SECTION 2  CIRCUIT DESCRIPTION

2-1 RECEWER CIRCUITS The 455 kHz 2nd IF signal is gppiied to a ceramic band-pass
2.1-1 RE CIRCUIT (RX UNIT) filter (F12) where unwanted signals are suppressed and then

. . to a limiter amplifier section in system IC (IC5, pin 5).
Received signals enter the antenna connector (J3) and pass

through a band-pass filter (C4~C7, C11-C13, D3, D4, L1, " \C5 contains the local oscillator circuit, quadrature detector
L2). The fultergd sngqals are applued.to an pre-amplifier ((_12)- circult, noise filter circuit, IF amplifier, limiter amplifier, noise
The pre-amplified signals are applied to a band-pass filter amplifier, and so on, The local oscillator section and X1 gen-
(C17, C18, C23, C31, C36-C38, D5, D7, L6, L24), and arate 30.42 MHz for the 2nd LO signal.

applied to an RF-amplifier (Q3). The RF-amplified signal

passes through a band-pass filier (C44-C47, C51-C53, DB, The 2nd LO signa! from the limiter amplifier (IG5, pin 5) is
D9, L7, L9), and then applied to the 1st mixer circuf. appied to the quadrature detector section (ICS, pin 11 and

ceramic discriminator X2) to demodulate the 2nd IF signal
into an AF signal. The AF signal is output from pin 9 of 1C5.
2-1-2 1ST MIXER AND 1ST IF CIRCUITS {RX UNIT)

The 1st mixer circuit converts the received signals to a fixed

frequency of the 1st IF signal with a PLL output frequency. 2.1-4 SQUELCH CIRCUIT (RX AND LOGIC UNITS)

By changing a PLL frequency, only the dgssred frequency A squelch circuit cuts out AF signals when no RF signal is

can be passed through a palr of crystal fiters at the next received. By detecting noise components in the AF signals,

stage of the 1st mixer. the squelch circuit switches the AF mute switches.

The filtered signals are applied to a st mixer (IC6, pin 4) The squelch switching signal from ICS, pin 13 is applied to

and are then mixed with a 1st LO signal from the PLL circuit the [SQL] select switch (LOGIC unit; 1C20, pin1) via the

to produce a 30.875 MHz 1st IF signal. *SQL.V" signal. IC20 selects the squelch switch of R2 (on
] . ) FRONT unit) or R91 (on LOGIC unit). When the [LOCAL

The 30.875 MH{. 1stIF signal is applied to crystal band-pass INHIBIT] swilch is “OFF”, the squelch switch selects R2 (on

filter (Fi1). F11 is an MCF (Monolithic Crystal Filter) which FRONT unit). When the [LOCAL INHIBIT] switch is “ON",

suppresses out-of-band signal. The 1st IF signal is applied the squelich switch selects R91 (on LOGIC unit).

to the 2nd mixer circuit (IC5, pin 16} via the buffer amplifier '

(Q8)

2-1-5 AF AMPLIFIER CIRCUIT

(RX AND LOGIC UNITS)

2-1-3 2ND IF AND DEMODULATOR CIRCUITS : ) L )
The AF signal outputs from pin 8 of IC5 (RX unit) is applied

(RX.UNIT) . ) to pin 2 of 1C12 (LOGIC unit), and then applied to pin 3 of

The ond mixer circuit converts the 1st IF signal to a 2nd IF IC13 {LOGIC unit) which functions as a high-pass and low-

signal. A double superheterodyne system {which converts pass filler via a de-emphasis circuit. The filtered signal is

receive signals twice improves the image rejection ratio and output from pin 7 of IC13 (LOGIC unt) and Is the applied to

obtains stable receiver gain. the [VOLUME] control (R1) on the FRONT PANEL through

. . . . ) an AF mute switch (LOGIC unit; Q10 and Q11). When the

The 1stIF signal is applied to a 2nd mixer (IC5, pin 16) and squelch is closed, Q10 and Q11 cuts off the AP signal as an

is then mixed with 2 2nd LO signal to produce a 455 kHz 2nd AF mute swilch. The AF signal is power-amplified at an AF
IF signal. power amplifier (LOGIC unit; IC15) to drive a speaker.

