Synthesized
FM Two-Way Radio
32 Channel Capability

30-60W 29.7-50MHz.
KENWOOD F1, F2, F3 Z

TK-601S

SERVICE MANUAL



klepaczewski

klepaczewski

klepaczewski

klepaczewski

klepaczewski

klepaczewski

klepaczewski


i




Your Name
Company Name

Company Address

SERVICE MANUAL QUESTIONNAIRE

Dealer No.

Today's Date

Service Manual Title

Printing Date (Bottom of Back cover)

USER FEEDBACK (Please print or write legibly)

As the user of this manual, we think you know what kind of information you need to service our equipment. We are
willing to listen to your suggestions if we can get them.

Zip

1. Is the Installation information good? If not, what do you need?

2. Do you use the Circuit Description Section? Is it too difficult, too simple, or OK?

3. Do you use the suggested test procedures? Do you have test setups or test procedures that you
have found quicker or easier?

4. Do you use the suggested alignment procedure? If not, what procedure do you use?

5. Are the Parts Lists quick and easy to use? If not, how would you like to see Pars L.ists arranged?

6. What other information would you like to see?

7. General Comments

Fold, tape-seal and mail; postage will be paid by TRIO KENWOOD COMMUNICATIONS.

Please do not staple



NO POSTAGE
NECESSARY
IF MAILED
IN THE
UNITED STATES

BUSINESS REPLY MAIL

FIRST CLASS PERMIT NO. 655 COMPTON, CA

POSTAGE WILL BE PAID BY ADDRESSEE

TRIO-KENWOOD COMMUNICATIONS
1111 WEST WALNUT STREET
COMPTON, CA 90220

ATTN: LM PUBLICATIONS



CONTENTS

SPECIFICATIONS . .. ittt et e ittt e e e e e e e e e e e e e e e 1-1
GENE R AL . . e e e e e e e e e e e e e e e e e e e e e e e 2-1
LAV 2701 16 1=t I T 2-1
OPERATING INSTRUCTIONS . . . o ittt e st e s i e e et et e e et e e i e 2-1
PREINSTALLATION CONSIDERATIONS . ... e e e e e et e e e e e e e e et e e e e eaas 2-2
FIELD REALIGNMENT . ...ttt et et e e e e e et e e et e et e e et e e e e et eans 31
1. DEALER SALES FLOW CHAR T . . ..ttt ittt e i it e e et e e e e e e e i et a 3-1
2. QY ST EM SET-UP . . it it e s et et e e e e e e e e e e e e e e e e 3-2
3. INSTALLATION AND CONVERSION . ... ittt e e e e e e e e e e e e e e e i i e e aas 3-3
4, JUMPER FUNCTION LIST .o it it ettt e it et et et e e ittt et e ettt eie s o 3-6
CIRCUIT DESCRIPTION ... ittt et e e e e ettt e e e e e et e e e e e e e e e e e e e e aas 4-1
Transceiver General . . . . . o . e e e e e e e e e e et e et e e e e 4-1
Frequency Synthesizer General . . . . v o vt i it it e et e e e et e e e e e e e e e s 4-1
Frequency Synthesizer Common LoOp . .. .. .. it i e e e i e e 4-1
Frequency Synthesizer TX LOoop . . . o oottt i it it et e et et e e et i i a s it s et a e e s 4-2
TX Frequency Shift CircUit . . ... .. i i it i it e bt it e e e 4-4
[ 3o Yo L3037 1 < 4-4
B G 115 . 4-5
8= o2 £ 4-5
1 4-5
LG ST=Y ot o o T 4-6
NOISE BlanKer . . . . o e e e e e e e e e e e e e e e e e e e e e e 4-7
SquElCh CIrCUIt . L. o it e e e e e e e e e e e e e e e e e e e e e 4-7
Power SUPPIY SBCTIONS . . o ittt e e e e e e e e e e e e e e e 4-9
PLL Signal Path Diagram . .. .. . ..ttt ittt i ettt et et ittt et ettt et e 4-10
TX Signal Path Diagram . . . . ...ttt et e i e e e e e e e 4-11
RX Signal Path Diagram . . . . ..ottt i et e et e e e e e e e e e e e e 4-12
DISASSEMBLY & ALIGNMENT S . . . .. . it ittt e e e et e e e e e et e e e e e e e e e 5-1
1. Case SCIBW FEMIOVAl . . v i it ettt e e e e s e et e e e e e e e e e e e e e s 5-1
D 000 1YL= Y o Yo 171 5-1
3. Front panel removal . . ... e e e e e e e e e e e e e e e e e 5-1
4, TX-RX UNIErEMOVAl .« ottt e et e e e et e e e et e e e e e e e e e e e e e e e e e e 5-2
B PLL UMt remMOVal . . ottt e e e e e e e e e e e e e e e e e e e e e 5-3
B. SPeaker remMOVaAl . . . o i e e e e e e e e e e e e e e e e e e e e e e 5-3
7. LEDreplacement . ................. e e e e e e e e e e e e e e e e e e e 5-4
8. Installing a CAL (CALL) LED : PY5534S YELLOW for D903 . ... . . .. ... i et ee e v as 5-4
9. Channel illumination lamp replacement . . . .. . . . it i it it e e e s et e 5-4
10. Channel switch replacement (1—=6CH) . . . . .. . i i i e et et e e e e et e e iaea ons 5-5
11. Channel limit switch stop screw placement . . . . . . . . i it it it et e e e et e e e e e e 5-5
12. Test eqQUIPMENt reGUITEA . . . . it i it e it i n e e e e e e e e e e e e e e 5-6
K TR Y 1T T T2 T S 5-7
N VT o 4= o 7= 1 5-9
DIAGRAM AND PARTS LIST . . ... e e e e e e e e e e i e 6-1
1. DISASSEMBLY DIAGRAM AND PARTS LIST . ... e i e e e e e e e e e e e e e e e aes 6-1
2. CIRCUIT BLOCK DIAGRAM . . . . e e s e e e s e e e e e e e e e e e e e e e e e e 6-2
3. SCHEMATIC DIAGRAM . . . . ettt i et e e e e e e e e e e e e e e e e e e e e e 6-2
PLL UNIT PARTS LIST o . ittt et e e e et e e e e et e e e et e e e e e e e et e e e e s 6-3
PLL unit Printed Circuit Board . . . . . . . it et e et et et e e e e e e e et e e e e e e e e 6-8
PLL unit Schematic Diagram . . . . . . i ittt ittt e e et e et e e e e e e e e e e e e e e e e e s 6-9
TX-RX UNIT PARTS LIST . ottt it i e e e e e e e e s e et e e e et e e e e et e e e e e e s e o 6-10
TX-RX unit Printed Circuit Board . . .. . . . . i it e e e e e e e e e e e e e e e e e e e e e 6-15

TX-BX unit Schematic Diagram . . . . . . . o ittt e e e e e e e e e e e e 6-16






TK-601!

