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The meter indicates the selected
parameter during transmission,
and signal strength in S-units dur-
ing reception (on the top scale).
Each S-unit is approximately 6
dB. See the back of this page.

This button activates split frequency trans-
ceive operation. The displayed frequency
is used for reception, and the other VFO or
rear half of the memory for transmission.
The SPLIT indicator at the left side of the
display is lit while this function is active.

One of these indicator/buttons is al-
ways lit to indicate the function of the
multimeter during transmission.
Press an indicator to change the se-
lection. The meanings of the abbre-
viations are as follows:

ALC relative Automatic Level

Control
PO RF Power Output (watts)
SWR Standing Wave Ratio

The TX LED glows red
when the transmitter is
activated. The BUSY
LED glows green when
the squelch is open.

The display indicates operating
frequency, clarifier offset, memory
number and special states. Details
are on the back of this page.
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This button can be used to manually
activate the transmitter. It must be in
the undepressed (m) position for re-
ception.

Enables automatic voice-actuated
transmitter switching in voice modes.
Related controls are on the rear
panel, and operation is described on
page 19.

This button turns the transceiver on
and off. To avoid switching spikes,
make sure it is off when you turn the
DC power source (AC power supply)
on or off. In a mobile installation, the
transceiver should be off when start-
ing or stopping the engine.

This V4-inch, 3-contact jack accepts
either monaural or stereo head-
phones with a 2- or 3-contact plug.
When a plug is inserted, the loud-
speaker is disabled. Audio is sup-
plied to both channels of a stereo
headphone.

These five momentary buttons
select the operating mode, indi-
cated by the LED in each button.

YAESU ur rransceiven FT-890

PROC
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ATT RPT/T

AF -®- RF

This 8-pin jack accepts the
MD-1gs or MD-1¢cs Desktop
Microphone or the MH-1gs
Handie Scanning Micro-
phone. Proper microphone
input impedance is 500 to
600 ohms.

Each of these buttons has an LED indica-
tor to show when the function is activated.

PROC activates the speech processor in
the SSB and AM modes. See page 18.

AGC-F sets the receiver Automatic Gain
Control decay time for fast recovery, which
can improve CW reception and fast-fading
(QSB) SSB signals.

IPO bypasses the receiver RF amplifier,
providing the widest dynamic range. See
page 14 for details.

ATT If the IPO function is on and the band
is noisy or very strong signals are present,
press this button to insert a 12-dB attenu-
ator in the front end to protect the receiver
from overload.

RPT activates HF FM repeater operation
on the 29-MHz band. See page 21.

The inner AF gain control adjusts
the volume of the receiver in the
speaker or headphones.

The outer RF gain control adjusts
the gain of the receiver IF amplifi-
ers. This control is normally set fully
clockwise for maximum sensitivity.
See page 15 for details.

&

The inner MIC control adjusts the mi-
crophone input level for SSB and AM
transmission.

The outer RF PWR control sets trans-
mitter output power in all modes. The
adjustment range is from less than 10
to 100 watts (5 to 25 watts AM).




This button toggles operation be-
tween a memory and a VFO. Either
VFO-A (or -B), or MEM is dis-
played to the left of the frequency
to indicate the current selection. If
a displayed memory has been re- [ |
tuned, pressing this button once

Pressing this button while receiving in
a ham band activates the transmitter
for while the tuner rematches the an-
tenna for minimum SWR. The resulting
settings are stored in the antenna
tuner's 31 memories, for automatic re-
call later. See page 17.

returns the display to the original
memory contents, and pressing it
again returns to the (last used)
VFO.
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When receiving on a VFO,
this button toggles operation
.| anddisplay between VFOs A
/| and B. On a memory, it tog-
gles front and rear halves.

Pressing this button so that its
LED is lit puts the antenna tuner
in line. Reception is not affected.
The START button also acti-
vates the antenna tuner.
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Front Panel

Pressing this button momentarily
displays the contents of the cur:
rently selected memory channel foi
three seconds. Holding this buttor

for V2 second copies all data from
the memory to the VFOs, as two
beeps sound. Previous data in the
VFOs is overwritten. See page 24.

