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Introduction

14858000 «433000

eusvlaf ol [/ ] Jal [ ] [evseral sl faf fad fol ]

The manual provides the technical informa-
tion necessary for servicing the FT-8000R Dual-
Band mobile amateur transceiver.

Servicing this equipment requires expertise in
handling surface-mount chip components. At-
tempts by non-qualified persons to service this
equipment may result in permanent damage not
covered by the warranty, and may be illegal in
some countries.

Two PCB layout diagrams provided for each
double-sided board in this transceiver. Each side
of the board is referred to by the type of the ma-
jority of components installed on that side (“lead-
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ed” or “chip-only”). In most cases one side has
only chip components, and the other has either
a mixture of both chip and leaded components
(trimmers, coils, electrolytic capacitors, ICs, etc.),
or leaded components only.

While we believe the information in this man-
ual to be correct, Yaesu Musen assumes no lia-
bility for damage that may occur as a result of
typographical or other errors that may be
present. Your cooperation in pointing out any
inconsistencies in the technical information

would be appreciated.
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Specifications

General
Frequency Range:

Channel Step:
Frequency Stability:
Repeater Shift:

Emission Type:
Antenna Impedance:
Supply Voltage:
Current Consumption:

Operating Temp. Range:

Case Size (WHD):

Weight (approx.):
Transmitter

RF Output(H/M/L):

Modulation Type:

Max Deviation:

(RX) 110 ~ 280 MHz, 280 ~ 550 MHz, 750 ~ 1300 MHz*
(TX) 144 ~ 148 MHz, 430 ~ 450 MHz
5%/10/12.5/15*/20/25/50 kHz
+5 ppm (-5 °C ~ +50 °C)

=600 kHz (VHF)

+1.6/5.0/7.6 MHz (UHF)

F3 (G3E), F2 (1200bps packet), F1 (9600bps packet)
50 © unbalanced

DC 13.8V +15 %, Negative Ground

Receive; less than 1.0 A

Transmit (Max); 11.5/10.0 A (VHF/UHF)

-20 to +60 °C

140 x 40 x 152 (w/o knob)

1.0kg

*: not woailable on UHF band

50/10/3 W (VHF)
35/10/3 W (UHF)
Variable reactance
+5 kHz

sercellier blocked

Spurious Emission:
Distortion (@ 70% MOD.):
Microphene Impedance:

>60 dB below carrier
less than 3%
600 ~ 10 kQ
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Receiver
Circuit Type:
1Fs:

12 dB SINAD Sensitivity:

Selectivity (-6/-60dB):
Image Rejection:
Squelch Sensitivity:
AF Qutput:

AF Output Impedance:

Double-conversion superheterodyne
45.05 MHz/455 kHz (VHF)

58.525 MHz /455 kHz (UHF)

<0.18 pV (MAIN)

<0.25 pV (SUB)

12/24 kHz

better than 70 dB

better than 0.13 pV

2W @8 Q for 5% THD

4 ~16 Q (8 Q internal speaker)

Specifications subject to change without notice or obligation.
Specifications guaranteed within amatenr bands only.

Frequency range and repeater shift vary according to transceiver version.

o
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TOP CASE ASS'Y
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Alignment

Alignment Preparation & Precautions

A 50-Q dummy load and inline wattmeter
must be connected to the antenna jack in all pro-
cedures that call for transmission, except where
specified otherwise. Correct alignment is not
possible with an antenna.

After completing one step, read the following
step to determine whether the same test equip-
ment will be required. If not, remove the test
equipment (except power supply, dummy load
and wattmeter, if connected) before proceeding.

Correct alignment requires that the ambient
temperature be the same as that of the transceiv-
er and test equipment, and that this temperature
be held constant between 20 and 30 °C (68 ~ 86
°F). If the transceiver is brought into the shop

from hot or cold air it should be allowed some

TC1001

VR1005
VR1006 —

VCV Test Point——=

TC2002

time for equalization with the environment be-
fore alignment.

