1200MHz ALL MODE TRANSCEIVER

IC-1271A/E

SERVICE MANUAL

ICOM

ICOM INCORPORATED

1-6-18, Kamikuratsukurl, Hirano-ku, Osaka 547, Japan
Phone: (06) 793-5301

Telex: 05277822 ICOMTR J

Fax: (06) 793-0013

ICOM AMERICA, INC., ICOM (EUROPE) GmbH,
2380 116th Avenue N.E., Himmelgelister Strasse 100,
Bellevue, WA 98004 4000 Dusseldorf 1,

Phone: (206) 454-8155 West Germany

Telex: 230-152210 tCOM AMER BVUE Phone: 0211-348047

Fax: (208) 454-1509 Telex: 41-8588082 ICOM D

Fax: 0211-333639
N 3150 Premier Drive, Suite 1286,

Irving, TX 75063 ICOM AUSTRALIA, PTY,, LTD,,
Phone: {214) 550-7525 7 Duke Street, Windsor 3181,
Fax: (214) 550-7423 Victorla, Australia
Phone: (03) 529-7582
1777 Phoenix Parkway, Suite 201, Telex: 71-35521 ICOMAS
Atianta, GA 30349 Fax: (03) 529-8485

Phone: (404) 991-6166

ICOM CANADA, LTD.,
3071-#5 Road, Unit 9,
Richmond, B.C.,

V6X 2T4 Canada

Phone: (604) 273-7400
Fax: (604) 273-1900



FOREWORD

Thank you very much for selecting the IC-1271A/E.

The IC-1271A/E is a complete, full-featured 1240 to 1300MHz base station
transceiver developed by ICOM utilizing the latest computer and UHF
technologies.

ASSISTANCE

Three separate versions of the IC-1271A/E have been designed for use in the
U.S.A., Europe, and Australia. This service manual covers every version.
When using the manual each model can be referred to by the following assigned
version numbers:

#02 EUROPE version
+#03 U.S.A. version
#04 AUSTRALIA version

If you require assistance or information regarding the operation and capabilities
of the IC-1271AIE, please contact your nearest authorized ICOM Dealer or ICOM
Service Center.
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SECTION 1 SPECIFICATIONS

1-1 GENERAL

Frequency coverage
Operating modes

Frequency resolution
Frequency control
Frequency readout
Usable temperature range

Frequency stability
Memory channels

Power supply requirements :

Current drain (at 13.8V DC)

Antenna impedance
Weight
Dimensions

1-2 TRANSMITTER
RF output power

Modulation system

Max. frequency deviation
Spurious emissions
Carrier suppression
Unwanted sideband
Operating modes
Microphone

1-3 RECEIVER

Receive system

Intermediate frequencies

Sensitivity

Selectivity

Audio output
Audio output impedance

1240~1300MHz

J3E (A3J) SSB (Upper and Lower Sideband)

A1A (A1) CW

F3E (F3) FM

SSB,CW 100Hz

FM 25kHz

CPU based 100Hz step digital PLL synthesizer.
Independent transmit/receive frequency available.
7 digit, 1kHz display.

—10°C~+60°C (+14°F~+140°F)

Within £0.0003% in the range of 0°C~+50°C.
32 channels with any in-band frequency programmable.
13.8V DC+15% (negative ground).

Current drain 7.5 A maximum.

Transmitting Approx. 7.5A
Receiving
At maximum audio output Approx. 1.5A
Squelched Approx. 1.3A
50 ohms unbalanced.
7.1kg

111(127)mm (H) x 286 (303) mm (W) x 276(348) mm (D)
Bracketed values include projections.

J3E (SSB) 10 watts PEP

A1A (CW), F3E (FM) 10 watts

Continuously adjustable output power from 1 to 10 watts.
SSB: Balanced modulation.

FM : Variable reactance frequency modulation.

+5kHz.

More than 50dB below peak power output.

More than 40dB below peak power output.

More than 40dB down with 1000Hz AF input.

Simplex or semi-duplex.

600 ohm electret condenser microphone with push-to-talk switch and scanning
buttons.

J3E (SSB), A1A (CW): Double conversion superheterodyne.
F3E (FM) Triple conversion superheterodyne.
SSB,CW 1st: 133,8600~133.8699 MHz

2nd: 10.75MHz

FM 1st: 133.860~133.869MHz

2nd: 10.75MHz

3rd: 455kHz
SSB, CW: Less than 0.16uV for 10dB S+ N/N.
FM : Less than 0.22uV for 12dB SINAD.

Less than 0.32uV for 20dB noise quieting.
SSB, CW: More than 2.4kHz at —6dB point.

Less than 4.8kHz at —60dB point.
FM : More than 15kHz at —6dB point.

Less than 30kHz at —60dB point.
More than 2 watts at 10% distortion with 8 ohm load.
8 ohms



SECTION 2

INSIDE AND OUTSIDE VIEWS
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2-2 CONTROLS UNDER THE ACCESS COVER
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2-4 INSIDE TOP VIEW
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Space for
1C-PS25 optional
INTERNAL POWER
SUPPLY

2-5 INSIDE BOTTOM VIEW

PA UNIT

'

LITHIUM
BATTERY

RAM UNIT
IC7 (RP5GO1

11O Control
Custom IC)

1/10, 1/11 Prescaler
(1IC2: M54466L)

PLLIC
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DIAL BRAKE
ADJUSTMENT

2.6 PLL UNIT (Located Under the LOGIC UNIT)
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Space for IC-EX309
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SECTION 3 BLOCK DIAGRAM

3-1 BLOCK DIAGRAM (See page 3-2 for the block diagram of the transistor-type PA UNIT.)
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3-2 PA UNIT (TRANSISTOR-TYPE)
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SECTION 4 CIRCUIT DESCRIPTION

4-1 RECEIVER CIRCUITS

4-1-1 TRANSMIT/RECEIVE SWITCHING CIRCUIT

(PA UNIT)
As a high-class coaxial relay has been used in the
transmit/receive switching circuit at the antenna
terminal, it exhibits extremely outstanding charac-
teristics of 30dB isolation or more and a pass loss
of less than 0.5dB.

4-1-2 RF CIRCUIT (FILTER UNIT, RF MIX UNIT)

a) FILTER UNIT

The input signals of 1240~1300MHz from the ANT ter-
minal enter the FILTER UNIT via a coaxial relay inside
the PA UNIT, and RF signals outside the band are
attenuated by a bandpass filter configured in a strip-
line and applied to the RF MIX UNIT.

Also, in this unit, a power supply line is installed to
operate the optional mast-mounted preamplifier
(AG-1200).

b) RF MIX UNIT

RF signals that pass through the FILTER UNIT are
added to J1 on the RF MIX UNIT and supplied to L6 by a
pattern coil. RF signals supplied to L6 are added to
Q1 and amplified. Q1 utilizes a high-gain, low NF ex-
cellent GaAs FET (MGF-1202), and the AGC voltage
from J4 is applied to the source of Q1 to vary the gain
when the transceiver is in any mode except FM.

RF signals which are amplified at Q2 after Q1, are
applied to D1. They are then converted to a 1gsr
intermediate frequency of 133.86 MHz by the 1gr LO
signal from the PLL UNIT (1106.14~1166.14 MHz, first-
stage amplified by Q3) and the mixer diode, and are
supplied to the IF UNIT via the low-pass filter.

4-1-3 INTERMEDIATE FREQUENCY CIRCUIT (IF UNIT)
133.86 MHz signals output from the RF MIX UNIT enter
the resonator circuit of L11 and C29. They are then
amplified by Q2 via C28 when ATV (Amateur Television)
is in operation, and are sent to the IF ATV OUT terminal
via the bandpass filter. These signals are also
amplified by Q1 and pass through the resonator circuit
of L12 and C35 and through diode D6 for switching bet-
ween the transmit and receive modes. At a bandpass
filter comprised of L5, L6, L7, C5, C6, C7, C8 and C9 for
combined transmit/receive use, they passes through a
frequency of 133.86~133.869MHz, and are applied to
the IC1 mixer for combined transmit/receive use.

The 123.11~123.119.9MHz second local oscillation
signal applied from J3, is amplified by Q4, passes
through a bandpass filter comprised of L18, L19, C60,
C61 and C55, is mixed with 133.86~133.869 MHz, and is

converted to 10.75MHz. The output from the mixer
passes through diode D4 for transmit/receive swit-
ching, and frequencies other than 10.75MHz are
attenuated by crystal filter FI1. The signal passes
through diode D3 for transmit/receive switching and is
supplied to the MAIN UNIT.

Q9 in the IF UNIT supplies power to Q1 (MGF1202) in
the RF MIX UNIT. When transmitting and receiving,
Q9 is turned ON by R8V and +8V are removed by the
emitter follower and applied to the collector where they
are stabilized to 3V by D9 and supplied to the RF MIX
UNIT.

a) FM (MAIN UNIT)

2np IF signals from the IF UNIT pass through J10, and
are amplified by Q12. The output from the drain
enters the L11 tuned circuit and is then coupled to the
FM IF circuit (IC14) via C92.

IC14 incorporates the 3rd LO, the 3rd mixer, a limiter
amplifier, a quadrature detector and an active filter in
a single package. Since the number of externally
connected parts is few, the reliability of this stage is
high.

The 2yp intermediate frequency enters IC14 (pin 16) and
mixes with the 3pgp oscillator frequency generated by
crystal X3 (10.295MHz), C175 and C176, which are con-
nected across pins 1 and 2.

A 455kHz 3gp intermediate frequency signal is then out-
put from pin 3. The signal from pin 3 passes through
a high performance ceramic filter (F12), enters pin 5,
passes through a limiter amplifier and then exits from
pin 7. The L18 quadrature coil and the IC’s internal
quadrature detector both detect and amplify the output
from pin 7. The resulting audio signal (310mV rms) is
output from pin 9.

b) SSB (MAIN UNIT)

In the SSB mode, Q12 also amplifies the signal from
the IF UNIT in the same manner as an FM signal. The
signal then passes from the Q12 drain through C82 and
L9 to the SSB crystal filter (FI1) which has a selectivity
of 2.2kHz (—6dB). This signal is amplified by two
dual-gate MOSFET IF amplifiers (Q18, Q19) in separate
stages since stability and high gain/wide AGC range
characteristics are required. L14 and L15 provide
added frequency selectivity for further filtering of
wideband noise and strong interference.

