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Cobrea: “§.0.S.” Emergency 2-Way Radio
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OFERATING THEOQRY OF PLL FREQUENCY SYNTHESIZER

1. Fundamental theory of PLL Ciscottry

The purpose of PLL (Phase Locked Loop) cliewt 5 1o genzrate multiple number program-
abole Neguencies from a signal reference Trequency with quarly crystal acceracy,

A hasic PLL circuitry congsts of reference oscillator, VOO, phase comparator and D0 Tifer
[lovw pass filter),

| {Figure 1)
i Reference ose
| |
= Fhase __ 0
{ 3=
Comparator Fier
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T I— - Contraolling T voltnge —,l
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With the above circwit the VOO (Woliage Controlled Cecillator Frequency is effectively locked
ter the relerence ascillator, and its accuracy is as pood as the reference ozcillator,

Since the CH radin’s adjacent channel spacing is 10KHz (or multiple of $KHZ), our purpose
should be 1o preoduce multiple of programable frequencies that are spaced apart by 10KHz.

Therefore the basic PLL circuitry is espanded as follow:

[ Figmre 1}
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The most important part of YOO cirewitry is 8 waltage conteolied variable capacitor called
varizap or varaclor diode whose capacitance depends on DO voliage applied 10 its cathode,

J Controlling I Valtoge T
= “
i — o5 ¥oltage dependuni
{".api:ill,rr
e Wapactor Diode
o
D Voliage

The varactor dicde is responsble lor setling VOO0 frequency, and once s=t it regulates the
YOO trequency against the reference.

The VOO frequencies are chosen in 16 to 1 TMHz range as shown on table 1.

To obtain transmitt signal the YOO is mixed with 10 24MHz, As an example Tor channel 1:
1024 + 16,725 = 26 965MHz

For receiver mode the WO is used as a first local cacillaror

channel 1:

26265 — 1627 = 10.4605MHz

The above first [F of 10.695MHz is mixed again with 1024MHz erystal oscillator frequency
which serves as the second Jocal osellator.

10695 — 10,24 = 0.455MHz

Ax can b= seen above the VOO frequency shifis from 16,725 1o ]6 27MH: when changed
from transmitt to receive for the same channel 1.

The shift is accomplizhed by “read only memory™ incorporated inside the PLL IC-1 betwesan
the selector switch and the VOO divider (programable).

When tranamitt logic signal 15 applied to the 1C-1 through pin 19, the programable divides
will divide incoming VOO frequency by 3345 to produce SKEHz sampling signal.

16.725 + 3345 = 5KHz

For the receiver mode the programable divider will automaticelly change to divide the VOO
frequency by 3245

16.27 + 32%4=5KHz

Mote that the reference frequency of SKHz is obtained by dividing the 10.24MHz by 2045
times. (SEHz reference is used instead of 10K H: for division convenlence),

See table | for transmit/receive mode VOO lrequencies.

L. Transmitier Circuit
IC:1 (PLL LSI}, VOO section of IC-3 (pin 1, 2 and 3) are operational regardless of ihe
receive of transmit mode. When the radio is sel to the transmit mode, mixerfamplifier
section of IC-3 (Pin 4, 6, Tand 9, Q12, 08, 9 and Q10 are activated. The VICO frequency
selected by the channel selector switch is mixed with 10 24MHr to penerate desired fransmit
irequency. The mixing B done by z balanced micer circuit located inside the 103,

Eguivalant Circuit of 1C203

Ruffer
[,
me —

——

| 10.24MHz
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The resulting transmit frequency Nram pin 9 of 003 s filtered by T2 and T3,

08 is an amplifier/switch cireuit, When YOO frequency is aut of ©Lock” condition pin 14 of
(-] pulls down bios woliage of O 10 ground disabling 08 from passing possible illepal fre-
QUENCEEE,

(¥ is 3 RF power driver circuit and (10 is the final BF power amplifier.

A modulating audio sipnal = applied to the collectors of O and QL0 throwph 2 avdio power
tramsfzrmer TLO

The avdico sipnal {mic input) applified by a stagle power 1C-2.

The modulastion limiting &8 accomplished by a automane fevel control circuin which is as
Frollow:

R3G T M2
. | Prower T
e AAA | _—
. L P I
Mic Inpus | e
] F_F'_'_'_'—
| Wariahle Level
Atftenuator — == [hetector
Lo D6

L5 and €81 are series resonator, ana Lo, LT, C82, CH3 and C534 make up pie-tow pass filter.