Whenever possible, alignments should be
made with oscillator shields and circuit boards
tirmly affixed in place. Also, the test equipment
must be thoroughly warmed up before begin-
ning.

Most alignment procedures call for tuning the
transceiver to the high or low band edge, or to
band center. The actual frequency differs be-
tween different versions, so the technician should
make sure of the band limits of each set to be
aligned before beginning.

Note: Signal levels in dB referred to in the alignment
procedure are based on 0 dBy = 0.5 dBuV.

¥ | —VCV Test Point

| Tcao2

Test Point

2-4

' TC2001
- " = T
S-meter
Iy;é:

TC401
m?
LHLUUUHUHHUU

UHF PLL & Transmitter Alignment Points
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| —VCV Test Point

| TC302
TC1001
VR1001 — —— TC301
VR1002 —
VR1005
VR1006 —
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VR2004 —

| — TC402

VR2005 —
TC2001
e B W
VCV Test Point — ;E his iT
e S-meter
TC2002 i¥yup Test Point
TC401

TTTTTTTITT]
UHF PLL & Transmitter Alignment Points



PLL & Transmitter

Set up the test equipment as shown for trans-
mitter alignment. Maintain the supply voltage
at 13.8V DC for all steps.

50-ohm
Dummy Load

Regulated Sampling Infine

13.8V PSU Coupler | |Wattmeter[]
J— Freq. Counter
+—{ Deviation Meter
AF Generator [

AC Voltmeter
\l AC Voltmeter

Transmitter Alignment Setup

PLL VCV (Varactor Control Voltage)

VHF Band

1 Connect Voltmeter between VCV test point
on the 144-Main Unit and chassis ground.

' Refer to the chart below, transmit and adjust
TC302 on the 144-VCO Unit for the indicated
voltage at that listed frequency. Adjust TC301
as necessafy for the required voltage while
receiving.

Rx & Tx VCV Alignment Data
Main Band Sub Band
Frequency Voltage Frequency Voltage
Bx | TX | Rx | TX | Rx | TX | Rx | TX
146 | 146 [ 3.5V | 2.0V | - = - -
440 | 440 [ 2.5V | 4.0V | 145 - 2.5V -

UHF Band

(] Connect Voltmeter between VCV test point
on the 430-Main Unit and chassis ground.

(U Tune to the required channel, transmit and
adjust TC402 on the 430-VCO Unit for the
voltage indicated in the table.

(L] While receiving, adjust TC401 for the corre-
sponding voltage for that frequency.
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Alignment

] Next, set the transceiver SUB band, and ad-
just TC2001 on the 430-Main Unit for the volt-
age indicated in the table.

Transmitters

VHF Power Qutput

[ Couple the frequency counter to sample the
RF output.

(] Tune to band center (for the version being
aligned), and press the LOW button if neces-
sary, to select low power output.

[ Key the transmitter and adjust TC1001 on the
144-Main Unit to match the display to the
counter frequency (within 100 Hz).

[ Tune to band center (for the version being
aligned), and press the LOW button , if neces-
sary, to select high power output.

[ Key the transmitter and adjust VR1001 on the
144-Main Unit for 50 watts on the wattmeter.

(] Press the LOW button to select MID power,
key the transmitter, and confirm 7 to 13 watts
on the wattmeter.

[_] Press the LOW button to select LOW power,
key the transmitter and adjust VR1002 on the
144-Main Unit for 2.5 to 3.5 watts on the watt-
meter.

VHF Transmitter Deviation

(] While tuned to the center of the band, adjust
the AF generator attenuator for 50 mV output
at 1 kHz to the MIC jack.

(] Key the transmitter and adjust VR1006 on the
144-Main Unit for +4.5 kHz (Vers. USA +4.0
kHz) deviation on the deviation meter.