« 2nd IF AND DEMODULATOR CIRCUITS

Ersbg LILﬁller
Ic =CB1 z
L 4 Fi2 =
R3%9Z R85 g R81 |7 5 3 1 ? X1
Acti\ﬁ{>— ’ >
! fitar - NoWSeL~fimiter 2nd
R100Z RE3IE CB3 P- amp. Mixer, q
,,L QuAD. |
_ _ detector Noise
_SQL.V signal tp the 1IC20, RSSI comp.
pin 1 (LOGIC unit) 5 5 ‘11 > 7178 1C5 TA31136F
1
< 1 cga 1st LF signal (30.875 MHz2)
R37% from QB
- b e
"DISC’ si%nal to the IC12, ceo= Re3Ex LI x2 p?r? kés(gg?égﬂ'r?tlnm the IC1,
pin 2 (LOGIC un LT + *RSSI" signal 1o the J9
pin 26 {Logicunlt)




'2-2 TRANSMITTER CIRCUITS
2-2-1 MICROPHON AMPLIFIER CIRCUIIT

(LOGIC UNIT)
The microphone amplitier circuit (IC16) amplifies the audio
signals from the microphone. The amplified signal is mixed
with the “LI” signal from [C16 (on the LOGIC unit) and
*MOD-MUTE" signal from Q12 and Q13 {on the LOGIC
unit) at the mixer amplifier {IC17). The mixed signal passes
through the high-pass and low-pass filter (IC18) via the pre-
emphasis circuit (IC17), within +6 dB/octave pre-emphasis
. characteristics (300 Hz-3 kHz), to a level needed for the
modulation circuit.

The filtered signal is applied to the mixer ampfifier, and is
then mixed with the “DI” signal from IC19. The mixed signal
is applied to the limiter amplifier (TX unit; IG5, pin 3}.

2-2-2 MODULATION CIRCUIT (TX UNIT)
The modulation circuit modulates the VCO oscillating signal
(RF signal) using the microphone AF signals.

The “MOD" signal from pin 7, J1 is applied to the limiter-
amplifier (IC5, pin 3) via the pin 1, J5. The limiter-amplified
signal passes through the modulating controller (Q13) and
low-pass filter (IC5). The filtered signal is adjusted the input
level by the R50, and is then applied to the VCO circuit (D2,
D3, Q2).

2-2-3 YGR-AMPLIFIER CIRCUIT (TX UNIT)

The YGR-amplifier circuit includes the buffer-amplifier (Qi4),
pre-driver (Q5) and YGR-ampilifier (Q6). The buffer-ampli-
fied signal from the VCO circuit is amplified at the YGR-
amplifier circuit. The YGR-amplified signal is applied to the
power amplifier (PA unit; IC1, pin 1).

The “APCV” signal from the APC control circuit (PA unit) is
applied to the YGR-amplifier {Qi6) to stable RF output power.

s MICROPHONE AMPLIFIER CIRCUITS
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2-2-4 RF POWER AMPLIFIER CIRCUIT (PA UNIT)
1C1 is a power module which provides a stable 45 W of out-
put power.

The ampilified signal from the TX unit passes through the
low-pass filter (C18, C17, L6}, and is then applied to power
-amplifier (IC1, pin 1}. The power-amplified signal is applied
to the RF detector circuit (D1, D2) to control APC circuit, and
passes through the low-pass filter {L1-.4, C1, C2, C5, CS,
C9, C10). Then, the filtered signal is applied to the TX anten-
na connector.

2-2-5 APC CIRCUIT (PA UNIT)

APC circuit controls a current of the power module's first
stage and a current of the driver amplifier to obtain stable RF
output power.

The APC mismatch detector circuit consists of C3, C7, D1,
D2, L3. When the antenna impedance is matched at 50 Q,
the detected voltage by D1 and D2 is at its minimum. The
detected voltage is applied to a differential amplifier (IC3, pin
3). The APC reference voltage is applied to pin 1,of IC3.

_ When the antenna impedanceis mismatched, the voltage of

IC3 (pin 3) exceeds the reference voltage of iC3 (pin 1). The
output level from IC3 (pin 4) decreases. Q1 amplifies the
current from the differential amplifier (iC3) which controls
Q2. Q2 changes the supply voltage to IC1.

