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SPECIFICATIONS

GENERAL
FREQUENCY

VFOs
TUNING STEPS
OFFSET TUNING

FREQUENCY
STABILITY

MODES

INTERMEDIATE
FREQUENCIES

DISPLAY

OPERATING
TEMP. RANGE

MEMORIES

ANTENNA
IMPEDANCE

SUPPLY
VOLTAGE

CURRENT
REQUIRED

CONSTRUCTION
DIMENSIONS

WEIGHT
TRANSMITTER
RF QUTPUT
DUTY CYCLE

MICROPHONE

LINE INPUT
TR SWITCHING
CwW OFFSET
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500 kHz - 30 MHz.
1.82.0,35-4.0,7.0-7.3, 10.1-10.15, 14.0-14 35,
[60M: 5.25 - 5.40

Receive:
RANGE Transmit:
18.068-18.168,21.0-21.45, 24.89-24.99, and 28.0-29.7 MHz.
MHz if allocated]

Twa independent “VFOs” for single or split frequency operation
Selectable: 10 Hzor 1 kHz SSB & CW; 100 Hz & 5 kHz AM; 2.5 or 10 kHz FM
+/- 10 kHz on receiving and/or transmitting.

+- 20 PPM over  — 50°C temperature range.
+/- 3 PPM with TCXO option,

CW, L3B, USH, AM, FM.
19 I.F 45 Mz, 2" I.F 450 kHz, and 3rd I-F 14.5 kHz.

7-segment green LEDs for main and secondary displays.
Green LED backlit annunciators.

0 — 50 degrees Centigrade.

160 imternal to 516. - Virually any computer will store thousands of memories
when controlling the 516.

50 ohms unbalanced, SWR <2:1. SO-239 connector.
12 - 14 VDC: 13.8 VDC nominal.

500-mA typical, receiver w/no sxgnal 6 A (@ 20 watts transmitting.

1.5 A (@ 5 watts transmitting.

3 epoxy-glass PC boards, molded front panel, aluminum chassis, textured painted
steel top and bottom covers.

HWD =275"x8.5"x 97" (7x21.6x24.6cm.)
Depth includes heat sink on rear panel. Add 2 “ (13 mm) for optional fan

51b.(22kg)

Adjustable 1 —20 watts, ALC stabilized.

1002 duty cycle for up to 10 minutes. Continuous duty with optional Model 308
fan cooling of amplifier heat sink,

4-pin front panel connector accepts 200 ochm  to 50k ohm
impedance microphones with 5 mV (-67 dB) output and provides DC polarizing
voltage (19 V) for electret microphones.

100 mV p-p into 47k Ohms.
PTT on SSB, AM, and FM. QSK on CW.

DSP generated: programmable 400 to 1000 Hz. Sidetone automaticaily matches
offset.
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FM DEVIATION
METERING

SSB GENERATION

SSB CARRIER
SUPPRESSION

UNWANTED
SIDEBAND
SUPPRESSION

HARMONIC
& SPURIOUS
OUTPUT

RECEIVER
SENSITIVITY

SELECTIVITY

THIRD ORDER
INTERCEPT

SECOND ORDER
INTERCEPT
NOISE FLOOR

S-METER
ATTENUATCR

PASSBAND
TUNING

I-F REJECTION>
IMAGE REJECTION

RECEIVE
RECOVERY
TIME

AUDIO
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5 kHz peak.

Selectable: Forward power 25W/5W, Reverse Power 25W, SWR 1.0:1 to 2.5:1,

and PA Current 0 — 9A.
DSP implementation of Weaver method SSB.

> 50 dB.

>50dB.

Better than 43 dB below 20W power output, >33 dB below SW.

0.2 uV typical, 0.35 for 10 dB SINAD @ 2.4 kHz bandwidth, SSB & CW.
AM: 09pV max. FM: 0.35 uV typical, 0.6 uV for 12 dB SINAD at 15 kHz
bandwidth.

35 filters built-in with 1.5:1 or better shape factors (-6 o —60 dB) for CW, 55B, and
AM: 200 - 900 Hz in 50 Hz steps, 900 to 2800 Hz in 100 Hz steps, 4 kHz, and 6
kHz. FM bandwidth is 15 kHz.

+4 dBm, typical. (20 kHz spacing, ARRL methad).

+66 dBm typical. (ARRL method)

-126 dBm @ 3 kHz bandwidth.
calibrated to 50 pV $9 standard.
20 dB, selectable by operator
+-2.99 kHz.

60 dB typical.
> 60 dB typical.

less than 20 ms, including SPLIT mode.

Speaker: 1 watt (@ 4 ohms.
Line out: > 1 V p-p into 600 chms.
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OVERVIEW OF THIS MANUAL

Chapter 1 of the manual is the
introduction to the Argonaut V and guide
to unpacking.

Chapter 2 contains the steps for getting
Model 516 connected to your station right
out of the box.

Chapter 3 is a detailed guide to Argonaut
VY controls that will help you take full
advantage of the transceiver’s capabilities.

Chapter 4 covers 510’s theory of
operation.

Chapter 5 is a troubleshooting guide,
should you have difficulty with
transceiver operation.

Chapter 6 contains the glossary of terms
used in this manual. We recommend that
yvou refer 1o it if you come across an
unfamiliar descriptive term.

The schematics for Model 516 are in the

appendix.
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1. ARGONAUT V Model 516

1.1. INTRODUCTION
Ten-Tec’s model 516 is a multi-mode HF

transceiver with modern and versatile
digital signal processing technology (IF-
DSP). Its transmitter operates on all HF
amateur bands, and the receiver has
extended coverage from 500 kHz to 30
MHz.

Model 516 uses our IF DSP technology
and RF circuitry, building on our years of
engineering HF DSP receivers for
government, commercial and amateur
radio use.

516°s “brain” i3 an Analog Devices™
AD2181 Digital Signal Processor (DSP).
The DSP and control  software
implements many functions formerly
performed by dedicated signal and control
components.  Digital Signal Processing
provides 516 with features that would
otherwise be too expensive or impractical
for amateur equipment in this price class.
The extensive repertoire of filter
bandwidths is an example of a feature that
would be too costly and space consuming
without DSP.

The transceiver features independent VFO
A and VFQO B registers, band-stacking
registers (one per band), and 100 internal
memories, which store frequency,
bandwidth, split, and mode. Features
include  Receiver and  Transmitter
Incremental Tuning (RIT & XIT), an
adjustable noise-blanker, CW sidetone
and offset setting. There are distinct fast
and slow tuning rates for the
SSB/CW/AM modes and for FM.  The
SQUELCH works in all modes and Ten-
Tec’s renowned QSK CW is standard. If
you have a computer with sound card and
suitable software, a simple cable makes
you ready for PSK31 and other digital
modes of operation. See paragraph 3.5.

Model 516 can use standard or non-
standard frequency offsets for 10m FM
repeater operation with selectable EIA
subaudible tone encoding. We supply our
model 701 PTT hand microphone as
standard equipment.

Operating frequency appears with 10-
hertz resolution on a large, bright main
LED numeric display. A smaller MULTI,
or multipurpose display, conveys mode-
dependent  settings  for  bandwidth,
RIT/XIT encoder tone frequency, noise
blanker setting, offset tuning, keyer and
VOX menus. There is an electronic lock
for the main tuning knob to prevent
inadvertent frequency changes.

Argonaut V provides band scanning by
either channel memory or tunable
frequency limits. The Channel-Scanning
mode allows the operator to exclude
selected channels from the scan without
removing them from memory.  Band-
Scan with all-mode squelch makes
searching for activity as simple and
convenient as HF conditions allow.

Argenaut V’s frequency accuracy and
stability (+/-20 parts/million) are easily
adequate for most amateur radio purposes,
but for those who need or desire more
accuracy we make the transceiver
available with a TCXO option en initial
order. Accuracy with the TCXO is +/- 3
part per million.

When new bands or firmware upgrades
are available, Ten-Tec operators can
connect their Internet-capable computers
to www.risquared.com and download
the latest code file to the computer. The
next step — connecting the radio to the
computer with a standard serial cable and
running the program per included
instructions — updates the Flash Memory
in Argonaut V.

Model 516 Part #74278 1
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The rear panel has connections for an
audio modem, PC sound-card or similar
equipment, a 9-pin RS-232 serial port for
firmware upgrades or external control, an
auxiliary DC power jack, and jacks for an
external speaker (Ten-Tec 307B) and for
a keyer.

Because Model 516 is a traditional front
panel transceiver, all features and
functions are available without need of
computer skills and a computer. In
keeping with modemn trends and its Ten-
Tec heritage, however, the 516 design
offers a buili-in capability for partial
computer control.  Using this mode,
described later in this manual, makes most
controls and functions accessible to your
computer screen and controllable by third-
party computer software.

1.2 UNPACKING
Examine the model 516 for signs of

shipping damage. Should any damage be
apparent, notify the delivering carmier
immediately, stating the full extent of the
damage.

Retain all damaged cartons. Liability for
shipping damage rests with the carrier. It
is recommended you keep the shipping
carton and fillers in the event that storage,
moving, or shipment becomes necessary.

The following hardware and accessories
come standard with your Argonaut V.
Make sure that you have not overlooked
anything.

Qty | Part# Description

i #701 Hand Microphone

1 #27031 Mini-ATC Blade

' Fuse, 7.5A

1 #35057 4-pin Microphone
Connector

1 #35163 1/8 in. Stereo Plug

1 #35165 2 Pin Power
Connector Shell

1 #38040 .050 hex allen wrench

1 #38244 Microphone clip

2 #41020 Female Terminal Pins

1 #74020 Warranty Card

i #742738 User’s Manual

1 | #86095 DC Power Cord

Table 1-1 Included Parts

Replacements for the 7.5-ampere Mini-
ATC/ATO blade fuse are readily
available in automotive parts stores. This
fuse is brown to distinguish it from other
values.

If any of the previous items are missing,
contact the repair department at Ten-Tec
for replacements:

E-mail service@tentec.com

Repair Department (865) 428-0364

Switchboard (865) 453-7172

Facsimile (865) 428-4483
Model 516 Part #74278 2
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1.3, ACCESSORIES #308 Fan Kit

There are several Ten-Tec station #705 Desk Microphone

accessory items suitable for use with - -
Argonaut V. Contact the Ten-Tec sales 937 ;3% VDC, 11 Amp Power
department for pricing and availability HPPYY

information. #46176 | Cable, 5-pin DIN male to 4
color-coded phono plugs

Part # Description

#80573 | 2~pin DC Connector with pins

#306 4-pin to 2-pin Power Supply
Cable Adapter

#307B External Speaker

Table 1-2 Accessories for Argonaut V

Model 516 Part #74278 _ 3
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2. INSTALLATION

2.1. POWERING UP

ARGONAUT V

The transceiver requires a regulated DC

power source for operation. Although

Argopaut V operates from 12 to 14

VDC, we recommend 13.8 VDC.

Maximum power drain 1s 6 amperes when

transmitting at full power.

CAUTION: DO NOT CONNECT
THE MODEL 516 DIRECTLY TO AC
MAINS. DAMAGE WILL RESULT!

Use the provided power cable (Ten-Tec
P/N 86067) to connect the DC power
source to the 516. Observe correct
polarity. While the model 516 is fuse and
diode protected on the DC input, the
warranty does not cover damage caused
by reversed polarity connection to the
radio.

We recommend Ten-Tec’s 13.8 VD, 11
amp power supply, Model 937, to power
the unit from standard 120 VAC.

After connecting the power supply to 516,
turn on the power supply. Always enable
the power supply first, then turn on the
516. Rotate the black AF knob (at 5167s
far right) clockwise to turn the transceiver
power on. NOTE: If the main display
indicates FLASH when you turn the radio
on without attempting a RESET, the
processor has detected a problem with the
stored firmware.  You should first try
performing 2 MASTER RESKET, see
below. If that still results in the FLASH
imdication, the next step is to get a new
down load from www.ientec.com. If the
FLASH indication should persist (very
low probability) please contact Ten-Tec
service per paragraph 1.2.

2.2, MASTER RESET

On rare occasions yvou may find the
transceiver is operating in an erratic
manner or it will not accept serial port
commands properly. Spikes or surges on
the power supply line or an unforeseen set
of circumstances may confuse the
microprocessor.  This technology has
improved dramatically in recent years but
it is still possible to have an occasional
‘glitch” or lock-up. 1f tumning the power
off and on does not resolve the problem,
then perform a MASTER RESET. First,
turn the transceiver power off for a few
seconds. Press and hold the key.
Turn power on while continuing to hold
the FUNGC key until the initial display
(Fb 0.01%0 or similar) changes to
14.000.000. Release the FUNG kev. This
operation will reset the radio to default
factory settings without erasing the 100
stored channel memories,

2.3. CHANNEL MEMORY RESET
The channel memory reset operation

erases all programmed memories so you
may want to write them down first. Tum
the transceiver power off for a few
seconds. Press and hold the M/M] key.
Turn power on while continuing to hold
the M/M key until the initial display
changes to the last tuned frequency before
the reset.  The channel memory reset
operation does not change the state of the
radio apart from erasing all channel
MEMmories.

2.4. FRONT PANEL
CONNECTORS
There are two front panel connectors on
the left side of the transceiver for
comnection of a microphone and for
plugging in headphones. The headphone
jack is usable with either stereo or mono
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Figure 2-1 Microphone Wiring

MIC (1 +9VDC (4)

GND (2 PTT (3)

Viewed From Front

headphones. The front panel microphone jack is for a standard 4-pin MIC connector. The
model 701 hand microphone we include has a connector pre-wired for the 516.

See Figure 2-1 for connections to the front panel microphone jack.

2.5. REAR PANEL
There are several connectors and one fuse accessible on the Argonaut V rear panel.

Figure 2-2

Argonaut V Rear Panel

TEN-TEC, INC.
MODEL 516
MADE IN USA

ANTENNA

FUSE 7A

SIEL

L

AUX1 AUX2Z

CAUTION: The corners of the heatsink are SHARP B

2.5.1. ANTENNA
CONNECTOR
The transceiver provides a SO-239 HF
antenna connector. The rated load
impedance of the 516 is 25 to 100 ohms
(i.e. up to a 2:1 SWR) for a typical 50
ohm unbalanced coax fed antenna.

For full rated performance, do not exceed
an SWR of 2:1.  Argonaut V reduces its
RF output power for safe operation with
greater load mismatches.

Model 516
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2.5.2. GND TERMINAL

This knurled screw provides for a wired
connection from the 516 chassis to the
station ground. An effective ground
connection is important for electrical
safety and may improve RF performance.

2.5.3. 13.8Vdc
The power receptacle accepts Ten-Tec’s
standard #35165 2-pin DC connector or
the #86067 power cord. Please check for
proper  polarity, voltage, and current
capacity of the DC source before
connecting it to the radio!

Part #74278 5
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2.5.4, SERIAL PORT

This 9-pin connector functions as an RS-
232C serial port. It provides a connection
to an IBM-compatible personal computer
for two purposes:

» Downloading a flash memory
firmware update onginating on the
Internet and stored as a computer file
(See section 2.6); and

» Controlling Argonaut V by computer
software (see section 3.7).

2.5.5. ACCESSORY
CONNECTORS
The transceiver rear panel provides two
3.5-mm phone jacks, a DBYS receptacle,
a 5-pin DIN jack, and a phono jack, for
connections to accessory equipment.

2.5.6. CW (PTT) JACK

Use the CW jack to connect a key (or
external keyver) for CW operation per
Figure 2-3. This 3.5 mm phone jack can
also serve as a PTT connection (a foot-
switch, for example) to key the radio in
voice or data modes. The KEYR key can
set this connection to accept input from
keyer paddles for operation with
Argopaut Vs internal keyer.  Use the
Tip and Sleeve connections for an
external keyer or a manual CW key.

Figure 2-3 Wiring for CW Paddle
Plug

(Sleeve)
COommon

(Ring}

CAUTION Resist the temptation to use a
Vi-inch-to-3.5 mm adapter in the CW jack
or the SPKR jack. The length and rgidity
of the adapter presents a mechanical strain
to these jacks, and may damage the radio.

2.5.7. EXT SPKR

Use the 3.5-mm phone jack in the lower
left-hand comer of the rear panel to
connect an external speaker. One side of
this speaker circuit is common with the
radio chassis.

2.5.8. AUX1JACK

The AUX 1 jack connects “auxiliary
input/output signals”. This 5-pin DIN
connector accommmodates external
transmit audio input (sound card line out),
receive audio output (sound card line
input), and keyline input, from a terminal
node controller, computer sound card, or
similar source. The nominal line input
level for full SSB RF output is 2 volis
peak-to-peak inte 600 ohms. The nominal
line output level is 150-mV p-p in 600
ohms, and is independent of the AF
control setting on the front panel
Argenaut V is digital-ready with simple
cables to AUX 1 — no interface box
needed! The color notations in Figure 2-4
refer to Ten-Tec’s optional #46176 cable.
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Execute the update program on your
computer and wait for the computer io
prompt that the update is complete.