[J Reduce the AF injection until the deviation
meter shows +3.0 kHz deviation, and confirm

that the injection level is 5 mV.

2-5



Alignment

UHF Power Output

(1 Couple the frequency counter to sample the
RF output.

[l Tune to band center (for the version being
aligned), and press the LOW button if neces-
sary, to select low power output.

[ Key the transmitter and adjust TC2002 on the
430-Main Unit to match the display to the
counter frequency (within 100 Hz).

[ Tune to band center (for the version being
aligned), and press the LOW button , if neces-
sary, to select high power output.

[_] Key the transmitter and adjust VR2004 on the
430-Main Unit for 35 watts on the wattmeter.

(] Press the LOW button to select MID power,
key the transmitter, and confirm 7 to 13 watts
on the wattmeter.

(] Press the LOW button to select LOW power,
key the transmitter and adjust VR2005 on the
430-Main Unit for 2.5 to 3.5 watts on the watt-
meter.

UHF Transmitter Deviation

] While tuned to the center of the band, adjust
the AF generator attenuator for 50 mV output
at 1 kHz to the MIC jack.

(] Key the transmitter and adjust VR1005 on the
144-Main Unit for +4.5 kHz (Vers. USA +4.0
kHz) deviation on the deviation meter.

(1 Reduce the AF injection until the deviation
meter shows +3.0 kHz deviation, and confirm
that the injection level is 5 mV.

Downloaded by
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Receivers
Set up the test equipment as shown here for

receiver alignment.

Regulated
13.8V PSU

RF Signal J—I

Generator

Speaker or 4-ohm
Lead Resistor

— AC Voltmeter

— SINAD Meter

L Distortion Meter

Receiver Alignment Setup

VHF Interstage Transformers

[ Connect Voltmeter between S-mater test point
on the 144-Main Unit and chassis ground.

[ Tune the transceiver and RF signal generator
to the center of the VHF band. Modulate the
RF signal generator with +3.5 kHz deviation
of a 1 kHz tone.

(] Adjust T1003 and T1005 ~ T1008 on the 144-
Main Unit for maximum voltage on the volt-
meter.

[ Confirm -8 dBu or better 12 dB SINAD at the
high and low band edges.

UHF Interstage Transformers

] Connect voltmeter between S-mater test point
on the 430-Main Unit and chassis ground.

[] Tune the transceiver and RF signal generator
to the center of the UHF band. Modulate the
RF signal generator with +3.5 kHz deviation
of a 1 kHz tone.

(L] Adjust T2004 on the 430-Main Unit for maxi-
mum voltage on the voltmeter.

(] Confirm -8 dBp or better 12 dB SINAD at the
high and low band edges.

FT-8000R Technical Supplement


Administrator
Nuovo timbro


VHF Squelch Preset

[_] Tune to the center of the VHF band, and in-
ject -15 dBu RF modulated with +3.5 kHz de-
viation of a 1 kHz tone to the antenna connec-
tor.

(L] Set the SQL control to the 10-0' clock posi-
tion, and adjust VR1003 on the 144-Main Unit
so the squelch just closes.

UHF Squelch Preset

(L] Retune the transceiver and RF signal genera-
tor to the center of the UHF band, and with
the same injection level and modulation as for
VHEF, adjust VR2002 so the squelch just clos-
25,

= £ il o
% ¥ A

Lf K-y d !
B 5

= SRR S

VHF Receiver Alignment Points

T2004 —
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Alignment

VHF S-Meter Calibration

[_] At the center of the VHF band, inject 28 dBp
RF modulated with +3.5 kHz deviation of a 1
kHz tone to the antenna connector. Adjust
VR1004 on the 144-Main Unit so that all S-
meter segments are just on.

UHF S-Meter Calibration

[ Tune the transceiver and RF signal generator
to the center of the UHF band and with the
same injection level and modulation, adjust
VR2003 so that all S-meter segments are just
on.