1. SPECIFICATIONS

(GENERAL)
FreQUENCY RABNGE.... . oottt e ee et e e e rae e s reres s e s e bb e et e sbba s e e s bbbt s e e r e s e s sana s e pe s 29.7 ~ 50MHz
Number of Channels...............c.ccoeis 6 channel on basic unit 16 semi-duplex channels, or 32 simplex channels, adaptable.
CHRANNEI SPACING «...eeiieeiiiiree ettt e et e e et bttt e e e e s b e st e sssanbeessatrsees 20kHz (PLL channel step 2.5kHz)
oY o1 VoY) & Vo 1 T O OO P TN 13.6V DC negative ground
Current Drain.......... et eeeeteeeeeeeahtreeeeeeeeaeeeieeateatienseasbeeetesiaotroete eoahbeeeeeeeehbtbeenteeatte et e e ae e e n e aenesea e st reneenteaeeas aba 0.5A on standby
1.0A on receive
12A on transmit
(30 (Y 00N o1 SO U OO ORI OT OO Receiver 100%, Transmitter 20%
TeMPOrature RANGE .......coouiiiieiii ittt st e et e st st ee st b e eames s s aseaestnnesnreeans -30°C to +60°C (-22°F to +140°F)
DIMEBNSIONS. ...t 2.56" (656 mm) H x 7.29” (185 mm) W x 9.45"” (240 mm) D
LTAYZ=11+T 1 SO U OO O T O OO OO RO PO OT RO OROTPTROPIRE 4.91bs (2.2 kg)
(RECEIVER)
(Measurements made per EIA standard RS-204-C)
RE INDUL IMIP@AANCE. ... . et ieee et ettt e et e e bt e st e e ehb e e te sttt e e £ eamrae e e nen b e teaab et e et nmmen e e e aerrenebeste e e e e nn s sasens 500
Sensitivity
EIA T2 AB SINAD ...ttt eetn ettt ebe et eae s e e et et e et e s ta e bt eae st e nes . 0.25uV
20 AB QUIBTING .. .eeeeieeiiit et rb et e e rt e e st e e e e sttt e Er s e st e ee oot Rt e r e ne e a e e senr et e rerae s ret e r st ra s . 0.35uVv
S QUBICH SBNSIHIVITY ... veiieeii ettt e e et e ettt et e e e et a e e eab e e s ettt e ne s e bt bttt e ettt ne e hbene s e nresesannesnaren 0.2,V threshold
M OTUIBLION ACCERPTBNCE . .uueiieiiiieiciieee ettt ee e et aeeeetraee ettt earaetesaeaaeassseeassesssaeaessssaeeaeeasssaeeanssseenanseaeassaseeassssenrsnssnnes siasn +7 kHz
oY= LYo (1771 1Y 2O USRS . -80dB
1 1100 Te (1113 (o Lo FSR RSO P UPPPPRN . -75dB
SPUHOUS 8N IMAGE REJECTION . ...cceii ittt re e e et e e b e e e e s bt e e aetbr s e s be e sttt e asbaesrbbeaareeesebeaabeessessbbsae st mrrees . -85dB
AUAIO POWEE OULPUL...evveeeeieireiire ettt et 4 watts at less than 5% distortion
FrEQUBNCY STADIIITY..o.ceevreererieiriee ettt +0.0005% from -30"C t0+60°C
Channel FreqUENCY SPrEAG.............oioiuiiireiiiieee e et teeeree st teestbbr e e s et e o breaaaasbtteeeeeasssaeessesnraeesssseeearssaesseessaesssarsssssannn mran s ar 1 MHz
(TRANSMITTER)
(Measurements made per EIA standard RS-152-B)
RE POWET OULPUL ...c.oviiitiiiiiiiiie s oie st ieeieecein e s et et e e sttt e s saesatbeassbeesbessttesaebaesasneessebbesaneeertnsnas 60 watts adjustabieto 30 watts
R QULPUL IMDBAANCE. ..coio it eee ettt et et e etee e s sebee s e br e e suren e resa s bbb e ee s sttt s e nsseea et be e s nanneeseneasabeannn e s emnaan s 2ess 500
SPUMOUS BN HBIMOMICS ..eeiiviitiiiitie e itie st e st e bt rte s et e ss e s e beeeesbesbeebe e s estaeseasstesabsessbesenbeeasssesatesanseesabestberesasesesmnnes . =70dB
IMIOGUIBLION ..c.veiecteieee st ee ettt e e er e s et e e e s e et e s b e e staenaeesanbaestteebeebbeesabbaansebsennnesasne 16F3, =5 kHz for 100%at 1000 Hz
Direct FMModulation
FIMEINOISE ..ottt ettt e e ettt eeate e e eab e e et b aeas e e e e as e et b eesaeaab b e e ambeeeb e e s e e aas b e e e eubee e bR e shae s e abena et e e s Eeeeaeeesbbtenteshenre bbbt nan . —-45dB
Microphone Impedance ........................................... Lowim pedance
W\ UT s 3 0111 € 1a (Lo 12 WERTORS RO OO PO OO U PR PIOTURR Less than 3%at 1000 Hz
FrEQUENCY STADIITY........ovoiveeieieeiieesereeesesesae s sttt es e +0.002% from —30°C to +60°C
Channe! FrEQUENCY SPrEAQ..........c..ovoveiieetiieieeeeteet ettt iteesseses et sses e e ec s e s esaesestesseteb et s ss s e s eeasaetsteseaeaeasetasrsessbessseanecni . MHz






2. GENERAL

INTRODUCTION

SCOPE OF THIS MANUAL

This manual is intended for use by experienced techni-
cians familiar with similar types of commercial grade com-
munications equipment. It contains all required service
information for the equipment and is current as of the pub-
lication date. Changes which may occur after publication
are covered by either Service Bulletin's or Manual Revi-
sions. These are issued as required.

ORDERING REPLACEMENT PARTS

When ordering replacement parts or equipment infor-
mation, the full part identification number should be
included. This applies to all parts: components, kits, or
chassis. If the part number is not known, include the chas-
sis or kit number of which it is a part, and a sufficient de-
scription of the required component for proper identifica-
tion.

OPERATING INSTRUCTIONS

TK-601

PERSONAL SAFETY

The following precautions are recommended for
personal safety:

® DO NOT transmit if someone is within two feet (0.6
meter) of the antenna.

e DO NOT transmit until all RF connectors are verified
secure and any open connectors are properly ter-
minated.

® SHUT OFF and DO NOT operate this equipment near
electrical blasting caps or in an explosive atmosphere.

® All equipment should be properly grounded before
power-up for safe operation.

® This equipment should be serviced by a qualified tech-
nician only.

Fig. 2—1 Operating Controls and Indicators
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1. POWER-UP

To turn on the radio, rotate the OFF-VOLUME control
clockwise until a click is heard. The channel lamp indica-
tor will illuminate to indicate power is ON.

2. TO RECEIVE

Operation Procedure

1. Disable QT
{if so equipped}

Remove microphone from its hanger.

Turn SQUELCH control counterclock-
wise until noise is heard.

2. Unsguelch radio

3. Set VOLUME control Adjust VOLUME control for a normal

listening level.

4. Set SQUELCH control Advance SQUELCH control clockwise

until noise just stops.

Rotate CH selector switch to desired
channel.

5. Select operating fre-
quency. {Multichannel
models only)

The radio will now receive all traffic on the selected channel.

6. Enable QT
{if so equipped}

Insert microphone back into its hanger to
activate KQT-1 or -2.

