KYODO

UHF FM MOBILE RADIO

KG107-40A /B/C/D/E/F

High Power Model

15-30W
335-370MHz
360-400MHz
400-440MHz
440-480MHz
470-512MHz
480-520MHz
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It will be understood that this Manual covers the description of operation and
maintenance services of the KG 107 series models as listed in the following table:

Model

Frequency Range

Channel Spacing

RF Power Output

KG107-40A30KW

335 — 370 MHz

20/25/30 kHz

15 — 30 watts

KG107-40A30KN

335 — 370 MHz

KG107-40B30KW

360 — 400 MHz

KG107-40B30KN

KG107-40C30KW

360 — 400 MHz

400 — 440 MHz

KG107-40C30KN

400 — 440 MHz

—-

= — e e —

12.5 kHz 15 — 30 watts
20!25;’:.;‘1[] -RHI 15 - 30 watts
12.5 kHz 15 — 30 watts
ZDHEEQD kl-;z_ BB 15 — 30 watts
12.5 kHz 15 — 30 watts

KG107-40D30KW

440 — 480 MHz

20/25/30 kHz

15 — 30 watts

KG107-40D30KN 440 — 480 MHz 12.5 kHz 15 — 30 watts
KG107-40E30KW 470 — 512 MHz = éf;EEISD kHz ?_m é{] watts
KG107-40E30KN 470 — 512 MHz _ _12.5 kHz Voke __-15 — 30 watts
KG107-40F30KW 480 — 520 MHz 20/25/30 kHz 15 — 30 watts
KG107-40F30KN 480 — 520 MHz | 12.5 kHz 15 — 30 watts |
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CIRCUIT DESCRIPTION

RX Section

The RF input signal incnmihg from the antenna passes through the
lowpass filter,-the antenna relay, and the bandpass filter (BPF-1)
in succession to undergo amplification by Q1. The amplified signal
passes through the bandﬁass filter (BPF-2) to be applied as the
input to the DBM-1 (diode, double-balanced mixer) .

The DBM-1 is to mix the amplified RF signal with the 1st local
oscillator (LO) signal to develop the 1st IF signal at 21.6 MHz as

its mixed output.

The output signal is further amplified by Q2, followed by still
further amplification by 03 after the initially amplified signal
being applied to the crystal filter (XF-1). The finally amplified
signal is applied tu.IC-i'as its input. At IC-1, the 1st IF signal
at 21.6 MHz is converted into 455 kHz through the 2nd mixer. The
455 kHz signal passes through the 455 kHz ceramic filter (CF-1)

to obtain an AF signal via the limiting amplifier and discriminating

circuit.

The AF signal is then separated into the audio signal and the noise
signal necessary for squelch control.

The audio signal passes through the lowpass filter (IC-2 (1/2)),
the delay circuit consisting of 06, Q7, and IC-3, and the lowpass
filter (Q8) for application to DC-controlled volume control IC-4.

The output signal from IC-4 passes in succession through the high-
pass filter of IC-5 (1/2), the integrating circuit of IC-5 (1/2},
and the squelch gate circuit (Q10) to undergo power amplification
by IC-6. The power-amplified signal is applied to the speaker to

radiate acoustic energy therefrom.

The squelch noise signal undergoes amplification by IC-1 and IC-2
(1/2) and detection by DC, to become a DC signal.
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The DC signal passes through the switching circuit consisting of

IC-1 and Q4 to obtain the input to the microcomputer (IC403).

The micrncomputef develops the sguelch gate signal as its output

depending on the status.

TX Section

The transmit signal from the PLL (phase-locked loop) unit undergoes
amplification by Q201 and IC201 and further power amplification by
0204. The amplified signal emerges, via the relay circuit and the
lowpass filter, from the antenna as its output. Part of the output
is detected by D203 to drive the APC circuit consisting of IC202
(1/2) and Q203 and to obtain the rated output.

In cases where reflected powers are predominant or the ambient
temperature rise is excessive, both Q205 and Q206 initiate operation,

thereby reducing the TX output for the protection of the TX section.