AGC voltage is also applied to the second gate of each
MOSFET in order to expand the AGC range. By apply-
ing the AGC voltage, a drop in the source voltage of
Q18 is used to control the signal to IC9B (SSB and
S-meter amplifier) which provides the output that con-



trols the S-meter movement. R160 is the SSB S5
adjustment and R164 is the full-scale adjustment.

Part of the receive signal is further amplified by the
AGC buffer amplifier at Q17, tuned at L13, AGC-
rectified at D36 and D37, and AGC DC-amplified at
(Q16). Q16 supplies voltage of +8V and —9V in order
to expand the AGC range. R118,R117,C97 and C98 in-
tegrate the voltage from Q16, and the attack time cons-
tant is set by R19in the IF UNIT. The AGC voltage pro-
duced is supplied to each stage of the receiver.

The AGC voltage is also supplied from the front panel
to the RF GAIN CONTROL. If the front panel AGC
SWITCH is set to FAST, C97 and R117 are switched
OUT and the release time becomes shorter. The
FRONT UNIT supplies +8V when the AGC SWITCH is
set to FAST. Q14 and Q15 switch ON when the AGC
voltage reaches 0.6V or more during release, thus
speeding up the release time.

The other portion of the receive signal is coupled by
C55 into a double-balanced demodulator (IC3).

Here it is demodulated by the BFO signal input to
pin 7. The demodulated audio signal, coupled by C65,
passes to the audio amplifier Q30.

4-1-4 BFO CIRCUIT (MAIN UNIT)

The BFO circuit consists of Q5, Q6, Q7 and X2 and
changes its oscillation frequency depending on the
mode selected. The frequencies for the different
modes are:

USB: 10.7485MHz
LSB: 10.7515MHz
CW-R: 10.7485MHz
CW-T: 10.7493MHz

The various frequencies are switched by D17, D18, D19,
D20 and Q5 according to the position of the MODE
SWITCH on the front panel which connects L7 and L8
in series with crystal X2.

In this BFO circuit the frequencies are generated by
Q6, amplified by buffer Q7, coupled through C53 and
input to IC3 (pin 7).

4-1-5 NOISE BLANKER CIRCUIT (MAIN UNIT)

IF signals from Q12 are introduced to the noise blanker
circuit by C88.

The purpose of the noise blanker circuit is to remove
pulse-type noise that interferes with the desired
receive signal.

The noise amplified by I1C4 is rectified by D29 and D30.
Part of these rectified signals are amplified by Q21 and
integrated by C90. Output from IC14 is held at a cons-
tant level as the AGC voltage of IC4.

The other part of the rectified signals are supplied to
the base of Q20.

When pulse-type noise is received, Q30 turns ON and
the comparator drops to ground level, thereby trigger-
ing the monostable multivibrator, IC6. R141 switches
Q11 ON, D26 switches ON, D27 becomes reverse-
biased and the signal to the SBB circuit is blocked.
IC7 is a three-terminal regulator used to supply +5V
to IC6 (TTL).

The noise blanker functions only while in the SSB
mode.

4-1-6 AUDIO FREQUENCY CIRCUIT, FM SQUELCH
CIRCUIT (MAIN UNIT)

Q30 amplifies the audio output from IC14 (pin 9) and
then passes the output to IC13A which is used for DC
control of the audio frequency. The output from pin 9
is also supplied to IC13B and used for the DC controll-
ed squelch. Both of these control signals may be
controlled externally through the use of the ACC
socket.

AF DC control signals are fed to the AF power amplifier
(1C12) which raises the level sufficiently to drive the
speaker. 1C12 is a high-output (2W or more with an
8Q) load), low-distortion audio IC that contains various
protection circuits.

Squelch signals controlied by IC13B are again input at
IC14 (pin 10) which amplifies the portion of the signals
greater than 70kHz with an active filter, and then
outputs the result from pin 11.

Noise signals are rectified by D60 and D61, and Q31 is
switched ON.

Because of this, the collector side of Q31 drops vir-
tually to ground level, and D58 causes IC13A (pin 13)
also to drop to ground level.

Audio signals are blocked by IC13A, therefore the
audio output is the same as when the audio volume is
set to the minimum level.

D58 prevents reverse flow and R210 sets the squelch
operating point.

Since Q31 prevents any residual noise from IC13A from
being output from the speaker during transmission,
T8V is applied via D65 and R226, thus switching Q31
ON and dropping the collector side to ground level.

4-1-7 SSB SQUELCH CIRCUIT (MAIN UNIT)

IC9A functions as a comparator. The S-meter signal
and voltage from the SQUELCH CONTROL both feed
into IC9A R220, R222 and R224. The SQUELCH CON-
TROL divides a fixed 8V level and the result is applied
to the positive (+) 1C9A (pin 3) input terminal.

This voltage becomes the comparator’s reference
voltage. R221 and R223 divide the difference between
8V and the S-meter signal voltage, and the result is ap-
plied to the negative (—) IC9A (pin 2) input terminal.
Thus, if the voltage at pin 2 is higher than the voltage at
pin 3 (the input signal exceeds the designated level),
pin 1, which is the output terminal, drops from 8V to
approximately OV.



This causes the cathode side of D62 to drop, Q42 to
switch OFF, and the squelch to open. While
operating FM, 8V are applied to pin 2 of IC9A through
D64 and pin 1 becomes LOW, thus preventing the con-
trol of Q42.

4-1-8 S-RF METER CIRCUIT (MAIN UNIT)

While transmitting, the RF meter signal from the PA
UNIT is supplied to the meter via R240. While receiv-
ing in FM mode, C125 couples the 455kHz output from
FI2 to the FM S-meter amplifier (IC8). After IC8
amplifies the signal, it is rectified by D43 and D44 and
supplied to the meter.

Q24 acts as the AGC for the S-meter amplifier.

While receiving in SSB mode signals are input to 1C9B
from the IF amplifier source (Q18) via R164.

The signals are amplified by IC9B and then supplied to
the meter.

Available controls are:

CONTROL MODE FUNCTION
R240 Transmit RF meter adjustment
R149 FM receive S9 meter adjustment
R152 FM receive Full-scale meter

adjustment
R160 SSB receive S5 meter adjustment
R164 SSB receive Fu!l-scale meter
' adjustment

4-1-9 FM CENTER METER CIRCUIT (MAIN UNIT)

The center meter amplifier (IC5B) receives signals from
1C14 (pin 9) via R206.

R109, R112 and R113 divide a fixed +8V, and the divid-
ed voltage is supplied to IC5B (pin 5).

The reference voltage is compared with the IC14 output
voltage and the difference is passed from I1C5B
(pin 7). Q13 is a switching transistor for the S-meter
and the center meter.

Controls available are:

CONTROL FUNCTION
R113 Center adjustment
R114 Full-scale meter adjustment

4-1-10 OTHER CIRCUITS

a) POWER SOURCE CIRCUIT (MAIN UNIT)

IC15 is an IC for the power source that incorporates
various protection circuits, reduces the number of
parts, and causes a drop in the failure rate.

Constant voltages 8V (pin 1), R8V (pin 6), and T8V
(pin 8) are output respectively to pins when 13.8V
(pin 2) is input. R8V and T8V are switched by dropping
the voltage of pin 5 to ground level.

As mute voltage from the PLL is applied to the base of
Q33, T8V is output when the emitter (SEND line) drops
to ground level.

Also, as the mute voltage becomes LOW when the PLL
is unlocked, Q33 is not switched ON and T8V is not
output.

b) RF-AGC CIRCUIT (PA UNIT)

TRANSISTOR-TYPE

IC2A is an AGC circuit installed exclusively for Q1
within the RF MIX UNIT. The AGC voltage output from
the IF UNIT is amplified, and the AGC characteristics
are the same as those for other amplifiers. The out-
put from IC2A is buffer amplified by Q6, and is then
output to the Q1 on the RF MIX UNIT as the AGC
voltage.

MODULE-TYPE

IC4A is an AGC circuit installed exclusively for Q1 on
the RF MIX UNIT. The AGC voltage output from the IF
UNIT is amplified, and the AGC characteristics are the
same as those for other amplifiers. The output from
IC4A is buffer amplified by Q2, and is then output to Q1
on the RF MIX UNIT as the AGC voltage.

¢) FAN MOTOR CONTROL CIRCUIT (PA UNIT)
TRANSISTOR-TYPE

During reception, a current of approximately 20mA is
supplied to the fan motor from R45 and R50 to lightly
rotate the fan.

During transmission R50 is shorted when Q10 is turned
ON and R45 operates at approximately 60mA to supply
power for high speed rotation.

MODULE-TYPE

During reception, a current of approximately 20mA is
supplied to the fan motor from R39 and R41 to lightly
rotate the fan. :
During transmission R39 is shorted when Q6 is turned
ON, and when R41 is operated, approximately 60mA is
supplied for high speed rotation.

4-2 TRANSMITTER CIRCUITS

4-2-1 AUDIO FREQUENCY AMPLIFIER AND LIMITER
CIRCUITS (MAIN UNIT)

Audio signals from the microphone are amplified by
IC1A, differentiated by C7 and R12 and input to IC1B.
The portion of the audio signals from 300Hz to 3kHz is
limiter-amplified with an emphasis of 6dB/octave. As
the output contains high frequency components, the
splatter filter (Q1) removes the frequencies above
3kHz. The spread of unwanted signals are suppress-
ed, and the signal is then fed to varactor diode D4 for
frequency modulation.



In the SSB mode, R27 and C61 integrate the signals
with a deemphasis of 6dB/octave, resulting in signals
with flat response.

Q6 is a buffer amplifier which supplies its output to the
SSB double-balanced modulator (IC3).

4-2-2 MODULATION CIRCUIT (MAIN UNIT)

a) FM CIRCUIT

The output from splatter filter Q1 varies the capaci-
tance of varactor diode D4. The local oscillator
frequency (10.75MHz) generated by X1 and Q3 for the
FM mode is modulated by the output from D4.

R29 is a variable resistor for setting the required devia-
tion (+4.8kHz).

In addition, a thermistor (R32) is connected to the FM
circuit in order to provide temperature compensation.
The output from this FM circuit is limiter-amplified by
IC2 and input to Q4.

b) SSB MODULATION AND BUFFER AMPLIFIER
CIRCUITS

Audio frequency signals amplified by buffer Q9 are

input to IC3 (pin 5) via R82.