You will now hear messages for your system only.

3. TO TRANSMIT

Operation

Procedure

1. Disable QT Depress MONITOR button ON.
{if so equipped) ~or-
Remove microphone from hanger.

2. Select operating fre-
quency.
{(Muitichannei models
only)

3. LISTEN DO NOT TRANSMIT if channel is in use.

Press and hold the microphone PTT
switch. The Red LED on the front panel
will glow indicating the transmitter is
ON.

4. Key transmitter

Hold microphone at about 2 inches dis-
tance and speak at a normai voice level.
Keep transmissions brief.

5. Transmit message

6. Receive reply Release the microphone PTT switch.

7. Enable QT at end of Depress MONITOR to the out position.
the conversation. and
(if QT equipped) Replace the microphone into its hanger.

PRE-INSTALLATION CONSIDERATIONS

1. UNPACKING

Unpack the radio from its shipping container and
check for accessory items. If any item is missing, please
contact TRIO-KENWOOD immediately.

2. LICENSING REQUIREMENTS

Federal regulations require a station license for each
radio installation (mobile or base} be obtained by the
equipment owner. The licensee is responsible for ensuring
transmitter power, frequency, and deviation are within the
limits permitted by the station license.

Transmitter adjustments may be performed only by a
licensed technician holding an FCC first, second or general
class commercial radiotelephone operator’s license. There
is no license required to install or operate the radio.

3. PREINSTALLATION CHECKOUT

3-1. Introduction

Each radio is adjusted and tested before shipment.
However, it is recommended that receiver and transmitter
operation be checked for proper operation before instatla-
tion.

3-2. Testing

The radio should be tested complete with all cabling
and accessories as they will be cannected in the final
installation. Transmitter frequency, deviation, and power
output should be checked, as should receiver sensitivity,
squelch operation, and audio output. QT equipment opera-
tion shouid be verified.

4. PLANNING THE INSTALLATION

4-1. General

Inspect the vehicle and determine how and where the
radio antenna and accessories will be mounted.

Plan cable runs for protection against pinching or
crushing wiring, and radio installation to prevent overheat-
ing.

4-2. Antenna

The favored location for an antenna is in the center
of a large, flat conductive area, usually at the roof center.
The trunk lid may also provide a good antenna location. [f
the trunk lid is prefered, bond the trunk lid and vehicle
chassis using ground straps to ensure the lid is at chassis
ground.

3
|
«
f
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4-3. Radio SERVICE

The universal mount bracket allows the radio to be
mounted in a variety of ways. Be sure the mounting sur-
face is adequate to support the radio’s weight. Allow suffi-
cient space around the radio for air cooling. Position the
radio close enough to the vehicle operator to permit easy
access to the controls when driving.

This radio is designed for easy servicing. Refer to the
schematic diagrams, printed circuit board views, and
alignment procedures contained in this manual.

4-4. DC Power and wiring

1. This radio may be installed in negative ground electrical
systems only. Reverse polarity will cause the cable fuse
to blow. Check the vehicle ground polarity before in-
stallation to prevent wasted time and effort. _

2. Connect the positive power lead directly to the vehi-
cle battery positive terminal. Connecting the Positive
lead to any other positive voltage source in the vehicle
is not recommended.

CAUTION:

If DC power is to be controlled by the vehicle ignition
switch, a switching relay should be used to switch the posi-
tive power lead. The vehicle ignition switch then controls
DC to the relay coil.

3. Connect the ground lead directly to the battery negative
terminal.

4. The cable provided with the radio is sufficient to handle
the maximum radio current demand. If the cable must
be extended, be sure the additional wire is sufficient for
the current to be carried and length of the added lead.

5. INSTALLATION PLANNING - CONTROL STATIONS

5-1. Antenna system

Contro! station. The antenna system selection de-
pends on many factors and is beyond the scope of this
manual. Your KENWOOD dealer can help you select an
antenna system that will best serve your particular needs.

5-2. Radio location

Select a convenient location for your control station
radio which is as close as practical to the antenna cable
entry point. Secondly, a source of 117 volt, 60 Hz power
must be available. Make sure sufficient air can flow
around the radio and power supply to allow adequate cool-

ing.






3. FIELD REALIGNMENT

1. DEALER SALES FLOW CHART

Merchandise
received,

i

License and frequency
allocated by FCC.

Choose transceiver

'

Determination of
channel numbers
to be used.

classification by
frequency (K1, K2 or K3) K:USA MARKET
{M1, M2 or M3} M : OTHERS

TK-601

A

Frequency range Type
29.7 ~ 37MHz TK-601S K1, M1
35 ~ 44MHz TK-801S K2, M2

With or without

signalling, CTCSS,

etc.

40 ~ 50MHz

TK-601S K3, M3

Two PROM ICs installation

With or without
KTT-1.
Time-out Timer.

Check out and possible
realignment using actual
operating frequency.

Delivery
(Installation)

Frequency data input by PROM,
{Refer to KPT-10 section.}







See item 1:

Frequency
allocation.

\J

Frequency
PROM writer.

Need 32

Basic MODEL

6 CH
Duplex.

)

Need 16

channels?

hd

See item 3:
Other than CTCSS. %ign alling

v

Semiduplex
conversion.
See i 12 :
ee item 12:
RCC Other than CTCSS
conversion.
No signalling. ~ Which
signalling system
is used?
Signalling other
than KQT-1 or -2
|
Time-ok YES {KTT-1)
used?
. '
See item 10:
Time-out timer
NO installation.
See item 11: See item 3:
Realignment using
operating frequency.
i See item 9:

Delivery
(Installation)

(Lo )

Signalling other
than KQT-1 or -2

A

Conversion to
32 channels.

system is used?

No signalling.

y

See item 8:
Conversion to
32 channels.
CTCSS with NO (kQaT-2)
ROM?
YES (KQT-1)
Y
See item 4: See item 5:
CTCSS ROM CTCSS unit
installation. installation.
. L
See item 9: ] See item 9:
Conversion to Conversion to
3Z channels. 32 channels.

L

channels?

YES

NO

Need

duplex?

Duplex
conversion.

\

i

Other than CTCSS. %Chsigna"mg No signalling. .

system is used?

\

See item 3:

Signalling other
than KQT-1 or -2

See item 6:

Convyersion to
16 channels.

See item 4:

See item 6:

See item 6: .
Conv
1630|
!
CTCSS with KO (KQT-2)
PROM?
YES (KQT-1})
‘ i
See iie m 5: ‘
CTCSS ROM CTCSSu
installation. installatit
t ) 3
See ie g 6:
Conversion to Conversic
16 channels. 16 chann

T
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2. SYSTEM SET-UP

Need 16 NO

channels?

YES

Need NO Need
duplex? simplex?
See item 2: L
Duplex Simplex
conversion. conversion,

| ‘ l

Which signalling No signalling. Other than CTCSS. %chsignalling No signalling. Other than CTCSS: %chsignalling No signalling.

system is used? system is used? system is used?
See item 8: See it2m 6:
Conversion to Conversion to
32 channels. 16 channels
CTCSSwith NO (KQT-2) CTCSS with NO (KQT-2)
ROM? PROM?
CTCSS with NO (kQT-2)
PROM?
YES (KQT-1) YES (KQT-1)
] 1 Y
né: j See item 5: See item 3: See item 4: See item E:
cTcss BOM _CTCSS unit Signalling other CTCSS ROM I CTCSS unit YES (KQT-1)
installation. " installation. than KQT-1 or -2 installation. installation.
1] y \J
See item 3:[ _ ] See item 4: See item 5:
‘ | + Signalling other CTCSS ROM writer CTCSS unit
n9: . See item 9: . See item 6: See item 6: See item €: than KQT-1 or -2 installation. installation.

