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TK-310

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 Bulletins 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.

SERVICE

This radio is designed for easy servicing. Refer to the
schematic diagrams, printed circuit board views, and align-
ment procedures contained within.

NOTE.

WE CANNOT guarantee oscillator stability when
using channel elements manufactured by other than
KENWOOD or its authorized agents.

. FCC COMPLIANCE AND TYPE ACCEPTANCE NUMBERS

Type acceptance number Frequency range Compliance
ALH9TKTK-310-1 450 ~ 470MHz Part 15, 22, 74, 90 and 95
ALH9TKTK-310-2 470 ~ 490MHz Part 15, 22 and 90
ALHI9TKTK-310-3 490 ~ 512MHz Part 15, 22 and 90

PERSONNEL SAFETY

The following precautions are recommended for
personnel safety:
® DO NOT transmit until all RF connectors are verified
secure and any open connectors are properly terminated.
e SHUT OFF.and DO NOT operate this equipment near
electrical blasting caps or in an explosive atmosphere.
® This equipment should be serviced by a qualified tech-
nician only.



SERVICE MANUAL QUESTIONNAIRE

Your Name Dealer No.
Company Name
Company Address

Zip
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.

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 Parts Lists 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



SYSTEM SET-UP/INSTALLATION AND CONVERSION

1. SYSTEM SET-UP

Preparation : Prepare an

EEPROM writer (KPG-1 or

KPT-20) when a KMS-3 is installed, use only

KPT-20.

Frequency
allocation

Signaling
used?

Which
Signaling system
is used?

NO

QT&DQT, or DQT

[

KMS-3
*

See " .
KPT-20 Signaling DATA
Instruction EEPROM write
manual (for KMS-3)
EEPROM
installation
See 2-2
KQT-6 or
KMS-3
installation
NO (BASIC)

Time-out timer
conversion

| .

Time-out
timer used?

* \

Frequency
EEPROM write
(Channel DATA &
KQT-6 DATA)

See
KPG-1 or KPT-20

Instruction manual

* The QT tone frequency

67.0 and 225.7Hz.

recommended between

If over 225.7Hz, decoder operation may be affected
by the received voice signal.

Fig. 1-1

2. INSTALLATION AND CONVERSION

2—-1. Modification for temporary EEPROM writer
Modify the TK-310 as a temporary EEPROM writer.

1) Prepare a Front panel
2) Modification :

ass'y (KPG-1).

1. Remove the front panel by loosening the 4 rear screws.

Caution :

Be careful not to break the speaker leads since the speaker

is mounted on the cover.

2. As shown in the Fig. 2—1, disconnect the cable assembly
from the main pc board, and keep it under the connec-
tor.

Fig. 2—1

3. As shown in the Fig. 2—2, desolder the jumper wire
located on the speaker of KPG-1.

Fig. 2—2

4. As shown in the Fig. 2—3, connect terminais 4 (SWB)
and NC on the small pc board with the jumper wire.
Use a low wattage pencil type iron.

Fig. 2-3

5. Connect the cable assembly of the KPG-1 to the main
board.

6. Tighten the 4 screws securing the KPG-1.

3) Operation :
See the Instruction manual of the KPG-1.



INSTALLATION AND CONVERSION

2—2. Installation of KQT-6 or KMS-3
1. Remove the front panel by loosening 4 rear screws.

Caution :
Be careful not to break the speaker lead since the speaker
is mounted on the cover.

2. Install the flexible pc (FPC) board plug (B into the
connector on the KQT-6 and squeeze to tighten.

NOTE: Use the following procedure:

1) Position the end of pc board (&) upward.
2) Slide the FPC connector housing on as shown, then
release the lock.

Housing

3) Insert the end of the pc board into the FPC connector
so it is seated securely.

4) Insert a small screwdriver as shown, and push the unit
against the screwdriver.

Screwdriver ()

Fig. 2—6

B) Place the unit in the space provided.

6) Push the FPC connector housing with the screwdriver
as shown, then lock the connector.

* Position the housing about 0.5mm away from the edge

of the unit.
Screwdriver(@%
]
i

[
N
|

|
1

Approx

0.5mm |<—

Fig. 2—7

Fig. 2-8

3. Tighten the supplied 3 screws securing the KQT-6 or
KMS-3.

4. Cut jumper wire JU6 on the Control unit.

5. KMS-3 ONLY (Perform step 1—4 first)

1) Cut jumper wire W6 on the Control unit.

2) Solder lead @ to the rear printed circuit @ through
space

2—3. Time-out timer conversion

KQT-6 KMS-3
Time (sec) | R25 |R40 | R2 | R46
*OFF O [¢] [©] [¢]
30 O X e} X
60 X e} X o
120 X X X X
O : Connect
X : Remove
* : BASIC

R12
3 R0
R37 C3 R25

CHIP R: 0Q
(Color : BLUE)

©
rio | cHIPR:0R
(Color : BLUE)

Fig. 2-9



DISASSEMBLY FOR REPAIR

1. Battery release 2, Case screw removal

Press the battery release button, turn the battery pack
counterclockwise and pull the pack from the radio.

Remove four screws securing the rear case.

Battery pack

3. Rear case removal 4. Front case removal

With the rear facing up, carefully lift away the rear case. With the front facing up, carefully lift away the front case.




TK-310

5. Fuse replacement

DISASSEMBLY FOR REPAIR

Remove the front case, and the fuse (4A) installed as
shown in the figure can be seen.

6. Wiring of FPC

Wire the FPC through FPC (JU1) CONTROL UNIT

between C36 and TCXO .|

POWER SUPPLY UNIT (Z5)



DISASSEMBLY FOR REPAIR

7. TX-RX unit conversion

1. Disconnect the connector from the front case ( (1) ).

2. Remove the soldered parts (three places) from the
shielding panel, then remove the shielding panel ( @ ).

3. Remove the soldered parts of ANT terminal (three
places) ( @ ), then remove the one screws from the
PC board ( (3) ).

4. Remove the two screws from the bottom plate ( @ ),
then remove the two screws from the parts side (@ ).

5. Remove PTT, MONI SW ( ().

6. Remove the two screws from the side of frame ( ),
then remove the insulating sheet ( @ ).

7. Remove the two silicon tubes ( {0) ).

8. Incline the panel in the direction of the arrow, and pull
itout (4D).
9. Lift the bottom side of TX-RX unit with the hand (({2).
10. Move and set the panel and TX-RX unit together as
shown below ( (3 ).

DISASSEMBLY FOR REPAIR

. Front panel removal

1. Loosen the screw of CHANNEL knob with using a

w

hexagon wrench, and remove the knob (@ ).

. Remove the nut retaining the dial scale ( @ ), then

remove the dial scale ((3) ).

. Remove the AF VOL. and SQ VOL. knobs ( @) ).
. Disconnect the connector of TX LED ( @ ), then re-

move the two screws retaining the front panel ( (§) ).

. Resolder the EXT MIC wiring from the Interface unit

side ( (@)).

. Remove the wiring ( ), and remove the EXT MIC

nut ((9) ).

. Remove the EXT MIC knob { ), then remove the

front panel.

Z1.5mm
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BLOCK DIAGRAM
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ANT
R6 L MICGAIN Ry DRIVEUNIT:zz04  FINALMODULEUNIT: U205 I
DEV 7 (X59-3060-10) 2205 {X58-3040-
u2 — MDO001-K
ummic] f ~_ vCXo 24 a1 Iai @ 1 o1 - LP512A3 ' t
AMP. -ﬂ = > 10.7MHz LooP REEBWN D 1 | AmP ave NI _dfea I -—>| X
=>1FiL *1vco 25C3356 _'ﬁ 2scasss [P 253357 [T | M5 7786 ] !
r AFL24F3300812 L k - [ 'f F1 : 450~470MHz
I 89.9375 -l @ | AN, W I S S N | I e — ! E2: 470~490MHz
Sub-tone REF. PO [y U201: TCA066BP | F3:490~612MHz
' o — BUFF. SELECTOR b
s 1128 25C3120 Q202 l U202 o= R206 Q203
uncock | | uL PRE SCALER t e pu— 8 o S sw
[MoTataref 1 : Usl s 06 =y 25A1244(00)]  |LM301AD Lo DTA143EK
l us: ' (52|29 o) 2141 f mix " I — : R2os HI Q204
—'-'— 2714 25C31 > sw
BATT |Mc14s151sL 0.66875K ¢ ! D202 Q201 be— DTC114YK *
r —— — o l_ _r _J swB LEVEL SW D203
S - @ z3 PLL MIX UNIT : 26 SHIFT ¥ bre11avk — 5T
F-41 e TCXO (X59-3070-10) DAR202K] WL HSM88BAS
SWITCH UNIT — — _.l aA 12.8MHz F1,3:1-214 A
(X41-3020-10)(B/2) NIT (X41-3020-10)(A/2) I _ z2 q7F2:f+214 Mar 1 L204 Q206 L207
SWiTeHuY - — A [ 12.5k L LooP COMMON] [ame art | d[stmix )L = | RF AMP lo- I~
B AF VOL ] ' REF. }—» P.0 FIL. > vCOo 25C3356 3dB 1 | 38K140(Y) | ~= 2SC3356 ~
- DIV i
? R709 1 1/1024 _1 l L_[—4
i POWER S el = |
sw IR ¢{uNLOCK SW LocK I RX MIX UNIT : 2208
$707 AN N N swe DTA114TK | DET. as F1,3:f-21.4 (X59-3050-10) 2203
S F2 :f+21.4 CERAMIC FIL.
. v | 1/64 or v CFV455D
Q701 “a 1/65 28 2201,2202 [T
QT sw savoL. ' I uL = MCF ~
SPSW — l l PRE SCALER 455KHz el T2 nNisET L=
25D1246 ¥ rr0s sQv ua: , RX IF UNIT : 2209
o s701 LL =1 MBS04F (X58-3030-10) il -
a7 U6 : JLC1075F u203: — e — ] — L
! R707 l I Q207 AFC913A001B1 Q208 [ Tmcasso [ —I l 0205
sw N 5T AF SW AMP. [ LIM 2ND AmP
DTA114TK >~—_ | Mgall — 255106 =i = fa@=| 25C2712 DET. f AMP, mix [*3173] 25C2714(0)
] AMI o (GR) ~— (GR) | I
Y N P— — —l > Y Y
=T Ist U204 I —~ NOlSEI sa 2ND
~ TRIGGER osc
sP 5T AF PA ~ AMP, I
! —- LA4147 [ l I_ — =
1 2 o |
DET Y1 20.945MHz
DA204(K
Q212,0213 Q211 "- Q210 |
U9 y
SW,AVR
. sw sw |
WL IEEPROM (— asc27126RI= 2T avid | Brer1avk I S SR
I v NMC9346E 2SA1213(Y) pTC Q209 o Y
[ * MUTE
@ AFON DTC144EK - +
g H INTERFACE UNIT (X46-3000-10) ) DET =—r1
IR | SN | GNENEE Seans | Seeeme s fen e | sy ﬁ sQv
Q504 Qs04 -
5 (2/2) (112) Q503(1/2) . -
$903 ~ / HL CONTROL UNIT : sa IT : 25 (X59-3080-10
HL ﬁ{ >0 INT.sp | [iNT. mic w 2210 (X58-3050-10) - POWER SUPPLY UNIT : 25 { )
sw swW FMG2 —_—— |t —_— e e —— | ] " :
FMG2 FMG2 V D505 'AFON I % Y I swe Q6~Q8,D2 5V AVR
S 5V AVR 25A1213(Y) 5T
wic 1 i [mic TonE [mute | 12/2).03, 5¢C=—T—1 sa1250HG oL o  REF |25C2712(GR)|—» (v DC
> —& 25C3326(A) ' | as.a1 DAN202(K) ' during TX)
oo sw D l IAFON sw KILL SW [}
(2/2) 504 I FMG2
- DTC144EK
a FMG2 ) 1 DAN202(K) ey KEY as l
W - : KEY —» 5TP
> sw
i 02CZ5.1X,Y R T I . ‘—’ | | &+ Ssa1362(y) [ BV for
D506(1/2) uso1 > ) TX PLL)
o D501,0502 at ar U2 l l
EXT MIC X
LM, - | - I Q1,02 U1 Q3.4 I
L o gﬁ?:gg{.f,’ ] i‘gmGeBF | ~ 3 ¥ l _ {Power save) 2sA1362(Y) | ! 5V AVR ggvAwez(Y) -.?;:, DC
> | h sws 1 u | DTC144EK LAS005M 0TC144EK | | during RX)
> 0502(2/2)
o - - —> " v,_l IVOLTAGE n ' 5¢C
— sws T rme2 ! | 2 D1 U1,Q20172) ] |§§&-,4HN I ~————————"(Common
D506(2/2) Z’S > H - I 5v)
@z > PTT(KEY) 8 piope or |, [BESET <—+ sws - L ]
¢ N | 1l 23 FMN1 . 1 -
—~e 5 RS2 ] ooc
- | |He h SwB l
- | e- I \T T ~- SWB
r 5 l Rwi RSO DETII
Inl I CHANNEL sw  D751~D78! I l T ]
DIODE TONE
o o 0 O | ®:> MATRIX D) : T] SIGNALING
INTPTT MON!. DAN202(K) 1 (OPTION)
$901 902 5751 DAP202(K) | acll
155133 | l RESII
CHANNEL SWITCH UNIT (X41-3010-10) KEY

9 lL— _ll




CIRCUIT DESCRIPTION

The TK-310 consists of two switch units, an interface
unit, and a transmitter-receiver unit. The TX-RX unit is
divided into functional modules arranged as seven compact
units that make effective use of internal space. The opera-
tion and functions of these units are described below.

The TK-310 is available in three frequency versions,
one for each frequency band:

- F1 version 450 to 470MHz
- F2 version 470 to 490MHz
- F3version 490 to 512MHz !

1. Phase-Locked Loop Circuit

1) Common phase-locked loop

The common PLL consists of a common voltage-
controlled oscillator (Z2) that generates the RX first
local signal (F1,3 : f—=21.4MHz, F2 : f + 21.4MHz), a
prescaler IC U4 : MB504F with a scaling factor of 1/64
or 1/65, the PLL IC U6 : JLC1075F, and a temperature-
compensated crystal oscillator (Z3).

The common VCO consists of an oscillator and buffer
amplifier. Its output is amplified by an RF amplifier Q7 :
25C3356. The amplified output is fed to the RX mixing
unit (Z208) as the first local signal, and to the TX PLL
mixing unit as the TX PLL local signal.

Part of the output of the VCO (Z2) is rounted through
an RF amplifier Qb : 2SC3120 to the prescaler IC U4 :
MBB504F and divided by a factor of NO in a pulse-swallow
counter consisting of the prescaler and the N and A
counters in the PLL IC U6 : JLC1075F. The resulting
12.6kHz signal is fed to a phase detector. NO, N, and A
are related as follows :

NO=6GAN+A . .. ... ... ....... (1)

N and A are provided as serial data from the microprocessor
U2 : 7554CS(M)-304 in the Control unit. In response
to a change in the channel data from the Channel switch
unit, the microprocessor accesses the EEPROM U9 :
NMC9346E to acquire the PLL divide data held by UB6.
Then the microprocessor accesses the PLL IC U6 :
JLC1075F and writes new PLL data into UG.

The 12.5kHz signal provided to the phase detector is
compared with a 12.6kHz reference signal. The reference
signal originates in a temperature-compensated crystal
oscillator (Z3) with a frequency stability of *3ppm,
the 12.8MHz output of which is divided by 1024 by a
counter in U6 to generate the 12.5kHz frequency. The
output of the phase detector is passed through a charge
pump in UB and a loop filter connected to U6 (R28 to
"R31, C43 to C45), then applied to a varicap diode in
the VCO (Z2) to control its oscillation frequency.

2) TX phase-locked loop
The TX PLL consists of a TX voltage-controlled

- oscillator (Z4) and mixing module (PLL mixing unit :

Z6) that generate the transmit frequency (450MHz to 512
MHz), a prescaler IC U5 : MB503F with a scaling factor
of 1/32, the PLL IC U3 : MC145151SL, and a voltage-
controlled crystal oscillator (Z1). The TX VCO (Z4)
consists of an oscillator and a buffer. The output of this
VCO (Z4) is amplified by an RF amplifier Q1 : 2SC3356,
and the amplified output is fed to the Drive unit (2204).
The VCO output (f) is also amplified by another RF amp-
lifier Q2 : 2SC3120 and fed to the PLL mixing unit (Z6),
where it is mixed with the common VCO output (F1,3:
f—21.4MHz, F2 : f + 21.4MHz).

The 21.4MHz output of the PLL mixing unit is ampli-
fied by an RF amplifier Q6 : 25C2714(0), then input to
the prescaler IC U5 MB503F. The output of Ub
(21.4MHz/32 = 668.75kHz) is input to the PLL IC U3:
MC145151SL, where it is further divided by a factor of 8
and input (at 83.59375kHz) to the phase detector.