CT7 is factory selected and limits the BF outpur power leve] to within the FOOC limit of 4
Walls,

. Beceiver Circuil

In the receiver mods of opemation, Q12 transistor is torned off. Also bias voltage is applied
iz {4 and a proper bias and AGC voltage is established o QL QZ, and 04

Q1 iz 2 27TMHe BF input amplifier, and any excessive input sipgnal is limited by diodes Dl
amd 132, The amplified 27MEE i mixed with YOO frequency selected by channel switch. For
channel 1 %00 is w2 atl 16,27 MHz, The resulting first 1F is 26,965 — 16,27 = 10.695MH1z.

012 is the first converter, and the 10,A95MHz iz sharply filtered by T7 and a ceamic filter
CF-1. The flst TF s again mixed witls 2 second Docal oscillabor of 10,24MHz,

100695 — 1024 = 0455 MHz.

013 iz the sepond converier and the 4:3KHz. Second IF o fltered by a razor sharp caramic
filter of CF-2 coupled with TH,

Okt s a first 455K Hz amplifier, and 1he Q5 being the last amplifier,

035 is 8 derector dicde which produces audle sgnal as well as a negative D0 voliage for AGT
action. The negative voltage also provides forward biasing to the cathode of AML clipping
dlinde of I3, The hinging volage has a time constance defermined by B28 and CX2. Thesefor
any sharp negative going pulse from D3 will back bias D4 and be clipped.

Modulating
Skgnal



agram

.
i
¥

PLL Elock D

26. 565 MMz

D, 695 MHz st IF

HIXER

26965 MHz
T

Audlo muting
Tx Inhibii

e

7]

-

TESRE Selact
TE. D

Rx. |

¥ 16.27MHZ
T 16, T2% MHz

(]
oz
03

o— & Joa

Lan

FDout

O——{f—“) S
- D—(UD D&

Ve

BCD FROGRAM

o7

0455 MH: 2nd IF

FILTER

[ [k

m 10240 MHz

Ly

L CHS

12—



Frequeancy Charl

(Table 17

CH CHANNEL CRYSTAL VCo
NO FREQ {MHz) Q50 X 1 RX

1 26,965 [0.34 16,725 1837

2 26,875 " 16735 1828

3 26985 B 16.745 16.29

4 27.005 16,765 1631

5 [ 27.015 16,775 16,32

& 27035 i 16,765 1633

7 27035 - 16795 | 1634 |

B 27055 16815 1636 |

) 27.065 16,815 1637 |
o 27075 o 16,435 ECEC
Ll 27085 " 16845 1639 |
12 s B 16,865 16.41 !
13 27015 | *' 16,875 16.47

14 27125 B 16,885 | 16,43

13 EEREE B 16895 1644
16 37155 B 180915 | 1646
17 27.165 16,925 16.47

14 27.175 16,935 1648

19 IT1ES 16,945 16,49

20 27.205 16965 | 16.5]

2 27215 16475 16,52

22 27.225 16,985 16,53

2 27.255 17018 16,56

24 27.235 16,595 1654
25 | 1ma4s 17 005 16,55

2 27.265 174028 16,57

17 27.275 ) 17.035 16.58

28 | 17285 o 17.045 16.59
I T " 17.055 16.60

30 27.305 17.065 1661

al 27315 " 17.075 1662

2 27.325 17085 | 1663

33 AT 335 17095 1664
E 17345 - 17.105 16.65

a5 17355 " 17115 16,66
36 27,365 " IEREE 1667

37 17,375 o 17.135 16.68

38 37385 " 17.145 1668

KL 17,395 17.155 S - %l
40 ; 27.405 " 17.165 1671



TEST EQUIPMEMT SET-UP
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ALIGEMENT PROCEDURES
39TLD

ALIGHMENT IMSTREUCTIONS

Cantion: Use isolation transformer or observe polarity when connocting
test egquipment. Maintain line wvoltage at 120V AC. Allow a 15=-minute
warm—-up period. Adijustments made with a 13.8 volt DC input. Connect

low gides of test eguipment to ground unless specified otherwise. Connect
a 50-ohm dummy load or antenna before keying transmitter. Connect
microphone.

