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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
80 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:  X56-1220-61
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 to perform various functions.

Accessory Circuits

(1) S. RF meter
(2) Battery checker

(3) Sauelch circuit

(4) Aux circuit

(5) TONE OSC circuit

(6) (CHANNEL, AUX, ON AIR] Lamp indicator circuit
(7) Frequency shift circuit (Repeater)

Accessory Terminals

(1) Whip antenna terminal:  For connecting whip and heli-
cal antenna provided as accessories.

(2) External antenna terminal:  For connecting external
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:  For connecting earphane
or external speaker

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 to 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 an Page 8.

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 to Q3,
which amplifies it and sends the amplifies signal to
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 QS, which amplifies it and
sends the amplified signal to Q16 (TX unit) for AF power
amplification.

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

Transmitter Circuit

Audio signals from the MIC terminal are amplified by
Q9 1o the level required for modulation. Q1 s 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 1o Q5 and Q6, where it is amplified. The
amplified signal then goes to Q7 for power amplification.
Part of the drive output from Q6 s rectified by D3 and DA,
whose output is sent to Q8, where it is amplified. A stable
transmitting output is produced by applying ALC to O5.

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 IF signal of 3.60 to 4.575 MHz by the
output (129.6999 MHz) of the local oscillator in the mixer.
The local oscillator is a 3rd overtone 43, MHz crystal
oscillator, whose output is tripled into 120.6999 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 1o the programable divider C-MOS 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
KkHz. The output of the reference oscillator (12.80 MHz)
is divided by 1024 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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N-144~183

(43.2333MH2)

1
1280

(1:6~2.2876M2)

Fig. 1 PLL Circuit

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

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

fo= f=1390

(MHz)

where f is the receiving frequency.

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

buffer amplifier Q13 stops operating, making it impossible

1o 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.

The PLL circuit has failed.

w©

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) ta Pin 16 is down
1o 455 kH7 signal by OSC and mixer. This signal runs
through an external band pass filtering back to Pin & for
limiter amplification.

The audio is recovered using conventional quadrature
FM detector circuit. IF noise is heard at this time, it means
that there are no input signals. This noise band is monitor-
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ed by an active filter and a detector.

A squelch trigger circuit's scan control output also
shows whether or not there is noise. Simultancously, 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 emitier (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 k2, and the mixer output is
connected 10 a crystal filter,
Pin 3 is connected to 1.

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

The output from Pin 7 is also used for DC feedback
to Pin 5.

The demodulated audio signal runs through a filter
and buffer 50 that Pin 9's impedance will be about 400 €2

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 o tone signals on the audio band.

This output enters Pin 12.

The external positive bias input to Pin 12 sets the
squelch trigger circuit o that Pin 13's impedance will be
Tow at about 60 k2. 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
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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 to a
high-impedance reference grounding point in the audio
path between Pin 6 and the audio amplifier.
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[SM5104GA]
Circuit Description

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

A high-accuracy crystal oscillator circuit can be formed
by adding a crystal resonator and a capacitor between Qi
and QouT of the reference oscillator circuit. External
signals can be applied to Qy 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 frequency serves as reference signal
fr for the digital type phase detector located downstrean.
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 10 input terminal Finy of the amplifier is amplified
and shaped before it is sent to the programable counter,
where it is converted into fpc by program terminals Po
through P7 (if Po ... P7= 1, for example, the programable
The converted

counter produces an output of 1/255)
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 o the phase difference
between the o signals, such as shown in Fig. 5, from its
output terminal Do

e, 1o

Fig. 4 MC3357 Block Diagram
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Table 2 SM5104GA  Absolute Maximum Ratings CRYSTAL QUARTZ (AUX Channel)
o Codo Rating Unit 1 Type HC-25/
&, Voo-Vss|  —0.3-+7.0 v 2. Frequency
Operating volage[ Voo-vss | <4.5-+5.5 v — 1390
- fo = = (MHZ)
Inputvoluge | VIn Vss=VIN=VoD v 3
o T £ = desired frequency
fo = The oscillation frequency 10 be obtained
temperature | TSTR —40~+125 ©
L — v | 3 Allowable frequency deviation
Soldering 250 = X 107 or less {at 26°C)
Consumption 2 i —10 X 107¢ or less {at 25°C)
Soldering time | 5 sec 4. Temperature range and allowable deviation
£30 X 107¢ (20 to +60°C)
Table 3 SM5104GA Program Counter Truth Table 5. Oscillator circuit and output (Fig. 9)
6. Oscillator output is more than 0,13 V' (rms) when the
NERERERERRRRR following circuit is used as a experiment circuit
o Jo [e oo o]0
2o fo]o o1 ]
= 0 oo o |1 [
4 T oo oo ]o]o]o
- -1 L1 133.060505
= L2: (32060705
HENE a1, 2: 25C460 (8)
. Fig. 9 OSC Circuit
fou= {fin 17 SHigh fevel, 07 <Low level

osc i {M___c Fs
000000000006,

Fig. 7 SM5104GA Pin

Po P P Py P P P P,
PROGRAMMABLE COUNT

Fig. 8 SM5104GA Equivalent Circuit
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FILTER (L72-0309-05)

Nominal center frequency 455 kHz
3 dB bandwidth:  More than +5 kHz  (from 465 kHz)
6 dB bandwidth:  More than 7.5 kHz (from 455 kHz)
60 dB bandwidth: Less than 16 kHz (from 455 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 5 kHz
Insertion loss Less than 6 dB.
Input and output impedance: 1.5 k2