The signal input by the phase detector is compared with
a reference signal (83.59375kHz), which originates as the
10.7MHz output of the voltage-controlied crystal oscillator
(Z1) and is divided by 128 by an internal counter in U3
to generate 83.59375kHz. The input to PLL IC (U3 :
MC145151SL) and the division ratio of the divider in U3
depend on the frequency version (Fig. 1). This is because
the PLL mixer operates on the lower-heterodyne for F1
and F3, and on the upper-heterodyne for F2, so the PLL
locking directions are different. The output of the phase

detector passes through a loop filter and is applied to a

varicap diode in the TX VCO (Z4) to control the fre-
quency.

3) Modulator

The AF signal from the microphone is preemphasized
and amplified by the microphone amplifier 1IC U1
HFA101F001A2, which contains a built-in limiter. The
amplitude-limited output is fed to an active low-pass
filter U2 : AFL24F3300E12. The output of U2 passes
through a potentiometer (R7) that adjusts the maximum
frequency deviation, then is input to the 10.7MHz VCXO
(Z1). This AF input to Z1 is applied to the internal
varicap diode to achieve FM direct modulation.

11
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CIRCUIT DESCRIPTION

TX PLL LOOP COMMON PLL LOOP
| p— ] r \
TO BUFF AMP (Q1) TO RX 1st LOCAL
24 Q2 26 F1,3:f—214MHz Q7 z2
o F2:f+21.4MHz
> BUFE | ¢ Mli; F1,3:f-21.4 BUFF - COMMON
vco AMP * F2:f+214 AMP vCco
UNIT
A
1 21.4MHz
' Q6 Q5
LPF BUFF BUFF
AMP oo LPF
us s 89.59375KHz l vy
— /1 us U4
l PD 18 et 1732 DIVIDE _} 1/64
CONT. or 65 12.5KHz
| I 1 | us
1128 668.75KHz — '|
l_ F13 venszl MIC GAIN 1A 1N PD
2 |7 wm u2 R6 | !
LM/ | Ul
VCXO0
<«— LPF le—{ MiC I I
10, 024
' 0.7MHz ,{ AMP ‘ 1/102
DEV.
I L —— ___%_J
U9 z3
-— -— — EEP TCXO
ROM 12.8MHz
SWITCH SWITCH INTERFACE
UNIT (B/2) UNIT(A/2) UNIT H:' CONTROL UNIT
INT MIC I— 1 r 1 | r< u2 .l

L1

L1

L1 L’{__I\F TX-RX UNIT |
'I
CHANNEL
SIGNAL I SWITCH
ING UNIT 5751
(OPTION) O'\o uNIT

Fig. 1 PLL & Modulation Circuit Block Diagram

4) Unlock circuit

When the comm‘on PLL or TX PLL is in the unlocked
state, the output of an unlock detector in the PLL IC
(U6 or U3) goes low. When the common PLL is unlocked,

Q4 turns on and its output goes high.

The output of the unlock switch (Q3 or Q4) is fed to
the power supply unit (Z5) to halt operation of the 5T
AVR circuit and stop transmitter radiation from the

——-'°; I

%

a2

the unlock switch Q3 : DTA114TK on and its output goes antenna.
high. When the TX PLL is unlocked, the unlock switch
COMMON PLL IC : U6
RN I 1
PD 5C POWER SUPPLY UNIT : 256
L ]
l § unLock:L UNLOCK : H f
Q3 w10 SwWB 5V
uL 9 , R0 sws—-—& REE—»| AVR I
DET. ¥
) ~ o~ PSV
I 8 UL SW & 5C
— — _l"’; J; ;‘-’ KILL
7 4 a 5R SW
TXPLLIC: U3 —
_l H:5T OFF
PD STP KEY ST
(RX) H : 5T OFF
l UNLOCK : L UNLOCK : H
Q4 ws
uL
DET.
2] (v} ™
SuLsw 9 8

Fig. 2 Unlock Detection Circuit (TX-RX UNIT)



CIRCUIT DESCRIPTION

2. Receiver Circuit

The RF signal from the antenna passes through a low-
pass filter (Z207) in the TX-RX unit and the antenna
switch (U205) and is input to an RF amplifier Q206 :
2SC33566. The RF amplifier contains Q206, L207, and
L204, and operates as a wide band amplifier. After selective
amplification by the RF amplifier, the RF signal is mixed
in the RX mixing unit (Z208) with the first local signal
(F1,3: f=21.4MHz, F2 : f + 21.4MHz) from the common
PLL. The output of Z208 is band-limited by L203, an MCF
consisting of Z201 and Z202, and L202 to produce the first
IF signal (21.4MHz). The first |F signal is amplified by the
IF amplifier Q205 : 2S5C2714(0), then fed to the RX IF
unit (Z209).

The RX IF unit is mounted on a small PC board con-
taining the FM IF system IC, a noise amplifier, and a noise
detector. The first |IF signal input to Z209 is mixed
internally with the 20.945MHz second local signal, convert-

ANT
L ]
/ l LPF
f 2207

ing it to the second IF signal (455kHz). The second IF
signal is band-limited by a ceramic filter (Z203) external to
Z209, then returned to Z209, where it is demodulated and
output from Z209 as the AF signal.

The AF signal output from Z209 is amplified by an AF
amplifier Q208 : 25C2712(GR) and input to the RX AF
filter U203 : AFC913A001B1. The AF signal is output
from U203 via a jumper wire (W15) attached to the output
pin (pin 7) of the bandpass filter, passed through the
squelch switch Q207 : 2SJ106(GR) and input to the AF
potentiometer (R709) of the Switch unit (A/2). The output
of the AF potentiometer (R709) is returned to the TX-RX
unit and amplified by the AF PA IC U204 : LA4147.
The output of U204 reenters the Switch unit (A/2) via
the external speaker jack (J902), and is routed via the
speaker switch Q701 : 2SD1246(S,T) to the Switch unit
(B/2) to drive the internal speaker.

ANT SW HELICAL  RFAMP  HELICAL Rx MIX UNIT : 2208
U205 L207 Q206 L204 r———
TO /
/— O\O__]._. \ / > \ / 1st LOCAL
R L .
RX IF UNIT : 2209 MCF F1,3:f—21.4MHz
l - ] Z201, 202 F2 :f+21.4MHz
FM IF .
SYSTEMIC ) TX-RX UNIT
| - 2 1st IF AMP
=¥ Q205 sasw
TNEJ l SWITCH UNIT (A/2)
— — Q207 oIS g
> 6!
I \ / AHI AHI
455KHz
CERAMIC
FILTER AF
l 7203 voL
R709
AF AMP RX AF FILTER : U203 AF PA l
' Q208 |'—" - - —'I U204
] p Y \ AMI ! 1AM 77
l L BPE —HPE__
70 Jo 10 l
I SWITCH
W15 SP1
GEEED CENED GEEND NN CEEEND CHNNED CEIEN SENED c— J SP SW UNIT (B/2)
Q701 ™ "V inTsP
EXT. SP
SP ISP
JACK J L oo
J902 IsP
1 T [ —
L L] J

Fig. 3 Receiver Circuit Block Diagram
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CIRCUIT DESCRIPTION

1) Noise squelch

The noise squelch components of the AF signal output
from the FM system IC in the RX IF unit (Z209) are
removed by an RC noise filter. After amplification by the
noise amplifier, the noise signal is converted by the noise
detector to a DC voltage signal. This DC voltage is level-
adjusted by the squelch potentiometer (R708) in the
Switch unit and a preset squelch resistance (R707), then
applied to the squelch trigger circuit in Z209. When the
input of the squelch trigger is high, the output is low.
The squelch trigger output (SQ) turns Q3 (1/2) : FMG2
in the Control unit off, and turns Q2 (2/2) : FMG2 on.
The output from Q2 (2/2) is fed to the TX-RX unit and
the Interface unit.

When Q2 (2/2) is in the on state, Q210 : DTC114YK
in the TX-RX unit is off. The output of Q210 controls
the Power supply circuit (Q211 to Q213) of the squelch
switch Q207 : 2SJ106(GR) and the AF PA.

When Q210 : DTC114YK turns off, the squelch switch
Q207 : 2SJ106(GR) also turns off, cutting off the AF
signal. Q211 : DTC114YK in the Power supply circuit
(Q211 to Q213) of the AF PA turns on and Q212 :
28C2712(GR) and Q213 : 2SA1213(Y) turn off, cutting
off power to the AF PA. The output of Q213 is also fed
to the RX AF filter U203 : AFC913A001B1, and also
cuts off power to U203.

The output of Q2 (2/2) fed to the Interface unit turns
off Q504 (2/2) : FMG2, causing Q701 : 2SD1246(S,T) and

Q702 : DTA114TK in the Switch unit (A/2) also to turn
off. Accordingly, when the squelch gate is closed, power
to the other units is also cut off, thereby saving power.
'2) Signaling squelch

When the QT unit (KQT-6) is installed, a signaling
squelch operation is performed as follows. The signaling
squelch gate opens after the noise squelch gate to per-
mit the AF output to be heard through the speaker.

The SQL/QT switch should first be turned fully counter-
clockwise to the QT position. In the QT position, the
opening sensitivity of the noise squelch gate is the sen-
sitivity set by the preset squelch trim pot. (R707), When
the QT switch is in the on state, Q503 : FMG2 in the
Interface unit turns off and Q3 (2/2) : FMG2 in the
Control unit turns on. When Q3 (2/2) turns on, the AF
ON pin remains low even when the noise squelch gate is
open, preventing AF output through the speaker.

Next, part of the output from Q208 : 25C2712(GR)
in the TX-RX unit is fed to KQT-6 via the detector pin
and the Control unit. When a signaling tone is received, the
KQT-6 makes the AC pin low, causing Q3 (2/2) in the
Control unit to turn off and the AF ON pin to go high.
When AF ON goes high, Q207 : 2SJ106(GR) and Q213 :
2SA1213(Y) in the TX-RX wunit turn on, Q701
2SD1246(S,T) in the Switch unit (A/2) turns on, and AF
output is heard through the speaker.

TX-RX UNIT AP PA ———:g}-v EXT.SP
I ' U204 JACK
l J902
——| DET AM l | 4

RX AF SWITCH
l AF AMP FILTER AF SW UNIT (B/2)
— ! Q208 U203 Q207 —
12 IINT~SP
NOISE
@ Y @ ¥ lFiLTER \ %
: l I L: MUTE ) v:x;w (]
NOISE sa sQsw SW AVR
TRIG RX IF Q211~
l_ UNIT : 2209 Q213
cnmmmD emmm—D ——— e——— | 7 H:MUTE '
11]sav 2 'swrrcu
___'ﬁESETSQ — UNIT (A/2)
- -ﬁB— ] .
| comncn. ToET - — INTERFACE
> z l
3: UNIT : 2210 SWB UNIT
| 'L MUTE : 1
5CC |
‘ NOISE SQ SW b SIGNALING ON spow H:saL
L
3 sQ sw QT
3
I 4 \ | ‘ | [i 506(1/2) QT SW SWB \ |
< -
< s L : WHEN EXT
3 > | o > Q503
asti/z) J Q22720 | 9 3272 SP-MIC USED A (1/2)
L:MUTE ¢
sQ '
D2 ]
’ 4 v
| AC 4
—_— e —— —_— M - —
- -— - -—
— 8
SIGNALING MONI SW
| UNIT (OPTION) | $902

Fig. 4 Squelch Circuit Block Diagram



CIRCUIT DESCRIPTION

3. Transmitter Circuit

The output of the TX PLL circuit is amplified in the
Drive unit (Z204) and power amplified in the Final module
unit (Z205). The output from Z205 passes through the
antenna switch U205 : MDO001-K and a low-pass filter
(Z207) and is fed to the antenna terminal. The spurious
rejection characteristic of the transmitter is 70dB or
better, spurious signals being rejected by the low-pass
filter Z207 and another low-pass filter consisting of C201
and L201.

1) Automatic power control circuit

The APC circuit compares the collector current of the
last-stage transistor in the Final module, detected as a
voltage drop across R211, and the voltage resulting from
division of the voltage generated by the zener diode
D201 : 02CZ3.9Y,Z by the power-adjust potentiometer.
The comparison is performed by a comparator U202 :
LM301AD, the output of which controls the APC cont-
roller Q202 : 2SA1244(0) to vary the collector voltage
of the Final module (Z205) and the last-stage transistor
in the Drive unit (Z204). This stabilizes the input voltage
of the last-stage transistor in the Final module for stable
transmitter output.

2) High/low switching circuit

The TK-310 has a transmitter power switch that
switches the transmitter power between BW (high) and
2W (low). Information from this high/low switch (S903)

controls the high/low switch Q201 : DTC114Y(K) in the
TX-RX unit. When S903 is in the HIGH position, Q201

turns on, controlling the gate of the analog switch 1C U201 :

TC4066BP which switches the power, so that the output of
the high-power adjustment potentiometer (R208) is
supplied to the comparator U202 : LM301AD in the APC
circuit. Similarly, when switch S903 is in the LOW posi-
tion, Q201 turns off and the analog switch IC U201 :
TC4066BP supplies the output of the low-power adjust-
ment potentiometer (R206) to the comparator U202 :
LM301AD in the APC circuit.

When the transmitter is operating on a channel that is
set for low power, pin 12 of the micrprocessor U2 :
7554CS(M)-304 in the Control unit (Z210) goes low,
acting via diode D3 to force the HL line low. This results
in low power even when the high/low switch is set in the
HIGH position.

3) Antenna switching circuit

The antenna switching circuit uses an antenna switching
IC U205 : MD0O01-K containing an internal diode switch.
The 5T input during transmission turns on Q204 :
DTC114YK in the TX-RX unit, thereby turning on Q203 :
DTA143EK and feeding switching current to the antenna
switch U205 : MDO001-K to establish the transmitting
state.

ANT
ANT SW
BUFE.AMP DRIVE UNIT ;;’;QL MODULE UNIT U205 LPF
24 a1 204 r—— 7207 L201
™ | o I 1 ~— ' []
vco ;( e _/—
| 11 =g |8 :
S sl IS L
: a 7
R212
AAA
wyv
25 ;‘(!)WER
SWB o
e wo 32
CONT. ¢
SWB Q202 Vss
TX-RX UNIT - !
£ é D201
L:LOW - Q
IH|/LOWSW ANALOG LO+2
HyLosw POWER o oo sw 39
$903 U201 j W M
a[,o\o
MnTER-
lFACE )

IEN”

I CONTROL UNIT : 2210
R6 U2 |
CP
| I 5CC v |
) D3| "7 _J12pin
I | LOW POWER CH DATA

Fig. 5 Transmitter Circuit Block Diagram
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CIRCUIT DESCRIPTION

4. Power Supply Circuit and Power Saver

When the power switch (S702) is switched on, 7.5V DC
is supplied to the switched B lines (SWB). one of the two
switched B lines is connected to the final, drive, and AF
PA in the TX-RX unit, which require a large current flow.

The other switched B line leads, via the Interface unit and

Control unit (Z210), to the AVRs (Automatic Voltage
Regulators) in the TX-RX unit.

The AVR configuration in the TX-RX unit consists
of a BV AVR that feeds 6V power (5CC) to the Control
unit (Z210) and a power supply unit (Z5), that controls
other circuit. Voltages with a PTT signal, PLL Unlock
signal, and a Power Save (PSV) signal to reduce drain on
the battery.

When the set is receiving, (when the KEY pin is high),
the Power supply unit (Z5) outputs 5R. When the set is
transmitting (when the KEY pin is low), the Power supply
unit outputs 5TP (5V for the TX PLL) and 5T (5V for
TX), except that 5T is not output when the Unlock signal
is present. The 5C output is provided in both the receiving
and transmitting states.

1) Power Saver

The power saver saves power by switching off the power
supplies of unneeded circuits at regular intervals in the
triggered reception mode. This power-saving operation
requires that certain time values be written in the EEP-
ROM in advance. These power saver time values can be
set in the following four ways :

Power-on time  Power-off time

1 ° (always) 0]

2 100ms 200ms
3. 100ms 400ms
4 100ms 800ms

When the power saver operates, the PSV pin goes low
and the 5C, 5R, 5T, and BTP outputs are stopped. A
voltage detector U7 : S-8054HN monitors the SWB vol-
tage, and sends the microprocessor a low U7 signal when
the SWB voltage falls below 5V.

SWITCH UNIT (A/2) TX-RX UNIT
I SWB =
aa FINAL
_[(?d\p—*—o/ SwWB [DRIVE]
3 L . $702 AF PA
~ = OWER SW POWER SUPPLY UNIT : 25
: L r 3
T I 5V |
= Rer LA R ]
5V .
INTERFACE R e i e AVR — l
UNIT l '
ext.mic | SwW W
PTT . | KiLL
| R l ° 9] swW I
! | swB | |
INT.PTT Q502
$901 l_<
- + ~— _+
3
2 2| sTP ' 5C 5R UL 5T
INT.PTTSWON : H a
C— —dh_
2] o
E PTTON : L —=| o
o @ S g TO U9 us
p—— s— — et— o<
—_— —_— e —
PTT § sws KEY Psvjf T Vsce l AVR
> u7
) Jus
. I KEY1 KEY{ = lV|. VOLTAGE
1 4 SCAN U2 Isq |DET.