—VR1004

VR2003

S-meter
Test Point

VR2002

618 2,
'2’?
By .

- =
TTTTTIToTrTD

UHF Receiver Alignment Points
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|_—VR2003

S-meter
Test Point

VR2002

T2004 —

UHF Receiver Alignment Points



The FT-8000R electronics consists of four ma-
jor boards: the 144 and 430-Main Units, the Pan-
el Unit and the CNTL Unit, and numerous mi-
nor boards that mount on these. The Main Unit
includes the receiver front ends, IF and PLL sub-
system ICs, and support daughter boards for
transmit stages, local VCOs, supply regulation
and switching circuits, the microprocessors and
tone generator/ decoder chips. While reading
this description, you can refer to the block dia-
gram for an overview of the major circuit blocks,
and to the schematic diagrams for component
details.

Antenna Duplexer

Incoming RF from the antenna jack passes
through a high-pass and low-pass filter network
on the 430-Main Unit before application to two
band-switching networks: coil L2031, diode
D2014 and capacitors C2146, C2147, C2148,
(C2152, and resistor R2115 on the 430-Main Unit
for UHF signals; and coil L1025, diodes D1012
and D1019 on the 144-Main Unit, and capacitors
C2146, C2147, C2148, C2152, resistor R2115 on
the 430-Main Unit for VHF signals. These net-
works filter VHF signals from the UHF receiver
and UHF signals from the VHF receiver, allow-
ing each band to operate independently while
sharing the same antenna connection.

VHF Reception
VHEF signals passed by the duplexer are ap-

plied to a varactor-tuned band-pass filter con-
sisting of T1006, T1007, D1001, D1002, D1008 and
D1009, after RF amplification by Q1002
(SGM2016M). The amplified RF is passed
through another RF amplifier Q1001 (3SK131-
V12), then band-pass filtered again by varactor-
tuned resonators T1005, T1008, D1004, D1005,
D1010 and D1011 then fed through diode switch

FT-8000R Technical Supplement
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D1003 (DAN235U) to the Diode Balanced Mixer
T1002, T1004 and D1006.

Buffered 155.05 ~ 219.05 MHz output from the
144-VCO Unit is amplified by Q1007 (25C3120)
and applied to the 1st mixer. The resulting 45.05-
MHz 1st mixer product is passed through mono-
lithic crystal filters XF1001 and XF1002 to strip
away all but the desired signal, which is then
amplified by Q1003 (25C2714Y) before delivery
to FM IF subsystem IC Q1009 (TK10930V), con-
taining the 2nd mixer, 2nd local oscillator, limit-
er amplifier, noise amplifier, S-meter amplifier
and squelch gates. A 2nd local signal is generat-
ed from 45.505 MHz crystal X1001, which pro-
duces the 455 kHz 2nd IF when mixed with the
1st IF signal within Q1009. The 2nd IF is passed
through ceramic filter CF1001 to strip away un-
wanted mixer products, and is then applied to
the limiter amp in Q1009, which removes ampli-
tude variations in the 455 kHz IF before detec-
tion of the speech by ceramic discriminator

CD1001.
VHF Squelch Control

When no carrier is received, noise at the out-
put of the detector stage in Q1009 is amplified
and band-pass filtered by the noise amp section
of Q1009 and the network between pin 19 and
20, and then rectified by D1014. The resulting
DC squelch control voltage is passed to pin 74 of
CPU Q3005. While no carrier is received, pin 11
on Q1047 remains low, signaling pin 11 of shift
register Q1047 (WPD4094BG) which produces
the BUSY indication on the display when the
squelch is open. VHF receiver audio is prevent-
ed from signal would be in UHF operation.
VHF AF Output

Detected audio from pin 19 of Q1009 passes
through the de-emphasis network consisting of

3-1



Circuit Description

R1048 & C1078, and high-pass filter consisting
of Q1017-2 (M5223FP) & associated circuitry and
squelch gate, then is applied to pin 11 of Q2044
(M51132FP).

