'

KENWOOD

SERVICE MANUAL

Schematheek
Beh. T. Hultermans

M

e K:.anncj T
= FM TRANSCEIVER |
ROWER/VOL sy
rd
et - w #
L i R

2m FM

Postbus 4228
5604 EE Eindhoven

odel TR-2300

SQUELCH | .
i $

HANDY TRANSCEIVER




IR-2300

CONTENTS
BEMERAL T im0 ) 55 vviiins, oid simois oot s atois obeststiis sia o gbarry aarse ot 3
CIHCUITIDESCRIETION | . .ii i v o nsionsis i sinimrsis e s s Saistos = 1 3
B Pt oo bite GTbME S S v mvce iy B oo o e LR B
PARBS AEIGNMENT . . % i iy o et e 9
PRINTED CIRCUITBOARD ..x it ivi s o oot on o o st 1
RX SYNTHESIZER UNIT (X55:1220-61) .. ... ... 11
R30I A T | (O e ) U S e 12
FILTER UNITUAXRST-AI80-00) . . . «.vove dloboaistin s sisie bs oia sisis ss 5ot 12
VONEDNEE AXBZTTI0BY) <. o oo e rarmnae e saisiats 5 s soe breis 12
T R N s A i 13
PAGKING ST s e S0 jraterhn di viote o e Ao He o S 16
BISABREMBIEYC I, 0 i st o' + kil oot e e e e e 17
TROUBLE SHOOTING . .. ...... ... 18
LEVEL DIAGRAM © .0 it . o in vy iie i sidas os sitaie oe e sie e e aa s 22
L R IS ) e - VS SN 24
DEISON/ACCERSEIRYAR. . oo i s s o i me et ooes rerne o o 29
TRICKLE CHARGER: (BG-1) i s viivais o aia s 52 ces oin skeioe st e s 29
NICKEL-CADMIUM BATTERY PACK LR B 5 e s Sl e 29
HELICAL WHIP ANTENNA (RA1) ..\ e 29
BEOGICIIAGRAM. 1:C7%c 5 5aorsis o »oiminse som sbatosos st £racs sibedliebsrs ae oA 30
BEHEMITIC DIAGRAM <% 2000 o i o oo sttt saios s s 31
SRECIPAGATIONG S0 b ol sioncs soaisiois 578 410 mots meere hemions oomrarers i e 32




) DIAGRAM

FR-.2300

— — — — OSC & Control line B line Adjusting point
——— e ————— e D1 IMI301
=1 Dz ‘152588 it
| (X51-1160-00) g3 =Ineo e
T ov I 1

A3S 2%

VOER oo
_ |48 Rer13DV
7
. 5
Tlsx
E iy
L BaTTERY
T 1J9 EXT 5P
e B
olMeld IR Caur
“I*“’}L 1
N | D2 -
= GD-4 sP

mig i2x

™™
i )

Cl.ﬁ -022

]
by
1
=
3
.
e
=
7 = -
1
Lt B e | el
o T g E
LRE LT

|

.U%"

J:

T

t———-—-—————_.—:—_I — =
“

4

Q1,213 ©3ISK&O(LS
03,86, 125C4A6NMB)

L

T‘lﬁ

=

¥ 3K

L]

0038

(X52-1110-861)

Schematheek
Beh. T. Hultermans

Postbus 4228
5604 EE Eindhoven

QL2:25C458(8)

or cisisss
ol ® @ ®
b f\,' /ET
D L-"J \_., ..... fl ]

Q4 -MC3357P
os 1Z5CID00IGRY
06,7 :252495(7)
Cs,A1 :2SC 784{D)
Qn :25CT33(Y)
Qiz 2SC134%5(E)
Qi4 12SKI19(GR)
o8 'SNTALST3N
Qis SMSI04GA
Di,2,45 " INGO
D3 IS155%
Ds,7.82,1510002 52588
D1l 1S516
Di4 :1Is2208
TR-2300w
®
B
; |
|5
=t

ki




TR-2300

GENERAL

Semiconductors

Frequency Range
Operating Temperature
Standard Operating Voltage
External
Internal

Operating Voltage Range
Grounding

T .

IVEMRT o e s o

TRANSMITTER SECTION

Transmitting Frequency

Mode
RF Output Power . . .
Modulation e, e
Maximum Frequency Deviation
Spurious Radiation . . .
Microphone

RECEIVER SECTION

Receiving Frequency

Mode
Circuitry
Intermediate Frequencies .

Receiver Sensitivity

Squelch Sensitivity
Pass Band Width
Selectivity

Note: The circuit and ratings may

32

TR-2300

’ SPECIFICATIONS

Transistors 22
FET's 7
IC's 7
Diodes 30

144.0 to 146.0 MHz
—20°C to +50°C

DC 130V

(1) UM3 nickel cadmium (Ni-Cd) cells (10 each)
(2) UMS3 dry cells (9 each)

DCY96 to16 V

Negative grounding

50 2

Less than 456 mA in receive with no input signal

Less than 450 mA in transmit at 1 W 50 ohms load

122 mm (4-13/16") wide
51 mm (2) high
175 mm (6-7/8") deep

Approx. 1.2 kg (2.64 Ibs.) (with 10 Ni-Cd cells)

144 MHz band, 40 channels, 145 MHz band,
40 channels, AUX 1 channel

FM

1w

. Variable reactance direct shift

+5 kHz
Less than —60 dB (Less than —50 dB for harmonics)
Dynamic microphone with PTT switch, 500 2

144 MHz band, 40 channels, 145 MHz band,
40 channels, AUX 1 channels
FM

- . Double superheterodyne
. 10.7 MHz (1st IF)

455 kHz (2nd IF)

. S/N more than 30 dB for 1 Vv input

20 dB noise quieting less than 0.4 uv
Less than 0.25 uVv

. . More than 14 kHz at —6 dB down
. Less than 32 kHz at 60 dB down

More than 0.7 W across 8 ohms load (10% distortion)

change without notice due to development in technology
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TR-230(
C OPTION/ACCESSORY

- TRICKLE CHARGER [BC-1] HELICAL WHIP ANTENNA [RA-1]
[W0S-0005-05 (W type)] _ st L
General [W09-0004-05 (T type)] This is a helical whip antenna for Model TR-2300.

This battery charger is designed specially for Maodels P
Specifications

TR-2300, TR-2200GX, and can charge the 10 built-in PB-
156 (UM3 nickel-cadmium) dry cells in the transcejver.

Type of antenna: M4 helical antenna
Frequency range: 144 to 148 MHz

Specifications Impedance: 50 chms
Operating temperature: —20°C to +60°C

Input voltage: AC 200 V, 50/60 Hz Dimensions: 180 mm long, 10 mm in dia-

Power consumption: 3 W max. (current 40 mA) meter

Output current: DC 40 mA

Output voltage: DC 145V 204V

\ OPTION
C. NICKEL-CADMIUM BATTERY PACK [PB-15]

General

This pack holds nickel-cadmium dry cells for Models
TR-2300, TR-2200GX. The pack consists of a case (PB-
15A) holding 6 nickel-cadmium dry cells connected in
series, and another case (PB-16B) halding 4 of them in
series. |t can be recharged by the battery charger BC-1

- without removing the pack from the transceiver i

Specifications

Nominal voltage: 12 V (450 mAh)
If PB-15A and PB-15B are com
bined

PB-156A 7.2V 450 mAh
PB-1568 4.8V 450 mAh

O Operating time: Varies with transceiver models.
. See the instruction manual for
your transceiver.
Charging current: 45 mA
Charging time: Approx. 15 hours {when charg-
ed by BC-1)
Discharge cycle life: More than 300 times
Operating temperature:  Charge 6°C to +45°C
Discharge: —20°C to +45°C
Storage —20°C to +45°C

29




TR-2300

ADJUSTMENTS/DATA

Power meter

DC power supply

oo
= o
oy DeC ANT
) s
Audio =Py —
voltmeter | ='-5— §
AG ']
N =
0 @ connector
Qe

@ Oscilloscope
]

Audio ‘_\Q:
.Itmelar —

© Tone switch: ON

In case of W type it's unlock ‘type switch. Push to

tone switch during the adjustment.

O Rec (T type)
Send (W type)

{2} Connect the test equipment to Fig, 27

O Connect the oscilloscope of vertical input termi-
nal through the resistor1 M2 between R5 470 2
and Q1 (Collector).

© Connect the fregquency counter to AG and set
the AG frequency ""1,750 Hz", after connect
the oscilloscope of horizontal terminal to AG

Fig. 25 Simple Adjustment
of Modulation Factor

output,
{3) Adjust VR1 until the wave of oscilloscope reads
circle.
(4) Check that. Set the AUX switch is at OFF
Set the transceiver ready for transmission. The linear
. The linear detector reads more than *2.5 kHz.

(5) In case of T type, when change to transmitter
from Receive. Adjust VR2 until take a modulation
at 0.7 sec.

m X52-1110-61 (W Type)
X52-1110-50 (T Typel

&

Fig. 26 Tone Unit

6. Operation Check

(1) Unlock function
Check that, when the Aux switch is at ON (unused
channel) and the channel switch at the center, the
transmitter sends no output power

{2) Channel switches
Check that, when the AUX switch is at OFF (4)-(5)-
RPT knob at(5), and the channel knob at Position

28

e e ————— s e

DC power supply

Dirsctionai
coupler e ey

Linear detector

D 3 g0

Q
QOH 0y © e =1
oolll 9 9 = 0 o 01

Oscilloscope ] L AG
Fig. 27 Tone Unit Adjustment

Fraguency cuuntarj

00", an output frequency of 145,00 MHz can be
obtained; when the channel knob is turned to 05

and to 10, the frequency changes at 25 kHz inter-
vals.
the frequency rises by 20 kHz.

(3) Transmitting outputs at 00 and 975
Check that transmitting output power at Position
00 or 975 varies less than 0.2 W from the transmit-
ting output power at Position 145,00.

