
2235
OSCI LLOSCOPE

SERVI CE

I NSTRUCTI ON MANUAL



WARNI NG

7eI ct r ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA· ¬

THE FOLLOWI NG SERVI CI NG I NSTRUCTI ONS
ARE FOR USE BY QUAL I F I ED PERSONNEL ONLY .
TO AVOI D PERSONAL I NJURY, DO NOT PER-
FORMANY SERVI CI NG OTHER THAN THAT CON-
TAI NED I N OPERATI NG I NSTRUCTI ONS UNLESS
YOU ARE QUAL I FI ED TO DO SO. REFER TO OP-
ERATORS SAFETY SUMMARY AND SERVI CE
SAFETY SUMMARY PRI OR TO PERFORMI NG
ANY SERVI CE.

Tek t r on i x
Nat i onal Mar k et i ng Cen t er
f or Pr oduct Or der I nf or mat i on, cal l

1- 800- 426- 2200 ext 41
I n Or egon cal l col l ect ( 503) 627- 9000 ext 41
Tekt r oni x Nat i o nal Mar k et i ng Cent e r
P. O. Box 500 D/ S ¥6- 088, Beaver t on, OR97077

PLEASE CHECK FOR CHANGE I NFORMATI ON
AT THE REAR OF THI S MANUAL .

2235

OSCI LLOSCOPE
SERVI CE

I NSTRUCTI ON MANUAL
Te k t r oni x, I nc .
¡ . Ÿ. Box 500
Beaver t on, Or egon

	

97077

	

Ser i al Number

COMMI TTEDTOEXCELLENCE

070- 4206- 00

	

Fi r st Pr i nt i ng DEC 1982
Pr oduct Gr oup 46

	

Revi sed MAY 1983



Copy r i g h t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÍ 1982 Te k t r o n i x, I n c . Al l r i g h t s r ese r ved .
Co n t ent s of t h i s publ i cat i o n may not be r e pr oduce d i n any
f or m wi t h out t h e wr i t t en pe r mi ssi o n of Te k t r oni x, I nc .

Pr od u ct s of Te k t r oni x, I n c . and i t s su bsi di a r i es ar e cove r ed
by U. S . and f or ei gn pat ent s a nd / or pe ndi ng pat en t s .

TEKTRONI X, ¤• š , SCOPE- MOBI LE, a n d Ta ar e
r egi st er ed t r ademar k s of Tek t r on i x, I n c . TELEQU I PMENT
i s ± r egi st er ed t r ademar k of Te k t r o n i x U. K. L i mi t ed .

Pr i nt ed i n U. S. A. Speci f i cat i on an d p r i ce c h ange p r i vi l eges
ar e r eser ved .

I NSTRUMENT SERI AL NUMBERS

Eac h i n st r ume n t has ± ser i al numb er on ± pa n el i n ser t , t ag,
or st amped on t h e ch assi s . Th e f i r st n u mber o r l et t er
desi g n at es t h e count r y of man uf act ur e . Th e l ast f i ve d i gi t s
of t h e se r i al numbe r ar e assi gne d sequ ent i al l y a nd ar e
u n i qu e t o eac h i n st r umen t . Th ose manuf act ur ed i n t h e
Uni t ed St at es have si x un i q ue d i gi t s . The co un t r y of
manu f act ur e i s i d en t i f i ed as f ol l ows :

’ ŸŸŸŸŸŸ

	

Te k t r o n i x, I n c . , Beaver t o n , Or ego n , USA

100000

	

Te k t r oni x Gu er n sey, Lt d . , Ch an nel i sl ands

200000

	

Te k t r oni x Un i t ed Ki ngdom, L t d . , Lo n don

300000

	

Sony/ Te k t r o n i x, J ap a n

700000

	

Te k t r o n i x Hol l a nd , NV, Hee r envee n ,
Th e Net h er l a nd s



TABLE OF CONTENTS

2235 Ser vi ce

L I ST OF I LLUSTRATI ONS

	

. . . . . . . . . . . . . . . . . . . .

	

i i i

	

SECTI ON 3

	

THEORY OF OPERATI ON

LI ST OF TABLES

	

. . . . . . . . . . . . . . . . . . . . . . . . . . .

	

i i i

	

I NTRODUCTI ON . . . . . . . .

. . . . . . . .

	

3- 1

OPERATORS SAFETY SUMMARY

	

. . . . . . . . . . . . .

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¯ ½

	

GENERAL DESCRI PTI ON

	

. . . . . . . .

	

3- 2

SERVI CI NG SAFETY SUMMARY . . . . . . . . . . . . . . .

	

½

	

DETAI LED CI RCUI T DESCRI PTI ON

	

3- 3

VERTI CAL ATTENUATORS . . . . .

	

3- 3

SECTI ON 1

	

SPECI FI CATI ON

	

I n put Coupl i ng . . . . . . . . . . . . .

	

3- 3

I NTRODUCTI ON . . . . . . . . . . . . . . . .

	

1- 1

	

Buf f er Ampl i f i er and Gai n

ACCESSORI ES . . . . . . . . . . . . . . . . . 1- 1

	

Swi t chi ng Net wor k . . . . . . . . . . 3- 4
PERFORMANCE CONDI TI ONS . . . .

	

1- 1

	

Par aphase Ampl i f i er . . . . . . . . .

	

3- 4

VERTI CAL PREAMPLI FI ERS

	

. . . 3- 5

SECTI ON2

	

OPERATI NG I NSTRUCTI ONS

	

CHANNEL SWI TCH AND

PREPARATI ON FOR USE

	

. . . . . . . .

	

2- 1

	

VERTI CAL OUTPUT

	

. . . . . . . . . .

	

3- 5

SAFETY . . . . . . . . . . . . . . . . . . . . 2- 1

	

Del ay L i ne Dr i ver . . . . . . . . . . . 3- 6

L I NE VOLTAGE

	

. . . . . . . . . . . . . .

	

2- 1

	

Ver t i cal Out put Ampl i f i er . . . . .

	

3- 6

POWER CORD . . . . . . . . . . . . . . . 2- 1

	

‘ / ’ Sweep Separ at i on Ci r cui t . 3- 7

L I NE FUSE . . . . . . . . . . . . . . . . . .

	

2- 1

	

TRI GGERAMPLI FI ERS AND

I NSTRUMENT COOLI NG . . . . . . .

	

2- 2

	

SWI TCHI NG . . . . . . . . . . . . . . . . .

	

3- 7

CONTROLS,

	

CONNECTORS,

	

AND

	

I nt er nal Tr i gger . . . . . . . . . . . . .

	

3- 7

I NDI CATORS . . . . . . . . . . . . . . . . . . .

	

2- 2

	

I nt er nal Tr i gger Ampl i f i er

	

. . . . .

	

3- 8

POWER, DI SPLAY, AND PROBE

	

‘ Ext er nal Tr i gger Ampl i f i er . . .

	

3- 8

ADJUST

	

. . . . . . . . . . . . . . . . . . . .

	

2- 2

	

L i ne Tr i gger Ampl i f i er . . . . . . . .

	

3- 8

VERTI CAL

	

. . . . . . . . . . . . . . . . . .

	

2- 3

	

‘ TRI GGER GENERATOR . . . . . .

	

3- 9

HORI ZONTAL . . . . . . . . . . . . . . . .

	

2- 4

	

‘ Tr i gger Level Ci r cui t . . . . . . .

	

3- 9

TRI GGER

	

. . . . . . . . . . . . . . . . . . .

	

2- 6

	

‘ Tr i gger Level Compar at or

	

. .

	

3- 9

REAR PANEL . . . . . . . . . . . . . . . .

	

2- 7

	

‘ Schmi t t Tr i gger and TV

OPERATI NG CONSI DERATI ONS . . .

	

2- 8

	

Tr i gger Ci r cui t

	

. . . . . . . . . . . . .

	

3- 9

GRATI CULE . . . . . . . . . . . . . . . . .

	

2- 8

	

‘ SWEEP GENERATOR AND

GROUNDI NG . . . . . . . . . . . . . . . . 2- 8

	

L OGI C . . . . . . . . . . . . . . . . . . . . . . 3- 9

SI GNAL CONNECTI ONS . . . . . . .

	

2- 8

	

‘ Mi l l er Sweep Gener at or . . . .

	

3- 10

I NPUT COUPLI NG CAPACI TOR

	

‘ Sweep Logi c

	

. . . . . . . . . . . .

	

3- 11

PRECHARGI NG . . . . . . . . . . . . . . 2- 8

	

ALTERNATE ’ SWEEP . . . . . . . . 3- 11

OPERATOR' S ADJUSTMENTS . . . .

	

2- 9

	

’ Mi l l er Sweep Gener at or . . . .

	

3- 12

I NTRODUCTI ON

	

. . . . . . . . . . . . .

	

2- 9

	

’ Tr i gger Level Compar at or

	

. .

	

3- 12

TRACE ROTATI ON . . . . . . . . . . . .

	

2- 9

	

Runs Af t er Del ay . . . . . . . . . . .

	

3- 12

PROBE COMPENSATI ON . . . . . .

	

2- 9

	

’ Del ay Ti me Posi t i on

OSCI LLOSCOPE DI SPLAYS . . . . . . 2- 10

	

Compar at or . . . . . . . . . . . . . . . 3- 12

I NTRODUCTI ON

	

. . . . . . . . . . . . . 2- 10

	

’ Sweep Logi c

	

. . . . . . . . . . . . 3- 12

BASELI NE TRACE . . . . . . . . . . . .

	

2- 10

	

Al t er nat e Di s pl ay Swi t chi ng

SI GNAL DI SPLAY

	

. . . . . . . . . . . . 2- 11

	

Logi c

	

. . . . . . . . . . . . . . . . . . . . 3- 13

MAGNI FI ED- SWEEP DI SPLAY

	

. .

	

2- 11

	

’ –- Axi s Logi c . . . . . . . . . . . . .

	

3- 13

DELAYED- SWEEP DI SPLAY . . . . 2- 11

	

HORI ZONTAL . . . . . . . . . . . . . . . . 3- 13

DELAYED- SWEEP

	

Hor i zont al Pr eampl i f i er . . . . . . . 3- 14

MEASUREMENTS . . . . . . . . . . . .

	

2- 11

	

§-¥ Ampl i f i er

	

. . . . . . . . . . . . . .

	

3- 14

SI NGLE- SWEEP DI SPLAY . . . . . .

	

2- 12

	

Hor i zont al Out put Ampl i f i er . . .

	

3- 15

§ - ¥ DI SPLAY . . . . . . . . . . . . . . . . 2- 12

	

Z- AXI S AMPLI FI ER . . . . . . . . . . . 3- 15

TV SI GNAL DI SPLAYS

	

. . . . . . . . 2- 12

	

Dc Rest or er . . . . . . . . . . . . . . . 3- 16



2235 Ser vi ce

Page

	

Page
SECTI ON 3

	

THEORY OF OPERATI ON ( cont )

	

SECTI ON 6

	

MAI NTENANCE ( cont )
POWER SUPPLY AND PROBE

	

I NTRODUCTI ON

	

. . . . . . . . . . . . .

	

6- 2
ADJUST . . . . . . . . . . . . . . . . . . . .

	

3- 17

	

GENERAL CARE . . . . . . . . . . . . .

	

6- 2
Power I nput . . . . . . . . . . . . . . . 3- 17

	

I NSPECTI ON AND CLEANI NG

	

. .

	

6- 2
Pr er egul at or . . . . . . . . . . . . . . . 3- 17

	

LUBRI CATI ON . . . . . . . . . . . . . . . 6- 4
I nver t er . . . . . . . . . . . . . . . . . . . 3- 18

	

SEMI CONDUCTOR CHECKS . . . 6- 4
Cr t Suppl y . . . . . . . . . . . . . . . . 3- 18

	

PERI ODI C READJUSTMENT

	

. . . 6- 4
Focus Ci r cui t . . . . . . . . . . . . . .

	

3- 18

	

TROUBLESHOOTI NG . . . . . . . . . . . .

	

6- 5
Low- Vol t age Suppl i es

	

. . . . . . .

	

3- 19

	

I NTRODUCTI ON

	

. . . . . . . . . . . . .

	

6- 5
Pr obe Adj ust

	

. . . . . . . . . . . . . .

	

3- 19

	

TROUBLESHOOTI NG AI DS

	

. . . .

	

6- 5
TROUBLESHOOTI NG

EQUI PMENT . . . . . . . . . . . . . . . . 6- 6
SECTI ON 4

	

PERFORMANCE CHECK

	

TROUBLESHOOTI NG
PROCEDURE

	

TECHNI QUES . . . . . . . . . . . . . . . 6- 6
I NTRODUCTI ON . . . . . . . . . . . . . . . . 4- 1

	

CORRECTI VE MAI NTENANCE . . . . 6- 10
PURPOSE . . . . . . . . . . . . . . . . . . 4- 1

	

I NTRODUCTI ON . . . . . . . . . . . . . 6- 10
STRUCTURE . . . . . . . . . . . . . . . . 4- 1

	

MAI NTENANCE PRECAUTI ONS .

	

6- 10
TEST EQUI PMENT . . . . . . . . . . . 4- 1

	

OBTAI NI NG REPLACEMENT
L I MI TS ANDTOLERANCES . . . .

	

4- 1

	

PARTS

	

. . . . . . . . . . . . . . . . . . . . .

	

6- 10
PREPARATI ON FOR CHECKS

	

. .

	

4- 2

	

MAI NTENANCE AI DS

	

. . . . . . . . .

	

6- 10
I NTRODUCTI ONzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤0

	

I NTERCONNECTI ONS . . . . . . . . . 6- 10
PERFORMANCE CHECK STEPS

	

4- 3

	

TRANSI STORS AND
VERTI CAL

	

. . . . . . . . . . . . . . . . . .

	

4- 4

	

I NTEGRATED CI RCUI TS . . . . . . .

	

6- 11
HORI ZONTAL . . . . . . . . . . . . . . . .

	

4- 8

	

SOLDERI NG TECHNI QUES

	

. . . .

	

6- 12
TRI GGER

	

. . . . . . . . . . . . . . . . . . .

	

4- 12

	

REMOVAL AND REPLACEMENT
EXTERNAL Z- AXI S AND PROBE

	

I NSTRUCTI ONS . . . . . . . . . . . . . .

	

6- 13
ADJUST . . . . . . . . . . . . . . . . . . . . 4- 15

	

Cabi net . . . . . . . . . . . . . . . . . . . 6- 13
Cat hode- Ray Tube . . . . . . . . . .

	

6- 13
SECTI ON5

	

ADJUSTMENT PROCEDURE

	

Power - Suppl y Shi el d . . . . . . . .

	

6- 14
I NTRODUCTI ON . . . . . . . . . . . . . . . .

	

5- 1

	

Fi l t er Ci r cui t Boar d . . . . . . . . . .

	

6- 14
PURPOSE

	

. . . . . . . . . . . . . . . . . .

	

5- 1

	

Al t Sweep Ci r cui t Boar d

	

. . . . .

	

6- 15
STRUCTURE

	

. . . . . . . . . . . . . . . .

	

5- 1

	

At t enuat or Ci r cui t Boar d

	

. . . . .

	

6- 15
TEST EQUI PMENT . . . . . . . . . . . 5- 1

	

Ti mi ng Ci r cui t Boar d . . . . . . . . 6- 16
L I MI TS AND TOLERANCES

	

. . . .

	

5- 1

	

Bot t om Shi el d, At t enuat or a nd
ADJUSTMENT I NTERACTI ON

	

. .

	

5- 1

	

Ti mi ng Ci r cui t - Boar d Modul e . .

	

6- 17
PREPARATI ON FOR

	

Fr ont - Panel Ci r cui t Boar d

	

. . . .

	

6- 17
ADJUSTMENT . . . . . . . . . . . . . . . 5- 1

	

Mai n Ci r cui t Boar d . . . . . . . . . . 6- 18
I NDEX TO ADJUSTMENT

	

REPACKAGI NG FOR SHI PMENT

	

6- 20
PROCEDURE STEPS

	

. . . . . . . . .

	

5- 3

	

SELECTABLE COMPONENTS

	

. .

	

6- 20
POWERSUPPLY ANDCRT DI SPLAY 5- 4
VERTI CAL . . . . . . . . . . . . . . . . . . . . .

	

5- 6

	

SECTI ON 7

	

OPTI ONS
HORI ZONTAL . . . . . . . . . . . . . . . . . . 5- 14
TRI GGER

	

. . . . . . . . . . . . . . . . . . . . .

	

5- 20

	

SECTI ON8

	

REPLACEABLE ELECTRI CAL PARTS

EXTERNAL Z- AXI S AND PROBE

	

SECTI ON 9

	

DI AGRAMS
ADJUST . . . . . . . . . . . . . . . . . . . . . . 5- 24

SECTI ON 10 REPLACEABLE MECHANI CAL PARTS
SECTI ON 6

	

MAI NTENANCE

	

Accessor i es
STATI C- SENSI TI VE COMPONENTS

	

6- 1
PREVENTI VE MAI NTENANCE . . . . . 6- 2

	

CHANGE I NFORMATI ON

¹ ¹

TABLE OF CONTENTS ( cont )



L I ST OF I LLUSTRATI ONS

Fi g ur e

	

Page F i gur e

	

Page

The 2235 Osci l l osco pe . . . . . . . . . . . . . . . .

	

vi

	

2- 7

	

Rear - panel connect or . . . . . . . . . . . . . . . . .

	

2- 7

1- 1

	

Maxi mum

	

i nput

	

vol t age

	

vs .

	

f r equency

	

2- 8

	

Gr at i c ul e measur eme nt mar k i ngs . . . . . . . .

	

2- 8

der at i ng cur ve f or CH 1 ORzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ , CH 2 OR ¥ ,

	

2- 9

	

Pr o be compensat i on . . . . . . . . . . . . . . . . . .

	

2- 10

and • §7 I NPUT conn ect or s . . . . . . . . . . . .

	

1- 7

	

3- 1

	

Bl oc k di agr am of t he Ver t i cal At t e nuat or s .

	

3- 4

2- 1

	

Vol t age, power cor d, and f use dat a . . . . . .

	

2- 1

	

3- 2

	

Bl oc k di agr am of t he Channel Swi t c hi ng

2- 2

	

Fuse h ol d er and power co r d connect or . . .

	

2- 2

	

ci r c ui t r y . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

3- 6

2- 3

	

Power , di s p l ay, and pr obe adj ust co nt r ol s

	

3- 3

	

Bl oc k di agr am of t he ‘ Sweep Gener at or

co nn ect or and i ndi cat or . . . . . . . . . . . . . . . .

	

2- 3

	

and Logi c Ci r cui t r y

	

. . . . . . . . . . . . . . . . . . .

	

3- 10

2- 4

	

Ver t i cal cont r ol s and conn ect or s . . . . . . . . .

	

2- 4

	

3- 4

	

Bl oc k di agr am of t he Hor i zont al Ampl i f i er

	

.

	

3- 14

2- 5

	

Hor i zont al cont r ol s

	

. . . . . . . . . . . . . . . . . . .

	

2- 5

	

3- 5

	

Si mp l i f i ed di agr amof t he Dc Rest or er

2- 6

	

Tr i gger cont r ol s, connect or , and i ndi cat or

	

.

	

2- 6

	

ci r cui t r y

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

3- 16

6- 1

	

Mul t i - co nn ect or hol der or i ent at i o n

	

. . . . . . .

	

6- 6

L I ST OF TABLES

2235 Ser vi ce

Ta bl e

	

Page Tabl e

	

Page

1- 1

	

El ect r i cal Char act e r i st i cs . . . . . . . . . . . . . . .

	

1- 2

	

5- 4

	

At t enuat or Compensat i on Ad j u st ment s . . .

	

5- 9

1- 2

	

Envi r onment al Char act er i st i cs . . . . . . . . . . .

	

1- 8

	

5- 5

	

Set t i ngs f or Bandwi dt h Chec k s

	

. . . . . . . . .

	

5- 12

1- 3

	

Physi cal Char act e r i st i cs

	

. . . . . . . . . . . . . . .

	

1- 9

	

5- 6

	

Set t i ngs f o r Ti mi ng Accur acy Chec k s . . . . .

	

5- 17

4- 1

	

Test Equi pment Requi r ed

	

. . . . . . . . . . . . . .

	

4- 2

	

5- 7

	

Set t i ngs f or Del ay Ti me Accur acy Checks .

	

5- 18

4- 2

	

Def l ect i on Acc ur acy Li mi t s . . . . . . . . . . . . .

	

4- 4

	

5- 8

	

Swi t c h Combi nat i ons f or ‘ Tr i gger i ng

4- 3

	

Set t i ngs f or Band wi dt h Chec k s

	

. . . . . . . . .

	

4- 6

	

Check s . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

5- 21

4- 4

	

Set t i ngs f or Ti mi ng Acc ur acy Chec k s . . . . .

	

4- 9

	

6- 1

	

Rel at i ve Suscept i bi l i t y t o St at i c- Di sc har ge

4- 5

	

Set t i ngs f or Del ay Ti me Acc ur acy Checks .

	

4- 10

	

Damage . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

6- 1

4- 6

	

Swi t ch Combi nat i o ns f or ‘ Tr i gge r i ng

	

6- 2

	

Ext er nal I ns pect i on Chec k l i st . . . . . . . . . . .

	

6- 3

Chec k s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4- 12

	

6- 3

	

I nt e r nal I nspect i on Chec k l i st . . . . . . . . . . . . 6- 3

5- 1

	

Ad j ust ment I nt er act i ons

	

. . . . . . . . . . . . . . .

	

5- 2

	

6- 4

	

Power Suppl y Li mi t s and Ri p p l e . . . . . . . . .

	

6- 8

5- 2

	

Power Su ppl y L i mi t s . . . . . . . . . . . . . . . . . .

	

5- 4

	

6- 5

	

Mai nt e nance Ai ds . . . . . . . . . . . . . . . . . . . .

	

6- 11

5- 3

	

Def l ect i on Accur acy Li mi t s . . . . . . . . . . . . .

	

5- 8

	

6- 6

	

Tr i gger Bandwi dt h Al t er at i on

	

. . . . . . . . . . .

	

6- 20



2235 Ser vi ce

Te r ms as Mar ked on Equ i pment

Symbol s i n Thi s Manual

OPERATORS SAFETY SUMMARY

The gen eral saf et y i nf or mat i on i n t h i s par t of th e summar y i s f or both oper at i ng and ser vi ci ng per sonnel. Speci f i c war ni ngs
and caut i ons wi l l be f ound t hr ough ou t t he manual wh er e t h ey appl y an d do not appea r in th i s su mmar y.

Ter ms i n Th i s Manual

	

Gr ound i ng t he Pr od uct

CAUTI ON	 st at ement s

	

i dent i f y

	

cond i t i o ns or pr act i ces

	

Thi s pr odu ct i s gr ou nded t hr ough t he gr oundi ng cond uct or
t hat coul d r esu l t i n d amage t o t he equ i pme nt or ot her	 of t he p ower cor d. To avoi d el ect r i cal shoc k , pl ug t he
pr oper t y .

	

p ower cor d i nt ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± pr oper l y wi r ed r ece pt a bl e b ef or e con-
nect i ng t o t he pr oduct i nput or out pu t t er mi nal s . ‘

WARNI NG st at ement s i dent i f y co nd i t i o ns or pr act i ces

	

p r ot ect i ve gr ou nd co nnect i on by way of t he gr oundi ng
t hat coul d r esu l t i n per sonal i nj ur y or l oss of l i f e .

	

co nduct or i n t he power cor d i s esse nt i al f o r saf e oper at i o n .

CAUTI ON i nd i cat es ± per so nal i nj ur y h azar d not i mme-
d i at el y accessi b l e as one r eads t he ma r k i ngs, or ± h azar d t o
pr oper t y, i ncl ud i ng t he equ i pment i t sel f .

DANGER i n d i cat es ± p er sonal i nj ur y hazar d i mme di at el y
accessi b l e as one r eads t he ma r ki ng.

Th i s symbol i n di cat es wh er e ap pl i ca b l e
caut i o nar y or ot her i nf or mat i on i s t o be
f ound . For maxi mum i nput vol t age see
Ta bl e 1- 1 .

Symbol s as Mar ked on Equi pment

114

	

DANGER - Hi g h vol t age .

Ÿ

	

Pr ot ect i ve g r ound ( ear t h) t er mi nal .

Danger Ar i si ng Fr omLoss of Gr ound

Upon l oss of t he pr ot ect i ve- gr ound co nn ect i on , al l acces-
si bl e co nduct i ve par t s ( i ncl ud i ng k no bs and co nt r ol s t h at
may appea r t o be i nsul at i ng) can r end er an el ect r i c s hoc k .

Use t he Pr oper Power Co r d

Use onl y t he power cor d and co nnect or s peci f i e d f o r
your p r o du ct .

Use onl y ± power cor d t hat i s i n good cond i t i o n .

For det ai l e d i nf or mat i on on power cor ds an d co nn ect or s
see F i g ur e 2- 1 .

Use t he Pr o per Fuse

To avoi d f i r e h azar d , use onl y ± f use of t he cor r ect t y pe,
vol t age r at i ng and cu r r ent r at i ng as speci f i e d i n t he par t s
l i st f or yo ur p r odu ct .

‘ ¤¤• • ¤™Ÿ• - Ref e r t o ma nual .

To avoi d ex pl osi on, d o n ot oper at e t h i s pr od uct i n an
ex pl osi ve at mosp her e u nl ess i t has b een s peci f i cal l y cer -

Power Sour ce

	

t i f i e d f or s uch o per at i o n .

Do Not Oper at e i n Exp l osi ve At mospher es

Th i s pr od uct i s i nt end ed t o oper at e f r om ± power so ur ce
t hat does n ot appl y mor e t han 250 vol t s r ms bet ween t h e
s uppl y cond uct or s or bet ween ei t her s up pl y cond uct or and

	

Do Not Remove Cover s Or Panel s

gr ound . ‘ pr ot ect i ve gr ound co nnect i o n by way of t he

	

To avoi d per so nal i nj ur y, d o not r emove t he pr odu ct
gr ou ndi ng co nd uct or i n t he powe r cor d i s essent i al f or saf e

	

cover s or p anel s . Do not oper at e t he p r o du ct wi t h out t he
oper at i on .

	

cover s and panel s pr oper l y i nst al l e d.



SERVI CI NG SAFETY SUMMARY

FOR QUAL I FI ED SERVI CEPERSONNEL ONL Y

Ref er al so t o t he pr ecedi ng Oper at or s Saf et y Summar y.

Do Not Ser vi ce Al one

	

Di scon nect power bef or e r emovi ng pr ot ect i ve pan el s, sol -

Do not per f or m i nt er nal se r vi ce or ad j ust men t of t h i s pr od-

	

der i n g, or r e p l aci ng component s .

uct unl ess an ot h e r per son capabl e of r ender i n g f i r st ai d and
r esusci t at i o n i s pr esen t .

	

Power So ur ce

2235 Ser vi ce

Th i s pr oduct i s i nt e nded t o ope r at e f r omzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± power sour ce

Use Ca r e When Ser vi ci ng Wi t h Powe r On

	

t h at does not appl y mor e t h an 250 vol t s r ms bet ween t h e

suppl y co nd uct or s or bet ween ei t her suppl y con duct or an d

Danger ous vol t ages exi st at seve r al poi nt s i n t h i s pr oduct .

	

gr ou n d . ‘ p r ot ect i ve gr ound co nnect i on by way of t he

To avoi d pe r so n al i nj ur y, do not t ouc h exposed connect i on s

	

gr ou nd i n g connect o r i n t he power cor d i s essent i al f o r saf e

or comp on ent s wh i l e power i s on .

	

ope r at i on .



2235 Ser vi ce

The 2235 Osci l l oscopezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

±Ä¿ 6- ¿ 1



The i nst r ument i s sh i pped wi t h t he f ol l owi ng st andar d
accessor i es :

SPECI FI CATI ON

Sect i on 1- 2235 Ser vi ce

I NTRODUCTI ON

	

PERFORMANCE CONDI TI ONS

The TEKTRONI X 2235 osci l l osco pe i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± r ugged , l i g h t -

	

The f ol l owi ng el ect r i cal char act er i st i cs ( Tabl e 1- 1) ar e ½±™-
wei g ht , d ual - channel , 100- MHz i nst r ument t hat f eat ur es ±

	

i d f or t he 2235 when i t h as been adj ust ed at an ambi ent
b r i gh t , s har pl y def i ned t r ace on an 80- by 100- mmcat hode-

	

t emper at ur e bet ween +20° Cand +30° C, h as had ± war m-
r ay t u be ( cr t ) . I t s ver t i cal syst em pr ovi des cal i br at ed def l ec-

	

up per i od of at l east 20 mi nut es, and i s oper at i ng at an
t i on f act or s f r om 2 mV per di vi si o n t o 5 V per di vi si on .

	

ambi e nt t emper at ur e bet ween 0° C and +50° C ( u nl ess ot h
Tr i gger ci r cui t s enabl e st abl e t r i gger i ng over t he f ul l band-

	

er wi se not ed) .
wi dt h of t he ver t i cal syst em. The h or i zont al syst em pr ovi des
cal i br at ed sweep speeds f r om 0. 5 s per d i vi si on t o 50 n s per
di vi si on al ong wi t h del aye d- sweep f eat ur es f or accur at e
r el at i ve- t i me meas ur ement s . ‘ §10 magni f i e r ext ends t he

	

I t ems l i st ed i n t he " Per f or mance Requ i r ement s" col umn
maxi mumswee p s peed t o 5 ns per d i vi si on .

	

ar e ver i f i abl e qual i t at i ve or quant i t at i ve l i mi t s, whi l e i t ems
l i st ed i n t he " Suppl ement al I nf or mat i o n" col umn ar e ei t her
expl anat or y not es, cal i br at i on set up descr i pt i ons, per f or

ACCESSORI ES

	

mance c har act er i st i cs f or whi c h no absol ut e l i mi t s ar e speci -
f i ed, or c har act er i st i cs t hat ar e i mpr act i cal t o chec k .

1 Oper at or s Manual

	

2 Pr obe pac k ages

	

Envi r onment al char act er i st i cs ar e gi ve n i n Tabl e 1- 2 . The
1 Ser vi ce Manual

	

2235 meet s t he r equ i r ement s of MI L- T- 288000, par agr aph s
4. 5 . 5. 1 . 3, 4. 5 . 5 . 1 . 4, and 4. 5 . 5 . 1 . 2 . 2 f or Type I I I , Cl ass 5

For par t number s and f ur t her i nf o r mat i on about bot h

	

equi pment , except wher e ot her wi se not ed.

st andar d and opt i onal accessor i es, r ef er t o t he " Opt i ons
and Accessor i es" sect i on ( Sect i on 5) of t h i s manual . Your
Te k t r oni x r e pr esent at i ve, l ocal Tek t r oni x Fi el d Of f i ce, or
Te k t r oni x pr od uct cat al og ca n al so pr ovi de accessor i es

	

Ph ysi cal char act er i st i cs of t he i nst r u me nt ar e l i st ed i n ¤±-
i nf or mat i on .

	

b l e 1- 3 .



Sp eci f i cat i on- 2235 Ser vi ce

Def l ect i on Fact or

Range

Accur acy
+15° C t o +35° C

0° C t o +50° C

St ep Res ponse

Ri se Ti me

Aber r at i ons

Ch ar act er i st i cs

2 mVper Di vi si on

2 mV per Di vi si on

Posi t i ve- Goi ng St ep

2 mV per Di vi si on t o 0. 5 V

per Di vi si on

1 V per Di vi si on t o 5 V per

Di vi si on

Bandwi dt h ( - 3 dB)

0° C t o +35° C

5 mVper Di vi si on t o 5 V per

Di vi si on

2 mVper Di vi si o n

+35° C t o +50° C

5 mV pe r Di vi si on t o 5 V per

Di vi si on .

2 mV per Di vi si on

AC Coupl ed Lower Li mi t

VERTI CAL DEFLECTI ON SYSTEM

2 mVper di vi si on t o 5 V per d i vi si on

i nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 1- 2- 5 sequence

+2%.

± 3¿/¿ . ±

Range of VOLTS/ DI V Var i abl e Cont r ol

	

Cont i nuousl y var i ab l e bet ween

set t i ngs . I ncr eases def l ect i on f act or

by at l east 2. 5 t o 1 .

0° C t o +35° C

5 mVper Di vi si on t o 5 Vper

	

3. 5 n s or l ess . '

Di vi si on

3. 9 ns or l ess . a

+35° C t o +50° C

5 mV per Di vi si on t o 5 V per

	

3. 9 n s or l ess . '

Di vi si on

4. 4 ns or l ess . a

+4 ¿/¿ , - 4%, 4%Á- Á.

+12%, - 12¿/¿ , 12 ¿/¿ Á- Á. ±

Dc t o at l east 100 MHz .

Dc t o at l east 90 MHz .

Dc t o at l east 90 MHz . '

Dc t o at l east 80 MHz . '

10 Hz or l ess at - 3 dB. a

' Per f o r ma nce Requ i r ement not check ed i n Ser vi ce Manual .

Ta bl e 1- 1

El ect r i cal Char act e r i st i cs

Per f or mance Requ i r ement s

	

Suppl ement al I nf o r mat i on

5 mVper d i vi si on t o 5 V per di vi si on

gai n i s adj ust ed wi t h VOLTS/ DI V swi t c h

set t o 10 mV per d i vi si on .

2 mVper d i vi si on gai n i s adj ust ed

wi t h VOLTS/ DI V swi t c h set t o 2 mV

per d i vi si on

Ri se t i me i s cal c ul at ed f r om t he f or mul a :

0. 35

Band wi dt h ( - 3 dB)

Measur ed wi t h 5- di vi si on r ef er ence

si gnal , cent er ed ver t i cal l y, f rom ±

50 ©sour ce d r i vi ng ± 50 ©coaxi al cabl e

t er mi nat ed i n 50 © at t he i nput conn ect or

wi t h t he VOLTS/ DI V Var i abl e co nt r ol i n

t he CAL det ent .

Measu r ed wi t h ± ver t i cal l y cent er ed

6- di vi si on r ef er e nce si gnal f r om ± 50 ©

sour ce dr i vi ng ± 50 © coaxi al ca bl e

t hat i s t er mi nat ed i n 50 ©, bot h at

t he i nput connect or an d at t he pr obe

i n put , wi t h t he VOLTS/ DI VVar i abl e

cont r ol i n t he CAL det ent .



Bandwi dt h Li mi t er

Chop Mode Swi t chi ng Rat e

I n put Char act er i st i cs

Resi st ance

Capaci t ance

DC Coupl ed

AC Co up l ed

Char act e r i st i cs

Common- Mode Rej ect i on Rat i o

( CMRR)

I nput Cur r ent

Tr ace Shi f t wi t h At t enuat or Rot at i on

Tr ace Shi f t as VOLTS/ DI V

Var i a b l e Cont r ol i s Rot at ed

Tr ace Shi f t wi t h I nver t

Channel I sol at i on

POSI TI ONCont r ol Range

Tabl e 1- 1 ( cont )

Per f or mance Requi rement s	 S uppl ement al I nf o r mat i on

VERTI CAL DEFLECTI ON SYSTEM

Upper l i mi t s ( - 3 dB) bandpass at

20 MHz ± 10%.

500 kHz ±30%. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±

1 œ© ±2%. ±

20 p F ±2 ÁF. ±

Maxi mumSaf e I np ut Vol t age ‘

	

~

	

See Fi g ur e 1- 1 f o r der at i ng c ur ve .

400 V (dc + peak ac) Or 800 Vac Á- Á

t o 10 kHz or l ess . ±

400 V (dc + pea k ac) Or 800 Vac Á- Á

t o 10 kHz or l ess . ±

At l east 20 t o 1 at 50 MHz .

1 . 0 · ‘ Or l ess ( 0 . 5 di vi si on t r ace s hi f t

at 2 mV per di vi si on) . ±

0. 75 di vi si o n or l ess . ±

1 . 0 di vi si on or l ess . ±

1 . 5 di vi si on or l ess . ±

8Per f o r mance Requ i r ement not c hec k ed i n Ser vi ce Manual .

Gr eat er t han 100 t o 1 at 50 MHz .

At l east ±11 d i vi si o n f r om gr at i cul e

ce nt er .

Speci f i cat i on- 2235 Ser vi ce

Chec k ed at 10 mV per di vi si on f or

common- mode si gnal s of 6 di vi si ons or

l ess wi t h VOLTS/ DI V Var i abl e cont r ol

adj ust ed f or best CMRR at 50 kHz .

VOLTS/ DI V Var i abl e co nt r ol i n CAL

det ent .



Speci f i cat i o n- 2235 Ser vi cezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ TRI GGER Sensi t i vi t y

¡ - ¡ AUTO and NORM/ TV L I NE
Modes

I nt er nal

Ext er n al

TV FI ELD Mode

• §¤ ™• ¡ U¤

I nput Resi st ance

Char act er i st i cs

Lowest Useabl e Fr equ ency i n ¡ - ¡
AUTO Mode

’ TRI GGER Se nsi t i vi t y ( I n t er nal Onl y)

Maxi mum I nput Vol t age 2L

	

400 V ( dc + peak ac) or 800 V ac ; Á- Á
at 10 kHz or l ess ( see Fi g ur e 1- 1) . ±

I nput Ca paci t ance

AC Coupl ed

LEVEL Cont r ol Range

‘ TRI GGER ( NORM)

™• ¤

• §¤ , DC

• §¤, DC - 10

’ TRI GGER

I nt er nal

VAR HOLDOFF Cont r ol

Tr i gger Vi ew Syst em

Def l ect i on Fact or

I nt er nal

Ext er n al

AC and DC

Accu r acy

DC - 10

Del ay Di f f er e nce Bet ween • §¤
I NPUT and Ei t her Ver t i cal
Channel

Per f o r mance Requ i rement s

	

Suppl eme nt al I n f o r mat i on

10 MHz

	

60 MHz

	

100 MHz

0. 3 di v

	

1 . 0 di v

	

1 . 5 d i v
35 mV

	

™

	

120 mV

	

200 mV

20 Hz wi t h 1 . 0 d i vi si on i nt er nal
or 100 mV ext er nal . a

1 . 0 di vi si on of composi t e sy nc . a

10 MHz L60 MHz _L100 MHz

0. 3 d i v

	

1 . 0 d i v

	

1 . 5 di v

1 œ© ±2%. ±

20 pF ±2 . 5 p F. a

°Per f or ma nce Req ui r ement n ot chec ked i n Ser vi ce Manual .

Ta bl e 1- 1 ( cont )

TRI GGER SYSTEM

10 Hz or l ess at l ower - 3 dBpoi nt . a

Can be set t o any poi n t of t he t r ace
t hat can be d i spl ayed. a

At l east

	

± 1 . 6 V, 3. 2 V Á- p .

At l east ±16 V, 32 V Á- Á. ±

Ca n be set t o any poi nt of t he t r ace
t hat can be di spl ayed .±

I ncr eases ‘ Swee p hol dof f t i me by at
l east ± f act or of 10 . ±

Same as ver t i cal .

100 mV pe r di vi si on .

1 Vper di vi si on .

±20%.

Less t han 2. 0 ns . a

Ext er nal t r i gger si gnal f r om ± 50 ©
sour ce dr i vi ng ± 50 © coaxi al ca bl e
t e r mi nat ed i n 50 ©at t he i nput co nn ect or .



Sweep Rat e

Cal i b r at ed Ran gezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ Sweep

Acc ur acy

+15' C t o +35° C

POSI TI ON Cont r ol Range

Swee p Li near i t y

Var i abl e Cont r ol Range

Swee p Lengt h

‘ / ’ SWP SEP Range

Del ay Ti me

Di al Co nt r ol Range

J i t t er

’ Swee p

Cha r act e r i st i cs

0° C t o +50° C

Di f f er e nt i al Ti me Meas ur ement

Accur acy

+15' C t o +35' C

0° C t o +50° C

HORI ZONTAL DEFLECTI ON SYSTEM

0. 5 s p er di vi si on t o 0. 05 As per

di vi si on i n ± 1- 2- 5 sequence . §10

magni f i er ext ends maxi mumsweep

s pee d t o 5 ns p er di vi si on .

50 ms per d i vi si on t o 0. 05 As per

di vi si on i n ± 1- 2- 5 sequence .

	

X10

magni f i er ext e nds maxi mumsweep

s pee d t o 5 ns per di vi si on .

Un magni f i e d Magni f i ed

St ar t of swee p t o 10t h di vi si on wi l l

posi t i on past t he cent er ver t i cal

gr at i cu l e l i ne i n §1 or 100t h di vi si on i n

X1 0 .

±5%.

' Per f or mance Requi r ement n ot chec ked i n Ser vi ce Manual .

Ta b l e 1- 1 ( cont )

Per f o r ma n ce Req u i r eme nt s

	

Suppl ement al I nf or mat i on

Cont i nuousl y var i ab l e bet ween

cal i br at ed set t i ngs . Ext ends t he ‘ an d

’ sweep speeds by at l east ± f act o r of

2. 5 .

Gr eat er t han 10 di vi si on .

±3 . 5 d i vi si o ns or gr eat er .

Appl i es t o 0. 5 As per di vi si o n

an d sl ower .

<0 . 5 +300 ns t o >10 d i vi si ons .

One par t or l ess i n 20, 000 ( 0. 005%) of

t he maxi mum avai l a bl e del ay t i me .

± 1 ¿/¿ +0 . 015 maj or di al di vi si on

±2 ¿/¿ +0 . 015 maj or di al di vi si on . '

Speci f i cat i on- 2235 Ser vi ce

Sweep accu r acy appl i es over t he

cent er 8 d i vi si o ns . Excl ude t he f i r st

25 n s of t he sweep f or magni f i ed

swee p speeds and anyt hi ng beyond

t he 100t h magni f i ed di vi si on .

L i near i t y meas ur e d over any 2 of t he

ce nt er 8 d i vi si o ns . Wi t h magni f i er i n §10,

excl ude t he f i r st 25 ns and anyt h i ng past

t he 100t h di vi si o n .

Del ay t i me i s f unct i onal but not

cal i br at ed at swee p set t i ngs above 0. 5 As

pe r di vi si on .

Excl u de del ayed oper at i on when ‘ and ’

SEC/ DI V k no bs are l oc k ed t oget her at

any sweep speed or when ‘ SEC/ DI V

swi t c h i s at 0. 5 As per di vi si on or f ast er .

Accur acy appl i es over t he ’ DELAY TI ME
POSI TI ON co nt r ol r a nge .



Speci f i cat i o n- 2235 Ser vi ce

Def l ect i on Fact or s

Accur acyzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

§- Axi s

+15° Ct o +35° C

0° Ct o +50° C

¥- Axi s

Bandwi dt h ( - 3 dB)

§- Axi s

¥- Axi s

Ph ase Di f f er e nce Bet ween § - a nd

¥- Axi s Ampl i f i er s

Out put Vol t age of PROBE ADJUST

J ack

Repet i t i on Rat e

Se nsi t i vi t y

Char act e r i st i cs

Maxi mumSaf e I nput Vol t age

I nput Resi st a nce

	

10 k © ±10 ¿/¿ .±

Li ne Vol t age Ranges

Li ne Fr equ ency

Maxi mumPower Co nsumpt i on

L i ne Fuse

Di s pl ay Ar ea

St andar d Ph osphor

Nomi nal Accel er at i ng Vol t age

° Per f o r mance Requ i r ement not chec ked i n Ser vi ce Manual .

Tabl e 1- 1 ( cont )

Per f orma nce Requ i r ement s

	

Suppl eme nt al I nf o r mat i on

§- ¥ OPERATI ON ( § 1 MAGNI FI CATI ON)

Same as Ver t i cal Def l ect i on Syst em
( wi t h VOLTS/ DI VVar i a b l e co nt r ol s i n

CAL det e nt ) .

±3%.

± 4¿/¿ . ±

Same as Ver t i cal Def l ect i on Syst em. a

Dc t o at l east 3 MHz .

Same as Ver t i cal Def l ect i on Syst em. a

±3 ¿ f romdo t o 150 kHz . a

0. 5 V ± 5¿/¿ .

1 kHz ±20¿/¿ . ±

5 V causes n ot i ceabl e modul at i on .

Posi t i ve- goi ng i np ut decr eases

i nt ensi t y .

30 V ( dc + peak ac) or 30 VCÁ- Á ac at
1 k Hz or l ess . a

90 V t o 250 ½. ±

48 Hz t o 440 Hz . a

40 W( 70 ½‘ ) .±

POWERSOURCE

1 . 0 ‘ , 250 V, sl ow- bl ow.

80 by 100 mm. a

¡ 31 . ±

14 kV. a

PROBE ADJUST

Z- AXI S I NPUT

CATHODE- RAY TUBE

Measur ed wi t h ± dc- coupl ed, 5- di vi si on

r ef er ence si gnal .

Meas ur ed wi t h ± 5- di vi si on
r ef er ence si gnal .

Wi t h dc- cou pl ed i nput s .

Useabl e f r equency r ange i s
do t o 20 MHz .



VOL TS
( DC PLUS
PEAK AC) l

400

300

200

100

50

20

10

Speci f i cat i on- 2235 Ser vi ce

) 2 . 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA½

l

10 KHz

	

50 KHz 100 š—Ä

	

500 š—Ä

	

1 MHz

	

100 MHz

FREQUENCY
4207- 28

Fi gu r e 1- 1 . Maxi mum i npu t vol t age vs. f r e que ncy d e r at i ng cu r ve f or CH 1 OR § , CH 2 OR ¥ , and • §¤ I NPUT connect or s.



Speci f i cat i on- 2235 Ser vi ce

Temper at ur e

Oper at i ng

Al t i t ude

Oper at i ng

Hu mi di t y ( Oper at i ng and Nonoper at i ng)

Vibr at i on ( Oper at i ng)

Shock ( Oper at i ng and Nonoper at i ng)

EMI

Nonoper at i ng

Nonoper at i ng

Char act er i st i cs

Tabl e 1- 2

Envi r onment al Char act e r i st i cs

The i nst r ument meet s t h e requi remen t s of MI L- T- 288000, paragr aphs 4. 5. 5 . 1 . 3,

4. 5. 5. 1 . 4, and 4. 5 . 5. 1 . 2. 2 f or Typ ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™™/ , Cl ass 5 eq ui pmen t , excep t wh er e ot her -

wi se not ed.

0° Ct o +50° C ( +32 0 F t o +122° F) .

Descr i pt i on

• Ÿ¤•

- 55° Ct o +75° C ( - 67° F t o +167° F) . Test ed t o œ™L-¤- 288000 par agr a ph s

4. 5 . 5 . 1 . 3 and 4. 5 . 5 . 1 . 4, except i n 4. 5 . 5 . 1 . 3 st eps 4 and 5 ( 0° C oper at i ng t est ) ar e

p er f or med a head of st ep 2 ( - 55° C nonoper at i ng t est ) . Equ i pment shal l r emai n

of f upon r et ur n t o r oom ambi ent dur i ng st ep 6. Excessi ve cond ensat i on s hal l be

r emove d bef or e oper at i ng dur i ng st ep 7 .

To 4, 500 m( 15, 000 f t ) . Maxi mum oper at i ng t emper at ur e decr eased 1 ° C per

1, 000 f t above 5, 000 f t .

¤¿ 15, 000 m( 50, 000 f t ) .

5 cycl es ( 120 hour s) r ef er e nce d t o œ™L- ¤- 288000 p ar agr a ph 4. 5 . 5 . 1 . 2 . 2 f or Ty pe

I I I , Cl ass 5 i nst r ument s . Oper at i ng and non- oper at i ng at 95%+0%t o - 5%

r el at i ve h umi di t y . Oper at i ng at +50° Cand +30° C. Non- oper at i ng at +30° C t o

+60° C.

15 mi nut es al ong eac h of 3 maj or axes at ± t ot al di spl acement of 0. 015 i nch Á- Á

( 2 . 4 g' s at 55 Hz) wi t h f r equency var i ed f r om 10 Hz t o 55 Hz t o 10 Hz i n 1- mi nut e

sweeps . Hol d f or 10 mi nut es at 55 Hz i n eac h of t he 3 maj or axes . Al l maj or

resonances must be above 55 Hz .

30 g' s, hal f - si ne, 11- ms du r at i on, 3 s hock s p er axi s each di r ect i on, f or ± t ot al of

18 s hoc ks .

Meet s r adi at ed and conduct ed emi ssi on r e qu i r ement s per VDE 0871 Cl ass ’ .



Wei ght Wi t h Power Cor d

Wi t h Cover , Pr obes, and Pouch

Wi t hout Cover , Pr obes, and Pouch

Domest i c Shi ppi ng Wei ght

Hei ght

Wi t h Feet and Handl es

Wi dt h

Wi t h Handl e

Wi t hout Handl e

Dept h

Wi t h Fr ont Cover

Char act er i st i cs

Wi t hout Fr ont Cover

Wi t h Handl e Ext ended

Tabl e 1- 3

Physi cal Char act er i st i cs

Speci f i cat i on- 2235 Ser vi ce

Descr i pt i on

7. 1 kg ( 15 . 7 l b) .

6 . 1 kg ( 13. 5 l b) .

8 . 2 kg ( 18. 0 l b) .

137 mm( 5 . 4 i n) .

360 mm( 14. 2 i n) .

327 mm( 12. 9 i n) .

445 mm( 17. 5 i n) .

440 mm( 17. 3 i n) .

511 mm( 20 . 1 i n) .



OPERATI NG I NSTRUCT I ONS

SAFETY

Ref er t o t he " Oper at or s Saf et y Summar y" at t he f r ont of

t hi s manual f or power sour ce, gr oundi ng, an d ot her saf et y

consi d er at i ons per t ai ni ng t o t he use of t he 2235 . Bef or e

connect i ng t he i nst r ument t ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± power sour ce, car ef ul l y r ead

t he f ol l owi ng i nf or mat i on about l i ne vol t age, power cor d ,

and f use .

L I NE VOLTAGE

Thi s i nst r ument i s capabl e of cont i nuous oper at i on wi t h

i nput vol t ages t hat r ange f r om 90 V t o 250 V nomi nal at

f r equenci es f r om 48 Hz t o 440 Hz .

POWER CORD

‘ det ac habl e t hr ee- wi r e p ower cor d wi t h ± t h r ee- co nt act

p l ug i s pr ovi ded wi t h each i nst r ument t o per mi t connect i on

t o bot h t he power sour ce and pr ot ect i ve gr ound . The pr o-

t ect i ve- gr ound cont act i n t he pl ug connect s ( t hr ough t h e

pr ot ect i ve- gr ound conduct or ) t o t he accessi bl e met al par t s

of t he i nst r ument . For el ect r i cal - shoc k pr ot ect i on, i nser t t hi s

pl ug onl y i nt o ± p ower - sour ce out l et t hat has ± pr oper l y

gr ounded pr ot ect i ve- gr oun d cont act .

PREPARATI ON FOR USE

Pl ug

	

Li ne Ref er ence Opt i on

Conf i gur at i on Usage Vol t age St an dar ds Number

Nor t h
	 ANSI C73. 11

Amer i can

	

120V

	

• • œ‘ 5- 15- ¡

	

St andar d

120‘ /

	

™

	

™
I EC83

Uni ver sal

Eur o
240V/

10- 16 ‘

UK

240V/
13 ‘

Nor t h

Amer i can
240V/

15 ‘

t er cl ockwi se t o r el ease i t .

240V

240V

Sect i on 2- 2235 Ser v i ce

CEE ( 7} , I I , I V. VI I
I EC

133

˜ 5 1363
IEC 83

‘ 1

‘ 2

Aust r a ¹ i an

240‘ /

	

240½

	

AS C112

	

‘ 3
10‘

ANSI Â73 . 2Á

240V

	

• • œ‘ 6- 15- ¡

	

‘ 4

I EC83

Swi t zer l and

220¥ / 2201 SEV ‘ 5
6‘

Abbr evi at i ons :

ANSI - Amer i can Nat i o nal St andar ds I nst i t ut e

‘ 5 - St andar ds Associ at i on of Aust r al i a

’ 5 - Br i t i s h St andar ds I nst i t ut i on
Â• • - I nt er nat i onal Commi ssi on on Rul es f or t he

Appr oval of El ect r i cal Eq ui pment

I EC- I nt er nat i onal El ect r ot echni cal Commi ssi on

• • œ‘ - Nat i onal El ect r i cal Manuf act ur er ' s Associ at i on

SEV - Sc hwei zevi sc her E¹ek t r ot echi sc her Ver ei ¿

	

2931- 21

Fi gur e 2- 1 . Vol t age, power cor d, an d f use d at a .

I nst r ument s ar e shi ppe d wi t h t he r equi r ed power cor d as

or d er ed b y t he cust omer . Avai l abl e power - cor d i nf or mat i on

i s pr esent e d i n Fi gur e 2- 1, and par t number s ar e l i st e d on

	

1 . Unpl ug t he power cor d f r omt he power - i nput sour ce ( i t

t he " Accessor i es" page at t he back of t hi s manual - Cont act

	

appl i cabl e) .

your Tekt r oni x r epr esent at i ve or l ocal Tekt r oni x Fi el d Of f i ce

f or a d di t i onal power - cor d i nf or mat i on .
2 . Pr ess i n an d sl i ght l y r ot at e t he f use- hol der cap coun-

L I NE FUSE
3. Pul l t he cap ( wi t h t he at t ached f use i nsi d e) out of t he

The i nst r ument f use hol der i s l ocat ed on t he r ear panel

	

f use hol der .

( see Fi gur e 2- 2) an d cont ai ns t he l i ne f use. The f ol l owi ng

pr oce d ur e can be used t o ver i f y t hat t he p r oper f use i s i n

st al l ed or t o i nst al l ± r epl acement f use .

	

4. Ver i f y pr oper f use val ue ( see Fi gur e 2- 1) .



Op er at i ng I nst r uct i ons- 2235 Ser vi ce

CAUTI ON
FOR CzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAÃ• ¤¹ • ÅµÃ FI RE PRCTECTI ON
REPLAC E ONLY WI TH SPE CI F I E D

TYPE ANŸ RATED FUSE . Ã 1SCONNECT
POWER I NPUT BEF ORE ‘ £¡ ¹ ‘ Â¹ • G FU S E

L I N E VOLTA GE R ANGE

	

FUSE 250V

9015 Ÿ¥‘ [

	

™‘ SLOW

DO NOT REMOVE

COV E R . R EFER

5 ERVI [ I N G TO

COAL I F I ED
¡ • ŸS Ÿ• • FL .

POWER

œ‘ % WATTS 4 Ã

œ‘ § VA 70

FF ™1 45 - 440 —;

POWER
CORD

L I NE
FUSE

CAUTI ON
TO AVOI D ELECTRI C

SHOCK THE POWER

CORO PROTECTI VE
GROUNDI NG CONDUC70
À4111T BE CONNECTED

¹ t ÁÅ• Å .

¹ ±¹ L AXI S I NPUT
¹ ÃÇ± ¡ Ãs ¹ Ä¹ ½µ GOI NG
™• ¡ Å¤ OFCAE‘ S ES

' - ' - I NTENSI TY

5 VOLT ¡ - ¡ CAUSES
' 1 N OTI C E A BLE

: œŸÃ U ™‘ ¤™Ÿ• ‘ ¤
~ N ORMA L ™• ¤• • 5 “ ¤¥ .

°

	

- 310V PEAK

4207- 03

Fi gur e 2- 2 . Fuse hol d er and power cor d connect o r .

5 . Rei nst al l t he f use ( o r r epl acement f use) and t he f use-
hol de r ca p .

I NSTRUMENT COOL I NG

Al ways mai nt ai n adeq uat e i nst r ument cool i ng . The ve nt i -
l at i on hol es on bot h si de of t h e equi pment cabi net and on
t he r ear panel must r emai n f r ee of obst r uct i ons .

CONTROL S, CONNECTORS, AND I NDI CATORS

The f ol l owi ng descr i pt i ons ar e i nt ended t o f ami l i ar i ze t he

	

4ŸFOCUS

	

Cont rol - Adj ust s

	

f ar

	

opt i mum

	

di spl ay
oper at or wi t h t he l ocat i on, oper at i on, and f unct i on of t he

	

d ef i n i t i on .
i nst r ument ' s cont r ol s, connect or s, and i ndi cat o r s .

POWER, DI SPLAY, AND PROBE ADJUST

Ref er t o Fi gu r e 2- 3 f o r l ocat i on of i t ems 1 t h r o ugh 8.

I nt er nal Gr at i cul e- El i mi nat es par al l ax vi ewi ng er r or
bet ween t he t r ace an d gr at i cu l e l i nes . Ri se- t i me amp l i -
t ud e an d meas ur ement poi nt s ar e i ndi cat ed at t he l ef t
ed ge of t he g r at i c u l e .

POWERSwi t c h- - Tur ns i nst r ument power on and of f .
Pr ess i n f or ON; pr ess agai n f or OF F.

Ÿ
Power I ndi cat or - An LED t hat i l l umi nat es when pow-
er i s avai l a b l e t o t he i nst r ument and t he POWER

swi t c h i s set t o ON ( bu t t on i n) .

2- 2

PROBE ADJUST Connect or - Pr ovi des an appr oxi -
mat el y 0. 5 V, negat i ve- goi ng, squar e- wave vol t age ( at
appr oxi mat el y 1 kH z) t hat per mi t s an oper at or t o
compensat e vol t age pr obes and t he chec k oper at i on
o f t h e osci l l oscope ver t i cal syst em. I t i s not i nt ended
t o ver i f y t h e accur acy of t he ver t i cal gai n or t i me- base
ci r c u i t r y .

BEAM FI ND Swi t ch - Wh en hel d i n, co mpr esses t he
d i spl ay t o wi t h i n t he gr at i cul e area and pr ovi d es ± vi si -
b l e vi ewi ng i nt e nsi t y t o ai d i n l ocat i ng of f - scr een

di s pl ays .

TRACE ROTATI ON Cont r ol - Scr ewdr i ver adj u st -
ment used t o al i gn t he cr t t r ace wi t h t he h or i zont al
gr at i cul e l i nes .



Tddr oni c 2235 , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿

¿ ¿

F i gu re 2- 3 . Power , di s pl ay, and pr obe adj ust co nt r ol s, conn ect or , and i ndi cat or .

‘ an d ’ I NTENSI TY Co nt r ol s- Det er mi ne t he br i ght -
ness of t he ‘ an d t he ’ Sweep t r aces .

VERTI CAL

Ref er t o Fi gu r e 2- 4 f or l ocat i on of i t ems 9 t hr o ugh 18 .

CH 1 VOLTSI DI V a nd CH 2 VOLTSI DI V Swi t ches-
Used t o sel ect t he ver t i cal def l ect i on f act o r i n ± 1- 2- 5

se quence . To obt ai n ± cal i br at ed d ef l ect i on f act o r , t he
VOLTSI DI V var i abl e cont r ol must b e i n t he cal i br at e d
( CAL) det est ( f u l l y cl ockwi se) .

1 §- I ndi cat es t he def l ect i on f act or sel ect ed wh en
usi ng ei t her ± 1 § p r obe or ± coaxi al cabl e .

10 § PROBE- I ndi cat es t he def l ect i on f act or se-
l ect ed when usi ng ± 10 § pr obe.

VOLTSI DI V Var i abl e Cont r ol s-When r ot at ed coun-
t er cl ockwi se out of t hei r cal i br at e d det est posi t i ons,
t hese co nt r ol s pr ovi de co nt i nuousl y var i abl e,

uncal i br at ed d ef l ect i on f act o r s bet wee n t he cal i b rat ed
set t i ngs of t he VOLTSI DI Vswi t ches .

0 MHz OSCI LLOSCOPE

Oper at i ng I nst r uct i ons- 2235 Ser vi ce

¿
¿

Fi g ur e 2- 4 . Ver t i cal co nt r ol s and connect or s.

4207- 04

4207- 05



Oper at i ng I n st r u ct i o n s- 2235 Ser vi ce

2- 4

CH 1 ORzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ and CH 2 OR ¥ Co nnect o r s- Pr ovi de f or

	

sweep. Th e swi t c hi ng r at e i s app r oxi mat el y 500
app l i cat i on of ext er nal si gn al s t o t h e i nput s of t h e ver -

	

kHz . Th i s mo d e i s usef u l f or vi ewi ng bot h Ch an nel
t i cal def l ect i on syst emor f or an § - ¥ di spl ay . I n t he § -

	

1 and Channel 2 i nput si gnal s at swee p speeds
¥ mode, t he si gnal connect ed t o t he CH 1

	

OR

	

f r om0. 5 ms per di vi si on t o 0. 5 s per di vi si on.
§ connect or pr ovi des hor i zont al def l ect i on, and t he
si gnal connect ed t o t he CH 2 OR ¥ connect or pr o-

	

TRI G V I EW- Pr ess i n and h ol d t hi s pus h but t on t o
vi des ver t i cal d ef l ect i on .

	

di spl ay ± sampl e of t he si gnal pr esent i n t he ‘ Tr i g-
ger ampl i f i er ( f or al l ‘ SOURCE swi t ch set t i ngs) .
Al l ot her si gnal di s pl ays ar e r emoved whi l e t he
TRI G VI EWPu sh but t on i s h el d i n .I n put Coupl i ng ( AC- GND- DC) Swi t ches- Used t o se-

l ect t he met hod of coupl i ng i nput si gnal s t o t he ver t i cal
def l ect i on syst em. BW LI MI T- Wh en p r essed i n, t h i s pu s h- but t on

swi t ch l i mi t s t he b andwi dt h of t he ver t i cal ampl i f i er
AC- I npu t si gnal i s capaci t i vel y co up l ed t o t he ver -

	

an d

	

t he

	

‘

	

Tr i gger

	

syst em

	

t o

	

app r oxi mat el y
t i cal ampl i f i er . The do component of t he i nput si g-

	

20 MHz . Pus h but t on must be pr essed ± second
· ±™i s b l ock ed . Low- f r e qu ency l i mi t ( - 3 Db poi n t ) i s

	

t i me t o r el ease i t and r egai n f ul l 100 MHz band
app r oxi mat el y 10 Hz .

	

wi dt h oper at i o n . Pr ovi des ± met hod f or r educi ng
i nt er f er ence f r om h i g h- f r e qu ency si gnal s when

GND- The i nput of t he ver t i cal ampl i f i er i s gr ou nd-

	

vi ewi ng l ow- f r equency si gnal s .
ed t o pr ovi de ± zer o ( gr oun d) r ef er ence- vol t age di s-
pl ay ( does n ot gr oun d t he i nput si gnal ) . Thi s swi t ch	 15

	

POSI TI ON Co nt r ol s- Used t o ver t i cal l y p osi t i o n t heposi t i on al l ows pr echar gi ng t he i nput coupl i ng

	

di s pl ay on t he cr t . Wh en t he SEC/ DI Vswi t ch i s set t o
capaci t or .

	

§ - ¥ , t he Channel 2 POSI TI ONcont r ol moves t he di s-
pl ay ver t i cal l y ( Y- axi s) , and t he Hor i zont al POSI TI ON

DC- Al l f r eq uency component s of t he i nput si gnal

	

cont r ol moves t he di spl ay hor i zont al l y ( X- axi s) .
ar e coupl ed t o t he ver t i cal def l ect i on syst em.

16 GND Connect o r - Pr ovi des di r ect connect i on t o t he13 I NVERT Swi t ch- I nver t s t he Channel 2 d i spl ay when

	

i nst r ument c hassi s gr ou nd .
but t on i s p r essed i n . Pu sh but t on must be p r essed i n
± second t i me t o r el ease i t and r egai n ± noni nver t ed
di spl ay .

	

17

	

SERI AL an d Mod Sl ot s- The SERI AL sl ot i s i mpr i nt -
ed wi t h t he i nst r ument ' s ser i al number . The Mod sl ot
cont ai ns any opt i on number t hat i s i nst al l ed i n t he14 VERTI CAL MODE Swi t ches- Two t hr ee- posi t i on

	

i nst r u ment .
swi t ches and t wo pus h- bu t t on swi t ches ar e u sed t o
sel ect t he mode of oper at i on f or t he ver t i cal ampl i f i er
syst em.

HORI ZONTAL
CH 1- Sel ect s onl y t he Channel 1 i n put si gnal f or
di s pl ay .

	

Ref er t o Fi gur e 2- 5 f or l ocat i on of i t ems 18 t hr ough 24 .

BOTH- Sel ect s b ot h Chann el 1 and Channel 2 i n-

	

18 ‘ an d ’ SEC/ DI V Swi t ches- Used t o sel ect t he
put si gnal s f or d i s p l ay. The BOTH posi t i on must be

	

sweep s peeds f o r t he ‘ and ’ Swee p Gener at or i n ±
sel ect ed f or ei t her ADD, ALT, or CHOP Oper at i o n .

	

1- 2- 5 sequence . To obt ai n cal i br at e d sweep speeds,
t he ‘ and ’ SEC/ DI VVar i abl e co nt r ol must be i n t he

CH 2- Sel ect s onl y t he Channel 2 i n put si gnal f o r	 cal i br at ed det ent ( f ul l y cl oc k wi se) .
di s pl ay .

‘ SEC/ DI V- The cal i br at ed swee p s peed i s
ADD- Di s pl ays t he al gebr ai c sumof t he Chan nel 1

	

s hown bet ween t he t wo bl ac k l i nes on t he cl ear
and Channel 2 inp ut si gnal s .

	

pl ast i c s k i r t . Thi s swi t c h al so sel ect s t he del ay t i me
f or del ayed- sweep oper at i o n when used i n con-

ALT- Al t er nat el y di s pl ays Channel 1 and Chan nel

	

j unct i on wi t h t he ’ DELAY TI ME POSI TI ON
2 i n put si gnal s . The Al t er at i on occur s du r i ng r e-

	

cont r ol .
t r ace at t he end of eac h sweep. Thi s mode i s usef ul
f or vi ewi ng bot h i nput s' ¹gnal s at swee p s peeds

	

’ SEC/ DI V- The ’ - Sweep s peed i s set by pu l l i ng
f rom 0. 05 • ¹ s p er di vi si on t o 0. 2 ms per di vi si on .

	

out t he ( DLY' D SWEEP PULL) knob and r ot at i ng i t
cl oc kwi se t o ± set t i ng opposi t e t he whi t e l i ne

CHOP- The d i spl ay swi t c hes bet ween t he Chan-

	

scr i bed on t he k nob. The ’ Sweep ci r cui t i s used
nel 1

	

and Channel 2 i nput si gnal s dur i ng t he

	

onl y f o r del ayed- sweep oper at i on .



10, POSI TI ON

VERTI CA L MODE - - ';
TRI G WE-

	

AW LzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™œ™¤

	

ALL

	

ALI

	

11

CH1 VOLTS / D™¥ ¹ Ç½µº ¤ CH 2 VOLTS/ 01V'

“ ÃÇ
µÇÃ~ µ

	

, _, zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA� s~_r ¡ ÃÃµ "

‘ and ’ SECI DI V Var i abl e Cont r ol - Pr ovi des cont i n-
uousl y var i abl e, u ncal i br at ed ‘ Sweep sp eeds t o at
l east 2. 5 t i mes t he cal i br at ed set t i ng . I t ext ends t he
sl owest sweep s peed t o at l east 1 . 25 s per d i vi si on .

§10 Magni f i er Swi t ch- To i nc r ease di s pl ayed swee p
sp ee d by ± f act o r of 10, p ul l out t he ‘ and ’ SECI DI V
Var i abl e k no b . The f ast est sweep spee d can be ex-
t ended t o 5 ns per d i vi si on . Pus h i n t he ‘ an d
’ SECI DI V Var i a b l e k nob t o r egai n t he §1 sweep

s pee d .

HORI ZONTAL MODE Swi t ch- Thi s t hr ee- posi t i on
swi t c h det er mi nes t he mode of oper at i on f o r t he hor i -

zont al d ef l ect i on syst em.

‘ - Hor i zont al d ef l ect i o n i s pr ovi ded by t he
‘ Sweep ge nerat or at ± swee p s peed det er mi ned
b y t he ‘ SECI DI V swi t c h set t i ng .

ALT- Al t er nat es t he hor i zont al d i spl ays bet ween
t he ‘ Swee p ( wi t h an i nt ensi f i ed zo ne) and t he
’ Del aye d Swee p. The ‘ Sweep s peed i s d et e r -
mi ned b y t he set t i ng of t he ‘ SECI DI V swi t ch . The
’ Sweep speed and t he l engt h of t he i nt ensi f i e d
zone on t he ‘ Swee p a r e bot h det er mi ne d by t he
’ SECI DI Vswi t ch set t i ng .

Fi gur e 2- 5 . Hor i zont al co nt r ol s .

Oper at i ng I nst r uct i ons- 2235 Ser vi ce

B- - Hor i zont al d ef l ect i on i s pr ovi ded by t he
’ Sweep ge ner at or at ± sweep spee d det er mi ned

by t he ’ SECI DI V swi t c h set t i ng . The st ar t of t he

’ Swee p i s del ayed f r omt he st ar t of t he ‘ Sweep
by ± t i me d et er mi ned by t he set t i ngs of bot h t he
‘ SECI DI V swi t c h an d t he ’ DELAY TI ME POSI -
TI ON co nt r ol .

‘ ™’ SWP SEP Cont r ol - Ver t i cal l y posi t i ons t he
’ Sweep t r ace wi t h r espect t o t he ‘ Sweep t r ace
when ALT HORI ZONTAL MODE i s sel ect ed .

’ DELAY TI ME POSI TI ON Cont r ol - Sel ect s t he
amount of del ay t i me bet ween t he st ar t of t he
‘ Sweep and t he st ar t of t he ™3 Swee p. Del ay t i me i s
var i abl e f r om 0. 5 t i mes t o 10 t i mes t he ‘ SECI DI V
swi t ch set t i ng .

POSI TI ON Cont r ol - Hor i zont al l y posi t i ons bot h t he
‘ Sweep an d t he ’ Sweep d i spl ays and ho r i zont al l y
p osi t i ons X- axi s i n t he §-¥ mo de .



Oper at i ng I nst r uct i ons- 2235 Ser vi ce

TRI GGER

	

I N- When push but t on i s pr esse d i n, sweep i s t r i g-
ger ed f r om t he negat i ve- goi ng sl ope of t he t r i gger

Ref er t o Fi gur e 2- 6 f or l ocat i ons of i t ems 25 t hr ough 34 .

	

si gnal .

TRI GGER Mo d e Swi t ches- Thr ee p ush- but t on
swi t ches t hat det er mi ne t he t r i gger mode f or t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ Sweep .

SGL SWP RESET- Pr ess i n t he spr i ng- r et ur n
push bu t t on moment ar i l y t o ar mt he ‘ Swee p ci r -

cui t f o r ± si ngl e- sweep d i spl ay . Thi s mode oper at es

t he same as NORM, except onl y one sweep i s d i s-

pl ayed f or each t r i gger si gnal . Anot her sweep can-
n ot be d i spl aye d u nt i l t he SGL SWP RESET Push
bu t t on i s moment ar i l y pr esse d i n agai n t o r eset t he
‘ Sweep ci r cui t . Thi s mode i s usef ul f or di spl ayi ng
and p hot ogr aphi ng ei t her nonr epet i t i Åe si gnal s or
si gnal s t hat cause unst abl e convent i onal d i spl ays
( e . g . , si gnal s t hat var y i n ampl i t ud e, shape, or
t i me) .

¡ - ¡ AUTO- TV LI NE- Per mi t s t r i gger i ng on wave-
f or ms h avi ng r epet i t i on r at es of at l east 20 Hz and

t el evi si on l i nes . Sweep f r ee- r uns i n t he absence of
an adequat e t r i gger si gnal or when t he r epet i t i on
r at e i s bel ow 20 Hz . The r ange of t he ‘ TRI GGER
LEVEL cont r ol i s r est r i ct ed t o t he peak- t o- peak
r ange of t he t r i gger si gnal .

NORM- Sweep i s i ni t i at ed when an ad equat e t r i g-

ger si gnal i s appl i ed . I n t he absence of ± t r i gger

si gnal , no basel i ne t r ace wi l l be pr esent .

¹ ¹
FA

:

4207- 07

Fi gur e 2- 6 . Tr i gger cont r ol s, connect or , and i ndi cat or .

TV FI ELD- Pr ess i n bot h ¡ - ¡ AUTO an d NORM

	

29 ‘ SOURCE Swi t ch- Det er mi nes t he sour ce of t he

push bu t t ons . Per mi t s t r i gger i ng on t el evi si on f i el d

	

t r i gger si gnal t hat i s coupl ed t o t he i npu t of t he ‘ Tr i g-

si gnal s .

	

ger ci r cui t .

™• ¤- Per mi t s t r i gger i ng on si gnal s t hat ar e appl i e d

TRI G' D READY I nd i cat or - T h e LED i l l umi nat es when

	

t o t he CH 1 OR § and CH 2 OR ¥ i nput c¿· Àeµ -

ei t h er t he ¡ - ¡ AUTO or t he NORM Tr i gger Mod e i s

	

t or s . The sour ce of t h e i nt er nal si gnal i s sel ect ed by

se lect ed t o i ndi cat e t hat t he ‘ Sweep i s t r i gger ed

	

t he ‘ & ’ ™• ¤ swi t ch .

( TRI G' D) . When t he SGL SWP RESET but t on i s mo-
ment ar i l y pr essed i n, t he LED i l l umi nat es t o i ndi cat e

	

L I NE- Sel ect s t he p ower - sour ce wavef or m as t he

t hat t he ‘ Tr i gger ci r cui t i s ar med ( READY) f or ± si n-

	

sour ce of t he t r i gger si gnal . Thi s t r i gger sour ce i s

gl e- sweep di spl ay .

	

usef ul when ver t i cal - i nput si gnal s ar e t i me r el at ed

( mul t i pl e or submul t i pl e) t o t he f r equency of t he
power - sour ce vol t age-

‘ TRI GGER LEVEL Cont r ol - Sel ect s t he ampl i t ude
p oi nt on t he t r i gger si gnal at whi ch t he sweep i s

	

• §¤- Per mi t s t r i gger i ng on si gnal s appl i ed t o t he

t r i gger ed .

	

• §¤ I NPUT connect or .

28 SLOPE Swi t ches- Sel ect t he sl ope of t he si gnal t hat

	

30 ‘ & ’ ™• ¤ Swi t ch- Se l ect s t he sour ce of t he i nt er n al

t r i gger s t he sweep.

	

t r i gger si gnal when t he ‘ SOURCE swi t ch i s set t o
I NT.

OUT- Wh en push but t on i s r e l eased out , sweep i s

t r i gger e d f r om t he posi t i ve- goi ng sl op e of t he t r i g-

	

CH 1- The si gnal appl i ed t o t he CH 1 OR § i nput

ger si gnal .

	

connect or i s t he sour ce of t he t r i gger si gnal .



VERT MODE- The i nt e r nal t r i gge r sour ce i s det er -
mi ned by t he si gnal s sel ect ed f or di spl ay by t he
VERTI CAL MODE swi t ches .

CH 2- The si g n al appl i ed t o t he CH 2 ORzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¥ i np ut
conn ect or i s t he sour ce of t he t r i gger si gnal .

‘ • §¤ COUPLI NGSwi t ch- Det er mi nes t he met hod
used t o coupl e ext er nal si gnal s t o t he ‘ Tr i gger ci r c u i t
f r om t he • §¤ I NPUT connect o r .

AC- Si g nal s above 60 Hz ar e capaci t i vel y coupl ed
t o t he i npu t of t he ‘ Tr i gger ci r c u i t . Any d o compo-
nent s ar e bl oc ked, and si gnal s bel ow 60 Hz ar e
at t e nuat ed .

DC- Al l component s of t he si gnal ar e coupl ed t o
t he i nput of t he ‘ Tr i gger ci r c u i t r y . Thi s posi t i on i s
usef ul f o r di s p l ayi ng l ow- f r equency or l ow- r epet i -
t i on- r at e si gnal s .

DC - 10- Ext er nal t r i gger si gnal s ar e at t e nuat ed
by ± f act or of 10 . Al l component s of t he si gnal ar e
coupl e d t o t he i nput of t he ‘ Tr i gger ci r cu i t .

• §¤ I NPUT Co nnect or - Pr ovi des ± means of i nt r o-
duci ng ext er nal si gnal s i nt o t he ‘ Tr i gger ci r c u i t
t hr o ugh t he ‘ • §¤ COUPLI NGswi t c h .

’ TRI GGER LEVEL Cont r ol - Sel ect s t he ampl i t ud e

p oi nt on t he t r i gge r si gnal s at whi ch t he swee p i s t r i g-
ger ed. When f ul l y cl oc k wi se ; (² RUNS AFTER DLY) ,
t he ’ Sweep ci r cui t r uns i mmedi at el y f ol l owi ng t he de-
l ay t i me sel ect ed by t he ‘ SECI DI V swi t ch and t he
’ DELAY TI ME POSI TI ON co nt r ol .

Ref er t o Fi gur e 2- 7 f o r l ocat i o n of i t em 35 .

Oper at i ng I nst r uct i ons- 2235 Ser vi ce

REAR PANEL

• §¤ Z- AXI S Connect o r - Pr ovi des ± means of con-
nect i ng ext e r n al si gnal s t o t he Z- axi s ampl i f i er t o i n-
t ensi t y mo du l e t he cr t d i spl ay. Appl i ed si gnal s do not
af f ect d i spl ay waÅes hape. Si gnal s wi t h f ast r i se t i mes
and f al l t i mes pr ovi de t he most abr u pt i nt ensi t y
c hange, and ± 5 V Á- Á si gnal wi l l pr oduce not i ceabl e
mo dul at i on . The Z- axi s si gnal s must be t i me- r el at ed
t o t he d i spl ay t o obt ai n ± st abl e pr esent at i on on t he
c r t .

CAUTI ON
1

0

H
CONTI NUED FI RE PROTECTI ON

OF

PLAC • ONLY VV' ¤— SPECI FI E D

TYPE AND RATE D FO$• . Ã™$CUNNEC7
POWER I NPUT BEFORE REP LACI N G FUSE

L I NE VOL TAGE RANGE

	

FUSE 2 50V

- ÄÄÃ½±µ I AÃ± $¹ ±É

¹ Á
NOT

º µ™ V

µÅ ~ µF R µµ _, ,
5 • RV: CI N5 ¤Ÿ
o~A LF I FO

¡ µ RSÃ• • µ¹

POWER

œ±º WATTS 40

œ‘ % 4 ‘ 70

FRE O 48 - 440 —Ä

¹ §“ Z AXI S I NPUT
¹ Ãº ¹ Ä . POSI TI VE LOU

™• ¡ Å¤ DECREASES

™• Äµ• S ¹ Ä¥
5 40L 7 ¡ - ¡ C

‘

U$ E$

4OTI CEA BLE
~ : MODULATI ON AT

• Ã±œ±¹ I NTENSI TY

~.
¹ ™™ÉÃ. - . , . , º ±

	

53 Ÿ4 PEAK

CAUTI ON
` ' TO AVOI D FLECTRi t ,

SH OLK, THE P OWER

COR Ã ¡ RÃÄµ [ ¤™4•

GROUNDI NG CONUUCTUF.
' OUST BE CONNECTED
Lf l coau wo

V‘ R HOLDOFF cont rol - Pr ovi des co nt i nuous cont r ol
of ha »dof f t i me bet ween sweeps . I ncr eases t he hol dof f

	

±2 ¿7- ¿±
t i me by at l east ± f act or of 10 . Thi s cont r o l i mpr oves
t he abi l i t y t o t r i gger on aper i odi c si gnal s ( such as com-
pl ex di gi t al waÅef or ms) .

	

F i g ur e 2- 7. Rear - panel connect or .
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The f ol l owi ng basi c oper at i ng inf or mat i on a nd t ec hni ques
s houl d be co n si d er ed bef or e at t e mpt i ng t o ma k e any mea-
s ur ement s wi t h yo ur i nst r ume nt .

The gr at i c u l e i s i nt er nal l y mar k ed on t he f ace pl at e of t he
c r t t o enabl e accur at e measur ement s wi t hout p ar al l ax er r o r
( see Fi gu r e 2- 8) . I t i s ma r ked wi t h ei ght ver t i cal and t e n hor i -
zo nt al maj or di vi si ons . Eac h maj or di vi si on i s d i vi d ed i nt o
f i ve subdi vi si ons . The ver t i cal def l ect i on f act or s and hor i zon-
t al t i mi ng are cal i b r at ed t o t he gr at i cul e so t h at accu r at e
measur ement s can be mad e d i r ect l y f r om t he cr t . Al so, per -
cent age mar k er s f or t he meas ur ement of r i se and f al l t i mes
ar e l ocat e d on t he l ef t si de of t he gr at i cul e .

The most r el i abl e si gnal measur ement s ar e mad e when
t he 2235 and t he uni t under t est ar e connect ed byzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± com-
mon r ef er ence ( gr ound l ea d ) , i n add i t i on t o t he si gnal l ead or
pr obe . The pr obe' s gr ound l ead pr ovi des t he best gr ou ndi ng
met hod f or si gnal i nt er connect i on a nd ensur es t he maxi -
mumamount of si gnal - l ea d s hi el di ng i n t he pr obe cabl e . ‘
separ at e gr ound l ead can al so b e connect e d f r om t he uni t
under t est t o t he osci l l oscope GND connect or l ocat ed on
t he f r ont p anel .

Gener al l y, pr obes of f er t he most conveni ent means of

	

Wh en t he i np ut coupl i ng swi t c h i s set t o GND, t he i nput
connect i ng an i nput si gnal t o t he i nst r ument . They ar e

	

si gnal i s connect e d t o gr ound t hr o ugh t he i nput coupl i ng
s hi el d ed t o pr event p i ck up of el ect r omagnet i c i n t er f er ence,

	

capaci t or i n se r i es wi t h ± 1

	

œ© r esi st or t o f or m ±
an d t he su ppl i e d 10 § p r obe of f er s ± h i gh i nput i mped ance

	

pr echar gi ng net wor k . Th i s net wor k al l ows t he i nput coupl i ng
t hat mi ni mi zes ci r cu i t l oad i ng . Thi s al l ows t he ci r c ui t u nder

	

capaci t o r t o ch ar ge t o t he aver age d c- vol t age l evel of t he
t est t o oper at e wi t h ± mi ni mum of change f r om i t s no r mal

	

si gnal appl i ed t o t he pr obe. Thu s any l ar ge vol t age
cond i t i o n as meas u r eme nt s a r e bei ng mad e.

	

t r ansi ent s t hat may acci dent al l y be ge nerat ed wi l l not be
app l i ed t o t he ampl i f i e r i np ut when t he i nput coupl i ng swi t ch
i s move d f r om GND t o AC. The pr echar gi ng net wor k al so

Coaxi al cabl es may al so be used t o connect si gnal s t o

	

pr ovi des ± meas ur e of pr ot ect i on t o t he ext er nal ci r cu i t r y by
t he i nput con nect or s, but t hey may have co nsi d er abl e ef f ect

	

r e d uci ng t he c ur r ent l evel s t hat ca n be dr awn f r omt he ex
on t he acc ur acy of ± di spl ayed wavef or m. To mai nt ai n t he

	

t er nal ci r cui t r y dur i ng ca paci t o r char gi ng.

or i gi nal f r eq uency c har act er i st i cs of an appl i ed si gnal , onl y
h i g h - qual i t y, l ow- l oss coaxi al ca bl es shou l d be u sed . Coaxi -
al cabl es s h oul d be t e r mi nat ed at bot h ends i n t hei r c har ac-

	

Th e f ol l owi ng pr ocedu r e s houl d be use d whenever t he

t er i st i c i mpe d ance . I f t h i s i s not possi b l e, use sui t abl e

	

pr obe t i p i s connect ed t o ± si gnal sour ce havi ng ± di f f er ent

i mped ance- mat c hi ng d evi ces .

	

do l evel t h an t hat p r evi ousl y ap pl i ed , es peci al l y i f t he dc-

GRATI CULE

GROUNDI NG

OPERATI NGCONSI DERATI ONS

I ST OR LEFT

	

11TH OR RI GHT
VERTI CAL

	

VERTI CAL
GRATI CULE

	

GRATI CULE
LI NE

	

LI N; E/

90

	

. . . . . .

RI SE AND

	

CENTER
FALL TI ME

	

CENTER

	

HORI ZONTAL
MEASUREMENT

VERTI CAL
GRATI CULE

PERCENTAGE

	

LI NE
MARKERS GRATI CULE

LI NE

Fi gur e 2- 8 . Gr at i cul e measur ement mar k i ngs .

I NPUT COUPL I NG

SI GNAL CONNECTI ONS

	

CAPACI TOR PRECHARGI NG
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l evel di f f er ence i s mor e t han 10 t i mes t he VOLTS/ DI V	 3 . Connect t he p r o be t i p t o t he si gnal so ur ce an d wai t

swi t ch set t i ng :

	

sever al seconds f or t he i nput coupl i ng capaci t or t o c har ge .

1 . Set t he AC- GND- DC swi t c h t o GND.

	

4. Set t he AC- GND- DC swi t c h t o AC. The di s pl ay wi l l

r emai n on t he scr een, and t he ac component of t he si gnal

can be measur ed i n t he no r mal mann er .

2 . I nser t t he pr obe t i p i nt o t he osci l l oscope GND co nnec-

t or and wai t sever al seconds f or t he input coupl i ng ca paci t or

t o di sc har ge .

I NTRODUCTI ON

Two adj ust ment s s houl d be per f or med bef or e ma k i ng

measur ement s wi t h your osci l l oscope : Tr ace Rot at i on and

Pr obe Compensat i on . Bef or e st ar t i ng ei t her of t hese ad j ust -

ment s, set t he i nst r ument co nt r ol s and obt ai nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± b asel i ne
t r ace as descr i be d under " Basel i ne Tr ace" on t he next page.

Al l ow t he i nst r ument t o war m up f or at l east 20 mi nut es

when speci f i ed i n t he pr oce dur e .

TRACE ROTATI ON

1 . Use t he Channel 1 POSI TI ON cont r ol t o move t he

basel i ne t r ace t o t he ce nt er h or i zont al gr at i cul e l i ne .

• Ÿ¤•

Normal l y, t he r es ul t ing t r ace wi l l be pa r al l el t o t he cen -

t er hor i zont al grat i cul e l i ne, an d t he Tr ace Rot at i on

adj ust ment shoul d not be r e quir ed.

2 . I f t he r esul t i ng t r ace i s not par al l el t o t he cent er h or i -

zo nt al gr at i cul e l i ne, use smal l f l at - bi t scr ewdr i ver t o ad j u st

t he TRACE ROTATI ON cont r ol and al i gn t he t r ace wi t h t he

cent er h or i zont al gr at i cu l e l i ne .

PROBE COMPENSATI ON

OPERATOR' S ADJUSTMENTS

Oper at i ng I nst r uct i ons- 2235 Ser vi ce

l oscope pr obes b ef or e mak i ng measur ement s . Pr obe

compensat i on i s accompl i s hed as f ol l ows :

1 . Connect t he t wo 10 § pr obes ( s uppl i ed wi t h t he i nst r u-

ment ) t o t he CH 1 an d CH 2 i n put co nn ect or s .

2 . Set b ot h VOLTS/ DI V swi t ches t o 0. 1 ( 10§ PROBE)

and set bot h AC- GND- DC swi t c hes t o DC.

3 . Sel ect CH1 VERTI CAL MODE and i nser t t he t i p of t he

Channel 1 p r o be i nt o t he PROBE ADJUST out put j ac k .

4 . Obt ai n ± d i s p l ay of t he PROBE ADJUST si gnal ( ap-

pr oxi mat el y 1 kHz sq uar e- wave) by f ol l owi ng st eps 3

t hr oug h 6 under " Si gnal Di s pl ay" on t he next page .

5. Check t he wavef or m pr esent at i on f or over s hoot and

r ol l of f ( see Fi gur e 2- 9) . I f necessar y, adj ust t he pr obe com-

pensat i on f or f l at t ops on t he wavef or ms . Ref er t o t he i n-

st r uct i ons s uppl i ed wi t h t he p r obe f or det ai l s of

compensat i on adj ust ment .

6 . Di sconnect t he Channel 1 pr obe t i p, sel ect CH 2 VER-

TI CAL MODE, an d co nnect t he Channel 2 pr o be t i p t o t he

PROBE ADJUST Out put j ac k .

Mi sadj ust ment of pr obe compensat i on i s one of t he

	

7 . Repeat st eps 4 and 5 f or t he Channel 2 p r o be .

sour ce of measur ement er r or . Most at t enuat or p r obes ar e

equ i pped wi t h ± compensat i on adj ust ment . To ens ur e opt i -

mummeasur ement accur acy, al ways compensat e t he osci l -

	

8. Di sconnect t he Channel 2 pr obe t i p .



Oper at i ng I nst r uct i o ns- 2235 Ser vi ce
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F i g ur e 2- 9 . Pr obe compensat i on,
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I NTRODUCTI ON

	

Hor i zont al

The pr oced u r e i n t h i s sect i on wi l l al l ow you t o set up and
oper at e yo ur inst r ument t o obt ai n t he most common l y used
osci l l osco pe di s pl ay .

1 . Set t he i nst r ume nt f r ont - panel cont r ol s as f ol l ows :

Di spl ay

I NTENSI TY

	

As desi red
FOCUS

	

Best f ocused d i spl ay

Ver t i cal ( Bot h Chann el s)

BASEL I NE TRACE

POSI TI ON

	

Mi d r ange
VERTI CAL MODE

	

CH 1
’ WLI MI T

	

Of f ( but t on out )
VOLTSI DI V	 50m
V OLTSI DI V Var i abl e

	

CAL d et ent
I NVERT

	

Of f ( bu t t on out )
AC- GND- DC AC

OSCI LLOSCOPE DI SPLAYS

‘ ™’ SWP SEP

	

Of f mi dr ange
POSI TI ON

	

Mi dr ange
HORI ZONTAL MODE

	

‘
‘ an d ’ SECI DI V	 0 . 5 ms
SECI DI V Var i abl e

	

CAL det ent
§10 Mag n i f i er

	

Of f ( k nob i n)
’ DELAY TI ME POSI TI ON

	

Ful l y coun t er cl oc k wi se

’ TRI GGER

SLOPE

	

OUT
LEVEL

	

Fu l l y cl oc kwi se

‘ TRI GGER

VAR HOLDOFF

	

NORM
Mod e

	

¡ - ¡ AUTO
SLOPE

	

OUT
LEVEL

	

Mi d r ange
‘ &’ ™• ¤

	

VERT MODE
‘ SOURCE

	

™• ¤
‘ • §¤ COUPLI NG

	

AC



2. Pr ess i n t he POWER swi t c h but t on ( on) and al l ow t he

	

3 . Pul l out t he SEC/ DI V Var i a b l e k no b ( zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§10) t o obt ai n

i nst r ument t o war m up or at l east 20 mi nut es .

	

sweep magni f i cat i on .

3 . Ad j ust t he ‘ I NTENSI TY cont r ol f or desi r ed di s pl ay

	

4. Adj ust t he Hor i zont al POSI TI ON cont r ol f or pr eci se

br i ght ness .

	

posi t i oni ng of t he magni f i ed di spl ay .

4 . Ad j ust b ot h t he Ver t i cal and Hor i zont al POSI TI ON	 5 . To cal c ul at e t he magni f i ed sweep spee d, d i vi de t he

cont r ol s t o cent er t he t r ace on t he scr een .

	

‘ SEC/ DI V swi t c h set t i ng b y 10 .

1 . Obt ai n ± b asel i ne t r ace .

SI GNAL DI SPLAY

2 . Appl y ± si gnal t o ei t her ver t i cal - c hannel i n put

connect or and set t he VERTI CAL MODE swi t ch t o d i spl ay

	

2. Sel ect ALT HORI ZONTAL MODE. Adj ust t he ‘ and

t he c hannel used . To di spl ay t wo t i me- r el at ed i nput si gnal ,

	

’ I NTENSI TY cont r ol s f or desi r ed di spl ay b r i ght ness .

use bot h ver t i cal - c hannel i nput co nnect or s and sel ect BOTH

VERTI CAL MODE ; t hen sel ect ei t her ALT or CHOP,

dependi ng on t he f r equency of i nput si gnal s .

	

3 . Adj ust t he appr o pr i at e c hannel POSI TI ON co nt r ol and

t he ‘ / ’ SWP SEP cont r ol t o d i spl ay t he ‘ t r ace above t he

’ t r ace .

3 . Adj ust t he ‘ I NTENSI TY cont r ol f or desi r ed di spl ay

br i ght ness . I f t he di s pl ay i s not vi si bl e wi t h t he I NTENSI TY

cont r ol at mi dr ange, p r ess t he BEAM F I ND pu sh but t on an d	 4 . Ad j ust t he ‘ I NTENSI TY co nt r ol as needed t o mak e

hol d i t i n whi l e adj ust i ng t he app r opr i at e VOLTS/ DI V

	

t he i nt ensi f i ed zone di st i ngui s habl e f r om t he r emai nder of

swi t ch( es) t o r educe t he ver t i cal d i spl ay si ze . Ce nt er t he

	

t he di spl ay . Set t he ’ SEC/ DI V swi t ch unt i l t he i nt ensi f i ed

compr essed di spl ay wi t h i n t he gr at i cu l e ar ea u si ng t he

	

zo ne i s t he desi r ed l engt h .

Ver t i cal and Hor i zont al POSI TI ONcont r ol , t hen r el ease t he

BEAM FI ND push bu t t on .
5. Adj ust t he ’ DELAY TI ME POSI TI ONcont r ol t o move

t he i nt ensi f i ed zone t o cover t hat p or t i on of t he ‘ t r ace t hat

4 . Adj ust t he ‘ TRI GGER LEVEL co nt r ol , i f necessar y, t o

	

i s t o be d i spl ayed on t he ’ t r ace . The ’ HORI ZONTAL

obt ai n ± st abl e d i s p l ay .

	

MODE may be used t o di s pl ay t he i nt ensi f i ed por t i on of t he

‘ Swee p .

5 . Set t he ap pr o pr i at e VOLTS/ DI V swi t ches) and

r eadj ust t he Ver t i cal and Hor i zont al POSI TI ON cont r ol s t o

ce nt er t he d i spl ay wi t h i n t he gr at i c ul e ar ea .

6. Set t he ‘ SEC/ DI V swi t c h t o d i spl ay seve r al cycl es of

t he d i s pl ayed si gnal . Then adj ust t he FOCUS cont r ol f or t he

best - def i ned di spl ay .

DELAYED- SWEEP MEASUREMENTS

1 . Obt ai n ± Si gnal Di s pl ay .

Oper at i ng I nst r uct i o ns- 2235 Ser vi ce

DELAYED- SWEEP DI SPLAY

1 . Obt ai n ± Si gnal Di s pl ay .

2 . Sel ect ALT HORI ZONTAL MODE. Adj u st t he ‘ and
’ I NTENSI TY cont r ol s f or desi r ed di spl ay br i g ht ness .

MAGNI FI ED- SWEEP DI SPLAY
3. Adj ust t he appr opr i at e c hann el POSI TI ON cont r ol and

1 . Obt ai n ± Si gnal Di s pl ay ( see p r ecedi ng i nst r uct i ons) .

	

t he ‘ / ’ SWP SEP cont r ol t o d i s pl ay t he ‘ t r ace above t he
’ t r ace .

2 . Ad j ust t he Hor i zont al POSI TI ON cont r ol t o move t he

t r ace ar ea t hat i s t o be magni f i ed t o t he cent er of t he cr t

	

4. Adj ust t he ‘ I NTENSI TY cont r ol as needed t o ma k e

gr at i cul e ( 0. 5 di vi si on on eac h si de of t he ce nt er ver t i cal

	

t he i nt e nsi f i ed zone d i st i ngui s habl e f r om t he r emai nder of

gr at i c u l e l i ne) . Change t he ‘ SEC/ DI V swi t c h set t i ng as

	

t he di s pl ay . Set t he ’ SEC/ DI V swi t ch unt i l t he i nt e nsi f i ed

r equi r ed .

	

zone i s t he desi r ed l e ngt h .
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5. Adj ust t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ DELAY TI ME POSI TI ON cont r ol t o move

	

2 . Use equal - l engt h coaxi al cabl es, or t he t wo 10 §
t he i nt ensi f i ed zone t o t he l eadi ng edge of t he f i r st pul se of

	

pr obes suppl i ed wi t h t he i nst r ument , t o appl y t he h or i zont al
i nt er est ; t hen f i ne adj ust u nt i l t he r i si ng p or t i on i s cent er ed

	

si gnal ( X- axi s) t o t he CH 1 OR § i nput connect or and t o
at any conveni ent ver t i cal gr at i cul e l i ne .

	

appl y t he ver t i cal si gnal ( Y- axi s) t o t he CH 2 OR ¥ i nput
connect or .

6 . Recor d t he ’ DELAY TI ME POSI TI ON cont r ol d i al

set t i ng .

	

3. Sel ect § - ¥ mode b y r ot at i ng t he ‘ SEC/ DI V swi t ch t o
i t s f ul l y count er cl ockwi se posi t i on .

7 . Adj ust t he ’ DELAY TI ME POSI TI ON cont r ol

cl ockwi se u nt i l t he r i si ng por t i on of t he second pul se of

	

4. Rot at e t he ‘ I NTENSI TY cont r ol cl ockwi se unt i l t wo
i nt er est i s p osi t i oned t o t he same ver t i cal r ef er ence l i ne

	

dot s ar e di spl ayed . The di spl ay can be posi t i oned
sel ect ed i n st ep 5 .

	

h or i zont al l y wi t h t he Hor i zont al POSI TI ON cont r ol and
ver t i cal l y wi t h t he Channel 2 POSI TI ON cont r ol .

8 . Recor d t he ’ DELAY TI ME POSI TI ON cont r ol di al
set t i ng .

	

NOTE

The di spl ay ob t ai ned when si nusoi dal si gnal s ar e

9. Use t he f ol l owi ng f or mul a t o cal cul at e t he t i me

	

appl i ed t o the §- and ¥- ±Ç̄ s I s cal l ed ± Li ssaj ous

di f f er ence :

	

f i gure. Thi s di spl ay I s commonl y used t o compar e the
frequency and phase r el at i onshi ps of t wo i npu t
si gnal s . The f r equency r el at i ons h i p of t he t wo i npu t

Ti me

	

second

	

f i r st

	

‘ SEC/ DI V

	

si gnal s det er mi nes t he pat t er n seen . The pat t ern wi l l

Di f f er ence

	

=

	

di al

	

-

	

di al

	

swi t ch set t i ng

	

be st abl e onl y i f ± common di vi sor exi st s bet ween the

( del ayed swee p)

	

set t i ng

	

set t i ng

	

( del ay t i me)

	

t wo fr equenci es .
)

SI NGLE- SWEEP DI SPLAY

1 . Obt ai n ± Si gnal Di spl ay .

2 . For r andom si gnal s, set t he ‘ TRI GGER LEVEL
cont r ol t o t r i gger t he sweep on ± si gnal t hat i s
appr oxi mat el y t he same ampl i t ude as t he r andomsi gnal .

3 . Moment ar i l y pr ess i n t he ‘ TRI GGER SGL SWP
RESET push but t on . I f no t r i gger si gnal i s pr esent , t he
TRI G' D- READY l i ght shoul d i l l umi nat e t o i ndi cat e t hat t he ‘
Sweep Gener at or ci r cui t i s set t o i ni t i at e ± sweep when ±
t r i gger si gnal i s r ecei ved . The next t r i gger pul se wi l l i ni t i at e
t he sweep, and ± si ngl e t r ace wi l l b e d i spl ayed .

4 . When t he si ngl e sweep i s t r i gger ed and t he sweep
compl et ed, t he Sweep- Logi c ci r cui t r y i s t hen l ocked out .
Anot her sweep cannot be gener at ed unt i l t he SGL SWP
RESET push but t on i s agai n pr essed i n t o set t he ‘ Sweep
Gener at or t o t he READY condi t i on .

TV SI GNAL DI SPLAYS

Di spl ayi ng ± TV Li ne- r at e Si gnal

1 . Di spl ay of t he desi r ed TV si gnal ( see " Si gnal Di spl ay"
pr ocedur e) .

2 . Set t he ‘ SEC/ DI V cont r ol t o 10 ¼s, and t he ‘ & ’ ™• ¤
swi t ch ei t her t o CH 1 or t o CH 2, as appr opr i at e f or t he
appl i ed si gnal .

3 . Set t he ‘ TRI GGER SLOPE swi t ch ei t her f or ± posi -
t i ve- goi ng si gnal ( l ever up, i f t he appl i ed TV si gnal sync
pul ses ar e posi t i ve- goi ng) or f or ± n egat i ve- goi ng si gnal ( l e-
ver down, i f t he TV sync pul ses ar e n egat i ve- goi ng) .

4 . Adj ust t he ‘ TRI GGER LEVEL cont r ol f or ± st abl e
di spl ay, and t he ‘ I NTENSI TY cont r ol f or desi r ed di spl ay
br i ght ness . I f necessar y, adj ust t he VERTI CAL VOLTS/ DI V
cont r ol t o obt ai n ± t r ace h avi ng 5 d i vi si ons or gr eat er ampl i -
t ude wi t h ± st abl e di spl ay .

• Ÿ¤•

To exami ne ± TVLi ne- r at e si gn al i n mor e det ai l , ei t her
§ - ¥ DI SPLAY

	

t he §10 Magni f i er or HORI ZONTAL MODE f unct i ons
may be empl oyed as pr evi ousl y descr i bed i n thi s

1 . Obt ai n ± b asel i ne t r ace .

	

manual .



Di spl ayi ngzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± TV Fi el d- r at e Si gnal

1 . Obt ai n ± Si gnal Di spl ay of t he desi r ed TV si gnal ( see

" Si gnal Di spl ay" pr ocedur e) .

2 . Set t he f ol l owi ng co nt r ol s :

‘ SEC/ DI V	 2 ms

‘ TRI GGER Mode

	

TV FI ELD

	

NOTE
‘ & ’ ™• ¤

	

Ei t her CH 1 or CH 2,

app r opr i at e

	

To exami ne ± TV Fi el d- r at e si gnal i n mor e det ai l , ei -

t her t he §10 Magni f i er or HORI ZONTAL MODE f unc

3. Per f o rmSt eps 3 and 4 unde r t he p r ecedi ng " Di s pl ay-

	

t i ons may be empl oyed as pr evi ousl y descr i bed in t he

i ng ± TV Li ne- r at e Si gnal " pr ocedu r e .

	

subsect i on of t he manual .

4 . To d i s p l ay ei t her F i el d 1 or Fi el d 2 i ndi vi dual l y at f ast er

swee p r at es ( di s pl ays or l ess t han o ne f ul l f i el d) , set VERTI -

CAL MODE t o BOTH and ALT si mul t aneousl y . Thi s syn-

c hr oni zes t he Channel 1 di s pl ay t o one f i el d and t he Chann el

2 di s pl ay t o t he ot her f i el d .

