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These are exciting times for Amateu
Radio: the advent of integrated digital signg
processing (DSP) technology in high-en
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MF/HF radios! Yaesu is the third of the “Big - L BE

Three” Japanese manufacturers to weigh | [ P ata g : ;;mqg_:.”m"."_,, '...n,,.," e
with a DSP-enhanced radio. In January, W - 1 iy =g
reviewed the ICOM IC-775DSP; in Febru- Y o b || wll . (= @ _’?0\\:‘
ary, the Kenwood TS-870S. Now, we con V- Y e = | v : == |
sider the Yaesu FT-1000MP. ol L -

Although Kenwood’s tack was DSP- o
based filtering withno optional IF filters, QAR §-2 T
Yaesu, like ICOM, has included conven ~ 0 S0
tional IF filters along with the DSP filtering
(which Yaesu call€nhancedigital Signal
Processing, or EDSP). The FT-1000MP also
applies DSP filtering at an IF stage, as do thell the usual modes, plus general-coveragganels use only three-conductor plugs, but
ICOM and Kenwood DSP-equipped trans+eceive. The radio comes with three filtersyou can trick it into using a two-conductor
ceivers. For a closer look at how Yaeswand options for lots of others. plug by pulling it partially out. There’s a nifty
implements its EDSP, see the sidebar “DSP Other features include a three-step CW spot button plus a tuning meter to help
in the FT-1000MP” by Jon Bloom, KE3Z. ATTenuator; amGcC time-constant selector you accurately zero beat, and CW pitch is a
You might think the FT-1000MP is sim- (with off, fast, slow and auto settings); twofront-panel adjustment. The display includes
ply an updated FT-1000. It's not, althoughnoise blankers (one for narrow pulse noiséots of metering options. We liked the pop-up
Yaesu clearly hopes to parlay the cachet afuch as auto ignition systems, and one fdeet under the radio, too.
the original FT-1000 into another successwide-pulse, longer-duration noise); and a If you're thinking about the 'MP for that
(Consider how many miles the Ford Motorvariable RF GAIN control. A manuallF next DXpedition, Yaesu’s covered that base,
Company has gotten out of its “Mustang”NOTCH is available, or you can select an autoo: the 'MP is available in a DC-only model
moniker.) The 'MP suffix, Yaesu says, is totomatic DSP-based notch filter that kills ob-or in the ac/dc version we reviewed. The
honor Sako Hasegawa, JA1MP, Yaesu’'sioxious carriers on contact. (More on theac/dc model can be internally switched be-
founder, now a Silent Key. DSP and IF filters later.) tween 230 V ac or 115 V ac operation, or
Although the name and the basic appear- The'MP lets you shift the main receiver'sjumpered for use from a 13.8 V dc supply.
ance are similar, the '"MP onlyorrowsfrom  IF passband and adjust the IF bandwidth fronfhose ac supply voltages are nominal, how-
the “original” FT-1000 (Yaesu says the 'MPeither side. It also has a built-in antenna tunegver; Yaesu says the radio will run properly
is actually a hybrid of the FT-990 and thethat works capably, quickly and quietly. Buton 100-125 V and 200-240 V.
FT-1000). For all intents and purposes, thisvhy stop there? The radio htigeereceiver Considering all that it has inside, this is a
is a new design. That the '"MP is some fivgpreamps, a built-in RS-23ZAT) connector relatively compact box (and it's lighter than
years newer carries its own implications inon the rear panel, a memory keyer (but, nthe original FT-1000 by 18 Ib). One op who
view of the technological explosion that'sway to control it unless youild a 12-button hauled the MP home for a weekend of con-
transpired. (Dare we say, “This is not youremote-control keypad or buy the soon-toiesting wished for a carrying handle. But,
father's Yaesu?”) be-available FTT-1000 keypad accessorgonsensus among review team members was
Does the new FT-1000MP live up to itsthat also runs other functions from afar)that if the FT-1000MP didn’t have some-
noble heritage or is it another Edsel? Let'snulti-function metering and plenty of clean,thing, you probably didn’t need it.
see how the FT-1000MP fared during oudistortion-free audio into the built-in speaker
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“test drive.” or headphones. Speaking of which, two fronfetting to Know It
panel jacks let you use just about any kind of The FT-1000MP’s gobs of features and
Features and More Features headphone, stereo or mono or both at once,éommensurately large number of knobs and
Most review team members were enthusiyou'd like. Keyer jacks on the front and rearbuttons—90-some, in all—tended to over-
astic about the FT-1000MP, but it was whelm our review team, at least at first. “Too
not necessarily love at first sight. It seems many toys,” was a common refrain. Because
this is a radio that at least some users muft of this, you don't want to begin your rela-
learn to love, and it's not without fault.Make BOTTOM LINE tionship with the FT-1000MP without first
no mistake, however; the FT-1000MP is a The FT-1000MP offers perform- touring theOperating Manualbecause some
extremely capable radio with solid DSP ca{ ance and flexibility in a quality radio. features are not intuitive (for example, you
pabilities, an in-band sub receiver and othgf The receiver is quiet and good at its pressFAST plus ENT to open the menus.
features you've come to expect. Among th¢ JoP, and Yaesu's EDSP isicing onthe |  Hyn?). Then keep the book handy. As one
high spots: a 100-W MF/HF transceiver with]_caKe- well-known contester (who shall remain
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anonymous) putit: “l actually had to read thebly tilted upward.) Unless you have thesupposed to use tfsB VFO B dial to step
manual to figure out how to transmit!” FT-1000MP at eye level, it's difficult to see through the various submenu possibilities. In
As we got acquainted with it, the the legends, much less the knobs or buttorenother set of choices, the menu displays