—r m———— — —

SYNTHESIZER ALIGHMENT

TEST LEQUIPMENT TEANSCEIVER ADJOST EEMARKS I
Input of freguency Channel 19 cr-1, if Check for 10.240
counter to pin 12 necessary Mhz, *100H=.
of IC 1.

l i
Input of DT metor Channel 40 T 1 Adjust for 5.0
betwean TF-1 and Transmit Vv DC.

ground Pin 17.cf IC 1

Input of DC meter Channel 1 Check for approx.
between TP-1 and Receive : 1.5 v on ch. 1.
ground .

Eltﬂlﬂ S I_.E‘:IEL.P.J.T(;N['H:H"I‘

o —

Connect an BF wattmeter and EG—th: Z2h-watt dummy load to antenna connector.
NOTE: Be sure to check transmit freguency and power on all actiwve
channels after alignment of transmitter.

TEST EQULPMENT TRANSCE IVER | ADJUST “REMARES
Input of oscilloscope| Channel 19 | T 2, T 3, Adjust f[or maximum
Lo the base of O B | Transmit T 4 amplitude on
and ground. oscilloscope.
Input of oscilloscope | Channel 19 E T 4 Adjust for maximuam
to the collector of Transmit ! amplituds on
B and ground. oscilloacopse.
Input of EF wattmeter| Channel 19 Adjust for maximum
to antenna input. Transmit oukput.
Input of RF wattmeter! Channel 19 L & Adjust for 4.0
tz antenna input. Transmit ; watts autput

: ma ximuam .

]
Tnoul: of RF wattmeter| Channels 1 & 40 I ! Check for balance
to antenna input TransmilL aof power out on
channel 1 & 40.

10



ALIGNMENT PROCEDURES CONT'D__391TD

TRANSMITTER ADJUSTMENTS

i i

——

e e e e e e R

| Connect an RF wattmeter and Bd—-ohm, 20=watt dummy locad to antenna cnnﬂenLnrJ

after adjustment of tranamitier.

e A L, —

NOTE: Be sure to check transmit froguencoy and power on all actiwve channels

TEST RQUIPMERT TRANSCE LVER | AaDJUST | HREMARES |
Input of froguaney A1l channels Check for proper
counter to the Transmit frogquency on all
antenna laad. channala.
Ioput of oscilloscope | Channel 1% EV 1 Adjust for S5%
to antenna output. Transmit modulation.
Apply a 20mV, 1000hz
ta the microphane
inpubt circuitb. I
I - |

RECEIVER ALIGNMENT

Connect an AC VTVM or AF wattmetor acrass speaker wvoice coil.  Adjust
wilume control to obtain a suitable indication. Set generator output low
enough to prevent AGC limiting. Presset controls as follows unless other-
wise noted: Range control in Near position.

=

e —

TEST EQUIPMENT | TRANSCEIVER | ADJUST REMARKS
= T———— 1]

output of signal | Channel 19 L=-104, L-105, adjust for maximun
gehnerator thru .Qluf | Receive = range | L-106, L-107 | cutput.

capacitor to input of | control in Far T-6, T-7, T—ﬁ

L-014, 435 kKhz, 1000hz position. T=-9

B 30% modulation.

Output of signal Channel 1% T=5, T=&, hAdjust for maximum
generator to antenna Recelive — range T=7 output.

input. 27.185Mhz, control in Far

1000hz 8 30% modu- oosition.

lation.
RECEIVER ADJUSTMENTS o

Connect an AC VIVM or AF wattmeter across speaker voice coil.  Adjust

volume control to ohtain 2 suitable indiecaticn. IPreset contrals as
follows, unless ctherwise noted: Sguelch MINIMIM, AWL off.

|

e ——_

S

11

TEST BQUIPMENT | TRANSCEIVER ADJUST | REMARKES

Output of signal Chamnel 19 BV 2 Adjust so that _
genesator to antenha Receive - in squalch just hreak51
input, 27.185Mhz, Wear position. |
1000hez 8 30%

modulation, 1000uy.