Oper at i ng I nst r u ct i o ns- 2235 Ser vi ce

To c hange t he f i el d t hat i s di s p l ayed, i n t e r r upt t he t r i gge r -

i ng ei t her by r epeat edl y set t i ng t he AC- GND- DC swi t ch t o
GND or by di sconnect i ng and r econnect i ng t he si gnal f r om

t he i nput connect or unt i l t he ot her f i el d i s di s pl ayed . To di s-

pl ay bot h f i el ds si mul t aneousl y, appl y t he i n put si gnal t o

bot h t he CH 1 and CH2 i nput s, usi ng ei t her t wo pr obes, t wo

ca bl es, or ± dual - i nput co up l er .

5 . To di spl ay ± sel ect ed hor i zont al l i ne, f i r st t r i gger t he
sweep on ± ver t i cal ( f i el d r at e) sync pul se, t hen u se t he de-
l ayed sweep t o del ay out t o t hat l i ne f or cl ose exami nat i o n .

Thi s pr ocedur e i s usef ul f or exami ni ng VI TS si gnal s .



THEORY OF OPERATI ON

I NTRODUCTI ON

SECTI ON ORGANI ZATI ON	 I NTEGRATED CI RCUI T DESCRI PTI ONS

Thi s sect i on of t he manual cont ai nszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± gener al summar y
of i nst r ument f unct i ons f ol l owed by ± det ai l ed descr i pt i on of
each maj or ci r cui t . ‘ basi c bl ock di agr am, ± det ai l ed b l ock
di agr am, and t he schemat i c di agr ams ar e l ocat ed i n t he
t abbed " Di agr ams" sect i on at t he back of t hi s manual . They
ar e used t o show t he i nt er connect i ons bet ween p ar t s of t he
ci r cui t r y, t o i ndi cat e ci r cui t component s, and t o i dent i f y i nt er -
r el at i onshi ps wi t h t he f r ont - panel cont r ol s .

Di gi t al Logi c Convent i ons

L i near Devi ces

Sect i on 3- 2235 Ser vi ce

Di gi t al l ogi c ci r cui t s p er f or m many f unct i ons wi t hi n t he
i nst r ument . Funct i ons and o per at i on of t he l ogi c ci r cui t s ar e
r epr esent ed by l ogi c symbol ogy and t er mi nol ogy . Most l ogi c
f unct i ons ar e d escr i bed usi ng t he posi t i ve- l ogi c convent i on .
Posi t i ve l ogi c i s ± syst em of not at i on wher eby t he mor e p os-
i t i ve of t wo l evel s i s t he TRUE ( or 1) st at e ; t he mor e n ega-
t i ve l evel i s t he FALSE ( or 0) st at e . I n t hi s l ogi c descr i pt i on
t he TRUE st at e i s r ef er r ed t o as HI , and t he FALSE st at e i s
r ef er r ed t o as LO. The speci f i c vol t ages whi ch const i t ut e ±
HI or ± LOst at e var y b et ween speci f i c devi ces . For speci f i c
devi ce char act er i st i cs, r ef er t o t he manuf act ur er ' s dat a
book .

The schemat i c di agr am number associ at ed wi t h each de-
scr i pt i on i s i dent i f i ed i n t he t ext and i s shown on t he bl ock

	

The f unct i oni ng of i ndi vi dual l i near ci r cui t devi ces i n t hi s
di agr ams . For best under st andi ng of t he ci r cui t bei ng d e-

	

sect i on use wavef or ms or ot her t echni ques such as vol t age
scr i bed, r ef er t o t he appr opr i at e schemat i c d i agr amand t he

	

measur ement and si mpl i f i ed di agr ams t o i l l ust r at e t hei r
t wo bl ock di agr ams .

	

oper at i on .
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NOTE

	

t i ons t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ t r ace wi t h r espect t o t he ‘ t r ace when Al t Hor i -
zont al Mode i s sel ect ed .

When r eadi ng thi s gener a/ ci r cui t descr i pt i on of t he
2235 Osci l l oscope, r ef e r t o t he basi c bl ock di agram
(F̄gur e 9- 4) and t o t he det ai l ed bl ock d̄agram( F̄gur e

The ‘ Tr i gger ci r cui t r y uses ei t her an I nt er nal Tr i gger si g-
9- 5) l ocat ed i n t he " Di agr ams" sect i on of thi s manual .

	

· ±™, an Ext er nal Tr i gger si gnal , or ± L i ne Tr i gger si gnal ob-
/ · Fi gur es 9- 4 and 9- 5, the number ed di amond symbol

	

t ai ned f r om t he ac p ower l i ne t o devel o p t he gat e si gnal f or
i n each maj or bl ock r ef er s t o t he appr opr i at e schema t -

	

t he ‘ Sweep Gener at or . The ’ Tr i gger ci r cui t r y uses onl y
i s di agr amn umber .

	

t he I nt er nal Tr i gger si gnal t o gat e t he ’ Sweep Gener at or . ‘

¡ - ¡ Aut o Tr i gger ci r cui t ensur es t hat t he r ange of t he

‘ TRI GGER LEVEL cont r ol t r acks t he peak- t o- peak ampl i

Si gnal s t o be di spl ayed on t he cr t ar e appl i ed t o ei t her

	

t ude of t he t r i gger si gnal when ei t her t he ¡ - ¡ Aut o or TV

t he CH 1 OR § i nput connect or or t he CH 2 OR ¥ i nput

	

Fi el d t r i gger mo de i s sel ect ed . Thi s al l ows t r i gger i ng on

connect or . These si gnal s may be di r ect l y ( DC) coupl ed t o

	

most si gnal s wi t hout needi ng t o adj ust t he ‘ TRI GGER

t he At t enuat or ci r cui t or ac ( AC) coupl ed t hr ough an i n put -

	

LEVEL cont r ol . I n Nor mmode, t he ‘ TRI GGER LEVEL con-

coupl i ng capaci t or . The i n put si gnal s may al so b e d i scon-

	

t r ol must be adj ust ed f or t he cor r ect t r i gger si gnal l evel b e-

nect ed f r om t he osci l l oscope ci r cui t r y and t he i n put

	

f or e ± sweep can b e gener at ed . When t he TRI G VI EW

at t enuat or gr ounded by set t i ng t he coupl i ng swi t ch t o t he

	

swi t ch i s act i vat ed, t he si gnal ap pear i ng at t he i nput of t he

GND posi t i on .

	

‘ Tr i gger ci r cui t i s appl i ed t o t he Del ay Li ne Dr i ver and d i s-

p l ayed on t he cr t .

The out put si gnal f r om t he At t enuat or ci r cui t i s appl i ed t o
t he Ver t i cal Pr eampl i f i er f or f ur t her ampl i f i cat i on . Addi t i onal -

	

‘ TV Fi el d sync ci r cui t p r ovi des st abl e t r i gger i ng on t el e-
™³ , t he Channel 2 At t enuat or can i nver t t he Channel 2 d i s-

	

vi si on ver t i cal - sync pul ses . Tr i gger i ng at t he t el evi si on l i ne

pl ay on t he cr t . Tr i gger Pi ckof f Ampl i f i er s i n each channel

	

r at e i s accompl i shed when ei t her ¡ - ¡ Aut o or Nor m mode i s

su pp l y an i nt er nal t r i gger si gnal f r om ei t her or bot h channel s

	

sel ect ed .
t o t he I nt er nal Tr i gger Ampl i f i er .

The ‘ Sweep Logi c ci r cui t cont r ol s sweep gener at i on
I nput si gnal s ar e sel ect ed f or d i spl ay by t he Channel

	

and –- Axi s unbl anki ng f or t he ‘ Sweep d i spl ay . When t he

Swi t chi ng ci r cui t under cont r ol of t he f r ont - panel VERTI CAL

	

‘ TRI GGER Mode swi t ches ar e set t o ei t her ¡ - ¡ AUTO or

MODE swi t ches . The out put si gnal f r om t he Channel

	

TV FI ELD and no t r i gger si gnal i s p r esent , t he Aut o Basel i ne
Swi t chi ng ci r cui t i s appl i ed t o ± Di ode Gat e ci r cui t t o enabl e

	

ci r cui t causes t he Sweep Logi c ci r cui t t o pr oduce ± sweep

ei t her t he ver t i cal or t r i gger vi ew si gnal t o d r i ve t he Del ay

	

f or r ef er ence p ur poses . I n t he NORM set t i ng, t he Aut o

L i ne Dr i ver st age . Thi s st age conver t s ± cur r ent i nput t o ±

	

Basel i ne ci r cui t i s d i sabl ed and sweeps ar e i nhi bi t ed unt i l ±

vol t age out put and pr ovi des an i mpedance mat ch f or t he

	

t r i gger event occur s . Thi s i s usef ul f or t r i gger i ng on l ow-

Del ay L i ne . The Del ay L i ne p r oduces app r oxi mat el y 90 ns of

	

r epet i t i on- r at e si gnal s . The SGL SWP set t i ng enabl es onl y

del ay i n t he ver t i cal si gnal . Thi s al l ows t he Hor i zont al ci r cui t -

	

one swee p t o be gener at ed af t er bei ng r eset . Fol l owi ng t he

r y t i me t o st ar t t he sweep so t hat t he oper at or can see t he

	

si ngl e sweep, t he ‘ Tr i gger ci r cui t i s d i sabl ed unt i l t he SGL

si gnal t hat t r i gger ed t he sweep.

	

SWP but t on i s pr essed agai n .

Fi nal ampl i f i cat i on of t he ver t i cal si gnal i s per f or med by

	

The ‘ Sweep L ogi c ci r cui t cont r ol s t he oper at i on of t he

t he Ver t i cal Out put Ampl i f i er . Thi s Ampl i f i er su ppl i es t he si g-

	

‘ Mi l l er Sweep Gener at or ci r cui t . The Swee p ci r cui t pr o-
· ±™ l evel s necessar y f or ver t i cal def l ect i on of t he el ect r on

	

duces ± l i near sweep out put wi t h ± r amp t i me t hat i s con-
beami n t he cr t . The upper f r equency r esponse of t he Ampl i -

	

t r ol l ed by t he ‘ SEC/ DI V swi t ch . The sweep si gnal i s
f i er can be r educed by enabl i ng t he Bandwi dt h Li mi t ci r cui t -

	

app l i ed t o t he Hor i zont al Pr eampl i f i er f or i ni t i al ampl i f i cat i on

r y . For l ocat i ng t he posi t i on of of f - scr een di s pl ays, t he

	

and t hen t o t he Hor i zont al Out put Ampl i f i er t o dr i ve t he cr t

dynami c r ange of t he Ampl i f i er can be l i mi t ed wi t h t he Beam

	

h or i zont al def l ect i on pl at es .

Fi nd ci r cui t r y . Thi s ci r cui t r y al so i nt ensi f i es t he t r ace and
l i mi t s h or i zont al def l ect i on .

The Hor i zont al Pr eampl i f i er gai n i s i ncr eased by ± f act or

of 10 when t he

	

X10 Magni f i er i s used . Hor i zont al posi t i oni ng

The ‘ / ’ Sweep Separ at i on ci r cui t r y suppl i es ± dc- of f set

	

of t he di spl ay i s accompl i shed i n t he Hor i zont al Pr eampl i f i er

cur r ent t o t he Ver t i cal Out put Ampl i f i er whi ch ver t i cal l y posi -

	

ci r cui t .

GENERAL DESCRI PTI ON



I n t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ - ¥ mode of oper at i on, t he Channel 1 si gnal f r om

	

si gnal f r om t he Chop Osci l l at or ci r cui t bl anks t he cr t d i spl ay

t he I nt er nal Tr i gger ci r cui t r y passes t hr ough t he §-¥ Ampl i f i -

	

whi l e swi t chi ng bet ween t he ver t i cal channel s .

er t o t he Hor i zont al Pr eampl i f i er . I n t hi s oper at i ng mode, t he

Channel 1 I nt er nal Tr i gger si gnal su ppl i es t he h or i zont al de-

f l ect i on t o t he cr t , and t he Mi l l er Sweep ci r cui t i s di sabl ed t o

	

The Dc Rest or er ci r cui t appl i es t he out put vol t age of t he

i nhi bi t sweep gener at i on .

	

–- Axi s Ampl i f i er bet ween t he cat hode and gr i d of t he cr t .

Hi gh do pot ent i al s on t hese el ement s p r ohi bi t di r ect coupl i ng

t o t he cr t .

The Al t er nat e ’ Sweep ci r cui t r y cont r ol s t he Al t and

’ Hor i zont al mode di spl ays and i ncl udes t he ’ Mi l l er Sweep

Gener at or and ’ Sweep Logi c ci r cui t r y . I n addi t i on t o p r o-

	

The Power Suppl y pr ovi des t he necessar y oper at i ng

vi di ng t he ’ Sweep sawt oot h wavef or m, si gnal s ar e gener -

	

vol t ages f or t he i nst r ument . Oper at i ng p ot ent i al s ar e ob-

at ed whi ch cont r ol t he d i spl ay swi t chi ng bet ween t he ‘ and

	

t ai ned f r om ± ci r cui t composed of t he Pr er egul at or , I nver t er

’ di spl ays .

	

and

	

Tr ansf or mer ,

	

and

	

Rect i f i er s

	

and

	

F i l t er s .

	

The

Pr er egul at or pr oduces appr oxi mat el y +43 V do f r om t he ac

p ower l i ne whi ch i s used t o dr i ve t he 20 kHz I nver t er st age .

The i nt ensi t y l evel s of bot h t he ‘ and ’ Sweeps ar e set

	

The t r ansf or mer secondar y wi ndi ngs pr ovi de var i ous ac l ev-

by t he f r ont - panel ‘ and ’ I NTENSI TY cont r ol s . These con-

	

el s t hat ar e r ect i f i ed and f i l t er ed t o pr oduce t he oper at i ng

t r ol s, al ong wi t h si gnal s f r om t he ‘ and ’ Sweep Logi c

	

vol t ages . ‘ h i gh- vol t age mul t i pl i er ci r cui t pr oduces t he ac-

ci r cui t s, det er mi ne t he dr i ve l evel t o t he –- Axi s Ampl i f i er .

	

cel er at i ng, f ocus, and cat hode pot ent i al s r equi r ed by t he cr t .

The –- Axi s dr i ve f r om bot h t he ‘ Sweep L ogi c ci r cui t and

	

‘ f r ont - panel PROBE ADJUST out put i s p r ovi ded f or use

t he Al t er nat e ’ Sweep ci r cui t i s appl i ed t o t he –- Axi s Ampl i -

	

i n

	

adj ust i ng

	

pr obe compensat i on .

	

The vol t age

	

at t he

f i er . The out put si gnal f r om t he –- Axi s Ampl i f i er ci r cui t set s

	

PROBE ADJUST connect or i s ± negat i ve- goi ng squar e

t he cr t i nt ensi t y . When usi ng Chop Ver t i cal mode, ± b l anki ng

	

wave t hat h as ± peak- t o- peak ampl i t ude of appr oxi mat el y

0 . 5 V and ± r epet i t i on r at e of appr oxi mat el y 1 kHz .

DETAI LED CI RCUI T DESCRI PTI ON

VERTI CAL ATTENUATORS

	

I np ut Coupl i ng
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The si gnal appl i ed t o t he CH 1 OR § i nput connect or can
The Channel 1 and Channel 2 At t enuat or ci r cui t s, shown

	

be ac coupl ed, do coupl ed, or di sconnect ed f r om t he i nput of
on Di agr am 1, ar e i dent i cal wi t h t he except i on of t he addi -

	

t he Hi gh- I mpedance I nput At t enuat or ci r cui t . Si gnal s appl i ed
t i onal I nver t ci r cui t r y i n t he Channel 2 Par aphase Ampl i f i er .

	

t o t he CH 1 OR § i n put connect or ar e r out ed t hr ough r esi s-
Ther ef or e, onl y t he Channel 1 At t enuat or wi l l b e descr i bed

	

f or R9100 t o I nput Coupl i ng swi t ch S1 . When S1 i s set f or
and t he I nver t ci r cui t r y of Channel 2 wi l l be d i scussed

	

do coupl i ng, t he Channel 1 si gnal i s appl i ed di r ect l y t o t he
se par at el y .

	

i nput of t he Hi gh- I mpedance At t enuat or st age . When ac

coupl ed, t he i nput si gnal passes t hr ough dc- bl ocki ng capac-

i t or C2 . The b l ocki ng capaci t or pr event s t he do component

The At t enuat or ci r cui t ( see F i gur e 3- 1) p r ovi des cont r ol of

	

of t he i nput si gnal f r om bei ng app l i ed t o t he At t enuat or ci r -

i nput coupl i ng, ver t i cal def l ect i on f act or , and var i abl e vol t s-

	

cui t . When swi t ched i nt o t he si gnal p at h, at t enuat or s ‘ ¤ 1

per - di vi si on gai n . I nput si gnal s f or cr t ver t i cal def l ect i on may

	

an d ‘ ¤ 2 at t enuat e t he i nput si gnal by f act or s of 100 and 10

be connect ed t o t he CH 1 OR § and t he CH 2 OR ¥ i nput

	

r es pect i vel y . When S1 i s set t o GND, t he di r ect si gnal p at h

connect or s . I n t he § -¥ mode of oper at i on, t he si gnal appl i ed

	

i s opened and t he i nput of t he Buf f er Ampl i f i er i s connect ed

t o t he CH 1 OR § connect or pr ovi des h or i zont al ( X- Axi s)

	

t o gr ound . Thi s pr ovi des ± gr ound r ef er ence wi t hout t he

def l ect i on f or t he di spl ay, and t he si gnal appl i ed t o t he CH 2

	

need t o di sconnect t he appl i ed si gnal f r om t he i nput connec-

OR ¥ connect or pr ovi des t he ver t i cal ( Y- Axi s) def l ect i on f or

	

t or . The coupl i ng capaci t or pr echar ges t hr ough R4 t o pr e-

t he di s pl ay .

	

vent l ar ge t r ace shi f t s when swi t chi ng f r omGND t o AC.
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Buf f er Ampl i f i e r an d Gai n Swi t c h i ng Net wor k

	

Par aphase Ampl i f i e r

The Buf f er Amp l i f i er pr esent szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± h i g h- i mpedance, l ow- ca-

	

The Par aphase Ampl i f i er co nver t s t he si ngl e- e nded si g-
paci t a nce l oad t o t he si gnal f r om t he Hi g h- I mpedance At t en-

	

nal f r om t he Gai n Swi t chi ng Net wor k i nt o ± di f f er e nt i al si g-
uat or and ± l ow out put i mpedance t o t he Gai n Swi t c hi ng

	

· ±™ f or app l i cat i on t o t he Ver t i cal Pr eampl i f i er . I ncl uded i n
Net wor k . ‘ dual - pat h ampl i f i er i s used t o combi ne h i g h- dc

	

t he ci r cui t r y i s swi t chi ng t hat pr ovi des ext r a gai n f or t he
st abi l i t y wi t h hi g h- s p eed p er f or mance .

	

2 mV p osi t i on of t he VOLTS/ DI V swi t c h , adj ust ment s f o r
ampl i f i er do b al ance, and ci r cui t r y f o r t he Var i a b l e Vol t s/ Di v
f unct i on . Addi t i o n al l y, t he Channel 2 Par aphase Ampl i f i e r

I n t he sl ow pat h , t he i nput si gnal i s appl i ed t o b ot h t he

	

co nt ai ns ci r c u i t r y t o i nver t t he Chan nel 2 di spl ay .
gat e of sour ce- f ol l owe r Q13 and t he i nver t i ng i n put of U10
t hr o ugh t he di vi de- by- t wo net wor k composed of R3 and R5.
Tr ansi st or Q13 and emi t t e r - f ol l owe r Q18 i sol at e t he i nput

	

The si gnal f r om t he Gai n Swi t c hi ng Net wor k i s ap pl i ed t o
si gnal f r om t he l oad i ng of t he Gai n Swi t chi ng Net wor k . The

	

t he base of one t r ansi st or i n U30 . The ot her i n put t r ansi st or
di vi der net wor k at t he out put of t he Ampl i f i er ( 1146, 1347, and

	

i s b i ased b y t he di vi der net wor k composed of R30, R31, and
R48) i s co nnect ed t o t he ot her i nput of U10 . Ampl i f i er U10

	

R33 t o ± l evel t hat wi l l p r oduce ± nul l b et ween t he out put s of
comp ar es t he t wo di vi der vol t ages and changes t he conduc-

	

U30 ( no t r ace s hi f t on t he cr t scr een) when t he VOLTS/ DI V
t i on l evel of cur r ent - sour ce t r ansi st or 015 t o cor rect f or any

	

cont r ol i s swi t ched bet ween 5 mVand 2 mV. Emi t t er cur rent
er r or at t he sour ce of 013. Ca paci t or C10 l i mi t s t he band-

	

f or t he t wo i n pu t t r ansi st or s i s su pp l i ed by R21, R22, R23,
wi dt h of U10 so t hat t he sl ow pat h r es ponds onl y t o f r e-

	

and R25, wi t h R29 ser vi ng as t he gai n- set t i ng r esi st or be-
quenci es b el ow 100 kHz .

	

t ween t he t wo emi t t er s . I n t he 2 mV posi t i on, ampl i f i e r gai n
i s i ncr eased b y cl osi ng cont act 15 of S10 t o shunt R29 wi t h
R26 .

I n t he f ast pat h , i nput si gnal s ar e coupl ed t hr oug h R6,
C6, 013, and Q18 t o t he ci r cui t out put . By ad j ust i ng R47,
t he gai n i n bot h pat hs i s mat c hed . I n put of f set vol t age com-

	

The col l ect o r cur r ent t hr oug h t he t wo i n p ut t r ansi st or s
pensat i on f or U10 i s pr ovi ded by R10 t o el i mi nat e t r ace

	

ser ves as emi t t er cur r ent f or t he t wo d i f f e r ent i al out put t r an-
s hi f t s when swi t ch i ng bet wee n Vol t s/ Di v set t i ngs .

	

si st o r pai r s . Base- bi as vol t ages f o r t he t wo pai r s ar e der i ved
f r om t he d i vi der net wor k composed of R39, R41, R42, and
R43 . Monol i t h i c I C U30 has mat ched t r ansi st or c har act er i s

The Gai n Swi t c hi ng Net wor k di vi des d own t he Buf f er

	

t i cs, so t he r at i o of cur r ent s i n t he t wo di odes co nnect ed t o
Amp l i f i er out p ut si gnal f or app l i cat i o n t o t he Par aphase Am-

	

pi n 11 d et er mi nes t he cur r ent r at i os i n t he out put t r ansi st o r
p l i f i er and has an out put i mpedance of 75 © f or al l Vol t s/ Di v

	

pai r s . As VOLTS/ DI VVar i abl e pot ent i omet er R43 i s r ot at ed
swi t c h set t i ngs . The par t i cul ar Vol t s/ Di v swi t c h set t i ng wi l l

	

f r om t he cal i br at ed t o uncal i br at ed posi t i o n , t he co nduct i o n
det er mi ne whi c h co nt act s of S10 ar e cl osed and t her ef or e

	

l evel of t he t r ansi st or s connect ed t o R35 wi l l i ncr ease . Si nce
whet her t he Par ap hase Ampl i f i er wi l l r ecei ve ± - 1, - 2,

	

t he t r ansi st or pai r out put s ar e cr oss- wi r ed, t h i s i ncr eased
4, or - 10 si gnal .

	

co nduct i on wi l l subt r act f r om t he si gnal pr oduced by t he

FROM
VERT I CAL I NPUT

COUPL I NG

—™G—- –
ATTENUATOR

=1 , = 10,
=1 ¸ 0

- - a-

BUFFER AMPL
SLOW PATH
U10 > Q15

BUFFER AMPL
FAST PATH

Á13, Q18

FREQUENCY
GAI N BALANCE

R47

Fi gur e 3- 1 . B l oc k d i agr amof t he Ver t i cal At t e nu at o r s .

GA I N
SWI TCHI NG Ä0

NETWORK VERTI CAL

=1 , = – ,

	

PREAMP
=4, +10

42¸ 6- 1 ¸



t r ansi st or s connect ed t o R38 and t he over al l gai n of t he

	

Channel 1 and Channel 2 out put si gnal s ar e t hen conduct ed

Ampl i f i er wi l l d ecr ease . Pot ent i omet er R25 adj ust s t he bal -

	

t o gr ound . Zener di ode VR200 t ur ns on and CR200 and

ance of t he Ampl i f i er so t her e i s mi ni mal do t r ace s hi f t as t he

	

CR201 become r ever se bi ased . Tr i gger Vi ew t r ansi st o r s

VOLTS/ DI V Var i abl e cont r ol i s r ot at ed .

	

Q440 and Q441 ar e t hen co upl ed t o t he Del ay Li ne Dr i ver

t hr oug h f or war d- bi ased d i odes CR202 and CR203 . The cr t

t r ace wi l l t hen bezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± di s pl ay of t he ‘ Tr i gger si gnal .

I ncor por at ed i n t he Channel 2 Par aph ase Ampl i f i er i s ci r -

cui t r y t o i nver t t he pol ar i t y of t he Chan nel 2 si gnal . Wh en

I NVERT swi t c h S90 i s out , t he t r ansi st or p ai r s i n U80 ar e

bi ased as t hey ar e i n U30 and t her e i s no t r ace i nver si o n .

For t he I N posi t i on of S90, connect i ons t o t he bases of t he

out put t r ansi st or pai r s ar e r ever sed t o p r oduce an i nver t ed

Chan nel 2 t r ace . Pot ent i omet er R75 i s adj u st ed so t hat

t her e i s mi ni mal do t r ace s hi f t as t he I NVERT b ut t on i s

c hange d bet ween t he I N an d OUT posi t i ons .
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CHANNEL SWI TCH AND VERTI CAL
OUTPUT

The Channel Swi t ch ci r cui t r y, s hown on Di agr am 2, ut i -

l i zes t he f r ont - pa nel VERTI CAL MODE swi t c hes t o sel ect

t he cr t di s pl ay f or mat . See F i gur e 3- 2 f or ± bl ock di agr amof

t he ci r cui t .

VERTI CAL PREAMPLI FI ERS

	

When any di s pl ay mode ot her t han § - ¥ i s sel ect ed, t he

§¥ l i ne connect ed t o S550 i s at gr oun d pot ent i al . VERTI

The Ver t i cal Pr eampl i f i er , s hown on Di agr am 2, u t i l i zes

	

CAL MODE swi t ches S545 and S550 cont r ol t he co nnec-

di f f er ent i al si gnal c ur r ent f r om t he Par ap hase Ampl i f i er t o

	

t i on bet ween t he §¥ l i ne and t he Sand Ri nput s of U540A

pr oduce di f f er ent i al out put cur r en t t o dr i ve t he Del ay L i ne

	

t o obt ai n t he var i ous d i s p l ay f or mat s descr i bed bel ow.

Dr i ver . I nt er nal t r i gger si gnal s f or t he Tr i gger ci r c u i t r y ar e
pi c k ed- of f an d chan nel sel ect i on f or cr t di s pl ay i s cont r ol l ed
by t he Chann el Swi t ch ci r cui t r y .

	

CHANNEL 1 DI SPLAY ONLY. The CH 1 posi t i o n of S550

gr ounds t he S i nput of U540A whi l e t he Ri nput i s h el d HI b y

R539 . Thi s wi l l pr oduce ± HI and ± LO on t he Q an d Q

Common- base t r ansi st or s Q102 and Q103 co nver t di f f er -

	

out p ut s r es pect i vel y, and t he Channel 1 Pr eampl i f i er si gnal

ent i al cur r ent f r om t he Par aph ase Ampl i f i er int o l evel - s h i f t e d	 wi l l dr i ve t he Del ay Li ne Dr i ve r as descr i bed i n t he " Ver t i cal

vol t ages t hat dr i ve t he b ases of t he i nput t r ansi st o r s of

	

Pr eampl i f i er " sect i on . The Chan nel 2 Pr eampl i f i er wi l l be

U130 and t he I nt er nal Tr i gger ci r cu i t r y . Emi t t er cur r ent f or

	

di sabl ed .

t he i n pu t t r ansi st or s i s suppl i ed by Q114 and Q115, and t he

base b i as i s adj ust e d by R111 . The col l ect or cur r ent of each

i n put t r ansi st or of U130 ser ves as emi t t er cur r ent f or t wo

	

CHANNEL 2 DI SPLAY ONLY. The CH 2 posi t i on of S550

d i f f er ent i al out put t r ansi st or p ai r s . One of t he col l ect or s of

	

h ol ds t he R i nput of U540A LO t hr ough CR538 and t he

each out put pai r i s gr ounded and t he ot her pr ovi des out put

	

S i n put i s h el d HI by R538. The out put s wi l l t hen be QLO

dr i ve t o t he Del ay Li ne Dr i ver . The b ase vol t ages of t he

	

an d ?i HI t o enabl e t he Channel 2 Pr eampl i f i er si gnal t o dr i ve

t r ansi st or s wi t h gr ounded col l ect o r s ar e h el d at gr ound Á¿-

	

t he Del ay Li ne Dr i ver whi l e t he Channel 1 Pr eampl i f i er i s

t ent i al b y R136 . The b ase vol t ages of t he ot her t r ansi st or s

	

di sa bl ed .

ar e cont r ol l ed by t he Channel Swi t c h and Tr i gger Vi ew

ci r cui t r y .
To di s pl ay t he ADD, ALT, or CHOP f or mat s, S550 must

be i n t he BOTH posi t i on t o gr ound t he ‘ , C, and F pi ns of

Wh en Channel 1 i s sel ect ed t o d r i ve t he Del ay Li ne Dr i v-

	

S545 .

er , t he Qout put of U540A i s HI . The t r ansi st or s wi t h t he

ungr ounded col l ect or s wi l l t hen be f or war d- bi ased and t he

Channel 1 si gnal wi l l b e conduct e d t hr ough t o t he Del ay Li ne

	

ADDDI SPLAY. I n t he ADD posi t i on of S545, b ot h t he S

Dr i ver . I f Channel 1 i s not sel ect ed, t hen t he Q out put of

	

and Ri nput s of U540A ar e hel d LOby CR534 and CR537 .

U540A i s LO. The t r ansi st or s wi t h t he un gr ounded col l ec-

	

The Qand Qout put s ar e t hen bot h HI and si gnal c ur r ent s

t o r s ar e t hen r ever se- bi ased and t he out put si gnal s wi l l be

	

f r om t he Channel 1 an d Channel 2 Pr eampl i f i er s ad d t oget h

conduct ed t o gr ound by t he ot her t r ansi st or p ai r . The gai n of

	

er t o dr i ve t he Del ay L i ne Dr i ver .

t he Pr eampl i f i er i s set by adj ust i ng R145 t o d et er mi ne h ow

much si gnal cur r ent wi l l b e shunt ed bet ween t he t wo di f f e r -

ent i al out put s .

	

CHOP DI SPLAY. I n t he CHOP posi t i on, t he Chop Ena bl e

l i ne i s h el d LOk eeping t he Qout put of U540B Hl . Thi s en-

abl es mul t i vi br at or U537D t o r un at ± f r equ ency t hat i s de

When TRI G VI EW push but t on S200 i s pr essed i n,

	

t er mi ned by R544, R545, and C545 . The out pu t of U537C,

- 8 . 6 V i s appl i ed t o R138 and R188 t o t ur n of f t he t r ansi s-

	

t he i nver t ed out put of t he mul t i vi br at or , i s used t o d r i ve

t or s i n U130 and U180 wi t h u ngr ounded col l ect or s . Bot h t he

	

U537A and U537B.



Th eor y of Op e r at i on- 2235 Ser vi ce
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FROM CHANNEL 1
ATTENUATOR

CHANNEL 1
AMPL / SWzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ TCH

U13 ¸

DI ODE
SWI TCH I NG

CR200 , CR20 1 ,
CR2¸ 2, CR2¸ 3

LOGI C
S55 ¸ , U54 ˜ ‘
U5408, U537A
U537C, U537D

FROM CHANNEL 2

	

CHANNEL 2

ATTENUATOR

	

AhPUSWI TCH

U 180

Fi gur e 3- 2. Bl oc k di ag r amof t h e Ch ann el Swi t c h i ng ci r c u i t r y .

±206- 12

Co u p l i ng capaci t or C547 an d r esi st or s R547 and R548

	

Del ay L i ne Dr i ve r
f or m ± d i f f er ent i at i ng ci r cui t t hat p r o duces p osi t i ve- and neg-
at i ve- goi ng shor t - dur at i on pul ses . These pul ses ar e i nver t ed

	

The Del ay L i ne Dr i ver conver t s t he si gnal cur r ent f r om
U537B t o ge ner at e t he Chop Bl ank si gnal ut i l i zed b y t he

	

t he Ver t i cal Pr eampl i f i er s or t he Tr i gger Vi ew ci r cui t r y i nt ob y

	

±
byAxi s Ampl i f i er .

	

si gnal vol t age f or i nput t o t he Del ay L i ne . Tr ansi st o r s 0202,
0203, Q206, and Q207 f or m ± di f f er ent i al shunt - f eedback
ampl i f i er wi t h t he gai n cont r ol l ed b y R216 and R217. Ampl i

The Al t Sync si gnal appl i ed t o one i n put of U537A i s HI

	

f i er compensat i on i s p r ovi ded by C210 and R210 and out pu t
except dur i ng Hol dof f . Thi s al l ows t he out pu t of U537C t o

	

common- mode d o st abi l i zat i on by U225. Shoul d t he vol t age
be i nver t ed by U537A whi ch dr i ves t he cl ock i nput of

	

at t he j unct i o n of R222 and R223 devi at e f r om zer o, U225
U540A. Si nce t he Qout pu t of U540A i s co nnect ed back t o

	

wi l l si nk or sour ce b ase cur r ent t o Q202 and Q203 t hr ough
t he D i nput and bot h t he Sand Ri n put s ar e —™, t he out put s

	

R202 and R203. Thi s wi l l r et ur n t he out put s of t he Del ay
of U540A wi l l t oggl e wi t h eac h cl oc k i nput . The Del ay Li ne

	

Li ne Dr i ver t o an aver age do val ue of zer o vol t s . Del ay L i ne
Dr i ver wi l l t hen be dr i ven al t er nat el y by t he Channel 1 and

	

DL210 p r ovi des ± ver t i cal si gnal del ay of about 90 n s so
Channel

	

2

	

Pr eampl i f i er s

	

at

	

±

	

r at e

	

det er mi ned

	

by

	

t hat t he Sweep Gener at or has suf f i ci e n t t i me t o pr oduce ±
mul t i vi br at or U537D.

	

sweep bef or e t he ver t i cal si gnal t hat t r i gger ed t he sweep
r eac hes t he cr t def l ect i on pl at es . Thi s per mi t s vi ewi ng t he
l eadi ng edge of t he i nt er nal si gnal t hat or i gi nat ed t he t r i gger

ALTERNATE DI SPLAY. I n t he ALT p osi t i on , t he Chop

	

pul se .

Enabl e l i ne i s hel d HI and mul t i vi br at or U537D i s di sabl ed .
The out put of U537C wi l l be LOand t he Chop Bl a nk si gnal

	

Ver t i cal Out put Ampl i f i erf r om U537B wi l l al so be LO. I n put si gnal s t o U537A wi l l b e
t he LOf r omU537Cand t he Al t Sync si gnal f r om t he Hol dof f

	

The Ver t i cal Out put Ampl i f i er pr ovi des f i nal ampl i f i cat i o n
ci r cui t r y i n t he ‘ Sweep Gener at or . The out put of U537A

	

of t he i nput si gnal s f or app l i cat i on t o t he ver t i cal def l ect i on
wi l l t hen be t he i nver t ed Al t Sync si gnal whi ch cl oc k s

	

p l at es of t he cr t . Si gnal s f r om t he Del ay L i ne ar e appl i ed t o ±
U540A. Thi s causes t he out put s of U540A t o t oggl e at t he

	

di f f er ent i al ampl i f i er composed of Q230 an d Q231 wi t h l ow-
end of eac h swee p so t hat t he Channel 1 and Channel 2

	

and h i g h- f r equency compensat i on p r ovi ded by t he RC net -
Pr eampl i f i er si gnal s wi l l al t er nat el y dr i ve t he Del ay L i ne

	

wor k s connect ed bet wee n t he emi t t er s . Ther mal compensa-
Dr i ver .

	

t i on i s p r ovi ded by RT236, and over al l gai n i s set b y R233 .
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The out put st age of t he Ampl i f i er ut i l i zes t wo t ot em- pol e

	

l i ne . ThezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ &’ ™• ¤ swi t ch sel ect s ei t her Channel 1 or Chan-
t r ansi st or p ai r s, 0254- Q256 and 0255- Q257, t hat conver t

	

nel 2 as t he t r i gger sour ce, and t he ‘ SOURCE swi t ch se
t he col l ect or cur r ent s of Q230 and Q231 t o p r opor t i onal out -

	

l ect s bet ween i nt er nal , l i ne, or ext er nal t r i gger sour ces .
put vol t ages . Resi st or s R256, R258, R257, and R259 ser ve
as f eedback el ement s and al so as di vi der net wor ks so t hat
each t r ansi st or i n ± p ai r dr ops h al f t he f i nal out put vol t age .

	

I nt er nal Tr i gger
The Ampl i f i er out put si gnal s ar e app l i ed t o t he ver t i cal de-
f l ect i on pl at es of t he cr t t o p r oduce def l ect i on of t he cr t

	

Si gnal s f r om t he Ver t i cal Pr eampl i f i er s dr i ve t he I nt er nal

beam.

	

Tr i gger Ampl i f i er wi t h c hannel sel ect i on det er mi ned by t he
VERTI CAL and HORI ZONTAL MODE swi t ches .

BWLI MI T swi t ch S226, C228 and C229, and ± di ode
b r i dge consi st i ng of CR226, CR227, CR228, and CR229,

	

Tr i gger pi ckof f f r om t he Pr eampl i f i er s i s accompl i shed by

ar e ut i l i zed t o r educe t he bandwi dt h of t he Ampl i f i er i f de-

	

Q302 an d Q303 f or Channel 1, and 0327 and Q328 f or

si r ed . Wi t h t he bandwi dt h l i mi t of f , R226 i s gr ounded and

	

Channel 2 . The ci r cui t r y associ at ed wi t h Channel 2 i s t he

t he nonconduct i ng di ode br i dge i sol at es C228 and C229 .

	

same as t hat f or Channel 1 except t hat i t does not h ave ±

Wi t h bandwi dt h l i mi t on, R226 i s connect ed t o t he +8 . 6 V

	

t r i gger of f set adj ust ment .

suppl y and t he d i ode br i dge conduct s . The t wo capaci t or s
ar e no l onger i sol at ed and wi l l at t enuat e h i gh- f r equency
si gnal s .

	

Si gnal s f r om t he Channel 1 Pr eampl i f i er ar e appl i ed t o
0302 and Q303 . These emi t t er - f ol l ower t r ansi st or s each
dr i ve one i nput t r ansi st or i n U310, and t he col l ect or s of t he

BEAM FI ND swi t ch S390 adj ust s out put - ampl i f i er bi as-

	

U310 i nput t r ansi st or s i n t ur n suppl y emi t t er cur r ent t o t wo

i ng t o l i mi t t he vol t age swi ng at t he cr t pl at es . Thi s keeps

	

cur r ent - st eer i ng t r ansi st or s . The compensat i on and bi asi ng

t he ver t i cal t r ace wi t hi n t he gr at i cul e ar ea f or l ocat i ng of f -

	

net wor k connect ed t o t he emi t t er s of t he i nput t r ansi st or s i n

scr een t r aces . Wi t h t he swi t ch i n t he nor mal out posi t i on,

	

U310 i s f i xed f or Channel 2 but not f or Channel 1 . Pot ent i -

t he - 8 . 6 V suppl y pr ovi des emi t t er cur r ent t o t he Ampl i f i er

	

omet er R309 adj ust s t he emi t t er bi as l evel s of t he t wo i nput

out put st age t hr ough R261 . When t he BEAM F I ND swi t ch i s

	

t r ansi st or s so t hat do of f set s bet ween c hannel s can be

i n, t he d i r ect - 8 . 6 V suppl y t o R261 i s r emoved and emi t t er

	

mat ched .

cur r ent i s now suppl i ed t hr ough R261 and R262 i n ser i es .
Thi s r educes t he amount of avai l abl e emi t t er cur r ent and

	

The b ase bi as vol t ages of one t r ansi st or i n each out putl i mi t s t he Ampl i f i er dynami c r ange .
di f f er ent i al ampl i f i er pai r i s f i xed by t he di vi der net wor k com-
posed of R321 and R322. The ot her base vol t age i s µ¿·

‘ / ’ Sweep Separ at i on Ci r cui t

	

t r ol l ed by t he Ch 1 Tr i g l i ne f r om t he Tr i gger Channel
Swi t ch . When t he Ch 1 Tr i g si gnal i s HI , t he t r ansi st or s i n

The ci r cui t composed of Q283, Q284, Q285, and associ -

	

each out put p ai r wi t h t he col l ect or s connect ed t oget her ar e
at ed component s p r ovi des ± means of ver t i cal l y posi t i oni ng

	

b i ased on and t he ot her t r ansi st or s ar e of f . The col l ect or
t he ’ t r ace wi t h r espect t o t he ‘ t r ace dur i ng Al t Hor i zont al

	

si gnal cur r ent s ar e equal i n magni t ude but opposi t e i n pol ar i -

Mode di spl ays . Dur i ng t he ’ Sweep i nt er val , t he Sep si gnal

	

t y and si gnal cancel l at i on occur s . I f t he Ch 1 Tr i g si gnal i s
f r om t he Al t er nat e Di spl ay Swi t chi ng ci r cui t i s LOand Q283

	

LO, t he ot her t r ansi st or s i n each pai r wi l l be bi ased on and
i s bi ased of f . Thi s al l ows ‘ / ’ SWP SEP pot ent i omet er

	

an out put si gnal wi l l be devel oped acr oss R314 and R315 t o
R280 t o af f ect t he bi as on one si de of ± di f f er ent i al cur r ent

	

dr i ve t he I nt er nal Tr i gger Ampl i f i er .

sour ce composed of Q284 and Q285 . Thi s suppl i es ± do
of f set cur r ent t o t he Ver t i cal Out put Ampl i f i er and changes
t he posi t i on of t he ’ t r ace on t he cr t scr een .

	

I nt er nal t r i gger channel s ar e chosen by t he ‘ &’ ™• ¤

swi t ch wi t h t he ‘ SOURCE swi t ch set t o I NT. The ™• ¤ posi -
t i on of S392 r ever se b i ases CR393 and CR399 t o p r event

Dur i ng t he ‘ Swee p i nt er val , t he Sep si gnal i s HI and

	

ext er nal t r i gger si gnal s or t he l i ne t r i gger si gnal f r om r each-
Q283 i s t ur ned on . The b ase vol t ages of Q284 and Q285

	

i ng t he ‘ Tr i gger Gener at or . Si gnal s f r om t he I nt er nal Tr i g-
ar e t hen t he same, and equal cur r ent i s suppl i ed t o bot h

	

ger Ampl i f i er ar e p assed t o t he ‘ Tr i gger Gener at or t hr ough
si des of t he Ver t i cal Out put Ampl i f i er so t hat no of f set of t he

	

f or war d- bi ased CR372.

‘ t r ace occur s .

CHANNEL 1. For t r i gger i ng f r omChannel 1, t he ‘ &’ ™• ¤
swi t ch i s set t o CH 1 . The §¥ l i ne connect ed t o S555 wi l l be

TRI GGER AMPL I F I ERS AND SWI TCH I NG

	

at gr ound pot ent i al and one i n put of U555B wi l l be hel d LO
by CR556. The out put of U555B wi l l t hen al so be LOand

The Tr i gger Ampl i f i er s, shown on Di agr am 3, pr ovi de si g-

	

t he Channel 1 si gnal pat h t hr ough U310 wi l l be enabl ed. The
nal s t o t he ‘ Tr i gger Gener at or ci r cui t f r om ei t her t he Ver t i -

	

Channel 2 si gnal pat h i s d i sabl ed by t he out put s of bot h
cal Pr eampl i f i er s, t he • §¤ I NPUT connect or , or t he power

	

U555C and U565B bei ng HI .

3- 7
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CHANNEL 2 . For t r i gger i ng f rom Channel 2, t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ &’ ™• ¤

	

Si gnal cur r ent i s app l i ed t o t he emi t t er s of U350D and

swi t c h i s set t o CH 2 . One i nput eac h of U555C and U555D

	

U350E. The col l ect or cur r ent of U350D i s conver t ed t o ±
wi l l be LOand f or ce bot h gat e out put s LO. The LO f r om

	

vol t age acr oss f eedback r esi st or R357 . The opp osi t e- phase

U555C wi l l enabl e t he Channel 2 si gnal pat h t hr oug h U335

	

col l ect or cur r ent of U350E ca uses ± vol t age dr op acr oss

and t he HI out put s of U555 B and U565C wi l l di sabl e t he

	

R359 whi c h adds t o t he vol t age at t he col l ect or of U350C.

Channel 1 p at h .

	

Thi s vol t age appear s at t he base of U350A whi c h bu f f er s
and l evel shi f t s t he si gnal b ack t o 0 V . The emi t t er si gnal of
U350A d r i ves t he §- Axi s Ampl i f i er , t he ’ Tr i gger Gener at or ,

VERT MODE. Wh en t he ‘ &’ ™• ¤ swi t ch i s set t o VERT

	

and t he base of U350 B. The emi t t er si gnal of U350B i n t ur n

MODE, t r i gger so ur ce sel ect i on i s det er mi ned by t he t wo

	

d r i ves t he ‘ Tr i gger Gener at or whenever CR372 i s f or war d

VERTI CAL MODE swi t c hes . For al l VERTI CAL MODE

	

b i ased .

swi t c h combi nat i ons exce pt BOTH- CHOP, t he V Mode ¤

l i ne i s HI . The i nput s and out p ut s of U555 B, U555C, and

U555D wi l l al l be HI , and t r i gger i ng sel ect i on wi l l t hen be
d et er mi ned by t he i n put s of U565B an d U565C t hat ar e co n-

t r ol l ed by U540A i n t he Chan nel Swi t ch ci r cui t .

	

‘ Ext er nal Tr i gge r Ampl i f i er

When Chan nel 1 i s sel ect ed ( VERTI CAL MODE swi t ch
set t o CH 1) , t he i nput t o U565C wi l l b e HI . The gat e out put
wi l l be LOand t he Channel 1 si gnal wi l l be sel ect ed. The LO
f r om t he ot her out p ut of U540A i s appl i ed t o U565B an d
causes t he Ch 2 Tr i g l i ne t o go HI and t he Chann el 2 Tr i gger
si gnal i s di sabl ed .

Wh en Chann el 2 i s sel ect ed ( VERTI CAL MODE swi t ch
set t o CH2) , t he out put s of U540A, U565 B, and U565C wi l l
be t he r ever se of t he st at es descr i bed f or Channel 1 sel ec-
t i on . The Channel 2 si gnal wi l l be sel ect ed and t he Channel
1 Tr i gger si gnal di sabl ed .

Wh en sel ect i ng ALT VERTI CAL MODE, t he i n put s of
U565Band U565C wi l l t oggl e wi t h eac h sweep. The out put s
of t he t wo gat es wi l l al so t oggl e and t he Tr i gger si gnal
sour ce wi l l al t er nat e wi t h t he di spl ayed c han nel .

I n t he ADD VERTI CAL MODE posi t i on, bot h i n put s t o
U565B and U565C wi l l be HI and t he gat e out put s wi l l be
LO. Bot h Channel 1 and Chann el 2 si gnal pat hs wi l l be en-
abl ed and t hei r out put cur r ent wi l l be s ummed at t he i nput s
of t he I nt er nal Tr i gger Ampl i f i er t o pr oduce t he i nt er nal t r i g-
ger si gnal .

The CHOP VERTI CAL MODE posi t i on gr ounds t he
V Mode ¤ l i ne and pl aces ± LOon an i n put of bot h U555B
and U555C. The out pu t s of t hese t wo gat es wi l l t hen be LO
and t he si gnal t o t he I nt er nal Tr i gger Ampl i f i e r wi l l be t he
same as f or t he ADD mode .

I nt er nal Tr i gger Ampl i f i e r

The I nt er nal Tr i gger Ampl i f i er co nver t s t he d i f f er ent i al

	

Tr ansf or mer ¤390 i n t he Power Su pp l y pr ovi des ± l i ne-

t r i gger si gnal s f r om t he Ver t i cal Pr eampl i f i er s i nt o ± si ngl e-

	

f r equ ency si gnal t hr oug h R397 t o Q397 . Di ode CR399 i s

ended si gnal t hat dr i ves t he §- Axi s Ampl i f i er and t he ‘ and

	

f or war d bi ased when S392 i s i n t he LI NE posi t i o n , and t he
’ Tr i gger Gener at or s .

	

emi t t er si gnal s of Q397 wi l l dr i ve t he ‘ Tr i gger Gener at or .

The ‘ Ext er nal Tr i gger Ampl i f i er buf f er s si gnal s appl i ed

t o t he • §¤ I NPUT connect or t o dr i ve t he ‘ Tr i gger Gener a-
t or . I n put si gnal coupl i ng i s d et er mi ned by ‘ • §¤ COU-
PL I NG swi t c h S380 whi ch sel ect s AC, DC, or DC - 10
co up l i ng .

Wh en S380 i s i n t he AC posi t i on, t he i np ut si gnal i s ac-
coupl ed t hr oug h C376. I n t he DC posi t i on , t he i nput si gnal i s
connect ed di r ect l y t o t he Ampl i f i e r . The DC - 10 posi t i on
at t enuat es t he i nput si gnal b y ± f act o r of 10 t hr ough t he
compensat ed di vi der composed of R377, R378, C380, and
C381 .

The si gnal i s t hen appl i ed t o t he gat e of Q382A. Thi s
sour ce- f ol l ower dr i ves emi t t er - f ol l ower t r ansi st or 0384
wh i c h l ower s t he Ampl i f i er out put i mpedance . The t wo FETs
ar e ± mat c hed p ai r , and si nce t he gat e and sour ce of 0382 ’
ar e connect ed t oget her , 0382 ’ wi l l s uppl y sour ce c ur r en t
f or Q382A suc h t hat t her e wi l l be no vol t age d r op acr oss t he
gat e- sour ce j unct i on of Q382A. Pr ot ect i on- di ode CR381
cl amps t he si gnal at t he gat e of Q382A t o about - 9 V. The
Ampl i f i er out put wi l l dr i ve t he ‘ Tr i gger Gener at or t hr oug h
f or war d- bi ased CR393 whenever t he ‘ SOURCE swi t ch i s
set t o EXT. When t he ‘ SOURCE swi t c h i s not set t o • §¤ ,
t he base- emi t t er j unct i on of 0384 wi l l be r ever se bi ased and
t he Ampl i f i er wi l l be di sabl ed .

L i ne Tr i gge r Ampl i f i er

The L i ne Tr i gger Ampl i f i er su pp l i es ± l i ne- f r eque ncy t r i g-

ger si gnal t o t he ‘ Tr i gger Gener at or when t he ‘ SOURCE
swi t c h i s i n t he L I NE posi t i on .



‘ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBATRI GGER GENERATOR

	

bi ased on an d U460A and U460D ar e b i ase d of f . For t he

negat i ve sl ope posi t i on, t he t r ansi st or s r ever se st at es t o i n-

The ‘ Tr i gger Gener at or , s hown on Di ag ram3, suppl i es

	

ver t t he compar at or out pu t pol a r i t y .

t r i gger si gnal s t o t he ‘ Sweep Gener at o r . I ncl uded i n t he
‘ Tr i gger Gener at or ci r c u i t ar e t he ¡ - ¡ Aut o Tr i gger , Aut o
Basel i ne, and TV Tr i gger i ng ci r c u i t r y .

	

‘ Sc hmi t t Tr i gger and TV Tr i gge r Ci r cui t

Thi s ci r cui t r y ge ner at es ± si gnal t hat dr i ves t he ‘ Tr i gger
Logi c as ± f u nct i o n of t he Tr i gger Level Compar at or out put
si gnal and t he ‘ TRI GGER Mode swi t ches .

The ‘ Tr i gger L evel Ci r c u i t est abl i s hes vol t ages at t he

ends of t he ‘ TRI GGER LEVEL pot ent i omet er as ± f unct i on
of t he ‘ TRI GGER p ush bu t t on sel ect i on and t r i gge r si gnal s

	

The out put si gnal s f r om t he ‘ Tr i gger Level Compar at or
sel ect ed by t he ‘ SOURCE swi t ch.

	

dr i ve Q460 and Q463 . These t r ansi st or s ar e conf i gur ed as ±
cur r ent mi r r or t hat conver t s t he d i f f er ent i al ou t put t o ± si n-
gl e- ended cur r ent t o dr i ve ampl i f i er U480C. Sl ope Bal ance

I n t he ¡ - ¡ Aut o and TV Fi el d modes, 0413 i s of f and

	

pot ent i omet er R471 Dcor r ect s f or d o of f set s bet ween posi -

CR414 and CR415 ar e r ever se bi ased . Tr i gger si gnal s se-

	

t i ve and negat i ve sl ope. Shunt - f eed back ampl i f i er U480C
l ect ed b y t he ‘ SOURCE swi t c h ar e appl i ed t o pea k det ec-

	

co nver t s ± cur r ent i nput t o ± vol t age out put t o dr i ve t he

t or s consi st i ng of Q420- Q422 and 0421- Q423. These peak	 i nput of t he Sc hmi t t Tr i gger , U480D, t hr ough R469. Posi t i ve

det ect or s t r ac k do l evel s and h ave ± hi g h vol t age t r ansf er

	

f eedbac k f or t he Schmi t t Tr i gger i s p r ovi ded by pot ent i ome-

ef f i ci ency . The posi t i ve- and negat i ve- peak si gnal l evel s

	

t er R479, and C479 r educes t r i gger j i t t er by i ncr easi ng posi -

st or ed by C414 and C415 ar e near t he peak l evel s of t he

	

t i ve f eedbac k at h i gher f r equ enci es . The set t i ng of R479

t r i gger si gnal . Ampl i f i er s U426A and U426B ar e conf i gur ed

	

det er mi nes t he ci r cui t h yst er esi s .

as vol t age f ol l ower s wi t h t r ansi st or s 0428 and Q429 i n t he

f eedback l oops . These t r ansi st or s t her mal l y compensat e f or

Q420 and 0421 and l evel sh i f t t he ampl i f i er out pu t s bac k t o

	

Wh en TV Fi el d i s not sel ect ed, t he TV Tr i g Ena bl e l i ne

t he or i gi nal do l evel s of t he i nput t r i gger si gnal s . The out put

	

connect ed t o R402 and R473 i s LO. Tr ansi st or s 0402 and

of U426A wi l l b e t he posi t i ve peak vol t age of t he i nput t r i g-

	

Q403 ar e bi ased of f an d ± LO i s p l ace d on one i np ut of

ger si gnal and t he out put of U426Bwi l l be t he negat i ve p ea k

	

U480A by R474. Thi s LO i n put wi l l cause U480A t o i nver t

vol t age . Pot ent i omet er s R434 and R435 adj ust f or do of f -

	

t he out pu t f r om U480D. Wi t h Q403 of f , ± LOwi l l be pl aced

set s i n t he t r i gger ci r cui t r y .

	

on one i nput of U480Bby R405 and U480B wi l l al so act as
an i nve r t er . The ‘ Tr i gger si gnal at t he out pu t of U480B i s
t her ef or e t he same as t he input si gnal t o U480A.

I n t he Nor m mode, +8 . 6 V i s app l i ed t o t he j unct i on of
R411 and R414. Di ode CR414 i s f or war d b i ased, t ur ni ng on
Q413 whi ch f or war d b i ases CR415. I nput t r ansi st o r s Q420

	

Wh en TV Fi el d i s sel ect ed, t he TV Tr i g Enabl e l i ne i s HI .

and Q421 ar e t hen bi ased of f and no t r i gger si gnal s wi l l

	

The out put s of U480D wi l l det er mi ne t he co nd uct i on st at es

r each t he ‘ Tr i gger Level ci r cui t . The i nput s and out put s of

	

of 0402 and Q403, an d t he i np ut of U480A connect ed t o

U426A and U426 B wi l l t hen be f i xed vol t ages and i ndepen-

	

R473 wi l l b e HI . The out put of U480A wi l l be LOand U480B

dent of t r i gger - si g nal ampl i t ude .

	

wi l l i nver t t he si gnal at i t s ot her i nput . Si gnal s at t he col l ec-

t or of Q403 ar e f i l t er ed b y C408, R405, and C405 t o r ej ect
TV vi deo i nf or mat i on and aver age t he TV hor i zont al - sync

‘ Tr i gge r Level Compar at o ¹

	

pul ses . Set t i ng t he t r i gger - l evel t hr eshol d near t he cent er of

t he hor i zont al - sync- pul se swi ng est abl i shes t he unt r i gger ed
The ‘ Tr i gger Level Compar at or compar es si gnal s se-

	

l evel . When t he TV ver t i cal - sync bl oc k occur s, t he out pu t of
l ect ed by t he ‘ TRI GGER SOURCE swi t ch t o ± vol t age set

	

t he f i l t er app l i ed t o U480B p i n 7 r i ses t o ± l evel t hat wi l l
b y t he ‘ TRI GGER LEVEL co nt r ol . Posi t i ve or negat i ve

	

cause t he Schmi t t Tr i gger ci r cui t t o swi t ch . Pr eci se TV f i el d
sl ope t r i gge r i ng i s sel ect ed by t he ‘ TRI GGER SLOPE

	

sync hr o ni zat i on i s obt ai ned as ± r esul t of t h i s f i l t er i ng act i on .
swi t c h .

	

The ‘ Tr i gger si gnal out pu t wi l l b e t he i nve r se of t he f i l t er ed

‘ Tr i gge r Level Ci r cui t

si gnal appear i ng at U480Bpi n 7.
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Tr ansi st or s U460B and U460E compar e t he wi per vol t -

age on t he ‘ TRI GGER LEVEL cont r ol t o t he i nput t r i gger
si gnal , and t he t r ansi st or wi t h t he h i g her b ase vol t age wi l l

	

‘ SWEEP GENERATOR AND LOGI C

conduct mor e of t he avai l abl e emi t t er cur r ent . The out put
col l ect or cur r ent s su ppl y emi t t er c ur r ent t o t wo t r ansi st or

	

The ‘ Swee p Ge ner at o r and Logi c ci r cui t r y, s hown on
p ai r s whi c h ser ve as c r oss- wi r ed swi t ches t hat ar e bi ased

	

Di agr am 4, p r oduces ± l i nea r vol t age r amp t hat i s ampl i f i ed

on or of f by t he ‘ TRI GGER SLOPE swi t c h . Wh en S464 i s

	

by t he Hor i zont al Ampl i f i er t o pr ovi de h or i zont al def l ect i on

set t o t he posi t i ve sl ope posi t i on, U460C and U460F ar e

	

of t he cr t beam. The Sweep Gener at or ci r cui t s al so pr oduce
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si gn al s t h at ar e used t o ge ner at e cor r ect t i mi ng of t h e cr t

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ swee p r amp i s i ni t i at ed wh en 0576 i s bi ased of f . Th i s

unb l ank i ng and i nt ensi t y l evel s used f or vi ewi ng t h e di s p l ay .

	

wi l l b i as of f Q701 an d t he t i mi n g ca paci t or s can c har ge at ±

See Fi gur e 3- 3 f or t h e b l oc k d i agr am of t h e ‘ Swee p Gen er -

	

r at e det e r mi ned by t i mi ng r esi st or s R701 and R702 and t h e

at or and L ogi c ci r cui t r y .

	

p osi t i on of ‘ S EC/ DI V swi t c h S701 . On e end of t i mi ng r esi s-

t or R701 i s co n nect ed t o t h e wi per of R721 and t he ot h er

end i s connect ed t o t h e i n pu t of t h e Mi l l e r i nt egr at or . Due t o

The Sweep Logi c ci r cui t r y cont r ol s t h e hol dof f t i me,

	

f eed b ack f r om t h e ci r c u i t ou t put t h r ough t he t i mi n g capaci -

st ar t s t he sweep upon r ecept i on of ± t r i gger si gnal , and t er -

	

t or s, t he i n t egr at or i nput vol t age r emai ns f i xed and est a b -

mi n at es t he swee p at t h e pr oper swee p l evel . When usi ng

	

l i s h es ± const ant vol t age acr oss t h e t i mi ng r esi st or s . Th i s

¡ - ¡ Aut o or TV F i el d t r i gger i ng, t h e Sweep Logi c ci r c u i t r y

	

const ant vol t age, wh i c h p r odu ces ± co n st ant cur r ent

wi l l cau se t h e Sweep Ge n er at or t o f r ee r un, pr od uci ng ±

	

t h r oug h t he t i mi n g capaci t or s, r es u l t s i n ± l i n ear l y i ncr easi n g

basel i n e t r ace i f ± t r i gger si gn al i s not r ecei ved wi j : h i n ± pr e-

	

vol t age at t h e out put of t he ‘ Mi l l er Sweep ci r cui t .

det er mi n ed t i me per i od .

‘ Mi l l e r Sweep Gene r at o r

Th e ‘ Mi l l er Swee p Gener at or pr od uces ± l i near vol t age
r amp t h at dr i ves t h e Hor i zon t al Ampl i f i er . I t pr oduces t h i s
r amp by mai nt ai ni ng ± co n st ant c u r r e n t t h r ough t i mi ng ca-
paci t or s t o obt ai n ± l i n ear l y i nc r easi ng vol t age .

Fi el d- ef f ect t r ansi st or s Q704A and 0704 ’ ar e mat ch ed

devi ces wi t h Q704 B so u r ci n g cur r ent f or 0704 ‘ . Si n ce t h e
gat e and sour ce of Q704 B ar e connect ed t oget her , t h e
sou r ce cur r ent of Q704A wi l l b e of ± magni t ude such t h at
t her e i s no vol t age dr op acr oss i t s gat e- sou r ce j unct i on .

The Sec/ Di v Var i a b l e ci r cu i t r y ut i l i zes an oper at i onal am-
pl i f i er t o mai nt ai n ± co nst an t r ef er e n ce vol t age at one en d of

Wh en t h e swee p i s not r unni ng, 0701 i s bi ased on t o

	

R721 i nd ep end ent of t h e ci r c u i t l oad . Th e vol t age ap pl i ed t o
hol d t he t i mi ng ca p aci t or s i n ± di sc har ged st at e . Th e l ow

	

t h e t i mi ng r esi st or s var i es wi t h t he r ot at i onal posi t i on of
i mpedan ce of Q701 i n t h e f eedbac k pat h h ol ds t he ‘ Mi l l er

	

R721, t h e SEC/ DI V Var i abl e cont r ol . ‘ f i xed do vol t age i s
Sweep out put near gr ound p ot ent i al . The vol t age acr oss

	

appl i ed t o t h e noni nver t i n g i n p ut of t h e oper at i o n al amp l i f i er

Q701, i n addi t i on t o t he base- emi t t er vol t age of Q706, pr e-

	

and f eedback r esi st or s R717 and R718 est abl i s h d oub l e
vent s sat ur at i on of t h e out put devi ce .

	

t h at vol t age at t h e anode of VR720 .
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TR I GGER
SI GNAL S
FROM THE

	

‘ SWEEP

‘ TR I GGER	 AUTO

	

L OG I C
CI RCU I TRY

	

™ BASEL I NE

	

U532 B ,

U5˜ 2 ’ , U5¸ 4 ‘ ,

	

U5¸ 2 ‘ ,
QÂÆ9

	

U5¦ 6 ‘ ,
U5˜ 6 ’ ,
U506C HOLOOFF

U504B
SI NGLE
SWEEP

U532A

END- OF- SWEEP

Q525

When t h e out p ut r eac h es app r oxi mat el y 12 V, t he Sweep
Logi c ci r cui t r y wi l l i ni t i at e t he hol dof f p er i od i n wh i c h Q701 i s
t ur ned on and t h e ‘ Swee p Gener at or i s r eset . Th i s h ol dof f
per i od i s n ecessar y so t h at t he t i mi n g ca p aci t or s can be f ul l y
d i sch ar ged b ef or e anot h er sweep st ar t s . Capaci t or s C702
an d C703 ar e al ways i n t h e c h ar gi ng ci r cui t an d ar e used f or
h i g h swee p s p eeds . Ca p aci t or C701 ‘ i n ser i es wi t h C701 ’
ar e used f or medi um sweep speeds, and C701 ’ i s used f or
sl ow swee p speeds .

‘ SWEEP
GENERATOR

Q701, Q7 ˜ 4 ‘ ,
0704B, 0706,

U715

Fi g ur e 3- 3 . Bl oc k di ag r amof t h e ‘ Sweep Gen e r at or a n d Logi c ci r cu i t r y .

TO
HOR I ZONTAL
AMPL I F I ER

42 ¸ 6- 13



‘ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBASwee p Logi c

	

of U532D i s h el d LOby R569 and t he out put wi l l f ol l ow t he

The ‘ Sweep Logi c ci r cui t r y cont r ol s sweep gener at i on,

	

si gnal p r ovi ded by t he Qout put of U502 . I f t r i gger si gnal s

as ± f unct i on of i ncomi ng t r i gger si gnal s and t he ‘ Tr i gger

	

ar e b ei ng r ecei ved by U502, t he out put of U532D wi l l b e HI

mode sel ect ed .

	

and cause t he out put of U532C t o b e LO. Fl i p- f l op U506A

wi l l r espond t o t r i gger si gnal s as descr i bed i n t he " NORM"

sect i on . I f t r i gger si gnal s ar e not bei ng r ecei ved by U502,

I ncomi ng t r i gger si gnal s f r om t he out put of U480B wi l l

	

t he out p ut of U532D wi l l be LO. The out put of U532C wi l l

cl oc k U502, ± one- s hot mul t i vi br at or , and cause t he Qout -

	

t hen be t he i nver se of t he i n put si gnal appl i ed t o p i n 11 so

t hat U506A wi l l be r eset when hol dof f ends, causi ng ±
put t o go f r om LO t o HI . I f anot her t r i gger si gnal i s not

	

sweep t o be gener at ed . Wi t h no new t r i gge r p ul ses bei ng
r ecei ved b y U502 wi t h i n ± t i me per i od det er mi ned by t he

	

appl i ed t o t he ci r cui t r y, U506A wi l l b e cont i nuousl y set and
t i me const ant of R503 and C501, t he Qout put wi l l r et ur n

	 t henr eset i n t h i s manner t o gener at e swee ps .
LO. Wh enever t r i gger si gnal s ar e b ei ng r ecei ved, t he 0 out -

put of U502 wi l l b i as on Q509 and i l l umi nat e TRI G' D LED

DS518 . The out put st at e of U502 i s used i n t he Aut o Base-

	

SGL SWP. I n t he Sgl Swp mode, bot h t he ¡ - ¡ AUTOand
l i ne ci r cui t as desc r i bed i n t he " P- ¡ AUTO an d TV FI ELD"

	

NORMbut t ons ar e out . Thi s r esul t s i n ± LOat t he out put of
sect i on .

	

U532C so t hat U506A i s not hel d r eset . ‘ LO i s al so on

i nput pi n 4 of U532A.

NORM. Wh en NORMTr i gger mode i s sel ect ed, i nput p i n

12 of U532D i s h el d HI b y S401 ’ , causi ng t he gat e out put

t o al so be HI . The out put of U532C wi l l t hen b e LO and

U506A wi l l not b e h el d r eset . I nput p i n 4 of U532A i s h el d HI

by S401 C, causi ng t he out put t o be LOwhi c h pl aces ± LO

on t he D i nput of U506A. Tr i gger si gnal s r ecei ved at t he

cl ock i nput of U506A wi l l t hen cl oc k t hi s LOt o t he Qout put .

Dur i ng t he pr evi ous h ol dof f per i od, U506A h ad been set

by U532B so t hat t he Qout put went LO. Thi s b i ased on

Q576 and t he ‘ Mi l l er Sweep was p r event ed f r om r unni ng .

Wh enever U506A i s cl ock ed f ol l owi ng hol dof f by ± t r i gger

si gnal , t he LO on t he D i n put wi l l be t r ansf er r ed t o t he Q

out put and t he 0 out put wi l l go Hl . Thi s wi l l b i as of f 0576

and t he ‘ Mi l l er Swee p wi l l gener at e t he sweep r amp as

descr i bed i n t he " ‘ Mi l l er Swee p Gener at or " sect i on . Wh en

t he r amp vol t age i s about 12 V, Q525 wi l l be b i ased on . The

out pu t of U532B wi l l c hange f rom LOt o HI , set t i ng U506A

and b i asi ng on 0576 . Wi t h Q576 conduct i ng, h ol dof f one-

s hot U504B wi l l be t r i gger ed and t he ‘ Mi l l er Sweep Gener -

at or wi l l be r eset t o t ur n of f Q525 .
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Dur i ng t he pr evi ous hol dof f per i od, U532 B had r eset

U506B t o cause t he Q out pu t t o be LO. The D i n put of

U506A wi l l t her ef or e b e HI and cl oc k si gnal s t o t he gat e wi l l

keep t he Qout put LO and t he sweep di sabl ed . When t he

SGL SWP but t on i s pus hed i n, t he Qout put of U504A wi l l

go LOf or ± t i me per i od det er mi ned by t he t i me const ant of

R504 and C504 and t hen r et ur n HI . Thi s —™ wi l l t hen cl oc k

t hr ough t he —™ on t he D i n put of U506B t o t he Q out put .

Conseque nt l y t he out put of U532A wi l l go LO and CR514

wi l l be r ever se bi ased t o bi as on Q511 and l i g h t t he READY

LED. The next t r i gger p ul se app l i ed t o t he cl oc k i nput of

U506A wi l l t hen i ni t i at e ± sweep as descr i bed p r evi ousl y . At

t he end of t he swee p , U506B wi l l agai n be r eset , causi ng

t he TRI G' D LED t o go out an d pl ace ± HI on t he Di n put of

U506A. ‘ new swee p wi l l n ot b e i ni t i at ed unt i l t he SGL SWP

but t on i s agai n p us hed .

§ - Y. I n t he § - ¥ mode of oper at i on, t he §¥ l i ne i s LO
whi ch hol ds t he i nput of U532B LOt hr o ugh CR518. The

out put of U532B wi l l h ol d U506A set and no sweeps can be

i ni t i at ed .

Wi t h U504B t r i gger ed, t he Qout put changes f r om HI t o

LOand wi l l st ay LOf or ± t i me dur at i on det e r mi ne d by t he

Var Hol dof f ci r cui t r y and t he ‘ SEC/ DI V swi t c h posi t i on .

	

ALTERNATE ’ SWEEP

VAR HOLDOFF pot ent i omet e r R9521 det er mi nes t he

amou nt of c har gi ng cur r ent avai l abl e t o char ge C518, C519

	

The Al t er nat e ’ Sweep ci r cui t r y, shown on Di agr am 5,

or C520 at pi n 15 t o t he t hr es hol d vol t age l evel on p i n 14 .

	

pr oduces ± l i near vol t age r amp t hat i s ampl i f i ed by t he Hor i -

Dur i ng t he t i me t he Qout put i s LO, t he set i nput of U506A i s

	

zont al Ampl i f i er t o pr ovi de t he ’ Swee p hor i zont al def l ec-

hel d HI so t hat no t r i gger p ul ses can i ni t i at e ± n ew sweep.

	

t i on on t he cr t . The Al t er nat e ’ Swee p ci r cu i t r y al so

Wh en pi n 15 of U504B r eaches t he t hr es hol d vol t age on p i n

	

p r oduces t he sweep- swi t chi ng si gnal s t hat cont r ol t he di s-

14, t he i 5 out put goes HI t o end t he hol dof f per i od and r e-

	

pl ay of t he ‘ an d ’ Sweeps, and t he gat e si gnal s u sed by

l ease U506A f r om t he set condi t i on . The ci r cu i t i s t hen en-

	

t he I nt ensi t y an d –- Axi s ci r cui t s t o est abl i s h t he cr t

abl ed t o ge ner at e anot her swee p once ± t r i gger si gnal i s

	

unbl an k i ng and i nt e nsi t y l evel s needed f o r p r odu ci ng bot h

agai n ap pl i ed t o t he cl ock i nput of U506A.

	

t he ‘ I nt ensi f i ed and ’ Sweep d i spl ays .

¡ - ¡ AUTOand TV FI ELD. When ¡ - ¡ Aut o or TV Fi el d i s

	

The ’ Sweep r amp i s enabl ed by t he ’ Sweep Logi c

sel ect ed, t he Aut o Basel i ne co nf i gur at i on i s enabl ed . Pi n 12

	

ci r c u i t ei t her i mmedi at el y af t er t he end of t he est a bl i s hed
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del ay t i me ( Runs Af t er Del ay) or upon r ecei pt of t he f i r st

	

t ent i omet er R6440 . The out put of t he compar at or i s used t o
t r i gger si gnal af t er t he del ay t i me h as el apsed . Thi s del ay

	

i ni t i at ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± ’ Sweep and t o cont r ol t he ’ –- Axi s Logi c ci r cui t
t i me i s ± f unct i on of t he ’ Del ay Ti me Posi t i on Compar at or

	

swi t chi ng .
ci r cui t and t he ‘ sweep .

The i nput s t o t he compar at or , U655, ar e t he wi per vol t -
’ Mi l l er Sweep Gener at or

	

age of R9644 and t he ‘ Sweep vol t age f r om t he d i vi der

The ’ Mi l l er Sweep Gener at or i s composed of 0709,

	

net wor k composed of R651, R652, and R653. I nput vol t age
r anges t o t he compar at or ar e det er mi ned by VR645 and

0710 ‘ , 0710 ’ , Q712, and associ at ed t i mi ng component s .

	

R646 f or t he noni nver t i ng i nput and by R652 f or t he i nver t -
Thi s ci r cui t pr oduces t he ’ Sweep and f unct i ons i n t he

	

i ng i nput . Del ay St ar t pot ent i omet er R646 i s adj ust ed i n
same manner as t he ‘ Mi l l er Sweep Gener at or ; see t he

	

conj unct i on wi t h pot ent i omet er R652 t o set t he ’ DELAY
" ‘ Mi l l er Sweep Gener at or " sect i on f or ± descr i pt i on of ci r -

	

TI ME POSI TI ON di al cal i br at i on .
cui t r y oper at i on . The out put at t he col l ect or of 0712 dr i ves
t he Hor i zont al Ampl i f i er and Q643 .

’ Tr i gger Level Compar at or

The ’ Tr i gger Level Compar at or i s composed of t r ansi s-
t or ar r ay U605, U625C, Q619, and Q620 . Thi s ci r cui t det er -
mi nes bot h t he t r i gger l evel and sl ope at whi ch t he
’ t r i gger i ng si gnal i s pr oduced . I t f unct i ons i n t he same
manner as t he ‘ Tr i gger Level Compar at or wi t h t he excl u-
si on of t he TV Tr i gger and Tr i gger Vi ew ci r cui t r y . See t he " ‘
Tr i gger Level Compar at or " sect i on f or ± descr i pt i on of t he
ci r cui t oper at i on . Buf f er i ng of t he i nver t i ng and noni nver t i ng
out put s of U625D i s pr ovi ded by U625A and U625B, and
Q630 and 0631 l evel shi f t t he si gnal s t o TTL l evel s . The
ci r cui t out put at t he col l ect or of Q630 su ppl i es t r i gger si g-
nal s t o cl ock U670A.

Runs Af t er Del ay

The Runs Af t er Del ay ci r cui t al l ows t he ’ Sweep Logi c t o
gener at e ± ’ Sweep i ndependent l y of any ’ Tr i gger si gnal s .
I n t he Runs Af t er Del ay mode, ’ TRI GGER LEVEL cont r ol
R602 i s r ot at ed f ul l y cl ockwi se . Thi s b i ases of f 0637 and
p l aces ± LOon t he col l ect or . I nver t er U660D wi l l t hen h ave
± HI out put wi t h r esi st or R640 pr ovi di ng posi t i ve f eedback .
The out put of U660A wi l l t her ef or e be LOand U670Awi l l be
h el d set wi t h t he Qout put LO.

I f t he ’ TRI GGER LEVEL cont r ol i s not f ul l y cl ockwi se,
0637 i s b i ase d on and t he ’ Sweep i s i n t he t r i gger ed
mode . The out put of U660D wi l l b e LO, t he out put of U660A
wi l l be HI , and U670A wi l l no l onger b e hel d set .

Oper at i on of t he ’ Sweep Logi c ci r cui t r y under bot h of
t hese condi t i ons i s d escr i bed i n t he " ’ Sweep Logi c"
d i scussi on .

’ Del ay Ti me Posi t i on Compar at or

The ’ Del ay Ti me Posi t i on Compar at or ci r cui t compar es
t he ampl i t ude of t he ‘ Sweep sawt oot h out put vol t age t o
t he do vol t age l evel set by ’ DELAY TI ME POSI TI ON Á¿ -

3- 1 2

The out put of t he compar at or i s enabl ed or d i sab l ed by
t he st r obe si gnal connect ed t o p i n 6 . When t he ‘ Onl y si gnal
i s HI , t he compar at or i s enabl ed . When ‘ Onl y i s LO, t he
out put of t he compar at or i s ± hi gh i mpedance and t her ef or e
± HI i s pr esent on p i n 9 of U680C .

’ Swee p L ogi c

The ’ Swee p Logi c ci r cui t r y ut i l i zes si gnal s f r om t he as-
soci at ed ’ Sweep ci r cui t r y t o gener at e cont r ol si gnal s f or
bot h t he ’ Mi l l er Swee p and t he ’ –- Axi s Swi t chi ng Logi c
ci r cui t s .

I n t he Runs Af t er Del ay mode, U660A p l aces ± LOon t he
S i nput of U670A. Dur i ng t he pr evi ous hol dof f per i od,
U680D p i n 13 st r obed LO. The out put of t he f l i p- f l op com-
posed of U680C and U680D went Hl and t he out put of
U660F went LO. Wi t h bot h t he S and R i nput s of U670A
LO, t he 0 out put i s HI t o bi as on 0709 and pr event t he
’ Mi l l er Sweep f r om r unni ng . Once t he ‘ Sweep vol t age at
U655 pi n 3 exceeds t he vol t age at pi n 2, t he compar at or
out put wi l l go LO. The f l i p- f l op composed of U680C and
U680D wi l l change out put st at es and cause t he R i nput of
_U670A t o be HI . The LOon t he S i n put wi l l t hen cause t he
0 out put of U670A t o go LO. Thi s wi l l shut of f Q709 and t he
’ Mi l l er Sweep Gener at or wi l l p r oduce ± l i near r amp . I f t he
r amp vol t age r eaches about 12 V, sweep- end compar at or
0643 wi l l t ur n on and cause t he out put of U665D t o go HI .
The ’ Mi l l er Sweep Gener at or wi l l cont i nue t o r un, but t he
t r ace wi l l b e bl anked because t he ’ Gat e l i ne i s HI whi ch
r ever se b i ases CR817. Once t he r amp i s at appr oxi mat el y
13 V, VR712 wi l l conduct and pr event t he vol t age f r om i n-
cr easi ng f ur t her .

The ’ Sweep Gener at or wi l l be r eset f or anot her sweep
by one of t wo means . I f t he ‘ Sweep doesn' t end bef or e t he
’ Sweep, t he Gener at or wi l l not be r eset unt i l t he Al t Sync
l i ne goes f r om HI t o LOt o change t he U680C- U680D f l i p- f l i p
out put st at es . The Ri nput of U670A wi l l t hen be LO, caus-
i ng t he (» out put t o be HI and r eset t he Gener at or . Depend-
i ng on t he set t i ngs of t he ‘ and ’ SEC/ DI V swi t ches, t he ‘
Sweep may end b ef or e t he ’ Sweep . I f t hi s occur s, t he Al t



Sync l i ne wi l l go LOat t he end of t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ Sweep and cause an

	

out put st at es, t wo ‘ Sweeps ar e r equ i r ed t o cause t he f l i p-

i mmedi at e r eset t i ng of t he Ge ner at or . I n ei t her case, ± new

	

f l op out put l evel s t o swi t ch. Wi t h t hi s swi t c hi ng ar r a nge-

sweep wi l l be i ni t i at ed t he next t i me t he ‘ Sweep vol t age at

	

ment , t he cr t wi l l f i r st di s pl ay t he t wo ‘ I nt e nsi f i ed Swee ps

U655 pi n 3 exceeds t he vol t age at pi n 2 .

	

and t hen t he t wo Al t er nat e ’ Sweeps .

Wh en not i n t he Ru ns Af t er Del ay mode, t he out put of

	

’ –- Axi s L ogi c
U660A i s HI an d U670A has ± HI on bot h t he S and D

i nput s . The ci r cui t r y co nnect ed t o t he R i nput of U670A

	

The ’ –- Axi s Logi c ci r cui t r y swi t c hes si gnal cur r ent l ev-

f unct i o ns as descr i bed above . When t he out put of U660F	 el s t o dr i ve t he –- Axi s Ampl i f i er f or bot h t he ’ and t he ‘

goes HI , U670A i s no l onger hel d reset and t he f i r st ’ t r i gger

	

I nt ensi f i ed Swee p di spl ays . The c ur r ent suppl i ed i s s ummed

si gnal f r om t he col l ect or of Q630 wi l l cl oc k t hr oug h t he —™ on

	

wi t h t he ot her si gnal i nput s on t he –- Dr i ve l i ne .

t he D i n put . The 0 out pu t of U670A wi l l t hen go LO and ±

’ Sweep wi l l be i n i t i at ed .

Al t er nat e Di spl ay Swi t c hi ng Logi c
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When t he HORI ZONTAL MODE swi t c h i s i n t he ALT po-

si t i on, pi n 5 of U665B i s —™. The out put s of U670Band t he ’

Gat e si gnal f r om t he out put of U665D t oget her wi t h t he I N

TENSI TY cont r ol s det er mi ne t he i nt ensi t y of t he ‘ an d ’

Swee ps .The Al t er nat e Di s pl ay Swi t c hi ng Logi c ci r c u i t r y cont r ol s

bot h t he Hor i zont al Ampl i f i e r sweep swi t c h i ng and t he ’ –-

Axi s Logi c swi t c hi ng .
Wh en t he ‘ Swee p i s di spl ayed, t he Qout put of U670B

i s HI and t he Uout put i s LO. These out put l evel s wi l l bi as on

HORI ZONTA L MODE swi t ch S648 sel ect s t he i n pu t l ogi c

	

Q680 and bi as of f 0685 . The emi t t er vol t age of Q680 wi l l

l evel s t hat ar e appl i ed t o t he ci r c u i t r y . I n t he ‘ Hor i zont al

	

r ever se bi as CR817 t o pr event –- Axi s dr i ve cur r en t f rom

Mode, t he S i nput of U670B i s LOand t he Ri nput i s HI . Thi s

	

f l owi ng t hr oug h t he di ode . Wi t h Q685 of f , addi t i onal –- Axi s

h ol ds U670B set and al l ows onl y t he ‘ Sweep t o be p asse d	 dr i vecur r ent t o i nt ensi f y t he ‘ Swee p wi l l be suppl i ed when-

t o t he Hor i zont al Ampl i f i er . I n t he ’ Hor i zont al mode, t he set

	

ever CR685 i s bi ased of f . Si nce i n put pi n 5 of U665B i s HI ,

i n put of U670B i s HI and t he r eset i nput i s LO t o hol d

	

t he gat e out put and t her ef or e t he conduct i on st at e of

U670B r eset and al l ow onl y t he ’ Sweep t o r each t he Hor i -

	

CR685 i s det er mi ned by U665B pi n 4 . Wh enever t he ’

zo nt al Ampl i f i er .

	

Sweep i s r unni ng, t he out put of U665D wi l l be LO. Thi s wi l l

cause t he out put of U665B t o al so be LOan d CR685 wi l l be

b i ased of f . I f t he ’ Swee p i s not r u nni ng, t he out pu t of

Wi t h S648 set t o ALT, and f or al l set t i ngs of t he VERTI -

	

U665B wi l l be HI an d CR685 wi l l b e bi ased on . Thi s wi l l b i as

CAL MODE swi t c hes exce pt BOTH- ALT, t he V~l t si gnal ±Á-

	

of f CR816 an d t he ‘ Sweep wi l l not b e i nt ensi f i ed .

pl i ed t o U660E and t he Sand R inp ut s of U670B ar e al l HI .
The LOout put of U660E causes t he out p ut of U680B t o be

HI , and whenever t he Al t Sync si gnal app l i ed t o p i n 1 goes

	

I f t he out put s of U670B ar e set t o d i spl ay t he ’ Swee p

L O, t he gat e out p u t wi l l c hange f r om LOt o HI and cl ock	 ( Q LOand QHI ) , 0680 wi l l be b i ased of f and Q685 wi l l be

U670B. The out put s of U670B wi l l t her ef or e t oggl e wi t h

	

bi ased on . The emi t t er vol t age of Q685 wi l l r ever se b i as

eac h Al t Sy nc si gnal t r ansi t i on t o al t e r nat el y enabl e t he ‘

	

CR816 t o pr event –- Axi s dr i ve cu r r ent f r om f l owi ng t hr ough

and ’ Sweeps t o r eac h t he Hor i zont al Ampl i f i er . Whenever

	

t he d i ode . Wi t h 0680 of f , t he ’ Swee p wi l l be di spl aye d i f

t he ’ Swee p i s sel ect ed f or t he Hor i zont al Ampl i f i er , t he 0

	

CR680 i s r ever se bi ased . Wh enever t he ’ Sweep i s r unni ng,

out put of U670B wi l l be HI . Thi s HI i s app l i ed t o U665C p i n

	

t he out put of U665D i s LO. Di ode CR680 wi l l t hen be r e-

9, and si nce pi n 10 i s al so —™, t he Sep si gnal f r om U665C

	

ve r se bi ased an d –- Axi s dr i ve cur r ent wi l l f l ow t hr oug h

wi l l be LOt o enabl e t he ‘ / ’ Sweep Se par at i on ci r cu i t r y .

	

CR817. I f t he ’ Swee p i s n ot r unni ng, t he out put of U665D

i s HI , f or war d bi asi ng CR680 and t her ef or e r ever se bi asi ng

CR817. No –- Axi s d r i ve cu r r ent can t hen f l ow t hr oug h

Wh en t he CH 1- BOTH- CH2 VERTI CAL MODE swi t c h i s

	

CR817.

set t o BOTH, t he ADD- ALT- CHOP swi t ch becomes f unc-

t i onal . I n t he ALTVERTI CAL MODE posi t i o n , t he V~l t si gnal

i s LO, t he Hal t si gnal i s HI , an d t he CH 1 Sel ect ed si gnal i s ±
TTL squar e wave t hat swi t c hes st at es at t he end of t he ‘

	

HORI ZONTAL

Swee p . I np ut p i n 4 of U680B wi l l be HI and t he gat e out pu t
wi l l b e t he i nver se of t he CH 1 Sel ect ed si gnal . Thi s out put

	

The Hor i zont al Ampl i f i er ci r cui t , s hown on Di agr am 6,

si gnal i s NANDed wi t h t he Al t Sy nc si gnal by U680A t o

	

pr ovi des t he out put si gnal s t hat d r i ve t he hor i zont al cr t de-

cl oc k U670B. Wh enever t he Al t Sync si gnal goes LOat t he

	

f l ect i on pl at es . Si gnal s appl i e d t o t he Hor i zont al Pr eampl i f i e r

end of ± sweep and t he Ch 1 Sel ect ed si gnal swi t c hes f r om

	

ca n come f r om ei t her t he ‘ or t he ’ Mi l l er Swee p Ge ner at or

LOt o HI , U670B wi l l be cl ock ed. Si nce onl y p osi t i ve t r ansi -

	

( f o r swee p def l ect i on) or f r om t he §¥ Ampl i f i er ( when § - ¥

t i ons on t he cl oc k i np ut wi l l cause t he f l i p- f l op t o c hange

	

di spl ay mode i s sel ect ed) . Sweep swi t c h i ng i s under cont r ol
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of t he Al t er nat e Di spl ay Swi t c hi ng Logi c ci r cui t . See F i gur e

	

Hor i zont al

	

X10 Gai n i s set by t he r esi st or net wor k con
3- 4 f or t he bl ock di agr am of t he Hor i zont al Ampl i f i e r .

	

nect ed bet ween p i ns 3 and 6 . When t he

	

X10 Mag ni f i er i s on,
S721 i s cl osed and t he t i mi ng adj ust ment i s made usi ng
R754. Magni f i er r egi st r at i on i s adj ust ed by R749 so t hat

The Hor i zont al POSI TI ON co nt r ol , zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§10 Magni f i er ci r c u i t -

	

t her e i s no hor i zont al t r ace shi f t when swi t c hi ng bet ween
r y, and t he h or i zont al por t i on of t he BeamFi nd ci r cui t r y ar e

	

t he

	

X10 Mag ni f i er on and of f posi t i o ns .
al so co nt ai ned i n t he Hor i zont al Ampl i f i er ci r cui t .

Hor i zont al Pr eampl i f i er The § -¥ Ampl i f i er ampl i f i es t he Channel 1 si gnal f r om t he
The Hor i zo nt al Pr eampl i f i er sel ect s d i s p l ay mo des and

	

I nt er nal Tr i gger ci r cui t r y f o r a pp l i cat i on t o t he Hor i zont al
ampl i f i es i n put si gnal s f o r app l i cat i on t o t he Hor i zont al Out -

	

Pr eampl i f i er .
put Ampl i f i er .

Wh en t he § - ¥ mode i s sel ect ed, 0737 i s bi ase d on t o
The ‘ and ’ Sweeps, sel ect ed by U670B i n t he Al t e r nat e

	

est a bl i s h ± HI on U760 p i n 12 so t hat t he ‘ and ’ Sweeps
Swee p ci r cui t r y, ar e appl i ed t o t he emi t t er s of 0742 and

	

ar e di sconnect ed f r om t he Pr eampl i f i er out put s . The §¥ si g-
Q732 r espect i vel y t hr ough gai n pot e nt i omet er s R740 and

	

· ±™ l i ne wi l l be LOand Q756 wi l l be bi ased of f t o enabl e t he
R730 . The t r ansi st or s ar e bi ased i nt o t he act i ve or cut of f

	

§- Axi s si gnal t o dr i ve t he noni nver t i ng i nput of U758 . The
r egi ons by t he co nt r ol vol t age appl i ed at t he cat hodes of

	

out put of U758 wi l l t hen be ± f unct i on of t he §- Axi s si gnal
CR732 and CR742 . Swi t chi ng bet ween t he ‘ a nd ’

	

and t he Hor i zont al POSI TI ON cont r ol wi per vol t age . The § -
Swee ps occ ur s wi t h i n U760, wi t h ± negat i ve i nput at p i n 10

	

Axi s si gnal gai n i s adj ust e d by R760 and t he i nput vol t age
or 9 di sconnect i ng t he r es pect i ve swee p f r om t he r est of t he

	

f r om t he Hor i zont al POSI TI ON cont r ol at p i n 14 i s d i scon-
ampl i f i er . The Hor i zont al POSI TI ON cont r ol adj ust s t he cr t

	

n ect ed wi t h i n U760 so t hat i t d oes not af f ect t he Pr eampl i f i -
t r ace posi t i o n t hr oug h p i n 14 . Out put bi as cur r ent l evel s ar e

	

er out put . The i nput si gnal at p i n 11 f rom U758 wi l l be
set b y R751 at pi n 5 and f r equency compensat i on f or §- Axi s

	

conver t ed t o ± d i f f er ent i al out put si gnal an d ap pl i ed t o t he
si gnal s i s p r ovi ded by C751 conn ect ed t o pi n 13 .

	

Hor i zont al Out put Ampl i f i er .
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Wh en t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ - ¥ mode i s not sel ect ed, Q756 i s bi ased on

	

and Q829 wi t h t he por t i on t hr ough Q829 d r i vi ng t he shunt
and t he §- Axi s si gnal i s s hunt ed t o gr ound .

	

f eedbac k out put ampl i f i er consi st i ng of 0835, Q840, and
Q845. The bi as l evel of Q825 t her ef or e det er mi nes t he
amount of emi t t er cur r ent avai l abl e t o Q829 . Feedback- r e-

Hor i zont al Out put Amp l i f i er

	

si st or R841 est a bl i s hes t he t r ansr esi st ance gai n whi c h con-

The Hor i zont al Out put Ampl i f i er p r ovi des f i nal ampl i f i ca-

	

ver t s t he i nput c ur r ent t o out pu t vol t age . Emi t t er - f ol l owe r
Qg35 i s do coupl ed t o Q840, and f or l ow- speed si gnal s

t i on of t he hor i zont al si gnal t o d r i ve t he hor i zont al cr t def l ec-

	

0845 act s as ± cu r r ent sour ce . Fast t r ansi t i o ns coupl e
t i on pl at es .

	

t hr oug h C845, pr ovi di ng addi t i onal cur r ent gai n t hr ough
Q845 f or f ast vol t age swi ngs at t he out p ut of t he Ampl i f i er .

Si gnal s f romt he ( +) and ( - ) sweep out put s of U760 ar e
used t o dr i ve t wo s hunt - f eedbac k ampl i f i er s . Due t o t he
f eedback , t he i nput i mp edance of t hese ampl i f i er s i s l ow.
The base vol t ages of Q770 and Q780 ar e at n ea r l y t he same
do l evel due t o f or war d- bi ased di odes CR765 and CR768
bet ween t he t wo emi t t er s .

Tr ansi st or s Q770, Q775, and Q779 f or m± cascode- f eed-
bac k amp l i f i er f o r dr i vi ng t he r i ght cr t hor i zont al def l ect i on
pl at e wi t h R775 set t i ng ampl i f i er gai n and C775 pr ovi di ng

h i g h - f r e qu ency compensat i on . For l ow- speed si gnal s, Q779
ser ves as ± cur r ent sour ce f or Q775, and at h i g h sweep
r at es, t he r amp i s coup l ed t hr o ugh C779 t o t he emi t t er of
0779 . Thi s pr ovi des addi t i onal pul l - up out put cu r r ent t o
dr i ve t he cr t at h i g h sweep r at es . The ampl i f i er consi st i ng of
0780, 0785, and Q789 dr i ves t he l ef t cr t h or i zont al def l ec-
t i on pl at e i n t he same ma nner as desc r i bed above wi t h ze-
ner di ode VR782 l evel shi f t i ng t he col l ect or si gnal of Q780 .

The BEAM FI ND f unct i on i s i mpl ement ed when S390 i s
pu s hed i n t o di sconnect t he cat hode of CR764 f r om t he
- 8 . 6 Vsuppl y . The vol t age on t he cat hode of VR764 goes
posi t i ve, causi ng CR780 and CR770 t o be f or war d bi ase d .
Cur r ent f r om R764 causes t he out put common- mode vol t -
age of t he t wo shunt - f eedbac k ampl i f i er s t o be shi f t ed nega-
t i ve t o r educe t he avai l a b l e vol t age swi ng at t he cr t p l at es .
Thi s pr event s t he t r ace f r om bei ng def l ect ed of f - scr een
hor i zont al l y .

Z- AXI S AMPL I F I ER

Th eor y of Oper at i o n- 2235 Ser vi ce

Ext er nal –- Axi s i nput vol t ages est abl i s h pr opor t i onal i n-
pu t cur r ent s t hr ough R822 and R823, and Amp l i f i er sensi t i v-
i t y i s det er mi ned b y t he t r ansr esi st a nce gai n of t he
s hunt - f eedb ac k ampl i f i er . Di ode CR823 pr ot ect s t he –- Axi s
Ampl i f i er i f excessi ve si gnal l evel s ar e appl i e d t o t he • §¤ –
AXI S I NPUT connect or .

The i nt ensi t y of t he cr t di spl ay i n t he ‘ , ’ , an d Al t Hor i -
zont al modes i s det er mi ned by t he I NTENSI TY cont r ol s and
associ at ed ci r cui t r y . The ‘ I NTENSI TY pot ent i omet e r con-
t r ol s t he base vol t age of Q804 t o det er mi ne t he amoun t of
emi t t er cur r ent t hat wi l l f l ow t hr ough t he t r ansi st or and
t her ef or e t he l evel of t he –- Axi s si gnal . L i kewi se t he ’ I N-
TENSI TY pot ent i omet e r wi l l co nt r ol t he b ase vol t age of
Q814 and t he i nt ensi t y of t he ’ and Al t Sweep di spl ays .

When onl y t he ‘ Sweep i s di spl ayed, Q586 and CR583
ar e bi ased of f . The cur r ent t hr oug h R818, as set by t he
‘ I NTENSI TY pot ent i omet er , wi l l f l ow t hr ough CR818 and
Q825 t o f i x t he vol t age l evel at t he –- Axi s Ampl i f i er out p ut .
For ± ’ - onl y d i s p l ay, Q586 i s bi ased on t o r ever se b i as
CR818 and pr eve nt ‘ - i n t e nsi t y cur r ent f r om r each i ng Q825 .
Cur r ent det e r mi ned b y t he b ase vol t age of 0814 wi l l f l ow
t hr ough CR817 t o Q825 and d et e r mi ne t he ’ Swee p i nt en-
si t y . For an al t er nat i ng ‘ and ’ di spl ay, Q586 wi l l be bi ased
of f when t he ‘ Sweep i s d i spl ayed. Dur i ng t he por t i on of t he
‘ Sweep i n whi c h t he ’ Sweep r un s, cur r ent f r om R816 i s
al l owed t o f l ow t hr oug h CR816 b y t he ’ –- Axi s Logi c ci r cui t
t o pr ovi de an i nt ensi f i ed zone .

The –- Axi s Ampl i f i er , s hown on Di agr am 7, cont r ol s t he

	

Wh en CHOP VERTI CAL MODE i s sel ect ed, t he Chop

cr t i n t e nsi t y l evel vi a sever al i nput - si gnal sour ces . The ef f ect

	

Bl a nk si gnal i s appl i ed t o t he col l ect or of 0825 t hr ough

of t hese i n p ut si gnal s i s ei t her t o i ncr ease or dec rease t r ace

	

CR824 dur i ng t he di spl ay- swi t ch i ng t i me . Si gnal cu r r ent i s

i nt ensi t y or t o compl et el y b l a nk por t i ons of t he di s p l ay . The

	

s hunt ed away f r om CR825, and t he f or war d b i as of 0829

–- Dr i ve si gnal cur r ent as det er mi ned by t he ‘ and ’ –- Axi s

	

i ncr eases t o t he b l a nk ing l evel . When bl an ked, t he out pu t of

Swi t chi ng Logi c and t he i nput c ur r ent f r om t he • §¤ – AXI S

	

t he –- Axi s Ampl i f i er d r ops t o ± l evel t hat r educes t he cr t

I NPUT connect or ( i f i n use) ar e summed at t he emi t t er of

	

beam cur r en t bel ow vi ewi ng i nt ensi t y dur i ng t he chop

common- base ampl i f i e r 0825 and t her eby det er mi ne t he

	

swi t chi ng t r ansi t i on .

col l ect o r cur r ent of t he st age . Thi s t r ansi st o r pr ovi des ± l ow-
i mpedance t er mi nat i on f or t he i n p ut si gnal s and i sol at es t he
si gnal sour ces f romf ol l owi ng st ages of t he –- Axi s Ampl i f i er .

	

For an §- ¥ d i spl ay, CR818, CR817, and CR816 ar e r e-
ver se bi ased . The § si gnal i s LOt o r ever se b i as CR551
and al l ow cur r ent i n R820 t o f l ow t hr oug h CR820 . The cr t

Common- base t r ansi st or Q829 est a bl i s hes ± const ant

	

i nt ensi t y i s t hen cont r ol l ed by t he ‘ I NTENSI TY pot e nt i ome-
cu r r ent t hr o ugh R832 . Thi s cur r ent i s d i vi ded bet ween Q825

	

t er whi ch set s t he cur r ent i n R820 t hr o ugh 0804 .



Th eor y of Oper at i on- 2235 Ser vi ce

BEAM FI NDswi t ch S390 co nt r ol s t he b ase bi as vol t ages

	

vol t age wi l l b e cl ampe d wh enever t he posi t i ve peak s r eac hzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±
of Q825 and Q829 . Wh en t he BEAM FI ND bu t t on i s out ,

	

l evel t hat f or war d bi ases CR851 .
- 8 . 6 V i s su ppl i ed t o ± base- bi asi ng net wor k . Wh en t he
but t on i s pus hed i n , t he - 8 . 6 V su pp l y i s r emoved and t he
vol t age at t he anode of VR828 r i ses t o about - 5 . 6 V. Thi s

	

The –- Axi s Ampl i f i er out p ut vol t age, whi c h var i es be-
t ur ns of f Q829 so t hat t he ampl i f i er out pu t vol t age i s det er -

	

t ween +10 V and +75 V, i s appl i ed t o t he Dc Rest or er at
mi ned b y R835 an d t he vol t age at t he BEAM F I ND swi t c h ,

	

t he anode of CR853 . The ac- dr i ve vol t age wi l l hol d CR853
as set by ot her p ar t s of t he BeamF i nd ci r cui t r y . The out put

	

r ever se b i ased unt i l t he vol t age f al l s bel ow t he –- Axi s Ampl i -
vol t age of 0835 wi l l t hen be at ± f i xed l evel so t hat t he

	

f i er out put vol t age l evel . At t hat poi n t , CR853 becomes f o r -
I NTENSI TY cont r ol s an d t he –- Dr i ve si gnal have no co nt r ol

	

war d bi ased an d cl amps t he j unct i on of CR851, CR853, and
over t he cr t i nt ensi t y . ‘ br i ght t r ace or dot wi l l t hen be

	

R854 t o t he –- Axi s out put l evel . Thus, t he ac- dr i ve vol t age
di s pl ayed .

	

i s cl ampe d at t wo l evel s t o pr oduce ± squar e- wave si gnal
wi t h ± posi t i ve dc- of f set l evel .

Dc Rest or er
The Dc Rest or er i s r ef er e nced t o t he - 2 kV cr t cat hode

The Dc Rest or er ci r cui t p r oduces t he cr t co nt r ol - gr i d b i as

	

vol t age t hr o ugh R858 an d CR854. I ni t i al l y, bot h C855 and
and coupl es bot h d o and ac component s of t he –- Axi s Am-

	

C854 wi l l c har ge up t o ± l evel det er mi ned by t he d i f f er e nce
pl i f i er out put t o t he cr t cont r ol gr i d . Di r ect coupl i ng of t he – -

	

bet ween t he –- Axi s out put vol t age and t he cr t cat hode vol t -
Axi s Ampl i f i er out put t o t he cr t cont r ol gr i d i s not empl oyed

	

age . Capaci t or C855 char ges f r om t he –- Axi s out put
d ue t o t he hi g h pot ent i al d i f f er ences i nvol ved . Ref er t o Fi g-

	

t hr ough R858, CR854, and CR855, t o t he cr t cat hode. Ca
ur e 3- 5 dur i ng t he f ol l owi ng di scussi on .