Figure 2-4 AUX 1 Jack Wiring

Looking at Rear Panel

(WHITE)
AUDIO IN,
SOUND CARD
LINE OUT

(YELLOW)
AUDIO OUT
SHIELD SOUND CARD
COMMON LINE IN
GROUND

2.59. AUX2JACK
AUX 2 is a phono jack connected to 516’s
+13.8 volt DC power line. It can furnish
as much as 0.5 amperes to external
equipment.

2.6. Performing a Flash

Update
Use vyour web browser to visit

www.risquared.com and navigate to the
“Get the latest for your Argonaut V”
link.

Click on the link and follow the
instructions to download the necessary
files to a new directory on your computer.

Leave the Internet and bring up the file
you downloaded.

Turn Argonaut V power OFF.

Use a standard 9-pin serial cable to
connect a serial port on the computer to
the SERIAL jack on the Argonaut V.
Ensure that the serial port configured in
the software and the connected port have
the same COM port number.

Turn Argomaut V power ON while

pressing the key. Note that the

main display says FLASH.
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3. TRANSCEIVER
OPERATION

Argonaut Vs front panel has 4 rotary
controls and 12 keys. Two of the rotaries
are dual-concentric potentiometers and
two are incremental digital encoders.
Eleven dual-purpose control keys and a
function key, [FUNG, provide access to the
remaining control  functions. Unless
otherwise noted, ‘press’ means ‘press and
release’ when this manual refers to front
panel keys on the 516.

3.1. THE KNOBS

3.1.1. ON/OFF/AF/SQUELCH

The ONJOFF switch is at the counter-
clockwise extreme of the black inner AF
(volume) knob on the AF/SQL dual
control.

The outer silver-colored ring controls the
signal level below which the squelch
function silences the receiver audio.
Initially, the SQL ring should be fully
counter-clockwise to open the squelch.
The BUSY indicator (a green LED) lights
when the squelch enables the receiver
audio. Squelch functions in all modes and
is most useful in FM.

3.1.2. MULTI-PURPOSE
CONTROL
This is an unlabeled knob (rotary encoder)
that adjusts many functions selected by
516’s keys. The MULTI display indicates
the present value of selected functions on
key presses, and responds to changes
made by rotating the MULTI knob.

3.1.3. MAIN TUNING KNOB

The large knob in the center of Argonaut
V’s panel controls Main Tuning via either
VFO A or VFO B, per the operator’s
selection (see 3.2.13, below). There are

Model 516
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four tuning rates, with two (FAS = 10 kHz
steps) & (SLO = 2.5 kHz steps) allocated
to FM, and two (FAS = 1 kHz steps) &
(SLO = 10 Hz steps) allocated to CW,
LSB, USB, and AM.

3.1.4. MIC/PWR CONTROL

The outer (PWR) ring on this dual-control
knob sets the transmitter output power by
controlling the Automatic Level Control
(ALC) set point. In LSB/USB or AM the
operator should adjust the black inner
knob unti] the green ALC LED just flashes
on voice peaks. The MIC knob adjusts
transmit audio gain in the microphone
path. In this way it controls the
modulation depth in AM and FM and the
relation between spcech peaks and RF
power peaks in the SSB modes.

3.2. THE KEYS

3.2.1. FUNCTION KEY

[FUNQ is the bottom key in the column to
the right of the MULTI knob. Each of the
11 other Argonaut V keys activates two
distinct functions. The primary function
is on the keycap and the secondary
function is on the panel just above the
key.

Pressing [FUNGC alternately displays the
legend “Func” or clears it in the MULTI
display. Pressing a key other than FUNG
will cause a change in the frequency
display, the MODE annunciator, or the
MULTTI display, depending on which key
you press. If you press a control key
when “Func” does not appecar in the
MULTI display, you are activating the
primary function of a key. To activate
the secondary function, be sure to press
FUNQ so that the MULTI display shows
“Func” just before you press the control
key. In either case, if the control function
has an ON/JOFF or adjustable setting, the
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MULTI display shows its current value.
Rotating MULTI then changes the value
of the control setting.  The action is
specific to the key pressed.

3.2.2. BAND KEY
Pressing steps Argonaut V’s

frequency to the last-used frequency in
the next higher amateur band. Use
repeated key presses to cycle through
each of the bands in turn.

3.2.3. BAND STACK

Argonaut V has a band-stacking register
for each band -- a very handy way for the
operator to switch quickly between two
frequencies on the same VFO. When you
press [FUNG + [BAND] the radio stores
your current frequency in the stack
register and tunes to the previous
frequency you stacked in that amateur
band. Pressing FUNC + [BAND| again
causes the transceiver to return to the
original frequency.

3.2.4. MODE
This transceiver offers five MODE
settings: CW, LSB, USB, AM, and FM.
Press to step through the modes.
An LED annunciator above the main
frequency display shows which mode is
currently active.

3.2.5. KEYER

The KEY@ button and MULTI kncb work
together to control the internal electronic
keyer adjustments, or to select an external

key (oFF). works only when the
MODE is CW

3.2.5.1. KEY/SPEED

The first press of brings up the
keyer Speed menu on the MULTI display.

Turning MULTI to a counterclockwise

extreme displays OFF to allow an external
keying device in the CW jack. Adjust
MULTI from oFF to §__5 through S_
40. These readings indicate keyer speed
between 5 and 40 words per minute.

3.2.5.2. SIDETONE FREQUENCY

& CW OFFSET
Pressing [KEYR| again after the Speed
menu brings up the Frequency menu,
which shows sidetone frequency and CW
transmit offset at the same time. The
MULTTI knob provides a range from 400-
Hertz (F400) to 1000-Hertz (F999) on
the MULTI display.

3.2.5.3. SIDETONE LEVEL

The next press after the Frequency
menu is the Level menu. The MULTI

knob adjusts the audic mix level of CW
sidetone, showing the setting as L__Q
through L__ 9.

3.2.5.4. CW WEIGHTING

Pressing after the Level menu

brings the ratio (weighting) menu to the
MULTI display. The displayed ratio runs
from r_50 through r150. R100 is

normal weighting

3.2.6. VOX

After -the operator presses +
in AM, FM, LSB, or USB modes,
the MULTT readout displays the “oN” or
“oFF” status of VOX, controlled by the
MULTI knob. Further presses of
step the MULTI display through the list of
VOX functions: Gain displays as “Gn”;
Antivox displays as “A”; and Hang
displays as “H”.  While any of these
functions is active, rotating MULTT in the
appropriate  direction  increases  or
decreases the setting from 0 through 9.
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3.2.7. VOX GAIN

This VOX function controls the sensitivity
of the Voice Operated Transmit switch to
audio level.  Adjust it high enough to
activate at a comfortable speaking level
but low enough to avoid activating the
transmitter with background noise,

3.2.8. ANTI-VOX

This function adjusts the VOX circuit to
avoid activating the transmitter with audio
from the speaker. Once set, it may
require adjustment when there is a change
in volume, microphone, speaker, or their
relative placement.

3.2.9. VOX HANG/QSK
DELAY

Because it is inconvenient to have the
transmitter switch off between syllables;
the operator adjusts the VOX H(ang)
setting for the desired hold time. A
proper setting will hold the transmitter on
during normal speech, but will let it drop
back to receive during pauses in speech.
In CW, VOX H(ang) controls break-in
delay.

3.2.9.1. VOX WITH THE 705
MICROPHONE
If you use the available Model 705 desk
microphone and want to operate with
voice-control with PEGASUS,
JUPITER, or Argenaut V radios, you
must set the switch in its base to VOX.

3.2.9.2. USING VOX IN DATA
MODES
Some operators may choose to operate
data modes such as PSK3! using VOX
rather than RS232 CTS or DTR lines to
control  receive/transmit  switching.
While this method does have the
advantage of omitting hookup of one
more cable, please be aware that you will
have to use a relatively low setting of
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VOX Gain (see 3.2.7) and a relatively high
level of Anti-VOX (see 3.2.8). Tailure to
adjust these carefully will result in rapid
and uncontrolled RX/TX switching when
you connect the soundcard or modem!
We advise you to check these settings
before you connect the sound card! The
positive  RX/TX control afforded by
software that uses CTS or DTR for the
keyline might be worth hooking up the
RS$232 cable.

3.2.10. BANDWIDTH

Pressing BW] causes the MULTI display
to show the current setting of DSP filter
bandwidth, which controls the effective
receiver selectivity. Now the MULTI
knob controls the filter bandwidth setting.
Widen receiver bandwidth by rotating
MULTI clockwise, or narrow it by
counter-clockwise rotation. Argonaut
V has 35 sharp built-in DSP filters. For
CW, LSB, USB, the sclectable [BW
settings are 200 to 3000 Hertz in 50-
Hertz steps and 1000 to 2800 Hertz in
100-Hertz steps. The AM range 15 200
through 6000-Hertz because unlike CW
and $SB, AM bandwidth is twice audio
bandwidth. For FM, the bandwidth is
always 15 kHz.

Argonaut V stores the BW setuings for
CW and SSB or AM separately so that
changing mode can restore the proper
bandwidth. FEach amateur band has its
own bandwidth and MODE memones so
that returning to a previous band will
bring back the last used bandwidths with
associated modes.

3.2.11.LOCK
To prevent inadvertent movement of the
main tuning knob from changing the
516’s operating frequency, we provide an
clectronic LOCK to disable the knob.
Press FUNQ + [LOCK to aliernately
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enable or disable the knob. Simply try
rotating the main Tuning knob to check
whether LOCK is on.

3.2.12. RIT and XIT

Pressing [RIT alternately ecnables and
disables display of Receiver Incremental
Tuning and MULTD’s effect on it. [RIT,
allows MULTI to move the receiver
frequency as much as 9.99 kilohertz
above or below the frequency indicated
by the main display. The MULTI display
shows the +/- offset with 10 Hertz
resolution.  |[RIT does not affect the
transmitted frequency. Argonaut V
saves the setting through band
changes and stores it during power off
perfods. When [RIT] is active, pressing the
[RIT key for more than a second will clear
the RIT to 0.00.

Pressing + [XIT] alternately enables

and disables display of Transmitter
Incremental  Tuning  function and
MULTT’s effect on it. XIT] allows MULTI
to move the transmitter frequency as
much as 9.99 kilohertz above or below
the frequency indicated by the main
display. The MULTI display shows the
+/- offset with 10 Hertz resolution.
[FUNC ]+ XTT] does not affect the receiver
frequency. An  illuminated  LED
annunciator (RIT) above the numeric
displays shows the operator that either an
RIT] or XIT] offset is active. When is
active, pressing the ey for more
than a second will clear the XIT to 0.00.

3.2.13. VFO/ MEMORY
OPERATION
The transceiver frequency mode alternates
between VIO operation and MEMORY
operation with each successive press of
V/M. In VFO operation, either VFO A or
VFO B (as selected by the AJB| key

Model 516
3" Printing
3 December, 2002

below) controls the transceiver frequency.
In MEMORY operation, MULTI selects a
memory channel from 01 to 100, so that
its stored frequency may control the
transceiver frequency.

See paragraph 3.2.17 below which covers
the special case of SPLIT frequency
operation. An  illuminated LED
annunciator above the numeric displays
shows the operator whether the Argonaut
V is under control of VFO A, VFO B, or
MEM.

3.2.14. WRITE KEY
This key sequence has dual functions that
depend on which state (VFO or MEM) the
radio is in. In VFO mode, 1t is a “Store
Frequency fo Memory” key. In MEM
mode, it is a “Recall Frequency from
Memory” key.

3.2.1414. WRITE in VFO
MGDE

Pressing [FUNQ + WRITE in VFO mode
causes the MULTI display to show the
last-used memory channel number and its
contents. The MULTI knob enables
scrolling through all memories to allow
copying the active VFO frequency into an
empty memory location, or you may
overwrite the data in any memory
location. A second press
(without [FUNQ) actually executes the
caopy operation.

3.214.2. WRITE in

: MEMORY MODE
Pressing to make MEM light in the
annunciator row enables the operator to
examine the contents of any memory, as
selected with the MULTI knob. Pressing
FUNC + WRITE while in MEM mode
writes the current memory contents into
the active VFO and returns the radio to
VFO mode. This allows you to sclect a
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stored frequency and then tune around the
recalled frequency with Main Tuning.

3.2.15.VFQ A or B KEY

Successive presses of AJB switch the
active VFQO and the main display to the
frequency contents of VFO A or VFO B.
An lluminated LED annunciator above
the numeric displays shows which VFO is
currently active.

3.2.16. A-B KEY
Pressing A-B| (read as [A=B)) copies the

contents of the active VIO to the inactive
VFO. This can be a handy shortcut for
SPLIT operation. See 3.2.17.

3.2.17. SPLIT FREQUENCY
KEY
The [SPLIT key enables operation of the
receiver on one VFO and the transmitter
on the other VFO. Pressing [SPLIT|
causes the currently active VFO to control
the recelver and the currently inactive
VFO ta control the transmitter frequency.

For the usually small frequency splits
within a band, it is convenient to start by
pressing [A-B to make the contents of the
inactive VFO match those in the active
one. Switch VFOs with and set the
transmit frequency, then press /A/B again
for the receive frequency and press
SPLIT. While transmitting, the display
changes from the receive frequency to the
transmit frequency.

Apart from its use in DX-chasing, this
feature enables the user tfo access
repeaters with non-standard frequency
offsets. Simply tune one VFO 1o the
mput frequency and the other to the
output frequency. You will receive on
the active VFO and transmit on the other
VEQ.

The [SPLIT function will support
crossband transceiving, but #of crossband

QSK.

3.2.18.{FUNC) FAST KEY

The key sequence FUNG + [FAST] toggles
between the Argomaut V’s “FAS” and
“SLO” tuning rates, as they appear on the
secondary readout. One pair of rates, 10
kHz and 2.5 kHz per step, pertains to
tuning in FM and a slower pair, 1 kHz and
10 Hz per step, operates in all other
modes.

3.2.19. (FUNC) NB KEY
The DSP noise blanker turns on and off
with successive presses of [FUNG + [NB.
While the NB key is active, the MULTI
display shows the blanker threshold level.
Tumn it oFF or adjust it between 1 and 8
using the MULTI knob.

3.2.20. (FUNC) ATTN KEY

If you experience RF overload, usually
evident by hearing noise or distortion that
does not respond well to tuning, you
should try pressing FUNQ then ATTN for
relief. This reduces the effect of a strong
nearby signal on the signal you are tuning.
The Argonaut V receiver design provides
a switchable 20 dB RF attenuator to
combat the effects of front-end overload.
IFUNGQ + |ATTN) toggles the attenuator on
and off. Determine whether ATTN is on
or off by pressing the key sequence and
watching the S-meter.

3.2.21. (FUNC) SKIP KEY

FUNG + SKIF is an adjunct to the
MEMory mode. The key sequence
removes a memory channel from the
SCAN list without actually removing the
frequency from channel memory. This
feature prevents a persistent signal from
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impeding a scan, but allows retrieving the
frequency by switching ¥/M| to M (the
annunciator for MEM lights) and bringing
the channel to the display with the MULTI
knob. [SKIP has no effect on a frequency
scan, where VFO A and VFO B define the
scan limits.

3.2.22. (FUNC) TONE KEY

In FM (only), the key sequence [FUNQ +
tarns 516’s subaudible tone
encoder on or oFF. While the encoder is
on, the MULTI knob selects which EIA
standard subaudible (CTCSS) tone is
active when Argonaut V transmits.

3.2.23. KEYR KEY

IKEYR operates in CW (only) to tum
516°s internal CW automatic keyer on and
off. When the MULTTI display indicates
“oFF” the rear panel CW jack accepts the
tip and sleeve contacts of a 3.5-mm phone
plug for a manual key or an external
keyer. The “dah” side of a
conventionally wired paddle (see Figure
2-3) will act as a “sideswiper” hand key
when is OFF. When is
“On” the display shows the “dah” weight
as related to “3-dits” length and the
MULTI knob controls that weight over a
range of r_0.5 to rL.5.

3.2.24. (FUNC) SP KEY
[FUNC + [SP is another dependent
key function. In the voice modes, LSB,
USB, AM, and FM, that key sequence
enables MULTI to tumm the speech
processor “oFF” or set its level from 1
through 9.

3.2.25.PBT KEY

shifts the receiver passband response
in 10-Hertz steps without affecting the

alternate-action key to tumn on and
off When it is on, the MULTI knob
adjusts the shift over a range from —2.99
to +2.99 kHz and displays the value on
the MULTI display. This is a valuable
control, especially in a crowded band
because it can “drop QRM off the side of
the passband” without changing the pitch
of the desired signal. Adjusting can
often improve the quality or intelligibility
of a signal. Pressing and holding
will zero the display. Model 516 has no

annunciator.

