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SERVICE MANUAL 

CB-550 

18 CHANNEL CITIZEN BAND AM/SSB MOBILE TRANSCEIVER 

SPECIFICATIONS 	 • 
. RECEIVER 

Channels 	 : 18 

Frequency Range 	 : 27.015 - 27.225 MHz. 

System 	 : SSB Single conversion superheterodyne 

AM Dual conversion super heterodyne 

Sensitivity 	 : SSB 0.25 uV for 10 dB S/N 

AM 	1 uV for 10 dB S/N 

Selectivity 	 : SSB 2.5 kHz at 6 dB down 

• AM 	6 kHz at 6 dB down 

Clarifier 	 : - 600 Hz range 

Audio output 	 : 3 watts at 8 ohm 

Squelch Range 	 : SSB 0.7 uV to 20 uV 

AM 	1 uV to 500 uV 

Intermediate Frequency 	 : SSB 10.695 MHz 

AM 1st 10.695 MHz,2nd 0.455 MHz 

. SSB TRANSMITTER  

Generation 	 : Double Balanced Modulator with Crystal 

Latice Filter 

RI' Output Power 	 : 12 W P.E.P., FCC maximum, at 13.8 V DC 

Carrier Suppression 	 : More than 40 dll down 

Unwanted Sido Band Suppression 	: More than 60 dA down 

Harmonic Suppression 	 : Mors than .60 40 doom 

AM TRANSMITTER  

RP Output Power 	 : 4 watts (vce mthx,), at 13,H V 114 

Harmonic Suppression 	 ; More than 60 60 down 

Modulation 	 : High Class Level D 

0 

. COMMON 

Power Supply 	 : DC 13.8 V Negative or Positive Ground 

Speaker Impedance 	 : 8 ohm 

Semi Conductors Device 	 : ICs 5, Transistors 46 

Dimensions 	 : Width :.190 mm 

Depth : 264 mm 

Heip.ht: 65 mm 	 1. 



FEATURES 

Under-dash 18 channel AM/SSB Mobile Transceiver 

DC 13.8 V, Negative or Positive Ground System 

PLL (Phase Locked Loop) Frequency synthesizing System 

Clarifier circuit 

Dimmer circuit 

NB (Noise Blanker) circuit 

.Three-functions Meter,RF power output,SWE,CAL 

Variable Squelch control 

Easy-to service circuit boards 

Coaxial type antenna connector 

Press-to talk switch with microphone 

ACC (Automatic gain control) • 

LED digital read-out channel indicator 

Three-functions mode of operation,AM,LSB & USB 

PS System (Public address amplifier system) 

All solid-state,compact,light-weight,suitable for mobile installation 

• 

2. 



ANTENNA PLUG 
(PL259) 

POLARIZED EC JACK 

-ANTErNA JACK 

(S0239) 

_4-40 NEGATIVE(-)„ It I WITT 
POSITIVEM DC INPUT 

3,5 Ili PLUG 
TO PA SPEAKER 

• 

3,5 FM PLUG TO 
EXTERNAL SPEAKER 

IL 

CONNECTIONS DIAGRAM 

• 

• 



AM MOD 

CHANNEL SELECTOR 

DIMMER CONTROL 

SWR/CAL CONTROL. 

CARIFIER CONTROL 

SWR-CAL-RF/S METER 

PUSH-TO-TALK SWITCH 

-PA/SQUELCH CONTROL 

-- POWER/VOLUME CONTROL 

.-- LSE-USB-AM SWITCH 

-RP GAIN-OFF SWITCH 

-- NE-OFF SWUM 

S/RF-CAL-SWR NETER SWITCH 

LAMP 

4- 



1. 	To Remove upside case. 
. 	• Remove 4 upside Screws (A). 

(A) 

Borrom COW n 

DI SASSEITLY- INSTRUCT I al 

UPPER COVER 

2. To Remove Bottom caw. 
• Remove 4 Bottom Screws (B). 

CAUTION: When taking of t, remove speakepleads horn speaker terminals. 

5. 



. PARTS LOCATION, TOP 'VIE/ 

MIC 
Q10 Q9 IC2 IC3 connedftt 

S/RF-CAL-SWR METER 
SWITCH 

NB-OFF SWITCH. 

RE GAIN OFF SWITCH 
CLARIFIeR"CONTROL 

SWR/CAL CONTROL 

D/MNER CONTROL 

-a 

ANT. CONNECTOR 



CB-950 

Semiconductors 

(FTBm343A0x) 

IC1 	PLL02 	 Phase Detect/Div. 

IC2 	C3001/1A7310P 	V.C.O./Mix. 

IC3 	C3001/TA73I0P 	MIXER/RF ALC 

IC4 	AN6I2 	 BLANCE MOD. 

10 	TA7205P 	 AV AMP. 

Q1 	2SC900 	 DC SWITCH 

Q2 	25010 	 BUFFER 

Q3 	2SC16117 	 OSC 

Q4 	2SC710 	 DC SWITCH . 