Parts Layout. (Component Side)
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Parts Layout. (Pattern Side)
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TRANSISTOR WVOLTAGE CHART (DC)

CORDITRONS
MESSURED 0N IBCH
N BIEAMAL

NO OO LATION

P
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i

& & 8 g o T E
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Functional Block Diagram

19, 74 M7
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LOGIC TABLE FOR 1. C.'5

FIN #§

CHANMEL

1o
11

12
13
14
15

16
17
18
19
20

21

22

23
24
25

26
27
28
29
30
il

32

33
34

18



LOGIC TABLE for 1C°8 CONT'™D

]
1

1] 1}
@ O

CHANNEL PIN #

35 1
346 4]
37 1
ig 0
39 1
40 0
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Integrated Circuits

KLk T2O5CF TATCE aF ANIOE

LCTIR

TRANSISTORS

M PEEERS
MPSSES]
MPS3634
MP5EEE |
M 318

MFS3426 ZSCIET o ESLEmd ZEC207E or PECIAOE

KLR32I

bbbttt thsded
\é

20



21

LCTI3I

eEE-H
0ono

ANIO3
N
|
f
¥ .! !
:
£l
J',Ll m
g 5
(mmmmmmmme] =]
KIATZ08CP




Wiring Diagram (Chassis and Microphone Pins)
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Exploded View




EXPLODED WIEW DPARTE LIST

RO. DART HAME FART NUMEER QTY.
1 Fraont Bodwy 257-143-9-001 1
2 Helder (Lever MTG) TE=127T=9-001 2
E| Holder (SPE MTG) TE9-127=9-002 2
4 Holder [MIC MTG) TEG=12T7=5%=0013 1
> P.T.T. Lewver T4l=154-9-001 1
L] Heat Sink (2} 747=113=5=001 1
7 Heat Sink (n) 747-113-9-002 1
B Heat Sink T47-113-9-003 1
9 Shield Housing 256-165-%-001 1

10 Shield Housing 256-165-%-002 1

11 Ehicld Plate (Bottom) 256=160=%=0073 1

12 Shield Plate (Upper) 256-165-%-004 1

L3 Back Flate 2pl-1a66-9-003 1

14 F.C.C. HName Flate EO00-0%7-9-001 1

13 BEscutcheon 380=-244=3=001 1
L& Lens 3H0-444-5-002 1

17 Enobk (Channel) TE1-234-%-002 1

18 Fnok (Control]) 751=234=%=0013 2

13 Caz (Lewver) ZH0=444=%=005 1

20 Cabinet {Back) 271-128-9-001 1

21 Cabinet {Uppear) 2T1l=130=9=011 i

22 Cabinet {Bottom) 271-131-9-001 1

23 Powar Ant. hasg'y HEZ-dE2z-9-001 1

24 Spoaker 2% 8 ohm 0.5W SB0-044-9-001 1

25 Condenesexr MIC 50=007=9=001 1

26 kotary 5.W 40 CH ORI-2R4-9-001 1

27 r.T.T 5.W 091-015-8=001 1

23 Spongs (P.T.T S.W) FE1-110-9-001 1

29 Sponge (Cover) FE1-110-9-002 1

an Spoaker Grill TER=127=-9-0019 1

a1 Insulation Plate 3a2-098-9-001 1

e Insulation Flate 342-0%98-0-002 1

33 Main PF.C.B. A02-611-9-001 1

34 Channel 5.W P.C.B. 302=B13=8=001 1
15 L.E.D. Display F.C.DR. WN2=614=-9=-001 1

24
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39
40
41

q2

413

44
45
46
47
48
49
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FART NAME

FART MIMBER

QTY.

P.T.T 5.W B.C.B.

{+] Machine Ecrew

MixE [(Rlack)

{+) Machine Screw

(+) Machine Screw
(+) Machine Screw
[+) Tapping Screw
T2.6x5=15
(+) Tapping Sorew
TX.B6NE-15

{+) Tapping Screw
TIxE=15

Nut (M3}

Spring Washer (M3)
V.R HBOHEA

V. R OIOEA

T.R 25C207B (E)
I.C EIa 7205 CP

(B.H)

(B.H) M3x15
(R.H) M3xd
(R.H} M3Ix6
(2. H)

(P . H)

(P.H)

32-815-9-001
G34-158-9-006

B34-159-9-002
E34=159-9-003
£34-159-2-004
10-071-9-001

710=071=9=0102

F10-071-9-002

653-075-9-001
724-053-9-001
008=436=9-002
008-436-%=001
172-082-9-001
307=-272-9-001
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CIRCUIT SYMBEOL
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REPLACEMENT PARTS LIST COBRA 39 LTD

DESCEIDTION

Transistor, MPS3426 (B)
Transistor, MPS9426 (J)
Transistor, MPS36E1 (T)
Transistor, MEPS9418R (T}
Transistor, MPS9623 [H)
Transistor, MPS9623 (I}
Transistor, MEPE9631 (T] HPH
Transistor, 25C2078 (E)
Transistor, 2502314 (E)
Integrated Circuit, KIATIISCE
IC, LC7131 40 CH FLL