FT-1000MP revealed itself to be a surpristhemselves, most of which are the same shade mean CW and3 for AM. (This is a think-
ingly complex radio with arich array of menuas the panel. This tier includes keyer funcing ham'’s radio, for sure!) The menu display
choices that give you lots of leeway to contions, RF PWR, RF GAIN andMONItor con- is a bit obscure, maybe, but the FT-1000MP
figure the radio “your way.” In fact, @SER  trols, theDOWN andupP buttons and buttons also shows the index number of each menu
button lets you set up a custom environmertb select or clear the RIT. However, oft-usedtem, so you can always figure out where you
you can switch to in an instant. But the procontrols are in the right place and of the righare by referring to the manual. This is ex-
liferation of front-panel controls invited a size, except for th&F PWR andRF GAIN  tremely helpful.
brickbat or two from reviewers who felt thatcontrols, which could be bigger. )
some oft-used smaller buttons were hard to Another whole set of user-adjustableLearning to Love It
reach nextto the larger controls. For exampldrimmer pots (including one you're not sup- We used the 'MP on CW and SSB to make
several reviewers complained that, while usposed to adjust) is hidden under a little trapots of casual and contest QSOs, and we
ing the concentric DSP and noise-reductiomoor in the top of the transceiver. Under théound it to be a proficient performer. On-the-
controls, the RIT and sub-receiver knobs omatch are the VOX gain, delay and anti-VOXair observations suggested the DSP transmit
the tightly packed panel got in the way.  controls, plus headphone audio levels fooptions had the intended results on SSB.
The most prominent feature of the busypoth the main and sub receiver to the frontMenu choices let you set various DSP com-
contoured front panel (it's sort of Euro styl-panel jacks, adjustments for the tuning metebinations for IF-level transmit audio process-
ing applied to ham radio equipment) is thefor various modes and FM mike gain. A trim-ing (at 455 kHz), SSB carrier shift and mi-
large MAIN VFO A tuning knob, surrounded mer on the bottom panel sets the volume afrophone audio equalization. “Save it for the
by aSHUTTLE JOG ring to permit rapid fre- the “beep” that sounds when you press fronteontest” was the response when using the
quency excursions. The review team laudeg@anel buttons. most “extreme” configuration. But the “de-
Yaesu for including the ring. The tuning rate  Three RF preamplifiers are standard. Usfault” audio got positive reports during ca-
depends on how far you advance the ring onieg the menu, you can set the radio up to ussual QSOs. The built-in monitor receiver
way or the other, but at the default encodeeither a single, flat-response preamp for alinakes it simple to set up the right combina-
rate setting, it's easy to overshoot your markbands or a pair of preamps, one optimized fation, and you can even make the supplied
With a little practice, most will get the hang 1.8 to 7 MHz and the other for 20 to 30 MHz.hand mike sound super.
of it, and you also can change the encodéhen using the optimized pair, the radio The way Yaesu implements the signal
rate using the menu. As an alternative, holdautomatically selects the proper preampmoNiItor function in the '"MP is worth noting.
ing in theFAST button increases the tuningPressing thePo (Intercept Point Optimiza- Most radios that let you monitor your signal
rate tenfold. Th&AST button works for both tion) button bypasses all three RF preampliin transmit feed your signal back to your
theMAIN andsuB knobs and also while using fiers and puts a unity-gain RF stage in plackeadphones (or speaker) from one of the
theup andDOWN buttons. ThmEM/VFO CH  of the front-end preamps. radio’s IF stages. The 'MP picks off the sig-
knob also lets you set up the VFO to tune in The CLARifier (RIT) range is menu- nal as it leaves the driver stage.
predetermined increments or channel stepsettable, and you can switch in both receive It was a joy to operate the FT-1000MP
The smallesuBVFOB knob is to the right and transmit offsets. One button clears then CW. Keying is clean and smooth (see
of the MAIN VFO A knob. Between th&lAIN  RIT, even while transmitting. Figure 2). The internal keyer is terrific, but
andsuB VFO knobs is a keypad that letsyou Some of the radio’s built-in flexibility led lacking the outboard keypad, we had no way
select individual bands and control memoryto a bit of initial confusion. For example,to program or access the memory keyer—
functions, as well as dual-receive capabilityyou'd think the VOX delay would also work which includes contest-style incremental
Several review team members commentetbr CW, but it doesn’t. There are separatemumbering. (The keypad also duplicates the
favorably on theBAND buttons. Given cur- controls for CW semi-break-in delay andfront-panel VFO/memory functions and
rent design trends, it seems it's commendSSB VOX delay—a great feature. The radi®AND keypad controls.) Competing radios
able that the radio has them at aND keys offers anANT A/B switch for two antennas double up on front-panel buttons to run their
stack two settings for each band, includingand provisions for a separate receive antenmaemory keyers.
mode and filter data. By first pressing the(something serious low-band operators have Most reviewers commended the 'MP’s
ENT key, you can use theAND buttons to been asking manufacturers to include fotquiet” receiverthat didn't leave you feeling
key in a frequency one digit at a time. years). Only problem, reviewers found, wasvrung out after you'd been using the radio
A rectangular display window nearly thethat disabling theANT A/B switch also for a while. ARRL Lab data (see Table 1)
width of the radio reads out both thaIN  mysteriously disables the separate receiveonfirm the excellentreceive characteristics.