	

paci t or C854 char ges t hr oug h R858, CR854, R854, and
CR853 t o t he cr t cat hode .

Ac dr i ve t o t he Dc Rest or er ci r cui t i s obt ai ned f r om pi n 16
of ¤948. Th e dr i ve vol t age has ± pea k ampl i t ude of about

	

Dur i ng t he posi t i ve t r ansi t i ons of t he ac d r i ve, f r om t he
± 100 V, ± f r equency of about 20 kHz, and i s coupl ed i nt o

	

l ower cl amped l evel t owar d t he h i g her cl amped l evel , t he
t he Dc Rest or er ci r cui t t hr ough C853 and R853 . The cat h-

	

c har ge on C854 i ncr eases due t o t he r i si ng vol t age . The
ode of CR851 i s bi ased by t he vol t age appl i e d f r om t he

	

vol t age i ncr ease acr oss C854 i s equal t o t he ampl i t ude of
wi per of Gr i d Bi as p ot ent i omet er R851, and t he ac- dr i ve

	

t he posi t i ve t r ansi t i on . The negat i ve t r ansi t i on i s co upl ed

+1 ÆÆV
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t hr oug h C854 t o r ever se bi as CR854 and t o f or war d b i as

	

p r ot ect ed f r om l ar ge vol t age t r ansi ent s by su pp r essor
CR855. The i ncr eased c har ge of C854 i s t hen t r ansf er r ed t o

	

VR901 . Conduct ed i nt er f er ence or i gi nat i ng wi t h i n t he power
C855 as C854 di schar ges t owar d t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA–- Axi s out put l evel .

	

suppl y i s at t enuat ed by common- mode t r ansf or me r ¤901,
Successi ve cycl es of t he ac i nput t o t he Dc Rest or er wi l l

	

di f f er ent i al - mode t r ansf or mer ¤903, l i ne f i l t er FL9001, and
c harge C855 t o ± vol t age equal t o t he i ni t i al l evel p lus t he

	

capaci t or s C900, C901, and C902 .
ampl i t ude of t he cl amped s quar e- wave i n put .

The ad ded char ge on C855 d et er mi nes t he cont r ol - gr i d
b i as vol t age . I f mor e char ge i s added t o t hat al r eady pr esent
on C855, t he cont r ol gr i d becomes mor e negat i ve and l ess
c r t wr i t i ng- beamc ur r ent wi l l f l ow. Conver sel y, i f l ess char ge
i s add ed, t he cont r ol - gr i d vol t age l evel wi l l be cl oser t o t he
cat hode- vol t age l evel and mor e cr t wr i t i ng- beam cur r ent
f l ows .

Dur i ng per i ods t hat C854 i s char gi ng, t he cr t cont r ol - g r i d
vol t age i s h el d const ant by t he l ong t i me- const ant di schar ge
pat h of C855 t hr oug h R860.

Fast - r i se and f ast - f al l t r ansi t i ons of t he –- Axi s out put si g-
nal ar e coupl ed t o t he cr t co nt r ol gr id t hr o ugh C855 t o st ar t
t he cr t wr i t i ng- beamcur r ent t owar d t he new i nt ensi t y l evel .
The Dc Rest or er out put l evel t hen f ol l ows t he –- Axi s out put -
vol t age l evel t o set t he new b i as vol t age f or t he cr t cont r ol
gr id .

Pr er egul at or

Theor y of Oper at i o n- 2235 Ser vi ce

The Pr er egul at o r pr ovi des ± r egul at e d do out put vol t age
f or u se by t he I nver t er ci r cui t r y .

Wh en t he i nst r ument i s t ur ned on, t he vol t age devel oped
acr oss C906 wi l l char ge C925 t hr o ugh R926 . When t he vol t -
age h as r i sen t o ± l evel h i gh enough t hat U930 ca n r el i a b l y
d r i ve 09070, U930 wi l l r ecei ve oper at i ng su ppl y vol t age
t hr oug h Q930 . Thi s l evel i s set by zener d i ode VR925 i n t he
emi t t er of Q928 and b y t he vol t age di vi de r consi st i ng of
R925 an d R927 . The ze ner d i ode wi l l k eep Q928 of f unt i l t he
b ase vol t age r eaches appr oxi mat el y 6. 9 V. Then Q928 wi l l
b e bi ased i nt o conduct i on and t he r esul t i ng col l ect o r cur r ent
wi l l cause ± vol t age dr op acr oss R929 . Thi s vol t age dr op
wi l l b i as on Q930, and t he p osi t i ve f eed bac k t hr ough R930
wi l l r ei nf or ce t he t ur n- on of Q928 . Thus Q930 and Q928 wi l l
dr i ve each ot her i nt o sat ur at i on ver y qu i ck l y . Once Q930 i s
on, U930 wi l l begi n t o f u nct i o n .

Pul se- wi dt h modul at o r U930 cont r ol s t he out put vol t age
Neon l amps DS858 and DS856 pr ot ect t he cr t f rom ex-

	

of t he Pr er egul at or b y r egul at i ng t he du t y cycl e of t he pu l se
cessi ve gr i d- t o- cat hode vol t age i f t he pot ent i al on ei t her t he

	

ap pl i e d t o t he gat e of Q9070. I t ut i l i zes an osci l l at or wi t h t he
co nt r ol gr i d or t he cat hode i s l ost f or any r eason.

	

f r equency det er mi ned b y R919 and C919 ( a pp r oxi mat el y
60 kHz) and wi t h ± sawt oot h out put vol t age at p i n 5 . Thi s
sawt oot h vol t age i s compar ed i nt er nal l y wi t h t he out put

POWERSUPPLYAND PROBE ADJUST

	

vol t age pr oduce d b y t he t wo er r o r ampl i f i er s. Whenever t he
sawt oot h vol t age i s gr eat er t han t he er r or ampl i f i e r o ut pu t

The Power Sup pl y ci r cui t r y conver t s t he ac p ower - l i ne

	

vol t age, Q9070 i s b i ased on t o suppl y cur r ent t o bot h C940

vol t age i nt o t he vol t ages needed f o r inst r ument oper at i o n . I t

	

and t he r est of t he ci r cui t r y . The t wo er r or ampl i f i er s mai n-

consi st s ¿1 t he Power I n put , Pr er egul at or , and I nver t er ci r -

	

t ai n ± const ant out put vol t age and moni t o r t he out put cur -

cui t s ( whi c h dr i ve t he p r i mar y of t he powe r t r ansf or mer ) and

	

r ent of t he Pr er egul at or . One i nput of eac h ampl i f i er i s

secondar y ci r cui t s ( whi c h pr oduce t he n ecessar y su pp l y

	

connect ed t hr o ugh ± di vi der net wor k t o t he I C i nt er nal +5- V

vol t ages f or t he i nst r ument ) .

	

r ef er ence . The out put vol t age of t he Pr e r eg ul at or i s moni -
t or ed by t he vol t age di vi der at p i n 2 . The vol t age dr op
acr oss R907, pr oduce d by t he Pr er egul at or out put cu r r ent ,

Power I nput

	

i s app l i ed t o t he cur r e n t l i mi t ampl i f i er at p i n 16 .

The Power I nput ci r cui t conver t s t he ac power - l i ne vol t -
age t o f i l t er ed do f or use by t he Pr er egul at or .

When t he i nst r ument i s f i r st t ur ned on, t he cur r ent l i mi t
ampl i f i e r co nt r ol s t he conduct i o n t i me of 09070 . Wh i l e

POWERswi t c h S901 connect s t he ac power l i ne t hr ough

	

Q9070 i s cond uct i ng, t he out pu t cur r ent i ncr eases unt i l ±
f use F9001 t o t he b r i dge r ect i f i er composed of CR901,

	

suf f i ci ent l y l a r ge vol t age dr op i s d evel oped acr oss R907 t o
CR902, CR903, an d CR904. The b r i dge f ul l - wave r ect i f i es

	

i nvok e t he c ur r ent - l i mi t mode. The cur r ent l i mi t ampl i f i e r
t he sour ce vol t age, an d t he out put i s f i l t er ed by C906. I nput

	

hol ds t he out put cur r ent bel ow t he c ur r ent - l i mi t t hr eshol d of
sur ge c ur r ent at t he t i me of i nst r ument power - up i s l i mi t ed

	

a pp r oxi mat el y 1 ‘ . When t he vol t age acr oss C940 r eac hes
by t her mi st or RT901 . The t her mi st or r esi st ance i s moder -

	

app r oxi mat el y 43 V, t he vol t age ampl i f i e r st ar t s co nt r ol l i ng
at el y h i g h when t he power i s f i r st t ur ned on, but decr eases

	

t he dut y cycl e of 09070 and t he Pr er egul at or wi l l n ot l i mi t
as t he i n pu t c ur r ent war ms t he d evi ce . The i nst r ument i s

	

cur r ent unl ess t her e i s excessi ve cur r ent dema nd .
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Wi t h Q9070 of f , C907 char ges t o t he out put vol t age of

	

p osi t i ve vol t age f r om t he l ead of zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤944 whi c h i s co nn ect ed t o

t he Power I nput ci r cui t . Wh en Q9070 t ur ns on, cur r ent

	

t he b ase of t he cond uct i ng t r ansi st or and r ei nf or ce condu c-

t hr ough t he FET wi l l come f r om t he wi ndi ng connect ed t o

	

t i on . Event ual l y ¤944 wi l l sat ur at e, and as t he vol t age

pi ns 1 and 2 of ¤906 and f r om C907 . Cu r r ent t o C907 i s

	

acr oss ¤944 ( and ¤948) begi ns t o r ever se, t he co nd uct i ng

su ppl i e d by t he wi ndi ng co nn ect ed t o pi ns 4 and 5 of ¤906.

	

t r ansi st or wi l l cut of f b ecause of t he dr op i n base d r i ve . The

When U930 s hut s of f Q9070, t he col l apsi ng magnet i c f i el d	 ot her t r ansi st or wi l l not st ar t conduct i on un t i l t he vol t age on

wi l l r ai se t he vol t age at t he anode of CR907. Thi s di ode t hen

	

t he l eads of ¤944 r ever se enough t o bi as i t on . Thi s pr ocess

becomes f or war d bi ased and passes t he cur r ent s s uppl i ed

	

wi l l cont i nue, and t he sat ur at i on t i me of ¤944 p l us t he t r an-

by C907 and t he wi ndi ng co nnect ed t o pi ns 4 and 5 of ¤906.

	

si st o r - swi t c hi ng t i me wi l l det er mi ne t he f r equency of I nver t er

For t h i s par t of t he cycl e, cur r ent t o C907 wi l l be suppl i ed by

	

oper at i o n ( t ypi cal l y 20 kHz) . Af t er t he i ni t i al I nver t er st ar t up,

t he wi ndi ng co nn ect ed t o pi ns 1 and 2 of ¤906. Thi s pr ocess

	

t he swi t c h i ng t r ansi st or s do not sat ur at e ; t hey r emai n i n t he

wi l l cont i n ue f or eac h per i od of t he osci l l at or , and t he du t y

	

act i ve r egi on dur i ng swi t chi ng .

cycl e co nt r ol l i ng t he conduct i on per i od of Q9070 wi l l be al -

t er ed as necessar y t o mai nt ai n 43 V acr oss C940 . To s hut
of f Q9070 dur i ng eac h osci l l at o r per i od , 0908 i s used t o

	

Di odes CR946 and CR947 ser ve as ± negat i ve- pea k de-

di schar ge t he gat e- dr ai n capaci t ance . Pi n 10 of U930 goes

	

t ect or t o gener at e ± vol t age f or cont r ol l i ng t he out put of t he

LO, r ever se bi asi ng CR908 and t ur ni ng on Q908 t o s hut of f

	

er r or ampl i f i er . Capaci t or C943 c har ges t o ± vol t age equ al

t he FET.

	

t o t he negat i ve peak vol t age at t he col l ect or s of 0946 and

Q947, r ef er enced t o t he Pr er egul at or i nput vol t age . Thi s

vol t age l evel i s appl i ed t o t he di vi der composed of R937,

Once t he supp l y i s r unni ng, power t o U930 wi l l be sup-

	

R938, and R939. The er r or ampl i f i er , composed of 0938

p l i ed f r om t he wi nd i ng connect ed t o p i ns 6 and 7 of ¤906.

	

an d 0939, i s ± d i f f er ent i al ampl i f i er t hat compar es t he r ef er -

Di ode CR920 h al f - wave r ect i f i es t he vol t age acr oss pi ns 6

	

ence vol t age of VR943 wi t h t he vol t age on t he wi per of

and 7 t o keep f i l t er capaci t or C925 char ged an d t o mai nt ai n	 pot ent i omet er R938. The cur r ent t hr ough Q939 wi l l set t he

su ppl y vol t age t o U930 t hr ough Q930 .

	

b ase dr i ve of Q944 and t her eby cont r ol t he vol t age on

C944 . Thi s vol t age wi l l bi as Q946 and Q947 t o ± l evel t hat

wi l l mai nt ai n t he peak- t o- peak i nput vol t age of T948 . The

I nst r ument pr ot ect i on f rom excessi ve out put vol t age i s

	

ampl i t ude of t he vol t age ac r oss t he t r ansf or mer pr i mar y

suppl i ed b y si l i con- co nt r ol l ed r ect i f i er 0935 . Shoul d t he

	

wi ndi ng, an d t hus t hat of t he secondar y vol t ages of ¤948, i s

Pr er egul at or out pu t vol t age exceed 51 V, ze ner di ode

	

set b y adj ust i ng - 8 . 6 V Ad j pot ent i omet er R938.

VR935 wi l l conduct , causi ng Q935 t o al so co nduct . The
Pr er egul at o r out put cur r ent wi l l t hen be shunt ed t hr o ugh
Q935, and t he out put vol t age wi l l ver y qui ck l y go t o zer o .

	

At t ur n on, Q938 i s b i ased of f and Q939 i s bi ased on . Al l

Wi t h t he suppl y vol t age of U930 no l onger bei ng pr ovi ded b y

	

t he cur r ent of t he er r or ampl i f i er wi l l t hen go t hr ough Q939

t he wi ndi ng connect ed t o pi ns 6 and 7 of ¤906, t he

	

t o bi as on Q944 . Di ode CR945 al l ows t he b ase of Q944 t o

Pr er egul at or wi l l shut down and 0935 wi l l be r eset . The

	

go posi t i ve enough t o i ni t i al l y t ur n on Q946 or Q947 . The

suppl y wi l l t hen at t empt t o power up, but may agai n s hut

	

cur r ent t hr oug h Q944 cont r ol s t he b ase dr i ve f or Q946 and

down i f t he over vol t age cond i t i on i s agai n r eac hed . Thi s se-

	

Q947 . Base cur r ent pr ovi ded by base- dr i ve t r ansf or mer

quence

	

cont i nues

	

unt i l

	

t he

	

over vol t age

	

condi t i o n	 i s

	

¤944 wi l l c har ge C944 negat i ve wi t h r espect t o t he I nver t er

cor r ect ed . .

	

ci r cui t f l oat i ng gr ound ( common) l evel .

I nver t er	 Cr t Suppl y

The I nver t er ci r cui t c hanges t he do vol t age f r om t he

	

Hi g h- vol t age mul t i p l i er U975 u t i l i zes t he 2- kV wi ndi ng of

Pr er egul at or t o ac f or use b y t he su ppl i es t hat ar e connect -

	

¤948 t o gener at e 12 kV t o dr i ve t he cr t anode. I t al so uses

ed t o t he secondar i es of ¤948.

	

an i nt er nal hal f - wave r ect i f i er di ode t o pr oduce - 2 kV f or

t he cr t cat hode . The - 2 kV s uppl y i s f i l t er ed by a l ow- pass

f i l t er comp osed of C975, C976, R976, R978, and C979 .

The out put of t he Pr er egul at or ci r cui t i s appl i ed t o t he

	

Neon l amp DS870 pr ot ect s agai nst excessi ve vol t age b e-

ce nt er t ap of ¤948. Power - swi t c h i ng t r ansi st or s Q946 and

	

t ween t he cr t h eat er and cr t cat hode by cond uct i ng i f t he

Q947 al t er nat e conduct i ng c ur r ent f r om t he Pr e r egul at or

	

vol t age exceeds app r oxi mat el y 75 V.

out pu t t hr oug h t he pr i mar y wi nd i ngs of ¤948 . The t r ansi st or
swi t chi ng act i on i s cont r ol l ed b y ¤944, ± sat ur at i ng base-
dr i ve t r ansf or me r .

	

Focus Ci r cui t

Focus vol t age i s al so devel oped f r om t he - 2 kV s uppl y

Wh en t h e i nst r ume nt i s f i r st t ur ned on, one of t he swi t ch-

	

vi a ± vol t age di vi der comp osed of R894, R892, FOCUS Á¿ -

i ng t r ansi st or s wi l l st a r t t o conduct and i t s col l ect or vol t age

	

t ent i omet er R893, R891, R890, R889, R888, and Q885 . The

wi l l d r o p t owar d t he common vol t age l evel . Thi s wi l l i nduce ±

	

f ocus vol t age t r ac k s t he ‘ - i nt ensi t y l evel t hr oug h t he act i on
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of Q885 . The emi t t er vol t age of Q804, set by t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ ™• ¤• • -

	

V su p pl y i s pr oduced by CR967, CR970, C968, R971, and

SI TY cont r ol , i s ap p l i ed t o t he emi t t er of Q885 t hr ough	 C970.

R885 . Wh en t he emi t t er vol t age of 0804 c hanges, t he cur -
r e n t t hr oug h Q885 c hanges p r opor t i onal l y and al t er s t he

	

Pr obe Adj u st

vol t age at one end of FOCUS cont r ol R893 .
The Pr o be Ad j ust ci r cui t r y, s hown on di agr am 6, ut i l i zes

± s quar e- wave gener at o r and ± di ode swi t ch i ng n et wor k t o

L ow- Vol t age Su p pl i es

	

p r oduce ± negat i ve- goi ng squar e- wave si gnal at PROBE

ADJUST connect or J 9900 . Ampl i f i er U985 i s co nf i gur ed as

The l ow- vol t age su ppl i es ut i l i ze cent er - t apped secondar y

	

± mul t i vi br at or wi t h t he t i me const ant of R987 and C987

wi ndi ngs of ¤948. The +100 V su ppl y uses CR954 an d	 det er mi n i ng t he osci l l at i on p er i od. Wh en t he out pu t of t he

CR955 f or r ect i f i cat i on and C954 f or f i l t er i ng . Di odes CR956

	

mul t i vi br at or i s at t he posi t i ve s uppl y vol t age, CR988 i s f or -

and CR957 r ect i f y ac f r om t a ps on t he 100 V wi ndi ng, and

	

war d bi ased . Thi s r ever se bi ases CR989 and t he PROBE

C956 f i l t er s t he out put t o p r oduce +30 V dc . The d i ode

	

ADJUST connect or si gnal i s h el d at gr ound pot ent i al by

br i dge consi st i ng of CR960, CR961, CR962, and CR963

	

R990. Wh en t he mul t i vi br at or out put swi t ches st at es and i s

pr oduces t he +8 . 6 V an d - 8 . 6 V su ppl i es . F i l t er i ng of t he

	

at t he negat i ve suppl y vol t age, CR988 i s r ever se b i ased .

+8 . 6 V i s accomp l i s hed by C960, C962, and L960; f i l t er ing

	

Di ode CR989 wi l l now be f or war d bi ased and t he ci r cui t

of t he - 8 . 6 V i s done by C961, C963, and L961 . The +5 . 2

	

out put si gnal be appr oxi mat el y - 0 . 5 V.



PERFORMANCE CHECK PROCEDURE

I NTRODUCTI ON

PURPOSE

	

TEST EQUI PMENT

Sect i o n 4- 2235 Ser vi ce

The " Per f or mance Chec k Pr ocedu r e" i s used t o ver i f y t he

	

The t est equi pment l i st ed i n Tabl e 4- 1 i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± compl et e l i st of

Per f or mance Requi r ement st at ement s l i st ed i n Tabl e 1- 1 . I t

	

t he equi pment r e qui r ed t o accompl i s h bot h t he " Per f or -

i s t he r ecommended acce pt ance chec k pr ocedur e f or n ew

	

mance Check Pr ocedur e" i n t hi s sect i on and t he " Adj u st

i nst r ument s .

	

ment Pr ocedur e" i n Sect i o n 5 . To ass ur e accur at e
measur ment s, i t i s i mpor t ant t hat t est equi pme nt u sed f or

maki ng t hese c hec k s meet or exceed t he speci f i cat i ons de-

I nst r ument per f or mance s houl d be c heck ed af t er ever y

	

scr i bed i n Tabl e 4- 1 . When consi der i ng u se of equi pment

2000 h our s of oper at i on or once eac h year , i f used i nf r e-

	

ot her t han t hat r ecommended, u t i l i ze t he " Mi ni mum Speci f i -

quent l y . ‘ mor e f r equent i n t er val may be necessar y, i f your

	

cat i on" col umn t o d et er mi ne whet her avai l a bl e t est equi p

i nst r ument i s subj ect e d t o har s h envi r onment s or sever e us-

	

ment wi l l suf f i ce .

age. The r esul t s of t hese per i odi c check s wi l l det e r mi ne t he

n eed f or r eadj ust ment .
Eac h pr ocedur e i n t h i s sect i on i s wr i t t en usi ng t he cont r ol

and connect o r nomencl at ur e i mpr i nt ed on t he " r ecommend

Sel ect ed pr ocedur es may al so be used as p r el i mi nar y

	

ed" t est equ i pment . Wh en su bst i t ut e equ i pment i s used ,

t r oub l eshoot i ng ai ds or t o ver i f y i nst r ument per f or mance af -

	

cont r ol set t i ngs st at ed i n t he t est set up an d i n t he pr ocedu r e

t er r epai r or component r e pl acement .

	

i t sel f may n ee d t o b e al t er ed.

STRUCTURE

	

Det ai l ed o per at i ng i nst r uct i ons f or t est equ i pment ar e not
gi ven i n t h i s pr ocedur e . I f mor e oper at i ng i nf or mat i o n i s r e

Thi s pr ocedur e i s st r uct ur ed i nt o f our maj or subsect i ons,

	

qui r ed, r ef er t o t he appr o pr i at e t est - equi pment i nst r uct i on

each of whi c h can be per f or med i n dependent l y, t o per mi t

	

manual .

c hec k i ng i ndi vi d ual por t i ons of t he i nst r ument . At t he begi n-

ni ng of eac h subsect i on t her e i s an equi pme nt - r equi r ed l i st

s howi ng onl y t he t est equi pme nt necessar y f or per f o r mi ng

t he st eps i n t hat su bsect i on . I n t h i s l i st , t he I t em number
t hat f ol l ows each p i ece of equi pment cor r esponds t o t he

I t em number l i st ed i n Tabl e 4- 1 .

	

L I MI TS AND TOLERANCES

The t ol er a nces gi ven i n t hi s p r ocedu r e ar e val i d f or an

Al so at t he begi nn i ng of each subsect i on i s ± l i st of al l t he

	

i nst r ument t hat i s oper at i ng i n and h as been pr evi ousl y cal i -

f r ont - panel cont r ol set t i ngs r equi r ed t o p r e par e t he i nst r u-

	

br at ed i n an ambi ent t emper at ur e bet ween +20° C and

ment f or per f or mi ng St ep 1 i n t hat subsect i on . Eac h suc-

	

+30° C. The i nst r ume nt al so must have h ad at l east ± 20-

ceedi ng st ep wi t h i n ± par t i cu l ar subsect i on s houl d t hen b e

	

mi nut e war m- up per i od . Ref er t o Ta bl e 1- 1 f or t ol er ances

per f or med, bot h i n t he se quence pr esent ed and i n i t s ent i r e-

	

appl i cabl e t o an i nst r u ment t hat i s oper at i ng out si de t h i s

t y, t o ens ur e t hat cont r ol - set t i ng c hanges wi l l be cor r ect f or

	

t emper at ur e r ange . Al l t ol er ances s peci f i ed ar e f or t he i n-

ensui ng st eps .

	

st r ume nt onl y and do not i ncl ud e t est - e qui pment er r or .
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PREPARATI ON FOR CHECKS

	

Bef or e p er f or mi ng any pr ocedu r e i n t h i s sect i on, set t he
POWER swi t c h t o ON an d al l owzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 20- mi nut e war m- up

I t i s n ot necessar y t o r emove t he i nst r ument cover t o

	

p er i o d .
accompl i s h any su bsect i on i n t he " Per f or mance Chec k Pr o-
cedur e" , si nce al l c hec k s ar e made usi ng oper at or - accessi -
bl e f r on t - and r ear - panel cont r ol s and co nnect o r s .

The most accur at e di s pl ay ad j ust ment s ar e made wi t h ±
Test equi pment i t ems 1 t hr oug h 8 i n Tabl e 4- 1 ar e r e-

	

st abl e, wel l - f ocused , l ow- i nt ensi t y di s pl ay . Unl ess ot her wi se
qui r e d t o accompl i s h t he compl et e Per f or mance Check

	

not ed, adj ust t he I NTENSI TY, FOCUS, and TRI GGER LEV-
Pr ocedur e .

	

EL cont r ol s as needed t o vi ew t he di spl ay .

I t em No . a nd

Desc r i pt i on

1 . Cal i br at i on Gener at or

2 . Level ed Si ne- Wave

Gener at or

3. Ti me- Mar k Gener at or

4 . Ca bl e ( 2 r e qu i r ed)

5 . Ter mi nat i on

( 2 r e qui r ed)

6 . Dual - I nput Coupl er

7 . 10 § At t e nuat or

Mi ni mum

	

Exampl es of Sui t abl e
Speci f i cat i o n

	

Pur p ose

	

Test Equi pme nt

St andar d- ampl i t ude si gnal

	

Ver t i cal and hor i zont al checks

	

TEKTRONI X PG506
l evel s : 10 mV t o 50 V.

	

and adj ust ment s.

	

Cal i br at i on Ge ner at or . a
Accu r acy : ±0 . 3%.

Hi gh- ampl i t u de si gnal l evel s :
1 V t o 60 V.

Repet i t i on r at e : 1 kHz .

Fast - r i se si gnal l evel : 1V .
Repet i t i on r at e : 1 MHz
Ri se t i me : 1 ns or l ess
Fl at ness : ±0 . 5%.

Tabl e 4- 1

Test Equi pment Requ i r ed

Fr eque ncy : 250 kHz t o above

	

Ver t i cal , hor i zont al , and
100 MHz . Out pu t ampl i t ude:

	

t r i gger i ng c hec k s and
var i abl e f rom 10 mV t o 5 V

	

ad j ust ment s .
Á- p . Out put i mpedance : 50 ©.

	

Di spl ay adj ust ment and –
Ref er ence f r eque ncy : 50 kHz .

	

Axi s c hec k .
Ampl i t ude accur acy : co nst ant

wi t h i n 3%of r ef er ence
f r equency as out put
f r equ ency changes .

Mar ker out put s : 10 ns t o

	

Hor i zont al c hec k s and
0. 5 s . Mar ker accur acy :

	

adj ust ment s .
±0. 1%. Tr i gger out put : 1 ms

	

Di s pl ay adj u st ment .
t o 0. 1 ¼s, t i me- coi nci de nt wi t h

mar ker s .

I mpedance : 50 ©. L engt h : 42

	

Si gnal i nt er connect i on .
i n . Co nnect or s : BNC.

I mpedance: 50 ©.

	

Si gnal t er mi nat i o n .

Connect or s : BNC.

Co nn ect or s : BNC- Femal e- t o-

	

Ver t i cal c heck s and
Dual - BNCmal e .

	

~ adj ust ment s

Rat i o : 10§ . I mpedance : 50 ©.

	

Ver t i cal compensat i on and
Connect or s : BNC.

	

I t r i gger i ng c heck s .

TEKTRONI X SG 503 Level ed
Si ne-Wave Ge ner at or . a

TEKTRONI X TG501 Ti me-

Mar k Ge ner at o r . a

Tek t r oni x Par t Number 012-

0057- 01 .

Te k t r oni x Par t Number 011-

0049- 01 .

Te k t r oni x Par t Number 067-

0525- 01 .

Te k t r oni x Par t Numbe r 011-

0059- 02 .



8 . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤- Connect or

9 . Adapt er

I t em No. and

Descr i pt i on

10 . Di gi t al Vol t met er

11 . Test Osci l l osco pe wi t h

	

Band wi dt h : do t o 10 MHz .

	

Hol dof f chec k and gener al
i ncl uded 10 § Pr obe

	

Mi ni mum def l ect i on f act or :

	

t r ou bl eshoot i ng .
5 mV/di v . Accur acy : ±3%.

12 . DC Vol t met e r

13 . Scr ewdr i ver

14 . Low- Capaci t ance

Al i gnment Tool

a Requi r es ± TM500- se r i es power - modu l e mai nf r ame .

Hor i zont al

Ta bl e 4- 1 ( cont )

Mi n i mum

Speci f i cat i o n

	

Pur p ose

Co nnect or s : BNC.

	

I Si gnal i nt e r co nn ect i on .

Connect or s : BNC- Mal e- t o-

	

Si gnal i n t e rconn ect i on .
Mi ni at ur e Pr obe Ti p .

Range : 0 t o 140 V. Dc

	

Power suppl y c hec k s and
vol t age accur acy : ±0 . 15%.

	

adj ust ment .
4 1/ 2- di gi t di s pl ay .

	

Ver t i cal adj ust ment .

Range : 0 t o 2500 V,

	

Hi gh- vol t age power su ppl y
cal i b r at ed t o 1 %accur acy at

	

check .

- 2000 V.

Lengt h : 3- i n s haf t .

	

Adj ust var i abl e r esi st or s .
B i t Si ze : 3/ 32 i n .

Lengt h : 1- i n s haf t .

	

Adj ust var i abl e ca paci t or s .
B i t s i ze : 3/ 32 i n .

Per f or ma nce Chec k Pr oced ur e- 2235 Ser vi ce

Exampl es of Sui t abl e
Test Equi pme nt

Tekt r oni x Par t Number 103-
0030- 00 .

Tekt r oni x Par t Nu mber 013-
0084- 02 .

TEKTRONI X DM

	

501A Di gi t al
Mu l t i met e r . a

TEKTRONI X 2213

Osci l l osco pe .

Tr i pl et t Model 630- NA.

Xcel i t e R- 3323 .

J . F . D. El ect r oni cs Cor p.
Adj sut ment Tool Number

5284 .

I NDEX TO PERFORMANCE

	

Page

CHECK STEPS

	

4. Chec k Del ay Ji t t er

	

. . . . . . . . . . . . . . . . . . . . . . . . 4- 11
Ver t i cal

	

Page

	

5 . Chec k Posi t i on Range . . . . . . . . . . . . . . . . . . . . . 4- 11

1 . Chec k Def l ect i on Accur acy and Var i a b l e Range . 4- 4

	

6. Chec k § Gai n . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4- 11

2 . Chec k Posi t i on Range . . . . . . . . . . . . . . . . . . . . . 4- 4

	

7 . Chec k § Bandwi dt h . . . . . . . . . . . . . . . . . . . . . . . 4- 11

3 . Chec k Tr i gger Vi ew Gai n . . . . . . . . . . . . . . . . . . . 4- 5

	

8 . Check Swee p Lengt h . . . . . . . . . . . . . . . . . . . . . . 4- 11

4 . Chec k Aber r at i ons . . . . . . . . . . . . . . . . . . . . . . . . 4- 5

	

Tr i gge r
5 . Chec k Bandwi dt h . . . . . . . . . . . . . . . . . . . . . . . . . 4- 5
6 . Chec k Bandwi dt h Li mi t Oper at i on . . . . . . . . . . . . 4- 6

	

1 . Check I nt er nal Tr i gger i ng . . . . . . . . . . . . . . . . . . . 4- 12
7 . Chec k Common- Mode Rej ect i on Rat i o . . . . . . . . 4- 6

	

2 . Check Ext er nal Tr i gger i ng . . . . . . . . . . . . . . . . . . 4- 13
8 . Chec k Channel I sol at i on

	

. . . . . . . . . . . . . . . . . . . 4- 7

	

3 . Check Ext er nal Tr i gger Ranges . . . . . . . . . . . . . . 4- 13

4 . Check Si ngl e Sweep Oper at i on . . . . . . . . . . . . . . 4- 14

1 . Chec k Ti mi ng Accur acy and Li near i t y . . . . . . . . . 4- 8

	

Ext er nal –- Axi s and Pr obe Ad j u st

2. Chec k Var i a bl e Range and Sweep Separ at i on . . 4- 9

	

1 . Check Ext er n al –- Axi s Oper at i o n

	

. . . . . . . . . . . . 4- 15
3. Chec k Del ay Ti me Di al Range and Accur acy

	

. . . 4- 10

	

2 . Check Pr obe Adj ust Oper at i on

	

. . . . . . . . . . . . . . 4- 15
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Equi pme nt Requi r ed ( see Tabl e 4- 1) :

Cal i br at i on Gener at or ( I t em 1)

	

50- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA© BNCTer mi nat i on ( I t em 5)

Level ed Si ne- Wave Gener at or ( I t em 2)

	

Dual - I np ut Coupl er ( I t em 6)

50- © BNC Cabl e ( I t em 4)

	

10§ At t enuat or ( I t em 7)

I NI TI AL CONTROL SETTI NGS

	

µ . Move t he ca b l e f r omt he CH1 OR§ i nput co nn ect or t o
t he CH 2 OR ¥ i n put connect or . Set t he VERTI CAL MODE

Ver t i cal ( Bot h Chann el s)

	

swi t ch t o CH 2 .

POSI TI ON

	

Midr a nge
VERTI CAL MODE

	

CH 1
BWLI MI T

	

On ( but t on i n)

	

Tabl e 4- 2

VOLTS/ DI V	 2 mV

	

Def l ect i on Acc ur acy L i mi t s

VOLTS/ DI V Var i a bl e

	

CAL det ent
I NVERT

	

Of f ( but t on o ut )

	

VOLTS/ DI V	 St a ndar d

	

Ver t i cal

	

Acc ur acy
AC- GND- DC

	

DC

	

Swi t c h	 ~

	

Ampl i t ude ~ Def l ect i on	 ~

	

Li mi t s

Set t i ng Si gnal ( Di vi si ons) ( Di vi si o ns)
Hor i zont al

POSI TI ON

	

Mi dr ange
HORI ZONTAL MODE

	

‘
‘ SEC/ DI V	 0 . 2 ms
SEC/ DI VVar i abl e

	

CAL det e nt
§10 Magni f i er

	

Of f ( k no b i n)

‘ TRI GGER

VAR HOLDOFF

	

NORM
Mode

	

¡ - ¡ AUTO
SLOPE

	

OUT
LEVEL

	

Midr a nge

‘ &’ ™• £

	

VERT MODE
‘ SOURCE

	

™• ¤
‘ • §¤ COUPLI NG

	

AC

PROCEDURE STEPS

1 . Chec k Def l ect i on Acc ur acy and Var i a bl e Range

± . Connect t he st an d ar d- ampl i t ude gener at or out put vi a
± 50- ©ca bl e t o t he CH 1 OR § i n pu t conn ect or .

VERTI CAL

2 mV

5 mV

10 mV

20 mV

50 mV

0. 1 V

0. 2 V

0. 5 V

1 V

2 V

5 V

10 mv

	

5

	

4 . 90 t o 5. 10

20 mV	 4

	

3. 92 t o 4. 08

50 mV	 5

	

4. 90 t o 5. 10

0. 1 V

	

5

	

4. 90 t o 5. 10

0. 2 V

	

™

	

4

0. 5 V

	

™

	

5

10 V ™ 5

20 V

	

™

	

4

d . Repeat par t b u si ng t he Channel 2 cont r ol s .

3. 92 t o 4. 08

4. 90 t o 5 . 10

4. 90 t o 5 . 10

3. 92 t o 4. 08

4. 90 t o 5 . 10

4. 90 t o 5. 10

3. 92 t o 4. 08

2. Chec k Posi t i o n Range

b. CHECK- Def l ect i on acc ur acy i s wi t h i n t he l i mi t s gi ven

	

± , Set :
in Tabl e 4- 2 f or each CH 1 VOLTS/ DI V swi t ch set t i ng and
cor r es pondi ng st anda r d- amp l i t ude si gnal . Wh en at t he 20-

	

VOLTS/ DI V ( bot h)

	

50 mV

mV VOLTS/ DI V swi t c h set t i ng, r ot at e t he CH 1 VOLTS/ DI V	 AC- GND- DC ( bot h)

	

AC

Var i abl e cont r ol f u l l y count er cl ockwi se and CHECK t hat t he

di s pl ay decr eases t o 2 di vi si ons or l ess . Then r et ur n t he CH

1 VOLTS/ DI V Var i a bl e cont r ol t o t he CAL det ent and co n-

	

b . Set t he gener at or t o pr oduce ± 0. 5- V st anda r d- ampl i -

t i nue wi t h t he 50- mV c hec k .

	

t ude si gnal .



c . Ad j ust t he CH 2 VOLTS/ DI V Var i ab l e cont r ol t o pr o-

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™. Repeat par t s b and c .
du ce ± 4. 4- di vi si o n di s p l ay . Set t h e CH 2 VOLTS/ DI V swi t c h
t o 10 mV.

d . CHECK- The bot t om and t o p of t he t r ace may be
posi t i o ned above and bel ow t he cent er h or i zont al gr at i cul e
l i ne by r ot at i ng t he Chan nel 2 POSI TI ONcont r ol f u l l y cl ock-

	

4. Chec k Aber r at i ons
wi se and co unt er cl oc kwi se r es pect i vel y .

	

± . Set :

3 . Chec k Tr i gge r Vi ew Gai n

± . Set :

Ver t i cal POSI TI ON( bot h)

	

Mi dr ange
VOLTS/ DI V (bot h)

	

0. 1 V
VOLTS/ DI V Var i abl e ( bot h )

	

CAL det ent

b . Wh i l e h ol d i ng i n t he TRI G V I EWbut t on, u se t he ‘
TRI GGER LEVEL co nt r ol t o ver t i cal l y cent er t he di s pl ay .

c . CHECK- Di s pl ay ampl i t ude i s 4 t o 6 di vi si ons whi l e
h ol d i ng i n t he TRI G VI EWbut t on .

d . Move t he cabl e f r omt he CH1 OR§ i n put connect or t o
t he CH 2 OR ¥ i n pu t connect o r .

e . Repeat par t s b and c .

f . Move t he cabl e f r om t he CH 2 OR ¥ i npu t connect or t o
t he • §¤ I NPUT connect o r . Set t he ‘ SOURCE swi t c h t o
EXT .

g . Repeat p ar t s b and c .

h . Set t he ‘ • §¤ COUPLI NGswi t c h t o DC.

i . Repeat pa r t s b and c .

j . Set t he ‘ • §¤ COUPLI NGswi t c h t o DC _ 10 .

5. Check Bandwi dt h

± . Set :
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m. Di scon nect t he t est equi pment f r om t he i nst r ume nt .

BWL I MI T

	

Of f ( but t on out )
e . Move t he ca bl e f r omt he CH2 OR¥ i nput connect o r t o

	

VOLTS/ DI V ( bot h)

	

2 mV
t he CH 1 OR § i n put co nn ect or and set t he VERTI CAL	 AC- GND- DC ( bot h)

	

DC
MODE swi t c h t o CH 1 .

	

‘ SEC/ DI V	 0 . 05 • ¹ s

f . Repeat par t s c and d usi ng t he Channel 1 cont r ol s .

	

b . Connect t he f ast - r i se, p osi t i ve- goi ng squar e- wave out -
put vi a ± 50- © ca bl e, ± 10§ at t e nu at or , and ± 50- © t er mi na-
t i on t o t he CH 1 OR§ i nput connect or .

c . Set t he ge ner at or t o pr oduce ± 1- MHz, 5- di vi si on
di spl ay .

d . CHECK- Di spl ay aber r at i ons ar e wi t h i n 4%( 0 . 2 di vi -
si on or l ess) .

e . Repeat par t d f or eac h of t he f ol l owi ng VOLTS/ DI V
swi t ch set t i ngs : 5 mV t hr ough 0. 5 V . Adj ust t he gener at or
out put and at t ach or r emove t he 10 § at t enuat or as neces-
sar y t o mai nt ai n ± 5- di vi si on di spl ay at each VOLTS/ DI V
swi t ch set t i ng .

f . Di sconnect t he ca bl e f r om t he CH 1 OR § i nput con-
nect or . Reconnect t he 10 § at t enuat or ( i f pr evi ousl y r e-
moved) and r educe t he gener at or ampl i t ude t o mi ni mum.

g . Connect t he ca bl e t o t he CH 2 OR ¥ i n put co nn ect or
an d set t he VERTI CAL MODE swi t c h t o CH 2.

h . Set t he gener at o r t o p r oduce ± 5- di vi si on di spl ay .

i . Repeat par t s d an d e u si ng t he Chan nel 2 co nt r ol s .

j . Di sconnect t he t est equ i pment f r omt he i nst r ument .

VOLTS/ DI V ( bot h)

	

2 mV
k . Set t he gener at or t o p r oduce ± 5- V si gnal .

	

‘ SEC/ DI V	 20 • ¹ s

4- 5
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b . Connect t he l evel ed si ne- wave ge ner at or out pu t vi azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±

	

e. Di sconnect t he t est equ i pment f r om t he i nst r ument .
50- © cabl e and ± 50- © t er mi nat i o n t o t he CH 2 OR ¥ i n p ut
connect or .

c . Set t he gener at or t o pr oduce ± 50- kHz, 6- di vi si on
di s pl ay .

d . CHECK- Di s pl ay ampl i t ude i s 4. 2 d i vi si ons or gr eat er
as t he gener at or out pu t f r eq uency i s i ncr eased up t o t he
val ue s hown i n Tabl e 4- 3 f or t he cor r espondi ng VOLTS/ DI V
swi t ch set t i ng .

± . Set :

Ta bl e 4- 3

Set t i ngs f or Band wi dt h Chec k s

	

c . Set t he gener at or t o p r oduce ± 50- MHz, 6- di vi si on
d i s pl ay .

VOLTS/ DI V

Swi t c h Set t i ng

2 mV

5mV t o5 V

6. Chec k Band wi dt h Li mi t Op er at i on

Gener at or

Out put Fr equ ency

e . Repeat par t s c and d f or al l i ndi cat ed CH2 VOLTS/ DI V
swi t ch set t i ngs, up t o t he out put - vol t age upper l i mi t of t he
si ne- wave gener at or b ei ng used .

f . Move t he cabl e f r om t he CH2 OR ¥ i nput connect or t o
t he CH 1 OR § i n p ut connect or . Set t he VERTI CAL MODE
swi t ch t o CH 1 .

g. Repeat p ar t s c and d f or al l i ndi cat ed CH 1
VOLTS/ DI Vswi t ch set t i ngs, up t o t he out put - vol t age upper
l i mi t of t he si ne- wave gener at or bei ng used .

BWL I MI T

	

On ( but t on i n)
CH 1 VOLTS/ DI V	 10mV
‘ SEC/ DI V	 20¼s

b . Set t he gener at or t o pr oduce ± 50- kHz, 6- di vi si o n
di spl ay .

c . I ncr ease t he gener at or out put f r eq uency unt i l t he di s-
pl ay ampl i t ude decr eases t o 4. 2 d i vi si o ns .

d . CHECK- Gener at or out put f r eq uency i s b et ween 18
and 22 MHz .

7. Chec k Common- Mode Rej ect i on Rat i o

± . Set :

BWL I MI T

	

Of f ( but t o n out )
CH 2 VOLTS/ DI V	 10 mV

I NVERT

	

On ( bu t t on i n)

b . Connect t he l evel ed si ne- wave gener at or out p ut vi a ±
50- © ca bl e, ± 50- © t er mi nat i on, and ± dual - i n pu t coupl er t o
t he CH 1 OR§ and t he CH 2 OR¥ i n p ut connect or s .

d . Ver t i cal l y cent er t he di spl ay u si ng t he Channel 1 POSI -

90 MHz

	

¤™Ÿ• cont r ol . Then set t he VERTI CAL MODE swi t c h t o CN
2 and ver t i cal l y cent e r t he di spl ay usi ng t he Channel 2 PO-

100 MHz

	

SI TI ONcont r ol .

e . Set t he VERTI CAL MODE swi t ches t o BOTH and
ADD.

f . CHECK- Di s pl ay ampl i t ud e i s 0. 6 di vi si on or l ess .

g . I f t he c hec k i n p ar t f meet s t he r equi r ement , ski p t o
par t Á. I f i t does not , cont i nue wi t h par t h .

h . Set t he VERTI CAL MODE swi t ch t o CH 1 .

i . Set t he gene r at or t o pr oduce ± 50- kHz, 6- di vi si on
di spl ay .

j . Set t he VERTI CAL MODE swi t c h t o BOTH.

k . Ad j u st t he CH 1 or CH 2 VOLTS/ DI VVar i abl e cont r ol
f or mi ni mum d i s p l ay ampl i t ud e .

™ . Set t he VERTI CAL MODE swi t c h t o CH 1 .

m. Set t he gener at or t o pr oduce ± 50- MHz, 6- di vi si on
di s pl ay .

· . Set t he VERTI CAL MODE swi t c h t o BOTH.



¿zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. CHECK- Di spl ay ampl i t ud e i s 0. 6 d i vi si o n or l ess .

	

c . Set t he gener at or t o pr oduce ± 50- MHz, 5- di vi si on

di spl ay.

Á. Di sconnect t he t est equi pment f r om t he i nst r ument .

8 . Chec k Channel I sol at i o n

± . Set :
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d . Set t he VERTI CAL MODE swi t ch t o CH 2.

e. CHECK- Di s pl ay ampl i t ud e i s 0. 05 di vi si on or l ess .

f . Move t he cabl e f r om t he CH 1 OR § i nput co nnect or t o

t he CH 2 OR ¥ i n put connect or .

VERTI CAL MODE

	

CH 1

	

g . Set :
VOLTS/ DI V ( bot h)

	

1 V

VOLTS/ DI V Var i abl e ( bot h)

	

CAL det ent

	

VERTI CAL MODE

	

CH 1

I NVERT

	

Of f ( but t on out )

	

Channel 1 AC- GND- DC

	

GND

Chan nel 2 AC- GND- DC

	

GND

	

Channel 2 AC- GND- DC

	

DC

‘ SEC/ DI V	 0 . 1 us

h . CHECK- Di spl ay ampl i t ude i s 0. 05 di vi si on or l ess .

b . Co nnect t he l evel ed si ne- wave gener at or out put vi a ±

50- © cabl e an d ± 50- © t er mi nat i on t o t he CH 1 OR § i n pu t

connect or .

	

i . Di sconnect t he t est equi pment f r om t he i nst r ument .
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Eq ui pment Requi r ed ( see Tabl e 4- 1) :

Cal i br at i on Ge ner at or ( I t em 1)

	

50- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA© BNC Cabl e ( I t em 4)

Level ed Si ne- Wave Gener at or ( i t em 2)

	

50- © BNC Ter mi nat i o n ( I t em 5)

Ti me- Mar k Gener at or ( I t em 3)

Ver t i cal

POSI TI ON ( bot h)

	

Mi dr a nge
VERTI CAL MODE

	

CH 1
BWLI MI T

	

Of f ( but t on out )
CH 1 VOLTS/ DI V	 0 . 5 V
CH 1 VOLTS/ DI V
Var i abl e

	

CAL det ent
Channel 1 AC- GND- DC

	

DC

Hor i zont al

’ TRI GGER

POSI TI ON

	

Mi dr ange
HORI ZONTAL MODE

	

‘
‘ SEC/ DI V	 0 . 05 As
SEC/ DI V Var i abl e

	

CAL det ent
§10 Mag ni f i er

	

Of f ( knob i n)
’ DELAY TI ME
POSI TI ON

	

Ful l y count er cl oc kwi se

SLOPE

	

OUT
LEVEL

	

Fu l l y cl oc k wi se

‘ TRI GGER

VAR HOLDOFF

	

NORM
Mode

	

NORM
SLOPE

	

OUT
LEVEL

	

Mi dr ange
‘ &’ ™• ¤

	

VERT MODE
‘ SOURCE

	

™• ¤
‘ • §¤ COUPLI NG

	

DC - - 10

HORI ZONTAL

I NI TI AL CONTROL SETTI NGS

	

PROCEDURE STEPS

1. Chec k Ti mi ng Accur acy and Li nea r i t y

± . Connect t he t i me- mar k ge ner at o r out put vi a ± 50- ©
cabl e and ± 50- © t er mi nat i on t o t he CH 1 OR § i n put
connect or .

b . Sel ect 50- ns t i me mar k er s f r om t he t i me- mar ker
gener at or .

c . Adj ust t he ‘ TRI GGER LEVEL cont r ol f or ± st abl e,
t r i gge r ed d i s p l ay .

d . Use t he Hor i zont al POSI TI ON cont r ol t o al i gn t he sec-
on d t i me mar k er wi t h t he second ver t i cal gr at i cul e l i ne .

e . CHECK- Ti mi ng accur acy i s wi t h i n 2%( 0 . 16 di vi si on
at t he 10t h ver t i cal gr at i cul e l i ne) , and l i near i t y i s wi t h i n 5%
( 0 . 1 di vi si on over any 2 of t he ce nt er 8 di vi si ons) .



Tabl e 4- 4

	

i . Use t he Hor i zont al POSI TI ON cont r ol t o al i gn t he f i r st

Set t i ngs f or Ti mi ng Accur acy Checks

	

t i me mar ker t hat i s 25 ns beyond t he st ar t of t he sweep wi t h

t he second ver t i cal gr at i cul e l i ne .

Ti me- Mar k Gener at or Set t i ng

SEC/ DI V

Swi t c h Set t i ng

	

Nor mal
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§10 Mag ni f i e d

g. Set :

0. 05 As

	

50 ns

	

10 ns

0. 1 As

	

0 . 1 AS

	

10 ns

0. 2 ¼s

	

0 . 2 As

	

20 ns

0. 5 As

	

0. 5 ¼s

	

50 ns

1 ¼s

	

1 ¼s

	

0. 1 ¼s

2 ¼s

	

2 ¼s 0. 2 ¼s

5 ¼s

	

5 ¼s 0. 5 ¼s

10 As

	

l ops

	

1 AS

20 As

	

20 As

	

2 As

50 As

	

50 As

	

5 As

0. 1 ms

	

0 . 1 ms

	

10 As

0 . 2 ms

	

0 . 2 ms

	

20 As

0 . 5 ms

	

0. 5 ms

	

50 As

1 ms

	

1 ms

	

0. 1 ms

2 ms

	

2 ms

	

0. 2 ms

5 ms

	

5 ms

	

0. 5 ms

10 ms

	

10 ms

	

1 ms

20 ms

	

20 ms

	

2 ms

	

2. Chec k Var i abl e Range and Swee p Separ at i on

50 ms

	

50 ms

	

5 ms

	

± . Set :

0 . 1 s

0. 2s

0. 5s

‘ Sweep Onl y

0. 1 s

0. 2s

0. 5s

• Ÿ¤•

f . Repeat par t s µ t hr oug h e f or t he r emai ni ng ‘ SEC/ DI V
and t i me- mar k gener at or set t i ng comb i nat i ons s hown i n Ta-
bl e 4- 4 under t he " Nor mal " col umn .
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j . CHECK- Ti mi ng accur acy i s wi t hi n 3%( 0 . 24 di vi si on

at t he 10t h ver t i cal gr at i c u l e l i ne) , and l i near i t y i s wi t h i n 5%
( 0 . 1 di vi si on over any 2 of t he cent er 8 di vi si ons) . Excl ude
any por t i on of t he sweep p ast t he 100t h magni f i ed di vi si on .

k . Repeat par t s i and j f or t he r emai ni ng ‘ SEC/ DI V an d
t i me- mar k gener at or set t i ng combi nat i o ns s hown i n Tabl e
4- 4 under t he " §10 Magni f i ed" col umn.

™ . Set :

HORI ZONTAL MODE

	

’
‘ SEC/ DI V	 0 . 1 As
’ SEC/ DI V	 0 . 05 ¼s
§10 Magni f i er

	

Of f ( k no b i n)

m. Repeat p ar t s b t hr oug h k f or t he ’ Sweep . Kee p t he
‘ SEC/ DI V swi t c h one set t i ng sl ower t han t he ’ SEC/ DI V
swi t c h .

HORI ZONTAL MODE

	

‘
‘ and ’ SEC/ DI V	 0 . 2 ms

10 ms

	

SEC/ DI V Var i a b l e

	

Fu l l y count er cl oc kwi se

20 ms

	

§ 10 Magni f i er

	

Of f ( k nob i n)

50 ms

	

‘ TRI GGER Mode

	

¡ - ¡ AUTO

b . Sel ect 0 . 5- ms t i me mar ker s f r om t he t i me- mar k

gener at or .

For check i ng the t i mi ng accur acy of t he ‘ SECI DI V
swi t ch set t i ngs f r om50 ms t o 0. 5 s, wat ch the t i me

	

c . CHECK- Ti me mar ker s ar e 1 di vi si on or l ess apar t .

mar ker t i ps onl y at the 2nd and 10t h ver t i cal gr at i cul e
l i nes whi l e adj ust ing t he Hor i zont al POSI TI ONcont rol .

d . Set :

Channel 1 AC- GND- DC

	

GND

SEC/ DI V Var i a b l e

	

CAL det ent

HORI ZONTAL MODE

	

ALT

e . Use t he Channel 1 POSI TI ON cont r ol t o set t he ‘

Sweep at t he cent er hor i zont al gr at i cul e l i ne .

‘ SEC/ DI V	 0 . 05 ¼s
§10 Magni f i er

	

On ( knob out )
f . CHECK- The ’ Sweep can be p osi t i oned mor e t han

3. 5 di vi si ons above an d bel ow t he ‘ Swee p when t he ‘ / ’

h . Sel ect 10- ns t i me mar ker s f r om t he t i me- mar k

	

SWP SEP cont r ol i s r ot at ed f ul l y cl ockwi se an d co un t er -

gener at or .

	

cl ockwi se r es pect i vel y .

4- 9
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3. Check Del ay Ti me Di al Range and Accu r acy

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

· . CHECK- The ’ DELAY TI ME POSI TI ON di al set t i ng
i s bet ween 8 . 905 and 9. 095 .

± . Set t he ’ DELAY TI ME POSI TI ON di al f ul l y
count er cl oc kwi se .

b . Al i gn t he st ar t of t he ‘ Swee p wi t h t he 1st ver t i cal
gr at i cul e l i ne usi ng t he Hor i zont al POSI TI ON cont r ol .

c . CHECK- I nt ensi f i ed por t i on of t he t r ace st ar t s wi t h i n
0. 5 d i vi si on of t he st ar t of t he sweep.

	

Tabl e 4- 5

Set t i ngs f or Del ay Ti me Accur acy Checks

d . Rot at e t he ’ DEL AY TI ME POSI TI ON cont r ol f u l l y
cl oc kwi se .

e . CHECK- I nt ensi f i ed por t i o n of t he t r ace i s past t he
11 t h ver t i cal gr at i cul e l i ne .

f . Set :

‘ and ’ SEC/ DI V	 0 . 5 As
’ DELAY TI ME POSI TI ON

	

Ful l y co unt er cl oc kwi se

g. Al i gn t he st ar t of t he ‘ Swee p wi t h t he 1 st ver t i cal

	

Á. Set :
gr at i cul e l i ne usi ng t he Hor i zont al POSI TI ON co nt r ol .

h . CHECK- I nt ensi f i ed por t i on of t he t r ace st ar t s wi t h i n
1 . 1 di vi si ons of t he st ar t of t he sweep.

i . Repeat p ar t s d and e .

gener at or .

¿. Repeat par t s ™ t hr oug h · f or t he r emai ni ng ‘ and ’
SEC/ DI V and t i me- mar k gener at or set t i ng combi nat i o ns
s hown i n Tabl e 4- 5 .

‘ SEC/ DI V

	

’ SEC/ DI V	 Ti me- Mar k
Swi t c h Set t i ng ~

	

Swi t c h Set t i ng

	

Gener at or Set t i ng

0. 5 As

	

0. 05 As

	

0. 5 As

5 ¼s 0. 5 ¼s 5 ¼s

0. 5 ms

	

50 As

	

0. 5 ms

5 ms

	

0 . 5 ms

	

5 ms

0. 5s

	

50 ms

	

0. 5s

‘ SEC/ DI V	 0 . 5 ms
’ SEC/ DI V	 50 ¼s
’ DELAY TI ME POSI TI ON	 1 . 00

q. Sel ect 0. 5- ms t i me mar ker s f r om t he t i me- mar k
gener at or .

j . Set :

	

r . Adj u st t he Hor i zont al POSI TI ON cont r ol so t hat t he
r i si ng edge of t he d i s p l ayed t i me mar k er i s al i gned wi t h t he

Chan nel 1 AC- GND- DC

	

DC

	

cent er ver t i cal gr at i c ul e l i ne .
HORI ZONTAL MODE

	

’
‘ SEC/ DI V	 0 . 5 As
’ SEC/ DI V	 0 . 05 As

	

s . Wi t hout c hangi ng t he Hor i zont al POSI TI ON cont r ol
’ DELAY TI ME POSI TI ON	 1 . 00

	

set t i ng, t ur n t he ’ DEL AY TI ME POSI TI ON di al cl oc k wi se
t o posi t i on t he next t i me mar k er l eadi ng edge t o t he cent e r

k .

	

Sel ect 5- ¼s t i me mar k er s f r om t he t i me- mar k	 ver t i cal gr at i cul e l i ne .

t . CHECK- The ’ DELAY TI ME POSI TI ON di al set t i ng
™. Adj ust t he Hor i zont al POSI TI ON cont r ol so t hat t he t o p	 i s 0. 975 t o 1 . 025 gr eat er t han t he p r evi ous set t i ng .

of t he f i r st f u l l y di s pl ayed t i me mar ker i s al i gned wi t h t he
cent er ver t i cal gr at i c u l e l i ne .

Å. Set t he ’ DELAY TI ME POSI TI ON di al t o t he exact
i nt eger set t i ng .

m. Wi t hout changi ng t he Hor i zont al POSI TI ON cont r ol
set t i ng, set t he ’ DELAY TI ME POSI TI ON di al t o 9. 00 .
Sl i g ht l y r eadj ust t he ’ DELAY TI ME POSI TI ONdi al t o al i g n

	

½. Repeat par t s r t hr oug h Å f or eac h s uccessi ve t i me
t he t op of t he t i me mar k er wi t h t he ce nt er ver t i cal gr at i cul e

	

mar k er up t o t he mar k er cor r espondi ng t o t he ’ DELAY
l i ne .

	

TI ME POSI TI ON di al set t i ng of 10 . 00 .



±zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. Set :

‘ SEC/ DI V	 0 . 5 ms

’ SEC/ DI V	 0 . 5 ¼s
’ DELAY TI ME POSI TI ON	 10. 00

± . Set :

HORI ZONTAL MODE

	

‘
‘ SEC/ DI V	 10AS

b . Sel ect 10- • ¹ s t i me mar kers f r om t he t i me- mar k
gener at or .

c . CHECK- St ar t of t he swee p can be posi t i one d t o t he
r i gh t of t he cent er ver t i cal gr at i cul e l i ne by r ot at i ng t he Hor i -
zont al POSI TI ON cont r ol f ul l y cl ock wi se .

d . CHECK- The 11t h t i me mar k er ca n be posi t i oned t o
t he l ef t of t he cent er ver t i cal gr at i cul e l i ne by r ot at i ng t he
Hor i zont al POSI TI ON cont r ol f ul l y count er cl ock wi se .

e . Sel ect 50- ¼s t i me mar k er s f r om t he t i me- mar k
gener at or .

f . Al i gn t he 3r d t i me mar ker wi t h t he cent er ver t i cal gr at i -
cul e l i ne usi ng t he Hor i zont al POSI TI ON cont r ol .

g . Set t he §10 Magni f i er k no b t o On ( k nob out ) .

6 . Check § Gai n

± . Set :

Per f o rma nce Chec k Pr ocedur e- 2235 Ser vi ce

4. Chec k Del ay J i t t e r

	

j . Di scon nect t he t est eq ui pment f r om t he i nst r ument .

b . Sel ect 50- ¼s t i me mar k er s f r om t he t i me- mar k

	

CH 1 VOLTS/ DI V	 10 mV
gener at or .

	

Hor i zont al POSI TI ON

	

Mi dr a nge
‘ SEC/ DI V

	

§-¥
§10 Magni f i er

	

Of f ( k nob i n)
c . Rot at e t he ’ DELAYTI ME POSI TI ONcont r ol co unt er -

cl oc k wi se t o posi t i on ± t i me mar k er wi t h i n t he gr at i cu l e ar ea
f or eac h maj or di al di vi si on and CHECK t hat t he j i t t er on t he

	

b. Connect t he st andar d- ampl i t ude gener at or out put vi a
l eadi ng edge of t he t i me mar k er does n ot exceed 0. 5 d i vi -

	

± 50- © cabl e t o t he CH 1 OR § i n p ut connect or .
si on . Di sr egar d sl ow dr i f t .

µ . Set t he gener at or t o p r oduce ± 50- mV si gnal . Ver t i cal l y

5. Check Posi t i on Range

	

cent er t he t r ace usi ng t he Channel 1 POSI TI ON co nt r ol .

d . CHECK- Di s pl ay i s 4. 85 t o 5 . 15 h or i zont al d i vi si o ns .

e . Di sconnect t he t est equ i pme nt f r om t he i nst r ument .

7 . Chec k § Band wi d t h

±. Connect t he l evel ed si ne- wave gener at o r out put vi a ±
50- © cabl e and ± 50- © t er mi nat i on t o t he CH 1 OR § i nput
connect or .

b . Set t he gener at or t o p r oduce ± 5- di vi si on hor i zont al
di s pl ay at an out put f r e q uency of 50 kHz .

c . I ncr ease t he gener at or out p ut f r equ ency t o 3 MHz .

d. CHECK- Di spl ay i s at l east 3. 5 h or i zont al di vi si ons .

e . Di scon nect t he t est eq ui pment f r om t he i nst r ume nt .

8. Check Sweep Lengt h
h . CHECK- Magni f i ed t i me mar k er can be posi t i oned t o

t he l ef t of t he cent er ver t i cal gr at i cul e l i ne by r ot at i ng t he

	

± . Set t he ‘ SEC/ DI V cont r ol t o 0 . 1 ms and posi t i on t he

Hor i zont al POSI TI ON cont r ol f ul l y co unt er cl oc kwi se .

	

st ar t of t he sweep at t he f i r st ve r t i cal gr at i cul e l i ne usi ng t he

Hor i zont al POSI TI ON cont r ol .

i . CHECK- St ar t of t he swee p can b e posi t i oned t o t he
r i ght of t he cent er ver t i cal gr at i cul e l i ne by r ot at i ng t he Hor i -

	

b. CHECK- End of t he sweep i s t o t he r i ght of t he 11t h

zont al POSI TI ON cont r ol f ul l y cl oc k wi se .

	

ver t i cal gr at i c u l e l i ne .
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Ver t i cal

POSI TI ON ( bot h)

	

Mi dr a nge

VERTI CAL MODE

	

CH 1

BWLI MI T

	

Of f ( but t on out )

CH 1 VOLTS/ DI V	 5 mV

CH 2 VOLTS/ DI V	 50mV

VOLTS/ DI VVar i abl e

( bot h )

	

CAL det ent

I NVERT

	

Of f ( but t on out )

AC- GND- DC ( bot h)

	

DC

Hor i zont al

POSI TI ON

	

Mi dr a nge

HORI ZONTAL MODE

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘

‘ an d ’ SEC/ DI V	 0 . 2 ¼s

SEC/ DI V Var i abl e

	

CAL det ent

§10 Magni f i er

	

Of f ( k no b i n)

’ DELAY TI ME

POSI TI ON

	

Ful l y co unt er cl ock wi se

‘ TRI GGER

PROCEDURE STEPS

± . Connect t he l evel ed si ne- wave gener at or out put vi a ±

50- S2 cabl e and ± 50- © t er mi nat i on t o t he CH 1 OR § i n put

co nnect or .

VAR HOLDOFF

	

NORM

Mode

	

¡ - ¡ AUTO

SLOPE

	

OUT

LEVEL

	

Mi dr ange

‘ &’ ™• ¤

	

CH 1

‘ SOURCE

	

™• ¤

‘ • §¤ COUPLI NG

	

DC

1 . Chec k I nt er nal Tr i gge r i ng

TRI GGER

Eq ui pment Requi r ed ( see Tabl e 4- 1) :

L evel ed Si ne- Wave Gener at or ( I t em 2)

	

50- © BNCTer mi nat i o n ( I t em 5)

50- © BNC Ca bl e ( I t em 4)

I NI TI AL CONTROL SETTI NGS

	

µ . Set t he CH 1 VOLTS/ DI Vswi t ch t o 50 mV .

d . CHECK- St a bl e di spl ay can be obt ai ned b y adj ust i ng

t he ‘ TRI GGER LEVEL cont r ol f or each swi t c h combi nat i on

gi ven i n Tabl e 4- 6 .

Tabl e 4- 6

Swi t ch Combi nat i o ns f or ‘ Tr i gger i ng Chec k s

‘ TRI GGER Mode

g. Set :

VERTI CAL MODE

	

CH 2

HORI ZONTAL MODE

	

‘

‘ &’ ™• ¤

	

CH 2

i . Repeat par t s d t hr oug h f .

j . Set :

NORM

NORM

¡ - ¡ AUTO

¡ - ¡ AUTO

‘ TRI GGER SLOPE

OUT

I N

I N

OUT

e . Set t he HORI ZONTAL MODE swi t c h t o ’ .

’ TRI GGER

	

f . CHECK- St abl e di spl ay can be obt ai ned by adj ust i ng

SLOPE

	

OUT

	

t he ’ TRI GGER LEVEL cont r ol i n ± posi t i on ot her t han t he

LEVEL

	

Mi dr ange

	

’ RUNS AFTER DLY posi t i on f or bot h t he OUT an d I N

posi t i ons of t he ’ TRI GGER SLOPE swi t c h .

h . Move t he cabl e f r om t he CH 1 OR § i n put conn ect or t o

t he CH 2 OR¥ input co nnect or .

HORI ZONTAL MODE

	

‘

b . Set t he gener at or t o pr oduce ± 10- MHz, 3- di vi si on

	

‘ SEC/ DI V	 0 . 1 AS

di spl ay .

	

§ 10 Mag ni f i er

	

On ( k no b out )



k . Set t he gener at or t o pr oducezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 60- MHz, 1 . 0- di vi si o n	 c . Pus h i n and hol d t he TRI G V I EWbu t t on .
di spl ay .

™. Repeat par t s d t hr ough f .

m. Set :

VERTI CAL MODE

	

CH 1
HORI ZONTA L MODE

	

‘
‘ &’ ™• ¤

	

VERT MODE

· . Move t he ca bl e f r om t he CH 2 OR¥ i nput conn ect or t o
t he CH 1 OR § i nput connect or .

¿. Repeat par t s d t hr ough f .

Á. Set :

HORI ZONTAL MODE

	

‘
‘ SEC/ DI V	 0 . 05 As

	

i . Di sconnect t he t est equi pment f r om t he i nst r ument .

q . Set t he gener at o r t o pr oduce ± 100- œ—Ä, 1 . 5- di vi si on
di spl ay .

r . Repeat par t s d t hr oug h f .

s . Set :

VERTI CAL MODE

	

CH 2
HORI ZONTAL MODE

	

‘

t . Move t he ca bl e f r om t he CH 1 OR § i nput connect or t o
t he CH 2 OR ¥ i nput connect or .

Å. Repeat p ar t s d t hr oug h f .

½. Di sconnect t he t est equi pme nt f r om t he i nst r ument .

2. Chec k Ext er nal Tr i gge r i ng

± . Set :

Per f o r mance Chec k Pr ocedur e- 2235 Ser vi ce

d. CHECK- St abl e di spl ay can be obt ai ned by adj ust i ng
t he ‘ TRI GGER LEVEL cont r ol f or eac h swi t c h combi nat i on
gi ve n i n Tabl e 4- 6 . Then r el ease t he TRI G V I EWbut t on.

e. Set t he gener at or out put vol t age t o 120 mV and t he
f r equency t o 60 MHz . Set t he §10 Magni f i e r t o On ( k nob
out ) .

f . Repeat p ar t s c and d.

g. Set t he gener at or out put vol t age t o 200 mV and t he
f r eq uency t o 100 MHz .

h . Repeat p ar t s µ and d .

3. Chec k Ext er n al Tr i gger Ranges

± . Set :

CH 1 VOLTS/ DI V	 0 . 5 V
‘ SEC/ DI V	 20 ¼S
§10 Mag ni f i er

	

Of f ( knob i n)
‘ TRI GGER Mode

	

NORM

b . Connect t he l evel ed si ne- wave ge ner at or out put vi a ±
50- © cabl e, ± 50- © t er mi nat i on, and ± dual - i nput coupl er t o
b ot h t he CH 1 OR § and • §¤ I NPUT connect or s .

c . Set t he ge ner at or t o pr oduce ± 50- kHz, 6 . 4-di vi si on
di spl ay.

d . CHECK- Di s pl ay i s t r i gger ed al ong t he ent i r e posi t i ve
sl ope of t he wavef or m as t he ‘ TRI GGER LEVEL cont r ol i s
r ot at ed .

e . CHECK- Di spl ay i s not t r i gger ed ( no t r ace) at ei t her
VERTI CAL MODE

	

CH 1

	

ext r eme of r ot at i on .
HORI ZONTAL MODE

	

‘
§ 10 Magni f i er

	

Of f ( knob i n)
‘ SOURCE

	

• §¤

	

f . Set t he ‘ TRI GGER SLOPE but t on t o I N.

b . Connect ± 35- mV, 10- MHz l evel ed si ne- wave si gnal

	

g . CHECK- Di spl ay i s t r i gger e d al ong t he ent i r e negat i ve
vi a ± 50- ©cabl e and ± 50- © t er mi nat i on t o t he • §¤ I NPUT

	

sl ope of t he wavef or m as t he ‘ TRI GGER LEVEL cont r ol i s
connect or .

	

r ot at ed .

4- 13
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h . CHECK- Di spl ay i s n ot t r i gger ed ( no t r ace) at ei t her

	

e. CHECK- READY LED goes out andzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± si ngl e sweep

ext r eme of r ot at i on .

	

occur s .

4. Check Si ngl e Sweep Oper at i on

± . Adj ust t he ‘ TRI GGER LEVEL cont r ol t o obt ai n ± st a-

	

NOTE

b l e di spl ay . The ‘ I NTENSI TYcont rol may r equi r e adj ust ment t o
obser ve the si ngl e- sweep t r ace.

b . Set :

Channel 1 AC- GND- DC

	

GND

	

f . Pr ess i n t he SGL SWP but t on sever al t i mes .

‘ SOURCE

	

™• ¤

g . CHECK- Si ngl e- sweep t r ace occur s, and t he READY

c . Pr ess i n t he SGL SWP but t on . The READY LED

	

LED i l l umi nat es b r i ef l y ever y t i me t he SGL SWP but t on i s

shoul d i l l umi nat e and r emai n on .

	

p r essed i n and r el eased .

d. Set t he Channel 1 AC- GND- DC swi t ch t o DC.

	

h . Di sconnect t he t est equi pment f r om t he i nst r ument .



EXTERNAL Z- AXI S AND PROBE ADJUST

Equi pment Req ui r ed ( see Tabl e 4- 1) :

Level ed Si ne- Wave Gener at or ( I t em 2)

	

BNCzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤- Connect or ( I t em 8)

Two 50- © BNC Cabl es ( I t em 4)

	

10 § Pr obe ( pr ovi ded wi t h i nst r ument )

50- © BNCTer mi nat i on ( I t em 5)

Ver t i cal

I NI TI AL CONTROL SETTI NGS

	

co nnect or . Then connect ± 50- © cabl e and ± 50- © t er mi na-
t i on f r om t he ¤- connect or t o t he • §¤ – AXI S I NPUT con-
nect or on t he r ear panel .

Channel 1 POSI TI ON

	

Mi dr ange
VERTI CAL MODE

	

CH 1

BWLI MI T

	

Of f ( but t on out )
CH 1 VOLTS/ DI V	 1 V

CH 1 VOLTS/ DI V

Var i a b l e

	

CAL det ent
Channel 1 AC- GND- DC

	

DC

Hor i zont al

POSI TI ON

	

Mi dr a nge
HORI ZONTA L MODE

	

‘
‘ SEC/ DI V	 20¼s

SEC/ DI V Var i abl e

	

CAL det ent

§10 Magni f i er

	

Of f (k nob i n)

‘ TRI GGER

VAR HOLDOFF

	

NORM

Mode

	

¡ - ¡ AUTO
SLOPE

	

OUT
LEVEL

	

Mi dr ange
‘ &’ ™• ¤

	

VERT MODE
‘ SOURCE

	

™• ¤

PROCEDURE STEPS

1 . Chec k Ext er nal – - Axi s Op er at i o n

Per f o r mance Chec k Pr ocedur e- 2235 Ser vi ce

b . Set t he ge ner at or t o pr oduce ± 5- V, 50- kHz si gnal .

c . CHECK- For not i ceabl e i n t ensi t y modul at i on . The
posi t i ve p ar t of t he si ne wave shoul d b e of l ower i n t e nsi t y
t han t he negat i ve p ar t .

d . Di sconnect t he t est equi pment f r om t he i nst r ument .

2. Check Pr obe Adj ust Oper at i on

± . Set :

CH 1 VOLTS/ DI V	 10 mV
‘ SEC/ DI V	 0 . 5 ms

b . Connect t he 10 § Pr o be t o t he CH 1 OR § i np ut con-
nect or and i nse r t t he pr obe t i p i nt o t he PROBE ADJUST
j ac k on t he i nst r ument f r ont panel . I f necessar y, adj u st t he
pr obe compensat i on f or ± f l at - t opp ed squ ar e- wave d i spl ay .

c . CHECK- Di s p l ay amp l i t ude i s 4. 75 t o 5. 25 di vi si ons .

± . Connect t he l evel ed si ne- wave gener at or out put vi a ±

50- © cabl e and ± ¤- connect o r t o t he CH 1 OR § i nput con-

	

d. Di sconnect t he p r obe f r om t he i nst r ument .



ADJUSTMENT PROCEDURE

I NTRODUCTI ON

PURPOSE

The " Ad j ust ment Pr ocedur e" i szyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± set of l ogi cal l y se-

quenced i nst r uct i ons i nt ended t o r et ur n t he i nst r ume nt t o

conf or mance wi t h t he Per f or mance Requi r ement st at e-

ment s l i st ed i n Tabl e 1- 1 . Adj ust ment s cont ai ned i n t h i s p r o-

cedur e s houl d onl y be per f or med af t er checks f r om t he

" Per f or mance Check Pr ocedur e" ( Sect i on 4) h ave i ndi cat ed

± n eed f or r ead j ust ment or af t er r epai r s h ave b ee n made t o

t he i nst r ument .

STRUCTURE

	

L I MI TS AND TOLERANCES

Thi s pr oce dur e i s st r uct ur ed i nt o f our maj or su bsect i ons,

eac h of whi c h can b e per f or med i ndependent l y t o per mi t

adj ust ment of i ndi vi dual sect i ons of t he i nst r ument . For ex-

ampl e, i f onl y t he Ver t i cal sect i on f ai l s t o meet t he Per f or -

mance Requi r ement s or h as had r epai r s made, i t can be

r eadj ust ed wi t h l i t t l e or no ef f ect on ot her sect i o ns of t he

i nst r ument .

The Power Su ppl y sect i on, h owever , af f ect s al l ot her

sect i ons of t he i nst r ume nt . Ther ef or e, i f r epai r s or r eadj ust -

ment s h ave b een made t hat c hange t he absol ut e val ue of

any of t he su pp l y vol t ages, t he ent i r e Adj ust ment Pr ocedur e

s houl d be per f or med .

At t he begi nni ng of eac h subsect i on i s ± l i st of al l t he

f r ont - panel cont r ol set t i ngs r equi r ed t o pr epar e t he i nst r u-

ment f or per f or mi ng St ep 1 i n t hat su bsect i on . Eac h suc-

ceedi ng st ep wi t h i n ± su bsect i on shoul d be per f or med i n

se que nce and i n i t s ent i r et y t o ens ur e t hat cont r ol set t i ngs

wi l l be cor r ect f or ensui ng st eps . Al l st eps wi t hi n ± s ub sec-

t i on shoul d be compl et ed .

TEST EQUI PMENT

Sect i on 5- 2235 Ser vi ce

Tabl e 4- 1 . Wh en consi der i ng use of equi pment ot her t han

t hat r ecommended, ut i l i ze t he " Mi ni mum Speci f i cat i on" col -

umn t o d et er mi ne whet her avai l a b l e t est equi pment wi l l

suf f i ce .

Det ai l ed oper at i ng i nst r uct i ons f or t est equi pment ar e not

gi ven i n t h i s pr ocedur e. I f mor e oper at i ng i nf or mat i o n i s r e-

qui r ed, r ef er t o t he appr opr i at e t est - e qui pment i nst r uct i o n

manual .

The l i mi t s and t ol er ances st at ed i n t hi s p r ocedur e ar e

i nst r ument speci f i cat i ons onl y i f t hey ar e l i st ed i n t he " Per -

f or mance Requi r ement s" col umn of Tabl e 1- 1 . Tol er a nces

gi ven ar e appl i cabl e onl y t o t he i nst r ume nt under goi ng ad-

j u st ment and do not i ncl ude t est equi pment er r or . Adj ust -

ment of t he i nst r ument must be accompl i s hed at an ambi ent

t emper at ur e bet ween +20° C and +30° C, and t he i nst r u-

ment must h ave h ad ± war m- up per i od of at l east 20

mi nut es .

ADJUSTMENT I NTERACTI ON

Some adj u st ment s i nt er act wi t h and af f ect ot her adj ust -

ment set t i ngs . Ta bl e 5- 1 i dent i f i es t hese i nt er act i on ar eas .

Ref er t o t h i s t abl e i f ± p ar t i al pr oced ur e i s per f or med or i f ±

ci r cu i t r equi r es r eadj ust ment due t o ± component r epl ace-

me nt . To use Ta bl e 5- 1, f i r st f i nd t he adj ust ment t hat was

made ( ext r eme l ef t col umn) . Then move t o t he r i gh t , acr oss

t he r ow, unt i l you come t o ± dar k ened squ ar e . Fr om t he

dar k ened s quar e, move up t he col umn t o f i nd t he i nt er act i ve

adj ust ment . Chec k t he accur acy and, i f necessar y, r ead j ust

t he adj u st ment .

The t est equi pment l i st ed i n Ta bl e 4- 1 i s ± compl et e l i st of

	

PREPARATI ONFOR ADJUSTMENT

t he equi pment r e qui r ed t o accompl i sh bot h t he " Per f or -

mance Check Pr ocedur e" i n sect i on 4 an d t he " Adj u st ment

	

The i nst r ument cabi net must be r emoved t o per f or m t he

Pr ocedur e" i n t hi s sect i on . To assur e acc ur at e measur e-

	

Adj ust ment Pr ocedur e . See t he " Cabi net " r emove and ce-

ment s, i t i s i mpor t a n t t hat t est equi pment used f or mak i ng

	

pl ace i nst r uct i ons l ocat ed i n t he " Mai nt enance" sect i on of

t hese chec ks meet or exceed t he s peci f i cat i ons descr i be d i n

	

t he manual .
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Al l t est equi pment i t ems l i st ed i n Tabl e 4- 1 ar e r equi r ed

	

an i nt er nal adj ust ment set t i ng i f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± Per f or mance Char act er i s-
t o accompl i sh ± compl et e Adj ust ment Pr ocedur e . At t he be-

	

t i c cannot be met wi t h t he or i gi nal set t i ng . I f i t i s necessar y
gi nni ng of each s ubsect i on t her e i s an equi pment - r e qui r e d	 t o change t he set t i ng of an i nt er nal adj ust ment , c heck Tabl e
l i st showi ng onl y t he t est equi pment necessar y f or per f or m-

	

5- 1 f or possi bl e adj ust ment i nt er act i ons .
i ng t he st eps i n t hat subsect i on . I n t hi s l i st , t he i t em number
f ol l owi ng each p i ece of equi pment cor r esponds t o t he i t em
number l i st ed i n Tabl e 4- 1 .

	

Bef or e per f or mi ng any pr oce d ur e i n t hi s sect i on, set t he
POWER swi t ch t o ON an d al l ow ± 20- mi nut e war m- up
per i od .

Bef or e per f or mi ng t hi s pr ocedur e, do n ot pr eset any i n-
t er nal adj ust ment s and do not change t he - 8 . 6- V power -

	

The most accur at e d i spl ay adj ust ment s ar e made wi t h ±
suppl y adj ust ment . Al t er i ng t hi s adj ust ment may necessi t at e

	

st abl e, wel l - f ocused, l ow- i nt ensi t y di spl ay . Unl ess ot her wi se
± compl et e r eadj ust ment of t he i nst r ument , wher eas onl y ±

	

not e d , adj ust t he I NTENSI TY, FOCUS, and TRI GGER LEV-
par t i al adj ust ment mi ght ot her wi se be r equi r ed . Onl y change

	

EL cont r ol s as needed t o vi ewt he d i spl ay .

Adj ust ment s or
Repl acement s Made

- 8 . 6 V POWER SUPPL Y
TRACE ALI GNMENT
GEOMETRY
2/ 5mV DC BAL ANC E
CH 1 VAR BALANC E
MF / L F GAI N BA L ´ FREQ COMP
VERT I CAL GAI N
ATTENUATOR COMP
DEL AY L I NE COMP
HOR[ ™? GA I N
HORI Z § 1 ¸ GA I N
H I GH- SPEED TI MI NG
TR I GGER OFFSET
TRI GGER SENSI TI V I TY
SLOPE BALANCE
CRT REPL ACEMENT

Tab l e 5- 1
Adj ust men t I nt er act i ons
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I NDEX TO ADJUSTMENT PROCEDURE

	

Hor i zont al

	

Page

STEPS

	

1 . Adj ust Hor i zont al Ampl i f i er Gai n . . . . . . . . . . . . . 5- 14

2 . Adj ust zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§10 Hor i zont al Ampl i f i er Gai n

	

. . . . . . . . . 5- 15

3 . Ad j u st Magni f i er Regi st r at i on

	

. . . . . . . . . . . . . . . 5- 15

Power Supp l y an d CRT Di s p l ay

	

Page

	

4 . Chec k Swee p Lengt h

	

. . . . . . . . . . . . . . . . . . . . . 5- 15

1 . Chec k/ Adj ust Power Su pp l y DC Level s

	

. . . . . . . 5- 4

	

5 . Chec k Posi t i on Range . . . . . . . . . . . . . . . . . . . . . 5- 15

2 . Chec k Hi g h- Vol t age Su pp l y . . . . . . . . . . . . . . . . . 5- 5

	

6. Chec k Var i a b l e Range . . . . . . . . . . . . . . . . . . . . . 5- 15

3 . Adj ust CRT Gr i d Bi as . . . . . . . . . . . . . . . . . . . . . 5- 5

	

7 . Adj ust Del ay Di al Ti mi ng . . . . . . . . . . . . . . . . . . . 5- 16

4 . Adj ust Ast i gmat i sm . . . . . . . . . . . . . . . . . . . . . . . 5- 5

	

8. Adj ust Hi g h- Speed Ti mi ng . . . . . . . . . . . . . . . . . . 5- 16

5 . Adj ust Tr ace Al i g nme nt . . . . . . . . . . . . . . . . . . . . 5- 5

	

9. Adj ust 5- ns Ti mi ng and Li near i t y . . . . . . . . . . . . . 5- 16

10 . Check Ti mi ng Accur acy and Li near i t y . . . . . . . . . 5- 16
6 . Adj ust Geomet r y . . . . . . . . . . . . . . . . . . . . . . . . . 5- 5

	

11 . Check Del ay Ti me Di al Range and Accur acy . . . 5- 17

Ver t i cal

	

12 . Check Del ay J i t t er . . . . . . . . . . . . . . . . . . . . . . . . 5- 18

13 . Check Swee p Sepa r at i on . . . . . . . . . . . . . . . . . . 5- 19

1 . Ad j ust At t enuat or St ep Bal ance . . . . . . . . . . . . . 5- 6

	

14 . Ad j ust § Gai n

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . 5- 19

2 . Ad j ust 2/ 5 mV DC Bal ance . . . . . . . . . . . . . . . . . 5- 7

	

15 . Chec k § Bandwi dt h . . . . . . . . . . . . . . . . . . . . . . . 5- 19

3 . Ad j u st Channel 1 Var i abl e Bal ance . . . . . . . . . . . 5- 7

	

16 . Chec k ‘ - Sweep Hol dof f

	

. . . . . . . . . . . . . . . . . . . 5- 19

4 . Ad j ust Channel 2 I nver t Bal ance . . . . . . . . . . . . . 5- 7

5. Ad j ust MF/ LF Compensat i on and Gai n Bal ance . 5- 7

6. Ad j ust Ver t i cal Gai n . . . . . . . . . . . . . . . . . . . . . . . 5- 8

7. Chec k Def l ect i on Acc ur acy an d Var i abl e Range . 5- 8

	

Tr i gge r

8 . Chec k I n put Coup l i ng

	

. . . . . . . . . . . . . . . . . . . . . 5- 8

9 .

	

Adj ust At t enuat or Compensat i on

	

. . . . . . . . . . . . 5- 9

	

1 .

	

Adj ust Tr i gger Of f set

	

. . . . . . . . . . . . . . . . . . . . . . 5- 20

10 . Chec k Al t er nat i on Oper at i on . . . . . . . . . . . . . . . . 5- 10

	

2 . Adj u st Tr i gger Sensi t i vi t y . . . . . . . . . . . . . . . . . . . 5- 20

11 . Chec k Chop Oper at i on . . . . . . . . . . . . . . . . . . . . 5- 10

	

3 . Adj u st Sl ope Bal ance

	

. . . . . . . . . . . . . . . . . . . . . 5- 21

12 . Adj ust Hi g h- Fr equency Pea k i ng Compensat i on ,

	

4 . Adj ust ¡ - ¡ Aut o Tr i gger Cent er i ng . . . . . . . . . . . 5- 21

Del ay Li ne Compensat i on , and Channel 2 Hi g h -

	

5 . Chec k I nt er nal Tr i gge r i ng

	

. . . . . . . . . . . . . . . . . . 5- 21

Fr equency Compensat i on

	

. . . . . . . . . . . . . . . . . . 5- 10

	

6 . Check Ext er nal Tr i gger i ng . . . . . . . . . . . . . . . . . . 5- 22

13 . Adj ust 2- mV Pea k i ng Compensat i on

	

. . . . . . . . . 5- 11

	

7 . Check Ext er nal Tr i gge r Ranges

	

. . . . . . . . . . . . . 5- 22

8
14 . Chec k Tr i gger Vi ew Gai n

	

. . . . . . . . . . . . . . . . . . 5- 11

	

. Check Si ngl e Sweep Oper at i on

	

. . . . . . . . . . . . . 5- 23

15 . Chec k Posi t i on Range . . . . . . . . . . . . . . . . . . . . . 5- 11

16 . Chec k Bandwi dt h Li mi t Oper at i on

	

. . . . . . . . . . . 5- 12

17 . Chec k Bandwi dt h

	

. . . . . . . . . . . . . . . . . . . . . . . . 5- 12

	

Ext er nal –- Axi s an d Pr o be Adj ust
18 . Chec k Ch an nel I sol at i on . . . . . . . . . . . . . . . . . . . 5- 12

19 . Check Common- Mode Rej ect i on Rat i o . . . . . . . . 5- 13

	

1 . Chec k Ext er nal –- Axi s Oper at i on . . . . . . . . . . . . 5- 24

20 . Check I np ut Gat e Cur r ent . . . . . . . . . . . . . . . . . . 5- 13

	

2 . Chec k Pr o be Adj ust Oper at i on . . . . . . . . . . . . . . 5- 24
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Hor i zont al zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ TRI GGER

VAR HOLDOFF

	

NORM
Mode

	

¡ - ¡ AUTO
SLOPE

	

OUT
LEVEL

	

Mi dr ange
‘ &’ ™• ¤

	

VERT MODE
‘ SOURCE

	

™• ¤

POWER SUPPLY AND CRT DI SPLAY

Equi pment Requi red ( See Tabl e 4- 1) :

L evel ed Si ne-Wave Gener at or ( I t em 2)

	

Di gi t al Vol t met er ( I t em 10)

Ti me- Mar k Gener at or ( I t em 3)

	

DC Vol t met er ( i t em 12)

50- ©BNCCabl e ( I t em 4)

	

Scr ewdr i ver ( I t em 13)

50- ©BNCTer mi nat i on ( I t em 5)

at t he back of t hi s manual f or l ocat i on of t est poi nt s and adj ust ment s .

I NI TI AL CONTROL SETTI NGS

	

± . Connect t he di gi t al vol t met er l ow l ead t o c hassi s
gr ound and connect t he vol t s l ead t o t he - 8 . 6- V s uppl y

Ver t i cal

	

( ¤¡ 961) .

POSI TI ON ( bot h)

	

Mi d r ange
VERTI CAL MODE

	

CH 1
CH 1 VOLTS/ DI V	 5 mV	 b . CHECK- Vol t met er r eadi ng i s - 8 . 56 t o - 8 . 64 V. I f

CH 1 VOLTS/ DI V Var i abl e

	

CAL det e nt

	

t he r eadi ng i s wi t h i n t hese l i mi t s, s ki p t o p ar t d .

Channel 1 AC- GND- DC

	

GND

c . ADJUST- The - 8 . 6 VAdj pot ent i omet er ( R938) f o r ±
POSI TI ON

	

Mi dr ange

	

vol t met er r eadi ng of - 8 . 6 V.
HORI ZONTAL MODE

	

‘
‘ SEC/ DI V

	

§ - ¥

SEC/ DI V Var i a bl e

	

CAL det ent
§10 Magni f i er

	

Of f ( knob i n)

	

d . CHECK- Vol t age l evel s of t he r emai ni ng power su p -
pl i es l i st ed i n Ta bl e 5- 2 ar e wi t h i n t he speci f i ed l i mi t s .

PROCEDURE STEPS

1 . Chec k / Adj u st Power Suppl y DC Level s ( R938)

• Ÿ¤•

See

	

ADJUSTMENT LOCATI ONS 1

Power

Suppl y

- 8 . 6 V

+5 . 2 V

+8 . 6 V

+30 V

+100 V

Ta bl e 5- 2

Power Supp l y L i mi t s

Test

Poi nt

¤¡ 961

W968

W960

W956

W954

Rea di ng

(Vol t s)

- 8 . 56 t o - 8 . 64

+5 . 04 t o +5 . 36

+8 . 43 t o +8 . 77

+29. 1 t o +30. 9

+97 . 0 t o +103 . 0

Revi ew t he i nf or mat i on at t he begi nni ng of t he Adj ust -
ment Pr ocedur e bef or e st ar t i ng t hi s st ep.

	

e . Di sconnect t he t est equi pment f r om t he i nst r ument .
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2. Chec k Hi g h- Vol t age Sup p l y

	

c . Set t he gener at or t o pr o ducezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 50- kHz, 4- di vi si on
di spl ay .

WARNI NG

I nst r ument must be t ur ned of f when r emovi ng or r e-
pl aci ng t he cr t cover and cap.

b . CHECK- Vol t met er r eadi ng i s bet ween - 1900 Vand
- 2100 V.

3. Ad j ust CRT Gr i d Bi as ( R851)

b . Adj ust t he f r ont - panel FOCUS cont r ol t o pr oduce ±
wel l - def i ned dot .

c . Rot at e t he ‘ I NTENSI TY co nt r ol f ul l y
count er cl oc kwi se .

e . Di sconnect t he 50- © t er mi nat i on f r om t he • §¤ – AXI S
I NPUT connect or .

4. Adj ust Ast i gmat i sm ( R874)

± . Set :

‘ I NTENSI TY

	

Vi si bl e di spl ay
CH 1 VOLTS/ DI V

	

5 mV
Channel 1 AC- GND- DC

	

DC
‘ SEC/ DI V	 5 ¼s

d . ADJUST- Ast i g ( R874) and t he f r ont - panel FOCUS
cont r ol f or t he best def i ned wavef orm.

e . Di sconnect t he t est equi pment f r om t he i nst r ument .

± . Remove t he cr t cover and cap and conn ect ± do vol t -

	

5. Adj ust Tr ace Al i g nment

met er ca pabl e of measur i ng at l east - 2500 Vbet ween pi n

	

± . Posi t i on t he t r ace t o t he ce nt er h or i zont al gr at i cul e
2 of t he cr t soc ket an d c hassi s gr ound . Pi n 2 of t he cr t i s

	

l i ne .
negat i ve wi t h r espect t o t he chassi s .

b . ADJUST- The f r ont - panel TRACE ROTATI ON con-
t r ol f or opt i mum al i gnment of t he t r ace wi t h t he cent er hor i -
zo nt al gr at i cul e l i ne.

c . Di sconnect t he vol t met er l eads and r ep l ace t he cr t cap

	

6. Adj u st Geomet r y ( R870)

and cover .

	

± . Set :

CH 1 VOLTS/ DI V	 50 mV
‘ SEC/ DI V	 0 . 1 ms

± . Connect ± 50- © t er mi nat i on t o t he • §¤ – AXI S I NPUT
connect or l ocat e d on t he r ear panel .

	

b . Connect 50- • ¹ s t i me mar k er s f rom t he t i me- mar k gen-
er at or vi a ± 50- ©cabl e an d ± 50- © t er mi nat i on t o t he CH 1
OR§ i n put connect or .

c . Adj ust t he Channel 1 POSI TI ONcont r ol t o posi t i on t he
basel i ne p ar t of t he di spl ay bel ow t he bot t om h or i zont al
gr at i cul e l i ne .

d . Adj ust t he SEC/ DI VVar i a b l e cont r ol f or 5 mar ker s pe r
d i vi si on .

d . ADJUST- Gr i d Bi as ( R851) f or ± vi si bl e dot . Then
b ack of f t he Gr i d Bi as pot ent i omet er unt i l t he dot j ust
di sappear s .

	

e . ADJUST- Geom( R870) f or mi ni mumcur vat ur e of t he
t i me mar ker s at t he l ef t and r i ght edges of t he gr at i cul e .

f . Set t he Channel 1 AC- GND- DC swi t ch t o GND.

g. ADJUST- Geom( R870) f or mi ni mumcur vat ur e of t he
basel i ne t r ace when posi t i oned at t he t op and bot t om hor i -
zont al gr at i cul e l i nes usi ng t he Channel 1 POSI TI ON
cont r ol .

h . Set t he Channel 1 AC- GND- DC swi t ch t o DC.

i . Repeat par t s e t hr oug h h f o r o pt i mumcomp r omi se be-

b. Co nnect 50- As t i me mar k er s f rom t he t i me- mar k gen-

	

t ween t he ver t i cal and hor i zont al di spl ays .

er at or vi a ± 50- ©cabl e and ± 50- © t er mi nat i on t o t he CH 1
OR § i nput connect or .

	

j . Di sconnect t he t est equi pment f rom t he i nst r ument .
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Equi pment Requi r ed ( See Tabl e 4- 1) :

Cal i br at i on Gener at or ( I t em 1)

	

10zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ At t enuat or ( I t em 7)

Level ed Si ne- Wave Gener at or ( I t em 2)

	

Adapt er ( I t em 9)

50- © BNC Cabl e ( I t em 4)

	

Scr ewdr i ver ( I t em 13)

50- © BNC Ter mi nat i on ( I t em 5)

	

Low- Capaci t ance Al i gnment Tool ( I t em 14)

Dual - I nput Coupl er ( I t em 6)

	

10 § Pr o be ( i ncl ud ed wi t h i nst r ument )

I NI TI AL CONTROL SETTI NGS

	

PROCEDURE STEPS

Ver t i cal ( Bot h Channel s)

VERTI CAL

See

	

ADJUSTMENT L OCATI ONS 1

	

and

	

ADJUSTMENT L OCATI ONS 2

at t he back of thi s manual f or l ocat i ons of t est poi nt s and adj ust ment s .

POSI TI ON

	

Mi d r ange

	

1 . Ad j ust At t e nuat or St ep Bal ance (R10 and R60)
VERTI CAL MODE

	

CH 1
BWLI MI T

	

On ( but t on i n)

	

± . Posi t i on t he t r ace on t he cent er hor i zont al gr at i cul e
VOLTS/ DI V	 50mV	 l i neusi ng t he Channel 1 POSI TI ONcont r ol .
VOLTS/ DI V Var i a b l e

	

CAL det ent
I NVERT

	

Of f ( bu t t on o ut )
AC- GND- DC

	

GND

	

b . Set t he CH 1 VOLTS/ DI Vswi t c h t o 5 mV.

Hor i zont al

	

c . ADJUST- Ch 1 St ep ’ ±™ ( R10) t o set t he t r ace on t he

POSI TI ON

	

Mi dr ange

	

cent er h or i zont al gr at i cul e l i ne.

HORI ZONTAL MODE

	

‘

‘ SEC/ DI V	 0 . 5 ms

	

d . Set t he CH 1 VOLTS/ DI V swi t ch t o 50 mV.
SEC/ DI VVar i abl e

	

CAL det ent
§ 10 Magni f i er

	

Of f ( k nob i n)

e . Repeat p ar t s ± t hr oug h d unt i l t her e i s no t r ace s hi f t
when changi ng t he CH 1 VOLTS/ DI V swi t ch f r om 50 mV t o
5 mV.

VAR HOLDOFF

	

NORM
Mode

	

¡ - ¡ AUTO
SLOPE

	

OUT

	

f . Set t he VERTI CA L MODE swi t c h t o CH 2 .
LEVEL

	

Mi dr ange
‘ &’ ™• ¤

	

VERT MODE

‘ SOURCE

	

™• ¤

	

g . Repeat s par t s ± t hr o ugh e f or Chann el 2, adj u st i ng
‘ • §£ COUPLI NG

	

AC

	

Ch 2 St ep ’ ±™ ( R60) in par t c .

‘ TRI GGER
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2 . Adj ust 2/ 5 mV DC Bal ance ( R33 and R83)

	

b . Posi t i on t he t r ace on t he ce nt e r hor i zont al gr at i cul ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Set t he CH 2 VOLTS/ DI V swi t c h t o 5 mV.

	

l i ne usi ng t he Channel 2 POSI TI ONcont r ol .

b . Posi t i on t he t r ace on t he cent er h or i zont al gr at i cul e

l i ne usi ng t he Chan nel 2 POSI TI ONcont r ol .

c . Set t he CH 2 VOLTS/ DI V swi t c h t o 2 mV.

d . ADJUST- Ch 2 2/ 5 mV Dc ’ ±™ ( R83) t o set t he t r ace

on t he cent er hor i zont al gr at i cul e l i ne .

e . Repeat p ar t s ± t hr oug h d unt i l t her e i s no t r ace s hi f t

when c hangi ng t he CH 2 VOLTS/ DI V swi t c h f r om 5 mV t o

2 mV.

f . Set t he VERTI CAL MODE swi t c h t o CH 1 .

g . Repeat par t s ± t hr oug h e f or Channel 1, adj ust i ng Ch 1

2/ 5 mV Dc ’ ±™( R33) i n p ar t d .

3. Ad j u st Chann el 1 Var i abl e Bal ance ( 1125)

± . Set b ot h VOLTS/ DI V swi t c hes t o 10 mV.

b . Rot at e t he CH 1 VOLTS/ DI V Var i a bl e cont r ol f ul l y

count er cl ockwi se .

c . Posi t i on t he t r ace on t he cent er hor i zont al gr at i cul e l i ne

usi ng t he Channel 1 POSI TI ON cont r ol .

d . Rot at e t he CH 1 VOLTS/ DI V Var i abl e cont r ol cl oc k-

wi se t o t he CAL det ent .

e . ADJUST- Ch 1 Var ’ ±™ ( R25) t o set t he t r ace t o t he

cent er h or i zont al gr at i cul e l i ne.

f . Repeat par t s b t hr oug h e unt i l t her e i s no t r ace s hi f t

bet ween t he f ul l y cl oc kwi se and t he f u l l y count er cl ock wi se

posi t i o ns of t he CH 1 VOLTS/ DI V Var i abl e co nt r ol .

g . Ret ur n t he CH 1 VOLTS/ DI V Var i a b l e cont r ol t o t he

CAL det e nt .

c . Set t he I NVERT b ut t on t o On (but t on i n) .

d . ADJUST- Ch 2 I nver t ’ ±™( R75) t o set t he t r ace t o t he

cent er h or i zont al gr at i cul e l i ne .

e . Set t he I NVERT b ut t on t o Of f ( but t on out ) .

f . Repeat par t s b t hr oug h e unt i l t her e i s no t r ace s hi f t

when swi t chi ng t he I NVERT b ut t on bet ween t he On and Of f

posi t i ons .

g . Repeat St eps 2 and 3 f or Chan nel 1 unt i l no f ur t her

i mpr oveme nt i s not ed .

h . Repeat St eps 2 an d 4 f or Channel 2 unt i l no f ur t her

i mpr oveme nt i s not ed .

5. Adj u st MF/ LF Compensat i on and Gai n Bal ance

( C53, R97, C3, and R47) .

± . Set :

VERTI CAL MODE

	

CH 2

VOLTS/ DI V ( bot h )

	

10 mV

AC- GND- DC ( bot h)

	

DC

‘ SEC/ DI V	 20 ps

b . Connect t he h i g h- ampl i t ude squar e wave out put vi a ±

50- ©ca bl e, ± 10§ at t enuat or , and ± 50- © t er mi nat i on t o t he

CH 2 OR ¥ i n put connect or .

c . Set t he gener at or t o pr oduce ± 10- kHz, 5- di vi si on

di s pl ay .

d . Set t he t op of t he d i s pl ay on t he cent er hor i zont al

gr at i cul e l i ne usi ng t he Channel 2 POSI TI ON cont r ol .

e . ADJUST- Ch 2 MF/ LF Comp ( C53) and Ch 2 MF/ LF

Gai n ’ ±™(R97) f or t he b est f r ont cor ner and f l at t op.

f . Move t he ca bl e f r om t he CH2 OR ¥ i n put connect or t o

t he CH 1 OR § i n put connect or . Set t he VERTI CAL MODE

swi t ch t o CH 1 .

4. Ad j u st Channel 2 I nver t Bal ance ( R75)

	

g. Set t he t op of t he di spl ay on t he cent er hor i zont al

± . Set t he VERTI CAL MODE swi t c h t o CH 2.

	

gr at i cul e l i ne usi ng t he Channel 1 POSI TI ON cont r ol .