Conversion to Conversion to Conversion to Conversion to Conversion to

32 channels. 32 channels. 16 channels. 16 channels. 16 channels.

—~ ]
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3. INSTALLATION AND CONVERSION

1. Writing a frequency into PROM 4. Installing KQT-1 (Fig. 3—2, 3-3) 5. Installing KQT-2 (Fig. 3—5) 6. Conversion to 16CH without CTCSS. 9. Cc

Input an allocated frequency with the PROM writer. Connect plug P32 (E31-2181-05) to J32 on the CTCSS For installation on the PLL unit, proceed as in item 4. Disengage the front panel, remove the 6CH rotary switch Fc
For simplex, duplex, etc., input, refer to the PROM unit and that of E31-2181-05 supplied to PLL unit J9. In this case, the cable assembly with plug is not supplied S01-1433-05 secured to the chassis, then disconnect po
writer instructions. To install a CTCSS unit, remove the screws in the with the CTCSS unit. the rotary switch plug connected to PLL unit J7. Install 10. |
. To modify a 6CH, 16CH transceiver for simplex, open CTCSS mounting holes, secure the supplied hex bosses the new rotary switch $29-1432-05 and cable E31-2176- i
JU20 on the PLL unit. in their holes, remove P12 from PLL unit J6 and install 05 to the 16CH revision kit PC board, Secure the rotary s
. Installing Signalling other than KQT-1, -2. the CTCSS plug in J6. Secure the CTCSS unit to the hex switch to the chassis and connect the cable plug P9 to J
Refer to the manual supplied with the Signalling device. bosses with two machine screws. PLL unit J10. Cut off the brown and red wires from the
- plug, since these two wires are not used.
ﬁg ? P12 7. Conversion to 16CH with KQT-1, -2 (Fig. 3—3, 3—5)
ES 3 P12 4 For installing on the PLL unit is shown item 4 and 5,
4 = H—— proceed after item 6.
ﬁ% = U == 8. Conversion to 32CH without signalling or CTCSS
O O - J6 L Basically the same as in item 7, Use the 32CH revision
U6 b o O C[:O F— kit in lieu of the 16CH kit, then open JU204 on the TX-
O t_—%) ::: P ! RX unit, JU20 on the PLL unit, and place jumper wire _
D . 7 O : JU201 on the TX-RX unit, JU22, JU23 on the PLL unit.
s w -
[ 3 ‘b:ﬁ:f o) L : Ju204
. T £ iE | L . &  TX-RX UNIT
c PLL unit ' IIIIEH o ' Lo o o]
i30S . e
) = O — ®
| Exma ] {4
"o — O ©0 45 o 10 0| &
o0 H— D] 0~ 2 0 0 o|o i
OOOO m} = O __Q D 0|@ 0
O @ i ﬂ' JU201
Fig. 3-4 BOTTOM VIEW
BOTTOM VIEW —
BOTTOM VIEW 9 i
:4:: I
o)
Flg. 3'1 F'g 3_2
KQT-1 CTCSS ST
‘otz St §5 MONI NB
B /
E£31-2181-05 /;/ 4 Fig. 3-6
é/ ﬁ/ PLL UNIT l
7~ O O 7 ILOj% Ju23 C &
F o/ = % e
] 1= b ©  gREAE Y= a4
_E p— Ju20 U ﬂ
i ‘ -
s = =
3 {° °©
= ‘ - |°o]||°
N o) [f : = (°||°
£ ! I |o o
t _D- o o)
| -—I '—-
= O ° i
s — ’
L =
O O o o O _ J’@J l
O Q 0 @
BOTTOM VIEW i
BOTTOM VIEW QT /SQL
Fig. 3-3 Fig. 3-5
Fig. 3-7



5. Installing KQT-2 (Fig. 3—5)
For installation on the PLL unit, proceed as in item 4,
In this case, the cable assembly with plug is not supplied
with the CTCSS unit.

1 O O E%::
JJ o |
:33§:Q:::jﬁ % ?Qt:
;m:l:ﬂ PLL unit 5 :
Lo g =
© 0 o3 ||[]
o b o 0" 3 Il

Flg. 3-4 BOTTOM VIEW
L:E/::E_:'.;z 9
kat-2f ,*
e
Vi
€ @&
a4
5T
© ;
O O———=( O[[:
2=
O é | f——

BOTTOM VIEW

Fig. 3-5

3-4

6. Conversion to 16CH without CTCSS.

Disengage the front panel, remove the 6CH rotary switch
S01-1433-05 secured to the chassis, then disconnect
the rotary switch plug connected to PLL unit J7. Install
the new rotary switch $29-1432-05 and cable E31-2176-
05 to the 16CH revision kit PC board, Secure the rotary
switch to the chassis and connect the cable plug P9 to
PLL unit J10. Cut off the brown and red wires from the
plug, since these two wires are not used.

7. Conversion to 16CH with KQT-1, -2 (Fig. 3—3, 3—5)
For installing on the PLL unit is shown item 4 and 5,
proceed after item 6.

8. Conversion to 32CH without signalling or CTCSS
Basically the same as in item 7. Use the 32CH revision
kit in lieu of the 16CH kit, then open JU204 on the TX-
RX unit, JU20 on the PLL unit, and place jumper wire
JU201 on the TX-RX unit, JU22, JU23 on the PLL unit.

Ju204

6  TX-RX UNIT
Lo 0 o]

17

Ly 377

MONI NB

o
-

T
00 0 00 o‘|

=
— B ¢ T o

J o mC)
QT/saeL

Fig. 3-7

9. Conversion to 32CH with KQT-1, -2,{Fig. 3—-3, 3-5)
For installing on the PLL unit as shown item 4 and 5,
porceed after item 8. :

10. Installing time-out timer KTT-1 (Fig. 3-8)

Install the Time-out timer in place on the PLL unit as
shown. Connect Time-out timer plug P45 to PLL unit
J5, then open PLL unit JU9.

%\ Time-out timer
[ )
A Pas
wrr] \ 0

7

: TE——
-=
J5 J6 =
O ——— —
cuT ‘
deor Lo
O O !
PLL unit L
—3 O ._.‘
/3 an—
O ] mon——
O O O O
o a0 ¢ i
BOTTOM VIEW
Fig. 3-8

11.

12.

Perform operating frequency realignment, following
the alignment procedure, page 5—7.

For RCC

Refer to item 13, channel setting.
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13. Channel settings

Unit TX-RX PLL

Jumper No. JU 201 {202 [20(21|22 {23 |24 |26
6/16CH. Duplex (o] 0 S|0)J0 |0 | O | S |Factory set position

* 32CH. Simplex S o O|O0|S |S |O s

* RCC, Home CH. (o] S Ss|0jO0|S {S |0

* RPT/TALK Around o} S O(S|s O |O !|S
S : Short, O : Open

Fig. 3—9

* For using NB/AUX switch $202, either of the following change is required.
(1) NB should always set to ON {by opening JU204).
(2) MON switch S201 should be used-as the NB switch (by opening JU204, short-circuiting JU205, and opening JU206).