andsuB VFO frequencies as well as the staantenna. Yaesu says that during the radio’s design
tus of somethree dozemther settings and ) phase, the engineers paid special attention to
functions (There’s dot going on there). Managing Menus second-order IMD dynamic range perfor-

Readouts on the display use colorful fluores- A radio’s menus and their ease of usenance, in deference to stronger MF and HF
centdischarge units. These are attractive, batre becoming ever more important criteridoroadcast signals and the growing popularity
inactive segments glowed faintly, especiallyin a radio’s acceptance and usability. Thef less-selective multiband antennas. (For
at the high-intensity setting, making read+T-1000MP’s menus permitat of customiz- a thorough discussion of second-order IMD,
ability troublesome at most viewing angles.ing. You can set DSP transmit and receive pasee the “Key Components of Modern Re-
(This effect even shows up in a picture of theameters, fully adjust CW weighting, set keyerceiver Design” series by Ulrich Rohde,
radio in theOperating Manua) We recom- modes (bug, iambic 1 or iambic 2), adjust thé®J2LR/KA2WEU, in May-July and Decem-
mend the low-intensity setting. carrier point offset, and tweak data-mode paber 1994QST) The FT-1000MP incorpo-
Speaking of hard to see or read, the radicameters, among many other things. All toldrates both bandpass and high-pass filters to
also has problems in the hard-to-reach dethere are 80 menu items, and some of thoggevent second-order IMD products and
partment. Several review team membersontain submenu choices. Lots of choicesmages. Yaesu explains that the bandpass
griped about the row of smallish knobs andseems to be what this radio is all about. filters roll off signals on either side of the
buttons—several of them controlling impor-  Like other radios, the 'MP makes the mosfrequency range in use (they're selected us-
tant functions—almost hidden along theof the display segments it has, which meansg PIN diodes), while the high-pass filters
panel’s lower tier. (Yes, the original FT-1000you’d better keep the manual right there taoll off signals below the band in use. The
had a row of buttons and one control in thelecipher the menu display. Example: a setigh-pass filters are selected using relays to
same location, too, but few were functionging choice for CW [Rx] is renderectt-r” prevent diode-induced IMD. This radio’s
you'd use a lot, and the sub-panel was sensén the display, whileSEl-bdil " means you’re second-order input intercept and image re-
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Table 1
FT-1000MP, serial no. 5F010064
Manufacturer’s Claimed Specifications

Frequency coverage: Receive, 100 kHz to 30 MHz; transmit, 1.8-2;

3.5-4; 7-7.3; 10.1-10.15; 14-14.35;18.068-18.168; 21-21.45;
24.89-24.99; 28-29.7 MHz.

Modes of operation: USB/LSB, CW, AM, FM, FSK
Power requirement: 120 V ac.*

Receiver

SSB/CW sensitivity, 2.4-kHz bandwidth, preamp on,
10 dB S/N: 150-250 kHz, 5 pV; 250-500 kHz, 4 pV;
0.5-1.8 MHz, 2 pV; 1.8-30 MHz, 0.25 pV.

AM sensitivity, 6-kHz bandwidth, preamp on, 10-dB S/N:
150-250 kHz, 40 pV; 250-500 kHz, 32 pV; 0.5-1.8 MHz, 16 pV;
1.8-30 MHz, 2 pV.

FM sensitivity, 12-dB SINAD: 29 MHz, preamp on: 0.5 pV.

Blocking dynamic range: Not specified.

Two-tone, third-order IMD dynamic range: 105 dB at
50-kHz spacing, 500-Hz bandwidth, preamp off.

Third-order input intercept: Not specified.

Second-order intercept point: Not specified.

FM adjacent-channel rejection: Not specified.

FM two-tone, third-order IMD dynamic range: Not specified.
S-meter sensitivity: Not specified.