When receiving on a VFO or a retuned
memory, holding this button for 1/2-sec-
ond writes the current operating data
to the currently selected memory. Two
beeps sound, and any previous data in
the memory is overwritten. Also, press-
ing and holding this button after recall-
ing a memory (without retuning)
causes the memory to be “blanked.”
Repeat to unblank the memory.

This button copies the contents
of the display to the other VFO or
memory half. Previous contents
of the non-displayed VFO/mem-
ory half are overwritten (lost}).

This knob tunes the clarifier offset
frequency up to + 9.99 kHz, when

activated by the CLAR button to
the left of it. Operating details are
on page 21.

= NOTCH-D-SHIFT

Pressing either of these buttons mo-
mentarily steps the operating fre-
quency down or up one ham band,
or 100 kHz (if receiving in GEN
mode), respectively. Pressing FAST
with one of these buttons steps
down or up 1 MHz if receiving in
GEN mode. Continue holding either
button for repeated stepping.

This knob tunes the operating fre-
quency of the VFO or a recalled mem-
ory. Tuning increments are normally

This button determines the function of
the DOWN/UP buttons when receiving
on a VFO or retuned memory: GEN
steps are 100 kHz, and HAM steps are
from one amateur band to the next.

10 Hz (100 Hz in AM and FM modes).
The markings on the knob represent
25 increments each, and one full turn
of the knob provides 500 increments
{5 kHz, or 50 kHz in AM/FM).

The inner NOTCH control adjusts the
IF notch frequency when activated by
the buttor/LED next to the label. in
modes other than AM and FM, the
outer SHIFT control offsets the IF
passband center frequency from the
displayed frequency when turned
away from the 12-o’clock position.

This button toggles locking of the
tuning knob to prevent accidental

frequency changes. LOCK appears

For fast tuning, press this button while
rotating the tuning knob or pressing the
UP or DOWN button, to increase the
tuning rate ten times. See the table on
page 13 for all available steps. When
fast tuning is active, FAST is displayed
above the MHz digits. You can set the
function of this button to be either “press-
and-hold", or toggle on/off, by holding it
while switching the transceiver on.

at the bottom left of the display win-
dow when locked (the knob can still
be turned, but it does nothing).
Press again to re-enable the tuning
knob. You can change the function
of this button to lock most of the
controls and buttons, instead of just
the tuning knob, by holding the but-
ton while switching the transceiver
on. In this case the LOCK display
will blink when enabled.

The outer SQL control sets the sig-
nal threshgid at which receiver
audio is muted (and the BUSY LED
turns off}, in all modes. This control is
normally kept fully CCW, except
when scanning, and during FM op-
eration. Scanning stops when the
squelch is open. See page 25.

The inner NB control adjusts the
blanking level when the noise
blanker is activated by the indica-
tor/button left of the label. If the con-
trol is set very far clockwise, receiver
audio may be distorted.




Meter Functions

During reception, the top “S"
scale indicates incoming
signal strength in S-units at
the left end of the scale, and
in dB above S-9 at the right
end. Each S-unit is approxi-
mately 6 dB.

Note: While receiving, refer only to
the S-meter function: the top scale of
the meter.

While transmitting, the meter func-
tion is determined by the METER
button/LEDs below it. One of these
is always lit (even while receiving)
to indicate the transmit function of

The second, “PO" scale indicates
transmitter power output, in watts,
when selected by the METER but-
ton/LED with the same name. This
scale is calibrated to be most accu-
rate when the antenna impedance is
50-Q. Refer only to the numbers
above the scale (0 - 150) for the
FT-890: the numbers below apply

the meter.

only to special low-power versions.

50 100 150
i iy

1 1 4 7 7
10 20 3050
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The “SWR" scale indicates the standing wave
ratio at the antenna jack, as a ratio of forward to
reflected power, when selected by the METER
button/LED with the same name. A perfectly
matched antenna should give no deflection. If the
SWR is above 3, the antenna requires matching.