Also, BFO signals corresponding to the mode are input

to IC3 (pin 7). The modulated DSB signals are output

from the AF signal to IC3 (pin 5).

While transmitting CW, CW-T8V are applied via R70,

thus upsetting the balance of IC3, and the BFO signals

are output directly.

Because R8V is applied to the base of Q5 during recep-

tion, CW-T8V is applied only while transmitting.

Controls available are:

CONTROL FUNCTION
R82 SSB output power
R63 CW output power

The output from IC3 (pin 2) feeds to Q10 where it is buf-
fer amplified, and then input to crystal filter FI1. FI1
has a selectivity of 2.2kHz (—6dB). The USB, LSB or
CW output from the filter passes to Q4. After buffer
amplification, the signals are supplied to the IF UNIT
from J10.

4-2-3 BUFFER AMPLIFICATION CIRCUIT (MAIN UNIT)
SSB and CW signals pass through D31 and D6 where as
FM signals pass through D5. The signals are then
buffer-amplified by Q4 and supplied to the IF UNIT
from J10.

Also, the power control voltage is applied to the first
gate of Q4 from IC10, thus providing control of the RF
power.

4-2-4 VOX CONTROL AND CW BREAK-IN CIRCUITS
(MAIN UNIT)
The modulated signal from the microphone, amplified
by IC5A, passes through R182 and is then audio
frequency amplified by 1C11B.
The output from IC11B sequentially switches ON Q27,
Q41, Q40 and Q39, and the SEND line is switched to
ground level, placing the transceiver in the transmit
mode.
If there is no modulated signal and Q27 switches OFF,
Q41, Q40, and Q39 remain ON to act as a VOX delay
until C148 is discharged by R188 and R189.
Additionally, part of the output of the audio power
amplifier (IC12B) is inversion-amplified by IC11A via
R196. Q28 and Q29 switch ON, and the modulated
signal input to IC11B is muted as anti-VOX.
After Q28 switches OFF, Q29 is delayed from switching
OFF by the time constant of R191 and C149.

If the key is closed while the VOX circuit is activated,
Q36, Q37, Q38 and Q39 switch ON, the SEND line is
switched to ground level, and the transceiver enters
the transmit mode.

When the key is opened, Q36 and Q37 switch OFF but
Q38 remains ON until C203 discharges. R256 and
R257 provide the necessary time constant for the CW
delay.

Controls available are:

CONTROL FUNCTION
R182 VOX gain adjustment
R189 VOX delay adjustment
R196 Anti-VOX adjustment
R257 CW delay adjustment

4-2.5 CW MONITOR CIRCUIT (MAIN UNIT)

When the transceiver is in the CW mode, CW-8V is sup-
plied to the CW monitor circuit (Q34 and Q35).

While receiving, CW-8V is applied to the base of Q35 via
R241 and R253, Q35 switches ON, and the Q34 phase
oscillator stops oscillating.

When the key is closed, Q35 switches OFF and the Q34
phase oscillator begins to oscillate at a frequency of
approximately 800Hz. R244 adjusts the level, and
C205 couples the signal to the audio power amplifier
(1IC12) which feeds signals to the speaker for monitor-
ing purposes while CW is being transmitted.

A constant 13.8V is applied to the audio power
amplifier (1IC12).



4.2.6 TRANSMITTER MIXER AND BUFFER AMPLIFIER
(IF UNIT, RF MIX UNIT)
10.75MHz signals output from the MAIN UNIT pass
through D1 for transmit/receive switching via P2, pass
through a bandpass filter comprised of L1, L2 and C2,
and then pass through D2 for transmit/receive swit-
ching. They then enter the mixer, IC1. The output
mixed with the 2yp LO signal from the PLL UNIT passes
through a bandpass filter where only 1g7 IF of 133.86
~133.869.9MHz are passed.
Then, they passes through D5 for transmit/receive swit-
ching are amplified by Q3 via resonator circuits L8 and
C20, pass through a bandpass filter comprised of L9,
L10, C24, C25 and C26, and then pass through D8 for
ATV selection where they are applied to the RF MIX
UNIT.

Additionally, DC Voltage is applied to the signal output
from J7 while ATV is in operation. D7, Q7 and Q8 are
then turned ON and the ATV signal is supplied to the
RF MIX UNIT.

At this time, D8 is turned OFF, and the signal from the
MAIN UNIT is cut by Q7, Q8 and D8.

The IF output signal (133.86 MHz) from the IF UNIT is
applied to the RF MIX UNIT, and is supplied to the base
of Q4 from C18 via a low-pass filter consisting of C39,
L2 and C16.

Here it is resonated at C17 and L11 via C15, and is mix-
ed with 1g7 LO signals applied to the base of Q4 via
C19. Itis then converted to 1240MHz~1300MHz, and
further passed through a bandpass filter consisting of
C21, L12 and C22, L13, after which it is amplified to
approximately 160mW by Q5 and Q6, and supplied to
the PA UNIT from J3.

4-2.7 POWER AMPLIFIER (PA UNIT)
TRANSISTOR-TYPE

The power (approximately 160mW) supplied from the
RF MIX UNIT by P2 passes through a BPF to sufficient-
ly attenuate spurious radiation outside the band.
Then at four power stages (Q2, Q3, Q4, and Q5) power is
amplified to approximately 16W. Then, it is once
again passed through the BPF to further remove any
spurious radiation, and supplied to the antenna ter-
minals via the antenna selector (coaxial relay).

MODULE-TYPE

The voltage (approximately 160mW) power supplied
from the RF MIX UNIT by P1 passes through a BPF
where spurious radiation is sufficiently attenuated. It
is then amplified to least. 19W at power stages Q1 and
IC1. IC1 is an all-mode power module (SC-1040) for
use in 1C-1271. By using this IC, stable charac-
teristics can be obtained at high output. The signal
output from IC1 is spurious radiation-attenuated via
the BPF and supplies power to the antenna terminal via
the coaxial relay.

4-2.8 ALC DETECTION AND APC CIRCUITS (PA UNIT)
TRANSISTOR-TYPE

Signals passed through the output side BPF enter the
SWR detection circuit made by the strip-line. Travell-
ing waves only are detected by D6, are rectified and
smoothed out, and are supplied to IC1B and 1C2B.

At IC1B, when this voltage and the RF POWER CON-
TROL on the front panel are altered, the power is con-
trolled by comparing the resultant voltage by the
differential amplifier. High power is set by R36, and
low power by R35.

If an overcurrent flows to final transistor Q5 due to
mismatching, etc., IC1B is set by R48 at the circuit for
preventing transistor damage by detection of the poten-
tial difference occurring at R9. IC2B is the buffer
amplifier for RF Meter operation.

MODULE-TYPE

Signals passed through the output side BPF enter the
SWR detection circuit made by the strip-line. Forward
waves only are detected by D2, are rectified and
smoothed out, and are supplied to IC3B and IC4B.

At IC3B, when this voltage and the RF POWER CON-
TROL on the front panel are altered, the power is
controlled by comparing the resultant voltage by the
differential amplifier.

If an overcurrent flows to the final IC1 due to mismat-
ching, etc., IC4B is the circuit for preventing IC1
damage by detection of the potential difference occur-
ing at R3.

4-2.9 OTHER CIRCUITS
a) POWER SOURCE FOR ANTENNA
PERPENDICULAR-TYPE PREAMPLIFIER
(PA UNIT)
TRANSISTOR-TYPE
This circuit is comprised of Q7, Q8 and Q9, and sup-
plies approximately 11V, 200mA.

MODULE-TYPE
This circuit is comprised of Q3, Q4 and Q5, and sup-
plies approximately 11V, 200maA.

b) COAXIAL RELAY DRIVE CIRCUIT (PA UNIT)
TRANSISTOR-TYPE

When T8V is applied to the base of Q11 during transmis-
sion, this drive circuit turns the coaxial relay ON. D7
is a diode for absorbing inverse starting power.

MODULE-TYPE

When T8V is applied to the base of Q7 during transmis-
sion, this drive circuit turns the coaxial relay ON. D3
is a diode for absorbing inverse starting power.

¢) THV (TRANSMIT 13.8V) CIRCUIT (IF UNIT)

Q5 and Q6 in the IF UNIT are turned ON by T8V in order
to supply a voltage of approximately 13 volts to the RF
MiIX and PA UNITS during transmission. 13.8V are
applied to emitter Q6 and are supplied to both units as
THV from the collector.



d) TONE CALL (1750Hz) CIRCUIT (#02)

(DC-DC UNIT)
This circuit is composed of IC1, IC2A, X1 and R4.
When the TONE SWITCH on the FRONT PANEL is push-
ed, Q1 switches ON and then a constant 8V DC from
IC4 is supplied to pin 5 of IC1. IC1 is preset for
1750Hz and outputs the tone signals from pin 4. The
1750Hz tone output level is controlled by R4.
The signals are amplified by IC2A and applied to D4
(FM modulator: MAIN UNIT).

4-3 PLL CIRCUITS

69.44 -
69.4499MHz

At the same time, the voltage of pin 6 (IC2B) is dropped
to ground level when D2 is switched ON.

The output signals from pin 7 (IC2B) are applied to
FRONT UNIT P15 via IC10 (Buffer AMP.: LOGIC UNIT).
During the signals is applied, D30 (TONE INDICATOR)
is illuminated and Q14 is switched ON.

Q14 simultaneously makes a SEND line to ground level,
putting the transceiver in transmit mode.
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4-3-1 LOCAL OSCILLATORS (PLL UNIT)

This unit has two local oscillators whose roles are:

2nd LO to vary the frequency of the digits from 100Hz
to 9.9kHz and simultaneously carry out D/A
conversion ;

1st LO to control digits from 10kHz to 10MHz at the
MiX-type PLL.

These two oscillators perform important functions in
the IC-1271A/E.

a) REFERENCE OSCILLATOR AND 1s7 LO CIRCUITS
(PLL UNIT)

X3 (6.12MHz) is oscillated by a Colpitts Oscillator

Circuit (Q21) to generate a reference frequency of the

PLL IC (IC1).