IC, AN1OD3

Diode, GE, IN&0d

Dicde, Zener, UZ9.1E

Dipde, 51, EDS1I555

Dicde, 1Al00V

Diocde, Varicap, SWVC251Y¥

LED qisplay; SL221 Grn.
Crystal, 10.240MHz HC 18/0
Filter, Ceramic, SFEIl.THMS20
Filter, Ceramic, CFUJS5HT

Capacitor, Trimmer, Z20PF
TEAZRZOOE

Transformer, Choke
Transformer, OPT

Coll, BF Choke, 2.2U0H PC Type
Cail; RF Choke, 25UH FC

Choke Colil, 09,2500 Spring Type
Choke Coil, o.32UH Spring Type

Choke Coil Wire, 0.6 & 2UEW,
0,32UH spring

Coil, EF Choke, 0.45UH PC Type
Choke Coil, 0.35U0H Spring Typea
Chake Codil, 0,8650H Spring Typs
Choke Codil, 0.%50H Bobbkin Tyoe
Coil, AM, AMP 10M/M 27 MEZ A

Coil, AM, AMP 10M/M 27 MHZ C

PART NUMEEER

177-052-9=001
176-115-9-001
177-04%-9-001
176=-115=-9=004
176-125-9-0401
176-115-9-002
176=132=9-001
172=062-9-041
176-120-9-0401
I0T-272-5=-001
INT=272=9-002
307=-272=-9=003
1530=-001=9-005
152-114-59-001
151-028-%-007
151-082-9=001

154=008=9-001
138=047=9=-001
132=036=9=001
140-028-5%-001
140-02e-9-001

028-068-9-001
063-008-9-001
063-008-9-002
04 7=002=9=001
041-134-9-001
047-002-%9-002
047=002-%-003

047-002-9-004
D4B-039-9-001
047 -002-9-005%
047-002-9—006
047-002-9-007
046-039-9-008
046=039=-3=009
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CIRCUOIT SYMBAL

REPLACEMENT PARTS LIST COBRA 39 LTD

DESCRIPTION

IFT Coil, 27MHEE RY ANT
IFT Cail, 27MHE RF aMP (RX)
IrT Caoil, 10,.6MHE RF LST

BT Coil, 455EHE A

ANT Tuning, 3-5%00C

FCB, Ant., 60x60x1.&6T

PCE, Channel SW, 41x41.5x1.6T
PCR, Display, 30x3d4xl.6T

PCR, PTT SW, lexl8.5x1.&6T

Front Body, SPC ZN Plating

PTT Lewver, ABS Blk. 73

Ezcutcheaon ﬁEE Silwver SPLAY 38C

Leng, Acrvl Bmoke Silk Print

D Car Adapter Ass'v. 3-5900C
1500 +50 M/M w/fuse 2A 125V

Speaker 18.5M/M 3-5900C 2&%"
Condenser Mike, WMDOI4RY 9.7

Rotary Sw., 40 Ch. w/LED cord
GPE-0Z60 Shaft Length 20MM

FTT Sw., ALPS S5.W. (SP5-2Z2ET)

Storage Bag, Grabia Printing,
Vinyl, Org. 297x27Hx0.127

T 4 Coil, TX PRE 27MHZ
T 10 Ceil, aM, VOO PFLL
T &
T &
T 7
MIXER (EX)
T
T IFT Colil 455KHE E
L 11
—————— Ant. Stand Ass'vy.
QExe0=x1T
2Tx38x47
g ohm 0.5W
OITA = 6.7
OPTIONAL
Cho40 Antenna adapter

27

PART NUMEER

047-002=-9=0083
0ae-0218-9-015
0a7=002-9-00%
02 7=002F-9-010

0d¥-002-9-011
047-002-9=012
047=-002-%-013
0&7=-002=9=014
MZ-512-9-001
302=613=-9-001
J0Z2-6l4-9-001
I0E-615-9-001
223-480-5%-001

257-143-9-001
751-234=5-001
JE0-444-5-001

3H0-444-9-002
223-481-9-001
580-044-5-001
560-007=-9=-001

083-284-59=-001
091=015=9=001

502-158-9-002

N ———

536-440-0-000