(4) Current drain
Check that, when a 50-ohm load is connected tc
the external antenna terminal, current drain is less

than 450 mA.
T S ST
100 MODEL + TR-2300
—1— CARRIER FREQ ' 145 50MHz
MODE + FM
50
|
|
I I
* f |
& = | | QUTPUT
= | ’-'__J,___...----'"" POWER
= &Y ]
- -
8 I
x
o | =g
>
3 805 ne ]
L 1 CURRENT
o © |
Operation rang o
|
04— +
[
]
j it
1 | ——
———— o 4
! 1 i
10 12 16 1]

]
SOURCE VOLTAGE IN V

Fig. 28 Source Voltage vs Current Drain and
Transmitting Output Power




TR-230
C ADJUSTMENT

: (6) Adjust TC?, TC3 and TC4 until the puwer meter G o sy B [—E-
reads maximum. Check that the transmitting out- @ coupler |
put power is more than 1.5 W. o @ | Power mater '“;"e’,“‘:r.mr
{(7) If current drain exceeds 500 mA, reduce the capaci- %'T_%__; ﬁ
tance of TC3 so that there will be no current drain LThear detectar 8, ®
of more than 500 mA. @]:“ =
(8) Adjust the transmitting output power to 1.2 W .O\a.n_nhio‘g EZ_‘J
with VR2, connector Oscilloscope &
DC power supply Iy
{with ammeter) /‘[\ Audio voltmeter
]@@N = Fig. 22 Modulation Factor Adjustment
- phokor N quwir mataer
e ANT
)
I— o! = ' “[H_. [ T” cammen phao v domn
"y Frequency counter @ 1 —-————Ji : T ] ; [11
o &= Bk e
Smouo AF voltmeter 3 “} - —_-
& R 7 =
Fig. 19 Transmitter Adjustment 1 0 ! 74 |
! e A 2 I T
L e a i e e T
2. RF Meter Adjustment /1 T H—
(1) Adjust the filter unit's VR1 until the RF meter T 1ot ]I
reads 8. ; : L s
At SCHEMATHEEK Fig. 23 Transmitting Frequency Deviation
oto ® Beh. T. Hultermans Ch Xavlstios
oft Postbus 4228 Lo
op T TS 5604 EE Eindhoven
e} s VR2 L7 L& @
- BELL)
Fig. 20 Filter Unit . frc;;vur adj.
T 8
St s 2 c.:“ ol P2 3 VR1 L5
3. Transmitting Freugency Adjustment E ® O ||Bzigpee adi. l%
LTo
s (1) Readjust TC1 so that the transmitting output fre ® £o
(‘_ ) quency will be 145.00 MHz £100 Hz. VRS
/ BATT. Check adj. o
DC power supply L4 TP1 L3
oo 05\!’ °7R
o 1 -
P o MIC GAIN ad| MAX DEV. ag) | = TC1
, : s

Fig. 24 TX Unit

Shorten whip
antenna as much

4-B Simple Adjustment of Modulation Factor

as possible.
(1) Connect as shown in Fig. 25
Fig. 21 Transmitting Frequency Adjustment (2) Apply a signal of 1 kHz 15 mV from AG to the
4-A Modulation Factor Adjustment (by use of linear microphone terminal, and adjust VR4 until the AF
detector) valve voltmeter connected to terminal T reads 0.54 V.
{3) Adjust the AG output 1o 1.5 mV, and adjust VR3
(1) Connect as shown in Fig. 22, and apply a signal of until the voltage at terminal T is 0.35 V.
1 kHz 15 mV from AG to the microphone terminal
(2) Set the AUX switch at OFF, and adjust VR4 until 6. Tone Unit Adjustment
- the linear detector reads b kHz.
(/' (3) Then adjust the AG output to 1.5 mV, and adjust (1) Set the following switches and knobs as follows:
VA3 until the linear detector reads 3.6 kHz. O Aux swiltch ON ({unused channel)

27
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TR-2300

ADJUSTMENT

2. IF Circuit Adjustment

(1)

Disconnect the sweep generator and detector, and
connect SSG and AF valve voltmeter as shown in
Fig. 16.

(2) Turn the @-®)- RPT knob to(8), channel knob to

(3)

(4)

DC power supply

OUTRUT - REIATMIE W 48

Position '00"", and set the AUX switch at OFF

Ok
BE] [ = e

__{ || voltmeter

Oscilloscops

Fig. 16 IF Circuit Adjustment

Turn the AF volume control until the AF output
(noise) is about 0.2 V/8 ohms, and adjust VR2 and
L9 to the maximum noise autput.

Set SSG as follows: f = 145.00 MHz; MOD = 1 kHz;

DEV = 5 kHz; and ATT = 30 to 50 dBu. Set the

receiver in the best receiving condition, and turn
the AF wvolume control until the AF output is
0.63 V/8 ohms

Adjust SSG attenuation to 40 dBp, and increase
the AF output to the maximum with L9.

While adjusting SSG attenuation so that the S-meter
reads 3 to 4, repeatedly adjust L6, LB and VR2 a
few times until the S-meter reads maximum.

Adijust SSG attenuation to —6 dBu (0.5 uV), and
make a fine adjustment of the SSG frequency so
that the best waveform and maximum output can
be obtained. Check at this time that the signal-lo-
noise ratio is more than 20 dB.

" T

— ettt ===t NOISE LEVEL

t T
CARRIEN FWEQ (4380 wWnr |
woo FeLg o owH
MO DERTH LECTE
OB =063V ATEL 4

HHING
]

“0 — 1 ~

,.,'ﬁ'_g__;_ A__ﬁ_::__:__'

AWTESMA  (WPUT VOLTAGE 1M v

] g

Fig. 17 Signal-to-Noise Ratio and Output Level vs

Antenna Input Voltage

3. S-Meter ADjustment

(1) Adjust SSG attenuation 1o 30 dBu (30 uV), and

26

4, Operation Check
(1) Check that 20 dB NQ sensitivity is less than —2
dBu (0.8 uV).
(2) Check that the signal-to-noise ratio is more than
40 dB when SSG attenuation is 40 dBu (100 pV).
(3) Squelch operation check
© Squelch threshold point:
Anywhere from 9 to 11 (on clock dial)
O Sqguelch sensitivity:
Less than —10 dBu (0.3 uV)
(4) AF output
© Non-clip level: More than 2.4 V/8 ohms (0.7 W)
(6) Current drain
O Receive: Less than 45 mA
4. TX UNIT
1. Transmitting Output Adjustment

(2)

(1

(2)

(3)

(4)

(5)

adjust VR1 until the S-meter reads close to 10.
Adjust SSG attenuation to 20 dBu (10 V), and

turn VR2 clockwise until the S-meter reads S-8.

o . .ﬂlﬂll: ragg |l’lw-ll I
: e Z !
. E [

E l

E * I /
L]

i 4 r/
» ‘/j
L T )

[ o 00

AMTEWNA (RPUT WOUTASE W u¥

Fig. 18 S-Meter Operation Characteristics

Set the following switches and knobs as follows:
© Channel knob: “00"

O Aux switch OFF

o @-®-RPT knob: ®

Turn TC2 to the minimum position, and turn VR2
counterclockwise all the way to the minimum posi-
tion. Connect the power meter to the EXT antenna
terminal.

Set the unit ready for transmission, connect the
RF valve voltmeter to TP1, and adjust L3 and L4
until the meter reads maximum.

When meter reads has over 0.46 V (RMS), adjust
the RF volt 10 0.46 V with L3.

(Reference voltage at TP1: 0.35 Vrms)

Connect the frequency counter to TP1, and adjust
the frequency to 10.7 MHz £100 Hz with TC1
Connect the RF valve voltmeler to TP2, and adjust
L5, L6, L7, LB and VR1 repeatedly until the meter
reads maximum.

(Reference voltage at TP2: 1.5 Vrms)

- N

>

£




TR-23(

ADJUSTMENT

2. Operation Check

(1) Unlock function

(2)

3.

=

(1)

(2)

(3)

(4)

Check that, when the Aux switch knob 15 at ON
(unused channel) and the channel switch at the
center, the frequency at terminal LR cannot be
measured with the frequency counter,

Channel switches

Check that, when the AUX switch is at OFF 4)-(5)-
RPT knob at @), and the channel kno at Position
00", the frequency at terminal LR is 133.3 MHz
1100 Hz; when the switch is turned 1o Position 05,
10 and so on, the frequency changes at 26 kHz
Intervals, and when turn the (4)-(5)- RPT knob at

ON, the 25 kHz step can be change frequency from
143.3 MHz.

RX UNIT

RF Unit Adjustment

Set the unit ready for reception, and turn the Aux
switch is at ON (unused channel}.

Connect the SWeep generalor to the antenna terminal,
and the detector 1o TP1.

Increase the vertical gain of the oscilloscope 1o

the maximum, and adjust the sweep generator fre-
quency and output level so that an appropriate
waveform can be obtained.

Repeatedly adjust TC1, TC2 and L1 until a wave
form, such as shown in Fig. 15, is obtained.

SM RAD EO @
L|5 Tc.
L6 e p
@ 'TPT:SPZ (X101 T“ TC02L ] 5-mater adj. ]
aux(e_o) @rc3
LI
'I'CS
« @ =
aTPS
1Pe
Li8
@Tcr
000 @
LR

Fig. 13 RX Synthesizer Unit (X55-1220-61)