3.2.26. Examining Some

MULTI Settings.
In modes other than FM, you may have
one or more MULTI-controlled functions
(BW, RIT, XIT, PBT, NBD set, but the
MULTI display can show only one at a
time.  Provided that you are not in the
middle of executing one of the secondary
key functions to the left of the tuning
knob, you can examine (or change) any of
the above settings by pressing its key or
keys. -

3.3. Using Memory
Channels

As you tune around the amateur bands or
shortwave bands you are likely to find
{frequencies to which you would like to
return.  Amateur radio nets use their
frequencies on a recurring basis, when
those frequencies are not in use by other
stations. The Argonaut V receiver also
covers 0.5 to 30 MHz, a range that may
provide many shortwave frequencies to
visit periodically. To meet such needs,
Ten-Tec makes 100 memory channels
available to the operator. 516’s memories
retain VFO A & VFO B frequencies,
MODE, [SPLIT| condition, repeater
offsets, and CTCSS tones (on FM).

tuned frequency display. Use the
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3.3.1. Switch to Memory
Operation

Pressing the /M) key to light the MEM
annunciator activates the MULTI knob so
that rotating it will address memory
locations that hold receive and transmit
frequency pairs to control the transceiver.
Just after switching from VFO A or VFQ
B to MEM, there is no change in the
primary display, but the MULTI display
shows the number (from 1 — 100) of the
next available (empty or “oldest”)
Memory location. At this point, the
operator may either

(a) copy the information from both
VFOs to a memory location; or
(b) copy the memory information to the
VFOs.

3.3.2. Storing a Frequency
to Memory

When the main display holds a frequency
you wish to store In memory, press

+ and the MULTI display shows
the number of the last used storage

location (1 — 100). You may either
accept this location by again pressing
FUNC + WRITE, or change the location
by rotating MULTI first. An unused
location displays a series of dashed lines =
--.~-~~~ on the main display. +
WRITE stores the frequency of the active
VFQ in the memory (along with current
MODE and [BW) at the displayed
location. When Argonaut V is in FM, it
stores repeater offsets and subaudible
tones in use. 516°s memory does not
require any bank  switching or
organization by band or mode.

3.3.3. Recalling a Stored
Frequency

You may recall a stored frequency from
memory into either VFO A or VFO B.
Use [A/B| to bring ur the destination VFO.

Then press the key to switch 516
from VFO to MEMory operation. With
the MEM annunciator lit, the MULTI
display shows the current location number
and the main display shows the stored
frequency, if any. Rotate MULTI until
the desired memory frequency appears in
the main display, then press +
WRITE to copy it into the selected
destination VIFO.

3.3.4. Changing Memory
Contents

With the main display showing the
frequency you want to store, press
+ WRITE, and the MULTI readout

displays the next available memory
location, Rotate MULTT until the memory
focation that you wish to overwrite
appears in the MULTI display, then press
WRITE without [FUNQ to change the
contents of the selected location to the
current VFQ frequency.

3.3.5. SCAN Key
Argonaut V’s design features a
key with MEMory and WFO modes of
scanning.

3,3.5.1. Bcanning in Memory
Mode

With the V/M| key-pressed so that the
annunciator shows MEM, press to
start a MEMory Scan. Argonaut V starts
tuning the transceiver to each memory
location in turn until the operator presses
ISCAN  again.

If there is a signal above the SQUELCH
threshold on a scanned channel,
Argonaut V will hold that frequency until
the signal drops below the threshold set
by SQUELCH. To abandon scanning,
press again. To reverse the
direction of a scannmng, rotate the MULTI
knob.

Model 516 Part #74278 14
3™ Printing Printed in USA
3 December, 2002




3.3.5.2. Skipping a Stored
Frequency
To remove a memory location from the
SCAN| sequence without removing it from
memory, set 516 to MEMory mode with
M/M, rotate MULTI to the memory
location that you would omit from [SCAN],
and press FUNQ + [SKIP. To undo the

[SKIP| operation, use M/ M| and MULTI to
bring the skipped location to the display

and press +SKIP.

3.3.5.3. Scanning in VFO
Mode

To stat a VFO [SCAN|, tune to a

frequency with no signal present in the
desired SCAN range and adjust the SQL
control ring to just quiet the recetver
noise. Then tune either VFO A or VFO B
to the upper frequency of the desired
range and tune the other VFO to
the lower end of the desired frequency
range. Press to begin scanning
from the current VFO frequency to that of
the imactive VFO. The radio will pause
while at any frequency where the signal
exceeds the squelch threshold. Press

SCAN again to abandon scanning.

3.3.6. Reversing SCAN
Direction or Stopping It

Pressing [SCAN, A/Bl, or V/M] keys will

stop a scan, as will lowering the SQL

level. While a is active, you can
turn the MULTT knob to reverse direction
of the scanning.

3.4. TRANSMITTER

METERING
When Argonaut V transmits, the meter

normally indicates power output to a 50-
ohm load. The meter scale runs to 25W.
Other transmitter metering ranges are
available via front panel keys. For
purposes of making measurements or
external adjustments, the transmitter
should be in CW and keyed steadily
(press PTT in CW), but the transmit
metering does function in all modes.

3.4.1. Low Power Range

To read power in the QRP range at 3
watts or lower, press while
transmitting. Reduce power first! The O~
25 watt scale becomes 0-5 watts, casily
read by mentally doubling the scale
indication and dividing by 10, or by
noting that each meter tick becomes 1
watt.  Un-keying the transmifter returns
the scale to 25 watts.

3.4.2. Reflected Power
Measurement
The Argopaut V meter indicates O —
25W reflected power when the operator
presses JA-B while transmitting. Reflected
power, relative to output power, is a
reliable indication of standing wave ratio.
You will find that it is easier to make
clear estimates of yvour antenna’s SWR. if
you apply 10 watts or more in CW during
the reflected power measurement. For
any load at a single frequency, the
ACTUAL SWR DOES NOT CHANGE

with the applied power.
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SWR as a function of Farward and Reflected Power

Forward Reflected Power - Watls
Walts | 13 12 11 10 & 8 7

6

5 4 3 2 1

20 93 7.9 67 58 561
15 28

5

44 39 34 30 28 23
18 129 99 79 64 53 44 37 31 26 22 17
10 18 112 8

1.9 16

& 44 34 26 18
18 8 44 26

Table 3-1 SWR from Power Meter

See Table 3-1 to interpret SWR from
measurements of forward and reflected
power.

Diode non-linearity and the granularity of
signal-processing  arithmetic limit the
accuracy of power measurements at lower
outputs. Without knowing the precise
value of either reflected power or SWR,
you can accurately adjust an antenna or its
tuner for minimum reflected power to
indicate a good match. Un-keying the
transmitter returns the scale to 25 watts.

3.4.3. Power Amplifier
Current
Pressing the [A/B| key while transmitting
converts the panel meter to read PA
current, In this state, the range of 0 -9
A on the S-meter indicates PA current in
amperes. Un-keying the transmitter
returns the scale to 25 watts.

3.4.4. Reading SWR from
the Meter

Read moderate values of standing wave
ratic by  pressing SPLIT  while
transmitting. The Power scale on the
meter now shows SWR from 1.0:1 (at 10)
up to 2.5:1 (at 25). For greater
mismatches, use the reflected power scale
per Table 3-1.
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3.5. QOperation in Data

Modes

3.5.1. Cooling for
Continuous Duty

Argonaut V is well suited to operation in
data modes that use 1LSB or USB in
connection with an external modem,
Terminal Node Controller, or computer
sound card. This wusually involves
continuous-duty  operation of  the
transmitter., Natural convection cooling
of the power amplifier heat sink suffices
for CW and SSB modes with their lower
duty cycles, and AM operation is power
limited to five watts of camer (=20W
PEP). FM or data transmissions of more
than a few minutes duration, however,
may tax the ability of the heatsink to
dissipate power amplifier heat and require
forced air cooling of the heatsink. Ten-
Tec strongly recommends the Mode] 308
Fan Kit option in such cases. Installation
is quite simple. The Fan Kit slides onto
the PA heatsink and the included cable
plugs in to a connector inside Argonaut
V. This option provides safe continuous
duty operation at full power in all modes.

3.5.2. Connecting Sound

Cards to ArgonautV
Argonaut V’s interface design allows
easy connection to standard PC sound
cards and similar modem or TNC devices.
The rear panel AUX 1 jack provides the
proper line-level audio connections to the
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receiver and transmitter circuits and push-
to-talk line. 'We recommend our #46716
cable (see Figure 2-4 AUX 1 Jack
Wiring) as an easy means of connecting
the radic with the modem. The cable
wiring accommodates the AUX 1 jack
wiring on the radio and requires only a
pair of male phono to mini-sterco plug
cables to adapt it to the line input and
output jacks on the sound card. It then
remains only to adjust your sound-card
levels using the Windows™ controls in
the computer. Consult the web sites for

your data software for  further
information.
3.6. Operating in FM

FM presents a special case for several of
Argonaut V’s keys. BW, [RIT, and [PBT|
have no effect. XIT shifts the transmit
frequency to provide the standard 10-
meter FM repeater offsets of 0.1, 0.0,
and +0.1 MHz. [FUNG + [TONE provides
standard EIA subaudible tones per 3.2.22.

Model 516
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3.7. Remote Control of
Argonaut V

Model 516’s RS-232 SERIAL connector
and the design of its control firmware
provide for control of most functions by
serial commands. Ten-Tec publishes a
Programmer’s Manual for Argonaut V
on www.rfsquared.com to facilitate the
writing of remote control applications by
third-party developers. The Argonaut V
serial port and command set cannot
control the functions of MIC gain, PWR
setting, AF volume, and SQUELCH
controls.
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4. Theory of Operation —
Argonaut V

Model 516 comprises five printed circuit
board subassemblies interconnected as
Figure 4-3 and Figure 4-4 show. These
are:

e 81929 Logic Subassembly;

e 31930 RF Subassembly;

+ 81931 PA Subassembly;

» 81932 Connector Subassembly; and
» 81935 Front Panel Subassembly.

The receiver, transmitter, input/output,
and control functions span these boards as
described below. A Reference Oscillator
at 14.850 megahertz is the basis for all
critical frequencies in Model 516. See
Figure 4-1.

Figure 4-1 Frequency Relationship

14.850 MKz 45,50 - 75.00 Mz
REFERENCE SYNTHESIZER 1STLO
CRYSTAL
GSCLATOR UL B »
pileRise]
FREQUEN’CY 44.550 MHr
’ TRIPLER
RF BOARD
LOIC BORRD.  } pe—— T T
DIVIDE IRD LG
, BY 256 IN 4640625 kHx
uLg }
COOEC
1.85625 MHz
SCLKD
DIVIDE
BEYSIN
- U1y
LOBEC
53 QO?; l_{Hl .
LIVIDE EAMPLE LLOCK
BY 4 IN ’
14
FAHCT#
4.1. Receiver Block
Diagram.

See Figure 4-2 below. Receiver RF signal
enters from the ANT jack on the PA
Board via cable 15 and J1. It passes to the
RF attenuator, R155, T17, and R156. In
the normally closed position (3-4) of KI,
the attenuator is out of the circuit. US-2
controls the RF attenuator. Dual diodes,
D19a & b through D24a & b switch one
of six bandpass filters into the RF

amplifier input under control of US. U8
reacts to a serial Data, Clock, and Enablel
stream from the Logic PWB via
connector U4.

The signal passes via the R157 & C210
network and T18 to the RF amplifier
proper, Q31-33, T19, and associated parts.
178, L79, and their capacitors form a low
pass filter for suppression of spurious
responses.  Networks such as RI139
through C165 protect the filter circuits
from control signal noise and shape the
diode switch response to those signals.
Q44 and Q49 shift the logic level T
(transmit switch) voltage from the Logic
board to near +10V when the radio
transmits.  This “Buffered T voltage
powers the transmitter IF circuitry on
sheet 3 of the RF Board schematic. Q50
dumps that voltage quickly when the
processor commands “receive”.

4.1.1. Schematic Sheet 2

The receive signal passes via a small pad
at R218-220 to the Q20 & Q21 FET
balanced mixer, which uses the first local
oscillator (LO) to convert HF signals to
the 45 MHz first intermediate frequency
(IF). Ul0 shunts the mixer input to
ground during fransmit. R216 is a
factory. adjustment for mixer balance and
should need no further attention for the
life of the radio. A 45 MHz crystal filter
with 20 kHz bandwidth limits the IF
response of the following stages. Q24 is
the first [F amplifier and the series-shunt
PIN diode attenuator, D17 &18, is the
automatic gain control element.  During
receive current from D16 and L35
forward biases D18 to lower its resistance
to signals. At higher signal levels, current
from Q18 via L54 pushes through D17 10
R133, where the developed voltage
reduces the current through D18, thereby
reducing signal level to the following
stages.
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Figure 4-3 Argonaut V Interconnection - Sheet 1
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AUOUT Rear Panel
KEY PTT Connectors
GND Subassembly
AUIN P/O 81932

Figure 4-4 ArgonautV
Interconnection — Sheet 2

Next in line for the received signal is the
second mixer comprising T10, T7, and the
diode quad formed by D11 &12. Fed by
the 45 MHz first IF and the 44.55 MHz
2™ L0, the output to the Q22 2™ IF
amplifier is at 450 kHz. The amplifier
output, from a tap on the TS5 tuned
autotransformer, passes through ceramic
bandpass filter, FL1, emitter-follower,
Q30, and the Q28 & Q29 IF amplifier.
R205 is a factory trim for IF gain.

T8 provides a balanced output to pins 5 &
6 of U7 to carry the 3™ IF signal to the
logic board. The secondary winding

Modei 516
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feeds AGC detector, Q17. R356, R54, and
C115 set attack and decay time-constants
and Q18 provides DC amplification,
delivering the AGC voltage to 154 for
D17, and to U7-2 for connection to the
Logic Board. Q46 converts T-voltage to a
5-volt level for use on the Logic board,
where it mutes the receiver 3™ mixer
during transmit.

4.1.2. RX Operations on the
Logic Board
Refer to Schematic Diagram, SCH-
81929-sheet 2, for the analog section of
the Logic Board.  The receiver signal
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path continues with push-pull 2™ IF
signals from U25-5, 6. This signal feeds
U13, a triple SPDT analog switch with
two poles wired as the 3™ mixer to
convert the 450 kHz signal to 14 kHz 3"
[F. C57, C58, R42, and R43 form a
balanced highpass filter to correct for (sin
x)/x distortion, and they feed the IF signal
to the analog-to-digital conversion section
of Codec U19. R235 1s a set-and-forget
balance adjustment for the receiver 3"
mixer.

4.2, Codec Operation
At this point it is useful to explain how

Argonaut V's two codecs, U19 and U20,
work together to transport analog signals
to DSP data and vice versa. Each codec
comprises a 16-bit analog-to-digital
converter (A/D), a 16-bit digital-to-analog
converter (D/A), plus necessary timing
logic. Together, the two codecs must
handle four signal conversion paths in the
transceiver, as Figure 4-5 shows:

» Receiver 3™ IF to digital data;
s DSP datato Receiver Audio;
e Transmitter Audio to DSP data;

e DSP data to Transmitter 3™ IF.

Figure 4-5 DSP Conversion Paths

seonveans N ---
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: H vl | obia um %
-
SPKR E:
TRAMSMITTER — _‘ F
MICROPHONE 1 CODEC OSP I COREC: ;(NTR
RADIUIARY ey U 20 b TRANSHITTER i 1 i RO TF
AUDIO An b QPERATIONS Y tart, 1y
INPUTS, LY i_ 1 Ut : : ure

()MEE

The codees accept the 14.850 MHz
reference from the RF PWB (81930 sheet
4) and use it for intemal conversion clock
and shifting functions. They also divide 1t
by 8 to produce the serial data bit-clock
output, SCLK, at 1.85626 MHz. SCLK

from U19 drives the SCLK pin on the
DSP (for serial data bit synchronization),
and drives U14 (to generate the balanced
3910 for U12 and U13). See Figure 4-6

Figure 4-6 Codec Timing
SCLKD: 185625 MMz

e N BT

070 22 BITS & 185625 BITL/SEC

LA e I A F L F L EF P EE
T/RFSU:  FRAME SYNC @ 57.0078 KBITS/SEC SAMPLE RATE
£ f

Figure 4-7 Codec data Paths
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U20
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"fiming within each codec alloxvé its 16-
bit A/D and D/A to share one 16-bit serial
word in each codec. See Figure 4-7.

The word carries DSP data to the D/A and
then the A/D loads the word with data for
return to the CPU. The Serial Data
Qutput Frame Sync (SDOFS) of each
codec connects to the Serial Data Input
Frame Sync (SDIFS) of the other.
Connecting the serial data output of U19
to the serial data input of U220
concatenates two 16-bit codec words into
one 32-bit word destined for the DRO on
the ISP via SDO on U20.

Digitized 3¢ 1F data leaves U19-17
(SDO) as 16 bits of a 32-bit serial stream
bound for the processor via the second
codec, U20. In U20, the A/D section
produces 16 bits of digital data by
digitizing the transmitter audio input and
concatenates them with the IF data word
from U19. The resulting 32-bit word
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leaves U20-16 (SDO) as the DRO signal
to the DSP. The DSP DTO output clocks
16 bits of digital data for the receiver
audio output D/A in U20 followed by 16
bits of digital data for transmitter 3¢ IF
D/A in U19. The CPU maintains this
high-speed serial data loop through both
codecs by receiving Frame Sync, Clock
and Data from the codecs and sending
Frame Sync and Data to them. The data
circulates around the loop in the time
between ~38 kilohertz data converter
sample pulses.