Q5 	25C710 	 BUFFER 

Q6 	2SC710 	 OSC 
0 Q7 	2SA710 	 RF PRE AMP. 

Q8 	2SC460 	
u 

99 	2SC2166 	 RF DRIVER 

i.Q10 	2SC1969 	 RI POWER 

Alli 	25010 	 DC SWITCH 
i 
14412 	2SC710 	 OSC 

.Q13 	2SC710 	 BUFFER 

Q14 	2SC710 	 $SB IF AMP. 

Q15 	25C7I0 	 AM IF AMP. 

QI6 	2SC710 	 SSB IF AMP. 

017 ‘ 	2SC710 	 s. 

	

Q18 ' 2SC/10 	 DC SWITCH 

(111 	260965 	 BBB DU. 

Q20 	25C710 	 RE' AMP. 

Q21 	25010 	 bc SWITCH 

Q22 	2SC710 	 MIXER 

Q23 	2SC763 	 NOISE MARKER 

Q24 	251:34 	 II 

Q25 	25A733 	 II 

Q26 	2SC763 	 II 

• 
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Q27 	2SC710 	 AM IF AMP. 

Q28 	2SC710 	
o 

Q29 	2SC710 	
.. 

Q30 	2SK34 	 SSB ACC 

Q31 	2SC945 	
o 

Q32 	25A733 	 SQUELCH 
	 • 

Q33 	2SC945 	
u 

Q34 	25C945 	
o 

Q35 	2SC900 	 Al ALC 

Q36 	2SC945 	 DC SWITCH 

Q37 	2SA719 	 AM AF ALC 

Q38 	2SA719 	 DC SWITCH 

/ t Q39 	2SC945 	 o 

Q40 	2SA683 	 DC SWITCH 

Q41 	2SC1383 	 o 

Q42 	2SA683 	 o 

Q43 	25C1383 	 o 

Q44 , 	2SC1398 	 AVR. 

Q46 	2SC945 	 LAMP MOD. 

(PTSW020C0X) 

Q251 

(Pttboiciax) 

LED:301 	 1.1CD 

8. 
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L_I TR E (V) C 	(V) B 	(V) TR E 	(V) C 	(V) B 	(V) 

' 	Q1 4.2 L. 5.4 a 4.4 piT2r 0 0 0 

1 	Q2 1.4 9.3 2.1 I 922 1.2 13.0 1.8 

93 1.0 9.2 1.5 Q23 0 5.4 0.8 

Q4 0 0 0 0 Q24 0.8 5.4 0 

Q5 1.5 5.4 1.5 925 8,4 3.4 7.7 

Q6 0 1.5 0.6 926 0 0 0 

Q7 1.4 4 7.2 A, 2.0 21 927 0.6 7.9 1.3 

Q8  0.8 A 13.3 2S 1.4 A. 928 0 1.8 0.7 

99 0 

. 

21 0.7 A 13.5 

: 	6.4 	) 
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910 0 13.5 
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920 I 	1.1 13.0 1.9 943 8.6 9.4 

944 9.4 13.8 10.0. 
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): AM TX 

It 
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1.! 

ALIGNMENT PROCEDURES FOR All/SSI3 TRANSCEIVER 

1. Test Voltage  

DC 13.8V ± 5%, unless otherwise specified.. 

2. Test Equipment  

All test equipment should be properly calibrated. 

1. Audio Signal derierator, 10 Hz - 20 KHz 

2. Audio Level Meter, 1 mV measurable 

3. DC Ampare Meter, 2A 

4. Regulated Power Supply, pc o - 20V, 2A or higher 

S. 	Frequency Counter, 0 - 40 MHz, High Input Impedance Type 

6. RP VTVM, Prove Type 

7. Oscilloscope, 30 lThiz, high input impedance 

8. RE Watt Meter, thermo-couple type, SO ohm, 15W 

9. Standard Signal Generator, 100 Ialz - SO MHz,i 

-10 - 100 dB, SO ohm unbalanced . 

10. Speaker Dummy Resistor, 8 ohm, SW 

11. Circuit Tester, DC, 20K ohm/V, High Input Impedance Type 

(20K (*WV or higher) 

11. 



Counter to the testpoint "TP3" 

eS 

   

C72 

 

( Same as above ) 

Place the mode switch in the 

LSD position. 

I-- • S - 	• 

(3) 

CB TRANSMITTER ALIGNMENT 

PLL CIRCUIT ALIGNMENT  

To set the transceiver into transmit mode without the microphone, 

insert the plug wired as shown below into the MW jack on the 

transceiver. 

When applying the audio Modulation signal to the microphone input 

circuit, also use the same plug.. 

10.240 MHz Frequency Alignment 

Place the Channel selector in CH 	9 and mode switch in USB position. 

STEP ADJUST INDICATOR CONNECTION REMARKS 

(1) 

a 

CT3 Frequency Counter to testpoint 

"TP2" through a 1000 pi' coupling 

capacitor. 