5- 7
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h . ADJUST- Ch 1 MF/ LF Comp ( C3) and Ch 1 MF/ LF

	

VOLTS/ DI V swi t c h . I f t r ace s hi f t i s obser ved, r epeat St ep 2
Gai nzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ ±™( R47) f or t he best f r ont cor ner a nd f l at t op .

	

of t h i s p r ocedu re.

i . Di sconnect t he t est equi pment f r om t he i nst r ume nt .

	

7. Chec k Def l ect i on Accur acy and Var i abl e Range

6. Adj ust Ver t i cal Gai n ( R145, R195, R76, and R26)

	

VERTI CAL MODE

	

CH 1

± . Connect ± 50- mVst andar d- ampl i t ud e si gnal vi a ± 50- ©

	

AC- GND- DC ( bot h)

	

DC

cabl e t o t he CH 1 OR § i n put connect o r .

b . Set t he ‘ SEC/ DI V swi t c h t o 0. 2 ms .

c . ADJUST- Ch 1 Gai n ( R145) f or an exact 5- di vi si on
di s pl ay .

e . ADJUST- Ch 2 Gai n ( 11195) f or an exact 5- di vi si on
di spl ay .

f . Change t he ge ner at or out put t o 10 mV and set b ot h
VOLTS/ DI Vswi t c hes t o 2 mV.

g. ADJUST- Ch 2 2- mV Gai n ( R76) f or an exact 5- di vi -
si on di spl ay .

h . Move t he ca bl e f r om t he CH 2 OR¥ i np ut co nn ect or t o
t he CH 1 OR § i n put co nnect or . Set t he VERTI CAL MODE
swi t ch t o CH 1 .

i . ADJUST- Ch 1 2- mV Gai n ( R26) f or an exact 5- d i vi -
si on di s p l ay .

	

1 V

j . Set bot h AC- GND- DC swi t ches t o GND.

	

5 V

k . CHECK- That no t r ace s hi f t occu r s when swi t ch i ng
b et ween t he 5 mV and 2 mV posi t i ons of t he CH 1
VOLTS/ DI V swi t c h . I f t r ace s hi f t i s obser ved, r epeat St ep 2
of t h i s p r ocedu re.

™. Set t he VERTI CAL MODE swi t c h t o CH 2 .

± . Set :

b . CHECK- Def l ect i on accur acy i s wi t h i n t he l i mi t s gi ven
i n Tabl e 5- 3 f or eac h CH 1 VOLTS/ DI V swi t c h set t i ng and
cor r espondi ng st an dar d- ampl i t ude si gnal . When at t he 20-
mV VOLTS/ DI V swi t c h set t i ng, r ot at e t he CH 1 VOLTS/ DI V
Var i a b l e cont r ol f u l l y count er cl ockwi se and CHECK t hat t he
di s pl ay decr eases t o 2 di vi si ons or l ess . Then r et ur n t he CH
1 VOLTS/ DI V Var i a b l e cont r ol t o t he CAL det ent and con-
t i nue wi t h t he 50- mV c hec k .

d . Move t he ca bl e f r omt he CH1 OR§ i nput connect or t o
t he CH 2 OR¥ i nput connect or . Set t he VERTI CAL MODE
swi t c h t o CH 2.

	

Tabl e 5- 3

Def l ect i on Accu r acy L i mi t s

VOLTS/ DI V St andar d Ver t i cal Accur acy
Swi t c h Ampl i t ude Def l ect i on Li mi t s

Set t i ng Si gnal ( Di vi si ons) ( Di vi si o ns)

2 mV

5 mV

10 mV

20 mV

50 mV

0. 1 V

0. 2 V

0. 5 V

2 V

10 mV	 5

20 mV	 4

50 mV	 5

0. 1 V

	

5

0. 2 V

	

™

	

4

0. 5 V

	

™

	

5

1 V ™ 5

2 V ™ 4

5 V ™ 5

10 V ™ 5

20 V

	

™

	

4

c . Move t he ca bl e f r om t he CH1 OR § i nput connect or t o
t he CH 2 OR ¥ i np ut connect o r . Set t he VERTI CAL MODE
swi t ch t o CH 2.

d . Repeat par t b usi ng t he Chan nel 2 cont r ol s .

m. CHECK- That no t r ace s hi f t occu r s when swi t c hi ng

	

8. Chec k I n put Coupl i ng

bet wee n t he 5 mV and 2 mV posi t i ons of t he CH 2

	

± . Set bot h VOLTS/ DI V swi t ches t o 10 mV.

4. 90 t o 5. 10

3. 92 t o 4. 08

4. 90 t o 5. 10

4. 90 t o 5. 10

3. 92 t o 4. 08

4. 90 t o 5. 10

4. 90 t o 5. 10

3. 92 t o 4. 08

4. 90 t o 5. 10

4. 90 t o 5. 10

3. 92 t o 4. 08
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b . Set t he cal i br at i on gener at or t o pr oducezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 20- mV

	

Tabl e 5- 4

si gnal .

	

At t enuat or Compensat i on Adj ust me nt s

c . Set t he b ot t om of t he si gnal on t he cent er hor i zont al

gr at i c u l e l i ne u si ng t he Channel 2 POSI TI ONcont r ol .

d . Set t he Channel 2 AC- GND- DC swi t ch t o AC.

e. CHECK- Di spl ay i s cent er ed about t he cent er hor i -

zont al gr at i cul e l i ne .

f . Move t he cabl e f r om t he CH2 OR ¥ i nput connect or t o

t he CH 1 OR § i n put connect or . Set t he VERTI CAL MODE

swi t c h t o CH 1 .

g . Repeat p ar t s c t hr o ugh e usi ng t he Channel 1 cont r ol s .

± . Set bot h AC- GND- DC swi t ches t o DC.

b. Connect t he h i g h- ampl i t ude squar e wave out p ut vi a ±

50- © t er mi nat i on, ± p r obe- t i p- t o- BNC adapt er , an d t he 10§

pr obe t o t he CH 1 OR § i n put co nnect or .

c . Set t he gener at or t o pr oduce ± 1- kHz, 5- di vi si on di s-

pl ay and compensat e t he pr obe usi ng t he pr o be compensa-

t i on adj ust ment ( see t he p r obe i nst r uct i on manual ) .

d . Set t he CH 1 VOLTS/ DI V swi t c h t o 0. 1 V.

e . Repl ace t he pr obe and pr obe- t i p- t o- BNCadapt er wi t h

± 50- © ca bl e .

f . Set t he ge ner at or t o p r oduce ± 5- di vi si on di spl ay .

• Ÿ¤•

Adj ust ment

	

™

	

Chann el 1

	

1

	

Chann el 2

10§ LF Comp

	

C12

	

C62

10§ I n put C

	

C11

	

C61

100§ LF Comp	 C5

	

C55

100§ I nput C

	

C4

	

C54

h . Repl ace t he 50- ©ca bl e and 50- © t er mi nat i on wi t h t he

pr o be and p r o be- t i p- t o- BNC adapt er .

i . Set t he gener at or t o pr oduce ± 5- di vi si on di s pl ay .

j . ADJUST- The 10 § I n put Cca paci t or f or best f l at t op .
h . Di sconnect t he t est equi pment f r om t he i nst r ume nt .

k . Repeat par t s e t hr oug h j un t i l no f ur t her i mpr ovement

9. Adj u st At t enuat or Compensat i on ( C12, C11, C5,

	

i s n ot ed .

C4, C62, C61, C55, and C54)

™. Set t he CH 1 VOLTS/ DI V swi t c h t o 1 V.

m. Repl ace t he p r o be an d pr obe- t i p- t o- BNCadapt er wi t h

t he 50- © cabl e an d 50- © t er mi nat i on .

· . Set t he ge ner at or t o pr oduce ± 5- di vi si on d i s p l ay .

¿. ADJUST- The 100§ LF Comp capaci t or f or best f r ont

cor ner .

Á. Repl ace t he 50- ©ca bl e and 50- © t er mi nat i o n wi t h t he

pr obe and p r obe- t i p- t o- BNCadapt er .

q . Set t he ge ner at or t o pr oduce ± 5- di vi si on d i spl ay .

r . ADJUST- The 100§ I np ut C ca paci t or f o r best f l at

t op .

Use Tabl e 5- 4 t o i dent i f y the cor r ect capaci t or f or

each channel adj ust men t .

	

s . Repeat p ar t s mt hr oug h r u nt i l no f ur t her i mpr ovement

i s not ed.

g. ADJUST- The 10 § LF Comp capaci t or f or best f r ont

cor ner .

	

t . Set t he VERTI CAL MODE swi t ch t o CH 2.
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b. Posi t i on t he Channel 1 and Chann el 2 t r aces about 2
d i vi si ons apar t usi ng t he Chann el 1 and Channel 2 POSI -
TI ON cont r ol s .

c . CHECK- Sweeps al t e r nat e f or al l t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ SEC/ DI V
swi t c h set t i ngs .

Å . Rep eat p ar t s b t hr oug h s f or Chann el 2.

	

12 . Adj u st Hi g h- Fr equency Compensat i on ( C237) ,

Del ay L i ne Compensat i on ( R240 and R241) , and
Chann el 2 Hi g h- Fr e quency Compensat i on ( C180)

½. Di scon nect t he t est equi pment f r om t he i nst r ument .
± . Set :

10. Chec k Al t e r n at i o n Oper at i o n

± . Set :

VERTI CA L MODE	 BOTHand ALT
AC- GND- DC ( bot h)

	

GND
‘ and ’ SEC/ DI V	 50ms
‘ &’ ™• ¤

	

CH 1

• Ÿ¤•

At sweep speeds of 2 ms per di vi si on or f ast er , t he
t r ace al t er nat i ons occur t oo r api dl y t o be obser ved .

11 . Chec k Chop Oper at i o n

VERTI CAL MODE

	

CH 1
BWL I MI T

	

Of f ( but t o n o ut )
VOLTS/ DI V (bot h)

	

10 mV
AC- GND- DC ( bot h)

	

DC
‘ SEC/ DI V	 0 . 05 ¼s
‘ SOURCE

	

™• ¤

b . Connect t he p osi t i ve- goi ng f ast - r i se s q ua r e wave out -
put vi a ± 50- © cabl e, ± 10 § at t enuat or , and ± 50- © t er mi na-
t i on t o t he CH 1 OR § i np ut connect or .

c . Set t he ge ner at or t o p r oduce ± 1- MHz, 5- di vi si on
di s p l ay .

d . Set t he t o p of t he di spl ay t o t he cent er hor i zont al gr at i -
cul e l i ne usi ng t he Channel 1 POSI TI ON cont r ol .

e . ADJUST- HF Pea k Comp ( C237) f or 2% over s hoot
( 0 . 1 di vi si on) on t he d i spl aye d si gnal .

f . ADJUST- DL Compl ( 13240) and DL Comp 2 ( R241)
f or best f l at t op on t he f r ont cor ner .

VERTI CAL MODE	 BOTHand CHOP
‘ SEC/ DI V	 1 As
‘ &’ ™• ¤

	

VERT MODE	 g . Repeat p ar t s e and f unt i l no f ur t her i mpr ovement i s
‘ SOURCE

	

• §¤

	

not ed .

± . Set :

b . Co nn ect t he 10 § p r o be t o t he • §¤ I NPUT connect or .

	

h . Set t he CH 1 VOLTS/ DI V swi t c h t o 5 mV.

c . Connect t he 10 § pr obe t i p t o ¤¡ 537.

	

i . Set t he gener at o r t o pr oduce ± 5- di vi si on di spl ay .

d . CHECK- Per i o d of one compl et e s quar e- wave cycl e

	

j . CHECK- Di s pl ay aber r at i ons ar e wi t hi n ±4%( 0 . 2 di vi -
i s bet ween 1 . 6 and 2. 6 h or i zont al di vi si ons .

	

si on or l ess) .

e . Di sconnect t he 10§ pr obe f r om ¤¡ 537 and t he • §¤
I NPUT co nnect or .

	

k . Repeat par t j f o r eac h of t he f ol l owi ng CH 1
VOLTS/ DI V swi t ch set t i ngs : 5 mV t hr ough 0. 5 V . Adj ust t he
ge ner at or out put and add or r emove t he 10 § at t enuat or as

f . CHECK- Two t r aces ar e vi si bl e f o r al l ‘ SEC/ DI V	 necessar y t o mai nt ai n ± 5- d i vi si o n di s pl ay at eac h
swi t c h set t i ngs .

	

VOLTS/ DI V swi t c h set t i ng .



™zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA. Move t he ca bl e f r om t he CH 1 OR § i nput connect or t o

	

c . Wh i l e h ol d i ng i n t he TRI G VI EWbut t on, use t he ‘
t he CH 2 OR ¥ i n put connect o r . Set t he VERTI CAL MODE

	

TRI GGER LEVEL cont r ol t o ve r t i cal l y ce nt er t he d i s pl ay .
swi t ch t o CH 2 .

d . CHECK- Di s pl ay ampl i t ude i s 4 t o 6 d i vi si o ns whi l e
m. Adj ust t he gener at or t o p r oduce ± 5- di vi si on di spl ay .

	

h ol d i ng i n t he TRI G V I EWbut t on .

· . Set t he t op of t he d i spl ay t o t he cent er hor i zont al gr at i -

	

e . Move t he cabl e f r omCH1 OR§ i n put connect o r t o t he
c ul e l i ne u si ng t he Channel 2 POSI TI ON co nt r ol .

	

CH 2 OR ¥ i n put connect or . Set t he VERTI CAL MODE
swi t ch t o CH 2 .

¿. ADJUST- Ch 2 Hi g h- Fr eq Comp ( C180) f or 2%over -
s hoot ( 0 . 1 di vi si on) on t he di spl ayed si gnal .

	

f . Repeat par t s µ and d .

Á. Set t he CH 2 VOLTS/ DI V swi t c h t o 5 mV.

	

g. Move t he cabl e f r om t he CH2 OR¥ i n put connect or t o
t he • §¤ I NPUT co nnect o r . Set t he ‘ SOURCE swi t c h t o
EXT.

q . Repeat par t s i t hr oug h k f or Channel 2 .

13 . Adj ust 2- mV Peak i ng Compensat i on ( C76 and

C26)

± . Set bot h VOLTS/ DI V swi t c hes t o 2 mV.

b . Set t he ge ner at or t o p r o duce ± 5- di vi si on di s pl ay .

c . Set t he t op of t he d i spl ay t o t he cent er hor i zont al gr at i -
cul e l i ne usi ng t he Chann el 2 POSI TI ON cont r ol .

d . ADJUST- Ch 2 2- mV Pea k Comp ( C76) f or 2%over -
s hoot of t he di spl ayed si gnal .

e . Move t he cabl e f r om t he CH2 OR¥ i npu t co nnect or t o

	

15 . Chec k Posi t i on Range
t he CH 1 OR § i n pu t connect or . Set t he VERTI CAL MODE
swi t ch t o CH 1 .

	

± . Set :

f . Repeat par t s b t hr oug h d f or Chann el 1, ad j ust i ng Ch 1
2- mV Pea k Comp ( C26) i n par t d .

g . Di sconnect t he t est equ i pment f r om t he i nst r ume nt .

14 . Chec k T r i gger Vi ew Gai n

± . Set :

h . Repeat p ar t s c and d .

j . Repeat p ar t s c and d .
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i . Set t he ‘ • §¤ COUPLI NGswi t c h t o DC.

k . Set t he ‘ • §¤ COUPLI NGswi t c h t o DC - 10 .

™ . Set t he gener at or t o pr o duce ± 5- V si gnal .

m. Repeat par t s c and d .

VOLTS/ DI V ( b ot h)

	

50 mV
AC- GND- DC ( bot h)

	

AC
‘ SOURCE

	

™• ¤

b . Move t he cabl e f r om t he • §¤ I NPUT connect or t o t he
CH 1 OR § i n put connect or .

c . Set t he gener at or t o pr oduce ± 0. 5- V si gnal .

d . Ad j ust t he CH 2 VOLTS/ DI V Var i a bl e cont r ol t o pr o-
VOLTS/ DI V ( bot h)

	

0. 1 V

	

duce ± 4. 4- di vi si on di spl ay . Set t he CH 2 VOLTS/ DI Vswi t c h
‘ SEC/ DI V	 0 . 2 ms

	

t o 10 mV.

b . Connect ± 0 . 5-V st andar d- ampl i t ud e si gnal vi a ± 50- ©

	

e. CHECK- The bot t om and t op of t he t r ace may b e
cabl e t o t he CH 1 OR § i nput co nn ect or .

	

p osi t i oned above and bel ow t he cent er hor i zont al gr at i cu l e
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l i ne by r ot at i ng t he Chan nel 2 POSI TI ON co nt r ol f ul l y cl ock -

	

c . CHECK- Di spl ay ampl i t ude i s 4. 2 di vi si ons or gr eat er

wi se and count er cl oc kwi se r espect i vel y .

	

as t he gener at or out pu t f r equency i s i ncr eased up t o t he

val ue s hown i n Ta bl e 5- 5 f or t he cor r es pondi ng VOLTS/ DI V

swi t c h set t i ng .

f . Move t he ca bl e f r om t he CH2 ORzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¥ i nput connect or t o
t he CH 1 OR § i nput connect or . Set t he VERTI CAL MODE
swi t ch t o CH 1 .

	

Tabl e 5- 5

Set t i ngs f or Bandwi dt h Checks

e. Move t he cabl e f r om t he CH 1 OR§ i nput conn ect o r t o

16 . Chec k Bandwi dt h Li mi t Oper at i o n

	

t he CH 2 OR ¥ i n put connect or . Set t he VERTI CAL MODE

± . Set :

	

swi t ch t o CH 2 .

b . Connect t he l evel ed si ne- wave gener at or out pu t vi a ±
50- ©ca bl e and ± 50- © t er mi nat i on t o t he CH 1 OR § i nput

	

± . Set :
connect o r .

c . Set t he ge ner at or t o pr oduce ± 50- kHz, 6- d i vi si o n

di s pl ay .

d . I ncr ease t he ge ner at or out put f r equency unt i l t he di s-

pl ay ampl i t ude decr eases t o 4 . 2 di vi si ons .

e . CHECK- Gener at or out put f r equency i s b et ween 18
MHz and 22 MHz .

g. Repeat par t s d an d e usi ng t he Chann el 1 cont r ol s .

h . Di sconnect t he t est equi pme nt f rom t he i nst r ume nt .

• Ÿ¤•

I nst al l the i nst r ument cabinet f or t he r emai ni ng ver t i cal
check s and al l ow ± 20- mi nu t e war m- up per i od bef ore
cont i nui ng wi t h t he Adj ust ment Pr ocedur e. See the
" Cabi net " r emove and repl ace i nst ruct i ons l ocat ed i n
the "Mai nt enance" sect i on of t he manual .

BWL I MI T

	

Of f (bu t t on out )
VOLTS/ DI V ( bot h)

	

2 mV

VOLTS/ DI V

Swi t ch Set t i ng

2 mV

5mV t o5 V

Gener at or

Out put Fr equency

90 MHz

100 MHz

d . Repeat par t s b and c f or al l i n d i cat ed CH 1

VOLTS/ DI V swi t ch set t i ngs, up t o t he out pu t - vol t age upper

l i mi t of t he si ne- wave gener at or bei ng used .

Ver t i cal POSI TI ON ( bot h)

	

Mi dr ange
BWLI MI T

	

On ( but t on i n)

	

f . Repeat p ar t s b and c f or al l i n d i cat ed CH2 VOLTS/ DI V

VOLTS/ DI V Var i abl e ( bot h)

	

CAL det e nt

	

swi t c h set t i ngs, up t o t he out pu t - vol t age upper l i mi t of t he

AC- GND- DC ( bot h)

	

DC

	

si ne- wave gener at or bei ng u se d.

‘ SEC/ DI V	 20As

18 . Chec k Channel I sol at i o n

VOLTS/ DI V ( bot h)

	

1 V
Channel 1 AC- GND- DC

	

GND
‘ SEC/ DI V	 0 . 1 AS

b . Set t he gener at or t o pr oduce ± 50- MHz, 5- di vi si o n

di s pl ay .

c . Set t he VERTI CAL MODE swi t ch t o CH 1 .

d . CHECK- Di spl ay ampl i t ud e i s 0. 05 d i vi si o n or l ess .

17 . Check Bandwi dt h

	

e . Move t he cabl e f r omt he CH2 OR¥ i n put connect or t o

± . Set :

	

t he CH 1 OR § i n pu t connect or .

f . Set :

VERTI CAL MODE

	

CH 2
b . Set t he gener at or t o p r oduce ± 50- kHz, 6- di vi si on

	

Chann el 1 AC- GND- DC

	

DC
d i spl ay .

	

Channel 2 AC- GND- DC

	

GND
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g . CHECK- Di spl ay ampl i t ude i s 0. 05 di vi si o n or l ess .

	

k . Ad j ust t he CH 1 or CH 2 VOLTS/ DI V Var i abl e co nt r ol
f or mi ni mumd i s pl ay ampl i t ud e .

h . Di sconnect t he t est equi pme nt f r om t he i nst r ument .

19 . Chec k Common- Mode Rej ect i on Rat i ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Set :

VOLTS/ DI V (bot h )

	

10 mV
I NVERT

	

On ( but t on i n )
Channel 2 AC- GND- DC

	

DC

b . Connect t he l evel ed si ne- wave gene r at or out put vi a ±
50- © cabl e, ± 50- © t er mi nat i o n , and ± dual - i n put coupl er t o
t he CH 1 OR § and CH 2 OR ¥ i n put connect o r s .

c . Set t he gene r at or t o pr oduce ± 50- MHz, 6- di vi si on
di s pl ay .

d . Ver t i cal l y cent er t he di spl ay usi ng t he Channel 2 POSI -
TI ON co nt r ol . Then set t he VERTI CAL MODE swi t c h t o
CH 1 and ver t i cal l y ce nt er t he d i s p l ay u si ng t he Channel 1
POSI TI ON cont r ol .

e . Set t he VERTI CAL MODE swi t c hes t o BOTH and
ADD.

f . CHECK- Di spl ay ampl i t ude i s 0. 6 di vi si on or l ess .

g . I f t he chec k i n par t f meet s t he r equ i r ement , s ki p t o
par t Á. I f i t does not , cont i n ue wi t h p ar t h .

h . Set t he VERTI CAL MODE swi t c h t o CH 1 .

™ . Set t he VERTI CAL MODE swi t c h t o CH 1 .

m. Set t he gener at o r t o p r oduce ± 50- MHz, 6- di vi si on
di spl ay .

· . Set t he VERTI CAL MODE swi t ch t o BOTH.

¿. CHECK- Di spl ay ampl i t ude i s 0. 6 di vi si on or l ess .

Á. Di sconnect t he t est equi pme nt f r om t he i nst rument .

20. Chec k I nput Gat e Cur r ent

±. Set :

VERTI CAL MODE

	

CH 1
VOLTS/ DI V ( bot h )

	

2 mV
VOLTS/ DI V Var i a b l e ( bot h)

	

CAL det e nt
AC- GND- DC ( bot h)

	

GND

b. Posi t i on t he t r ace on t he cent er hor i zont al gr at i cul e
l i ne usi ng t he Chann el 1 POSI TI ONcont r ol .

c . CHECK- For 0. 1 d i vi si on or l ess t r ace s hi f t whi l e al -
t er nat i ng t he Channel 1 AC- GND- DC swi t c h bet ween t he
AC and GNDposi t i o ns .

d . Set t he VERTI CAL MODE swi t c h t o CH 2 .

e . Repeat par t s b and c u si ng t he Channel 2 cont r ol s .

• Ÿ¤•

i . Set t he gener at or t o pr oduce ± 50- kHz, 6- di vi si on

	

To con t inue wi th t he Adj ust ment Pr ocedure, r emove
di spl ay .

	

t he inst r ument cabi net and al l ow± 20- mi nut e t i me pe-
r i od t o el apse bef or e cont i nui ng wi th t he Adj ust men t
Pr ocedur e . See t he " Cabi net " removal i nst r uct i ons l o-

j . Set t he VERTI CAL MODE swi t c h t o BOTH.

	

cat ed i n t he " Mai n t enance" sect i on of t he manual .
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Equi pme nt Requi r ed ( see Tabl e 4- 1) :

Cal i br at i on Gener at or ( I t em 1)

	

50- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA© BNCTer mi nat i on ( I t em 5)

Level ed Si ne- Wave Gener at or ( I t em 2)

	

Test Osci l l oscope ( I t em 11)

Ti me- Mar k Gener at or ( I t em 3)

	

Scr ewdr i ver ( I t em 13)

50- ©Ca bl e ( I t em 4)

	

Low- Capaci t ance Al i gnment Tool ( I t em 14)

Ver t i cal

	

1 . Adj ust Hor i zont al Amp l i f i er Gai n ( R740 and

POSI TI ON ( bot h)

	

Mi dr ange

	

R730)

VERTI CAL MODE

	

CH 1

	

± . Connect 0. 1- ms t i me mar ker s f rom t he t i me- mar k
BWL I MI T

	

Of f ( bu t t on out )

	

gener at or vi a ± 50- ©ca bl e and ± 50- © t e r mi nat i o n t o t he CH
CH 1 VOLTS/ DI V	 0 . 5 V

	

1 OR § i nput co nnect or .
CH 1 VOLTS/ DI V Var i a bl e

	

CAL det ent
Channel 1 AC- GND- DC

	

DC

b . Al i gn t he f i r st t i me mar ker wi t h t he f i r st ( ext r eme l ef t )
Hor i zont al

	

ver t i cal gr at i cul e l i ne usi ng t he Hor i zont al POSI TI ON
cont r ol .

POSI TI ON

	

Mi dr ange
HORI ZONTAL MODE

	

‘
‘ an d ’ SEC/ DI V	 0 . 1 ms
SEC/ DI V Var i abl e

	

CAL det e nt
§10 Magni f i er

	

Of f ( knob i n)
’ DELAY TI ME POSI TI ON

	

Fu l l y count er cl ock wi se

’ TRI GGER

SLOPE

	

OUT
LEVEL

	

Ful l y cl oc k wi se

‘ TRI GGER

See

	

ADJUSTMENT L OCATI ONS 1

	

and

	

ADJUSTMENT L OCATI ONS 3

at t he back of the manual f or t est point s and adj ust ment s l ocat i ons .

I NI TI AL CONTROL SETTI NGS

	

PROCEDURE STEPS

VAR HOLDOFF

	

NORM
Mode

	

¡ - ¡ AUTO
SLOPE

	

OUT
LEVEL

	

Mi d r ange
‘ &’ ™• ¤

	

VERT MODE
‘ SOURCE

	

™• ¤

HORI ZONTAL

c. ADJUST- ‘ Sweep Gai n ( R740) f o r 1 t i me mar ker

per d i vi si on over t he cent er 8 di vi si ons .

• Ÿ¤•

When maki ng t i mi ng meas ur ement s, use as ± r ef er -
ence t he t i ps of the t i me mar ker s posi t i oned at the
cent er h or i zont al gr at i cul e l i ne.

d . Set t he HORI ZONTAL MODE swi t c h t o ’ .

e . ADJUST- ’ Swee p Gai n ( R730) f or 1 t i me ma r k er
per di vi si on .



2. Adj ust zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§10 Hor i zont al Ampl i f i er Gai n ( R754)

	

5. Chec k Posi t i on Range

± . Set :

	

± . Set :

HORI ZONTAL MODE

	

‘

	

Ch annel 1 AC- GND- DC

	

DC
§10 Magni f i er

	

On ( k nob out )

	

‘ SEC/ DI V	 10 AS

b . Sel ect 10- As t i me mar k er s f r om t he t i me- mar k

	

b . Sel ect 10- ¼s t i me mar k er s f r om t he t i me- mar k
gener at or .

	

gener at or .

c . Al i gn t he near est t i me mar k er t o t he f i r st ver t i cal gr at i -

	

c . CHECK- St ar t of t he swee p can be posi t i oned t o t he
c ul e l i ne wi t h t he f i r st gr at i cul e l i ne.

	

r i ght of t he cent er ver t i cal gr at i cul e l i ne by r ot at i ng t he Hor i -
zont al POSI TI ON cont r ol f ul l y cl oc kwi se .

d. ADJUST- X10 Gai n ( R754) f or 1 t i me mar k er per
d i vi si o n .

	

d . CHECK- The 11t h t i me mar ker ca n be posi t i o ned t o
t he l ef t of t he ce nt er ver t i cal gr at i cul e l i ne by r ot at i ng t he
Hor i zo n t al POSI TI ON cont r ol f ul l y count er cl oc k wi se.

3 . Ad j u st Magni f i e r Regi st r at i o n (R749)

± . Set t he ‘ SEC/ DI Vswi t ch t o 0. 2 ms .

b . Sel ect 1- ms t i me mar ker s f r om t he t i me- mar k
gener at or .

c . Posi t i on t he mi ddl e t i me mar ker t o t he cent er ver t i cal
gr at i cul e l i ne usi ng t he Hor i zont al POSI TI ON cont r ol .

d . Set t he

	

X10 Mag ni f i er t o Of f ( k no b i n) .

e . ADJUST- Mag Regi s ( R749) t o posi t i o n t he mi ddl e
t i me mar k er t o t he cent er ver t i cal gr at i cul e l i ne .

f . Set t he §10 Mag ni f i er t o On ( kno b out ) and CHECK
f or no hor i zont al s h i f t i n t he t i me mar k er .

g . Repeat par t s µ t hr oug h f unt i l no f ur t her i mpr ovement
i s not ed .

4 . Check Sweep Lengt h

± . Set :

Chann el 1 AC- GND- DC

	

GND
§10 Magni f i er

	

Of f ( k nob i n)

b . Posi t i on t he st ar t of t he sweep at t he f i r st ver t i cal
gr at i cu l e l i ne usi ng t he Hor i zont al POSI TI ON cont r ol .
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e. Sel ect 50- ¼s t i me mar ker s f r om t he t i me- mar k
gener at or .

f . Al i gn t he 3r d t i me mar k er wi t h t he cent er ver t i cal gr at i -
c u l e l i ne u si ng t he Hor i zont al POSI TI ON co nt r ol .

g . Set t he

	

X10 Magni f i er t o On ( k no b out ) .

h . CHECK- Magni f i ed t i me mar k er can be p osi t i o ned t o
t he l ef t of t he cent er ver t i cal gr at i cul e l i ne b y r ot at i ng t he
Hor i zont al POSI TI ON cont r ol f u l l y count er cl ock wi se .

i . CHECK- St ar t of t he sweep can be p osi t i oned t o t he
r i gh t of t he ce nt er ver t i cal gr at i cul e l i ne by r ot at i ng t he Hor i -
zont al POSI TI ON cont r ol f ul l y cl oc k wi se .

6 . Check Var i abl e Range

± . Set :

Hor i zont al POSI TI ON

	

Mi dr ange
‘ SEC/ DI V	 0 . 2 ms
SEC/ DI V Var i abl e

	

Ful l y count er cl ock wi se
§10 Magni f i er

	

Of f ( k no b i n)

b . Sel ect 0. 5- ms t i me mar ker s f rom t he t i me- mar k
gener at or .

c . CHECK- En d of t he sweep i s t o t he r i gh t of t he 11t h
ver t i cal gr at i cul e l i ne.

	

c . CHECK- Ti me mar k er s ar e 1 d i vi si on or l ess apar t .

5- 1 5
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7 . Ad j ust Del ay Di al Ti mi ng ( R646 and R652)

	

e . ADJUST- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA’ Hi g h Speed Ti mi ng ( C713) f or 1 t i me

± . Set :

	

ma r ker per di vi si on over t he cent er 8 di vi si ons .

b. Sel ect 0. 1- ms t i me mar k er s f r om t he t i me- mar k
gene r at or .

c . Adj ust t he ‘ / ’ SWP SEP co nt r ol t o sepa r at e t he ‘
an d ’ Swee p s .

d . ADJUST- Del ay St ar t ( R646) so t hat t he 2nd ‘ -
Swee p t i me mar k er i s i nt ensi f i ed and t he ’ - Sweep t i me
mar k er ' s r i si ng edge st ar t s at t he begi nni ng of t he ’ Sweep.

e . Set t he ’ DELAY TI ME POSI TI ON di al t o 9. 00 .

f . ADJUST- Del ay End ( R652) so t hat t he 10t h ‘ -
Sweep t i me mar ker i s i nt ensi f i ed and t he ’ - Sweep t i me
mar k er ' s r i si ng edge st ar t s at t he begi nni ng of t he ’ Swee p .

5- 1 6

HORI ZONTAL MODE

	

ALT
‘ SEC/ DI V	 0 . 1 ms
’ SEC/ DI V	 1 ¼s
SEC/ DI VVar i a bl e

	

CAL det ent
’ DELAY TI ME POSI TI ON	 1 . 00

g. Set t he ’ DELAY TI ME POSI TI ON di al t o 1 . 00 .

h . Repeat par t s d t hr oug h g unt i l no f ur t her i mpr ovement
i s not ed.

8. Ad j u st Hi g h- Speed Ti mi ng ( C703 and C713)

	

CH 1 VOLTS/ DI V	 0 . 5 ½
§10 Mag ni f i er

	

Of f (knob i n)
± . Set :

	

‘ TRI GGER Mode

	

NORM

HORI ZONTAL MODE

	

‘
‘ SEC/ DI V	 0 . 1 ¼s

b . Sel ect 0. 1- As t i me mar k er s f r om t he t i me- mar k
gener at or .

c . ADJUST- ‘ Hi g h Speed Ti mi ng ( C703) f or 1 t i me
mar ker per di vi si on over t he cent er 8 di vi si ons .

d . Set :

9 . Adj ust 5- ns Ti mi ng and L i near i t y ( C775 and

C785)

± . Set :

CH 1 VOLTS/ DI V	 0 . 2 V
HORI ZONTA L MODE

	

‘
‘ SEC/ DI V	 0 . 05 ¼s
§10 Magni f i er

	

On ( knob out )

b . Sel ect 10- ns t i me mar ker s f r om t he t i me- mar k
ge ner at or .

c . Al i gn t he t i me mar ker s wi t h t he ver t i cal gr at i cul e l i nes
usi ng t he Hor i zont al POSI TI ONcont r ol .

d . ADJUST- 5- ns Ti mi ng ( C775 and C785 al t er nat el y)
f or one t i me mar k er ever y 2 di vi si ons over t he ce nt er 8 d i vi -
si ons of t he magni f i ed swee p .

e . CHECK- Ti me mar ker s bet ween t he 2nd and 4t h ver -
t i cal gr at i c u l e l i nes shoul d be al i gned wi t h i n 0. 05 d i vi si o n . I f
not , ± sl i g h t compr omi se b et ween t i mi ng and l i near i t y
s houl d be made by r eadj ust i ng t he 5- ns Ti mi ng capaci t or s
( C775 and C785) .

10 . Chec k Ti mi ng Accu r acy and L i nea r i t y

± . Set :

b . Sel ect 50- ns t i me ma r ker s f r om t he t i me- mar k er
gener at or .

c . Adj ust t he ‘ TRI GGER LEVEL cont r ol f o r ± st abl e,
t r i gger ed di s pl ay .

d . Use t he Hor i zont al POSI TI ONcont r ol t o al i g n t he sec-
ond t i me mar k er wi t h t he second ver t i cal gr at i c u l e l i ne .

HORI ZONTAL MODE

	

’

	

e. CHECK- Ti mi ng acc ur acy i s wi t h i n 2%¿ ( 0. 16 di vi si on
‘ SEC/ DI V	 0 . 2 ¼s

	

at t he 10t h ver t i cal gr at i cul e l i ne) , and l i near i t y i s wi t h i n 5%¿
’ SEC/ DI V	 0 . 1 AS

	

( 0 . 1 di vi si o n over any 2 of t he cent er 8 di vi si ons) .



Ta bl e 5- 6

	

i . Use t he Hor i zont al POSI TI ON cont r ol t o al i gn t he f i r st

Set t i ngs f or Ti mi ng Acc ur acy Checks

	

t i me mar ker t hat i s 25 ns beyond t he st ar t of t he sweep wi t h
t he second ver t i cal gr at i cul e l i ne .

0 . 1 s

0. 2s

0. 5s

Ti me- Mar k Gener at or Set t i ng

SEC/ DI V

	

j . CHECK- Ti mi ng accur acy i s wi t h i n 3%( 0 . 24 d i vi si on

Swi t c h Set t i ng

	

Nor mal

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

§ 10 Magni f i ed

	

at t he 10t h ver t i cal gr at i cul e l i ne) , and l i near i t y i s wi t h in 5° /µ
( 0 . 1 d i vi si on over any 2 of t he cent er 8 di vi si ons) . Excl ude

0. 05 As

	

50 n s

	

10 ns

	

any por t i on of t he sweep past t he 100t h magni f i ed di vi si on .

0 . 1 As

	

0. 1 As

	

10 ns

0. 2 ¼s

	

0. 2 As

	

20 ns

0. 5 As

	

0. 5 As

	

50 ns

	

k . Repeat par t s i an d j f or t he r emai ni ng ‘ SEC/ DI V and
t i me- mar k gener at or set t i ng combi nat i ons s hown i n Ta bl e

1 As

	

1 As

	

0. 1 As

	

5- 6 under t he " § 10 Magni f i e d" col umn .
2 As

	

2 As

	

0. 2 As

5 As

	

5 As

	

0. 5 As

10 ¼s

	

10 AS

	

1 AS

20 As

	

20 As

	

2 As

	

HORI ZONTAL MODE

	

’

50 As

	

50 As

	

5 As

	

‘ SEC/ DI V	 0 . 1 AS
’ SEC/ DI V	 0 . 05 As

0. 1 ms

	

0. 1 ms

	

10 As

	

§10 Magni f i er

	

Of f ( k nob i n)

0. 2 ms

	

0. 2 ms

	

20 As

0. 5 ms

	

0. 5 ms

	

50 As

1 ms

	

1 ms

	

0. 1 ms

2 ms

	

2 ms

	

0. 2 ms

5 ms

	

5 ms

	

0. 5 ms

10 ms

	

10 ms

	

1 ms

20 ms

	

20 ms

	

2 ms

	

11 . Chec k Del ay Ti me Di al Range and Accur acy

50 ms

	

50 ms

	

5 ms

‘ Sweep Onl y

0. 1 s

0. 2s

0. 5s

NOTE

	

b. Al i gn t he st ar t of t he ‘ Sweep wi t h t he 1 st ver t i cal

For check i ng the t i mi ng accur acy of the ‘ SEC/ Dl V

	

gr at i c u l e l i ne usi ng t he Hor i zont al POSI TI ON cont r ol .

swi t ch set t i ngs from 50 ms t o 0. 5 s, wat ch t he t i me
mar ker t i ps onl y at the 2nd and 10t h ver t i cal grat i cul e

	

c . CHECK- I nt ensi f i ed por t i on of t he t r ace st ar t s wi t h i n
l i nes whi l e adj ust i ng the Hori zont al POSI TI ONcont r ol .

	

0. 5 d i vi si on of t he st ar t of t he sweep.

f . Repeat p ar t s c t hr o ugh e f or t he r emai ni ng ‘ SEC/ DI V
and t i me- mar k gener at or set t i ng comb i nat i o ns s hown i n Ta-
bl e 5- 6 u nder t he" Nor mal " col umn .

g. Set t he §10 Magni f i er t o On ( k nob out ) .

™. Set :

m. Repeat par t s b t hr oug h k f or t he ’ Swee p. Kee p t he
‘ SEC/ DI V swi t c h one set t i ng sl ower t han t he ’ SEC/ DI V
swi t c h .

± . Set :
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Ch ann el 1 AC- GND- DC

	

GND
HORI ZONTAL MODE

	

ALT
10 ms

	

‘ and ’ SEC/ DI V	 0 . 2 ms
20 ms

	

§10 Magnf i er

	

Of f ( knob i n)
50 ms

	

’ DELAY TI ME POSI TI ON

	

Fu l l y count er cl ock wi se
‘ TRI GGER Mode

	

¡ - ¡ AUTO

d . Rot at e t he ’ DELAY TI ME POSI TI ON cont r ol f ul l y
cl ockwi se .

e . CHECK- I nt ensi f i ed por t i on of t he t r ace i s past t he
11 t h ve r t i cal gr at i cul e l i ne .

f . Set :h . Sel ect 50- ms t i me mar ker s f r om t he t i me- mar k gener -
at or when c hec k i ng t he ‘ Sweep and 5- ms t i me mar k er s

	

‘ an d ’ SEC/ DI V	 0 . 5 As
when c hec k i ng t he ’ Sweep.

	

’ DELAY TI ME POSI TI ON

	

Ful l y count er cl oc kwi se
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g. Al i gn t he st ar t of t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ Sweep wi t h t he 1 st ver t i cal

	

Á. Set :
gr at i cul e l i ne usi ng t he Hor i zont al POSI TI ON cont r ol .

h . CHECK- I nt ensi f i e d por t i on of t he t r ace st ar t s wi t h i n
1 . 1 di vi si ons of t he st ar t of t he swee p .

5- 1 8

i . Repeat par t s d and e.

j . Set :

Chann el 1 AC- GND- DC

	

DC
HORI ZONTAL MODE

	

’
‘ SEC/ DI V	 0. 5 ¼s
’ SEC/ DI V	 0. 05 ¼s
’ DELAY TI ME POSI TI ON	 1. 00

k . Sel ect 0. 5- ps t i me mar ker s f r om t he t i me- mar k
gener at or .

™ . Adj ust t he Hor i zont al POSI TI ON cont r ol so t hat t he
t op of t he f i r st f ul l y di s pl ayed t i me mar k er i s al i gned wi t h t he
cent er ver t i cal gr at i cul e l i ne.

m. Wi t hout c hangi ng t he Hor i zont al POSI TI ON cont r ol
set t i ng, set t he ’ DEL AY TI ME POSI TI ON di al t o 9. 00 .
Sl i g h t l y r eadj u st t he ’ DELAY TI ME POSI TI ON di al t o al i g n
t he t op of t he t i me mar k er wi t h t he cent er ver t i cal gr at i cu l e
l i ne .

· . CHECK- The ’ DELAY TI ME POSI TI ONdi al set t i ng
i s b et ween 8. 905 and 9. 095 .

¿. Repeat p ar t s ™ t hr oug h · f or t he r emai ni ng ‘ and ’

	

12 . Check Del ay J i t t e rSEC/ DI V and t i me- mar k ge ner at o r set t i ng combi nat i o ns
s hown in Tabl e 5- 7 .

	

± . Set :

Tabl e 5- 7

Set t i ngs f or Del ay Ti me Accu r acy Chec k s

0. 5 ps

	

0. 05 ¼s

	

0. 5 us

5 ps

	

0. 5 us

	

5 ¼s

0. 5 ms

	

50 ¼s

	

0. 5 ms

5 ms

	

0. 5 ms

	

5 ms

0. 5 s

	

50 ms

	

0 . 5 s

‘ SEC/ DI V	 5 ¼s
’ SEC/ DI V	 0 . 5 ¼s
’ DELAY TI ME POSI TI ON	 1 . 00

q . Sel ect 5- ¼s t i me mar ker s f r om t he t i me- mar k
gener at or .

r . Adj ust t he Hor i zont al POSI TI ON cont r ol so t hat t he
r i si ng edge of t he di spl ayed t i me mar k er i s al i gned wi t h t he
ce nt er ver t i cal gr at i cul e l i ne .

s . Wi t hout c hangi ng t he Hor i zont al POSI TI ON cont r ol
set t i ng, t ur n t he ’ DELAY TI ME POSI TI ON di al cl oc kwi se
t o posi t i on t he next t i me ma r k er l eadi ng edge t o t he ce nt er
ver t i cal gr at i c u l e l i ne.

t . CHECK- The ’ DELAY TI ME POSI TI ON di al set t i ng
i s 0. 975 t o 1 . 025 gr eat er t han t he p r evi ous set t i ng.

Å. Set t he ’ DELAY TI ME POSI TI ON di al t o t he exact
i nt ege r set t i ng .

½. Repeat p ar t s r t hr oug h Å f or eac h successi ve t i me
mar k er up t o t he mar k er co r r espondi ng t o t he ’ DELAY
TI ME POSI TI ON d i al set t i ng of 10 . 00 .

‘ SEC/ DI V	 0 . 5 ms
’ SEC/ DI V	 0 . 5 ¼s
’ DELAY TI ME POSI TI ON	 10 . 00

b . Sel ect 50- • ¹ s t i me mar ker s f rom t he t i me- mar k
‘ SEC/ DI V

	

’ SEC/ DI V	 Ti me- Mar k

	

gener at or .
Swi t c h Set t i ng

	

Swi t c h Set t i ng

	

Gener at or Set t i ng

c . Rot at e t he ’ DEL AY TI ME POSI TI ON di al count er -
cl ock wi se t o posi t i on ± t i me mar k er wi t hi n t he gr at i c u l e ar ea
f or eac h maj or di al d i vi si o n and CHECK t hat t he j i t t er on t he
l eadi ng edge d oes n ot exceed 0. 5 d i vi si on . Di sr egar d sl ow
dr i f t .

d . Di sconnect t he t est equi pment f r om t he i nst r ument .



13 . Check Sweep Separ at i on

	

b. Set t he gener at or t o p r oducezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 5- di vi si on h or i zont al

± . Set :
di spl ay at an out put f r equency of 50 kHz .

HORI ZONTAL MODE

	

A LT
‘ and ’ SEC/ DI V

	

0. 5 ms

	

µ . I ncr ease t he gener at or out put f r equency t o 3 MHz .

b . Use t he Channel 1 POSI TI ON cont r ol t o set t he ‘
Sweep at t he cent er h or i zont al gr at i cul e l i ne .

c . CHECK- The ’ Sweep can be p osi t i oned mor e t han
3. 5 di vi si ons above and bel ow t he ‘ Sweep when t he ‘ / ’
SWP SEP cont r ol i s r ot at ed f ul l y cl ockwi se and count er -
cl ockwi se r espect i vel y .

HORI ZONTAL MODE

	

‘
14 . Adj ust § Gai n ( R760)

	

‘ SEC/ DI V

	

1 ms

± . Set :

	

VAR HOLDOFF

	

NORM

CH 1 VOLTS/ DI V

	

10 mV
‘ SEC/ DI V

	

§ - ¥

	

b . Connect t he t est osci l l oscope and i t s 10§ p r obe t i p t o
t he f r ont end of R707 ( t owar d t he f r ont p anel ) whi ch i s l ocat -
ed on t he Ti mi ng ci r cui t boar d .

b . Connect ± 50- mV st andar d- ampl i t ude si gnal vi a ±
50- © cabl e t o t he CH 1 or § i nput connect or .

µ . ADJUST- § Gai n ( R760) f or exact l y 5- di vi si ons of
h or i zont al def l ect i on .

d . Di sconnect t he t est equi pment f r om t he i nst r ument .

15 . Check § Bandwi dt h
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d . CHECK- Di s pl ay i s at l east 3. 5 h or i zont al d i vi si ons .

e . Di sconnect t he t est equi pment f r om t he i nst r ument .

16 . Check ‘ - Sweep Hol dof f

± . Set :

c . CHECK- The ‘ - Sweep hol dof f i s gr eat er t hen 3 ms
but l ess t han 7 ms .

d . Rot at e t he VAR HOLDOFF cont r ol t o t he maxi mum
cl ockwi se posi t i on ( MAX) .

e. CHECK- The ‘ - Sweep hol dof f h as i ncr eased by ±
f act or of 10 or mor e .

± . Connect t he l evel ed si ne- wave gener at or out put vi a ±
50- ©cabl e an d ± 50- © t er mi nat i on t o t he CH 1 OR § i nput

	

f . Di sconnect t he t est osci l l oscope 10§ p r obe f r om
connect or .

	

R707.
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Equi pme nt Requi r ed ( see Tabl e 4- 1) :

Level ed Si ne- Wave Gener at or ( I t em 2)

	

10zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ At t e nu at or ( I t em 7)

50- © BNC Cabl e ( I t em 4)

	

Di gi t al Vol t met er ( I t em 12)

50- © BNC Ter mi nat i on ( I t em 5)

	

Scr ewdr i ver ( I t em 13)

’ TRI GGER

‘ TRI GGER

TRI GGER

See

	

ADJUSTMENT L OCATI ONS 1

at t he back of t hi s manual f or t est poi nt s and a dj ust ment l ocat i ons .

I NI TI AL CONTROL SETTI NGS

	

PROCEDURE STEPS

POSI TI ON

	

Mi dr ange
HORI ZONTAL MODE

	

‘
‘ an d ’ SEC/ DI V	 1 ms

SEC/ DI VVar i abl e

	

CAL det ent
§ 10 Magni f i er

	

Of f ( k nob i n)
’ DEL AY TI ME POSI TI ON

	

Ful l y count er cl ock wi se

SLOPE

	

OUT
LEVEL

	

Mi dr ange

1 . Adj u st Tr i gger Of f set ( 11309)

Ver t i cal ( Bot h Channel s)

	

± . Set t he Channel 1 t r ace and t he Channel 2 t r ace t o

POSI TI ON

	

Mi dr ange

	

t he cent er h or i zont al gr at i cul e l i ne usi ng t he Channel 1 and

VERTI CAL MODE	 BOTH- ALT

	

Chann el 2 POSI TI ON co nt r ol s .

BWLI MI T

	

Of f ( but t on out )

VOLTS/ DI V	 0. 5 V
VOLTS/ DI V Var i a b l e

	

CAL det ent

	

b . Connect t he di gi t al vol t met er l ow l ead t o c hassi s
I NVERT

	

Of f ( but t on out )

	

gr ound and t he h i g h ( vol t s) l ead t o W4000- 1 ( Al t Sweep

AC- GND- DC

	

GND

	

Logi c ci r cui t boar d connect or t o t he Mai n ci r cui t boar d) .

c . CHECK- The of f set vol t age r ead i ng i s l ess t han 80

Hor i zont al

	

mV . Not e t he r eadi ng f or u se in par t e.

d. Set t he ‘ &’ ™• ¤ swi t c h t o CH 1 .

e . ADJUST- Tr i gger Of f set ( R309) so t hat t he vol t age
r eadi ng i s t he same as t hat obt ai ned i n par t c.

f . Set t he ‘ &’ ™• ¤ swi t c h t o CH 2 .

g . Repeat par t s µ t hr oug h f unt i l t her e i s 1 mV or l ess
d i f f er e nce i n t he vol t met er r eadi ngs bet ween t he CH 1 and
CH 2 posi t i ons of t he ‘ &’ ™• ¤ swi t c h .

VAR HOLDOFF

	

NORM

	

2. Adj u st Tr i gge r Sensi t i vi t y ( R479)
Mode

	

¡ - ¡ AUTO
SLOPE

	

OUT

	

± . Set :

LEVEL

	

Mi d r ange

	

VERTI CAL MODE

	

CH 1
‘ &’ ™• ¤

	

CH 2

	

CH 1 VOLTS/ DI V	 0 . 1 V
‘ SOURCE

	

™• ¤

	

AC- GND- DC ( bot h)

	

AC
‘ • §¤ COUPLI NG

	

DC

	

‘ SEC/ DI V	 10 us



b. Connect t he l evel ed si ne- wave gene r at or out put vi azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±

	

5. Chec k I nt e r nal Tr i gge r i ng
50- © cabl e and ± 50- © t e r mi nat i on t o t he CH 1 OR § i n put
connect or .

	

± . Set :

CH 1 VOLTS/ DI V	 5 mV
CH 2 VOLTS/ DI V	 50 mV

c . Set t he gener at or t o pr oduce ± 50- kHz, 2. 2- di vi si on

	

‘ and ’ SEC/ DI V	 0 . 2 ¼s
di s pl ay .

	

‘ &’ ™• ¤

	

CH 1

d . Set t he CH 1 VOLTS/ DI V swi t c h t o 1 V.

	

b. Set t he gener at or t o p r oduce ± 10- MHz, 3- di vi si on
d i s p l ay.

e . ADJUST- Tr i gger Se nsi t i vi t y ( R479) whi l e r ot at i ng
t he ‘ TRI GGER LEVEL co nt r ol sl owl y so t hat t he ‘ Tr i gge r
i s j ust abl e t o be mai nt ai ned .

± . Set t he CH 1 VOLTS/ DI V swi t c h t o 50 mV.

b . Set t he gener at or t o p r oduce ± 4- di vi si on di s pl ay .

c . ADJUST- Sl o pe ’ ±™ ( R471) f or ± downwar d ver t i cal
s h i f t of 0. 22- di vi si o n at t he st ar t of t he swee p when c hang-

	

‘ TRI GGER Mode
i ng t he ‘ TRI GGER SLOPE swi t ch bet ween t he OUTand I N
posi t i ons .

	

NORM

4. Adj ust ¡ -¡ Au t o Tr i gger Ce n t e r i ng ( R434 and
R435)

± . Set :

‘ TRI GGER SLOPE

	

OUT

‘ TRI GGER LEVEL

	

Ful l y cl oc k wi se

Adj u st me nt Pr ocedur e- 2235 Ser vi ce

µ . Set t he CH 1 VOLTS/ DI Vswi t ch t o 50 mV.

d . CHECK- St abl e di spl ay can be obt ai ned by adj ust i ng
t he ‘ TRI GGER LEVEL co nt r ol f or each swi t c h combinat i on

3 . Ad j ust Sl ope Bal ance ( R471)

	

gi ven i n Tabl e 5- 8 .

Tabl e 5- 8
Swi t c h Combi nat i ons f or ‘ Tr i gge r i ng Chec k s

NORM

¡ - ¡ AUTO

¡ - ¡ AUTO

e. Set t he HORI ZONTAL MODE swi t ch t o ’ .

b. Set t he ge ner at or t o pr od uce ± 50- kHz, 5- di vi si on
di s pl ay .

	

f . CHECK- St abl e d i spl ay can be obt ai ned b y adj ust i ng
t he ’ TRI GGER LEVEL cont r ol i n ± posi t i on ot her t han t he
’ RUNS AFTER DLY posi t i o n f or b ot h t he OUT and I N

c . Set t he CH 1 VOLTS/ DI Vswi t ch t o 0. 5 V.

	

posi t i ons of t he ’ TRI GGER SLOPE swi t c h .

d . ADJUST- ( +) Aut o ( R434) so t hat t he ver t i cal di s-

	

g . Set :
pl ay j ust sol i dl y t r i gger s on t he posi t i ve peak of t he si gnal .

	

VERTI CAL MODE

	

CH 2
HORI ZONTAL MODE

	

‘

e . Set :
‘ &’ ™• ¤

	

CH 2

‘ TRI GGER SLOPE

OUT

I N

I N

OUT

‘ TRI GGER SLOPE

	

I N
‘ TRI GGER LEVEL

	

Ful l y co unt er cl oc k wi se

	

h . Move t he cabl e f rom t he CH 1 OR § i np ut co nnect o r
t o t he CH 2 OR ¥ i nput conn ect or .

f . ADJUST- ( - ) Aut o ( R435) so t hat t he di s pl ay j u st
sol i dl y t r i gger s on t he negat i ve peak of t he si gnal .

	

i . Repeat par t s d t hr o ugh f .



Adj u st me nt Pr oced ur e- 2235 Ser vi ce

j . Set :

HORI ZONTAL MODE

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘
‘ SEC/ DI V	 0 . 1 AS

§ 10 Magni f i er

	

On (knob out )

k. Set t he gener at or t o pr oduce ± 60- MHz, 1 . 0- di vi si on
di s pl ay .

™. Repeat par t s d t hr oug h f .

m. Set :

VERTI CAL MODE

	

CH 1
HORI ZONTAL MODE

	

‘
‘ &’ ™• ¤

	

VERT MODE

· . Move t he cabl e f r om t he CH 2 OR¥ i n put connect or
t o t he CH 1 OR § i nput connect or .

¿. Repeat par t s d t hr oug h f .

Á. Set :

HORI ZONTAL MODE

	

‘
‘ SEC/ DI V	 0 . 05 gs

q . Set t he gener at or t o pr oduce ± 100- MHz, 1 . 5-di vi si o n

di spl ay .

r . Repeat par t s d t hr ough f .

s . Set :

6 . Chec k Ext er nal Tr i gge r i ng

± . Set :

VERTI CAL MODE

	

CH 1
HORI ZONTAL MODE

	

‘
§10 Magni f i er

	

Of f ( kno b i n)

‘ SOURCE

	

• §¤

b . Connect ± 35- mV, 10- MHz l evel ed si ne- wave si gnal
vi a ± 50- © ca bl e and ± 50- © t er mi nat i on t o t he • §¤ I NPUT

connect or .

c . Pus h i n an d hol d t he TRI G VI EWbut t on .

d . CHECK- St abl e di spl ay can be obt ai ned by adj u st i ng

t he ‘ TRI GGER LEVEL cont r ol f or eac h swi t c h combi nat i on

gi ven i n Tabl e 5- 8 . Then r el ease t he TRI G V I EWbut t on .

e. Set t he gener at or out p ut vol t age t o 120 mV and t he
f r equency t o 60 MHz . Set t he §10 Magni f i er t o On ( knob
out ) .

f . Repeat par t s c and d.

g . Set t he gener at or out put vol t age t o 200 mV and t he

f r e q uency t o 100 MHz .

h . Repeat par t s c and d .

i . Di sconnect t he t est equi pment f r om t he i nst r ument .

7 . Chec k Ext er nal Tr i gge r Ranges

VERTI CAL MODE

	

CH 2

HORI ZONTAL MODE

	

‘
CH 1 VOLTS/ DI V	 0 . 5 V
‘ SEC/ DI V	 20 ,us
§10 Magni f i e r	 Of f ( knob i n)

t . Move t he ca bl e f r om t he CH 1 OR § i nput connect or

	

‘ TRI GGER Mode

	

NORM
t o t he CH 2 OR ¥ i nput connect or .

± . Set :

b . Co nn ect t he l evel e d si ne- wave ge ner at or out put vi a ±
50- © cabl e, ± 50- © t er mi nat i on, and ± dual - i n pu t co up l er t o

Å. Repeat p ar t s d t hr ough f .

	

bot h t he CH 1 OR § and • §¤ I NPUT co nnect o r s .

µ . Set t he gener at or t o pr oduce ± 50- kHz, 6. 4- d i vi si on

½. Di sconnect t he t est equi pment f r om t he i nst r ument .

	

di spl ay .



d . CHECK- Di spl ay i s t r i gger ed al ong t he ent i r e posi t i ve

	

c . Pr ess i n t he SGL SWP but t on . The READY LED

sl ope of t he wavef or m as t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ TRI GGER LEVEL cont r ol i s

	

shoul d i l l umi nat e and r emai n on .

r ot at ed .

e . CHECK- Di spl ay i s not t r i gger ed ( no t r ace) at ei t her

	

d . Set t he Channel 1 AC- GND- DC swi t ch t o DC.

ext r eme of r ot at i on .

f . Set t he ‘ TRI GGER SLOPE but t on t o I N .

g . CHECK- Di spl ay i s t r i gger ed al ong t he ent i r e nega-

t i ve sl ope of t he wavef or m as t he ‘ TRI GGER LEVEL con-

t r ol i s r ot at ed .

h . CHECK- Di spl ay i s not t r i gger ed ( no t r ace) at ei t her

ext r eme of r ot at i on .

8 . Check Si ngl e Sweep Oper at i on

± . Adj ust t he ‘ TRI GGER LEVEL cont r ol t o obt ai n ± st a-

bl e di spl ay .

	

g . CHECK- Si ngl e- sweep t r ace occur s, and t he READY

LED i l l umi nat es br i ef l y ever y t i me t he SGL SWP but t on i s

p r essed i n and r el eased .

b. Set :

Adj ust ment Pr ocedur e- 2235 Ser vi ce

e . CHECK- READY LED goes out and ± si ngl e sweep

occur s .

• Ÿ¤•

Th e ‘ I NTENSI TYcont r ol may r equi r e adj ust ment t o

obser ve the si ngl e- sweep t r ace.

f . Pr ess i n t he SGL SWP but t on sever al t i mes .

Channel 1 AC- GND- DC

	

GND

‘ SOURCE

	

™• ¤

	

h . Di sconnect t he t est equi pment f r om t he i nst r ument .



Adj ust ment Pr ocedur e- 2235 Ser vi ce

Equi pment Requi r ed ( see Tabl e 4- 1) :

L evel ed Si ne-Wave Gener at or ( I t em 2)

	

BNCzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¤- Conn ect or ( I t em 8)

Two 50- © BNC Ca bl es ( I t em 4)

	

10 § Pr obe ( pr ovi de d wi t h i nst r ument )

50- © BNC Te r mi nat i on ( I t em 5)

I NI TI AL CONTROL SETTI NGS

	

connect or . Then connect ± 50- © ca bl e and ± 50- © t er mi na-
t i on f r om t he ¤- connect or t o t he • §¤ – AXI S I NPUT con-

Ver t i cal

	

nect or on t he r ear panel .

Chan n el 1 POSI TI ON

	

Mi dr ange
VERTI CA L MODE

	

CH 1
BWLI MI T

	

Of f ( but t on out )
CH 1 VOLTS/ DI V	 1 V
CH 1 VOLTS/ DI V Var i abl e

	

CAL det e nt
Channel 1 AC- GND- DC

	

DC

Hor i zont al

EXTERNAL Z- AXI S AND PROBE ADJUST

POSI TI ON

	

Midr a nge
HORI ZONTA L MODE

	

‘

	

d . Di sconnect t he t est equi pment f rom t he i nst r ument .
‘ SEC/ DI V	 20¼s
SEC/ DI V Var i a bl e

	

CAL det ent
§10 Magni f i er

	

Of f (kn ob i n)

	

2. Chec k Pr obe Adj u st Oper at i o n

‘ TRI GGER

VAR HOLDOFF

	

NORM
Mode

	

¡ - ¡ AUTO
SLOPE

	

OUT
LEVEL

	

Mi dr ange
‘ &’ ™• ¤

	

VERT MODE
‘ SOURCE

	

™• ¤

PROCEDURE STEPS

1 . Check Ext er n al – - Axi s Oper at i o n

b . Set t he gener at or t o pr oduce ± 5- V, 50- kHz si gnal .

c . CHECK- For not i ceabl e i nt ensi t y modul at i on . The
posi t i ve par t of t he si ne wave s hou ld be of l owe r i nt ensi t y
t han t he negat i ve p ar t .

± . Set :

CH 1 VOLTS/ DI V	 10 mV
‘ SEC/ DI V	 0 . 5 ms

b . Co nn ect t he 10 § Pr obe t o t he CH 1 OR § i n put co n-
nect or and i nser t t he pr obe t i p i nt o t he PROBE ADJUST

j ac k on t he i nst r ument f r ont p anel . I f n ecessar y, adj ust t he
p r obe compensat i on f or ± f l at - t opped squ ar e- wave di s pl ay .

c. CHECK- Di s pl ay ampl i t ude i s 4. 75 t o 5. 25 d i vi si o ns .

± . Connect t he l evel ed si ne- wave gener at or out put vi a ±
50- © cabl e and ± ¤- con nect or t o t he CH 1 OR § i n put con-

	

d. Di sconnect t he pr obe f rom t he i nst r ument .



Thi s sect i on of t he manual cont ai ns i nf or mat i on f or conduct i ng p r event i ve mai nt enance, t r oubl eshoot i ng, and cor r ect i ve

mai nt enance on t he 2235 Osci l l oscope .

STATI C- SENSI TI VE COMPONENTS

The f ol l owi ng pr ecaut i ons ar e appl i cabl e when per f or m-

	

Tabl e 6- 1

i ng any mai nt enance i nvol vi ng i nt er nal access t o t he

	

Suscept i bi l i t y
i nst r ument .

	

t o St at i c Di schar ge Damage

CAUTI ON

St at i c di schar ge can damage any semi conduct or
componen t i n t h i s i nst r ument .

Thi s i nst r ument cont ai ns el ect r i cal component s t hat ar e

suscept i bl e t o d amage f r om st at i c di schar ge . Tabl e 6- 1 l i st s

t he r el at i ve suscept i bi l i t y of var i ous cl asses of semi conduc-

t or s . St at i c vol t ages of 1 kV t o 30 kV ar e common in unpr o-

t ect ed envi r onment s .

When per f or mi ng mai nt enance obser ve t he f ol l owi ng pr e-

caut i ons t o avoi d component d amage :

1 . Mi ni mi ze handl i ng of st at i c- sensi t i ve component s .

4 . Not hi ng capabl e of gener at i ng or hol di ngzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± st at i c

char ge shoul d b e al l owed on t he wor k st at i on sur f ace .

5. Keep t he component l eads shor t ed t oget her whenev-

er possi bl e .

MAI NTENANCE

ECL

Semi conduct or Cl asses

MOS or CMOS mi cr oci r cui t s or

di scr et es, or l i near mi cr oci r cui t s

wi t h MOS i nput s .

	

( Most Sensi t i ve)

Schot t ky si gnal d i odes

Schot t ky TTL

Hi gh- f r e quency bi pol ar t r ansi st or s

JFETs

Li near mi cr oci r cui t s

Low- power Schot t ky TTL

TTL

	

( Least Sensi t i ve)

Sect i on 6- 2235 Ser vi ce

Rel at i ve

Suscept i bi l i t y

Level se

2

3

4

5

6

7

8

9
2 . Tr anspor t and st or e st at i c- sensi t i ve component s or

assembl i es i n t hei r Or i gi nal cont ai ner s or on ± met al r ai l .

	

avol t age equi val ent f or l evel s : ( Vol t age di schar ged f r om ±
L abel any p ackage t hat cont ai ns st at i c- sensi t i ve compo-

	

100 pF capaci t or t hr ough ± r esi st ance of 100 ©. )

nent s or assembl i es .

	

1 = 100 t o 500 ½

	

± = 500 ½

	

7 = 400 t o 1000 V( est . )
2=200t o500V 5=400t o600V 6=900V
3=250V

	

6=600t o800V 9=1200V

3 . Di schar ge t he st at i c vol t age f r om your body b y wear -

i ng ± gr ounded ant i st at i c wr i st st r ap whi l e h andl i ng t hese

component s . Ser vi ci ng st at i c- sensi t i ve component s or as-

	

7. Do not sl i de t he component s over any sur f ace .
sembl i es shoul d be per f or med onl y at ± st at i c- f r ee wor k st a-
t i on by qual i f i ed ser vi ce per sonnel .

8 . Avoi d h andl i ng component s i n ar eas t hat h ave ± f l oor

or wor k- sur f ace cover i ng capabl e of gener at i ng ± st at i c

char ge .

9 . Use ± sol der i ng i r on t hat i s connect ed t o ear t h

gr ound .

6. Pi ck up component s by t hei r bodi es, never by t hei r

	

10 . Use

	

onl y

	

appr oved

	

ant i st at i c,

	

vacuum- t ype

l eads .

	

desol der i ng t ool s f or component r emoval .





I t em

Cabi net and Fr ont

Panel

Fr ont - panel Co nt r ol s

Connect or s

Car r yi ng Hand l e

Accessor i es

Resi st o r s

Ca paci t or s

Chassi s

I t em

Ci r cui t Boar ds

Sol der Conn ect i ons

Wi r i ng and Cabl es

Tabl e 6- 2
Ext er n al I nspect i on Chec k l i st

I nspect For

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

™

	

Repai r Act i on

Mai nt enance- 2235 Ser vi ce

Cr ac k s, scr at c hes, def or mat i ons, and damaged

	

Touch up pai nt and r e pl ace d ef ect i ve par t s .
h ar dwar e or gas ket s .

Mi ssi ng, damaged, or l oose k no bs, but t ons, and

	

Repai r or r e pl ace mi ssi ng or def ect i ve i t ems .

cont r ol s .

Br o ken sh el l s, c r ack ed i nsul at i on , and def or med

	

Repl ace d ef ect i ve p ar t s . Cl ean or wash out d i r t .

cont act s . Di r t i n connect or s .

Co r r ect oper at i on .

Mi ssi ng i t ems or par t s of i t ems, bent pi ns,

br ok en or f r ayed cabl es, and damaged
co nnect or s .

Loose, b r o ken, or co r r oded sol der connect i ons .

	

Cl ean sol der cor r osi on wi t h an er aser an d f l us h

Bur ned ci r cui t boar ds. Bur ned, b r o ken, or	 wi t h i sopr opyl al co hol . Resol der def ect i ve

cr ack ed ci r cui t - r un pl at i ng .

	

connect i ons . Det er mi ne cause of b ur ned i t ems

and r epai r . Repai r def ect i ve ci r cui t r uns .

Bur ned, cr ack ed, br oken, or bl i st er ed .

Col d sol der or r osi n j oi nt s .

	

™ Resol der j oi nt and cl ean wi t h i sopr opyl al cohol .

Damaged or l eak i ng cases . Cor r oded sol der on

	

Repl ace def ect i ve capaci t or s . Cl ean sol der

l eads or t er mi nal s .

	

~ connect i ons and f l us h wi t h i sopr opyl al co hol .

Loose pl ugs or connect or s . Bu r ned, br ok en , or

f r ayed wi r i ng .

Dent s, def or mat i o ns, and damage d har d war e .

I f any el ect r i cal component i s r e pl aced, conduct ± Per f or -

	

CLEANI NG. To cl ean t he i nt er i or , bl ow of f dust wi t h dr y,
mance Check of t he af f ect ed ci r c u i t and of ot her cl osel y

	

l ow- pr essur e ai r ( appr oxi mat el y 9 psi ) . Remove any r emai n-
r el at ed ci r cui t ( see Sect i o n 4) . I f r epai r or r epl acement wor k

	

i ng dust wi t h ± sof t br ush or ± cl ot h dampened wi t h ± sol u -
i s done on any of t he p ower s uppl i es, conduct ± compl et e

	

t i on of mi l d det er gent and wat er . ‘ cot t on- t i pped appl i cat or
Per f or mance Check and, i f so i n di cat ed, an i nst r ument r ead-

	

i s usef ul f or cl eani ng i n nar r ow spaces and on ci r cui t boar ds .
j ust ment ( see Sect i on 5) .

CA UTI ON

To pr event damage f r om el ect r i cal arci ng, en sure t hat
ci r cui t boar ds and component s ar e dr y bef or e appl y-
i ng power t o t he i nst r umen t .

Tabl e 6- 3
I nt er n al I nspect i on Chec k l i st

Repl ace def ect i ve p ar t s .

Repl ace damaged or mi ssi ng i t ems, f r ayed

cabl es, and def ect i ve par t s .

I ns pect For	 I

	

Repai r Act i on

Repl ace def ect i ve r esi st or s . Chec k f or cause of

bur ned component and r epai r as necessar y .

F i r ml y seat connect or s . Repai r or r e pl ace
d ef ect i ve wi r es or cabl es .

St r ai ght en, r e pai r , or r epl ace def ect i ve

h ar dwar e .

I f t hese met hods do not r emove al l t he dust or di r t , t he
i nst r u ment may be spr ay washed usi ng ± sol ut i on of 5° /µ

mi l d det er gent an d 95%wat er as f ol l ows :

1 . Gai n access t o t he par t s t o be cl eaned ( see " Removal
and Repl acement I nst r uct i o ns" ) .
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2. Spr ay wash di r t y par t s wi t h t he d et er gent - and- wat er

	

Spr ay onl y f or appr oxi mat el y f i ve seconds, usi ng an
sol ut i on ; t hen use cl ean wat er t o t hor oughl y r i nse t hem.

	

at omi zi ng spr ay devi ce .

SWI TCH CONTACTS. The VOLTS/ DI V and THE SEC/
DI V Swi t ches ar e mount ed ci r cui t - boar ds wi t hi n t he i nst r u-
ment . Car e must b e exer ci sed t o pr eser ve t he h i gh- f r equen-
cy char act er i st i cs of t hese swi t ches . Swi t ch mai nt enance i s
sel dom necessar y, but i f i t i s r equi r ed, obser ve t he f ol l owi ng
pr ecaut i ons .

1 . The VOLTS/ DI V swi t ches cont ai n cam- act uat ed
cont act s .

b . Dr y b ot h t he swi t ch and t he ci r cui t boar d on whi ch i t i s
3 . Dr y al l par t s wi t h l ow- pr essur e ai r .

	

mount ed, usi ng dr y l ow- pr essur e ai r .

CAUTI ON

Most spr ay- t ype ci r cui t cool an t s cont ai n Fr eon 12 aszyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
± pr op el l an t . Because many Fr eons adver sel y af f ect
swi t ch cont act s, do not use ± spr ay- t yp e cool ant s .

The onl y r ecommended ci r cui t cool ant s f or t he vol t s-
di vi si on at t enuat ors ar e dr y i ce ( CO) and i sopr opyl
al cohol .

± . Use onl y i sopr opyl al cohol as ± cl eani ng sol ut i on, es-
peci al l y i n t he ar ea of t he ver t i cal At t enuat or ci r cui t
boar d . Car bon- based sol vent s wi l l damage t he boar d
mat er i al .

b . Appl y t he al cohol wi t h ± smal l , camel - hai r br ush . Do
not use cot t on- t i pped appl i cat or s when cl eani ng
cont act s .

c . Bake t he swi t ch and t he ci r cui t boar d i n an oven at
75° C ( 167° F) f or 15 mi nut es t o el i mi nat e al l moi st ur e .

d . Spr ay ± ver y smal l amount ( onl y about ± 1/ 2- second
sq ui r t ) of ± r ecommended l ubr i cant , such as No Noi se,
i nt o t he sl ot s at t he t op of t he swi t ch housi ng .

e. Rot at e t he swi t ch cont r ol k nob about 180° and agai n
spr ay ± ver y smal l amount of l ubr i cant i nt o each sl ot .

LUBRI CATI ON

Most of t he pot ent i omet er s u sed i n t hi s i nst r ument ar e
per manent l y seal ed and gener al l y d o n ot r equi r e per i odi c
l ubr i cat i on . Al l swi t ches, bot h r ot ar y- and l ever - t ype, ar e i n-
st al l ed wi t h pr op er l ubr i cat i on appl i ed wher e necessar y and
wi l l r ar el y r equi r e any addi t i onal l ubr i cat i on . Ther ef or e, ±
r egul ar per i odi c l ubr i cat i on pr ogr amf or t he i nst r ument i s n ot
r ecommended .

SEMI CONDUCTOR CHECKS

Per i odi c checks of t he t r ansi st or s and ot her semi conduc-
t or s i n t he osci l l oscope ar e not r ecommended . The best
check of semi - conduct or per f or mance i s act ual oper at i on i n
t he i nst r ument .

PERI ODI C READJUSTMENT

2. The SEC/ DI V swi t ch i s compr i sed of r ot ar y- act i vat ed

	

To ensur e accur at e measur ement s, check t he per f or
cont act s .

	

r 'r ¹ ance of t hi s i nst r ument af t er ever y 2000 hour s of oper a-
t i on, or i f used i nf r equent l y, once each year . I n addi t i on,
r epl acement of component s may necessi t at e r eadj ust ment

C‘ ÅTi ON

	

of t he af f ect ed ci r cui t s .

Use onl y h ot de¯oni zed or di st i l l ed wat er , 55° C

	

Compl et e Per f or mance Check and Adj ust ment i nst r uc-
( 131 OF) , t o cl ean t he t i mi ng swi t ch i n t hi s i nst r ument .

	

t i ons ar e gi ven i n Sect i ons 4 and 5. The Per f or mance Check
Tap wat er cont ai n s i mpur i t i es whi ch ar e l ef t as resi du-

	

Pr ocedur e can al so be hel pf ul i n l ocal i zi ng cer t ai n t r oubl e i n
al s af t er evaporat i on .

	

t he i nst r ument . I n some cases, mi nor pr obl ems may be r e-
veal ed or cor r ect ed by r eadj ust ment . I f onl y ± par t i al adj ust -

a . Spr ay h ot wat er i nt o t he sl ot s at t he t op of each

	

ment i s per f or med, see t he i nt er act i on, char t , Tabl e 5- 1, f or
swi t ch housi ng whi l e r ot at i ng t he swi t ch cont r ol knob .

	

p ossi bl e adj ust ment i nt er act i ons wi t h ot her ci r cui t s .
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An i l l u st r at i on d epi ct i ng t h e l ocat i on of ± ci r c u i t boar d
wi t h i n t h e i nst r u ment i s s hown on t he f ol dout page ad j acent

s h oul d r eveal most pot ent i al p r obl ems b ef o re an i nst r umen t

	

t o t h e ci r cui t boar d i l l ust r at i on .
mal f unct i ons . However , sh ou l d t r oubl eshoot i ng be r equi r ed ,
t h e f ol l owi n g i nf or mat i o n i s pr ovi ded t o f aci l i t at e l ocat i on of
± f a u l t . I n addi t i on , t he mat er i al pr esent ed i n t h e " Th eor y of
Oper at i o n " and t h e " Di agr ams" sect i on s of t hi s ma nu al may

	

Ci r cui t Boar d I n t er connect i on Di ag r am
be h el pf ul wh i l e t r oubl es h oot i n g.

	

‘ ci r cui t boar d cabl e di st r i bu t i on di agr am and conn ect or -

TROUBLESHOOTI NGAI DS

	

p i n l ocat o r t a b l e i s p r ovi d ed i n t he " Di agr ams" sect i on t o ai d
i n t r aci ng ± si g n al pat h or power sou r ce b et ween boar ds . Al l

Sch emat i c Di agr ams

	

wi r es, p l ug and j ack number s ar e s hown al ong wi t h wi r e o r
p i n number s .

Compl et e sc h emat i c di agr ams ar e l ocat ed on t abbed
f ol dou t pages i n t h e " Di agr ams" sect i on . Th e por t i o ns of
ci r cui t r y t h at a r e moun t ed on eac h ci r cu i t boar d a r e en-
cl osed wi t h i n h eavy bl ack l i nes . Al so wi t h i n t h e bl ac k l i nes,
near ei t h er t h e t op or t h e bot t om edge, ar e t he assemb l y
number an d name of t h e ci r cui t b oar d .

Compon en t numb e rs and el ect r i cal val u es of comp o-
nent s i n t h i s in st r ument ar e s hown on t he schemat i c di a-
g r ams . Ref er t o t h e f i r st p age of t h e " Di ag r ams" sect i on f or
def i ni t i ons of t h e r ef er en ce d esi g n at or s and symbol s used t o
iden t i f y comp on ent s .

Ci r cu i t Boa r d I l l ust r at i ons

Ci r cui t boar d i l l ust r at i ons ( s h owi ng t h e physi cal l ocat i on
of each comp onen t ) ar e pr ovi d ed f or u se i n conj un ct i on wi t h
eac h sc h emat i c d i agr am. Each boar d i l l ust r at i on can be
f ound on t h e bac k si de of ± f ol dout p age, pr ecedi ng t he
sc hemat i c di agr am( s) t o wh i c h i t r el at es . I f mor e t h an o ne
sc h emat i c di agr am i s associ at ed wi t h ± par t i cul a r ci r cui t
boar d , t he b oar d i l l ust r at i o n i s l ocat ed on ± l ef t - h an d p age
pr ecedi ng t he di agr am wi t h whi c h t h e boa r d i s f i r st
associ at ed .

Al so p r ovi d ed i n t h e " Di agr ams" sect i on i s an i l l ust r at i on
of t h e bot t om si de of t h e Mai n ci r cui t boar d . Th i s dr awi ng
f aci l i t at es t r ou b l es hoot i ng by s h owi n g t h e co nnect i on pads
an d t h e l ocat i o n of component s t h at ar e moun t ed on t he t op
si de of t he b oar d . Pr o b i ng of Mai n boar d component si gnal s
t h at a r e i n accessi b l e f r om t he t o p si de ca n be ac h i eved wi t h -
ou t t h e n ecessi t y of di sassembl i n g por t i o n s of t h e
i nst r ument .

TROUBLESHOOTI NG

I NTRODUCTI ON	 Ci r cu i t Boa r d Locat i o n s

Power Di st r i but i on Di ag r am

Tr oubl esh oot i ng Ch ar t s
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‘ Power Di st r i but i on di agr am8 i s p r ovi ded t o ai d i n t r ou -
bl es hoot i ng power - suppl y p r obl ems . Th i s di agr am sh ows
ser vi ce j ump er s used t o r emove power f r om t h e var i ous ci r -
cui t boar d s . Excessi ve l oadi n g on ± power supp l y by ± ci r -
c u i t boar d ca n be i sol at ed t o t h e f au l t y b oar d by
d i sconnect i ng app r o p r i at e ser vi ce j u mper s .

Gr i d Coo r d i n at e Syst em

Eac h sch emat i c di agr amand ci r cui t b oa r d i l l ust r at i on h as
± gr i d b or der al ong i t s l ef t and t op edges . ‘ t abl e l ocat ed
adj acen t t o eac h sc hemat i c di ag r am l i st s t he g r i d coo r di -
nat es of eac h componen t s h own on t hat sc hemat i c . To ai d
i n physi cal l y l ocat i ng ± componen t on t he r es pect i ve ci r cu i t
boa r d , t h i s t abl e al so l i st s t he ci r c u i t - b oa r d gr i d coo r d i n at e
of each component .

Ad j acent t o each ci r c u i t boar d i l l ust r at i o n i s an al phanu-
mer i c l i st i n g of ever y componen t mount ed on t hat boa r d . ‘
secon d col umn i n t h i s l i st i ng i dent i f i es t he sc hemat i c di a-
g r ami n wh i ch eac h componen t can be f ound . Th ese compo-
n ent - l ocat or t abl es ar e es peci al l y usef ul wh en mor e t h an
on e sch emat i c d i agr am i s associ at ed wi t h ± p ar t i cu l ar ci r cui t
b oar d .

Th e t r ou bl es h oot i n g ch ar t s co nt ai ned i n t h e " Di agr ams"
Wavef o rmt est - poi nt l ocat i ons a re al so i dent i f i ed on t he

	

sect i on ar e t o b e used as an ai d i n l ocat i ng mal f un ct i o n i ng
ci r cui t boa r d i l l ust r at i on by hexagonal - ou t l i ned nu mber s t h at

	

ci r cui t r y . To use t h e ch ar t s, begi n wi t h t he Tr oubl esh oot i ng
cor r es p on d t o t he wavef or m nu mber s appear i ng on bot h t he

	

Gui de . Th i s ch ar t wi l l h el p i dent i f y ± par t i cul a r pr obl emar ea
sc hemat i c di agr amand t h e wavef ormi l l ust r at i on .

	

f or f ur t her t r oubl es h oot i n g.
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Not e t hat some t r oub l es hoot i ng- pr oced ur e boxes on

	

b r own- gr ay- gr een st r i pe combi nat i on, i n d i cat es Te kt r oni x

eac h c har t cont ai n number s al ong t hei r l ower ed ges . These

	

Par t Numb er 152- 0185- 00) . The cat hod e and anode en d s of

number s i dent i f y t he app l i ca b l e schemat i c d i agr am( s) t o b e

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± met al - encased d i ode can be i dent i f i ed by t he di ode sy mbol

used when per f or mi ng t he act i on speci f i ed i n t he box .

	

mar ked on i t s bod y .

Bot h Gener al and Speci f i c not es may be cal l ed out i n t he
t roubl es hoot i ng- c har t boxes . These not es ar e l ocat ed on

	

Semi conduct or Lea d Conf i gur at i o ns

t he i nne r panel s of t he f ol dout p ages . Speci f i c Not es cont ai n

	

Fi gur e 9- 2 i n t he " Di agr ams" sect i on s hows t he l ead co n-
pr oced ur es or add i t i onal i nf or mat i o n t o be used i n per f o r m-

	

f i gur at i ons f or semi conduct or devi ces used i n t he i nst r u -
i ng t he par t i c u l ar t r oub l es hoot i ng st ep cal l ed f or i n t hat box .

	

ment . These l ead conf i g ur at i ons and case st yl es ar e t y pi cal
Gener al Not es cont ai n i nf or mat i on t hat per t ai ns t o t he over -

	

of t hose avai l a b l e at compl et i on of t he d esi g n of t he i nst r u-
±™™ t r oub l es hoot i ng p r ocedu r e .

	

ment . Vendo r c hanges and per f or mance i mpr ovement

changes may r esul t i n changes of case st yl es or l ead conf i g

Some mal f unct i ons, es peci al l y t hose i nvol vi ng mul t i pl e si -

	

ur at i ons . I f t he d evi ce i n quest i o n d oes not appea r t o mat ch

mul t aneous f ai l u r es, may r equi re mo r e el abor at e t r oub l e-

	

t he co nf i gu r at i on i n Fi gur e 9- 2, exami ne t he associ at ed ci r -

s hoot i ng appr oac hes wi t h r ef er ences t o ci r cui t descr i pt i ons

	

cui t r y or co nsul t ± semi conduct or manuf act ur er ' s dat a

i n t he " Theor y or Oper at i on" sect i on of t hi s manual .

	

s heet .

Component Col or Codi ng

I n f or mat i o n r egar di ng col or codes an d mar ki ngs of r esi s-
t or s and ca paci t or s i s l ocat ed i n t he col or - cod i ng i l l ust r at i o n

( Fi gur e 9- 1) at t he begi nni ng of t he " Di agr ams" sect i on .

RESI STOR COLOR CODE. Resi st or s used i n t h i s i nst r u-

ment ar e car bon- f i l m, composi t i on, o r pr eci si on met al - f i l m

t ypes . They ar e col or co ded wi t h t he • ™‘ col o r code ; howev-

er , some met al - f i l m r esi st or s may h ave t he val ue p r i nt ed on

t he body . The col o r co d e i s i n t e r p r et ed b y st ar t i ng wi t h t he

st r i p t hat i s near est t o one end of t he r esi st o r . Composi t i on

r esi st or s h ave f o ur st r i pes ; t hese r epr esent t wo si gni f i ca nt

f i gur es, ± mul t i p l i e r , and ± t ol er ance val ue. Met al - f i l m r esi s-

t or s h ave f i ve st r i pes whi c h r epr esent t hr ee si gni f i cant f i g-

u r es, ± mul t i pl i er , an d ± t ol er ance val ue.

CAPACI TOR MARKI NGS. Ca paci t ance val ues of com-

mon di sc capaci t or s an d smal l el ect r ol yt i cs ar e mar k ed on

t he si de of t he capaci t or b od y . Wh i t e cer ami c ca paci t or s ar e

col or code i n pi cof ar ads, usi ng ± modi f i ed • ™‘ co d e-

Di pped t an t al um ca paci t or s ar e col or coded i n

mi cr of ar ads . Th e col or d ot i nd i cat es bot h t h e posi t i ve l ead

and t he vol t age r at i ng . Si nce t hese capaci t o r s ar e easi l y

d est r oyed by r ever sed or excessi ve vol t age, be car ef ul t o

obser ve t he p ol a r i t y and vol t age r at i ng .

Mu l t i p i n Connect or s

Mul t i p in connect o r o r i ent at i o n i s i ndi cat ed by t wo t r i an-
gl es : one on t he hol der and one on t he ci r cui t boar d . Sl ot
number s ar e u s ual l y mol d ed i nt o t he h ol der . When ± con-
nect i on i s mad e t o ci r cu i t -boar d p i ns, ensur e t hat t he t r i an-

gl e on t he h ol d er and t he t r i a ngl e on t he ci r cui t boar d ar e
al i gned wi t h each ot her ( see Fi gu r e 6- 1) .

t ia -' 'h-1¹7 0, L
6Á

( 0995- 11) 2662- 50

Fi gur e ² - 1 . Mul t i - connect or h ol der or i ent at i on .
DI ODE COLOR CODE . The cat hode end of eac h gl ass-

encase d di ode i s i ndi cat ed by ei t her ± st r i pe, ± ser i es of

st r i pes, or ± d ot . For most si l i co n or germa ni u m d i od es

ma r k ed wi t h ± ser i es of st r i pes, t he col or combi nat i o n of t he
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st r i pes i dent i f i es t hr ee d i gi t s of t he Te kt r oni x Par t Numbe r ,

u si ng t he r esi st o r col o r- code syst em ( e. g . , ± d i ode h avi ng

	

The equi pment l i st e d i n Tabl e 4- 1, or equi val e n t eq u i p -

ei t her ± pi n k or ± bl ue st r i p at t he cat hod e end, t hen ±

	

meat , may b e u sef ul when t r oubl es hoot i ng t h i s i nst r ument .
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The f ol l owi ng p r ocedur e i s a r r a nged i n an or der t hat en-

abl es c heck i ng si mpl e t r oubl e p ossi bi l i t i es bef or e requi r i ng

mor e ext ensi ve t r oub l es hoot i ng . The f i r st f our check s en-

sur e p r o per cont r ol set t i ngs, co nn ect i ons, oper at i on, and

adj ust ment . I f t he t r oubl e i s not l ocat ed by t hese chec ks, t he

r emai ni ng st eps wi l l ai d i n l ocat i ng t he def ect i ve component .

Wh en t he def ect i ve component i s l ocat ed , r e pl ace i t , usi ng

t he appr opr i at e r e pl aceme nt pr ocedur e gi ve n un der " Cor -

r ect i ve Mai nt enance" i n t h i s sect i on .

CAUTI ON

I ncor r ect cont r ol set t i ngs can gi vezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± f al se i nd i cat i o n of
i nst r ument mal f unct i on . I f t her e i s any quest i on a bout t he
cor r ect f unct i on or oper at i o n of any cont r ol , r ef er t o ei t her

t he " Oper at i ng I nst r uct i o ns" ( Sect i on 2) i n t h i s ma nual or t o

t he i nst r ument Oper at or s Manual .

2. Chec k Associ at ed Equi pment

To avoi d el ect r i cal s h ock , di sconnect t he i nst rumen t

f r om t he power - i nput source bef or e per f or mi ng vi s ual

inspect i on.

3. Vi sual Chec k

WA RNI NG

WARNI NG

Da nger ous pot en t i al s exi st at sever al poi nt s t hr ough-

out t hi s i nst r ument . I f i t i s oper at ed wi t h the cabi net

r emoved, do not t ouch exp osed conn ect i ons or

component s .

4. Chec k I nst r ument Per f o rmance and Adj ust me nt

Chec k t he p er f or mance of ei t her of t hose ci r cui t s wher e
t r oubl e app ear s t o exi st or t he ent i r e i nst r ument . The appar -
ent t r ou bl e may onl y b e t he r esul t of mi sad j ust ment . Com-
pl et e per f or mance c heck a nd adj ust ment i nst r uct i ons ar e
gi ve n i n Sect i o ns 4 and 5 of t h i s manual .

Bef or e usi ng any t est equipment t o ma k e measur e-

men t s on st at i c- sen si t i ve, cur r ent - sensi t i ve, or vol t -

age- sensi t i ve component s or assembl i es, en sur e that

a ny vol t age or cur r en t supp l i ed by the t est equipmen t

	

5. I sol at e Tr oubl e t o ± Ci r cui t
does n ot exceed t he l i mi t s of t he component t o be

t est ed.

	

To i sol at e pr obl ems t o ± par t i cul ar ar ea, use t he t r oubl e

sympt om t o h el p i dent i f y t he ci r cui t i n whi c h t he t r oubl e i s

l ocat e d. Ref er t o t he t r oub l es hoot i ng c har t s i n t he " Di a-

1 . Chec k Cont r ol Set t i ngs

	

gr ams" sect i on as an ai d i n l ocat i ng ± f a u l t y ci r c u i t .

6. Chec k Power Supp l i es

WA RNI NG
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Bef or e pr oceedi ng, ensur e t hat any equ i pme nt use d wi t h

	

For saf et y reasons an i sol at i on t r ansf or mer must b e

t hi s i nst r ument i s oper at i ng co r r ect l y . Ver i f y t hat i nput si g-

	

connect ed wh enever t r oubl eshoot i ng i s done i n t h e

nal s ar e p r o per l y co nnect ed and t hat t he i nt e rconnect i ng

	

Pr er eg ul at or and the I n ver t er Power Suppl y sect i ons .

cabl es ar e not d ef ect i ve . Chec k t he power - i nput - sou r ce
vol t ages .

Chec k t he p ower suppl i es whenever t r oubl e sympt oms
appear i n mor e t han one ci r cui t . The cor r ect out put vol t age
and r i pp l e f or each su ppl y s houl d be measur ed b et ween t he
su pp l y t est poi nt and chassi s gr ound ( see Ta bl e 6- 4 and
associ at ed ci r cui t boa r d i l l ust r at i on) . Vol t ages may be mea-
sur ed ei t her by an DMMor an osci l l osco pe, whi l e t he r i pp l e
measur ement s ar e accomp l i s hed onl y wi t h an osci l l oscope .
Bef or e c hec k i ng p ower - suppl y ci r c u i t r y set t he ‘ I NTENSI -
TY cont r ol t o mi ni mum b r i ght ness and t he ‘ SEC/ DI V
swi t c h t o § - ¥ mode.

Per f o rm± vi sual i ns pect i on . Thi s c heck may r eveal br o-
k en connect i ons or wi r es, d amaged component s, semi con

duct or s not f i r ml y mo un t ed, damaged ci r cu i t boar ds, or

	

Wh en measur i ng r i pp l e, use ± 1 § p robe wi t h ± b ayonet

ot her cl ues .

	

si gnal t i p at t ached t o t he pr obe t i p t o mi ni mi ze st r ay pi c kup.
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I n ser t t h e bayonet si gn al t i p t o t h e f i r st t est poi n t i n di cat e d

i n Ta b l e 6- 4 and t ou ch t he bayo n et gr ound t i p t o t he ch assi s

gr ound near t h e t est poi nt . The r i ppl e val u es l i st ed i n Tabl e

6- 4 ar e based onzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± syst em l i mi t ed in band wi dt h t o 30 kHz
( gr eat er bandwi dt h wi l l r esul t i n h i g her readi ngs) .

I f power suppl y vol t ages and r i ppl e ar e wi t h in t he l i st ed
r a nges, t he s uppl y can be assumed t o be oper at i ng cor r ect -
l y . I f any ar e out si de t hese r a nges, t he suppl y may be ei t her
mi sa dj ust ed or oper at i ng i ncor r ect l y. Use t he " Power Sup-
pl y, Di spl ay, and –- Axi s" sect i o n i n t he " Adj ust ment " pr oce-
du r e t o adj ust t he - 8 . 6 V suppl y .

‘ def ect i ve component el sewher e i n t he i nst r ument can
cr eat e t he appear a nce of ± power - s uppl y p r obl em and may
al so af f ect t he oper at i o n of ot her ci r cui t s .

- 8 . 6 V

	

¤¡ 961

	

- 8 . 56 t o - 8 . 64

	

1 . 5

+5 . 2 V

	

W968

	

+5 . 04 t o +5 . 36

	

3. 0

+8 . 6 V

	

W960

	

+8 . 43 t o +8 . 77

	

1 . 5

+30 V

	

W956

	

+29. 1 t o +30. 9

	

20 . 0

+100 V

	

W954

	

+97. 0 t o +103 . 0

	

40 . 0

7. Chec k Ci r cui t Boa r d I nt er co nnect i ons

Af t er t he t r ou bl e h as b een i sol at ed t o ± p ar t i c ul ar ci r cu i t ,
agai n c hec k f or l oose or br oken co nnect i ons and h eat - dam-
aged component s .

8 . Check Vol t ages and Wavef or ms

	

Wh en t r ou bl eshoot i ng t r ansi st o r s i n t he ci r c u i t wi t h ±
vol t met er , measur e bot h t he emi t t er - t o- base and emi t t er - t o

Of t en t he d ef ect i ve component can be l ocat ed by c hec k -

	

col l ect or vol t ages t o det er mi ne whet her t hey ar e co nsi st ent
i ng t he appr opr i at e vol t age or wavef or m i n t he ci r cui t . Ty p i - .

	

wi t h nor mal ci r cui t vol t ages . Vol t ages acr oss ± t r ansi st or
cal

	

vol t ages

	

ar e

	

l i st ed

	

on

	

t he

	

sc hemat i c

	

di agr ams .

	

may var y wi t h t he t y pe of devi ce and i t s ci r cui t f unct i on .
Wavef or ms ar e s hown adj acent t o t he schemat i cs, and
wavef or m t est poi nt s ar e i ndi cat ed on bot h t he sc hemat i cs
and ci r cui t boar d i l l ust r at i ons by h exagonal - out l i ned

	

Some of t hese vol t age ar e pr edi ct abl e. The emi t t e r - t o-
number s .

	

base vol t age f or ± co nduct i ng si l i con t r ansi st o r wi l l no r mal l y

NOTE

	

r ange f r om 0. 6 t o 0. 8 V. The emi t t er - t o- col l ect or vol t age f or
± sat ur at ed t r ansi st o r i s about 0. 2 V. Because t hese val ues

Vol t ages and wavef or ms gi ven on t he schemat i c di a-

	

ar e smal l , t he best way t o c hec k t hem i s by co nnect i ng ±
gr ams ar e not absol ut e andmay var y sl i ght l y bet ween

	

se nsi t i ve vol t met e r acr oss t he j unct i o n r at her t han compar -
¯nst r ument s . To est abl i s h operat i ng condi t i ons si mi l ar

	

i ng t wo vol t ages t a k en wi t h r es pect t o gr ound . I f t he f o rme r
t o t hose used t o obt ai n t hese r eadi ngs, see the " Vol t -

	

met hod i s used, bot h l eads of t he vol t met er must be i sol at ed
age and Wavef orm Set up" condi t i ons i n t he " Di a-

	

f r omgr ound .
gr ams" sect i on f or t he pr el i mi nar y equi pment set up.
Not e t he r ecommended t est equipment , i n i t i al f r ont -

panel control set t i ngs, and cabl e- connect i on inst r uc-

	

I f val ues l ess t han t hese ar e obt ai ned, ei t her t he devi ce i s
t i ons. The cont r ol - set t i ng changes ( f r omi ni t i al set up)

	

s hor t ed or no cur r ent i s f l owi ng i n t he ext er nal ci r cui t . I f

r equi red t o obt ai n t he gi ven wavef or ms and vol t ages

	

val ues exceed t he emi t t e r - t o- base val ues gi ven , ei t her t he
ar e l ocat ed on the wavef or m- di agr am page .

	

j unct i on i s r ever se b i ased or t he d evi ce i s def ect i ve . Vol t -

6- 8

Tabl e 6- 4

Power Suppl y L i mi t s and Ri pp l e

Power

	

Test

	

Rea di ng

	

¡ - ¡ Ri pp l e

Suppl y Poi nt (Vol t s) ( mV)

WARN I NG

To avoi d el ect r i c shock, al ways di sconnect the i nst ru-
ment fromt he power i nput sour ce bef or e r emovi ng or
r epl aci ng component s .

9. Chec k I ndi vi dual Component s

The f ol l owi ng pr oce du r es d escr i be met hods of chec ki ng
i ndi vi dual component s . Two- l ead component s t hat ar e sol -
der ed i n pl ace ar e most accur at el y c hec k ed by f i r st d i scon-
nect i ng one end f r om t he ci r cui t boar d. Thi s i sol at es t he
meas ur ement f r om t he ef f ect s of su r r oun di ng ci rcui t r y . See
Fi gur e 9- 1 f or val ue i dent i f i cat i on or Fi g ur e 9- 2 f or t ypi cal
semi conduct or l ead conf i gur at i o n .

CA UTI ON

When checki ng semi conduct or s, obser ve the st at i c-
sensi t i ve pr ecaut i ons l ocat e d at the begi nni ng of t hi s
sect i on .

TRANSI STORS. ‘ good c hec k of t r ansi st or oper at i on i s
act ual per f or ma nce un de r o per at i ng co nd i t i ons . ‘ t r ansi st or
can most ef f ect i vel y be c hec k ed b y s ubst i t u t i ng ± known
good component . However , be sur e t hat ci r cui t condi t i ons
ar e not s uc h t hat ± r epl acement t r ansi st or mi ght al so be
damaged . I f subst i t ut e t r ansi st or s ar e not avai l abl e, u se ±
dynami c t est er . St at i c- t y pe t est er s ar e not r ecommended,
si nce t hey d o n ot c heck oper at i on under si mul at ed oper at -
i ng condi t i ons .
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ages exceedi ng t hose gi ven f or t ypi cal emi t t er - t o- col l ect or

	

DI ODES. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ di ode can be c heck ed f or ei t her an open or ±

val ues coul d i ndi cat e ei t her ± n onsat ur at ed devi ce oper at i ng

	

shor t ed co ndi t i on by meas ur i ng t he r esi st ance bet wee n t er -

nor mal l y or ± def ect i ve ( o p en- ci r cui t ed) t r ansi st or . I f t he de-

	

mi nal s wi t h an ohmmet er set t o ± r ange h avi ng ± l ow i nt er -

vi ce i s conduct i ng, vol t age wi l l be devel oped acr oss t he r e-

	

· ±™sour ce c ur r ent , such as t he R § 1 k© r ange. The d i ode

si st or s i n ser i es wi t h i t ; i f i t i s open, no vol t age wi l l be

	

r esi st a nce shoul d b e ver y h i g h i n one di r ect i on and ver y l ow

devel oped acr oss t he r esi st or s i n ser i es wi t h i t , unl ess cur -

	

when t he met er l eads ar e r ever sed .

r ent i s b ei ng s up pl i ed b y ± par al l el pat h .

When condu ct i ng, si l i con d i odes shoul d h ave 0. 6 t o 0. 8 V

CA ÅÄ10 •

	

acr oss t hei r j u nct i ons, and sc hot t ky di odes s houl d have 0. 2

t o 0. 4 Vacr oss t hei r j unct i ons . Hi g her r eadi ngs i ndi cat e t hat

t hey ar e ei t her r ever se b i ased or def ect i ve, d ependi ng on

Wh en checki ng emi t t er - t o- base j unct i ons, do not use

	

pol ar i t y .

an ohmmet er r ange that h as ei t her ± hi gh i nt ernal cur -

r ent or vol t age. H̄gh cur r ent or hi gh vol t age can dam-

age

	

t he

	

t r ansi st or .

	

Rever se

	

bi asi ng

	

t he

	

RESI STORS. Chec k r esi st or s wi t h an ohmmet er . Ref er

emi t t er - t o- base j unct i on wi th ± hi gh current may de-

	

t o t he " Repl aceabl e El ect r i cal par t s" l i st f or t he t ol er ances of

gr ade the t r ansi st or ' s cur r ent - t r ansf er r at i o (Bet a) .

	

r esi st or s used i n t h i s i nst r ument . ‘ r esi st or nor mal l y d oes

not r equi r e r epl acement unl ess i t s measur ed val ue var i es

wi del y f r om i t s speci f i ed val ue and t ol er ance .

‘ t r ansi st or emi t t e r - t o- base j unct i on al so ca n be c heck ed

f or an open or s hor t ed condi t i on by measur i ng t he r esi s-

t ance bet ween t er mi nal s wi t h an ohmmet er set t o ± r ange

	

I NDUCTORS. Check f or open i nduct or s by c hec k i ng con-

havi ng ± l ow i nt er nal sour ce cur r ent , suc h as t he R § 1 k©

	

t i nui t y wi t h an ohmmet er . Shor t ed or par t i al l y s hor t ed i nd uc-

r ange . The j unct i on r esi st ance shoul d be ver y h i g h i n one

	

t or s can u sual l y be f o un d by checki ng t he wavef or m

di r ect i on an d ver y l owwhen t he met er l eads ar e rever sed.