4,21, Conversion to

Receiver Audio
Returning to the receiver operation,
filtering and demodulation of receiver 3%
IF signals takes place in DSP. The
resulting data stream drives UZ20 as
described above. The D/A converted
receiver audio from one side of U20’s
balanced output feeds U36, an IC audio
power amplifier having a DC-operated
volume control, R92b.  The amplifier
output drives the tip and ring connections
of headphone jack J11 through 100-ohm
resistors. The normally closed contact
feeds the internal speaker circuit at J19
via an RF filter at L2. The other side of
the U20 output feeds amplifier, U30Qb,
which supplies the auxiliary audio line
output to the rear panel AUX 1 accessory
connector via J24.

4.3. Transmitter
Operation
The microphone audio from the front
panel jack travels by internal cable to the
Analog section of the Logic Board. R271]
is an internal potentiometer that permits
(infrequent) adjustment for different
microphone models. It feeds Ul7a, which
amplifies it by approximately 20 dB and
applies it to the MIC gain control, R98b,
on the front panel.  The gain control

output and the audio line input from AUX
1 accessory connector via J24 feed U17b,
a summing amplifier, whose output drives
the Vit input to the A/D in U20.  The
codec reference voltage biases U17 and
the Vis- input of U20. U20 digital audio
feeds the DSP as described above.
Modulation of the audio to transmitter 3"
IF and signal filtering take place in DSP.
The resulting IF data stream drives U19 as
described above. The balanced IF signal
from U19 drives switching mixer, UlZ,
which also uses the 3 LO from Ul4 to
up-convert the 14 kHz signal to 2" IF at
450 kHz. U29a converts the push-pull
mixer output to a single ended signal that
goes to the RF PWB via U25-7.

' 4.31. RF Board Tx Section

The transmitter 2™ IF signal enters the RF
PWRB via U7-7 on sheet 3, and drives
ceramic bandpass filter FL2. Buffered-T
control voltage from Q49 activates the
following transmit signal chain only in
transmit. Along with the 44.55 MHz 2™
LO from the PLL section (sheet 3) of the
RF Board, the FL2 output feeds U6, the
transmitter 2™ mixer IC.  The result is
transmitter 1*' IF at 45 MHz. The Té
tuned transformer feeds FL3, a monolithic
crystal bandpass filter. €122, C123, and
.37 provide an impedance transformation
to the gate of IF amplifier, Q25.

At the amplifier output, PIN diodes D26
and D27 form the automatic level control
(ALC) attenuator. Zener diode, D30
supplies forward bias through D26 and
R166, thereby providing a conductive
path from Q25 through the low-pass filter
at L80 and L82.  Application of ALC
voltage from the Logic Board via U7-1
forces current through D27, which bucks
the DC from D26 and shunts some signal
current through C216. Both these actions
decrease the signal level through the L80,
1.87 il ur to the transmitter 1% mixer, T13,
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DI0 & 13, and T4. R87 and C113 are
balance adjustments for nulling local
oscillator feed-through.  The 1% mixer
accepts 45 MHz IF and 46.8 1o 75 MHz
1* LO to produce low level RF in the HF
amateur bands.

At the input of amplifier, Q34, TI15
converts the balanced mixer signal to
single ended. T23 matches Q34 to the
tow pass filter between C233 & (€236,
From the filter output, T20 feeds the base
of Pre-driver, Q35. During transmit
Buffered-T control voltage from Q49
(sheet 1) turns on switch Q39 that, in turn,
activates bias regulator Q40. Collector
current from Q40 biases Q35 via RI180.
Q35’s collector current flows through
R179, reducing Q40 base current. The
result is bias current regulation of Q35.
C220 and R170 provide RF feedback
from T21 to Q35 base. Q35 collector
drives Q37 via T21 and C210.

The Buffered-T voltage also activates the
Q36 bias regulator for the RF driver Q37,
which operates in a manner similar to the
earlier bias regulator. Q37 drives
transmitter RF to the Power Amplifier
board via T22, C224, and J2. The R173,
R174, and C222 network provides RF
feedback from T22 via coupling capacitor
(223 to Q37 base.

4.4. RF Board Local
Oscillator Section
Argonaut V requires two fixed frequency
local oscillators and one synthesized
variable frequency source to accomplish
three stages of frequency conversion from
RE to audio and vice versa.  Quartz
crystal Y1 and Ul, on sheet 4 of the RF
Board schematic, provide an accurate and
stable 14.850-megahertz source as the
frequency reference for all three LOs.
When Ten-Tec supplies the RIF Board
with  the  optional  Temperature-
Compensated-Crystal-Oscillator (TCXO)
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for exceptional stability, we replace Y1,
R12, Cl1, & C2 with US.

4.4.1. Reference and 3™ LO

A buffered 14.850 MHz signal from the
REF pin of Ul drives a tuned amplifier at
Q27 and a low pass filter between L47
and C142 to supply the refercnce signal to
connector U2-3. This connector mates
with U23-3 on the Logic board, where
digital dividers in U19 and U14 divide the
reference frequency by 32 to produce the
3 L0 at 464.0625 kHz for use in U12 &
U13 mixers, described in paragraph 4.2.1
above.

4.4.2. 2" Local Oscillator
The REF pin on U1l also drives tripler Q9
and the low pass filter between C261 and
C262 to produce the 2™ LO at 44.550
MHz. This signal feeds both of
Argonaut V’s second mixers (on sheet 3)
at T7 and U6, previously discussed.

4.4.3. First LO Synthesizer
The synthesized 45.5 to 75 MHz 1™ LO
originates in the voltage-controlled-
oscillator (VCO) at Q5. L4, L5, and the
four varactor diodes, D38 through D40
comprise the tuned circunt for frequencies
above 54.9 MHz, which corresponds to
HF below 2.9 MHz. Below that point, a
VCO Select line from the Logic board
switches in €252 to allow steering the
VO down to 45.5 MHz so that 516 can
tune down to 500 kHz, Q41, Q42, and
(244 act as a capacitance—multiplier to
suppress noise on the VCO power supply.

To attain and preserve isolation of the
VCO from 1its loads, the oscillator
operates as a cascode circuit with
grounded-base buffers Q4 and Q7. Q4
supplies the VCO sample to the fi, pin of
phase locked loop (PLL) IC, Ul, via the
L7 filter. Ul internally divides the
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reference frequency down to 2.5 kllz, the
PLL tuning step size. Pins 6, 7, & 8 of
connector, U7, convey a Clock, a Serial
Data stream, and an Enable strobe to Ul.
The Data stream carries a binary number
that sets Ul’s programmable divider so
that it will divide the VCO frequency
down to 2.5 kHz when the VCO is within
2.5 kHz of the desired operating
frequency. The DSP tunes a complex
mixer in software to tune in between 2.5
kHz steps.

The PLL IC drives the charge—pump
circuit at Q1, Q3, Q6, and associated parts
via the emitters of Q3 and Q6. When the
VCO frequency is higher than the
required 2.5 kHz step, Ul’s ¢V pin sends
negative-going pulses to Q6. This causes
(6 to remove some charge from the loop
filter capacitors, C20 & C18, lowering the
voltage on the varactor diodes and
steering the VCO lower in frequency until
its divided down sample at the Ul f;, pin
matches the 2.5 kHz internal reference in
frequency and phase.

Conversely, when the divided-down VCO
sample frequency is lower than 2.5 kHz,
the Ul ¢R pin pulls current puises from
Q3’s emitter. The charge pump adds
charge to the loop filter capacitors, raising
the voltage on the VCO-steering line and
therefore raising the VCO frequency.
This action continues until the divided
VCO sample matches the 2.5 kfz internal
reference in frequency and phase.

Within the PLL IC, its frequency and
phase detector circuitry regulates the
occurrence and width of the ¢V and ¢R
pulses from wide when the VCO is well
off the desired frequency to very narrow
(or missing) when it is phase-locked to the
reference.  Because all three frequency
conversion oscillators in the transceiver
derive from the reference frequency, the
operating frequency is as accurate and
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stable as the reference source. The Y1
crystal suffices for all ordinary amateur
radio uses, but Ten-Tec offers a higher
accuracy TCXO for more demanding
applications.

4.5. Transmitter Power
Amplifier

Refer to Sheet 1 of SCH-81931 for an
overall schematic of the 316 Power
Amplifier and I/O board schematic. The
push-pull driver and amplifier details
appear on Sheet 2. The T-voltage, acting
through the parallel resistors R62- RS0,
forward biases D4 to supply base bias to
Q4 and Q3 which receive RF drive from
the RF Board via cable 16, J2, and T1.
R42, R43, C6, & C21 provide local RF
feedback and T3 drives the bases of Q2 &
QQ3 in the final amplifier.

As in the case of the driver, the T voltage
activates base bias for the final amplifier.
On Sheet 4, D2 and D3, thermally
coupled to the PA heatsink, form a
temperature-compensated shunt regulator,
buffered by Q1. R63 is the PA bias
adjustment. L4 and LS deliver the bias
current to the PA bases and R49 through
R51 and  associated DC-blocking
capacitors provide local RF feedback to
that stage.

4.5.1. Band Filters

Amplified RF output feeds an array of
diode input switches to the band-switched
output filters. The amplified RF also
drives voltage tripler D5 through D7 to
develop a negative blocking voltage
(about ~150V at full output) for all
unselected filters.

There are seven low-pass output filters to
serve the ten amateur bands (counting a
possible 60-meter allocation) and seven
identical switching circuits serve them, so
it is enough to describe one of these in
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some detail.  Band selection originates
with  processor’s response to the
operator’s key press. The processor sends
a new frequency to the phase-locked local
oscillator synthesizer on the RE Board,
and sends a band selection word via the
Clock, Serial Data, and Enable pins of S6
on the PA Board, Sheet 4. Senal-to-
parallel driver IC, U2, latches the word
onto the output pins of U2 (labeled A
through 3).  When the tuned frequency
i3 outside an amateur band, all seven U2
output bits will be high.

4.5.2, Band Filter Example

Looking at the 30-meter filter as an
example, negative voltage at R32 reverse-
biases D20 and D21, effectively removing
that filter from the circuit. D19 and Q19
form a level shifter to cut off conduction
in Q10, which would otherwise forward
bias D20 and D19 by applying current
from the T voltage source through them.
L35, L37 and the 10 paralleled chip
resistors provide a rteturn path for
switching diode currents on the “band
input” line, while L33, .34, and the 20
paralleled resistors, R99 through R117
perform that function for the “band output
line.

When the operator has selected a
frequency within amateur band limits, the
U2 output bit for that band will be at a
logic low level. Again we use the 30-
meter circult as an example, but consider
that band selected. The C bit from U2 is
low and the other six outputs are high.
The low level at D19 anode causes Q19
and Q11 to conduct, pushing current from
the T voltage through 1.16, 117, and L18
to switch on D20 and D21. The 30-meter
filter is now connected between the PA
RF transformer and the output circuit. T-
voltage switches on Q16 (Sheet 5) to
overcome the negative voltage at D13 and
turn it on. Connecting the filter through

directional coupler, T4, to the antenna
jack.

4.5.3. Receiver Clamp

Model 516 connects the ANTenna jack to
the receiver circuitry via the bipolar diode
clamp on Sheet 5 of the PA schematic.
R8 and R9Y bias catch-diodes DIl and
D12 so that peak signal excursion at their
junction point cannot exceed either +5 or
-5 volts with respect to chassis ground.

4.5.4. Amplifier Sensors

At the directional coupler, D35 develops a
voltage representing forward power and
D34 develops the reflected power signal.
PA collector current flow causes a small
voltage drop in R64 (Sheet 3) and the op-
amp and buffer, Ul and Q6, translate the
drop to a ground referenced Ic voltage for
the RF power control circuitry on the
Analog section of the Logic board
schematic. The processor cuts back ALC
voltage when collector current approaches
6.5 amperes. Connector, S11, (Sheet 5)
supplies VT, Vr, and Ic, to the Logic board
and receives regulated 10 volts from it.

Temperature  sensor D9, thermally
coupled to the PA heat sink, has a
terminal voltage of 10 mV per degree
Kelvin. At room temperature, the voltage
fed back to the A/D converter on the
Logic Board is 2.93 VDC. When the heat
sink temperature reaches 60° C, the
sensor voltage has risen to 3.33 V, and the
processor starts cutting back the PA
forward power by sending a suitable DC
level to the transmitter ALC circuit.

4.5.5. AUX 2 switch
Q8 is the power switch for the 13.8 VDC
line to the AUX2 jack on the Argonaut V
rear panel. Base current for Q8 comes
from Q7, which draws current only when
the transcerver’s +10 VDC regulator gets
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‘ power from the power switch at the
counterclockwise extreme of the AF
control. Consequently, AUX 2 supplies
current for accessories only when the
operator turns the transceiver ON.

‘ 4.5.6, Connector
Subassembly 81932

i This small but essential board appears on
Sheet 5 of the PA schematic simply
because it starts out as a snap-off part of
the bare PA printed wiring board. Its
function is to collect cables from their
sources on the major boards and connect
them to the SPKR, SERIAL, AUX 1, AUX
2, and CW jacks on the Argonaut V rear
panel.

4.6. SCHEMATIC
DIAGRAMS

i The following schematic diagrams
document the electronic design of Model
516 circuit boards:

s 81929 Logic Subassembly;

e 81930 RF Subassembly;

e 81931 PA Subassembly;

e 81932 Connector Subassembly; and
e 81935 Front Panel Subassembly.

The schematic diagrams are in the rear of

| this manual.
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5. TROUBLESHOOTING

While we cannot cover every possible
problem, here are hints for dealing with
some potential difficulties.

5.1. Check the Obvious!
s Is DC power okay?

e Check power supply, cable and
connector(s).

o Is 7.5 ampere fuse loose or missing?
» Are there antenna problems?
e Is the proper antenna connected?

e Is any external antenna switch or
tuner connected and properly set?

Control Settings?

Have you double-checked Argonaut V's
many control settings for your intended
mode of operation?

5.2. Reset the Processor.
See paragraph 2.2. We have learned that

RESET can cure a multitude of “glitches”
in a few seconds.

5.3. No Audio from

Receiver
Frequency controls act normally;

S-meter seems to be reacting to signals.

s Receiver squelched? Check setting of
SQL knob.

e Check setting of AF gain control.

s Try a set of headphones in case the
speaker has failed.

* Check inside the cabinet for cable
connectors that may have loosened in
shipment or rough handling.

5.4, Symptom: distorted

SSB
Be certain the ALC is set properly in

accordance with paragraph 3.1.4. The

Model 516
3% Printing
3 December, 2002

ALC LED should flash briefly on voice
peaks.

A frequent cause of a distorted SSB signal
is inadequate RF grounding resulting in
feedback. Common RF grounding
problems are:

e No ground connection: or
o Too long a lead to a good ground.

Another potential cause of distorted SSB
arises when the station is in the near field
of the antenna. This is a problem many
apartment dwellers face.

5.5. Diagnosing RF
feedback probiems
Every amateur station should have access
to a well-shielded 50-ohm dummy load.
Start troubleshooting by disconnecting all
RF accessory equipment from the
transceiver output. Likewise disconnect
all  accessories from other radio
connectors, leaving only the microphone.
Be certain your microphone cable is well
shielded. Connect the dummy load to the
ANT receptacle with a short coaxial cable.

A nearby HF receiver (or a local ham
friend’s station) will likely have little
trouble hearing your very low power RF
signal when vou transimit 20 watts into the
dummy load. If the distortion problem
does not disappear under these conditions,
your rig may well have a problem and you
should call Ten-Tec’s service department.
If the problem goes away, as is likely, you
can begin the process of re-connecting
accessories one-at-a-time to isolate the
problem.

5.6, RF Grounding
Many problems relate to the lack of an RE

station ground, as contrasted with a safety
ground connection. We recommend
bonding all cquipment chassis together
with short heavy metal braid or strap.
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Make these connections from chassis
ground lug to chassis ground lug and
connect the last piece in the chain feeding
the antenna to a good earth ground. This
lead needs to be as short as possible.
Lengths near % wavelength on any band
used can be particularly troublesome
when the far end is connected to earth.

Ten-Tec recommends following the good
advice in the ARRL Handbook for
dealing with RF grounds and safety
grounds.

5.7. NO RECEIVER, BUT

Argonaut V TRANSMITS
Check the PBT setting or turn it off. It

may be set outside the passband.

Disconnect any external equipment that
might be pulling the PTT line to ground.

Is the internal KEYER enabled with a
mono plug in the KEY jack? That would
cause a constant stream of dits when you
apply power.

Check settings of the SQL, AF, and RF
controls.

5.8. No operation in VOX
Check for normal voice operation without
VOX to rule out a microphone or cable
failure.

Check the PTT/VOX switch on the
bottom of the Model 705 microphone if
you are using one.

Check Argonaut V's MULTI display to
see if the items for VOX are active and set
properly. If any of the three settings is at
zero, VOX will not operate.

5.9. When All Else Fails...
1f the measures above do not fix the

problem, please consult with our service

department.
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6. Glossary and Index.

The definitions given here are specific to the usc of these terms in the Argonaut V manual,
and may not be precise in some other context. Many of these definitions use ifalicized terms
defined elsewhere in the list. We recommend the ARRL Handbook for Radio Amateurs as

a more general authority.