Adjust to obtain s  

frequency reading 

of, 	 • 

10.240000 MHz 4-.'50 Hz 

10.4a5 	178400A67 Alignment 	 • 

Si' 	14146kIVY 66144KOW 	gekItOW 
cfr----  Boas Oscilloecope sv4 freepisno 4;044f if) "obi#14 

12-'1  

frequency reeding 

of, 

20.105 MHz 40 Hz 

Adjust to obtain 

frequency reading 

of, 

20.1035 MHz J.- 40 Hz 

12. 



10.695 MHz Frequency Alignment 
• 

Place the mode switch in the USB position. 

STEP ADJUST INDICATOR CONNECTION REMARKS 

(si) Cm Frequency Counter to testpoint 

ll•S-g 

TP5m: Adjust to obtain 

frequency reading 

of, 

10.695 + 50 Hz 

- 

• 

Place the mode switch in the LSB position. 

STEP ADJUST INDICATOR CONNECTION ' REMARKS 	. 
(5) 

. 

CT4 ( Same as above ) 

L • S . e 
. 

Adjust to obtain 

frequency reading 

of, 

10.692 1 50 Hz 

V.C.O. CIRCUIT ALIGNMENT  

Place Mode Switch in L.S.B. Position 

STEP ADJUST INDICATOR CONNECTION REMARKS. 

(6) V.C.0 Circuit Tester (DC12 V Range) Turn channel selector 

i 
BLOCK between the ground and TPI. 

Note: 	Meter should have 

to Ch.18 and adjust 

coil to obtain 1.7V
+  

input impedance of 20K ohm 

or higher. 

. 

- .2V, starting from  
top to bottom when 

turning the core. 

Turn Channel. selector 

to ChA and cheek 

reading. 	This should 
7VJUKI„gt 

' MOTE: 	Do not have any madnlation duking 040 adluatMent Of C,V,O, 
e.g, Remove Microphone, 

RP AMPLIFIER BIAS ALIGNMENT 

STEP ADJUST INDICATOR CONNECTION REMARKS 

(1) RV1 An Ampare Meter between the Q10.  

emitter and chassis ground. 

Adjust to obtain bias 

cdrrent of, 

35 mA 4- 10 mA.  

13. 



..c.1 a 1. Lr 	; .-;;: 

Place the Channel Selector in CH 9 position and mode switch in USB position. 	.11 
STEP ADJUST INDICATOR CONNECTION REMARKS 	 • 	1 

(8) 11 An Oscilloscope to the PIN No.4 Feed 2.4 kHz, 10 mV Audio signal 

(9) 12 of. 1C3. 

. 

to the microphone input cirtuitt  

Adjust for maximum amplitude of s  

scope-display. 
• 

Place 'the Channel Selector in CH 15 

STEP ADJUST INDICATOR CONNECTION 	1  REMARKS 

(10) . 	14 An Oscilloscope to the 	base Adjust for maximum amplitude of 

(11) 15 of Q8. scope-display. 	 . 

Replace the Channel Selector to CH 9 

STEP 	ADJUST 	INDICATOR CONNECTION REMARKS 

(12) 	16 	An Oscilloscope to the ANT. Adjust for maximumlpower outiat 

(13) 	Ill 	Terminal in parallel with the on the Wattmeter. 

(14) L7 	Wattmeter.. 

(15) 3.11 

(16) L13 . 	. 	. 

(17) 	RV4 	 . Decrease Audio Signal input 

(18) 	MV5 

• 

to the microphone circuit to 

zero. 	 !. 	. 

Adjust for minimum'amplitude 

of carrier leakage on the scope 

display. 

I 

, 0,0 

\ 

IOW@ ) Feed two tone (500 Hz and 

4i) signals of 100 mV to 

httESP*Oiie eifetat; 

L11.00t Pe Oa* PO 6fri4 

• km thg PEP pent output 
•ch.Channel is within 10-12 

.ke sure the scope-display 

.utput wave shape shown 

s obtained. 

. 	• t i' 	AIP 
3c 
i 

24en 
the 

a 

gt 
W. 

of - 

below 



Place the mode switch in the LSB position. 

Make sure SSB RF POWER STAGE ALIGNMENTs ( Step (12) — (19) are not upset 

and similar results are obtained in this mode of operation. 

AM RF POWER STAGE ALIGNMENT 

Place the mode switch in the AM position. 	 • 

Channel Selector ili 	Ch9 position. 

STEP ADJUST i INDICATOR CONNECTION REMARKS 

(20)  VR4 :(Same as SSB RF POWER ALIGNMENT) Adjust for RF power output 

of 3.7 Von the Wattmeter. 

MODULATION ALIGNMENT 

Set the transceiver into transmit mode. 	 • 

Apply 2.5 kHz, 7 mV Audio input signal to the microphone input circuit:* 

STEP ADJUST INDICATOR CONNECTION 'EMARKS 

(21)  RV12.  An Oscilloscope to the ANT. Adjust to obtain 80 2 modulatior 

connector. at this condition. 