CONTROL UNIT : 2210

— l
KEY1 KEY sws —l
SIGNALING UNIT
(OPTION)

Fig. 6 Power supply Circuit Block Diagram



CIRCUIT DESCRIPTION

5. External Microphone Circuit

When pin 4 (CONT) of the external microphone jack
(J901) is low, the other pins function as pins for the
speaker-microphone unit (KMC-8). When pin 6 (RW) is
high, they function as ROM writer pins.

1) Operation when the speaker-microphone unit is con-
nected

When the speaker-microphone unit (KMC-8) is con-
nected, pin 4 of the KMC-8 is grounded, causing pin 4
(CONT) of the external microphone jack (J901) to be low.
When CONT is low, the internal speaker switch Q504

(2/2) FMG2 is turned off via diode D506 (1/2) :
DAN202(K) in the Interface unit to stop the Internal
speaker from operating. As a result, the reception is
heard only through the speaker of the speaker-microphone
unit.

Similarly, the internal PTT switch Q502 (2/2) : FMG2 is
turned off via D506 (1/2), disabling PTT control by the
internal PTT switch (S901). The internal microphone switch
Q502 (1/2) also turns off, disabling the internal micro-
phone. As a result, only the PTT control signal and
microphone signal from the speaker-microphone unit are
enabled.

FROM
TX-RX UNIT SP1

® J901
(P EXT. MIC
; Y SL
6
-Tw::" ] P -
PTT] sP[y |
_——— |
[

L:EXT.SPAND ¢ NT 8P
| | EXT.MIC ~_ ‘
| D806
i 0

L : INT.MIC AND H:INT.SP
INT. PTT OFF OFF 5T
SwWB N
Q502 R
(2/2) [
|
g |+ I H : INT. MIC L:INT.MICOFF = 5
b ~
8 ' OFF P
mIC i+ Ji.mic
! R507 71 l
l swe-J c701 INT.MIC
INT.PTT
1 INTERFACE UNIT SWITCH UNIT (A/2) SWITCH UNIT
MIC  PTT — (8/2)
—_— -0

TO TX-RX UNIT
(CONTROL UNIT : 2210)

Fig. 7

17



CIRCUIT DESCRIPTION

2) Operation when the ROM writer is connected

The special ROM writer for the TK-310 connects by a
cable to the external microphone jack. When the ROM
writer is connected, the switched B line is connected to
pin 6 (RW) of the microphone jack. The SWB input at
the RW pin raises pins 5, 6, 12, and 13 of the analog
switch U501 : TC4066BF to a high level, closing the analog
switches and thereby connecting the ROM lines to the pins
of the microphone jack. (The microphone jack and ROM
pins are paired as shown below.)

External micro-

phone jack ROM pins
1. MIC ——— RCK (ROM Clock)
2. SP ————— ECS (ROM Chip Select, active high)
3. PTT ———— RDI (ROM Data Input)
4. CONT +«——— RDO (ROM Data Output)
5. SWB
6. RW (ROM Writer Information)

INTERFACE UNIT

The voltage applied to RW is also dropped by the zener
diode D504 : 02CZ5.1X,Y to 5V and passed via the RWI
(ROM Writer Information) pin to the Control unit (Z210).
The high RWI signal input by the Control unit (Z210)
passes through D1 to the Reset pin (pin 11) of the micro-
processor U2 : 7654CS(M)-304. This high input at pin 11
sets the pins connected to the ROM in the high-impedance
state, so they will not interfere with the exchange of data
between the ROM writer and ROM.

TX-RX UNIT

I Swe . U501 ' U9
5501 509 ANALOG SW l Jc\:_qirrnm UNIT : 2210 EEPROM
1
@ mc | a2 w2 [ = lio RCK
@_ 4 J\J/O— 3 RDO
> 8| oo |9 RDI
o | oo Ecs |
D502 . T
(1/2) 5,8, .
oS A | |
RW T |
. oK
@ / gL —_—" | o1 L11,Q2(1/2) I
1901 H : ROM WRITE c D503 ) rwi RESET |
E - OR e
XT. MIC INFORMATION 'l CIRCUIT l
3 ¥ 5CC
a | |
. RCS
- 1

Fig. 8




CIRCUIT DESCRIPTION

6. Microprocessor (CPU) Circuit

o |Initialization (Operation when power is turned ON)
1) Reset circuit

On the Control unit voltage detector U1 : S-8054HN,
OUT terminal is low when the IN terminal is less than 4.5V,
and goes high when Vcc becomes more than 4.5V. There-
fore, Q2 (1/2) : FMG2 turns OFF when Vcc is less than
4.5V and turns ON when it is more than 4.5V.

When Q2 (1/2) is OFF, pin 11 of the CPU, U2 :
7554CS(M)-304 is high and maintains reset status. When
Q2 (1/2) is turned ON, reset status is released and the
CPU begins operation. )

When the CPU starts operation, the initial operation
will be performed in the following order :

1. Cancelling the RAM in the CPU.

2. Internal initializing of the CPU.

3. Reading out Power Save data from EEPROM

4. Reading out of the inital channel data.

5. PLL data output.

The reset circuit in this unit has two external reset
pins. When the ROM writer is connected, a high level signal
is applied to RWI to make the CPU U2 reset. At this time,
the CPU does not interfere with communication between
the EEPROM and the ROM writer. When the KPG-1 is
installed onto this unit, a high level signal is applied to
RSO to make the CPU U2 reset, then, the TK-310 func-
tions only as a ROM writer and does not function as a

transceiver.
Vee
svh

45V —

| VOLTAGE [ - ‘
| DET. gi, Qi E8
| o .
Ut oo RS1
Q2 |
BASE I

CPU I
|
L_.J
© pin 11 r

M1 1]

u2
pin 11

JAN
Power Reset
ON

Fig. 9 Reset Circuit Block Diagram

® Operation when the Channel SW is changed

When the channel switch is changed, CPU U2 detects
that the channel is switched, and U2 pin 18 (RCS) goes
high. When the RCS (ROM Chip Selector) is inverted
to high level, the EEPROM. U9 is activated and outputs
the channel data (PLL data, CTCSS tone data, and power
control data) to RDO (ROM Data Output) in sequence
while synchronized with the RCK (ROM Clock). These
RDO data are read out by the CPU.

1) PLL Data

When the CPU has completed the data read out, CPU
pin 18 (RCS) goes low and pin 19 (PLL EN) goes high.
When the PLL EN (PLL enables) is inverted to high, the
PLL IC U6 in the TX-RX unit is activated. Then the CPU
outputs the PLL data synchronized with the RCK clock,
and the data is written into the PLL IC.

When data transfer into the PLL IC is completed,
PLL EN and RCS goes low.

2) Power Control Data

The power control data can be set for each channel,
and is read out into the CPU from the EEPROM when the
channel is switched. When the power data is set, CPU
pin 17 is inverted to low. When CPU pin 17 is low, TX
power is forced low (2W) regardless of the Hi/Low SW
setting.

3) Power Save Operation

When the SQ, VL (voltage is low) and when not in the
PTT mode, the power save data which is read out from
the EEPROM at power-ON enables the power save opera-
tion.

The power save operation does not function when
receiving a signal (SQ is high) or when in the trans-
mission mode (PTT is low), as shown in Fig. 10.

However, when VL is low, that is, when the power
voltage becomes less than 5V, the PSV is inverted to
low level regardiess of the power save data.

sQ
—
SQP
VOLTAGE
DET.

is present.

—— — L : When no signal is received.
H : When the receiving signal

H : Normal operation

Fig. 10 Power Save Circuit Block Diagram

COntrol unit : Z210 +TO Signal-
ing unit

VL
! o pvi L : When SWB is less than 5V.
swe Lo 3 H : When SWB is more than 5V.
PTT
’ L:PTTisON. H:PTT is OFF.
PTT PSV to Z5
(LA 2 S — L : Power save operation

sa |pTT.| VL PSV *1 : Changed over with the
1 power save data.

1 L H H HI/LO *2 : Turns PSV low continuously
2 H H H HI when VL is low.
3 L L H HI When PTT is low and VL goe:

P low, PSV maintains low statu
4 X | x|t Lo until PTT goes high.

X : Undefined

4) PLL data re-write

During the power save operation (PSV is low), power
is supplied to the EEPROM and the Control unit and no
power is supplied to any other sections. Therefore, since
the data in the PLL IC U6 is last when the PSV opera-
tion is completed (PSV goes high), the PLL data will re-
written into the PLL IC UB.
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SEMICONDUCTOR

® Terminal connection diagram

7554CS(M)-304 : PLL Control Microprocessor '
(Control unit U2) P00 —= 1 20— vss
POT—>12 19— p113
PO2—13 9 18[—"P112
PO3 —=1{4 2 17— P111
Pg0o=—5 = 16f=—P110
P81 --—6 ¢ 15— p103
P82 w—{7 § 14 =<+— P102
ClL2e—38 |4 13}=—P101
CLl—w{9 ™ 12— P00
Voo 10 11}— RESET
(Top View)
® Terminal functions
Pin No. | Port | 1/O Function Pin No. | Port | 1/0 Function
1 POO | | Squelch 11 - | RESET
2 PO1 | | Scan 12 P100 | | | CH DATA (bit 0)
3 P02 I | Voltage low 13 P101 | | | CH DATA (bit 1)
4 PO3 | | PTT/KEY 14 P102 | | |CH DATA (bit 2)
5 P80 | O | Power save 15 P103 | | |CH DATA (bit 3)
6 P81 | O |CLOCK (EEPROM and PLL) = RCK 16 P110 | | READ (EEPROM) = RDO
7 P82 | O | WRITE (EEPROM and PLL) = RDI 17 P111 | O | Low power control
8 CL2 | O |SYSTEM CLOCK 18 P112 | O | EEPROM (chip enable)
9 CL1 | |SYSTEM CLOCK 19 P113 | O |PLL (chip enable)
10 — - | VDD 20 — — | Vss
MC145151SL : Para-Iinput PLL Frequency
Synthesizer (TX-RX unit U3)
® Block diagram
» Reference Address Total
i CR‘:’l‘ =5 Divide Valus
o ] o 8
7 8191 e e
RA?2 06—" ° :) é 105
26 RA | O 12 x 8 ROM Reference Decoder [ I S 0%
0OSCout & ¢ RA OO-Q-’- NN 8192
27 . Lock 28
0SCin - o it = 0C
2 12 Bit+R Counter Detector OoLD
Voo 0‘2—> 1
Vss O—= . —nd Phase 4
Detector ——OPDout
i A
AN
Fingl >—{ o— 14 Bit<+N Counter —e 05&%?& _—%o‘v
VoD ‘ B O6R
i} %HHHHHHH 105y
Ti it
ézzzwe 5 . Transmit Offset Address

4l

RER AR RRERAD]

71
NI3 NIl N9 7 N6
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SEMICONDUCTOR

JLC1075F : PLL Frequency Synthesizer (TX-RX unit U6)

o Block diagram

Reference Address T
Code otal
ryrama] voo maz TRl [RA0 | e
Al 2o 12 x 8 ROM Reference Decoder <——°1 \;SS ) ) 0 8
" I EEEEEEEREEEN’ ot o | o 1 64
0SCin ” -2 > 12-8it + R Counter gock L 8510 g : ? 1222
0SCout ' L) 1 0 0 1160
REFomM— Conurel fR Phase 1 0 1 2560
Modulus _8 r ogic fv Detie\c(or —-PDout 1 1 0 1024
Control . T 1 1 1 2048
10 , 3,
f'ﬂ*&_ 7-Bit + A Countgr 10-Bit +~ N Counter DF;Te:gxeor | 4 ::
Mada| I EEEEER) IEEEEEEEER) 15,sw2 @ Terminal connection diagram
Enabl r 14
ave 1 Latch Latch Latch _|—oSW1 —
Datao2 IEEEERE [ EEEEEEREX! a' RATC 20FRA0
7-Bit Shift Register 10-Bit Shift Register . 'giiﬁer RA2C2 19E20SCip
Clockol) [—-' r ¢y—3 18 E20SCout
PpRrc— 4 17 = REFout
Vppc—5 16 2 Test
PDout==6 15FasW2
Vgst=7 14 —SW1
Mod ControlC—={8 13— Enable
Lo 9 12— Data
finc=10 11 3 Clock
NMC9346E : 1K EEPROM (TX-RX unit U9) (Top View)
@ Terminal connection diagram ® Instruction set for NMC9346E
cs—1 |\ 8 Instruction | SB {Op Cods Address Data Comments
o g"i? lsg‘e;:‘g . | READ 1 10 | ABA4A3A2A1A0 Read Register ABA4A3A2A1A0
—_2 7 erial Dal 0C " N
SK oI Serial Data Input WRITE 1 01 ABA4A3A2ATA0 | D15—D0 | Write Register AGA4A3A2ATAQ
pi—3 6 DO  Serial Data Output ERASE 1 1 ABA4A3A2A1AD Erase Register ABA4A3A2A1A0
Vgg  Power Supply EWEN 1 00 TIXXXX Erase/Write Enable
DO—4 5 GND  Ground EWDS 1] o0 00X XXX Erase/Write Disable
NC  NotConnected -
ERAL 1 00 10XXXX Erase All Registers
(Top View) . . . . e
NMCO346E has 6 instructions as shown. Note that the MSB of any given instructionisa ""1'L and

e Timing diagram (Continued)

is viewed as a start bit in the interface sequence. The next 8 bits carry the op code and the 6-bit
address for 1 of 64, 16-bit registers.

Instruction Timing

s LML rLrrirr U'I_HJ_U_LJ—LFU—LJ:[ED_J—LJ—

cs/

READ

DI /1

TRI-STATE

N\ 0 /A YA Xas X X o\

STANDBY

[Do

—|{j—tOH, t1H

TRI-STATE

\ O KD15*D14>< x D1 x DO %;W

gigigligigigigipipipipipipupEpNpEpEy Ty

—1CS
s/ J CHECK STATUS {STANDBY
WRITE \STARDS
DI /7\ o /1 N XaXas X )(onms)c 50
—| |—tSV t1H—| |
po THLSTATE l EBUSSY READY \LLBLSTATE
l——=tE/W
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PARTS LIST