6.1. A
3"[F That portion of Argonaut V which operates at a center
frequency of 14 KMz to make DSP easier and more effective.
p21

00-Meters The proposed new amateur frequency band
allocation (pending FCC approval) at 323 - 340 MHz
pis

[A78 The 516 button which switches between the VFO-A and
VFO-8 frequency controls.
pll

AT Analog signal to Digital signal conversion device.
p22

AC MAINS The usual 110 - 120 volt power circuits in
American homes.  Keep them owt of the Model 516
Transceiver!

p4
AF knob  Ten-Tec's name for the volume contro] on a
communications radio,
pd

AGC  Automatic Gain Control, a circuit that holds the receiver
audic output level fairly constant despite large changes in RF

signal level.
p-21

ALC Automatic Level Control, a circuit that holds the
ransmitter RF level fairty constant despite changes in circuit
gain from band to band.
pv

Alternate-Action Key A conwol button which has two
distinct etfects (such as VFO A & VFO B) and activates each

of them with every-other push.
n 17

AM  Amplitude Modulation, comprising hoth sidebands and
a ¢ArTier,
pl

Analog  The type of circuit which operates on signats whaose
strength can take on any value in a continuous range. See also
"digal”

pil

Annunciator  An Argenaut V indicator formed by words
sclectively illuminated by LEDs to indicate a particular state of
operation.

pv

ANTI VOX A circoit function designed to prevent audio
from the loudspeaker from activating the FOX function.
pY

Argonaut V. Ten-Tec’s name for the Model 516 transceiver.
pvii

Attenuator A circuit device which reduces the signal strength
by a designed amount.  Used in Mode! 316 to prevent receiver

overload by extremely strong signals.
pvi
Eﬂg The control key that switches Argonaut ¥'s
antenuator in  and omt  of the  circuit
pl2
Automatic  Gain  Control Sex  AGC.
p 8

Automatic Keyer A device intemal to Model 516 which
responds 1o input from an operator's manual switch {paddle} to
form the "dits" and "dahs" of Mome Code in a uniformiy-
generated TRanner.
pl13

Autotransformer  An clectric transformer which has only one
winding with ene or more taps for matching fmpedance

Detween wo poirits in a circuit,
p2l
Auxiliary DC Argonaut Vs AUX 2 rear panel
"convenience-outlet” for supplying DC power, controlled by the
radio's switch, to station aAccessories,
p7

6.2. B

Balanced Mixer A frequency-conversion device which
suppresses unwanted RF or LO signals from its IF output by

way of signal canceltation.
p28
Balanced Qutput Characteristic of a circuit which has two
terminals exhibiting equal and opposite voltages with respect to
a reference {usualty ground).
p20

Band Scanning Argonaut V's function that permits
searching for signals by having the radio tune automatically
between defined limits, p {

Bandpass Filters Circuits, usually composed of inductors
and capacitors, that pass a continuous range of feguencies
while rejecting  frequencies outside a  defined  range.
p24

Band-Stacking Registers Mode] §16's convenient means
of rapidly moving the radio between two frequencies in an
amateur  band without changing the VIOs.
1,9

Bandwidth The width of a continuous range of frequencies
occupied by a signal or limited by a radio circuit.
pvi

Buffered-T Voitage An amplified- to-10-volts version of
Argonaunf V's T-control (3V transmitter control} veliage used o
activate the transmitting circuits based on the state of the PTT
line.

Attack The time that Auromatic Gain Control requires to 7

activate  when  the received signal strength  changes. P

p-21
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See Bandwidth. Model 518's control key that selects
bandwidth.
p 10

6.3. C
Cascode A form of bias sharing and signal coupling between
a grounded-emitter and a grounded-base amplifier stage, used to
provide load isolation in critical circuits.
pr24

Channel Memory A memory location that stores
frequency, mode, B#, and SPLIT information for later use.

pl

Charge A quantity of electrons that form an electric
current when they move.
p25

Charge-Pump In a frequency symifesizer, a form of

loop-filter that supplies a signal indicating the sense of
frequency effset and proportional to the amount of offset from

the reference Jfregquency.
p2s
Codec Coder/Decoder, a device or integrated circuit that

performs A/D and D/4 signal conversion,
p22

concatenates Attaches, or appends, so as to make a single
larger digitai word out of ftwo smaller  words,
p-22

correct polarity  Connect positive-to-positive {usually red)
and negative to negative {usually black}
p4

CTCSS Continuous Tone-Coded Squelch System adds a
subcaudible tone between 66 and 254 Hertzto the FM voice
signal 10 reduce unintentional interference to repeater inputs.
pl13

w Continuous Wave, a former distinction between
clectronically generated constant-amplitude radio signals and
the damped oscillations of eariier spark-driven systems. Now
refers to Morse code telegraphy signals.
pl

6.4. D
D/A Digital-to-Analog converter, a device that accepts analog
signals and encodes them as digital output signals.
p22

Data Modes Any of several signaling methods that use
digital content 10 modulare analog audio signals driving a single
sideband  lransimitter. Examples include PSK3/, Pactor,
MFSK16, and Helischreiber.
pé

DR9S An industry-standard 9-pin female jack commonly
employed as an RS-232 serial port connector on terminals,
modems, and Ten-Tec radios. po6

Decay Refers to the action of an AGC circuit when an input
signal diminishes in amplitude from a level which caused AGC
jis} reduce gain.
p2i

Delivering Carrier  Refers to the commercial freight agency
that delivers your radio.  The delivering camier bears
responsibility for damage n ransit,
pl

DELAY  Abreviation for "VOX DELAY" which characterizes
the time period in-which a VOX circuit holds the radio in
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transmit after apparent cessation of  speech.
plp

Demodulation The process of separating the modulating
content of a signal from its RF carrier and delivering the
information to a device which transforms it to human or
machine readable information.
p23

Destination VFQ.  The fiequency controlling register i a
modern radio that accepts frequency information previously

stored i chanmel memory.
pl4
Digital Mades Another name for “Data Modes”.
pl

Digital Signal Processing Technology The engineering
technique of manpulating signals as digital number samples in a
computer, In modemn transceivers this requires two-way signal
conversions  between  analog  and  digital  forms.
pl

DIN Jack A round multi-pin connector design standardized
by Deutsche Industrie Norm in Europe-,  Ten-Tec radios use
this connector type to interface external accessory equipment,
c.g. modems, to the receiver and transmitter audio and keying
circuits. pé

Diode Clamp A circuit which limits maximum or minimum
voltage excursions of a signal using AT coupling, diodes, and
ong or more refergnce voltages.  Model S16's antenna fo
receiver connection is an example which limits the amount of
wansmit signal that can impact the receiver input circuits.
p 26

Diodes  Electronic devices which act as one-way check-valves
to electonic current.  Diodes conduct in the "forward biased
direction (ancde more positive than cathode by the "barder
voltage™ and they block signals which "reverse-bias” the diode.
p4

Directional Coupler A form of indine  transformer that
favors signal coupling for signals flowing in one direction over
those of the opposite direction.  Argonaut V (and most other
radios) use a directional coupler to determine SWR of the
transmitier's output load.
p 26

DSP  Digital Signal Processing used in all recent Ten-Tec
radios to economically implement features with superior
performance to that readily attainable in analog technology.
py

Pual-Concentric Potentiometers  Two rotary controls, such
as AF and SQL that have an inner and outer knob sharing a

common - axis of rotation.
p8

6.5. E
ElA Electronic Industrigs Association, an American
organization that promulgates standards, for example RS-232,
for the clectronic industry.
pl

Execute The actual functioning of an action previously
commanded by operator interaction with a computer, or similar
storage and logic device.
p7

External Speaker  An optional accessory for a radio receiver
that substitutes a farger, better-sounding unit for the built-in
loudspeaker.  Ten-Tec's Model 307B is a pood example.
p2
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6.6. F
Abbreviation for "FAST Tuning-Rate” as presented on
516's MULTTI  display, See a0 SLO

p8
Firmware Computer programming instructions or data stored
in non-volatile memory so that it is available without an external
loading operation
p2

First Local Oscillator The syrthesized signal which
Argonaut Vs first mixers use to convert signal frequency
between HF and Ist IF.
pa0

Flash Memory  The semiconductor technology that Ten-Tec
uses to aliow firmware upgrades to its radios equipment via a
SERIAL PORT comnection to a personal computer.  Tis
memory helds its contents indefinitely without electrical power,
but can casty be rewritten electrically.
pti

M Freguency Modulation changes the carrier instantangous
frequency te convey information by a radio carrier.  Popular on
VHF and UHF, Ten-Tec includes it in Model 316 to
accomumodate  its use on the upper end of the 10-meter ham
band.

pl

FM repeater  An unatiended FM station in an advantageous
Jocation that receives signals on one frequency from lesser
advantaged stafions and automatically retransmits them on
another frequency so that they are avatlable over a wide arsanot
otherwise accessible to lesser stations.
pl

Frame Syne A word or pulse that digital communications
equipment uses to find and align the beginning of a formatted
signal  so  as  to  comectly handle the dala
p22

Freguency Conversion  The process of transtating a signal to
a different frequency, where it will be more useful in
transmission or reception than it was at the starting frequency.
The combination of an L{} and a mixer accomplish this in most
radio equipment.
p 24

Frequency Offset  The difference in frequency between two
stgnals, such as that which separates a repeater input signal from
its oufput signal, or a receiver tuned frequency from the desired
signal.

pl

The Argonaut V key which activates the secondary
function assipned o its control keys.
p4

FUN@&LOC@ The key sequence to activate or release 516%
Tuning Lock feature.
p10

FWQ* SKIE The key sequence to activate or release 5165
ability to temporarily omit a stored chanrel-memory frequency
from its memory scan sequence,
pls

6.7. G
Glitch An originally German word adopted by computer
users to describe an unexpected or unwanted action in hardware

6.8, H
Hertz  The unit of flequency {named in henor of a radie
pioneer) that replaces "cycles-per-second” in modern usage.
pl
HF High Frequency is the name assigned by international
convention to the frequencies between 3 and 30 megahentz.
pl

6.9. I

10 Abreviates "Input/Output”  connections between
Argonaut v and accessory equinment.
p-s
iC Abbreviates  VIntegrated  Cirout”
p-23

IF Abbreviates "Intermediate Frequency”, a frequency internal
to tadio equipment, chosen because it supports the design of a
wide frequency-coverage transceiver.
pt

Impedance  In a electronic circuit, the ratio between voltage
and current.  Ten-Tec designers match circuit source and load
impedances for efficient performance.
pv.s

Incremental Digital Encoders Electromechanical devices
used in modern electronic equipment to translate changes in
contral shaft rotation to digital numbers for interpretation as
commands by the internal processor. They maintain an analeg
“feel" for such operator confrols as mning and  gain
p8

Incremental Tuning A convenient radio feature that
produces a temporary offset between the nominal tuned-
frequency and a receiver or transmitter's actual operating
frequency. See RIT and XIT
pil

Intermediate Frequency  See "JF™. Argonaut V's design
provides {Fy of 9 MHz, 450 kllz, and 14 kHz for effective
performance of its transmifter and  receiver  functions.
p20

6.10. K
Kelvin  The unit of temperature in the Absolute-Zero-based
scale ramed after Lord Kelvin,
p-26
Keyer 316's internal hardware and software device that

accepts contact closures from the user's paddle to form well-
timed dits and dahs for Mose code CW  operation,
pl

Key A push-button momentary switch that activates one of
Argonaut V's control functions by signatling the processor with

a pulse.
pd
kHz abreviates “kifoherz". See  below,
pl
Kilohertz A unit of frequency dencting 1000 Hertz,
P23

6.11. L
LED  Abbreviates "Light-Emitting Diede™, a semiconducior
device that converts electric current to Hight emission. 516 uses

or software. LEDS  where older equipment used lamps.
pé p 28
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10 Abbreviates “focal oscillator”. Sec below.
p2o
The secondary function, on $16's panel that

clectronically  locks  the  main tuning  control
pio

Local Oscillator A signal generated in a radio and used ina
rmixer 10 translate a signal frequency to an JF, or an JF to an
operating frequency.
p20

Local RF Feedback  An electronic design technique that uses
a controlied path 1o convey a signal samplc from an amplifier
output fo its input in order to make circuit performance
relatively independent of individual transistor or JC
characteristics.

p-is

Logic Subassembly The component-bearing circuit board
(#81929) that implements Argonaut V's control and DSP
functions. p 20

LSB Abbreviates the "Lower Sideband" form of Singie-
Sideband modulation as used here, or "Least-Significant-Bit",
depending on the context.
pv,8

6.12, M
@ or [MEM  Abbreviates Argonaut V's "Memory" mode of
operation, as distinguished from its "VFO" operation.
pll

MASTER RESET The operation which restores 516's
factory-default settings after a glitch.

4

MEMORY Memory mode tunes Argomaut V using stored
frequencies, rather than the operater-tuned VRO
pll

MHz  Abbreviates "Megahertz”, the unit of frequency which
represents milfions of Herez.
pv,1

Mismatch  The condition that describes connection of a Ipad
with an impedance providing other than an optimum match o
the circuit source impedarnce.
ps

Mode  One of the ways that 516 operates, such as VFO or
MEM, or one of the modulation forms avaijlable with 516's

MoDg key.

pv,1

MODE The Argonant ¥V key that selects the form of
modulation  used in  transmission  and  reception.
7

Modem  Abbreviates "modulator/demodulator”, a function of
equipment external to the transceiver proper, which accepts and
provides  digitally-modulated  andio  signals to  translate
information between 516 and digital user equipment such as a
computer or data terminal.
p2

Modulation  The electronic process of imparting information
to a radio frequency carrier by varying its ampiitude, frequency,
or phase in a systematic manner related to information content.
p8

Modet 516
3 Printing
3 December, 2002

Modulation Depth A measure of the strength of modilation
applicd o an RF carrier.
p8

Mono Abbreviates "Monaural” which describes an audio
system or connector which carries a single source signal, as
occurs in some headphone comnections See also Siereo..
pd

MULTI  Abbreviates "Multi-function” 1o describe Argonaut
V's one unlabeled rotary control and the smaller of its two
displays, both of which take on different functions depending on
a preceding key press.
pl

MULTI Display The smaller of 516's two displays uses 7-
segment numerals and approximations of alphabetic characters
to convey changes in control status to the operator.
pl

Multi-Mode The description of amateur radic equipment,
such as Argonaut V, that provides at least CW, SSB, and FM

modes of operation.
pt
mV pp  Abreviates "millivolts peak-to-peak”, a convenicnl
meastre of low~jevel signal amplitude.
pv,6

6.13. N

Nets A short form of "Networks”, which are organized
communications groups of radio amateurs. Nets usvally have a
regular operating schedule and frequenicy. Amateurs organize
nets for many different purposes.
pi3

Noise-Blanker A radio receiver function designed to
minimize impulse noise by detecting noise pulses and briefly
blanking the receiver for 2 net increase in quality of reception.
Argonaut ¥'s rnoise blanker is a DSP implementation.
pl12

Numeric Display  An array of electro-cptical elements which
transtates internal digital information into a row of visible

numbers.
p I 11

6.14. 0

Offset See  “Frequency  Offsel", above
pv, 1,9
Overwrite The process of changing memory contents by
writing in new data,
pll

6.15. P

PA Subassembly The Argonaut V printed circuit board
(#81931) containing the components and connections that form
the Power Amplifier function.
p2b

Passband Response The contiguous range of frequencies
which one or more of 516's filters passes lo subsequent
functions in  the receiver or  transmitter  circuits,
pi3

Phase The time relationship between a signal and a reference
signal.

p24

Phase Detector  An electronic circuit that accepts a pair of
signals and autputs a new signal corresponding to the difference
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in phase {or sometimes frequency as well) between them.  This
circuit develops the error signal that steers a PLL into lock with
its reference. p 25

PIN diode A three-layer diode optimized with respect to
transit time for low and controliable RF resistance by virtue of
its p-type, intrinsic, and n-type doping layers. 516 uses PIN
diodes as switches and varable aremuator elements.
p20

PLL Abbreviates "phase-locked-loop”, a circuit that
establishes and maintains a stable and controllable ratio between
a FCO frequency source and a fixed referemce source.
Argomant Vs st local oscillator symthesizer s a PLL.
p23

Primary Display  The larger of 516's two mumeric displays.
As 516's main display, it shows the operating flequency of the
radio.

p 14

FProgrammed Memories Refers to Argonaut V internal
computer memory: locations that contain either computer
instructions  or  data, especially channel memory  data
p4

PSK31  The abbreviated name of amatenr radio’s popular and
robust form of digital communication, "Phase-Shift-Keying - 31
baud”, 516 is "PSK31-ready”.
p1,10

PTT Abbreviates "Push-To-Talk”, a control line that
Argonaut V uses to initiate voice and data transmissions or to
form Morse code characters for CW  transmission.
pl,6,15

Push-Pull The characteristic of a circuit that refers to
symmetrical pairs of elements, each half of which handle signal
excursions exclusively above or below ground reference level.
p22

6.16. @
Q24  In this manual, the Reference Designator representing
"Transistor 24" as a distinet component in a schematic diagram

or circuit description.
p20
QRM  Traditional "Q-code” jargon used by CW operators to
signify "man-made interference”.
pl3

OSK CW  That form of CW operation, characteristic of Ten-
Tec equipment and preferred by experienced operators, that
allows the sending operator to hear signals from his receiver
between Morse code elements or letters.
pl 10,12