	

r esponse when hi g h- f r equency si gnal s ar e passed t hr oug h

t he ci r cui t .

Wh en t r oub l eshoot i ng ± f i el d- ef f ect t r ansi st or , t he vol t -

age acr oss i t s el ement s can b e c hec ked i n t he same ma nner

	

CAPACI TORS. ‘ l eaky or s hor t ed capaci t o r can best be

as pr evi o usl y descr i bed f or ot her t r ansi st or s . However , r e-

	

det ect ed by c hec k i ng r esi st ance wi t h an ohmmet er set t o

member t hat i n t he nor mal d epl et i on mode of oper at i o n , t he

	

one of t he h i g hest r anges . Do not exceed t he vol t age r at i ng

gat e- t o- so ur ce j unct i on i s r ever se bi ased ; i n t he en hanced

	

of t he ca paci t or . The r esi st ance r ead i ng s houl d be h i g h af t er

mode, t he j unct i on i s f or war d b i ased .

	

t he ca paci t or i s c har ged t o t he out put vol t age of t he ohm-

met er . An open ca paci t or can be det ect ed wi t h ± capaci -

t ance met er or b y check i ng whet her t he capaci t or passes ac

I NTEGRATED CI RCUI TS. An i nt egr at ed ci r cui t ( I C) can

	

si gnal s .
b e chec k ed wi t h ± vol t met er , t est osci l l oscope, or by d i r ect

s ub st i t ut i on . ‘ good under st andi ng of ci r cui t oper at i on i s

essent i al t o t r oubl es hoot i ng ± ci r cu i t havi ng an I C. Use car e

	

10 . Rep ai r and Adj u st t he Ci r c ui t
when check i ng vol t ages and wavef or ms around t he I C so

t hat adj acent l eads ar e not s hor t ed t oget her . The gr abber

	

I f any def ect i ve p ar t s ar e l ocat e d, f ol l ow t he r epl acement

t i p or an I C t est cl i p pr ovi des ± conveni e n t means of cl i ppi ng

	

pr ocedur es gi ven un der " Cor r ect i ve Mai nt ena nce" i n t h i s

± t est pr obe t o an I C.

	

sect i on . Af t er any el ect r i cal component h as b ee n r e pl aced,

t he per f or mance f or t hat par t i cul ar ci r cui t shou ld be

c heck ed, as wel l as t he per f o rma nce of ot her cl osel y r el at ed

C‘ Å Ä1 Ÿ•

	

ci r cui t s . Si nce t he power s uppl i es af f ect al l ci r c u i t s, p er f o r -

mance of t he ent i r e i nst r ument s houl d be check ed i f wor k

has b een done i n any of t he power s up pl i es or i f t he powe r

When check i ng ± di ode, do not use an ohmmet er

	

t r ansf or mer h as been r epl aced . Readj ust ment of t he af f ect -

r a nge t hat has ± hi gh i nt er n al cur r ent . Hi gh cur r ent

	

e d ci r cu i t r y may be n ecessar y . Ref er t o t he " Per f or mance

can damage the di ode. Checks on di odes can be per -

	

Chec k Pr ocedur e" and " Adj ust ment Pr ocedur e" ( Sect i ons 4

f or med i n much the same ma nn er as on t r ansi st or

	

and 5) and t o Tabl e 5- 1 ( Adj ust ment I nt e r act i ons) .

emi t t er - t o- base j unct i ons ; use ± dynami c t est er , such

as t he TEKTRONI X 576 Cur ve Tr acer .
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I NTRODUCTI ON

	

gi nni ng of t he " Repl aceabl e El ect r i cal Par t s" l i st . Most of t he
mechani cal par t s used i n t hi s i nst r ument wer e manuf act ur ed

Cor r ect i ve mai nt enance consi st s of component r epl ace-

	

by Tekt r oni x, I nc . Or der al l speci al p ar t s di r ect l y f r om your
ment and i nst r ument r epai r . Thi s par t of t he manual

	

l ocal Tekt r oni x F i el d Of f i ce or r epr esent at i ve .
descr i bes speci al t echni ques and pr ocedur es r equi r ed t o
r epl ace component s i n t hi s i nst r ument . I f i t i s necessar y t o
shi p your i nst r ument t ozyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± Tekt r oni x Ser vi ce Cent er f or r epai r

	

Or der i ng Par t s
o r ser vi ce, r ef er t o t he " Repackagi ng f or Shi pment "
i nst r uct i ons at t he end of t hi s sect i on .

	

When or der i ng r e pl acement par t s f r om Tekt r oni x, I nc . ,
b e sur e t o i ncl ude al l of t he f ol l owi ng i nf or mat i on :

MAI NTENANCE PRECAUTI ONS

To r educe t he possi bi l i t y of per sonal i nj ur y or i nst r ument
damage, obser ve t he f ol l owi ng pr ecaut i ons .

1 . Di sconnect t he i nst r ument f r om t he ac power i nput
sour ce b ef or e r emovi ng or i nst al l i ng component s .

2 . Use car e not t o i nt er connect i nst r ument gr ounds
whi ch may be at di f f er ence pot ent i al s ( cr oss gr oundi ng) .

Most el ect r i cal and mechani cal par t s can be obt ai ned
t hr ough your l ocal Tekt r oni x F i el d Of f i ce or r epr esent at i ve .
However , many of t he st andar d el ect r oni c component s can
usual l y be obt ai ned f r om ± l ocal commer ci al sour ce. Bef or e
p ur chasi ng or or der i ng ± p ar t f r om ± sour ce ot her t han
Tekt r oni x, I nc . , p l ease check t he " Repl aceabl e El ect r i cal
Par t s" l i st ( Sect i on 7) f or t he pr oper val ue, r at i ng, t ol er ance,
and descr i pt i on .

OBTAI NI NG REPLACEMENT PARTS

• Ÿ¤•

Physi cal si ze and shape of ± component may af f ect
inst r ument per f or mance, par t i cul ar l y at hi gh
f r equenci es . Al ways use di r ect - r epl acement
compon en t s, unl ess i t i s known t hat ± subst i t ut e wi l l
not degr ade i nst r ument per f or mance .

Speci al Par t s

CORRECTI VE MAI NTENANCE

1 . I nst r ument t y pe ( i ncl ude modi f i cat i on or opt i on
number s) .

2 . I nst r ument ser i al number .

3. ‘ descr i pt i on of t he p ar t ( i f el ect r i cal , i ncl ude i t s com-
ponent number ) .

4 . Tekt r oni x par t number .

MAI NTENANCE AI DS

The mai nt enance ai ds l i st ed i n Tabl e 6- 5 i ncl ude i t ems
r equi r ed f or per f or mi ng most of t he mai nt enance p r ocedur es
on t hi s i nst r ument . Equi val ent p r oduct may be subst i t ut ed
f or t he exampl es gi ven, pr ovi ded t hei r char act er i st i cs ar e
si mi l ar .

I NTERCONNECTI ONS

Pi n connect or s ar e used t o connect wi r es t o t he i nt er -
connect i ng p i ns . They ar e gr ouped t oget her and mount ed i n
± pl ast i c h ol der a nd shoul d be r emoved, r ei nst al l ed, or r e-
pl aced as ± uni t . I f an i ndi vi dual wi r e or connect or i n t he
assembl y i s f aul t y, t he ent i r e cabl e assembl y shoul d b e r e-
pl aced . To pr ovi de cor r ect or i ent at i on of t hi s mul t i pi n con-
nect or when i t i s r econnect ed t o i t s mat i ng p i ns, an ar r ow i s
st amped on t he ci r cui t boar d, and ± mat chi ng ar r ow i s
mol ded i nt o t he p l ast i c housi ng of t he mul t i pi n connect or .
Be sur e t hese ar r ows ar e al i gned wi t h each ot her when t he
mul t i pi n connect or i s r ei nst al l ed .

I n addi t i on t o t he st andar d el ect r oni c component s, some
speci al par t s ar e used i n t hi s i nst r ument . These par t s ar e

	

NOTEmanuf act ur ed or sel ect ed by Tekt r oni x, I nc . t o meet speci f i c
p er f or mance

	

r equi r ement s,

	

or

	

ar e

	

manuf act ur ed

	

f or

	

Th e i ndi vi dual wi r es on t he Fr on t Panel & Fi l t er ci r cui t
Tekt r oni x, I nc . i n accor dance wi t h our speci f i cat i ons . The

	

boar ds t o t heMai n ci r cui t boar d may be r epl aced i n di -
var i ous manuf act ur er s can be i dent i f i ed b y r ef er r i ng t o t he

	

vi dual l y . The pi ns f r om the Al t er nat e SYNC Boar d
" Cr oss I ndex- Mf r Code Number t o Manuf act ur er " at t he be-

	

may al so b e r epl aced indi vi dual l y.



1 . Sol der i ng I r on

2 . Tor x Scr ewdr i ver s

3. Nut dr i ve r s

Desc r i pt i on

4 . Open- end wr enc h

5. Hex Wr enc hes

6. Long- nose Pl i er s

7 . Di agonal Cut t er s

8 . Vacuum Sol der
Ext r act or

9 . Lubr i cant

10 . Pi n- r epl aceme nt k i t

11 . I sol at i o n Tr ansf or mer

12 . 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ Pr o be

13 . Bayonet Gr ou nd

Assembl y

TRANSI STORS AND I NTEGRATED
CI RCUI TS

Tabl e 6- 5

Mai nt e nance Ai ds

Speci f i cat i ons I Usage

15 t o 25 W.

	

Gener al sol der i ng and

~ unsol der i ng .

Tor x t i ps #¤7, #¤9, #¤10,

	

Assembl y and di sassembl y .

	

Te k t r oni x Par t Number s
#¤15 and #¤20 .

	

( #¤7) 003- 1293- 00

( #¤9) 003- 0965- 00

( #T1 0) 003- 0814- 00

( #T1 5) 003- 0966- 00
( # ¤20) 003- 0866- 00

1/ 4 i nch, 5/ 16 i nc h , 1/ 2 i nc h , ™ Assembl y and di sassembl y .

and 9/ 16 i nch

9/ 16 i nc h

	

I Assembl y and di sassembl y .

0 . 050 i nch and 1/ 16 i nch.

	

I Assembl y and d i sassembl y

Component r emoval an d

r epl acement .

Component r emoval and

r epl acement .

No st at i c c har ge r et ent i on

	

I

	

Unsol der i ng component s .

No- Noi se .

	

™ Swi t ch l ubr i cat i on .

Tr ansi st o r s and i n t egr at ed ci r cui t s shoul d not be r e-
pl ace d unl ess t hey ar e act ual l y def ect i ve . I f unsol de red f r om
t he ci r cui t boar d dur i ng r out i ne mai nt enance, r et ur n t hemt o
t hei r or i gi nal boar d l ocat i ons . Unnecessar y r epl aceme nt or
t r ans posi ng of semi co nduct or devi ces may af f ect t he adj u st -
me nt of t he i nst r ument . When ± semi co nduct or i s r epl aced ,
c heck t he p er f orma nce of any i nst r u ment ci r cui t t hat may be
af f ect ed .

Repl ace ci r cui t boar d

connect or p i ns .

I sol at e t he i nst r ument f rom

t he ac- power - sour ce out l et .

Power suppl y r i ppl e check .

Si gnal i nt er connect i on .
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Exampl e

Ant ex Pr eci si on Model C.

Xcel i t e #8, #10, #16, and
#18.

Al l e n Wr enc hes

Pace Model PC- 10 .

Tek t r oni x Par t Number

006- 0442- 02.

Tek t r oni x Par t Number

040- 0542- 00.

Tek t r oni x Par t Number

006- 5953- 00.

TEKTRONI X ¡ 6101 Pr obe
( 1 § ) . Par t Nu mber 010- 6101-

03 .

Te k t r oni x Par t Nu mber

013- 0085- 00 .

Any r epl acement component s s hou ld be of t he or i gi nal
t y pe or ± d i r ect r epl acement . Bend t r ansi st or l eads t o f i t
t hei r ci r cui t boar d h ol es and cut t he l eads t o t he same l e ngt h
as t he or i gi nal component . See Fi g ur e 9- 2 f o r t y pi cal l ead-
conf i gu r at i on i l l ust r at i o ns .

To r emove ± sol de r ed du al - i n - l i ne pac k aged ( DI P) I C, d o
not h eat adj acent conduct or s consecut i vel y . Appl y heat t o
pi ns at al t e r nat e si des and ends of t he I C as sol der i s r e-
moved. Al l ow ± mome nt f or t he ci r cui t boar d t o cool bef or e
pr oceedi ng t o t he next p i n .





4. I nser t t he l eads i nt o t he h ol es of t he boar d so t hat t he

	

To r ei nst al l t he cabi net , per f or m t he f ol l owi ng st eps :

r epl acement component i s posi t i oned t he same as t he or i gi - zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
· ±™component . Most component s s hou ld be f i r ml y seat ed

	 4 . Sl i de t he c hassi s f r ame i nt o t he cabi net f r om t he f r ont

agai nst t he ci r cui t boar d .

	

unt i l t he ca bi net i s f ul l y in t o t he f r ont - panel gr oove and t he
r ear of t he cabi net i s f l ush wi t h t he r ear of t he chassi s .

5 . Touc h t he sol der i ng i r on t o t he connect i on and appl y

enough sol der t o ma k e ± f i r m sol der j oi nt . Do n ot move t he
component whi l e t he sol der har dens .

6 . Cut of f any excess l ead p r ot r ud i ng t hr o ugh t he ci r cui t

boar d ( i f not cl i pped t o si ze i n st ep 3) .

7 . Cl ean t he ar ea ar ound t he sol der co nnect i on wi t h an
appr oved f l ux- r emovi ng sol vent . Be car ef u l not t o r emove
any of t he pr i n t ed i nf or mat i on f r om t he ci r cu i t boar d .
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5. Al i gn t he r ear - panel and t he si de mount i ng h ol es wi t h
t he scr ew h ol es i n t he c hassi s f r ame and r ei nst al l t he t hr ee

scr ews r emoved i n st ep 2 .

CAUTI ON

To ensur e t hat the cabi net i s gr ounded t o t he i nst r u-
ment chassi s, t he scr ew at t he r i ght r ear si de of t he
cabi net must be t i ght l y secured.

REMOVAL AND REPLACEMENT 6 . Reconnect t he power cor d ( r ei nst al l t he secur i ng
I NSTRUCTI ONS

	

cl amp and scr ew r emoved i n st ep 1 i f app l i cabl e) .

The expl oded vi ew d r awi ngs i n t he " Repl aceabl e Me-
c hani cal Par t s" l i st ( Sect i on 9) may be hel pf ul d ur i ng t he

	

Cat hod e- Ray Tube
r emoval and r ei nst al l at i on of i nd i vi du al su bassembl i es or

component s . Ci r cui t board and component l ocat i ons ar e

s hown i n t he " Di agr ams" sect i o n .

	

WARNI NG

Cabi net

	

Use care when handl i ng ± cr t . Br eakage of the cr t
may cause hi gh- vel oci t y scat t er i ng of gl ass f r agment s
( i mpl osi on) . Pr ot ect i ve cl ot hi ng and saf et y gl asses

WARNI NG

	

shoul d be worn. Avoi d st r i ki ng t he cr t on any obj ect
whi ch may cause i t t o cr ack or i mpl ode. Wh en st or i ng
± cr t , ei t her pl ace i t in ± pr ot ect i ve car t on or set i t f ace

To avoi d el ect r i c shock, di sconnect the i nst r ument

	

down on ± smoot h sur f ace i n ± pr ot ect ed l ocat i on wi t h
f r om t he ac- power - i nput sour ce bef or e removi ng or

	

± sof t mat under t he f acepl at e .
r epl acing any component or assembl y .

To r emove t he cr t , p er f or m t he f ol l owi ng st eps :
To r emove t he i nst r ume nt ca b i net , per f or m t he f ol l owi ng

st eps :

	

1 . Di sconnect f our def l ect i on- pl at e wi r es at t he mi dd l e of
t he cr t nec k an d unp l ug t he Tr ace Rot at i on connect o r

1 . Di sconnect t he power cor d f r om t he i nst r ument . For

	

( ¡ 9006) f r om t he Fr ont - Panel ci r cui t boar d ( not e t he connec
i nst r ument s wi t h ± power - cor d secur i ng cl amp ; r emove t he

	

t i on l ocat i ons and wi r e col or s f or r ei nst al l at i o n r ef er ence) .
Ph i l l i ps- head scr ew h ol di ng t he powe r - cor d secur i ng cl amp

bef or e di sconnect i ng t he power co r d .

WARNI NG

2 . Remove t he sc rew f r om t he r i ght - r ear si de of t he ca bi -
net and t wo scr ews f rom t he r ear panel . Then r emove t he

	

The cr t anode l ead and the Hi gh- Vol t age Mul t i pl i er
r ear panel .

	

out put l ead r et ain ± hi gh- vol t age char ge af t er t he in-
st r ument i s t ur ned of f . To avoi d el ect r i cal shock, di s-
connect the Hi gh- Vol t age Mul t i pl i er l ead f r om the cr t

3. Pul l t he f ront panel and at t ac hed chassi s f or war d and

	

anode l ead and gr ound bot h l eads t o t he mai n ¯nst ru-

out of t he cabi net .

	

ment chassi s.
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2 . Unpl ug t he cr t anode l ead connect or f r om t he Hi g h-

	

1 . Remove t he scr ew f r om t he pl ast i c power - s uppl y cov-

Vol t age Mul t i p l i er l ead l ocat ed on l ef t si de of Power - Suppl y

	

er on t he bot t om sect i on of t he Mai n ci r cu i t boar d. Pr ess

shi el d and di sc har ge i t t o t he chassi s .

	

gent l y on t he r ear of t he cover and sl i de i t f or war d .

3 . Remove t wo f r ont panel scr ews t hat r et ai n t he pl ast i c

	

2. Remove t he scr ew secur i ng t he Power - Suppl y shi el d

cr t f r ame and l i g h t f i l t er t o t he f r ont p anel . Remove t he cr t

	

t o t he Mai n ci r cui t boar d ( l ocat ed at t he bot t omof t he ci r cui t

f r ame and l i g ht f i l t er f r om t he i nst r ument .

	

boar d near t he mi ddl e r i ght si de of t he f r ame) .

4 . Wi t h t he r ear of t he i nst r ument f aci ng you, pl ace t he

	

3. Remove t wo scr ews secur i ng t he l ef t r ear of t hezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ ¿É

f i nger s of bot h hand s over t he f r ont edge of t he f r ont

	

er - Supp l y s hi el d t o t he bac k of t he c hassi s f r ame .

s ubpanel . Then, usi ng b ot h t humbs, pr ess f or war d ge nt l y on
t he cr t f unnel near t he f r on t of t he cr t . Wh en t he cr t base
pi ns di sengage f r om t he soc k et , r emove t he cr t and t he cr t

	

4 . Remove t he cr t anode l ead f r om t he anode cl i p on t he

s hi el d t hr oug h t he i nst r u ment f r ont su bpanel . Pl ace t he cr t i n	 s i deof t he Power - Suppl y s hi el d .

± saf e pl ace unt i l i t i s r eady t o r ei nst al l . I f t he pl ast i c cr t
cor ner p ads f al l out , save t hem f or r ei nst al l at i on .

5 . Remove t he cr t sock et cover and cap f r om t he r ear of
t he cr t soc ket f or r ei nst al l at i on .

To r ei nst al l t he cr t , per f or m t he f ol l owi ng st eps :

5 . Remove t he scr ew f r om t he f r ont up per r i ght - hand

cor ner of t he Power - Suppl y shi el d .

6 . L i f t t he s hi el d up and o ut of t he c hassi s f r ame b y r e-

movi ng t he r i ght r ear cor ner f i r st .

6 . Rei nst al l any pl ast i c cr t cor ner p ads t hat ar e out of

	

To r ei nst al l t he Power - Sup pl y s h i el d , per f or m t he f ol l ow-
pl ace . I nser t t he c r t , cr t sh i el d , anode l ead, and Tr ace Rot a-

	

i ng st eps :
t i on l eads t hr ough t he f r ont - panel openi ng. Make s ur e al l
p i ns ar e st r ai g ht and t hat t he i ndexi ng k eys on t he cr t b ase,

	

7 . I nser t t he s hi el d i nt o t he chassi s f r ame. Mak e sur e

sock et , and s hi el d ar e al i gne d . Mak e sur e t hat t he gr ound

	

t hat t he s hi el d' s r i gh t an d bac k e dges ar e i n t hei r c hassi s
cl i p ma k es cont act onl y wi t h t he out si de of t he cr t shi el d .

	

f r ame gui des, t hat t he cr t sock et - wi r e assembl y i s i n i t s cut -
out , and t hat t he Al t Sweep boa r d i s i n i t s p l ast i c h ol der .

7 . Pu sh t he cr t base i nt o t he soc ket . Ver i f y t hat t he cr t

base an d socket ar e f l us h t oget her as vi ewed f r om t he r ear

	

8 . Rei nst al l t he scr ew at t he upper r i ght - hand cor ner of

and t hat t he cr t i s seat ed pr oper l y i n t he f r ont - panel

	

t he s hi el d ( r emoved i n st ep 5) .
openi ng .

8 . Rei nst al l t he cr t soc ket cap and cover t o t he r ear of
t he cr t sock et ( r emoved i n st ep 5) .

Power - Suppl y Shi el d

	

Fi l t e r Ci r cui t Boar d
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9. Rei nst al l t he cr t anode l ead i nt o t he anode cl i p on t he
si de of t he Power - Supp l y s hi el d ( r emoved i n st ep 4) .

10 . Rei nst al l t wo sc r ews secur i ng t he shi el d t o t he bac k

9. Rei nst al l t he cr t f r ame and l i g ht f i l t er ; t hen secur e

	

of t he chassi s f r ame ( r emoved i n st ep 3) .
t hemwi t h t wo f r ont panel scr ews ( r emoved i n st ep 3) .

11 . Rei nst al l t he scr ew hol di ng t he s hi el d t o t he Mai n
10 . Reconnect t he cr t anode l ead t o t he Hi g h - Vol t age

	

ci r cui t boar d at t he r i gh t si de of t he f r ame ( r emoved i n st ep
Mul t i p l i er (di sco nnect ed i n st ep 2) .

	

2) .

11 . Reconnect t he f our def l ect i on- pl at e wi r es and t he

	

12 . Rei nst al l t he pl ast i c power - suppl y cover on t he bot

Tr ace Rot at i on connect or ( di sconnect ed i n st ep 1) .

	

t omof t he Mai n ci r c u i t boar d and secu r e bot h t he s hi el d and
t he cover wi t h one scr ew ( r emoved i n st ep 1) .

To r emove t he Power - Suppl y s h i el d , per f or m t he f ol l ow-

	

To r emove t he Fi l t er ci r cui t boar d, per f or m t he f ol l owi ng
i ng st eps :

	

st eps .



1 . Remove t he Power - Supp l y s hi el d ( see t he " Power -

Suppl y Shi el d" r emoval pr ocedu r e) .

2 . Remove t he f i ve wi r es t o t he Fi l t e r ci r cu i t boar d by

unsol der i ng t wo wi r es f r om t he Mai n ci r cu i t boar d, t wo f rom

t he l i ne f i l t er , and one wi r e f r om t he f use hol de r ( pul l t he

pr ot ect i ve cap compl et el y of f t he f use hol der b ef or e

un sol der i ng) .

3 . Remove t wo scr ews secur i ng t he F i l t er ci r cui t boar d

t o t he bac k of t he c hassi s f r ame . L i f t t he Fi l t er ci r cui t boar d

out of t he i nst r ument .

To r ei nst al l t he Fi l t er ci r c u i t boar d , p er f or m t he f ol l owi ng

st eps .

4 . Rei nst al l t wo scr ews secur i ng t he Fi l t er ci r c u i t boar d

t o t he b ac k of t he chassi s f r ame ( r emoved i n st ep 3) .

5 . Resol der t he f i ve wi r es f r omt he Fi l t er ci r c u i t boa rd t o

t he Mai n ci r cui t b oar d, l i ne f i l t er , and f use h ol der ( unsol der ed

i n st ep 2) .

6 . Rei nst al l t he Power - Suppl y s hi el d ( see t he " Power -

Suppl y Shi el d" r ei nst al l at i on pr oced ur e) .

Al t Swee p Ci r c ui t Boar d

To r emove t he Al t Sweep ci r c u i t boar d, per f or m t he f ol -

l owi ng st eps :

4. Rei nst al l t he Al t Swee p ci r cui t boar d i nt o t he p l ast i c

hol der at t ac hed t o t he Power - Suppl y shi el d .

At t enuat o r Ci r c ui t Boa r d
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To r emove t he At t enuat or ci r cui t boar d, per f or m t he f ol -

l owi ng st eps :

1 . UsezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 1/ 16- i nch Hex- key wr enc h t o l oosen t he set

scr ews on bot h t he CH 1 and t he CH 2 VOLTS/ DI VVar i abl e

k nobs and r emove t he kn obs .

2 . Set t he CH 1 and t he CH 2 VOLTS/ DI V swi t c hes t o

t he same p osi t i on . Not e swi t ch posi t i ons f or r ei nst al l at i on

r ef er ence ; t hen r emove t he k nobs b y pul l i ng t hem st r ai ght

out f r om t he f r ont p anel .

3 . Pl ace t he i nst r ument on i t s si de and r emove t wo

scr ews secur i ng t he At t enuat or boar d t o t he su bpa nel ( l o-

cat ed under neat h t he CH 1 an d CH 2 i nput connect or s) .

4 . Unsol der t he r esi st o r s f r om t he CH 1 and CH 2 i nput

connect or s .

5 . Remove t he f ol l owi ng co nn ect or s f r om t he At t enuat or

ci r c u i t boar d, not i ng t hei r l ocat i ons f or r ei nst al l at i on

r ef er e nce :

± . ¡ 9103, ± f our - wi r e connect or l ocat ed be h i nd t he CH 1

VOLTS/ DI Vswi t ch assembl y .

b . ¡ 9108, ± f our - wi r e co nnect or l ocat ed be hi nd t he CH 2

VOLTS/ DI Vswi t c h assembl y .

c . ¡ 9091, ± t hr ee- wi r e connect or l ocat ed bet ween t he
Channel 1 and Channel 2 Var i abl e p ot ent i omet er s at

t he r ear of t he At t enuat or ci r cui t boar d.

1 . Use ± vacu um- desol der i ng t ool t o unsol der t he 27

p i ns ( bet ween t he Al t Sweep ci r cui t boar d and t he Mai n ci r

cui t boar d) f r om t he Mai n ci r cui t boar d.

	

6 . Remove f our scr ews secur i ng t he Top shi el d t o bot h

t he At t enuat or ci r cui t b oar d and t he bot t om s hi el d .

2 . Remove t he Al t Sweep ci r cui t boar d f rom t he i nst r u-

ment by u ncl i ppi ng i t f r om t he pl ast i c hol der at t ac hed t o t he

	

7 . Remove t wo scr ews and t he gr ound st r ap f r om t he

Power - Sup pl y shi el d .

	

r ear of t he At t enuat or ci r cui t boar d .

To r ei nst al l t he Al t Sweep ci r c ui t boar d, per f or m t he f ol -

	

8 . Pul l t he At t enu at or boar d st r ai g h t back f rom t he f r ont

l owi ng st eps :

	

of t he i nst r ument unt i l t he ci r c u i t boar d i nt er conn ect i ng p i ns

3 . I nser t t he 27 p i ns of t he Al t Sweep ci r cui t boar d i nt o

	

ar e di sengaged an d t he swi t c h shaf t s ar e cl ear of bot h t he
Fr ont - Panel ci r cui t boar d and t he t wo AC- GND- DC swi t c h

t he Mai n ci r cui t boar d .

	

s haf t s ( l ocat ed bet ween t he f r ont - panel an d t he subpanel .

To r ei nst al l t he At t enuat or ci r cui t boar d, per f or m t he f ol -

l owi ng st eps :

9 . I nser t t he t wo VOLTS/ DI V swi t c h s haf t s and t he AC-

5 . Resol der t he 27 pi ns t o t he Mai n ci r cui t boar d ( unsol -

	

GND- DC swi t ch s haf t s i nt o t he f r ont panel h ol es . Ens ur e

d er ed i n st ep 1) .

	

t hat t he i nt er connect i ng p ins ar e al i gned wi t h t he Fr ont - Pan-

6- 1 5
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el ci r cui t boar d connect or s and t hat t he t wo r esi st or s ( sol -

	

3. UsezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 1/ 16- i nc h Hex- k ey wrenc h t o l oosen t wo set
der ed t o t he bot t om of t he At t enuat or ci r c u i t boar d) do not

	

scr ews secur i ng t he ‘ SEC/ DI V di al t o t he s haf t assembl y .
t ouch t he Fr ont - Panel ci r cui t boa r d . Pu sh t he At t enuat or ci r -

cu i t boar d f or war d and, at t he same t i me pr ess t he f r ont end
of t he boar d down sl i g ht l y . Al i gn t he t wo AC- GND- DC

	

4 . Remove t he f ol l owi ng connect or s f r om t he Ti mi ng ci r
swi t c h sh af t s wi t h t he f r ont - panel h ol es by movi ng ei t her t he

	

cui t boar d .
Channel 1 or t he Chann el 2 AC- GND- DC swi t c h k nob .

± . ¡ 9705, an ei ght - wi r e connect or l ocat ed at t he r ea r of
t he Ti mi ng ci r cui t boar d .

10 . Rei nst al l t wo scr ews and gr ound st r ap t o t he r ear of
t he At t enuat or ci r cui t boar d ( r emoved i n st ep 7) .

	

b . ¡ 9700, ± 10- wi re connect or l ocat ed on t he r i ght edge
of t he Ti mi ng ci r cui t boar d .

11 . Repl ace t he t op s hi el d and r ei nst al l t he f o ur scr ews
and gr ound st r a p f r om t he r ear of t he at t enuat or boar d t o

	

5 . Remove one scr ew at t he r ear of t he At t enu at or ci r
t he t op s hi el d ( r emoved i n st ep 6) .

	

cui t boar d ( secur i ng bot h t he At t e nu at or and t he Ti mi ng ci r -
cui t b oar ds t o t he Bot t om shi el d) .

12 . Reconn ect t hr ee conn ect or s t o t he At t enuat or ci r cui t
boa r d di sco nnect ed i n st ep 5.

	

6 . Remove t he r emai n i ng t hr ee scr ews secur i ng t he Ti m-
i ng ci r cui t boar d t o t he Bot t om shi el d .

13 . Pl ace t he i nst r ument on i t s si de and r ei nst al l t wo
sc r ews t o t he subpanel ( r emoved i n st ep 4) .

	

7 . Pul l t he Ti mi ng ci r cu i t boar d st r ai g ht bac k f rom t he
f r ont of t he i nst r ument u nt i l t he ci r c ui t boar d i nt er connect i ng
p i ns ar e di sengaged and t he swi t ch shaf t i s cl ear of t he

14 . Resol der t he r esi st or s t o t he CH 1 and CH 2 i nput

	

Fr o nt - Panel ci r cui t boar d .
conn ect or s (di sco nn ect e d i n st ep 3) .

To r ei nst al l t he Ti mi ng ci r cui t boar d , per f or m t he f ol l ow-
15 . Rei nst al l t he t wo VOLTS/ DI V k nobs at t he posi t i o ns

	

i ng st eps :
not ed i n st ep 2.

	

8 . I nser t t he SEC/ DI V swi t c h s haf t t hr o ugh t he hol e i n
t he Fr ont - Panel ci r cui t boar d, ensu r i ng t hat t he i nt e ¹ co n

16 . Rot at e t he t wo Var i a b l e cont r ol s haf t s f u l l y cl oc k -

	

· ect i ng pi ns ar e al i gned wi t h t he Fr ont - Panel co nnect or s .

wi se t o t hei r cal i br at ed det e nt posi t i ons .

	

Push t he Ti mi ng ci r c u i t boar d f or war d i nt o posi t i o n .

17 . Rei nst al l t he Var i abl e kn obs ont o t hei r shaf t s ( wi t h
l et t er i ng hor i zont al and r i ght - si de up) and t i ght e n t he set
scr ews .

Ti mi ng Ci r cui t Boa r d

To r emove t he Ti mi ng ci r cui t boar d, per f or mt he f ol l owi ng
st eps .

1 . Use ± 1/ 16- i nc h Hex- key wr enc h t o l oosen t he set
scr ew of t he SEC/ DI VVar i abl e k no b .

9 . Rei nst al l t hr ee scr ews secur i ng t he Ti mi ng ci r cui t
boar d t o t he bot t om s hi el d ( r emoved i n st ep 6) .

10. Rei n st al l t he r emai ni ng scr ew at t he r ear of t he At -
t enuat or ci r cui t boar d secur i ng bot h t he At t e nuat o r an d t he
Ti mi ng ci r cui t boar ds t o t he bot t om s hi el d ( r emoved i n st ep
5) .

11 . Reconnect t wo co nnect or s t o t he Ti mi ng ci r c u i t
boar d ( d i sconn ect ed i n st ep 4) .

12 . Rei nst al l t he ‘ SEC/ DI V di al i n t he posi t i o n not ed i n

2 . Lock t he ‘ and ’ SEC/ DI V kn obs t oget her and not e

	

st ep 3 and secur e i t wi t h t wo set scr ews .
t he posi t i on f or r ei nst al l at i on r ef er ence . Use ± 1/ 4- i nch nut
dr i ver t o r emove t he n ut sec ur i ng t he ’ SEC/ DI V kn ob ; pul l
of f t he k no b and col l et f r om t he s haf t assembl y .

	

13 . Rei nst al l t he col l et and t he ’ SEC/ DI V knob at t he
posi t i o n not ed i n st ep 2 an d secur e i t wi t h t he nu t .
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14 . Rei nst al l t he SEC/ DI V Var i abl e knob o nt o i t s s haf t

	

r ei nst al l at i on pr ocedur e and st eps 11 t hr ough 14 of t he

( wi t h l et t er i ng h or i zont al and r i ght - si d e up) and t i ght e n t he

	

" Ti mi ng Ci r c u i t Boar d" r ei nst al l at i on p r ocedu r e .

set scr ew.

Bot t omShi el d , At t en uat or and Ti mi ng Ci r cui t -

Boar d Modu l e

Removal of t he modul e consi st i ng of t he Bot t om s hi el d

and t he At t enuat or and Ti mi ng ci r cui t boar ds i s accom-

pl i s hed b y t he f ol l owi ng st eps :

1 . Per f or m st ep s 1 t hr oug h 5 un der t he " At t enuat or Ci r -

cui t Boar d" r emoval pr ocedur e .

2 . Per f or m st eps 1 t hr ough 4 unde r t he " Ti mi ng Ci r c u i t

Boar d" r emoval .

3 . Pl ace t he i nst r ument on i t s si de and r emove f o ur

scr ews h ol di ng t he Bot t om s hi el d t o t he Mai n ci r c u i t boa r d .

4 . Pul l t he Bot t om shi el d , al ong wi t h t he At t enuat or and
Ti mi ng ci r cu i t b oar ds st r ai g ht back f r om t he f r ont of t he i n-

st r ument unt i l t he int er connect i ng p i ns on bot h ci r cu i t

boar ds ar e di sengaged and t he swi t c h shaf t s ar e cl ear of

t he hol es i n t he F r o n t - Panel ci r c u i t boar d ; t hen l i f t ou t t he

ent i r e assembl y t hr o ugh t he t op of t he i nst r ument .

5 . I f accessi b i l i t y t o t he bot t om of ei t her t he At t enuat or

or t he Ti mi ng ci r cui t boar d i s d esi r ed r ef er t o st eps 6 and 7

of t he " At t en uat or Ci r cui t Boar d" r emoval pr ocedur e and t o

st eps 5 and 6 of t he " Ti mi ng Ci r c u i t Boar d" r emoval

pr oced ur e .

To r ei nst al l t he Bot t om s hi el d- At t enuat or - Ti mi ng assem-

bl y, per f or m t he f ol l owi ng st eps :

6 . I f one or bot h of t he ci r cui t boar ds was r emoved, r ei n -

st al l t he ci r cui t boar d( s) t o t he Bot t om shi el d by r ef e r r i ng t o

st eps 10 and 11 of t he " At t enu at or Ci r cui t Boar d"
r ei nst al l at i on pr ocedur e and t o st eps 9 and 10 of t he " Ti m-

i ng Ci r cui t Boar d" r ei nst al l at i on pr ocedur e .

7 . I nser t t he t hr ee swi t c h s haf t s t hr o ugh t he h ol es i n
bot h t he F r o n t - Panel ci r cui t boar d and t he f r ont p anel ( r ef er
t o t he " At t en uat or Ci r cui t Boar d " and t he " Ti mi ng Ci r cu i t
Boar d" r ei nst al l at i on pr oce du r es) .

8 . Rei nst al l t he f our scr ews hol di ng t he Bot t oms hi el d t o
t he Mai n ci r cui t boar d ( r emoved i n st ep 3) .

9. Compl et e r ei nst al l at i on of t he modul e by p er f o r mi ng
st eps 12 t hr o ugh 17 of t he " At t enu at or Ci r cu i t Boar d"

Fr ont - Panel Ci r c ui t Boar d

1 . Remove t he cr t ( see t he " Cat hode- Ray Tube" r emoval

p r ocedu r e) .

2 . Remove t he Bot t om shi el d , At t e nuat or , and Ti mi ng

ci r cui t - boar d modul e ( see t he pr ecedi ng r emoval p r ocedur e) .

3 . Remove t he k nobs f r om t he f ol l owi ng cont r ol s haf t s
b y p ul l i ng t hemst r ai g h t out f r omt he f r ont panel : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± . Ch annel 1 and Channel 2 POSI TI ON,

b . ‘ / ’ SWP SEP,

c . Hor i zont al POSI TI ON,

d . ‘ TRI GGER LEVEL,

e. ’ TRI GGER LEVEL .

4. Unsol der bot h t he r esi st or t o t he • §¤ I NPUT cent e r
connect or and t he wi r e st r ap t o t he • §¤ I NPUT gr ound l ug .

5 . Unsol der t he si ngl e wi r e f r om t he PROBE ADJUST

connect or an d t he t wo wi r es f r om t he VAR HOLDOFF con-

t r ol ( l eadi ng t o t he F r o n t - Panel ci r cui t boar d) .

6 . Remove t he f ol l owi ng scr ews :

± . Th r ee scr ews secur i ng t he upper par t of t he Fr ont -
Panel ci r cui t boar d t o t he f r ont p anel .

b . Two r ecessed f r ame- secur ing scr ews at t he l ef t - r ear

cor ner of t he chassi s f r ame .

c . Two scr ews hol ding t he Mai n ci r cui t boar d t o t he

chassi s f r ame .

d . One scr ew sec ur i ng t he del ay l i ne t o t he c hassi s

f r ame on t he l ef t si de of t he i nst r ume nt .

e . Two r ecessed f r ame- secur i ng scr ews at t he r i ght
f r ont cor ner .

7 . Pul l t he f r ont - l ef t f r ame assembl y apar t f r om t he r ea r -
r i g h t f r ame assembl y .
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8 . UsezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± vacuum- desol der i ng t ool t o unsol der t he 39
wi r e st r aps f r om t he Mai n ci r c u i t boar d ( connect i ng t o t he
Fr on t - Panel ci r cui t boar d) .

9 . Remove t he F r ont - Panel ci r cui t boar d f romt he i nst r u -
ment and cl ean t he wi r e- st r ap hol es on t he Mai n ci r cu i t
boa rd of any r emai ni ng sol der .

To r ei nst al l t he Fr ont - Panel ci r c u i t boar d, per f or m t he f ol -
l owi ng st eps :

10 . I nser t an d r esol der t he 39 wi r e st r a ps on t he Fr ont -
Panel ci r cui t boar d i nt o t hei r cor r espo nd i ng hol es i n t he
Mai n ci r cu i t boar d ( unsol der ed i n st ep 8) .

11 . Al i gn t he t wo c hassi s f rame assembl i es d i sassem-
bl ed i n st ep 7, mak i ng s ur e t he POWER swi t ch ext ensi on-
s haf t but t on i s pr oper l y pl aced i n t he f r ont pa nel .

12 . Rei nst al l f our c hassi s- f r ame secur i ng sc r ews, t wo
scr ews sec ur i ng t he Mai n ci rcu i t boar d t o t he chassi s f r ame,
and one scr ew secur i ng t he del ay l i ne t o t he c hassi s f r ame
( r emoved i n st ep 6, p ar t s b t hr oug h e) .

13 . Pus h t he Fr o nt - Panel ci r c u i t b oar d f or war d and i n-
ser t t he co nt r ol shaf t s, p us h but t ons, and t hr ee- posi t i on
sl i de swi t ches i nt o t hei r cor r espo nd i ng f r ont - panel h ol es .

14 . Rei nst al l t hr ee scr ews secur i ng t he Fr ont - Panel ci r -
c u i t boar d t o t he f r ont - panel ( r emoved i n st ep 6, p ar t ± ) .

15 . Resol der t he si ngl e wi r e t o t he PROBE ADJUST
connect or an d t he t wo wi r es t o t he VAR HOLDOFF co nt r ol
( unsol der ed i n st ep 5) .

6- 18

NOTE

	

16 . Resol der t he r esi st or t o t he • §¤ I NPUT cent er con-

At thi s poi nt , any component on the Fr ont - Panel ci r -

	

nect or and t he wi r e st r a p t o t he • §¤ I NPUT gr ound l ug

cui t boar d may be accessed f or r emoval and r epl ace-

	

( unsol der ed i n st ep 4) .

ment . Ski p t o st ep 11 of thi s pr ocedur e af t er
component r epl acement . I f ci r cui t boar d r epl acement

	

17 . Repl ace t he f r ont - panel kn obs ( r emoved i n st ep 3) .i s I nt ended, cont i nue wi t h t he r emai ni ng di sassembl y
st eps.

18 . Rei nst al l t he Bot t om s hi el d, At t enuat or , and Ti mi ng
ci r cui t - boar d modul e ( see t he p r ecedi ng r ei nst al l at i o n
pr ocedur e) .

19 . Rei nst al l t he cr t ( see t he " Cat hode- Ray Tube"
r ei nst al l at i on pr oce dur e) .

Mai n Ci r cui t Boa r d

Al l component s on t he Mai n ci r cui t boar d ar e accessi bl e
NOTE

	

ei t her di r ect l y or by r emovi ng ei t her t he cr t , t he Bot t om

I f ± vacuum- desol der i ng t ool i s not avai l a bl e, l i f t each

	

shi el d , At t enuat or , Ti mi ng ci r cui t - boar d modul e, or t he ¡ ¿É-

st r ap out of the Mai n ci r cui t boar d as t he j oi nt i s

	

er - Suppl y shi el d . Removal of t he Mai n ci r cui t boar d i s r e-

heat ed.

	

q ui r ed onl y when i t i s necessar y t o r e pl ace t he boar d wi t h ±
n ew one.

To r emove t he Mai n ci r cui t boar d, per f or m t he f ol l owi ng
st eps :

1 . Di sconnect t he t hr ee- wi r e ’ DELAY TI ME POSI TI ON
pot ent i omet er connect or ( ¡ 4644) f r om t he Mai n ci r c u i t
b oar d ( l ocat ed i n f r ont of t he Power - Suppl y s hi el d) .

2 . Remove t he Al t Sweep ci r c u i t boar d ( see " Al t Sweep
Ci r cu i t Boar d" r emoval p r ocedur e) .

3 . Remove t he Power - Suppl y shi el d and p l ast i c power -
s uppl y cover ( see " Power - Suppl y Shi el d" r emoval
pr oced ur e) .

4 . Unsol der f i ve wi r es f r om t he F i l t er ci r cui t boar d ( l ead-
i ng t o t he Mai n ci r cu i t boar d) .

5 . Remove connect or s f r om t he At t enuat or and Ti mi ng
ci r c u i t boar ds, not i ng t hei r l ocat i o ns f or r ei nst al l at i on
r ef er ence .

6 . Remove t he FOCUScont r ol s haf t assembl y by pul l i ng
i t st r ai g h t out f r om t he f r ont panel .
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7. Remove t he POWER swi t c h ext ensi on- s haf t assem-

	

16 . UsezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± vacuum- desol der i ng t ool t o un sol der t he 39
bl y by f i r st pr essi ng i n t he POWER but t on t o t he ON posi -

	

wi r e st r aps ( connect i ng t he Mai n ci r cui t boa r d t o t he Fr ont
t i on . Then i nser t ± scr i be ( or si mi l ar t ool ) i nt o t he not ch

	

Panel ci r cui t boar d) f r om t he Mai n ci r cui t boar d .
bet ween t he end of t he swi t c h s haf t and t he end of t he
ext e nsi on shaf t and ge nt l y pr y t he co nn ect i on apar t . Pu sh
t he ext ensi o n s haf t f o r war d, t hen si deways, t o cl ear t he

	

NOTE
swi t ch s haf t . F i nal l y, pul l t he ext ensi on s haf t bac k and out of
t he i nst r ument .

	

i f ± vacuum- desol der ¯ng t oo/ i s not avai l abl e, l i f t each
wi r e st r ap out of the Mai n ci r cui t boar d as the j oi nt i s
heat ed. Use car e t o mai nt ai n, as near l y as possi bl e,

8 . Di sconn ect ¡ 9001 and ¡ 9002 f r om t he r ear of t he

	

t he or i ginal shape and spaci ng of the wi r e st r aps t o

Mai n ci r cui t boar d near t he f use h ol der .
f aci l i t at e r ep/ aci ng the ci r cui t boar d.

9 . Unsol der t he r ear - panel • §¤ – AXI S connect or wi r e
f r om t he Mai n ci r cui t boar d .

10 . Remove t wo scr ews sec ur i ng t he power - s uppl y t r an-
si st or h eat - si n k assembl y ( at t he r i ght si de of t he chassi s
f r ame .

Mai nt e nance- 2235 Ser vi ce

17 . Push t he wi r e- st r ap co nnect i on e nd of t he Mai n ci r -
c u i t b oar d down u nt i l i t i s cl ear of al l wi r e st r a p ends ; t hen
r emove i t t hr oug h t he bot t om of t he i nst r ument f r ame. En-
sur e t hat t he wi r e st r aps ar e n ot b ent out of p l ace.

To r epl ace t he Mai n ci r c u i t boar d, u se t he f ol l owi ng
p r ocedur e :

18 . Pl ace t he Mai n ci r cu i t boar d i nt o t he chassi s f r ame,

WARNI NG

	

ens ur i ng t hat t he boa r d i s i n t he gu i des at t he r ear and r i gh t
si de of t he f r ame and t hat t he 39 wi r e st r aps ar e inser t ed
i nt o t hei r cor r es pondi ng h ol es .

The cr t anode l ead and the out put t er mi nal t o the
Hi gh- Vol t age Mul t i pl i er wi l l r et ai n a hi gh- vol t age
char ge af t er the i nst rument i s t ur ned of f To avoi d

	

19 . Rei nst al l t hr ee scr ews secur i ng t he Mai n ci r c u i t
el ect r i cal s hock, gr ound the cr t si de of the anode l ead

	

boar d t o t he c hassi s f r ame ( r emoved i n st ep 15) .
t o t he mai n i nst r ument chassi s .

20 . Resol der 39 wi r e st r aps t o t he Mai n ci r c u i t boar d.
11 . Di sconnect t he cr t anode l ead f r om t he Hi gh-Vol t age

Mul t i pl i er anode l ead by ca r ef ul l y pul l i ng t he anode pl ug out
of t he j ac k . Di sc har ge t he pl ug t i p t o t he chassi s .

	

21 . Rei nst al l t hr ee scr ews h ol di ng t he bot t om shi el d t o
t he Mai n ci r c u i t boa r d ( r emoved i n st ep 14) .

12 . Unsol der t wo set s of cr t sock et wi r es f r om t he Mai n
ci r cui t boar d, not i ng wi r e col or and posi t i on f or r ei nst al l at i o n	 22 . Resol de r t wo set s of del ay- l i ne wi r es at t he l ocat i ons
r ef er ence .

	

not ed i n st ep 13 .

13 . Unsol der t wo set s of d el ay- l i ne wi r es f r om t he Mai n	 23 . Resol der t wo set s of cr t socket wi r es at t he l oca
ci r c u i t boar d, not i ng wi r e col or and posi t i o n f or r ei nst al l at i on	 t i ons n ot ed i n st ep 12 .
r ef er ence .

24 . Reconn ect t he cr t anode l ead t o t he Hi gh-Vol t age
14 : Remove t hr ee scr ews secur i ng t he Bot t om shi el d t o

	

Mul t i pl i er anode l ead ( di sco nn ect i n st ep 11) .
t he Mai n ci r cui t boar d .

25 . Rei nst al l t wo secur i ng scr ews i n t he power - suppl y
15 . Remove t hr ee scr ews secur i ng t he Mai n ci r cui t

	

t ransi st or heat si nk assembl y ( r emoved i n st ep 10) .
b oar d t o t he i nst r ument c hassi s f r ame ( one unde r t he • §¤ –
AXI S connect or and t wo al ong t he l ef t si de of t he Mai n ci r -
cui t boar d) .

	

26 . I nser t and r esol der t he • §¤ – AXI S connect or wi r e
i nt o t he Mai n ci r cui t boar d ( r emoved i n st ep 9) .
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27 . Reconnect zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ 9001 and ¡ 9002 t o t he Mai n ci r cui t

	

t h at can be cont act ed . I ncl ude compl et e i nst r u me n t ser i al
boar d ( r emoved i n st ep 8) .

	

number and ± descr i p t i on of t he ser vi ce r equi r ed .

28 . I nse r t t h e POWER swi t ch ext e n si on - s h af t assembl y

	

Save and r eu se t he p ack age i n wh i ch you r in st r ument
i nt o t he f r ont panel ( f r omt he r ea r ) . Pu s h t h e POWER swi t ch	 was s h i pped . I f t h e or i gi nal pac k agi ng i s unf i t f or use or not
t o t h e ON l oc k posi t i o n and al i gn t h e ext e nsi on s h af t wi t h	 avai l abl e, r e pac kage t h e i nst r ument as f ol l ows :
t h e swi t ch s haf t . Pr ess t hemt oget h er gent l y un t i l t hey sn ap
i nt o pl ace .

	

Sur r ound t h e i nst r ument wi t h pol yet hyl ene sh eet i ng t o pr o-
t ect i t s f i n i s h . Obt ai n ± car t on of cor r ugat ed car dboar d h av-
i ng ± car t on t est st r engt h of 275 pounds and h avi ng i nsi de

29 . Rei nst al l t he FOCUS cont r ol shaf t assembl y ( r e-

	

di mensi ons of no l ess t han si x i n ch es mor e t h an t h e i nst r u-

moved i n st ep 6) .

	

ment di mensi ons . Cus h i on t he i n st r ume nt by t i gh t l y pac k i ng
t h r ee i n ch es of dunnage or ur et h an e f oam bet ween car t on
and in st r umen t , on al l si d es . Seal car t on wi t h s h i ppi ng t ape

30 . Reconnect t h e co nnect or s t o t h e At t enuat o r a nd

	

o r i n dust r i al st ap l er .

Ti mi ng ci r cui t boar ds ( r emoved i n st ep 5) .

SELECTABLE COMPONENTS
31 . Resol der f i ve wi r es f r om t he Fi l t e r ci rcu i t boar d t o

t h e Mai n ci r cui t boar d ( unsol der ed i n st ep 4) .

	

I f desi r ed, t h e t r i gger - syst em bandwi dt h of t h e osci l l o-
scope may be r educe d f r om t h e nor mal 20 MHz t o f r eq uen-
ci es s hown i n Ta b l e 6- 6 . To al t er t h e b andwi dt h , r emove

32 . Rei nst al l t h e Power - Suppl y s h i el d and pl ast i c power -

	

C419 ( compo n en t number Al C419 on Di agr am 3) f r om t he

s upp l y cover ( see " Power - Sup p l y Sh i el d " r ei nst al l at i on

	

Mai n Ci r cui t Boar d usi ng t h e st eps i n t h e " Sol d er i n g Tec h
pr ocedur e) .

	

ni q ues" par t of t he " Mai nt enance" sect i on . Th e ca p aci t or
s houl d be ± non- pol ar i zed t y p e such as ± d i sc- cer ami c or
equi val ent .

33 . Rei n st al l t he Al t Swee p ci r cui t b oa r d ( see " Al t
Sweep Ci r cui t Boar d" r ei n st al l at i on p r ocedur e) .

34 . Reconnect t he ’ DEL AY TI ME POSI TI ON pot ent i -
omet er connect or ( ¡ 9644) t o t h e Mai n ci r c u i t b oar d ( di scon-
nect ed i n st ep 1) .

REPACKAGI NG FOR SHI PMENT

Tr i gge r Band wi dt h Al t e r at i on

Tr i gge r
Ban d wi dt h

20 MHz

10 MHz

5 MHz

1 MHz

Tab l e 6- 6

Ca paci t o r
Val u e

180 pF

390 pF

750 pF

3300 pF

I f t h e i nst r ume nt i s t o be s h i p ped t o ± Te k t r on i x Ser vi ce

	

50 kHz

	

0. 068 AF
Cent er f or se r vi ce or r ep ai r , at t ac h ± t ag s howi ng; owner
( wi t h add r ess) and t he name of an i n di vi dual at your f i r m

	

10 kHz

	

0 . 33 ¼F
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Ther e ar e cur r ent l y no opt i ons f or t he 2235, except t he opt i onal power cor ds pr evi ousl y descr i bed i n Sect i on 2 .



Repl acement par t s ar e avai l abl e f r om or t hr ough your l ocal

	

Onl y t he ci r cui t number wi l l appear on t he di agr ams and

Tekt r oni x, I nc . Fi el d Of f i ce or r epr esent at i ve .

	

ci r cui t boar d i l l ust r at i ons . Each di agr am and ci r cui t boar d

i l l ust r at i on i s cl ear l y mar ked wi t h t he assembl y number .

Changes t o Tekt r oni x i nst r ument s ar e somet i mes made t o

	

Assembl y number s ar e al so mar ked on t he mechani cal expl oded

accommodat e i mpr oved component s as t hey become avai l abl e,

	

vi ews l ocat ed i n t he Mechani cal Par t s L i st . The component

and t o gi ve you t he benef i t of t he l at est ci r cui t i mpr ovement s

	

n umber i s obt ai ned by addi ng t he assembl y number pr ef i x t o t he

devel oped i n our engi neer i ng d epar t ment . I t i s t her ef or e i mpor -

	

ci r cui t number .

t ant , when or der i ng p ar t s, t o i ncl ude t he f ol l owi ng i nf or mat i on i n
your or der : Par t number , i nst r ument t ype or number , ser i al

	

The El ect r i cal Par t s L i st i s d i vi ded and ar r anged by

number , and modi f i cat i on number i f appl i cabl e .

	

assembl i es i n numer i cal sequence ( e . g . , assembl yzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 1 wi t h i t s

subassembl i es and par t s, pr ecedes assembl y ‘ 2 wi t h i t s sub-

I f ± p ar t you have or der ed has been r epl aced wi t h ± n ew or

	

assembl i es and par t s) .

i mpr oved par t , your l ocal Tekt r oni x, I nc. F i el d Of f i ceor r epr esen-

t at i ve wi l l cont act you concer ni ng any change i n par t number .

	

Chassi s- mount ed par t s h ave no assembl y number pr ef i x

and ar e l ocat ed at t he end of t he El ect r i cal Par t s L i st .

Change i nf or mat i on, i f any, i s l ocat ed at t he r ear of t hi s

manual .

L I ST OF ASSEMBL I ES

‘ l i st of assembl i es can be f ound at t he begi nni ng of t he

El ect r i cal Par t s L i st . The assembl i es ar e l i st ed i n numer i cal or der .

	

I ndi cat es par t number t o be u sed when or der i ng r epl ace

When t he compl et e component number of ± par t i sknown, t hi s l i st

	

ment par t f r om Tekt r oni x .

wi l l i dent i f y t he assembl y i n whi ch t he par t i s l ocat ed .

CROSS I NDEX- MFR. CODE NUMBER TO
MANUFACTURER

The Mf r . Code Number t o Manuf act ur er i ndex f or t he

El ect r i cal Par t s L i st i s l ocat ed i mmedi at el y af t er t hi s p age . The

Cr oss I ndex pr ovi des codes, n ames and addr esses of manuf ac-

t ur er s of component s l i st ed i n t he El ect r i cal Par t s L i st .

ABBREVI ATI ONS

Abbr evi at i ons conf or mt o Amer i can Nat i onal St andar d Y1 . 1 .

COMPONENT NUMBER ( col umn one of t he
E l ect r i cal Pa r t s Li st )

‘ number i ng met hod h as b een used t o i dent i f y assembl i es,

subassembl i es and par t s . Exampl es of t hi s number i ng met hod

a nd t ypi cal expansi ons ar e i l l ust r at ed by t he f ol l owi ng :

Exampl e ± .

	

component number

A23R1234

	

‘ 23

	

R1234

	

MFR. CODE ( col umn si x of t he El ect r i cal Par t s

Assembl y number

	

Ci r cwt number

	

Li st )

Read: Resi st or 1234 of Assembl y 23

Exampl e b.

	

component number

‘ 23 ‘ 2R1234 ‘ 23 ‘ 2 R1234

Asse mb l y

	

177-7 Sub assembl y

	

Ci r c u i t

numb er

	

numb er nu mber

REPLACEABL E
ELECTRI CAL PARTS
PARTS ORDERI NG I NFORMATI ON

Sect i on 8- 2235 Ser vi ce

TEKTRONI X PART NO. ( col umn t wo of t he
El ect r i cal Par t s L i st )

SERI AL / MODEL NO. ( col umns t hr ee and f our
of t he El ect r i cal Par t s Li st )

Col umn t hr ee ( 3) i ndi cat es t he ser i al number at whi ch t he

par t was f i r st used . Col umn f our ( 4) i ndi cat es t he ser i al number at

whi ch t he p ar t was r emoved . No ser i al n umber e nt er ed i ndi cat es

par t i s good f or al l ser i al number s.

NAME & DESCRI PTI ON ( col umn f i ve of t he
El ect r i cal Par t s Li st )

I n t he Par t s L i st , an I t em Name i s separ at ed f r om t he

d escr i pt i on by ± col on ( : ) . Because of space l i mi t at i ons, an I t em

Name may somet i mes appear as i ncompl et e. For f ur t her I t em

Name i dent i f i cat i on, t he U. S . Feder al Cat al ogi ng Handbook —6- 1

can be u t i l i zed wher e possi bl e .

I ndi cat es t he code number of t he act ual manuf act ur er of t he

par t . ( Code t o n ame and a ddr ess cr oss r ef er ence can be f ound

i mmedi at el y af t er t hi s p age. )

MFR. PART NUMBER ( col umn seven of t he

El ect r i cal Pa r t s Li st )

Rea d: Resi st or 1234 of Subasse mb l y 2 of Assembl y 23

	

I nd i cat es act ual manu f act ur e r s par t numb er .
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CROSS I NDEX- MFR. CODE NUMBER TOMANUFACTURER

Mf r . Code

	

Manuf act ur er

	

Addr ess

	

Ci t y, St at e, Zi p

OOOFG

	

RI FA WORLD PRODUCTS I NC.

	

7625 BUSH LAKE RDzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
¡ .Ÿ. BOX 35263

	

MI NNEAPOLI S, MN 55435

OOOFG

	

RI FA WORLDPRODUCTS I NC.

	

7625 BUSH LAKE RD
¡ . Ÿ. BOX 35263

	

MI NNEAPOLI S, MN 55435

OOOFG

	

RI FA WORLD PRODUCTS I NC.

	

7625 BUSH LAKE RD
¡ . Ÿ. BOX 35263

	

MI NNEAPOLI S, MN 55435
OOOLI

	

TOPTRON CORP

	

TOKYO, JAPAN
00853

	

SANGAMOELECTRI C CO. , S. CAROLI NA DI V.

	

¡ Ÿ BOX 128

	

PI CKENS, SC 29671
01121

	

ALLEN- BRADLEY COMPANY

	

1201 2ND STREET SOUTH

	

MI LWAUKEE, WI 53204
01281

	

TRWELECTRONI C COMPONENTS, SEMI CONDUCTOR

	

14520 AVI ATI ON BLVD.

	

LAWNDALE, CA 90260
OPERATI ONS

01295

	

TEXAS I NSTRUMENTS, I NC. , SEMI CONDUCTOR

	

¡ Ÿ BOX5012, 13500 • CENTRAL
GROUP

	

EXPRESSWAY

	

DALLAS, TX 75222
02113

	

COI LCRAFT I NC.

	

1102 SI LVER LAKE RD.

	

CARY, I L 60013
02114

	

FERROXCUBE CORPORATI ON

	

PO BOX 359, MARI ON ROAD

	

SAUGERTI ES, NY 12477
02735

	

RCA CORPORATI ON, SOLI D STATE DI VI SI ON

	

ROUTE 202

	

SOMERVI LLE, NY 08876
03508

	

GENERAL ELECTRI C COMPANY, SEMI - CONDUCTOR

PRODUCTS DEPARTMENT

	

ELECTRONI CS PARK

	

SYRACUSE, NY 13201
04222

	

AVX CERAMI CS, DI VI SI ON OF AVX CORP.

	

¡ Ÿ BOX 867, 19TH AVE. SOUTH

	

MYRTLE BEACH, SC 29577
04713

	

MOTOROLA, I NC . , SEMI CONDUCTOR PROD. DI V.

	

5005 • MCDOWELL RD, POBOX 20923

	

PHOENI X, AZ 85036
05245

	

CORCOM I NC.

	

2635 • KI LDARE AVENUE

	

CHI CAGO, I L 60639
07263

	

FAI RCHI LD SEMI CONDUCTOR, ‘ DI V. OF
FAI RCHI LD CAMERA AND I NSTRUMENT CORP.

	

464 ELLI S STREET

	

MOUNTAI N VI EW, CA 94042
08057

	

MAGNETI CS DI V OF SPANGI NDST. I NC.

	

230 ADRI AN RD.

	

MI LLBRAE, CA 94030
12697

	

CLAROSTAT MFG. CO. , I NC.

	

LOWERWASHI NGTON STREET

	

DOVER, NH 03820
12969

	

UNI TRODE CORPORATI ON

	

580 PLEASANT STREET

	

WATERTOWN, MA 02172
13511

	

AMPHENOL CARDRE DI V. , BUNKER RAMO CORP.

	

L OS GATOS, CA 95030
14433

	

™¤¤ SEMI CONDUCTORS

	

3301 ELECTRONI CS WAY
¡ Ÿ BOX 3049

	

WEST PALM BEACH, FL 33402
14552

	

MI CRO SEMI CONDUCTOR CORP.

	

2830 • FAI RVI EWST .

	

SANTA ANA, CA 92704
14752

	

ELECTROCUBE I NC .

	

1710 S. DEL MARAVE.

	

SAN GABRI EL, CA 91776
15238

	

™¤¤ SEMI CONDUCTORS, ‘ DI VI SI ON OF I NTER
NATI ONAL TELEPHONE AND TELEGRAPH CORP.

	

¡ . Ÿ. BOX 168, 500 BROADWAY

	

LAWRENCE, MA 01841
15454

	

RODAN I NDUSTRI ES, I NC.

	

2905 BLUE STAR ST .

	

ANAHEI M, CA 92806
18324

	

SI GNETI CS CORP.

	

811 • . ARQUES

	

SUNNYVALE, CA 94086
19396

	

I LLI NOI S TOOL WORKS, I NC. PAKTRON DI V.

	

900 FOLLI N LANE, SE

	

VI ENNA, VA 22180
20462

	

PREMENTERPRI SES, I NC.

	

3519 • . CHAPEL HI LL

	

MCHENRY, I L 60050
20932

	

EMCON DI V OF I LLI NOI STOOL WORKS I NC.

	

11620 SORRENTO VALLEY RD
¡ Ÿ BOX 81542

	

SAN DI EGO, CA 92121
22229

	

SOLI TRON DEVI CES, I NC. ,
SEMI CONDUCTOR GROUP

	

8808 BALBOA AVENUE

	

SAN DI EGO OPERS, CA 92123
22526

	

BERG ELECTRONI CS, I NC.

	

YOUK EXPRESSWAY

	

NEWCUMBERLAND, PA 17070
24546

	

CORNI NGGLASS WORKS, ELECTRONI C
COMPONENTS DI VI SI ON

	

550 HI GH STREET

	

BRADFORD, PA 16701
26769

	

NCI I NC.

	

5900 AUSTRALI AN AVENUE

	

WEST PALM BEACH, FL 33407
27014

	

NATI ONAL SEMI CONDUCTOR CORP.

	

2900 SEMI CONDUCTOR DR.

	

SANTACLARA, CA 95051
31918

	

™• • / SCHADOW I NC.

	

8081 WALLACE ROAD

	

EDEN PRAI RI E, MN 55343
32997

	

BOURNS, I NC. , TRI MPOT PRODUCTS DI V.

	

1200 COLUMBI A AVE.

	

RI VERSI DE, CA 92507
50157

	

MI DWEST COMPONENTS I NC.

	

¡ . Ÿ. BOX 787

1981 PORT CI TY BLVD.

	

MUSKEGON, MI 49443
50434

	

HEWLETT- PACKARD COMPANY

	

640 PAGE MI LL ROAD

	

PALOALTO, CA 94304
51642

	

CENTRE ENGI NEERI NG I NC.

	

2820 • COLLEGE AVENUE

	

STATE COLLEGE, PA 16801
51984

	

NEC AMERI CA I NC. RADI OAND

TRANSMI SSI ON DI V.

	

2990 TELESTAR CT . SUI TE 212

	

FALLS CHURCH, VA 22042
53184

	

XCI TON CORPORATI ON

	

5 HEMLOCK STREET

	

L ‘ ¤—‘ œ, NY 12110
54473

	

MATSUSHI TA ELECTRI C, CORP. OF AMERI CA

	

1 PANASONI C WAY

	

SECAUCUS, NJ 07094
54937

	

DEYOUNGMFG. , I NC.

	

PO BOX 1806, 1517 130TH AVE.

	

BELLEVUE, WA 98009
55680

	

NI CHI CON/ AMERI CA/ CORP.

	

6435 • PROESEL AVENUE

	

CHI CAGO, I L 60645
56289

	

SPRAGUE ELECTRI C CO.

	

87 MARSHALL ST .

	

NORTH ADAMS, MA 01247
57668

	

R- OHM CORP.

	

16931 MI LLI KEN AVE.

	

I RVI NE, CA 92713
59660

	

TUSONI X I NC.

	

2155 • FORBES BLVD

	

TUCSON, AZ 85705
71279

	

CAMBRI DGETHERMI ONI C CORP.

	

445 CONCORDAVE.

	

CAMBRI DGE, MA 02138
71400

	

BUSSMAN MFG. , DI VI SI ON OF MCGRAW-

EDI SON CO.

	

2536 W. UNI VERSI TY ST .

	

ST . LOUI S, MO 63107
71590

	

CENTRALAB ELECTRONI CS, DI V. OF

GLOBE- UNI ON, I NC.

	

¡ Ÿ BOX 858

	

FORT DODGE, I A 50501
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Mf r . Co de

	

Man uf act ur er	 Ad dr ess

	

Ci t y, St at e, Zi p

72982

	

ERI E TECHNOLOGI CAL PRODUCTS, I NC.

	

644 W. 12TH ST .

	

ERI E, PA 16512

73138

	

BECKMAN I NSTRUMENTS, I NC. , HELI POT DI V.

	

2500 HARBORBLVD.	 FULLERTON, CA 92634

73899

	

JFDELECTRONI CS COMPONENTS CORP.

	

PI NETREE ROAD

	

OXFORD, NC 27565

75042

	

TRWELECTRONI C COMPONENTS, I RCFI XED

RESI STORS, PHI LADELPHI A DI VI SI ON	 401zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• . BROADST .

	

PHI LADELPHI A, PA 19108

77820

	

BENDI X CORP. , THE, ELECTRI CAL

COMPONENTS DI VI SI ON

	

SHERMAN AVE.

	

SI DNEY, NY 13838

80009

	

TEKTRONI X, I NC.

	

¡ Ÿ BOX 500

	

BEAVERTON, OR 97077

80031

	

ELECTRA- MI DLANDCORP. , MEPCO DI V.

	

22 COLUMBI A ROAD

	

MORRI STOWN, NJ 07960

82389

	

SWI TCHCRAFT, I NC.

	

5555 • . ELSTON AVE.

	

CHI CAGO, I L 60630

90201

	

MALL ORY CAPACI TOR CO. , DI V. OF	 3029• . WASHI NGTON STREET

¡ . R. MALLORYAND CO. , INC.

	

¡ . Ÿ. BOX 372

	

I NDI ANAPOLI S, I N 46206

91637

	

DALE ELECTRONI CS, I NC.

	

¡ . Ÿ. BOX 609

	

COLUMBUS, NE 68601

CODE 96

	

733 NOT FOUND

91637

	

DALE ELECTRONI CS, I NC.

	

¡ . Ÿ. BOX 609

	

COLUMBUS, NE 68601

REV œ‘ ¥ 1983
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Repl aceabl e El ect r i cal Par t s- 2235 Ser vi ce

Tek t r on i x

	

Ser i al / Model No .

	

Mf r
Component No .

	

Par t No .

	

E f f

	

Dsco nt

	

Name & Descr i pt i on	 Code

	

Mf r Par t Nu mber zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ 1

	

670- 7614- 00

	

CKT BOARD ASSY: MAI N	 80009

	

670- 7614- 00
‘

	

672- 1064- 00

	

CKT BOARD ASSY: ATTENUATOR/ TI MING, W/ SHI EL D

	

80009

	

672- 1064- 00
‘ 2

	

670- 7561- 00

	

CKT BOARD ASSY: ATTENUATOR	 80009

	

670- 7561- 00
‘ 3

	

670- 7611- 00

	

CKT BOARD ASSY: FRONT PANEL

	

80009

	

670- 7611- 00
‘ 4

	

670- 7613- 00

	

CKT BOARD ASSY: TI MI NG

	

80009

	

670- 7613- 00
‘ 5

	

670- 7612- 00

	

CKT BOARD ASSY: ALTERNATE SWEEP

	

80009

	

670- 7612- 00

‘ 6

	

670- 7615- 00

	

CKTBOARD ASSY: EMI FI LTER BD

	

80009

	

670- 7615- 00

‘ 1

	

670- 7614- 00

	

CKT BOARD ASSYMAI N	 80009

	

670- 7614- 00

AI C114

	

281- 0767- 00

	

CAP. , FXD, CER DI : 330 PF, 20%, 100V

	

12969

	

CG’ 331 œ• §
Al C115

	

281- 0767- 00

	

CAP. , FXD, CER DI : 330 PF, 20%, 100V

	

12969

	

CGB331 MEX

AI C116

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z
»1C125

	

281- 0772- 00

	

CAP. , FXD, CER DI : 0 . 0047UF, 10%, 100 V

	

04222

	

GC701C472K
Al C126

	

283- 0114- 00

	

CAP. , FXD, CER DI : 0 . 0015UF, 5%, 200V

	

59660

	

805534Y5DO152J
Al C130

	

283- 0159- 00

	

CAP. , FXD, CER DI : 18PF, 5%, 50 V

	

51642

	

¤150- 050• ¡ 0180J
Al C133

	

281- 0785- 00

	

CAP. , FXD, CER DI : 68PF, 10%, 100V

	

72982

	

8035D2AADCOG680K
A1C164

	

281- 0767- 00

	

CAP. , FXD, CER DI : 330 PF, 20%, 100V

	

12969

	

CGB331MEX

Al C165

	

281- 0767- 00

	

CAP. , FXD, CER DI : 330 PF, 20%, 100V

	

12969

	

CG’ 331 œ• §
Al C175

	

281- 0772- 00

	

CAP. , FXD, CER DI : 0 . 0047UF, 10%, 100V

	

04222

	

GC701C472K
Al C176

	

283- 0114- 00

	

CAP. , FXD, CER DI : 0 . 0015UF, 5%, 200V

	

59660

	

805534Y5DO152 J
AI C180

	

281- 0140- 00

	

CAP. , VAR, CER DI : 5- 25PF , 100V

	

59660

	

518- 023‘ 5- 25
A1C198

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z
‘ 1 C200

	

290- 0136- 00

	

CAP. , FXD, ELCTLT: 2 . 2UF, 20%, 20V

	

56289

	

162D225XO020CD2

‘ 1 C201

	

290- 0136- 00

	

CAP. , FXD, ELCTLT . 2. 2 UF, 20%, 20V

	

56289

	

162D225XO020CD2
Al C210

	

281- 0500- 00

	

CAP. , FXD, CER DI : 2 . 2PF, +/ - O. 5 PF , 500V

	

04222

	

7001- COJ- 2 R2D
Al C215

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, ±80- 20%, t 00V

	

20932

	

401- ES- 100AD102Z
Al C220

	

281- 0772- 00

	

CAP. , FXD, CER DI : 0 . 0047UF, 10%, 100 V

	

04222

	

GC701C472K
Al C225

	

281- 0862- 00

	

CAP. , FXD, CER DI : O. OOI UF, +80- 20%, 100 V

	

20932

	

401- ES- 100AD102Z
Al C226

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0. 001 UF, +80- 20%, 100 V

	

20932

	

401- ES- 100AD102Z

Al C228

	

283- 0665- 00

	

CAP. , FXD, MI CA D: 190 PF, 1%, 100V	 00853

	

D155 F191 F0
Al C229

	

283- 0665- 00

	

CAP. , FXD, MI CA D: 190PF, 1%, 100V	 00853

	

D155 F191 FO
Al C237

	

281- 0140- 00

	

CAP. , VAR, CER DI : 5- 25PF , 100V	 59660

	

518- 023‘ 5- 25
Al C239

	

281- 0776- 00

	

CAP. , FXD, CER DI : 120 PF, 5%, 100V	 04222

	

SR211A121 JAA
Al C240

	

281- 0511- 00

	

CAP. , FXD, CER DI : 22PF, +/ - 2 . 2 PF, 500 V	 59660

	

301- 000COG0220K
Al C241

	

281- 0777- 00

	

CAP. , FXD, CER DI : 51 PF, 5%, 100V	 04222

	

SR211A510JAA

A1C242

	

281- 0812- 00

	

CAP. , FXD, CER DI : 1000PF, 10%, 100 V	 72982

	

8035D9AADX7R102K
Al C250

	

281- 0768- 00

	

CAP. , FXD, CER DI : 470PF, 20%, 100 V	 72982

	

8035D9AADW5R471M
Al C251

	

281- 0768- 00

	

CAP. , FXD, CER DI : 470PF, 20%, 100 V	 72982

	

8035D9AADW5R471 M
Al C255

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100 V	 20932

	

401- ES- 100AD102Z
Al C262

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100 V	 20932

	

401- ES- 100‘ Ÿ102–
Al C274

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100 V	 04222

	

SA201C103KAA

Al C281

	

281- 0775- 00

	

CAP. , FXD, CER DI : O. 1 UF, 20%, 50V	 04222

	

œ‘ 205• 104œ‘ ‘
Al C292

	

290- 0776- 00

	

CAP. , FXD, ELCTLT: 22UF, +50- 10%, 10V	 55680 ULA1A220T EA
A l C312

	

281- 0893- 00

	

CAP. , FXD, CER DI : 4 . 7 PF , +/ - O. 5 PF , 100 V	 04222

	

MA101A4R7DAA
Al C337

	

281- 0893- 00

	

CAP. , FXD, CER DI : 4 . 7 PF , +/ - 0 . 5 PF, 100 V	 04222

	

MA101A4R7DAA
Al C363

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V	 20932

	

401- ES- 100AD102Z
Al C369

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V	 20932

	

401- ES- 100AD102Z

‘ 1C381

	

283- 0663- 00

	

CAP. , FXD, MI CA D: 16. 8 PF , +/ - O. 5 PF, 500 V	 00853

	

D155C16R8D0
Al C389

	

281- 0773- 00

	

CAP. , FXD, CER D1 : 0 . 01 UF, 10%, 100V	 04222

	

SA201C103KAA
Al C390

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V	 20932

	

401- ES- 100AD102Z
Al C392

	

281- 0862- 00

	

CAP. , FXD, CER DI : O. 001 UF, +80- 20%, 100 V	 20932

	

401- ES- 100AD102Z
Al C396

	

283- 0203- 00

	

CAP. , FXD, CER DI : 0 . 47UF, 20%, 50V	 72982

	

8131 M058Z5UO474 M
Al C397

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100 V	 04222

	

SA201C103KAA
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Ser i al / Model No.

	

Mf r
Component No .

	

Par t No .

	

Ef f

	

Dscont

	

Name & Desc r ipt i on

	

Code

	

Mf r Par t Number

Al C405

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100V

	

04222

	

SA201C103KAA
Al C408

	

281- 0773- 00

	

CAP. , FXD, CER DI : O. O1 U F, 10%, 100V

	

04222

	

SA201C103KAA
Al C414

	

290- 0246- 00

	

CAP. , FXD, EL CTLT: 3 . 3 UF, 10%, 15V

	

56289

	

162D335X9015CD2
Al C415

	

290- 0246- 00

	

CAP. , FXD, EL CTLT: 3 . 3 UF, 10%, 15V

	

56289

	

162D335X9015CD2
Al C418

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z
Al C419

	

281- 0851- 00

	

CAP. , FXD, CER DI : 180 PF, 5%, t 00VDC

	

20932

	

401 EO100AD181J

Al C420

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0. 01 UF, 10%, 100V

	

04222

	

SA201C103KAA
Al C421

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0. 01 UF, 10%, 100 V

	

04222

	

SA201C103KAA
Al C451

	

281- 0772- 00

	

CAP. , FXD, CER DI : 0. 0047UF, 10%, 100 V

	

04222

	

GC701C472K
Al C453

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0. 001 UF, +80- 20%, 100 V

	

20932

	

401- ES- 100AD102Z
Al C459

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0. 001 UF, +80- 20%, 100 V

	

20932

	

401- ES- 100AD102Z
Al C473

	

281- 0862- 00

	

CAP. , FXD, CER DI : O. 001 UF, +80- 20%, 100 V

	

20932

	

401- ES- 100AD102Z

Al C479

	

281- 0893- 00

	

CAP. , FXD, CER D1 : 4 . 7 PF , +/ - O. 5 PF , 100V

	

04222

	

MA101A4 R7DAA
Al C480

	

281- 0772- 00

	

CAP. , FXD, CER DI : 0 . 0047UF, 10%, 100V

	

04222

	

GC701C472K
Al C494

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100V

	

04222

	

SA201C103KAA
Al C499

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100V

	

04222

	

SA201C103KAAzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ 1 C501

	

290- 0246- 00

	

CAP. , FXD, ELCTLT: 3 . 3UF, 10%, 15V

	

56289

	

162D335X9015CD2
Al C502

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100V

	

04222

	

SA201C103KAA

Al C503

	

281- 0775- 00

	

CAP. , FXD, CER DI : O. I UF , 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘
Al C504

	

290- 0246- 00

	

CAP. , FXD, EL CTLT: 3. 3 UF, 10%, 15V

	

56289

	

162D335X9015CD2
Al C505

	

290- 0183- 00

	

CAP. , FXD, ELCTLT : l UF, 10%, 35V

	

90201 TAC105K035PO2
Al C506

	

281- 0772- 00

	

CAP. , FXD, CER DI : 0 . 0047UF, 10%, 100 V

	

04222

	

GC701C472K
Al C507

	

290- 0776- 00

	

CAP. , FXD, EL CTLT: 22UF, +50- 10%, 10V

	

55680 ULAl A220T EA
Al C517

	

281- 0772- 00

	

CAP. , FXD, CER DI : 0 . 0047UF, 10%, 100 V

	

04222

	

GC701C472K

Al C518

	

281- 0852- 00

	

CAP. , FXD, CER DI : 1800PF, 10%, 100VDC

	

04222

	

GC101C182KAA.
Al C519

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF, 20%, 50V

	

04222

	

œ‘ 205 • 104œ‘ ‘
‘ 1 C520

	

290- 0246- 00

	

CAP. , FXD, ELCTLT: 3 . 3 UF, 10%, 15V

	

56289

	

162D335X9015CD2
Al C525

	

281- 0895- 00

	

CAP. , FXD, CER DI : 6. 8PF , t 00WVDC

	

04222

	

MA101A6 R8DAA
Al C527

	

281- 0797- 00

	

CAP. , FXD, CER D1 : 15PF, 10%, 100 V

	

72982

	

8035D9AADCOG150K
Al C531

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0. 01 UF, 10%, 100 V

	

04222

	

SA201C103KAA

Al C537

	

281- 0775- 00

	

CAP. , FXD, CER DI : O. l UF, 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘
Al C538

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0. 001 UF, +80- 20%, 100 V

	

20932

	

401- ES- 100AD102Z
Al C539

	

281- 0862- 00

	

CAP. , FXD, CER DI : O. 001 UF, +80- 20%, 100 V

	

20932

	

401- ES- 100AD102Z
Al C540

	

290- 0776- 00

	

CAP. , FXD, ELCTLT: 22UF, +50- 10%, 10V

	

55680 ULA1A220TEA
‘ l C545

	

283- 0119- 00

	

CAP. , FXD, CER DI : 2200PF, 5%, 200V

	

59660

	

855- 536Y5EO222J
Al C547

	

281- 0767- 00

	

CAP. , FXD, CER DI : 330 PF, 20%, 100V

	

12969

	

CGB331 MEX

Al C553

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF, 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘
Al C561

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z
Al C565

	

281- 0768- 00

	

CAP. , FXD, CER DI : 470 PF, 20%, 100 V

	

72982

	

8035D9AADW5R471 M
Al C590

	

290- 0136- 00

	

CAP. , FXD, ELCTLT: 2. 2UF, 20%, 20V

	

56289

	

162D225XO020CD2
Al C603

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z
Al C635

	

281- 0826- 00

	

CAP. , FXD, CER DI : 2200PF , 5%, 100V

	

12969

	

CGC222 KEX

Al C646

	

290- 0776- 00

	

CAP. , FXD, EL CTLT: 22UF, +50- 10%, 10V

	

55680

	

ULAI A220T EA
Al C647

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z
Al C648

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z
Al C649

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z
Al C673

	

281- 0797- 00

	

CAP. , FXD, CER DI : 15PF, 10%, 100 V

	

72982

	

8035D9AAD000150K
Al C762

	

281- 0811- 00

	

CAP. , FXD, CER DI : 10PF , 10%, 100 V

	

72982

	

8035D2AADC1G100K

Al C764

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100V

	

04222

	

SA201C103KAA
Al C770

	

281- 0775- 00

	

CAP. , FXD, CER DI : O. 1 UF, 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘
Al C775

	

281- 0214- 00

	

CAP. ,VAR, CER DI : 0. 5- 3PF , 400V

	

80031

	

2502AOR503VP02 FO
Al C777

	

281- 0771- 00

	

CAP. , FXD, CER DI : 0. 0022UF, 20%, 200V

	

56289

	

292C Z5 U222M200B
Al C779

	

285- 1101- 00

	

CAP. , FXD, PL STC: 0. 022 UF, 10%, 200V

	

19396 223šŸ2¡ ¤485
Al C780

	

281- 0775- 00

	

CAP. , FXD, CER DI : O. I UF, 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘
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Par t No .
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Al C782

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF , 20%, 50V

	

04222

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

œ‘ 205• 104œ‘ ‘
A1C785

	

281- 0661- 00

	

CAP. , FXD, CER DI : 0 . 8 PF , +/ - 0 . 1 PF , 500 V

	

04222

	

7001- COK- OR8B
Al C787

	

281- 0771- 00

	

CAP. , FXD, CER DI : 0 . 0022UF, 20%, 200V

	

56289

	

292C Z51. 1 222M20013
AI C789

	

285- 1101- 00

	

CAP. , FXD, PL STC: 0 . 022 UF, 10%, 200 V

	

19396

	

223šŸ2¡ ¤485
A1C796

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF , 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘
Al C797

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF , 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘

Al C799

	

283- 0057- 00

	

CAP. , FXD, CER DI : O. l UF , +80- 20%, 200 V

	

56289

	

2C20Z5 U104Z200B
Al CB24

	

281- 0785- 00

	

CAP. , FXD, CER DI : 68PF, 10%, 100V

	

72982

	

8035D2AAD000680K
Al CB25

	

281- 0767- 00

	

CAP. , FXD, CER DI : 330 PF, 20%, 100 V

	

12969

	

CG’ 331 œ• §
Al CB28

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF , 20%, 50V

	

04222

	

œ‘ 205 • 104œ‘ ‘
Al C832

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF , 20%, 50V

	

04222

	

œ‘ 205 • 104œ‘ ‘
Al C835

	

281- 0775- 00

	

CAP. , FXD, CER DI : O. l UF , 20%, 50V

	

04222

	

œ‘ 205 • 104œ‘ ‘

A1C845

	

281- 0771- 00

	

CAP. , FXD, CER DI : 0 . 0022UF, 20%, 200V

	

56289

	

292C Z5U222M200B
Al C847

	

283- 0057- 00

	

CAP. , FXD, CER DI : O. l UF , +80- 20%, 200 V

	

56289

	

2c20Z5 U104Z200B
Al C849

	

283- 0057- 00

	

CAP. , FXD, CER DI : O. l UF , +80- 20%, 200 V

	

56289

	

2C20Z5 U1042200B
Al C851

	

283- 0057- 00

	

CAP. , FXD, CER DI : O. l UF , +80- 20%, 200 V

	

56289

	

2C20Z5 U104Z200B
Al C853

	

281- 0791- 00

	

CAP. , FXD, CER DI : 270 PF, 10%, 100 V

	

72982

	

8035D2AADX5R271 K
Al C854

	

283- 0279- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, 20%, 3000V

	

59660

	

878- 530 Y5SO102M

Al C855

	

285- 1255- 00

	

CAP. , FXD, PLASTI C: 0 . 01UF, 20%, 3 KV

	

56289

	

430 ¡ 582
Al C871

	

283- 0057- 00

	

CAP. , FXD, CER DI : 0 . 1 UF, +80- 20%, 200 V

	

56289

	

2C20Z5 U1042200B
Al C873

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF , 20%, 50V

	

04222

	

œ‘ 205 • 104œ‘ ‘
Al C875

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF , 20%, 50V

	

04222

	

œ‘ 205 • 104œ‘ ‘
Al C877

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF , 20%, 50V

	

04222

	

œ‘ 205 • 104œ‘ ‘
Al C879

	

283- 0057- 00

	

CAP. , FXD, CER DI : 0 . 1 UF, +80- 20%, 200 V

	

56289

	

2C20Z5 U104Z200B

Al C893

	

283- 0279- 00

	

CAP. , FXD, CER DI : O. OOI UF, 20%, 3000V

	

59660

	

878- 530 Y5SO102M
Al C904

	

285- 1192- 00

	

CAP. , FXD, PPR DI : 0 . 0022UF, 20%, 250 VAC

	

OOOFG

	

¡ œ• 271 ¥422
Al C906

	

290- 0978- 00

	

CAP. , FXD, ELCTLT: 75UF, +50- 10%, 450V

	

56289

	

17D1149
Al C907

	

285- 0932- 00

	

CAP. , FXD, PLSTC: I UF, 10%, 400 V

	

14752 230 ’ 1• 105š
Al C908

	

283- 0481- 00

	

CAP. , FXD, CER DI : 220PF, 10%, 250 VAC

	

OOOLD

	

RK0611
A1C917

	

281- 0812- 00

	

CAP. , FXD, CER DI : 1000PF, 10%, t 00 V

	

72982

	

8035D9AADX7R102K

A1C919

	

281- 0852- 00

	

CAP. , FXD, CER DI : 1800PF, 10%, t 00 VDC

	

04222

	

GC101C182KAA.
Al C922

	

281- 0775- 00

	

CAP. , FXD, CER DI : O. l UF , 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘
‘ 10925

	

290- 0973- 00

	

CAP. , FXD, ELCTLT: 1000F, 20%, 25 VDC

	

55680

	

ULB1 E101 M
Al C940

	

290- 0922- 00

	

CAP. , FXD, ELCTLT: 1000UF, +50- 10%, 50V

	

55680 ULB1 E102TFAANA
Al C941

	

283- 0423- 00

	

CAP. , FXD, CER DI : 0 . 22UF, +80- 20%, 50V

	

04222

	

DG015E224Z
Al C942

	

290- 0768- 00

	

CAP. , FXD, ELCTLT: 10UF, +50- 10%, 100V

	

54473 ECE- Al OOV10 L

Al C943

	

290- 0768- 00

	

CAP. , FXD, ELCTLT: 10UF, +50- 10%, 100V	 54473 ECE- At 00V10 L
Al C944

	

290- 0183- 00

	

CAP. , FXD, ELCTLT : I UF, 10%, 35V

	

90201 TAC105 KO35PO2
Al C945

	

281- 0775- 00

	

CAP. , FXD, CER DI : O. I UF , 20%, 50V	 04222

	

œ‘ 205• 104œ‘ ‘
Al C954

	

290- 0947- 00

	

CAP. , FXD, ELCTLT: 33UF, +50- 10%, 160V	 55680 UHC2C330TFA
Al C956

	

290- 0946- 00

	

CAP. , FXD, ELCTLT: 270 UF, 10+100%, 40V	 90201 VPR271 • 040 • 1 El C
Al C960

	

290- 0945- 00

	

CAP. , FXD, ELCTLT: 840 UF, 10+100%, 12V	 90201 VPR841 • 012 • 1 El C

Al C961

	

290- 0945- 00

	

CAP. , FXD, ELCTLT: 840 UF , l 0+100%, 12V	 90201 VPR841 • 012 • 1 El C
Al C962

	

290- 0945- 00

	

CAP. , FXD, ELCTLT: 840 UF, l 0+100%, 12V	 90201 VPR841 • 012 • 1 El C
Al C963

	

290- 0945- 00

	

CAP. , FXD, ELCTLT: 840 UF, l 0+100%, 12V	 90201 VPR841 • 012 • 1 El C
Al C968

	

290- 0945- 00

	

CAP. , FXD, ELCTLT: 840 UF, l 0+100%, 12V	 90201 VPR841 • 012 • 1 El C
Al C970

	

290- 0945- 00

	

CAP. , FXD, ELCTLT: 840 UF, l 0+100%, 12V	 90201 VPR841 • 012• 1 El C
Al C975

	

285- 1255- 00

	

CAP. , FXD, PLASTI C: 0 . 01 UF, 20%, 3KV	 56289 430¡ 582

Al C976

	

285- 1255- 00

	

CAP. , FXD, PLASTI C: 0 . 01 UF, 20%, 3 šV

	

56289 430¡ 582
Al C979

	

285- 1255- 00

	

CAP. , FXD, PLASTI C: O. O1 UF, 20%, 3 KV

	

56289 430¡ 582
Al C9272

	

281- 0534- 00

	

CAP. , FXD, CER DI : 3 . 3 PF, +/ - 0 . 25PF , 500V

	

04222

	

7001- COJ - 3R3C
Al C9273

	

281- 0534- 00

	

CAP. , FXD, CER DI : 3 . 3 PF, +/ - 0 . 25PF , 500V

	

04222

	

7001- COJ - 3R3C
Al CR133

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
Al CR183

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
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Al CR200

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR201

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR202

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR203

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR226

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR227

	

152- 0141- 02

	

SEMI COND DEVI CE : SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR228

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
Al CR229

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR372

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

I N4152 R
Al CR381

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR393

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
Al CR399

	

152- 0141- 02

	

SEMI CONDDEVI CE: SI L I CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR414

	

152- 0141- 02

	

SEMI CON D DEVI CE: SI LI CON, 30V, 150MA

	

01295

	

1 N4152 R

Al CR415

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150MA

	

01295

	

1 N4152 R

Al CR503

	

152- 0075- 00

	

SEMI COND DEV I CE : GE, 25V, 40MA

	

14433

	

G866

Al CR508

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150 MA

	

01295

	

1 N4152R

Al CR509

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150 MA

	

01295

	

1 N4152R

Al CR514

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150 MA

	

01295

	

1 N4152R

Al CR518

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150 MA

	

01295

	

1 N4152R

Al CR551

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150 MA

	

01295

	

1 N4152R
Al CR556

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152R

Al CR583

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152R
Al CR712

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152R

Al CR764

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR765

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
Al CR768

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
Al CR770

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
Al CR780

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
Al CR805

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
Al CR818

	

152- 0141- 02

	

SEMI CONDDEVI CE: SI L I CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR820

	

152- 0141- 02

	

SEMI CONDDEVI CE: SI L I CON, 30V, 150MA

	

01295

	

1 N4152 R
Al CR823

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150MA

	

01295

	

1 N4152 R
Al CR824

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150MA

	

01295

	

1 N4152 R
Al CR825

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150MA

	

01295

	

1 N4152 R
Al CR829

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150MA

	

01295

	

1 N4152 R
Al CR840

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR845

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR851

	

152- 0242- 00

	

SEMI COND DEVI CE: SI LI CON, 225 V, 200MA

	

07263

	

FDH5004

Al CR853

	

152- 0242- 00

	

SEMI COND DEVI CE: SI L I CON, 225 V, 200MA

	

07263

	

FDH5004

Al CR854

	

152- 0242- 00

	

SEMI COND DEVI CE: SI L I CON, 225 V, 200 MA

	

07263

	

FDH5004

Al CR055

	

152- 0242- 00

	

SEMI COND DEVI CE: SI LI CON, 225 V, 200 MA

	

07263

	

FDH5004

Al CR879

	

152- 0413- 00

	

SEMI COND DEVI CE: SI LI CON , 400 V, 750 MA

	

12969

	

UTR307

Al CR901

	

152- 0040- 00

	

SEMI COND DEVI CE: SI LI CON, 600V , 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘

	

15238

	

L G109

Al CR902

	

152- 0040- 00

	

SEMI COND DEVI CE: SI LI CON, 600V , 1 ‘

	

15238

	

LG109

Al CR903

	

152- 0040- 00

	

SEMI COND DEVI CE: SI LI CON, 600V , 1 ‘

	

15238

	

LG109

Al CR904

	

152- 0040- 00

	

SEMI COND DEVI CE: SI LI CON, 600V , 1 ‘

	

15238

	

LG109

Al CR907

	

152- 0808- 00

	

SEMI CONDDEV I CE, DI : RECTI F I ER, SI , 400V , 1 . OA

	

01281

	

DSR340OX

Al CR908

	

152- 0141- 02

	

SEMI CONDDEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

Al CR920

	

152- 0061- 00

	

SEMI COND DEVI CE: SI LI CON, 175V, 100 MA

	

07263

	

FDH2161

Al CR945

	

152- 0141- 02

	

SEMI COND DEVI CE: SI L I CON, 30V, 150MA

	

01295

	

1 N4152 R
Al CR946

	

152- 0414- 00

	

SEMI COND DEVI CE: SI L I CON, 200V, 0. 75A

	

12969

	

UTR308

Al CR947

	

152- 0414- 00

	

SEMI COND DEVI CE: SI L I CON, 200V, 0. 75A

	

12969

	

UTR308

Al CR954

	

152- 0413- 00

	

SEMI COND DEVI CE: SI L I CON, 400 V, 750MA

	

12969

	

UTR307

Al CR955

	

152- 0413- 00

	

SEMI COND DEVI CE: SI L I CON, 400 V, 750MA

	

12969

	

UTR307
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Al CR956

	

152- 0414- 00

	

SEMI COND DEVI CE: SI LI CON, 200V, 0 . 75A

	

12969

	

UTR308
Al CR957

	

152- 0414- 00

	

SEMI COND DEVI CE: SI LI CON, 200V, 0 . 75A

	

12969

	

UTR308
Al CR960

	

152- 0414- 00

	

SEMI COND DEVI CE: SI LI CON, 200V, 0 . 75A

	

12969

	

UTR308
Al CR961

	

152- 0414- 00

	

SEMI COND DEVI CE: SI LI CON, 200V, 0 . 75A

	

12969

	

UTR308
Al CR962

	

152- 0414- 00

	

SEMI COND DEVI CE: SI LI CON, 200V, 0 . 75A

	

12969

	

UTR308
AI CR963

	

152- 0414- 00

	

SEMI COND DEVI CE: SI LI CON, 200V, 0 . 75A

	

12969

	

UTR308

Al CR967

	

152- 0581- 00

	

SEMI COND DEVI CE: SI LI CON, 20V, 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘

	

04713

	

1 • 5817
Al CR970

	

152- 0581- 00

	

SEMI COND DEVI CE: SI LI CON, 20V, 1 ‘

	

04713

	

1 • 5817
Al DS856

	

150- 0035- 00

	

LAMP, GLOW: 90V, 0. 3MA, AI D- T, WI RE LD

	

ŸŸŸ1- ™

	

JH005/ 3011JA
Al DS858

	

150- 0035- 00

	

LAMP, GLOW: 90V, 0 . 3MA, AI D- T, WI RE LD

	

ŸŸŸ1- ™

	

JH005/ 3011JA
Al DS870

	

150- 0035- 00

	

LAMP, GLOW: 90V, 0 . 3MA, AI D- T, WI RE LD

	

OOOLI

	

JH005/ 3011JA
‘ 1DS9150

	

150- 1071- 00

	

LT EMI TTI NG DI O: GREEN, 565NM, 20MA œ‘ §

	

50434

	

OLMP- 3531

‘ l • 200

	

276- 0532- 00

	

SHI ELDI NG BEAD, :

	

02114

	

56- 590- 65/ 4‘ 6
Al E201

	

276- 0532- 00

	

SHI ELDI NG BEAD, :

	

02114

	

56- 590- 65/ 4‘ 6
Al E272

	

276- 0532- 00

	

SHI ELDI NG BEAD, :

	

02114

	

56- 590- 65/ 4‘ 6
‘ 1 • 590

	

276- 0752- 00

	

CORE, EM: FERRI TE

	

OOOLC ’ ¡ 53- ’ —3 .¤§ 10
‘ 1 • 907

	

276- 0635- 00

	

CORE, EM: TOROI D, FERRI TE

	

08057

	

7J- 41405- TC
A11- 142

	

108- 0420- 00

	

COI L, RF: 60NH

	

80009

	

108- 0420- 00

‘ 1 L143

	

108- 0420- 00

	

COI L, RF: 60NH

	

80009

	

108- 0420- 00
A11- 192

	

108- 0420- 00

	

COI L, RF: 60NH

	

80009 108- 0420- 00
‘ 11- 193

	

108- 0420- 00

	

COI L, RF: 60NH

	

80009 108- 0420- 00
‘ 1L960

	

108- 1058- 00

	

COI L, RF: FI XED, 10UH

	

02113

	

’ 8724
‘ 1L961

	

108- 1058- 00

	

COI L, RF: FI XED, 10UH

	

02113

	

88724
‘ 10102

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8223

A1Q103

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8223
‘ 10114

	

151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

07263

	

S032677
AI Q115

	

151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

07263

	

S032677
A1Q152

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8223
‘ 10153

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8223
A1Q164

	

151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

07263

	

S032677

A1Q165

	

151- 0190- 00

	

TRANSI STOR : SI LI CON, NPN

	

07263

	

S032677
‘ 10202

	

151- 0212- 00

	

TRANSI STOR : SI LI CON, NPN

	

04713

	

SRF 518
Al Q203

	

151- 0212- 00

	

TRANSI STOR : SI LI CON, NPN

	

04713

	

SRF 518
‘ 10206

	

151- 0369- 00

	

TRANSI STOR: SI LI CONRNP

	

01295

	

SKA6664
Al Q207

	

151- 0369- 00

	

TRANSI STOR: SI LI CON, PNP

	

01295

	

SKA6664
A1Q230

	

151- 0271- 00

	

TRANSI STOR: SI LI CON, ¡ • ¡

	

04713

	

SPS8236

‘ ™Q231

	

151- 0271- 00

	

TRANSI STOR: SI LI CON, PNP

	

04713

	

SPS8236
Al Q254

	

151- 0752- 00

	

TRANSI STOR: SI LI CON, NPN

	

01281

	

LT4403
Al Q255

	

151- 0752- 00

	

TRANSI STOR: SI LI CON, NPN

	

01281

	

LT4403
A1Q256

	

151- 0752- 00

	

TRANSI STOR: SI LI CON, NPN

	

01281

	

LT4403
‘ 10257

	

151- 0752- 00

	

TRANSI STOR: SI LI CON, NPN

	

01281

	

LT4403
Al Q283

	

151- 0736- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8317

Al Q284

	

151- 0712- 00

	

TRANSI STOR : SI LI CON, NPN

	

04713

	

SPS8223
‘ 10285

	

151- 0712- 00

	

TRANSI STOR : SI LI CON, NPN

	

04713

	

SPS8223
‘ 1Q302

	

151- 0711- 01

	

TRANSI STOR: NPN, SI

	

04713

	

SPS8608M
‘ 10303

	

151- 0711- 01

	

TRANSI STOR: NPN, SI

	

04713

	

SPS8608M
‘ 10327

	

151- 0711- 01

	

TRANSI STOR: NPN, SI

	

04713

	

SPS8608M
Al Q328

	

151- 0711- 01

	

TRANSI STOR: NPN, SI

	

04713

	

SPS8608M

‘ 10382

	

151- 1042- 00

	

SEMI COND DVC S• W‘ ¤ C—• D PAI R FET

	

01295

	

SKA5390
Al Q384

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8224
‘ 10397

	

151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

07263

	

S032677
‘ 1 Q402

	

151- 0276- 00

	

TRANSI STOR: SI LI CONRNP

	

80009

	

151- 0276- 00
‘ 10403

	

151- 0276- 00

	

TRANSI STOR: SI LI CON, PNP

	

80009

	

151- 0276- 00
‘ 1Q413

	

151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

07263

	

S032677

8- ±
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‘ 10419

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, • ¡ •

	

04713

	

SPS8224

‘ 10420

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8224

Al I Q421

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, N¡ •

	

04713

	

SPS8223

AI Q422

	

151- 0199- 00

	

TRANSI STOR: SI LI CON, PNP

	

04713 SPS6866K

Al Q423

	

151- 0424- 00

	

TRANSI STOR: SI LI CON, N¡ •

	

04713

	

SPS8246

Al Q428

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8224

A1Q429

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8223

Al Q440

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, N¡ •

	

04713

	

SPS8224

Al Q441

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, N¡ •

	

04713

	

SPS8224

A1Q460

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, N¡ •

	

04713

	

SPS8223

Al Q463

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, N¡ •

	

04713

	

SPS8223

A1Q509

	

151- 0188- 00

	

TRANSI STOR: SI LI CON, PNP

	

04713

	

SPS6868K

A1Q511

	

151- 0188- 00

	

TRANSI STOR: SI LI CON, PNP

	

04713

	

SPS6868K

AI Q525

	

151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

07263

	

S032677

A1Q576

	

151- 0199- 00

	

TRANSI STOR: SI LI CONRNP

	

04713

	

SPS6866K

A1Q578

	

151- 0199- 00

	

TRANSI STOR: SI LI CON, ¡ • ¡

	

04713

	

SPS6866K

Al I Q586

	

151- 0198- 00

	

TRANSI STOR: SI LI CON , NPN, SEL FROMMPS918

	

04713

	

SPS8802- 1

Al Q756

	

151- 0190- 00

	

TRANSI STOR: SI LI CON , NPN

	

07263

	

S032677

Al Q770

	

151- 0188- 00

	

TRANSI STOR: SI LI CON , PNP

	

04713 SPS6868K

‘ 10775

	

151- 0347- 00

	

TRANSI STOR: SI LI CON , NPN

	

56289 2• 5551

A1Q779

	

151- 0350- 00

	

TRANSI STOR: SI LI CONRNP

	

04713

	

SPS6700

Al Q780

	

151- 0190- 00

	

TRANSI STOR: SI LI CON,N¡ •

	

07263

	

S032677

‘ 10785

	

151- 0347- 00

	

TRANSI STOR: SI LI CON,N¡ •

	

56289

	

2• 5551

Al Q789

	

151- 0350- 00

	

TRANSI STOR: SI LI CON,PNP

	

04713

	

SPS6700

A1Q804

	

151- 0188- 00

	

TRANSI STOR: SI LI CONRNP

	

04713

	

SPS6868K

A1Q814

	

151- 0188- 00

	

TRANSI STOR: SI LI CON,PNP

	

04713

	

SPS6868K

Al 0825

	

151- 0424- 00

	

TRANSI STOR: SI LI CON,NPN

	

04713

	

SPS8246

‘ 10829

	

151- 0199- 00

	

TRANSI STOR: SI LI CON,PNP

	

04713

	

SPS6866K

Al I Q835

	

151- 0199- 00

	

TRANSI STOR: SI LI CON, PNP

	

04713 SPS6866K

‘ 10840

	

151- 0347- 00

	

TRANSI STOR: SI LI CON,NPN

	

56289

	

2• 5551

Al Q845

	

151- 0350- 00

	

TRANSI STOR : SI LI CON, PNP

	

04713

	

SPS6700

A1Q885

	

151- 0443- 00

	

TRANSI STOR : SI LI CON, PNP

	

04713

	

SPS7950

‘ 10908

	

151- 0164- 00

	

TRANSI STOR : SI LI CON, PNP

	

01295

	

SKB3334

‘ 1Q928

	

151- 0432- 00

	

TRANSI STOR : SI LI CON, N¡ •

	

27014

	

¤07391 • 2

‘ 10930

	

151- 0164- 00

	

TRANSI STOR : SI LI CON, PNP

	

01295

	

SKB3334

Al Q935

	

151- 0506- 00

	

SCR: SI LI CON

	

03508 C106 B2X283

‘ 1 Q938

	

151- 0276- 00

	

TRANSI STOR : SI LI CON, PNP

	

80009

	

151- 0276- 00

‘ 1 Q939

	

151- 0276- 00

	

TRANSI STOR : SI LI CON, PNP

	

80009

	

151- 0276- 00

Al Q944

	

151- 0432- 00

	

TRANSI STOR: SI LI CON, NPN

	

27014 ¤07391• 2

Al Q946

	

151- 0476- 02

	

TRANSI STOR : SI LI CON, NPN, SEL

	

04713

	

OBD

‘ 10947

	

151- 0476- 02

	

TRANSI STOR : SI LI CON, NPN, SEL

	

04713

	

OBD

A1Q9070

	

151- 1151- 00

	

TRANSI STOR: • - CHANNEL, SI

	

04713

	

œ¡ ¤3• 40

Al R100

	

315- 0430- 00

	

RES. , FXD, CMPSN: 430HM, 5%, 0. 25W

	

01121 CB4305

Al R101

	

315- 0430- 00

	

RES. , FXD, CMPSN: 430HM, 5%, 0. 25W

	

01121 CB4305

Al R102

	

321- 0155- 00

	

RES. , FXD, FI LM: 402 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G402 ROF

Al R103

	

321- 0155- 00

	

RES. , FXD, FI LM: 402 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G402 ROF

A1 R104

	

321- 0101- 00

	

RES. , FXD, FI LM: 1100HM, 1%, 0. 125 W

	

91637 MFF1816G110 ROF

AI R105

	

321- 0101- 00

	

RES. , FXD, FI LM: 1100HM, 1%, 0. 125 W

	

91637 MFF1816G110 ROF

A1 R106

	

321- 0161- 00

	

RES. , FXD, FI LM: 4640HM, 1%, 0. 125 W

	

91637 MFF1816G464 ROF

A1 R108

	

321- 0223- 00

	

RES. , FXD, FI LM: 2 . 05KŸ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G20500F

A1 R109

	

321- 0221- 00

	

RES. , FXD, FI LM: 1 . 96KŸ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G19600F

A1 R114

	

321- 0225- 00

	

RES. , FXD, FI LM: 2 . 15KŸ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G21500F

A1 R115

	

321- 0225- 00

	

RES. , FXD, FI LM: 2 . 15KŸ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G21500F

Al R120

	

321- 0123- 00

	

RES. , FXD, FI LM: 187 Ÿ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G187 ROF
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Al R121

	

321- 0123- 00

	

RES. , FXD, FI LM: 187zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 1%, 0. 125W

	

91637

	

MFF1816G187 ROF
A1 R122

	

315- 0750- 00

	

RES. , FXD, CMPSN: 750 HM, 5%, 0. 25W

	

01121 CB7505
‘ 119125

	

315- 0242- 00

	

RES. , FXD, CMPSN: 2 . 4 K OHM, 5%, 0 . 25W

	

01121

	

CB2425
A1 R126

	

315- 0182- 00

	

RES. , FXD, CMPSN: 1 . 8 K OHM, 5%, 0 . 25W

	

01121

	

CB1825
A1 R130

	

315- 0510- 00

	

RES. , FXD, CMPSN: 51 OHM, 5%, 0 . 25W

	

01121

	

CB5105
A1 R131

	

315- 0510- 00

	

RES. , FXD, CMPSN: 51 OHM, 5%, 0 . 25W

	

01121

	

CB5105

Al R132

	

315- 0511- 00

	

RES. , FXD, CMPSN: 510 OHM, 5%, 0 . 25W

	

01121

	

CB5115
AI R133

	

315- 0111- 00

	

RES. , FXD, CMPSN: 1100HM, 5%, 0. 25W

	

01121 C8 1115
AI R135

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000HM, 5%, 0. 25W

	

01121 CB1015
A1 R136

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000HM, 5%, 0. 25W

	

01121 CB1015
A1 R138

	

315- 0182- 00

	

RES. , FXD, CMPSN: 1 . 8 K OHM, 5%, 0 . 25W

	

01121

	

CB1825
A1 R139

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3 K OHM, 5%, 0 . 25W

	

01121

	

CB3025

A1 R142

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000HM, 5%, 0. 25W

	

01121 CB1015
A1 R143

	

315- 0101- 00

	

RES. , FXD, CMPSN: t 000HM, 5%, 0 . 25W

	

01121 CB1015
‘ 1 R144

	

315- 0511- 00

	

RES. , FXD, CMPSN: 5100HM, 5%, 0 . 25W

	

01121 CB5115
‘ 114145

	

311- 1238- 00

	

RES. , VAR, NONWI R: 5 K Ÿ• œ, 10%, 0 . 50W

	

73138

	

72- 27- 0
‘ 1 R150

	

315- 0430- 00

	

RES. , FXD, CMPSN: 43 OHM, 5%, 0 . 25W

	

01121

	

CB4305
‘ 1 R151

	

315- 0430- 00

	

RES. , FXD, CMPSN: 43 OHM, 5%, 0 . 25W

	

01121

	

CB4305

‘ 119152

	

321- 0155- 00

	

RES. , FXD, FI LM: 402 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G402 ROF
A1 R153

	

321- 0155- 00

	

RES. , FXD, FI LM: 4020HM, 1%, 0. 125 W

	

91637 MFF1816G402 ROF
‘ 119154

	

321- 0101- 00

	

RES. , FXD, FI LM: 110 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G110 ROF
A1 R155

	

321- 0101- 00

	

RES. , FXD, FI LM: 1100HM, 1%, 0. 125W

	

91637 MFF1816G110 ROF
A1 R156

	

321- 0161- 00

	

RES. , FXD, FI LM: 4640HM, 1%, 0. 125W

	

91637 MFF1816G464 ROF
A1 R158

	

321- 0223- 00

	

RES. , FXD, FI LM: 2. 05K 0—œ, 1%, 0. 125W

	

91637 MFF1816G20500 F

A1 R159

	

321- 0221- 00

	

RES. , FXD, FI LM: 1 . 96K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G19600 F
A1 R164

	

321- 0225- 00

	

RES. , FXD, FI LM: 2. 15K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G21500 F
A1 R165

	

321- 0225- 00

	

RES. , FXD, FI LM: 2. 15K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G21500 F
‘ 1 R170

	

321- 0123- 00

	

RES. , FXD, FI LM: 1870—œ, 1%, 0. 125W

	

91637 MFF1816G187 ROF
A1 R171

	

321- 0123- 00

	

RES. , FXD, FI LM: 1870HM, 1%, 0. 125W

	

91637 MFF1816G187 ROF
Al R172

	

315- 0750- 00

	

RES. , FXD, CMPSN: 750 HM, 5%, 0. 25W

	

01121 CB7505

‘ 1 R175

	

315- 0242- 00

	

RES. , FXD, CMPSN: 2 . 4 K OHM, 5%, 0 . 25W

	

01121

	

CB2425
A1 R176

	

315- 0182- 00

	

RES. , FXD, CMPSN: 1 . 8 K ŸHœ, 5%, 0. 25W

	

01121 CB1825
A1 R180

	

315- 0510- 00

	

RES. , FXD, CMPSN: 51 OHM, 5%, 0 . 25W

	

01121

	

CB5105
A1 R181

	

315- 0510- 00

	

RES. , FXD, CMPSN: 51 OHM, 5%, 0 . 25W

	

01121

	

C65105
A1 R182

	

315- 0511- 00

	

RES. , FXD, CMPSN: 510 OHM, 5%, 0 . 25W

	

01121

	

CB5115
A1 R183

	

315- 0111- 00

	

RES. , FXD, CMPSN: 1100HM, 5%, 0. 25W

	

01121 CB1115

A1 R185

	

315- 0101- 00

	

RES. , FXD, CMPSN: t 000HM, 5%, 0. 25W

	

01121 CB1015
A1 R186

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000HM, 5%, 0. 25W

	

01121 CB1015
A1 R188

	

315- 0182- 00

	

RES. , FXD, CMPSN: 1 . 8 K OHM, 5%, 0 . 25W

	

01121

	

CB1825
Al R189

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3 K OHM, 5%, 0 . 25W

	

01121

	

CB3025
A1 R192

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000HM, 5%, 0. 25W

	

01121 CB1015
A1 R193

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000HM, 5%, 0. 25W

	

01121 CB1015

‘ 119194

	

315- 0511- 00

	

RES. , FXD, CMPSN: 510 0—œ, 5%, 0 . 25W

	

01121

	

CB5115
A1 R195

	

311- 1238- 00

	

RES. , VAR, NONWI R: 5K Ÿ—œ, 10%, 0 . 50W

	

73138 72- 27- 0
Al l R200

	

315- 0911- 00

	

RES. , FXD, CMPSN: 910 0• œ, 5%, 0 . 25W

	

01121

	

CB9115
AI R202

	

321- 0178- 00

	

RES. , FXD, FI LM: 698 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G698 ROF
‘ 114203

	

321- 0178- 00

	

RES. , FXD, FI LM: 698 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G698 ROF
A1 R204

	

321- 0089- 00

	

RES. , FXD, FI LM: 82 . 5 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G82R50 F

A1 R206

	

321- 0139- 00

	

RES. , FXD, FI LM: 2740HM, 1%, 0. 125 W

	

91637 MFF1816G274 ROF
A1 R207

	

321- 0139- 00

	

RES. , FXD, FI LM: 2740HM, 1%, 0. 125 W

	

91637 MFF1816G274 ROF
‘ l R210

	

315- 0431- 00

	

RES. , FXD, CMPSN: 430 OHM, 5%, 0 . 25W

	

01121

	

CB4315
‘ 114212

	

321- 0086- 00

	

RES. , FXD, FI LM: 76 . 8 0—œ, 1%, 0. 125 W

	

91637

	

MFF1816G76R80 F
Al R213

	

321- 0086- 00

	

RES. , FXD, FI LM: 76 . 8 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G76R80 F
A1 R215

	

321- 0135- 00

	

RES. , FXD, FI LM: 249 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G249 ROF

REV œ‘ ¥ 1983



Repl aceabl e El ect r i cal Par t s- 2235 Ser vi ce

Te kt r oni x

	

Ser i al / Model No .