CAPACITORS CC_45 TH 1H 220 9. ccas Color* o Capacitor value 1 0 3=0.01uF
12 3 4 5
0 1 0=1pF _2_-2_0 22pF
1= Type ...... ceramic, electrolytic,etc. 4= Voltage rating 1 0 0=10pF t
2 = Shape ...... round, square, etc. 5= Value 1st number | Multiplier
3 = Temp. coefficient 6 = Tolerance 1 0 1=100pF 2nd number
o Temperature Coefficient 1 0 2= 1000pF = 0.001uF
1st Word [ L P R S T U 2nd Word H J K L
Color* Black Red |Orange |Yellow | Green | Blue | Violet ppm/°C + 30 +60 | +£120 | £ 250 | = 500
ppm/°C 0 —80 | —150 | —220 | —330 | —470 | =750
Example CC45TH = —470 60 ppm/°C
e Tolerance
Code C D G J M X z P No code Code B c D F G
(%) |+0.256| 05 | +2 +5 £10 | £20 | +40 | +80 |+100 | Mo 10uF—10~+50 (pF) | £0.1 |t025|+056 | %1 +2
-20 | =20 | -0 |5 A7uF-10~+75
Less than 10 pF
o Rating voltage
2nd
word .
A B C D E F G H J K \%
1st
word
0 1.0 1.26 1.6 2.0 25 3.15 4.0 5.0 6.3 8.0 -
1 10 12.5 16 20 25 315 40 50 63 80 35
2 100 125 160 200 250 315 400 500 630 800 -
3 1000 1250 1600 2000 2500 3150 4000 5000 6300 8000 -
e Chip capacitors Dimension
(EX)C— T3 F s_L] ' 000 2 —1 - Refer to the table above Dimension code L W T
CTICTIEBITICIICTTIND 3 rto a .
a PP Empty 5.6+0.5 50+05 Less than 2.0
! ((2:h1 )3 (ﬁ:H gH UfSZ) E 3.2+0.2 1.6+0.2 Less than 1.25
?EX) ck 7 g FFE1HOO0O 2 F 20+0.3 1.26+0.2 Less than 1.25
[Sb Rdwt N [l vl Rl l il -
Ty Y
1 2 3 4 5 6 7
(Chip) (B.F) 1=Type ...... ceramic, electrolytic, etc.
RESISTORS 2 = Shape ...... round, square, etc.
e Chip resistor (Carbon) 3 = Dimension L ) i
"o R 4 = Temp. coefficient Dimension
(EX) - -D 32L& 8 —B 20 —O\ J—‘ 5 = Voltage rating - -
A T T Y T Y 6 = Value Dimension code L w T | Wattage
1 2 3 4 5 6 7 7 = Tolerance E 32:02 | 1.6£02/057 | 2B
(Chip) (B,F) :
e Carbon resistor (Normal type) F 2.0+0.3 [1.25+0.2 |0.45 2A
RD1 48 82CC00 J Rating wattage
r ; ?3 1 }5— —\6 7 Cord | Wattage || Cord | Wattage || Cord | Wattage Dimension
2A [1/10w| 28 |1 /7 aw] 3a | 1w @%T
2B |1/ 8W)l 2H |1/ 2w]| 3D 2W
2C |1/ 6W w
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* New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
pPRES (2 WM g # & F 5 H R B/8 K &® 1|
TK-310
4 2D * | AL3-0674-15 FRAME
5 2A % | A22-0748-05 SUB PANEL
6 1D % | A40-0618-05 BETTOM PLATE
? 3G # | AD2-0723-02 CASE (FRENT)
8 16 * | AD2~-0736-03 CASE ABSY (REAR)
- # | AD2-0735-03 CASE ASSY (FRENT)
10 20 % | B09-0306~-04 CAP (EAR)
11 ic % | B0O9-0308-14 CAP (MIC)
1z 1c * | B20-0826-04 DIAL SCALE
13 1F # | B40-3662-04 MEDEL NAME PLATE F1
13 iF % | B40~3736-04 MBDEL NAME PLATE Fz
13 1F % | B40-3737-04 MEDEL NAME PLATE F3
14 2F B4z-2437-04 SERIAL N8 LABEL (TRANSCEIVER)
15 3H # | B43-1084-04 BADGE
16 iH B46-0409-10 WARRANTY CARD K,K2,K3
17 1H # | BS0-8057-40 INSTRUCTIGN MANUAL
- B42-2454-04 SERIAL N8 LABEL (CARTEN)
D701 2B B30-0852-0S5 LED (5LR-34VR3F)
€701 CK73FBIHI0Z2K CHIF 1000FF K
£902 CC45CH1IHOA0D CERAMIC 6. OPF D
22 2D * | D10-0601-05 RELEASE LEVER
23 2D % | D10-0603-04 PTT LEVER AS3Y
28 1B % | E11-0427-05 FHENE JACK
29 1B E23-0468-04" TERMINAL (MIC)
30 1D E23-0474-14 TERMINAL
31 2E # | E23-0475-04 TERMINAL
32 iR % | E23-0489-04 TERMINAL (BNC)
J701 ic E06-0652-05 6P METAL SECKET(MIC)
J203 1A E04-0160-0S5 BNC RECEPTACLE
38 1E # | F10-1350-03 SHIELDING FLATE(TX-RX UNIT)
37 26 ¥ | F12-0408-04 COPPER TAFE (REAR CASE)
40 26 F19-0650-04 ISALATION SHEET (FRENT CASE)
41 1D * | F20-0553-04 INSULATING SHEET(CONTRBL UNIT)
43 IF * | F20-0S64-04 INSULATING SHEET(TX-RX UNIT)
44 1H # | F20~0556-04 INSULATING SHEET(REAR CASE)
45 1Ds2E | ® | F29-0430-05 INSULATING WASHER
FO&-4025-05 FUSE (4A)
- FO7?-0871-03 LBVER (PTT LEVER)
48 2D * | GO1-0835-04 CRIL SPRING (RELEASE LEVER)
49 20 % | 601-0836-04 COIL SPRING (EAR)
S0 2B 602050505 D SPRING (KNBB)
51 1D G11-0617-04 CUSHIBN
g2 1E G13-0816-04 CUSHISN (CANTREL UNIT)
53 1E * | G53-0831-04 FACKING (BRTTAM PLATE)
54 2B ¥ | G53-0532-13 PACKING (FPANEL.)
97 3H * | HO1-B043-02 CARTEN { INSIDE)
61 2H * | HI0-2618~12 PRLYSTYRENE FEAMED FIXTURE (LBW
62 1H | H11-0808-14 PELYSTYRENE FRAMED FIXTURE(UF)
63 1H # | H13-0801-04 CUSHIBN
64 2H H25-0103-04 FRETECTINN BAG
E: Scandinavia & Europe K:USA P: Canada |F=; :zzmz
U: PX(Far East, Hawai) T:England  M: Other Areas F3: K3Mm3

UE : AAFES(Erope)

X: Australia

A\ indicates safety critical components.
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» New Parts
Parts without Parts No. are not supplled.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts| nation |marks
PRES (4 M |5 B & ® B B8 & 2/ 8 % * 1)) k¥
- * | HO3-2625-14 CARTEN (BUTSIDE)
(X 2E #| J21-4135-04 LEAD HBLDER
68 1D | J21-4187-04 MEUNTING HARDWARE
70 2 | J21-4189-04 MBUNTING HARDWARE(FTT SW)
71 2G % | J21-4188-04 MBUNTING HARDWARE (SFEAKER)
72 26 J39-0423-05 MIC SPACER
Ju3?01 ¥ | J25-3476-05 FLEXIBLE PC BSARD
K] 20 | K21-0783-04 KNSR (ZHANNEL)
76 2C | K23-0786-04 KNEB (VEL - 50L)
1.201 L40~-10%92~14 SMALL FIXED INDULCTER(1UH)
L2903 L40-1001-14 SMALL FIXED INDUCTSR(10UH)
84 20 N14-0523-04 NUT (IZHANNEL SW)
85 1D N17-1021-41 TARTHED WASHER
A * | NO9-2019-05 BINDING SCREW (M2, 6X10)
B 2E #| ND9-2011-05 BINDING SCREW (M3XS)
[ 1D # | NO9-2014-05 BINDING SCREW (M2, 6X6&)
D 1E # | NO9-2018-05 SEMUS SCREW (M2, 6X6)
E 1A N35-2004-41 BINDING SCREW (M2X4)
F 1D N35-2008-41 BINDING SCREW (M2X8)
G 2E N35-2614-41 RINDING SCREW (M2, 6X14)
H N8%-2004-41 TARPFING SCREW  (@2X4)
J 1A NB8%-2006-41 TAFFING SCREW  (@2Xé&)
- R72-1061-05 JUMPER REST 0O 8HM
R?01 RD14BR2C102J RD 1. 0K J  1/6W
5701 ,902 2E 550-1405-05 MICRE SWITCH (PTT . MEN)
5903 1B 544-1412-05 TREGLE SWITCH  (HIZLBW)
70 2H TO?7-023%-03 LBUDSPEAKER (FULLRANGE)
92 2H T20-0335-25 FLEX ANTENNAS
23 26 T21-0312-15 CENDENSER MIC
100 2H * | WO?-0360-05 BATTERY PACK (7. 2V, 800MAH)
103 1A #| X41-3010-10 CHANNEL SWITCH UNIT
104 26 * | X41-3020-10 SWITCH UNIT
105 1A #* | X46-3000-10 INTERFACE UNIT
106 1E % | X57-3040-10 TX-RX UNIT (450-470MHZ) F1
106 1E #| X57-3040-11 TX-RX UNIT (470-490MHZ) Fa
106 1E % | X57-3040-12 TX-RX UNIT (490-512MHZ) F3
107 2G #| 212-5801-05 INSULATING TUBE
108 1G,36G 232-0032-05 SILICEN TUBE
CHANNEL SWITCH UNIT (X41-3010-10)
Ju7s1 # 25-3472-05 FLEXIBLE P BBARD
5751 | 529-1436-05 ROTARY SWITCH  (ZHANNEL)
D751, 752 DAFZ202 (k) DIRDE
D753 155133 DISDE
D754 DANZOZ (K) DISDE
D735 DAP202 (k) DIBDE
D756 155133 DISDE
pvs? DANZOZ (K DISDE
. - . y F1: K M
E: Scandinavia & Europe K:USA P: Canada F2: K2M2
U: PX(Far East, Hawaii)  T:England  M: Other Areas F3: K3M3
UE : AAFES(Europe) X: Australia A indicates safety critical components.



» New Parts

PARTS LIST

Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
PRES & ®\|§ 8 & B 5 B & A/ 8 B i* 1|
D7S8 DAPz02 (k) DISGDE
D7E9 DANZ0Z (k) DISDE
SWITCH UNIT (X41-3020-10)
701 C92-0004-05 CHIFP TAN 1UF 16WY
cvae CK73FBIHI02K CHIP 1000FF K
J701 E40-3092-05 PIN CBNNECTER  (4F)
Jur01 % | E31-3208-05 FLAT CABLE
P?01,702 | E33-1766-00 CRNNECTING WIRE(2P4F)
R7D1 RK73FB2A472T CHIF R 4, 7K J 1/10W
R?02 RK7?3FB2A103J CHIF R 10K J 1/10W
R70O3 RK7P3FB2A102J CHIF R 1. 0K J 1/10W
R704.705 RK7?3FB2A122T CHIP R 1. 2K J 1/10W
R706 RK7P3FB2A124T CHIF R 120K J 1/10W
R707 R12-3445-05 TRIMMING PET. (47K)
R708 #| ROS5-4418-09 FRTENTISMETER (S0KB)+5W, S0L /0T
R709 % | ROS-3437-05 PRTENTISMETER (10KA) +5Ws UBL/8FF
D701 DAFZ202(K) DISDE
R701 25D1246(5,T) TRANSISTER
0702 DTAL114TkK DIGITAL TRANSISTER
INTERFACE UNIT (X46-3000-10)
501 CK73FBIH102K CHIP 1000FF [
£s02 £92-0004-05 CHIP TAN 1UF 16WY
£S03,.504 CK73FBLIH102K CHIP 2 1000PF K
Cs05 292000405 CHIP TAN 1UF 16WY
C506-510 CK73FBIH1I02K CHIF C 1000FF K
RS01.502 RK73FB2A102J CHIF R 1. 0K J 1/10W
R503 RK73FB2A473T CHIP R 47K J 1/10W
RS04 RK73FB2A222T CHIP R 2. 2K J 1/10W
RS0S RK73FB2A473T CHIP R 47K J 1/10W
RS06 RK73FB2A102J CHIP R 1. 0K J 1/10W
RS07? RK7P3FB2A103J CHIP R 10K J 1/10W
RS0B-S12 RK7?3FB2A473Jd CHIF R 47K J 1/10W
D501 DAN202 (K) DIGITAL TRANSISTER
ps0oz DAFZ02(K) DIGITAL TRANSISTER
D503 DANZ02 (k) DIGITAL TRANSISTER
D504 0275, 1X.Y ZENER DISDE (5. 1V)
DS05.506 DANZOZ () DIGITAL TRANSISTEOR
501 25A1162(GR) CHIP TRANSISTER
A502-504 FMG2 DIGITAL TRANSISTAR
0505 2502712 (GR) CHIP TRANSISTBR :
Uso1 TC4066BF CMES IC(ANALBG/DIGITAL SW)
TX-RX UNIT (X57-3040-10) : F1 (-11) :F2 (-12) :F3

c1 .2 CKP3FBLIHLI0ZK CHIF 1000FF K
L3 CCP3FsSLIHZTIT CHIFP 270FF J
c4 £92-0005-05 CHIP-TAN 2. 2UF 6. WV
S £90-0494-05 ELECTRE 22UF 6. WV
Cé CK73FBLIH102K CHIP 1000FF K.
c? £920-0868-05 ELECTRE 10UF 16WY
-8 £92-0009-05 TANTAL 4, TUF 10WV
9 CK?3FB1HI02K CHIP 1000FF K
10 CKTP3FBLIH1I03K CHIP 0. 010UF K
ci1 CKP3FBIHLOZ2K CHIP 1000FF I

E: Scandinavia & Europe  K: USA P: Canada ll:; léz'xlz

U: PX(Far East, Hawaii) T:England  M: Other Areas F3: K3MmM3

UE : AAFES(Europe) X: Australia A\ indicates safety critical components.
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> New Parts PA RTS L IST

Parts without Parts No. are not suppuéd.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
PRES & B 5 # & ® 85 B & BE/78 8 f* | %
ciz CR92M1IH1 23K MYLAR 0.012U0F K
Ci3 CR92MIH332K MYLAR 3300FF K
£14 £70-0870-05 TANTAL 1UF 16WV
C15 -17 CK73FB1IH102K CHIP 1000FF K
ci8 £792-000%-05 TANTAL 4. UF 10WV
C19 CK73FBIH102K CHIP 1000FF K
220 21 £90-0424-05 ELECTRE 22UF 6. 3WV
caz CC?P3FCHIHORSC CHIP 0. 5PF [ F3
cz22 CC73FCHIHOLIOL CHIP 1. OPF [ FiFz
23 CC73FCHIHOBOD CHIF C 8. OFF D
£24 CK73FBIH102K LCHIP C 1000PF K
25 CC?3FCHIHO30C CHIP 3. OFF C F3
£25 CE73FCHIHOSOC CHIP C 5. OFF [ FiF2
26 CKP3FRIH102K CHIFP 1000FF K
c27 £90-0870-05 TANTAL 1UF 16WYV
28 CCP3FCHIHA?0J CHIP 47PF J
£29 £72-0004-05 CHIP TAN 1UF 16WY
€30 CC73FCHIH4A?0S CHIP 47PF J
£31 —-34 CK7?73FB1IH102K CHIP 1000PF K
35 CC7P3FCHIHOBOD CHIP 8. OFF D
£36 £90-2048-05 ELECTRE 6. BUF 6. 3WV
C37 —-40 CK73FBIH102K CHIP 1000PF K
c41 CC?3FCHIHOBOD CHIP 8. OFF D
£42 CK?3FBIH102K CHIP C 1000PF K
43 CRI2MIH223K MYLAR 0. 022UF K
Ca44 £90-0870-05 TANTAL 1UF 16WY
45 £90-0888-05 TANTAL 0. 1UF 16WV
C46 CK7?3FBIH102K CHIP 1000PF K
a7 £90~-0494-05 ELECTRE 22UF 6. 3WV
£48 CC?3FCHIHO30C CHIP C 3. OFF C
49 CE?3FCHIHOBOD CHIFR C 8. OFF D
£50 Ck73FBIH102K CHIP 1000PF K
£S1 CC7P3FCHIHO30C CHIP C 3. OPF C
csz2. -57 CK73FBIH102K CHIP C 1000FF K
£58 £90-0494-05 ELECTRE 22UF 6. 3WV
LS9 60 CK73FRIH102K CHIF C 1000PF K
C61 £20-0868~-05 ELECTRS 10UF 16WV
ce2 CK73FBIH102K CHIP 1000FF K
C&3 £922-0003-05 CHIP TAN 0. 47UF 29WV
Céa CK7P3ERIHZ223K CHIP 0. 022UF K
C6S C70-04724-05 ELECTRS 22UF 6. 3WV
C66 CK73FBIH102K CHIP 1000FF K
£201 CE?3FCHIHOG0D CHIP 6. OFF D
C202-205 Ck73FBIH102K CHIP C 1000FF K
£206 CCP3FCHIHISLT CHIP 150PF J
C207-209 CK7?3FBIHI0O3K CHIFP 0. 010UF K
c210 CC?P3FCHIHO?OD CHIP I 7. OPF D
c211 CK73FRIHI03K CHIF C 0. 010UF K
cz212 CC?3FCHIHOSOC CHIP I 5. OPF C
c213 CK73FBIH102K CHIP C 1000FF K
c214 CC?3FCHIHOSOC CHIP 5. OPF C
c215-217 CK73FRIH102K CHIP 1000PF K
218 £92-0003-05 CHIP TAN 0. 47UF 25WV
219 £92-0005-05 CHIP-TAN 2. 2UF 6. 3WV
c220 290-2046-05 ELECTRE 22UF 10WV
E: Scandinavia & Europe K:USA P: Canada I;; ﬁz',::z

U: PX(Far East, Hawaii) T:England  M: Other Areas F3: K3M3
26 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



» New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. |Address|New Parts No. Description Desti- [Re-
Parts| nation |marks

PRES & B | g B & F 5 8 & /8 B 1|

c221 2922-0004-05 CHIP TAN 1UF 16WV

caz22 £92-0005-05 CHIP-TAN 2. 2UF 6o WY

£223 CK7?3FBIHI03K CHIP C 0. 010UF K

cz224 CK?3ERIEL1D4K CHIF 0. 10UF K

2229 * | £92-0502-05 ELECTRE 0. 33UF 35WV

226 CK73FBIH103K CHIP 0. 010UF K

ca227 £72-0004-05 CHIP TAN 1UF 16WV

ca228 CK7?3FBIH103K CHIF 0. 010UF K

c229 CS51SE1C4R7M TANTAL 4. 7UF 16WY

£230,231 #| C90-2051-05 ELECTRE 33UF 10WV

£a232 C20-2012-05 ELECTRE 100UF 10WV

c233 CK73ERIE104K CHIF 0. 10UF K

2234 CC?P3FCHIHA?OT CHIP C 47PF J

C235 CED4CWIC220M ELECTRE 22UF 16WV

236 CK?3FBIH102K CHIP [ 1000PF K

c237 C20-2012-0% ELECTRE 100UF 10WV

£238,239 CCP3FCHIHOS00 CHIP 5. OFF C Fa2

238,239 CC73FCHIHOB0D CHIP L 8. OPF D Fl

c240 CK7?3FBIH102K CHIP C 1000PF K

£c241,242 CK?73FBIH103K CHIP 0. 010UF K

£243 CK73FBIH102K CHIFP C 1000PF K

o244 C?21-0456-05 CERAMILC 0. 047UF Kk

c245 CK73ERLIE1D4K CHIF C 0. 10UF K

- * | E23-0478-04 TERMINAL

- *| F10-1345-04 SHIELDING FLATE(CSMMEN VCE)