I 

411 : 

MB 
-----X Mdddlation Ratio- 100% 

' 	40 

lbetg, ift€M..W Of010. HiptA 

r.44 70 pil gp4 ONWV6 aiiit OA 
modulation ratio ig 4tiii. 

keeping 902 or less. 

15. 



RF POWER METER ALIGNMENT 

STEP ADJUST INDICATING CONNECTION REMARKS 

(22)  RV3 A Watt Meter to the ANT. 

Connector, 

Adjust so that the meter pointer 

should indicate the same wattage 

as the reading obtained.  on the 

Watt Meter. 	 • 

LOCK OUT CIRCUIT CHECK 

Place the Channel Selector in the open (Blank) channel (detent) position. 
STEP ADJUST INDICATING CONNECTION 	' REMARKS 

(23)  ---- Circuit Tester between the 

base of Q1 and chassis ground. 

Make check that the voltage at 

Ql base is 0.05 - 0.4 V. 

TRANSMIT FREQUENCY CHECK 

Set the transceiver into transmit mode (AM), no modulation. 

STEP ADJUST INDICATING CONNECTION REMARKS 

(24)  ---- Connect the Frequency Counter 

to the ANT. connector. 

Read the frequency. 	each 

channel. 

The frequency should be within 

± 800 Hz from each center channel 
i 

frequency as tabulated in the 

Frequency Table attached. 

16. 



6 

.A.C.C. ALIGNMENT 

RECEIVER ALIGNMENT  

Insert the plug wired as shown below into the microphone jack on the side panel. • 

..,... 
Place the mode switch in the 	position. 

STEP ADJUST INDICATING CONNECTION REMARKS 

(25) RV8 Circuit Tester to the No.15 

terminal on the IT.Board and 

chassis ground. 

Adjust to obtain the reading 

of 2 V. 

RECEIVE SENSITIVITY ALIGNMENT (AM MODE):  

Set.  the Signal Generator, 27.1151111z, 1 kHz 30 % modulation. 

Set the transceiver into Channel 9 position. 
STEP 	ADJUST 	INDICATING CONNECTION 

	
REMARKS 

(26) 

, 
I 
! 
1 
, 	 AV FR  I:66 i) ,T-Igs- , 	 :  1--

Afte-ar comp-  jetion—ortrie Zap— 	 ' 
NOTE: Throughout the above alignments, place the NB switch in OFF, 

Squelch control in minimum and clarifier control in "12 o'clock position. 

8 ohm dummy load, AC VTVM & 

Oscilloscope to the external 

§p49.??' jack. 

Adjust for maximum audio output 

between the 8 ohm dummy resistor 

This alignment should be perfor-
med with very small- signal input 
from the Signal Generator to 

Heir.k mace d 	iIinthent 

17. 



SQUELCH CIRCUIT ALIGNMENT  

Place the mode switch in AM position. 

Set the Signal Generator to provide RF input signal of 54 dB (1 kHz, 30% mod.).  

and rotate the squelch control in full clockwise position. 

STEP ADJUST INDICATING CONNECTION • REMARKS 

(27)  RV.9 8 ohm dummy load ,AC VTVM & 

Oscilloscope to the EXT. 

Speaker jack. 

Adjust so that the audio output 

just appears on the output 

terminal. (scope-display) 

Place the mode switch in USE position 

STEP ADJUST INDICATING CONNECTION REMARKS 

(28)  RV10 ( Same as above) Adjust in the similar way. 

5-METER ALIGNMENT 

Set the Signal Generator to provide 40 dB output. 

Place the mode switch in the use position. 
STEP 	I ADJUST INDICATING CONNECTION REMARKS 	. 

(7) kV7 Signal Generator to ANT. jack 

8 ohm dummy load to EXT. Spea 

ker jack. 

Adjust so that the S-Mater 

pointer should read '!9" on the 

meter provided on the front 

panel. 
I. 
Place the swidt switch in the AM position and retune the signal generator 

s!q3a.4.7_1c& &§,ff??  
1.7  i 	!DIM. 	1 	h. 	;,. .,: 	N i 	 ( 	IVIRine C.WPWWW 
r:. 
p0 	

1 1 .
.c• 

I__ 

6 zSAW .0 Anil i 	-7.g.'il 	!,,..9—Thn ttP$ 	:-WE'et- 

I 	yeAr.lw *9.40 r.e.ii5! 1IN &ii 
I 	

itS 	- eilltgt  L, 

t--- 

18 . 



SWR METER CIRCUIT  ALIGNMENT 

Set the transceiver into transmit mode (no modulation). 

Place the SWR CAL Control to move the meter pointer on exact "SET" mark 	'' 	\ 

on the meter scale. 
...-- 

STEP ADJUST INDICATING CONNECTION REMARKS 

(31): VR6 A non—inductive resistor 100 

ohm to the ANT, connector on 

the rear panel. 

Adjust to move meter pointer 

on exact "SET" mark on the 

meter scale. 