	

Mf r

Component No .

	

Par t No .

	

E f f

	

Dscont

	

Name & Descr i pt i on	 Co de

	

Mf r Par t Number

Al R216

	

321- 0163- 00

	

RES. , FXD, FI LM: 487ONzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAœ, 1%, 0. 125 W

	

91637

	

MFF1816G487 ROF

‘ 1 R217

	

321- 0163- 00

	

RES. , FXD, FI LM: 487 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G487 ROF

Al R218

	

321- 0102- 00

	

RES. , FXD, FI LM: 113ONœ, 1%, 0. 125 W

	

91637

	

MFF1816G113 ROF

Al R219

	

321- 0102- 00

	

RES . , FXD, FI LM: 113ONœ, 1%, 0. 125 W

	

91637

	

MFF1816G113ROF

Al R220

	

307- 0104- 00

	

RES. , FXD, CMPSN: 3. 3ONœ, 5%, 0. 25W

	

01121

	

CB33G5

Al R222

	

321- 0318- 00

	

RES. , FXD, FI LM: 20 K Ÿ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G20001 F

Al R223

	

321- 0318- 00

	

RES. , FXD, FI LM: 20K 0Nœ, 1%, 0 . 125 W

	

91637

	

MFF1816G20001 F

‘ 1 R225

	

315- 0103- 00

	

RES. , FXD, CMPSN: 10K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1035

Al l R226

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220ONœ, 5%, 0. 25W

	

01121

	

CB2215

Al R227

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220O—œ, 5%, 0. 25W

	

01121

	

CB2215

Al R230

	

321- 0086- 00

	

RES. , FXD, FI LM: 76 . 8 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G76R80 F

Al R231

	

321- 0086- 00

	

RES. , FXD, FI LM: 76 . 8ONœ, 1%, 0. 125W

	

91637

	

MFF1816G76R80 F

Al R233

	

321- 0085- 00

	

RES. , FXD, FI LM: 75 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G75ROOF

Al R234

	

315- 0360- 00

	

RES. , FXD, CMPSN: 36ONœ, 5%, 0 . 25W

	

01121

	

CB3605

Al R235

	

315- 0360- 00

	

RES. , FXD, CMPSN: 36OHœ, 5%, 0 . 25W

	

01121

	

CB3605

Al R236

	

315- 0751- 00

	

RES. , FXD, CMPSN: 750 Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB7515

Al R239

	

315- 0242- 00

	

RES. , FXD, CMPSN: 2 . 4 KŸ—œ, 5%, 0. 25W

	

01121

	

CB2425

Al R240

	

311- 1248- 00

	

RES. , VAR, NONWI R: 5000—œ, 10%, 0. 50W

	

73138

	

72- 23- 0

Al R241

	

311- 1237- 00

	

RES. , VAR, NONWI RAK Ÿ—œ, 10%, O. 50W

	

32997

	

3386§ -¤Ÿ7- 102

‘ 1 R242

	

315- 0273- 00

	

RES. , FXD, CMPSN: 27K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB2735

Al R244

	

321- 0172- 00

	

RES. , FXD, FI LM: 604 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G604 ROF

At R245

	

321- 0172- 00

	

RES. , FXD, FI LM: 604 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G604 ROF

Al R250

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220ONœ, 5%, 0. 25W

	

01121

	

CB2215

Al R251

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220O—œ, 5%, 0. 25W

	

01121

	

CB2215

Al R254

	

321- 0110- 00

	

RES. , FXD, FI LM: 137O—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G137 ROF

Al R255

	

321- 0110- 00

	

RES. , FXD, FI LM: 137ONœ, 1%, 0 . 125 W

	

91637

	

MFF1816G137 ROF

Al R256

	

322- 0175- 00

	

RES. , FXD, FI LM: 649 Ÿ—œ, 1%, 0 . 25W

	

75042

	

CEBTO- 649OF

Al R257

	

322- 0175- 00

	

RES. , FXD, FI LM: 649O—œ, 1%, 0. 25W

	

75042 CEBTO- 649OF

Al R258

	

322- 0180- 00

	

RES. , FXD, FI LM: 732ONœ, 1%, 0. 25W

	

75042

	

CEBTO- 732OF

Al R259

	

322- 0180- 00

	

RES. , FXD, FI LM: 732O—œ, 1%, 0. 25W

	

75042

	

CEBTO- 732OF

Al R261

	

323- 0058- 00

	

RES. , FXD, FI LM: 39. 2ONœ, 1%, 0 . 5W

	

91637

	

CMF65- 116GB9R20 F

Al R262

	

315- 0151- 00

	

RES. , FXD, CMPSN: 150ONœ, 5%, 0. 25W

	

01121

	

CB1515

‘ 1 R266

	

323- 0114- 00

	

RES. , FXD, FI LM: 150 Ÿ—œ, 1%, 0. 50W

	

75042

	

CECTO- 150OF

Al R267

	

323- 0114- 00

	

RES. , FXD, FI LM: 150ONœ, 1%, 0. 50W

	

75042

	

CECTO- 150OF

At R268

	

323- 0114- 00

	

RES. , FXD, FI LM: 150O—œ, 1%, O. 50W

	

75042

	

CECTO- 150OF

Al R269

	

323- 0114- 00

	

RES. , FXD, FI LM: 150 Ÿ—œ, 1%, 0. 50W

	

75042

	

CECTO- 150OF

Al R270

	

323- 0114- 00

	

RES. , FXD, FI LM: 150 Ÿ—œ, 1%, 0. 50W

	

75042

	

CECTO- 150OF

Al R271

	

323- 0114- 00

	

RES. , FXD, FI LM: 150ONœ, 1%, 0. 50W

	

75042

	

CECTO- 150OF

At R279

	

315- 0223- 00

	

RES. , FXD, CMPSN: 22K0—œ, 5%, 0. 25W

	

01121

	

CB2235

Al l R281

	

315- 0821- 00

	

RES. , FXD, CMPSN: 820 0—œ, 5%, 0 . 25W

	

01121

	

CB8215

Al R282

	

315- 0752- 00

	

RES. , FXD, CMPSN: 7 . 5KŸ—œ, 5%, 0. 25W

	

01121

	

CB7525

‘ 1 R283

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470 Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB4715

‘ 18284

	

315- 0621- 00

	

RES. , FXD, CMPSN: 620 Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB6215

Al R285

	

315- 0561- 00

	

RES. , FXD, CMPSN: 560 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB5615

At R286

	

321- 0068- 00

	

RES. , FXD, FI LM: 49. 9O—œ, 1%, 0. 125 W

	

91637

	

MFF1816G49R90 F

Al R287

	

321- 0068- 00

	

RES. , FXD, FI LM: 49. 9ONœ, 1%, 0. 125 W

	

91637

	

MFF1816G49R90 F

‘ 1 ¡ 288

	

315- 0431- 00

	

RES. , FXD, CMPSN: 430 0• œ, 5%, 0. 25W

	

01121

	

CB4315

Al R289

	

315- 0431- 00

	

RES. , FXD, CMPSN: 430 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4315

At R292

	

321- 0179- 00

	

RES. , FXD, FI LM: 715 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G715 ROF

‘ 1 R293

	

315- 0620- 00

	

RES. , FXD, CMPSN: 62 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB6205

Al R301

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220O—œ, 5%, 0. 25W

	

01121

	

CB2215

AI R302

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2215

‘ 1 R303

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2215

‘ 1 R304

	

315- 0152- 00

	

RES. , FXD, CMPSN: 1 . 5 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1525
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Al R305

	

315- 0152- 00

	

RES. , FXD, CMPSN: 1 . 5 KzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 5%, 0 . 25W

	

01121

	

CB1525
Al R306

	

315- 0470- 00

	

RES . , FXD, CMPSN: 470 HM, 5%, 0. 25W

	

01121

	

CB4705
‘ 111307

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0. 25W

	

01121

	

C64705
Al R309

	

311- 1564- 00

	

RES. , VAR, NONWI R: TRMR, 5000HM, 0. 5 W

	

73138

	

91- 86- 0
Al R310

	

321- 0194- 00

	

RES. , FXD, FI LM: 1 . 02K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G10200F
Al R311

	

321- 0194- 00

	

RES. , FXD, FI LM: 1 . 02K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G10200F

Al R312

	

321- 0098- 00

	

RES. , FXD, FI LM: 1020HM, 1%, 0. 125W

	

91637

	

MFF1816G102 ROF
Al R314

	

321- 0170- 00

	

RES. , FXD, FI LM: 5760 HM, 1%, 0. 125W

	

91637

	

MFF1816G576 ROF
Al R315

	

321- 0170- 00

	

RES. , FXD, FI LM: 5760HM, 1%, 0. 125W

	

91637

	

MFF1816G576 ROF
Al R317

	

321- 0209- 00

	

RES. , FXD, FI LM: 1 . 47K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G14700 F
‘ ™R318

	

321- 0198- 00

	

RES. , FXD, FI LM: 1 . 13K ŸHœ, 1%, 0. 125 W

	

91637 MFF1816G1130OF
Al R319

	

321- 0213- 00

	

RES. , FXD, FI LM: 1 . 62K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G16200 F

Al R321

	

321- 0208- 00

	

RES. , FXD, FI LM: 1 . 43K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G14300 F
Al R322

	

321- 0241- 00

	

RES. , FXD, FI LM: 3 . 16K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G31600 F
‘ 1 R324

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 0—œ, 5%, 0 . 25W	 01121

	

C81015
Al R326

	

315- 0221- 00

	

RES. , FXD, CMPSN: 2200HM, 5%, 0. 25W

	

01121

	

CB2215
Al R327

	

315- 0221- 00

	

RES. , FXD, CMPSN: 2200HM, 5%, 0. 25W

	

01121

	

CB2215
Al R328

	

315- 0221- 00

	

RES. , FXD, CMPSN: 2200HM, 5%, 0. 25W

	

01121

	

CB2215

Al R329

	

315- 0152- 00

	

RES. , FXD, CMPSN: 1 . 5 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

C81525
Al R330

	

315- 0152- 00

	

RES. , FXD, CMPSN: 1 . 5 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

C61525
Al R331

	

315- 0470- 00

	

RES. , FXD, CMPSN: 470HM, 5%, 0. 25W

	

01121

	

CB4705
Al R332

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4705
Al R335

	

321- 0203- 00

	

RES. , FXD, FI LM: 1 . 27K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G12700F
Al R336

	

321- 0203- 00

	

RES. , FXD, FI LM: 1 . 27K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G12700 F

Al R337

	

321- 0098- 00

	

RES. , FXD, FI LM: 102 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G102 ROF
Al R339

	

321- 0170- 00

	

RES. , FXD, FI LM: 5760HM, 1%, 0. 125 W

	

91637

	

MFF1816G576 ROF
Al R340

	

321- 0170- 00

	

RES. , FXD, FI LM: 5760HM, 1%, 0. 125 W

	

91637

	

MFF1816G576 ROF
Al R342

	

321- 0209- 00

	

RES. , FXD, FI LM: 1 . 47K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G14700 F
Al R343

	

321- 0198- 00

	

RES. , FXD, FI LM: 1 . 13K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G1130OF
Al R344

	

321- 0213- 00

	

RES. , FXD, FI LM: 1 . 62K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G16200 F

A l R346

	

321- 0208- 00

	

RES. , FXD, FI LM: 1 . 43K 0—œ, 1%, 0. 125W

	

91637 MFF1816G14300 F
Al R347

	

321- 0241- 00

	

RES. , FXD, FI LM: 3 . 16K 0—œ, 1%, 0. 125W

	

91637

	

MFF1816G31600 F
Al R349

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W	 01121

	

CB1015
Al R350

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4705
Al R351

	

315- 0470- 00

	

RES. , FXD, CMPSN: 470 HM, 5%, 0. 25W

	

01121

	

CB4705
Al R352

	

321- 0275- 00

	

RES. , FXD, FI LM: 7 . 15K Ÿ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G71500 F

Al R353

	

321- 0275- 00

	

RES. , FXD, FI LM: 7 . 15K 0—œ, 1%, 0. 125 W

	

91637

	

MFF1816G71500F
‘ 1 R356

	

315- 0622- 00

	

RES. , FXD, CMPSN: 6. 2 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB6225
Al R357

	

321- 0149- 00

	

RES. , FXD, FI LM: 3480HM, 1%, 0. 125 W

	

91637 MFF1816G348 ROF
Al R358

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W	 01121

	

C’ 1015
Al R359

	

321- 0148- 00

	

RES. , FXD, FI LM: 3400HM, 1%, 0. 125 W

	

91637

	

MFF1816G340ROF
Al R360

	

321- 0156- 00

	

RES. , FXD, FI LM: 412 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G412ROF

‘ ™R361

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W	 01121

	

CB1015
Al R363

	

315- 0331- 00

	

RES. , FXD, CMPSN: 3300HM, 5%, 0. 25W

	

01121 CB3315
Al R365

	

315- 0620- 00

	

RES. , FXD, CMPSN: 620HM, 5%, 0. 25W

	

01121

	

CB6205
Al R366

	

315- 0202- 00

	

RES. , FXD, CMPSN: 2 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB2025
AI R367

	

315- 0911- 00

	

RES. , FXD, CMPSN: 910 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB9115
‘ ™R369

	

315- 0751- 00

	

RES. , FXD, CMPSN: 750 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB7515

‘ 1 R372

	

315- 0220- 00

	

RES. , FXD, CMPSN: 22 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2205
Al R374

	

315- 0202- 00

	

RES. , FXD, CMPSN: 2 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2025
Al R381

	

321- 0444- 00

	

RES. , FXD, FI LM: 412 K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G41202 F
‘ 1 R382

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4705
‘ 1 R384

	

315- 0121- 00

	

RES. , FXD, CMPSN: 120 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1215
Al R385

	

315- 0130- 00

	

RES. , FXD, CMPSN: 130 HM, 5%, 0. 25W

	

01121

	

C81305
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Al R386

	

315- 0911- 00

	

RES. , FXD, CMPSN: 9100HM, 5%, 0. 25W

	

01121

	

CB9115
Al l R389

	

315- 0100- 00

	

RES. , FXD, CMPSN: 100 HM, 5%, 0. 25W

	

01121

	

CB1005
Al R390

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 5%, 0 . 25W	 01121

	

CB1015
Al R392

	

315- 0751- 00

	

RES. , FXD, CMPSN: 750 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB7515
At R393

	

315- 0240- 00

	

RES. , FXD, CMPSN: 24 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2405
‘ 1 R395

	

315- 0911- 00

	

RES. , FXD, CMPSN: 9100HM, 5%, 0. 25W

	

01121 CB9115

Al R397

	

315- 0200- 00

	

RES. , FXD, CMPSN: 200 HM, 5%, 0. 25W

	

01121

	

CB2005
At R398

	

315- 0201- 00

	

RES. , FXD, CMPSN: 2000HM, 5%, 0. 25W

	

01121

	

CB2015
Al R399

	

315- 0751- 00

	

RES. , FXD, CMPSN: 7500HM, 5%, 0. 25W

	

01121

	

CB7515
‘ 1 R402

	

315- 0182- 00

	

RES. , FXD, CMPSN: 1 . 8 K 0—œ, 5%, 0. 25W

	

01121 CB1825
Al l R405

	

315- 0752- 00

	

RES. , FXD, CMPSN: 7 . 5 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB7525
Al R407

	

315- 0752- 00

	

RES. , FXD, CMPSN: 7 . 5 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB7525

At R408

	

315- 0392- 00

	

RES. , FXD, CMPSN: 3 . 9 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB3925
Al R411

	

315- 0103- 00

	

RES. , FXD, CMPSN: 10K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1035
‘ 1 R412

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025
At R413

	

315- 0113- 00

	

RES. , FXD, CMPSN: 11 š 0—œ, 5%, 0. 25W

	

01121

	

CB1135
Al R414

	

315- 0244- 00

	

RES. , FXD, CMPSN: 240 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2445
Al R415

	

315- 0244- 00

	

RES. , FXD, CMPSN: 240 KŸ—œ, 5%, 0. 25W

	

01121

	

CB2445

Al R416

	

315- 0473- 00

	

RES. , FXD, CMPSN: 47K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB4735
At R417

	

315- 0473- 00

	

RES. , FXD, CMPSN: 47K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4735
‘ 1 R419

	

315- 0182- 00

	

RES. , FXD, CMPSN: 1 . 8 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB1825
At R420

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000HM, 5%, 0. 25W

	

01121

	

CB1015
Al R421

	

315- 0203- 00

	

RES. , FXD, CMPSN: 20K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2035
Al R422

	

315- 0100- 00

	

RES. , FXD, CMPSN: 100HM, 5%, 0. 25W

	

01121

	

CB1005

‘ 1 R423

	

315- 0100- 00

	

RES. , FXD, CMPSN: 100HM, 5%, 0. 25W

	

01121 CB1005
‘ 1 R424

	

315- 0203- 00

	

RES. , FXD, CMPSN: 20KŸ—œ, 5%, 0. 25W

	

01121 CB2035
Al l R426

	

315- 0434- 00

	

RES. , FXD, CMPSN: 430KŸ—œ, 5%, 0. 25W

	

01121

	

CB4345
‘ 1 R427

	

315- 0434- 00

	

RES. , FXD, CMPSN: 430K0—œ, 5%, 0. 25W

	

01121 CB4345
‘ 1 R428

	

315- 0102- 00

	

RES. , FXD, CMPSN : 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025
Al R429

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025

Al R432

	

315- 0823- 00

	

RES. , FXD, CMPSN: 82K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB8235
At R433

	

315- 0823- 00

	

RES. , FXD, CMPSN: 82K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB8235
Al R434

	

311- 1646- 00

	

RES. , VAR, NONWI R: TRMR, 2 MOHM, 0. 5W

	

01121

	

• 4‘ 205
At R435

	

311- 1646- 00

	

RES. , VAR, NONWI R: TRMR, 2 MOHM, 0 . 5 W

	

01121

	

• 4‘ 205
Al R440

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 0• œ, 5%, 0 . 25W	 01121

	

CB1015
Al R441

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000HM, 5%, 0. 25W

	

01121

	

CB1015

Al R442

	

321- 0087- 00

	

RES. , FXD, FI LM: 78 . 7 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G78R70F
Al R443

	

321- 0087- 00

	

RES. , FXD, FI LM: 78 . 7 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G78R70F
Al R444

	

315- 0162- 00

	

RES. , FXD, CMPSN: 1 . 6K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1625
Al R446

	

315- 0224- 00

	

RES. , FXD, CMPSN: 220K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2245
‘ 1 R448

	

315- 0270- 00

	

RES. , FXD, CMPSN: 27 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2705
‘ 1 R449

	

315- 0270- 00

	

RES. , FXD, CMPSN: 27 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2705

‘ 1 R451

	

315- 0100- 00

	

RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1005
AI R452

	

315- 0272- 00

	

RES. , FXD, CMPSN: 2 . 7 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2725
Al R453

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4705
Al R455

	

315- 0100- 00

	

RES. , FXD, CMPSN: 100 HM, 5%, 0. 25W

	

01121

	

CB1005
Al R457

	

321- 0207- 00

	

RES. , FXD, FI LM: 1 . 4 K Ÿ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G14000 F
Al R458

	

321- 0197- 00

	

RES. , FXD, FI LM: I . 1 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G11000 F

A1 R459

	

315- 0242- 00

	

RES. , FXD, CMPSN: 2AK Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2425
Al R460

	

321- 0091- 00

	

RES. , FXD, FI LM: 86. 60HM, 1%, 0. 125 W

	

91637

	

MFF1816G86R60 F
At R461

	

321- 0203- 00

	

RES. , FXD, FI LM: 1 . 27K Ÿ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G12700 F
Al R462

	

321- 0201- 00

	

RES. , FXD, FI LM: 1 . 21 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G12100 F
Al R463

	

321- 0090- 00

	

RES. , FXD, FI LM: 84 . 5 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G84R50 F
Al R464

	

315- 0271- 00

	

RES. , FXD, CMPSN: 2700HM, 5%, 0. 25W

	

01121

	

CB2715
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Al R465

	

315- 0431- 00

	

RES. , FXD, CMPSN: 430ONzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAœ, 5%, 0. 25W

	

01121 CB4315
Al R469

	

315- 0820- 00

	

RES. , FXD, CMPSN: 82ONœ, 5%, 0. 25W

	

01121 CB8205
Al R470

	

315- 0113- 00

	

RES. , FXD, CMPSN: 11 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1135
Al R471

	

311- 1245- 00

	

RES. , VAR, NONWI R: 10K Ÿ—œ, 10%, 0 . 50W

	

73138

	

72- 28- 0
‘ 111473

	

315- 0392- 00

	

RES. , FXD, CMPSN: 3 . 9 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB3925
Al R474

	

315- 0432- 00

	

RES. , FXD, CMPSN: 4 . 3 K Ÿ—œ, 5%, 0. 25W

	

01121

	

C84325

At R478

	

315- 0222- 00

	

RES. , FXD, CMPSN: 2 . 2 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB2225
At R479

	

311- 1236- 00

	

RES. , VAR, NONWI R: 250ONœ, 10%, 0 . 50W

	

73138

	

72- 22- 0
‘ 1 R483

	

315- 0391- 00

	

RES. , FXD, CMPSN: 390 Ÿ—œ, 5%, 0 . 25W	 01121

	

CB3915
Al R486

	

315- 0431- 00

	

RES. , FXD, CMPSN: 430ONœ, 5%, 0 . 25W

	

01121

	

CB4315
Al R487

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470O—œ, 5%, 0 . 25W

	

01121 CB4715
‘ l R494

	

307- 0104- 01

	

RES. , FXD, CMPSN: 3 . 3 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB33G5

Al R499

	

307- 0104- 01

	

RES. , FXD, CMPSN: 3 . 3 Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB33G5
‘ 1 R501

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 š Ÿ—œ, 5 %, 0. 25W	 01121

	

CB5125
‘ 1 R502

	

315- 0911- 00

	

RES. , FXD, CMPSN: 910 Ÿ—œ, 5 %, 0 . 25W	 01121

	

CB9115
Al R503

	

315- 0473- 00

	

RES. , FXD, CMPSN: 47K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4735
At R504

	

315- 0124- 00

	

RES. , FXD, CMPSN: 120K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1245
At R505

	

315- 0473- 00

	

RES. , FXD, CMPSN: 47K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4735

Al R507

	

315- 0391- 00

	

RES. , FXD, CMPSN: 3900—œ, 5%, 0. 25W

	

01121

	

C63915
Al R509

	

315- 0222- 00

	

RES. , FXD, CMPSN: 2. 2K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2225
Al R510

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470ONœ, 5%, 0. 25W

	

01121 CB4715
Al R511

	

315- 0392- 00

	

RES. , FXD, CMPSN: 3. 9K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB3925
‘ 1 R512

	

315- 0432- 00

	

RES. , FXD, CMPSN: 4. 3K Ÿ—œ, 5%, 0. 25W

	

01121

	

Â’ 4325
Al R513

	

315- 0391- 00

	

RES. , FXD, CMPSN: 390 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB3915

‘ 1 R514

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4715
‘ 1 R516

	

315- 0392- 00

	

RES. , FXD, CMPSN: 3 . 9 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB3925
Al R517

	

315- 0432- 00

	

RES. , FXD, CMPSN: 4 . 3 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB4325
At R518

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB1025
Al l R523

	

315- 0153- 00

	

RES. , FXD, CMPSN: 15K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB1535
Al R524

	

321- 0318- 00

	

RES. , FXD, FI LM: 20KŸ—œ, 1%, 0. 125W

	

91637

	

MFF1816G20001 F

Al R525

	

321- 0322- 00

	

RES . , FXD, FI LM: 22. 1 K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G22101 F
Al R526

	

315- 0152- 00

	

RES. , FXD, CMPSN: 1 . 5 KŸ—œ, 5%, 0. 25W

	

01121

	

CB1525
Al R527

	

315- 0472- 00

	

RES. , FXD, CMPSN: 4 . 7 KŸ—œ, 5%, 0. 25W

	

01121

	

CB4725
Al R528

	

315- 0911- 00

	

RES. , FXD, CMPSN: 910 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB9115
A111538

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

C85125
At R539

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB5125

At R540

	

315- 0511- 00

	

RES. , FXD, CMPSN: 510 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB5115
Al R541

	

315- 0511- 00

	

RES. , FXD, CMPSN: 510 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB5115
‘ 111544

	

315- 0431- 00

	

RES. , FXD, CMPSN: 430 Ÿ—œ, 5%, 0. 25W

	

01121

	

C84315
At R545

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025
At R547

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025
Al R548

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025

At R549

	

315- 0681- 00

	

RES. , FXD, CMPSN: 680ONœ, 5%, 0. 25W

	

01121

	

C86815
At R555

	

315- 0821- 00

	

RES. , FXD, CMPSN: 820ONœ, 5%, 0. 25W

	

01121

	

CB8215
At R556

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB5125
At R558

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB5125
Al R560

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB5125
Al R561

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB5125

‘ 1 R562

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 š Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB5125
Al R564

	

315- 0202- 00

	

RES. , FXD, CMPSN: 2 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB2025
Al R565

	

315- 0301- 00

	

RES. , FXD, CMPSN: 3000Nœ, 5%, 0 . 25W

	

01121 CB3015
‘ 111566

	

315- 0511- 00

	

RES . , FXD, CMPSN: 5100—œ, 5%, 0. 25W

	

01121 CB5115
At R568

	

315- 0332- 00

	

RES. , FXD, CMPSN: 3 . 3 K Ÿ—œ, 5%, 0. 25W

	

01121

	

C63325
Al R569

	

315- 0432- 00

	

RES. , FXD, CMPSN: 4 . 3 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4325

8- 1 4

	

REV œ‘ ¥ 1983



Repl aceabl e El ect r i cal Par t s- 2235 Ser vi ce

Te k t roni x

	

Se r i al / Model No .

	

Mf r

Component No .

	

Par t No .

	

Ef f

	

Dsco nt

	

Name & Descr i pt i on	 Code

	

Mf r Par t Number

Al R571

	

315- 0222- 00

	

RES. , FXD, CMPSN: 2 . 2 KzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 5%, 0. 25W

	

01121

	

CB2225

Al R572

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025

Al R573

	

315- 0222- 00

	

RES. , FXD, CMPSN: 2 . 2 KŸ—œ, 5%, 0. 25W

	

01121

	

CB2225

Al R574

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB1025

Al R576

	

315- 0561- 00

	

RES. , FXD, CMPSN: 5600HM, 5%, 0. 25W

	

01121

	

CB5615

Al R577

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2215

Al R578

	

315- 0561- 00

	

RES. , FXD, CMPSN: 5600HM, 5%, 0. 25W

	

01121 CB5615

Al R580

	

315- 0181- 00

	

RES . , FXD, CMPSN: 1800HM, 5%, 0. 25W

	

01121 CB1815

Al R586

	

315- 0101- 00

	

RES. , FXD, CMPSN: t 000HM, 5%, 0. 25W

	

01121

	

CB1015

Al R645

	

315- 0201- 00

	

RES. , FXD, CMPSN: 2000HM, 5%, 0. 25W

	

01121

	

CB2015

At R646

	

311- 1563- 00

	

RES. , VAR, NONWI R: 1 š Ÿ—œ, 20%, O. 50W

	

73138

	

91- 85- 0

Al R647

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025

‘ 1 R648

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB5125

Al R649

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0. 25W

	

01121

	

C85125

‘ 1 R673

	

315- 0472- 00

	

RES. , FXD, CMPSN: 4 . 7 K Ÿ—œ, 5° %, 0 . 25W

	

01121

	

CB4725

Al R676

	

315- 0471- 00

	

RES. , FXD, CMPSN: 4700HM, 5%, 0 . 25W

	

01121

	

CB4715

At R756

	

315- 0912- 00

	

RES. , FXD, CMPSN: 9 . 1 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB9125

Al R757

	

315- 0202- 00

	

RES. , FXD, CMPSN: 2 K0Nœ, 5%, 0. 25W

	

01121 CB2025

Al R758

	

321- 0343- 00

	

RES. , FXD, FI LM: 36. 5 K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G36501 F

Al R759

	

321- 0267- 00

	

RES. , FXD, FI LM: 5 . 9K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G59000 F

‘ 1 R760

	

311- 1565- 00

	

RES. , VAR, NONWI R: 250 Ÿ—œ, 20%, 0 . 50W

	

73138

	

91- 87- 0

At R761

	

321- 0210- 00

	

RES . , FXD, FI LM: 1 . 5 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G15000 F

Al R762

	

315- 0153- 00

	

RES . , FXD, CMPSN: 15K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB1535

Al R764

	

315- 0221- 00

	

RES. , FXD, CMPSN: 2200HM, 5%, 0. 25W

	

01121 CB2215

Al R766

	

321- 0109- 00

	

RES. , FXD, FI LM: 1330HM, 1%, 0. 125 W

	

91637

	

MFF1816G133 ROF

Al R768

	

321- 0158- 00

	

RES. , FXD, FI LM: 432 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G432 ROF

‘ 1 R770

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4705

Al R773

	

321- 0182- 00

	

RES. , FXD, FI LM: 7680HM, 1%, 0. 125W

	

91637

	

MFF1816G768 ROF

Al R775

	

323- 0310- 00

	

RES. , FXD, FI LM: 16 . 5 K Ÿ—œ, 1%, 0 . 50W

	

75042

	

CECTO- 1652 F

Al R776

	

321- 0205- 00

	

RES. , FXD, FI LM: 1 . 33K ŸHœ, 1%, 0. 125 W

	

91637

	

MFF1816G13300 F

‘ 1 R777

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4705

Al R778

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0. 25W	 01121

	

CB1015

Al R779

	

315- 0243- 00

	

RES. , FXD, CMPSN: 24K0—œ, 5%, 0. 25W

	

01121

	

CB2435

Al R780

	

315- 0470- 00

	

RES. , FXD, CMPSN: 470 HM, 5%, 0 . 25W

	

01121

	

CB4705

Al R782

	

321- 0209- 00

	

RES. , FXD, FI LM: 1 . 47K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G14700F

At R783

	

321- 0201- 00

	

RES. , FXD, FI LM: 1 . 21 K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G12100F

Al R785

	

323- 0310- 00

	

RES. , FXD, FI LM: 16. 5K 0—œ, 1%, 0. 50W

	

75042

	

CECTO- 1652F

Al l R786

	

321- 0205- 00

	

RES. , FXD, FI LM: 1 . 33K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G13300 F

‘ 1 R787

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4705

Al R788

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000HM, 5%, 0. 25W

	

01121 CB1015

Al R789

	

315- 0243- 00

	

RES. , FXD, CMPSN: 24K 0Hœ, 5%, 0. 25W

	

01121 CB2435

‘ 1 R792

	

321- 0263- 00

	

RES. , FXD, FI LM: 5 . 36KŸ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G53600 F

Al R793

	

321- 0361- 00

	

RES. , FXD, FI LM: 56 . 2 K Ÿ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G56201 F

Al R796

	

315- 0100- 00

	

RES. , FXD, CMPSN: 100 HM, 5%, 0. 25W

	

01121 CB1005

Al l R797

	

315- 0100- 00

	

RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1005

‘ 1 R799

	

315- 0100- 00

	

RES. , FXD, CMPSN: 10 0• œ, 5%, 0 . 25W

	

01121

	

CB1005

Al R800

	

315- 0682- 00

	

RES. , FXD, CMPSN: 6 . 8K 0—œ, 5%, 0. 25W

	

01121 CB6825

‘ 1 R804

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025

‘ 1 R805

	

315- 0562- 00

	

RES. , FXD, CMPSN: 5 . 6 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB5625

Al R810

	

315- 0682- 00

	

RES. , FXD, CMPSN: 6 . 8 KŸ—œ, 5%, 0. 25W

	

01121

	

CB6825

‘ 1 R814

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š Ÿ—œ, 5° %, 0 . 25W

	

01121

	

CB1025

Al R818

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB3025

‘ 1 R820

	

315- 0332- 00

	

RES. , FXD, CMPSN: 3 . 3 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB3325

A1 R822

	

301- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 š 0• œ, 5%, O. 50W

	

01121 • ’ 5125
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Al R823

	

301- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 KzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 5%, 0. 50W

	

01121

	

• ’ 5125
Al R825

	

315- 0750- 00

	

RES. , FXD, CMPSN: 75 OHM, 5%, 0. 25W

	

01121

	

C87505
Al R826

	

315- 0104- 00

	

RES. , FXD, CMPSN: 100K OHM, 5%, 0 . 25W

	

01121

	

CB1045
‘ 1 R828

	

315- 0560- 00

	

RES. , FXD, CMPSN: 56 OHM, 5%, 0 . 25W

	

01121

	

CB5605
Al R830

	

321- 0212- 00

	

RES. , FXD, FI LM: 1 . 58K Ÿ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G15800 F
‘ 119832

	

321- 0222- 00

	

RES. , FXD, FI LM: 2 K Ÿ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G20000 F

Al R834

	

315- 0101- 00

	

RES. , FXD, CMPSN: 1000—œ, 5%, 0. 25W

	

01121

	

CB1015
Al R835

	

321- 0228- 00

	

RES. , FXD, FI LM: 2 . 32K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G23200F
Al R836

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121

	

CB1025
Al R840

	

315- 0561- 00

	

RES. , FXD, CMPSN: 5600HM, 5%, 0. 25W

	

01121 CB5615
Al R841

	

322- 0322- 00

	

RES. , FXD, FI LM: 22 . 1 K Ÿ—œ, 1%, 0. 25W

	

24546

	

NA60D2212F
Al R842

	

315- 0241- 00

	

RES. , FXD, CMPSN: 2400HM, 5%, 0. 25W

	

01121

	

CB2415

Al R844

	

315- 0104- 00

	

RES. , FXD, CMPSN: 100K OHM, 5%, 0 . 25W

	

01121

	

C81045
Al R845

	

315- 0472- 00

	

RES. , FXD, CMPSN: 4 . 7 K OHM, 5%, 0 . 25W

	

01121

	

CB4725
Al R849

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 šŸ• œ, 5%, 0. 25W

	

01121

	

CB1025
Al R851

	

311- 1558- 00

	

RES. ,VAR, NONWI R: 20KŸHœ, 20%, 0 . 50W

	

73138

	

91- 80- 0
Al R852

	

315- 0203- 00

	

RES. , FXD, CMPSN: 20K OHM, 5%, 0 . 25W

	

01121

	

CB2035
Al R853

	

315- 0244- 00

	

RES. , FXD, CMPSN: 240 K OHM, 5%, 0 . 25W

	

01121

	

CB2445

Al R854

	

315- 0472- 00

	

RES. , FXD, CMPSN: 4 . 7 K OHM, 5%, 0 . 25W

	

01121

	

CB4725
‘ 1 R858

	

315- 0511- 00

	

RES. , FXD, CMPSN: 510 OHM, 5%, 0 . 25W

	

01121

	

CB5115
Al R860

	

315- 0625- 00

	

RES. , FXD, CMPSN: 6 . 2 MOHM, 5%, 0 . 25W

	

01121

	

CB6255
Al R870

	

311- 1555- 00

	

RES. , VAR, NONWI R: 100 K 0—œ, 20%, 0 . 5W

	

73138

	

91- 77- 0
Al R871

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š OHM, 5%, 0 . 25W

	

01121

	

CB1025
Al R872

	

315- 0223- 00

	

RES . , FXD, CMPSN: 22KOHM, 5%, 0. 25W

	

01121

	

CB2235

Al R873

	

315- 0513- 00

	

RES. , FXD, CMPSN: 51 š OHM, 5%, 0. 25W

	

01121

	

CB5135
At R874

	

311- 1555- 00

	

RES. , VAR, NONWI R: 100 K Ÿ—œ, 20%, 0. 5 W

	

73138

	

91- 77- 0
‘ 1 R875

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š OHM, 5%, 0 . 25W

	

01121

	

CB1025
Al l R877

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K OHM, 5%, 0 . 25W

	

01121

	

CB1025
Al R879

	

315- 0514- 00

	

RES. , FXD, CMPSN: 510K OHM, 5%, 0 . 25W

	

01121

	

CB5145
Al R885

	

315- 0912- 00

	

RES. , FXD, CMPSN: 9 . 1 K 0—œ, 5%, 0. 25W

	

01121

	

CB9125

Al R886

	

315- 0184- 00

	

RES. , FXD, CMPSN: 180 K OHM, 5%, 0 . 25W

	

01121

	

CB1845
Al R888

	

301- 0514- 00

	

RES. , FXD, CMPSN: 510 K Ÿ—œ, 5%, 0 . 50W

	

01121

	

• ’ 5145
A1 R889

	

301- 0514- 00

	

RES. , FXD, CMPSN: 510 K 0—œ, 5%, 0 . 50W

	

01121 • ’ 5145
‘ 119890

	

301- 0514- 00

	

RES. , FXD, CMPSN: 510 K Ÿ—œ, 5%, 0 . 50W

	

01121

	

• ’ 5145
Al R891

	

301- 0514- 00

	

RES. , FXD, CMPSN: 510 K Ÿ—œ, 5%, O. 50W

	

01121

	

• ’ 5145
Al R892

	

301- 0514- 00

	

RES. , FXD, CMPSN: 510 K Ÿ—œ, 5%, 0. 50W

	

01121

	

• ’ 5145

Al R893

	

311- 1933- 00

	

RES. , VAR, NONWI R: PNL , 5 MŸ—œ, 10%, 0 . 50W

	

01121

	

17 œŸ95
At R894

	

301- 0514- 00

	

RES. , FXD, CMPSN: 510 K Ÿ—œ, 5%, 0. 50W

	

01121

	

• ’ 5145
Al R905

	

301- 0823- 00

	

RES. , FXD, CMPSN: 82KŸ—œ, 5%, 0. 50W

	

01121

	

• ’ 8235
Al l R906

	

301- 0823- 00

	

RES. , FXD, CMPSN: 82K Ÿ—œ, 5%, 0. 50W

	

01121

	

• ’ 8235
Al R907

	

308- 0843- 00

	

RES. , FXD WW: 0 . 20HM, 5%, 1 . ŸW

	

91637 RS l AR2000 JT/ R
Al R908

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3KŸ—œ, 5%, 0. 25W

	

01121 CB3025

Al R910

	

315- 0301- 00

	

RES. , FXD, CMPSN: 3000HM, 5%, 0. 25W

	

01121 CB3015
Al R912

	

321- 0150- 00

	

RES. , FXD, FI LM: 3570HM, 1%, 0. 125 W

	

91637

	

MFF1816G357 ROF
Al R913

	

321- 0289- 00

	

RES. , FXD, FI LM: 1Oš Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G10001 F
Al R914

	

321- 0378- 00

	

RES. , FXD, FI LM: 84 . 5 KŸ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G84501 F
Al R915

	

321- 0289- 00

	

RES. , FXD, FI LM: 10K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G10001 F
Al R916

	

315- 0514- 00

	

RES. , FXD, CMPSN: 510 K OHM, 5%, 0. 25W

	

01121

	

CB5145

‘ 1 R917

	

315- 0303- 00

	

RES. , FXD, CMPSN: 30K OHM, 5%, 0. 25W

	

01121

	

CB3035
Al R919

	

315- 0113- 00

	

RES. , FXD, CMPSN: 11 š OHM, 5%, 0. 25W

	

01121

	

CB1135
Al R921

	

315- 0303- 00

	

RES. , FXD, CMPSN: 30K OHM, 5%, 0. 25W

	

01121

	

CB3035
Al R922

	

315- 0203- 00

	

RES. , FXD, CMPSN: 20K OHM, 5%, 0 . 25W

	

01121

	

CB2035
‘ 1 R925

	

315- 0124- 00

	

RES. , FXD, CMPSN: 120K OHM, 5%, 0 . 25W

	

01121

	

CB1245
A1 R926

	

303- 0154- 00

	

RES. , FXD, CMPSN: 150K Ÿ—œ, 5%, 1 W

	

01121 GB1545
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Al R927

	

315- 0104- 00

	

RES. , FXD, CMPSN: 100 KzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 5%, 0. 25W

	

01121

	

CB1045
Al R928

	

315- 0682- 00

	

RES. , FXD, CMPSN: 6. 8 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB6825
Al R929

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB3025
Al R930

	

315- 0104- 00

	

RES. , FXD, CMPSN: 100 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1045
Al R934

	

308- 0441- 00

	

RES. , FXD, WW: 30HM, 5%, 3W

	

91637

	

CW2B- 3 ROOJ
Al R935

	

315- 0121- 00

	

RES. , FXD, CMPSN: 120 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1215

Al R937

	

321- 0234- 00

	

RES. , FXD, FI LM: 2 . 67KŸ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G26700 F

Al l R938

	

311- 1248- 00

	

RES. , VAR, NONWI R: 5000HM, 10%, 0 . 50W

	

73138

	

72- 23- 0
Al R939

	

321- 0304- 00

	

RES. , FXD, FI LM: 14 . 3 KŸ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G14301 F

Al l R940

	

315- 0203- 00

	

RES. , FXD, CMPSN: 20K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2035
A1 R941

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K 0Nœ, 5%, 0. 25W

	

01121 CB1025
Al R942

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025

‘ 18943

	

301- 0472- 00

	

RES . , FXD, CMPSN: 4 . 7 K Ÿ—œ, 5%, 0. 50W

	

01121

	

• ’ 4725
Al R944

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025

Al R945

	

301- 0622- 00

	

RES. , FXD, CMPSN: 6 . 2 K Ÿ—œ, 5%, 0. 50W

	

01121

	

• ’ 6225

Al R946

	

315- 0470- 00

	

RES. , FXD, CMPSN: 470 HM, 5%, 0. 25W

	

01121

	

CB4705

Al R947

	

315- 0470- 00

	

RES. , FXD, CMPSN: 470 HM, 5%, 0. 25W

	

01121

	

CB4705

Al R949

	

308- 0677- 00

	

RES. , FXD, WW: 1 Ÿ—œ, 5%, 2W

	

75042

	

BWH- 1 R000J

Al R964

	

307- 0106- 00

	

RES. , FXD, CMPSN: 4 . 70HM, 5%, 0. 25W

	

01121

	

CB47G5

Al R966

	

307- 0106- 00

	

RES. , FXD, CMPSN: 4 . 70HM, 5%, 0. 25W

	

01121

	

CB47G5
A1 R971

	

308- 0847- 00

	

RES. , FXD, WW: 0 . 620 Nœ, 5%, 1 W

	

75042 ’ W20- 0. 62Ÿ—œ

Al l R976

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB5125

Al l R978

	

315- 0512- 00

	

RES . , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB5125

Al l R9272

	

301- 0121- 00

	

RES . , FXD, CMPSN: 1200HM, 5%, O. 50W

	

01121

	

• ’ 1215

Al R9273

	

301- 0121- 00

	

RES . , FXD, CMPSN: 1200HM, 5%, 0. 50W

	

01121

	

• ’ 1215
Al R¤236

	

307- 0125- 00

	

RES . , THERMAL: 500 Ÿ—œ, 1 Ÿ%, 25 DEGC

	

50157

	

2D1595

Al S901

	

260- 1849- 00

	

SWI TCH, PUSH: DPDT, 4A, 250VAC, W/ BRKT

	

31918 • • 15/ F2U103EE
‘ l ¤390

	

120- 1401- 00

	

XFMR, TRI G:

	

54937 OBD
‘ l ¤906

	

120- 1439- 00

	

TRANSFORMER, RF : ENERGY STORAGE	 20462

	

OBD
‘ l ¤944

	

120- 1347- 00

	

TRANSFORMER, RF : DRI VER SATURATI NGPOTCORE 80009

	

120- 1347- 00

‘ l ¤948

	

120- 1348- 00

	

’ 010100

	

8010379

	

XFMR, PWR, SDN&SU: HI GHVOLTAGE	 80009

	

120- 1348- 00

‘ l ¤948

	

120- 1348- 01

	

8010380

	

XFMR, PWR, SDN&SU: HI GHVOLTAGE	 80009

	

120- 1348- 01
‘ l ¤¡ 940

	

131- 0589- 00

	

TERMI NAL, PI N: 0 . 46 L § 0. 025 SQ

	

22526

	

48283- 029

‘ l ¤¡ 950

	

131- 0589- 00

	

TERMI NAL, PI N: 0 . 46 L § 0. 025 SO

	

22526

	

48283- 029
A1 U130

	

155- 0274- 00

	

MI CROCI RCUI T, LLVERTI CAL PREAMP

	

80009

	

155- 0274- 00
A1 U180

	

155- 0274- 00

	

MI CROCI RCUI T, LLVERTI CAL PREAMP

	

80009

	

155- 0274- 00

Al U225

	

156- 0067- 00

	

MI CROCI RCUI T, LLOPERATI ONAL AMPLI FI ER	 01295

	

MI CROA741CP
Al U310

	

156- 0534- 00

	

MI CROCI RCUI T, LI : DUAL DI FF AMPL, 14 LD DI P	 80009

	

156- 0534- 00

Al U335

	

156- 0534- 00

	

MI CROCI RCUI T, LI : DUAL DI FF AMPL , 14 LD DI P	 80009

	

156- 0534- 00
Al U350

	

156- 1294- 00

	

MI CROCI RCUI T, LI : FI VE • ¡ • TRANSI STOR ARRAY

	

80009

	

156- 1294- 00
‘ 1 U426

	

156- 0158- 00

	

MI CROCI RCUI T, LI : DUAL OPERATI ONAL AMPLI FI ER

	

18324

	

MC1458N
Al U460

	

156- 0534- 00

	

MI CROCI RCUI T, L I : DUAL DI FF AMPL , 14 LD DI P	 80009

	

156- 0534- 00

Al U480

	

156- 1641- 00

	

MI CROCI RCUI T, DI : ECL, QUAD 2- I NPUT NOR GATE	 80009

	

156- 1641- 00

Al U502

	

156- 1713- 00

	

MI CROCI RCUI T, DL ECL RETRI G MONOSTAGE	 04713

	

MC10198

Al U504

	

156- 1335- 00

	

MI CROCI RCUI T, DI : DUAL RETRI G RESET MONO MV

	

07263

	

96LS02

Al U506

	

156- 1639- 00

	

MI CROCI RCUI T, DI : DUAL D MASTER SLAVE	 04713

	

MCl OH131

Al U532

	

156- 1641- 00

	

MI CROCI RCUI T, DI : ECL, QUAD 2- I NPUT NOR GATE	 80009

	

156- 1641- 00
‘ 1 U537

	

156- 0721- 02

	

MI CROCI RCUI T, DI : QUAD 2- I N NANDSCHMI TT TRI

	

04713

	

SN74 LS132 NDS

Al U540

	

156- 0388- 03

	

MI CROCI RCUI T, DI : DUAL D FLI P- FLOP

	

07263

	

74LS74A
Al U555

	

156- 0728- 02

	

MI CROCI RCUI T, DI : QUAD 2 I PUTS¤‘ ¤• W/ OC

	

80009

	

156- 0728- 02
Al U565

	

156- 0384- 02

	

MI CROCI RCUI T, DI : QUAD 2- ™• ¡ NAND GATE	 01295

	

SN74 LS03
Al U758

	

156- 1149- 00

	

MI CROCI RCUI T, LL OPERATI ONAL AMP, JFET I NPUT

	

27014

	

GLEA134
Al U930

	

156- 1627- 00

	

MI CROCI RCUI T, L I : POWER WI DTHMODULATED CONT 01295

	

TL594CN
Al U975

	

152- 0806- 00

	

SEMI COND DEVI CE: HV MULTI PL I ER, 4 K VAC I NPUT

	

12969

	

CMX647

REV œ‘ ¥ 1983

	

8- 1 7



Repl aceabl e El ect r i cal Par t s- 2235 Ser vi ce

Te k t r on i x

	

Ser i al / Model No .

	

Mf r

Component No .

	

Par t No.

	

E f f

	

Dscont

	

Name & Descr i pt i on

	

Code

	

Mf r Par t Number

Al VR200

	

152- 0149- 00

	

SEMI COND DEVI CE: zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA–• • ER, 0 . 4 W, 10V, 5 %

	

04713

	

SZG35009 K3
Al VR645

	

152- 0317- 00

	

SEMI COND DEVI CE: –• • ER, 0 . 25W, 6 . 2 V, 5%

	

04713

	

SZG20012
Al VR712

	

152- 0508- 00

	

SEMI COND DEVI CE: Z ENER, 0 . 4 W, 12 . 6 V, 5%

	

80009

	

152- 0508- 00
Al VR764

	

152- 0508- 00

	

SEMI COND DEVI CE : Z ENER, 0 . 4W, 12 . 6 V, 5%

	

80009

	

152- 0508- 00
Al VR782

	

152- 0243- 00

	

SEMI COND DEVI CE: Z ENER, 0 . 4W, 15V, 5%

	

14552

	

TD3810983
Al VR828

	

152- 0514- 00

	

SEMI CONDDEVI CE: Z ENER, 0 . 4W, 10V, 1 %

	

80009

	

152- 0514- 00

Al VR925

	

152- 0166- 00

	

SEMI COND DEVI CE: –• • ER, 0 . 4W, 6 . 2 V, 5%

	

04713

	

SZ11738RL
Al VR935

	

152- 0255- 00

	

SEMI COND DEVI CE: –• • ER, 0 . 4W, 51 V, 5

	

80009

	

152- 0255- 00
Al VR943

	

152- 0317- 00

	

SEMI COND DEVI CE: –• • ER, 0 . 25W, 6 . 2 V, 5%

	

04713

	

SZG20012
‘ 1W282

	

131- 0566- 00

	

BU S CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1W283

	

131- 0566- 00

	

BU S CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1W310

	

131- 0566- 00

	

BU S CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

‘ 1W335

	

131- 0566- 00

	

BU S CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
AI W350

	

131- 0566- 00

	

BU S CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W351

	

131- 0566- 00

	

BU S CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W408

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W410

	

131- 0566- 00

	

BU S CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W419

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

‘ 1 W428

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W429

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W494

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W535

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W537

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W538

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

‘ 1 W555

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W556

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W558

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W560

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W570

	

131- 0566- 00

	

BUS CONDUCTORMUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W582

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200• O

Al W590

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200• O
Al W591

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200• O
AI W592

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200• O
Al W602

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1 W603

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1 W635

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200 • O

‘ 1 W649

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1 W732

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1 W770

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1 W780

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1 WB85

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1 W954

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O

‘ 1 W955

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1 W956

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
‘ 1 W959

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
Al W960

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
A1 W961

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
AI W964

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O

Al W965

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A1 W968

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W971

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W972

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W974

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
‘ 1 W975

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

8- 1 8 REV œ‘ ¥ 1983



Tekt r on i x

	

Ser i al / Model No .

	

Mf r

Component No .

	

Par t No .

	

Ef f

	

Dscont

	

Name & Desc r i pt i on	 Co de

	

Mf r Par t Nu mber

Al W976

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA• O

Al W977

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

AI W979

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

‘ 1W991

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

‘ 1W992

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

‘ 1W993

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

Al W995

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

‘ 1 W997

	

131- 0566- 00

	

BUS CONDUCTORMUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

‘ 1 W998

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200• O

‘ 1 W999

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2 . 375, 22 AWG

	

57668

	

JWW- 0200• O

Al W9000

	

131- 1817- 00

	

L I NK, T ERM CONNE: 22 AWG, 2. 25" LONG

	

80009

	

131- 1817- 00

AI W9001

	

131- 1817- 00

	

LI NK, T ERM CONNE: 22 AWG, 2. 25" LONG

	

80009

	

131- 1817- 00

‘ 1 W9041

	

195- 7745- 00

	

LEAD, ELECTRI CAL: 18 AWG, 3. 5 L, 8- 20

	

80009

	

195- 7745- 00

‘ 1 W9191

	

195- 7747- 00

	

LEAD, ELECTRI CAL : 18 AWG, 3. 5 L , 8- 19

	

80009

	

195- 7747- 00
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‘ 2

	

670- 7561- 00

	

CKT BOARD ASSY: ATTENUATOR

	

80009

	

670- 7561- 00

‘ 2 ‘ ¤ 1

	

307- 1014- 06

	

ATTENUATOR, FXD : 100

	

80009 307- 1014- 06‘ 2 ‘ ¤2

	

307- 1013- 00

	

ATTENUATOR, FXD: 10X

	

80009 307- 1013- 00‘ 2 ‘ ¤51

	

307- 1014- 06

	

ATTENUATOR, FXD: 100

	

80009 307- 1014- 06‘ 2 ‘ ¤ 52

	

307- 1013- 00

	

ATTENUATOR, FXD: 10X

	

80009 307- 1013- 00

A2C2

	

285- 1132- 02

	

CAP. , FXD, PLASTI C: 0 . 019UF, 10%, 600V

	

80009

	

285- 1132- 02A2C3

	

281- 0182- 00

	

CAP. , VAR, PLSTC: 1 . 8- 10PF, 500V

	

80031

	

2805D1 R81 OBH02FOA2C6

	

283- 0000- 00

	

CAP. , FXD, CER DI : 0 . 001UF, +100- 0%, 500V

	

59660

	

831610Y5U0102P‘ 2C9

	

281- 0770- 00

	

CAP. , FXD, CER DI : 0. 001UF, 20%, 100V

	

72982

	

8035D9AADX5R102MA2C10

	

283- 0028- 00

	

CAP. , FXD, CER DI : 0. 0022UF, 20%, 50V

	

59660

	

0805585Y5SO222MA2C13

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0. 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z

A2C17

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102ZA2C21

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01UF, 10%, 100V

	

04222

	

SA201C103KAAA2C26

	

281- 0158- 00

	

CAP. , VAR, CER D1 : 7- 45PF, 50V

	

73899

	

DVJ- 5006A2C27

	

281- 0893- 00

	

CAP. , FXD, CER DI : 4 . 7PF, + / - 0. 5PF, 100V

	

04222

	

MA101A4R7DAAA2C30

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1UF, 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘A2C35

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0. 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z

A2C38

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102ZA2C52

	

285- 1132- 02

	

CAP. , FXD, PLASTI C: 0 . 019UF, 10%, 600V

	

80009 285- 1132- 02A2C53

	

281- 0182- 00

	

CAP. , VAR, PLSTC: 1 . 8- 10PF, 500V

	

80031

	

2805D1 R810BH02F0A2C56

	

283- 0000- 00

	

CAP. , FXD, CER DI : 0 . 001UF, +100- 0%, 500V

	

59660

	

831610Y5U0102PA2C59

	

281- 0770- 00

	

CAP. , FXD, CER DI : 0 . 001UF, 20%, 100V

	

72982

	

8035D9AADX5R102MA2C60

	

283- 0028- 00

	

CAP. , FXD, CER DI : 0 . 0022UF, 20%, 50V

	

59660

	

0805585Y5SO222M

A2C63

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0. 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102ZA2C67

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0. 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102ZA2C71

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01UF, 10%, t 00V

	

04222

	

SA201C103KAAA2C76

	

281- 0158- 00

	

CAP. , VAR, CER D1 : 7- 45PF, 56V

	

73899

	

DVJ- 5006A2C77

	

281- 0893- 00

	

CAP. , FXD, CER DI : 4 . 7PF, +/ - 0 . 5PF, t 00V

	

04222

	

MA101A4R7DAAA2C80

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF, 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘

A2C85

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102ZA2C88

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0. 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102ZA2C90

	

290- 0523- 00

	

CAP. , FXD, ELCTLT : 2 . 2UF, 20%, 20V

	

56289 196D225X0020HA1A2C91

	

290- 0523- 00

	

CAP. , FXD, • LCTLT: 2 . 2UF, 20%, 20V

	

56289

	

196D225X0020HA1A2C93

	

290- 0776- 00

	

CAP. , FXD, ELCTLT : 22UF, +50- 10%, 10V

	

55680 ULA1A220TEAA2C94

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z

A2C96

	

290- 0776- 00

	

CAP. , FXD, ELCTLT : 22UF, +50- 10%, 10V

	

55680 ULA1A220TEAA2C97

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102ZA2CR7

	

152- 0324- 00

	

SEMI COND DEVI CE: SI LI CON, 35V, 100MA

	

03508

	

DE103A2CR18

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150MA

	

01295

	

1 N4152RA2CR57

	

152- 0324- 00

	

SEMI COND DEVI CE: SI LI CON, 35V, 100MA

	

03508

	

DE103A2CR68

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150MA

	

01295

	

1 N4152R

‘ 2• 90

	

276- 0532- 00

	

SHI ELDI NG BEAD, :

	

02114

	

56- 590- 65/ 4‘ 6‘ 2 • 91

	

276- 0532- 00

	

SHI ELDI NG BEAD, :

	

02114

	

56- 590- 65/ 4‘ 6‘ 21- 93

	

120- 0382- 00

	

XFMR, TOROI D: 14 TURNS, SI NGLE

	

80009

	

120- 0382- 00‘ 21- 96

	

120- 0382- 00

	

XFMR, TOROI D: 14 TURNS, SI NGLE

	

80009

	

120- 0382- 00A2Q13

	

151- 1124- 00

	

TRANSI STOR: JFE, N- CHAN, SI , SEL

	

22229 F2942‘ 2015

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8224

‘ 2018

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8224A2Q63

	

151- 1124- 00

	

TRANSI STOR: JFE, N- CHAN, SI , SEL

	

22229 F2942A2Q65

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8224‘ 2068

	

151- 0711- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8224A2R2

	

317- 0105- 00

	

RES. , FXD, CMPSN: 1 œŸ—œ, 5%, 0. 125W

	

01121

	

’ ’ 1055A2R3

	

321- 1731- 00

	

RES. , FXD, FI LM: 500KŸ—œ, 1%, 0. 125W

	

24546

	

NA4D5003F

8- 20
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A2 R4

	

317- 0056- 00

	

RES. , FXD, CMPSN: 5 . 6zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 5%, 0. 125 W

	

01121

	

BB56G5

A2 R5

	

321- 1731- 00

	

RES. , FXD, FI LM: 500 K Ÿ—œ, 1%, 0. 125W

	

24546

	

NA4D5003 F

A2 R6

	

317- 0474- 00

	

RES. , FXD, CMPSN: 470K Ÿ—œ, 5%, 0. 125W

	

01121

	

’ ’ 4745

A2 R7

	

315- 0160- 00

	

RES. , FXD, CMPSN: 16 Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB1605

A2 R8

	

315- 0220- 01

	

RES. , FXD, CMPSN: 22 Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB2205

A2 R9

	

315- 0112- 00

	

RES. , FXD, CMPSN: 1 . 1 š Ÿ—œ, 5° %, 0 . 25W

	

01121

	

CB1125

‘ 21410

	

311- 1559- 00

	

RES. , VAR, NONWI R: 1Oš Ÿ—œ, 20%, 0. 50W

	

73138

	

91- 81- 0

A2 R11

	

315- 0153- 00

	

RES. , FXD, CMPSN: 15KŸ—œ, 5%, 0. 25W

	

01121

	

CB1535

A2 R13

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0. 25W	 01121

	

CB1015

A2 R14

	

317- 0161- 00

	

RES. , FXD, CMPSN: 160 Ÿ—œ, 5%, 0. 125 W

	

01121

	

’ 81615

A2 R15

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W	 01121

	

CB1015

A2 R17

	

315- 0201- 00

	

RES. , FXD, CMPSN: 200 Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB2015

A2 R18

	

315- 0911- 00

	

RES. , FXD, CMPSN: 910 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB9115

A2 R19

	

307- 0843- 00

	

RES. , NTWK, FXD, FI : I NPUT ATTENUATOR

	

80009

	

307- 0843- 00

‘ 21321

	

315- 0160- 00

	

RES. , FXD, CMPSN: 16 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1605

A2 R22

	

321- 0210- 00

	

RES. , FXD, FI LM: 1 . 5 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G15000 F

A2R23

	

321- 0210- 00

	

RES. , FXD, FI LM: 1 . 5 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G15000 F

A2R25

	

311- 1568- 00

	

RES. , VAR, NONWI R: 50 Ÿ—œ, 20%, 0 . 50W

	

73138

	

91- 90- 0

A2 R26

	

311- 0643- 00

	

RES. , VAR, NONWI R: 50 Ÿ—œ, 10%, O. 50W

	

73138

	

82- 33- 2

A2 R27

	

315- 0160- 00

	

RES. , FXD, CMPSN: 16 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1605

A2 R29

	

321- 0090- 00

	

RES. , FXD, FI LM: 84 . 5 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G84R50 F

A2 R30

	

315- 0124- 00

	

RES. , FXD, CMPSN: 120 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1245

A2 R31

	

315- 0750- 00

	

RES. , FXD, CMPSN: 75 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB7505

A2 R33

	

311- 1556- 00

	

RES. , VAR, NONWI R: 50KŸ—œ, 20%, O. 50W

	

73138

	

91- 78- 0

A2 R34

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W	 01121

	

CB1015

A2 R35

	

321- 0144- 00

	

RES. , FXD, FI LM: 309 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G309 ROF

A2 R37

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025

A2 R38

	

321- 0144- 00

	

RES. , FXD, FI LM: 309 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G309ROF

A2 R39

	

315- 0242- 00

	

RES. , FXD, CMPSN: 2. 4K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2425

‘ 21141

	

321- 0154- 00

	

RES. , FXD, FI LM: 392 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G392ROF

A2 R42

	

315- 0333- 00

	

RES. , FXD, CMPSN: 33K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB3335

A2 R43

	

311- 2179- 00

	

RES. , VAR, NONWW: PNL, 10ONœ, 10%, 0 . 5W

	

32997 91 –1D- –07- • ‘ 0037

A2R46

	

315- 0472- 00

	

RES. , FXD, CMPSN: 4 . 7KŸ—œ, 5%, 0. 25W

	

01121

	

CB4725

A2R47

	

311- 1224- 00

	

RES. , VAR, NONWI R: 500 Ÿ—œ, 20%, 0 . 50W

	

32997

	

3386 F-¤Ÿ4- 501

A2R48

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB5125

A2 R52

	

317- 0105- 00

	

RES. , FXD, CMPSN: I MŸ—œ, 5%, 0. 125W

	

01121

	

’ ’ 1055

A2 R53

	

321- 1731- 00

	

RES . , FXD, FI LM: 500 K Ÿ—œ, 1%, 0. 125W

	

24546

	

NA4D5003 F

A2 R54

	

317- 0056- 00

	

RES. , FXD, CMPSN: 5 . 6 Ÿ—œ, 5%, 0. 125W

	

01121

	

BB56G5

‘ 21155

	

321- 1731- 00

	

RES. , FXD, FI LM: 500 K Ÿ—œ, 1%, 0. 125W

	

24546

	

NA4D5003 F

A2 R56

	

317- 0474- 00

	

RES. , FXD, CMPSN: 470 K Ÿ—œ, 5%, 0 . 125 W

	

01121

	

’ ’ 4745

A2 R57

	

315- 0160- 00

	

RES. , FXD, CMPSN: 16 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1605

A2 R58

	

315- 0220- 01

	

RES. , FXD, CMPSN: 22 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2205

A2 R59

	

315- 0112- 00

	

RES. , FXD, CMPSN: I . 1 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1125

A2 R60

	

311- 1559- 00

	

RES. , VAR, NONWI R: 10K Ÿ—œ, 20%, O. 50W

	

73138

	

91- 81- 0

A2 R61

	

315- 0153- 00

	

RES. , FXD, CMPSN: 15K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1535

A2 R63

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W	 01121

	

C’ 1015

A2 R64

	

317- 0161- 00

	

RES. , FXD, CMPSN: 160 Ÿ—œ, 5%, 0. 125W

	

01121

	

’ ’ 1615

A2 R65

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W	 01121

	

CB1015

A2 R67

	

315- 0201- 00

	

RES. , FXD, CMPSN: 200 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2015

A2 R68

	

315- 0911- 00

	

RES. , FXD, CMPSN: 910 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB9115

A2 R69

	

307- 0843- 00

	

RES. , NTWK, FXD, FI : I NPUT ATTENUATOR

	

80009

	

307- 0843- 00

A2R71

	

315- 0160- 00

	

RES. , FXD, CMPSN: 16 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1605

A2R72

	

321- 0210- 00

	

RES. , FXD, FI LM: 1 . 5 K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816GI 5000 F

A2R73

	

321- 0210- 00

	

RES. , FXD, FI LM: 1 . 5 K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G15000 F
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A2 R75

	

311- 1568- 00

	

RES. , VAR, NONWI R: 50zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 20%, 0 . 50W	 73138

	

91- 90- 0
A2R76

	

311- 0643- 00

	

RES. , VAR, NONWI R: 50 Ÿ—œ, 10%, O. 50W	 73138

	

82- 33- 2
A2 1` 1 77

	

315- 0160- 00

	

RES. , FXD, CMPSN: 16 Ÿ—œ, 5%, 0. 25W	 01121

	

C61605
A2 R79

	

321- 0090- 00

	

RES. , FXD, FI LM: 84 . 5 ¿—œ, 1%, 0. 125 W	 91637

	

MFF1816G84R50 F
A2 R80

	

315- 0124- 00

	

RES. , FXD, CMPSN: 120 K Ÿ—œ, 5%, 0 . 25W	 01121

	

CB1245
A2 R81

	

315- 0750- 00

	

RES. , FXD, CMPSN: 75 Ÿ—œ, 5%, 0. 25W	 01121

	

CB7505

A2 R83

	

311- 1556- 00

	

RES. , VAR, NONWI R: 50K Ÿ—œ, 20%, 0 . 50W

	

73138

	

91- 78- 0
A2 R84

	

315- 0101- 00

	

RES. , FXD, CMPSN: 100 Ÿ—œ, 5%, 0 . 25W	 01121

	

CB1015
A2 R85

	

321- 0144- 00

	

RES . , FXD, FI LM: 309 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G309ROF
‘ 2R87

	

315- 0102- 00

	

RES. , FXD, CMPSN: I K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB1025
‘ 21188

	

321- 0144- 00

	

RES. , FXD, FI LM: 309 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G309 ROF
A2R91

	

321- 0154- 00

	

RES. , FXD, FI LM: 392 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G392 ROF

A2 R93

	

311- 2179- 00

	

RES. , VAR, NONWW: PNL, 10ONœ, 10%, 0 . 5W	 32997 91 – 1D- –Ÿ7- • ‘ 0037
A2 R96

	

315- 0472- 00

	

RES. , FXD, CMPSN: 4 . 7 K Ÿ—œ, 5%, 0. 25W	 01121

	

CB4725
A2 R97

	

311- 1224- 00

	

RES. , VAR, NONWI R: 500 Ÿ—œ, 20%, 0 . 50W	 32997

	

3386 F- ¤Ÿ4- 501
A2 R98

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K Ÿ—œ, 5%, 0. 25W	 01121

	

CB5125
A2 R9100

	

315- 0620- 00

	

RES. , FXD, CMPSN: 62 Ÿ—œ, 5%, 0. 25W	 01121

	

C86205
A2 R9510

	

315- 0620- 00

	

RES. , FXD, CMPSN: 62 Ÿ—œ, 5%, 0. 25W	 01121

	

CB6205

A2S1

	

105- 0934- 00

	

ACTUATOR, CAMSW: AC- GND- DC

	

80009

	

105- 0934- 00
A2S10

	

105- 0935- 00

	

ACTUATOR, CAMSW: ATTENUATOR	 80009

	

105- 0935- 00
A2S51

	

105- 0934- 00

	

ACTUATOR, CAMSW: AC- GND- DC

	

80009

	

105- 0934- 00
A2S60

	

105- 0935- 00

	

ACTUATOR, CAMSW: ATTENUATOR	 80009

	

105- 0935- 00
A2U10

	

156- 1134- 01

	

MI CROCI RCUI T, L I : OPNL AMP, MOS/ FET I NPUT

	

02735

	

CA3140AE
A2U30

	

155- 0273- 00

	

MI CROCI RCUI T, L I : ATTEN AMPLI FI ER

	

80009

	

155- 0273- 00

A2U60

	

156- 1134- 01

	

MI CROCI RCUI T, L I : OPNL AMP, MOS/ FET I NPUT

	

02735

	

CA3140AE
A2U80

	

155- 0273- 00

	

MI CROCI RCUI T, LI : ATTEN AMPLI FI ER

	

80009

	

155- 0273- 00
A2W43

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A2W93

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A2W94

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A2W96

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
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670- 7611- 00

	

CKT BOARD ASSY: FRONT PANEL

	

80009

	

670- 7611- 00

A3C376

	

283- 0006- 00

	

CAP. , FXD, CER DI : 0 . 02UF, +80- 20%, 500V

	

59660

	

0841545Z5VO0203Z
A3C377

	

281- 0576- 00

	

CAP. , FXD, CER DI : 11PF, 5%, 500V

	

59660

	

301- 000COG0110J
A3C379

	

283- 0780- 00

	

CAP. , FXD, MI CA D: 125PF, 1%, 500V

	

00853

	

D155F1250F0
A3C380

	

281- 0578- 00

	

CAP. , FXD, CER DI : 18PF, 5%, 500V

	

59660

	

301- 05000G0180J

A3C987

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01UF, 10%, 100V

	

04222

	

SA201C103KAA

A3CR534

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150MA

	

01295

	

1N4152R
A3CR537

	

152- 0141- 02

	

SEMI COND DEVI CE: S™LI CON, 30V, 150MA

	

01295

	

1 N4152R

A3CR538

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150MA

	

01295

	

114415219
A3CR539

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150MA

	

01295

	

1 N4152R

A3CR648

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150MA

	

01295

	

1 N4152R

A3CR988

	

152- 0141- 02

	

SEMI COND DEVI CE: S1LI CON, 30V, 150MA

	

01295

	

1 N4152R

A3CR989

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150MA

	

01295

	

1 N4152R

A3DS518

	

150- 1029- 00

	

LT EMI TTI NG DI O: GREEN, 565NM, 35MA

	

53184

	

XC209G
A3R89

	

315- 0242- 00

	

RES. , FXD, CMPSN: 2 . 4K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2425

A3R92

	

315- 0333- 00

	

RES. , FXD, CMPSN: 33K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB3335
A3R111

	

321- 0251- 00

	

RES. , FXD, FI LM: 4 . 02K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G40200F

A3R112

	

311- 2178- 00

	

RES. , VAR, NONWW: PNL, 500 Ÿ—œ, 10%, O. 5W

	

01121

	

W8650A
A3R161

	

321- 0251- 00

	

RES. , FXD, FI LM: 4 . 02K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G40200F
A3R162

	

311- 2178- 00

	

RES. , VAR, NONWW: PNL, 500 Ÿ—œ, 10%, O. 5W

	

01121

	

W8650A
A3R280

	

311- 2147- 00

	

RES. , VAR, NONWI R : PNL, 5K Ÿ—œ, 20%, O. 50W

	

01121

	

W8615B
A3R377

	

321- 0807- 00

	

RES. , FXD, FI LM: 900K Ÿ—œ, 1%, 0. 125W

	

91637

	

HFF1104F90002F
A3R378

	

321- 0617- 00

	

RES. , FXD, FI LM: 111K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G11102F

A3R379

	

315- 0220- 00

	

RES. , FXD, CMPSN: 22 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2205
A3R380

	

321- 0459- 00

	

RES. , FXD, FI LM: 590K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G59002F
A3R438

	

311- 2178- 00

	

RES. , VAR, NONWW: PNL, 500 Ÿ—œ, 10%, O. 5W

	

01121

	

W8650A
A3R519

	

315- 0682- 00

	

RES. , FXD, CMPSN: 6 . 8K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB6825
A3R520

	

315- 0912- 00

	

RES. , FXD, CMPSN: 9 . 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB9125
A3R602

	

311- 2147- 00

	

RES. , VAR, NONWI R : PNL, 5K Ÿ—œ, 20%, 0 . 50W

	

01121

	

W8615B

A3R726

	

311- 2147- 00

	

RES. , VAR, NONWI R : PNL, 5K Ÿ—œ, 20%, 0 . 50W

	

01121

	

W8615B
A3R982

	

311- 1560- 00

	

RES. , VAR, NONWI R : 5KŸ—œ, 20%, O. 50W

	

73138

	

91- 82- 0
‘ 314983

	

315- 0241- 00

	

RES. , FXD, CMPSN: 240 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2415
A3R985

	

315- 0124- 00

	

RES. , FXD, CMPSN: 120K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1245
A3R986

	

315- 0434- 00

	

RES. , FXD, CMPSN: 430K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4345
A3R987

	

315- 0124- 00

	

RES. , FXD, CMPSN: 120K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1245

A3R988

	

315- 0182- 00

	

RES. , FXD, CMPSN: 1 . 8K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1825
A3R989

	

321- 0239- 00

	

RES. , FXD, FI LM: 3 . O1K Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G30100F

A3R990

	

321- 0126- 00

	

RES. , FXD, FI LM: 200 Ÿ—œ, 1%, 0. 125W

	

91637

	

MFF1816G200ROF
A3R9376

	

315- 0510- 00

	

RES. , FXD, CMPSN: 51 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB5105
A3S90

	

260- 1995- 00

	

SWI TCH, PUSH: DPDT, SLOPE

	

71590 š40352 ‘ ’
A3S200

	

260- 2111- 00

	

SWI TCH, PUSHA BUTTON, 1 POLE, BEAMFI ND

	

80009

	

260- 2111- 00

A3S226

	

260- 2075- 00

	

SWI TCH, PUSH : SPDT, 50VDC, 500MAMP

	

80009

	

260- 2075- 00
A3S380

	

260- 2033- 00

	

SWI TCH, SLI DE: DPTT, 125V, 0 . 5A

	

82389

	

OBD
A3S390

	

260- 2111- 00

	

SWI TCH, PUSHA BUTTON, 1 POLE, BEAMFI ND

	

80009

	

260- 2111- 00
A3S392

	

260- 2033- 00

	

SWI TCH, SLI DE: DPTT, 125V, O. 5A

	

82389 OBD
A3S401

	

260- 2110- 00

	

SWI TCH, PUSH: 3 BUTTON, 2 POLE, TRI G MODE

	

80009

	

260- 2110- 00
A3S460

	

260- 2075- 00

	

SWI TCH, PUSH : SPDT, 50VDC, 500MAMP

	

80009

	

260- 2075- 00

A3S532

	

260- 2110- 00

	

SWI TCH, PUSH: 3 BUTTON, 2 POLE, TRI G MODE

	

80009

	

260- 2110- 00
A3S545

	

260- 2033- 00

	

SWI TCH, SLI DE: DPTT, 125V, O. 5 ‘

	

82389

	

OBD

A3S550

	

260- 2033- 00

	

SWI TCH, SLI DE: DPTT, 125V, 0. 5A

	

82389

	

OBD
A3S555

	

260- 2033- 00

	

SWI TCH, SLI DE: DPTT, 125V, O. 5A

	

82389 OBD

A3S602

	

260- 2075- 00

	

SWI TCH, PUSH: SPDT, 50VDC, 500M AMP

	

80009

	

260- 2075- 00
A3S648

	

260- 2033- 00

	

SWI TCH, SLI DE: DPTT, 125V, 0. 5A

	

82389 OBD
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A3 U985

	

156- 0067- 00

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

œI CROCI RCU™¤ , L I : OPERATI ONAL AMPLI FI ER

	

01295

	

MI CROA741CP
A3W89

	

131- 0566- 00

	

BUSCONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
A3W515

	

131- 0566- 00

	

BUS CONDUCTORMUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A3W534

	

131- 0566- 00

	

BU S CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A3W539

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A3W630

	

131- 0566- 00

	

BUS CONDUCTORDUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
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Repl aceabl e El ect r i cal Par t s- 2235 Ser vi ce

Tekt r on i x

	

Ser i al / Model No .

	

Mf r

Component No .

	

Par t No .

	

E f f

	

Dscont

	

Name & Descr i pt i on	 Co de

	

Mf r Par t Number zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ 4

	

670- 7613- 00

	

CKT BOARDASSYJI MI NG

	

80009

	

670- 7613- 00

A4C701

	

295- 0194- 00

	

CAP SET, MATCHED: 2 • ‘ 1. OUF, 1 . 5%, 50 V

	

90201

	

¤¤§ 100 + 100
A4C702

	

283- 0674- 00

	

CAP. , FXD, MI CA D: 85PF, 1%, 500V

	

00853

	

D155 F850FO
A4C703

	

281- 0207- 00

	

CAP. , VAR, PLSTC: 2- 18PF , 100V

	

80031 2807CŸ0218 œ—02 FŸ
A4C705

	

281- 0813- 00

	

CAP. , FXD CER DI : 0. 047 UF, 20%, 50V

	

04222

	

GC705- • - 473 œ

A4C706

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100 V

	

04222

	

SA201C103KAA
A4C707

	

281- 0773- 00

	

CAP. , FXD, CER DI : O. O1 UF, 10%, 100V

	

04222

	

SA201C103KAA
A4C708

	

281- 0756- 00

	

CAP. , FXD, CER DI : 2 . 2 PF, 0 . 5%, 200V

	

12969

	

CGB2R2DFN
A4C710

	

281- 0813- 00

	

CAP. , FXD CER DI : 0 . 047 UF, 20%, 50V

	

04222

	

GC705- • - 473 œ
A4C712

	

283- 0674- 00

	

CAP. , FXD, MI CA D: 85PF, 1%, 500V

	

00853

	

D155 F850FO
A4C713

	

281- 0207- 00

	

CAP. ,VAR , PLSTC: 2- 18PF , 100 V

	

80031 2807000218MH02 FO

A4C714

	

281- 0756- 00

	

CAP. , FXD, CER DI : 2 . 2 PF , 0 . 5%, 200V

	

12969

	

CGB2R2DFN
A4C715

	

290- 0776- 00

	

CAP. , FXD, EL CTLT: 22UF, +50- 10%, 10V

	

55680

	

ULA1A220TEA
A4C720

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF, 20%, 50V

	

04222

	

œ‘ 205 • 104œ‘ ‘
A4C724

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100V

	

04222

	

SA201C103KAA
A4C728

	

283- 0203- 00

	

CAP. , FXD, CER DI : 0 . 47UF, 20%, 50V

	

72982

	

8131M058Z5UO474M
A4C749

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF, 20%, 50V

	

04222

	

œ‘ 20S• 104œ‘ ‘

A4C750

	

290- 0246- 00

	

CAP. , FXD, ELCTLT: 3 . 3 UF, 10%, 15V

	

56289 162D335X9015CD2
A4C751

	

281- 0809- 00

	

CAP. , FXD, CER DI : 200PF, 5%, 100V

	

72982

	

8013T2ADDC1G201J
A4C752

	

281- 0775- 00

	

CAP. , FXD, CER DI : O. l UF, 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘
A4C755

	

283- 0107- 00

	

CAP. , FXD, CER DI : 51 PF, 5%, 200V

	

96733

	

R3017
A4CR732

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R
A4CR742

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152 R

‘ 40701

	

151- 0424- 00

	

TRANSI STOR : SI LI CON, NPN

	

04713

	

SPS8246
‘ 40704

	

151- 1042- 00

	

SEMI COND DVCSEWATCHED PAI R FET

	

01295

	

SKA5390
‘ 40706

	

151- 0736- 00

	

TRANSI STOR : SI LI CON, NPN

	

04713

	

SPS8317
‘ 40709

	

151- 0424- 00

	

TRANSI STOR : SI LI CON, NPN

	

04713

	

SPS8246
‘ 40710

	

151- 1042- 00

	

SEMI COND DVCSEWATCHED PAI R FET

	

01295

	

SKA5390
‘ 40712

	

151- 0736- 00

	

TRANSI STOR : SI LI CON, NPN

	

04713

	

SPS8317

‘ 40732

	

151- 0712- 00

	

TRANSI STOR : SI LI CON, NPN

	

04713

	

SPS8223
‘ 40737

	

151- 0188- 00

	

TRANSI STOR : SI LI CON, PNP

	

04713

	

SPS6868K
‘ 40742

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713

	

SPS8223
A4R701

	

307- 0780- 01

	

RES, NTWK, FXD, FI : TI MI NG

	

80009 307- 0780- 01
A4 R702

	

322- 0519- 01

	

RES. , FXD, FI LM: 2 . 49MŸ—œ, 0 . 5%, 0. 25W

	

91637

	

HFF143G24903D
A4 R703

	

315- 0100- 00

	

RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1005

A4 R705

	

315- 0151- 00

	

RES. , FXD, CMPSN: 150 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1515
A4 R707

	

301- 0202- 00

	

RES. , FXD, CMPSN: 2 K Ÿ—œ, 5%, O. 50W

	

01121

	

• ’ 2025
A4 R709

	

315- 0100- 00

	

RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1005
A4 R710

	

315- 0151- 00

	

RES. , F XD, CMPSN: 150 Ÿ—œ, 5%, 0. 25É

	

01121

	

CB1515
A4 R711

	

307- 0780- 01

	

RES, NTWK, FXD, FI : TI MI NG

	

80009 307- 0780- 01
‘ 4P1713

	

301- 0202- 00

	

RES. , FXD, CMPSN: 2K Ÿ—œ, 5%, O. 50W

	

01121

	

• ’ 2025

A4 R715

	

321- 0308- 00

	

RES. , FXD, FI LM: 15 . 8 KŸ—œ, 1%, 0 . 125 W

	

91637

	

MFF1816G15801 F
A4 R716

	

321- 0303- 00

	

RES. , FXD, FI LM: 14K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G14001 F
A4 R717

	

321- 0306- 00

	

RES. , FXD, FI LM: 15K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G15001 F
A4 R718

	

321- 0306- 00

	

RES. , FXD, FI LM: 15K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G15001 F
A4 R719

	

315- 0330- 00

	

RES. , FXD, CMPSN: 33 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB3305
A4 R721

	

311- 2151- 00

	

RES. , VAR, NONWI R: PNL, 500 Ÿ—œ, 20%, O. 5W, DPST

	

12697

	

OBD

A4 R722

	

315- 0201- 00

	

RES. , FXD, CMPSN: 200 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2015
A4 R724

	

315- 0200- 00

	

RES. , FXD, CMPSN: 20 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2005
A4 R727

	

321- 0246- 00

	

RES. , FXD, FI LM: 3 . 57KŸ—œ, 1%, 0. 125W

	

91637

	

MFF1816G35700F
A4 R728

	

321- 0211- 00

	

RES. , FXD, FI LM: 1 . 54KŸ—œ, 1%, 0. 125W

	

91637

	

MFF1816G15400F
A4 R730

	

311- 0635- 00

	

RES. , VAR, NONWI R: 1 K 0—œ, 10%, 0 . 5%, 0 . 5 W 73138 82¡ - 6- 2- 102š
A4 R731

	

321- 0244- 00

	

RES. , FXD, FI LM: 3 . 4 KŸ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G34000F
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A4 R732

	

321- 0198- 00

	

RES. , FXD, FI LM: 1 . 13KzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 1 %, 0. 125 W	 91637

	

MFF1816G11300F
A4 R733

	

321- 0203- 00

	

RES. , FXD, FI LM: 1 . 27KŸ—œ, 1 %, 0. 125 W	 91637

	

MFF1816G12700F
A4 R737

	

315- 0392- 00

	

RES. , FXD, CMPSN: 3 . 9 K Ÿ—œ, 5Š, 0 . 25W

	

01121

	

CB3925
A4 R738

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . I K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB5125
A4 R740

	

311- 0635- 00

	

RES. , VAR, NONWI R: 1 K Ÿ—œ, 10%¿ , 0 . 5%¿, 0 . 5 W

	

73138

	

82 ¡ - 6- 2- 102 š
‘ 411741

	

321- 0244- 00

	

RES. , FXD, FI LM: 3 . 4 KŸ—œ, 1 %, 0. 125 W	 91637

	

MFF1816G34000F

A4 R742

	

321- 0198- 00

	

RES. , FXD, FI LM: 1 . 13KŸ—œ, 1 %, 0. 125W	 91637

	

MFF1816G1130OF
A4 R743

	

321- 0203- 00

	

RES. , FXD, FI LM: 1 . 27KŸ—œ, 1 %, 0. 125W	 91637

	

MFF1816G12700F
A4 R745

	

321- 0177- 00

	

RES. , FXD, FI LM: 681 Ÿ—œ, 1 %, 0. 125 W	 91637

	

MFF1816G681 ROF
A4 R746

	

321- 0184- 00

	

RES. , FXD, FI LM: 806 Ÿ—œ, 1 %, 0. 125 W	 91637

	

MFF1816G806ROF
A4 R748

	

315- 0113- 00

	

RES. , FXD, CMPSN: 11 K OHM, 5%, 0. 25W

	

01121 CB1135
‘ 4R749

	

311- 1560- 00

	

RES. , VAR, NONWI R: 5K 0—œ, 20° / , O. 50W

	

73138 91- 82- 0

A4 R750

	

315- 0113- 00

	

RES. , FXD, CMPSN: 11 K Ÿ—œ, 5

	

, 0 . 25W	 01121

	

CB1135
A4 R751

	

321- 0326- 00

	

RES. , FXD, FI LM: 24 . 3 K0Nœ, 1%, 0. 125W

	

91637 MFF1816G24301 F
A4 R752

	

315- 0100- 00

	

RES. , FXD, CMPSN: 10 Ÿ—œ, 5%, 0 . 25W	 01121

	

CB1005
A4 R753

	

321- 0216- 00

	

RES. , FXD, FI LM: 1 . 74K0• œ, 1 b, 0. 125W

	

91637

	

MFF1816G17400F
A4 R754

	

311- 0622- 00

	

RES. , VAR, NONWI R: 1000HM, 10%, 0. 50W

	

32997 3329 N- G48- 101
A4 R755

	

315- 0121- 00

	

RES. , FXD, CMPSN: 120 Ÿ—œ, 5%¿ , 0 . 25W

	

01121

	

CB1215

A4 RT715

	

307- 0125- 00

	

RES. , THERMAL: 500 Ÿ—œ, 10%, 25 DEGC

	

50157

	

2D1595
A4S701

	

260- 2023- 01

	

SWI TCH, ROTARY: A/ ’ SWEEP

	

80009

	

260- 2023- 01
A4 U715

	

156- 0067- 00

	

MI CROCI RCUI T, LI : OPERATI ONAL AMPLI FI ER

	

01295

	

MI CROA741CP
A4 U750

	

156- 1150- 00

	

MI CROCI RCU» T, LI : VOLTAGE REGULATOR, NEGATI VE

	

04713

	

MC79LOSACP
A4 U760

	

155- 0124- 00

	

MI CROCI RCUI T, LI : HORI ZONTAL PREAMPL

	

80009

	

155- 0124- 00
A4 VR720

	

152- 0744- 00

	

SEMI COND DEVI CE: Z EN, SI , 3 . 6V, 5%, 0. 4 W

	

04713

	

1 • 747‘

A4 VR749

	

152- 0744- 00

	

SEMI COND DEVI CE: Z EN, SI , 3 . 6V, 5%, 0. 4 W

	

04713

	

1 • 747‘
A4W709

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
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‘ 5

	

670- 7612- 00

	

CKT BOARD ASSY: ALTERNATE SWEEP

	

80009

	

670- 7612- 00

A5C610

	

281- 0862- 00

	

CAP. , FXD, CER DI : 0 . 001 UF, +80- 20%, 100V

	

20932

	

401- ES- 100AD102Z
A5C624

	

281- 0826- 00

	

CAP. , FXD, CER D1 : 2200PF, 5%, 100 V

	

12969

	

CGC222 KEX

A5C627

	

281- 0893- 00

	

CAP. , FXD, CER DI : 4 . 7PF, +/ - 0. 5 PF , 100V

	

04222

	

MA101A4 R7DAA

A5C643

	

281- 0811- 00

	

CAP. , FXD, CER DI : 10PF, 10%, 100 V

	

72982

	

8035D2AADC1G100K

A5C655

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100V

	

04222

	

S‘ 201C103š‘ ‘

A5C659

	

281- 0773- 00

	

CAP. , FXD, CER DI : 0 . 01 UF, 10%, 100V

	

04222

	

SA201C103KAA

A5C665

	

281- 0810- 00

	

CAP. , FXD, CER DI : 5 . 6PF , 0 . 5%, 100V

	

04222

	

GC10- 1A5 R6D

A5C671

	

281- 0851- 00

	

CAP. , FXD, CER DI : 180 PF, 5%, 100VDC

	

20932

	

401 EO100AD181J

A5C672

	

281- 0759- 00

	

CAP. , FXD, CER DI : 22PF, 10%, t 00 V

	

72982

	

8035D9AADCl G220K

A5C690

	

281- 0772- 00

	

CAP. , FXD, CER DI : 0 . 0047UF, 10%, 100 V

	

04222

	

GC701C472K

A5C693

	

290- 0776- 00

	

CAP. , FXD, EL CTLT : 22UF, +50- 10%, 10V

	

55680 ULA1A220TEA

A5C694

	

281- 0775- 00

	

CAP. , FXD, CER DI : 0 . 1 UF, 20%, 50V

	

04222

	

œ‘ 205• 104œ‘ ‘

A5CR680

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152R

A5CR685

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152R

A5CR816

	

152- 0153- 00

	

SEMI COND DEVI CE: SI LI CON, 15V, 50MA

	

07263

	

FD7003

A5CR817

	

152- 0141- 02

	

SEMI COND DEVI CE: SI LI CON, 30V, 150 MA

	

01295

	

1 N4152R

‘ 5Ÿ619

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, NPN

	

04713 SPS8223

‘ 50620

	

151- 0712- 00

	

TRANSI STOR: SI LI CON, • ¡ •

	

04713

	

SPS8223

‘ 50630

	

151- 0369- 00

	

TRANSI STOR: SI LI CON, ¡ • ¡

	

01295

	

SKA6664

‘ 50631

	

151- 0369- 00

	

TRANSI STOR: SI LI CON, ¡ • ¡

	

01295

	

SKA6664

‘ 50637

	

151- 0276- 00

	

TRANSI STOR: SI LI CON, ¡ • ¡

	

80009

	

151- 0276- 00

‘ 50643

	

151- 0190- 00

	

TRANSI STOR: SI LI CON, NPN

	

07263

	

S032677

‘ 50680

	

151- 0198- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROMMPS918

	

04713

	

SPS8802- 1
‘ 50685

	

151- 0198- 00

	

TRANSI STOR: SI LI CON, NPN, SEL FROMMPS918

	

04713

	

SPS8802- 1

A5 R604

	

315- 0242- 00

	

RES. , FXD, CMPSN: 2 . 4 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2425
‘ 511605

	

321- 0203- 00

	

RES. , FXD, FI LM: 1 . 27KŸ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G12700 F

A5 R606

	

321- 0201- 00

	

RES. , FXD, FI LM: 1 . 21 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G1210OF
‘ 513609

	

315- 0222- 00

	

RES. , FXD, CMPSN: 2 . 2 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2225

A5 R610

	

315- 0241- 00

	

RES. , FXD, CMPSN: 240 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2415

A5 R611

	

315- 0470- 00

	

RES. , FXD, CMPSN: 47 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4705

A5 R614

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB3025

A5 R616

	

321- 0207- 00

	

RES. , FXD, FI LM: 1 . 4 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G14000 F
‘ 511617

	

321- 0197- 00

	

RES. , FXD, FI LM: I . 1 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G11000 F

ASR619

	

321- 0092- 00

	

RES. , FXD, FI LM: 88 . 7 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G88R70 F

A5 R620

	

321- 0090- 00

	

RES. , FXD, FI LM: 84 . 5 Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G84R50 F
‘ 513621

	

315- 0271- 00

	

RES. , FXD, CMPSN: 270 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2715

ASR623

	

315- 0910- 00

	

RES. , FXD, CMPSN: 91 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB9105
‘ 511624

	

301- 0430- 00

	

RES. , FXD, CMPSN: 43 Ÿ—œ, 5%, 0. 50W

	

01121

	

• ’ 4305

A5 R625

	

315- 0431- 00

	

RES. , FXD, CMPSN: 430 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4315
A5 R626

	

315- 0431- 00

	

RES. , FXD, CMPSN: 430 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4315

A5 R627

	

315- 0201- 00

	

RES. , FXD, CMPSN: 200 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2015

A5 R629

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4715

A5 R630

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4715

A5 R631

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB4715

A5 R632

	

315- 0181- 00

	

RES. , FXD, CMPSN: 180 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1815

A5 R633

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3 K Ÿ—œ, 5%, 0. 25W

	

01121

	

CB3025

A5 R634

	

315- 0201- 00

	

RES. , FXD, CMPSN: 200 Ÿ—œ, 5%, 0. 25W

	

01121

	

CB2015
A5 R637

	

315- 0104- 00

	

RES. , FXD, CMPSN: 100 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB1045
A5 R638

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š Ÿ—œ, 5%, 0. 25W

	

01121

	

CB1025
A5 R640

	

315- 0114- 00

	

RES. , FXD, CMPSN: 110 K Ÿ—œ, 5%, 0 . 25W

	

01121

	

CB1145
‘ 513642

	

321- 0314- 00

	

RES. , FXD, FI LM: 18 . 2 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G18201 F
‘ 513643

	

321- 0322- 00

	

RES. , FXD, FI LM: 22 . 1 K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G22101 F
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A5 R644

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K OHM, 5%, 0 . 25W

	

01121

	

CB5125
A5 R651

	

321- 0277- 00

	

RES. , FXD, FI LM: 7 . 5 KzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAŸ—œ, 1%, 0. 125W

	

91637

	

MFF1816G75000 F
ASR652

	

311- 1238- 00

	

RES. , VAR, NONWIR: 5 K Ÿ—œ, 10%, 0. 50W

	

73138

	

72- 27- 0
‘ 5 ¡ ™653

	

321- 0289- 00

	

RES. , FXD, FI LM: 10K Ÿ—œ, 1%, 0. 125 W

	

91637

	

MFF1816G10001 F
A5R657

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š OHM, 5%, 0 . 25W

	

01121

	

CB1025
‘ 513660

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470 OHM, 5%, 0 . 25W

	

01121

	

CB4715

A5R662

	

315- 0392- 00

	

RES. , FXD, CMPSN: 3 . 9 K OHM, 5%, 0 . 25W

	

01121

	

CB3925
A5R663

	

315- 0102- 00

	

RES. , FXD, CMPSN: 1 š OHM, 5%, 0 . 25W

	

01121

	

CB1025
A5R664

	

315- 0392- 00

	

RES. , FXD, CMPSN: 3 . 9 K OHM, 5%, 0 . 25W

	

01121

	

CB3925
A5R665

	

315- 0204- 00

	

RES. , FXD, CMPSN: 200 K OHM, 5%, 0 . 25W

	

01121

	

CB2045
‘ 513666

	

315- 0221- 00

	

RES. , FXD, CMPSN: 220 OHM, 5%, 0 . 25W

	

01121

	

CB2215
ASR670

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 K OHM, 5%, 0 . 25W

	

01121

	

CB5125

A5 R671

	

315- 0681- 00

	

RES. , FXD, CMPSN: 680 OHM, 5%, 0 . 25W

	

01121

	

C86815
‘ 513672

	

315- 0331- 00

	

RES. , FXD, CMPSN: 330 OHM, 5%, 0. 25W

	

01121

	

CB3315
A5 R674

	

315- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1 KOHM, 5%, 0 . 25W

	

01121

	

CB5125
A5 R677

	

315- 0471- 00

	

RES. , FXD, CMPSN: 470 OHM, 5%, 0. 25W

	

01121

	

CB4715
‘ 511690

	

315- 0100- 00

	

RES. , FXD, CMPSN: 10 OHM, 5%, 0. 25W

	

01121

	

CB1005
A5 R693

	

307- 0106- 00

	

RES. , FXD, CMPSN: 4. 7 OHM, 5%, 0 . 25W

	

01121

	

CB47G5

A5 R816

	

315- 0562- 00

	

RES. , FXD, CMPSN: 5 . 6 K OHM, 5%, 0 . 25W

	

01121

	

CB5625
A5 R817

	

315- 0302- 00

	

RES. , FXD, CMPSN: 3K OHM, 5%, 0 . 25W

	

01121

	

CB3025
A5 U605

	

156- 0534- 00

	

MI CROCI RCUI T, L I : DUAL DI FF AMPL, 14 LI D DI P	 80009

	

156- 0534- 00
A5 U625

	

156- 1641- 00

	

MI CROCI RCUI T, DI : ECL, QUAD2- I NPUT NOR GATE	 80009

	

156- 1641- 00
A5 U655

	

156- 1126- 00

	

MI CROCI RCUI T, LL VOLTAGECOMPARATOR

	

51984

	

UPC311C
A5 U660

	

156- 0385- 02

	

MI CROCI RCUI T, DI : HEX I NVERTER

	

01295

	

SN74 LS04

‘ 51J665

	

156- 0382- 02

	

œI CROCI RCUI T, DI : QUAD 2- ™• ¡ NAND GATE	 01295

	

SN74 LS00
‘ 51J670

	

156- 1611- 00

	

MI CROCI RCUI T, DI : DUAL D TYPE EDGE- T RI GGERED

	

07263

	

74 F74
A5U680

	

156- 0382- 02

	

MI CROCI RCUI T, DI : QUAD 2- ™• ¡ NAND GATE	 01295

	

SN74 LS00
A5VR624

	

152- 0195- 00

	

SEMI COND DEVI CE: Z ENER , 0. 4 W, 5 . 1 V, 5%

	

04713

	

SZ11755
A5 VR660

	

152- 0195- 00

	

SEMI COND DEVI CE: ZENER, 0 . 4 W, 5 . 1 V, 5%

	

04713

	

SZ11755
A5W637

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O

A5W638

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
A5W643

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O
A5W655

	

131- 0566- 00

	

BUS CONDUCTORMUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A5W662

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A5W668

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A5W670

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

A5W677

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A5W678

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A5W682

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A5W690

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A5W695

	

131- 0566- 00

	

BUS CONDUCTORMUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O
A5W696

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200• O

A5W698

	

131- 0566- 00

	

BUS CONDUCTOR: DUMMY RES, 2. 375, 22 AWG

	

57668

	

JWW- 0200 • O

± - 2 8
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Repl aceabl e El ect r i cal Par t s- 2235 Ser vi ce

Tekt r oni x

	

Ser i al / Model No .