- *| F10-1346-04 SHIELDING PLATE(TX VLC®)

- *| F20-0577-04 INSULATING SHEET

- # | J30-0545-05 SPACER (MCF)

L1 L40-1021~14 SMALL FIXED INDUCTSR(1. OMH)

L2 »3 L40-4791~14 SMALL. FIXED INDUCTOR(4. ?UH)

L4 L40-1872-80 CHIF INDUCTOR  C(18NH)

Ls -7 L40-4791-14 SMALL FIXED INDUCTBR(4. 7UH)

L8 L40-2272-80 CHIF INDUCTER (22NH)

L.201 % | L34-1183-05 CRIL (2:3T)

L202 #| L34-4011-05 CRIL

203 L34-4012-05 COIL

L204 *| L79-0699-05 HELICAL Fi

L.204 # | L79-080%-05 HELICAL Fa

L204 #| L79-0811-05 HELICAL F3

1205 L40-1872-80 CHIP INDUCTER - (18NH)

L206 L40~-1072-80 CHIP INDUCTER  (10NH)

L207 | L79-0698-05 HELICAL F1

.207 * | L7?9-0808-05 HELICAL F2

L207 *| L?9-0810-0% HELICAL F3

Z1 *| L7?7-1321-05 VX (10. ?MHZ)

2 *| L7?8-0021-05 vCe (440M) Fi

zz2 % | L78-0027-05 VL@ (480M) F3

2 | L78-0028-05 vCe (500M) Fa

Z3 | L7?-1322-05 TCX8 (12. 8MHZ)

4 #| L78-0023-05 VLo (460M) Fl

Z4 ¥ | L78-0027-05 VLB (480M) F2

Z4 % | L78-0028-05 VLB (500M) F3

201,202 L71-0244-05 MZF (2IN1SBT)

i 1: K

E: Scandinavia & Europe K: USA P: Canada ::2 : KZAMAZ
U: PX(Far East, Hawaii) T:England  M: Other Areas F3: K3M3

UE : AAFES(Europe)

X: Australia

A\ indicates safety critical components.



» New Parts
Parts without Parts No. are not supplled.
Les articles non mentlonnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht geliefert.

PARTS LIST

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES |t X | % B & F 5 B & A/8 B #* &)
2203 L72-0339-05 CERAMIC FILTER (LZFV455D)
2207 L79-0629-05 LFF (LP512A1)
- N35-2606~-41 BIND SCREW (M2. 6X6)
JUz12.213 R72-1061-05 JUMPER REST 0 SHM
R1 .2 RK73EB2B102J CHIP R 1. 0K J 1/84W
R3 RK?3FB2A103J CHIP R 10K J 1/10W
R4 R92-0670-05 CHIP R 0 8HM
RS RK?3FB2A103J CHIF R 10K J 1/10W
Ré6 R12--3457-05 TRIMMING PRT. (47k)
R? #| Ri2-3458-05 TRIMMING FRT. (10K)
rR8 ~11 RK73FB2A122J CHIP R 1. 2K J 1/710W
R12 RK?3FB2A100J CHIF R 10 J 1/10W
R13 RK7?3FB2A101J CHIP R 100 J 1/10W
R14 RK?3FB2A123J CHIP R 12K J 1/10W
R1S RK7?3FB2A103J CHIP R 10K J 1/10W
Ri6 RK?3FB2A6B1J CHIP R 680 J 1/10W
R17? RK7?3FB2AR473J CHIP R 47k J 1/10W
R18 RK?3EB2B102J CHIF R 1. 0K J 1/8W
R192 RK?3FB2AS60J CHIP R 56 J 1/10W
R20 .21 RK7?3FB2A473J CHIP R 47K J 1/104
R22 RK73FB2A182J CHIP R 1. 8K J 17104
R23 RK73FB2A473J CHIF R 47K J 1/10W
R24 RK7P3FB2AZ222J CHIP R 2. 2K J 1/10W
R25 RK?P3FB2A224J CHIF R 220K J 17104
R26 RK73FB2A471J CHIP R 470 J 1/10W
R27 RK?3FB2A473J CHIP R 47K J 1/10W
R28 .29 RK?3FB2A6B2J CHIF R 6. 8K J 1/10W
R30 RK73FB2A103J CHIP R 10K J 1/10W
R31 RK7?3ER2B102J CHIP R 1. 0K J 1/84W
R32 RK?3FB2AS63J CHIP R 56K J 1/10W
R33 RK73FB2A183J CHIP R 18K J 1/10W
R34 .35 RK7?3FB2A101J CHIP R 100 J 1/10W
R36 RK?3FB2AS61J CHIP R 560 J 1/10W
R37 RK7?3FB2AZ271J CHIP R 270 J 1/10W
R38 RK73FB2A180J CHIF R 18 J 1/10W
R3%7 RK?3FB2A271J CHIP R 270 J 1/10W
R40 RK?3FBZAS62J CHIP R 5. 6K J 1/10W
R4l RK73FB2A223J CHIP R 22K J 1/10W
R42 RK7?3FB2A104J CHIP R 100k J 17104
R43 RK73FB2A182J CHIF R 1. 8K J 1/10W
Ra4 RK7?3EB2B102J CHIP R 1. 0K J 1/84W
R4S R92-0670-05 CHIF R 0 QHM F1F3
R46 RK?3FB2A104J CHIP R 100K J 1/10W
R47? R92-0670-05 CHIF R 0 8HM
R48 .49 RK7?3FB2R473J CHIP R 47K J 1/10W
R201-203 RK7?73FB2AB21J CHIF R 820 J 17104
R204 ,205 RK?3FB2A473J CHIP R 47k J 1/10W
R206 R12-3444-05 TRIMMING PET. (10K)
R207 RK7P3FR2ZA332T CHIFP R 3. 3K J 1/10W
Rz208 R12-3444-05 TRIMMING PET. (10KD
R209 RK7?3FB2A683J CHIFP R 68K J 1/10W
R210 RK?3EB2B102J CHIF R 1. 0K J 1/84W
R211 RD14DB2HR10J SMALL-~RD 0. 10 J 1/2UW
E: Scandinavia & Europe K:USA P: Canada i; Ezﬂz
U: PX(Far East, Hawaii) T:England  M: Other Areas F3: K3M3
28 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.



> New Parts

PARTS LIST

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournls.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. |Address|New Parts No. Description Desti- [Re-
Parts| { nation |marks

PRES & B |§ g R F B B & /8 8 ® 1| %

R212 RK73FB2A102J CHIP R 1. 0K J 1/10W

R213 RK73FB2A103J CHIF R 10K J 1/10W

R214 RK?3EBZB1D2J CHIP R 1. 0K J 1/8W

R215 RD14BB2C124J RD 120K J 1/6UW

R216 RK?3EB2B102J CHIFP R 1. 0K J  1/8W

R217 RK?3FBZA121J CHIP R 120 J 1/10W

R218 RK?3FB2AB23J CHIP R 82K J 1/10uW

R21% RK73FB2A371J CHIP R 390 J 1/10W

R220 RK73FB2A101J CHIF R 100 J 1/10W

R221 RK?3FB2A220J CHIP R 22 J 1/10W

R222 RK7P3FB2AS61 CHIP R 560 J 1/10W | F2F3

R222 RK7?3FB2A&BLS CHIP R 680 J 1/10W [ F1

R223 RK7?3FB2A123J CHIF R 12K J 1/10W

R224 RK73FB2A103J CHIP R 10K J 1/10W | F1

R224 RK73FB2A1S3J CHIP R 15K J 1/10W | F2F3

R22S RK?3FB2A103J CHIP R 10K J 1/1DW

R226 RK7?3FB2A10SJ CHIP R 1. 0M J 1/10W

R2z2 RK7?3FB2A103J CHIF R 10K J 1/10W

R228 RK?3FB2AZ72J CHIP R 2. 7K J 1/10W

R229 RK73FB2A101J CHIP R 100 J 1/10W

R230 RK73FBZALS2T CHIP R 1. 8K J 1/10W

R231 RK7?3FB2A&BZT CHIF R &. 8K J 1/10W

R232 RK7?3FB2A332J CHIP R 3. 3K J 1/10W

R233 RK73EB2ZB102J CHIP R 1. 0K J 1/84W

R234 RK?3FB2ZA374J CHIF R 390K J 1/10uW

R23% RK73FB2A332J CHIP R 3. 3k J 17104

R236 RK7?3EB2B102J CHIP R 1. 0K J 1/84W

R237 RK73FB2A103J CHIP R 10K J 1/10W

R239 RK73FB2AS62J CHIP R 5. 6K J 1/10W

R240 RK?3FBzAZ7?2J CHIP R 2. 7K J 1/10W

R241 RK7P3FB2A472J CHIF R 4. 7K J 1/10W

R242 RK73FBZA331J CHIP R 330 J 1/10W

R243 RK7?3FB2R471J CHIP R 470 J 1710

R244 RK'?3FB2A103J CHIP R 10K J 1/10W

R245-247 R92-06772-05 CHIF R 0 8HM

R248, 249 R92--0670-05 CHIF R 0 8HM

D201 02CZ3.9Y.Z ZENER DISDE (3. 9V)

D202 DAF202 (K) DISDE

D203 HEMB8AS DISDE (5. 1V)

D204 MTZS. 1JA ZENER DISDE

(R} 2503356 CHIP TRANSISTER

g2 #| 2503120 CHIF TRANSISTER

3 .4 DTA114TK DIGITAL TRANSISTER

0Ss | 2503120 CHIF TRANSISTER

6 25C2714(8) CHIP TRANSISTBR

g7 253356 CHIFP TRANSISTER

H201 DTC114YK DIGITAL TRANSISTER

Q202 | 25A1244(B) TRANSISTER

8203 DTA143EK DIGITAL TRANSISTER

1204 DTC114YK DIGITAL TRANSISTER

0205 25C2714(8) CHIP TRANSISTER

13206 2503356 CHIP TRANSISTEOR

0207 25J106 (GR) FET

208 2502712(GR) CHIP TRANSISTER
E: Scandinavia & Europe K:USA P: Canada ';; Ezﬂz
U: PX(Far East, Hawaii) T:England  M: Other Areas F3: K3M3
UE : AAFES(Europe) X: Australia A\ :indicates safety critical components.



»* New Parts PA RTS I- 'ST

Parts without Parts No. are not suppllied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES & B\ \§ 8 & ®F 5 B & E/8 % 5]
R209 DTC144EK DIGITAL TRANSISTER
8210.211 DTC114YK DIGITAL TRANSISTER
Rz21z2 28C2712(6R) CHIF TRANSISTER
0213 * | 25AR1213(Y) CHIF TRANSISTER
u1 % | HFALOLFOO01A2 ICC(LIMITED AMP)
uz %| AFL24F3300E12 IC(ACTIVE L. POF/FC3. 6KHZ)
u3 MC14515150 IC(PARA INPUT PLL FREQ SYNTHE)
U4 # | MBS04F IC(MBDULUS FRE SCALER)
us % | MBS0O3F IC(M8DULUS PRE SCALER)
Ué *| JLC107SF IC(PLL FREQ SYNTHESIZER)
uz S-B054HN IC(VALTAGE DETELCTAER)
us * | 5-B81250HG IC(VBLTAGE REGULATER/ +5U))
u9 # | NMC9346E IC(1K EEFP R8M)
uz201 TC4066BP CMRS IC(ANALBG/DIGITAL SW)
U202 | LM301AD IC(AP AMP)
uz203 % | AFZ913A001B1 IC(ACTIVE B.P.F/ 0. 4-1. &KHZ)
uz04 | LA4147 IC(AF PEWER AMP)
U205 # | MDOO1-K IC(ANT SW)
5 * | X59-3080-10 PRWER SUFPPLY UNIT
Z6 % | X59--3070-10 FLL. MIX UNIT
204 | X59-3060-10 DRIVE UNIT
2205 * | X58-3040-10 FINAL MEDULE UNIT(WITH MS??86M | F1
2205 * | X58-3040-11 FINAL MBDULE UNIT(WITH MS?786H | F2F3
2208 | X59-3050-10 RX MIX UNIT
2209 # | X58-3030-10 RX IF UNIT
2210 | X58-3050-10 CANTREL UNIT
RX IF UNIT (X58-3030-10)
[ Y] CKP3FB1HAT?ZK CHIP C 4700FF K
c3 £92-0003-05 CHIP TAN 0. 47UF - 25WV
-4 -5 CK73FB1IH102K CHIP C 1000PF K
Cé CK?3FB1IH103K CHIP 0. 010UF K
(hrg CK7?3FB1H102K CHIP 1000PF K
c8 C92-0005-05 CHIP-TAN 2. 2UF 6. 3WV
9 CK?3FB1IH102K CHIP C 1000FF K
c10 CK73FB1HI0O3K CHIP 0. 010UF K
C11 £92-0004-05 CHIP TAN 1UF 16WV
ciz -14 £92-0005-05 CHIP-TAN 2. 2UF 6. 3WY
15 CCP3FCHIH220d CHIP 22PF J
Clé CC7P3FCHIHATOS CHIP 47FF J
C17 .18 CK7?3EBIE1D4K CHIP 0. 10UF K
ci92 £92-0010-05 TANTAL 6. BUF 6. 3WV
L1 L40-2701-81 CHIP INDUCTBR (27UH)
Lz #| 1.34-4015-0S CRIL (455KHZ)
Y1 % | L?7-1324-05 CRYSTAL (20. 945MHZ)
R1 RK7?3FB2A473J CHIP R 47K J 1/10W
R2 RK73FB2A332J CHIF R 3. 3K J 1/10W
R3 RK73FBZA103J CHIP R 10K J 1/10W
R4 RK?3FB2A332J CHIF R 3. 3K J 1/10uW
RS RK73FB2A374J CHIP R 370K J 1/10W
R6 RK7?3FB2A103J CHIF R 10K J 1/10UW
R? RK73FB2A152T CHIP R 1. 5K J 17104
RB RK73FB2A102J CHIP R 1. 0K J 1/10W
R? RK73FB2A332T CHIP R 3. 3k J 1/10W
R10 RK73FB2AS62J CHIF R S. 6K J 1/10W
E: Scandinavia & Europe K:USA P: Canada l':; Ez":nnz
U: PX(Far East, Hawaii) T:England  M: Other Areas - F3: K3M3
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* New Parts

PARTS LIST
Parts without Parts No. are not supplied.

Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

Ref. No. Address [New Parts No. Description Desti- [Re-
Parts| nation |marks
PREE & X |5 B & % B B & /78 % ®* 1|
R11 RK73FB2A394J CHIP R 370K J 1/10W
R12 RK?P3FBE2AR102J CHIF R 1. OK J 1/10W
R13 RK73FB2A332J CHIP R 3. 3K J 1/10W
Rid RKT3FB2A471J CHIF R 470 J 1/10W
R1S RK7?3FR2A103J CHIP R 10K J 1710
Rié RD14BR2C1540 RD 150K J  1/6W
D1 DAZ204kK. DISDE
D2 _ DAPZD2(K) DIGDE
1 28C2712(GR) CHIP TRANSISTER
Ui *| MC3361D IC(FM IF SISTEM)IF)
FINAL MODULE UNIT (X58-3040-10) : F1 (-11) :F2,F3
1 £20-2041-05 ELECTRE 10UF 10WV
ca2 CK?3FBIH103K CHIP C 0. D10UF K
C3 CK?3FBIH102K CHIP 1000PF K
ca4 £90-2041-05 ELECTRE 10UF 10WV
c5 CK?3FBIH103K CHIP C 0.010UF K
6 7 CK?3FBIH102K CHIF C 1000FF K
2] CK?3FBIH103K CHIP C 0. 010UF K
9 CK?P3FFIE1D4Z CHIF C 0. 10UF Z
10 £90--2041-05 ELECTRE 10UF 10wV
- %) F11-1037-15 SHIELDING CRVER
L1 L.33-0680-05 CHEKE CBIL
- N35-2004-41 RINDING HEAD MACHINE SCREW
u1 * | M5?786H IC(PEWER MBDULE/ 470-S12MHZ) F2F3
1)} *| MS?786M IC(POWER MEDULE) Fi
CONTROL UNIT (X58-3050-10)
c1 .2 CK?3FBIH102K CHIP C 1000FF K
3 CK73FF1EL1D04Z CHIF 0. 10UF pA
c4 -8 CK?3FBIH102K CHIP 1000PF K
Ji #| E40-5071-05 FPC CONNECTER  (22F)
Juil .2 | J25-3482-05 FLEXIBLE P RSARD
Ju3 *| J25-3483-05 FLEXIBLE P BSARD
110 15 R72-0670-05 CHIP R 0 BHM
Jué 7 R92-1061-05 JUMPER REST 0O 8HM
R1 RK?3FB2A473J CHIP R 47K J 1/10W
R2 -5 RK7?3FB2A103J CHIP R 10K J 1/10W
R6 -8 RK?3FB2AR473J CHIP R 47K J 1/10W
R? -13 RK7?3FB2AR104J CHIF R 100K J 1/10W
D1 # | FMNL DIDE '
p2 3 DANZDZ (K) DISDE
D4 DAP202 (K) DISDE
1 2503326(A) CHIP TRANSISTSR
02 »3 FMG2 DIGITAL TRANSISTRR
U1 5-8054HN IC(VEBLTAGE DETECTBR)
uz2 | ?554C5(M)-304 IC(MICREFRBCESSER)
RX MIX UNIT (X59-3050-10)
1 CKP3FBIHI0Z2K CHIF 1000PF K
cz CK7P3FBIH103K CHIF 0. 010UF K
3 CCP3FRHIH330J CHIP C 33PF J
E: Scandinavia & Europe K: USA P: Canada : g; szﬂz
U: PX(Far East. Hawail)  T:England  M: Other Areas F3: K3M3

UE : AAFES(Europe) X: Australia A indicates safety critical components. 31



» New Parts
Parts without Parts No. are not supplied.
Les artlcles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

PARTS LIST

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts nation |marks
PRMES (4 M| g g 2 F 5 B & 5/78 8 #® )|
L1 L40~-1072-80 CHIP INDUCTER  (10NH)
Lz L40-3972-80 CHIP INDUCTER  (39NH)
L3 L40-4772~80 CHIP INDUCTER  (47NH)
L4 L40-2272-80 CHIF INDUCTEBR  (22NH)
R1 2 RK73FB2A333J CHIP R 33K J 17104
R3 RK7?3FB2R152J CHIP R 1. Sk J 1/10W
21 # | 35K140(GR) FET
DRIVE UNIT (X59-3060-10)
C1 CC?P3FCHIHO30C CHIP 3. OPF C
cz -4 CK73FBRIH102K CHIP C 1000FF K
S CC?3FCHIHOSOC CHIP 5. OPF C
6 7 CK7?3FB1IH102K CHIP 1000PF K
-8 CCP3FCHIHL20T CHIP I 12PF J
c? 10 CK7P3FBIH102K CHIP L 1000FPF K
L1 L40-1072-80 CHIP INDUCTER  (10NH)
L2 L40-1872-80 CHIP INDUCTER  (18NH)
L3 L40-1072-80 CHIF INDUCTSR  (10NH)
R1 .2 RK73FB2A100J CHIF R 10 J 1/10W
R3 RK?3FB2A151J CHIP. R 150 J 1/10W
R4 RK73FB2A152J CHIP R 1. 8K J 1/10W
RS RK7?3FR2R332J CHIF R 3. 3k J 1/10W
Ré6 RK7?3FB2AS60J CHIP R 56 J 1/710W
R? RK7?3FB2A152J CHIF R 1. 8K J 1/10W
R8 RK73FB2RS61J CHIP R 560 J 1/10W
R? 10 RK73FBR2AR220J CHIFP R 22 J 1/10W
D1 DA204K. DIGDE
Q1 2503356 CHIF TRANSISTOR
Q2 2503357 CHIP TRANSISTER
PLL MIX UNIT (X59-3070-10)
C1 CK7P3FBIH102K CHIP 1000PF K
tz -4 CC7P3FCHIHI00D CHIP C 10FPF D
CS CK?3FB1H102K CHIP C 1000PF K.
Cé CK?73FB1H103K CHIP 0. 010UF K
c? CK7?3FBIH102K CHIP 1000PF K
L1 L40~-2792-81 CHIF INDUCTER (2.7U)
R1 RK73FB2A473J CHIP R 47K J 1/10W
R2 RK7?3FB2A102J CHIP R 1. 0K J 1/710W
Q1 2503120 CHIFP TRANSISTSR
POWER SUPPLY UNIT (X59-3080-10)

C1 CK?3FB1H102K CHIP 1000PF K
2 3 CK?3FBIH103K CHIP C 0. 010UF K
c4 CK?3FBIH102K CHIP 1000PF K
CS CK7?73FR1IH103kK CHIP 0. 010UF K
c6 7 CP3FBIH102K CHIP C 1000PF K
8 .92 CK7?3FB1H103K CHIF 0. 010UF K
C10 £92-0005-05 CHIP-TAN 2. 2UF 6. 3WV
Ci1 -13 Ck?3FB1H102K CHIF 1000FPF K
Ci4 CK73FBIH103k CHIP 0. 010UF K
c1s CK7?3FBIH102K CHIP 1000PF K
Cl6 £92-0005-05 CHIP-TAN 2. 2UF 6. 3WV

E: Scandinavia & Europe K:USA P: Canada i; :2,{32

U: PX(Far East, Hawaii)  T:England  M: Other Areas F3: K3M3
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» New Parts
Parts without Parts No. are not supplied.

PARTS LIST

Les articles non mentionnes dans le Parts No. ne sont pas fournis.

Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
PRBES (& X # B & F B B R E/78 % #* )| %
R1 RK7?3FB2A473J CHIP R 47k J 1/10uW
R2 RK7P3FB2R472J CHIF R 4, 7K J 1/10W
R3 .4 RK73FB2A473J CHIFP R 47K J 1/104
RS 6 RK?3FB2A103J CHIP R 10K J 1/10W
R7? RK7?3EB2B103J CHIP R 10K, J 1/84
RB RK73FB2A473J CHIF R 47K J 1/10W
R? RK73FB2R472J CHIP R 4. 7K J 17104
R1O 11 RK73FB2A473J CHIF R 47K J 1/10W
R12 ,13 RK73FB2A100J CHIP R 10 J 1/10W
Rid ,15 R72-0670-05 CHIF R 0 8HM
D1 .2 DANZ202 (K) DIRDE
1 # | 25A1362(Y) CHIP TRANSISTER
a2 DTC144EK DIGITAL TRANSISTER
03 # | 25A1362(Y) CHIP TRANSISTER
04 DTC144EK DIGITAL TRANSISTER
[R] * | 25A1362(Y) CHIP TRANSISTER
[*13 | 25A1213Y) CHIF TRANSISTAR
17 .8 28C2712(GR) CHIP TRANSISTER
8? 10 DTC144EK DIGITAL TRANSISTER
u1 #* | LAS0O0SHM IC(VBLTAGE REGULATAR/ +5V)
E: Scandinavia & Europe K: USA P: Canada F1: K M
U: PX(Far East, Hawaii)  T:England M: Other Areas :g &gﬂg
UE : AAFES(Europe) X: Australia A\ indicates safety critical components.
SEMICONDUCTOR N : New parts
ltem mFa‘fb.(s Part No. ltem ms::(s Part No.
Diode 1SS133 Digital TR DAN202(K)
DAP202(K)
Chip DA204K DTA114TK
Diode DAN202(K) DTA114YK
DPN202(K) DTC114EK
DTC114YK
N | FMN1 DTC144EK
HSM88AS FMG2
Zener 02CZ39Y 2 1c N | 7554CS(M)-304
Diode 02CZ5.1X.,Y N AFC913A00181
MTZ5.1JA N AFL24F3300E12
FET 2SJ106(GR) N HFA101F001A2
N 3SK140(GR) N JLC1057F
TR N 2SA1244(0)
N |,
2SD1246(S,T)
’ N LM301AD
Chip TR 2SA1162(GR) N | mM57786H
N 2SA1213(Y)
N | M57786M
N | 2SA1362(Y)
N MBS03F
2SC2712(GR)
N MBS04F
2SC2714(0)
N | 25C3120 MC3361D
MC145151SL
2SC3326(A) N | MDOO1-K
2SC3356
25C3357 NMC9346E
S-8054HN
N | S-81250HG
TC4066BF
TC4066BP
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'K-310

DISASSEMBLY

I#-9002-68N . IN(dDL-18) 9x2¢ o
¥ -v002 -GEN | IN (1g) PXZ2Ww 3

e

coer

o™

Parts with the exploded numbers larger than 700 are not supplied.
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DISASSEMBLY

© NO9-2011 -05
I NO9-2014-05
. NO9- 2018 - 05
. N35-2004- 41
. N35-2008- 41
I N35-2614 -4\

Ni

B M3x5 (Bi)
C M2.6x6 (Bi)
D SEMUS

E M2x4 (Bi)

Ni

F M2x8 (Bi)

G M2.6xi4 (Bi) Ni

<O (X58-3040-XX)

Parts with the exploded numbers larger than 700 are not supplied. 35



TK-310_

DISASSEMBLY/PACKING

- :ﬁj
/i 2
(X41

v H

104

A M2.6x10 (Bi) . NO9-2003 -05
H ©2x4 (Bi-Tap)Ni | N89-2004- 41
J ©2x6 (Bi-TapINi [ NB89-2006-41

s Parts with the exploded numbers larger than 700 are not supplied.



4, ADJUSTMENT
4—1. Adjustment location

Y

ADJUSTMENT
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KQT-6 Install

KMS-3 Install
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ADJUSTMENT

ANT SP/MIC

Hi/Lo EAR

EXT MIC
EXT SP
EXTPTT
CONT
SWB

RW

GND

TX LED

_

SICICICIOIC)S)

@

SP/MIC Connector front view (J901)

OFF/ QT/SQL CHANNEL
VOL.

Front panel view

4—2, Test equipment required for alignment

Test Equipment Major Specifications
1. | Standard Signal Generator | Frequency Range 450~512MHz
(SSG) Modulation Frequency modulation and external modulation.
Output 0.1uV to greater than 1mV.
2. | Power meter Input impedance 50 ohms
Operation frequency 450 to 512MHz or more.
Measurement capability Vicinity of 1T0W and 3W,
3. | Deviation meter Freguency range 450~512MHz
4. | Digital Volt Meter Measuring range 1~10V DC.
(DVM) Accuracy High input impedance for minimum circuit loading.
5. | Oscilloscope DC through 30MHz.
6. | High sensivity Frequency range 10Hz to 600MHz.
frequency counter Frequency stability 0.2 ppm or less.
7. | Ammeter 3A.
8. | AF Volt Meter Frequency range 50Hz to 10kHz.
(AFVTVM) Voltage range 3mV to 3V,
9. | Audio Generator (AG) Frequency range B0Hz to bkHz or more.
‘ Output Oand 1V,
10. | Distortion meter Capability 3% or less at 1TkHz.
Input level 50mV to 10Vrms.
11.| Voltmeter Measuring range 10~1.6V DC or less.
Input impedance 50kohms/V or greater.
12. | 8 ohm dummy load Approx. 8 ohm, 3W.
13. | Regulated power supply 7.5V, approx. 5A (adjustable from 6~ 16V)
Useful if ammeter equipped.

The set has been adjusted for the frequencies shown in
the following table. When required, re-adjust them follow-
ing the adjustment procedure to obtain the frequencies you

want in actual operation.

RX freq’ fR { ) MHz

TX freq' fT () MHz

L M

H

L M H

K ,M 1450.1 |453.1

456.1

450.0 {453.0 |456.0

K2,M2 470.1 |473.1

476.1 |

470.0 {473.0 |476.0

K3,M3 |490.1 {493.1

496.1

490.0 {493.0 |496.0

L : Low freq’
M : Mid freq’
H : Hi freq’
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Binding screw
(N09-2015-05)

x 2

® The following adaptor is recommended in connecting

of the Power supply.

Case (outside)
(A02-0729-03)

Terminal (A)
(E23-0475-04)
X2

Terminal

Case (inside)
(A02-0730-13)



4-3. Alignment

ADJUSTMENT

Measurement Adjustment
Item Condition Test- Specifications/Remarks
equipment | Unit [Terminal | Unit | Parts Method
1. Setting 1) Write in freq’ designed with
EEPROM writer.
2) Connect DC 7.5V to the
battery terminal. Ammeter
NOTE OC 7.5V w
1. Measure voltage at bettery
terminal.
2. Adjust voltage of power
supply to be 7.5V in trans-
mitting.
Fig. 4—-1
2. Common 1) CH : All channels Volt- TX-RX [TP2 Check 0.8~4.0V
PLL lock meter
voltage
check
3. TXPLL 1) CH : All channels TP1 Check 0.8~4.0V
Jock voltage
check
4, TCXO 1) CH : Channel in the Freq’ TX-RX |TP3 TX-RX |Z3 Freq’ ADJ. of +100Hz
FREQ’ vicinity of RX center freq’ counter (2208— F1,3: (f=21.4)MHz
ADJ. (fRM) pin 2) + 500Hz
* Foil F2 : (f+21.4)MHz
side —500Hz
5. Sensitivity 1) CH : Channel in the vicinity |AF Panel |EAR TX-RX {L202 [SINAD MAX.
of RX center freq’ (fRM) VTVM L203
QT/SQL. : Open Oscillo-
SSG freq' : channel freq’ scope
Output : 500uV/—53dBm Distortion
Modulation : 1kHz/+3kHz meter
Dev. 80
dummy
2) SSG output : 1.7uV/ load L207 |SINAD MAX.
—103dBm L204 - l
3) SSG output : 0.5uV/ L207 Q
~117dBm L204 o
L204
gt Adjust in accordance
with < mark, and
maximize SINAD.
4) SSG output : 0.35uV/ Check SINAD 12dB or more.
—120dBm
5) CH : Channel with highest If out of spec,
RX freqg’ (fRH) and lowest re-adjust.
RF freq’ (fRL)
SSG freq’ : CH (fRH) or
(fRL)
6) SSG output : 500uV/ Panel |AF 2.0v/8Q
—53dBm VOL.
CH : Channel with RX center (R709)
freq’ (fRM) Check Distortion : 5% or less.
S/N : 40dB or more.
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ADJUSTMENT

Measurement Adjustment
Item Condition Test- Specifications/Remarks
equipment | Unit (Terminal | Unit | Parts Method
5. Squelch 1) QT/SQL (R708) : CCW (OFF) |AF Panel |EAR Check Squelch close.
preset Switch Unit (A/2) R707 : VTVM
MAX. CW
MONI SW (S902) : ON
SSG : OFF
12)SSG output: *1.74V/~103dBm | [Check ___|Sauelchopen. ]
*Squelch preset adjustment : Switch {R707 |[Set to threshold
Adjust SSG output level (A/2) |(SQ point.
suitable for user’s requirement. preset)
3) MONI SW (S902) : OFF Check Squelch close.
7. Power (APC) [1) CH : Channel with lowest TX LED |Panel |TX LED Check TX LED lights.
ADJ. TX freq’ (fTL)
ANT : Power meter Power ANT Check 5.0W or more.
TX-RX Unit R206, R208 : meter
MAX CW Ammeter
Hi/Lo SW (S903) : Hi AG  AFVTVM
PTT : ON {m [rﬂ
2) CH : Channel with highest LS Check 5.0W or more.
TX freq’ (fTH)
PTT : ON
3) CH : Channel with TX center TX-RX |R208 |[4.7W 4.3W or more,
freq’ (fTm) 2.7A or less,
PTT : ON
4) CH : Channel with highest TX Check
freq' and channel with lowest
TX freq’
PTT : ON
5) CH : Channel with TX center TX-RX |R206 |2W 2W+0.5W
freq' (fTM) legaanarad) © 1.6A or less,
Hi/Lo SW (S903) : Lo
PTT : ON
6) CH : Channel with highest Check
TX freq’ and channel with
lowest TX freq’
PTT : ON
8. Transmit 1) CH : Channel vicinity of TX |Power Panel |ANT TX-RX |Z1 Freq' ADJ. of +100Hz or less
freq’ ADJ. center freq’ meter TX
PTT: ON Freq’
2) CH : Check other channel. counter Verify TX freq’ +1.2kHz or less
9. Maximum 1) Connect audio generator to Power Panel |ANT TX-RX |R7 +4.4kHz ADJ. +200Hz
deviation microphone terminal. meter Adjust one more
ADJ. CH : Channel with TX center |aG than the other by
Freg’ . switching between
AG : 1kHz/150mV Deviation —Pand+P.
Deviation meter filter : meter
LPF20kHz, HPF OFF AF
DE-EMPHASIS : OFF VTVM
PTT : ON
10. Mic 1) AG : 1kHz/15mV TX-RX |R6 + 3kHz ADJ.
sensitivity PTT : ON (+P)
11.KQT-6or |1) Setting KQT-6 KQT-6 |R12  |Center
(KMS-3) PTT : OFF (KMS-3) (KMS-3)|(R17)
(Option)
2) PTT : ON Power Panel |ANT R37 +£0.75kHz
Deviation meter filter : meter (R10) |re-adjust item 9),
LPF 3kHz, HPF 50Hz Deviation 10).
DE-EMPHASIS : OFF
meter
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KPG-1 (TEMPORARY EEPROM WRITER KIT)
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EY BOARD ASS’Y

KPG-1
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KPG-1 (TEMPORARY EEPROM WRITER KIT)

"CIRCUIT DESCRIPTION

The KPG-1 is a case ass'y that changes the TK-210 and
TK-310 into a simple ROM writer.