The bottom “ALC” scale indicates transmitter Automatic
Level Control voltage when selected by the METER but-
ton/LED with the same name. The position and movement
of the meter needle give a good indication of transmitter
performance. This meter function is important when setting
the MIC gain control for SSB and AM modes, and the RF
PWR control in CW and FM modes. See the Transmitting
instructions beginning on page 17.

Top Panel Controls

This 3-position slide switch activates the internal elec-
tronic CW keyer (in the AUTO or WT positions), and
selects heavy (1:4.5) dot:dash weighting in the WT

BREAK-IN

FULL SEMI MAN AUTO WT

For CW operation (with or without the internal keyer) this
switch selects the type of transmit/receive switching be-
tween code elements. Select the FULL position for full
break-in (QSK), if you want the receiver 1o be activated
between each dot and dash. Select the SEMI position if you
want the receiver to be activated only when you pause while
sending. Related adjustments are described on page 20.

KEYER /—— SPEED

0

N R

position. In the MAN position, the internal keyer is dis-
abled. Keyer operation is described on page 20.

10

This slide potentiometer adjusts the speed
of the internal electronic CW keyer, when
the KEYER switch is set to either AUTO or
WT position. -




(NARrow IF filter) While operating in the AM or
CW mode, pressing the AM or CW button, re-
spectively, toggles this indicator and the narrow
(F filter for that mode (CW narrow requires an
optional filter). Press the same button again to
return to the wide IF filter.

Display

- | One of these segments lights along with the TONE indicator when the
5 repeater function (RPT/T button) is activated in the FM mode, indicat-
) ing the direction of repeater offset. TONE indicates the CTCSS tone is
also activated to access CTCSS-controlled repeaters (page 21).

This indicator appears when the Clarifier
(receiver offset) is activated by the CLAR
FJ button. Remember that your transmit fre-

quency may be different from the display
when this indicator is visible!

This indicator appears whenever the fast
(x 10) tuning rate is activated by the FAST [
button below the tuning knob.

l LA W U o v

This indicator blinks after pressing the
M» VFO or VFO = M button, to indi-
cate that Memory ChecKing is active.
While it is blinking, you can press the
DOWN/UP buttons to check the con-
tents of memories, without affecting op-
eration. Wait 3 seconds and Memory
CheckKing stops. See page 23.

This indicator appears when the auto-
matic antenna tuner detects an abnor-
mally high SWR that it cannot match.

This indicator appears while the While selecting memories
automatic antenna tuner is seeking during Memory CHeckK-
, an impedance match with the an- ing, this indicator appears
ic tenna. It also flashes each time the when the selected mem-
it main microprocessor sends fre- ory is vacant. The fre-
2: quency update data to the tuner mi- quency display is blank.
ig ' croprocessor (while you tune).
F
g | _ \
— — WAIT FAST I — TONE NAR CLAR MCK [HNIX;
HiI SWR SKIP —
5 | 01, L ' Li! l Ll 0O
M TUNE — * =
MHz kHz C
—
C-
d
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- These three indicators appear These two small digits display the
when the respective functions are memory number when operating on a
_ active: split transceive (page 21), memory. For VFO operation, you can

n
r

GENeral coverage (100-kHz)
DOWN/UP stepping (page 13),
and dial or panel lock (page 15).

One of these four indicators

shows the current VFO/memory
state selected by the buttons to

“on to toggle these choices.

choose one of two functions: iast-se-
lected memory number (default), or
the 10-Hz digit of the operating fre-
quency (one digit only). Hold the UP
button while switching the transceiver

the right of the display, or when
retuning a memory (M TUNE).

This is the current operating fre-
quency, with decimals at the MHz and
kHz positions. The rightmost large
digit is 100’s of Hz. The displayed
frequency changes when you trans-
mit with either clarifier offset or split
transceive enabled.