Modulator Section

The audio signal incoming from the microphone undergoes AGC amplifi-
cation and further amplification by IC408 and I1IC8 (1/2). The
amplified audio signal passes through the pre-emphasis circuit
consisting of C76 and R84 before it is amplitude-limited by the
limiting amplifier IC8 (1/2). The amplitude-limited signal passes
through the lowpass filter consisting of L2 and L10 to become a
modulating signal to be applied to the gate of TX VCO FET (Q302).

VCO Section

This section incorporates two oscillation circuits, Q301 and Q302.
Whereas 0301 (RX VCO) is for use with RX 1st local escillator (LO)
(F-21.6 MHz), and Q302 (TX VCO) is to initiate oscillations at the

transmit freqgquency.
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These oscillators can be switched over by means of the press-to-talk

switch, 0306, and Q309.

Either oscillator output is amplified by the buffer amplifier (IC 301)
to become the input signal to RX ist LO (Q303), TX amplifier (Q304)
and a part of the prescaler (IC104). The RX LO signal is amplified
by Q303 tn cause the 1st mixer DBM-1 to drive.

The transmit signal is amplified by Q304 and the amplified signal
becomes the input signal to the TX section. The PLL circuit when
unlocked causes Q305 and Q308 to operate, thereby turning "OFF" the

TX output.

PLL Section

On designating the address data of EP-ROM ICi0l1 corresponding to
channel number by the microcomputer IC403, the data signal goes to
PLL IC102 as its input.

The PLL IC102 is to frequency divide both the reference frequency
and the frequency incoming from the VCO in accordance with the ROM
data and to develop their difference frequency output, thereby
controlling the VCO oscillation frequency. |

The 1.5 MHz reference frequency is obtained by dividing the 12.00 MHz
oscillation frequency of TCXO (X101) into one-eighth (1/8) by means
of IC103.

The VCO signal undergoes frequency division of 1/64 and 1/65 by
prescaler IC104 and these signals are applied to the PLL IC as its
inputs.
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5. MAINTENANCE INSTRUCTIONS

5-1 General

The KG107 radio has been designed to ensure a high degree of

reliability over a long trouble-free service life without

maintenance efforts.

However, occasional inspections and adjustments are required to

maintain the radio in the optimal conditions.

5-2 Necessary Tools and Measuring Equipment

It is recommended that the undermentioned measuring equipment and
maintenance tools be properly stored in your maintenance shop for

ready use
l. Circuit Tester
2. RF Power Meter
3. Vacuum-Tube Voltmeter
4. AF Generator (600 ohms, 100 through 10,000 Hz)
5. Linear Detector
6. Distortion Meter/Level Meter
7. Directional Coupler
8. Sfandard Signal Generator

9, Frequency Counter

10. Spectrum Analyzer




5-3 Precautions in Inspection and Adjustments

l. Always use standard-tip screwdrivers that best fit core slots in

adjustment. Be very slow and cautious in turning the cores.

2. In adjusting the VCO, never turn trimmer capacitors or cores
with an ordinary screwdriver. Be sure to use an RF screw-
drivers. Otherwise, adjustments may result in failure due to

the effect of stray capacitances.

3. Keep all measuring instruments calibrated at all times for

availability of accurate measurements.

5-4 Adjustment Items and Procedures

All items, 5-4-1 through 5-4-3 that follow, have been precisely
adjusted at our factory before shipment,

Need for readjustment of these items at site might arise depending
on the circumstances, except that need for readjustment will seldom

occur as to items 5-4-3 (3) and (4).
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VCO/PLL Adjustments

vC301

TCXO
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Receive VCO Adjustment

Connect a voltmeter to TP1l03 on PLL
Unit and adjust Trimmer Capacitor

VC301 with a coredriver to read

3V on the voltmeter.
Transmit VCO Adjustment

Put the KG107 in transmit mode
and adjust Trimmer Capacitor
VC302 to read 3V on a voltmeter
connected to TP103.

Verification of Transmit

(Receive) Frequency

Under TX mode, verify
transmitting frequency. If
within *1 ppm at room tem-
perature, it's OK. Never turn

trimmer capacitor in TCXO.

If tolerances of *1 ppm are
exceeded, readjust the transmit
frequency by turning the trimmer

capacitor.

After verification, apply a
signal from the standard signal
generator to the antenna to see
that the receiver remains fully
sensitive when a programmed
frequency signal is applied to

the receiver.