Squelch sensitivity: 1.8-30 MHz, CW/SSB/AM, <2 uV;
FM, <0.3 V.

Receiver audio output: 2 W at 10% THD into 4 Q.
IF/audio response: Not specified.

Notch filter depth: Not specified.
Image rejection: 80 dB or better, 1.8-30 MHz.
IF rejection: 80 dB or better, 1.8-30 MHz.

Transmitter

Power output: SSB, CW, FSK, FM: 100 W (max), 50% duty cycle;

AM, 25 W carrier (max).

Spurious-signal and harmonic suppression: 50 dB or more
for harmonics.

SSB carrier suppression: 240 dB below PEP output.
Undesired sideband suppression: 250 dB below PEP output.

Third-order intermodulation distortion (IMD) products:
At least —31 dB at 100 W PEP.

CW keyer speed range: Not specified.
CW keying characteristics: Not specified.
Transmit-receive turnaround time: Not specified.

Receive-transmit turnaround time (“tx delay”):
Not specified.

Composite transmitted noise: Not specified.

Size (height, width, depth): 5.4x16.4x14 inches; weight, 33 pounds.

Measured in the ARRL Lab
Receive, as specified; transmit, 1.5-2; 3.5-4; 7-7.5; 10-10.5;
14-14.5; 18-18.5; 21-21.5; 24.5 -25; 28-30 MHz.

As specified.

Receiver Dynamic Testing

Minimum discernible signal (noise floor), 500-Hz filters at IF 8.2 MHz
and 455 kHz:  Preamp off Flat Preamp Tuned preamp

1.0 MHz -118 dBm -123 dBm -123 dBm

3.5 MHz -128 dBm —135dBm —-124 dBm

14 MHz -128 dBm —-136 dBm —-136 dBm

10-dB (S+N)/N, 1-kHz tone, 30% modulation, 6-kHz bandwidth:
Preamp off Preamp on

1.0 MHz 7 uV (-90 dBm) 4 pV (=94 dBm)

3.8 MHz 3 uV (=98 dBm) 1 pV (-106 dBm)

For 12-dB SINAD, 14-kHz bandwidth:
Preamp off Preamp on

29 MHz 0.9 pVv (-108 dBm) 0.3 pV (=116 dBm)

Blocking dynamic range, 500-Hz IF filters at 8.2 MHz and 455 kHz:
Preamp off Preamp on

1.0 MHz >135 dB 139 dB

3.5 MHz 140 dB 139 dB

14 MHz 142 dB 137 dB

Two-tone, third-order IMD dynamic range, 500-Hz IF filters at 8.2 MHz

and 455 kHz:  Preamp off Preamp on
1.0 MHz 83 dB 84 dB
3.5 MHz 94 dB 91dB
14 MHz 97 dB 94 dB
Preamp off Preamp on
1.0 MHz +7 dBm +3 dBm
3.5 MHz +13 dBm +1 dBm
14 MHz +15 dBm +5 dBm

Preamp off, 86 dBm; preamp on, 88 dBm.

Preamp off, 75 dB; preamp on, 74 dB, at 20 kHz channel spacing.
Preamp off, 75 dB; preamp on, 74 dB, at 20 kHz channel spacing.
S9 signal at 14 MHz: preamp off, 335 pV; preamp on, 100 pV.

At threshold, preamp on: FM, 0.2 pV; SSB, 1.5 pV.

3.2 W at 10% THD into 4 Q.

Range at —6 dB points, (bandwidth):
CW-N (both 500-Hz filters): 448-929 Hz (481 Hz);
CW-W (both 2.4-kHz filters): 499-1268 Hz (769 Hz);
USB-W (both 2.4-kHz filters): 259-2340 kHz (2081 kHz);
LSB-W (both 2.4-kHz filters): 180-2340 Hz (2160 Hz).

Manual notch, 225 dB; auto notch, 245 dB.

Preamp off, 125 dBT; preamp on, 124 dB."

Preamp off, 123 dBT; preamp on, 124 dB."

Transmitter Dynamic Testing

CW, typically 110 W (max), <1 W (min); SSB, 118 W PEP (max),

<1 W (min), varies slightly from band to band. AM, as specified.
FM, typically 114 W (max), =2 W (min).

<60 dBc on all amateur bands. Meets FCC requirements for
spectral purity.

As specified.

As specified.

See Figure 1.

=6-120 wpm.

See Figure 2.

PTT release to 50% audio output, S9 signal, 23 ms.
SSB: 11 ms; FM: 10 ms.

See Figure 3.

“Radio is capable of operation at 120 V or 220 V ac and 13.5 V dc; 120 V ac is the factory default.

fMeasurement was noise-limited at the value indicated.

Note: Dynamic-range measurements are made at the ARRL Lab standard signal spacing of 20 kHz.
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Figure 1—Worst-case spectral display of the FT-1000MP
transmitter during two-tone intermodulation distortion (IMD)
testing. The worst-case third-order product is approximately 27 dB
below PEP output, and the worst-case fifth-order product is
approximately 43 dB down. The transceiver was being operated at
100 W PEP output at 24.95 MHz.

jection figures are the highest we've mea
sured in the current generation of comme
cialamateur transceivers, and they reflect t
success of Yaesu’s design focus.