Normally, the VHF AF signal appears from
pin 10 of Q2044, then passes through AF ampli-
tier Q2035-4 (NJM2902M), and low pass filter
Q2035-3 to audio amplifier Q2037 (TDA2003H).
The amplified audio signal is applied to the loud-
speaker.

When an external speaker is connected to the
UHF SPKR jack on the rear panel, the VHF AF
signal is applied from pin 7 of Q2052, then passed
through AF amplifier Q2035-4, and low-pass fil-
tered by Q2035-3 before application to audio
amplifier Q2037 (TDA2003H). Amplified audio
is delivered via UHF SPKR jack to the external
speaker.

UHF Reception

The UHF signal is amplified by Q2001
(SGM2016M) before it gets to CV2001. It then is
amplified by Q2002 (SGM2016M) and passes
through CV2002 before it gets to diode switch
D2004 (DAN235U) and is applied to the Diode
Balanced Mixer consisting of T2002, T2003 &
D2003 (ND487C1T).

A local signal generated from the 430-VCO
Unit is fed through diode switch D2011
(DAN235U) to buffer amplifier Q2007
(28C3120). The buffered local signal then passed
through another diode switch D2010
(DAN235U), before application to the Diode Bal-
anced Mixer.

The resulting 58.525 MHz 1st IF signal prod-
uct is passed through monolithic crystal filters
XF2001, XF2002 to strip away all but the desired
signal, which is then amplified by Q2003
(28C2714Y) before delivery to FM IF subsystem

3-2

IC Q2004 (TA31136FN), which contains the 2nd
mixer, 2nd local oscillator, limiter amplifier, noise
amplifier, and S-meter amplifier.

A 2nd local signal is generated from 58.07
MHz crystal X2001, to produce the 455 kHz 2nd
IF when mixed with the 1st IF signal within
Q2004. The 2nd IF passes through ceramic filter
CF2001 (KBF-455R-15A) to strip away unwant-
ed mixer products, and is then applied to the lim-
iter amp in Q2004, which removes amplitude
variations in the 455 kHz IF before detection of

speech by ceramic discriminator CD2001
(CDB455C7).

UHF Single-Band Dual Receive

When UHF single-band dual receive opera-
tion is active, a portion of the received UHF RF
passes through high-pass & low-pass filters and
antenna switching network before reaching RF
amplifier Q2001 (SGM2016M). The amplified RF
signal is passed through the band-pass filter con-
sisting of C2052, C2053, C2068, C2069, C2077,
L2012 & L2018, and is amplified again by Q2006
(28C3356-R24), and is then fed through the di-
ode switch D2007 (DAN235U) to the 144-Main
Unit.

In the 144-Main Unit, the UHF signal passes
through diode switch D1007 (HSU277) to the
Diode Balanced Mixer consisting of T1002, T1004
& D1006 (ND487CA1T).

The local signal for sub-receiver generated
from the 144-VCO Unit is fed through diode
switch D1018 (DAN235U) to doubler Q1006
(2SC3120). The doubled local signal passes
through the high-pass filter consisting of the
C1057, C1087 & C1088 and another diode switch
D1016 (DAN235U) to the Diode Balanced Mixer
D1006.

The resulting 45.05 MHz sub receiver 1st IF

FT-8000R Technical Supplement



signal is received just as a VHF signal would be
in VHF operation.

UHF Squelch Control

When no carrier is present, noise at the out-
put of the detector stage in Q2004 is band-pass
filtered by the filter amp section of Q2004 and
associated circuit. The filtered noise signal is
rectified by D2001 (MA716), and the resulting DC
squelch control voltage is applied on pin 76 of
CPU Q3005 (M37702E6) on the CNTL Unit.

When a carrier appears at the discriminator,
noise is removed from the output, causing pin 6
of Q2039 (LPD4094BG) to go low, signaling mi-
croprocessor Q3005 to active the SQL gate con-
sisting of Q2040-4 (LPD4066BG).