(Note that the foregoing also serves for verification of EP-ROM

programs. )

PRECAUTIONS:

The radic performs trouble-free operation within the VCO voltage

range, 1 to 5V, as read on a voltmeter connected td TP103.

Adjust trimmer capacitor to read 3V (mid-position) on the voltmeter

in case of single channel.

" In case of multichannel, verify VCO voltages for the lowest and the

highest frequencies and perform centering so that all fall between 1

and 5V.

Note that the frequency vs. VOO voltage curve inclination of RX is
steeper than that of TX (i.e., the bandwidth of RX is narrower).

Be sure to refer to the characteristic curve in adjusting RX.
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5-4-2 Adjustments of RX Section

1. RF Stage Adjustment

Adjust BPFl and BPF2 for maximum sensitivity points (with a

screwdriver) .

A better result can be obtained by measurement using a

tracking generator.

SEAN SDBR Weg

e O s me

UHF (468 MHZzZ) VHF (155 MHz)

2. IF Stage Adjustment
(1) L3: Adjust to sensitivity maxima.

(2) T1, T2 Adjust to SINAD sensitivity maxima, with 1 kHz,

and T3: 70% MOD signal applied to Antenna.

3. AF Stage Adjustment

Set FPYR2 to 4W/48), with tone control turned

(1) Volume
fully clockwise and 1 kHz, 50% MOD signal
applied to Antenna.

(2) Squelch Adjust FVR1l for 20 dB Noise Quieting Input,

with squelch control turned fully clockwise.



(3) Clock Oscillation:

Verify clock oscillation frequency falls within 12.5 kHz
+2 kHz, with Frequency Counter connected to TPl.
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5-4-3 Adjustments of Transmitter Section

(1)

(2)

Transmitter Output:

Adjust power with FVRZ201 in PA. Turning clockwise decreases

power.

Frequency Deviation:

RADIO COUPLER — Connect Linear Detector to
RF POWER
: 20 ' -

H_d! WETE R dB pad, apply ~14 dB, 1
kHz signal from microphone
connector.

AUDIO LINEAR
GENERATOR DETECTOR

(3)

Then, adjust FVR4 to obtain a reading of 5 kHz (at max.) on

the linear detector.

Further, adjust FVR3 to make the deviation 3 kHz, with
input level down to =34 dBm (1 kHz).
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Power Protector (No need for readjustment at the site, as a

rule)

This has the function of restricting maximum current, with

the antenna open.



(4)

Adjusting procedure steps are as follows:

1)

2)

3)

4)

Adjust FVR201 to reduce RF output power to one-half the

rated output.

Read collector voltage V% of APC transistor
(25A1359) on a voltmeter connected to the collector.

Unplug antenna cable from the connector. Adijust FVR201

for maximum radio power output.

Under this condition, adjust FVR202 so as to make
collector voltage (Vo) of 2SA1359 equal to the voltage

under condition 1.
That is, Vo = Vi

On completion of FVR202 adjustment, plug ANT connector
into the mating connector and restore power to the rated

value with FVR201.

Microphone Compressor Circuit (No need for readjustment at

the site, as a rule.)

1) Prepare the testing 34-PIN Remote Control Cable (Option)
and interconnect Main Unit and Controller with the
cable.
2) Inject an AF signal at -14 dBm (1 kHz) into the microphone
connector.
2SA1359
COLLECTOR

FVR201 FVR202



3) Connect level meter to pins and @ on CN6P (pins
and @ on terminal unit CN6S on the radio side may
be substituted).

Adjust FVR401l so as to make the output level of - @
200 mV #20 mV.

4) Lower the microphone input level to -34 dBm (1 kHz) and
check the level -10 dB down.

O GENERATOR

CONTROL UNIT

FYR4O)

TERMINAL UNIT PCH

PRECAUTIONS -

Never perform readjustments for items (3) and (4) except when

verification is deemed necessary after repair of some integral

component, for instance.