Sweep gensrator

RF OUT

DC powaer supply

=R

Beh. T. Hulterman
Pestbus 4228
5604 EE Eindhoven

Fig. 14 RF Unit Adjustment - -

144MHz 146MH2z

i
f
145.0MHz

Fig. 15 Sweep Waveform

Table 8 Frequency
SE-RP -B)-RPT h
o @) ®-RPT switch @-B-RPT swite o]
Freq. RPT Freq. 4 5 RPT
Step mdlcatedo— T 3 LA lo : . LR Step indicated 5 P T LR ——
perating .R. |Opearating A : perati J perating R,
frequency |terminal | fraquency | terminal | F2c8ve | Transmit trequency |terminal |frequency | terminal | Fec8ve | Transmit
1 00 1.44,0()0 133.300| 145.000 |134.300 | 145.000 144 400 1 50 144.500 [133.800 | 145.500 |134 800 145.500 | 144 9300
2 - 144.025 133.3_25 145,025 |134.326 | 145.025 | 144 425 } 22 - 144.525 (133.826 | 145.525 | 134,825 145.525 | 144,925
3 05 144.060 (133.360| 145.050 (134,350 | 145.050 | 144 450 | 23 65 144,660 (133.850| 145.650 | 134 850 145,560 | 144,950
4 - 144.075 _'I.'_..'!Ci..:]?s_ l_45_0?5 13-4.3?5 'I-'-IE.D".!"E ‘144.4?5_ 24 . !443:5?5 133.875| 146,675 (134,875 145‘5‘?5 __144.9?5
b 10 144.100 (133.400| 145100 |134.400 | 145.100 | 144 500 25 60 144,600 (133.900| 145.600 |124.900 145.600 | 145.000
6 L] 144.125 (133.425| 145 1?‘.'_)_ 134.42_52:‘.!._!35__144225 | 26 - !_44.525 133.925| 145.625 134925 | 145.625 145.025
7 16 144 160 [133.450| 145.150 |134.450 145,150 | 144.550 l 27 65 144,650 (133,950( 145.650 134.950 | 145,650 | 145.050
8 . 144.175 [133.470| 145,175 (134,476 | 145.176 | 144.575 28 . 144.675 (133.975| 145.675 [134975 145675 | 145,075
~f88.1701124,4/0) 145,176 |1134.476 | } it :
9 20 144.200 1133.500| 145.200 |134.500 | 145.200 | 144 600 29 70 144.700 |134.000| 145.700 |135.000 145.700 ! 145,100
(8] . 144,225 |133.525| 1456.225 [134.525 | 145.2725 144:??5 30_ - 14_4._?25_ 134.025 _'1422_5_ | 135.02_5 145,725 | 145,125
11 256 144.250 133.550| 145.260 (134.550 | 145.260 144 .650 n 78 144.750 |134.050 | 145.750 |135.060 145.750 | 145.150
12 L] 144._2?5 *1%3 ?_5__'!15_2?5 13_4.5?5 145278 !44._5?5_ _33_ L A 1“.??_5 134,075 145.?_?5 135075 | 145,775 | 145.175
13 30 144.300 [133.600| 145.300 |134.600 | 145.300 | 144,700 33 B0 144.800 [134.100| 145,800 |135.100 145.800 | 145.200
14 o [144.325 |133.626| 145.325 [134.625 | 145.325 | 144,726 | 14 ® | 144.825 [134.126| 146.825 [135.125 | 145.825 | 145.225
18 35 |144.350 133.650| 145350 (134.660 | 145350 | 144.750 | 38 85 | 144.850 |134.150| 145.850 |135.150 | 145.850 | 145250
16 144375 |133.675 145.375 |134 675 | 145375 | 144.775 | 38 ® | 144875 [134.175| 145.875 [135.176 | 145.875 | 145 275
17 40 144,400 (133,700 145.400 |134.700 | 145.400 | 144 00 37 a0 144.300 146.900 | 135.200 | 145.900 | 145.300
18 - 144.425 (133,725| 145,425 13‘!_.3_?5 145.425 144:325 38 . 144.928 145.926 (135.226 | 145.925 | 145.325
19 45  |144.450 (133.750| 145.460 [134.750 | 145.450 | 144.850 | 39 965 | 144.950 145.950 [136.250 | 145.950 | 145.360
20 . 144,475 (133.776| 145.476 (134.775 | 145.475 | 144.875 40 L] 144 9758 145976 (135,275 | 145976 | 145375 | *
Fixed
channel AUX

e b | REpP——

25




TR-2300

ADJUSTMENT

BEFORE ADJUSTMENTS AND REPAIRS

It you are making adjustments or repairs for the first
ume, or if you are not familiar with the proper way of
handling the transceiver, read the instruction manual first
before attempting adjustments or repairs. |t is necessary
to keep the following in mind.

Power Cord Conductors

The yellow wire of the accessory power cord is posi
tive, the black one a grounding wire, and the red one for
recharging. Be careful not to connect them in the wrong
way

Red (for recharging)

Black (Ground)

Y allow
(for external power supply + 13V DC)

Fig. 11 Power Cord Conductors

Adjusting Tools

(1) When adjusting the trimmers or coils, use a non-induc-
ed adjusting rod of bakelite or the like.

(2) This transceiver uses small-sized, semi-fixed variable

Use a regular screwdriver of the size which

matches the adjusting holes.

resistars.

1. VOLTAGE AND LAMP OPERATION
CHECKS

1. Terminal Voltage Check

. (1} Turn the (4)-(5)- RPT knob to Position(§)
{2) Set the transceiver ready for reception, and check
the following terminal voltages.

o bV=48V1ios52V
o 7V= 7076V
c T8 = 0V
(3} Set the transceiver ready for transmission, and

check the following terminal voltages and also check
that the ON AIR lamp lights.

o T8 = 771083V
O bV=4Btob2V
0 7R = Lessthan 0.5 V

2. Lamp Indication Check

(1) Check that the lamp goes out when the lamp switch
1s at OFF; that the Aux. indicator lights when the
switch is at Aux. and that the channel lamp lights
when it is at the lamp position

24

3. Battery Checker Adjustment

(1) Turn the squelch knob counterclockwise all the way
to the BATT position. Adjust the source voltage
to 9.6 V.

(2) Turn VRS in the TX unit until the S-meter pointer
is between the red and black zones as shown in
Fig. 12,

o 2 4 6 ] 10

[] sarr DH[“__;}

Fig. 12 Battery Check

2. PLL CIRCUIT

1. PLL Circuit Adjustment

(1) Set the transceiver ready for reception, turn the
@-(®)- RPT knob to(8), and the Aux. knob to OFF,
Turn the channel knob to position 00",

(2} Check the RF wvoltage at TP2, turn the L5 care
clockwise 180° (half quarter turn) from the oscilla-
tion start point. (Reference voltage level at TP2:
Approx. 0.35 Vrms)

(3) Connect the RF valve voltmeter to TP4, and adjust
L16 and L17 repeatedly a few times until the meter
reads maximum,

(Reference voltage at TP4: Approx. 0.4 Vrms)

(4) Connect the DC voltmeter to TP6, and adjust the
voltage to 2.0 V with TC7.

Aux switch turned ON (unused), and adjust the
voltage at TP3 to the maximum with L17

(8) Connect the frequency counter to TP5, and adjust
the frequency to 12.79810 MHz £10 Hz with TCBE.

(6) Set the AUX switch is at OFF, turn the(@)-(5)-RPT
knob to position (@), connect the frequency counter
to terminal LR, and adjust the frequency to 133.3
MHz 2100 Hz with TC101

(7) Set the AUX switch is at QFF, turn the(@)-(5)-RPT
knob to position(8), and adjust the frequency to
134.3 MHz £100 Hz with TC102,

{8) Set the transceiver ready for transmission, turn the
@)- (5 -RPT knob to position RPT. Connect to
frequency counter to terminal LT, and adjust the
frequency to 133.7 MHz £100 Hz with TC5.

(9) Connect the power meter to the external antenna
terminal, set the channel knob at Position 00, set
the transceiver ready for transmission, connect the
RF valve valtmeter to terminal LT, and adjust L18
until the meter reads maximum. (Reference volt-
age at terminal LT. Approx. 0.4 Vrms)

£
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TR-230(
() LEVEL DIAGRAM

TRANSMITTER SECTION

0.58v arav When TP1 sharted ta GND,
no AF output,

|
PO
|
IV | 0.45V
I KHz | [ ' L6
1.5mV | DI Lt Ll \OI Q2 ci9
0.27v 0.34v 0.3v 0.3v 1.9V 1.5V 0.56vV 046V
| ) 0.55V
L7V 56V 13V
. TP2
L7 Q5 (o] Q7
* i 12w
O%_{ . H A _rr_r]:,7 50N
| Watts
| J / meter
f
! / ;
0.7v 40mA 6V 270mA 12v 1oV
® Test Equipment and Measuring Conditions -
f = 145.25 MHz
AG: AG-201 (Trio)
AF valve volimeter VT-106:(Trio)
AF valve volimeter MLBSA (Anritsu)
TEST EQUIPMENT REQUIRED
O 1. RF Valve Voltmeter 8. AF Oscillator
©  Input impedance: 1M min., 20 pF max. ©  Frequency range: 300 Hz to 5 kHz
. O Voltage range: F.S. =10 mV to 300 V O  Qutput: 05mV i1V
O Measuring freguencies 200 MHz min, 9. Frequency Counter
2. Power Meter O Minimum input sensitivity: About 50 mV
O Impedance 50 €2 @ Measuring frequency 160 MHz min.
e Measuring range: 2W . 10. Sweep Generator
©  Measuring freguencies; 160 MHz min. o Frequency range Capable of covering
3. DC Power Supply 144 ~ 148 MHz
O Voltage: Variable from 9 V to 16 V o Measuring output 145 MHz band
O Current: 1 A min.

11. Detector
4, Linear Detector

12, SSG
5. Directional Coupler O Capable of covering 144 ~ 148 MHz
6. Oscilloscope : O  Freguency modulation is possible.
With horizontal input terminal and high sensitivity. 13. DC Voltmeter
7. Audio Voltmeter O  Input impedance: Sufficient
C\ O Measuring frequency: 50 Hz ta 10 kHz 14. Dummy Resistor
) ©  Input impedance: More than 1 M£2 o BN, 5W (approx.)

©  Voltage range: FS.=3mVio 30V
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IR-2300
LEVEL DIAGRAM D

RECEIVER SECTION 145.24 MHz 10.7MHz
ELCE I
26dB8
5/N 244dB
-6dB -5dB ~1dB 8dB I6dB 12dB I7dB
S/N 24dB S/N 24dB S5/N 24dB S/N 24d8 P S/N24dB S/N 2448 S/N 24dB
, .

P’

K LB Q3
55G -
50N —{ ﬁ‘_' %
4dB
/ 4
0.7 MHz L 455KHz . IKHz S/N 24dB  Gsgy 5/N 24dB
i i SCHEMA I HEER
8 | | 260mv Beh. T. Hultermaans
| Postbus 422 O
| |
5m/24as | ' 5604 EE Eindhoven

J |

. | ! Q16 8N

o i | $ | ‘

l /,&JF'C595CE l SP or Dummy resistor
! | VOLUME /’ 50mV
: 54mv 77mv
|
|
|

I
|
|
/ | |
0.6V o.orav 0.07v [

(Thesa voltages are RF valve voltmeter readings when a 40 d&
input is applied from SSG to the ANT terminal.)

® Measuring Conditions Test Equipment
1, C S5G MGS518A (Anritsu)
f AG AG-201 (Trio)

C =0.01uF (10 uF/18 V for AF circuit)
2. f = 145.25 MHz
MQOD = 1 kHz, DEV = 8 kHz

AF valve voltmeter: VT-106 (Trio)
RF valve voltmeter MLBIA (Anritsu)

B Wk -

AG f=1kHz
3. Outpur: 50 mW/8 ohms .
SYNTHESIZER (PLL) SECTION D

0.31v OObS\a’ 055v

\
. \  TP2 TP4

1] LIS 15 ‘T QIG—’
= ! ST

0.3v 015V 005V
0.6V

vlorpa

0.54vy OIGV

Lig | Q13 L7 O?Sv 0.32v &ia
tﬁfi
O—)

03v
\_ r/ D \\
044v ozv 07V W dY; 0.7V ' )

RF voltmeter: MLG9A (Anritsu)
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TR-230(
® TROUBLE SHOOTING

Aefer to troubleshooting step
% for no transmission/recaption.