In order to obtain an RIT frequency, the RIT voltage

from the EF UNIT is applied to the cathode side of

varactor diode D16, and the RIT frequency is controlled

using the capacity changes over voltage.

Q22 and Q23 are controlled so that there are no RIT

changes when RIT is OFF while they are transmitting.

b) 2np LO CIRCUIT (PLL UNIT)

X2 (11.576 MHz) is oscillated by oscillator Q17 to obtain
twice the frequency. At the multi-tuning circuit of L29
and L30, the fundamental wave and a high frequency of
3 times the frequency is attenuated. Then, a frequen-
cy stepped up a further 3 times at step-up circuit Q16
has excessive splice removed at the multi-tuning
circuit of L27 and L28, and is input as the LO signal of
FET mixer Q18.

A 69.44~69.4499 frequency 6 times that of X2 can then
be obtained via the mixer input of Q19.

Further, in order to vary the frequency up to 9.9kHz,
data DA1-DD1 from the LOGIC UNIT is received by 1C4
and IC5 from J4 to obtain the D/A signals.

These are removed by the OP amplifier of IC3 and out-
put from pin 1 is added to cathode D14. The capacity
of X2 is changed to a voltage over capacity ratio and
the frequency is varied.

On the other hand, in order to obtain the 2np LO fre-
quency (123.1100~123.1199 MHz), a signhal of 53.67 MHz
from the 1sr LO (local oscillator) is amplified to the
required level by Q18 via C147, and is applied as the RF
signal of Q19.

4—6



Q19 is used as the mixer by the dual-gate FET.

As various frequency components of the signals
applied to the respective gates are output to the drain,
only the absolutely necessary parts of these frequency
components are obtained by the multi-tuning circuit
L34 and L35.

Namely, 123.1100~123.1199MHz are obtained. They
are further amplified by Q20 so that they can be suffi-
ciently supplied to the IF UNIT where they have their
splice removed by multi-tuning circuit L36 and L37, and
by LPF L38, LL39, C165 through C169.

4-3-2 VCO CIRCUIT (PLL UNIT)

As this is mixed with Crystal LO (X1 stepped-up), and is
supplied as the RF MIX input, stringent conditions
such as stability, high C/N, spurious radiation, etc., are
applied to the VCO itself. ICOM therefore uses
temperatue-compensated semiconductors with little
noise in the circuits themseives.

First, as there is a need to cover the 30MHz waveband,
the waveband is divided into four separate bands inter-
nally at the VCO to obtain the required signals. Q10is
used for oscillation of 1240~1255MHz and 1255~
1270MHz bands, and Q11 is used for oscillation of
1270~1285MHz and 1285~1300MHz bands.

These are mixed by Crystal LO, and the VCO itself
oscillates 70.04~100.04MHz which passes signals
through buffer amplifier Q12 and isolation amplifier
Q13, supplying a low-impedance DBM. Impedance
conversion is carried out by Q14 and this becomes the
DBM input.

Further, as the DBM comprising IC6 is a passive type,
the levels of the LO and RF signals applied to the DBM
are high to a certain extent.

There is a need to prevent spurious radiation which
may be generated for this purpose (to the high level of
the LO and RF signals).

Accordingly, with the intention of removing spurious
radiation from the VCO as much as possible, lowpass
filters L41~L43, C187~C193, and L44 and C205 have
been installed for input.

4-3-3 PRESCALER AND PLL IC CIRCUITS (PLL UNIT)
A portion of the signals from the low-pass filter is
amplified by Q42 to the required level for prescaler (IC2)
input level via C204.

IC2 contains two modular prescalers. The prescaler
frequency divider, controlled by PSC signals from IC1
divides its input frequency by a factor of 10 or 11.
IC1is a PLL IC which contains a frequency comparator,
a programmable divider, a swallow counter and a
phase detector.

The reference frequency input to IC1 (pin 12) is con-
verted by the N data (14008 to 20007) from the LOGIC
UNIT into the reference frequency needed by the IC’s
internal freduency comparator. Also, the frequency
(70.04~100.04 MHz) input to IC2 (pin 4) is divided by
IC1’s programmable divider and swallow counter and
by 1IC2’s prescaler. The two signals are then com-

pared by IC1’s internal phase detector and the dif-
ference is output from IC1 (pin 1) as the PD signal.

IC1 also includes a lock/unlock function. When
unlocked, a HIGH signal is output from IC1 (pin 8), and
Q15 switches ON. This is used to control the MUTE
signal output.

4-3-4 LOOP FILTER CIRCUIT (PLL UNIT)

The PD voltage (control voltage) output from IC1 (pin 1)
is a pulse signal corresponding to a type of phase
difference.

Therefore, as there is the need to divide this into DC
and at the same time remove the reference leakage and
the noise component, an active-type filter Q8 and Q9 is
utilized. Also, this loop filter is a circuit fulfilling the
important role of determining lock up and down-time.
D2 and D3 can speed up lock up and down-time by not
passing the signal through R32 when the wideband
edge is locked. They are installed with mutually
reversed polarities so that they can respond to plus
and minus PD pulses.

This DC voltage is applied to the cathode side of varac-
tors D4 or D8, and is controlled so that the lock is con-
tinuously stable.

4-3-5 CRYSTAL LO AND MIX AMPLIFIERS (PLL UNIT)
First of all, X1 (53.67 MHz) is stepped up three times by
Q1, is then amplified by Q2, and is further stepped up
by three at Q3. At this time, removal of spurious radia-
tion generated after stepping up and level amplifi-
cation are carried out by Q4 and the synchronizing
circuits.

The signal obtained after removal of the unrequired
parts is input as a LO signal of the DBM comprised of
IC6. In order to maintain the necessary components
and level for the DOUBLER UNIT, amplifiers Q5 and Q6
and helical filters FI4 and FI5 are installed to enable
supply at the output side of the DBM.

4-3-6 DOUBLER CIRCUIT (DOUBLER UNIT)

This unit comprises the 15t LO in combination with the
PLL UNIT.

Signals that pass through FI5 on the PLL UNIT are
input to the base of Q1 via isolators C4 and L1.

Q1 is a transistor with a gain-bandwidth product (fy) of
8000MHz which has a gain of 10~12dB when used at a
frequency of approximately 1GHz.

In order to improve the multiplication efficiency, Q1 is
operated as a C-class operation amplifier to amplify
the input signal which is passed through a filter con-
sisting of C5, L2, C6 and L3. As a result, an output
signal of twice the frequency of the input signal is
obtained. This output signal is sent via C9 to the RF
MIX UNIT as the local oscillator signal.



4-4 LOGIC CIRCUITS

The LOGIC UNIT includes an 8-bit N-MOS CPU
(WPD7801G-114), a C-MOS 40-pin DIP malfunction, a
custom IC (RP5G01007) and a C-MOS RAM.

The main functions of the LOGIC UNIT are frequency
control, mode signal processing, data output to the
DISPLAY UNIT and data output to the PLL UNIT.

4-4-1 CPU (LOGIC UNIT)

The terminal functions are as designated in the
diagram on the following page. The LOGIC UNIT
allocates all addresses for the internal ROM, external
RAM and also any peripheral devices.

As the interrupt terminal is allocated for the TUNING
CONTROL and the REMOTE CONTROL, the terminal is
designed so that the TUNNING CONTROL and the
REMOTE CONTROL are given priority when in opera-

tion.
CPU Port Allocations CPU Memory Map
0000
ADDRESS BUS ~ <—1 ADI5 vee - —5v CPU INTERNAL ROM
2 .
3 AD14 [ 8bit < 4096W
-a—p4 D7 AD13 Tb OFFF
4
- 06 AD12 T>
<—» D5 ADI — 7FFF REMOTE CONTROL
6 59
-« D2 ADI0 f——»
DATA BUS 7 58
- D3 A9 [ 8FFO
-— 02 ADg [—— } INPUT MATRIX
<—»{ Dt AD7 — ADDRSLSE 8FF9
10 55
‘——T. Do ADS 54—>
REMOTE —7 405 [+ 9FFD DISPLAY DATA OUT
TUNING CONTROL - INT! AD4 |——— (PDS549C > 2)
{GND) -—H—h HOLD AD3 T BFFC
{(+5V) — ] WA A02 [— } MODE OUT
” ADY —w BFFD
WRITE STROBE -] ¥R ADQ [t —
READ STROBE ran L ois [— BFFF PSMS,SCAN OUT
(GND) SEN
19 46
p SEL [——— CFFF PLL DATA OUT
VFOB <——— vFo8 TONE [———# TONE SWITCH (M54929  2)
e ] RIT [ RIT F800
MR 7 MR PLL RES T—b PLL RESET EXTERNAL RAM
DIAL UP/DOWN —{ UD! o (4#PD444C)
—_ u | ’
REMOTE DV +——— Dav ™ 4bitx1024W
DISPLAY RESET g BHOUP t— £F
% | 39 "] oupLex FB
SDUP
7 38
(GND) — s PAS [—
28 37
= PA4 "T—’ FF80
CPY RESET 5™ REST PA3 TONE CPU INTERNAL RAM
CLOCK — 1 x PAY p— DATA OUTPUT 8bit X 128W
1 34
0s¢ ruk Pl [ FFFF
GND —————1 GND PaQ f———>

4-4-2 CPU INPUT CONTROL CIRCUIT
a) MULTIFUNCTION, CUSTOM IC

Input/Output Control IC Port Allocations

The terminal
designated below.

—/

1
(+5V) ——2—'> vDD

RIT SENSOR R RUD
DATA OUTPUT «+——1 RCK

MAIN SENSOR <+——— CK

DATA OUTPUT «— UD

WRITE STROBE —— WR
READ STROBE ———={ RD
— ——{ ADO

- AD]

—h—’ AD2
ADDRESS BUS

INPUT T AD3
——{ aD12

——»{ ADI3
- ——{ ADI4
— PLL

STROBE OUTPUT MODE
L— pisPLAY +—— X1

- X4

-—1 X3

——»] CLK2
CLOCK 0SC 19 oLKI
—i

20
GND <€——— GND

SCK
SuD
M1
M2
S1
$2
S3
S4
TS
Yo
Y,
Y,
Ys
Ya
Ys
Ye
Yz
Ye

Ys |
TC |

je—— CLOCK
t¢—— UP/DOWN

le—— (GND)

——— AUTO TS

functions of the custom

:] MIC UP/DOWN INPUT
j MULTIPLIER SELECT
j MAIN SENSOR INPUT

:| RIT SENSOR INPUT

MATRIX
Y DATA OUTPUT

as



Approximately 50kHz square waves produced by the
astable multivibrator, consisting of R34 through R37,
C22 and two TTL gates in IC18, are input to the CLOCK
terminals (pins 18 and 19) of 1C7 (RP5G01007) on the

LOGIC UNIT.