6.17. R

Reference Frequency  In a synihesized transceiver, a stable
fixed-frequency signal which is the basis for generation of
frequency-determining Joca! oscillators in the radio’s twning
scheme.
p-24,25

Registers  Locations in memory or digital storage, cspecially
Argonaut V's VFO registers, that hold control numbers, which
store  operating  frequencies derived from the operator's

input or component value changes. Ten-Tec equipment uses
regulated power  supplies for  critical circuits
p4.26

Resolution  The smallest change that can be recognized by an
elecwronic - device, especially 5165 frequency  display
pl 1l

Reversed Polarity  The usually destructive connection of the
positive and negative terminals of a power supply fo the
opposite-polarity terminals of a load device containing
semicondictors.

pd

RF Subassembly Argonaut ¥'s (¥81930) circuit board,
which contains the majority of low-level analog signal handling
components  for the fransmitter and receiver fimctions.
pzo

RIT Abbreviates “Receiver facremenial Tuning”, a
convenience feature that allows the operator to examine signals
offset from the tuned frequency shown in the main display
without disturbing that setting so that he may use it later.  See
also XIT.
pl,15

Rotary Control One of 516's four contral knobs,
MIC/PWR, TUNING, MULTT and AF/S5QL, that function
in the manner of traditional radio  control  knobs.

p8

RS8-232  The popular EIA standard goveming connector type,
physical format, and electrical format of serial communication
including that between Argonaut Vs SERIAL PORT and a
computer or similar data handling device.
p26,19

6.18. S
Sample Pulses  Regularly-occumming signals that initate 4/D
conversions for 516 Dsp functions.

p23

A control key that initiates one of Argonaut Vs two
automatic receiver-tuning and signal-search functions that tunc
frequency in steps between limits set by the operator controls.
pi, 12-14

Scrolling  The act of searching a list of possibilities, either by
moving a pointer past a fixed list, or by moving a list past a
fixed pointer. The MULTT control is 316's pointer, and the
various  lists  appear in  the MULTT  display.
pll

Second Mixer The receiver (or transmitter) circuit that effects
the conversion between st and 2nd 1Fs in Argonaut Vs RF
Subassembly.

p21,24

Secondary Readout  Another name for 516's smaller numeric
disploy . associated  with  the  MULTT  conmol.
pi2

Selectivity  An important characteristic of the receiver that
largely determines the degree of response to signals other than
the desired one.
p vi, 10

Serial Data  refers to digital data organized in 2 seguential

movements of the funing knob. stream of bits and words on a single circuit.  Argonaut V
pl handles much of its control data and DSP interface signals via
Regulated Characteristic of a circuit that holds some serial data.
electronic output property constant despite variations in signal p6,22
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Serial Port The DBYS rear panel connector that Ten-Tec
provides for connection to a computer in order to implement
some remote  control  or  to  update  firmware,
p2.4,6,19

Serial Port Commands A systematic scheme of digital
words that assert control of some 516 functions via the SERIAL
PORT.

pd

Sidetone An audio feedback signal provided to the
transmitting operator to keep him apprised of his Morse code
transmissions as he forms the characters. p v, 1, 8

Sin (X)X Distortion A form of low-pass distortion in
frequency response caused by the non-ideal length of sampling
pulses in a DSP conversion.
p22

The Argonaut V ability to temporarily exclude a
stored frequency from a SCAN operation without deleting it

fram MEMOTY.
p12,13,15
Sleeve Name of the common ground connection on Mona or

Stereo phone plugs and jacks. p 13
510 Abbreviation for "SLOW Tuning-Rate” as presented on

Sies  MULTT  display. See  also FAS
p§, 12
50-239 The traditional military designawor for the "UHF"

fernale coaxial jack used on most HF amatcur equipment.
pv.5

Sound Card A function internal to most personal computers,
it comprises hardware for two-way conversion between audio
and digital signals.
p1,6,10,16

SPDT  Abbreviates "single-pole-double throw”, signifying a
switch that selects either of two nodes to connect 10 one Gircuit.
p22

Speech Peaks
signal. Sec dso RF

p8

The highest excursions of a human voice
Peaks".

Specch Processor  516's DSP implementation to improve
the average to peak ratio in the transmission of voice signals for
greater “punch” or intelligibility.
pl3

@ An Argonaut V control key and its cormresponding
annunciator that allow the operator to select or de-select "split-
frequency operation”, in which mode the active ¥FO controls
receiver frequency and the other FFO controls transmit
frequency.
pvi, 11-13

Spuricus Responses An undesireable receiver property,
minimized by good design but practically unavoidable in
practice, that produces extrancous reciever signals via

impairments in performance.
p20

SQL Abbreviated  label  for "SQUELCH".
p8 15

SQUELCH A receiver function which silences the receiver
output until an input signal rises above the control setting.  See

Squelch Threshold  The contro! setting for signal strength
below which the SQUELCH function mutes the receiver output.
p14,15

SSB Abreviates "Single-Sideband”, an efficient and very
popular form of AM, which suppresses the carrier power and
one of the two redundant sidebands. See USB and LSB.
pl.4,8

Steering Line  The node of a ¥CO which accepts a relatively
low frequency frequency control voltage to steer its output
frequency.

p 28

Sterea Abbreviates "Stereophonic”, describing an audio system
or a connector that carries two circuits, as in some headphone
CONNECtions. See also Mono.
p2,4,19

Subaudible Tone Encoding  Another term for C7TCSS, used
to facilitate

primarily in FM communications Systems
frequency-sharing.
pl

SWR  Abbreviates "Standing-wave-Ratio”, a manifestation of
impedance mismatch between an RF transmission line and its

joad impedance.
p5,15
Synthesizer A frequency generation circuit (for example, the

516 PLL) that electronically manipulates an internal source to
generate and maintain one or more output frequencies with
stability and resolution determined by its reference frequency
souree.
pi4,26

6.19. T
TCXO Abbreviates "Temperature~Controlled  Crystal
Oscillator”, a particularly stable and accurate form of reference
frequency signal offered as an option on the Argonaut ¥V RF
Subassembly.
pv,I,24

Terminal Node Controller A special purpose form of
computer and modem equipment sometimes connected o the
AUXilliary 1O connector for wuse in  packet radio
communications.,

p6,16

Tip And Ring Connections The two ungrounded connections
on a stereo phone plug or jack.  The "Slkeve” connection
camies | cOmmon ground for both.
p23

Transceiver A radio set-that combines transmitting and
receiving functions with comumon frequency control and some
shared circuitry.  Transceivers have almost entirely replaced
sets of separate transmitters and receivers that radio amateurs
formerly used.
pl1,2,24

Tuning Rates  The relationship between rotation of the uning
control and the resulting movement in operating frequency.
pl,8,12

TX Abbreviates
p10,23

“Transmitter” or "Transmit”.

6.20. U

SQUELCH Threshold. o . L. .

p1.8, 14 Ui7b On a schematic diagram or circuit description, the
reference designator for "Integrated Circuit # 17b", or in some
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Ten-Tec schematics, for "Connector #17b"

p23

Upgrades  An outstanding feature of recent Ten-Tec radios!
Argonant V's Flash Memory and SERIAL PORT hardware
facilitates customers using our free Internet downloads to simply

nstall  featuwre  upgrades  as we  dewelop  them
pl2
USB Abbreviates the "Upper Sideband form of Single-
Sideband amplitude modulation.
p5§-10,13

6.21. ¥
The 516 control key that switches the frequency control
between VFO and Memaory.
p4, 11,1315

Varactor Diede A diode designed for a range of
capacitance  vanation  with  reverse  bias  voltage.
p24.25

VCO  Abbreviates "Voltage-Controlled- Oscillator”, the output
frequency-generating component of 5165 LO symthesizer PLL.
p24,25

YFO Abbreviates "Variable-Frequency-Osciliator, one of
the Argonaut V's two means of frequency control, This mode
of operation accepts operator changes to the tuning knob,
translating them Into frequency changes to the value stored in
either the VFO 4 or the FFO B register. The processor sends
frequency control information to the synthesizer based on the
contents of the selected register.
p1,8.9,11-15

VFO A One of two available frequency registers.
p1,8,11-15
VFO B One of two available frequency registers.
pl8 1115

Valtage Tripler A power supply circuit thar stacks rectifiers
in a manner that produce three time sthe DC output voltage as
would be obtained from a single stage rectifier,  $16 uses a
veltage tripler to develop high-voltage reverse blas for

Model 516
3™ Printing
3 December, 20072

bandswitching diodes.
p25

VOX DELAY The time interval during which the voice-
operated transmit circuit remains in transmit state when speech
apparently ceases. Also controls QSK Delay in Argonaut ¥V
pl

6.22. W
Woeight The characteristic that describes the ratio between dit
and dah lengths in Morse code. Argomaut V's internal keyer
function includes a weight adjustment,
p9,13

Words Per Minute  The measure of Morse code signalling
rate, determined by the number of times the keyer can send the
standard  word, "PARIS®, in a one minute interval
p9

This 516 control key coples channel memory data
between channel memory and the FFQ register, in a direction

dictated by the ¥V or M state of the radio, as indicated by the
anrminciator,
pii, 14

6.23. X

@ Abbreviates “Transmitter Incremental  Tuning”, a
convenience feature that allows the operator o transmit his
signal at an offset from the tuned frequency shown in the main
display without disturbing that semting so that he may use it later.
See also RIT.
pL,I1,13

6.24. Z

Zener Diode  a diode designed w exhibit a constant voltage in
reverse bias over a range of bias curremt. 516 uses a number of
Zener diodes o stabilize voltages in sensitive or critical ¢ircuits.
pr2d

Part 474273 36
Printad in USA




b FETY PEeULTIAGL (§ | AwdEiag e
A BIEIE-HIS b
A3N ARGUNY suIwndOQ Wz
62618 GAd4 30307 915 I1I0O0H

TEREf

L1838 S.,Y3183NG
YEN £58L€ FICSINNIL ‘3114931436
AYHFYYI NOLHBS ANT00 §8B1Y

O3LHHGJHOINT “ 23 L-N3I
KJ6'31807876 08230

HIS " I¥L2¥Ad HIS 2078 NY
HIS *I8L1910
#3173n0¢ H2130D¢
LagNyd LoduY 4
LLd 433 Lld £33
J0HAA J0H44
JOHAA I0HIA
JOH YA JOHYA
dHILA dNILA
JB039HA AHOXSHA
JOH 1L & 2041k
3371 274 031 1Y
#3125 BAI3¢
2y4q Yo
BS M/1 BS ¥/1L
910 6LC
154 15
ME JIK N1 J1+
A3 43 A1 43y
I ELS £ 1374Hs N ELES




1R 7 O S e
RIES Ly
niss
Lix
;
LR}
ava
- K177
47
/
Y]
c 4.5
110
Bl :’:'
It : TairouT
ik
ARik
- ‘.7
i it ] "
i
ot [
TIRTIRSy
i
tas l —
LR $—dRiT1 e
V1
1Y Fd
‘
| sy e oo S
JH3
t o EALI=LT
RdR <79
»»»»» AP QA sErzpe
A a X
KYS 478
] ]
J TAHTT 4}
77
I
|
) e e A e [T W=
ke sHE
VTR
LB
IR
T L tz STERKER
o et £183
IFAFES 2
a3 za L;‘ i
R 1L rC FOY aw LR nzan
1291
b 77
248 e z17a
e JE— 1.3
. usa e | lllé é'ﬂz
= Rins i9e LA
L83 sTrAfl P
5o a2
% S [ERE 1Y) J:Tﬂrl b~ ]
a3 BYAAEE b
IFIEE B une AT e
P in
747 ‘en
! gar T
- - - o [ HEAOFHONE
ft 17 g e n[?
BE
AGRCADAANGONRUT LS LOLOGIC\RRALRR. 5L N —
TER-TEC., INCORPIRATER
11ES O0LLY FARFOR FAKRVAE
SEYIERYILLE, TENNESSEEL 37082 U3R
" AnyxicA’y ARRT -
forya
MOGEL Y& LUEIC AY§ AWNRLOG SELVIUK

s Bacantat Musbar
fCu-01928
S OO B Rete Uovebar 4. 28p2 Brans U7 EY




F— R T e et
S ' .| [P
srao Lorspy wionens A ~H
IFXL) e L oo {N
L [ET ¥ SEgae
+LFK JE/.’“
3 :
LT AP, 1777
L1 BYWYEA - T
EIF I
tes e
rans sny O rrany
' 3 .
wire 47 1 ]
s I H -
“EEfYyak il P
To presm.yy M3 bk n o
vy Ap733L10N 12
oo P e v ¥
IR RS o
L] T T
[}7 g7 O -4ra L
} S e 1111 3
1IN Qnane Awe
fes =L, 77 .t
SIFH Teen il €
FIRTTTY
é f‘i:

s _L e g
[N .q.mv:}“-‘.
; L
= 3 L L S S, S [
£k s S AR R A iy
- SETE €L
LRI |
ki — AN e 01 SEF2
B FILLCE > [ A
1Ay
Brrihe
takLt ¥
114 4T
' ANy
; SOUEL CH e
A2 J
LEX *C FoY 33X
E] l TTE w
c233 2
7 .0 ) v g E
uae 7
rrr . .= 3
IR
L L]
18T
7
crimcas e
N R
R.k81 - v
RITYL L$E
fE rOT -—
a7
(¥ ¥ 19t
.t
TE v O !
:
(4.1 RN E#ﬂ
aynIp Iw (‘—1 ———{ Is
cyours| o JE
KEYirIt{o
mHugtd gUT o e e S




> 1
o
&
- i~
2 s e « - - .
a e " a
~ = 5 - o
o AP C
- M v
o - “ = Pis 2
e I I -
- - 2 -~
T oo > O "~ <~ = -
« o L2 - o > - .
= o I B
fd P =z
. - u
T 3.2 %% ' [ B .
} = ) LI% 3 - - “\i
Mw = Ajw za d
~— | V= 0 B R e
j . : ! o - s 2a = onls
1 Sl -
H i s & wl fx aja e I
— - 9 R I b e v “fa T
- - = ~ Ie ! 7 z b Do .
Sa . ! P o s STOLI3 el e
o e L v b - > EJ - ' - - -
e ol - - [ JERIEN RN J8 S - r x i a» " Pt
Tl e P b o ®im o - o
M e " afe "8 Pl F
; P = ax MRt
EEES S PTEIL S A A W o ail
¢ - Al .. % i
o o ol o 8l Z -
i - L e }uu - s = o PRt
minlniewiew 1 1 -l ] e is v T | =
oo - % omoa « PR I
P T 2 Iz 2 oa e Wt eV an WG e e el 2 [
o 2 e ® - > ke VHE~E OGNAOAABE B e e ke 0
- F L ] - B3 [=3 LS NN . L K KTEREAEUAI DD
~ - - - - - - M - Y ——————— AR KA X
s - o~ a0 ) el e v
Sw|h o A AT 2R L
28w oy U e - LA ] > —y
x [
R o o '
-1 LS ] '
sl - 7
-* - |
2= | . Mu :
-
- 4 |
ba-=1 "
o
e
» - ~
e oaa >
~ o
- . el o=
=
= "
LT e .o A ,—r
T TENY A A e n bt s o O Y OO L Lt L L T Pepepapiy xoox e St it |
! ASHGacEcaoRRARGaAs AT aaaa REZFTTELELT Cot cwc o LTI LY i
- Y T j TYuY
: . s st PR
4~ e J o i s
V - o ey L;
~ - — L e e e L i
. W, - W | wm [N [ - . = -
Tl PN PR N - |
om IR SR EVE N NVIL AR Y S od - Rad N
<=
! il %
f ST i +
W LA i : =
=D ) "
" Lol Vv . -
- - tL S g L
~e
* o N i
{ x W ] o , ~
_ - : [T ] R Py i ._A o
= ! ]54.«“ © T Twa 1[:!.....# | - .
- ! > : | . . - H
o= | wer . TS ’ " ! ..UIY.}JM Nt
~
— £ Ty ot i
vind { o] — o] s e o o]
] n: i
213 bR - wactesweor - ; -
0 E——pry T |samsazi 2 : yyoozosusel s
(33 (=2 -~ “ o - -
+ 24 HIV -4 > ey - >onum see| D
211 218 | o { ~ ot m~uwn i -
H = :;..f....uT |t Cw s
144 | O cEexgeacds a - -
1 T 1 R oo raan =
- ¥ froerrizeel o
@r i1 1] n_... : 2853353533 !
a i H | v i
ISTPFERE t 18 I i ; | o] m
115448 [ O I ‘- l1~ ! J.
! | g S !
| \ | 1l |
| ; ! F o i
2 alyd | O { V i
# KIwN ” - i H “
_, | | : E
€od | o I - ¢ : [
oot | B
. ] — o ‘
¢ o ; ; i :
! IR ! . i :
3 ‘ i 20—
i H