Place the SWR CAL in the SWR position. 	- 

STEP ADJUST INDICATING CONNECTION REMARKS 

(32) 

" 

RV501 ( Same as above ) Adjust so that the meter pointer 

indicates "2" on the SWR meter 

scale. 

19. 
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SINWESIZI!,; Lh'!1-6 ;u 

1. Fundamental Theory of PLL Circuitry 

The word PLL is an abbreviation of the "Phase Loocked Loop" in which 

a given signal is processed to track the frequency and phase of a 

reference signal. 

In other word, the PLL is of an automatic frequency control loop or 

automatic phase control. 

The PLL circuitry consists of the three main units in simple form as 

shown in Fig. 1 

 

P/D 
(Phase 
Detector) 

 

L.P.F 
(Low Pass 

Filter) 

   

ft (Or) 

  

v.c.0 
(voltage controlled 

Oscillator) 

$o(Co) 

   

Fig..1. 	Fundamental Block Diagram of PLL Circuitry 

In the above block diagram, when the reference frequency ft and the VCO 

output frequency Iv to be compared are applied to the Phase Detector P/D, 

fv is compared with fr in terms of Phase lag and lead. 

Then the resulting output (Phase difference) is converted into the DC 

output voltage corresponding to the phase difference. Since the phase 

comparation is made at every cycle, the DC output is, then, led to the 

low pass filter (1...P.F) and integrated or smoothed to continuous DC 

voltage in proportion to the phase difference. The frequency of voltage 

controlled oscillat,or (V.C.0.) is controlled by the L.P.F. output voltage. 

Thus controlled VCO output is, then, split into two: One used as i' 

operating frequency of the unit and another will be returned to the P/D, 

making a closed loop. The closed loop will continue to operate until 

the following condition'is met: 

Br(s) a  haft) 

This condition is called lathed. 

Employing the PLI, system into a CS transceiVer yegotio0 seA4 wodifigetient 

so that the VCO generates specific harping corm§polding to co4h 	tn 

. frequency (1. - 40) according to the channel setaction. Figure 2 is the 

lieu block diagram made with this wodification, As you can see, a programmable _ 	_ 

divider, Mixer and Offset oscillator are newly added. 
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y.c 0 
I. fv) 

L.P.F 
Offset OSC 

) 

MIX 

TX offset OSC 
(fTL 

Transmit 
Frequency(fT) 

• 

Order Signal from 
Channel Selector Switch 
or "I,P1  signal 

• 

-1 Programmable 
Divider 

Reference 
Frequency 
Oscillator 

(fr ) 

Fig. 2 Theoretical Block Diagram of PLL Frequency Synthesizer 
Circuitry for CB transceiver 

In Fig. 2, the first local oscillator frequency for reception fRL is given 

below 

fRL = 	ft + fv 

	

 	(1) 

fv 	ft - (N x fr) 	  (2) 

The transmit frequency fT is 

fT 	= 	fRL 	fit 

	

 	(3) 	' 

= 	IL + fv - ITL 	  (4) 

Where "N" is a order signal from the channel selector switch. When using the 

system in the transceiver, fr should have the same frequency as the channel 

spacing, namely, fr = 10 KHz. When receiving channel No.1, 26.965 MHz, the 

first local frequency fRL should be, 

fRL = 26.965 + 10,695 = 37.660 MHz 

The V.C,0 frequency fv is 

fv nfht- ft 37.660 -.20,10*.v 176555RIZ 

Then, 0 aak util ba Obtslittd bi ;Nino &wild:Ion 2 • 

14  , i7/0§ ff, fy 
da...? 

Lv 	 41 

This Mal$4 that Secant Mg 4hAnAgi Hod J4 to ocloot at of °Pi" 6-044'4 

(ie 255) instead of selecting a proper crystals in a conventional CO tranSceivetm 

Thus varying "NV numbers and selecting one of them, any Channel can be selected. , 

This is the major difference between a conventional crystal type and PLL 

Frequency Synthesfzer type transceiver. 

Figure 3 is a practical operation block diagram of PLL section. 

24. 



BUFFER 
Q13 L__] FOR S58 

Q14  
IF AMP 

- 
Burma 

EX 1st LOCAL 

37 660 ".# 38.100sC42 
(37.657 i'v38.09.7!4.9f:  

Bunt* 

TX STAM 

	70.27.965s/ 27.401:Mt!z V.C.O. 
Os 

BLOEX 
-•••-•12,0 

(for N4) 

CHANNE 
NH& ZaJZ711, DE 'N" 

Fig. 3 /- BLOCK DIAGRAM FOR PLL CIRCUIT 

2.55^-1  2.11 Mit 

r
(1
10.0525MHz 

• 0.05175K4 
SIX X1 

S. 
FINE 

L P F. 