4. JUMPER FUNCTION LIST

TX-RX UNIT
N Normal
Jumper No. Function Open Short
Open Short

JU201 | AUX switch Use of $202 as NB switch. AUX switch NO—-AUX 0/C o

connected.
JU202 | AUX switch Use of S202 as NB switch. AUX switch NC-AUX 0/C o

connected,
Ju203 NB common Use of NB switch as AUX. NB common GND connected. O
JU204 NB switch Use of NB switch as AUX. Use of $202 as NB switch e}
JU205 | NB switch Use of 5202 as NB switch. gff;f MON switch NB ON/ o

Connection between MON line | Use of MON switch as NB i
JU206 and MON switch switch ON/OFF. Use of §201 as MON switch. (¢]
. Connection between BUSY Independent use of BUSY . . ,

Ju207 and CALL and CALL. Flashing during call operation. J e}

Fig. 3—-10
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PLL UNIT
. Normal
Jumper No. Function Open Short
Open Short
| - I
JU1 Alert tone modulation Alert tone is input to micro o)
phone amp.
Ju2 Line out to power cable AVI signal is output. o
. - N - Ph - : - )
Ju3 Phone control output Signal is output only via the one control line signal is out
switch, put directly.
. Transmission can be inhibited Power is always supplied to
Jua TX inhibit by external control. the TX PA section. ©
R N Hook signal is connected to
JUs Microphone hook line input the hook line. O
i h
JUs Condenser microphone can be o
used,
Juz Condenser function selection SB is output to the microphone, @]
Jusg C8 is output to the microphone. o]
JU9 TOT TOT can be used. TOT cannot be used, @)
JU10 Hook/Disc selection Disk Hook o)
JU11 Hook/Disc selection Hook Disc (@)
BZ and ALERT are output
Ju12 BZ/ALERT output at LINE OUT. (0]
BZ and ALERT are output
Ju13 BZ/ALERT output from the built-in speakers, ©
f - -
Juia CALL-AC function separation CALL and AC function are CALL and AC lines are o
separated. connected.
JU1S Signaling unit's KEY-PTT KEY and PTT of the signaiing o
separation unit are connected.
- - A P1
JU16 AFO—AFI line separation Signaling unit or P12 can be AFO and AF1 are always o
used. connected.
Ju17 AVO0 line separation AVQ line is connected. o}
JU18 AFI line separation AVI line is connected o]
JU19 MON line control MON I.me is controlled by the o
QT switch.
JU20 16/6 CH, duplex operation o)
Ju21 o
Ju22 e}
Channel setti See Fig. 3—-9.
1U23 setting 9 o
Ju24 [¢]
JU26 16/6 CH, duplex operation 0]
Ju27 COM. PLL shift When shifting is required. When shifting is not required. (@]
Ju2g Offset OSC power shifting T8V is supplied. O
JU29 Offset OSC power shifting C8V is supplied. e}

Fig. 3~11



4. CIRCUIT DESCRIPTION

Transceiver General

The TK-601S VHF (low band} transceiver is comprised
of two circuit boards; a phase locked type frequency syn-
thesizer (PLL unit), and a TX-RX unit. Frequency synthe-
sizer levels for both RX LO and TX drive are delivered
from the PLL unit to the TX-RX unit at approximately
a 10dBm level.

Frequency synthesizer General

The frequency synthesizer is divided into two major
loops; a common loops, used for both RX LO injection,
and secondarily for TX loop offset, and a TX loop, which
develops the transmitter drive signal.

TK-601

Frequency synthesizer Common loop

The frequency synthesizer common loop affords 2.5kHz
channel step, and is built in a dual modulus counter confi-
guration, centered on a monolithic frequency synthesizer
IC (U3 : MC145152P). U3 contains a reference divider (1/
2048), a Phase Detector, and a programmable counter
(1/n). This loop operates in the F1 version from 40.4MHz—
47 7MHz, in the F2 version from 45.7—54.7MHz, and in
the F3 version from 50.7MHz—60.7MHz.

Phase detector output is sent to the VCO Q1 via charge
pump UG, a passive loop filter, consisting of R1-5, C2—4,
& L2. VCO output is buffered by Q2, and is amplified by
Q3 to a 10dBm output level. The RX path is diode steered
through D12, and the TX path is through D11,

Q19
UNLOCK SW
DTC114EF
z3 Qi4 Q15 Q16 y
CERAMIC FIL. _ vCO BUFF. AMP BUFF, AMP
SFE10.7MS2GH-2 LP.F.™*125K241GR-1 [ ™| 25c2668Y 2sc2668Y [ 1 X0
10.7MHz )
| MC145151P 10, Q18 D16 Q17 _y
MHz IBUFF. AMP DBM BUFF. AMP
I 1128 |+ PD [=—1/128 [e = scoseay [ AT [ [npss7ciar[™ ATT I=—12scoee8Y
L 83.59MHz  83.59MHz ]
U7
———— Q12 Qi3 22
i [wic ] LPF. 0SC/MOD BUFF, AMP
—Z"amp 10C | AFL24F3300 %’2802668Y 1 2sc2esay ATTfe—f LP.F.
L =
NIM
MIC SENS. 20438 — B
T 107mHz
Q6
UNLOCK SW
| DTC114ES
z1 ue Qi a2 Q3 D11,12
CHARGE PUMP, VCO BUFF. AMP BUFF. AMP DIODE SW
TCXO Tcaooruse | SP-F ™ 2ski25 [ 2sc2essy 25C2668Y 152588 x 2[—=RX0
10.24MHz
U3
r—————
| I 1/33,1/32 Q45 RXO frequency range : f_ (MHz)
PRESCALER DOUBLLER
l ‘”2043J" PO LN ™ Leeessse 2SC2668Y x 2 fL (MH3)
L_ 5kHz SkHz l F1 404—47.7
MC145152P F2 45.7—-54.7
u2 F3 50.7—60.7
P-ROM
M54730AP 517 fL formula :
l — If the TX frequency i f
DIODE MATRIX q (Al
. 151555 x 7 fL=1T+10.7
P-ROM
M54730AP N value range (fT : PLL “TXO output) :
N = 16160~2420
formula :
1
— -100..._.0 l-——.mo___.ﬁl_ fT+10.7
16CH/32CH 6CH = ——— 31000
ROTARY SW 25

Fig. 4—-1 PLL Loop

|
|
|
|
|
l
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A portion of the signal from Q2 is frequency doubled
by Q4 & Q5, and prescaled by U5 (1/32, 1/33). This is
delivered back to the programmable divider within U3 for
frequency division to 5kHz. Similarly, the reference oscilla-
tor, a TCXO operating at + /—3ppm, is divided to 5kHz
for comparison in the Phase Detector. The presence of fre-
quency doubler Q4 & Q5 within the loop yields a 2.5kHz
channel step.