E ) oo = L3
]~C11?
1. %1 ot
LT SK]
14
T Linl
I
*13.9y
h
Aina 1ER | o, t’
\l . - i\_
= L meqL gy rEa
T -,
w192 vew | .., .
"33 1 h |
N LA N1
LER & s re3
Locas: LEE e 1
T FET4LE) j: }
Ko
211 . :
T )
[XE) — -
ANETISE S
nraz A
= [ _.K_j R U
f ~ X4
S 2
[ERYIRE Y
caas rr
. L ELEd T~ -
WPV TrET
) — 1 -
} ; e
Sy %o
ne LEE R
18K )R
i 828
71 31T “”;‘Z‘“‘ - ‘;; vsg
mrc voLy 1087350 °F o
——— R 47
77 Y1 EERERE)
ar im
ILEL 4 uuS0TIe PRI
viRDC B RLEd S} ey Tl
®REP CL Y - I B
Ny Y ——t——y
o b PETINTY S
21IE B
[EEEE-ERA o
yragc ™y
rRST
YPRDC 3 S
BrTo —
AvCLen
r- Amact Trnrsy d——— ——- -
SBUTL OH Bh G O
PeatraL &fw sk w H———— - _—
— EY/FTY
-
e e m23r L3
AMALOR . SCH - - ran A A
n2IS 121
LL—"V - LEEAINE &)
A
LEXE BER R ]
........... U S—— e
— RI4T 11K
= — AR P —
J R143 L0Y
e NS SO ST T Y.
I EFARIRE L
— o A e
(£33 €393 mhe 0234 i 223 i
L LS 13t LS R Y L LY
— o b
<7 <7 7 <7 =7 <7 =~




R18E
LaRk
S——" P
R184
18K
. % - AL LED
L ! | T i b nnaursaaa SH3
R A 028 - "
| 2268 ) " 147 k)
“ib toc2ad taa | L4 =71 Lu3seo VTR
£69 81 toTuF NHSDEd * RHMBT 3884
P8k Y R149 (-
1.8k
259
53uF C196 —b= R198
.1 ?a.sn
O i g _ |
Frl 1T Ft7 4 777 77 777
e P RS
SH3

ORCADVS ISLODGICAPYRECTRL.SOH

TEk-TEC, THOORPODARRTED
1185 o0LLY PARTON PARKYAY
SEYIERVYILLE, TENNESSEE 37882, L3R
_____ ANERICA"S BESGT) -
Fitlae
MODEL S16 LOGL{ PAOWER L(TRL
Siza [Bocumant Humbar REYV
B S{n-8192% 2
e Data Ociobar 4. 2087 [Shast i af <]




CABLE 3
GRAOUND

SK3

e VTERE >

7,...,._/\/\/\,..»__ S

J25

ol AN
oot k2532
MMSsODgial.2K




.r.w PR T VEEYL rdde E SEEET g MWvu@ )
lzy] PEBIH-KIC [y
>ux~ Jaguny vcwejuoww&mu_m
BESTG BMd 4y 915 T300H
) ik
TTg38 ¢, @3T8 Iwy
Z98LE6 FISSINNIL “ITIIA¥IIANIS
AHANYES NOLMHE L7700 5811
AILHEO4H0IHT "33 -H3L
HlS 483915
H3§ 114 HIG X1 H)G XY
I
| (N BN Ig————— Gin un3
(194 —- . T
slnoxu——— @ 0 SIinpXY
9IN0X Y@ .0 ginoxy
0 ONE nKE i
% o e
01 LS ﬂ s
! i
Nz
151
TR Tid3hs o P L3d3HG € 133HG

Al



~

C26% ‘I
—AA Y - LRI ﬁ’f 7: /
4§74 I"f“* RUSE
mmmmmm 1 e,ﬁ_.,, Q4 %) N Y
tzag ﬁ*“biﬂﬁ°\r‘w./ VLB
Lnf ,”‘f7

raa

SN S
SAVAYAY

0o

#uBligadd

Rti49a4

o
0

Gutdg
T 1@
LB Y

PHUORPORAL

TEN-TED . £

T1Es LULLY PARION FERRKNATY

SEVIERVILUE - TENRESSEE 37862 uUsA
. HHERICH S5 BEST S
Tirie

MDDEL %18 RF Pw§ PREAMP SECTLEN
Sizeldccunment Nunmber TTTTTURES
B sCH-819380
Dors: . Ocraber 3. 2@842“4‘1}’\@@7 s f

3sd468




- G Srvaan —— §
- - . L LR i PO P~ S f
oo - @ . il . o : ‘.
o - " u . C [ N - - T < =7
[ < - R s . T O e e
R et e, L - -
- — SN et [ ¢
. e | :
i ; e | |
i ! o , |
| | i ® % . !
| i = [ i | i :
i } ! i
; e H i
: - T : | ) |
.- . { M H j
" \ @« @ S i - M
i i E & oo o !
— _ eu T = .m . ~ n
oo i oo T s - |
¢ o w04 = H
- N . z |
H Al (] ! - ) . .
— — Ak hy n ol ”
f L H =i C | |
| ; o i |
/ ” |
- i i
1 i :
) vm
w ! _m
z ! |
-
oo |
5 - m
. :
I u
. H
)
” Sy
, . : i R S
| PV . oL | 7{
| ! “ e i - T ! "
| | sElet] o Inozer e
! sose i w [ e w o > S i
. — T TR R = !
: : : . + ; i ;
‘ oo ' + N . rr
| v w M ! ! , m
) — jea i 'S et
i o o QFUJP,#I.M < w/wr /4 < j e -
i - H - 7 -
| [ —— Gl el : Dol v
i [ oe - ST il © e - T B
i | T T = oo [ ,
! o M ‘e 1 i B ?oan — B Lo
m k:‘ ~ i J s - - B e
' - ; | il - m
===y 0 i 1
, e H
i
i
: i
H | v
W w il
i — | e -
! O ! = A
: IS '
, [ { ~
, N 4, o w
__® aL ’ | e
NI —~ | -
i i i o
me L | om -
i ¢
Er im - -
IS ,
ﬂ'.\: [ i
, i | -
| f ! wn &
; i | e - "
! { - = v
' - /\,\/\J
| | :
¢ H ™
L L .t
o T ST bR
RN ; [
- I | — |y S
., Wy
=
o
E
S S — —_ T — S — j
<
,




FaE
R
<
Cvsy g1
N ___u%ﬂl.lnf TN HHET IS0
- A FEL N e e
T fasp-q
;i I
: Vo . f.///l
5 .
184953
[ )
LE8 _
mRBEIILY W26 . tHF
1
fis (85 LA ST MHBT30B 4
“g, PN
1 L 4 T }’ T T— ""—/\f"\/\/'j RS
R&3 7 ~ e
1ed 1 22ak CAME
T J— et S VLY VPO .Y Y—
Q18 K96 ]<
e - . ?.2K
e A nuBligas RS54 S
A 15pk
o A 017
HMBETI004
IR
LV - 4/ 18
ten
| /_/T7
4 % 8 Ve R ¢F& « ¥ 4.5B2 kHr [T - T e
Ird IF Cernter Frug amp | % ete z TEN-T1EC INCORPDRATLD
HHERICA S FUINEST
= SCEk/4 = H{LE/Z32 « 46484625 nuy
3rd b0 : : JEBS DOLLY PARION PHRKWAY
Yok - SEVIERVELLE . VTENNESSEE 37862 USA
e 1ok Vidle
| MOBEL 516 Rf PWB RX SELTION
] Si2eflocument Number REY
£ ¢ SCH-G1930 ¥z
| o Cate: Gitobec 3. 78837 [Shesn Y Ry




N A t,ﬁ,w_. —

R21 7.7

| 22a< (?1}

7 ’

L=<

1 vid T
i 278 Q2

>WT ;?

RL199

U S UV |

roex q4s

REF CLE « MCILY « DHOLE = 14,.8%@ MNH=x

; | Semple Rete = DHCLK/256 = SB.0@7B kH:




e e e - - S - I \
RE 7
LR 4
- S f\., R —
135
RS
Ri1ar
R138 b
—-4 1RK At s A e
)
K138
1.7K
RE ¢
4.7k ~
SRy N—— C9s
(123 . e 7B
Soers FL3 16 S e L e e L TRl SRR [ A S
. 45 Hh:z 21194 / (L‘
M 1 T tAk > el L
: - R — 1.3k ras
— ——— o I.IMF
Lol B [ S SRNEUUNNDESES S —— — - e e e e
I S A RS
L 77 cie . ~ KC14960 SR J S o
/ 7 Y B.2FPF Tz 1 FL2 -
] 2 - £13 458 -0
- L3z EBFF ]. — LsE < 75 SR A
71859 UNURTRT SRR G . [ & ),’I,}
.. 7 7
CHD T / /
Lcoe S Bt S
LKhF ° RS 3
- e -
717 R49 f/.l:F <4l Tk
1an
Fod
77
M
o | GHD
DR
oiB ] RX O
< Ry Oui
M%¥BD352 Q
BARET
Q
) 13y
G RLEL
MY oae
BF N
CLEs
2 Px.8(0H
A-2BFF — e
TEN-TEC, |HCORFOGRRAIED
J1BS DOLLY FRRIDN FARKNATY
| . SEVIERYJLLE. YENNESSEE 37862 LSR
| RHERICR'S BES] S,
Tirele
. lalsez e Jed LD - SELK/4 = MELE/32 » .8B4@625 AHz - MODEL 518 RF FVB TX SECTION
‘ Stlie [Bocumant Humber R
1t STH-B1939
R R Dates Dcteber 3. 7BB2 Bhest




pie
R4YBD S

.

L Lits
T a-20rF

Spp—— e
1BAUN
13
v3a
‘ [
i WHB1300¢ I (234 19PF
| R178 . L8t
; § vor [T " rres (FLEF L83 .33uH
e 1.3 <10 o S W= W
EXTE 5
{229 ER
tRF L '_I i e
sy et PRI 3 {r;lr jﬂ
d RE79 1016 .
- n 65 €233 €233
028 RIPF 1BOPF
THEY 4D 7
R1B4
T 130
e 029 ~by d A A . ¢
T
i LEY] 1K ;
o MBTI3GDE
L €238 ]
- 2128 £231
I 19:16 #“415 l LINE
¢ A
i o2ty
l Jran T2 LCINF
LINE
1 b ) -
f;% gharl R1EQ
?.2Kf““‘“‘“‘ 478
“L s
03] pedg2n U228 BEGIGR
750187 CiME INT
AN - o3
RL7H
g2 % ?!55 rHBD35Y
RT3
APy . .
33 = k-
R7S RE® L1114
13 LR 3,3PF
i
€ = KCLE = OmLLx « 1A.B58 MHa
3rd IF Center Frens = Sanpie Rate/4 -~ P4.5a72

Cexri56

S8.8Q78 kM

k Mz

3rd LD

SLiLes

ROG

LIS S




At

'
TR ”
(A1 5

S

R17
(l'l

LED
e — . . R
100 uH
{3y
o
L 7
: 7#( 839 331 rapy
£oT oLty nnBTI9EA ‘
e AAN— e S -
{ Rre3 LIS R LR4
PR BN e [7 I3UH
b NN e b - I e
Ry T €224 & »T l
1oK crwr L - I i
A A T
- i < 5 rrz2s |C23
- 028 ¢ 10BFF
s |
i SDEMF T —
215 | i L r23
RLIEs fr
- f e\ AN
/77 ase 7.

toaow i
i

0.

G et
Loy
<\’

<

FHES
100

“.f“),,_ ,.)}._..
- 2.?:_[——'-—-"- £
77 [R!?Tl i T
= 1ie g A c22 \ 037 )
FIYJ% ]\ 18FF 25¢C197
338 b
T 2723
LRF
A7 o
3TE e o
i3
k718 FBE
33 33
REF €LY - NCLY « ONMCLE » [4.858 Hia
Samplae Rote + DHELE/258 < 5A.8878 My 34 IF

Center

Frea -

P

'

ES

7

7
L
g




ANN——e
5§ 1@ Icus
CELHF TRLALHF )
l 32 [ L2

ag 211512 'E)ﬂF.i‘iH LduH

18K - Iv-vzsr Lo >
£22 -] C147
ABIHF ¢z 3 Py

LLEREFEEE!

45
MHHBT 3904

£2se |

L@@ I MF
N Ss % cq NMBF 1318
F.lduH t *
' |
i
: e AN
T0E%2
_rgerE g L4 Ris3
7 “[ Tun 47
¢ {rm.,..._
1 F crs
- /
% ra a1 HF
2 R2Z12
< 1.8r
. 048
HHETI8@E
[ i
— +
LI
L47
MME! 3934
7 sp123 R 23 v
— -—
X Freoae I3 Az
5 3 ,777,81HF J1152 €3 L 49 L5d
P HF sy
/ - {{ e aan = R
| R24 LAERF L L8uH .i8un
15K i —
| 1~ {281 C1d4 o (282
| 1828pf ;;; 2RBPF 18aFF
c2d ) 049 i
%i,f . 1%\’ KHBT39@4
‘ EQFPF I \\\A
EX T~ Cz9
/?\ LTRPF R2S R2S§ (3a PLL.SCH
18K > 108 SEPF r B |
, . “ TEN-TEUC . EINLORPQORRIED
-
/ . [ N
/—7['/; f;i; 2188 },155 DO0wLyY PARTON PARENAY
SEVYIERVILLE, TENNESSEE. 37862 USH
| RMERICAZS BEST
Titia
MODGEL S16& RF P¥BE Pol SELTLIQN
Sizelocunmant Nunbaer REVY
8 SCH-8193@ Y2

Dotes Octobgr 3. 7002 [Sheer S _of S




041
HHBT330 4

g4z
MMBI1 3384

#3
1909

%

038
RLS13IS

LK

4

a7

HHBT 3IIMA

it

b2

200.1

rea
123

R19
R22
R21

23

P

-

150

-
™~ La
~ (.3
=
il
= oa - ”
'
= ™ -
— bl
[
5“ o Mo
(SR @ M 2w
I
o @
(4]
o
LT
@ * dj - inog
- (=3
o=
o b LN &
»—071 o« NI
-
w —
fJﬂfl]llL AR uig
- = p
" . sm *ad c#
= -

- @ g% o W
=g © x = !
m = A6 ineJsg

- 2] Ul
- - ﬁf{ 1 Jd5¢
- =4
o ~om
o N
wi @®
= =
- x rFEme

=
o
=
w
L=

#2113

LBHGH

R129
A

g2 inf
27uH

C24
.egginf

. €28
Y2 aaiwr
oF u9,.

FOR

777 77
REMOYE Y1,
& (2
TNSTRLLRATLIAON

ct.

£zss
@ IHF




SEY _miar

«Fhabad

YT TET ¥

'
k. Yl we i

,.,._...,___) "

e
ay

smmmanr WEHT

Lailat boadkad
ix [{31] (2]
ivar it Bheer

bug
[LLINT]
L3
al
mar u'u £111 .,'I
it
[ Falnk
T AR
L13]
L2 TL 9
. 1
‘ -
: X ¥
cra Eas
- it 18y b

+x [
AT (T
L1

%
e ] - wey s
X havtie- S TR E s R e i Siaiacs
ax Eepemiozatatyg LIS Ay At3n
. b Vo g _msd-tek w3 M g a2

AAAITR

ASSY #1332

srer [|Y B

,. =l
i

2

IrIakLN
LT

SERIAL |,

oot
o

-1
-
wEas

RUXZ

at

e

EpRlS X
LT R & }
[ AnAiE Kay

T
a
LY
ty e
b e e s e e e w4 MM o M e e e ake dm o e e e T e e

LT YRR S T
160- TAK. ISCARPRONTRS
bk BRLLY

HIERITLLE . »”
ASAAAKS, b asdii

veia

ARBRRAEY ¥ PE-TIE ASEE 41101 & BYTND

l.ur

VEiaweAl dyaber
LI

1]
&

rYs

NTETINY )




ton
ELARELATILLY I
7 s
127 Aty b
IXLd) rap
9
Ly
fitee
filee T ise
£
E
a2
1.8 ,:
[T i
AR e
5 e 1]
19 1 %]
Lie
S
- BRI
*
(I 1 1 " o o
M ;;I:C-P Fowas
AT LTI ™Y :;I;
[P L] i [ ) s
[ SE——
ar H
) tar *
\
‘ e LER
‘ o e j12Y]
1.0¢ >
(=]
beat A1) -
;;L;m,.
&)
| LI .l"
11 AT o
LZRLTIEL SN L ile X
(L1} L3
‘ 1 )
EX I T L ]
’ (31

} snuegy LU

L L] i1
3913 EX rREREY TalEuE
(13
‘ [t Ve SmpmcE kopnr
[P i1
- 1
‘ 1tear RN
‘ £
[ |l:;ll 1) L
TEU AL f i
3 Sxriwn -~ Tl )
r « ] +
‘ USE 78 rea [
L1 ,.o . En :Il
. (]
13,8y " W o
i . £1 11
1 s
Y o) temars LTem

Bt

L )
| T N i
| » rr
| ¥ in .

| o
| TN L LI T ST
an Han
e
i [ LI e
‘ 3‘? N 1T%
‘ " ‘ ! wre B.¥E wrd sy
¢ .t (31 el e
) o a8 poax IO AN
TV LLwe B SoAE
| » rre AL
my LA IR R L)
t
)
L)
AT
AR
=" rre e (1]
1882 L) 3
ry
ot |_cxr e | 4 :
{21] k) it LR e V . e ‘
‘ CHE bR u;} u"
” " e (LI
2rut ;ﬁ A
l /77
Lo L ii]
Ly $Y0a? B3EeT M
rran H
95 408 nep Frd
PELIPE S BY 13 TR o i‘_‘.‘d}ﬁ‘
wiT ye3 2%
¥, 087,700 38