5V
R102 22k , S 9 D106 MC302
—wWW—F b o UNLOCK PRO. -r"
. S| .10 L ¢c107
- @ T 35/0.18T
ROM DATA
—I—o—I—tL—e—o—c N - —G—J’—O—U—J? v—t
28 27 26 25 24 23 22 21 20 19 18 17 16 15 2010 18 17 16 15 14 13 12 11 | 1C103 TD6102 %10 1
IC102 MC145146 987 6543 21 GFS 210M
IC101 2764 eI A : ]
1’%1—%453-5-%—%-?0”17—1?14 s -
’_ 105
167228 1500p 6_'%,
R103-5 10k —it | !J‘" S
_ % C5
f————'Wu"r ?r— g o
s | T 8= |@ —N\= 109 {
°5 1*- TP103
| D101-03 |1 4T 38 VCO LOCK z| O]
T A N GESEE e (o
" 188177 o - i i L — %__; oo o o
W 35 Sy T A L O oTrS |
1 s 161514 13 12 11 10 ¢I;T§!§ 3 EE O
IC105 TC40H161 2 ! 38
0—0—0 - A o -~
8 76 543 2 1 12345678 | =a =
IC106 MC14094P 10 [ 11 ) f st |98 |
9 10 11 12 13 14 15 16 - Qx
MC14504P = | ¥S5
4 B3 35T lé
> = < S ,
~ © Q101 3 -
< O\ /8\—5, 25C2458 - S
o
r= = . RF IN
JP101 SETTING N R110 10K R101 & UNLOCK
JUMP : REP. MODE JP101 " a
CUT ! SIMPLEX MODE 3 ma
T "
d o— 2 TEE
FRNFEOUTY % E+ T ’ ‘,'—L = Eare
o L101 15M
OUT.
108 _ 1 1pc out
out I 1IN i i ik i i 5 RA101
78M05 : |
+ C115 1 ' .
T 63/337 1 i E
Ledeacil ool o ol
SR PR TR D CIRCUIT DIAGRAM
PLL UNIT
o v
< = Wi a
m — 3 = L >
5 58 3 3 & o o