	

Mf r

Component No .

	

Par t No .

	

Ef f

	

Dscont

	

Name & Descr i pt i on

	

Code

	

Mf r Par t Number zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ 6

	

670- 7615- 00

	

CKT BOARD ASSY: EMI FI LTER BOARD

	

80009

	

670- 7615- 00

A6C900

	

285- 1252- 00

	

CAP. , FXD, PLASTI C: 0 . 15UF, 10%, 250 VAC

	

26769

	

719Jl MH154PM251S
A6C902

	

285- 1192- 00

	

CAP. , FXD, PPR DI : 0 . 0022UF, 20%, 250VAC

	

OOOFG

	

¡ œ• 271 ¥422
A6C903

	

285- 1192- 00

	

CAP. , FXD, PPR DI : 0 . 0022UF, 20%, 250VAC

	

OOOFG

	

¡ œ• 271 ¥422
A6R901

	

301- 0512- 00

	

RES. , FXD, CMPSN: 5 . 1K Ÿ—œ, 5%, O. 50W

	

01121

	

• ’ 5125

A6R903

	

301- 0331- 00

	

RES. , FXD, CMPSN: 330 Ÿ—œ, 5%, 0. 50W

	

01121

	

• ’ 3315
A6RT901

	

307- 0863- 00

	

RES, THERMAL : 100 Ÿ—œ, 10%, NTC

	

15454

	

SG13- 5
‘ 6¤901

	

120- 1449- 00

	

XFMR, COM MODE:

	

02113

	

¡ 104
‘ 6¤903

	

120- 1455- 00

	

TRANSFORMER, RF: POT CORE

	

20462

	

OBD
A6VR901

	

307- 0456- 00

	

RES, V SENSI TI VE:

	

03508

	

MOV- V250LA15A
A6W9011

	

196- 0531- 00

	

LEAD, ELECTRI CAL: 18 AWG, 3. 0 L , 8- 01

	

80009

	

196- 0531- 00

A6W9091

	

196- 0505- 00

	

LEAD, ELECTRI CAL: 18 AWG, 3. 0 L , 8- 9

	

80009

	

196- 0505- 00

CHASSI S PARTS
DL9210

	

119- 1515- 00

	

DELAY LI NE, ELEC: 93NS, 150 OHM, ASSY

	

80009

	

119- 1515- 00

F9001

	

159- 0018- 00

	

FUSE, CARTRI DGE: 3AG, 0 . 8A, 250V, SLOW- BLOW

	

71400

	

MDL 8/ 10
FL9001

	

119- 1541- 00

	

F I LTER, RFI : 1 A, 250VAC

	

05245

	

1 EF1
J9100

	

131- 0126- 00

	

CONNECTOR, RCPT, : BNC, FEMALE

	

77820

	

9663- 1 NT- 34
J9376

	

131- 0955- 00

	

CO• • , RC¡ 7, ELEC: BNC, FEMALE

	

13511

	

31- 279
J9510

	

131- 0126- 00

	

CONNECTOR, RCPT, : BNC, FEMALE

	

77820

	

9663- 1 NT- 34
J9800

	

131- 0955- 00

	

CON• , RC¡ ¤ , ELEC: BNC, FEM‘ LE

	

13511

	

31- 279

J 9900

	

136- 0387- 01

	

J ACK, TI P: BLACK

	

71279 450- 4252- 01- 0310
R9521

	

311- 2146- 00

	

RES. , VAR, NONWI R : 50 Ÿ—œ, 20%, 0 . 5W

	

12697

	

CM41773
R9644

	

311- 1183- 01

	

RES. , VAR, WW: PNL, 2K Ÿ—œ, 5%, 2W

	

32997

	

3540S- 91- 202
39802‘ , ’

	

311- 2177- 00

	

RES. , VAR, NONWW: PNL, 1OK Ÿ—œ, 20%, O. 5W

	

12697

	

CM43517
R9812

	

311- 2177- 00

	

RES. , VAR, NONWW: PNL, 10K Ÿ—œ, 20%, 0 . 5W

	

12697

	

CM43517
V9870

	

154- 0861- 00

	

ELECTRON TUBE: T4651- 31- 2

	

80009

	

154- 0861- 00
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Symbol s

DI AGRAMS AND CI RCUI T BOARD I LLUSTRATI ONS

Gr aphi c symbol s an d cl ass desi gnat i on l et t er s ar e
based on ANSI St an d ar dzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¥32 . 2- 1975.

Logi c symbol ogy i s based on ANSI ¥32 . 14- 1973 i n
t er ms of posi t i ve l ogi c . L ogi c symbol s depi ct t he l ogi c
f unct i on per f or me d an d may di f f er f r om t he manuf ac-
t ur er ' s dat a .

The over l i ne on ± si gnal n ame i n d i cat es t hat t he si gnal

per f or ms i t s i nt ended f unct i on when i t i s i n t he l ow st at e .

Abbr evi at i ons ar e based on ANSI ¥ 1 . 1- 1972.

	

Ca p aci t or s - Val ues one or gr eat er ar e i n pi cof ar ads( pF) .
Val ues l ess t han one ar e i n mi cr of ar ad s

Ot her ANSI st andar ds t hat ar e u sed i n t he pr epar at i on

	

( pF) .
of di agr ams by Tekt r oni x, I nc . ar e :

	

Resi st or s = Ohms ( ©) .

The i nf or mat i on and s peci al symbol s bel ow may appear i n t hi s manual .

Assembl y Number s an d Gr i d Coor d i nat es
The schemat i c di agr am and ci r cui t boar d comp onent

Each assembl y i n t he i nst r ument i s assi gned an

	

l ocat i on i l l ust r at i on have gr i ds . ‘ l ookup t abl e wi t h t he

assembl y number ( e . g . , ‘ 20) . The assembl y n umber

	

gr i d coor d i nat es i s pr ovi ded f or ease of l ocat i ng t he

appear s ont heci r cui t boar d out l i ne ont hedi agr am, i ht h e

	

component . Onl yt hecomponent s i l l ust r at ed ont hef aci ng

t i t l e f or t he ci r cui t boar d component l ocat i on i l l ust r at i on,

	

di agr am ar e l i st ed i n t he l ookup t abl e . When mor e t han

an d i n t he l ookup t abl e f or t he schemat i c di agr am and

	

one schemat i c di agr ami s u se d t o i l l ust r at e t he ci r cui t r yon

cor r espon d i ng component l ocat or i l l ust r at i on . The

	

± ci r cui t boar d , t he ci r cui t boar d i l l ust r at i on may onl y

Repl aceabl e El ect r i cal Par t s l i st i sar r anged byassemb l i es

	

appear opposi t e t he f i r st di agr am on whi ch i t was i l -

i n numer i cal se q uence ; t he component s ar e l i st ed by

	

l ust r at ed ; t he l ooku p t abl e wi l l l i st t he di agr am number of

component number ' ( see f ol l owi ng i l l ust r at i on f or

	

ot her di agr ams t h at t he ci r cui t r y of t he ci r cui t boar d

const r uct i ng ± component number ) .

	

appear s on .

Cam Swi t c h
Cl os u r e Ch ar t

	

_ : -

	

- ,
( Dot i n di cat es
swi t c h cl osur e(

Et c h e d Ci r cu i t Boar d . _
Out l i ned i n Bl ac k

Ref er [ ¿ Wavet or m

Funct i on Bl ock
Out l i n e

670- §§§§ - §§
»

* [ Ÿ¥¡ Ÿ§£œ™MI I YR f R • C»¥¡ ur

‘ –3, P~?, R1234
I " I

¥14 . 15, 1966

	

Dr af t i ng Pr act i ces .

¥14 . 2, 1973

	

L i ne Convent i ons an d L et t er i ng .
¥10 . 5, 1968

	

L et t er Symbol s f or Quant i t i es Use d i n
El ect r i cal Sci ence an d El ect r i cal
Engi neer i ng .

Component Val ues

El ect r i cal component s shown on t he di agr ams ar e i n
t he f ol l owi ng uni t s unl ess n ot ed ot her wi se :

Amer i can Nat i onal St an dar d I nst i t ut e
1430 Br oadway

New Yor k, New Yor k 10018

Coaxi al con n ect or s :
mal e
t ema ¹ e
Pl u g I nd e x , si g ni f i es pi n No . ¥

Reg ’ · ¹ Ÿ - - Ext er nal Scr ewdr i ve r Adj .20 º
~ _ s hi el d i ng

Ä¹ 0~
s r r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" ¹c ». ,

	

¸ ÃÇ - ™ dent i f i es Panel
¿· r ol s, Con n ect or s and

I n di cat or s

Sel ect e d val u e, see Pa r t s L i st
and œ±¯ À [ e À±· ce Sect i on f or
Sel ect i on Cr i t er i a

Sect i o n 9- 2235 Ser v i ce

Mod i f i ed Component - See
Par t s L i st ( De pi ct ed i n gr ey,
o r wi t h gr ey out l i ne)



COMPOSI TI ON

	

SMALL DI SCzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
¹ _

	

CAPACI TORS

Ÿ1

	

2Ÿan d Ÿ3

	

- 1st , 2nd, and 3 r d si gni f i cant f i g u r es

- mu l t i p l i er

0-
t empe r at u r e coef f i ci ent

- pol a r i t y and vol t age r at i n g

- t ol er an ce

GOL D

	

-

	

10 - 1 or 0. 1

	

±5%

SI LVER

	

-

	

10
- 2

or 0. 01

	

±10%

• Ÿ• • - - - - ±20%

COL OR CODE

CERAMI C
CAPACI TORS

Ÿ¤

	

and/ or

	

TC

	

col or co d e may not be pr esen t
on some capaci t or s

1

10

10 2 or 100

10 3 o r 1000

104 o r 10, 000

10 5 or 100, 000

106 or 1, 000, 000

Fi gu r e 9- 1 . Col o r codes f o r r esi st or s and ca p aci t o r s .

COL OR

I

SI GN I F I CANT

	

RESI STORS

	

CAPACI TORS

	

DI PPED

FI GURES MUL TI PL I ER TOLERANCE MUL TI PL I ER

	

TOLERANCE

	

TANTALUM
I

	

__1 VOLTAGE
ove r 10 pF	 1

	

unde r 10 pF

	

I

	

RATI NG

BL ACK 0 1 - - -

BROWN 1 10

	

±1%

RED

	

2

	

102 o r 100

	

±2%

ORANGE	 3

	

10 3 o r 1 š

	

±3%

YELL OW

	

4

	

104 o r 10 š

	

±4%

GREEN

	

5

	

105 o r 100 š

	

±¥s%

BLUE

	

6

	

106 or 1 œ

	

=' /± ° /¿

VI OLET 7 - - - ±1/ 10%

GRAY

	

8

	

- - -

	

1 0 o r 0. 01

	

+80%- 20%

	

±0. 25 p F

WH I TE

	

9

	

- - -

	

- - -

	

16- ' o r 0. 1

	

±10%

	

±1 pF

DI PPE D
TANTALUM
ELECTROL YTI CS

±20%

	

±2 pF

	

4 VDC

±1%

	

±0. 1 pF

	

6 VDC

! 2%

	

- - -

	

10 VDC

±3 %

	

- - -

	

15 VDC

+100%- 9%

	

- - -

	

20 VDC

±5 %

	

±0. 5 ÁF

	

25 VDC

- - -

	

- - -

	

35 VDC

- - -

	

- - -

	

50 VDC

( 1 861- 20A) 4206- 31



C

META L CAS E
TRANSI STORS

711 &
PUT FzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAµ¤

	

712

Q254- 255
256- 257

Q946 &

	

Q935
Q947

FLAT PACK

I NTEGRATED CI RCUI TS

8

I NDE X ™

	

I NDEX

PL ASTI C
CASE

TRANSI STORS

Fi g ur e 9- 2. Semi cond uct o r l ead con f i g u r at i ons.

TRANSI STOR	 SC R

	

FET

LEAD CONF I GURATI ONS AND CASE STY LES ARE TYPI CAL , BUT MAY VARY DUE TO VENDOR CHANGES OR
I N STRUMENT MODI F I CATI ONS.

( 3826- 17) 4206- 32



Ë
• ¹ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAs,
F
–
É
–
Ÿ
±

Ÿ
Å
Ë

É– ,

~- I L

Í ¬
Ÿ§
JW

2235 Ser vi ce

To i dent i f y any component

mo unt ed on ± ci r c ui t b oar d and

t o l ocat e t hat co mponent i n t he

appr opr i at e schemat i c d i agr am

0

±¿¦
U

±

PULL OUT PAGE

TABS FOR CI RCUI T
BOARD I L LUSTRATI ON

5. L ocat e t he Comp onent on t he Ci r c u i t Boar d

1 . L ocat e t he Ci r cui t Boa r d I l l ust r at i on

± .

	

I n t he i nst r ument i dent i f y t he Asse mbl y Nu mber of t he

ci r cui t boar d i n qu est i on . The Assembl y Numbe r i s u s ual l y

pr i nt e d on t he upper l ef t cor ner of t he ci r cui t b oa r d on t he

co mp onent si de.

R

4

± .

	

I n t he man ual , l ocat e an d pul l out t he t abbed page whose

t i t l e an d Assembl y Nu mber cor r espond wi t h t he desi r ed

ci r cui t boar d . Thi s i nf or mat i on i s on t he b ac k si de of t he

t abs .

b.

	

U si ng t he Ci r c u i t Number and gr i d coor di nat es, l ocat e t he

component on t he Ci r c ui t Boa r d I l l ust r at i on .

c .

	

I n t he ci r cui t b oa r d l ocat i on i l l ust r at i on, d et er mi ne t he

l ocat i on of t he ci r cui t boa r d i n t he i nst r ument .

d .

	

F i n d t he ci r c u i t boar d i n t he i nst r ument an d compar e i t
wi t h i t s i l l ust r at i on i n t he ma nual t o l ocat e t he d esi r ed

co mponent on t he boar d .

b .

	

™· t he ma n ual l ocat e and pul l ou t t a bbe d page whose t i t l e

co r r es p onds wi t h t h e Assembl y Numb er of t h e ci r cui t

boa r d . Ci r c u i t boar d assembl y n umber s an d boar d

nomencl at ur e ar e pr i nt e d on t he bac k si de of t he t a bs

( f aci ng t he r ear of t h e ma nual ) .

¿

~- zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA" . .µ± µ±Ä ¹ ¿. ¹~ µµ· , Áµµ. m¹ ±. Àµµ. .

± ,

	

¹ ~'* ' . . 4

	

¹ 6+, ~

	

.

	

000 Á

	

™

[ 6Ž±

	

¾
06~5 “

~ ~

	

Ä8] 0

¦ ¹ Â~Â533 . ¹

Á

000 6

2. Det er mi ne Ä1

a . Compar e

t he desi r

Ä¯ ¿· .

b . Scant hµ

f i nd t he

c . Det er mi ¹

co mpone

ASSEMBLY NUMBER
ANDCI RCUI T

	

™™
BOARDNAME

4. Det er mi ne t he Ci r c ui t Boar d I l l ust r at i i

L ocat i o n

± .

	

Fr om t he sc h emat i c di agr am, de¹

N umbe r of t he ci r c u i t board on É-

mo unt ed. Thi s i nf or mat i on i s b oxes

of t he h eavy l i ne t hat d i st i ng u ­ s he!

b .

	

Scan t he Comp o nent Locat i on ¤µ

Number j u st det er mi ned and f ¯ nd t h +

desi r ed component .

C. Un der t he BOARD L OCATI ON c

coor di nat es f or t he d esi r ed co mp s

Fi gur e 9- 3. Locat i ng component s on scl %



r cui t Numbe r

ci r c ui t boa r d wi t h i t s i l l ust r at i on a nd l ocat ezyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
¹ mÁ¿· e ÀÄ by a r ea an d s h ape on t h e i l l ust r a-

a dj acent t ot h e Ci r c u i t Boa r d I l l u st r at i on a nd

i t Numb er of t h e desi r ed co mponent .

e Sc h emat i c Di ag r a m Numb er i n whi c h t h e

l ocat ed .

I STR ATI ON FOR

™Åœµ• ¤ CI RCU I T

kR D LOCATI ON

nd Component

ne t h e Asse mb l y

t h e compo n e n t i s

l ocat ed i n a cor ner

boar d Out l i ne .

f o r t h e Asse mb l y

c u i t Numbe r of t h e

i n, r ea d t he g r i d

MANUA L BI NDER

: i c d i agr ams and ci r cui t boa r d i l l u st r at i ons .

‘ 6 CRT BOARD

COMPONENTS L OCAT E D ON SCHEMATI C DI AGRAM

2

	

2

	

0668
( '. 6n3

	

C641 ™

	

™ —626
™± 62 7
² 63  
Ä± 632

´~ ¤ Â643 R6 0 4
C671

	

C651

	

² 605
• 615

	

R6  8
C616 06 0 6 R609
C617 Q610

	

R610
C618

	

0615

	

R614
“ 619

	

0646

	

R616
C624 0656 R623
C626 0665 ² 624

COMPONENTS LOCATED ON SCHEMATI C DI AGRAM

C670 0670 R677
( ' 671 0672 ¡ 679
C673 0673 ² 680
C680
( ' 681

	

‘ 671

	

U617

¡ 603 R673

	

Å619

¡ 607 ¡ 674

	

Å619

0669 A67S

‘ 6 ASSEMBLY

CRT CI RCU I T DI AGRAM

CI RCU I T SCHEM BOARD CI RCUI T 5 Â—• œ BOARD
NUMBE R ( L OCATI ON LOCATI ON ( NUMBER

	

LOCATI ON LOCATI ON
™

	

Ä

	

™

3C Q656 2 F 2 ˜

C603 1C ™ 1G ™ Á665 1, 1 ¸
C609' 4E 1-- 0668 2G 2 ˜
C612 7C 3 •

C615

	

7C 3D

	

R604

	

4C ™ 1 •
C616 2 Â 3C R605 5D 7 •

C617 7D 3 ¡ R608 4E 7 1- ,
C618 7E 3E R609 4E 2D
C619

	

6£

	

3C

	

¡ 61 ±

	

7 ¸

	

3E
C624 4F 3D ² 614 7C 3D
C626 7G 2D R616 1C 3D

C632 RG

	

R 623 4D 2E
Â643 3 D 4 0 R 625 7 F 2D

_Â651 ™ 3 • ™ 3 ¸

	

7 F 2D
˜ R627 7G 1D

CI RCU I T 5C—• œ BOAR D CI RCUI T 5Â—• œ BOARD
NUMBER

	

~ LOCATI ON LOCATI ON

	

NUMBER

	

L OCATI ON LOCATI ON

1635

	

- 51

	

CHASSI S 1

	

Å635

	

™

	

6 J ~CHASSI S

COMPONENT LOCATI ON

. TABL E _

wi l l
4100- 1

CRT CI RCUI T D1

’ 630 "

MANUA L BI NDER



3. Locat e t he Component an t he Schemat i c Di agr amzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

± .

	

Locat e and pul l out t abbed page whose number and t i t l e

	

µ .

	

Under t he SCHEM LOCATI ON col umn, r ead t he gr i d

cor r espo nd wi t h t he Sc hemat i c Di agr am Number j ust

	

coor di nat es f or t he desi r ed co mponent .

d et er mi ned i n t het abl e. Sche mat i c d i agr amno mencl at ur e

an d numbe r s ar e p r i nt ed on t he f r ont si de of t he t abs

i f aci ng t he f r ont of t he manu al ] ,

	

d .

	

Usi ng t he Ci r cui t Numbe r and g r i d coor di n at es, l ocat et he

component on t he sc hemat i c d i ag r am.

b .

	

Scan t h e Component Locat i on Tabl e adj acent t o t he

sc hemat i c di ag r ama nd f i nd t he Ci r c u i t Number of t he

desi r ed component .

4

5

’

7

‘ _ ’

	

C

	

0 . ™ •

1' 4, 05

¹

	

~(

	

s sv

F~sa- s – ™™

	

¾ c ¹, ~s

	

r ~

2 º

	

¹ . +

	

UV` i
. , ¡ Ä¸ Ÿb~

¦ • 4

	

~

	

_ . _ · ½
R~M

	

` C

	

C  œ

™,
I

Ì Ì Ÿ~
Å“

	

_

=RO++
¡ ± 5 ±_,

­
—¡

	

'~™ 3 ™~

—Ÿœ 1

z- · ~™ S
~491- 4

“ 64 ¹
Í . 0 ¹i

² 543

2, 2š

176Ÿ› ‰

¸

¹ ±±±
76¹ . —

º ¯ , µ

Rb4

R624 R623'
™ 2š

F

Numer al and l et t e r at si gnal l i nes
t o or f r om ot he r di agr ams
i n di cat es t he gr i d coor di nat es on
anot her sc hemat i c ( f ar exampl e :
±• )

To i dent i f y any co mp onent i n ±

sc hemat i c d i agr am and t o l ocat e

t hat component on i t s r espect i ve

ci r cui t b oar d .

CRT C4 RCUI T ¯ ¿

PULL OUT
PAGE TABS

FOR SCHEMATI C
DI AGRAMS

SCHEMATI C DI AGRAM
NAME ANDNUMBER

½49J_3

™™

Â3516- 81 4206- 33



I NVERT

ATTENUATORS

CH 1 ORzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§

k- ow </ , \ >

CH 2 OR ¥ 1 ( 0-. ~

	

™

	

™

	

™

	

™

	

I TV FI ELD

VERTI CAL
MODE

BW L I MI T

TR I G V I EW

‘ / ’ SWP SEP

CH 1

BOTH

CH 2

ADD

AL T

CHOP

É É
–_ m

É
Í c® É ¬

Æ Å

VERTI CAL

	

± °

	

®.
PREAMP

	

­ >
AND

OUTPUT ™
AMPL

• §¤
I NPUT

‘ TR I GGER LEVEL

CH 1

CH 2

BW L I M I T

CHOP ENABLE

TR I GGER V I EW S I GNAL

BEAM FI ND

CHOP BL ANK

¡ - ¡ AUTO

‘
SOURCE

NORM

SGL SWP

HOL DOFF

™• ¤

L I NE

• §¤

VERT PL ATE DEFL

VALT

SEP

‘

SWEEP

GENERATOR

AND

LOGI C

‘ TR I GGER

Fi g ur e 9



LTAGES

TR I G' D/ READY

LED

VAR
HOL DOFF

HOL OOFF

	

Doi zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ SWEEP

	

AL T

’ S I GNAL

CH 1 SELECTED

§¥

L I NE TR I GGER S I GNAL

l asi c b l ock di agr am.

Î ¹

	

Ln Ln Î
Ÿ Ÿau-)

	

- ~ - ~ UL)
±™

	

±™ ° ° ™ œ

’ DEL AY

- * - d

TI ME
AL TERNATE

	

POS I T I ON
’

SWEEP

§¥

AMPL / HOR I Z

OUTPUT

¿
—

µ
±
É
m

‘

’

§¥

HOR I Z

MODE

’ I NTENS

– DR I VE

HOR I Z PL ATE
DEFL VOL TAGES

’ D I SP

X- AXI S S I GNAL

	

BEAM

™

	

™ F I ND

PROBE
ADJ UST

	

• §¤ –

L . V . SUPPL I ES

TO ALL BOARDS

AC POWER
I NPUT

BEAM F I ND

CHOP BL ANK

‘ & ’

™• ¤• •

AX I S

É> Å
É

Ÿ F
0

~ Ÿ
Å >-

2235 Ser v i ce

CRT

POWER
SUPPL Y

AND
Z- AX I S

AMPL

4206- 34

Mw

ŒLA
‘ ›

Ã
®
™7
±
D



CH 1 0RzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§

[ — 2 OR ¥

R721

SEC/ 0 I V
VA R

R112
CH 1

	

CH 1 [ POSI TI ON

R43AC- GNO- 0[ ™

	

S1 ¸

	

™

	

CAL

	

™

	

C H 1 TRI G +

™

	

™

	

™

	

CH 1 -

	

CH 1 PRE MP

	

CH 1 T RI G -
g ™̧ 2, Q1 ¸ 3

_

	

™

	

™

	

™

	

CH 1 +

	

g114 ¹ Q115

CH 1 HI GH- £

	

CH 1

	

CN 1

	

CH 1

	

¹

	

U13 ¸
™‘

	

• U ‘ ¤ 0R

	

’ UF 0 • R

Q3¡

L

7

	

¡ ‘

	

VERTI CAL

‘ 5
•Q101

	

‘ ¤ • U ‘ ¤ŸR

	

'

	

AND OU 7F‘ œ¡ L

	

¤

	

™ANDND I NPUT

	

-

COUPL I NG

	

Q15, q 18

	

R19

	

U3¸

CH 2 HI GH- 7

	

CH 2
ATTENUATOR

	

BUFFER ‘ œ¡ I F
AND I NPUT

	

06¸ , Q63
COUPL I NG

	

Á65, Q68

CH 1 AND

C
H 2

™ ™

	

‘ ¤¤• • U‘ ¤ŸRS ™ ™

AC- GNO- OC ™

	

CH 2

551

	

- -

	

V OL TS/ OI V

	

- - - ™ R93 - - - Å™

’ SI G

‘ TRI GGER

AL T SYNC

˜ SI G

R9644

S6¸

˜ DEL AY

	

J

	

DELAY ¤™œ•

TI ME POSI TI ONŠŠ- ~ ™¡   5 ™¤™Ÿ• C  MP A RATOR
U655

’ Ÿ¤— CHANNEL
VER™CAL

	

SW1 ¤OM
[ — 2

	

CH 2

	

œŸD •

	

CH 2

	

LOGI C CHANNEL DEL.LŸ4- £

	

PA RAPHAS E	 S545

	

ADD

	

U537A‘ ¤¤ • • 9‘ ¤Ÿ R AMPL

	

ÁL ¤

	

C HOP

	

SWI TCH Á™1
R69

	

U80

	

U54 0 ‘

	

OSCI LLOATOR

™

CR200 , CR2¸ 1

	

Á 2 ¸ :

AND CHOP

	

CR202, CR2¸ 3

	

Q2 ˜ •

C HOP

	

BLA NK I NG

	

Q440 ¹ Q441

	

L

U540B , Å 5379
U537C , U5370

J ¸ TRI GGER LEVEL COMP ARATOR	 SCH MI TT T RI GGER

SL OPE

	

U6 ˜ 5 ‘ , ¸ , [ , D, • , F

	

U625 A , ’ , C, D

S6¸ 2

	

g6 ™̧ , 1162 ¸

	

g630 , Q631

LEVEL

R6¸ 2

CH 2 T RI G +

555 ¸

	

“ C — 1

	

[ — 2 T RI G -

CH 2 -

	

C H 2 PREAMP
g152, Á™53
g164, Á165

Å¹ ¸ ¸

B TI MI NGS
W™TCH

AND RC

A L TERNAT E DI SPLAY SWI TCHI NG F- -
U66˜ • , U68˜ ‘ , ¸ ¸

U67 ˜ ’ , U665C

RUN AFT ER DI Y

Q637, U66 ˜ ‘ , D

8 SWEEP LOGI C

	

¸ MI LLER 5 ¥• • ¡
U66¸ ¸ , F, U67 ˜ ‘ , U680C , 0

	

~ Á 7 ¸ 9 , 771 ˜ ‘ , ¸

g712
B END OF SWEEP

COMP A RATOR
Q643

TRI G V I EW

52¸ ¸

CHOP BL A NK

§¥

CH 1 SELECTED

SEP

LOGI C
U665 B , D

Q68 ¸
Â/ \ ,

	

g685
¸ TI MI NG AND

	

\ 5/AL T ERNAT E ¸ SWEEP

‘ TRI C

Fi gur e 9- 5. D



™• ¤• •zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA5 LVL

:½• L

4 ¡ SEP

	

˜ 4 L I MI T

Ÿ 284

	

CR226, CR227
' 85

	

CR226 , CR229

/ ’ SWP SEP

	

™̧ É
L I MI T

	

™

	

™
R280 ' 2, ?F

§¥

a d b l oc k d i ag r am.

PR08E

ADJUST

+ ½• R¤ DEF¹

- VERT DEFL

» CH 1 TRI GGER
- - i AMPLI FI ER

TRI GGER SWI TCH

	

Q302, 0303
U310

	

I NTERNAL

USSSA, ’ , C, D

	

TR I GGER

US65B , C

	

‘ œ¡ L Ë ' ER

CH 2 TRI GGER

	

U352A, ’ ,

A MPL I F I ER

	

C, 0, •

Q327, Q328
- i

	

0335

	

i

‘

	

T RI GGER SOURC ESOURCE

	

DI ODE SWI TCHI NG -

	

TNT TRI G

5392

	

CR372 CR393,

CR399, Q397
Q419

‘ • XT

COUPLI NG

5380

X AXI S SI CBEAM FI ND

™

UNBLANKI NG

LOG¹ µ

Q586, C R583
CR551

POWER ™• ¡ ™¤

	

PREREGULATOR
' 9¸ 1 , VR9~1

	

' 9¸ 8, Q928
CR90

	

, CR9 0 1

	

Q930 , Q9 0 7~
CR9~2, CR903

	

U930
[ R9 04

PROBE ADJUST U985

PROBE ADJUST,

§¥ AMPLI FI ER,
HOR17ONTAL OUTPUT

‘ DI S P

	

g732 Q737

	

+

	

A MPUF I ER,

’ 01 S P

	

Q742 : U760
	 Q77

0
, Q775

8 S4P

	

Q779 , Q78O
Q785, Á789

FEEDBACK

+43V

HORI FONTAL

R726 POS ™¤™Ÿ•

‘ SWP

	

HORI £ ¡ R• ‘ œ¡ ™

	

HORI £ DUTPUT

	

-

	

+ —Ÿ 1 ™£ DEFL

TRI GGERI NG

5390

	

R893

˜ • ‘ œ F I ND

	

FOCUS

FOCUS CI RCUI T

	

FOCUS GRI D
0885

I NTENSI TY
GRI D _

XFMR

I NVERTER ¤ 948

Q938, Q939, Q944

	

LV POWER
Q946, Q947

	

SUPPLI ES

- —Ÿ R™£ DEFL

¹ ½ TO
A LL

BLOCKS
Z- AXI S AMPL AND

POWER SUPPLY

2235 Ser vi ce

4206- 35

4206- 35

±Ã
r - M

0 - 4

À·

‘ “

½œ
Dv

3

¤

¹ ¹
1Ÿ

•



2235 Ser vi ce

TEST WAVEFORMAND VOLTAGE SETUPS

WAVEFORMMEASUREMENTS

	

DC VOLTAGE MEASUREMENTS

On t he l ef t - hand p ages pr ecedi ng t he sc hemat i c di a-

	

Ty pi cal vol t age measur ement s, l ocat ed on t he schemat i c

gr ams ar e t est wavef or m i l l ust r at i ons t hat ar e i nt ended t o

	

di agr am, wer e obt ai ned wi t h t he i nst r ument oper at i ng u nder

ai d i n t r oubl es hoot i ng t he i nst r ument . To t est t he inst r ument

	

t he condi t i ons speci f i ed i n t he Wavef or ms Measur ement s

f or t hese wavef or ms, ma k e t he i ni t i al cont r ol set t i ngs as

	

set up . Cont r ol - set t i ng c hanges r equ i r ed f or speci f i c vol t ages

f ol l ows :

	

ar e i ndi cat ed on eac h wavef or ms page . Measur ment s ar e

r ef er enced t o c hassi s gr ound wi t h t he except i on of t he

Ver t i cal ( Bot h Chann el s)

	

Pr ereg ul at or and I nver t er vol t ages on Di agr am 7. These

vol t ages ar e r ef er enced as i n di cat ed on t he sc hemat i c

di agr am.
POSI TI ON

	

Mi dr ange
VERTI CAL MODE	 CH 1
MI A/ zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¹ ¹ œ¹ ¤

	

Of f ( but t on out )
VOLTS/ DI V	 10mV

	

RECOMMENDED TEST EQU I PMENT

VOLTS/ DI V Var i abl e

	

CAL det ent
I NVERT

	

Of f ( but t on out )

	

Test equi pment i n Tabl e 4- 1 i n t he " Per f or mance Chec k

AC- GND- DC

	

GND

	

Pr ocedu r e" , sect i on 4 of t h i s manual , meet s t he r e qui r ed

s peci f i cat i ons f or t est i ng t h i s i nst r ument .

Hor i zont al

POSI TI ON

	

Mi dr ange

HORI ZONTAL MODE

	

‘

‘ and ’ SEC/ DI V	 0. 5 ms

SEC/ DI V Var i a b l e

	

CAL det ent

§ 10 Magni f i er

	

Of f ( knob i n)

’ DEL AY TI ME POSI TI ON	 5. 0

’ TRI GGER

LEVEL

	

Ful l y cl oc kwi se

SLOPE

	

OUT

‘ TRI GGER

VAR HOLDOFF

	

Mi ni mum( f ul l y ccw)

Mode

	

¡ - ¡ AUTO

LEVEL

	

Mi dr ange

‘ &’ ™• ¤

	

VERT MODE

‘ SOURCE

	

™• ¤

Changes t o t he cont r ol set t i ngs f or s peci f i c wavef or ms

ar e not ed at t he begi nni ng of eac h set of wavef or ms . I nput

si gnal s and hoo kups r e qui r ed ar e al so i n d i cat ed, i f needed ,

f or eac h set of wavef or ms .



POWER SUPPLY I SOLATI ON PROCEDURE

Each r egul at ed su pp l y h as numer ous f eed poi nt s t o

	

I f zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± p ower su pp l y comes up af t er l i f t i ng one of t he mai n
ext er nal l oads t hr oug hout t he i nst r ument . The power

	

j umper s f r om t he power su pp l y t o i sol at e t hat su pp l y, i t i s
di st r i but i on

	

di agr am

	

i s

	

used

	

i n

	

conj unct i on

	

wi t h

	

t he

	

ver y pr obabl e t hat ± s hor t exi st s i n t he ci r cui t r y on t hat su p-
sc hemat i c d i agr ams t o det er mi ne t hose l oads t hat can be

	

pl y l i ne . By l i f t i ng j u mper s f ar t her down t he l i ne, t he ci r cui t i n
i sol at ed by r emovi ng ser vi ce j u mper s an d t hose t hat cann ot .

	

whi c h ± s hor t exi st s may be l ocat ed.

The powe r di st r i but i on and ci r cui t b oar d i nt er connect i ons

	

Al ways set t he POWER swi t c h t o OFF bef or e sol der i ng
di agr ams ar e di vi ded i nt o ci r cui t b oar ds . Eac h power su pp l y

	

or unsol der i ng ser vi ce j u mper s or ot her component s and
f eed t o ± ci r cui t boar d i s i ndi cat ed b y t he sc hemat i c di agr am

	

bef or e at t empt i ng t o measur e component r esi st ance val ues .
number on wh i c h t he vol t age appear s . The schemat i c d i a-
gr amgr i d l ocat i on of ± ser vi ce j umper or component i s gi ven
ad j acent t o t he component number on t he power di st r i bu-
t i on and ci r cui t boar d i nt er conn ect d i agr ams .



CHASSI S MOUNTED PARTS

NU
CI RCUI T

MBERzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ NUMBER
SCHI M

¹ LŸC‘ ¤™Ÿ• ™

	

NU

CI RCUI T

MBER ™ NUMBER ¹ LOCATI ON

C9272 2 8S ¡ 9870- 14 7 8 ¡
C9273 2 2S ¡ 9870- 1 7 8 ¡

¡ 9870- 2 7 8•
DL9210 2 5 š ¡ 9870- 3 7 7•

¡ 9870- 4 7 7•
DS9150 7 8 ‘ ¡ 9870- 5 7 6¡

¡ 9870- 7 7 5¡
F9001 7 5 ‘ ¡ 9870- 8 7 7¡

FL 9001 1 7 1 5 ‘ I Q9070 1 7 1 8, 1

J9100 1 1 ‘ R9100 1 1 ‘
J9376 3 5 ‘ R9272 2 8s
J9510 1 6‘ R9273 2 2S
J9800 7 4‘ R9376 3 5 ‘
J9900 6 2E R9510 1 6 ‘

R9521 4 3 ‘
¡ 9272 7 5 ¡ R9644 5 5D
¡ 9273 7 5 ¡ R9802A 7 2‘
¡ 9778 7 4 ¡ R9802B 7 3‘
¡ 9788 7 4¡
¡ 9070- 1 7 81 V9870 7 2 ¡
¡ 9070- 2 7 SJ
¡ 9070- 3 7 8- 1 W9272 2 8s
¡ 9870- 10 7 4 ¡
¡ 9870- 12 7 3 •



W9001 ( Al TOzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 3)

DI AG NO.

	

DI AG NO.

WI RE

	

& GRI D

	

WI RE

	

& GRI D

NO.

	

LI NE NAME

	

COORDI NATES

	

NO.

	

L I NE NAME

	

COORDI NATES

1

	

BEAM F I ND

	

7, 4F

	

21

	

HORI Z POS

	

6, 313

2

	

CH 1 POS CW

	

2, 2D

	

22

	

+AUTO LEVEL CW

	

3, 8œ

3

	

CH 1 POS CCW

	

2, 3D

	

23

	

- AUTO LEVEL CCW

	

3, 8 œ

4

	

‘ / ’ SWP SEP

	

2, 2L

	

24

	

¡ - ¡

	

4, 813

5

	

+8 . 6 VG

	

8, 4 ¡

	

25

	

SS RESET

	

4, 5 ’

6

	

TRI G VI EW

	

2, 713

	

26

	

’ ONLY

	

5, 2E

7

	

CH 2 POS CW

	

2, 8D

	

27

	

HALT

	

5, 2E

8

	

CH 2 POS CCW

	

2, 9D

	

28

	

’ SLOPE

	

5, 8F

9

	

5H-2

	

2, 613

	

29

	

TRI G' D LED

	

4, 9K

10

	

BWLI MI T

	

2, 4 š

	

30

	

SS

	

4, 98

11

	

CHOP ENABLE

	

3, 4C

	

31

	

GND

	

3, 6C

12

	

- 8 . 6 Vµ¹

	

8, 5 ¡

	

32

	

CH 1 ¤

	

3, 2C

13

	

VALT

	

5, 2E

	

33

	

CH 2 ¤

	

3, 3C

14

	

CH 1

	

2, 5 ’

	

34

	

V MODE ¤

	

3, 3C

15

	

‘ ONLY

	

5, 1 E

	

35

	

• §¤

	

3, 7C

16

	

’ LEVEL

	

5, 9F

	

36

	

L I NE

	

3, 6C

17

	

TV TRI G ENABLE

	

4, 9 ’

	

37

	

TNT

	

3, 7C

18

	

Zy-

	

2C

	

38 GND

	

3, 6C

19

	

‘ SLOPE

	

3, 8 •

	

39

	

• §¤ ™• ¡ U¤

	

3, 5C

20

	

‘ TRI GGER LEVEL

	

3, 8 œ

¡ 9700 ( ‘ 4 ¤Ÿ ‘ 1)

	

W9700 ( ‘ 1 ¤Ÿ ‘ 4)

DI AG NO.

	

DI AG NO.
PI N

	

& GRI D

	

WI RE

	

& GRI D
NO.

	

L I NE NAME

	

COORDI NATES

	

NO.

	

L I NE NAME

	

COORDI NATES

1

	

‘ DI SP

	

6, 5E

	

1

	

‘ DI SP

	

6, 5D

2

	

’ DI SP

	

6, 5E

	

2

	

’ DI SP

	

6, 5D

3

	

’ SWP

	

5, 6E

	

3

	

’ SWP

	

5, 6F

4

	

—. Ÿ. 2

	

4, 4D

	

4

	

—. Ÿ. 2

	

4, 4D

5

	

—. Ÿ. 1

	

4, 4D

	

5

	

—. Ÿ. 1

	

4, 4D

6

	

H. O. COM

	

4, 4D

	

6

	

H . O. COM

	

4, 4D

7

	

‘ SWP

	

4, 8 •

	

7

	

‘ SWP

	

4, 8 œ

8

	

GND

	

5, 7E

	

8 GND

	

8, 2 •

9

	

’ RETRACE

	

5, 7E

	

9

	

’ RETRACE

	

5, 6F

10

	

‘ GATE

	

4, 7 •

	

10

	

‘ GATE

	

4, 7 œ

W9400 ( ‘ 1 ¤Ÿ ‘ 5)

DI AG NO.

	

DI AG NO.

™

	

™Ÿ.

	

LI NE NAME

	

™

	

COORDI NATES

	

™

	

••

	

Ÿ.

	

™

	

L I NE NAME

	

™

	

COORDI NATES

1

	

’ SI GNAL

	

5, 9F

	

15

	

GND

	

8, 6 •

2

	

’ SLOPE

	

5, 9F

	

16

	

GND

	

8, 6 •

3

	

GND

	

8, 6 •

	

17

	

’ RETRACE

	

5, 6F

4

	

’ LEVEL

	

5, 9F

	

18

	

GND

	

8, 6 •

5

	

‘ DI SP

	

5, 1S

	

19

	

VALT

	

5, 2F

6

	

’ ONLY

	

5, 2F

	

20

	

‘ SWP

	

5, 5F

7

	

§ • ¡

	

5, 2S

	

21

	

ALT SYNC

	

5, 1F

8

	

’ I NTENSI TY LEVEL

	

7, 3C

	

22

	

’ SWP

	

5, 6F

9

	

– DRI VE

	

7, 3E

	

23

	

GND

	

8, 6 •

10

	

HALT

	

5, 2F

	

24 GND

	

8, 6•

11

	

’ DI SP

	

5, 2S

	

25

	

- 8. 6 VA

	

8, 6•

12

	

CH 1 SELECTED

	

5, 2F

	

26

	

+5. 2 VA

	

8, 5 •

13

	

‘ ONLY

	

5, 1F

	

27

	

+8. 6 VA

	

8, 5 •

14

	

DT WI PER

	

5, 5F



PI N
NO. zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¡ 9705 ( ‘ 4 ¤Ÿ ‘ 1)

L I NE NAME

DI AG NO.
& GRI D

COORDI NATES

1

	

GND

	

6, 9E

2 +SWP

	

6, 5 š

3 - SWP

	

6, 7 š

4 GND

	

6, 9E

5

	

§ AXI S SI G

	

6, 4E

6

	

- 8 . 6 Vc

	

6, 9E

7

	

+8 . 6 VB

	

6, 8E

8

	

+30 VB

	

6, 8E

WI RE
NO.

1

2

3

4

5

6

7

8

W9705 ( ‘ 1 ¤Ÿ ‘ 4)

L I NE NAME

GND

+SWP

- SWP

GND

§ AXI S SI G

- 8 . 6 Vc

+8. 6 VB

+30 VB

DI AG NO.
& GRI D

COORDI NATES

8, 3 •

6, 5L

6, 7 L

8, 3 •

6, 4E

8, 3 •

8, 3 •

8, 2 •

W9000 ( ‘ 3 TOAl )
DI AG NO.

	

DI AG NO.
WI RE

	

& GRI D

	

WI RE

	

™

	

& GRI D
NO.

	

L I NE NAME

	

COORDI NATES

	

NO.

	

L I NE NAME

	

COOR DI NATES

1

	

BEAM F I ND

	

7, 4 F	 21

	

HOR I Z POS

	

6, 38
2

	

CH 1 POS CW	 2, 2D

	

22

	

+AUTOLEVEL CW

	

3, 8 L
3

	

CH 1 POS CCW	 2, 3D

	

23

	

- AUTOLEVEL CCW	 3, 9 L
4

	

‘ / ’ SWP SEP

	

2, 2 L	 24

	

¡ - ¡

	

4, 8C
5

	

+8. 6 VG

	

8, 4 •

	

25

	

SS RESET

	

4, 58
6

	

TRI G VI EW

	

2, 613

	

26

	

’ ONL Y

	

5, 2E
7

	

CH 2 POS CW	 2, 8D

	

27

	

HALT

	

5, 2E
8

	

CH 2 POS CCW	 2, 9D

	

28

	

’ SLOPE

	

5, 9E
9

	

CH 2

	

2, 613

	

29

	

TR I G' D L ED_

	

4, 9 š

10

	

BWL I MI T

	

2, 4 š

	

30

	

SS

	

4, 9’
11

	

CHOP ENABLE

	

3, 4C

	

31

	

GND

	

3, 6C
12

	

- 8 . 6 Vµ¹

	

8, 5 •

	

32

	

CH 1 ¤

	

3, 2C
13

	

VALT

	

5, 2E

	

33

	

CH 2 ¤

	

3, 3C
14

	

CH 1

	

2, 58

	

34

	

V MODE ¤

	

3, 3C
15

	

‘ ONLY

	

5, 1 E

	

35

	

• §¤

	

3, 7C
16

	

’ LEVEL

	

5, 9E

	

36

	

L I NE

	

3, 6C
17

	

TV TRI G ENABLE

	

4, 98

	

37_

	

TNT

	

3, 7C
18

	

§¥

	

3, 2C

	

38

	

G• D

	

3, 6C
19

	

‘ SLOPE

	

3, 8 •

	

39

	

• §¤ I NPUT

	

3, 5C
20

	

‘ TRI GGER LEVEL

	

3, 8 œ

W9401 ( ‘ 5 TO ‘ 1)
DI AG NO.

	

DI AGNO.
WI RE

	

& GRI D

	

WI RE

	

™

	

& GRI D
NO.

	

L I NE NAME

	

COOR DI NATES ] F NO.

	

L I NE NAME

	

COORDI NATES

1

	

’ SI GNAL	 5, 9G

	

15

	

GND

	

5, 4G
2

	

’ SLOPE

	

5, 9G

	

16

	

GND

	

5, 4G
3

	

GND

	

5, 4G

	

17

	

B RETRACE

	

5, 6G
4

	

’ LEVEL

	

5, 9G

	

18

	

GND

	

5, 4G
5

	

‘ DI S P

	

5, 1S

	

19

	

VALT

	

5, 2G
6

	

’ ONL Y

	

5, 2G

	

20

	

‘ SWP_

	

5, 5G
7

	

SEP

	

5, 2S

	

21

	

AL T SYNC

	

5, 1G
8

	

’ I NTENSI TY LEVEL

	

5, 4 ¡

	

22

	

’ SWP

	

5, 6G
9

	

– DRI VE

	

5, 5S

	

23

	

GND

	

5, 4G
10 HAL T

	

5, 2G

	

24 GND

	

5, 4G
11

	

’ DI SP	 5, 2S

	

25

	

- 8 . 6 VA

	

5, 4G
12

	

CH 1 SELECTED

	

5, 2G

	

26

	

+5 . 2 VA

	

5, 3G
13

	

‘ ONL Y

	

5, 1G

	

27

	

+8 . 6 VA

	

5, 3G
14

	

DT WI PER

	

5, 5G
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TABLE
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©St at i c Sensi t i v e Dev i ces
See Mai nt enance Sect i on

‘ ¹ ’ Ä C r ~ ¹ • ¹ F

COMPONENT NUMBER EXAMPL E

Component Number

‘ 23 ‘ 2 R1234

Assembl y j 11

	

™™ - - - - ..
™

	

Sc Í e
µi µ

cumat ¹ c
e

• ÅmÍ e¹ Subassembl y Number
Numb er ( i f used)

Ch assi s mount e d Âpmpeneni s h ave À± Aswmbl y NÅmh e¹
Á¹ e™̄ º - see end of Re pl aceaUl e El eCt FLCal Par t s Li st

F i g u r e 9- 6. A2- At t e nu at or hoa r d .

4246- 36



A2 - ATTENUATOR BOARD

CI RCUI T

NUMBERzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ NUMBR ™

	

NUM
SCHEM

BR ™ NUMBER
SCHEM

™ NUMBER ™

	

SCHEM

UMBR™

	

NUMBER
CI RCUI T

™ UMBER

‘ 71

	

1 C90

	

1 R8

	

1 R60

	

1
‘ 72

	

1 C91

	

1 R9

	

1 R61

	

1
‘ 751

	

1 C93

	

1 R10

	

1 R63

	

1
‘ 752

	

1 C94

	

1 R11

	

1 R64

	

1
C2

	

1 C96

	

1 R13

	

1 R65

	

1
C3

	

1 C97

	

1 R14

	

1 R67

	

1
C4

	

1 CR7

	

1 R15

	

1 R68

	

1
C5

	

1 CR 18

	

1 R17

	

1 R69

	

1
C6

	

1 CR57

	

1 R18

	

1 R71

	

1
C9

	

1 CR68

	

1 R19

	

1 R72

	

1
C10

	

1 E90

	

1 R21

	

1 R73

	

1
C11

	

1 E91

	

1 R22

	

1 R75

	

1
C12

	

1 L93

	

1 R23

	

1 R76

	

1
C13

	

1 L 96

	

1 R25

	

1 R77

	

1
C17

	

1 ¡ 9103- 1 1 R26

	

1 R79

	

1
C21

	

1 ¡ 9103- 2 1 R27

	

1 R80

	

1
C26

	

1 ¡ 9103- 3 1 R29

	

1 R81

	

1
C27

	

1 ¡ 9103- 4 1 R30

	

1 R83

	

1
C30

	

1 ¡ 9108- 1 1 R31

	

1 R84

	

1
C35

	

1 ¡ 9108- 2 1 R33

	

1 R85

	

1
C38

	

1 ¡ 9108- 3 1 R34

	

1 R87

	

1
C52

	

1 ¡ 9108- 4 1 R35

	

1 R88

	

1
C53

	

1 ¡ 9200- 1 1 R37

	

1 R91

	

1
C54

	

1 ¡ 9200- 2 1 R38

	

1 R93

	

1
C55

	

1 ¡ 9991- 1 1 R 39

	

1 R96

	

1
C56

	

1 ¡ 9991- 2 1 R41

	

1 R97

	

1
C59

	

1 ¡ 9991- 3 1 R42

	

1 R98

	

1
C60

	

1 Q13

	

1 R43

	

1 S1

	

1
C61

	

1 Q15

	

1 R46

	

1 S10

	

1
C62

	

1 018

	

1 R47

	

1 S51

	

1
C63

	

1 063

	

1 R48

	

1 S60

	

1
C67

	

1 Q65

	

1 R52

	

1 U10

	

1
C71

	

1 Q68

	

1 R53

	

1 U30

	

1
C76

	

1 R2

	

1 R54

	

1 U60

	

1
C77

	

1 R3

	

1 R55

	

1 U80

	

1
C80

	

1 R4

	

1 R56

	

1 W43

	

1
C85

	

1 R5

	

1 R57

	

1 W93

	

1
C85

	

1 R6

	

1 R58

	

1 W94

	

1
C88

	

1 R7

	

1 R59

	

1 W96

	

1



ASSEMBLYzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 2

ASSEMBLY ‘ 3

Par t i al ‘ 3 al so shown on di agr ams 2, 3, 4, 5, 6, 7 and 8.

CHASSI S MOUNTED PARTS

CH 1 & CH 2 ATTENUATORS

J 9100

	

1 ‘ ~ CHASSI S

	

R9100

	

1 ‘

	

CHASSI S
J 9510

	

6 ‘ CHASSI S ™ R9510 ™ 6 ‘ CHASSI S

CI RCUI T SCHEM
NUMBER ™ L0C‘ 7Ÿ• ™ LOCCA¤Ÿ• ™ NUMBR ™ L OCATI ON ™ LOCATI ON ™ NUMBER ™ L OCATI ON ™ L 000‘ ™Ÿ• ™ NUMBER ™ LOCATI ON ™

BOARD
L OCATI ON

‘ ¤00001 2D 2 ˜ C93 98 2 F 87 2D 1 ’ R63 5G 4D
‘ ¤2 2E 2C C94 3 — 1D R8 2 ’ 2‘ R64 613 4C

‘ ¤51 6D 4 ’ C96 98 4 F R9 2G 1C R65 7G 4D
‘ ¤52 6E 4C C97 7— 3D R10 3G 1D R67 6 — 3C

R11

	

3G

	

1 E

	

R68

	

6 —

	

3D
C2 28 18 CR7 1G 2C R13 1G 3D R69 6J 4D

C3 2 F 2C CR18 2— 2C R14 2 — 2C R71 7 L 3E
C4 2D 2 ’ CR57 6G 4C R15 2G 2D R72 5 L 3E

C5 2D 1 ’ CR68 6— 4C R17 1 — 1C R73 5 L 3E
C6 113 2C R18 2 — 1D R75 5 L 3E

C9 213 2D E90 8’ 3 F R19 1 . 1 2D R76 7 œ 3D
C10 3G 1C E91 8 ’ 3F R21 3 L 1E R77 7 • 4E
C11 2E 2C

	

R22 3 œ 1E R79 7 • 4E
C12 2E 1C L93 9’ 3 F R23 2 œ 1E R80 7 • 4E
C13 1 — 2C L96 98 3 F R25 2 œ 1E R81 8 • 4E
C17 2— 1C

	

R26 3 œ 2D R83 8 œ 4E
C21 2 L 1E ¡ 9103- 1 2S 2 F R27 2 • 2E R84 8 • 4E
C26 3œ 2E ¡ 9103- 2 2S 2F R29 2 • 2E R85 9 • 3E
C27 3• 2E ¡ 9103- 3 3S 2F R30 3 œ 3E R87 8 • 4E
C30 3œ 2E ¡ 9103- 4 3S 2F R31 3 • 3E R88 9 ¡ 3E
C35 5• 1E ¡ 9108- 1 7S 4E R33 3 œ 3E R91 9 œ 3E

C38 4¡ 1E ¡ 9108- 2 6S 4E R34 4 • 3E R93 9 œ 4 F
C52 6 ’ 3 ’ ¡ 9108- 3 SS 4E R35 5 • 1E R96 7 — 3D

C53 6F 3C ¡ 9108- 4 7S 4E R37 4 ¡ 2E R97 8 — 3D
C54 6D 48 ¡ 9200- 1 9 L 3 ‘ R38 4 ¡ 1E R98 8 — 3D

C55 6D 3 ’ ¡ 9200- 2 9 L 3‘ R39 4 ¡ 1 F
C56 6G 4C ¡ 9991- 1 8 ’ 3 F R41 4 ¡ 1E S1 4’ 2 ‘

C59 7G 3D ¡ 9991- 2 9 ’ 3 F R42 5 ¡ 1 F S10 4— 2D
C60 7G 3C ¡ 9991- 3 9 ’ 3 F R43 5 ¡ 2 F S51 5 ’ 4 ‘
C61 6• 4C R46 3 — 1D S60 5— 4D

C62 6E 3C Q13 1 — 2C R47 3 — 1D

C63 6— 4C Q15 2 — 2D R48 3 — 1D U10 2F 1C
C67 6— 3C 018 2 — 1C R52 6 ‘ 4‘ U30 1 • 2E
C71 7L 3E 063 6 — 4C R53 6 F 3C U60 6F 3C

C76 7œ 3E Q65 7G 3D R54 68 4‘ U80 6• 4E
C77 7• 4E Q68 6 — 3C R55 7 F 3C
C80 8œ 4E

	

R56 6G 4C W43 5 ¡ 1 F
C85 9• 3E R2 2‘ 2‘ R57 6D 3 ’ W93 9 œ 3 F

C85 9 • 3E R3 2 F 1C R58 6 ’ 4‘ W94 9C 2 F
C88 9¡ 3E R4 28 2‘ R59 7G 3C W96 9C 4 F

C90 88 2F R5 2 F 1C R60 7G 3D
C91 88 4F R6 2G 2C R61 7G 3E

CI RCUI T

NUMBER]

	

LOCATI ON] LOCATI ON

	

™

	

NUMBER™ LOCATI ON ] LOCATI ON

	

™

	

NUMBER ™ LOCATI ON™ L OCATI ON

	

™ NUMBER ™ LOCATI ON ™

	

BOARD

LOCATI ON

J9200- 1 ~

	

9L

	

3C

	

™

	

R89

	

9š

	

2C

	

™ S90

	

“ . . 9
š

	

t

	

2C
J9200- 2 9 L 3C R92 9š 2C

BOARD
NUMBER ™

	

LOCATI ON ™ L OCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON	 (

	

NUMBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON
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1. 8- 1Ÿ

µ2132
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Cb
¹

CRT
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1 :¥. bš

	

GA3140
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R9
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™ ¹

	

-

	

¹. ™š~™
R5

	

É

	

QI S™™ š

	

s
¹ ¿Ì Ì ¤ ±™

	

±15
™

	

f c ¹ ¿

	

- ±ÉÅº ¹ m

	

c9a™

	

zz¿¿

	

¿~¹, ;

¯

	

™
¹ ™

	

R10
¹ ™

	

1 Áš

	

- 8. ( ±Vš
™ ™

	

¿ R11 - 2. bVK

™
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™™
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*These Component s ar e l ocat ed on t he r ever se si de of t he ci r cui t boar d .
Fi gur e 9- 7. Al - Mai n boar d.
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R266

R26C
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4206- 37

©St at i c Sensi t i ve Devi ces
See Mai nt enance Sect i on

COMPONENT NUMBER EXAMPLE

Component Number zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ 23 ‘ 2 R1234

Asseḿ Æ } J

	

~

	

L 5ci ¹em±1f c

mb e µ sÅbas
+++

Numb e µ sem6l y
LL .. ~~

	

Gi ¹ cui t
Number

MumOer ( i ! ÅÄ ed)

Chaas
™

- mour ned cumpuoeut s h ave no Asaemh̄ y Number
Ár e5µ - see en d of Re p l acea bl e • f eci r i cal Par t s L i st _



Al - MAI N BOARD

CI RCUI T
NUMBERzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ NUMBER

SCHEM
™ NUMBER

CI RCUI T

™ NUMBER

SCHEM

™ NUMBER ™

	

SCHEM
NUMBER

SCHEM

1 NUMBER ¹ UMBR ™

	

NUMBER ¹ NUMBER ™

	

NUMBER ™ NUMBER

C114 2 C561 3 CR414 3 Q203 2 ¡ 131 2 R266 2
C115 2 C565 3 CR415 3 Q206 2 R 132 2 R267 2
C116 2 C590 8 CR503 4 Q207 2 R 133 2 R268 2
C125 2 C603 5 CR508 4 0230 2 R 135 2 R269 2
C126 2 C635 5 CR509 4 0231 2 R 136 2 R270 2
C130 2 C646 5 CR514 4 Q254 2 R 138 2 R271 2
C133 2 C647 5 CR518 4 Q255 2 R 139 2 R279 2
C164 2 C648 5 CR551 7 Q256 2 R 142 2 R281 2
C165 2 C649 5 CR556 3 Q257 2 R 143 2 R282 2
C175 2 C673 5 CR583 7 Q283 2 R144 2 R283 2
C176 2 C762 6 CR712 5 0284 2 R 145 2 R284 2
C180 2 C764 6 CR764 6 Q285 2 R 150 2 R285 2
C198 2 C770 6 CR765 6 Q302 3 R 151 2 R286 2
C200 8 C775 6 CR768 6 Q303 3 R 152 2 R287 2
C201 8 C777 6 CR770 6 Q327 3 R 153 2 R288 2
C210 2 C779 6 CR780 6 Q328 3 ¡ 154 2 R289 2
C215 2 C780 6 CR805 7 Q382 3 R 155 2 R292 2
C220 8 C782 6 CR818 7 Q382 3 R156 2 R293 2
C225 2 C785 6 CR820 7 Q384 3 R 158 2 R301 3
C226 2 C787 6 CR823 7 Q397 3 R 159 2 R302 3
C228 2 C789 6 CR824 7 Q402 3 R164 2 R303 3
C229 2 Â796 8 CR825 7 Q403 3 R 165 2 R304 3
C237 2 Â797 8 CR829 7 Q413 3 R 170 2 R305 3
C239 2 Â799 8 CR840 7 Q419 3 R 171 2 R306 3
C240 2 C824 7 CR845 7 Q420 3 R 172 2 R307 3
C241 2 C825 7 CR851 7 Q421 3 R 175 2 R309 3
C242 2 C828 7 CR853 7 0422 3 R 176 2 R310 3
C250 2 C832 7 CR854 7 Q423 3 R 180 2 R311 3
C251 2 C835 7 CR855 7 Q428 3 R 181 2 R312 3
C255 2 C845 7 CR879 7 Q429 3 R 182 2 R314 3
C262 2 C847 7 CR901 7 Q440 2 R 183 2 R315 3
C274 8 C849 7 CR902 7 Q441 2 R 185 2 R317 3
C281 2 C851 7 CR903 7 Q460 3 R 186 2 R318 3
C292 2 C853 7 CR904 7 Q463 3 R188 2 R319 3
C312 3 C854 7 CR907 7 Q509 4 R189 2 R321 3
C337 3 C855 7 CR908 7 Q511 4 R192 2 R322 3
C363 3 C871 7 CR920 7 Q525 4 R 193 2 R324 3
C369 3 C873 7 CR945 7 Q576 4 R 194 2 R326 3
C381 3 C875 7 CR946 7 Q578 4 R 195 2 R327 3
C389 3 C877 7 CR947 7 Q586 7 R200 2 R328 3
C390 3 C879 7 CR954 7 Q756 6 ¡ 202 2 R329 3
C392 3 C893 7 CR955 7 Q770 6 R203 2 R330 3
C396 7 C904 7 CR956 7 Q775 6 R204 2 R331 3
C397 3 C906 7 CR957 7 Q779 6 R206 2 R332 3
C405 3 C907 7 CR960 7 Q780 6 R207 2 R335 3
C408 3 C908 7 CR961 7 0785 6 R210 2 R336 3
C414 3 C917 7 CR962 7 0789 6 R212 2 R337 3
C415 3 C919 7 CR963 7 Q804 7 R213 2 R339 3
C418 3 C922 7 CR967 7 Q814 7 R215 2 ¡ 340 3
C419 3 C925 7 CR970 7 Q825 7 R216 2 R342 3
C420 3 C940 7 DS856 7 Q829 7 R217 2 R343 3
C421 3 C941 7 DS858 7 Q835 7 R218 2 R344 3
C451 8 C942 7 DS870 7 Q840 7 R219 2 R346 3
C453 3 C943 7 E200 8 Q845 7 R220 8 R347 3
C459 3 C944 7 E201 8 Q885 7 R222 2 R349 3
C473 3 C945 7 E272 8 Q908 7 R223 2 R350 3
C479 3 C954 7 E590 8 Q928 7 R225 2 R351 3
C480 3 C956 7 E907 7 Q930 7 R226 2 R352 3
C494 8 C960 7 L 142 2 Q935 7 R227 2 R353 3
C499 8 C961 7 L 143 2 Q938 7 R230 2 R356 3
C501 4 C962 7 L 192 2 Q939 7 R231 2 R357 3
C502 4 C963 7 L 193 2 0944 7 R233 2 R358 3
C503 4 C968 7 L 960 7 Q946 7 R234 2 R359 3
C504 4 C970 7 L961 7 Q947 7 R235 2 R360 3
C505 4 C975 7 ¡ 9644- 1 5 R 100 2 R236 2 R361 3
C506 4 C976 7 ¡ 9644- 2 5 R 101 2 R239 2 R363 3
C507 8 C979 7 ¡ 9644- 3 5 R102 2 R240 2 R365 3
C517 4 CR 133 2 ¡ 9802- 1 7 R103 2 R241 2 R366 3
C518 4 CR 183 2 ¡ 9802- 2 7 R104 2 R242 2 R367 3
C519 4 CR200 2 ¡ 9802- 3 7 R105 2 R244 2 R369 3
C520 4 CR201 2 ¡ 9802- 4 7 R106 2 R245 2 R372 3
C525 4 CR202 2 ¡ 9802- 5 7 R108 2 R250 2 R374 3
C527 4 CR203 2 0102 2 R109 2 R251 2 R381 3
C531 4 CR226 2 Q103 2 R114 2 R254 2 R382 3
C537 2 CR227 2 Q114 2 R115 2 R255 2 R384 3
C538 2 CR228 2 Q115 2 R120 2 R256 2 R385 3
C539 2 CR229 2 Q152 2 R121 2 R257 2 R386 3
C540 2 CR372 3 Q153 2 R122 2 R258 2 R389 3
C545 2 CR381 3 0164 2 R125 2 R259 2 R390 3
C547 2 CR393 3 0165 2 ¡ 126 2 R261 2 R392 3
C553 3 CR399 3 0202 2 R130 2 R262 2 R393 3

TABLE ( µŸ  t ) ™



Al - MAI N BOARD ( co nt )

CI RCUI T
NUMBERzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™ NUMBER

SCHEM

™

	

NUMBER ™ NUMBER ™ NUMBER
CI RCUI T

	

™ NUMBER
SCHEM

	

™ NUMBER

	

™

SCHEM
UMBER ™ NUMBER

	

™ • Uœ’ R ™ NUMBR

	

™ NUMBER
SCHEM

R395 3 R527 4 R832 7 ¤¡ 537 2 W570 6 W9070- 2 7
R397 7 R528 4 R834 7 ¤¡ 842 7 W582 4 W9070- 3 7
R398 7 R538 2 R835 7 ¤¡ 900 7 W590 8 W9103- 1 2
R399 3 R539 2 R836 7 ¤¡ 940 7 W591 8 W9103- 2 2
R402 3 R540 2 R840 7 ¤¡ 950 7 W592 8 W9103- 3 2
R405 3 R541 2 R841 7 ¤¡ 961 8 W602 5 W9103- 4 2
R407 3 R544 2 R842 7 U130 2 W603 5 W9108- 1 2
R408 3 R545 2 R844 7 U180 2 W635 5 W9108- 2 2
R411 3 R547 2 R845 7 U225 2 W649 5 W9108- 3 2
R412 3 R548 2 R849 7 U310 3 W732 6 W9108- 4 2
R413 3 R549 2 R851 7 U335 3 W770 6 W9150- 1 7
R414 3 R555 3 R852 7 U350 3 W780 6 W9150- 2 7
R415 3 R556 3 R853 7 U350 3 W885 8 W9400- 10 5
R416 3 R558 3 R854 7 U350 3 W954 8 W9400- 11 5
R417 3 R560 3 R858 7 U350 3 W955 8 W9400- 12 5
R419 3 R561 3 R860 7 U350 3 W956 8 W9400- 13 5
R420 3 R562 3 R870 7 U426 3 W959 8 W9400- 14 5
R421 3 R564 3 R871 7 U426 3 W960 8 W9400- 15 8
R422 3 R565 3 R872 7 U460 3 W961 8 W9400- 16 8
R423 3 R566 6 R873 7 U460 3 W964 8 W9400- 17 5
R424 3 R568 4 R874 7 U460 3 W965 8 W9400- 18 8
R426 3 R569 4 R875 7 U460 3 W968 8 W9400- 19 5
R427 3 R571 4 R877 7 U460 3 W971 8 W9400- 1 5
R428 3 R572 4 R879 7 U460 3 W972 8 W9400- 20 5
R429 3 R573 4 R885 7 U480 3 W974 8 W9400- 21 5
R432 3 R574 4 R886 7 U480 3 W975 8 W9400- 22 5
R433 3 R576 4 R888 7 U480 3 W976 8 W9400- 23 8
R434 3 R577 4 R889 7 U480 3 W977 8 W9400- 24 8
R435 3 R578 4 R890 7 U502 4 W979 8 W9400- 25 8
R440 2 R580 4 R891 7 U504 4 W991 8 W9400- 26 8
R441 2 R586 7 R892 7 U504 4 W992 8 W9400- 27 8
R442 2 R645 5 R893 7 U506 4 W993 8 W9400- 2 5
R443 2 R646 5 R894 7 U506 4 W995 8 W9400- 3 8
R444 2 R647 5 R905 7 U532 4 W997 8 W9400- 4 5
R446 3 R648 5 R906 7 U532 4 W998 8 W9400- 5 5
R448 2 R649 5 R907 7 U532 4 W999 8 W9400- 6 5
R449 2 R673 5 R908 7 U532 4 W9040 7 W9400- 7 5
R451 8 R676 6 R910 7 U537 2 W9190 7 W9400- 8 7
R452 3 R756 6 R912 7 U537 2 W9778 6 W9400- 9 7
R453 3 R757 6 R913 7 U537 2 W9788 6 W9440- 1 2
R455 3 R758 6 R914 7 U537 2 W9800 7 W9440- 2 2
R457 3 R759 6 R915 7 U540 2 W9001- 10 2 W9440- 3 2
R458 3 R760 6 R916 7 U540 2 W9001- 11 3 W9440- 4 2
R459 3 R761 6 R917 7 U555 3 W9001- 12 8 W9700- 10 4
R460 3 R762 6 R919 7 U555 3 W9001- 13 5 W9700- 1 6
R461 3 R764 6 R921 7 U555 3 W9001- 14 2 W9700- 2 6
R462 3 R766 6 R922 7 U555 3 W9001- 15 5 W9700- 3 5
R463 3 R768 6 R925 7 U565 3 W9001- 16 5 W9700- 4 4
R464 3 R770 6 R926 7 U565 3 W9001- 17 4 W9700- 5 4
R465 3 R773 6 R927 7 U565 3 W9001- 18 3 W9700- 6 4
R469 3 R775 6 R928 7 U758 6 W9001- 19 3 W9700- 7 4
R470 3 R776 6 R929 7 U930 7 W9001- 1 7 W9700- 8 8
R471 3 R777 6 R930 7 U975 7 W9001- 20 3 W9700- 9 5
R473 3 R778 6 R934 7 VR200 2 W9001- 21 6 W9705- 1 8
R474 3 R779 6 R935 7 VR645 5 W9001- 22 3 W9705- 2 6
R478 3 R780 6 R937 7 VR712 5 W9001- 23 3 W9705- 3 6
R479 3 R782 6 R938 7 VR764 6 W9001- 24 4 W9705- 4 8
R483 3 R783 6 R939 7 VR782 6 W9001- 25 4 W9705- 5 6
R486 3 R785 6 R940 7 VR828 7 W9001- 26 5 W9705- 6 8
R487 3 R786 6 R941 7 VR925 7 W9001- 27 5 W9705- 7 8
R494 8 R787 6 R942 7 VR935 7 W9001- 28 5 W9705- 8 8
R499 8 ² 788 6 R943 7 VR943 7 W9001- 29 4 W9870- 10 7
R501 4 R789 6 R944 7 W282 2 W9001- 2 2 W9870- 12 7
R502 4 R792 6 R945 7 W283 2 W9001- 30 4 W9870- 14 7
R503 4 R793 6 R946 7 W310 3 W9001- 31 3 W9870- 1 7
R504 4 R796 8 R947 7 W335 3 W9001- 32 3 W9870- 2 7
R505 4 R797 8 R949 7 W350 3 W9001- 33 3 W9870- 3 7
R507 4 R799 8 R964 8 W351 3 W9001- 34 3 W9870- 4 7
R509 4 R800 7 R966 8 W408 8 W9001- 35 3 W9870- 5 7
R510 4 R804 7 R971 7 W410 3 W9001- 36 3 W9870- 7 7
R511 4 R805 7 R976 7 W419 3 W9001- 37 3 W9870- 8 7
R512 4 R810 7 R978 7 W428 3 W9001- 38 3 W9991- 1 8
R513 4 R814 7 R¤236 2 W429 3 W9001- 39 3 W9991- 2 8
R514 4 R818 7 S901 7 W494 8 W9001- 3 2 W9991- 3 8
R516 4 R820 7 ¤390 7 W535 2 W9001- 4 2
R517 4 R822 7 ¤906 7 W537 2 W9001- 5 8
R518 4 R823 7 ¤944 7 W538 2 W9001- 6 2
R523 4 R825 7 ¤948 7 W555 3 W9001- 7 2
R524 4 R826 7 ¤¡ 397 3 W556 8 W9001- 8 2
R525 4 R828 7 ¤¡ 460 3 W558 3 W9001- 9 2
R526 4 R830 7 ¤¡ 504 4 W560 3 W9070- 1 7
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ASSEMBLYzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 1

VERTI CAL PREAMP & OUTPUT AMPL I F I ER

CI RCUI T SCHEM BOARD CI RCUI T SCHEM BOARD CI RCUI T SCHEM BOARD CI R CUI T SCHEM BOARD
NUMBER

	

LOCATI ON LOCATI ON

	

™

	

NUMBER ™ LOCATI ON 11 LOCATI ON ¹

	

NUMBER

	

L OCATI ON LOCATI ON ™

	

NUMBER

	

LOCATI ON L OCATI ON

C114 2D 3C 0206 4 J 1C R186 7 F 2D R289 2 • 2E
C115 3D 3C Q207 6 J 1D R188 5 F 2D R292 1 • 2E
C116 2E 3C 0230 7 • 2E R189 6 F 2E R293 1 • 2E
C125 3E 3C Q231 3 • 1 E R192 8— 2D R440 7 — 6C
C126 3 F 3C Q254 7 ¡ 1 F R193 9— 2D R441 7G 6C
C130 3 F 2C Q255 3 ¡ 1 F R194 8— 2D R442 6G 6D
C133 5 F 2G Q256 8 ¡ 2 F R195 9— 2D R443 6G 6D
C164 8D 3D 0257 2 ¡ 1 F R200 5G 2D R444 6G 6D
C165 9D 3D 0283 3 œ 2E R202 5 — 2C R448 5 — 2D
C175 9E 3D Q284 2 • 2E R203 5 — 2C R449 5 — 2C
C176 9 F 3D Q285 2 ¡ 2E R204 5 — 2D R538 5E 5‘
C180 9 F 2D Q440 6G 6D R206 4 — 2C R539 6C 5‘
C198 5 F 3C Q441 6G 6D R207 6- 1 2D R540 5E 2 —
C210 5J 1D

	

R210 5 J 1C R541 5E 2 —
C215 5J 1C R100 2‘ 3C R212 5J 1C R544 5C 1 J
C225 8J 2C R101 3‘ 3C R213 5J 1D R545 5C 1 J
C226 4š 1C R102 28 2D R215 5J 1C R547 4D 2 J
C228 4L 1D R103 38 2C R216 4J 1C R548 4D 2 J
C229 3 L 1D R104 2 ’ 2C R217 6J 1D R549 4E 2 J
C237 4• 1E R105 3 ’ 2C R218 4J 1C
C239 5 œ 2D R106 2 ˜ 2C R219 6J 1D RT236 5 • 2E
C240 5 œ 1E R108 2 ’ 2C R222 5 š 1C
C241 6 œ 1D R109 3 ’ 3C R223 5š 1D ¤¡ 537 4D 1 J
C242 5 œ 2D R114 2D 3C R225 7J 1C
C250 7 • 2E R115 3D 3C R226 4L 1C U130 1 F 2C
C251 3 • 1E R120 2E 3C R227 4œ 1D U180 9 F 20
C255 3 • 1E R121 3E 3C R230 7 œ 2E U225 7J 1C
C262 5 ¡ 2G R122 3E 3C R231 3 œ 1E U537A 5D 1 J
C281 2 œ 1 F R125 2E 3C R233 5 • 1E U537B 4E 1J
C292 1 • 2E R126 2E 3C R234 6 œ 2E U537C 5D 1 J
C537 9 œ 1 J R130 2 F 3C R235 4 œ 1E U537D 5C 1 J
C538 50 3G R131 3 F 3C R236 5 • 1E U540A 5E 2—
C539 6D 3G R132 5 F 1G R239 5 œ 2E U540B 5C 2—
C540 9 œ 2— R133 5 F 2C R240 5 œ 1E
C545 5C 1 J R135 4 F 2C R241 5 œ 1D VR200 5G 2D
C547 4D 2J R136 4 F 2C R242 5 œ 2D

R138 5 F 2C R244 5 L 2D W282 3 L 4E
CR 133 5F 2C R139 5G 2C R245 6 L 2D W283 3 œ 3E
CR 183 5F 2E R142 2 — 2C R250 7 • 2E W535 5D 7 F
CR200 5G 2C R143 4 — 2C R251 3 • 1E W537 5D 3 —
CR201 6— 2D R144 2 — 2C R254 7 • 1E W538 5E 2 J
CR202 5— 2C R145 3— 2C R255 3 • 1E W9001- 10 4š 5 ‘
CR203 6— 2D R150 88 3E R256 8 ¡ 2F W9001- 14 58 5 ‘
CR226 4L 1D R151 98 3D R257 2 ¡ 1 F W9001- 2 2D 4‘
CR227 4L 7D R152 88 2E R258 7¡ 2 F W9001- 3 3D 4‘
CR228 4L 1D R153 9’ 2D R259 3 ¡ 1 F W9001- 4 2 L 4‘
CR229 4L 1D R154 8’ 2D R261 5¡ 1 F W9001- 6 7 ’ 5‘

R155 9¸ 2D R262 5¡ 1G W9001- 7 8D 5‘
L142 1G 2C R156 9¸ 2D R266 7¡ 1 F W9001- 8 9D 5‘
L143 3G 2C R158 98 2D R267 3 ¡ 1 F W9001- 9 6 ’ 5‘
L192 8G 2D R159 98 3D R268 6 ¡ 2 F W9103- 1 2 ‘ 3C
L193 9G 2D R164 8D 3D R269 4¡ 1 F W9103- 2 3‘ 3C

R165 9D 3D R270 6 ¡ 2 F W9103- 3 2‘ 3C
Q102 2 ˜ 2C R170 9E 3D R271 5 ¡ 1 F W9103- 4 3‘ 3C
Q103 3 ’ 3C R171 9D 3D R279 3 œ 2E W9108- 1 8‘ 3D
0114

	

2 E

	

3C

	

R172

	

9 E

	

3D

	

R281

	

2 L	 1E

	

W9108- 2

	

9‘

	

3D
0115

	

3 E

	

3C

	

R175

	

9E

	

3D

	

R282

	

2 œ

	

1E

	

W9108- 3

	

8‘

	

3D
Q152

	

8 ˜

	

2D

	

R176

	

8 F	 3D

	

R283

	

3 œ

	

2 E

	

W9108- 4

	

9‘

	

3D
Q153

	

9 ¸

	

3D

	

R180

	

8 F	 3D

	

R284

	

2 •

	

2 E

	

W9440- 1

	

5G

	

6D
Q164 8 • 3D R181 9 F 3D R285 2 ¡ 2E W9440- 2 5G 6D
Q165 9E 3D R182 6 1F 2G R286 2 • 2E W9440- 3 5G 6D
Q202 5 — 2C R183 6 F 2E R287 2 ¡ 2E W9440- 4 5G 6D
Q203 6J 2D R185 7 F 2D R288 2 • 1E

Par t i al ‘ 1 al so shown on di agr ams 3, 4, 5, 6, 7 and 8.

TABLE ( CO  t ) ™

	

Â
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Par t i al ‘ 3 al so s hown on di agr ams 1, 3, 4, 5, 6, 7 and 8.

CHASSI S MOUNTED PARTS

VERTI CAL PREAMP & OUTPUT AMPL I FI ER ( cont )

CI RCUI T SCHEM
NUMBER ™ LOCATI ON ™ L OCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER

	

I LOCATON ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

CR534 4‘ 2 ’ R162 9D 1C W534 58 3 ’ W9000- 7 SD 48
CR537 48 2 ’ R280 2 L 1C W9000- 10 4š 4 ’ W9000- 8 9D 48
CR538 68 2 ¸

	

W9000- 14 58 48 W9000- 9 68 4’
S200 6‘ 2 ’ W9000- 2 2D 4 ‘

R111 2D 1 ’ S226 3 š 2C W9000- 3 3D 4‘
R112 3D 1 ’ S545 4‘ 2C W9000- 4 2L 4 ‘
R161 9D 1C S550 5‘ 2 ’ W9000- 6 78 4 ¸

NU

CI RCUI T

	

SCHEM
MBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER

	

( LOCATI ON ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

C9272

	

SS

	

~ CHASSI S

	

DL9210 ~

	

5 š

	

~ CHASSI S

	

R9273

	

2S

	

CHASSI S

	

W9273

	

2S

	

CHASSI S
C9273

	

2S

	

CHASSI S ™
R9272

	

SS

	

CHASSI S ™ W9272 1 8S

	

CHASSI S
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A3- FRONT PANEL BOARD

NUMBER

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

• Uœ̃ • ™

	

• UMBE: R -

	

NUMBR'

	

NUMBER

	

NUMBER

C376 3 R726 6 W9000- 13 5
C377 3 R982 7 W̧000- 14 2
C379 3 R983 7 W9000- 15 5
C380 3 R985 6 W9000- 16 5

C987 6 R986 6 W̧000- 17 4
CR534 2 R987 6 W9000- 18 3
CR537 2 R988 6 W9000- 19 3
CR538 2 R98¸ 6 W9000- 1 7
CR539 3 R990 6 W9000- 20 3
CR646 3 ´ 90 1 W̧000- 21 6
CR988 6 S200 2 W9000- 22 3
CR989 6 5226 2 W9000- 23 3
05518 4 S380 3 W9000- 74 4
J 9200- 1 1 S390 7 W9000- 25 4
J9200- 2 1 5392 3 W9000- 26 5

J ¸ 250- 1 6 S401 4 W9000- 27 5
J 9250- 2 3 S401 4 W9000- 28 5
J 9250- 3 3 5401 4 W9000- 29 4
J 9250- 4 4 S460 3 W9000- 2 2

¡ ¸ 006- 1 7 S545 2 W9000- 30 4
¡ 9006- 2 7 5550 2 W9000- 31 3
R89 1 5555 3 W9000- 32 3
R92 1 S602 5 É9000- 33 3
R111 2 S648 5 W9000- 34 3
R112 2 U985 6 W9000- 35 3
R161 2 W89 8 É9000- 36 3
R162 7 W515 4 W9000- 37 3
R280 2 W534 2 W9000- 38 3
R377 3 W539 3 W9000- 39 3
R378 3 W630 3 W9000- 3 2
R379 3 W9520 4 W9000- 4 2
R380 3 W9521 4 W9000- 5 8
R438 3 W9900 6 W9000- 6 2
R519 4 W9000- 10 2 W9000- 7 2
R520 4 W9000- 11 3 W9000- 8 2
R602 5 W9000- 12 8 W9000- 9 2

‘

5550

14 »_ - { - ¯
-

CR537 Ä , - CR538

C11534 , CR539

Fi gur e 9- 10. Ci r cui t vi ew ¿1 A3- Fr ont Panel boar d .



ASSEMBLYzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 1

TRI GGER I NG

CI RCUI T SCHEM
NUMBER ™ LŸC‘ ¤Ÿ• ™ LOCATI ON ™ NUMBER ™ LOCATI ON ™ LOCATI ON ™

	

NUMBER ™ LOCATI ON ™ LOCATI ON ™ NUMBER ™LŸC‘ ¤ ON ™
LOCATI ON

C312 2 — 4C R305 3G 3C R395 6F 5D ¤¡ 397 6E 5D

C337 5 — 4D R306 1G 3C R399 6E 5C ¤¡ 460 7- 1 6C
C363 1 œ 4C R307 3G 3C R402 5• 7C

C369 7 F 5C R309 2G 4C R405 5¡ 7C U310 1G 4C

C381 5C 8‘ R310 2G 4C R407 5¡ 7C U335 4 — 4D

C389 5D 8 ‘ R311 2G 4C R408 5• 7’ U350A 1 L 5C
C390 4E 8‘ R312 2 — 4C R411 8— 7‘ U350B 3œ 5C
C392 7D 7 ‘ R314 3J 4C R412 9— 6’ U350C 3L 5C

C397 6 F 4D R315 11 3D R413 9— 7’ U350D 3š 5C
C405 5 ¡ 7C R317 1F 3C R414 8— 7‘ U350 E 1 š 5C

C408 5 ¡ 7C R318 1G 3C R415 9- 1 78 U426A 8š 68
C414 81 68 R319 2• 4C R416 8 — 6’ U426 B 9š 68

C415 9- 1 68 R321 3- 1 4C R417 9. 1 6’ U460A 7L 6C
C418 8• 5C R322 3- 1 4C R419 8 F 5C U460 B 7L 6C

C419 7F 5C R324 3 — 4C R420 7G 6C U460C 7L 6C
C420 7- 1 6’ R326 5G 30 R421 9. 1 68 U460D 7š 6C

C421 9š 6’ R327 4G 3D R422 SJ 6’ U460E 7š 6C
C453 7 œ 6C R328 5G 3D R423 9- 1 68 U460F 7š 6C

C459 7 • 6C R329 4G 3D R424 7J 68 U480A 6¡ 7C
C473 4 ¡ 78 R330 5G 3D R426 81 68 U480B 5S 7C

C479 6 œ 6C R331 4G 3D R427 91 68 U480C 5L 7C
C480 1 ¡ 7C R332 5G 3D R428 8 š 68 U480D 5œ 7C

C553 3 ¡ 3E R335 5 — 4D R429 9 š 7’ U555A 2D 4E
C561 40 3G R336 5 — 4D R432 9 š 68 U555B 1E 4E

C565 4 F 6E R337 5 — 4D R433 9 š 78 U555C 3E 4E
R339 5- 1 4D R434 9 š 7’ U555D 3E 4E

CR372 7G 5C R340 4- 1 3D R435 9 š 7’ U565B 3F 2—

CR381 5C 8‘ R342 3 F 3D R446 7 œ 6C U565C 2F 2—
CR393 7F 6C R343 3G 4D R452 8 š 6C U565D 4F 2—

CR399 7F 5C R344 5 J 4D R453 7 L 6C

CR414 8J 68 R346 6 J 4D R455 8 L 6C W310 1 J 4D

CR415 91 68 R347 6- 1 4D R457 6 š 6C W335 4- 1 3D
CR556 2D 4E R349 6 — 4D R458 7 L 6C W350 1 š 4D

R350 1 š 5C R459 7 • 6C W351 3 š 4D
0302 2G 3C R351 3 š 5C R460 4š 7C W410 7G 6C

0303 3G 3C R352 2 š 5C R461 7 ¡ 6C W419 8 • 5‘

Q327 4G 3D R353 2 š 5C R462 7¡ 6C W428 8 š 6‘

Q328 5G 3D R356 1 L 5C R463 4L 6C W429 9 š 6‘

Q382A 5D 8‘ R357 31- 5C R464 5L 7C W555 2D 4E

Q382B 5D 8‘ R358 2 š 5C R465 5 œ 7C W558 2D 4E
Q384 5E 8‘ R359 2 L 5C R469 5 œ 7C W560 3D 4E

Q397 6 F 5D R360 3 L 5D R470 5 L 6C W9001- 11 4C 5‘

Q402 5 • 7C R361 3 š 5C R471 5L 7 ’ W9001- 18 2C 6‘
0403 5 • 7C R363 1 L 5C R473 6¡ 7 ’ W9001- 19 8 • 6‘

0413 9- 1 78 R365 2 œ 5C R474 6• 7C W9001- 20 8 œ 6‘
Q419 8 F 5C R366 3L 5C R478 5• 7C W9001- 22 8L 6‘

Q420 7- 1 6C R367 4œ 5C R479 6 œ 7C W9001- 23 9L 6‘
Q421 9- 1 6C R369 7 F 5C R483 6œ 7C W9001- 31 6C 8 ‘

0422 7 J 6 ’ R372 7G 5C R486 5S 7C W9001- 32 2C 8‘
0423 9 š 68 R374 7G 5C R487 6¡ 7C W9001- 33 2C 8‘

Q428 8 š 6’ R381 5C 8‘ R555 1C 58 W9001- 34 3C 8‘
0429 9 š 68 R382 5D 8 ‘ R556 1D 3E W9001- 35 7C ’ ‘

0460 4š 6C R384 5D ’ ‘ R558 2C 6 ‘ W9001- 36 6C 8‘

Q463 4L 6C R385 5E 7 ‘ R560 3C 6 ’ W9001- 37 7C 8‘

R386 6D 7‘ R561 4D 5‘ W9001- 38 6C 8‘
R301 2G 3C R389 6D 8 ’ R562 2E 2— W9001- 39 4C 8‘

R302 2G 3C R390 4D 88 R564 4 F 2 —
R303 3G 3C R392 7D 7 ‘ R565 4 F 3—

R304 2G 3C R393 7E 7 ¸

Pa r t i al ‘ 1 al so shown on di ag r ams 2, 4, 5, 6, 7 and 8.

TABL E ( • Ÿ  t ) ™



ASSEMBL YzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 3

Par t i al ‘ 3 al so shown on di agr ams 1, 2 4, 5, 6, 7 and 8.

ASSEMBL Y ‘ 4

CHASSI S MOUNTED PARTS

TRI GGERI NG

¡ 9250- 2 2‘ 2E ¡ 9250- 3 3‘ 2E

Par t i al ‘ 4 al so shown on di agr ams 4, 5 and 6.

J 9376 ™

	

5 ‘

	

™ CHASSI S ™ R9376 ™

	

5‘

	

™ CHASSI S

( µ¿· Ä )

CI RCUI T SCHEM
NUMBER ™ L0C‘ 7 Ÿ• ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER ™ LŸC‘ ¤ ON ™ LOCATI ON

	

™ NUMBER ™ L0C‘ 7 ON ™

	

BOARD
LOCATI ON

C376 5’ 3F R377 5’ 3F W539 1 ’ 3’ W9000- 33 2C 4E
C377 58 3F R378 6’ 2E W630 2 ’ 3’ W9000- 34 3C 4E
C379 6’ 2 F R379 68 2E W9000- 11 4C 4’ W9000- 35 7C 4E
C380 5’ 3F R380 58 4F W9000- 18 2C 4C W9000- 36 6C 4E

R438 8œ 2F W9000- 19 8 • 4C W9000- 37 7C 4E
CR539 1 ¸ 2 ’

	

W9000- 20 8 œ 4C W9000- 38 6C 4E
CR648 18 3D S380 48 3F W9000- 22 8 œ 4C W9000- 39 4C 4F

S392 6’ 3E W9000- 23 9 œ 4C
J9250- 2 28 3D S460 8• 2E W9000- 31 6C 4E
J9250- 3 3’ 3E S555 2’ 3E W9000- 32 2C 4E

CI RCUI T SCHEM

NUMBER ™ L ŸC‘ ¤Ÿ• ™ LOCATI ON ™ NUMBER ™ LOCATI ON ™ L OCATI ON

	

™ NUMBER ™ LOCATI ON ™ LOCATI ON

	

™ NUMBE R ™ LOCATI ON ™

BOARD

LOCATI ON

CI RCUI T SCHEM

NUMBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

	

™ NUMBER ™ LŸC‘ ¤ ON ™ LOCATI ON
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COMPONENT NUMBER EXAMPLE

Co mponent Number

‘ 23 2 R1234

AsÄ embi y 5~ c hem±´ c

Number subasÄembl y
CÃ¢ Å"

NÅmber
Number ( ! used]

Ch±sss mÃÅÀ[ ed component s have ÀÃ Assembl y Number
0 p r e f i x- see en d Ã£ Repl acea bl e El ect r i cal P ar t s Li st ,

±
²
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—¹ ¿¹

	

e~7 À0
R741 '

F i gur e 9- 11 . A41- Ti mi ng boar d.

4206- 41



A4- TI MI NG BOARD

CI RCUI T SCHEM CI RCUI T SCHEM CI R CUI T SCHEM

NUMBER NUMBER NUMBER NUMBER NUMBER NUMBER

C701 4zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ 9700- 7 4 R721 4

C701 4 ¡ 9700- 8 5 R722 4
C701 5 ¡ 9700- 9 5 R724 6

C701 5 ¡ 9705- 1 6 R727 6
C702 4 ¡ 9705- 2 6 R728 6

C703 4 ¡ 9705- 3 6 R730 6
C705 4 ¡ 9705- 4 6 R731 6

C706 4 ¡ 9705- 5 6 R732 6
C707 6 ¡ 9705- 6 6 R733 6

C708 4 ¡ 9705- 7 6 R737 6
C710 5 ¡ 9705- 8 6 R738 6

C712 5 0701 4 R740 6
C713 5 Q704 4 R741 6

C714 5 Q704 4 R742 6
C715 4 Q706 4 R743 6

C720 4 0709 5 R745 6
C724 6 0710 5 R746 6

C728 6 0710 5 R748 6

C749 6 Q712 5 R749 6

C750 6 0732 6 R750 6

C751 6 0737 6 R751 6
C752 6 Q742 6 R752 6

C755 6 R701 4 R753 6

CR732 6 R702 4 R754 6

CR742 6 R703 4 R755 6
¡ 9250- 1 6 R705 4 S701 4

¡ 9250- 2 3 R707 4 S701 4
¡ 9250- 3 3 R709 5 S701 5

¡ 9250- 4 4 R710 5 S721 6
¡ 9700- 10 4 R711 5 U715 4

¡ 9700- 1 6 R713 5 U750 6
¡ 9700- 2 6 R715 4 U760 6

¡ 9700- 3 5 R716 4 VR720 4

¡ 9700- 4 4 R717 4 VR749 6

¡ 9700- 5 4 R718 4 W709 5

¡ 9700- 6 4 R719 4
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› GATE

¦ ¦
f

SET CH 1 AC- G• 0- DC ¤Ÿ G• D

END OF AUTO TI ME- OUT

2235 CONT ROL SETT I NGS

DC Vo l t ages
‘ I NTENSI TY

	

Mi d r ange
HORI ZONTAL MODE

	

»
‘ SE C/ OI V

	

0 . 1 ms
‘ T R I GGER Mode

	

¡ - ¡ AUTO

AC Wave f o r Às

VERT I CAL MODE

	

CH I
CH ™ VOL TS/ OI V

	

1 V
CH ™ AC- CND- OC

	

DC
HORI ZONTAL MODE

	

‘
‘ TRI GGER LEVEL

	

Mi dr a nge
‘ T R I GGER Mo d e

	

¡ - ¡ A U TO
‘ SOURCE

	

™• ¤
‘ ´ ’ ™• ¤

	

CH 1

CH 1 I NPUT SI GNAL

	

1- k Hz si ne wave, 4V ¡ - ¡

+4 . 4 V

+3 . 4 V

—

L

H +3 . 5V HI ™• ¤• •
+2 . 6V L O ™• ¤• •

L

3 . 5 V

	

HOL OOFF TI MI NG

	

+I . 9V

+ ˜ . 9 ¥

—

L

—

L

42 ¸ 6- 97



ASSEMBLYzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 1

BOARD
NUMBER

CI RCUI T

	

SCHEM

	

BOARD

	

CI RCUI T

	

SCHEM
™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON
BOARD

	

CI RCUI T

	

SCHEM

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER

	

LOCATI ON LOCATI ON

C501 9 • 8C Q511 7š 7D ¡ 524 8D 6E U506A 6— 7D
C502 9 ¡ 7C Q525 7E 6D " 525 8 š 6E U506B 7— 70
C503 9 ¡ 6D 0576 6 š 7D R526 7 F 7E U532A 8— 7D
C504 5 F 6D 0578 7 L 7D R527 7 œ 7E U532 B 7F 7D
C505 6E 6D R528 7 F

BI D
U532C 7G 7D

C506 9 œ 7D R501 9E 7C 8568
BI D

7D U532D 8F 7D
C517 7D 6D R502 8• 7C R569 8D 7C
C518 6D 6D R503 9E 8C R571 8G 7D W582 7 L 7D
C519 6E 6E R504 5 F 6D R572 7G 7D W9001- 17 9’ 6‘
C520 6D 6E R505 5E 6D R573 8 —

BI D
W9001- 24 8’ 6‘

C525 8 š 6E R507 9F 8 ’ R574 7G 7D W9001- 25 5’ 7 ‘
C527 8 œ 7E R509 9 F 8C R576 7 š 7D W9001- 29 9š 7‘
C531 9 •

BI D
R510 91 8 ’ R577 7 L 7D W9001- 30 98 7‘
R511 8J 7D R578 7 L 7D W9700- 10 7œ 7E

CR503 7E 6D R512 7- 1 7D R580 7 L 6D W9700- 4 5Ÿ 7E
CR508

BI D
7 ’ R513 7- 1 7D

	

W9700- 5 5D 7E
CR509 9F BB R514 7š 7D ¤¡ 504 7E 7E W9700- 6 5D 7E
CR514 7J 7D R516 8J

BI D
W9700- 7 8œ 7E

CR518 7E 6D R517 8—
BI D

U502 BE 8C
R518 6G 7D U504A 6 F 6D

0509 9 F 8 ’ R523 7D 6E U504B 7D 6D

Par t i al ‘ 1 al so shown on di agr ams 2, 3, 5, 6, 7 and 8.