TTT T comen  sansomes
1 ANTINPUT LEVEL | 2068 WO 064V

NOTE:
~CARRIER FREQ.: 1455 MHz
125

o T “SCAN WIDTH: 100 MHz/DIV

B0V

UNDESIRED SIGNAL INPUT N ¢8 &1 +400r+80KHE
‘E T
T

20
UNOESIAED SIGNAL INPUT LEVEL 1N @B af #2001 140KHE

Intermodulation Characteristics

Cammica FREQ | 145.00MHE
S - L 2008 na 05w B

P ——
1 _note:
H “CARRIER FAEQ.: 145.5 MHz
- “RFPOWER: 125
o SCAN WIDTH: 2 MHZDIV
& “BAND WIDTH He
. “SCAN T 0.1 sEC
H {VIGEQ FLTER: 100z
3 CINPUTATT: 20

*LOG REF LEVEL: —vzae

B0V

FREQuECY DIFFERENCE 1 kit

Sensitivity Suppression Characte Spurious Response
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PARTS ALIGNMENT

nip antenna S meter Leo Knob
(156535363 {831 e11.080 V11.7260.56) (k250705 04)

2rewees

Knob Knob Knob MIC jack
(K21071813) (K210721.03)  (K21072008) (£05/0403.05)

Lamp switch Ear phone jac Power jack
E5hs0s0s) (17040108 (£08.0304.05)

M type receptacte
(£04010205)

Flat head screw Flat head screw
(N333006.45) (N33'3006.41)
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PRINTED CIRCUIT BOARD

‘¥ RX-SYNTHESIZER UNIT (X55-1220-61)
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PRINTED CIRCUIT BOARD

‘W TX UNIT (X56-1280-00)
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PARTS LIST

TR-2300

TOTAL ¢ symbor: Now parts
Fo. No. barts No. Description R Parts No. Description o]
CAPACITOR = H012576.03 | Carton case (imside) (W) o
= 103166704 | Carton case (Outside) (T) .
€101 SCARSEAHEIOL | Cannnie pE. AN = H03:1670.04 Carton case (Outside) (W) «
102,103 CKASFIH100Z | Coramic 0.014F  +60%,~20% = Had 161004 ;
Ci04 | CKasB1M102K | Coramic 1000pF *10% = H102s080)
RESISTOR = 25.0079.04
L = Has
R101 | ACOSGF2H330) [Solid 330 8w 172w Fii]
= 125011604
102 |RC148026471 | Cabon 4700 <o% 1w
SEMICONDUCTOR - 25012008
ol [ o
- 9046105 -
G.4.2038R0
102,103 v 11:3260:5¢ LED - J19.0462.05 Battery case (B) (supplied)
POTENTIOMETER - J19-1310.04 Diode holder x
VA101.56] R053401.05 | Variable resistor 10Ki1(A) = || 419431204, and Bitiings x 2
A - 120031924
VR102,57| 705440105 | Variable resistor S0ki(B) = |- 128:2601.04
or S0 - 1252602 00
nz J32-0230-04
switch 112071800
529-1402.05 Rotary switch CHANNEL " = 442.0401 .04 ;""’":“"“”: "‘ .
Push switch 20 kHz CALL s 261:0055.05 v rion Gl
Rotary switch (@ ©- APT) = |- xeramase | s s 2 voLuve. sau)
531140205 |siige switch LA = |- K21.0720.08 b @-©- RPT) "
- K21.0721:03 | Knob (CHANNEL) .
MISCELLANEOUS ] K29-0706-04 Kmob x 2 (PUSH SW) 3
s 05020405 [Power jackc = N08050104 | Ornamontal serow “
I 11040105 | Earohone jack Z 09025605 | Serow (GND)
410 £06.0403.05 | 4P mic jack - N14.0116:04 | Hex. boss (for J12) “
m E04-0102-05 M type receptacle - 14-0507-04 Hex. boss x 3(VR101, 102, 54)
e N19026204 | Washer  (for 3121
£ A01072303 | Case (Top) |- N19.028304 | Insulating ring (for 412)
A01.0724.0: Case (Bottom) ol i N19.0604.04 | Spacer (for cover) B
= A202327.05 g ! 1= N19.0605.04 | Washer (for channel knob)
- A21-0721-04 Ornamental panel (W) 2 - N24.3015-41 Ering x 2
N 421072008 | Ornamantat panst (T) =
A23.1425-03 Rear panel ass'y. ¥ " T oS Jbtaker (QEWen e
= 90008205 | Antenna
e Microphono (supstia
- B01-0613.03 Escutcheon (Right) i TRkGRAS: e laupgisal;
- 801061403 | Escutcheon (Lot « wos.000: Dummy
- 805070604 | Speaker aritl cloth « |- 09.0004.05 | Trickio chargor (T}
819.060204 | Dia s « |- W09.0005.05 | Trickle charger (W)
= 5 | Filot tamp (Smotn :
sa00icent) (el e o) - £20081105 | Socketpin
- N el Z Pin socket
- Gi020as0a | Name plae (W) - |- Edoiomens i ke :
= 810244304 | Nome plate () - Elogings |neshe H
= B502576.00 | Operating manual (W) « |- Eaioa | Pmmcias %
550260000 | Oporating manusl (T) . :
- 841061000 | Name plate (Gaution)
= 542164104 | Name plate (EXT. 5P) .
FILTER UNIT (X51-1160-00)
- 021080604 | Shatt B
caPACITOR
L €12.0001.05 | Phone piug (Supsiioat [6r  [ccessiimmon [ceramic 1ommF ro%
= 20048102 | 4P torminal plate (for battery) | 5 || C2,3 | Coasaiandaos |cersmic apf  son
- £23.0015.04 4 a5SUIMZ20) | Coramic 2208 15%
- £23.0043.04 €5 |cCascninizos |coromic 120F  t5x
N £23.0097.04 o |Ckasei102K | Coramic 10006F +10%
= £30.0220.05 C7 [CKasFIH100Z | Coramic 0.0IF  +50%-20%
- £31.0020.05 # ||os |ckasatiioak |coramic 10000F 10
31042005 | Loadwire 8 for whipamtorma | = [|Ga | Cxacranons | comme oo aer —zom
- F07.0820-05 Cover « SEMICONDUCTOR
E £20051004 | Inmutating plato x 2 < o T Tomer o
c £29.040304 | Antenna nsulating pipe 02 |vi10s1405  |oiods 152888
035 |v11005105  |Dids  1n6o |
2 611000804 | Cushion (for meten
= 612061408 | Cushion (for upper case) . POTENTIOMETER
VAT [M12040605 [ Semifixed resistor (10K)
- 01257503 | Carton case (Inside) () n
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crs
cr7~82
a3