a 1 BALANCED MIXER Q2 X F 1 Q3

BPF1 * 25C3358 BPF2 * BOM 1 L, 2sKis2 ., 2iPisc . 25C2669
F
B — o33 (1053) r11 (1058)
CN3S Voo R2 15k ca a70p C8A SEPFRH _ ____ i ' c28 108F ‘—I"
1 1 4700 ! TPF =8 = Tl M ; o ce3 L wxi |8 i L BTS| 04
"X | | & o AT S | 3 sevFpu] @Sf8|§ R24 100k o4 | o | 2sc24s8
INPUT |2 o ' -0 o - 't o < =T o - STa QF BT 3
I & | =~ b o x| o SR o O |+=
I A | 0 Q "ﬂ" o o -1 S L6 680uH i 53
TOPA UNIT) __JI = _ S T : = = A |c O _Eﬁ?_ x
- e () . - b
1 a i }CF) N l o o 615 14 13 12 11 1 u-IEE,;DEFLQ V18 I
P 4 T =Y o e —
= R14 220 IC1 TK10420 %‘ELE 8 o 25 35 .
LAdda — or
5 C14 C174 NOFS 2 1C 2 & JE: 2
S0/2.2E o EE'L'.‘-"DPI 23DF 10 ﬁlg NJM4558D o
. i un
x BAND REFERENCE S w x| 0|0 olx] SaL I
‘ -3 - 3 w FVR1 | X
BAND A 8 c D E F - 2ND LOCAL ) 21 B% e o 2K :;3
BPF 1, BPF2 RFC450 Y 21.145MHz | O] x|z S .
7 SoF | | RX VCO LOCAL INPUT 5 T3 CF1 |peo *N23 o 5 |8
RS _ I (TO VCO UNIT) s ! 2.2k | & %FT:' % | fﬁ x e
| - = +
RE JUMP = ! S o T4l +'U y 2 23A |9
LS 100uH 128 J'E 23 3 1048 75
A (5264X) CFWASED co” | 78 53 5
8V | r_ | A " L
+] C748 I | | BV
C75 150P CaA0 100D 4 S0L OUT
SL IC 8 X 100Pg 16/ 100E
i NJM45560 - BUSY
R8O C74A Ra2 [—WW s = T —
3.3k 35/17 680 | R83 NS & o0 €81 L9 L10 s LE- 680uH |
s Sa ho 2x |k 354477 B8 esmH MAX. DEV NJM4558D N ::33’ +| cag R43 15k Ra4 10k ‘ 1C 4
~ Wy I FVR4 I el S0/2.28 | ¢ 3 AWM
*E = = 39k a " R45 47k Q8 ANSTZZ
2 R84 . o3 -2 x ! 5 x| o zsmr:ma 2502458
~ 1.5k | 81 Q| | _~®) 3o Sg b 7 6 -5 FuQ, x| oot | P96k 2 3 4 5 6 7 8 9
-] A ~ — e
81 2] =2 crmo 8 3 = 5 o3 43 ¥ Scxzo| | S wl o~ |@
e e i 16-10E - x 4 R58 3o = g ‘ o | T BT LF
- 778 " ™ 2 R56 220k |620k [Z s AL S7e| 3|3 E|E
S ENcoDE_ 33/447T T " 8 —W— 5 x @ x| x] &
. 8 o ' = O4 WM 5 -
2 220k ] o 53 9¢ o% o u‘g% oz
3 A & 4 Z2|82las a
== W z o
VoL | €50 =
0.01M
oL o
RE2 56k R63 620k 25%%4 s | 8 CN2P
A— e | =
= a0 - e
o o GND
3 = gﬁ: Csa 59 2 1};2 1 - d T
3 3 3 1000M 1000M| 4 N 5P
e S:L i Bx 2 9 16/87E 100
& 0 §" Tx 20 x i '
3| Bgy jEeiEs SRIE g S
Fo Ty} 100k 3'% 47T ’
O F Ces TO PAUNIT
ALt 4 gen Lo 25/1000E L :
! CH1 RL 1
I CH-105 RELAY
CN1P
 e— :
L11 15M Q15 Q14 IC 7 = GND
2SA950 25A1048 ot -
- o7 7eMoB = 2| BATT
x thoo'l ~K T
@ di = EE - ”gl”‘g R724 1k TX B+
Q16 T 0 o -7 " Y rx LED
2502458 = x| & gg%a LE
- | L_w,._*_@ .
= TO P
R7S 47k R78 10Kk -.—n ﬁﬁ ;; L A UNIT)
I~ “g ©D
i *nﬂ
Q13 25C2458 Q12 25C2458 Q11 25A1359 -4
1 | |
- o rﬂT -:rT o o ~ o o © = Y 2 T v v o 9 o § mi M
CNaP [= m - L=l 3 LA s CIRCUIT DIAGRAM
& Lol 3 8 3 8 & 9 < g s 8 £ 8 + LgJt g A 9 o
g = sz g & @ = < @ = g o HF MAIN UNIT
2 e 2 2 s S s & 2 L | |
TO TERMINAL UNIT TO TERMINAL UNIT

CODE : 10TUMAIN - 4



CNI12P
P A 2 ANT.
1, W it
AMP - :f 252305 = MI308  (SU) L207 | L208 L2089
Q201 25C2644 Q202 25C2131 S2E 2% /— T )
% / ™ . 2=2] -= o 3 Y mﬂ
e y ] o =] - w3 . u J = )
o L —_= = L3 o~ 22
= IC201 M57704 .].E =l - = SR - z NE30 [ oq I I ”
- T= - " 5 3 E HH et | 2438 1
8 . = a |2 a o 7 S 3 RZ2Z8 82 ;;% =2 243
= e — T S = .. = . ;
211 1= :zlz L =T=] < a S= N / 3¢ Y
SI5% T5[5 3|se -/ 2 S|+ 5% E8
”r h . A C28 - -
[ 211 []u]g 220MC o AN _
| 10M oM aal| F3C 206 L215
| Egl 3158 S171
[ Q==