1. Extend rod antenna fully,

oK 2. Check antenna cable that it

& is not disconnected.

3. Check antenna connector
for poor contact,

1. Replace battery.
Voltage 2. Recharge battery (if nicksl-
drop cadmium battery is used).
3. Adjust external power sup-
ply voliage ta 13 V.

Transistor Q8 defactive,
"‘iﬁheck ALC clrcuit.H VA2 maladjusted.

NG Chack battarys;

curce voltage

No or insufficient - Check AVA Transistors Q10, @13, Q14,
Reception r b
transmitting output. circuit voltage. Q15 defective.
Drive stags: - - B
Pointer Check trimmer for 1. Adjust trimmers TC2,
| i TC3, TCA4,
moves maladjustment. 2 et % - as
slightly. Final stage: g er ace transistors Q6,
Check transistors, :
. AF meter does not RAF meter
wark wall. indication 4
Antenna circuit D1, D2 1n filter ]
dioda, unit defective,
Pointer 1. VR of filter unit
still. malasjusted.

::I Check RF meter ]-—.- 2. D1 in filter unit
L circuit. defective,

3. Meter disconnected.
Check LT terminal l7 D12 in RX or synthesizer —I
1 | voltage, unit defective.

1. Connector poor
contact.

2. Stand-by switch
poor contact,

Switchingot 1. @12, Q13, Q14, a1s
\‘to!tml ba- Check AVR defectivea.

wea i i

mitg::- a’n'g" gireuit 2, Dicdes D5, D6, D7, D8
‘acaivar, dafective,

1. Q1, Q5, QB defec- ' |
Check oscillator, multiplier, tiva,
. driver, and final stages for 2. L3 through L7
transistor DC and AF voltage. maladjustad,
3. TC2, TC3, TCa

maladjusted.

N ation : 1. D1 defective,
InguFficiant modula Replace NG Chac!r,tlmlcropholna | 1 2. Q9 defective.
tion, or distorted microphone. n_mpll‘ler,_modu a- 3. VA3, VR4 maladjusted,
modulation. tion circuit. poor cantact.
oK 1 Replace microphone.
Poor microphaone 2. Resolder connector.
—#= sansitivity, con- —={ 3. Microphone cord broken.
nector poar cantact, 4. Spread microphone

jack pins,

BT T P Y S — =< o - R




1R-2300

TROUBLE SHOOTING

oK

Voltage
drop.

Battery,
source
voltage

rT Extend rod antenna fully,
2.

Refer to troubleshooting step
for no transmission/reception.

Check antenna cable that
It is not disconnectad.

3. Check antenna connector
for faulty contact.

Replace battery,

Recherge battery (I nickel
cadmium battery is used),
Adjust external power sup-
ply to 13 V.

[ S =

w

No receiving output,
Poor sensitivity

Trans-
mission

SCHEMATHEEK
Beh. T. Hultermans
Postbus 4228
5604 EE Eindhoven

NG

S-meter does not S-meter Check RAF, IF,

F-_—-—-— ——-{ Check LR terminal volmgej—‘—! D13 defective.

2. TC1, TC2 maladjusted.

work. indication MIX voltage

Pointer
still

Check second
local oscillator
DC and RF
Voltages.

oK

circuit

Check S-meter

3. L1, L6, LB, VA2 maladjustad,

Check transistors Q1 to Q4 and IC.

S |

1. Q4 defactive,

— ™1 2. Second local oscillator crystal

defactive.

S-meter disconnacted

—
1. VR1 maladjusted,
2
3. 46, Q7 defective.

Does not
heard.

Check IF- and
Noise cannot be s e
heard,

Squelch circuit
does not work,

Low age,

e

Tone-
quality

Check AF circult

Sound distorted, voltage.

Discriminator
maladjusted

oK

Check second
local oscillator
frequency

AF-stage volt- | |

EXT SP'jack poor contact.
Speaker disconnected.
Q16 in TX unit defective,
VR2 maladjusted.

Dhn -

Transistors O3, Q4, Q5 defective.

[

—=| Q16 in TX unit defective.

——-l LS maladjusted

— ->LC rystal defective.

—-——-——--—btr sansitivity is poor, adjust AF and IF trimmers and coils,

bk 1
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. TR-230(
C TROUBLE SHOOTING

5 Check AVR clreuit | Qi0to Q15 D5 to DB in TX
. for voltage unit faulty

Check Poor 1. Place batteries
battery holder, __€ONtact correctly,
for contact 2. Battery holder
faulty

Operating on
batteries

1. Replace battaries. :
2. Recharge batteries (if nickel

SUHENETHPIRS)-
Beh. T. Hultermans
No power input Postbus 4228
5804 EE Eindhoven

Battery
voltage

' Voltage
o low Adjust external power source
— \Voltage |
Oparating on 1o rated voltage.
external power
. source
—_— e e
5 NG Batteries placed Place batteries
tin :
cc'“c':::‘é 9 —®— = in the wrong in the correct
direction. direction.

1. Replace con-

- Foor cord | necting cord.
contact. 2. Replace con-

nector

1.
Check AVA circuit Q10 10 Q15, BS to D8 in

I.___ TX unit faulty,
for valtage "1 2. 08 Q9 inTX unit faulty.

Other than nickel [
__cadmium battaries. Qrdinary dry cells (manganese
batteries) cannot be recharged.

Kind of

Cannot be-recharged ~——¢ batteries

&

Nickel cadmium
batterias

Check Poor 1. Place batteries
battery holde cantact carrectly
for contact 2. Faulty battery
holder

A

Connecting
cord

NG " Wrong Connect
_’ cannection correctl
L 1. Replace connectin
— Poor cord . Y
cont-_n:t.} = cord

2. Replace connector.,
NG l : ]
N D Replace
Charger charger

! 1. Nickel cadmium
y oK —e I . i batteries faulty.
/ 2. Power input jack
\ faulty.




1R-2300
DISASSEMBLY/TROUBLE SHOOTING )

J
Ear phane jack
Aear panel oss'y (E11 0401 05) P :
(A23°1425-08) ™~ . {E08 0304 05)
QOrnamental screw
(NOB-060D1-14)
Spacar
(N19-0604-04)
(N30-2606-41)
Plote spring
(G02-0504-04))
i
Huaat flat scraw ) )
51 ki, Antenna earth lug
L334 7:04) |N32:2604:36) ) (E23-0043-04)
Earth screw I
. (NDS-D256-05)
M t¥pe recepieacia
(E04-0102-05)
( No transmission or Chack ) NG -
\_ racention AVR voltage -—i Q10 to Q15 in TX unit defective,
Chack PLL
circuit TP3 Of‘ ! 1. @11, Q12, Q13 in PLL ¢ircuit defactiva.
frequency. 2. L18 maladjusted.
b )
1. Q10, Q14, Q15, D14 defective.
2. TC7 maladjusted,
1. Q8, G20, D11 defective.
2. L15, L16 maladjustad.
3. L24 defective.
4. (4 -(5) -RPT switch poor contact.
PLL circult B
1. Q9, Q16 defective.
TR T 2. L15, L16 mal
altage. ¥ ' maladjusted.
PLL circuit
THS5 RF EG_-._ ; Egg dG:G?UVE,
voltage, X defective.
— | 1. Q18, Q19 defective. | \
2. Channel switch, AUX switch poor contact ‘ £

(==}




TR-2300

{ DISASSEMBLY

SUHEMA I HEER
Beh. T. Hultermans
Postbus 4228
5604 EE Eindhoven

No. Description Parts No. Aemarks No. Description Parts No. Remarks
1 | Panel A20-2327-05 18 | Antenns sarth lug E23-0043.04
2 Panel mount fitting | A21-2667-03 19 | Rotary switch 529.2402-05 @-@‘PF{T
3 | Ornamental panel ﬁgl 835"33??’.' 20 | Hex. nut N14.0607-04
4 el 21 S-metar B31-0611-06
Switech mount fitting | J21-2565-04 Ao 22 Cushion af meter G11-0008-04
5 | Potentiometer R053401-06 | POWE 23 | Diode holdar J18-1310-04
6 | Hex. boss N14-0607-04 " 24 | Diode holder 118-1310-04
7 | Potentiometer HOS-dfﬂ'i 05 SQUEL 26 | Push switch $40-2403-05
8 | Hex. boss N14-0507-04 26 | Knob bush 142-0401-04
g Antanna stopper J32-0230-04 27 Push switch 540-2406-05(W) TONE
10 Insulator ring N19-0283-04 S40-2403-05(T)
1 Washer N19-0282-04 28 | Knob bush 142-0401-04
12 Terminal E23-0097-04 29 | Pilot lamp (small) B30-0106-06
13 | Hex. nut N14-0116-04 30 | Lamp stopper 121.2612-04
14 Rotary switch $29-1402-06 CHANNEL 31 | Earth lug E232-0015-04
ff 15 Dial slit B19.0602-04 32 Earth lug E23-0015-04
1§ 16 | LED V11-7260-56 33 | Earth lug £23-0016-04
17 4P MIC jack E06-0403-05 l

17
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TR-2300
PARTS LIST/PACKING 0

Reaf. Na. Parts No. Description mF::‘:_ks Aef. No Parts No. Description ,E:r_k,
VR2 R12-2015-05 Semi-fixed resistor SiC L10 L34-0692-05 VHF coll @
VR3, 4 R12-2403-05 Sami-fixed resistor 5K o L11 L77-0710-08 Crystal quartz 10.715MHz

VRE R12-4016-05 Semi-fixed resistor 50K L12 L34-0691-08 VHF coll #

L13 L34-0641-06 VHF coil

TC2 C05-0062-05 Ceramic trimmer 6P L14 L34.0693-05 VHF colil t
TC3 C05-0031-15 Ceramic trimmer 10P L15 L40-1001-03 Ferri-inductor  10uH