Rot.No. | Paris No. Description. [oic] [er o porss o Description B
[cso | casawinzazk [wvier 220007 +10%
ca1 | crasermartc |coramic 4700 :10%
8] 1340692.05 VHE coil caz cKasBIH1 Coramic 1500pF +10%
L2.3 | 138069305 | VHF coil e .
L L24068005 | VHE coi s |2
s 124049905 | VHF coi e
cas
car
26
TONE UNIT (X52-1110-50) (T TYPE) =R %
(X52-1110-61) (W TYPE) ceo | craseimosz V0% 20%
cas <050
CAPACITOR A [caa CCA5CH1H330J 5%
o CKasoT0aK Coramic  1000pF  110% et | Craspammoss “Bo%.—20%
coawicaz00 | Electolytic 6wy Gas, 47 | CascHINHO0D sor
Cavs | Coroassos . |Lmerbuit 00039ue @5 | s ||Cag | coascuinzros %
Ceoawrcazon | Elecurolytic 224F owy cas | ccascrinioon 0sp
awirot0 | Elecuolyiic 1w v cso | crasrimoaz a0%.-20%
Co.10 | CikaseiNi02K |Coramic  1000pF  110% Con, 52 | ceassLinions %
11 | cstseratson | Toncatum  15uF 0% | |[csa s15e1caRaM wy
Ci2 | Ckaswirioak |Coamic  1000pF  +10% csa | ccascrinzios s
cia | csiserarsox | Tamalum 15ur 0% | m |[css | ccascrnoson 050
RESISTOR s | csisercana v
cs7 | coooxs 10%
12 | RD1acezEc) [Caroon oo e AW css | csisercammm oy
| ot Gss | ccastwinoso ospr
P23 | 92061605 |Mew fim 10kR 1% vaw Coo | ceasthimozoc 050
fe | horoeiros |metwsim 75k 1% vaw | ¢ |[ca1 | ccastainoaoc 0250F
ns AN1ABK2E4703¢ | Motal fim 470KE2 +1% 174w Gor | ccasmminoron osar
o | Abiachacross |camon  tow ss% vaw | (1 |[os | Coascrinesoc|cermie 3pF  t0.28mF
coa Coramic 100F 050
R
. [SEMICONOUCTOR - 5 CCa5CH1HO50D| Coramic 050k
a2 Teamsitor 25C450 (6) Ceo. 67 | CKaSBTHTORK |Coramic 10000 +10%
012 Diode 151555 o ||ces | ceascrirozoc|coumic 20r  +0250
o1 Dioda 151555 i | |ces | craseini0a | ceramic 10006F +10%
————orennoweren Cro | ceassiingaos |coramic 2208 25%
POJENFIOMETER CK45B1H102K | Ceramic 1000pF  +10%
VA1 [ m12240505 | Semifixed resstor Sk 7 CSTSETCIRIM. | Tantatum 230 16V
VR2 | M12480305 | Sami-fixed resistor SOKS s ||cra | crasimmoak |conmic 10000 < 10%
- —|e7s ramic 001MF  180%,-20%
MISCELLANEQUS CE04W1C100 16wV