Note : When the KPG-1 is installed on to the transceiver,
the transceiver functions as ROM writer and cannot be
used as a transceiver.

The signal at each terminal of the KPG-1 and its use are
described below.

The NC terminal is connected to the SWB terminal when
a KPG-1 is installed.

The NC terminal goes high and this causes Interface
unit Q503 (2/2) : FMG2 to turn on. Next, Q501
2SA1162(GR) turns on.

When Q501 conducts, analog/digital switch U501

TC4066BF is on, which change is the microphone terminal

into a data 1/O terminal.
1) Reset

When the sub unit (CONT) receives a reset pulse at the
RES terminal (pin 17), the microprocessor U1 : 75614G(M)-
824-12 in the keyboard operates.

2) RSO terminal

The RSO (Reset Out) terminal provides the reset signal
for the CPU in the EEPROM writer. The DATA lines (RCS,
RCK, RDI, and RDO) are also used by the sub unit
(CONT), CPU : 7554CS(M)-301, signaling CPU : 80C51-
22-GSKand PLL IC : JLC1075F.

When the signal at the RESET terminal goes high (RSO
terminal, pin 22), both CPU’s stop, freeing the DATA
lines; neither CPU can read data from the keyboard CPU.
In addition, PLL is always in the input state (high impe-
dance).

3) RCS and ECS Terminals

The RCS (ROM Chip Selector) terminal acts as the chip
select for the ROM writer EEPROM. The RCS terminal
is used (goes low) only in the All Copy mode. In All
Copy mode, the signal at the ECS terminal goes high so
data is read from the ROM writer EEPROM and written
to the transceiver. As may be inferred, an All Copy ope-
ration requires data to be already written to the EEPROM.

The ECS (Ext Chip Selector) terminal acts as the chip
select for the transceiver EEPROM. The ECS terminal
is high and sends a high signal to the EEPROM through
analog switch U501 and the microphone terminal.

4) RWI (ROM Writer Information)

The signal at ROM writer RWI is always low. On the
other hand, the transceiver signal level is high while the
ROM writer cable is connected. When RWI goes high,
it resets the transceiver CPU so the ROM writer does
not write data to the EEPROM.

For transceiver operation, see the description for
connecting the ROM writer in Section 6. EXT/MIC Cir-
cuit.
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KPG-1 (TEMPORARY EEPROM WRITER KIT)

RCUIT DESCRIPTION

The KPG-1 is a case ass’y that changes the TK-210 and

-310 into a simple ROM writer.

te : When the KPG-1 is installed on to the transceiver,
transceiver functions as ROM writer and cannot be

d as a transceiver,

The signal at each terminal of the KPG-1 and its use are
cribed below.

The NC terminal is connected to the SWB terminal when
PG-1 is installed.

The NC terminal goes high and this causes Interface
t Q503 (2/2) FMG2 to turn on. Next, Q501
\1162(GR) turns on. )

Nhen Q501 conducts, analog/digital switch U501

I066BF is on, which change is the microphone terminal -

 a data 1/0 terminal.
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Vhen the sub unit (CONT) receives a reset pulse at the

> terminal (pin 17), the microprocessor U1 : 7514G(M)-

-12 in the keyboard operates.

SO terminal

‘he RSO (Reset Out) terminal provides the reset signal

the CPU in the EEPROM writer. The DATA lines (RCS,
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NT), CPU : 7554CS(M)-301, signaling CPU : 80C51-

3SK and PLL IC : JLC1075F.

Vhen the signal at the RESET terminal goes high (RSO

inal, pin 22), both CPU’s stop, freeing the DATA

; neither CPU can read data from the keyboard CPU.

ddition, PLL is always in the input state (high impe-
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CS and ECS Terminals

he RCS (ROM Chip Selector) terminal acts as the chip

't for the ROM writer EEPROM. The RCS terminal

sed (goes low) only in the All Copy mode. In All
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he ECS (Ext Chip Selector) terminal acts as the chip
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igh and sends a high signal to the EEPROM through
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WI (ROM Writer Information)

he signal at ROM writer RWI is always low. On the
r hand, the transceiver signal level is high while the
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LCD INSTALLATION

Mounting hardware
(J21-4203-08)

LCD
(FTD-816714)

Lamp
(B30-0850-05)

«newras KPG-1 (TEMPORARY EEPROM WRITER KIT)

Parts without Parts No. are not supplied.
Les articles non mentlonnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

\
Y

Inter connector
(E29-0474-08)

- Light guiding plate
"1\ (B11-0441-08)

]
\

- - -
270N
1 )
e?"/\\’oc
S
Q\%\% /,’D&
]

AN

Ref. No. |Address |New Parts No. Description Desti- Re-
Parts| nation |marks
PRES (@ By B &% & B B8 s5/8 8 * ) %
KPG-
130 3A *| AD2-0738-01 FRBNT CASE
- *| AD2-0737-03 FRONT CASE ASSY
134 2A *| B10-0684-04 FRONT GLASS
135 2 B46-0418-00 WARRANTY CARD K,K2,K3
136 2B *| BS0-8060-08 INSTRUCTIGN MANUAL
- *| B11-0441-08 LIGHT GUIDING FLATE
- * | B30-0850-05 LAMP
- *| B43-1089-04 BADGE
140 ‘ 1B *| E30-0922-05 CABLE ASSY (EAR)
141 2B *| E30-2050-05 CABLE ASSY (6FP-6F)
143 2A F19-0650-04 SOLATIBN SHEET (FRENT CASE)
- ¥ E29-0474-08 INTER CBNNELCTER
145 3B #| HO1-8042-08 CARTEN
146 2B #| H13-0813-08 CUSHIBN
147 1B ¥ H25-0717-08 PRBTECTIVE BAG
150 1A J21-4188-04 MOUNTING HARDWARE (SF)
153 2A J39-0423-095 MIC SPACER
- *| J21-4203-08 MBUNTING HARDWARE (LLCD)
- #*| J25-3443-08 FLEXIBLE PC BSARD
157 2A * | K29-3053-08 KEY T8F
H 1A NB8%-2004-41 TAPFING SCREW (B2X4)
160 & T0?-0237-05 LOUDSPEAKER (FULLRANGE )
161 2R T91-0312-15 CONDENS®R MIC
165 1A * | W02-0385-08 KEY BEARD
KEYBOARD ASS'Y (W02-0385-08)
- *| FTD-B8167H LIZD
D1 155184 DIGDE
D2 -6 155181 DISDE
p? .8 155184 DISDE
D? .10 155181 DISDE
31 2502714 CHIP TRANSISTER
2 DTC114YK DIGITAL TRANSISTER
03 25R1313(Y) CHIP TRANSISTER
04 DTC114YK DIGITAL TRANSISTER
0S5 DTAl14YK DIGITAL TRANSISTER
1)} *| 7914G(M)-824-12 | TC(MICREPRECESSER)
uz2 LR40872 CMBS IC(DTMF ENCORDER)
u3 TC4042BF CMBS IC(DUAD D LATCH)
X1 L?77-1256-05 CRYSTAL (32, 768KHZ)
X2 L78-0010-05 CERAMIC ®SC (3. 58MHZ)

E: Scandinavia & Europe K:USA

P: Canada

U: PX(Far East, Hawaii)  T:England  M: Other Areas

UE : AAFES(Europe)
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X: Australia

A\ indicates safety critical components.
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TK-31O KPG-1 (TEMPORARY EEPROM WRITER KIT)

PC BOARD VIEW

KEYBOARD ASS’Y (W02-0385-08) Component side view
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KQT-6 (QT, TIME-OUT TIMER)

CPU : U2 RX

Q2 [ ] Q6 u4(2/2) ua(1/2) U3(1/2) LEVEL

I l } DIGITAL LEVEL|_ |wAVE- LPF NOTCH
c -—I
A sw FILTER SHIFT [*sHaPING[* | 300Hz [*]e00Hz [*]BYFF[* DET

Q3,04 4 R12

KEY TIME-OUT T/R B
| Lomer contf | S TONE
[—T_J 7 IR1 US(2/2)  US(1/2) LEVEL
5 ROM [~ D/A || BUFF [ LPF
I;';#E ' 7 +
R R37
at =
-
O <
KEY1 R
43 g 5V © SWB/2 SwWB

U | U1 us(2/2)
RES Q BUFF
Rkl pes|  [rec]
RDO
SwB o .

Fig. 1 KQT-6 Block diagram

CIRCUIT DESCRIPTION

1) Reading data

Turning the transceiver POWER switch on or changing
the channel switch causes the microprocessor in the trans-
ceiver to read PLL and tone data from EEPROM. The
KQT-6 acknowledges the tone data when they are received.
Thus, KQT-6 monitors RCS (ROM Chip Selector) and
RCK (ROM Clock), counts timing pulses, and reads tone
data from RDO (ROM Data Output).

2) Decoder operation }

The audio signal received by the transceiver is input to
the decoder at the DET terminal. Next, RX LEVEL VOL
(R12) adjusts the signal to the desired level. The attenuated
signal then goes to buffer amplifier BUFF. U3 (1/2) :
NJM2904M. The BUFF. output passes a notch filter
(NOTCH), which is a capacitor-resistor circuit that filters
out the voice frequencies and passes frequencies 300Hz or
below. The low-pass filter (LPF) which follows sends the
filtered signal to the wave-shaping and level-shifting circuits,
then to the microprocessor.

The microprocessor compares the received signal with

‘the internal tone data using a programmable digital filter.

If the received tone signal matches the tone data, the micro-
processor oututs a high level signal that causes the signal
at the AC terminal (after the Q2 switch) to go low. When
the AC terminal goes low, the transceiver releases the
squelch circuit opens so the received signal can be heard.

3) Encoder operation

As shown in Fig. 1, when the PTT switch is turned on,
the signal level at KEY1 goes low. Switch Q1 applies the
low KEY1 signal to the microprocessor. When the micro-
processor receives the PTT signal, it stops the decoder and
starts the encoder. The encoder then reads ROM according
to the tone data stored in the microprocessor. The digital
signal from the ROM is converted into an analog signal by
binary weighted resistors (IR1). This analog signal is applied
to the TONE terminal through BUFF. U5 (2/2) : NJM2904M,
LPF U5 (1/2), and the TONE LEVEL VOL. (R37).

4) Timeout timer operation

The state of the timeout timer depends on the connec-
tions of resistors R25 and R40, as shown in the table
below.

Time (sec.) | R256 | R40
*OFF ) e}
30 (e} X o:c
: Connect
60 X ° X : Remove
120 X | X ] *:Basic

When the transceiver PTT switch is turned on, the KEY'1
terminal goes low, the timeout timer in the microprocessor
starts operating, and the KEY terminal goes low (this
causes the transceiver to enter the transmit mode). When
the timeout timer reaches the set time, it stops operating,
causes the KEY terminal to go high, and switches the
transceiver to the receive mode.



* New Parts

Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

KQT-6 (QT, TIME-OUT TIMER)

Ref. No. Address [New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES & B |\ g B & F 5 B & A/8 ¥ * )| %
KQT-6
120 * | BS8-0680-10 INSTALLATIAN MANUAL
121 * | HO1-B037-03 CARTAN (INSIDE)
122 H21-0704-04 PROTECTIGN SHEET
122 H25-0076-03 FRETECTIBN BAG
124 H25-0710-04 CENDULCTIVE BAG
125 NB8?-2605-46 BINDING HEAD TAPTITE SCREW
126 * | X52-3010-20 QT UNIT
QT UNIT (X52-3010-20)
1 £70-0868-05 ELECTRE 10UF 16WV
c2 CK?3FBIH103K CHIP 0. 010UF K
c3 CS1SE1C100M TANTAL 10UF 16WYV
c4 £92-0009-05 TANTAL 4. TUF 10WV
£S5 £92-0003-05 CHIP TAN 0. 47UF 25wV
Cé CK7Y3FBIH102K CHIFP C 1000FF K
C? CK73FBIH222K CHIP I 2200PF K
8 CK7P3EBIH223K CHIP C 0. 022UF K
L7 -11 CK73FBIH103K CHIP C 0. 010UF K
ciz2 CK73ERIH222K CHIP 2200PF K
C£i3 CKP3FBIHI03K CHIP C 0. 010UF K
C14 CK?3FBIE223K CHIP 0. 022UF K
C15 -18 CK73FRIHI02K CHIP C 1000FPF K
19 .20 CC?P3FCHIHL00D CHIP 10PF D
c£21 CK?3FBIH103K CHIF 0. 010UF K
022 £92--0004-05 CHIP TAN 1UF 16WY
23 CK73FBIH103K CHIP C 0. 010UF K
£25 CK?3FB1IH103K CHIP 0. 010UF K
£26 CK73FBIH102K CHIP 1000FF K
c27? £72-0004-05 CHIP TAN 1UF 16WYV
£28 CKP3FBIH102K CHIP C 1000FF K
£z29 CK7P3ERLIH102K CHIP 1000PF K 0
c£29 CK?3FRIHI0ZK CHIP C 1000PF K N
£30 CK7?3FBIH102K CHIP 1000PF K
€31 -33 CEP3F5L1H47?1d CHIP 470FF J
£34 CK73FBIH102K CHIP 1000PF K
C35 CKY3ER1IH102K CHIP 1000FPF K 0
£35S CK73FBIH102K CHIP 1000PF K N
L36 £90-0870-035 TANTAL 1UF 16WV o]
J1 E40-5074-05 CONNECTER (11F)
L2 L40-4782-17 SMALL FIXED INDUCTER(0. 47UH)
X1 # 1 LVP7?-1334-15 CRYSTAL (12, OMHZ)
IR1 R90~0598~05 RESISTOR (BLBIZK)
R1 RD14CB2C680J RD - J  1/6W 0
R1 # | RK7?3FB2A6B0OJ CHIP R 68 J 1/10W N
R2 3 RK7?3FB2A153J CHIF R 15K J 1/10W
R4 RK73FB2A104J CHIP R 100K J 1710
RS 6 RK?3FB2A473T CHIP R 47K J 1/10W
R? RK73FB2A124T CHIP R 120K J 1/10W
RB8 -11 RK73FB2A473T CHIF R 47K J 1/10W
R12 R12-3457-05 TRIMMING PRT.  (47k)
R13 RK7?3FR2AB23J CHIP R 82K J 1/10W
E: Scandinavia & Europe  K: USA P: Canada 3 : 8’ iginal
U: PX(Far East, Hawaii) T:England  M: Other Areas Fhew
UE : AAFES(Europe) X: Austratia

A\ indicates safety critical components.
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TK-310 TK-310

* New Parts
Parts without Parts No. are not supplied.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht geliefert.

KQT-6 (QT, TIME-OUT TIMER)

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
PRES & &g B & F 5 B & 8/8 ¥ it )| ¥
R14 RK73FBzZA104J CHIP R 100k J 1/10W
R1S 16 RK73FB2A273T CHIF R 27K J 1/10W
R17 18 RK?3FB2AS63J CHIP R S6k J 1/10W
R19 RK73FB2AB23J CHIF R 82K J 1/10W
R20 RK73FBZ2A124J CHIF R 120K J 1/10W
R21 RK73FB2A103J CHIF R 10K J 1/104W
R22 RK7?3FB2A&684T CHIP R 680K J 1/10W
R23 RK?3FB2A103J CHIP R 10K J 1/10W
R24 RK?3FB2A473J CHIP R 47K J 1/10W
R25 R?2-0670~05 CHIP R 0 8HM
R2é& -28 RK73FB2ZA473J CHIF R 47K J 1/10W
R29 RK?3FB2ABR2J CHIP R 8. 2K J 1/10W
R30 RK73FB2A333J CHIF R 33K J 1/10W
R31 RK73FB2A273J CHIP R 27K J 1/10W
R32 -34 RK73FB2A563J CHIF R 56K J 1/10W
R3S RK73FB2A333J CHIP R 33k J 1/10W
R36& RK7?3FB2AZT3J CHIP R 27K J 1/10W
R37? R12-3457-05 TRIMMING PET. (47K)
R38 RK7?3FB2A123J CHIF R 12K J 1/10W
R39 RK7?3FR2A102J CHIP R 1. 0K J 1/10W
‘R4O R972-0670-05 CHIP R 0 B8HM
R41 RD14BB2B153J RD 15K J 1/8W 0
R41 RK7?3FB2A153J CHIF R 15K J 1/10W N
R42 RK73FB2A101J CHIP R 100 J 1/710u
R43 R92-0670-05 CHIF R 0 8HM
A} FMG2 DIGITAL TRANSISTER
ne -6 DTC144EK DIGITAL TRANSISTEAR
7 25k 208(R) CHIP FET N
ut 5-81250HG IC(UBLTAGE REGULATAR/ +5V)
uz B80CS51-22-G5K CPU
u3z -5 NJM27204M OF I
E: Scandinavia & Europe K: USA P: Canada :’3"9‘"3'
. New
U: PX(Far East, Hawaii) T:England  M: Other Areas
UE:AAFES(Europe)  X:Australia A\ indicates safety critical components.
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PC BOARD VIEWS (Original)

QT UNIT (X52-3010-20) Component side view

TK-310 kat-6 (aT, TIME-QUT TIMER)

QT UNIT (X52-3010-20) Foil side view

/

Shielding plate

DTC114EK NJM2904M
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S-81250HG

TK-

QT UNIT (X52-3010-20)

T c
310 Kar-6 (T, TIME-OUT TIMER)

CIRCUIT DIAGRAM (Original)
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KQT-6 (QT, TIME-OUT TIMER)

PACKING

RATINGS

QaT

Encoder/Decoder tone frequency

67.0 to 225.7Hz
EIA STD (RS-220A) tone frequencies and includes other Motorola tone frequencies.