TC3, 4 C05-0030-15 Ceramic trimmer 20P L16 L40-1021-03 Farri-inductor  1mH

COIL/INDUCTOR/IFT/CRYSTAL 37 L40-1541-27 Ferri-inductor 150mH

L1 L33.0616:056 | Choke coil 15uH o MISCELLANEOUS

L2 L40-1021-03 Ferri-inducter  1mH = E23-0046-04 Terminal (Square) x &

L3 L30-0005-06 IFT - E23.0401-05 Terminal (Round) x 4

L4 L31-0313-05 Tuning coll = E40-0764-05 Pin plug 7P

LS L34 0689-05 Tuning coil  for Mix o = E40-1064-05 Pin plug 10P

L6 L34-0688-05 Tuning coil 3 set o

L7 L34-0690-08 Tuning coil for 145MHz o = F02-0413-05 Heat sink fr
el L34-0672-05 Tuning coil for 145MHz = F10-1219-04 Shield plate
. L34-0641-06 VHF caoil - F11-0726-04 Shield case

]
Packing material
Cperating manual (H10-2507.04)

B50-2599-00 (W)
B850-2600-00 (T}

Polyethylens bag D
{H25 0079.04)

Polyethylane bag C
(H25-0116-04)

Trickle charger
w08-0004-05 (T)
W09-0005-05 (W)

N Polyethylene bag B
IH25.0120.04)

Polyethylene bag E
{H25-0112-04)

/
Packing mnlwmllal//

1H10.2506-01) Accessories

Polyethylene bag A (H25-0120 04)
Power plug (with lead wire) (E30022005) X 1
Shouldering balt (J61 005505) X 1
Polyethylane bag B (H25.0120.04)
Battery case [A) (J19-0461.09) % 1
Battery cose (B) (119.0462 05) ¥ 1

= Dummy cell (W02 0002 05) % 1
~— N * Polyethylena bag C (H25 0116 04)
“‘\\ N, Hook stopper (J20 0318.24) X 1
N, Carton case (inside) HO1 2576 03 W Binding screw (N36-3006 41) X 2
Carton case (inside) HO1 2567503 1 Phone plug (E12:0001 05} X 1
Carton case (oursidel HO3- 1670 04 W * Oparating manugl (B50 2599 00) W 0
Cartan cast (outside) HO3 1667 04 T

IBS0 2600.00) T




: TR-2300
¢ PARTS LIST
= Ref. No. Parts No, Description m?rek} Ref. No. Parts No. Dascription nf':r-k:
D9, 10 V11-0076-06 Diode 151565 C26, 27 | CKA45B1H102K | Ceramic 1000pF +10%
D11 V11-0374-06 Diode 15516 c28 CEODO4WI1C100 Electrolytic 10uF 168WV
D12, 13 | v11-0414-05 Dioda 152688 c29 C20-0804-06 1000pF
D14 V11-0317-06 Diode 152208 c30 CC45CH1HO70D| Ceramic  7pF +0.5pF
D101,102] V11-0414.05 Diode 152688 c31 CC45CH1HORSC| Caramic  0.5pF +0.25pF
c32 CQ92M1H103K | Mylar 0.01uF +10%
POTENTIOMETER/TRIMMER ca3 CEQ4W1C 100 Elsctrolytic 10uF 16WV
VR1, 2 A12-3407-05 Sami-fixed resistor 20k{2 o c34 C90-0804-08 Ceramic 1000pF
TC1, 2 C05-0030-156 Ceramic trimmer 20pF C36 CC4BCH1H100D | Ceramic 10pF +0.5pF
TC3~6 C05-0067-05 Caramic trimmer 25pF C36 CC4BCH1H150J | Ceramic 15pF + 6%
TC? C05-0062-06 Ceramic trimmer 6pF C37, 38 | CKA45B1H102K |Caramic 1000pF $10%
TC101, 102 C05-0067-06 Ceramic trimmear 25pF c38 CEO04W1C220Q | Electrolytic 22uF 16WV
c40 CQ92M1H333K | Mylar 0.039uF £10%
COIL/INDUCTOR/IFT/CRYSTAL/FILTER P COagiT103K. | Myisr  0.00RF  £10%
L1 L34-0681-05 Tuning coll o ca2 CEQ4WIHO10 Electrolytic T1uF sSQWWV
L2 L34-0685-056 VHF coil # c4a3 CEQ4W1A470Q | Elactrolytic 47uF  10WV
19 L34-0684-05 VHF coll o caa CEO4W1E4R7 Electrolytic 4 7uF 25WV
L4 L34-0686-05 VHF coll = cas CEQ4W1C220Q | Electrolytic 22uF  18WV
f LG L.34-0687-05 VHF coil o c4a6 CKAEB1H102K | Ceramic 1000pF $10%
'v L6 L30-0289-05 IFT for 10.7MHz ca7 CS15E1VOR1TM | Tantalum O, 1uF 35WV
: . L7 L71-0201-06 Monothilic filter 10F15A CaB CEQ4W1A470Q | Electrolytic 47uF 10WV
L8 L30-0289-06 IFT for 10.7MH2 cag CKasB1H102K | Ceramic 1000pF +10%
L9 L30-0503-05 IFT for DET Cb0, 51 CK45F1H1032 Cearamic 0.01uF +80%,—20%
L10 L77-0327-05 Crystal quartz 10.245MH 2 cs52, 63 CED4WI1C100 Eiectrolytic 10uF 16WV
L11 L72-0308-06 Ceramic filter CFT455F2 u Cba CKASF1H103Z | Ceramic 0Q.01uF +B0%,—-20%
L12 L30-0199-05 IFT for 455MHz C55 CKASB1H102K | Ceramic 1000pF £10%
L13 L40-1501-03 Ferri-inductor  15uH C56 CE04W1C221Q | Eisctrolytic 220uF 18WV °
L14 L33-0606.056  |Choks coil 0.47uH C&7 CEQ04W1C100 | Electrolytic 10uF  16WV
: L15 L32-0607-05 OSC coil A0MHz o c68 CK45F1H103Z | Ceramic 0.01uF  +80%,—20%
L16, 17 L34-068305 |Tuning coil for 130MHz a Cs9 CS15E1VORIM | Tantalum 0.1uF  +20%
L18 L.34-0682-05 Tuning coil for 130MHz AMP r.r c60 CQ92M1H153K | Mylar 0.015uF +10%
L19 L32-0606-05 0SC coil for VCO o ce1 CEQ4WI1C4700Q Electrolytic 47uF 16WV -4
L20 L40-1021-03 Ferri-inductor  1mH C62 CK45B1H331K |Ceramic 330pF +10%
L21 L40-3391-03 Ferriinducter  3.3uH Cc63 CE04W1A101Q | Electrolytic 100uF 10WV @
L22 L40-1021-03 Ferri-inductor 1mH CE4 CEQawW1A4700Q Electrolytic 47uF 1o0wv w
L33 L77-0768-08 Crystal quartz 12.8 MHz ce5 CC455L1H1014 | Ceramic 100pF t5%
L24 L77-0821-05 Crystal quartz 43.3666MHz (RPT) @ RESISTOR
X103 L77-0819-05 43.2333MHz (144MHz) R1~43 RD14CB2EOOOQJ| Carbon 000N +5% 1/4W
X104 L77-0820-06 43.6666MHz (145MHz) but
R9 RD14BB2E332J |Carbon  3.3kfl 5% 1/4W
MISCELLANEOUS A12 RD14BB2E101J | Carbon 10082 +5% 1/4W
- E18-0251-05 Crystal socket x 2 o Ra2 RD14BB2E223J | Carbon 22kl tB% 1/4wW
™y - E23-0045-04 Terminal (Square) x 6 R44 RD14BB2E222) | Carbon 2.2kl 5% 1/4W
(j — E23-0401-05 Terminal (Round) x 4 ; SEMICONDUCTOR
. — FO7-0821-04 Shield cover for helical - Q2 v03-0079-06 Transistar 25C460(B)
- F11-0724-04 Shield case for PLL o Qa3 4 V09-0012-056 FET 25K19(GR)
= F11-0725-04 Shisld cate Tor Watical o Qs V09-0081-05 FET 3sKa0(L)
QB Vv03-2407-06 Transistor 25C2407 w
az V03-2329.06 Transistor 25C2329 o
as V03-0093-05 Transistor 25C458(8)
TX UNIT (X56-1280-00) Q9 V30-0039-05 Ic TA7061AP
CAPACITOR aio \/30-1030-16 1c HPC7BLOB o
c1 CKa5B1H102K [Ceramic 1000pF +10% a2 vt Nroaem i
c2 CCASTH1H100D | Ceramic 10pF t0.6pF 0 oy BasI 08 il gl
ca CC45UJ1G020C | Ceramic 2pF 10.25pF ek RSty (¥)
ca, s €91.0432.08 Condenser 220pF  *10% w VoR-0a38-08 Transistor 25C496(Y)
ce CCA5SL1H220J |Ceramic 22pF 15% 2k V03-0093-08 Transistor 25C458(8B)
c7, 8 CK451F1H103Z | Ceramic 0.014F  +80%,—20% ais v3o-1028-16 | IC HPC576C2-B "
co CQS2M1H104K |Mylar  0.1uF  +10% £ V11-0317-05 Diode 152208
cio CEQ4W1C220Q | Electrolytic 22uF  16WV u 22 V11-0076-05 Diade 1515565
C11~13 | CCA5CH1H330J |Ceramic 33pF 5% Lg% V11-0051-05 Diodse 1N60
C14~16 | CK4B1F1H103Z |Ceramic 0.014F  +80%,—20% pS V11:0076-05 Diade 151555
c17 CKA45B1H102K |Ceramic 1000pF +10% ks V11-4163-46 Zener diode XZ-080 s
c18 CCA5CH1HO70D | Ceramic  7pF +0.6pF 07 V11.0076-06 Diode 1518585
c1e CCA45CH1HO10D | Ceramic  1pF +0.264F g val-alea-Sa 1 | Zeecdigos ¥2038 g
cz20 CC45CH1H220J | Ceramic 22pF  +B5% Dg; 10" | V13-0076-06 Diode 151555
‘r"‘ c21 CS16E1C3RA3M | Tantalum 3.3uF 16WWV POTENTIOMETER/TRIMMER
P C22~24 | CK45B1H102K |Ceramic 1000pF £10% e .
c2s CC45CH1H100D | Ceramic 10pF  $0.5pF VR1 R12-0042-08 Semi-fixed resistor 5000