[cav0asaos  [pin pus CK45B1H102K | Coramic 10000F +10%
1 Tontalum 3.34F  16WY
cea, 5 ‘ CKaSBTH102K |Ceramic 1000pF  +10%
Cior102 | Cxase1H102K | Coramic 10000F  +10%
RX SYNTHESIZER UNIT (X55-1220-61)
RESISTOR
CAPACITOR Frioa | - i
R1~104 | AD14CB2€0004 [ Carbon _000R 5% _1/aw
o1 CeassL1n2201 | Coramic 220F
Co~a | CKaSBINATIK |Ceremic 470pF SEMICONDUCTOR
cs CCASCHIMI00D | Ceramic  10pF T R T S
6.7 | CCASCHIHORSC| Ceramic 0.SpF a3 V03.0079.05 | Transistor  25C460(8) |
s CCaSCH1H100D | Ceramic.  100F 52 e g et
o CC4sSLIHI0S | Ceromic 3%pF as V03035505 | Transistor  25C1000(GR)
c1o CCASCH1HORSG | Caramic  0.50F Q6,7 | V01003705 | Transistor  25A¢95(Y)
cn CCA5CH1H2201 | Caramic  220F o8 03.0079.05 | Transistor  25C460(8)
c12 CKa5@1H102K | Ceramic 10000F @9,10 | V03036805 | Transistor  25C784(0)
o1t V03018305 | Transistor  25C733(Y)
o1z V03027105 | Transistor  25C1345(€)
ata V09.0081.05 | FE askao(L)
ata V09.001205 | FE 25K19(GR)
. |{ers V03036805 | Transistor  25C784(0)
Q16,17 | V03.0079.05 | Transistor  25C460(8)
aie V30100557 |IC N7ALS7IN
ato V30100236 |IC 5104GA
. |eze V030241.05 | Transistor  25C735(¥)
01,2 | vitoosios | Dide neo
03 V11007605 | Diodo 151555
i e o4, V11005105 | Diode NGO
antatum 2.241 D6~8 | V11041205 | Diode 152588
Layerbuilt 0.047uF *10% 1]
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Parts No. Description miris| [ Bt o, | Parts o, Description Lt
V11007605  |Diose 151555 26,27 | CRASDTIH102K | Goramic 100007 710%
V11037405 |oiose 15516 c2s’ | ceoamicioo | Eiectraiytic 104F 16wV
012,13 | V11041405 |piods 152588 cas | cooososos 100007
014 | V11031705 |piods 152208 Ci0 | ccascrinoTo| Coramic 7oF  +0.5pF
o101,102| V11041405 | Dioan isasss €31 | CCASCHINORSC| Coramic 05pF  +0.260F
— caz Mviar 0.0TuF
POTENTIOMETER/TRIMMER 2 Electrolytic 104F 16wV
VAT 2 | R12:3407.05 | Semitixed resntor 2052 +||eas | csoomoacs |coramic 1000pe
Tc1/2 | 05003015 | Coramic trimmer 20pF C35 | CCascHiNi00D|Coramic 10pF  +0.5pF
TC3-6 | 05006705 | Coramic trimmer 250 3 | coascrinisos |Coramic 15pF  +5%
67 | 05006205 | Coramic wimmar 6oF Ca7,38 | CrasBimi0aK |Coramic 10000 +10%
TC101, 102 C05.0067.05 | Coramie trimmer 25pF cas | croawicazoa |Electrolytic 22uF 16wy
cao via aour +10%
COIL/INDUCTOR/IFT/CRYSTAL/FILTER cant [ cammntisask: vy, * dlosaiiei ok
o (34068105 | Tuning cai “ferz | ceoawtroto | eweraiyic 1uF  sowy
e 34068505 |VHF col o ||cas | ceoawtaazoa |Ewcrrotvic arur 10wy
G 0068405 | VHF coi o ||cas | ceoawrcans | ewewotyic azur 25wy
e L34.0696.05 | VH cait o ||cas | ceoawicazoa |ewerrotvic 2208 16wy
s 134068705 | VHF coit o ||cas | crasatrtoak |coramie 1000sF < 10%
rd L300269.05 [ 1FT for 10.7mHz Ca7 | CotsEIVORIM [Tantalum0.1ur 35wy
I 171020105 | Monothitc filter 10F 15 cas | Croswradzon |Emcwolynic aTar 10wy
e L300269.05  |IFT for 1 CKasBIN102K |Coramic 100007 +1
I 30050305 |IFT for DET C50, 51 | CrasF1M103z |Coramic 0.0TuF  +80%,-20%
Lio 77.0327.05  |Crystal quartz _ 10.245017 52,53 | cE0aWIC100 | Electrolytic 104F
i L72.0209:05 | Coramic fiter CFT4S5F2 s | CkasFiM103z |Coramic 0.0TuF 120%-20%
i L300190.05 |7 for asswie css | craseiniozk |Coramic 100007 +10%
' 40150103 |Farriinductor 1614 Css | ceoawtcazia | Emewalytic 2204F 16WY
L1a | L33060505 [Chokecoil  0.47uH c57 CEOAWIC100 | Electrolytic 10uF
15 | (32060705 [osc con 20mHz css CKASF1H103Z | Coramic 0.014F  +80%-20%
Ute, 17| 136068305 | Tuning coit for 130WHs o |less | cstservortm [ Tantaum .1
Uie | 136068205 |Tuning coil for 130MHz AV o |feso | caveminisak [av +1on
L1 L32.0606:05  |0SC <ol for VGO o ||es Ceoamicizon | Elevonie anur tony
20 140102103 |Forriinductor i oz | cxasainagik |Coamic S0pF <10%
o L40339103  [Farriinductor  3.3uh Cor | Croawiarone | Bvewanvie To0sr 10Wy “
(22 40102103 |Farriinductor it Coa | croawiadazon | Elcroiytic 47uF 10wV E
ey L77.0758.05  |Crvetal quarts 128w cos | coassiiinions | coramic 1000F 5%
e L ruan0n |orvmal aueres 43:508ome | @ RESISTOR ]
xi03 | L7708100s | a32a33mHe (1aai) R1=43 | RD14Ce260004 Carben  000R 15 1/aw
X104 | 77032005 |a3.s6560Hz (145MHD) | oue
a9 AD14BE2E302) [Comon 3.3k +5%  vaw
MISCELLANEOUS m12 | moismozetons [Camon  T00n 5% vew
[cwomras [comone s (R | Forennrensss |Gmen dan 5k vrew
23004504 | Terminal Square) x 6 Ras | Roisopzea2z) [Coon  22kn ion vew
23040105 | Terminal (Round) x 4 SEMICONDUCTOR
- £07.0821.04 | Shisla cover for helica o |[arE T versemes [T scasne
£11:0724.08 | Shiotd caso for PLL P ||ase | vosoorsos |rer o sakistam
| 17072508 | St cose for hoticat +||os Vosoomros |rer  saaoln)
o V03240706 | Transistor 2562407
o7 V03232906 | Tramsistor 25C2320 “
I V03009305 | Transistor 26Casa(8)
TX UNIT (X56-1280-00) o9 V30003905 | ic TATOG1AP
CAPACITOR 010 | vaoiosets | ic wrcTaLos
c1 CKA4SB1H102K | Ceramic 1000pF +10% o Ponnl B e N
c2 CCaSTHIH1000 | Coramic 1097 0.50F
= CCasuNGO20C | Coramic Z0F  +0.250F @13 | v010032:05 | Transistor 25A562(Y)
2 | ESouncmcjonamc da #o2 . |lata | Vososasos |rransisior 2scassiv)
& | i, | L g | pmomses o et
cne CK451F1H103Z | Ceramic 0.01uF  +80%,-20% 2 )
% Chgoinaas |cu o1 Vitoairos |pieds 152
1o | ceoawicazon |Ewcctolviic 22ur 16wy o [0, | Viztomsos bl Gies
€11~13 | CCA5CH1H330J |Ceramic 33pF : ]
C14~16 | CKASTF1H103Z |Ceramic 0.01uF  +80%,—20% L ot it hotd A3y
1 KaP1FInIoaz | Chramle QOWE, a0 05 Vitateaas | zener diode x2080 “
cis CCA5CH1HO700 | Ceramic  7pF +0. ns Viranieae Dibcke JaiEas,
c19 CCA5CH1HO10D | Ceramic  1pF +0.25uF 18 araesss Zenaridiodn 22 0ok k4
c20 CCA5CH1H220J | Ceramic  22p| +5¢ 00 Yijateds by J51538
€1C3RaV | Tantolum 23uF 16WY POTENTIOMETER/TRIMMER
C22~24 | CasETH102K | Coramic 10006F *10%
G| e e A VAT | R12006205 | Semifixed resistor 5000
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PARTS LISTIPACKING