+
C211
16/33E

c259

oo HIb 1213 20m
 em— 4  GE—
| A _

20E M I3U8
3
Ci47 5P
(CHI
oo}
kX vul

b~
m =
,_.ﬂ 1 2 S
R214 [ o i Z:Ei =4
L LOM £25g H
1000P = g | 28
 a B -
C219
; 470P PROTECTOR
Q205 2SC2458
APC R218 100K = FVYR201
1C202 WA :,I 2K FVR202
C2208 b = 2K _
WFoom 1 & =74 . §
1/2 9 o5 B
= : ok 2 Eg =S * | |
" & z | SET |
= | = IE | I )# __ _
RZ15 R217 N R224 . QEDE N
820 10K 170 2S5C2458 ~4r 3:
—— 4 )
D201 !_
¥ 1S5177 f
| PS201
| ’77 470Q
£257
C756 I 1 £255
470P ——
PA/LPF UNIT v . T @
s70p ¢

® O

() G

® O HL_

CNL3P CN13S

©
®

3

ONOXC,

1000F

FUSE
| S NS
%D!D } BATT

33VI10 x 2
©

!

Z
3
4
3
Z
|

Cig

LO

TX LED
TX 12V
r@

BATT

-CN2S — —CNIS —

CIRCUIT DIAGRAM
UHF PA UNIT




. C309B% —
C309A ——F ©
1+ ;g—é Q310 25C2458
¥ o . |
¢ l g _ H s g + I:':""lr?- ﬁ
) - N7 = - - -
ST IS oo S D308Lndn| TOY -
— - G
] Q301 C305% > S p3ooPGTR| ” 2 o8 4
. 4 S i} % ’ —f N ﬂjruw% -4 r?':l;
-t :1 -
O 5 ¢ @ o R306 25C2753 2ol
2 QL | ::t 2.7k D304 MC30 8 I o™ E:I (F-21.86)
< Q O " SS90 W Pt—— 0 ; wh— > RX LOCAL
L C302 470P 470P NS - ga 8 C328 R317 i OUTPUT
gl ¢ +—i}—% —¢ =M% ;8 © Be A ! 470P 10 (TO MAIN UNIT)
"D_}I g o C31 : N ﬁ 98 IEEH, n e ﬁ':’ K s f
. 2 ik 2 © e o a N = N~ oG L
2C | ET 2 2% | =29 188a304 et B - - ?
o Y M - T De2l 4o CN11S
2 ~ x 0:25C275 72 BT C33y T @
4 _T_ Tt ol vCO
o 3 C321 R307 MC302 | o X : 470P RB%@ ouT
o + oL . 470P 2.7k — ne m
9 = | =5 L% 306 % J; D @ ao 7 /! 2
? | ~ E; 0 T b ' VC302 X o © 09 — Q305
— Oox 4 A S
cAZILY o S JE— Q306 T s 50 THQ 23A109
ol 4 1 = 4 2SA1048 * == Jo3 I ¢ (TO PA UNIT)
C A":{ 11
710 CateB* we—  FY 0308
: Sx Q307 R323 3.3k |2 25C2458
O m2 252458
(TO PLL UNIT) M D306 .
L2l YWy I~ 05Z2.7Y +| ®O
CN10S ] R321 10k | — 14
O V) ”t P
— , RF IN ) 4 l -
RF IN C334 1000P B R325 10k >
PROTEC = 9 + %
= L c337 v | AY
GND > o 10/47T D313 - —
. 0 > 155177 ol wrio
PRESS PRESS L S
3 C344 0.022RP S
8V . il 7.17 %
-
CouP- | c3a3 R3zo | Raze
ocour L1 35/47T 4,7k mk
! el YW v ’J’
— —p—_— —— —
B C D 5 F | BAND L A | B C D E | F |
1uH €312 3DF
1uH C313 =
0.47uH C316A 1.5PF
0.47uH C3168 18DF
5212 €330 -
$212 C342 SPF
SPF €345 —
11pF R302 330 CIRCUIT DIAGRAM
3DF R303 220
= R318__| 270 UHF VCO UNIT
3pF | vC301-2 20DF
18DEF PCB -— -« |07VCUAjo7VCUD | — S
5pF
C311 11PF __I__ T .j |

CODE: 107vCUu-3



	omslag
	understood
	P-15
	P-16
	P-17
	P-18
	P-19
	P-20
	P-21
	P-22
	P-23
	P-24
	P-25
	P-26
	C65-PLL_UNIT
	C65-UHF_MAIN_UNIT
	C65-UHF_PA_UNIT
	C65-UHF_VCO_UNIT