This decreases the output power from the power amplifier
{IC1) until the input voltage of IC3 (pin 6) reaches the same
level as pin 5 of IC2.

pin 3 (TX unit)

..
}_ IC19 i TolC5,

"DI" signal from J9, pin &
and J10, pin 7




2-3 PLL CIRCUITS 2-3-5 TRANSMITTER pLL ClrcuiT (Tx UNIT)

2-3-1 GENERAL The PLL iC (1C3) which includes the Prescaler, the pro.

Each receiver and transmitter circuit has an independent grammable counter and the phase Comparator generates

PLL circuit for controlling frequencies. All PLL circyits are the 1st LO frequency with g Colpitts VCO (D2, D3, Q2). The

shielded and installed on the R and TX Units. PLLIC sets tha dividing ratio based on N-data from the CPU
' {LOGIC unit; IC1) to control the Programmable counter

PLL circuits steadily oscillate the transmit frequency and the The PLL IiC compares the Phases of a VCO signal with the

receive local frequency. The PLI_ Output frequency Is con- reference oscillator frequency, and is then applied to VCO

trolled by the divided ratio (N-data) of the Program mabie circuit (D2, D3, Q2) via the charge pump circuit (D6, Q1o,

divider. Qt1). ' |

2-3-2 RECEIVER PLL CIRCUIT (RX UNIT) . 2-3-6 TRANSMITTER REFERENCE OSCILLATOR

The PLL IC (IC3) which includes the prescaler, the pro- CIRCUIT (TX UNIT) '

grammable counter and the phase comparator generates A 12.8 MHz reference frequency is Produced by the oscilla.

the 1st LO frequency with a Colpitts VCO (D10, D11, Q4), tor (X1). The frequency is adjusted with R38, The reference

The PLL IC sels the dividing ratio based on N-data from the frequency is applied to the PLL IC (iC3, pin 1).

The PLL iC compares the phases 6f a VCO signal with the
reference oscillator frequency, and is then applied to VCO 2-3-7 TRANSMITTER VCO Circuir
circuit {D10, D11, Q4) via the charge PUmp circuit (D14, The VCO circuit (D2, D3, Q2) generate
Q10, Q1) quency. D2, D3, L1 angd L2 provide osgill

2-3-3 RECEIVER REFERENCE OSCILLATOR nal is appiied to PLL I (IC3, pin 8) and the
CIrcuIT (RX UNIT) circuit (Q4, Qs, Qs).

A 12.8 MHz reference frequency is produced by the oscilla-

tor (X3). The frequency is adjusted with R84, The reference

frequency is applied to the PLL |C (IC3, pin 1).

2-3-4 RECEIVER VCO Clrcurr (RX UNIT)

The VCO circuit (D10, D11, Q4) generates the receive fre-
Quency. D10, D11, L14 and L15 provide oscillate frequency
control. The controlied signal is applied to the buffer-amplif;-

* APC CIRCUIT

s[
1
“IX" signal from L
J4 (TX unit)

C‘ITI 0161;

Cis o1 LS

DC 13.8 V from
P5, pin 1 (REG unit) : 9 Q

2

"APCV" signat from
J3, pin 1 unit)

om0 Jo ]
APC CONTROL | - 2 4@
CIRCUT ] Ire3 c2s] cad R13
i 5 A4 (a5

j C26 L Q1

"T8" signal from I
J3, pin2 (TX unit) !

R12

ampiified sig-
YGR-amplifier



' 2-4 POWER SUPPLY CIRCUIT 2-5 PORT ALLOCATIONS

2-4-1 VOLTAGE LINES 2-5-1 CPU (LOGIC UNIT IC1)
LINE DESCRIPTION Plg P?'nne Description

The voltage from the connected DC power sup- rlmber| na

138y [ Ph- The output voltage is applied to the CPU 3 |pe2/ats Qutptlﬂs LOCAL INHIBIT LED control

: (LOGIC unit; IC1, pin 45) via the V.DET circuit signal .