In third-order IMD dynamic range tes-
ting with 500-Hz filters at 50-kHz signal
spacing, we measured the Product Revie
radio at 104 dB and a Yaesu-supplied radio
105 dB (best case)—excellent numbers b
any standard. Yaesu has indicated that t
specification should be 105 dB, not 108 dH
as stated in the manual. Note that the ARR
Lab numbers reported in the table reflec
worst-case measurements at a 20-kHz sign®
spacing, which is the test standard we use fa¥igure 2—CW keying waveform for the
all MF/HF transceivers. FT-1000MP in the semi-break-in mode,

Other tests showed that the in-band audighowing the first two dits. The equivalent

IMD was down at least 32 dB. keying speed is 60 wpm. The upper trace is
the actual key closure; the lower trace is

DSP and IF Filters the RF envelope. Horizontal divisions are
10 ms. The transceiver was being operated
The double-whammy of crystal and me-at 100 W output at 14.2 MHz. Results were
chanical filters plus DSP in the FT-1000MPidentical for the full-break-in (QSK) mode.
is a killer combination. You also get support
from the wide and narrow noise blankers, IF

Figure 3—Worst-case tested spectral display of the FT-1000MP
transmitter output during composite-noise testing. Power output
is 100 W at 3.5 MHz. The carrier, off the left edge of the plot, is
not shown. This plot shows composite transmitted noise 2 to

22 kHz from the carrier.

cially the DSP, we were able to bring them
out of the mud. Since we didn’t have the nar-
row SSB filters installed, we relied a lot on
the DSP band-pag€ONTOUR setting to fight
QRM. Most of the time we were not disap-
pointed. On CW, the DSP ably complemented
the narrow standard and optional 500-Hz IF
filters. During the ARRL 160-Meter Contest,
when close-in signals sneaked past the fil-
ters, the DSP—uwith occasional aid from the
SHIFT andwIDTH controls—took up the slack.
For the most part, the review team liked
the DSP implementation, but some were
underwhelmed by the DSRR. A veteran
DXer said he “never did find a situation
where the noise reduction position did any
good” during one contest. (However, he has
bought an FT-1000MP for his own shack and
considers it “the perfect radio.”) Others on
the review team felt theR positions made
sometimes subtle but substantive improve-
ment, especially for weak-signal copy. One
experienced operator didn't like having to go
to the menu to set up bandwidth selections.

SHIFT andwIDTH, thelPO button, the adjust- (the other choices are 120 and 240 Hz). Th&s he put it, “The ability to select DSP band-
ableRF ATTenuator, adjustablecc, andrF  noise reductionNR) knob provides you with widths with a front-panel switch would be
GAIN controls. four predetermined noise reduction algomore useful to me than the noise-reduction
Inside the radio is a 16-bit NEC CMOS rithms forrandom noise, static, pulse or margircuit is.”
DSP chip running at 33 MHz. Outside, con-made noise, and even heterodynes. Some op- Besides its DSP, the main receiver has
centric NR and CONTOUR controls let you erators disliked the concentric controls. Athree standard filters in two IFs (8.215 MHz
choose from among four DSP Noise Reductimes, you not only bump other knobs on thand 455 kHz). These include a 500-Hz crys-
tion algorithms and four DSP filter contours panel, but it's also easy to turn the morgal CW filter in the 8.215-MHz IF, a 2.4-kHz
steps, simply by pressing tigBbSP button prominentNR selector when yoteally want crystal filter in the 8.215-MHz IF and a
and turning the appropriate selector. Thethe CONTOUR knob. Other reviewers said2.4-kHz Collins mechanical SSB filter in the
CONTOUR selector graphically depicts the they'd prefer continuously tunable noise re455-kHz IF. Optional narrow filters include
filtering contour in place (band-pass, low- duction and DSP filtering, like that on many2.0-kHz SSB crystal filters and 250-Hz CW
cut, mid-cut and high-cut). You set up theoutboard DSP boxes. crystal filters for the 8.215 MHz and 455 kHz
desiredCONTOUR band-pass filter param- Pressing the DSP-base®bTCH button IFs, and a 500-Hz Collins mechanical filter
eters via the menu, where you specify theeasily eliminated AM broadcast heterodynetor the 455-kHz IF. The sub receiver can be
desired lower and upper frequency cut-offson 40-meter SSB. The multiple-notching feafitted with a 500-Hz Collins mechanical CW
or the bandwidth for each mode. The othetture is available only in the SSB mode. filter at the 455-kHz IF. No soldering is
threeCONTOUR positions are preset. Ingen-  Just to see what the DSP would do, weeeded to install filters. Our review radio had
eral, the choice you needed usually was therdfolled around 75 meters one evening fooptional 500-Hz filters in both the main and
and it's even possible to get extremely narweak and unreadable SSB signals. Using tiseib receivers.
row (60-Hz) CW filtering that’s a bit ringy tools the FT-1000MP provides, and espe- A front-panelBANDWIDTH matrix makes
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DSP in the Yaesu FT-1000MP

As with other high-end radios of recent vintage, the FT-1000MP brings the most-
wanted processing functions provided by DSP—selective filtering, noise reduction
and automatic notch filtering—into the radio. And it uses its internal DSP system to
process transmitted audio, too.