Dascription G Parts No. Description

R12201505 |Semi fixed resistor 5K 24069205 | VHF coil
R12240305  |Semi fixed resistor 5K Crystal quartz 10.715MHz
R12.4016.05  |Semi-fixed resistor 50K

05006205 | Ceramic wimmer 6P

€05:003115 | Ceramic wrimmer 10P T0uH
Ceramic trimmer 20P Tmb
e e e L40154127 | Ferriinductor  150mH
COIL/INDUCTOR/IFT/CRYSTAL
Choka coil 15uH
Ferriinductor  1mH

£401064.05 | Pin plug 10°
F02041305 | Hoat sink
for 1450z F101219.04 | Shield plat
Lo 34064105 | VHF coil F11.072604

Operating manust (1055070
8202568 60 Ty
550260000 (1)

(350075 0a1
Palystnyiens ban C

RS /\
e @Q/\ (\\%/

/&%; N

Trickle charger
050004 05 (1)
W09.0005.05 (W)

(52501200

Palyotnylens voq €
(59553 o)

(905505 01 Accessories

ylons bag A (1425 0120041
Fovat piag (ot eag virel (€30.0220.08) X 1
Shouldaring belt 161 0055

+ Patyethylone bag B (1126 0120 04}
e (A1 1196461 69) 1
Battery case (81 (119 0462 05) X 1

11 09 0002 051

(iside] HO12576.03 W Binging screv (N35 3006 41) X 2
Con C%% limie) 1401287503 T Pnone plug (E12 0001 05 X 1
arton case {outside)H03 1670 04 W o

Eaien cain (ousamo3 1657 02 T Lok




TR-2300

DISASSEMBLY

No. | Deserintion Parts No. remarks |[Wo.]  Description Parts No. Remarks

e "zozsa70s 16 | Amemna carn g | £29004300

2 | Pancimount fitting | A21.2667.03 19 | Rotary switch 520240205 | @@ PRT

3 | Grnomematpaner” | Az1.0721 0atwl i | B

| 1-0720-04(T), .

4 | Switch mount fitting | J21-2565-04 21| S L

. . sor vou || 22 | Cuimian of meter | 11000800

5 :“liggg;‘;x ROWER, 23 | Diode holder J19-1310.04

; Rosadoros |squeLor || 24 | Diods polde e

e Ninoearo8 26 | Knob bush 142.0401-08

h 2.0230-0: 27 | Push switch | s40-2406-0s(wj TONE

w 10,0250 sttt

" N19.0202 04 28 | Knob busn Sa2001.08
£230097.04 20 | Pios e tamait | 55 010608

5 30 | Lamp siopoer Savasrzon

A 5201802.05 | cHanNEL || 39 | corme o

2 519.0503 04 52 | Eorin g

1o | veo Vi 720006 35 | o g £33 001504

17 | 4P mic jack | £06-0403.05




TR-2300
DISASSEMBLY|TROUBLE SHOOTING

Fese e asy etk
NP

pesiect ) ool

ettty

[t i

125004300

e sermny &
i o PSRRI T mx

o3 &3550n)

[£045152 655

SN o

1. 011,012, Q13 in PLL circuit dofective.
2. 018 maladjusted,

s “RPT switch poor contact.