(LOGIC unit; IC21, pin 3 and 5). 4 |pe1/aq7| OutPuts COR SIMURATE LED control
The same voltage as the 13.8 V iine which is singal. -

S13.8V controlled by the power switch (FRONT unit: S1). 5 P60 /A16| Outputs RESET LED control signal,

) The output voltage is applied to the AF amplifier : P21/ | Input port for the transmiting mode
ity i ia the *V13" ling,

(LOGIC unit; IC15, pin 5) via the ine 29 INTPO | from the outside signal,
Common 9 V converted from the DC power sup- - -
Ply by the + 9 V regulator circuit (REG unit; IC1), ap | P22/ I;':put port fOfr the STB signal to switch

+9V | The output voltage is applied to TX switch, + 5 V INTP1_| the outside frequency.
regulator, ripple fifter on TX unit and + 5 V regu- P23/ | Input port for the LOCAL mode from
lator, ripple filter on RX unit, H INTP2/C1 | the outside signal.
Common 5 V converted from the + 9 V regulator P24/ | Input port for the RESET signal from
circuit (REG unit; IC1) by the + 5 V regulator cir- 32 INTP3 | the outside signal.

+5V cuit (LOGIC unit; IC9). _ -
The output voltage is applied to RESET circuit Input port for the VD, H signal from the
(LOGIC unit). 45 [P74/AN4| DC power supply voltage detecting

circuit.

input port for the VD, L sighal from the
46 P73/AN3| DC power supply voltage detecting
circuit,

47 |P72/AN2] input port for the TX unlock signal,
48  1P71/AN1| Input port for the RX unlock signal.
49 [P70/ANO| Input port for the squelch signal.

Outputs clock signal to TX and RX
54 POO | pLticC.

55 PO '(();tputs data signal to TX and RX PLL
56 P02 | Outputs LE signal to TX PLL IC.
57 P03 | Outputs LE signal to RX PLL IC.
58 P04 | Outputs contro! signal for transmitting.

* PLL CIRCUITS
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SECTION3 ADJUSTMENT PROCEDURES

3-1 PREPARATION

N REQUIRED TEST EQUIPMENT -
EQUIPMENT GRADE AND RANGE EQUIPMENT GRADE AND RANGE
Outpuivoltage  :9-16 VDG Standard signal Frequency range  : 300-600 MHz
DCpower supply | Crrent capachty  + 20 A or more ator (955 Output level :0.1 pV-32 mv
generator (SSG) (127 t0 ~17 dBm)
Measuring range  : 1-100 W Fr R
equency range : DC~20 MHz
RF power meter Frequency range  : 300-600 MHz Oscilloscope : -
(terminated type) Impodance 500 _ Measuing range :0.01-20V
SWR tlessthan1.2:1 DC voltmeter Input impedance  : 50 k(W DC or better
- | Frequency range  : 0.1-600 MHz AC millivoltmeter Measuringrange :10 mv—10V
Frequency counter Frequency accuracy : +1 ppm or better Digital multimeter Input impedance  : 10 MQV DC or batter
Sensitivity : 100 mV or better -
Attenuator Power attenuation : 50 or 60 dB
FM deviation meter | Frequency range  : 30-600 MHz Capacity : 100 W or more
Measuring range  : 0 to 10 kHz Impedance 1500
) . Capacity 1 100 W or more
Audio generator (AG) | Frequency range  : 300~3000 Hz Terminator
Measuring range  : 1-500 mv Impedance : 600 2 durmmy
CW: Clockwise CCW: Counterclockwise
M CONNECTION
J9[ ACC (1) ] socket (Rear panel view) ]
. ——Pin 33 L} - Pin6 DI ——— .
Audio generator | 14 GND ’ Pin 14 GND—| Audic generator
®O000BBO0000 @Gﬁooo@
Q@OOO OOOOOOO@OOOOO(@
— Pin 13 LO L—e———Pin5 DO—
AC millivoltmeter ‘ £6000 6000 AC miliivoltmeter
: —Pin7 GND Pin 7 GND——|
RF power meter
DC power supply 100 W/50 Q2
9-16V/20 A
Attenuator FM deviation
Standard signal 50dBor60d8 [ | meter | Osclliescope
generator
»—] Frequency counter
ocpowen equency
|~ SOCKET
AX TX
ANT # ANT
]
REG E PA UNIT
BOARD !
ILogIcUNT [i
IC-URBO50 | ~===""===1 -
(TOP view) [ J5
| —_
RX ot g g_'_ ag% Audio generator
UNIT «[ife
TX UNIT P1
FRONT UNIT
MIC
VOL saL