Ao




RSE
L8 . ¥luyfF C87 .01 uF Leuk
E - 04
1B 12N -1I5H 12 S, 1y
4
" —{¢
o F
Pﬂ*———“ﬁ R17 917
12aK R
ngzlw 2 PZTR92TI nuerasas
R58 L . L1 8135 013
e diuf inagey o't 2 IN4#D7 tHARET
%_—,I{ . > YT Y > Kh__
H L342uH i l 34 Zuk ]
t.sg
" 47ul C480 C4l C42 C42
ci1a 19BPF SEpF ledpF 42pF
Fﬂqu
2
7 €8s CBE
« BiuF sBLuF
618
5.1¥%
28R 12N E‘ ]
R33
1A8K gin
Cid A LENREET Y]
B17 Li4 gia
mr__. IN4RNT
T o
o C
11
11787
] L14 ]
JBuH L8uH
c1
| C48 c4a . %]
| 274pF 478pF 27dp¥F
/;; /;; I;; BANDOUTY
TBIRS BANDIN
ORCADNSIBPANARMPA
TEN-TEC, INE
118% DDLLY FPARTON PKY
SEYIERVILLE, TH 3788 USH
RMEXRICAS BESTI
Titie
ARGIHARUT ¥ PR ANF SEC'N R
Slza dcumant Nunbar - EY
-] SCH-831931nA K2
ata; duly 29, 2087 [Sheat 2 _of




A“

LS
L1 £t
42
1.5k R9M $TuH -BLuF ooy
ot e 1% WA
RE TN 1.5¢ ] np9 &7 vee
42 | e C?72 ‘ ~
Hlur Bluk
- \I ; | k; L2
/ Ra1
s é
251979 .im
1.5K RBS e T cy 7T
e A /7;;4 158p **““3
R1% 25C1970 Cia
1.5k 87 1% '3 d.1ufF
[ SeaW Wt —-—)i———Al
c7s ras
1.5 | nae { siuF (
vy L3 SHLuF
.r___..__.4. L7ul
R Vo e I
1.8x | R8S3 [ Ras
[ e Wa Wt ] Lt 22R
«®1luf L
:.5:J RB¢
N
1.5¢% Res
L VW |
raz
1.5K b
RA2
1,8k
COUPLED T8 b4 cay
HERTSIN A P B.luF

Cit
BiuwF
b
71

1] ne o7
BAYI1Y |[BRY21W BRAV2IV

k_’*

[ C
IIHF - B1

Ve
RS
s 13¢
27 ,S}a R4Y
(| 329
\

ri12 .SluF
25(3133
RSB 22

1
R55 22 2
sy
T 4
2

2503133
€19 ,981urF
R4az 4 C18
27 (¢
K92
33m
¥ b




TRIRS BANGEN :zfu BANDODUT
NMNBT3%d6
—_— D74
& Y Y H
1.16uH INABR?
c52 css
l S§8BpF i 198pF
88 €79
Atuf B1uF
025
5.1¥
—Qv [ { G E
SOURCE I‘
%38
1R8K a1 ezt
ANt PITRS2T! HHBTII@E
0326 123 827
INADN Y o — e e intsaz
4 —Y Y .
] L24 ,
1.7ult 1.7ult
a6
WMBTS9EE
C54 5§§SF ¢ss cs7
SE#pF l L I 478pfF l SEfaF
le 511-3
1583
R37
1K
E p28
S.ty
= 4 i
o
o] Rux 13.e¥
§22
KHBT33d8
o3e
‘ I1K4a87
w R -
[7; L.5K R78 1.5K 2.43uH F.42uH
81 1.5K Ryr 1.%5K
88 1.5k R78 1.5k 521°F cam ;;Z‘f C61
‘7‘2‘ L.5% R75 L.S5K B %“'P’ /;; /% P/J;/J;sslﬁ
R74 1.5k {53 (s8 (92
) BB#pF G8ApF 228pF BRANDOUT
R73 1.5K TeLAs BANDIN F : ?
TEN-TEL, IWRLC
1185 DOLLY PAKYON FKY
SEVYIERVILLE, TN 3788 USH
BHERICA“S BESTI
Title
ARGONRUT ¥ PYWR ANP SEC°N B
NORCADNAMPB . SCH [/t pervment emser £V
* | t ${H-813318 K2
Dste: July 29. 2097 [Shest 3 of 5




M2

FUSE 7R

13.8YV

-
[y

L [I]+13.2 1o
2 _{gkoe1c so.
OVERVOLTAGE [
REYERSE VOLTAGE
PROTECTION V5 SOURCE
iR}
§ , skrisa
i ¥ » Q]
o R84 SOUR
FUSE 8.85
' R4 Ris
+7K 27
o 2
o 1
ca28§
198pF 7
[77 “v 2\\‘ Ut LNB3EIA
AN os
MHNBYISES
A< rcas . .
JiuF
Fi 55
- 2
4 O\ L TS rux 13y
08 RESETTRAOLE I
R71
aE NJEB?]
A
C7t
’I 4 -BluF
- R78 1.5 m7B 1.5¢K
RO1 1.5% g77r 5.5k
8B | ,5x R7® 1.5%
R79 1.5k R73 1.5¢«K
R74 1,5K
k73 1.5k




TBIRS BRANDIN BANDOUT

£15 cT8
JF
[ 5
—j4—*
S.1v
R2S
188K
PITRYZ2T! HMBT 3308

g RY1 R92 rR93 RG4 K] K83 X19P RINIRIB2RIGIRIBARIEE R1AQ RiL2aRE13IRILA RILTY

QR 2. 2E2.2K2.2K2.12FK 2.2K 2.2K2.2% 2.2K2.3K3.2K2.2Kk2,2K2-2K 7.,2K2.262.2K 2,2k
RIS g9g R97 RiBB R1g2R1EBR1LIRILL Ra9 RILISRILS
2.2K2,2K2.2K 1.2K 7,2K2-2K2.2K 223K 2,2 2.2K 2, 2K

NORCRDNSIBPAIONAMPC. SCH

TEN-TEL, IR{

1185 pOLeY FPARTAON PEY
SEYIERVILLE. TN 3288 USA
RAERICA“G BEST!

Title
ARGONAUT ¥ PUR ARHP SEC'K C
SizaDocumant Numbar EV
[ SCA-61493:1¢( tﬁ?

. sty July 29 2002 [Shaes 4 _of 5




- ¥
SOURCE
R34
1.5k
a1
HJES21
02 - . ¥b SDURCE
IN$OR2 I
R348 + C3
108 S cat 190 uF
b3 . 1uF TBIRS
iNdgR2
18%
0
2
A
LS
27
: ]
C
Rea i s I -
u2
ggib;f?g%! AGEIAXLY E
s T k2 RE7 RE8 ROL 292 R9y R4
1} 2.2x C313 2.2 2.2K2.282.37382.22.2K
B.1uF 4
¢ b3 ]
SHITIIE
FINCEHRG
I
U
£
5¢ D
s . R4l k39
' 4 " 188 teg
3
1L 2 AN
QR TA 1 - i,
cvock |V b1
I o - €89 - %S‘I’d
+B@Luf T~
caa 29 . B1uF
LOBluf
.BBLuF
77 77T
AR




J1 ANT

53

1 [T} avoras
o‘

2 JI3] ano

PHONES Lt flo] sPERKER
2 12| eno
SPKR

i9¥

-

i 71
TAKP Py .
SERIAL o L ] txo i
rr7 oo 3 cirt (79
1av ol ) XD 13)
o8 i RST9 L8]
O—tt s
R4 ]
B. 2K Go"s x
518
. 1]
o3 T35 vrewe
Lx3¥st2 i
C28
COUPLED To 9. tufF 54
HEATSIN

==
t ')
Loo |

+

o

m

AU X g FJ}V{

4
AU X1
59
I l RUDLID IR

i ® 2 (4]

P1T

® ) RUDIG BUT
. |

A L i
-
»n
LS

! 1ay ©

SOURCE [ Indl

77

15 31
RINS

\/-Eoc:—x 1 gTIP
CW || ~e g™ |

]
i
i
}
H
i
i
H
i
|
i
\
|
I
]
13
I}
}
H
i
1
|
i
! .
|
|
i

: { J3
i

g t aux2 (& —

: _
1 2
i
|
| 4
i
]
]
]
}
i
i
i
I
{
}
i
i
i
i
i
}
|
|
|
i
[}
[}
]
]

TR92T1
La THESE PRARTS ARE ON AS5SY 81332
1R8But L o o o o o e e e i n e e w7 e o e o
i 1ey
3, a7 \ORCAD\NS1BPAIONAMPD.SCH
E 1 " TEN-TEC, 1XC
1145 DOLLY PARTON PKY
c114a SEVIEAVILLE, TR 3788 USH
330 ANERICAR"S BESTI
Title
AREOGKAUT ¥ PWR REP SEC N D & 1/0
Six0 Documant Kumbar EY
] scH-818310D K2
ata: July 29. 20832 [Shaes 5 of




£3as

BRNDOUT T —
AL 171/161 e
M
/1 |
L.37 1
-F-—w+i . 1884 2. 2F
s Rid R3
3-22pF by 12K
278
R11
L L e
279
i
R128
p—
279
R127
NN 03
279 LHISLT
038 034
iNE1AB £IN4I4B *
ROUPLED TO
HERTSINKE
/
RS R7
cas P 10K €34
d.1ufF &. 1uF
s1t
AU X1 v
G (3H3) 2 i
k] ¥ 4
19v O3 Coh
SOURCE l ind
Dss R28
T - -
5.1V 53¢
R13
Crs
Le L7 47K LELGF
27uH 27uH
- 2 rv~vyl 2rvv vl 4 ! ovET
Q16
PITRIATE
C1 L9
L8t ufF {BBuH
v 2 vy orevy

RS i D12
1RK k C=4q
€74 teatan OT

47
_-“ug; Al o
| -
[ &} K118
1o T 3¢
7




- Ten-Tec, Inc. Dl iE
| 1185 Dolly Parton Parkway Sl omimies
| Sevierville, TN 37862

Repair Service: (865) 428-0364

LIMITED WARRANTY AND SERVICE POLICY, U.8.A. AND CANADA

Ten-Tec, Inc., warrants this product to be free from defects in material and workmanship for a
period of one (1) year from the date of purchase, under these conditions:

1. THIS WARRANTY APPLIES ONLY TO THE ORIGINAL OWNER. It is important that
the warranty registration card be sent to us promptly.

2. READ THE MANUAL THOROUGHLY. This warranty does not cover damage resulting
from improper operation. Developing a thorough understanding of this equipment is your
responsibility.

3. 1IF TROUBLE DEVELOPS we recommend you contact our customer service group direct at
the address or phone number shown above. It has been our experience that factory direct
service is expeditious and usually resulis in less down-time on the equipment. Some overseas
dealers do offer warranty service and, of course, have our complete support.

4, EQUIPMENT RETURNED TO THE FACTORY must be properly packaged, preferably in
the original shipping carton(s). You pay the freight to us and we prepay surface freight back
to you. Canadian customers must have proper customs documentation sent with incoming
repair equipment. Duties or fees charged due to improper documenting are the responsibility
of the owner of the equipment, ,

3. EXCLUSIONS. This warranty does not cover damage resulting from misuse, lightning,
excess voltages, polarity errors or damage resulting from modifications not recommended or
approved by Ten-Tec. In the event of transportation damage, a claim must be filed with the
carrier. Under no circumstances is Ten-Tec liable for consequential damages to persons or
property caused by the use of this equipment.

6. TEN-TEC RESERVES the right to make design changes without any obligation to modify
equipment previously manufactured, or to notify owners of changes to existing equipment.

7. THIS WARRANTY is given in lieu of any other warranty, expressed or implied.
SERVICE OUTSIDE OF THE U.S.A. QR CANADA

Many of our international dealers provide warranty service on the equipment they sell. Many of -
| them also provide out of warranty service on all equipment whether they sold it or not. If your
dealer does not provide service or is not conveniently located, follow the procedure outlined
above. Equipment returned to us will be given the same attention as domestic customers but
roundtrip freight expense, customs and broker fees will be paid by you.

Part no. 74244




Ten-Tec ARGONAUT V Quick Reference

Qn-0Off is on the AF control. Squelch is on its outside ring.

key steps upward through the amateur bands. [BAND) stores last used MODE & BW.
Change Modes by pressing the key to step through the Modes.
Change Tuning Rate with Func>» : Display briefly indicates FAS or SLO.
MULTI control adjusts most butten functions & displays setlings on the small readout.
Func appears in the MULTI Display when you are ready for the second function of a key press.
Band ISTACK] stores the present FREQUENCY, MODE, & BW, and tunes to the last FREQUENCY,
MODE, & BW siored on the current band.

Goto menus with > and MULTI knob:

Turn VOX ofFF | oN with MULTL

Press [MODE again > Gain = 0... 9 Set Gain with MULTI;

Press MODE again> Antivox=0 ... 9 Set Antivox with MULTY:

Press MODE again> Hang =1...9  Set VOX Hang with MULTI; =QSK Delay in CW
Press MODE again» Leave VOX menu.

Go to Keyer menus with and MULTI knob:
Turn Internal Keyer oFF or set Speed_1 ... Speed 50 with MULTI;
Press [KEYR) again to set Spot and CW Offset from £400 to F998;
Press KEYR] again to set CW sidetone from Leve/_1to Level 9,
Press KEYR again to set CW Welghting from rafio 50 to ratio1590. rI00is normal.
Press KEYR] again to leave Keyer menus.
Set DSP Bandwidth by pressing BW & adjust MULTI from_200 to 3000 (6000 in AM) Hertz.
and UNLOCK] TUNING with Func [BW] - no indicator.
Set RIT with its key and MULTI knob from 2,99 to ~2.99 kHz. Indicator = RIT. Hold [RITto clear it

Set XIT with Fune > RIT and MULTI Knob from 2.99 to —2.99 kHz.
indicator = RIT.

Switch VFOs with [A/B]. Switch between Memory and VFO with V/M
Store VFO to Memory by pressing Fune > WRITE and select Memory # with MULTI. Then press
to store frequency and return fo VFQ. '
Save SPLIT in Memory by pressing SPLIT) befare storing VFQ in Memory.
Recall Memory to VFO by pressing Func > WRITE and select Memory # with MULTL Then press
to store frequency and return to VFO.
Make both VFOs same @
Operate Split Frequency by pressing [SPLIT] Receives on displayed VFO; transmits on inactive VFO.
Seot Noise Blanker with Func > . MULT! adjusts oFF through 9.
Sel RF Attenuator On or Off with Func > ATTN.
No indicator except for S-meter,
Shift Passband Tuning with PBT]. MULTI display shows range from
-£.9810 295 PBT stays ON until you reset if.
Adjust Speech Processor with Func >SP Jand MULTI from oFF through 9.
Examine Memory Contents: Press to light MEM in Annunciator. Use MULTI to bring up Memaory
data, then Fune > to put data in active VFO, or VIM to return to previous VFO setting.
Transmit Metering: While in transmit: Make antenna measurements/adjustments in CW with
oFF. Press and hold key or paddle “dit-side”.
Press ¥/M for 0 —- 5 Watt QRP scale on meter,
Press A/ B for 0 - 7-Ampere Collector Current on S-meter scale;
Press A-B for 0 - 25-Watt Reflected Power scale on meter,

Press BP fo read 10 to 25W on power scale as 1.0 to 2.5 SWR.
Argonaut V will store your current settings whenever they remain stable for five seconds before powering down.

Part No. 74380
21 Qctober, 2002




.1;1 On P10, Sectlon 3263 vc}x H(ang) is also used to set (‘J:W hang t:m . -A -
o .._-'settmg Gf @ in cw made mmcates fui break-m (QSK) L

:~2 Ors p ‘iQ Sec:tson 3 2 7: Avax%ab&e f‘ lier bandwedihs are 2@0-300(3 sz ) CW .
= _-_USB aﬁd LSE 4(30»60{?{3 Hz m AM ¢

L _Nme The same numhar of ﬁiter bandw:dths is avaﬂable in AM asi in CW D
- LSB. Butin AM, IF bandwidth is by definition equal to twice the audio bandwidt

S .IS exacity dnub le what wc::uid be shawn fm' CW GSB (N‘ LSB

iy measuremem

....f_;=--3jen~‘rec__ARGQN_AUT V_ Manuat Errata:

The display always indicates IF bandwidth: hence, each avaxfable AM banciw:dth

 3.0npi1s, Sactmn 34 2 The A~B key is used fc:r reﬂected pawer
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Attention: Argonaut V Manual Addendum: Part Number 74385

The following item supplements information in your instruction manual.

The Argonaut V requires an open microphone to operate VOX. The hand
microphone included in the packing kit will work only on PTT with the
Argonaut V. The microphone can be modified for VOX operation, please
see details on www.rfsquared.com. You may also use the Ten-Tec 705 desk
microphone to operate VOX with the Argonaut V.