The M1 and M2 (GND) terminals (pins 37, 38) are for
switching the main sensor's input pulse speed
multiplier between 1 and 4. When M1 is HIGH, the
multiplier is 1; when M1 is LOW, the multiplier is 4.
This circuit uses a 50-pulse main sensor.

Ordinarily, M1 becomes HIGH which sets the speed
multiplier to 1 as it is ordinarily pulled up by R60.

As shown in table 1, the multiplier of the sensor’s input
pulse speed is 4 when M1 is LOW.

When a VFO is being used, terminal MR becomes
LOW. As MR is LOW when S19 (DFS) is OFF, the col-
lector (Q2) on the FRONT UNIT becomes high-im-
pedance, and a voltage of 5V is applied to R36. Also,
the collector becomes high-impedance at the base of
Q13 as the MR level is LOW, and a voltage of 5V is
applied by the pulled-up resistor R60 on the LOGIC
UNIT and is applied to M1.

As avoltage is applied to R37 when $17 (TS) is OFF, the
voltage of Q13 is the same. Even when S$17 is switch-
ed ON, an impedance is applied to R37, and Q13
becomes 5V as the voltage does not change. M1
becomes HIGH and its multiplier is 1 as collector Q13
is connected to terminal M1.

The voltage from R36 is applied to the base of Q13
when S19 is ON, and the collector becomes low-im-
pedance. The voltage applied by R60 becomes 0V
and is output to M1. Further, even when S17 is switch-
ed ON, the signal is switched to LOW as it is turned
to OV by Q13 after it has passed through R37. If the
signal is OFF, voltage is not applied to R37.
Therefore, a voltage of OV is output regardless of M1
and the multiplier becomes 4 as M1 is switched to
LOW.

When memory is being used, terminal MR becomes
HIGH, and Q12 becomes low-impedance.

If S19 is OFF, voltage is applied to the base of Q13, and
as the collector side becomes low-impedance, the
voltage applied by R60 becomes 0V, and is output
to M1. At this point, even if $S17 is switched ON or
OFF, the voitage of M1 will be a constant 0V, and
M1 will be switched to LOW. Accordingly, the
multiplier becomes 4.

When $19 is switched ON, the collector becomes low-
impedance as the base of Q13 and is LOW,; the collec-
tor voltage becomes 5V and M1 becomes HIGH.
Therefore, the multiplier is 1. Even when 817 is
switched ON and OFF, the signal is 5V as collector
Q13 is high-impedance. Therefore, the muitiplier
remains 1.

VFO MEMORY
DFS | TS M1 Spegd . DFS | TS M1 Spggd ‘
SW | SW multiplier | SW | SW muitiplier
OFF | OFF [HIGH| 1x | OFF | OFF [LOW | 4x
OFF | ON [HIGH| 1x | OFF | ON [LOW| 4x
ON | OFF [LOW | 4x ON [ OFF [HIGH| 1x
ON | ON [LOW/| 4x ON [ ON [HIGH| 1x

Note: This table is valid regardiess of modes.
Table 1

b) MODE SELECT AND FREQUENCY STEP RATE
SELECT CIRCUIT

The modes available are FM, USB, LSB, and CW.

The step rates available are FM 25kHz when TS is OFF,

and 100Hz SSB (USB, LSB) and CW. The step rates

for FM, SSB and CW all 1kHz when TS is ON.

The Y7 — D4, Ds and D; matrix determines the frequency
steps during sensor operation and scanning. The
components involved are IC5, 1C6, D18, D21, and D34.
In the FM mode, voltage is applied to 1C6 (pin 13) from
1C9 (pin 10). 1C6 (12 pin) is connected to S17 (TS) at
the front panel, and when TS is OFF, signal Y7 is obtain-
ed and sent to pin 12, causing signal Y; and the FM
mode signal (voltage) to enter the AND gate. The Y;
signal output from IC6 (pin 11) is input to 1C8’s (CPU)
databus (Ds, D7) via D21 and D34, and the step rate is
set for 26kHz. If the TS SWITCH is ON, D18 on the EF
UNIT receives a signal from the Y; — D, matrix, and the
step rate is set to 1kHz regardless of the mode.

The components involved in determining the step rates
for SSB and CW are the |C18 inverter gate, a 3-input
AND gate, and D18 and D19. The IC18 inverter judges
whether the mode is FM or SSB/CW and becomes
HIGH if the mode is SSB or CW.

IC18 (pin 2) is input to IC59, and is also input to IC5 via
D27. Signal Y7 is input to IC5 (pin 10) and the respec-
tive signals are latched by the AND gate and are output
from IC5 (pin 8). The signal output from pin 8 is
applied to Ds (Y; — Ds) via D18, and a step rate of 100Hz
is enabled.

DATA BUS
Step rate (Hz)
D | Ds | Dy
1 0 0 1k
Y7 0 1 100k
o 1 25k




4-4-3 MATRIX CIRCUIT
The matrices used in this transceiver are as shown
below.

Custom IC
RP5GO1 007

Yo i Y2 Yo Yo Vs Ye

VFO

UP/DOWN LSB

MODE-S
\ 1 \

SCAN
CLOCK

usB

) @up

\3 SDUP

Cw

%}
A
C
3

SCAN VFO VFO

START _
\\STOP A/B A=B

cPU
DATA
BUS

vo
=

/

VFO

\@AORY

10Sec

\S\ET

MEMORY
\VQITE M {sw 3

-4

MEMORY

\VFO

RIT

TIMER
SCAN

% The D for the data bus is underlined (__) to dfferen-
tiate it from D for diode or other components. (e.g.,
Do—D»)

Yo Do (1MHz UP)
D, Shifts the frequency 1MHz upward.
Ds

Yo D; (1MHz DOWN)
D; Shifts the frequency 1MHz downward.
Ds

Yo — D4 (SCAN START/STOP)
Stops and starts the scan function.

Yy — D4 (VFO A/B)
Selects VFO A or VFO B; CPU (pin 20) is HIGH when
VFO B is selected.

Y; — Ds (VFO/MEMORY)
Selects the VFO or memory channel function, CPU
(pin 22) is HIGH during memory reading.

Y; — D7 (RIT)
Selects the RIT function; CPU (pin 44) is HIGH when
RIT is selected.

Y2 — D4 (+DUP) .
Selects the +DUP function; CPU (pin 40) is HIGH when
+DUP is selected.

Y2 — Dy (—DUP)
Selects the —DUP function; CPU (pin 39) is HIGH when
—DUP is selected.

Y2 — D4 (A=B)
Equalizes the frequencies stored in VFO A and VFO B.

Y2 — D¢ (MEMORY WRITE)
Transfers the displayed frequency and mode to a
memory channel.

Y2 — D7 (MEMORY VFO)
Transfers the frequency and mode stored in a memory
channel to a VFO.

Y4 — Do (LSB)
Selects the LSB mode; IC9 (pin 7) on the LOGIC UNIT
is HIGH when USB is selected.

Y4 — D4 (USB)
Selects the USB mode; IC9 (pin 8) on the LOGIC UNIT
is HIGH when LSB is selected.
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Y4 — D3 (CW)
Selects the CW mode; IC9 (pin 9) on the LOGIC UNIT
is HIGH when CW is selected.

Y4 — De (FM)
Selects the FM mode; IC9 (pin 10) on the LOGIC UNIT
is HIGH when FM is selected.

Yg — Do (MODE SEARCH)
Selects the mode search function.

Yes — D4 (STEP RATE CLEAR)
Clears the step rates as selected with the TUNING
RATE SWITCH.

Ys — D2 (DIAL FUNCTION SELECT)

Used for the memory channels when using VFO, and
varies the frequencies in the memory during memory
reading.

Ye¢ = D4 (OW)
Sets the duplex shift width.

Ye¢ — D5 (TONE)

Selects the subaudible tone function (303 only).
Selects the 1750Hz tone call function (#02 only).
Selects the optional UT-15 Encoder/CTCSS, Tone unit.

Ye — Dg (RSW)
Releases the RIT data during transmission and outputs
calculated N data. Also functions as a stop signal
while scanning is operating.

Yes — D7 (CHECK)

Sets only the LOGIC UNIT to transmit; used for check-
ing the offset amount during duplexing and the fre-
quency shift.

Y7 = D3 (SPLIT)

Selects split frequency operation for transmit/receive
using VFO A and VFO B. (RA-TB, RB-TA)

DISPLAY AND PLL STROBE CIRCUITS

5v
c9 R8
7[_| 6 6
—__[t2
20

l I 5
X10 , IC20
fr(l)tcn_, ' IC5 12_19,, 20l
X40 !
from IC 8 IC18 !
PLL RESO- 34\:[>“ 2

IC6

Y7 — D4 (DIAL STEP RATE 1kHz)
Selects a 1kHz tuning rate.

Y7 — Ds (DIAL STEP RATE 100Hz2)
Selects a 100Hz tuning rate.

Y7 — D7 (DIAL STEP RATE 25kHz)
Selects a 25kHz tuning rate.

Y7 Dg (DIAL STEP RATE 1MH?z)
Dy Selects a 1MHz tuning rate.

Yo — Do (SCAN CLOCK)
Inputs a clock signal when scanning.

Yo — D5 (10 SEC SET)
Timer function for the scan stop periods.

Yq — Dy (TIMER ON/OFF)
Switches the Ye-Ds timer ON and OFF.

4-4-4 DISPLAY AND PLL STROBE CIRCUITS

Output from IC7 (pin 17) (the X, signal), and IC7 (pin 15)
(the X, signal) on the LOGIC UNIT is combined with PLL
and display strobe signals by an AND gate in IC5.
These signals are then input to 1C20 (pin 6).

IC20 contains a monostable multivibrator which
increases the pulse width of the input signal and
passes the output from I1C20 (pins 5 and 12) to I1C6
(pin 1) and IC3 (pin 6).