(Memory scan skip) This indi-
cator appears when display-
ing a memory that has been
selected to be skipped during
memory scanning (page 25).




General Description

The FT-890 is a high-performance trans-
ceiver providing up to 100 watts transmitter
power output on all HF amateur radio bands
in CW, SSB and FM modes, and up to 25 watts
carrier in AM mode. The receiver tunes all
frequencies between 100 kHz and 30 MHz in
10-Hz steps.

Modular circuit design employs surface-
mount components on composite epoxy
boards for high reliability and serviceability.
Two direct digital synthesizers (DDSs) and a
magnetic rotary encoder provide silent, silky-
smooth tuning, purelocal signals and very fast
t/r changeover important for QSK CW. Fre-
quency accuracy and stability are assured by
driving both DDSs from a single master oscil-
lator, and the optional TCXO-3 temperature-
compensated crystal oscillator is available for
enhanced * 2-ppm stability from -10 to +50 °C.

The low-noise, high-performance receiver
front end uses a parallel pair of high-Ipss FETs
in a constant-gain, grounded gate RF ampli-
fier, feeding an active double-balanced quad
FET ring mixer. The RF amplifier can be by-
passed for direct feed to the mixer (by the IPO
button), and a 12-dB attenuator can be inserted
for clear copy of even very strong signals.

Interference rejection is facilitated by the
unique “up-down-up” conversion scheme,
which provides both IF shift and an IF notch
- filter. The optional YF-101 crystal filter can be
installed to provide enhanced SSB and AM-
narrow skirt selectivity.

Four microprocessors in the FT-890 are pro-
grammed to provide the simplest possible
control interface for the operator. Two inde-

pendent (A/B) VFOs for each band (20 total)

hold their own frequencies and modes, as well
- as clarifier offsets and repeater shifts, when
used. Thirty-two memories store all of this
data for both VFOs, giving a total of 84 inde-
pendent sets of frequency, mode and other
selections. Of course all memories can be
freely tuned and scanned, but two special
memories also let you limit the tuning/scan-
ning range between their stored frequencies.

Other valuable features include an effective
noise blanker, all-mode squelch, 4-function
multimeter, and an AF speech compressor
with adjustable IF passband-shift, which lets
you tailor SSB and AM transmitter audio to
your own voice characteristics. Special fea-
tures for CW include a built-in iambic memory
keyer with dot-dash memory and a choice of
500- or 250-Hz narrow IF crystal filters.

For serious voice contesting, the same DVS-
2 digital voice recorder option introduced with
the FT-1000 can also be used with the FT-890,
providing continuous-loop receiver recording
and pushbutton transmission of multiple
voice messages to help keep you at your peak
QSO-rate throughout the contest.

The FT-890 weighs under 6 kg, and with its
top-panel heatsink, runs cool all the time. An
internal thermally switched fan allows full
transmitter output without any rear panel pro-
trusions, giving easy access to rear panel con-
nectors and controls. A choice of automatic
antenna tuners is available for the FT-890, each
with its own microprocessor and 31 memories
which automatically store most recent antenna
matching settings for nearly instant recall
while changing operating frequency. The
ATU-2 can be mounted right inside the trans-
ceiver, or the FC-800 can be installed remotely
at the antenna feedpoint. Each antenna tuner
is controlled from the front panel of the FT-890.

Other accessories include the FP-800 AC
Power Supply with Loudspeaker; the SP-6 Ex-
ternal Loudspeaker with audio filters and op-
tional LL-5 Phone Patch; the MMB-20 Mobile
Mounting Bracket; the YH-77ST Headset; and
the MD-1¢c8 Desktop and MH-188 Hand Mi-
crophones.