UHF Audio

Detected audio from pin 9 of Q2004 is passed
through the de-emphasis circuit consisting of
R2012 & C2018, a high-pass filter consisting of
Q2009-2 (M5223FP) & associated circuit and
squelch gate, then is applied to pin 15 of Q2044
(M51132FP).

Normally, the UHF AF signal appears from
pin 7 of Q2052, and then passes through AF am-
plifier Q2035-4 (NJM2902M), low-pass filter
Q2035-3 and on to audio amplifier Q2037
(TDA2003H). The amplified audio signal is then
applied to the loudspeaker.

When an external speaker is connected to the
UHF SPKR jack on the rear panel, the UHF AF
signal appearing from pin 1 of Q2052 passes
through AF amplifier Q2035-1, low-pass filter
Q2035-2 and on to audio amplifier Q2041
(TDA2003H). The amplified audio signal is de-
livered via the UHF SPKR jack to the external
speaker.

Transmit Signal Path

The modulated audio signal originates at the

FT-8000R Technical Supplement

Circuit Description

condenser microphone. The AF high frequency
component is pre-emphasized by C1179, R1142,
R1145, R1160, and Q1032-2 (NJM2902M) and
amplified by the microphone amplifier circuit.
Then, the modulated signal is subjected to am-
plitude limiting by an IDC (Instantaneous Devi-
ation Control) circuit made up of C1180, R1141,
R1146, and Q1032-3 (NJM2902M). The signal is
buffer amplified C1183, R1148, R1143, R1158, and
(Q1032-4 (NJM2902M), and then passes through
a splatter filter consisting of C1181, C1187, C1193,
C1194, R1147, R1155, R1156, R1157, R1172, and
Q1032-1 (NJM2902M). During 145 MHz trans-
mission, the modulated signal is delivered to pin
4 of the 144-VCO Unit. In the case of 435 MHz
band transmission, the modulated signal is de-
livered to pin 11 of electronic volume control
Q2044 (M51132FP), adjusted to the deviation lev-
el which is preset by the CPU, Q3005, exits Q2044
via pin 16, and is then applied to pin 4 of the 430-
VCO Unit.

DTMF, Beep, CTCSS tone, or tone burst sig-
nals for transmit are generated from the CNTL
Unit and applied to the buffer amplifier circuit.
VHF Transmit Signal Path

The modulated signal input to pin 4 of J302
(“MOD” terminal) of the 144-VCO Unit frequen-
cy-modulates the transmitting VCO made up of
D306 (1S§V229), Q304 (2SC3356-R24), etc.

The frequency- modulated signal is buffer-
amplified by Q305 (2SC3356-R24) and exits
from pin 1 of J301 of the 144-VCO Unit. The sig-
nal output from pin 1 of J301 of the 144-VCO Unit
is buffer-amplified by Q1015 (2SC3356-R24) and
applied to Q1056 (28C3357) and Q1055
(28C2954).

The signal output from Q1055 is applied for
amplification to pin 1 of the Q1014 power mod-
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Circuit Description

ule (M67781L) and exits from pin 4 of the power
module. The power module is gain-controlled
by the APC circuit.

Power module output passes through a low-
pass filter made up of C1109, C1111, C1113,
C1114, C1126, L1022, and L1024 to the antenna
switch circuit and further to the duplexer circuit,
and is delivered to the antenna from the antenna
terminal.

VHF Tx APC circuit

A portion of the power module output is rec-
tified by Schottky diode D1022 (1S888), etc. and
delivered to the APC circuit made up of Q1023
(FMS1), Q1022 (IMX1), and Q1021 (2SA1870E)
as a DC voltage which is proportional to the out-
put level of the power module.

The control data for RF output levels are set
by CPU Q3005 (M37702E6) on the CNTL Unit.
This control data is sent to D/ A converter Q1061
(LPD4094BG) from which a voltage appropri-
ate to the control data input to Q1023 is derived.