The output from IC8 (pin 43), PLL RES, is input to the
inverter IC18 (pin 3). The output from pin 4 passes to
AND gates in IC1 and IC2. When the PLL strobe
signal is input to IC6 (pin 1), pin 2 of IC6 becomes
HIGH. IC6 (pin 2) becomes LOW when the DISPLAY
UNIT strobe signal is LOW. Diode switch D28 turns
OFF and then IC3 (pin 5) is pulled down by R54.

The monostable multivibrator consists of two NOR
gates (IC3), R9 through R11, C10 and D1. It is trig-
gered by the trailing edge of the signal from 1G20 (pin
12). At this time, it outputs the DISPLAY UNIT’S CTL
signal. R8 and C9 at I1C20 (pins 6 and 7) determine the

time constant pulse width.

—IC I.2
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4-4-5 DISPLAY DATA

Eight CTL pulses automatically set the display driver IC
(LPD549C). If there are fewer than eight CTL pulses,
the transfer mode is in progress and the display is

Display data timing

masked.

The display data is sent whenever the frequency is
changed, the memory channel is changed, or if some
other operation affecting the display is carried out.

2004 Reset pulse is sent only once when the power is switched ON.
RESET — L — §—
(Unit: Second) L 200/‘ y 1 30/‘ L 1 90/‘ - ‘40/‘ - 1 70/‘ L 1 50/1 P 1 90/‘ )
< e e e i e bt D >
N H H H H
CTL f x)an
IC1 ; 5_
do~ds Te T, T, Ts Ts Ts Te T,
(So~Sa) DATA DATA DATA DATA DATA DATA DATA DATA 5_
DATA 7
IC2 5
ds~d- To T, T2 Ts Ts Ts Te T,
(So~S) Notused | NOt. | Notused | DATA | DATA |Notused| Notused |Not used((
DATA )

4-4-6 MODE, MEMO, VFO, SCAN, DUP AND RIT
DISPLAYS

When one of the mode switches (S22 through S25) or
the SCAN SWITCH (S14) on the front panel is switched
ON, the mode signal or scan strobe signal is output
from IC7 (pin 16) in the LOGIC UNIT to 1C20 (pin 2) (1B).
It is also output to IC4 (pin 11) (2CK) and IC4 (pin 3)
(1CK).

The X3 signal input to 1C20 (pin 2) has its pulse width
increased by the monostable multivibrator and by the
time constants of R7 and C8 which are connected to
the timing terminals (pins 14 and 15). The output from
pin 4 passes through the monostable multivibrator
which includes 1C3’s two NOR gates, R29, R30, R31,
R47, D7 and C18, and is input to the strobe terminal
IC9 (pin 6).

The X3 signal is input to the clock input terminals, IC4
(pins 3 and 11), by the two D-type flip-flops contained
within the IC. In addition, the address data from IC8
(pins 49 and 50) is input to IC9’s port select terminals
(80, S1). The data (d0 through d3) from IC12 (pins 12,
15, 16 and 19) is input to IC9 (pins 2, 3, 27, 28).

IC9 contains four sets of /O ports which are used as
two sets of latches.

IC9 (pin 20) becomes HIGH during program scanning
and pin 21 becomes HIGH during memory scanning.
Also, pins 10, 9, 8 and 7 become HIGH while the FM,
CW, USB or LSB modes are selected, respectively, and
these HIGH signals are output as the mode signal.
As the MAIN UNIT requires an 8V mode signal, the
mode signal from IC9 is input to 1C10 which contains
seven open emitters.

IC10 converts the mode signals into 9V FM, CW, USB
or LSB mode signals, and then supplies these signals
to the DISPLAY UNIT and the MAIN UNIT.

IC9 (pin 20) (PS) and IC9 (pin 21) (MS) make an OR
circuit with D8 and D9. When either PS or MS is
HIGH, part of the signal is output to the DISPLAY UNIT
for the main display and part is input to 1C13 (pin 8)
for the start of the scanning clock. Next, if the
+DUP, —DUP, VFO/M or RIT functions are selected
from the front panel (i.e. turned ON), the corresponding
terminals of 1C8 become HIGH.

When the Y; — D; matrix is ON, 1C8 (pin 44) (RIT ter-
minal) becomes HIGH. This signal is input to inverter
IC11 (pin 11) and output from IC11 (pin 13) as the RIT
signal.

This RIT signal is input to the base of Q11 via R12 on
the DISPLAY UNIT. A digit signal (T,) for displaying
the characters “RIT” at the display is sent from IC12 to
the emitter of Q11.

Q11 comes ON when the RIT signal is sent to Q11, and
signal (T,) is applied to pin 42 of the display to indicate
“RIT” on the display.

Y2 — Dy and Y, — D, are the +DUP and —DUP
matrices. When one of these matrices is ON, IC8 (pin
40 or 39) becomes HIGH. This signal is input to the
NOR gate at pin 2 and the inverter in IC11 (pin 6), then is
input to the DISPLAY UNIT (Q9 and Q10) as + DUP and
—DUP signals, and finally is output to the display.

+DUP signals are also converted to DUP signals by in-
putting the +DUP and —DUP signals to a NOR gate.
In other words, except when IC11 pins 2 and 3 are LOW
(no DUP condition), pin 1 is HIGH so +DUP signals are
input from R27 on the FRONT UNIT to the base of Q6
via the DISPLAY UNIT.
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When transmitting with the DUP FUNCTION, Q8
changes from ON to OFF and Q5 changes from OFF to
ON. Yq is input to Dg via Q5, Q6, D7 and D32. When
the Yg — Dg, D7 matrix is ON, the offset frequency value
calculation is performed.

When the Y; — D, matrix is ON, IC8 (pin 20) (VFO B
terminal) becomes HIGH.

Since IC8 has no VFO A terminal, the VFO signal is
input to the NOR gate IC11 (pin 8), the MR signal is
input to pin 9, and the VFO A signal is supplied from
pin 10 to the DISPLAY UNIT.

4-4-7 SCAN CIRCUIT

This circuit is equipped with the MIC UP/DOWN, MS
(memory scan) and PS (program scan) functions. An
astable multivibrator composed of 1C13, R18~R22,
C23, C24, and Q3 generates the scanning clock. This
signal is input to IC6 (pin 5). Also, the Yy signal is
input to pin 4. This signal is supplied from pin 6 to Dy
via D12, thus creating the Yo — Do matrix. This matrix
uses the scanning clock input, causing IC13 (pin 8) to
become HIGH and start the scan lock operation.

Q3 connects the composite resistance of R21 and R18
to R22 in parallel during MS, thus lowering the
scanning clock oscillator frequency.

The base of Q3 is connected to IC9 (pin 21) (MS signal).

If the receive signal from the MAIN UNIT is output dur-
ing scanning, it is supplied to the base of Q4 from the
FRONT UNIT (R24), the Y2 — D, matrix comes ON, and
scanning stops for a fixed length of time. This time is
determined by a 10-second timer set by D14 (Yg — Dj)
and D13 (Yo — D7) on the LOGIC UNIT.

If the main sensor is turned ON either during scanning
or during a temporary stop, a monostable multivibrator
composed of IC16, R1 and C1 is triggered by the pulses
from IC7 (pin 4), and IC16 (pin 3) and 1C13 (pin 1) both
become HIGH. This in turn causes IC13 (pin 4) to also
become HIGH and the Y, signal input to IC16 (pin 9)
flows from pin 8 through D16, thus causing the Y, —
Dy matrix to come ON. The Y, — Dy matrix
is the S/S used to start and stop the scanning.

MIC UP/DOWN CIRCUIT

——
R

However, IC13 (pin 2) is triggered by the scan signal so
scanning does not start or stop even if the main sensor
is turned.

Additionally, turning the sensor at 1C16 (pin 12) swit-
ches Q4 and operates the matrix Ys — D4 for clearing.
All step rates below the present rate are then cleared
to 0.

4-4-8 MIC UP/DOWN CIRCUIT

At the microphone terminal of the 1C-1271A/E, an
1C-HM12 microphone is connected in such a way that
the UP or DOWN of the frequency can be controlled.
The frequency goes UP and DOWN a pulse at a time for
each press of the MIC UP/DOWN SWITCH, and con-
tinuously when it is kept pressed down.

This circuit consists of Q2 and R15~R17 which are
connected to SUD (pin 39) and SCK (pin 40), the MIC
UP/DOWN terminals on IC7 on the LOGIC UNIT. It is
designed so that the UP SWITCH is connected directly
to GND and the DOWN SWITCH is connected to GND
via a resistance.

When the MIC UP SWITCH is pressed, the SUD terminal
becomes LOW, Q2 switches ON, and the SCK terminal
becomes HIGH. When the MIC DOWN SWITCH is
pressed, the SUD terminal becomes HIGH and exceeds
the threshold level of IC7. Q2 switches ON and the
SCK terminal becomes HIGH as in the UP function.

If IC7’s SUD terminal is LOW and its SCK terminal is
HIGH, the pin 5 UD terminal becomes HIGH, the signal
from the pin 4 CK terminal is input to IC8 (pin 12) (INT1),
and the circuit counts up.

Also, if the SUD terminal is made HIGH to the extent
that the threshold level of IC7 is exceeded, the SCK
terminal also becomes HIGH, and the circuit counts
down by the signal from CK when the UD terminal is
LOW.

A remote control unit may be externally connected to
this unit, thus allowing control of frequency, mode,
VFO/M and M — VFO switching.

The circuit composed of iIC14, 1C15, 1C18, D2, D3
and R12~R14 is for connection of the remote control.