FIXED RESISTOR 
FOR TX 

S:ELECTRONICS SWITCH 

BEM FR. 
(FOR SSB D;ht) 

10.695 Mir. 
(10.692 24.9z) 

X3 
10.695 S,?:: 

-- 
BALANCE 	 7 (10.692 
MODULATOlf  

AF SIGNAL 

IC4 

IRX 2ND LOCAL F0 7'  

	 i0.240Yliz 

DIVIDER 	 BUFFER 	OSC 2 
1/1024 	 QS  	 --a X2 
	 10.24U 	 _r= 10 240' 

Klz 
rk/ 

Note: Freouencies in parentheSises: are "for 'ISB 

37.660Miz 
(37.65714112) 

38.$100MHz 
(38.097mi: 7  

	r B.P.F. 

4  
xsnsmliz) 

..„.4.„..”), • 
cate:§s4.)yitqz) • 

EOUBLER 

(18:Rri)  
B.P.F. 

10.675ftliz 
(10.692tlit) 

IF AY) 

2.55 ' IC 1 
2 'MHz 

2 11 
BUFFER ' 

SW1. 

1 
SiROGRAMABLE 
r„VIDER 1/N 

P5 

/C 2 

MIXER • 

B,ZrE7R 

IC) 

0.105K-iz 
(20.1035)*lt) 

OSC 3 
Q12 

OSC 1. 
. 0 



CIRCUIT DESCRIPTION OF AM/SSli TRANSCLIVER 

1. PLL Circuit  

The offset frequency oscillator Q3 is being oscillated with the frequency 

of 10.0525 hglz for AM and USB mode of operation (10.05175 MHz for LSB 

operation). This frequency output is, then, dou121ed in passing B,P.F (73) 

and applied to the IC 2, PIN No. 4 terminal to mix with the VU) output 

frequency being applied to the IC 2, PIN No. 2 terminal. The resultant 

sum frequency is obtained from IC 2, PIN No. 6 terminal and used as a .  

first local frequency (37 MHz band). T 1 andl 2 are band pass filter 

for this frequency. 	While the difference frequency is amplified / buffered 

inside the IC 2 and the resultant frequency output (2.55 -- 2.11 MHz) is • 

led to the PLL IC 1 through IC 2, PIN No. 9. . 

Q4 is the switching circuit to shift the oscillating frequency of Q3 by 

1.5 Mlz for LSB operation. In terms of first local frequency 3 KHz will 

be shifted toward minus direction. 

Q6 is the standard reference oscillator (10.240 MHz) and QS is the buffer 

amplifier for the oscillator. 

Q7 is a switching transistor provided to cut off the RF Pre-amp, Q7, when 

the PLL IC 1 is out-of-locked, thus avoiding frequencies other than prede-

termined are amplified and radiated. 

1)6 is the diode through which DC voltage, which is supplied when the charm' 

selector is placed between channels, is appii4d o the IC 3 to disable the 

. mixing Operattell iñsL4 if.I 	Th1i4 Ro Oetooty 41I be gitighud 
though the efieRnel ffiGeiat I pWed hetWeith 4i5i1E6i fiD4PP#1 kgittftfibs 

Or is the buffer amplifier for RX local crag/sew, operating milfin the 

receiver mode of operation. 
4 

For clearer under standing, please refer to the schematic diagram and the 

Block Diagram shown in Fig. 4. 
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2: AM  Receiver  Circuitry 

A received signal passes T7, then amplified in Q20, and again passes the 

band pass filter consisting of T8 and T9, then, enters into the Mixer 

stage of Q22. On the other hand the first RX local signal frequency is 

applied to the base of Q22 through a coupling capacitor of C14. Then, 

both signals are mixed with inside the Q22 and converted into.the .first • 

IF signal (10.695 MHz) in passing through the TIO and T13. The 10,695 

MHz signal and 10.240 MHz signal generated in Q6 are applied to the 

balanced mixer consisting of D22 and D23 and 455 KHz 2nd IF frequency 

will be made. 

This frequency is then led to the T14, CF (ceramic filter), Q27, Q28, Q29 

(amplified), TIS and finally led to the detector 025. The audio signal 

is then applied to the AF amplifier (ICS) through ANT. (D26) circuit. 

The IC output drives.  the built-in speaker. 

To improve signal over load sistortion.which would be caused when the 

receiver is subjected to a strong signal, three stages of AGC loops, 

each for Q20, Q22.  and Q27, are provided 

Q21 is a switching transistor to short-circuit the primary circuit of 

T9 during transmit operation, thus disabling the receiver circuit. 

Refer to Fig. s. 
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3. SS8 Receiver Circuitry 

An incoming signal induced on the antenna is led to the 17 and then to 

Q20 and amplified. .The amplified output is applied to the Q22 mixer 

through a bandpass filter consisting of T8 and T9. While the first local 

frequency is being applied to the base of the same transistor, both 

frequencies are mixed with each other and first IF frequency will be 

made (10.695 MHz for AM/USB, 10.692 MHz for Lsa). 
This IF signal then amplified in passing through the T10, crystal filter, 

Q14, T11, Q16 and Q17 and finally detected into the audio signal with the 

product detector consisting of Q19. The audip signal is led to the Power 

IC (IC 5) to drive the built-in speaker. 