Q1023 (FM$1) differentially-amplifies the rec-
tified DC voltage from the power module and
the reference voltage from the D/A converter.
(1022 (IMX1) converts these into the control volt-
age for Q1021. The Q1021 (2SA1870E) APC con-
trol circuit outputs an APC voltage appropriate
to the control voltage and varies the APC volt-
ages, thereby controlling transmitter output. It
is possible to select “High”, “Mid”, or “Low” for
the transmission output.

If the PLL circuit unlocks during transmission,
pin 2 of Q1033 (8C370651F) turns ‘H” and an
unlock signal is sent from Q1035 (2SA1586Y).
This unlock signal is applied to Q1022 (IMX1) to
stop the operation of Q1022 (IMX1). At the same
time, Q1021 (2SA1870E) (APC control circuit)
stops operating, causing the APC voltage to be-
3-4

come 0 V. Transmission is stopped when the
APC voltages of the power module and 144-drive
circuit respectively, become 0 V. During recep-
tion, a voltage similar to an unlock signal is de-
livered to Q1022 (IMX1) and as the APC voltage
of the power module becomes 0 V, transmission
is disabled.

UHF Transmission Signal

The modulated signal input to pin 4 of J402
(“MOD” terminal) of the 430-VCO Unit frequen-
cy modulates the transmitting VCO made up of
D406 (18V229), D407 (18V230), Q403 (2SC3356-
R24), etc.

The signal is buffer-amplified by Q404
(25C3356-R24) and exits from pin 1 of J401 of
the 430-VCO Unit.

The signal from pin 1 of the J401 of the 430-
VCO Unit is buffer amplified by Q2016
(28C3356-R24) and delivered to the 430-drive
circuit.

The signal from the 430-drive circuit is sent
for amplification to pin 1 of power module Q2015
(M57788MR) and exits from pin 5 of the power
module. The power module is gain-controlled
by the APC circuit.

The output from the power module passes
through a low-pass filter made up of C2121,
C2131, C2135, C2275, 12028, and 12029 to the
antenna switch circuit, on to the duplexer circuit,
and finally to the antenna from the antenna ter-
minal of the 144-Main Unit.

UHF Tx APC circuit

A portion of the output from the power mod-
ule is rectified by Schottky diode D2022
(188319), etc. and sent to the APC circuit made
up of Q2022 (FMS1), Q2021 (IMX1), and Q2024
(25A1870E) as a DC voltage which is propor-
tional to the output level of the power module.
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The control data for RF output level is preset
by CPU Q3005 (M37702E6) on the CNTL Unit.
This control data is sent to D/ A converter Q2039
(LPD4094BG), from which a voltage appropri-
ate to the control data value is sent to Q2022 as a
reference voltage.

Q2022 (FMS1) differentially-amplifies the rec-
tified DC voltage from the power module and
the reference voltage from the D/A converter.
Q2021 (IMX1) converts this difference into the
control voltage for Q2014. APC controller Q2024
(2SA1870E) outputs an appropriate control volt-
age and varies the APC voltage at pin 2 of the
power module and 430-drive circuit, thereby
controlling the RF output level. It is possible to
select “High”, “Mid” or “Low” for the RF output
power levels.

If the PLL circuit unlockes during transmis-
sion, pin 2 of Q2032 (SC370651F) turns ‘H" and
an unlock signal is sent from Q2036 (2SA1586Y).
This unlock signal is input to Q2021 (IMX1) to
disable Q2021 (IMX1). At the same time, APC
controller Q2024 (2SA1870E) voltage becomes
becomes 0 V, thus disabling transmission from
the power module and 430-drive circuit. Dur-
ing reception, a voltage similar to an unlock sig-
nal is sent to Q2021 (IMX1), and the APC voltag-
es of the power module and 430-drive circuit

become 0 V, transmission is disabled.