The FT-1000MP’s use of DSP for receiving suffers from the same limitation as does
use of an external DSP filter unit. Namely, the filtering of the DSP unit is performed
after the IF filtering and outside the AGC loop. This means that, while you can filter an
unwanted nearby signal out of the receive audio, you can’t keep that signal from
affecting the AGC response of the receiver or, in the case of strong signals, from
causing blocking or IMD generation in the IF. So, the DSP filter alone is not a cure-
all interference rejection technique.

The radio does provide analog IF bandwidth and shift adjustment, and with its
standard 500-Hz filter—or optional 250-Hz filter—can do a good job of rejecting close-
in interference. Use of these analog adjustments proves to be the right way to reduce
suchinterference, with the addition of DSP selective filtering serving mostly to augment
the IF filtering or to provide a tailored audio frequency response. Control of DSP
selective filtering is performed by a combination of a front-panel switch that allows you
to select a band-pass, low-pass, high-pass or band-reject filter shape. Menu-selected
frequency ranges for each of the filter shapes include the ability to set different cut-
off frequencies for the SSB, CW, AM and digital modes.

Along with its selective filtering, the DSP provides noise reduction filtering. Yaesu
gives the user a front-panel control to select one of four noise-reduction settings.
Experimenting with these settings will usually find one that does a good job of reducing
the noise present in the receiver audio.

The FT-1000MP contains both a manually tuned IF notch filter and an automatic
notch filter in the DSP unit, which can remove multiple carrier signals from the audio
but—again—not from the IF. Both may be used at the same time.

For those occasions when you want to hear the “pure,” unprocessed signals being
received, all DSP functions can be disabled with a single front-panel button. When the
DSP is selected, demodulation of received signals is performed by the DSP at a low
(10.24 kHz) IF. When the DSP is off, analog demodulation takes place.

In transmit mode, the DSP system can provide prefiltering of the transmit audio—
before modulation takes place. This lets you tailor the radio’s response to your voice/
microphone combination. You also can opt to use wider transmitting IF filters in
conjunction with the audio filtering. The combination should resultin cleaner sounding
transmitted audio because the wider filters will distort the transmitted signal less.

While the FT-1000MP DSP implementation is clean, and the user interface is
convenient, the receive-side DSP performance isn't too different from that provided
by an external DSP unit. Still, if you like your signal handling all in one box, the
FT-1000MP’s DSP provides effective audio signal processing.—Jon Bloom, KE3Z,
Senior Engineer

receiver or the sub receiver—or both, if you
wish (even narrow bandwidth in one ear and
wide in the other, using stereo headphones).
The concentri®F GAIN controls can be ad-
justed for relative balance between the two
during dual reception. (ABF REVerse but-
ton swaps the two gain settings.)

Going split is as simple as pushing the
SPLIT button. You use theX andTX buttons
above each VFO dial to set which one is
transmitting and which is receiving (both can
receive at the same time, of course). The ra-
dio also has a wide range of memory options,
including five scratch memories, which
Yaesu callsQMB, or Quick Memory Bank
All memory frequencies are tunable.

Back-panel “Ins and Outs”

Because the front-panel looks so com-
plex, the back-panel of the '"MP seems tame
by comparison. Besides the two antenna
ports, you'll find the wing nut—-equipped
ground post. /0O ports include four DIN jacks
for RTTY, packet and band data, plus sup-
port for the optional digital memory recorder
(DVS-2). Several phono jacks access con-
nections for PTT, ALC, phone patch, 13.5V,
external receive antenna, and transmitter
ground. There’s also a remote portto connect
the remote keypad. An amplifier relay switch
is provided. The ARRL measured the
transverter drive jackrRVv) output level at a
typical —20 dBm (about 1QW), some 14 dB
less than the level indicated in tBperating
Manual. This might vary by band.

The back-panel DB-9 computer-aided
control (CAT) port is fixed at 4800 baud and
lets you interface the 'MP to your PC. Plug
one end of a serial cable into the CAT port
and the other end into your PC’s serial port
and you're ready to roll. This interface is a
great feature, but you’ll need to be sure your
favorite software includes support for the

it simple to choose IF filter settings and vari-optional Collins Mechanical filters in the FT-1000MP.

ous combinations. The matrix consists of twoMP—and Yaesu’s “Collins Inside” ap-

columns of backlighte®electivity Indica- proach in its ads—particularly appropriate.Documentation

tors, one column for the 8.215-MHz IF and Their good shape factor, small physical size,

In general, Yaesu’'s manuals are the

one for the 455-kHz IF. Each column listsruggedness, low insertion loss, and other faepitome of clear, concise, and complete

possible IF filters £50, 500, 2.0K, 2.4K and
6.0K/THRU). To select the same filter for eachgood choice for the 455-kHz IF.
IF, just push the appropriate filter button
(250, 500, 2.0K, 2.4K and6.0K) to the right.