- 3-2PLL AND TRANSMITTER ADJUSTMENTS

MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
: UNIT LOCATION UNIT | ADJUST
PLL LOCK 1 |* Operating freq. : 415.000 MHz TX [Connect a digital multi- 27V TX L3
VOLTAGE * Apply DC voltage :13.8V meter or an oscillo-
[VOLUME] : Max. CCW scope 1o check point
[SQUELCH] :Max. CW [LV).
* Connect an RF power meter or termi-
nator to the [TX ANT] connector.
+* Transmitting
2 |+ [LOCAL INHIBIT] switch : ON RX | Connect a digital multi- 24V RX L16
» Receiving freq. : 415.050 MHz meter or an oscillo-
[VOLUME] :*“11 o'clock” position scope to check point
* Receiving [LV]).
REFERENCE | 1 | Operating freq. :415.000 MHz Rear |Loosely couple a fre-| 415.0000 MHz | TX R38
FREQUENCY * Transmitting panel |quency counter to the (F-SET)
[TX ANT] connector.
OUTPUT 1 |+ [LOCAL INHIBIT]} switch : ON Rear |Connect an RF power 47 W PA R16
POWER *Operating freq.  : 415.000 MHz panel  meter or a terminator {Hi)
= Apply DC voltage :13.8YV to the [TX ANT] con-
[VOLUME] : Max. CCW nector.
[SQUELCH]  :Max. CW
* Transmitting
DEVIATION | 1 [« [LOCAL INHIBIT] switch : ON Rear |Connect an FM devia- |+ 4.7 kHz TX 150
{MAXIMUM) » Set an FM deviation meter as : panel |[tion meter to the [Wide] (MOD)
HPF :OFF [TX ANT] connector| 2.3 kHz
LPF : 20 kHz through an attenuator, [Narrow]
De-emphasis : OFF
Detector : (P-P)2
» Disconnect Pt from J5 on the TX
unit, connect an audio generator to J5
and set as T kHz/ 1V
* Transmitting
2 jeSetan AG as :50Hz/1V Minimum devia- R43
* Transmitting tion, and a con- {R-MOD)
nected oscillo-
scope 1o the FM
deviation meter
as shown below.
as flat as possible
3 | After adjustment, connect P1 to J5 on the TX unit.
(MICROPHONE} | 4 {» Connect an AG to [MIC] connector Rear | Connect an FM devia- |+ 3.0 kHz LOGIC| Ré1
and set as :1 kHz/ 4 mV panel ition meter to the {Wide] {MIC)
* Transmitting [TX ANT] connector|+ 1.5 kHz
___________ through an attenuator. [Narrow]
(REPEATER) | 5 [« [LOCAL INHIBIT] switch : OFF R47
» Connect an SSG to the [RX ANT) (MOD)
connector and set as:
Level 1t mvt
(60 dBp)
Deviation tx3kHz
Modulation :1kHz
* Receiving
6 |+Set an S8G as + 3.0~5.0 kHz Verify
Deaviation : = 5.0 kHz [Wide] [Wide]
: £ 2.5 kHz [Narrow] * 1.5-2.5 kHz
* Receiving [Narrow]

*This output level of the standard signal generator {SSG) Is indicated as the SSG's open clreuit,
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adjusiment o | - D adjustment
LV J5 :
PLL lock voltage mj OOO Audlo generator connect point
check point for TX F.SET RMOD o 1 kHzZ/ 1V
RS0 (MOD) O oy
Maximum deviation o
adjustment Lv or-fe
L3 = ) ©0 o)1
PLL lock voltage Moo € PILLS 12 ooy
adjustment for TX e @ Lo |3 (GND)
O
*RAXumit « PA unit
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- 3-3 ACC LEVELS, REGULATOR OUTPUT AND RECEIVER ADJUSTMENTS