R-2300

PARTS LIST

Ref. No, Parts No. Description m':?ics Ref. No. Parts No. Description ::r'k,
c3o CQ92M1H222K | Mylar 2200pF +10%
ca CK45B1H471K | Ceramic 470pF  +10%
LY L34-0692-08 VHF coll caz CK45B1H162K | Ceramic 1600pF +10%
L2, 3 L34-0693-05 VHF coil cas €91-0430-05 Layer-built0.047uF £ 10% n
L4 L34-0680-05 VHF coil i caa CEQ4W1C100 | Electrolytic 10uF  16WV
LS L.34-0499-08 VHF coll c35 CQ92M1H223K | Mylar  0,022uF +10%
C36 CKA45F1H103Z |Ceramic 0.01uF +B0%,—20%
Cc37 CED4W1A470 Elsctrolytic 47uF 10WV
cas C91-0426-06 Layer-built0.022uF £+ 10%
TONE UN'T (XE2_1110-50’ {T TYPE} Cc40, 41 CK45B1H102K | Ceramic 1000pF +10%
(X52-1110-61) (W TYPE) caz CK45F1H103Z | Ceramic 0.01uF  +B0% —20%
c43 CCA5CH1H100D| Ceramic 10pF +0.5pF
CAPACITOR Ca4 CC45CH1H330J | Ceramic 33pF 1+ 5%
c1 CK45B81H102K |Ceramic 1000pF +10% c45 CKASF1H103Z |Ceramic 0.01uF +B0%,—20%
cz CE04W1C220Q |Electrolytic 22uF 16WvV C46, 47 | CCA5CHIHOB0D| Ceramic B5pF +0.5pF
c3~s5 €91.0433-05 Laver-built 0.0039uF t5% o cas CC45CH1H270J | Ceramic 27pF 15%
C6 CEQaw1Cc220Q Electrolytic 22uF 16WV c49 CCA5CHIH100D| Ceramic 10pF +0.5pF
c7, 8 CEQ4W1HD10 Elactrolytic 1uF 50WV cs50 CK45F1H103Z |Ceramic 0.01uF +B0%,—20%
c9, 10 CK4581H102K | Ceramic 1000pF 110% C51, 52 CCA55L1HI01J | Ceramic 100pF +5%
c11 . CS15E1A150K |Tantalum  15uF £10% | (T) cs3 CS1SE1C3R3M | Tantalum 3.3uF 16WV
ci12 CK45B1H102K Caramic 1000pF £10% csa4 CC45CH1H270J | Ceramic 27pF +5%
c13 ‘ CS15E1A150K Tantalurn 15uF t10% {T) C55 CCA5CH1HOS0D| Ceramic 5pF +0.5pF
RESISTOR ChEB CS15E1C3R3M: | Tentalum 3.3uF 16WV
i c57 C90-0246 05 Ceramic 0.01uF +10%
R1~12 RD14CB2E00OJ |Carbon o©oof 5% 1/4w C58 CSI5E1C4R7M | Tantalum 4.7uF 16WV
But c59 CC45TH1HOBOD | Ceramic B8pF +0.5pF
R2, 3 A92-0616-06 Metal film 10k§2  +1% 1/4wW ﬁ CB0 CC45TH1HO020C | Ceramic 2pF +0.5pF
A4 R92-0617-086 Metal film 7.6kfl 1% 1/4wW o CB1 CC45TH1H030C | Ceramic 3pF +0.25pF
RS ARN14BK2EA4703F | Metal film 470k +1% 1/4wW cs2 CCA5RH1HO70D| Ceramic TpF +Q0.5pF
R10 ARD14CB2ZE102J |cCarbon 15kf} 5% 1/4W (T C63 CC45CH1HO30C | Ceramic 3pF +0.25pF
cé4 CC45CHIH 100D | Ceramic 10pF +0.5pF
SEMICONBUHETOR Cce5 CC45CH1HO50D | Ceramic 5pF +0.5pF
Ql, 2 Transistor 2SC458 (B) C66, 67 CKA45B1H102K | Ceramic 1000pF +10%
D1, 2 Diode 151555 T C68 CC45CH1HO20C | Ceramic 2pF +0 25pF
D1 Diode 151555 W) | [ceo CKA45B1H102K |Ceramic 1000pF +10%
c70 CC46SL1H220J | Ceramic 22pF 6%
POTENTIOMETER €71, 72 | CKASB1H102K |Ceramic 1000pF +10%
VA1 R12-2405-05 Semi-fixed resistor S5k} ﬂ c73 CS15E1C3R3M. | Tantalum 3.3uF 16WV
VR2 R12-4403-05 Semi-fixed resistor 50k (Tie | |[Cc74 CKA45B1H102K |Ceramic 1000pF +10%
c7s CKA4SF1H103Z |Ceramic 0.01uF +80% —20%
ki MISCELLANEOUS Cc76 CE04W1C100 Electrolytic 10uF  16WV
| E40.0464-05 Ip;n plig C77~82 | CK45B1H102K |Caramic 1000pF +10%
c83 CS515E1C3R3M {Tantalum 3.3uF 16WV
c84, 85 CK45B1H102K |Ceramic 1000pF +10%
c B1H102K | Ceramic
RX @PTHESIZER UNIT (X55-1220-61) S U A S TRl SR R
CAPACITOR Sl L
s CCABSLINa303 | Cotemic 2265 T R1~104 | AD14CB2EOOOJ | Carbon DOON +5% 174w
22~a CK45B1H471K |Ceramic 470pF  +10% SEMICONDUCTOR
55 CC45CH1H100D | Ceramic 10pF +0.5pF Q1l, 2 \V09.0081.05 EET 35K40(L)
b6, 7 CCA5CH1HORASC | Ceramic 0.5pF  $0.25pF Q3 V03-0079-05 Transistor  2SC460(B)
-8 CCA4BCH1H100D | Ceramic 10pF +0.5pF G4 V30-1003-36 e MC3357p
5 CCA45SL1H330J |Ceramic 33pF 5% as V03-0355.05 Transistor  2SC1000(GR)
210 CC45CH1HORSC | Ceramic 0.6pF  +0.25pF as, 7 V01-0037-05 Transistor  25A495(Y)
~11 CC45CH1H220J | Ceramic 22pF 5% Qs V03-0079-05 Transistor  25C460(B)
313 CK45B1H102K |Ceramic 1000pF +10% Qe, 10 V03 0368.05 Transistor  25C784(0)
c1a CKASF1H103Z | Ceramic 0.014F +B0%,—20% an V03.0183.05 | Transistor  25C733(Y)
14, 15 | CCA45SL1H101J |Ceramic 100pF  *5% Q12 V03-0271-05 Transistor  2SC1345(€)
216 CK45F1H1032 | Ceramic 0.01uF  +80%,-20% Q13 V09-0081.-05 FET askao(L)
SI, CKA4581HEBIK [Caramic 6BOpF  +10% Q14 V09.0012-05 FET 25K19(GR)
-18B CCA455L1H101K | Ceramic 100pF +6% Qi1s V03-0368-05 Transistor 25C784(0)
©19, 20 | €91-0431-05 LayerbuiltQ.1uF  £10% & Q16, 17 | Vv03.0079.05 Transistor  2SC460(B)
221 CC45CH1H120J | Ceramic 12pF =5% Q18 V3D-1005-57 ic SN74LS73N
222 CCA5SL1H101J | Ceramic 100pF  45% Q19 v30-1002-36 Ic SM5104GA
223 CQ82M1H103K | Mylar  0.01uF  +10% Q20 V03.0241.05 Transistor  25C735(Y)
24 C91-0426 05 Layer-built0 022uF +10% o
25 CKA45B81H102K | Ceramic 1000pF +10% D1, 2 V11005105 | Diode 1NGO
26 CKABF1H103Z2 | Ceramic 0.01uF  +80%,-20% D3 V11007605 Diode 151565
C27 CS15E1C3R3M Tantalum 3. 3uF 16WV D4 & V11-0051.05 Diode 1N60
-28 CS15E1C2R2M | Tantalum 2.2uF  16WV D6~8 V11.0414.05 Diode 162588
~29 €91 043005 Layer-built 0.047uF + 10% N