1. Q9. Q16 defective.
2 15, L16 matadjusted

L 1 09 getectue
2. (23

ok
1 918, Q1o detective

Charnel switch, AUX switch poor contact.



TR-2300
TROUBLE SHOOTING

VA cireaTt T107G15, 55 0 56 m TX
 E— R i unit fauity.

oK

Piace batteries
correctly.

2. Battery holder
faulty

Oparating an
batteries. Battory
T voltage

No power input

Oparating on
oxtornal power

Vottage
<00 low Adjust external power source
o rated voltage.

Connecting
cora

Fepiace con
necting cord.

Replace con

Q670 GT5 D5t B8 in
TX unit faity
2. 08,09 in TX unit fautty,

Other than nickel
cagmium batteri Ordinary iy cots (manganeso
= = Dasteria] connot be rechorgen

Rock AV cireut
For'Goitage

Connecting
cord

T
e e PR
2. Replace connector.

Fepiace
cnarger

T Nickel cagmium




TR-2300
TROUBLE SHOOTING

Fefer o troubIesna0Tng S0p
[~ "{for no tranamissionrecoption.
|

tend rod antenna ful

H

i
H

or_faulty contact.

Roplace battory. —
ocharge b

No receiving output
poor samitivity

1. Check transistors Q1 t0 Q4 and IC.
2. TCT, TC2 maladjusted
3. L1, L6, L8, VR2 maladjusted,

Ga getectiv
2 Second local oscillator erystal
dofectiv

e [
| checks T
3 S cheenn
Bestnet Tomiar G, G4 GE st
.| T ExTEr o
Tow | o

Noiso cannot be
heard,

Sauelch circuit |
dovs not war = L2

Sound distortad.,

5. VA2 maladjusted

-
3 e e
. S

¥ samsitivity is poor, adjust AF and IF trimmers and coils.



TR-2300
TROUBLE SHOOTING

Fefer 1o TrouBIesRooTNg S05
for no transmission/reception.

Extond rod antenna fully.

Vottage
arop

plv voltage 10 13 V.

Gk ALE e |-+{ Taparos e

Check AVR T ato, a1 T,
Eireatt voltage. Q15 defe

| Choece T AGJUS Timmers TCZ,
jsment. TC3. TC4
2. Repiace transistors Q6
o7,

No or insufficient
ranemiting ootput.

el wansistors.

RF moter does no
work wel g indication

Rntanna eirett BT 52 T fier
o g BN
Polnter VAT of fitter umit
il malasjustod.
-— 2. DY infior unie
dofoc

3. Motor disconnscted,
ek LT Termima " R or synthenizer
voltage: S dotective,

Connector poor
Stand by switch
poor contact.

1 a12,a13, 014,015
Gefactive

2. Diodes 05, 6, D7, DB
defactive.

NG _[Choek AVA
cireuit

7. a1,a5, 0 detec.
Check oscilstor, muttipl v
nd final stages L3 througn L7
Hansistor DC and AF valtoge. maladjusted.
5. TC2, TC3, TC4

maladjusted.

e 1. D1 defective,
modulo eplace Choctc microphane 2. a9 detectie
ot ’ ampiter, modula b T M—

Replace microphone.

21



TR-2300
LEVEL DIAGRAM

RECEIVER SECTION 145.24MHz 10.7MHz

-5a8 ~508 1208 1748
S/N 2408 SN 2408 s/Nzags S 248

f L3
1448 1“ 48
s/nZace

O7MHz | 855KHz__  IKHz 058V Sift2o0n:

|
! ! o
I I }
| |
‘ ‘

l—%%?—w o ot —
# 0595 ss or Dummy resistor
5 voume

77my

o8V 'oorev oorv
—

(These voltages are AF valve voltmater readings when a 40 8
input 15 appied from SSG 1o the ANT terminal.)

Measuring Conditions. Test Equipment
c =

MGS18A (Anritsul

0.01F (10 4F/16 V for AF cireuit)

AF valve voltmeter: VT-106 (Trio)
RF valve voltmeter: MLB9A (Anritsul

>
B
»
5
g
3

[ He
Output: 50 mW/8 ahms

SYNTHESIZER (PLL) SECTION
oav

™
us
4“ gﬂ—r
0.3v 015V |
|oisv
Hores
osav oiev
s las 7| ey osev
L
2
oo3v
odav oty

R voltmeter: MLG9A (Anritsu)
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LEVEL DIAGRAM

TRANSMITTER SECTION

[LCrp—

%
IKH: |

03av
055V
v t
| P2
'
os
* .
o7y
* Test Equipment and Measuring Conditions
f = 14525 MH,
AG: AG201 (Trio)
AF valve voltmeter:  VT-106+(Trio)

AF valve voltm:

ML69A (Anritsul

TEST EQUIPMENT REQUIRED

1. RF Valve Voltmeter

> Input impedance: 1M min., 20 pF max
© Voltage range FS. =10 mV to 300 V
© Measuring frequencies: 200 MHz min.