That's it, you're done. If you don’t have a

A Receiver Times Two?

They might call it a “sub” receiver, but it's

tors make these Collins mechanical filters alocumentation, and the FT-1000MP’s 104-

page Operating Manualis no exception.
We'd like to see a bit more text supporting
the various software menu choices, however.

particular filter installed, the radio skips toareal receiver, albeit double-conversion andlaking It Home

the next widest or narrowest choice. A buttoran in-band-only affair. Unlike the sub receiver

at the bottom of each columa.$15 and455)

Now that DSP has become the watchword

in the IC-775DSP, the sub receiver in thef transceiver technology, it's hard to point

lets you select that column to pick separatéT-1000MP can take advantage of its owno any single feature that distinguishes the

filters for each IF. Pressing ti8e215 button

(optional) CW narrow filter and doesn’t shareFT-1000MP among its DSP cohorts. Its many

makes that column’Selectivity Indicatos as much circuitry with the main receiver. Asnoteworthy individual features yield an out-
flash. Press theoo button to the right to put you might expect, ARRL Lab testing revealedstanding performer that holds its own among
a 500-Hz filter in the 8.215-MHz IF. Simi- thatthe sub receiver’s sensitivity and dynamiéts peers, although someone’s always out
larly, press theiss key, theSelectivity Indi- range figures were not quite as good as thoskere to suggest yet another “improvement”
cators for the 455-kHz IF flash, and you canmeasured for the main receiver. the manufactureshouldhave included. Fact
pick another bandwidth there, say 2.4 kHz. One reviewer called dual receive “the ul-is, Yaesu is probably one step ahead of the
You can choose any filter combination in anytimate secret weapon in any pileup.” How-pundits, making incremental improvements
mode, except FM, assuming that the filteever, he also yearned to have at least some @fthe radio (and corrections to tBgerating
has been installed. the DSP options on the second receiver, sudflanual) even as this review goes to print.
) ) as notch filtering. Other reviewers were up- This is definitely no Edsel. It's more like

“Collins Inside” set that you could not turn off the displaya “loaded” performance car with “power ev-

We’'re told that Sako Hasegawa, JALMPwhen the sub receiver was not in use. Fronerything.” While a few areas could be “tuned
was a disciple of Art Collins, MCXX, and panel controls on the FT-1000MP make iup,” its overall performance is impressive.
this, perhaps, makes the use of standard ardsy to listen to signals on either the mai©nce we became familiar with the cockpit-
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like front panel, the lively '"MP handled our Newkirk, WJ1Z; Bill Kennamer, K5FUV; SSBfilter, $179; YF-114CN 250-Hz CW fil-
“test track” with ease. The 'MP felt stable Dave Sumner, K1ZZ; Tom Frenaye, K1Klter, $179; 455-kHz IF filters: YF-110SN
when “driven hard” (during contests) and(and his contest crew); Jon Bloom, KE3Z; EQ2.0-kHz SSB filter, $179; YF-110CN
seemed well-suited (if not overbuilt) for “ev- Hare, KA1CV, and Mike Gruber, WA1SVF. 250-Hz CW filter, $189;YF-115C 500-Hz
eryday driving” (casual operating). Overall, Manufacturer Yaesu USA, 17210 Collins mechanical CW filter (for the sub
the '"MP was just plain fun to “drive,” and it Edwards Rd, Cerritos, CA 90703, tel 310+receiver), $189; TCXO-4 temperature-
won’t wear you out on a long trip either. (Of404-2700; fax 310-404-1210Manufac- compensated crystal oscillator, $119;
course, your mileage may vary.) turer’s suggested list priceT-1000MP, TCXO-6, $249; DVS-2 digital memory
Our thanks to the following hams for their $3599; MD-100A8X Desk Mike, $139; recorder, $329; FTT-1000 remote keypad,
contributions to this review: Randy Thomp-8.215-MHz IF filters: YF-114SN 2.0-kHz price not available.
son, K5ZD; Larry Wolfgang, WR1B; Dave