The programmable divider within U3 is controlled from
the channel selector switch, via diodes D1—7. The trans-
ceiver can be either a single channel, two through six chan-
nels (selectable), sixteen channels simplex or semi-duplex,
or thirty-two channels simplex only, by selecting the
correct channel selector switch, and programming channe!
frequency data into the PROMs (U1 & U2). Data from the
PROM:s is delivered to U3 in 16 bit parallel form.

If for any reason this loop should unlock, Q3 will be
shut off via Q6, from U3 unlock Detector output. This will
prevent the frequency synthesizer from generating signals
under "“"unlock’’ conditions.

Frequency synthesizer TX loop

The TX loop operates in the F1 version from 29.7—37
MHz, in the F2 version from 35—44MHz and in the F3
version from 40—50MHz. General design philosophy is
similar to the Common loop in that the circuit is built
around a monolithic frequency synthesizer IC (U9

28 us

TRANSMITTER PLL

MC145151P). Phase detector output is sent to the VCO
Q14 via a passive loop filter (R70—R74, C68—C72, L15 &
L16). The VCO output is buffered by Q15 & Q16, and sent
off the board to the TX-RX unit as the TX drive signal.
Q16 is controlled by Q19 from the unlock detector. If
this Joop should unlock, no output is allowed.

A portion of Q15 output is further buffered by Q17,
is attenuated, and delivered to Double Balanced Mixer D16.
The Common loop output is also delivered to this mixer
through a low pass filter, Z2. The output product is buffer-
ed by Q18, and this 10.7MHz signal is returned to U9
for 1/128 division to an 83.59kHz signal for phase compari-
son against the TX loop reference.

The TX loop reference is a 10.7MHz signal, generated at
the reference oscillator Q12 & Y1, similarly divided within
U9 to 1/128. This signal is also used as the point of modu-
lation impression. The TX audio signal is first preempha-
sized, amplified by 1/2 of U7, limited by 2/2 of U7, and
actively filtered by U8, a quadruple chebyshev-type low
pass filter (—24dB/OCT). This audio signal is applied

as a modulation signal to the reference oscillator via varac-
tor diode D14.

If for any reason this loop should unlock, Q16 will
shut off via Q19, from U9, unlock Detector output. This
will prevent the frequency synthesizer from generating
signals under ““unlock’’ conditions.

U3
COMMON PLL

Fig. 4—2 Unlock detection circuit
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RAZOL
26 RA I 06—— 12x 8 ROM Reference Decoder
osCout RA 002+
EERRERRREE!
oscino?’ <2 fd 12Bit+R Counter pock oo
Voo 03— *
Lo Pl
Vss O Detector | —2oPDout
] A
‘ 9
Fin 1 14 Bit+N Counter —4 osﬂb%?%r 8 :;
Voo
FIFPPPPPepeeeee L tony
T’r?c;r(\:se(lv"\li; 2! Transmit Offset Address

NI3 NI

Fig. 4—3 MC145151P (PLL unit U9)
RA2 &
i

0SCout
OSsz :—.1 :: |__|

12x 3 ROM Reference
Decoder

EEREEEEREEER!

RERRREEE R AR RN

Lock 28
° LD

©) B

CHK@

Nn(2D—

.. ’o Do qoj—— D1 a1 D2 Q2
—c c —jc azp— c c c
G1 r
AMP {DFO} (DF1) (DF2) (TF3) (TF4) (TF5)
>— —
FREQUENCY
8/9 DIVIDER -t EXTENDEg

Fig. 4—6 uPB555C (PLL unit U5)

L Q3 Q4 as J—D—@

BUFF, OUT

12-Bit<R Counter
g _ Modulus
Voo o——— I ] Control out
vss 02—
Control “*1 Pnase L-Boev
rw»— Logic o Detector To4R
Finc’ . {>—:, 4—‘
6-Bit —A Counter 10-Bit+N Counter }—"
|olzslmlzzl2 12:'1 Tl le lsl |4L15l|6l | 7l|el19l2ci
A5 A3 A2 AO NO N2 N4 N5 N7 N9
Fig. 4—4 MC145152 (PLL unit U3)
— | O |
vee 3 Aa A3 Az A1 Ao 08" As@— :
Ilsl 5 ||4l IIBI I:zl I"‘ ||ol |9| a3@— V32 |
Address AZ@—Decoder i ROM
L ] I [ l l input At :
Chip —I r Address decoder O !
enable T T T T 1 Ao®— r____:)’"
‘ [ Memory cell J
] [ Chlp» encble @ £
‘ Ou?put ] input
1 I I I I o T e e % Tx T T
L1 L] B L_l ] L] )
0% 02t 03 04 0s° 06* 07 GND >
% Open collsctor 01 02 03 04 O5 08 O1 08,
output Data
output
Fig. 4—5 M54730AP {PLL unit U1, U2)
M2 M1 voo I0p Sp 209 3Sp

14 13

{%

7
Vss Iou 21n zm ZDN 3lN 35N

Fig. 4~7 TC4007)5P (PLL unit U6
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vCC O—

INPUTS O

L en *
LT OT T O] O G o [ B

V+ AOUT A-IN A+IN Vv— B+IN B-IN BOUT v+
> 1:
>
>
VEE O— T . 8

Fig. 4—8 NJM2043S (PLL unit U7)

OUTPUT

AAA

TX frequency shift circuit

In the duplex mode, the first address bit {B4) is set to
logic high by T8 (8V voltage of TX) in order to change the
data (i.e. change address) in the PROM during transmission.

U1 U2
14 14
< <
R27 o o

T8

Ju20

7

Fig. 4—9 TX frequency shift circuit
Diode matrix

Diodes D1 through D7 ({all 151555) from a matrix
circuit which converts the rotary channel switch status to
PROM address data during 6-channel operation.

8 BO B1 B2
)+ 5v A A
. S1 |s2 |S3 [s4 |s5 |s6 BO |B1 [B2
CH1|H |L L L L L Lt
éusz_ CH2 | L |H L L |L]L H L L
p
CH3 | L
ol ls3 _/YX LiH L |L|L L |H L
‘)O(o:/v(o CH4 | L {L (L |H L ]|L H |H | L
s4
o—io . - ! CH5 | L L L L |H{L L|L|H
0 S5 ‘/@” CH6 | L |L L L |L[H H|L|H
3 Y. )
T ss_ﬁ‘ _/Y)(‘

8 CHANNEL L]
sW

Fig. 4—10 Diode matrix



TX-BRX unit

This unit contains the RX & TX portions of the trans-
ceiver, plus ancilliary circuits.

TX section

The TX drive signal is delivered from the PLL unit at
approximately a 10dBm level. This is amplified by Q201,
predriver Q202, driver Q203, and final amplifier Q204. RF
output proceeds through the APC (Automatic Power Con-
trol, D203, D204, Q205 & Q206), antenna switch diode
{D207), and low pass filter sections to the antenna.

The APC circuit, located between the PA matching net-
work and the antenna, measures both forward and reflected
power, detected separately. Normally, with a proper load,
forward power controls the APC differential amplifier

PRE
DRIVER

RF AMP DRIVER

TXO

10dBm

TK-601!