2. Power Meter
© Impedance: 50 2
© Measuring range 2w
©  Measuring frequencies: 150 MHz min

©

DC Power Supply
o Voltage

o Current 1A min.

E

Linear Detector

£l

Directional Coupler

Ll

Oscilloscope

With horizontal input terminal and high sensitivity

~

Audio Voltmeter

© Measuring frequency
© Input impedance

©  Voltage range: Fs.

50 Hz 1o 10 kHz
More than 1 MR

Variable from 9 V t0 16 V

3mV 1030V

®

©

When TP1 shortad to GND,

arav
[ no RF output

13y
o7
270ma i2v 10v
AF Oscillator
©  Frequency range 300 H 10 5 kHz
© Output 05mV o1V

Frequency Counter
© Minimum input sensitivity
©  Measuring frequency

About 50 mV
150 MHz min.
Sweep Generator

o Frequency range Capable of covering
144 ~ 148 MHz

o Measuring output 145 MHz band
Detector

sSG

Capable of covering 144 ~ 148 MHz
o Frequency madulation is possible.
DC Voltmeter

o Input impedance: Sufficient
Dummy Resistor

0 8Q,5W (approx.)



TR-2300

ADJUSTMENT

BEFORE ADJUSTMENTS AND REPAIRS

1f you are making adjustments or repairs for the first
time, or if you are not familiar with the proper way of
handling the transceiver, read the instruction manual first
before attempting adjusiments or repairs. It s necessary
10 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 o connect them in the wrong

way.

Red (for recharging)

Black (Ground) |

vellow
(for extornal power supply + 13V DC)

Fig. 11 Power Cord Conductors

Adjusting Tools

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

(2) This transceiver uses small-sized, semi-fixed variable
resistors. Use a regular screwdriver of the size which
matches the adjusting holes.

1. VOLTAGE AND LAMP OPERATION
CHECKS

1. Terminal Voltage Check

(1) Tum the @ (5~ RPT knob to Position s
(2) Set the wansceiver ready for reception, and check
the following terminal voltages.
V10562V
7.0 10 7.6 V
ov

(3) Set the transceiver ready for and
check the following terminal voltages and also check
that the ON AIR Tamp lights.
© T8 = 771083V
) 5V= 4810562V
> 7R = Less than 05 V.

transmission,

2. Lamp Indication Check

(1) Check that the lamp goes out when the lamp switch
is 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.

3.

2.

Battery Checker Adjustment

(1) Turn the squelch knob counterclockwise all the way
to the BATT position. Adjust the source voltage
1096 V.

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

Fig. 12 Battery Check

PLL CIRCUIT

PLL Circuit Adjustment

(1) Set the transceiver ready for reception, turn the
&-5- RPT knob t0(5), and the Aux. knob to OFF.
Turn the channel knob to position 00"

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

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

(Reference voltage at TP4: Approx. 0.4 Vrms)

(4) Connect the DC voltmeter to TP, and adjust the
voltage 10 2.0 V with TC7.

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

(5) Connect the frequency counter to TP, and adjust
the frequency to 12.79810 MH, +10 Hz with TC6.

(6) Set the AUX switch is at OFF, turn the @/ -RPT
knob to position @), connect the frequency counter
to terminal LR, and adjust the frequency to 133.3
MHZ £100 Hz with TC101

(7) Set the AUX switch is at OFF, wrn the@-(5-RPT
knob 1o position (§), and adjust the frequency to
134.3 MHz £100 Hz with TC102.

(8) Set the transceiver ready for transmission, wrn the

- (5)-RPT knob to position RPT.  Connect 1o

frequency counter 1o terminal LT, and adjust the

frequency to 133.7 MHz +100 Hz with TC5,

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 voltmeter to terminal LT, and adjust L18

until the meter reads maximum.  (Reference volt

age at terminal LT: Approx. 0.4 Vems)

@




TR-2300

ADJUSTMENT

2. Operation Check

w

(1) Unlock function

Check that, when the Aux switch knob is 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,@-(5)-
RPT knob at (@), and the channel knolb at Position
00", the frequency at terminal LR is 133.3 MHz
£100 Hz; when the switch is turned to Position 05,
10 and so on, the frequency changes at 25 kHz
intervals; and when turn the (@-(5)- RPT knob at
ON, the 26 kHz step can be change frequency from
143.3 MHz.

RX UNIT

RF Unit Adjustment

(1) Set the unit ready for reception, and turn the Aux

switch is at ON {unused channel).

(2) Connect the sweep generator to the antenna terminal
and the detector to TP1

(3) Increase the vertical gain of the oscilloscope to
the maximum, and adjust the sweep generator fre-
quency and output level so that an appropriate

Ty

Teiod

S metor ad).