INTI I:
PINI2
(]
™
14
a
TK
IC7
s . Ics
oW PIN23
sck

SuUD

R17 is a pull-down connection.
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4-4-9 PLL N DATA gate and input from pin 6 to the clock input terminal at

Because the PLL is a two-loop construction, the two- IC12 (pin 11). This latches the sequential data for
line N data from the LOGIC UNIT is supplied to the PLL each strobe.
system. As dO through d7 of 1C12 are also used by data other

than the PLL, IC8 (pin 43) (PLL RES) uses the I1C18
The data from the databus IC8 (pins 3~8) uses eight D- inverter and the IC1 and IC2 AND gates to open the
type flip-flops contained in IC12 as latches. The gate only for the valid time of the PLL data, and the
display, PLL, mode and scan strobe signals of IC7 (pins latch data is output from 1C12 to the PLL UNIT.
15~17) (X1~X,) are developed by IC5’s three-input AND

fromIC8 Ici8

PLL RES
® 34 4 ® fromiC20 42 Ice CPS ()

2Q 0O |D 3 @
from IC7 ® 12 1C2 DA2 T: PLL data
X1 . ":DT— sending duration
a 'S1c2 l T

DB2 @

X3 IC5
JOR = N 1 B

dr 3 PLL DISPLAY
del--2 s IC2 STROBE STROBE
dsl-'2 :DL”
I 4
fromIC8 a2 J_g Il | I =55
CPU DATA Do~Dr 12 :D'ﬂ(@
as s | — 10 PLL
dz BiCl STROBE
ale | )08t
9 bt

d BT .

IC12 '_D—;—

The reset input of IC1 (M54929P) on the PLL UNIT When reset input is HIGH, the CPS strobe pulse is not
requires a LOW level. Reading is carried out at the  accepted. Data is read from the least significant
trailing edge of the five N data items and the five CPS digit. ‘

strobe pulses.

N DATA OUTPUT TIMING

RESET

150« 80x  120u 80m 120 *] o= 30x Method for obtaining N data
1,270,000.0 MHz

DA,~DD,=127000~ 109992 — 17008
DA,~DD,=00000+00000 — 00000
PS— 1,279,999.9MHz

DA,~DD,=127999— 109992 — 18007
DA, DA,~DD;=99990—00000 — 99990

§ No.1 No.2 No.3 | No4 No.5
DD, —

DA,

§ No.1 No.2 | No.3 | No4 No.5
DD,
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4-4-10 SUBAUDIBLE TONE CIRCUIT (303)

This transceiver uses IC19 as a tone generator for
CTCSS. Pins 5 and 6 of IC19 are input terminals for a
3.579545MHz crystal, data PAO~PA5, and a standby
terminal.

Data PAO~PA5 is supplied from 1C8 (pins 33~38).
IC15, 1C16, IC18 and Q1 form a standby switch cir-
cuit. When IC18 (pin 11) becomes LOW, the signal is
input to 1IC16 (flip-flop) via a debouncing circuit compos-
ed of R45, R41, R3, C3 and IC15, thus forming the
ON/OFF SWITCH.

The tone frequency from IC19 is output to the MAIN
UNIT. In addition, the data from IC8 (pins 33~38) is
used as the Tone Squelch data.

4-5 VCC CIRCUITS

The VCC UNIT comprises two circuits for blanking the
RIT frequency display and the VCO selection. The
VCO selection divides the 60 MHz of 1240~1300MHz in-
to four sections of 15MHz each, and selects them
individually.

IC1 is a decimal counter comprising five D-type flip-
flops. IC2 incorporates four D-type flip-flops, and is
used as a latch in the VCC UNIT.

RES (reset), which becomes HIGH only when the
display clock (CTL) power supply is ON at I1C1 (pin 14),
passes through D5, enters pin 15 of the clear terminal
(CL), and display frequency data d0~d3 is input to I1C2.

When the 6th (display frequency 10MHz2) pulse of the
clock input to IC1 (pin 14) has been input, pin 5 (Q6)
becomes HIGH, and enters IC2 (pin 9) (CK terminal).
At this time, the 10MHz frequency data input to pin 4
(DO terminal), pin 5 (D1 terminal), pin 12 (D2 terminal),
and pin 13 (D3 terminal) of 1C2 from the L_C_)§|C UNIT are
latched and output to pin 2 (Q0), pin 3 (QO), pin 6 (Q1),
pin 15 (Q3) and pin 14 (Q3), respectively.

Further, SEL voltage (which repeatedly becomes HIGH
and LOW every 5MHz) from the LOGIC UNIT is divided
by R5 and R6 due to its being 9V, and is converted to
approximately 5V, before entering I1C5 (pin 5) and I1C3
(pin 1).

This frequency data and the SEL voltage are output to
each of the OR, AND and NOR gates of IC3, IC4 and 1C5
to provide VC1 from IC4 (pin 3), VC2 from 1G5 (pin 10),
VC3 from pin 3, and VC4 from pin 11.

Since VCO selection voltages are 5V, they are con-
verted to 8V, and are output to the PLL UNIT. IC1 (pin
4) becomes HIGH when the second CTL pulse (RIT fre-
quency 1kHz) is input. 1t then passes through
D1~D4, sends F (HEX) to d4~d7, and blanks the RIT
frequency display.

4-6 DISPLAY CIRCUITS

4-6-1 DISPLAY CIRCUIT (DISPLAY UNIT)

This unit utilizes a custom display tube. The display
provides a readout of the frequency, mode, RIT,
memory channel and operating mode (VFO, SCAN etc.)
for indicating operational status.

Frequency indicators are lit by dynamic data output
from IC1 (UPD549C) on the DISPLAY UNIT.

DUP and RIT readouts are displayed dynamically as
Q9, Q10 and Q11 are switched by digit signals from IC1
(T4 and T5) and 1C2 (T1).

4-6-2 DC-DC CONVERTER CIRCUIT (DISPLAY UNIT)
The DC-DC converter supplies voltages of £5V for {C1
and IC2, and —35V and 3.5V AC for the display.

The +5 volts are supplied from the FRONT UNIT. The
DC-DC converter is an inverter composed of Q12, Q13,
C4, C5, R16, R17 and T1, and generates a square wave
of approximately 15kHz. The voltages of —5V, —35V
and 3.5V AC are obtained from a separate winding
wrapped around T1. With the exception of the 3.5V
AC for the display filament, all output is rectified and
converted to DC.

For the -5V, the output rectified by D14 is stabilized
by D13, R18, C7 and C11, and then supplied to the Vgg
of IC1 and IC2.

The 1C-1271 has a function for keeping the display dark
for approximately 2 seconds from the time transceiver
power is switched ON.

For this, IC8 on the LOGIC UNIT is reset by the
integrated pulse from D15, R26 and C17 after power
has been turned ON. Approximately 2 seconds after
this, data is sent to the PLL and DISPLAY UNITS. The
display is kept dark for these 2 seconds. Q14, Q15
and Q16 in the DISPLAY UNIT are circuits used for this.
Q14 operates as a switch for cutting the —35V. Direct-
ly after power is turned ON, —35V are not supplied to
the display when Q14, Q15 and Q16 are OFF. After
approximately 2 seconds, Q16 comes ON via the CTL
signal output from the LOGIC UNIT which turns Q14,
Q15 and Q16 ON and supplies —35V.

Q15 and C10 form a latch circuit to maintain the output
of the —35V once the circuit is switched ON.
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DISPLAY CIRCUIT

D4
R4
- DuP
D5 QI0
o— RI5
NV -0 +DupP TO LOGIC UNIT
03 Q9
RI2
RIT
- 1 f— — Qll
6 T5 T4 T3 T2 T1 T0 T2T1 TO T4 T3 O FM
T T T T TR T T T T T T T T T —Ouss
IOFM| 1CW | USB LS?J | IOIRITE 4 AMEMD J OLs8
i '| -’|"Ii I\ -' ." ,| [ (Bt | |
| | gl g (el i [ T B 1 ey B O CcwW
A AT NN X R NI N N T T T e Tl 1 al Q3 Q4 Q2
! o~ I pup PSCAN lvro At vrolp b1 0 |
S Sy H RN TRy S My J SO S I QUi |
T6 a T4 a
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TO g To g
O VFOA
T6 TO ag T4 T0 ag
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———OMR
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—0d3
o2 TO LOGIC UNIT
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SECTION 5 MECHANICAL PARTS AND DISASSEMBLY

5-1 FRAME DISASSEMBLY

1.
2.
3.

Unscrew and remove the 10 screws labelled D from the top cover. Remove the top cover.
Unscrew and remove the 6 screws labelled @ from the bottom cover. Remove the bottom cover.
Remove the hex screw labelled @ from the TUNING

CONTROL. Pull off the TUNING CONTROL and the other

7 knobs from the front panel.

Unscrew and remove the 5 screws labelled @ from the front 0

panel. Remove the front panel.

TOP COVER




REAR PANEL (30420)

SIDE PANEL (L)




5-2 FRONT PANEL DISASSEMBLY

B-649F FRONT UNIT
SWITCHES (HKW0269-01-200)
MODE SWITCHES (HKW0269-01-200)

SWITCHES (SUT61D)

K-23 (GRAY) BUTTONS (42397)

K-23 (TAN) BUTTONS (42397) \
AF/RF GAIN CONTROL (K12B6001A-10KA, 10KC)

B-1023 VR UNIT

PHONES JACK (HLJ4815-01-030)

B-1021 MIC UNIT

POWER SWITCH (TWA0068-01-233)
MIC CONNECTOR (FM214-8SS (P))

FRONT PANEL (20177)
K-22 (CHROME) BUTTONS (42396)

K-24 (TAN) BUTTONS (42398)

N-69 KNOBS (42393)

N-45 KNOBS (41935)




K-22 (CHROME) BUTTONS (42396)

K-22 (TAN) BUTTONS (42396)

K-21 BUTTONS (42395)

N-47 (A) RIT KNOB (41398)

N-68 TUNING CONTROL KNOB (42392)
N-60 TUNING CONTROL KNOB RING

=g

&

&

Y

DISPLAY (FIP12AM7)
DISPLAY BRACKET (42362)
B-1022A DISPLAY UNIT

SWITCHES (KHW069-01-200)
SWITCHES (SUT11A)

SWITCHES (KHW0145-01-250)

SPLIT SWITCH (SUT11B)

DIAL LOCK SWITCH (SPH121C)

K-26 DIAL LOCK BUTTON (42400)
ROTARY ENCODER (LA24007)

MIC GAIN/RF POWER CONTROL

(K12B6001A-10KB, -10KC)

RIT CONTROL
(VM10A898-10KB)

SQUELCH/TONE CONTROL
(K12C1000N-10KA, -10KB)

SUB-CHASSIS (30332)

DISPLAY FRAME (42402)
DISPLAY FILTER (42401)



5-3 REAR PANEL PARTS DISASSEMBLY

CABLE TIE (59TC4772)

HEATSINK HOOD (30328)

FAN BLADE (42081)
HEX SOCKET SCREW M3x 3 \

FAN MOTOR BRACKET (42346)