VHF PLL

The PLL circuit consists of PLL subsystem IC
Q1033 (SC370651F), which includes a compar-
ative frequency divider, reference frequency di-
vider, phase comparator, charge pump, shift reg-
ister, latch, etc.

The output from pin 1 of J301 of the 144-VCO
Unit is divided by the comparative frequency
divider according to the frequency dividing data
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Circuit Description

that is associated with the setting frequency in-
put from the CPU. It is then sent to the phase
comparator.

The 12.8 MHz frequency of the reference os-
cillator circuit made up of X1002 and Q1029
(28C2812-L6) is divided by the reference fre-
quency divider into 2,560 or 2,048 parts to be-
come 5 kHz or 6.25 kHz comparative reference
frequencies, which are utilized by the phase com-
parator. Either of the comparative reference fre-
quencies is selected according to frequency steps:
5 kHz is selected for the 5/ 10/ 15/ 20 kHz steps,
and 6.25 kHz is selected for the 12.5/ 25/ 50 kHz
steps.

The phase comparator compares the phase
between the frequency-divided oscillation fre-
quency of the VCO circuit and comparative ref-
erence frequency (5 kHz or 6.25 kHz) and out-
puts a pulse corresponding to the phase differ-
ence. This pulse is integrated by the charge pump
and loop filter into a control voltage (VCV) to
control the oscillation frequency of the VCO cir-
cuit.

When the power is turned on or the tx/rx
operation is switched, the frequency and the fre-
quency dividing ratio data for the reference fre-
quency divider are serially transmitted from the
CPU to the divider. This serial data is converted
by the shift register and latch into parallel data
to control the reference frequency divider and
comparative frequency divider.

The presence or absence of phase difference
as the result of comparison by the phase com-
parator is sent as an “Unlock” signal from the
lock detector circuit inside the PLL IC. This sig-
nal is sent to the APC circuit to disable transmis-
sion when the PLL circuit is unlocked.
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Circuit Description

UHF PLL

The PLL circuit consists of PLL subsystem IC
Q2032 (SC370651F), which includes a compar-
ative frequency divider, reference frequency di-
vider, phase comparator, charge pump, shift reg-
ister, latch, etc.

The output from pin 1 of J401 of the 430-VCO
Unit is divided by the comparative frequency
divider according to the frequency dividing data
that is associated with the setting frequency in-
put from the CPU. It is then sent to the phase
comparator.

The 12.8 MHz frequency of the reference os-
cillator circuit made up of X2002 and Q2029
(28C2812-L6) is divided by the reference fre-
quency divider into 2,560 or 2,048 parts to be-
come 5 kHz or 6.25 kHz comparative reference
frequencies, which are utilized by the phase com-
parator. Either of the comparative reference fre-
quencies is selected according to frequency steps:
5 kHz is selected for the 10/ 20 kHz steps, and
6.25 kHz is selected for the 12.5/ 25/ 50 kHz
steps.

The phase comparator compares the phase
between the frequency-divided oscillation fre-
quency of the VCO circuit and comparative ref-
erence frequency (5 kHz or 6.25 kHz) and out-
puts a pulse corresponding to the phase differ-
ence. This pulse is integrated by the charge pump
and loop filter into a control voltage (VCV) to
control the oscillation frequency of the VCO cir-
cuit.

When the power is turned on or the tx/rx
operation is switched, the frequency and the fre-
quency dividing ratio data for the reference fre-
quency divider are sent serially from the CPU to
the PLL IC. This serial data is converted by the
shift register and latch into parallel data to con-
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trol the reference frequency divider and compar-
ative frequency divider.

The presence or absence of phase difference
as the result of comparison by the phase com-
parator is send as an “Unlock” signal from the
lock detector circuit inside the PLL IC. This sig-
nal is sent to the APC circuit to disable transmis-
sion when the PLL circuit is unlocked.
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