Before connecting the power cord, you
should read the Installation section carefully,
heeding the warnings in that section to avoid
damage to thée set. After installation, please
take time to work through the Operation chap-
ter, referring to the fold-out panel diagrams at
the back of the manual as necessary for details.
This manual is intended to be read while sit-
ting in front of the FT-890, so you can try out
each control and feature as they are described.
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Specifications

General

Receiving frequency range: 100 kHz ~30 MHz

Transmitting frequency ranges:
160-m band, 1.8 to 2.0 MHz
80-m band, 3.5 to 4.0 MHz
40-mband, 7.0 to 7.5 MHz
30-m band, 10.1 to 10.5 MHz
20-m band, 14.0 to 14.5 MHz
17-mband, 18.0 to 18.5 MHz
15-m band, 21.0 to 21.5 MHz
12-mband, 24.5 to 25.0 MHz
10-m band, 28.0 to 29.7 MHz

Frequency stability: <+ 10 ppm, or
<+2 ppm from -10 to +50 °C w/TCXO-3 option

Emission modes: LSB/USB (J3E), CW (A1A),
AM (A3E), FM (F3E)

Basic frequency steps: 10 Hz for CW and S5B;
100 Hz for AM and FM

Antenna impedance: 50Q nominal without ATU
16.5 to 150Q with ATU (unbalanced)

Supply voltage:
13.5-V DC £10%, negative ground

Power consumption (approx.):
1.5 A receive (no signal)
20 A transmit (100 watts)

Dimensions (WHD): 238 x 93 x 243 mm
Weight (approx.): 5.6 kg (12.3 Ibs)

Transmitter

Power output:
adjustable up to 100 watts (25 watts AM carrier)

Duty cycle: 100% @ 100 watts PEP SSB

Modulation types:
SSB: Balanced, filtered carrier
AM: Low-level (early stage)
FM: Variable reactance

Maximum FM deviation: +2.5 kHz
Harmonic radiation: > 50 dB below peak output
Spurious radiation: > 40 dB below peak output

SSB carrier suppression:
> 40 dB below peak output

Undesired sideband suppression:
at least 50 dB below peak output

Audio response (SSB):
not more than -6 dB from 400 to 2600 Hz

3rd-Order IMD: -31 dB typ. @ 100 W PEP, 14.2 MHz
Microphone impedance: 500 to 600 Q
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Receiver
Circuit type: dual-conversion superheterodyne

Intermediate frequencies:
70.455 and 455 kHz, 8.215-MHz Notch IF

Sensitivity:
{for 10dBS/N,0dBy = 1 V)
Frequency=> | 190~ | 250~ 10.5~1.8/1.8~30

250 kHz | 500 kHz| MHz | MHz
Mode (BW) U | 150 on) | 1PO off) | (IPO off) | PO off)

SSB, (W
(2.4 kHz) <Sw QW | <1 [<025W
AM (6 kHz BW,
4004z, 30% mod) | <HOW | <16 | <8 ) <T
29-MHz FM
o 12d8SNAD) | — — [ <05
Selectivity (-6/-60 dB):
Minimum | Maximum
Modes -6 dB BW | -60 dB BW
SSB, CW wide, AM narrow (without options) | 2.2 kHz 4.2kHz
SSB, CW wide, AM namow w/YF-101 option | 2.4 kHz 4.2kHz
(W narrow with YF-100 option 500 Hz 1.8 kHz
W narrow with XF-455K-251-01 option 250 Hz 700 Hz
M (wide) 6 kHz 18 kHz
Squelch sensitivity:

1.8 ~30 MHz (CW, SSB, AM): <2.0V
28 ~ 30 MHz (FM): < 0.32 pV
IF rejection (1.8 ~ 30 MHz): 70 dB or better
Image rejection (1.8 ~ 30 MHz): 70 dB or better

IF Shift range: £1.2 kHz
IF Notch filter attenuation: 30 dB or better
Clarifier tuning range/steps: +9.99 kHz/10 Hz

Maximum audio power output:
at least 1.5 watts into 4 Q with < 10% THD

Audio output impedance: 4 to 8 Q

Automatic Antenna Tuner Options
Impedance range: 16.7 ~ 1502 (unbalanced)
Frequghéy range: see Transmitting ranges, above

Min. auto-tune & Max. power range: 8 ~ 120 watts
SWR when matched: less than 1.4:1
Matching time: within 30 seconds

Specifications are subject to change, in the interest of
technical improvement, without notice or obligation.