Q206 & darlington Q205 to level transmitter power output
by regulating B+ to Q202 & Q203. If a bad load is pre-
sented to the radio, the reflected power assumes control
of the APC to severely reduce B+ to the predriver and
driver, thereby reducing transmitter output to protect the
transceiver.

Antenna switching for the transmitter is through diode
D207, while the RX path is additionally switched through
relay K201.

LPF

Spurious radiation suppression is provided by a seven
pole Chbyshev —type filter, affording greater than 50dB
harmonics suppression to 500MHz, with an insertion loss
of less than 0.5dB.

RF PA

Q204

25C2904 APC

DET.

25C2259G

28B951A-Q

Fig. 4—11 TX Block diagram

Q202 Q203

L214

Fig. 4-12 APC s

8T

D207

l
|
2

C235

C237

RX Fig.4

—13 LPF
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RX section

Received RF signals are passed through the shared low
pass filter, switched through the antenna relay K201, and
amplified by Q212 & Q213. This is delivered to double
balanced mixer D216 via a band pass filter, along with the
first RX LO signal developed in the PLL. Mixer output at
10.7MHz is buffered by Q214 & Q215, and sent through
the Noise Blanker gate, D217 & D218. This signal is filtered

by Z202, amplified by Q216, and delivered to U201,
a monolithic second IF IC containing the second oscillator,
mixer, squelch switch, noise amplifier, IF amplifiers, limit-
ers, and quadrature detector. The output of this IC is at
recovered audio frequency, which is delivered to Q217
for audio amplification, and then is sent to the volume con-
trol. This signal, returned from the volume control is power
amplified by U202 to a 4W level, and delivered to the
speaker.

TX,RX SW NB GATE 2202
1818871 | mcrF
L.P.F. K201 x 2 “110F15C
O L.P.F
RXO
casw
LPE. casw AF PA
U204 SP
M(L:Jgggw AFB9I9F O
1000 x 3 (482) 4W
CFV455D| cERAMIC
’ FIL
7L : PLLUNIT PLL UNIT
> AF VOL.
Fig. 4—14 RX Block diagram
FILTER
MIXER INPUT AUDIO SQSW AMP FILTER AF
10.7MHz MUTE INPUT OUT AMP IN OUTPUT
Tel Is7
S = 5
o = r390K =
3 ) S¥
S wmm 7 S-
16 |15 |14 [13 |12 |11 10 |9
b?£)J [}
1
SQUELCH TRIGGER . AF
WITH HYSTERESIS | FILTER ; AMP
AMP
7/
DEMODULATOR
LIMITER
AMP 1
1} 10p
» MIXER > iH
¥XegX
1.8K 3 }? B
OSCILLATOR| -MA—
v 1.8K AAA
L 2 3 4 5 6 7 8 Quad coil
-——
N 0_'I_0 E? ui-- L;-- [ l : _1(9
I | 47p = = v
P s S Lok 83 BIE
w & & == cFvassD 7] I N
- - [ S |
- O
, vee

Fig. 4—15 Function block diagram of U201 : MC3361P

4-6
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Noise Blanker ed by D210 & D211. This is applied to both the NB AGC,
and to NB switches Q210 & Q211. Depending on the pulse
width and amplitude, a control signal is output to the NB
gate D217 & D218 to suppress ignition-type impulse noise.

Part of the received signal from the antenna circuit is
routed to the noise blanker amplifiers, Q207 and Q208,
operating in the 22MHz range. Their output is AM detect-

Y7 NB AMP NB AMP NOISE NB SW NB SW
TX,RX SW DET. NB GATE
D210,0211 D217,0218
LP.F. F»iko01 25C2669Y SD104AX 151587 x 2 _M’CF
x 2
NB AGC A
RF AMP NB SW IstIF
Q209
. 2SC2603E
/2
Fig. 4—16 NB Block diagram
Squelch circuit output of the HPF U204 are turned OFF to pass the

AF signal. Simultaneously, LED driver Q225 con-
nected to Q223 turns ON and the “BUSY " LED on
the front panel lights.

The timing noise which might otherwise occur during

(1) Noise squelch circuit . RX-TX switching is eliminated by maintaining Q224
The operation of the noise squelch circuit is as follows; ON (”Low" output) for a specified period.

The noise component, included in the AF output from L. L

the IF IC (U201), is selected and amplified by the HPF (2) Signaling squelch circuit o

and noise amp (70kHz noise). It is shaped by D221 The function of the signaling squeich circuit is the
and D222 so that a DC level proportional to the noise logical combinations of the decode condition of any
output is obtained at the SQ line. optional signaling unit connected to thePL L unit, and

The noise squelch opening sensitivity is controlled by the microphone- hook sltlatus, ,(?T SWJ’tCh' etf". AF
varying the load impedance of the SQ line two poten- output (,:,ontrOI ,l,Jsmg the “MON" and “CALL" lines,
tiometers are used to vary the load impedance. and the “BUSY™ LED,

They are the QT/SQL VR (R155) on the front panel When signaling is installed and an agpropriate de-
and trimmer VR 8R153, the squelch tected is received, the AC line (J6-4) and CALL line

One of the two potentiometer is selected by the QT levels become .“L_OW” and the'C-MOS GsC (U205)I on
switch. When it is in the “QT" position, transistor the TX-RX unit is enabled, this causes tie LED driver
switch Q8 on the PLL unit turns ON and the preset (Q226) to turn ON and OFF at an intewal of approx.

VR (R153) is selected. When the QT switch is not in 0.4 seconds, and the “BUSY” LED flashes. _
the “QT" position, Q8 turns OFF, Q10 turns ON and in the normal standby mode with a signaling unit
R155 is selected so that the squeich opening sensitivi- installed, the QT/SQL is se.t to QT Th? MIC 1S _ON
ty can adjusted using the SQL potentiometer on the HO(?,K' and”the MON SW is OFF. In .Tns tfondmon,
front panel. This noise detection output is input to the “BUSY™ LED is OFF and no AF simal is output.
U201 switching circuit. The output is “High” when When an inappropriate, or no signal is received, the
noise above a specified level is detected, and ""Low" “BUSY” LED Inghts, b”:f no "A:F signal i °Utp“t.5'“c‘e
when noise is not detected (while a signal is received or f!we. MIC HOOK is ON ("Low™ level), th MION line is
the SQ potentiometer is set for squelch opening.) H.pgh , Q227 of the TX-RX unit is OFF, and SQ
When a signal is received and the output level from switches 228, Q229 are closed.

U201-14 becomes “Low”, the logic is inverted by Receiver audio (the AF signal) can be oitput by plac-
0223 and Q227, and audio switches at the input and ing the MIC OFF HOOK or the MON SWto ON.

The squelch circuit includes the noise squelch circuit and
signalling squelch circuit. (Refer to the squelch circuit
block diagram : Fig. 4—17.)
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U204
HPF v I
9 10 11 U201 12 14
D222 .. ., Q223. Q227 (OPEN) "1+ +
+ L
HPF -
o~
S (d v
Q218
AF VR . . . Q228 0229
NOISE (OPEN)
DET. :
T8V J;
4 N BlER?VER BUSY
“H J206-2 | LED
,,L,.’\M
Q226 LED JU207
DRIVER
osC
l—- (OFF)
U205 MON.SW
qu% uLu _ ‘O/
TX-RX UNIT J203-10J J2034 J203-13 ;17/ J203-12
—_—i —
sQ KEY MON CALL
QT/saL Tri-10 REEE P112
[T T T T T g
/ gSV |
! /
at |
Q9 Q10 / b
N ) (OFF) 8 V19
p 4
|(] Iﬂ S ',,L.,
’i_ 7 R155 D23 an D25 D24 D22
7/
08 ) [:I
{(ON) L
):Hn
I JU10
4 R153
SQ PRESET
o
PLL UNIT J38 [y 64 | "H
— O _
HOOK AC CALL
(PHONE) (OPT. SIG.)