Q18 is the transistor to avoid undesirable impulse noise, which would be 

generated in pressing the push-to-talk switch, from entering into the 

AGC circuit. 

To reduce the signal over load distortion in the SSB mode of operation, 

peak-value type AGC circuitry consisting of Q30, and Q31 is employed 

for exclusive use of SSB operation. 

Refer to the Block Diagram shown in Fig. 6. 

t., 
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4. 	/-,11 Tranter Circuit:7 

The first local oscillator frequency (37 niz band) and .10.695 MHz frequency 

generated in the Q12 are led to the PIN No. 4 and PIN No. 1 of IC 3, . 

respectively, and mixed with each other, resulting in 27 MHz band transmit 

ftequency. The 27 niz output is led to the Q7 through T4 and TS, then 

led to the Q8, Q9 and Q10 in this order and amplified up to the high level 

necessary for transmission. Thus amplified Power output is applied to 

the Antenna Connector through a bandpass filter consisting of Lll, L12, 

L13, etc. 

On the other hand, the microphone input signal enters into the Power IC, 

(ICS, NO. 6 PIN terminal) and amplified output is applied to the collectors 

of Q9 and Q10 through the transformer 116 and diode D43 to modulate the 

transmit carrier frequency. 

Transistor Q35 is tfie automatic level controller provided to suppress the 

audio input level to the ICS properly to avoid the over modulation. 

Q37 obtains its input signal from the audio output circuit through D43 

and its output controls Q35, thus keeping modulation signal level to a 

relatively constant value. 

Refer to the Block Diagram shown in Fig.7. 
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S. SSB Transmitter Circuit 
• 

In the mode of SSB operation, either of first local oscillator frequency 

of 37.660 -- 38.100 43z (AM/USB) or 37.657 -- 38.09) MHz (LSB) will be 

led to the IC3, No. 4 PIN terminal. On the other hand the 10.695 MHz 

(in LSB mode, this will be shifted to 10.692 MHz as previously mentioned).  

generated with Q12 is led to the balanced modulation IC (IC4). The IC 

is de-signed to produce carrier-suppressed double side band signals when 
an audio signal amplified with ICS is applied to the PIN terminal of NO. 1. 

Thus produced DSB signal will flow to Q13 and amplified, then led to the 

XF (crystal filter) to separate the desired side band. 

The side band signal is led to the Q14 and amplified, then, the output 

is led to the No. 3 Pin terminal of IC3 and mixed with the first local 

oscillator signal to produce 27 lliz transmit signal. The 27 Nlliz SSB 

output is the led.to  the 14 and TS, then further led to the linear amplifiert. 

Q7, Q8, Q9 and Q10. 

Thus amplified RF output is finally led to the antenna terminal through 

the Bandpass and low pass networks provided between the Q10 and antenna 

connector. 

To avoid over modulation distortion, an ALC circuitry consisting of Q35 andi 

Q38 is provided in the S511 microphone amplifier circuit. Another ALC 

circuit is also employed in the RF circuit (from Q10 to IF Amp Q14) to 

reduce the distortion in the RF stages. 

Transistor Q36 and Q39 are switching circuits to operate ICS as a SSB 

microphone amplifier. 

Refer to the Block Diagram shown in Fig. 8: 
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6. Noise blanker Circuit 

An impulse signal included in the IF signals will be picked up through 

the capacitor C113 and applied to the D21. The rectified positive-half 

voltage is then applied to the transistors Q24 and Q25 and amplified to 

the enough level capable of turning the transistor Q26. The amplified 

impulse signal makes Q26 turn on while the impulse is being applied. 

In other word, the primary circuit of TIO is grounded to the chassis 

through C121 and the emitter-collector of Q26, so no mixer output will 

be obtained during this period. In this way thelimpulse noise will be 

blanked out. 

D20 is the diode provided to control the bias voltage to the Q24 in 

according to the signal strength of the normal signals received, thus 

avoiding operation error which would be caused by the normal signals. 
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7. S.3uel‘h Circuit. 

When AGC voltage lowers with a weak received signal, transistors Q32 

and Q33 turn on and this makes Q34 turn off, controlling the bias 

voltage to the AF AMP (ICS) and disabling the aaplifier. On the other 

hand when the transistor Q34 is turned on, the amplifier will start to 

operate. 