Accessories & Options

Supplied Accessories

20-A Fuse (1 pc, #Q0000009)

3-ct Plug for KEY jack (1 pc, #P0090008)

2-ct Plug for EXT SPKR jack (1 pc, #P0090034) 3-ct Plug for DATA IN/OUT jack (1 pc, #P0090726)

Options

ATU-2 & FC-800
Automatic Antenna Tuners

The ATU-2 (internal) and FC-800 (external re-
mote) antenna tuners match impedances of up to
about 3:1 with the transmitter. Operation is con-
trolled from the front panel. The FC-800 plugs into
the rear panel, and can be mounted at the antenna
feedpoint to avoid feedline losses.

TCXO-3 Master Reference Oscillator

For special applications and environments
where extra frequency stability is essential, the
TCXO-3 temperature-compensated crystal oscilla-
tor is a 2-ppm (from -10 to +50°C) replacement for
the reference oscillator.

SP-6 Loudspeaker with Audio Filters
and LL-5 Phone Patch Option

Selectable audio high- and lowpass filters with
a large loudspeaker complement the audio charac-
teristics of the FT-890 with your choice of 12 differ-
ent audio filtering combinations. Two input
terminals are provided for multiple transceivers,
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Accessories & Options

with a front panel switch to select between them. A
phone jack is provided on the front panel to take
advantage of the audio filters with headphones.

With the optional LL-5 Phone Patch Unit instal-
led in the SP-6, the FT-890 can be patched to the
public telephone network. The LL-5 includes a hy-
brid transformer circuit to assure proper imped-
ance matches, and gain controls and level meter to

set proper audio levels on the telephone line.

YH-77ST Lightweight Headphones

Dual samarium-cobalt transducers with sensi-
tivity of 103 dB/mW ( 2 dB @1 kHz, 35Q) provide
the perfect match for the FT-890, taking full advan-
tage of the spectacular audio performance.

DVS-2 Digital Voice System

Serving as either a continuous receiver recorder
for instant pushbutton playback, or microphone
audio recorder for multiple on air playback, the
DVS-2 applies the advantages of random-access
solid-state digital memory to serious communica-
tions. All data is stored electronically, with no mov-
ing parts except your finger and a pushbutton.
More information is on page 30.

FIF-232C CAT System Interface

To control the FT-890 from an RS-232C serial
port of an external personal computer, use the FIF-
232C to convert the TTL levels required by the
transceiver to the RS-232C levels required by the -
serial port. A cable is included for connection be-
tween the transceiver and the FIF-232C (the cable
to the computer must be provided separately). The
FIF-232C includes its own AC power supply.

IF Crystal Filter Options

For extra CW receiver selectivity, the 500-Hz
YF-100 or 250-Hz XF-455K-251-01 8-pole crystal

filter may be installed in the 455-kHz 2nd IF of the

FT-890.

Also, for enhanced SSB and AM narrow receiver
fidelity and ultimate attenuation, the YF-101 8-
pole, 2.6-kHz crystal filter may be installed in place
of the standard ceramic filter.

vage 4




Accessories & Options
Microphones
2000hms 033uF —
Matching the electrical and cosmetic features of 2, 51 I "Wre] |eo
the FT-890, the MH-188 Hand Mic and MD-1cg = BLACK
Desktop Mic have 600-Q impedance, and include 680 ohms| | GREEN«
up/down scanning buttons and a large PTT switch PTT T =I° D ®
with latch. The MH-1pg also has a 2-position trans- o PO
mit audio characteristic selector, while the MD-1¢g FSTH,_ BROWN
has a 3-position selector. Typical audio charac- UP-IE e
teristic plots with the different switch settings are DWN{ LLOW ORANGE
indicated in the graphs below. - BLUE
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