MFJ-8621 Packet-Only Data Radio

ReV|eW9d by _Steve Ford, WB8IMY yourself. For factory-direct orders, MFJ alsothe crystal’s fundamental frequency (around
Managing Editor, QST will install custom crystals for an additional 18 MHz). You can tune for a zero beat. For
So, you're weary of tying up your 2-meter$24.95. An MFJ-8621 already set up for thebest results, | strongly recommend the counter
FM voice transceiver for packet-radio appli-Automatic Packet Reporting System (APRS)method.
cations. Or, you just got your Techniciamt 145.79 MHz is available from MFJ for  To align the receiver, MFJ now recom-
ticket and want to get into 2-meter 9600-bau139.95, fully calibrated. mends a different method from the one in the
packet without spending a truckload of cash. | was impressed when | learned that thenstruction Manualthat used the calibrated
Or, youwant to dedicate a no-frills transceivetransmitter is equipped witiwo modulators: transmitter’'s signal as a reference. MFJ's re-
to do nothing but sit on a 2-meter packet frea varactor modulator for true FM at 9600vised procedure involves using a good cali-
quency (perhaps your locRacketClusteor baud, and a reactance modulator for 1200brated signal generator or an H-T that's on
TCP/IP network channel) 24 hours a day. baud data signals. Some manufacturers afrequency while adjusting a couple of slug-
Business pros recognize these scenari¢@mpt to cut corners by using the same moduuned coils inside the radio as you monitor the
as perfect opportunities for aggressive “nich&tor for both data rates, but that approach igsoltage at the discriminator test point. An al-
marketing.” The formula is simple: You de-a compromise at best, and the cost saving ternate method is to use a frequency counter to
sign a product for meryspecific set of appli- often offset by mediocre 9600-baud per-measure the first local-oscillator injection fre-
cations and price it to sell. If you're successformance. guency at a test point, then adding 10.7 MHz
ful, you corner the market in short order. . (the first IF) to yield the receiver frequency.
Thaf's been themodus operandiof MFJ Installation You can also use an oscilloscope to monitor
Enterprises for years. They identify specific | wanted to use the '8621 with my local both incoming and outgoing data. This way,
needs in the ham community, then creatBacketClustemode (KC8PE), so | ordered you can compare your relative frequency de-
products to fulfill them—everything from af- a set of transmit/receive crystals for 145.7 Viation to that of incoming signals.
fordable antenna tuners to CW keyers. LadiHz. The well-written manual provides crys-  The radio comes configured for 1200-baud
year they decided to answer the cravings d#él sources (addresses and telephone numbetse. You have to pop the hood and change
packeteers and newly licensed digital-modand specific ordering instructions. Threesome jumpers to use 9600 baud. This entails
enthusiasts who demanded a stripped-dowmeeks later, | had the crystals in hand. moving two jumpers on the PC board and re-
inexpensive, 2-meter FM transceiver that The next task was to install them in themoving a third, which selects a special noise-
did nothing but packet The result is the '8621. Calibrating the transmitter is as easyeduction filter for 1200-baud operation. (The

MFJ-8621 Packet-Only Data Radio. as installing the crystal, keying the '8621'sfilter boosts the '8621’s weak-signal receive
PTT (push-to-talk) line and using an accuratgerformance at the slower data rate.) Each
Features digital frequency counter to measure the fretime you switch data rates, you need to par-

The '8621 is as unpretentious as you caguency while you adjust a ferrite core. Antially recalibrate the unit, so it's probably best
get. The front panel is dominated by a pustalternative is to use an HF receiver with ao set it up for either 1200-baud or 9600-baud
button POWER switch and two LEDsPwR precisedigital frequency display, tuned to use and leave it there.

(power) ankMmIT (transmit). On the rear panel Speaking of reception, it's important to
you find an SO-239 antenna connector, note that the '8621 lacks a receive-audio
5-pin DIN socket for the TNC hookup, and § squelch circuit. Conventional squelches open
coaxial dc power socket. That's it! The com 3 : and close too slowly to be useful on most
pact enclosure makes it easy to place the MF.J VHF DATA RADIO = networks at data rates above 1200 baud. (At
just about anywhere, and it weighs less than o 9600 baud, you'd probably run your radio
pound. & m Tt ‘ & unsquelched anyway.) The 8621 does an end
The '8621’s transmitter pumps out 5 W off MODEL MFJ-g621 ®0 ~m run around this problem by avoiding the

RF. That's adequate for local work and poss__ squelch altogether. However, this shifts the

bly even for more distant targets, if you're burden of detecting data signals to your TNC.

using a directional antenna. Transmit and re- The bottom line is that your TN@usthave a
ceive frequencies are crystal-controlled. Thg data carrier detectoDCD) to operate with
radio comes from the factory with crystals_ fol BOTTOM LINE the '8621. o _
145.01 MHz installed. If that frequency jus As the name implies, a DCD ignores

happens to be the one you need, you're rea yset:rz:]ned!\;lo':r\égt‘)szolhj;gmoercr?gr?]nsqivcv?]lé everything on the audio input line except
to go. Otherwise, you Il need to purc_hase anfl " ood a dedicated packet transceiver bqna fidedata S|gnals; it doesn.t need a re-
install another set. Figure on spending an ad-¢5. 1200 or 9600-baud operation. ceiver squelch acting as an audio gatekeeper.

ditional $20-25 for crystals if you order the But DCD-equipped TNCs are not as common
O5F  April 1996 73