14
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TOTAL

& Symbol: New parts

PARTS LIST

TR-2300

Ref, NDT Parts No. Description r?-n:rks Ref. No Parts No. Description m}:ira‘;‘
CAPACITOR = HD1-2676-03 Carton case (Inside) (W) “
c101 CCA5SL2H330J | Ceramic 33pF 6% = :gg::gs;_’g: g::::: e :g::i;’:: :;:II N
C102,103 | CK45F1H1032 Ceramic 0.01uF +80%,—20% ¥ H10-2506-01 Paaking material foarmsd styrans =
ciD4 CK4581H102K Ceramic 1000pF *10% h H10-2507-04 Packing material (Plate) A
RESISTOR - H25-0079-04 Polyethylene bag (Microphona)
R101 RCOBGF2H330J | Solid 330 5% 1/2wW B Ei?.’gﬂé’gi ig:v:::y:::: z:: :Lifgifm
R102 RC14BB2B471) | Carbon 4709  +5% 1/8W HHektng. sorow, Sitiod
SEMICONDUCTOR = H26-0120-04 Polyethylsne bag (Power cord,
belt, battery case, dummy)
D101 V11-0219-06 Diode VOB
D102,103 | v11-7260-66 LED GD-4-2035RD o = J18-0461-05 Battery case (A) (supplied) “
— J19-0462-05 Battery case (B) (supplled)
POTENTIOMETER | 119-1310-04 Diode holder x 2
VR101,S6| RO05-3401-05 Variable resistor 10k§2(A) & - J19-1312-04 Band fittings x 2
VOL. POWER = 420-0319-24 Hook fittings (suppliad)
VA102,57| RO5-4401-06 | Variable resistor 50k£(8) v N3 da>agor0a | Ve ihomdifR) (for shennel SW) .
SaQu. METER = J25.2602-04 PC board (B) (for @ - ® - APT SwW)| «
J12 J32-0230-04 Antenna mounting bracket
SWITCH = J32-0718-04 Antenna holder &
s1 $29.1402-06 Rotary switch CHANNEL =il 442-0401-04 fStionbukn i xR
52,3 $40.2403-05 Push switch 20 kHz CALL & = 461-0056-05 Shouldering et
sS4 $29-1401-06 Rotary switch (@-®- RPT) o = K21-0708-13 Knob x 2 (VOLUME. SQu)
S5 $31-1402-05 Slide switch LAMP a - K21-0720-04" Knob (@)-® - RPT) o
= K21-0721-03 Knob (CHANNEL) a
MISCELLANEOUS - K29-0706-04 | Knob x 2 (PUSH SW) 2
J8 E08-0304-05 Power jack - NO8-0501-04 Ornamental scraw o
J9 E11-0401-06 Earphone jack — N0S.0256-056 Screw (GND)
430 E06-04d3 05 AR mic jack - N14-0116-04 Hex. boss (far J12) =
4 E04-0102-06 M type recepiscie - N14-0507-04 Hex. boss x 3 (VR101, 102, S4)
L N19-0282-04 Washer (for J12)
— A01-0723-03 | Cass (Top) 3 e N19-0283-04 Insulating ring (for J12)
- AD1-0724-03 Case (Bottom) = o N19-0604-04 Spacer (for covar) n
- A20-2327-05 Panel u i N19-0606-04 Washer (for channel knob) a
- A21-0721-04 Ornamental panal (W) " L N24-3016-41 E ring x 2
- A21-0720-04 Ornamental panal (T) >
= A23-1425.03 Rear panel ass'y a = T07-0202-06 Speaker 0,5W/80 "
= T90-0082-05 Antenna
B01-0613.03 Escutchean (Right) a = T91.0032-15 Microphone (suppllad)
- B01-0614-03 Escutcheon (Left) w = W09-0002-05 Dummy battery
- B05-0706-04 Speaker grill cloth " = W09-0004-05 Trickle charger (T)
- B19-0602-04 Dial slit o — wW09-0005-05 Trickle charger (W)
— B30-0106-05 Pilot lamp (Small) w :
= B31-0611-06 S matar a n £29-0511-06 Socketpin A
= B40-2444-04 Name plate (W) @ T 106995 e snokay 3
= B40.2443.04 Name plate (T) a 3 E40-0768-05 Pln sacker .
- B50-2576-00 Operating manual (W) ] I E40-0668-05 P!n Sockat ®
- B50-2600-00 Operating manual (T) L & E40-0468-06 Fin socket 3
= B41-0610-00 Name plate (Cautian)
- B42-1641-04 Mame plate (EXT. SP) o
! siiiaiae b . | FILTER UNIT (X51-1160-00)
CAPACITOR
= E12.0001-05 Phone plug (Supplied) c1 CC455L1H1014 Ceramic 100pF £5%
= E20-0481-03 4P terminal plate (for battary) » c2/:3 CC45SL1H330J |Ceramic 33pF £5%
- E23-0015-04 Earth lug x 6 c4 CCA455L1H220J Ceramic 22pF +5%
= E23-0043-04 Antenna earth lug x 2 cs CCA45CH1H120J |Ceramic 12pF +5%
- E23-0097-04 Terminal (for J12) cs CKASB1H102K Ceramic 1000pF +10%
- E30-0220.06 Power plug with lead wire (3P) c7 CKA45F1H103Z  |Ceramic 0.01pF +80%,—20%
2 E31-0428-086 Lead wire A for TX filter # ca CKASB1H102K Ceramic 1000pF +10%
= E31-0429-06 Lead wira B for whip antenna ? co CKAEF1H103Z |Ceramic 0.01uF +B0%, —20%
- F07-0820-06 Cover [ SEMICONDUCTOR
= F20-0510-04 Insulating plate x 2 # D1 V11-0265-06 Diode M301
= F29-0403-04 Antenna insulating pipe D2 V11-0414-05 Diode 152588
D3 V11-0051-06 Diode 1NGO
- G11-0008-04 Cushion (for meter) o
- G13-0614-04 Cushion (for upper case) a POTENTIOMETER
= H01-2675-03 Carton case (Inside) (T) * g £112:3400:05 S8m-thred rerlitoritt0K)




iR-2300
PHII}ITED CIRCUIT BOARD

¥ TX UNIT (X56-1280-00)
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PRINTED CIRCUIT BOARD

¥ RX:SYNTHESIZER UNIT (X55-1220-61)
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{

T Typs o-¢.g-¢'
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TR-2300
PARTS ALIGNMENT

Filter unit HX synthesizer unit
(X51-1160-00) (X55-1220-00)
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TR-230(
| PARTS ALIGNMENT
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TR-2300
DATA &

FILTER (L72-0309-05)

Nominai center frequency: 455 kHz
3 dB bandwidth: More than 15 kHz (from 455 kHz)
6 dB bandwidth: More than £7.5 kHz (from 455 kHz)
60 dB bandwidth: Less than *16 kHz (from 456 kHz)
Guaranteed attenuation:
More than 45 dB at 455 £100 kHz
More than 30 dB at 0.1 to 1.0 MHz
Ripple: Less than 3 dB at 455 15 kHz
Insertion loss: Less than 6 dB
Input and output impedance: 1.5 k{2

CARRIER ' |45 50MHz

ANT. INPUT LEVEL ' 20d8 NO QEpV
+20KHz, +40KHz
M ' +40KHz . +BOKHI

NOTE:
*CARRIER FREQ : 1455 MHz
"RF POWER 1.25 W

*SCAN WIDTH. 100 MHz/DIV
= *BAND WIDTH: 30 kHz
*SCAN TIME: 2 SEC
*VIDEO FILTER: 10 kHz

TN
e

UNDESIRED SIGNAL INPUT IN dB Al 440 or +80 KH2

“INPUT ATT.: 20 dB
*LOG REF LEVEL: — 12 dBm
\ / 10dB/DIV
40 \ /
20 i
o
20 40 80 8o 100 120
UNDESIRED SIGNAL INPUT LEVEL IN dB8 Al +200r +40KH2
. Intermodulation Characteristics
Y
L
l 1 |
120 : CARRIER FREQ 14% 00 MHz
| ANT INPUT LEVEL " | 1V
— - ———1— 20dB NO 0.56uv —
@ 00— | |
’ |
£ i o LIFS| h
| -
o N TNAT [
g
z ~J_ Y Y i
E‘ ~ —f = - NOUTE:
3 ! \ I |00 *CARRIER FREQ : 145.5 MHz
& > \ Ch — *RF POWER 1.25 W
a A, e *SCAN WIDTH: 2 MHz/DIV
g I *BAND WIDTH: 30 kHz
@ 40 [ Pl *SCAN TIME 0.1 SEC
S "VIDEO FILTER:  10kHz
= ——f{— *INPUT ATT 20 dB
*LOG REF LEVEL: — 12 dBm
20 = T S — 10dB/DIV
(L
S |
-30 =20 -0 o 1a 20 30
FREQUECY DIFFERENCE IN KHz vl
Sensitivity Suppression Characteristics Spurious Response
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Table 2 SM5104GA Absolute Maximum Ratings

000000000

Item Code Rating Uit
. pnwLI:upjh' P
Operating vultage|  Vpp- Vys | Fd.5--+5.5 \
Input voltage ViIN VssaVin=Vbo \'_
) thuutmu e B
temperature lore =+7U e
‘ili-l.I_Jg_L'____- by i = = S r - | ,
| temperatuie ISTR qU~+125 O
Fowas  — o T———— R
| consumplion Pw 250 mW
Sl.‘ldl‘li]q_ i o ___ s el o i
consuthplion <t ©
Suldening 1ine J 5 St 1
Table 3 SM5104GA Program Counter Truth Table
" ) I (%) 3 .
J Bl LB Ps Py I* ] Py Po
| | 1 1l E 0 0 0 0 U i 1
s e P R
0 | 0 1] U 0 U I 0
@ vl
i ] U V] 1] U ] 1 |
e zall L S [
un :
128 | ] 0 a 4] U U 9]
25t I I | | |
r - .
fuut= " 1in, =High  level, *U* =Low level
N
QlMT
T S L T S SO SR L S
M dh dh dh 05 dh dh A
'D NPC [T 13— e
- SML104 G
E’J lljl LL'u‘I lilll LL’I] LI:I] Ll?_rl_l{\
Vo, Fio Qa6 Qi Fa iy LD Ey
Fuls VIEW
Fig. 7 SM5104GA Pin Arrangement

DATA

CRYSTAL QUARTZ (AUX Channel)

1

v

r

b

|\-,r|u! HC 25/u

Frequency

F— 135890

3

to (MHe)

I = desired frequency

fo

Allowable frequency deviation

+20 X 107 % or less (a1 25°C)
10 X 107 % or less (a1t 25°C)

The oscillation frequency to be obtaimed

lemperature range and allowable deviation

+30 X 1078 (—20 1o +60°C)

Oscillator circuit and output (Fig. 9}
Oscillator output 1s more than 0.13 V (rms) when the

following circuil is used as a experiment circuit

L33-0605-05
L32 0607-06
25C460 (B)

L1
L2
Q1, 2:

Fig. 9 0OSC Circuit

Schematheek
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DIVIDER (11 BITS BINARY)

O—

B

CHARGE
PUMP

.

b,
1

P

4
Voo

Vos }

i
il

1 i
: 3
Q
Py B B

& &

Pl P'

PROCRAMMABLE COUNTER

Fig. 8 SM5104GA Equivalent Circuit

PHASE

DETECTOR




DATA

about 500 gA. Pin 14 is internally grounded

Pin 12 has a hysteresis of 100 mV for preventing jitter
Audio muting is accomplished by connecting Pin 14 10 a
high-impedance reference grounding point in the audio
path between Pin 5 and the audio amplifier,

Cristal Osc {II i
Gnd
Mixar Output [3] 4] Augio Mute
Veo E E] Scan Cantrol

Limiter Input E E Squaich Input

Decaoupling E El Filter Qutput

Limiter Output E E Filver Input
Cuaa input E E Demodulator Dutput

Fig. 2 MC3357 Pin Arrangement

iT’J
fn

3
-30-]
a1
k
c

Fig. 3 MC3357 Equivalent Circuit

Veo

Tm 245 MHz | 6 107 M
— % 2
14
2 F
— 3
455 kHr 3
Filrgr
4
L imiver
| 5 Amp
-~
2 6
H
T
et 8
‘G_Q i
] i
i | Demodulatar I
2 Clcul‘d t =
b ed

Fig. 4 MC3357 Block Diagram

TR-2300

[SM5104GA]

Circuit Description

This product was developed as a C-MQOS LSI for PLL,
and consists of an OSC (reference oscillator circuit), DIVID-
ER (reference frequency divider), AMP (amplifier circuit),
PC (programable counter), and PD (phase detector) as
shown in the block diagram.

A high-accuracy crystal oscillator circuit can be formed
by adding a crystal resonator and a capacitor between QN
“and Qour of the reference oscillator circuit. External
signals can be applied to QN at the same time.