FAN MOTOR (M6B12U22)

REAR PANEL (30420)

TV IF OUT/IN CONNECTOR
(AT-700)

PA HEAT SINK
(20156-2)

PA SHIELD COVER
(30329)

PA COVER
(30330)

g

&

STANDOFI

ICOM SCR



COAXIAL RELLY
(CX-1054 (N))

KEY JACK (SJ-296)

POWER CONNECTOR (LLR-6)

EXT, SP JACK (HSJO707-01-010)
ACC CONNECTOR (42349)

PLATE (A) (42156)

CHASSIS (20223)

GND TERMINAL (SQ-2054)

SIDE PANEL (R) (20167)

x——— STANDOFF (L) Q@ Q

SIDE PANEL (L)
(20167)

@

- ICOM SCREW (B) 5 (41564)




5-4 MAIN UNIT CONNECTOR ASSEMBLY

AL1
COAXIAL
RELAY
(CX-1054 (N))

JUN01

1
| —

Il

i

| C—|
;;L

L

|

o | S |

il

fo) REAR PANEL (30420) o
<
—
ACCESSORY ﬂ.l / ) ) JJ
TO PA UanJ L SO Pw TO PA UNIT TO PA UNIT
J2 . A F
— ' [F= 1 ( — © TO COAXIAL ©©
RELLY
P9 P3(P12)
B-970B M
J == I‘I / J8 FILTERUNIT | [ 3x6 i
CASE (B) COVER TAPPING-TIGHT <
— J6 (42388 _\J | LI |l SCREW @
peJun RE.MXN— X
L. Ieikoel cl> <E ol
i i GCASE (C) (42389) 1
g
B-088A
3x6 BOTTOM COVER
SCREW (C) PRy P (42391) || g2 RFEMIXUNIT J3
(o SRR ©J1 o)
~ 77O LOGIC UNIT, ) H _]
CIC —— e
72, o g J4 (P17 ! I .
J15 "~ {0 DG.DC UNIT} =
%]1 [ | P2 X 2 ©J4 e H P1(P2)
E D - e @ECW (P4 —\
6 GCEH(P:’) TO SPEEC
P4 TOP3 H
TONE SQL UNIT J5© UNIT
(OPITION) (OPTION) 1
TOTONESQL \ P6 P2
(P1 4)
UNIT n
ormon N
.JN .-
[iseescsscs]]J7 i J
] B.o43C 5 —/
MAIN UNIT
B-960B
o F UNIT
‘L E]m ©=@ﬂ |
(P13 TO FRONT UNIT /METEg:*EgLDE'\ TO FRONT UNIT TO PLLUNIT  TO MAIN UNIT TO PLL UNIT
11
ToPAUNIT O @ o @) (o] I
FRONT PANEL 20177
JL — b
= F— — ° =

Bracketed pin numbers
indicate pins in the PAUNIT
(TRANSISTOR-TYPE)




5-5 LOGIC/PLL UNIT ASSEMBLIES

r “YONEsQL | C oepe | INTERFACE VOICE SYNTHESIZER INTERFACE
bouN I YN | UNIT UNIT UNIT
! (OPTION) | | | (OPTION) (OPTION) (OPTION)
| |
| |
1 | I |
| | | 1
| ! T 1
' I i S T 2]
1 |
P1 P1 PS5 G2 M3x6TAPPING-
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1 1 o = 5 DC-DC -]
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5-6 FRONT SUB-CHASSIS CONNECTOR ASSEMBLY
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5-7 REAR PANEL CONNECTOR ASSEMBLY
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SECTION 6 MAINTENANCE AND ADJUSTMENT

6-1 PREPARATION BEFORE SERVICING

10.

1.

12.

13.

14.

. Detach the power cord and turn OFF the POWER SWITCH before performing any work on

the transceiver.

Do not short circuit components while making adjustments.

Use an insulated tuning tool for all adjustments.

Do not force any of the variable components. Tune them slowly and smoothly.

Follow the instructions exactly. If an indicated result is not obtained, repeat the instruc-
tion until the correct result is obtained.

Check the condition of connectors, solder joints and screws when adjustments are com-
plete. Confirm that components do not touch each other.

There are different versions of this transceiver. Adjustment procedures and results may
differ for each version. Be certain to follow the correct procedure for the transceiver you
have.

Confirm defective operation of the transceiver first when checking an out-of-service unit.
Verify that external sources do not cause the problem.

Use the correct tools and test equipment.
Remove the transceiver case as shown in SECTION 5-1.

Attach a 13.8 volt DC external power source to the power supply connector. Be sure to
check the polarity.

For transmission problems, attach a dummy load to the ANTENNA CONNECTOR. For
reception problems, attach an antenna or signal generator to the ANTENNA CONNEC-
TOR. Do not transmit into the signal generator.

Recheck for the suspected malfunction with the POWER SWITCH ON.

Check the defective circuit. Measure the DC voltages of the collector, base and emitter of
each transistor.



6-2 PLL ADJUSTMENT

INSTRUMENTS REQUIRED CONNECTIONS
(1) VOLTAGE REGULATED POWER SUPPLY
¢ OUTPUT VOLTAGE : DC 13.8V
e CURRENT CAPACITY : MORE THAN 8A FREQ. OSCILLO- RF POWER
(2) OSCILLOSCOPE COUNTER SCOPE METER
* FREQUENCY RANGE : DC~20MHz
* MEASURING RANGE : 0.01~10V ;g Elé'i UNIT
(3) FREQUENCY COUNTER (C31) ANT. CONN.
« FREQUENCY RANGE : 0.1~1300MHz Ty BT I
* ACCURACY : BETTER THAN +1PPM [_DC PWR.
* SENSITIVITY : 100mV OR BETTER CONN.
(4) RF POWER METER (TERMINATED) RF POWER
e MEASURING RANGE : 20W VOLTMETER PLL SUPPLY
e FREQUENCY RANGE : 1240~1300MHz R37
¢ IMPEDANCE 1 50Q |_TO PLL UNIT
* SWR : LESS THAN 1:1.2 P3 (C31), Ju
(5) RF VOLT METER P1 and P2.
e FREQUENCY RANGE : 0.1~1300MHz
e MEASURING RANGE : 0.001~10V
ADJUSTMENT | ADJUSTMENT CONDITIONS | UNIT | MEASUREMENT LOCATION VALUE UNIT | ADJUST
PLL LOCK 1 | ¢ Display freq.: PLL [ Connect an oscilloscope |(0.8V PLL c77
VOLTAGE 1240.000MHz to R37.
* Mode: FM
2 | e Display freq.: 6.0V CcH
1299.999 MHz
3 | ¢ Display freq.: 0.6V~6.0V Verify
1240.000 MHz~
1299.999 MHz
(step rate: 1MHz)
CRYSTAL 1 | » Display freq.: PLL [ Connect an RF voltmeter | Maximum output: more PLL [L2~L5,
LO OUTPUT any frequency to P3 (C31). than 0dBm C21, FI1,
e Mode: any mode C29, FlI2
2 Connect a frequency 483.0300MHz L1
counter to P3 (C31).
NOTE: After adjusting the frequency, verify the output level (step 1) again.
2ND LO 1 | » Display freq.: PLL | Connect an RF voltmeter | Maximum output: more L27~L30,
OUTPUT any frequency to P2. than —10dBm PLL |L32,
* Mode: any mode L34~L37
2 | e Mode: FM Connect a frequency 123.11000MHz. R85
¢ Display freq.: counter to P2.
1270.00MHz
e Change the mode to
the USB
(Display 1269.9985MHz)
3 | ¢ Display freq.: 123.11990MHz. R94
1269.9984 MHz
(Only one count down)
NOTE: R92 is a fine-adjustment resistor for steps 1 and 2.
DOUBLER 1 | » Display freq.: DOUBLER| Connect an RF voltmeter | Maximum output: more |DOUBLER c5
OUTPUT 1240.000 MHz to P1. than +10dBm
¢ Mode: any mode
2 | * Display freq.: Cc6
1299.990 MHz
3 | » Display freq.: C4
1240.000MHz
NOTE: If measured value is not more than +10dBm, readjust (above steps 1 to 3).
BFO 1 | * Display freq.: MAIN [ Connect a frequency 10.75000 MHz MAIN L1
FREQUENCY any frequency counter to R43.
a) FM * Mode: FM
* Transmitting at no input
signal.
b) LSB 2 | s Mode: LSB Connect a frequency 10.75150MHz C47
i ¢ Receive counter to R71. ~
c) CW-T 3 | « Mode: CW 10.74930 MHz L8
¢ Transmit
d) CW-R 4 | e Mode: CW 10.74850MHz L7
¢ Receive
e) USB 5 | « Mode: USB 10.74850 MHz + 50 Hz Verify
* Receive
NOTE: After adjustment, set the transceiver to receive mode.
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UNIT LOCATIONS

(BOTTOM VIEW) (TOP VIEW)

PLL UNIT MAIN UNIT
DOUBLER UNIT
PLL UNIT
C31 P3 R94 2ND LO ——
—C.P. P ADJUSTMENT
(1269.9984 MHz)
R85 2ND LO—
ADJUSTMENT
—_GRYSTAL LO OUTPUT ADJUSTMENT s
Ly
Fl2 L7  FI1 C21 L5 L4 L3 L2 L1
DOUBLER UNIT———@i®" AP U § - PRt | s =i
c4
DOUBLER ADJUSTMENT
(1240.000 MHz2)
c5
DOUBLER ADJUSTMENT v L27
(K240.000 k) L28 2ND LO OUTPUT
Ccé L3 | ADJUSTMENT
DOUBLER ADJUSTMENT
(1299.990 MHz) | 3
C.P. P1 L34
[CONNECTION FOR A
RF VOLTMETER] [CONNECTION FOR OSCILLOSCOPE]
c77 C.P. P2 ——
PLL LOCK VOLTAGE ADJUSTMENT (CONNECTION FOR RF VOLTMETER
(1240.000 MH2) AND FREQUENCY COUNTER]

# C.B.: Check Point a1
PLL LOCK VOLTAGE ADJUSTMENT

(1299.999MHz)





























































































































































































































































































































































































APPENDIX

- 1200MHz ATV ADAPTER

TV-1200

SERVICE MANUAL
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