Fig. 4—17 Squeich circuit Block diagram

QT/ | MIC |MON.| REC TONE BUSY AF
SQL [HOOK | SW |SIGNAL |SIGNAL LED QUTPUT
saL .
1 cow - - X - OFF X
saL
2 cow — — @) - ON O
3| QT ON | OFF O NO ON X -
4 1 QT ON ON [®] NO ON O
5| QT | OFF — O NO ON O
6 | QT | OFF — o] YES |[FLASHES @)
71 QT ON - @] YES ||FLASHES o}

1) Tone signal YES : CTCSS Tone require
NO: CTCSS Tone not require
2) =" : No logic priority

Fig. 4—18 Squelch operation input levels.




Power Supply sections

The TX-RX unit power supply section is comprises of
automatic voltage regulator 1C U203 : MB3756 which

TK-601¢

. .. MLE z —oly————0 voo CB
supplies Common 8V, 8V for transmission and 8V for re- 5 uie | oy .
o ]
ception, and the Automatic Voltage Regulator circuit 5 MB 3756 f . vzz s
Q219 : 2SB698E, Q220 : 2SC2603E for reception circuits, i l
There is also an AVR circuit {Q222 : 2SC2703) which TN TCR : ;: 3 Teoolcoi Tcoz
supplied 5V to U205 : TC4001 and the “BUSY” LED,
and an AVR Q221 : 2SC2703Y for the lamps. The PLL
unit has a 5V 3-terminal regulator IC U4 : L78MO05 for 1Cs ,,L,
U1, U2, U5, but the power for all other PLL unit circuitry
is supplied from the TX-RX unit. Fig. 4—19 Operation diagram of U203 : MB3756
. >
> > > T
o
PLL UNIT TX-RX UNIT g F T 7{'
5V l: c8v I: T I l
f T8V o~ v
AVR “—¢ ¢: et A
Ua RV, R CltV {  TX
L78M05 \I/* T6 YK ; T
. LSB 1 2] 203 2;;29282!? Q221 Q222 | P8V
T T MB3756 FSCPBO3E 25C2703Y 25C2703Y
POWER | l 5
sSw
KEY ] Ay
— e m BUSY LAMP
SB PTT
Fig. 4—20 Power supply and LED circuit
VR Voo Vo1 Vo2
: - Q ® ®
vin 2y >
> ——\ 'Y [
3 i t i tb
8
T A~ A . AN 0 —3V ourT (2}
e ) { T K ——=nNC
p .]< }—I
—Vour ()
O [——3 CONTROL
[>——GND
C— VRer
o 3: VIN
I—_‘—:: VOuT (0)

CONTROL CIRCUIT

cenf?
%

anD (a)-

Fig. 4—21 Equivalent circuit of U203 : MB3756
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Terminal functions
PLL UNIT
Cor;“n:tor T’k"":."" T::':‘:" Terminal function Con;:t.:tor T’k";i_“a' T’n';':‘:a' Terminal function C""h'l‘:?w' T'k":_“al T::’::'i‘:al Terminal function
P1 1 ESP External speaker line output J4 6 ESP-L External speaker GND (—) J8 1 S6 Channel switch 6
2 Cc8 8V common power source line 7 A— GND 2 S5 Channel switch 5
3 SB Switched + B to regulated power source 8 A — GND 3 S4 Channel switch 4
4 KEY TX/RX data output ("L : TX, “H" : RX) 9 SPARE 2 [Spare 4 S3 Channel switch 3
5 R8 8V when receiving from TX-RX unit 10 A+ + B line output (13.6V) 5 S2 Channel switch 2
6 T8 8V when tramsmitting from TX-RX unit 11 A+ + B line output (13.6V) 6 S1 Channel switch 1
7 AVO Voice signal output from AF volume cont,. J5 1 GND GND 7 +5V 5V common line
8 AVI Voice signal input to AF volume cont. 2 BZ Beeper line output Jo 1 BO ROM address input
9 AFO Voice signal output to TX-RX unit 3 Cc8 8V common power source line 2 B1 ROM address input
10 sQ Noise squelch control line 4 KEY TX/RX data output (""L" : TX, "H" : RX) 3 B2 ROM address input
1 AFI Voice signal input from TX-RX unit 5 PTT Microphone PTT input 4 B3 ROM address input
12 CALL Call LED control line J6 1 GND GND 5 B4 ROM address input
13 MON Monitor control line 2 DET RX CTCSS input 6 +5V 5V common line
14 AUX COM |Auxiliary switch common 3 AFI Voice signal output to signalling unit J10 1 BO ROM address input
15 AUX O/C |Auxiliary switch “NO’’ or ""NC"’ 4 AC Audio control output 2 B1 ROM address input
16 ALARM Alarm signal output to TX-RX unit 5 AFO Voice signal input from signalling unit 3 B2 ROM address input
P2 1 B + B line to transmit final stage 6 SB Switched + B to regulated power source 4 B3 ROM address input
2 B + B line to transmit final stage 7 MOD Tone signal input from signalling unit 5 B4 ROM address input
3 B + B line to transmit final stage 8 KEY TX data input (“"L”: TX, “H" : RX) 6 + 5V 5V control line
4 B + B line to transmit final stage 9 PTT Microphone PTT output to signalling unit J11 RXO Receive local signal output
J3 1 A— Microphone PTT grounded 10 Cc8 8V common power source line J13 1 GND GND
2 PTT Microphone PTT input n ALERT  |Alert signal input 2 MIC-H  |Microphone input
3 MIC-L Microphone grounded 12 CALL Call LED control line 3 HOOK  |Microphone hook line
4 MIC-H Microphone input 13 HORN Horn control line 4 AC Audio control
5 LINE IN Line input 14 RESET Signalling reset output to signalling unit J14 TXO Transmit signal output
6 ESP-H External speaker line output 15 T8 Approx. 8V when transmitting J15 REFO PLL reference signal output
7 C8/SB  (C8 or SB output J7 1 S6 Channel switch 6 J16 1 NC Spare
8 HOOK/DISK |Microphone hook input or AF signal 2 S5 Channel switch 5 2 NC Spare
output 3 S4 Channel switch 4 3 NC Spare
Ja 1 A + (REC) |+ B for reception only ] 4 S3 Channel switch 3 4 GND GND
2 SPARE 1 |Spare 5 s2 Channel switch 2 n7 1 FIN Offset signal output
3 ESP-H External speaker line output 6 S1 Channel switch 1 2 PD OUT |PLL line input
4 LINE OUT |Voice signal line output 7 +5Vv 5V common line 3 GND GND
5 HORN Horn control line output 4 +8V 8V common or transmit line output
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