The oscillator output is sent to the reference divider
circuit, where the input is divided into the required fre-
quency. The divided freguency serves as reference signal
fr for the digital type phase detector located downstream.
The reference divider circuit can be set at a dividing ratio
of either 1/1024 or 1/2048 by means of Fs (frequency
division selecting terminal). The comparison signal (fi)
applied 1o input terminal Fin of the amplifier 1s amplified
and shaped before It 15 sent to the programable counter,
where it I1s converted into fpc by program terminals Pg
through Py (if Pp ... P72 = 1, for example, the programable
counter produces an output of 1/255). The converted
frequency fpc is fed to the phase detector,

The phase detector compares the phase of this signal
with that of the reference signal, and produces a pulse
length signal in direct proportion to the phase difference
between the two signals, such as shown in Fig. 5, from its
output terminal Do

=
bl

Do T .u._________"_ - ____H
Fig.5
PaPyPa Py PP POy Pe+Pi+--Pu=N
PoPy Program input
Fuo l L BC Ipe Fin Lnput signal
i Q w/ QourQuart z terminals
'_ODD m D.‘. ki
[ FD LD Lock deiecior
asc
Qin o s DIVIDER Fll’ﬁ"' E&!‘E Ir _oLD Fs Frequency select
jggwhen open
Qour o andspigwhen Vas)

6 & 1

Va Voo Fs fre=gr

fose 5
"'“I’E:!'T or 2%4%

Nowe . Pull down resistors are setin termusls Py Py

Pull up resiswr is set in terminal Fa

Fig. 6 SMB104GA Block Diagram




IR-2300

DATA

N=144-183 Table 1 Programmable Cord
als Lsi
] ] (133.3~135 2756MHz)
Indi P7 | e6 | Ps | P | P3| P2 | P | PO
DIVID-N |12.58k To AX-TX ca- N 3
. 126 | 64 | 32 | 16| 8 | 4 2 1
[Frogram Hz Q14 D14 |[Mixer tion
EE mable) [ =] PP '—l—" LR ——re Voo == T T
| Divider AUX | 128 i 0 0 0 ] u u i}
| | 00 [ 144 | 1 0 0 1 0 0 ] ]
| tBRr e J1as| v Jofo]]ofoflol]
: DIVIDER | [ 11\.123'6999 on 05 |46 | 1 | 0 | 0 | 1 (o0 B A 0
’ Rel. Osc 1N | g Osc —-....DHZ 4 i : . 3 - : i i
(171024) as : i
| = MU L (x3) : :
|8 LT 1 | -
—— et ety s ﬂ%gn?q —te 90 (180 1 | o |1 [ ol ]o]e
il %’, E,‘E 5 LPF-\\'\ o | 181 | 1 0 1 1 0 1 0 1
@ b — =l —— A
jaeiaki o K 0 R T O O O o O [ O
ke e 218 Q16, 17 | J o 183 1 0 1 1 0 | i 1
(1.8~2.2875Mnz) | e P IF Amp BN
~2. z 6~4.575MH
1/2 (3.6~4.57 :;Lht:l\ﬂl'\lﬁtcf\

Fig. 1 PLL Circuit

the variable capacitor VCO to control its frequency. The
/CO output is buffer-amplified into a transceiver local
oscillator signal.

The frequency dividing ratio (N) is fixed at 128 for
the AUX channels. Thus the local oscillator’s erystal oscil-
lation frequency (fo) 15 so determined that an intermediate
frequency of 1.60 MHz will be applied to the programable
divider. Therefore, fo will be:

fo= f— 13390 i

where 1 1s the receiving frequency.

In the following case, the PLL circuit is unlocked and the

buffer amplifier Q13 stops operating, making it impossible

to transmit or receive.

1. This position is selected without connecting crystal
oscillators to the AUX channels.

2. The main knob (40 CH) is anywhere between channel
posItions.

3. The PLL circuit has failed.

SEMICONDUCTOR DATA

[(MC3357]
Circuit Description

The MC3357 is a low-power FM IF circuit designed
for in voice communication scanning receivers.

An input frequency (10.7 MHz) to Pin 16 is down
to 455 kHz signal by OSC and mixer. This signal runs
through an external band pass filtering back to Pin 5 for
limiter amplification.

The audio is recovered using conventional quadrature
FM deteclor circuit. |F noise is heard at this time, it means
that there are no input signals. This noise band s monitor-

4

Beh. T. Hultermans
Postbus 4228
5604 EE Eindhoven
ed by an active filter and a detector.

A squelch trigger circuit’s scan contral output also
shows whether or not there is noise. Simultaneously, the
internal switch operates to cancel the audio output (from
terminal 9). OSC is an internal bias Colpitts type oscillator,
whose collector (Pin 4), base (Pin 1) and emitter (Pin 2) are
connected. A crystal is used instead of an ordinary coil
The mixer is doubly balanced type for reducing spurious
response.  Pin 16's input impedance is kept low by an
internal bias resistance of 3 k&2, and the mixer output is
connected to a crystal filter,

Pin 3 1s connected to +B.

The signal passes through a band pass filter (ceramic
or LC) to a 5-stage limiter amplifier circuit (Pin 5), and
the limiter output from Pin 7 directly drives, or externally
drives through a quadrature coil, the multiplier circuit in
circuit in the IC for FM detection

The output from Pin 7 is also used for DC feedback
1o Pin b

The demodulated audio signal runs through a filter
and buffer so that Pin 9's impedance will be about 400 £

This signal runs via the deemphasis circuit, volume
control circuit and amplifier circuit to drive the speaker
Pin 11 produces a simple inverting OP amplifier output
for externally applying a DC bias to Pin 10, Internally,
there is a 2 V bias. The filter is composed of extrenal
impedance elements for frequency discrimination.

The audio signal through the filter is fed to an external
AM detecting circuit, which checks the presence or absence
of noise or tone signals on the audio band.

This output enters Pin 12.

The external positive bias input to Pin 12 sets the
squelch trigger circuit so that Pin 13's impedance will be
low at about 60 k§2. Then the aduio mute circuit (Pin 14)
opens. -

If the voltage of Pin 12 reaches 0.7 V due to noise
of the tone detector, the voltage of Pin 13 rises to a level
0.5 V below the source voltage, applying a load current of




TR-2300

GENERAL/CIRCUIT DESCRIPTION

GENERAL

The TR-2300 is an all solid state 144 MHz band handy
transceiver for amateur radio stations, small in size and
thickness, and light in weight with a transmitting output
power of 1 W, The MODE is FM, The PLL frequency
synthesizer system assures transmission and reception on
BO channels, separated 25 kHz apart from one another,
which may be selected by a combination of the rotary
switch which has 40 positions per turn.

CIRCUIT DESCRIPTION

Units
RX SYNTHESIZER unit: Xb5-1220-61
TX unit X56-1280-00
FILTER unit X51-1160-00
TONE unit:

X52-1110-61 (W type)

X52-1110-50 (T type}
Both the TX and RX units have many accessory cir-

cuits and terminals 1o perform various functions.

Accessory Circuits

(1) S. RF meter

(2) Battery checker

(3) Squelch circuit

{4) Aux circuit

{b) TONE OSC circuit

(6) [CHANNEL, AUX, ON AlR) Lamp indicator circuit
(7) Freguency shift circuit (Repeater)

Accessory Terminals

{1) Whip antenna terminal: Far connecting whip and heli-
cal antenna provided as accessories,

(2) External antenna terminal
antenna.

(3) MIC terminal: For connecting microphone

(4) External DC terminal: For connecting external power
supply or nickel-cadmium battery charger

(5) External speaker terminal
or external speaker

For connecting external

For connecting earphone

Receiver Circuit

Received signals are amplified by RF amplifier Q1,
from which the amplified signals are applied to the first
mixer Q2. The receiver has two tuning circuits in its
antenna circuit, and a helical resonator after the RF ampli-
fier 10 obtain the required bandwidth. This design is effec-
tive for rejecting undesired out-of band waves, and cross
modulation (2-signal) characteristics. Examples of sensi-
tivity suppression and intermodulation characteristics are
shown on Page B.

The first oscillator's output signal on the 133 MHz
band is applied from the PLL circuit to the first mixer,
from which the 1st intermediate frequency of 10.7 MHz is
taken out. The first IF signal runs through MCF 1o Q3,
which amplifies it and sends the amplifies signal 10
Q4 has a limiter circuit, 10,245 MHz second oscillator
circuit, mixer circuit, discrete circuit, and a squelch cir-
cuit built into it. (See Page 4.) Q4 produces an AF signal
from its Pin 9, and sends it to Q5, which amplifies it and
sends the amplified signal to Q16 (TX unit) for AF power
amplification.

Part of the second intermediate frequency is fed to Q6
and Q7, where it is amplified for operating the S meter
An input of about 10 uV (20 dBu) is necessary for the
meter to indicate S-8.

Transmitter Circuit

Audio signals from the MIC terminal are amplified by
Q9 to the level required for modulation. Q1 is a crystal
oscillator circuit, which generates a 10.7 MHz signal. The
audio signals are used for variable reactance direct shift.

The signal amplified by Q2 is mixed with the 133 MHz
band signal from the PLL circuit by the balanced mixer
which consists of Q3 and Q4 into a 144 MHz band signal.
The signal then passes the band pass filter consisting of L5,
L6, and L7 to Qb and Q6, where it is amplified. The
amplified signal then goes to Q7 for power amplification.
Part of the drive output from Q6 is rectified by D3 and D4,
whose output is sent to Q8, where it is amplified. A stable
transmitting output is produced by applying ALC to Q5.

PLL Circuit

Fig. 1 shows the basic composition of the PLL circuit,
The PLL circuit is designed on the basis of the PLL circuit
for the TR-7500, but consumes much less power and
occupies much less space. VCO assures satisfactory fre-
quency and output stability by use of FETs, temperature
compensation and power stabilizing. The output of VCO
is converted into an |F signal of 3.60 10 4.575 MHz by the
output (129.6999 MHz) of the local oscillator in the mixer.
The local oscillator is a 3rd overtone 43.2333 MHz crystal
oscillator, whose output is tripled into 129,6999 MHz. The
IF signal is amplified, and divided into ane half by a pre-
scaler into a signal of 1.80 to 2.2875 MHz, which is then
applied to the programable divider C-MQOS LS.

The frequency dividing ratio (N) of the programable
divider is set at somewhere between 144 and 183 (Table 1)
with the main knob so that its output will always be 12.5
kHz. The output of the reference oscillator (12.80 MHz)
is divided by .1 024 by the frequency divider into a 12.5
kHz signal, which is applied to the phase comparator, where
it is compared with the output of the programable divider,
The comparator output is applied from a low pass filter to

3
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