Decoder response time: (T1)

T1=100/QT tone frequency x 250ms or less

Encoder response time: (T2)

T2 = 100/QT tone frequency x 75ms or less

Reverse burst time: (Tr)

Tr = 12/QT tone frequency x 100ms

Encoder frequency error

+0.5% or less

Squelch sensitivity

SINAD 10dB or less

Time-out timer

Time

OFF, 30, 60, 120s (Presettable)

67

TK-310 TK-310

68

KMS-3 (QT, DQT UNIT)

_l a6 u3(1/2) I
3 ot [Ceverl._[wave. Rig~20 X
SHIFT SHAPING U2(1/2)  c17~19 LEVEL '
DET

Qs U3(2/2) Ua(2/2)
DAT JLeEvEL WAVE- P fc: 290Hz fo : 600Hz R17
SHIFT SHAPING F
R11, 12 fc : 88.5Hz l
IR1 C11,13 U4(1/2) R10
; S.TONE

D/A LPF BUFF

DAO-7 fe : 400Hz TONE

RCK EEPROM
DATA Ue
RCS

LEVEL
5V swB/2

U1 U2(2/2) '

sws
RD'E——
b st I I I et e ——

Fig. 1 KMS-3 Block diagram

CIRCUIT DESCRIPTION

The KMS-3 has an encoder and a decoder for QT (quiet
talk) and DQT (Digital Quiet Talk), and a time-out timer.
The user can select either QT or DQT for each channel. Be-
fore use, however, signal data must be written into the
KMS-3 EEPROM using the KPT-20 ROM writer.

1) Channel address data read

When the transceiver POWER switch is turned on or
when the channel is switched, the microprocessor in the
transceiver outputs a channel address to the EEPROM
and reads PLL data. The KMS-3 microprocessor U5 :
MSMB80C51F-120 monitors transceiver EEPROM data
{RDI, RCS, and RCK), and reads the channel address
data.

2) Signaling data read

The KMS-3 microprocessor U5 accesses the EEPROM
U6 : NMCO346E and reads the signaling data corresponding
to the read channel address data.

3) Decoder operation

The receive audio signal from the transceiver DET ter-
minal is input to RX LEVEL VOL. (R17). The level of the
audio signal is attenuated by R17, then the signal passes
the 600Hz notch filter and a low-pass filter U2 (1/2) :
NJM2904M, with fc of 290Hz. This removes audio fre-
quencies from the signal, which leaves only the tone signal.

The LPF output signal goes to both the QT decoder and
the DQT decoder. The QT tone signal passes through the
wave-shaping U3 (1/2) : NJM2904M and level-shift Q6 :
DTC144EK ICs, then is applied to pin 31 of the micro-
processor Ub,

The DQT signal passes through a low-pass filter U4
(1/2) : NJM2904M with fc of 88.5Hz, then enters a wave-
shaping circuit U3 (2/2). The frequency of the DQT signal
is normally about 67Hz but becomes 134Hz when a turn-
off code is applied.

When a turn-off code is applied, the filter level goes
by LPF U4 (1/2), a low-pass filter with fc of 88.6Hz. A
wave-shaping circuit U3 (1/2) in the next stage provides
sufficient gain so that the decoder function works nor-

mally. The output from the wave-shaping circuit goes to
a level shifter Qb : DTC144EK, then enters pin 9 of the
microprocessor Ub.

The QT or DQT signal applied to U5 is compared with
the signal data read from the EEPROM (U6). If the signal-
ing data matches, U5 pin 43 goes high, and SW Q1 : FMG2
turns on, which brings the AC terminal low. This tells the
transceiver that the signaling data correct, and opens the
squelch.

4) Encoder operation

As shown in Fig. 1, when the PTT switch is on, the
signal level at KEY1 goes low. Switch Q1 applies the low
KEY1 signal to the microprocessor. When the micro-
processor receives the PTT signal, it stops the decoder
and starts the encoder. The encoder then reads ROM
data according to the QT or DQT data stored in the micro-
processor. The digital signal from the ROM is converted
into an analog signal by binary weighted resistors (IR1).
This analog signal is applied to the TONE terminal through
LPF, BUFF. U4 (1/2), and the TONE LEVEL VOL. (R10).

5) Time-out timer operation

The state of the time-out timer depends on the con-
nections of resistors R2 and R46 as shown in the table
below.

Time (sec.) R2 | R46
*OFF o o
30 (e} X
O : Connect
60 X © X : Remove
120 X | X * . BASIC

When the transceiver PTT switch is turned on, the KEY1
terminal goes low, the time-out timer in the microprocessor
starts operating, and the KEY terminal goes low (this causes
the transceiver to enter the transmit mode). When the timer
reaches  the set time, it stops operating, causes the KEY
terminal to go high, and switches the transceiver to the
receive mode.



< New Parts KMS-3 (QT, DAT UNIT)

Parts without Parts No. are not supplied.
Les artlcles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation |marks
PHREE & RB|g g R % B B & /78 % #® |
KMS-3
120 * | BS8--0681-00 INSTALLATIBN MANUAL
121 *| HO1-8072-03 CARTEN
122 H21-0704-04 PRETECTIBN SHEET
123 H25-0076-03 FRETECTIBN BAG
124 H25-0710~-04 PRETECTIVE BAG
125 NB?-2605-46 EINDING HEAD TAFTITE SCREW
126 . * | X§2-3050-20 DAT UNIT
DQT UNIT (X52-3050-20)
1 £20-0868-05 ELECTRE 10UF 16WV
c2 CK?3FRIHI03K CHIF C 0. D10UF K
C3 £92--0009--05 TANTAL 4. 7UF 10WV
c4 CK73FBIH103K CHIP 0. 010UF K
CS CK7P3FBLIH47? 1K CHIP 470PF K
Cé CK73FBIHI0Z2K CHIF 1000PF K
c? CK73FBLIE223K CHIP 0.022UF K
£8 .9 CC?3FCHIHIO00D CHIF 10PF D
210 CK73FBIE223K: CHIP 0. 022UF kK
C11 -13 CK73FB1IH103K CHIP 0. 010UF K
ci4 £92-0004-05 CHIF TAN 1UF 16WY
1S CKP3FB1H103K CHIP 0. 010UF K
Cié £72-0004-0% CHIF TAN 1UF 16WV
C17? CK73FB1H103K CHIP 0. 010UF K
cig CK?3FBIEZ23K CHIF C 0. 022UF K
£19 CK7?73FB1IH103K CHIP 0. 010UF K
c20 CK73FBIHI23K CHIP C 0.012UF K
c21 CK73FRIHB22K. CHIP 8200PF K
cz2z2 .23 CK7?3FRIH1S3K CHIP C 0. 01SUF K
C24 CK7?3FBIH103K CHIP 0. 010UF K
£2s CK73FB1IH102K CHIP C 1000FF K
£26 CK73FBIH47?1K CHIP 470PF K
cav £92-0004-05 CHIF TAN 1UF 16WV
- E18-0151-05 FIN SNCKET
J1 E40-5094-05 FIN CONNECTER  (11F)
- F10-1353-04 SHIELDING PLATE
L1 L40-3982-81 SMALL FIXED INDUCTSR(0. 39UH)
L2 3 L40-1092-81 SMALL FIXED INDUCTER(I1UH)
X1 L?7-1334-15 CRYSTAL RESBNATER (12. OMHZ)
IR1 R?0-0598-05 RESISTOR BLECK
R1 RD14CB2C680J RD 68 J 1/6W
R2 R92-0670-05 CHIF R 0 ®HM
R3 RK73FB2A153J CHIP R 15K J 1/104W
R4 RK73FB2A473J CHIF R 47K J 1/10W
RS RK73FB2A153J CHIP R 15K J 1/104W
Ré& RK73FR2A124J CHIP R 120K J 1/10W
R? -9 RK?3FB2A473J CHIP R 47K J 1/710W
R10 R12-3457-05 TRIMMING FRT. - (47K)
R11 .12 RK73FB2A373J CHIP R 39K J 1/104W
R13 RK73FB2A6B3J CHIF R 68K J 1/10W
R14 RK73FB2A273J CHIP R 27K J 1/10W
E: Scandinavia & Europe K:USA P: Canada

U: PX(Far East, Hawaii)  T:England  M: Other Areas
UE : AAFES(Europe) X: Australia A indicates safety critical components. 69



» New Parts KMS'3 (QT, DO.T UNIT)

Parts without Parts No. are not supplled.
Les articles non mentionnes dans le Parts No. ne sont pas fournis.
Telle ohne Parts No. werden nicht gellefert.

Ref. No. Address |New Parts No. Description Desti- |Re-
Parts| nation [marks

SREE |t X | § B & F 8 B R E/78 8

R1S RK?3FB2AS63J CHIP R S6K. J 1/10UW

R16 RK?3FB2A153J CHIF R 15K J 1/10W

R17 R12-3457-05 TRIMMING PET. (47K)

R18 RK?3FB2A273J CHIP R 27K J 1/10W

R19 RK7?3FB2A123J CHIP R 12K J 1/10W

R20) RK?3FB2A273J CHIF R 27K J 1/10W

R21 .22 RK73FB2AS63J CHIP R 56k J 1/10W

R23 RK73FB2A333J CHIP R 33K J 17104

R24 RK?3FB2A6B3J CHIP R 68K J 1/10W

R25 ,26 RK?P3FB2AR124J CHIR R 120K J 1/10W

R27 .28 RK?3FB2A104J CHIP R 100K J 1/10W

R2% »30 RK?3FB2A103J CHIP R 10K J 1/10UW

R31 RK?3FB2A274J CHIP R 270K J 1/10W

R32 RK?3FB2A473J CHIP R 47K J 1/10W

R33 .34 RK?3FB2A103J CHIP R 10K J 1/10W

R3S RKP3FB2A6B4J CHIP R 680K J 1i/10W

R36 -42 RK73FB2A473J CHIP R 47K J 1/10W

R43 RK73FB2A104J CHIP R 100K J 17104

R44 .45 RK7?3FB2A473J CHIP R 47K J 1/10uW

R4t .47 R92-0670-05 CHIF R 0 QHM

R48 RD14BB2C101J RD 100 J 176U

01 FMG2 DIGITAL TRANSISTER

N2 -6 DTC144EK DIGITAL TRANSISTER

07 25K30A(0) FET

u1 5--81250HG IC(VBLTAGE REGULATER/ +5V)

uz -4 NJIM2904M IC(BF AMP X2)

us * | MSMBOCS1F-120 i

ué NMZ9346E IC(1k EEP REM)

E: Scandinavia & Europe K:USA P: Canada
U: PX(Far East, Hawaii) T:England  M: Other Areas
70 UE : AAFES(Europe) X: Australia A\ indicates safety critical components.
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KMS-3 (QT, DQT UNIT)

PACKING

RATINGS

122

TK-310 TK-310

QT

Decoder tone frequency

67.0 to 225.7Hz
EIA STD (RS-220A) tone frequencies and includes other Motorola tone frequencies.

Encoder tone frequency

67.0 to 225.7Hz (in 0.1Hz steps)

Decoder response time: (T1)

T1 = 100/QT tone frequency x 250ms or less

Encoder response time: (T2)

T2 = 100/QT tone frequency x 75ms or less

Reverse burst time: (Tr)

Tr* = 1000 + 160 x Reverse burst data (0OH~1EH)/QT tone frequency (ms)
* 100ms when reverse burst data is 1FH

Encoder frequency error

+0.5% or less

Squelch sensitivity

SINAD 10dB or less

DQT

DQT code

23 bits total: a 3-digit octal number {0~7, 12 bits) with error correction (11 bits}

Decoder response time: (T3)

T3 =270ms or less

Encoder response time: (T4) T4=0
Turn-off code transmission time: (Toff) |Toff = 180ms
Encoder puise width error +0.7% or less

Squelch sensitivity

SINAD 10dB or less

Time-out timer

Time

OFF, 30, 60, 120s (Presettable)

SPECIFICATIONS

(GENERAL)
Frequency Range . . ... ... ..ttt iit ittt ittt ettt e i e 450~5612MHz
Number of Channels . . .. ... .. i ittt it i et ittt et ettt st e i e e e e 12
Channel SPaCing . . . .. vttt i ittt e it e e e e e e et 25kHz (PLL channel step 12.5kHz)
Battery Voltage ........... e ettt ettt ettt e e e e e e e e e 7.5V DC
CUrrent Drain . .. . e et e e e Standby : 50mA
: 17mA with battery saving mode
Transmit 5 watts (HI) : 2.6A, 2 watts (LO) : 1.6A
TempPerature RANGE . . . o v v vttt e e e ettt it e —30°C to + 60°C (—22°F to + 140°F)
Dimensions & Weight . ... .. e e With 800mAnh battery (KNB-3)
7.13”(181mm)H x 2.64”(67mm)W x 1.46"'(37mm)D, 1.541bs. (700g)
With 1600mAh battery (KNB-4)
8.86"(226mm)H x 2.64"(67mm)W x 1.46"(37mm)D, 2.0lbs. (910g)
(RECEIVER) Measurements made per EIA Standard RS-316-B
Sensitivity
EIA12dBSINAD ........... et e e e e e e e e 0.35uVv
00 o |- 0 U1 o 0.45uV
Squelch SeNSItiVItY . . .. it e e e e ettt e e e 0.25uV threshold
Modulation ACCEPTANCE . . . . . . i ittt ittt et ettt et e et e e e e e s +7kHz
Adjacent Channel SeleCtiVItY . . . v v v i ittt et ettt e e e e e e e —60dB
Intermodulation . . . ... e e e e e e e e e —60dB
Spurious & Image Rejection . ...................... e e e et e e et e e e e e —60dB
Audio Power QULPUL . . . ..ttt ettt e e e e e e e e e e e e e 500mW at less than 5% distortion
Frequency Stability . . . .. ...t tit ettt et e +0.0005% from —30°C to + 60°C
Channel Frequency Spread . . . . ... . ittt ittt ittt it e ettt et e e e e e e 6MHz
(TRANSMITTER) Measurement made per EIA Standard RS-316-B
RE Power OUtPUL . . . . ittt it e e sttt et ittt e et HI : 5 watts typical, adjustable to 2 watts
' LO : 2 watts, adjustable to 0.3 watts
OPUROUS & HaIMIONICS & & o v v ittt it e ettt et e et et e e e e e —55dB
Modulation ... ittt it e e et e e e e e e e e 16F3, £5kHz for 100% at 1000Hz
LI e —40dB
AUudio DistOrtion . ... ...ttt ittt ettt it i e e e e e e e Less than 3% at 1000Hz
Frequency Stability . . ... ... ... uuutinenne e +0.0005% from —30°C to + 60°C
Microphone IMPEAENCE . . . o v vttt it ittt it te ettt ettt eas et eeenn et aneeenas 60082
Channel Frequency Spread . . . .. v vt ittt ittt ittt i i te ettt et et 6MHz (5W typical)

11MHz {4.5W)

KENWOOD CORPORATION

Shionogi Shibuya Building, 17-5, 2-chome Shibuya, Shibuya-ku, Tokyo 150, Japan

KENWOOD U.S.A. CORPORATION

2201 East Dominguez Street Carson, CA 90810, U.S.A.

KENWOOD COMMUNICATIONS :

DIVISION OF KENWOOD ELECTRONICS, DEUTSCHLAND GMBH

Rembrucker Str. 15, 6056 Heusenstamm, West Germany

KENWOOD ELECTRONICS, BENELUX N.V.

Mechelsesteenweg 418 B-1930 Zaventem, Belgium

KENWOOD ELECTRONICS, AUSTRALIA 'PTY. LTD.
4E. Woodcock Place, Lane Cove, N.S.W. 2066, Australia