8. Regulated Power Supply Circuit  

This circuit consists of Q44 and DSO and supplies the regulated voltage 

through the switching transistors Q40, q41, Q42 and Q43, depending upon 

the mode of operation. 
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INSTALLATION INSTRUCTIONS 

• 

CB- CHANNELS AND FREQUENCIES - 

Ticeclueney Channel Frequency Citantiel 
26.965 MHz 1 : 27.085 MHz 

4
 , 

rl  C
e
a
 S
ta  

torsiN
 

- 26.975 MHz 2 27.105 MHz 
26.985 MHz 3 ' 27.115 hIHz 
27.005 MHz 4 27.12511,IHz 
27.015 Mt 5 27.135 MHz 
27.025 MHz 6 27.155 MHZ 
27.035 MHZ 7 27.165 MHz 
.27.055 MHz 8 '' 27.175 MHz 
27.00.5 MHZ .,9 21,40 mut 
iiSilifiiii . 18 _., pS,P0 Mf4 

Frequency 	Manna 	Yreqmsnsy 	i3fninel 

27415 MHz 21 27,215 MHz at 
27.225 MHz 22 27,325 MHz 32 
27.235 MHz 24 27.335 MHz 33- 
27.245 MHz 25' 27.345 MHz 34 
27;255 MHz 23 	. 27.355MHz 35 
27:265 MHz 26 27.365 MHz 36 
27.275 MHz 27 27.375 MHz 37 
27.285 MHz 28 27.385 MHz 35 
27.295 MHz 29 27.395 MHz, 39 
27.3051411z 30 27.405 MHz 40 

STRAL, I AN 
18 C.hari n-e 1 3.. 

- 	• 	• 
Frequency Channel 
27.015 Mhz 
27.025 

VI 27.035 
SI 27.055 
iv • 27.065 
H . 27.065 

27;095 	" 
St;105 	" 
47418 . 4. 

27.145 	" 
21,175' " 
.27.185,  !' 
27195. 
27.205 	" 27 
2.7.225 	" 

. 

. 	* 

2 
3 
4 . 	. 
5 
6 
7 
8 
9 

14 

/3 
14 
15 
16 
1/ 
18 

. 

, 
• 
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RG-58/U COAXIAL CABLE 

14-TYPE CONNEC1 OR 

. 	CB.  ANTENNA SYSTEM 
• 

It is very Important that you use the correct type of transmissionline. It should boot the coaxial type and .should have 

an impedance equal to the antenna impedance. 	 • . 
Since the 	 is designed to operate most efficiently into a 50 SZ load, it is best to use a 50 fl coaxial cable. 
We suggest type 11 &SON.. 
There are many different types of antennas designed for CD mobile use. Selection of one should be made on the basis 
of the type of installation, or car mount .desired and the antenna specifications. A vertical Whip normally has a 350°  
radiation pat tern: and it can be mounted on the rear bumper, rear fender, or trunk lid. 
Generally, it is better to mount the antenna on the-left side of the car than on the right side, to minimize contact with 
trees and other low-cleerance obstructions. Generally, the better the antenna, the better the communications. aver • 
greater distances. A full 114 wavelength antenna is usually more efficient than the shorter versions equipped with i 
loading coil to electrically make up for the shorter length. However, the antennas can provide adequate iervice, and ba 
less proneto damage from contact with external obstructions. Some short antennas can be more centrally located on' 
the car. -The car body acts as a ground plane and tends to shift the radiation pattern to 
favor. a diagonal line, running from the right front of the car to the left rear, for•an 

tenna mounted on the right front or left rear portion of the car. For an antenna 
zunted on the left front or right rear portion of the car, the pattern will follow the 
lgonal line from the left front to the right rear of the car. For a more circular 
tient, the antenna would have to be centrally mounted on the car. Effective antenna 
right, clearance and directional characteristics are effected by terraine, buildings, 

nnels, bridges, etc. Generally, the fewer the obstructions and the higher the ground 
vet, the greater the range of communications. 	 • 

• • 

'CB ANTENNA 

1/4lt  

7 

NORMAL CARE AND MAINTENANCE 
. 	• 

I the eghig!ir h bra thn tguse (if much ntrhe italeNertrice, 
6nrkste ,iii /€ &W4e1tiftiiOf ION MA 	Ottilitile,. 
wilt pia* 'fp F06111-4 *MA/ Witt tfiemti•bliel ouiplify 
Sheik ACAy flQS ihn jav hni ft Pik 3If 
toiaily -from' esterhg$ 	 fef-f4YST1.4400 
exceptionally quiet. Steady high ntaise levels cannot be ; 

. • 	totally eliminated by the international Automatic Noise i 
. Limiter circuit. Noise. prOblems cannot be -solved 

PUSH 

	

	 internally (in the transceiver); they must be solved at the 
. Push in and finale 

clockwise to connect. 	source of the noise. 	 - 	. 

FUSE W..% 	 LOCK :. 	 dealers whictt include all 'necessary parts and instructions.: 
. Several noise suppressor kits are available from local 

(ORDER  PART. NO.  A7-71  

push and rotate counterclockwise 
to disconnect. 	 REMOVE 

40. 

o ff. vow to we gi oilifOr recifOSahent.- the of; lalgat 
• fuse may not prows ffig te* fr6f6 'oxiszigisive tilustif 

drain. 

• To clean the outside of the set (escutcheon and chassis) 

wipe off dust with a soft cloth. • 
Never use benzine, thinner or any Other type of solvent. 
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