MEASUREMENT ADJUSTMENT
ADJUSTMENT ADJUSTMENT CONDITIONS VALUE
o UNIT LOCATION UNIT | ADJUST
ACC OUPUT | 1 | [LOCAL INHIBIT] switch : ON Rear [Connect a millivolt- 0 dBm LOGIC| R30
LEVEL (DO) » Connect an SSG to the [RX ANT] panel [ meter and 600 Q ter- {DO)
connector and set as : minator in parallel to
Level : 1 mV*® (—60 dBy) {ACC1] socket (J9 pin|
Deviation : +3.0 kHz [Wide] 5 7).
+1.5 kHz[Narrow]
Modulation : 1 kHz
ACC OUPUT | 2 |* Receiving (49 pin 13, 7) 0 dBm R35
LEVEL (LO) (LO)
ACC INPUT | 1 |+ LOCAL INHIBIT] switch : ON Rear | Connect an FM devia- [+ 3.0 kHz LOGIC| R52
LEVEL (L) * Set an FM deviation meter as: panel |[tion meter to the [Wide] (Ln
HPF : OFF [TX ANT] connector|z 1.5 kHz
LPF : 20 kHz through an attenuator. [Narrow]
De-emphasis : OFF
Detector 1 (P~P)2
= Connect an AG to [ACC1] socket (J9
pin 33, 14) and set as
: 1 kHz/ 100 mv
*» Transmitting
ACC INPUT | 2 {» Connect an AG to [ACC1] socket (J9 3 kHz R83
LEVEL (DI} pin 6, 14) and set as (3]}]
Level + 1 kHz/100 mV
» Transmitting
REGULATOR | 1 [+ Connect an RF power meter or a ter-| LOGIC | Connect a digital multi- |At the point{LOGIC| R99
OUTPUT minator to the [TX ANT] connector. meter to check point|where the volt- (VD, H)
VOLTAGE * R99, R102 {LOGIC unit) CP1. age just switches :
: Max. CCW H{EViteL{OV).
* Apply DC voltage : 11V
| 2 |+ Apply DC voltage : 10 V Connect a digital multi- R102
meter to check point {vD, L}
CP2,
3 |» Decrease applied DC voltage 13.8 V | Rear [Connect a DC volt-|Turns off [TX]| Front Verify
to9 V. meter between the +|LED at 10 V.
* Transmitting and — terminals at DC | (stop - transmit-
power socket. ting)
4 | Increase applied DC voltage 9 V to Turns on [TX]
13.8 V. LED at 11 V.
* Transmitting (start transmit-
ting)
SENSITIVITY | 1 |+ [LOCAL INHIBIT] switch : ON RX |Connect a digital multi- | Maximum volt- RX | Adjustin
* Receiving freq.  : 415.000 MHz meter to check point|age sequence
* Connect an SSG to the [RX ANT) CPS. L1,
connector and set as : L2,
Level : 3.2 pVv* (-97 dBm) L4,
Deviation : 3.0 kHz [Wids] L6,
: #1.5 kiHz [Narrow] L7,
Modulation :1kHz L9
* Receiving
SQUELCH 1 [+ [LOCAL INHIBIT] switch : ON FRONT | {BUSY] LED At the point where | FRONT | [SQUELCH]
LEVEL * Receiving freq  : 415.000 MHz the [BUSY]LED just control
*» Connect an SSG to the [RX ANT] tums on.
connector and set as :
Level : 0.32 pv* (10 dBp)
Modulation : OFF
* Receiving
2 |+ [LOCAL INHIBIT] switch : OFF Speaker output Atthe pointwhere | LOGIC | R91
* R91 (LOGIC unit) ; Max. CW the audio signal just (SaL)
* Set an SSG as: appears. ’
Level 1 0.22 pv* (—13 dBy)
* Receiving

“This output level of the standard signal generator (SSG) Is Indicated as the S5G's open circuit,

9.4



1"« LOGIC unit

Regutator output

voltage adjustment
R52 (LI
ACC I(npl)n level ~ R99 R102 4o
adjustment (vD,H) (VD,L) accqy
IO 1fn il 0 um/ r--%i li —
o o I
] |
R35 (LO) ¢ e 5220 % aﬂ Ua = |*
ACC output level adjustment g ‘(_)' il Oo a ® CP2 E&gléltafor
O ‘ @ CP1 | voliage
R30 (DO = /o ,
ACC gmpl)n level adjustment '6' o 0° D D checkpoints
0 o
R83 (D) o (-]
ACC output level adjustment 0 o 1B Sp
R91 (SQL) o 0
Squelch level adjustm U

* RX unit

Sensltivity adjustment

S
Tune voltage
check point




SECTION 6 VOLTAGE DIAGRAM i
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» TX, PA AND REG UNIT
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* RX UNIT
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