ASSEMBLY ‘ 3

CI RCUI T
NUMBER ™ L

OSCHEM
CATI ON ™

	

BOARD
LOCATI ON ™

	

NUMBER ™

	

SCHEM

LOCATI ON I LOCOATI ON

ARD

	

™

	

CI RCUI T
NUMBER ™

	

SCHEM
LOCATI ON ™ LOCATI ON ™

	

NUMBER ( LOCATI ON LOCATI ON

DS518 9L 2E R520 3’ 2E W515 9‘ 1 F W9000- 25 5’ 4D
W9520 4 ’ 3E W9000- 29 9š 4D

J9250- 4 4 ’ 3E S401A 5‘ 2E W9521 38 3E W9000- 30 9’ 4D
S4018 8‘ 2E W9000- 17 9 ’ 4C

R519

	

3 ’

	

3E

	

S401 C

	

9‘

	

2E

	

W9000- 24

	

8 ’

	

4C

Par t i al ‘ 3 al so shown on di agr ams 1, ¶ 3 5 6, 7 and 8.
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Ÿ

CI RCUI T

NUMBER ™ L
OSCHEM

CATI ON ™ LOCATI ON ™

	

NUMBER ™ L
OSCHEM

CATI ON ™ LOCATI ON

	

™

	

CI RCUI T
NUMBER ™

SCHEM
LOCATI ON ™ LOCATI ON ™

	

NUMBŸ LOCATI ON ™ LOCATI ON

C701A 1 œ 2C ¡ 9700- 10 7• 1D R701 1 F 2D R722 2 F 4‘
C701 ’

	

1 œ

	

2C

	

¡ 9700- 4

	

4D

	

1D

	

R702

	

1G

	

2E
C702 2 • 2E ¡ 9700- 5 4D 1D R703 1 œ 2E S701A 11 3D
C703 2 • 2E ¡ 9700- 6 4D 1D R705 2 ¡ 1 E S701 B 1D 3D
C705 2 ¡ 2E ¡ 9700- 7 8• 1D R707 1 ¡ 1C
C706

	

3 ¡

	

1D

	

R715

	

3 E

	

4 ’

	

U715

	

2E

	

3 ’
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2 ¡

	

1 E

	

0701

	

2•

	

1 E

	

R716
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4C
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3D

	

3 ¸

	

Q704A

	

2 ¡

	

2 E

	

R717

	

2 E

	

4 ’

	

VR720

	

2F

	

4‘
C720 3 F 4‘ Q704B 3 ¡ 2E R718 2E 48

0706 2 ¡ 1D R719 3 F 4‘
¡ 9250- 4 48 2E

	

R721 2 F 3‘

Par t i al ‘ 4 al so shown on di agr ams 3, 5 and 8.

CHASSI S MOUNTED PARTS

CI RCUI T
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OSCHEM

CATI ON ™ LOCATI ON ™

	

NUMBER ™ L OCATI ON ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON ™

	

NUMBER

	

LOCATI ON ™ LOCATI ON

R9521

	

™

	

3 ‘
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16 ~
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C- ponent Number
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R1234
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‘ Ä- em6Æ

	

GÀÅ¹ ¹œÅ mher SÅ• ±s7emOf y
' - b'Number ( , F - d)

Chd95̄ 5+  ÁÅ  ™ÁŸ ÁŸ¦ ÁŸÀ. ÀË h ±½ e ÀÀ »sd¢ Å¹ h™ y Number
pr ef ¹x- ue end   ™ ˜ epl aceahl Á • ™Á· À[ ±™ ¡ ±GS L Š 5 “ .

NUMERAL AMLE  SR AT SI G- UNES To
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2235 Ser vi ce

2235 CONT ROL SETT I NGS
s

DC Vol t ages

	

AC Wavef or ms

AC- GND- DC ( bot h )

	

GNO

	

VERTI CAL MODE

	

CH 1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ TR I GGER Mode

	

NORM ( sweep

	

CH 1 VOLTS/ D I V	 5m V
not r unn i ng)

	

AC- CND- DC ( bot h )

	

DC

HORI ZONTAL MODE

	

AL T
‘ SEC/ DI V	 50 ¼s

’ SEC/ DI V	 5 ¼s
’ DELAY TI ME POSI TI ON 5 . 0
’ TR I GGER LEVEL

	

C¼- RUN AFTER DEL AY

‘ TR I GGER Mode

	

¡ - ¡ AUTO
‘ &’ ™• ¤

	

CH 1

‘ SOURCE

	

™• ¤

¼—. 0 . ¤™œ•

- ~{

	

H . 0 .

	

¤™œ•

LO FOR ‘ d ‘ ™• ¤
HI FOR ’ SWEEP

L

+12V

+0 . 8 V

—

I f L

—
—

HI I N ‘ 0R 8
¹

	

Æ

	

LO I N ALT
L

—

	

SET ¸ T R I GGER LEVEL
TO MI DRANGE
À À À ¹

¹

—

L

CH 1 I NPUT SI GNAL	 5- d i v > 1- kHz si ne wove
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COMPONENT NUMBER EXAMPLE

Co mponent Numbe r zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ 23 ~R1,

	

234,

~S
Assembl y

	

chemat l µ
Ci r cÅ~

Number Subassembl y Number
Nnḿer Á7 nsed)

Chassi s mount ed component s have no Assembl y Number
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ASSEMBLYzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 1

Par t i al ‘ 1 al so shown on di agr ams 2, 3, 4, 6, 7 an d 8.

A5- ALTERNATE SWEEP BOARD

CI RCUI T

NUMBER ™ NUMBER

SCHEM

™ NUMBER ™ NUMBER

SCHEM

™ NUMBER ™ NUMBER ™ NUM

SCHEM

BER ™ NUMBER

C610 5 R623 5 U605 5 W677 5
C624 5 R624 5 U605 5 W678 5
C627 5 R625 5 U605 5 W682 5
C643 5 R626 5 U605 5 W690 5
C655 5 R627 5 U605 5 W695 5
C659 5 R629 5 U605 5 W696 5
C665 5 R630 5 U625 5 W698 5
C671 5 R631 5 U625 5 W9401- 10 5
C672 5 R632 5 U625 5 W9401- 11 5
C690 5 R633 5 U625 5 W9401- 12 5
C693 5 R634 5 U655 5 W9401- 13 5
C694 5 R637 5 U660 5 W9401- 14 5
CR680 5 R638 5 U660 5 W9401- 15 5
CR685 5 R640 5 U660 5 W9401- 16 5
CR816 5 R642 5 U660 5 W9401- 17 5
CR817 5 R643 5 U660 5 W9401- 18 5
Q619 5 R644 5 U660 5 W9401- 19 5
Q620 5 R651 5 U665 5 W9401- 1 5

0630 5 R652 5 U665 5 W9401- 20 5
Q631 5 R653 5 U665 5 W9401- 21 5
Q637 5 R657 5 U665 5 W9401- 22 5
Q643 5 R660 5 U670 5 W9401- 23 5
0680 5 R662 5 U670 5 W9401- 24 5
0685 5 R663 5 U680 5 W9401- 25 5
R604 5 R664 5 U680 5 W9401- 26 5
R605 5 R665 5 U680 5 W9401- 27 5
R606 5 R666 5 U680 5 W9401- 2 5
R609 5 R670 5 VR624 5 W9401- 3 5
R610 5 R671 5 VR660 5 W9401- 4 5
R611 5 R672 5 W637 5 W9401- 5 5
R614 5 R674 5 W638 5 W9401- 6 5
R616 5 R677 5 W643 5 W9401- 7 5
R617 5 R690 5 W655 5 W9401- 8 5
R619 5 R693 5 W662 5 W9401- 9 5
R620 5 R816 5 W668 5
R621 5 R817 5 W670 5

’ TI MI NG & ALTERNATE ’ SWEEP

NUMBER LOCATI ON LOCATI ON ™ NUMBER LOCATI ON LOCATI ON ™ NUMBER LOCATI ON LOCATI ON ™ NUMBER LOCATI ON LOCATI ON

C603 9F 5E R645 4E 8• W9001- 13 2E 5 ‘ W9400- 20 5F 7E
C635 2F 7F R646 5E SD W9001- 15 1E 6 ‘ W9400- 21 1 F 7E
C646 5F 7E R647 5F 8• W9001- 16 9F 6 ‘ W9400- 22 6F 7E
C647 3E 6E R648 1 F SD W9001- 26 2E 7 ‘ W9400- 2 9 F 5E
C648 1 F 6E R649 2E 8D W9001- 27 2E 7 ‘ W9400- 4 9 F 6E
C649 3 F 6E R673 6 F 7E W9001- 28 9F 7 ‘ W9400- 5 1S 6E
C673 7 F 7E

	

W9400- 10 2F 6E W9400- 6 2F 6•
VR645

	

5E

	

SD

	

W9400- 11

	

2S

	

6E

	

W9400- 7

	

2S

	

6E
CR712 6 F 7E VR712 6 F 7E W9400- 12 2 F 6E W9700- 3 6F 7E

W9400- 13 1F 6E W9700- 9 6 F 7E
¡ 9644- 1 4E 8 • W602 9 F 6E W9400- 14 5 F 7E
¡ 9644- 2 5E 8 • W603 9 F 6E W9400- 17 6 F 7E
¡ 9644- 3 5E 8• W635 2E 7F W9400- 19 2 F 7E

W649 2 F 6• W9400- 1 9 F 5E

TABLE ( µ¿· t ) ™

	

. .



ASSEMBLYzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 3

NUMBER LOCATI ON L OCATI ON

R602 ™ 9E

S602 ™ SD

ASSEMBLY ‘ 4

ASSEMBLY ‘ 5

1 F

1E

CHASSI S MOUNTED PARTS

’ TI MI NG & ALTERNATE ’ SWEEP

Par t i al ‘ 3 al so shown on di agr ams 1, 2 3 4, 6, 7 and 8.

Par t i al ‘ 4 al so s hown on di agr ams 3 4 and 6.

BOARDCI RCUI T SCHEMCI RCUI TSCHEM
NUMBER

	

™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER

	

™ LOCATI ON ™ LOCATI ON

	

™ NUMBER

	

LOCATI ON ™ LOCATI ON

S648 2 ’ 2D

W9000- 13

	

2~

	

•

	

48

( con t )

W9000- 15 ~

	

1 E

	

4C

	

W9000- 27 ~

	

2E

	

4D
W9000- 16

	

9E

	

4C

	

™ W9000- 28

	

9E

	

4D
W9000- 26 2E 4D

CI RCUI T SCHEM
NUMBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER

	

™ L OCATI ON ™ LOCATI ON

	

™

	

NUMBER

	

™ LŸC‘ ¤ ON ™ LOCATI ON

	

™ NUMBER

	

™LŸC‘ ¤ ON ™ LOCATI ON

C701C 6C 2C ¡ 9700- 3 6E 1D Q7108 7D 1D R713 6D 2C
C701D 6D 2C ¡ 9700- 8 7E 1D Q712 7E 1C
C710 7D 2D ¡ 9700- 9 6 • 1D

	

S701C 38 3D
C712 7D 2C

	

R709 6C 2C
C713 7D 2C Q709 6D 1D R710 7D 1C W709 6 • 1D
C714

	

7D

	

1C

	

Q71 OA

	

7D

	

1D

	

R711

	

6‘

	

2C

BOARD
NUMBER ™ LOCATI ON I LOCOATI ON

	

™

	

NUMBER I L OCATI ON I L OCATI ON

	

™ NUMBER I LOCATON I LOCCA710N

	

™ NUMBE R LOCATI ON ™ LOCATI ON

C610 91 3 ‘ R620 7J 28 R817 4 ¡ 3C W662 1 š 1E
C624 3 — 2 ‘ R621 7J 2 ‘ W668 5 L 1C
C627 7 J 1 ‘ R623 81 2 ‘ U605A 81 3‘ W670 7 J 3C
C643 6 š 3E R624 3G 1 ‘ U605B 91 3‘ W677 2 ¡ 3 ’
C655 6 J 3C R625 81 2 ‘ U605C 8G 3‘ W678 2 J 2E
C659 4š 3D R626 7š 1 ‘ U605D 8 — 3‘ W682 4 • 2D
C665 5 J 3C R627 81 1 ‘ U605E 9 — 3‘ W690 4G 3D
C671 2 œ 28 R629 8š 2 ‘ U605F 8 — 3‘ W695 7 ¡ 1C
C672 7 œ 3C R630 7L 1 ‘ U625A 8 š 2‘ W696 7 • 1D
C690 4 — 3’ R631 8L 18 U625B 7 š 2‘ W698 7 • 1 ¸
C693 4G 1E R632 5œ 28 U625C 8J 2‘ W9401- 10 2G 4’
C694 4 — 18 R633 7œ 3 ’ U625D 8 š 2‘ W9401- 11 2S 48

R634 7L 1 ’ U655 5J 3C W9401- 12 2G 4C
CR680 5 ¡ 2C R637 9š 3 ’ U660A 9 œ 2D W9401- 13 1G 4C
CR685 4 ¡ 2C R638 9L 2D U660B 5 œ 2D W9401- 14 5G 4C
CR816 4 ¡ 2C R640 9L 2D U660C 4 • 2D W9401- 15 4G 4C
CR817 5 ¡ 3C R642 6š 3D U660D 9 L 2D W9401- 16 4G 4C

R643

	

6š

	

3 E

	

U660E

	

2 L

	

2D

	

W9401- 17

	

6G

	

4C
0619 7 — 2‘ R644 6L 3E U660F 5 L 2D W9401- 18 4G 4C
0620 7 J 2‘ R651 5— 3D U665A 5 L 2C W9401- 19 2G 4D
Q630 7 L 28 R652 5— 3D U6658 3 ¡ 2C W9401- 1 9G 4‘
Q631 7 L 1 ’ R653 6— 3D U665C 2 ¡ 2C W9401- 20 5G 4D
Q637 9 L 2D R657 4- 1 3D U665D 5 • 2C W9401- 21 1G 4D
0643 6 L 3D R660 3- 1 38 U670A 4 œ 2’ W9401- 22 6G 4D
0680 5 ¡ 2C R662 4š 3D U670B 1 • 2’ W9401- 23 4G 4D
Q685 3 ¡ 2C R663 4J 3D U680A 1 œ 2E W9401- 24 4G 4D

R664 5 š 3E U680B 2 L 2E W9401- 25 4G 4D
R604 9G 3‘ R665 5 J 3C U680C 5 š 2E W940 1- 26 3G 4E
R605 BG 3‘ R666 2 ¡ 3C U680D 5 š 2E W9401- 27 3G 4E
R606 9G 3‘ R670 2 š 1D

	

W9401- 2 9G 4‘
R609 91 3‘ R671 1 œ 1C VR624 3G 2‘ W9401- 3 4G 4‘
R610 91 3‘ R672 6œ 2C VR660 4J 3C W9401- 4 9G 4‘
R611 9- 1 3‘ R674 2 • 1 ¸

	

W9401- 5 1S 4‘
R614 9 — 3 ¸ R677 1 ¡ 1 ’ W637 2J 3C W9401- 6 2G 4 ’
R616 SG 28 R690 4G 3 ˜ W638 4 — 2E W9401- 7 2S 4 ’
R617 SG 3 ’ R693 3G 3E W643 6 L 2D W9401- 8 4 ¡ 48
R619 7 — 2 ¸ R816 4¡ 2C W655 3 — 3E W9401- 9 5S 48

NU

CI RCUI T

	

SCHEM
MBER LOCATI ON L OCATI ON

	

™ NUMBER I LOCATON ™ LOCATI ON

	

™ NUMBER (L OCATI ON ™LOCCATI ON

	

™ NUMBER L ŸŸC‘ ¤Ÿ• LOCATI ON

CI R CUI T ™ SCHEM ™ BOARD ™ CI RCUI T ™ SCHEM ™ BOAR D

R9644 5D CHASSI S
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COMPONENT NUMBER EXAMPLE

A

Component NOmber
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L- .Assemb •
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ÂÅµÅJ
Number Subassemh“ y

“

• Åm’ e ¹ “ ¹ “ ½º É)

	

• Åmber
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2235 CONTROL SETT I NGS

OC Vo l t ages
AC- GND- DC ( bot h )

	

CND
HOR I ZONTAL MODE

	

‘
‘ T R I GGER Mod e

	

¡ - ¡ AUTO

AC Wave f a r ms
AC- GND- DC ( b ot h )

	

GND
HOR I ZONTAL MODE

	

‘
§1 ¸ Magni f i er

	

Of f ( kn ob i n)
VAR HOL OOFF

	

MI N ( f u l l y ccw)
‘ TR I GGER Mod e

	

¡ - ¡ AUTO

+12V

Z/ / / - , . 7VzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

� +1 . 9 ½

a Z
¹ - 1 . 9 V

+7 ¸ ³

+25V

¦ Z™

+7 ¸ ³

+25V

+5 . 95½

+5 . 85½

+5 . 95½

+5 . e5V

0

- 500mV

42¸ 6- 95



ASSEMBLYzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 1

CI RCUI T SCHEM
NUMBER ™ LOCATI ON ™ LOCA ™Ÿ•

	

™ NUMBER ™ LOCATI ON ™ LOCATI ON ™

	

NUMBER ™ L ŸC‘ ¤ ON ™ LOCATI ON

	

™ NUMBER ™ LOCATI ON ™ LOCATI ON

C762 4D 5E Q770 7œ 3 F R770 7 œ 3 F VR764 6L 2G

C764 6 œ 3G Q775 8¡ 3E R773 8 ¡ 3 F VR782 5 • 2 F

C770 7 œ 3 F Q779 7¡ 3E R775 8 • 3 F

C775 8 • 3 F 0780 5 • 2 F R776 7 ¡ 3E W570 5D 7E

C777 7S 3E Q785 5 ¡ 2 F R777 6 ¡ 3 F W732 5C 6E

C779 7 ¡ 3 F Q789 4 ¡ 2F R778 8 S 3E W770 7L 4E

C780 5 • 3F R779 7 ¡ 3E W780 5L 4E

C782 5 • 2 F R566 5D 6E R780 5 œ 3 F W9778 SS 3E

C785 4• 2 F R676 5C 6D R782 5 • 2 F W9788 4S 2E

C787 4¡ 2F R756 4C 5D R783 5 ¡ 2 F W9001- 21 38 6‘

C789 3 ¡ 2 F R757 3C 5C R785 4• 2 F W9700- 1 5E 7E

R758 4C 5D R786 3 ¡ 2E W9700- 2 5E 7E

CR764 61- 2G R759 4C 5D R787 5 ¡ 2F W9705- 2 5 L 5E

CR765 6 œ 3F R760 4D 5E R788 4S 2E W9705- 3 7 L 5E

CR768

	

6 œ

	

3F

	

R761

	

4C

	

5D

	

R789

	

4¡

	

2 E

	

W9705- 5

	

4D

	

5E

CR770 6 œ 3G R762 4C 5D R792 5¡ 3E

CR780 5 L 3G R764 6 L 3G R793 6¡ 3F

R766 6 œ 3 F

0756 4C 5D R768 6 • 2 F U758 4C 5D

Par t i al ‘ 1 al so s hown on di agr ams 2, 3, 4, 5, 7 and 8.

ASSEMBLY ‘ 3

CI RCUI T
NUMBR ™

LOSCHEM
CATI ON ™ LOCATI ON

	

™

	

CI RCUI T

NUMBER ™

	

SCHEM

LOCATI ON ™ LOCATI ON ™

	

NUMBER ™

	

SCHEM
LOCATI ON ™ LOCATI ON

	

™

	

CI R
NUMBER ™

	

SCHEM
LOCATI ON ™ LOCATI ON

2 ’

2C

2D

1D

	

1 J 9250- 1

1D

	

™ R726
1D R985

R986

3E 3D R987 2C
R988 2C

3’ 1D R989 2D

2 ’ 1D R990 2D

1C 1D

1D

	

™ U985
1D
2D W9900

1 ’ W9000- 21

2C

2D

38

C987

CR988

CR989

Par t i al ‘ 3 al so sh own on di ag r ams 1, 2, 3 4, 5, 7 a nd 8.

ASSEMBLY ‘ 4

CI RCUI T

NUMBER

C707
C724

C728
C749

C750
C751

C752
C755

CR732

CR742

¡ 9250- 1
¡ 9700- 1

¡ 9700- 2

PROBE ADJUST & §¥ AMPL I FI ER / HORI ZONTAL OUTPUT

	

6Ÿ

8 •
8 •

3 F
2 J

8 J
3 J

6 š
4J

5F

5 F

3E
5E

5E

BOARD CI RCUI T SCHEM

LOCATI ON

	

™ NUMBER ™ LOCATI ON

18
18

3 ’
28

3 ‘

36

1 ’
3 ‘

1C

1C

2E
1C

1D

CHASSI S MOUNTED PARTS

¡ 9705- 1

¡ 9705- 2

¡ 9705- 3
¡ 9705- 4
¡ 9705- 5

¡ 9705- 6
¡ 9705- 7
¡ 9705- 8

0732

Q737
Q742

R724
R727

Par t i al ‘ 4 al so s hown on di agr ams 3, 4 and 5.

9E
5š
7š

9E

4E
9E
8•

8•

6G

7G
5G

8 F
3 F

BOARD
LOCATI ON

2 ‘ R728

2 ‘ R730
2 ‘ R731

2 ‘ R732
2 ‘ R733

2 ‘ R737
2 ‘ R738

2‘ R740
R741

28 R742
3’ R743

2’ R745
R746

1 ’ R748
4D R749

NUMBER ™ LOCATI ONI LOCATI ON

	

™ NUMBER ™ LOCATI ON ™ LOCATI ON

3F

6F
6 F

6G
7G

7G
7G
4 F
4 F

4G
5G

6G
5G
6 J
6J

4D
18

1C
1 ’

2’
4C

38
18

1C
1 ’

2 ’
2 ’

18
2‘

1 ‘

R750
R751

R752
R753
R754

R755

S721

U750

U760

VR749

6J

3J

8 F

4J
4 š

4 š

3 J

8 —
3 —

2 J

1D

1 ‘

4C

2 ‘

2‘
1 ‘

2‘
2‘

3‘

3‘

2 ’
2‘

2 ’
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©St at i c Sensi t i v e Devi ces

See Mai nt enance Sect i on

COMPONENT NUMBER EXAMPLE

CzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿m‘ ÃÀ eÀ“ Nu mber

‘ 23 ‘ 2 R1234

AsÄ em10y ~r
™

	

™

	

Scbema»¯ c
11 ™™™~~~ Ci r cui t

Number Subassembl y Number
Number ( ¯ » used)

Chass¹s- mount ed component s have no Assembl y Number
pr ef i x see en d of Repl acea bl e El ect r i cal P ar i s L i st .

W9041 W91- 91 » ' : ' 4C?91 W901

RT901

Fi g ur e 9- 13. A6 - F i l t e r boa r d .

A6- FI LTER BOARD

SCHFM

NU

CI RCUI T

MBER ™ NUMBER

SCHFM

™ NU

ci r cl

MBER ™ NUMBER

C900 7 ¤ 901 7
C902 7 ¤903 7

C903 7 ÅR901 7

R900 7 W9011 7

R901 7 W9041 7
R903 7 W9091 7

RT901 7 W9191 7

4206- 43



ASSEMBL YzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 1

POWER SUPPLY, – AXI S & CRT

NUMBER L OCATI ON LOCATI ON ™ NUMBER LOCATI ON L OCATI ON ™ NUMBER LOCATI ON L OCATI ON ™ NUMBER L OCATI ON L OCATI ON

C396 6D 4 — CR901 5E 5- 1 R810 38 48 R929 6 F 7J
C824 3E 6E CR902 5E 5- 1 R814 3 ’ 4’ R930 6 F 7J
C825 3 F 3 — CR903 5E 5- 1 R818 1D 6E R934 9C 8J
C828 4 F 3 — CR904 5E 5- 1 R820 2D 6E R935 9C 8J
C832 2G 3 — CR907 7J 6— R822 4E 2J R937 9C 8—
C835 4 — 3- 1 CR908 8 — 7 — R823 3E 2. 1 R938 9C 8- 1
C845 3 — 3- 1 CR920 6- 1 7- 1 R825 3E 3J R939 9C 8 —
C847 3- 1 3- CR945 9F 8 — R826 3E 2- 1 R940 9C 8 —
C849 3- 1 3- 1 CR946 9- 1 8 — R828 4 F 2G R941 9E 8 . 1
C851 7 œ 6 — CR947 9- 1 8 — R830 3G 2- 1 R942 9D 8- 1
C853 7 œ 6G CR954 6 š 6F R832 3G 3- 1 R943 9 • 8- 1
C854 6 œ 5G CR955 7 š 6F R834 4• 3J R944 9 F 8- 1
C855 3 œ 5G CR956 7 š 6F R835 4G 3J R945 9 F 8 —
C871 4S 1 — CR957 7 š 6 F R836 4G 3 J R946 9 — 8 —
C873 5S 1 — CR960 8 š 7 F R840 4— 3- 1 R947 9 — 7 —
C875 6S 1 — CR961 9 š 8 F R841 3G 3- 1 R949 9 — 8 —
C877 7S 1 — CR962 9 š . 7 F R842 3 J 3- 1 R971 9 L 8G
C879 8• 5— CR963 9 š 8 F R844 3 — 3 J R976 4 L 5G
C893 7• 4G CR967 9 š SG R845 3 — 3J R978 4L 5G
C904 5D 4- 1 CR970 9 š 8G R849 3- 1 3- 1
C906 5F 5—

	

R851 7œ 3- 1 S901 5D 4- 1
C907 7- 1 6- 1 DS856 5 œ 5G R852 7 œ 3J
C908 6— 5J DS858 5 œ 5G R853 7 œ 6G ¤390 6D 4 —
C917 SD 7— DS870 8 L 5G R854 6 œ 5G ¤906 6J 6. 1
C919 8F 8- 1 R858 6 œ 5G ¤944 9 — 7 —
C922 7F 7- 1 E907 8— 6— R860 4 œ 5G ¤948 4- 1 6G
C925 6E 8J R870 4S 1 —
C940 9G 6— L960 81- 7F R871 4S 1 — ¤¡ 8 42 3J 3- 1
C941 9G 6 — L961 91- 8 F R872 5S 1 — ¤¡ 900 9 L BE
C942 9D 8 — R873 4S 1G ¤¡ 940 9D 8- 1
C943 9C 8 — ¡ 9802- 1 3’ 4¸ R874 6S 1G ¤¡ 950 9C 7—
C944 9F 7 — ¡ 9802- 2 3’ 4¸ R875 6S 1G
C945 9 F BJ ¡ 9802- 3 2 ’ 48 R877 7S 1 — U930 9G 7- 1
C954 6 š 6F ¡ 9802- 4 3 ¸ 48 R879 ’ • 6F U975 4 š 5 F
C956 7 š 6F ¡ 9802- 5 28 48 R885 1 š 4—
C960 9 L 6F

	

R886 2 L 4G VR828 4F 3 —
C961 9 L 8F Q586 1D 6D R888 1 L 4G VR925 7F 7- 1
C962 9 L 7 F Q804 28 58 R889 1 œ 4G VR935 9C 8- 1
C963 9 L SF Q814 3C 5 ’ R890 1 œ 4G VR943 9E 8 J
C968 9 L BG 0825 3F 3 J R891 1 œ 4G
C970 9 L 8G Q829 3G 3 . 1 R892 6• 4F W9040 5D 5 J
C975 5 L 5G Q835 4 — 3 J R893 6• 4F W9190 5D 5 —
C976 5 L 5G Ÿ840 4- 1 3- 1 R894 6œ 5 F W9800 4¸ 3- 1
C979 5 œ 5G Q845 3- 1 3- 1 R905 6D 4J W9001- 1 4F 4‘

Q885 1 L 4G R906 6D 5- 1 W9070- 1 8— 6 —
CR551 2C 6D 0908 8 — 7 — R907 9- 1 6 — W9070- 2 7 — 6 —
CR583 1C 6D 0928 6 F 7- 1 R908 8 — 7- 1 W9070- 3 8 — 7 —
CR805 2C 5 ’ Q930 6G 7- 1 R910 78 5‘ W9150- 1 7 ’ 5‘
CR818 1D 6E Q935 98 8- 1 R912 9C 7- 1 W9150- 2 8 ’ 5‘
CR820 2D 6E 0938 9D 81 R913 8C 7J W9400- 8 3C 6E
CR823 3E 2— Q939 9E 8- 1 R914 BD 7 — W9400- 9 3E 6E
CR824 2 F 2J Q944 9 F 8J R915 8D 7- 1 W9870- 1 4S 1 —
CR825 3G 3J Q946 9 — 8— R916 8 F 7- 1 W9870- 1 3 • 4G
CR829 3 F 3- 1 Q947 9 — 7— R917 SD 7 — W9870- 1 8 • 4G
CR840 4 • 3J R919 8 F 8- 1 W9870- 1 8 • 4G
CR845 3 — 3 J R397 6D 5E R921 8 • 7J W9870- 2 8 • 4G
CR851 7 œ 6G R398 6D 5E R922 8F 7. 1 W9870- 3 7 • 4G
CR853 6œ 5G R586 1C 6E R925 6 F 7- 1 W9870- 4 7 • 4G
CR854 5œ 5G R800 2’ 48 R926 5E 7- 1 W9870- 5 6S 1 —
CR855 5œ 5G R804 28 48 R927 7 F 7- 1 W9870- 7 5S 1 —
CR879 8œ 6G R805 28 5 ’ R928 6 F 7- 1 W9870- 8 7S 1 —

Par t i al ‘ 1 al so sh own on di agr ams 2, 3, 4, 5, 6 and 8.

TABLE ( c ¿· ¥ ) ™
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POWER SUPPLY, – AXI S & CRT ( cont )

BOARD
NU
CI RCUI T

	

SCHEM
MBER ™ L OCATI ON ™ LOCATI ON

	

™

	

NU
CI RCUI T

	

SCHEM
MBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ONI LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

¡ 9006- 1

	

3S

	

2 ‘

	

R98

	

3S

	

2‘ - ™ 5390

	

4E

	

2 ‘

¡ 9006- 2 3S 2 ‘ R983 3S 2‘
W9000- 1 4F 4‘

Par t i al ‘ 3 al so shown on di agr ams 1, 2, 3, 4, 5, 6 and 8.

ASSEMBLY ‘ 6

NU
CI RCUI T

	

SCHEM
MBER ™ LOCATI ON

	

L OC
BOARD

	

CI RCUI T

	

SCHEM
ATI ON

	

™

	

NUMBER ™ LOCATI ON ™ LOCATI ON

	

™

	

NU
CI RCUI T

MBER ™ LOCATI ON I LOCATI ON

	

™

	

UCI RCUI T
MBER ™ L

OSCHEM
CATI ON ™ LOCATI ON

C900 5 ’ 2C R901 58 38 ¤901 58 2 ’ W9011 5 ‘ 1C
C902 5C 2‘ R903 5C 18 ¤903 5C 2 ‘ W9041 5C 18

C903 5C 7 ‘

	

W9091 5 ‘ 1C

RT901 5 8 18 VR901 5’ 1C W9191 5C 7 ¸
R900 5C 1 ’

CHASSI S MOUNTED PARTS

NU
CI RCUI T

	

SCHEM
MBER ™ LOCATI ON ™ L OCATI ON

	

™

	

NUMBER ™ LOCATI ON
SCHEM

	

™ LOCATI ON

	

™

	

NU
CI RCUI T

MBER ™ LOCATON I LOCATI ON

	

™

	

NU

CI RCUI T

MBER ™ L
OSCHEM

CATI ON ™ L OCATI ON

DS9150 8‘ CHASSI S ¡ 9273 5 ¡ CHASSI S ¡ 9870- 1 8 ¡ CHASSI S R9802A 2‘ CHASSI S
¡ 9778 4¡ CHASSI S ¡ 9870- 2 8• CHASSI S R9802 B 3‘ CHASSI S

F9001 5‘ CHASSI S ¡ 9788 4¡ CHASSI S ¡ 9870- 3 7 • CHASSI S
¡ 9070- 1 8J CHASSI S ¡ 9870- 4 7 • CHASSI S V9870 2 ¡ CHASSI S

FL9001 5‘ CHASSI S ¡ 9070- 2 ’ - 1 CHASSI S ¡ 9870- 5 6 ¡ CHASSI S

¡ 9070- 3 81 CHASSI S ¡ 9870- 7 5¡ CHASSI S

J 9800 4‘ CHASSI S ¡ 9870- 10 4¡ CHASSI S ¡ 9870- 8 7¡ CHASSI S

¡ 9870- 12 3• CHASSI S
¡ 9272 5 ¡ CHASSI S ¡ 9870- 14 8¡ CHASSI S Q9070 81 CHASSI S
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POWER SUPPLY, Z AXI S

	

CRT

42¿e - 25

ComAnent Number

À- 0y
µ h emat i µ

Num¢~ ¤ SvbassemWy
~ ¹ µÅ¹ ™

• Åm™º ½ ¯ Ë ±5¢d)

	

Numt r eT
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2235 CONT ROL SETT I NGS

+3V

˜ ½

+15V

¸ ½

+150MV

+100MV

+175V

0½

˜ ½

- 175V

PROBE GROUND
LEAD ON TP940

PROBE GROUND
LEAD ON TP940

PROBE GROUND
LEAD ON TP940

PROBE GROUND
LEAD ON TP940

VOLTAGE AND
DUTY CYCLE
VARY WI TH
I NPUT L I NE

VOLTAGE

PROBE GROUND
LEAD ON TP940



AC Wavef o r ms

	

DC Vo l t ages

WARNzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™NG

	

Pr er eg u 1±Ä¿r and I nver t er vol t ages ar e
r ef e r e n ced t o t est poi nt not ed ad j ace n t t oI nst r ume n t mu st be conn ect e d t o t h e

	

t h e vo l t age . Power s upp l y out put vo l t agesac- p owe r sour ce usi ng ¿ 1 : 1 i sol at i on

	

a r e r ef er en ce d t o chassi s g r ound .t r a nsf or me r . Do not co nnect t h e t est
osci l l oscope pr o b e gr o und l ead t o t he
I n ve r t e r ci r c u i t t est poi n t s 1f t h e
I nst r ument i s not i so l at e d . AC- so ur ce
vo l t age exi st s on r ef e r ence poi n t s ¤¡ 940
a nd ¤¡ 95 ¸ .

VARI ES WI T H
I NTENSI TY SETTI NG

+85V

+3¸ V

+80V

0V

+80V

0V

PROBE GROUND
LEAD ON TP950

PROBE GROUND
LEAD ON TP950

+0 . 8 V

	

PROBE GROUND
LEAD ON TP950

0V

+BV ˜ V



48

AC Wovef o r ms
VERTI CAL MODE

	

CH 1
CH 1 VOLTS/ D I V

	

5mV
AC- CND- DC

	

DC
HORI ZONTAL MODE

	

ALTzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ SEC/ D I V

	

Sops
’ SEC/ DI V
’ DELAY TI ME POSI TI ON

	

5¼̧
’ TRI GGER LEVEL

	

RUN AFTER DELAY- CW
‘ TRI GGER Mode

	

¡ - ¡ AUTO
‘ &’ ™• ¤

	

CH 1
‘ SOURCE

	

™• ¤

CH 1 I NPUT SI GNAL

	

1- kHz si ne wove, 5 d i v .

CRT BLANKED

‘ I NTENSI FI ED

	

’ SWEEP
r - "

“
- +3 . ˜ V

+2 . 6V

+45V

+30V

+15V
AMPLI TUDE VARI ES

WI TH I NTENS I TY



ASSEMBLYzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ 1

Par t i al ‘ 1 al so sh own on di agr ams 2, 3, 4, 5, 6 and 7.

ASSEMBL Y ‘ 3

POWER DI STRI BUTI ON

	

8Ÿ

CI RCUI T SCHEM
NUMBER ™ LOCATI ON ™ LOCATI ON

	

™ NUMBER

	

™ L ŸC‘ ¤™Ÿ• ™ L ŸC0‘ ¤Ÿ•

	

™

	

NUMBER

	

™ LŸC‘ 7 ON ™ L OCOATRI ON

C200 4— 3E 7 ¡ 961 7 ’ 8• W993 9C 58

C201 8 — 3E W995 9C 68

C220 4G 2D W408 9D 7’ W997 4G 4D

C274 3C 2G W494 4E 5D W998 SG 4E

C451 8F 6D W556 6C 2— W999 8 — 2E

C494 4E 5D W590 7 — 7C W9001- 12 5 ¡ 5 ‘

C499 8• 5C W591 6 — 7D W9001- 5 4¡ 5 ‘

C507 6E 6C W592 6G BC W9400- 15 6• 7E

C590 6— 7D W885 7 š 4G W9400- 16 6• 7E

C796 8L 2G W954 1C 6 F W9400- 18 6• 7E

C797 4 š 3G W955 1C 4 — W9400- 23 6• 7E

C799 2D 3F W956 2C 5 F W9400- 24 6• 7E

W959

	

1 C

	

4E

	

W9400- 25

	

6•

	

8•

E200 4G 4E W960 3 ’ 7 F W9400- 26 6• 8•

E201 8 — 4E W961 7 ’ 8 F W9400- 27 5• 8•

E272 3D 1G W964 2C 3 — W9400- 3 6• 6E

E590 6G 8C W965 2C 3 — W9700- 8 2• 7E

W968 6D 8 F W9705- 1 3• 5E

R220 4 — 2D W971 3C 7E W9705- 4 3• 5E

R451 8 • 6D W972 3C 6 • W9705- 6 3• 5E

R494 4D 5E W974 4J 3 — W9705- 7 3• 5E

R499 8 • 5E W975 4š 3 — W9705- 8 2• 5E

R796 8 š 2G W976 7C 7E W9991- 1 8• 5E

R797 4 š 3G W977 7D 6E W9991- 2 9• 5E

R799 2C 3E W979 8š 3— W9991- 3 9• 5E

R964 6 ¸ 3 — W991 4C 58
R966 6E 7E W992 4C 5‘

CI RCUI T SCHEM
NUMBER ™ LOCATI ON ™ LOCATI ON

	

™ NUMBER ™ L ŸC‘ ¤™Ÿ• ™ LOCATI ON

	

™

	

NUMBER ™ LOCATI ON ™ L OCATI ON

W89 4¡ 1C W9000- 12 5 • 4’ W9000- 5 4 • 4‘

Par t i al ‘ 3 al so shown on di agr ams 1, 2, 3, 4, 5, 6 and 7
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§

GAI N

R479
TRI GGER

SENSI TI VI TY

R471
SLOPE

BAL

R435
“ - i

AUTO

R646
DEL AY
START

R241
DL

COMP2

C
8240
DL ¡

COMP? C-

Al - MAI N BOARD ADJUS"
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: NT LOCATI ONS

R874 R870
ASTI G GEOM

4206- 44
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C5
100zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§

LF
COMP

C4
100 §

I NPUT C

C55
100 §

LF
COMP

C54
100 §

I NPUT C

C62
10§
L F

COMP

R47
C12

	

C3

	

CH 1
C11

	

10§

	

CH 1

	

MF / L F
10 § L F NI F / L F GAI N

I NPUT C

	

COMP	 COMP

	

HAL

C61
10§

I NPUT C

C53
CH 2

• ™F / L F
COMP

R10
CH 1
STEP
BAL

R26
CH 1
2- mV
GAI N

R25
CH 1
VAR
BAL

R97 R76 C76 R83
CH 2

	

CH 2

	

CH 2

	

CH 2
MF/ LF 2- mV 2- mV 2/ 5- mV
GAI N GAI N PEAK DC
BAL

	

COMP BAL

A2- ATTENUATOR BOARDADJ USTME NT LOCATI ONS

C26
CH 1
2- mV
PEAK
COMP

4206- 45

R33
CH 1

2/ 5- mV
DC
BAL

R75
CH 2

I NVERT
BA L

R60
CH 2
STEP
BAL
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MAG
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§ 10

GAI N

C713
’

R730 R740 HI GH
’ SWEEP

	

‘ SWEEP

	

SPEED
GAI N GAI N TI MI NG

A4- TI MI NG BOARD ADJUSTMENT LOCATI ONS

C703

‘

HI GH
SPEED

TI MI NG
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GENERAL NOTESzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA
‘ . Use sc h e mat i c d i agr ams, t h e ove r a l l b l oc k

d i agr am, ci r c u i t boar d i l l u st r at i o n s, a nd
ci r c u i t desc r i p t i ons wh e n an a l yzi ng i n st r umen t
ma l f un ct i o n s and l ocat i n g t est poi n t s . Th e
sc h emat i c d i ag r ams i n c l ud e t y p i ca l wavef o r ms
and vo l t ages t h at ar e i n t e nde d as an ai d
i n t r oub l es h oot i n g .

¸ . A l ways set t h e POWER swi t c h t o OFF and unp l u g
t h e l i n e co r d b ef o r e swapp i n g, r e movi n g, o r
r e p l aci ng comp o n en t s, a nd bef o r e conn ect i n g o r
d i sconn ect i n g i n st r umen t l ea d s and ca b l es .

C . When an a l yzi n g ci r cu i t ma l f unct i o n s, co n si d e r
connect o r s and ca b l es as possi b l e ca u ses of
f ai l ur e .

SPEC I F I C NOTES
1 . Set i ni t i al f r on t - p a n e l co n t r o l s as f o l l ows :

2 . Ve r i f y t h e l ow- vo l t age power s upp l i es at t he
f o l l owi ng t est poi n t s :

SUPPL Y

	

TEST POI NT

	

TOLERANCE
+5 . 2 V

	

W968

	

5 . 04 Ä¿ 5 . 36 V
+8 . 6 V

	

W960

	

8 . 43 Ä¿ 8 . 77 V
- 8 . 6 V

	

¤¡ 961

	

- 8 . 56 Ä¿ - 8 . 64 V
+30V

	

W956

	

29 . 1 t o 30 . 9V
+1 00 V

	

W954

	

97 Ä¿ 103 V

Ve r i f y t h e - 2 kV s upp l y at pi n 2 of t h e c r t soc k et .
T h e vo l t age s h o u l d b e bet wee n - 1900 and - 210OV .

3 .

	

WARN I NG
The Pr e r egu l at o r and I n ve r t e r ci r cu i t s h ave ¿ f l oat i ng
co mmon r ef e r ence wi t h r es p ect t o c h assi s g r o und .
Ac- so ur ce pot e n t i a l i s pr ese n t on t he common r ef e r en ce
poi n t s . Co nn ect t h e i n st r u me n t t o t h e ac- p owe r sour ce
t hr o u g h an i so l at i on t r an sf o r me r t o pr eve n t t h e pos-
si b i l i t y of per so n a l I nj ur y o r equ i pme n t damage whe n
t r o ub l es h oot i ng t h ese ci r c u i t s .

TROUBLESHOOT I NG
GU I DE

SET I N I T I AL
FRONT- PANEL

CONTROL SETT I NGS
( NOTE 1)

CONNECT POWER CORD
TO ‘ SU I TABLE AC-
POWER SOURCE AND

APPL Y POWER TO
THE I NSTRUMENT

POWER Swi t c h

	

ON ( bu t t o n i n)

	

DOES ‘
‘ I NTENSI TY

	

Mi dr a n ge

	

BASE L I NE TRACE

FOCUS

	

Mi dr a n ge

	

APPEAR?
Ve r t i ca l POS I T I ON

	

Mi dr a n ge
VERTI CAL MODE	 C H 1
CH 1 VOL TS/ D I V

	

˜ . 1 V

	

NO

CH 1 VOL TS/ D I V Va r i ab l e Ca l det e n t
CH 1 AC- GNO- DC

	

GNO
Ho r i zon t a l POS I T I ON

	

Mi dr a n ge

	

PUSH I N AND
HOR I ZONTAL MODE

	

‘

	

HOL D BEAM F I ND
‘ SEC/ D I V

	

¸ . 1ms

	

PUSH BUTTON
‘ SEC/ D I V Va r i ab l e

	

Ca l det e n t
§ 1 ¸ Mag n i f i er	 Of f ( kn o b i n)
‘ TR I GGER Mo d e

	

¡ - ¡ AUTO
‘ ´ ’ ™• ¤

	

VERT MODE
‘ SOURCE

	

™• ¤
DOES ‘ ~ YES

BASE L I NE TRACE r - - i
APPEAR?

NO

VER I FY LOW
NOTE

	

VOLTAGE SUPPLI ES
AND - 2 kV SUPPL Y

‘ HV pr o b e i s r equ i r e d t o measur e t h e - 2 kV s upp l y .

	

ARE I N TOLERANCE
Tur n of f t h e powe r and ma k e t h e t est equ i p me n t

	

( NOTE 2)
connect i o n s t o t h e osci l l oscop e . Set t h e vo l t met e r
1 ¿ r ea d at l east - 3 kV , t h e n t ur n t he osci l l oscop e
power b ac k on t o t a k e t h e r ead i n g . Af t e r o b t ai n i n g
t h e r ea d i n g, t ur n of f t h e osci l l osco p e powe r t o
d i sconn ect t he t est e qu i pme n t co nn ect i o n s, a nd
r e p l ace t h e c r t soc k et cove r .

ARE ALL
POWER SUPPL Y

VOL TAGES
0š ? /

YES

YES

NO

NUMBER I NDI I
SCHEMATI C D



ATES
AGRAM

TROUBLESHOOT
PREREGULATOR
AND I NVERTER

C I RCU I TRY .
WARN I NG
( NOTE 3)

7*

YES

ADJUST FOCUS AND
I NTENS I TY CONTROLS
FORzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA‘ WELL- DEF I NED

V I S I BLE D I SPLAY .
USE MANUAL

PERFORMANCE CHECK
PROCEDURE TO

VER I FY I NSTRUMENT
FUNCT I ONS

RELEASE

	

YES
BEAM F I ND,

TURN I NTENSI TY
CONTROL FULLY

	

DOES ‘\
CW> AND ADJ UST

	

BASE L I NE TRACE
THE VERT I CAL

	

APPEAR?
AND HORI ZONTAL

POS I TI ON
CONTROLS

	

• Ÿ

ARE ALL

	

No~

	

TROUBLESHOOT
VOLTAGES

	

FAULTY SUPPLY
BAD?

	

7*

SEE MANUAL
ADJ USTMENT

PROCEDURE TO
ADJUST CRT
GR I D B I AS
AND FOCUS

TROUBLESHOOT
C I RCU I TRY
ASSOC I ATED

WI TH ANY
FAUL TY

FUNCT I ONS
L OCATED

PRESS I N
AND HOLD

BEAM F I ND
PUSH

BUTTON

DOES ‘
BASE L I NE TRACE

APPEAR?

• Ÿ

TURN CRT
GR I D B I AS
ADJ R851

FULL Y
CL OCKW I SE
7*

TROUBLESHOOT Z- AXI S
AND CRT CI RCU I TS

7*

RELEASE BEAM F I ND

CHECK TP842 FOR Z- AXI S
UNBLANK I NG PULSE

( VAR I ES FROM 10V TO 60V
¡ - ¡ WI TH I NTENS I TY

CONTROL)
7*

TROUBLESHOOT
S

	

YES

	

DC RESTORER
UNBLANK

I
NG PULSE

	

AND CRT
` R SENT?

	

C I RCU I T
7*

NO

CHECK R707 FOR THE
‘ SWEEP SAWTOOTH

( ' 12V ¡ - ¡ )
4*

‘ SWEEP_
I S CORRECT\

	

. i Á

	

GENERATORI
‘ SWEEP SAWTOOTH } -

	

AND ‘ SWEEP
PRESENT? /

	

™ LOG I C
C I RCU I TS

4*
YES

CHECK CRT HORI ZONTAL
DEFLECT I ON PLATE P I NS
FOR ‘ SWEEP SAWTOOTH

( , ' 40V ¡ - ¡ ON EACH LEAD)

/ I S CORRECT
‘ SWEEP SAWTOOTH

	

NO

PRESENT ON BOTH
P I NS?

YES

YES

1S TRACE
NEARLY CENTERE

™• ¤—• GRAT I CULE
WI TH BOTH POS I TI ON C

( HORI ZONTAL AND VEF
\ ENTERED I N THE

RANGE?

TROUBLESHOOT

TROUBLESHOOT
HORI ZONTAL
AMPL I FI ER
AND SWEEP
SWI TCH I NG
C I RCU I TS

5 , 6 *

YES



T RACE
CENTERED
J I CULE AREA
1zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA™¤™Ÿ• CONTROL S
AND VERT I CAL)

7 I N THE I R
, NGE?

YES

TROUBLESHOOT
HOR I ZONTAL
AMPL I F I ER
CI RCU I TRY

6*

2235 Ser v i ce

	

z

C
C
¿

RELEASE BEAM À
I S TRACE OFF

	

VERT I CALL Y

	

F I ND BUTTON
• Ÿ

	

Â• • ¤• R HOR I ZONTALL Y

	

OFF CENTER

	

AND MOMENTAR I L Y

	

Œ
OR VERT I CALL Y?

	

SHORT ACROSS

	

Á
DEL AY L I NE LEADS

HOR I ZONTALLY

	

Â
OFF CENTER

	

G
m

/ DOES T RACE

	

NO
COME TO NEAR CENTER

OF GRAT I CULE
AREA?

YES

TROUBLESHOOT VERTI CAL
ATTENUATOR X1/ X10 AMPL >
VERT I CAL PREAMPL I F I ER,
AND DEL AY L I NE DR I VER

FOR SOURCE OF I MBALANCE
1 >2 *

TROUBLESHOOT
VERT I CAL

OUTPUT
AMPL I F I ER

2*

TROUBLESHOOT I NG GU I DE

4206- 99



REPLACEABLE
MECHANI CAL PARTS

PARTS ORDERI NG I NFORMATI ON

	

I NDENTATI ON SYST EM

Repl acement par t s ar e avai l abl e f r om o r t hr ough your l ocal

Te k t r oni x, I nc . F i el d Of f i ce or r epr esent at i ve .

Ch anges t o Tek t r o n i x i nst r u me n t s ar e somet i mes made t o

	

1 2 3 4 5

	

Name & Descr i pt i on
accommodat e i mpr ove d component s as t hey b ecome avai l a b l e,

and t o gi ve you t he benef i t of t he l at est ci r cui t i mp r ove ment s

	

Assembl y and/ or Co mp onent

d evel oped i n our engi neer i ng d epar t ment . I t i s t her ef or e

	

At t achi ng par t s f o r Assembl y and/ or Component

i mp or t a n t , when o r d e r i ng par t s, t o i ncl ud e t he f ol l owi n g

	

- - -

	

- - -

i n f or mat i o n i n your o r der : Par t number , i n st r ument t y pe or

	

Det ai l Par t zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿1 Assembl y and/ o r Component

nu mber , ser i al n umb e r , and mod i f i cat i o n nu mbe r i f app l i ca bl e .

	

At t achi ng par t s f o r Det ai l Par t

I f ± p ar t you h ave or der ed has been r epl aced wi t h ± n ewor

	

Par t s of Det ai l Par t

i mpr oved

	

par t ,

	

your

	

l ocal Te k t r o n i x,

	

I nc .

	

F i el d Of f i ce or

	

At t achi ng p ar t s f o r Par t s of Det ai l Par t

r epr esent at i ve wi l l co nt act you co ncer ni ng any c hange i n par t

	

- - -

	

- - -

nu mber .

Cha nge i n f o r mat i on , i f any, i s l ocat ed at t he r ear of t h i s

	

At t ac h i ng Par t s al ways app ea r i n t he same i nd ent at i on as

ma nu al .

	

t he i t emi t mou nt s, wh i l e t he d et ai l par t s a re i nd ent ed t o t he r i g h t .

I nd ent e d i t ems ar e pa r t of , and i ncl ud ed wi t h, t he n ext h i g her

SPECI AL NOTES ANDSYMBOLS

	

i nd ent at i on . The se par at i o n symbol - - - ' - - - i nd i cat es t he en d of

at t ac h i ng p a r t s .
§ŸŸŸ

	

Par t f i r st add ed at t h i s se r i al numb er

ŸŸ§

	

Par t r emoved af t er t h i s ser i al nu mber

	

At t ac h i ng par t s mu st b e pur c hased se par at el y, un l ess ot her wi se

s peci f i ed.

F I GURE AND I NDEX NUMBERS

I t ems i n t h i s sect i o n a re ref er ence d by f i gur e and i ndex

number s t o t he i l l ust r at i o ns .

	

I n t he Par t s L i st , an I t em Name i s se par at ed f r om t he

d esc r i p t i on by ± col o n ( : ) . Because of s pace l i mi t at i o ns, an I t em

Name may somet i mes app ea r as i ncompl et e . For f ur t he r I t em
Name i dent i f i cat i o n , t he U. S . Feder al Cat al ogi ng Handboo k —6- 1

ca n be u t i l i ze d where possi bl e .

ABBREVI ATI ONS

Sect i on 10- 2235 Ser vi ce

Thi s mechani cal par t s l i st i s i ndent ed t o i ndi cat e i t em

r el at i o ns hi ps . F ol l owi ng i s an exampl e of t he i nd ent at i on syst em

u sed i n t he d esc r i pt i on col umn .

I TEM NAME

I NCH

	

ELCTRN

	

ELECT RON

	

I N

	

INCH

	

SE

	

SI NGLE END
µ

	

NUMBER SI ZE

	

ELEC	 ELECT RI CAL

	

I NCA ND

	

INCANDESCENT

	

SECT

	

SECTI ON
ACTR	 ACTUATOR

	

ELCTLT

	

ELECT ROLYTI C

	

I NSUL

	

I NSUL ATOR

	

SEMI CONDSEMI CONDUCTOR
ADPTR ADAPTER

	

ELEM ELEMENT

	

I NTL I NTERNAL

	

SHL D SHI EL D
A L I GN

	

AL I GNMENT	 EPL

	

ELECT RI CAL PARTS LI ST

	

LPHL DR

	

LAMPHOLDER

	

SHL DR

	

SHOUL DERED
A L ALUMI NUM

	

EQPT EQUI PMENT

	

MACH MACHI NE

	

SKT SOCKET
ASSEM ASSEMBLED

	

• §¤ EXTERNAL

	

MECH MECHANI CAL

	

SL SLI DE
ASSY

	

ASSEMBLY

	

FI L

	

FI LLI STER HEAD

	

MTG

	

MOUNTI NG

	

SLFLKG

	

SELF- LOCKI NG
‘ ¤¤• • ATTENUATOR

	

FLEX FLEXI BLE

	

NI P NI PPLE

	

SLVG SLEEVI NG
AWG

	

AMERI CAN WI RE GAGE

	

FLH

	

FLAT HEAD

	

NON WI RE NOTWI RE WOUND

	

SPR

	

SPRING
B D

	

BOARD

	

FL TR

	

FI LTER

	

OBD

	

ORDER BY DESCRI PTI ON	 SO

	

SQUARE
BRKT	 BRACKET	 FR

	

FRAME or FRONT

	

OD

	

OUTSI DE DI AMETER	 SST

	

STAI NLESS STEEL
BRS

	

BRASS

	

FSTNR

	

FASTENER

	

OVH

	

OVAL HEAD

	

ST L	 ST EEL
BRZ

	

BRONZE

	

FT

	

FOOT

	

¡ —BRZ	 PH OSPHOR BRONZE

	

SW

	

SWI TCH
BSHG

	

BUSHI NG

	

FXD

	

F I XED

	

PL

	

PL AI No r PL AT E

	

¤

	

T UBE
CAB CABI NET

	

GSKT GASKET

	

PL STC PL ASTI C

	

T ERM TERMI NAL
CAP	 CAPACI TOR

	

HDL

	

HANDLE

	

PI N

	

PART NUMBER

	

T HD

	

THREAD
CER

	

CERAMI C

	

HEX

	

HEXAGON

	

¡ • —

	

PAN HEAD

	

THK

	

THI CK
CHAS

	

CHASSI S

	

HEX HD

	

HEXAGONAL HEAD

	

PWR

	

POWER

	

T NSN

	

TENSI ON

	

.
CKT

	

CI RCUI T

	

HEX SOC

	

HEXAGONAL SOCKET

	

RCPT

	

RECEPTACLE

	

TPG

	

TAPPI NG
COMP

	

COMPOSI TI ON

	

HLCPS

	

HELI CAL COMPRESSI ON

	

RES

	

RESI STOR

	

TRH

	

TRUSS HEAD
CONN

	

CONNECTOR

	

HLEXT

	

HELI CAL EXTENSI ON

	

RGD

	

RI GI D

	

V

	

VOLTAGE
COV

	

COVER

	

HV

	

HI GH VOLTAGE

	

RLF

	

RELI EF

	

VAR

	

VARI ABLE
CPLG

	

COUPLI NG

	

I C

	

I NTEGRATED CI RCUI T

	

RTNR

	

RETAI NER

	

W/

	

WI TH
CRT

	

CATHODE RAY TUBE

	

I D

	

I NSI DE DI AMETER

	

SCH

	

SOCKET HEAD

	

WSHR

	

WASHER
DEG DEGREE

	

( DENT I DENTI FI CATI ON

	

SCOPE OSCI LLOSCOPE

	

XFMR TRANSFORMER
DWR DRAWER

	

I MPLR I MPELLER

	

SCR SCREW

	

XSTR TRANSI STOR



Repl aceabl e Mec hani cal Par t s- 2235 Ser vi ce

Mf r . Code

	

Manuf act ur e r

	

Add r ess

	

Ci t y, St at e, Zi p

00779

	

AMP, I NC.

	 zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

¡ Ÿ BOX 3608

	

HARRI SBURG, PA 17105
01536

	

CAMCAR DI V OF TEXTRON I NC. SEMS
PRODUCTS UNI T

	

1818 CHRI STI NA ST .

	

ROCKFORD, I L 61108
02768

	

I LL I NOI S TOOL WORKS, I NC. , FASTEX DI V.

	

195 ALGONQU I N ROAD

	

DES PLAI NES, I L 60016
05129

	

KI LOENGI NEER I NGCOMPANY

	

2015 D

	

L A VERNE, CA 91750
06383

	

PANDUI T CORPORATI ON	 17301 RI DGELAND

	

TI NLEY PARK, 1L 60477
12327

	

FREEWAY CORPORATI ON	 9301ALLEN DRI VE

	

CLEVELAND, OH 44125
12697

	

CLAROSTAT MFG. CO. , I NC.

	

LOWERWASHI NGTONSTREET

	

DOVER, NH 03820
13511

	

AMPHENOL CARDRE DI V. , BUNKER RAMOCORP.

	

LOS GATOS, CA 95030
16428

	

BELDEN CORP.

	

¡ . Ÿ. BOX 1331

	

RI CHMOND, I N 47374
22526

	

BERGELECTRONI CS, I NC.

	

YOUK EXPRESSWAY

	

NEWCUMBERLAND, PA 17070
24931

	

SPECI ALI TY CONNECTOR CO. , I NC.

	

2620 ENDRESS PLACE

	

GREENWOOD, I N 46142
71400

	

BUSSMAN MFG. , DI VI SI ONOF MCGRAW-
EDI SON CO.

	

2536 W. UNI VERSI TY ST.

	

ST . L OUI S, MO 63107
73743

	

FI SCHER SPECI AL MFG. CO.

	

446 MORGAN ST.

	

CI NCI NNATI , OH 45206
77820

	

BENDI X CORP. , THE, ELECTRI CAL
COMPONENTS DI VI SI ON

	

SHERMANAVE.

	

SI DNEY, NY 13838
78189

	

I LL I NOI S TOOL WORKS, I NC.
SHAKEPROOF DI VI SI ON	 ST . CHARLES ROAD

	

EL GI N, I L 60120
80009

	

TEKTRONI X, I NC.

	

¡ Ÿ BOX 500

	

BEAVERTON, OR97077
80126

	

PACI FI C ELECTRI CORD CO.

	

747 W. REDONDO BEACH, P Ÿ BOX 10

	

GARDENA, CA 90247
83385

	

CENTRAL SCREWCO.

	

2530 CRESCENT DR.

	

BROADVI EW, I L 60153
89663

	

REESE, J . RAMSEY, I NC.

	

71 MURRAY STREET

	

NEWYORK, NY 10007
93907

	

TEXTRON I NC. CAMCAR DI V	 600 18TH AVE

	

ROCKFORD, I L 61101
S3109

	

C/ OPANEL COMPONENTS CORP.

	

¡ . Ÿ. BOX 6626

	

SANTA ROSA, CA 95406
S3629

	

PANEL COMPONENTS CORP.

	

2015 SECOND ST .

	

BERKELEY, CA 94170

10- 2

CROSS I NDEX- MFR. CODE NUMBER TO MANUFACTURER

REV œ‘ ¥ 1983



Fi g . &

I ndex

	

Tekt r on i x

	

Se r i al / Model No .

	

Mf r

No .

	

Par t No .

	

Ef f

	

Dscont

	

Qt y

	

1 2 3 4 5

	

Name & Descr i pt i on

	

Co de

	

Mf r Par t Number

1- 1

	

334- 5001- 06

	

1

	

MARKER, I DENT: MARKED CAUTI ON U. S. A .

	

80009

	

334- 5001- 06
334- 5001- 07

	

1

	

MARKER, [ DENT: MARKED CAUTI ON U. K .

	

80009

	

334- 5001- 07
- 2 200- 2538- 00

	

1 COVER, REAR: PLASTI C

	

80009 200- 2538- 00
" " " " " " " ( ATTACHI NG PARTS) " " " " " '

- 3

	

211- 0691- 00

	

2

	

SCREW, MACHI NE: 6- 32zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ 0. 625, ¡ • —

	

01536

	

OBD
" " " " " " ( END ATTACHI NG PARTS) " " " " '

- 4

	

213- 0882- 00

	

1

	

SCREW, TAPPING: 6- 32 § 0. 437 TYPE C

	

01536

	

OBD
- 5

	

334- 4714- 00

	

1

	

MARKER, I DENT: MARKED HANDLE TAG

	

80009

	

334- 4714- 00
- 6 367- 0289- 00

	

1 HANDLE, CARRYI NG: 13. 855, SST

	

80009 367- 0289- 00
" " ' * " " " " ( ATTACHI NGPARTS) " " " " " '

- 7

	

212- 0144- 00

	

2

	

SCREW, T PG, TF: 8- 16 § 0. 562 L

	

93907

	

225- 38131- 012
' " " " " " " ( END ATTACHI NGPARTS) " " " " '

- 8 390- 0790- 06

	

1 CABI NET, SCOPE: W/ FEET

	

80009 390- 0790- 00

REV œ‘ ¥ 1983

Rep l aceabl e Mech an i cal Par t s- 2235 Ser vi ce

10- 3



ÉzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

' 1™1y1 ¹ ~

™™



2235 SERVI CE

2



™™
™™™™zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

	

U1

	

Â

	

~ ¹

	

~ ™™Å Æ

¹

¦
¦

Æ©

64
59

79



F i g . &

I ndex

	

Tekt r oni x

	

Ser i al / Model No .

	

Mf r

No .

	

Par t No .

	

Ef f

	

Dscont

	

Qt y

	

1 2 3 4 5

	

Name & Descr i pt i on

	

Code

	

Mf r Par t Number

2- 1

	

334- 5002- 00

	

1

	

PLATE, I DENT: MKD TEKTRONI X

	

80009

	

334- 5002- 00
- 2 426- 1765- 00

	

1 FRAME, CRT:

	

80009 426- 1765- 00
" " " " " " " ( ATTACHI NG PARTS) " " " " " '

- 3

	

211- 0690- 01

	

2

	

SCREW, MACHI NE: 6- 32zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ 0. 875 PNH, TORX DR, SLO

	

93907

	

OBD
" " " " " " ( ENDATTACHI NG PARTS) " " " " '

- 4 337- 2775- 00

	

1 SHLD, I MPLOSI ON :

	

80009 337- 2775- 00
- 5

	

366- 1391- 03

	

1

	

KNOB: DOVE GRAY, 0. 081 I D § 0. 28 OD § 0. 32 —

	

80009

	

366- 1391- 03
- 6

	

366- 2146- 03

	

1

	

KNOB: DOVE GRAY, 0. 235 I D § 0. 5 OD § 0. 531 —

	

80009

	

366- 2146- 03
- 7

	

366- 1833- 01

	

4

	

KNOB: DOVE GRAY, 0. 25 I D § 0. 392 OD § 0. 466

	

80009

	

366- 1833- 01
- 8

	

366- 1701- 01

	

1

	

KNOB: GY, 0. 127 I D § 0. 392 OD § 0 .

	

80009

	

366- 1701- 01
- 9

	

210- 0583- 00

	

1

	

NUT, ¡ L‘ ™• ,—• § : 0 . 25- 32 § 0. 312 I NCH, BRS

	

73743

	

2§20317- 402
- 10

	

210- 0021- 00

	

1

	

WASHER, LOCK: I NTL, 0 . 476 I D § 0. 60" ŸŸ ST

	

78189

	

1222- 01- 00- 0541C
- 11

	

366- 2152- 00

	

2

	

KNOB: DOVE GRAY, 0 . 284 I D § 0. 392 OD § 0. 466

	

80009

	

366- 2152- 00
- 12

	

366- 2148- 01

	

2

	

KNOB: G¥ , VŸL¤S/ DI V 0. 72 OD, 0 . 79H

	

80009

	

366- 2148- 01
- 13

	

331- 0328- 00

	

1

	

DI AL, CONTROL : 10 TURN FOR 0. 25 DI A SHAFT

	

05129

	

461- S- 70
- 14

	

210- 0840- 00

	

1

	

WASHER, FLAT : 0 . 39 I D § 0. 562 I NCH OD, STL

	

89663

	

644R
- 15

	

366- 2013- 00

	

9

	

PUSH, BUTTON: DI RTY GRAY, 0 . 134 SO§ 0. 480

	

80009

	

366- 2013- 00
- 16

	

366- 2049- 00

	

2

	

KNOB: GY, 0. 712 I D § 0. 41 OD § 0. 496 H, W/ BAR

	

80009

	

366- 2049- 00
- 17

	

131- 0126- 00

	

2

	

CONNECTOR, RCPT, : BNC, FEMALE

	

77820

	

9663- 1 NT- 34
- 18

	

366- 2151- 01

	

1

	

KNOBTLI NT GRAY, 0 . 22 I D § 0. 392 OD§ 0. 466

	

80009

	

366- 2151- 01
- 19

	

210- 0583- 00

	

1

	

NUT, PLAI N, HEX: 0 . 25- 32 § 0. 312 I NCH, BRS

	

73743

	

2§20317- 402
- 20

	

366- 1840- 02

	

1

	

KNOB: G¥ ,¤™œ• / DI V , 0 . 127 I D § 0. 855

	

80009

	

366- 1840- 02
- 21

	

366- 1850- 00

	

1

	

KNOB: CL• ‘ R, 0. 252 I D § 1 . 2 OD § 0

	

80009

	

366- 1850- 00
- 22 131- 0955- 00

	

1 CONN, RCPT, ELEC: BNC, FEMALE

	

13511 31- 279
- 23

	

210- 0255- 00

	

1

	

TERM™ NAL, LUG: 0 . 391 I D, LOCKI NG, BRS CD PL

	

80009

	

210- 0255- 00
- 24 333- 2918- 00

	

1 PANEL, FRONT:

	

80009 333- 2918- 00
- 25 386- 4850- 00

	

1 SUBPANEL, FRONT :

	

80009 386- 4850- 00
" " " " " " " ( ATTACHI NG PARTS) " " " " " '

- 26

	

213- 0881- 00

	

3

	

SCREW, TAPPI NG: 6- 32 § 0. 25 ¤¥¡ • C

	

01536

	

OBD
- 27

	

213- 0882- 00

	

2

	

SCREW, TAPPI NG: 6- 32 § 0. 437 ¤¥¡ • C

	

01536

	

OBD
" " " " " " ( ENDATTACHI NG PARTS) " " " " '

- 28 348- 0660- 00

	

4 CUSHI ON, CRT: POLYURETHANE

	

80009 348- 0660- 00
- 29

	

361- 1192- 00

	

1

	

SPACER, SLEEVE: 0. 45 L § 0. 25 I D, AL

	

80009

	

361- 1192- 00
- 30 407- 2824- 00

	

1 BRACKET, GROUND: PANEL

	

80009 407- 2824- 00
" " " " " " " ( ATTACHI NG PARTS) " " " " " '

- 31

	

210- 0586- 00

	

2

	

NUT, PL, ASSEM WA: 4- 40 § 0. 25, STL

	

83385

	

OBD

" " " " " " ( ENDATTACHI NG PARTS) " " " " '
- 32

	

214- 3375- 00

	

2

	

LEVER, SWI TCH: AC- GND- DC, PLASTI C

	

80009

	

214- 3375- 00
- 33 441- 1631- 00

	

1 CHASSI S, SCOPE: FRONT

	

80009 441- 1631- 00
- 34

	

213- 0881- 00

	

4

	

SCREW, TAPPI NG: 6- 32 § 0. 25 ¤¥¡ • C

	

01536

	

OBD
- 35 386- 4443- 00

	

1 SUPPORT, SHI ELD : CRT, FRONT, PLASTI C

	

80009 386- 4443- 00
- 36

	

200- 2519- 00

	

1 .

	

CAP. , CRT SOCKET: NATURAL LEXAN

	

80009

	

200- 2519- 00
- 37 214- 1061- 05

	

1 SPAI NG, GROUND: PLATED

	

80009 214- 1061- 05
- 38 426- 1766- 00

	

1 MOUNT, RESI LI ENT : CRT, REAR

	

80009 426- 1766- 00
- 39

	

344- 0347- 00

	

1

	

CLI P, ELECTRI CAL : ANODE, 0. 72 OD, NYLON

	

80009

	

344- 0347- 00
- 40

	

334- 1379- 00

	

1

	

LABEL : CRT, ADHESI VE BACK

	

80009

	

334- 1379- 00
- 41

	

334- 1951- 00

	

1

	

MARKER, I DENT : CRT WARNI NG

	

80009

	

334- 1951- 00
- 42

	

337- 2774- 00

	

1

	

SHI ELD, ELEC: CRT, STEEL

	

80009

	

337- 2774- 00
- 43

	

- - - - - - - - - -

	

1

	

DELAY L I NE, ELEC: 93NS, 150 Ÿ—œ, ‘ SS¥
- - - - - - - - - -

	

-

	

( SEE DL9210 CHASSI S REPL)
- 44

	

346- 0121- 00

	

2

	

STRARELECCOMP: TI E DOWN, 5 . 0 LONG

	

06383

	

PLC1 . 51- S8
" " " " " " ' ( ATTACHI NGPARTS) " " " " " '

- 45

	

213- 0882- 00

	

2

	

. SCREW, TAPPI NG: 6- 32 § 0. 437 ¤¥¡ • C

	

01536

	

OBD
" " " " ' ( END ATTACHI NG PARTS) " " " " '

- 46

	

346- 0128- 00

	

1

	

STRAP, TI E DOWN: 0 . 1 W§ 8. 0" LONG, NYLON

	

06383

	

PLT2M
- 47

	

136- 0202- 08

	

1

	

SKT, PL- 1 • ELEK: ELECTRON TUBE, 14 CONTACT

	

80009

	

136- 0202- 08
- 48

	

334- 4251- 00

	

1

	

MARKER, I DENT : MKD CAUTI ON

	

80009

	

334- 4251- 00
- 49

	

337- 2772- 00

	

1

	

SHI ELD, ELEC: POWER SUPPLY, AL

	

80009

	

337- 2772- 00
" " " " " " " ( ATTACHI NGPARTS) " " " " " '

- 50

	

211- 0304- 00

	

3

	

SCREW, MACHI NE: 4- 40 § 0. 312, ¡ • —

	

01536

	

OBD
" " " " " " ( END ATTACHI NG PARTS) " " " " '

- 51

	

348- 0555- 00

	

1

	

GROMMET, PLASTI C: SI L GY, U SHAPE, 0. 52 I D

	

80009

	

348- 0555- 00
- 52

	

344- 0334- 00

	

1

	

CLI RCI RCUI T BD: PLASTI C

	

80009

	

344- 0334- 00

REV œ‘ ¥ 1983
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Repl aceabl e Mec hani cal Par t s- 2235 Se r vi ce

F i g . &

I ndex

	

Te k t r on i x

	

Se r i al / Model No .

	

Mf r
No .

	

Par t No .

	

Ef f

	

Dscont

	

Qt y

	

1 2 3 4 5

	

Name & De scr i pt i on

	

Code

	

Mf r Par t Nu mber

2- 53

	

134- 0158- 00

	

2

	

BUTTON, PLUG: 0 . 187 DI A, NYLON	 02768

	

207- 080501- 00
- 54

	

200- 2264- 00

	

1

	

CAP. , FUSEHOLDER : 3AG FUSES

	

S3629

	

FEK 031 1666
- 55 200- 1388- 03

	

1 COVER, FUSE, LEAD: POLYURETHANE

	

80009 200- 1388- 03
- 56

	

204- 0833- 00

	

1

	

BODY, FUSEHOLDER: 3AG & 5zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ 20 œœFUSES

	

S3629

	

031 . 1653( MDLFEU)
- 57

	

210- 1039- 00

	

1

	

WASHER, LOCK: ™• ¤ , 0 . 521 I D § 0. 625 I NCHŸ

	

24931

	

OBD
- 58 131- 0955- 00

	

1 CONN, RCPT, ELEC: BNC, FEMALE

	

13511 31- 279
- 59

	

- - - - - - - - - -

	

1

	

FI LTER, RF I : 1A, 250VAC
- - - - - - - - - -

	

-

	

( SEE FL9001 CHASSI S REPL)
. . . . . . * . . * . . ' . ( ATTACHI NGPARTS) " " " " " '

- 60

	

211- 0323- 00

	

2

	

SCREW, MACHI N• : 4- 40 § 0. 312, FLH, 100 DEG

	

83385

	

OBD
- 61

	

210- 0583- 00

	

2

	

NUT, PLAI N, HEX: 0 . 25- 32 § 0. 312 I NCH, BRS

	

73743

	

2§20317- 402
" " " " " " ( END ATTACHI NG PARTS) " " " " '

- 62

	

200- 2845- 00

	

1

	

COVER, CKT BD: LI NE FI LTER

	

80009

	

200- 2845- 00
- 63

	

670- 7615- 00

	

1

	

CKT BOARD ASSY: EMI FI LTER BOARD

	

80009

	

670- 7615- 00
- - - - - - - - - -

	

-

	

( SEE ‘ 6 REPL)

. . . . . . . . . . . . . . ( ATTACHI NGPARTS) " " " " " '
- 64

	

210- 0586- 00

	

2

	

NUT, PL , ASSEMWA: 4- 40 § 0. 25, ST L	 83385

	

OBD
. ' . . .. . .. . .. ( END ATTACHI NGPARTS) " " " " '

- 65

	

129- 0339- 00

	

2

	

POST, ELEC- MECH: 0 . 27 L ONG§ 0. 25 HEX BRS

	

80009

	

129- 0339- 00
' . .. . " " " " ' ( ATTACH I NGPARTS) " ' . " " " '

- 66

	

211- 0303- 00

	

2

	

SCREW,MACHI NE: 4- 40 § 0. 25, FLH 100 DEG

	

01536

	

OBD
" " " " ' . .. ( EN D ATTACHI NGPARTS) " " " " '

- 67

	

210- 0202- 00

	

1

	

TERMI NAL, LUG: 0 . 146 I D, LOCKI NG, BRZ TI NNED

	

78189

	

2104- 06- 00- 252Ÿ•
" ( ATTACHI NG PARTS) " ' . " " " '

- 68

	

210- 0457- 00

	

1

	

NUT, PL, ASSEMWA: 6- 32 § 0. 312, STL CD PL

	

83385

	

OBD
" " " " " " ( END ATTACHI NGPARTS) " " " . ..

- 69

	

334- 3379- 02

	

1

	

MARKER, I DENT: MARKED GROUND SYMBOL	 80009

	

334- 3379- 02
- 70

	

407- 2729- 00

	

1

	

BRACKET, HEAT SK: AL	 80009

	

407- 2729- 00
. . . . . . . . . . . . . . ( ATTACHI NG PARTS) " " ' . " " '

- 71

	

211- 0304- 00

	

1

	

SCREW, MACHI NEA- 40 § 0. 312, ¡ • —

	

01536

	

OBD
- 72

	

210- 0586- 00

	

2

	

NUT, PL , ASSEMWA: 4- 40 § 0. 25, STL	 83385

	

OBD
" " " " . " ' ( END ATTACHI NG PARTS) " " . " "

- 73

	

211- 0302- 00

	

1

	

SCREW, MACHI NE: 4- 40 § 0. 75, ¡ • —

	

01536

	

Ÿ’ Ÿ
- 74

	

210- 0586- 00

	

1

	

NUT, PL , ASSEMWA: 4- 40 § 0. 25, ST L	 83385

	

OBD
- 75 342- 0582- 01

	

1 I NSULATOR, PLATE: T RANSI STOR, CERAMI C

	

80009 342- 0582- 01
- 76 343- 1025- 00

	

1 RETAI NER, XSTR:

	

80009 343- 1025- 00
- 77

	

211- 0691- 00

	

1

	

SCREW, MACH I NE: 6- 32 § 0. 625, ¡ • —

	

01536

	

OBD
- 78

	

210- 0408- 00

	

1

	

NUT, PLAI N, HEX. : 6- 32 § 0. 312 I NCH, BRS

	

73743

	

3040- 402
- 79

	

342- 0555- 00

	

1

	

I NSULATOR, PLATE: HEAT SI NK, AL	 80009

	

342- 0555- 00
- 80

	

343- 0969- 00

	

1

	

RETAI NER, XSTR: POLYPHENYLENE SULFI DE

	

80009

	

343- 0969- 00
- 81

	

361- 1047- 00

	

1

	

SPACER, VAR RES: 0. 3 § 0. 615 § 0. 55

	

80009

	

361- 1047- 00
- 82 441- 1536- 01

	

1 CHASSI S, SCOPE: REAR	 80009 441- 1536- 01
- 83

	

161- 0104- 00

	

1

	

CABLE ASSY, PWR, : 3 WI RE, 98 . 0" L ONG

	

16428

	

š—8352- - - - - - - - - -

	

-

	

( ALSO SEE STANDARD ACCESSORI ES)
161- 0104- 06

	

1

	

CABLE ASSY, PWR: 3 § 0. 75œœSQ, 220 V, 98 . OL	 S3109

	

OBD
- - - - - - - - -

	

-

	

( OPTI ON ‘ 1 EUROPEAN)
161- 0104- 07

	

1

	

CABLE ASSY, PWR: 3 § 0. 75œœSQ, 240 V, 98 . 0 L

	

80126

	

OBD
- - - - - - - - - -

	

-

	

( OPTI ON ‘ 2 UNI TED KI NGDOM)
161- 0104- 05

	

1

	

CABLEASSY, PWR: 3, 18 AWG, 240V, 98 . 0 L

	

S3109

	

OBD
- - - - - - - - -

	

-

	

( OPTI ON ‘ 3 AUSTRALI AN)
161- 0104- 08

	

1

	

CABLEASSY, PWR: 3, 18 AWG, 240V, 98. 0 L

	

80126

	

OBD
- - - - - - - - - -

	

-

	

( OPTI ON ‘ 4 NORTH AMERI CAN)
161- 0167- 00

	

1

	

CABLEASSY, PWR: 3 . 0 § 0. 75, 6A, 240 V, 2 . 5 M	 S3109

	

OBD
- - - - - - - - - -

	

-

	

( OPTI ON ‘ 5)

10- 6 REV œ‘ ¥ 1983



Repl aceabl e Mechani cal Par t s- 2235 Ser vi ce

Fi g . &

I ndex

	

Tekt r oni x

	

Ser i al / Model No .

	

Mf r
No .

	

Par t No .

	

E f f

	

Dscont

	

Qt y

	

1 2 3 4 5

	

Name & Descr i pt i on

	

Code

	

Mf r Par t Number

3- 1

	

334- 4251- 00

	

1

	

MARKER, I DENT: MKDCAUTI ON

	

80009

	

334- 4251- 00
- 2

	

337- 2773- 00

	

1

	

SHI ELD, ELEC: POWER SUPPLY, LOWER, PLSTC

	

80009

	

337- 2773- 00
" " " ' * " " " ( ATTACHI NG PARTS) " " ' * " " '

- 3

	

211- 0304- 00

	

1

	

SCREW, MACHI NE: 4- 40zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA§ 0. 312, ¡ • —

	

01536

	

OBD
" " " " " " ( END ATTACHI NG PARTS) " " " " '

- 4

	

366- 1480- 02

	

1

	

PUSH BUTTOWGRAY

	

80009

	

366- 1480- 02
- 5

	

384- 1576- 01

	

1

	

EXTENSI ON SHAFT: 12 . 809 L, PLASTI C

	

80009

	

384- 1576- 01
- 6

	

200- 2735- 00

	

1

	

COVER, POWER SW:

	

80009

	

200- 2735- 00
- 7

	

- - - - - - - - - -

	

1

	

SWI TCH, PUSH: DPDT, 4A, 250VAC, W/ BRKT
- - - - - - - - - -

	

-

	

( SEE Al S901 REPL)
- 8

	

377- 0512- 00

	

6

	

I NSERT, KNOB: 0 . 125 I D § 0. 663 L, AL

	

80009

	

377- 0512- 00
- 9

	

670- 7611- 00

	

1

	

CKT BOARD ASSY : FRONT PANEL

	

80009

	

670- 7611- 00
- - - - - - - - - -

	

-

	

( SEE ‘ 3 REPL)
- 10

	

131- 0608- 00

	

2

	

. TERMI NAL, PI N: 0 . 365 L § 0. 025 ¡ — BRZ GOLD

	

22526

	

47357
- 11

	

136- 0499- 02

	

3

	

. CONNECTOR, RCPT, : 2 CONTACT

	

00779

	

3- 380949- 2
- 12

	

670- 7612- 00

	

1

	

CKT BOARD ASSY: ALTERNATE SWEEP

	

80009

	

670- 7612- 00
- - - - - - - - - -

	

-

	

( SEE ‘ 5 REPL)
- 13

	

131- 0589- 00

	

27

	

. TERMI NAL, PI N: 0 . 46 L § 0. 025 SQ

	

22526

	

48283- 029
- 14

	

670- 7560- 00

	

1

	

CKT BOARD ASSY: MAI N

	

80009

	

670- 7560- 00
- - - - - - - - - -

	

-

	

( SEE Al REPL)
- 15

	

131- 0608- 00

	

3

	

. TERMI NAL, PI N: 0. 365 L § 0. 025 ¡ — BRZ GOLD

	

22526

	

47357
- 16

	

131- 0589- 00

	

7

	

J • Rœ™• ‘ L, PI N: 0. 46 L § 0. 025 SQ

	

22526

	

48283- 029
- 17

	

343- 0088- 00

	

1

	

. CLAMP, LOOP: 0 . 062 I NCH DI A

	

80009

	

343- 0088- 00
672- 1064- 00

	

1

	

CKT BOARDASSY: ATTENUATOR/ TI MI NG

	

80009

	

672- 1064- 00
- 18

	

346- 0196- 00

	

1

	

STRAP, GROUND: ATTEN, 3 . 0 § 0. 75

	

80009

	

346- 0196- 00
. * . . . . . . . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA�

. * ( ATTACHI NG PARTS) " " " " " '
- 19

	

211- 0325- 00

	

2

	

. SCR, ASSEM WSHR: 4- 40 § 0. 25, PNH, TORX DRI VE

	

01536

	

OBD
- 20

	

210- 0801- 00

	

1

	

. WASHER, FLAT : 0 . 14 I D § 0. 025 THK, BRS • ™

	

12327

	

OBD
" " " " " ' ( END ATTACHI NG PARTS) " " " " '

- 21

	

361- 1191- 00

	

1

	

S¡ ‘ C• R, Cš¤ BD: 0 . 222 § 0. 125 § 0. 25

	

80009

	

361- 1191- 00
- 22

	

337- 3014- 00

	

1

	

. SHI ELD, ELEC: ATTENUATOR TOP

	

80009

	

337- 3014- 00
" " " " " ' ( ATTACHI NG PARTS) " " " " " '

- 23

	

211- 0325- 00

	

1

	

SCR, ASSEMWSHR: 4- 40 § 0. 25, PNH, TORX DRI VE

	

01536

	

OBD
- 24

	

211- 0326- 00

	

2

	

. SCREW, MACHI NE: 4- 40 § 1 . 25, PNH, TORX DRI VE

	

93907

	

OBD
" " " " ' ( ENDATTACHI NG PARTS) " " " " '

- 25

	

670- 7561- 00

	

1

	

CKT BOARD ASSY: ATTENUATOR

	

80009

	

670- 7561- 00
- - - - - - - - - -

	

-

	

. ( SEE ‘ 2 REPL)

" " " " " " ' ( ATTACHI NG PARTS) " " " " " '
- 26

	

211- 0325- 00

	

1

	

SCR, ASSEMWSHR: 4- 40 § 0. 25, PNH, TORX DRI VE

	

01536

	

OBD
- 27

	

129- 0986- 00

	

1

	

. SPACER, POST : 0. 966 L , 4- 40 THDBOTH ENDS

	

80009

	

129- 0986- 00
" " " " ' ( END ATTACHI NG PARTS) " " " " "

- 28

	

384- 1056- 00

	

2 .

	

. . EXTENSI ON SHAFT: 0 . 125 OD § 6. 58 I NCH LON

	

80009

	

384- 1056- 00
376- 0209- 00

	

2

	

. . CPLG SHAFT, RGD: 0 . 127 I D, PLASTI C

	

80009

	

376- 0209- 00
- 29

	

401- 0370- 00

	

4

	

. . BEARI NG, CAM SW: END, 0 . 6 DI A

	

80009

	

401- 0370- 00
- 30

	

210- 0406- 00

	

4

	

. . NUT, ¡ L‘ ™• , —• § . : 4- 40 § 0. 188 I NCH, BRS

	

73743

	

12161- 50
- 31

	

214- 1126- 01

	

6

	

. SPRI NG, FLAT : 0 . 7 § 0. 125, CU BE GRNCLR

	

80009

	

214- 1126- 01
214- 1126- 02

	

2

	

.. SPRI NG, FLAT : RED COLORED

	

80009

	

214- 1126- 02
- 32 214- 1752- 00

	

8 . . ROLLER, DETENT :

	

80009 214- 1752- 00
- 33

	

401- 0369- 00

	

2

	

. . BEARI NG, CAM SW: CENTER, 0 . 6 DI A

	

80009

	

401- 0369- 00
" " " " " " ( ATTACHI NG PARTS) " " " " " '

- 34

	

311- 0325- 00

	

2

	

. . RES. , VAR, NONWI R : 2 . 5MŸ—œ, 20Š

	

12697

	

381- CM39666
. . . . . . . . . . . . ( END ATTACHI NG PARTS) " " " " '

- 35

	

105- 0934- 00

	

2

	

. . ACTUATOR, CAMSW: AC- GND- DC

	

80009

	

105- 0934- 00
- 36

	

105- 0935- 00

	

2

	

. . ACTUATOR, CAMSW: ATTENUATOR

	

80009

	

105- 0935- 00
- 37

	

343- 1020- 00

	

2

	

. . RETAI NER, CONT : ABS GRAY

	

80009

	

343- 1020- 00
" " " " " " ( ATTACHI NG PARTS) " " " " " '

- 38

	

211- 0325- 00

	

4

	

. . SCR, ASSEM WSHR: 4- 40 § 0. 25, PNH, TORX DRI V

	

01536

	

OBD
" " " " " ( END ATTACHI NG PARTS) " " " " '

- 39

	

361- 1193- 00

	

2

	

. . SPACER, SLEEVE: 0 . 555 L § 0. 13 I D

	

80009

	

361- 1193- 00
- 40

	

131- 1758- 11

	

2

	

. CONT ASSY, ELEC: 8 CONTACTS

	

80009

	

131- 1758- 11
131- 1758- 12

	

2

	

. . CONT ASSY, ELEC: 8 CONTACTS

	

80009

	

131- 1758- 12
- 41

	

131- 0787- 00

	

2

	

. . CONTACT, • LEC: 0 . 64 I NCH LONG

	

22526

	

47359
- 42

	

131- 0608- 00

	

11

	

. . TERMI NAL, ¡ ™• : 0. 365 L § 0. 025 ¡ —BRZ GOLD

	

22526

	

47357

REV œ‘ ¥ 1983
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Repl aceabl e Mechani cal Par t s- 2235 Se r vi ce

F i g . &

I n dex

	

Te k t r oni x

	

Ser i al / Model No .

	

Mf r

No .

	

Par t No .

	

E f f

	

Dscont

	

Qt y

	

1 2 3 4 5

	

Name & Descr i pt i on

	

Code

	

Mf r Par t Number

3- 43

	

670- 7613- 00

	

1

	

CzyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBAš¤ BOARD ASSYMMI NG( SEE ‘ 4 REPL)

	

80009

	

670- 7613- 00

' * " " " " ' ( ATTACH I NGPARTS) " " " " " '

- 44

	

211- 0325- 00

	

3

	

SCR, ASSEMWSHR: 4- 40 § 0. 25, PNH, TORX DRIVE

	

01536

	

OBD

" " " " ' ( END ATTACHI NGPARTS) " ' " " " '

- 45

	

131- 0608- 00

	

18

	

TERMI NAL , PI N: 0 . 365 L § 0. 025 ¡ — BRZ GOLD

	

22526

	

47357

- 46

	

131- 0787- 00

	

4

	

- CONTACT, ELEC: 0 . 64 I NCH LONG

	

22526

	

47359

- 47

	

337- 2944- 00

	

1

	

SHI ELD, ELEC: SWBOARDS, BOTf OM	 80009

	

337- 2944- 00

- 48

	

210- 0406- 00

	

2

	

NUT, PLAI N, HEX. : 4- 40 § 0. 188 I NCH, BRS

	

73743

	

12161- 50

- 49

	

129- 0906- 00

	

2

	

SPACER, POST: 0 . 685 L W/ 4- 40 ™• ¤ & • §¤ ¤—

	

80009

	

129- 0906- 00

10- 8
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2235 SERVI CE



WE45zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¡ ¹

F i g . &

I ndex

	

Te k t r on i x

	

Se r i a l / Mo d el No .

	

Mf r
No .

	

Par t No,

	

Ef f

	

Dscont

	

Qt y 1 2 3 4 5

	

Name & Desc r i p t i on

	

Ce de

	

Mf r Par t Numb er

STANDARD ACCESSORI ES

- 1

	

010- 6122- 01

	

2 PROBE, VOLTACE : P6122, 1 . 5 œ• ¤• ‘ , ™Ÿ§ W/ ACCESS

	

80009 010- 6122- 01161- 0104- 00

	

£ CABLE ASSY, PWR, : 3 WI RE, 98 . 0" LONG

	

™642 ’ š—8352
- - " - - - - - - -

	

- ( SEE FI G. 2 RMPL)
070- 4206- 00

	

1 MANUAL, TECH : S£ RVI CE, 2235 OSCI LLOSCOPE

	

80009 070- 4206- 00070- 4207- 00

	

1 MANUAL, TECH: OPERATORS, 2235 OSCI LLOSCOPE

	

80009 070- 4207- 00

OPTI ONAL ACCESSORI ES

- 2 01 3 - 0191- 00

	

2 TI P, PROBE : W/ ‘ C¤ U‘ ¤Ÿ‘

	

80009 013- 0191- 00020- 0672- 00

	

1 ACCESSORY š™¤ :

	

80009 020- 0672- 00- 3 200- 2520- 00

	

1 . COVER, SCOPE : FRONT

	

80009 200- 2520- 00016- - 0677- 00

	

1 . POUCH, ACCESSORY :

	

80009 016- 0677- 00- 4 016- 0535- 01

	

1 , . POUCH, ACCESSORY :

	

80009 016- 0535- 01- 5 386- 4647- 01

	

1 . , PLATE, MOUNTI NG: BAµ K, ALUM

	

80009 386- 4647- 01- 6

	

159- 0019- 00

	

1 . , FUSE CARTRI DGE : 3AG, 1A, 250 V , SLO- BLO

	

71400 MDL1
- - - - - - - - - -

	

1 C5C Ÿ¡ ¤™Ÿ• 4 CAMERA
- - - - - - - - - -

	

- ( SEE MANUAL 070- 2824- §§ )
- - - - - - - - -

	

1 2000 OR 2000 SCOPEMOBI LES
- - - - - - - -

	

- ( SEE DATA SHEETS ŸÌ 2- ™538- 00 OR 062- 6644- 00)
016- 0466- 00

	

1 ADAPTER, RACK :

	

80009 016- 0466- 00
- - - - - - - - - -

	

- - ( SEE MANUAL 070- 4186- §§ )

2235 SERVI CE



MANUAL CHANGE I NFORMATI ON

At Tekt r oni x, we cont i nual l y st r i ve t o k eep up wi t h l at est el ect r oni c devel o pment s
by addi ng ci r cui t and component i mpr ovement s t o our i nst r ument s as soon as t hey
ar e devel o ped and t est ed .

Somet i mes, due t o pr i nt i ng and s hi ppi ng r equi r ement s, we can' t get t hese
changes i mmedi at el y i nt o pr i nt ed manual s . Hence, your manual may cont ai n new
change i nf or mat i on on f ol l owi ng pages . zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA

‘ si ngl e change may af f ect sever al sect i ons . Si ncet he change i nf or mat i on s heet s
ar e car r i ed i n t he manual unt i l al l changes ar e per manent l y ent er ed, some
d upl i cat i on may occur . I f no such c hange pages appear f ol l owi ng t hi s page, your
manual i s cor r ect as pr i nt ed .



Tekt r onke

	

MANUAL CHANGE I NFORMATI ON
czyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA¿Àœ¹ ½¤¤µ¿¤¿µÇcµÅµ· ¹ cµ

	

Dat e :

	

2- 16- 83

	

Change Refer ence :

	

œ50226

Pr odu ct :

	

2213, 2215, 2235, 2236

	

Manual Par t No . :

	

See Be l ow

2213 ( 070- 3827- 00) - ’ 029390

2215 ( 070- 3826- 00) - ’ 031640

2235 ( 070- 4206- 00) - ’ Ÿ 10380

2236 ( 070- 4204- 00) - ’ 010550

DESCRI PTI ON

REPLACEABLE ELECTRI CAL PARTS LI ST CHANGES

2213, 2215

CHANGE TO :

‘ 10 ¤940

	

120- 1348- 01

	

XFMR, PWR, SDN&SU : HI GH VOLTAGE

2235, 2236

CHANGE TO:

‘ 1 ¤ 948

	

120- 1348- 01

	

XFMR, PWR, SDN&SU : HI GH VOLTAGE

000- 2775- 00D

Page 1

	

of 1



Tekt mni xa

	

MANUAL CHANGE I NFORMATI ON
COMMI TTED TOEXCELLENCE

	

Dat e:

	

8- 22- 83

	

Change Ref er ence :

	

02/ 0883

Pr od uct :

	

2235 SERVI CE

	

Manual Par t No . :

	

070- 4206- 00

Page 5- 5

	

STEP 4

	

Adj ust Ast i gmat i sm( R874) .

CHANGE TO:

ADD:

ADD:

DI AGRAM

DESCRI PTI ON

	

PG46

TEXT CHANGES
( EFFECTI VEALL SERI AL NUMBERS)

Change p ar t b . t o r ead as f ol l ows :
b . Co nnect t he l evel ed si ne- wave gener at or out pu t vi azyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA± 50- ©ca bl e an d ±
50- © t er mi nat i on t o t he CH 1 OR§ i n p ut conn ect or .

REPLACEABLE ELECTRI CAL PARTS LI ST CHANGES

( SEEBELOWFOREFFECTI VESERI AL NUMBERS)

‘ 1C785

	

ALL SN' s

	

281- 0214- 00

	

CAP, VAR, CER DI : 0. 5- 3 PF, 400 V

	

PC9
‘ 1 R122

	

’ 010450

	

315- 0820- 00

	

RES, FXD, CMPSN: 82 Ÿ—œ, 5%, 0. 25W

	

PC16
‘ 1 R172

	

’ 010450

	

315- 0820- 00

	

RES, FXD, CMPSN: 82 Ÿ—œ, 5%, 0. 25W

	

PC16
Al R317

	

’ 010450

	

321- 0218- 00

	

RES, FXD, CMPSN: 1 . 82š Ÿ—œ, 1%, 0. 125W

	

PC16
Al R318

	

’ 010450

	

321- 0193- 00

	

RES, FXD, CMPSN: 1 š Ÿ—œ, 1%, 0. 125W

	

PC16
Al R319

	

’ 010450

	

321- 0212- 00

	

RES, FXD, CMPSN: 1 . 58š Ÿ—œ, 1%, 0. 125W

	

PC16
Al R322

	

’ 010450

	

321- 0238- 00

	

RES, FXD, CMPSN: 2. 94š Ÿ—œ, 1%, 0. 125W

	

PC16
Al R342

	

’ 010450

	

321- 0218- 00

	

RES, FXD, CMPSN: 1 . 82š Ÿ—œ, 1%, 0. 125W

	

PC16
‘ 1 R343

	

’ 010450

	

321- 0193- 00

	

RES, FXD, CMPSN: 1 š Ÿ—œ, 1 %, 0. 125W

	

PC16
Al R344

	

’ 010450

	

321- 0212- 00

	

RES, FXD, CMPSN: 1 . 58š Ÿ—œ, 1%, 0. 125W

	

PC16
Al R347

	

’ 010450

	

321- 0238- 00

	

RES, FXD, CMPSN: 2. 94š Ÿ—œ, 1%, 0. 125W

	

PC16
Al R352

	

’ 010450

	

321- 0274- 00

	

RES, FXD, CMPSN: 6. 98š Ÿ—œ, 1%, 0. 125W

	

PC16
Al l R353

	

’ 010450

	

321- 0274- 00

	

RES, FXD, CMPSN: 6. 98š Ÿ—œ, 1%, 0. 125W

	

PC16

‘ 1C500

	

ALL SN' s

	

281- 0893- 00

	

CAP, FXD, CER DI : 4. 7 PF, ±0. 5 PF, 100 V

	

PC11
‘ 1 R354

	

’ 010450

	

315- 0272- 00

	

RES, FXD, CMPSN: 2. 7 š Ÿ—œ, 5%, 0. 25W

	

PC16
‘ 1 R500

	

ALL SN' s

	

315- 0101- 00

	

RES, FXD, CMPSN: 100 Ÿ—œ, 5%, 0. 25W

	

PC11
A3R201

	

ALL SN' s

	

315- 0200- 00

	

RES, FXD, CMPSN: 20 Ÿ—œ, 5%, 0. 25W

	

PC13
A3R401

	

ALL SN' s

	

315- 0200- 00

	

RES, FXD, CMPSN: 20 Ÿ—œ, 5%, 0. 25W

	

PC10

CHASSI S PARTS L I ST CHANGES

( SEEBELOWFOR EFFEC¤/ VF_ SERI AL NUMBERS)

R909

	

’ 010395

	

315- 0390- 00

	

RES, FXD, CMPSN: 39 Ÿ—œ, 5%, 0. 25W

	

PC17

DI AGRAMCHANGES

( SEEBELOWFOREFFECTI VE SERI AL NUMBERS)

VERTI CAL PREAMP ANDOUTPUT AMPL

Change R122 ( l ocat i on 3E) and R172 ( l ocat i on 9E) t o 82 ohmr esi st or s

	

8010450

	

PC16

Di sconnect p i n 1 f r om gr ound on S200 ( l ocat i on 6‘ ) and S226 ( l ocat i on 3š) .

These t wo p i ns ar e t hen connect ed t oget her and R201 ( 20©) i s added f r om
t hi s connect i on t o gr ound .

	

ALL SN' s

	

PC13



Pr oduct :

DI AGRAM

DI AGRAM

DI AGRAM

00 1- 0057- DOD

2235 SERVI C E

To j u nct i on of
U506A pi n 6 and
U408 B pi n 3 .

	

R500
100

TRI GGERI NG

8909
39

Dat e : zyxwvutsrqponmlkjihgfedcbaZYXWVUTSRQPONMLKJIHGFEDCBA±- 22- 83

DESCRI PTI ON

DI AGRAMCHANGES ( coat )
( SEE BELOWFOR EFFECTI VE SERI AL NUMBERS)

‘ SWEEP GENERATOR & LOGI C

5. 2 ¥- - J

¡ 9¿Ä¿

 

™

	

Q9070

5. 2 ½

U502
10 • MEG
713

	

C

	

Q
3

ǵ• ¡ Ÿ²
1S

—™S¡ • • Ÿ

C500

4. 7 ÁF

Page 2 of 2

Change Ref er ence : C210883

Change R352 ( l ocat i on 2š ) a nd R353 ( l ocat i on 2š ) t o 6 . 98š o hmr esi st or s.

	

B01 0450

	

PC16

Change 8322 ( l ocat i on 3J ) an d R347 ( l ocat i on 6J) t o 2. 94š o hmr esi st or s .

	

B01 0450

	

PC16

Change 8319 ( l ocat i on 2—) and R344 ( l ocat i on 5J ) t o 1 . 58š ohmr esi st o rs .

	

B01 0450

	

PC16

Change R318 ( l ocat i on 1G) and R343 ( l ocat i on 3G) t o 1 . Ÿš ohmr esi st or s .

	

B01 0450

	

PC16

Change R317 ( l ocat i on 1 F) and R342 ( l ocat i on 3F) t o 1 . 82š o hmr esi st or s .

	

B01 0450

	

PC16

Add R354 ( 2 . 7 š ohm) f r om t he j u nct i on of p i ns ¸ a nd 14 of U350
( l ocat i on appr oxi mat el y 3š ) t o - 8 . 6 V

C1
.

	

8010450

	

PC16

Di sconnect pi n 4 f r om gr ound on S401 ’ ( l ocat i on 8‘ ) and add R401 ( 20 ohm)
f r om p i n 4 t o gr ound.

	

ALL SN' s

	

PC10

Add C500 ( 4 . 7 pF) & R500 ( 100 ©) t o U502 as s hown b el ow.

	

ALL SN' s

	

PC20

POWER SUPPLY, Z- AXI S AND CRT

Add R909 ( 39 oh m) at l ocat i on 8—as shown bel o w.

	

B01 0395

	

PC17
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