& Tore
Bios 2, m

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

Sweep generator

DC power supply
o o]

Fig. 14 RF Unit Adjustment

iz 2
waveform can be obtained. 1aAMHE, JaemH;
{4) Repeatedly adjust TC1, TC2 and L1 until a wave:
form, such as shown in Fig. 15, is obtained.
145.0MHz
Fig. 15 Sweep Waveform
Table 8 Frequency
‘ @ APT switen | @-®-APT switch
J 4 I 5 [ ) T T Aer
perstina]| LR [Ovostioa] LR | ccae [ramsmic Operatina| LA [Operating
ney|tormiat
134,000 (1333001 134300 195000 | 144400 | 21 | 50 | 144500 [133.800] 145500
154005 [133529 145098 | 54378 | 1asong adse | 32 | % | leeess |isecs) 1eese
[1330s0 132250 1asono [1aa3s0 s 0s0 a0 | 23 | 55 1aase0
) e i e 8 T s |
0/ 145,100 |134.400 00 2 124,
138495 134458 | 14258 Taasas | Taasts
145150 130450 145150 14550 27 | Taa650
138178 | 14478 145175 | 14asrs | 25 | i
145200 15200 (148600 | 2 | 70 140700
it [1i63% tarem | B | 4 |iaes 1
145250 1io250 | 1an6s0 | 31| 75 | 141750 (1380801 15780
i 1537 laaors | 154775 [134008 | 145,775
145300 15500 18700 | 33 80 | 144800 (138100 145300
115358 S| 153 laarss | 31| % |1dde% 11592
145,350 145350 144,750 Tas 850 135,190 45350
2375 138375 aarrs |aas | 135175 | 145075 | 145375
) [133.700] 145.400 13400 | 144800 ‘ %0 [1as900 145900
Viaass 18972 1% 14475 | 1ane | 5 | s 14552
Taa.as0 133750/ 135450 Tasaso 1asgso |39 | ss |1 250/ 135950
194478 133776 145475 |134.775 | 145.a75 | 144675 | %0 154375 130378 | 145075 |195.378 | 145579
T
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ADJUSTMENT

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 @-(5)- RPT knob 10(5), channel knob to

Position “00”, and set the AUX switch at OFF.

OC power supply

Gacilioncope
Fig. 16 IF Circuit Adjustment

(3) Turn the AF volume control until the AF output

(noise) is about 0.2 V/8 ohms, and adjust VR2 and
L9 1o the maximum noise output.

(4) Set SSG as follows: = 145.00 MHz: MOD = 1 kHz,

g

3

26

El

DEV = 5 kHz; and ATT = 30 to 50 dBy. Set the
receiver in the best receiving condition, and turn
the AF volume 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, L8 and VR2 a
few times until the S-meter reads maximun.

Adjust SSG attenuation to ~6 dBu (0.5 V), 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-to-
noise ratio is more than 20 dB,

G

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

S-Meter ADjustment

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

a.

adjust VR1 until the S-meter reads close to 10,

(2) Adjust SSG attenuation to 20 dBy (10 uV), and

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

ion Characteristics

Fig. 18 S-Meter Oper
Operation Check

(1) Check that 20 dB NQ sensitivity is less than —2
dBy (0.8 pV)
(2) Check that the signal-tooise ratio is more than
40 dB when SSG attenuation is 40 dBy (100 uV).
) Sauelch operation check
© Squelch threshold point,
Anywhere from 9 to 11 (on clock dial)
© Squelch sensitivity:
Less than —10 dBy (0.3 V)
(4) AF output
© Non-clip level
(6) Current drain

(

3

More than 2.4 V/8 ohms (0.7 W)

© Receive: Less than 45 mA
4. TX UNIT
1. Transmitting Output Adjustment

(1) Set_the following switches and knobs as follows
© Channel knob, 00
© Aux switch OFF
© @-(5)-RPT knob. B

(2) 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,

(3) Set the unit ready for transmission, connect the
RF valve voltmeter to TP1, and adjust L3 and L4
until the meter reads maximunn.
When meter reads has over 046 V (RMS), adjust
the RF volt 10 0.46 V with L3,
(Reference voltage at TP1: 035 Vrms)

(4) Connect the frequency counter to TP1, and adjust

the frequency to 10.7 MHz £100 Hz with TC1
Connect the RF valve voltmeter to TP2, and adjust
L5, L6, L7, LB.and VR1 repeatedly until the meter
reads maximum.
(Reference voltage at TP2

El

1.5 Vrms)
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ADJUSTMENT

(6) Adjust TC2, TC3 and TC4 until the power meter
reads maximum. Check that the transmitting out-
put power is more than 1.5 W.

(7)1 current drain exceeds 500 mA, reduce the capaci-
tance of TC3 so that there will be no current drain
of more than 500 mA.

(8)

Adiust the transmitting output power
with VR2.

0C power supply.
(with ammeter)

w0 12w

Power meter

Frequency counter

Fig. 19 Transmitter Adjustment
RF Meter Adjustment

(1) Adijust the filter unit’s VR1 until the RF meter
reads 8
o€
of!
RF meter adi. £a
ce §

©

Rl

Fig. 20 Filter Unit

©

3. Transmitting Freugency Adjustment

(1) Readjust TC1 so that the transmitting output fre

quency will be 145.00 MHz +100 Hz

OC power supply

] o]
s |

Powwer moter

Shorten whip
antonna bs much

Freauency counter
25 possibls.

21 Transmitting Frequency Adjustment

4-A Modulation Factor Adjustment (by use of linear
detector)

Connect as shown in Fig. 22, and apply a signal of
1kHz 15 mV from AG to the microphone terminal
Set the AUX switch at OFF, and adjust VR4 until
the linear detector reads & kHz.

Then adjust the AG output to 1.6 mV, and adjust
VR3 until the lincar detector reads 3.5 kHz.

=

8

5.

Audio voltmeter

Fig. 22 Modulation Factor Adjustment

[o], o]

EREae]

Fig. 24 TX Unit
4B Simple Adjustment of Modulation Factor

(1) Connect as shown in Fig. 25,

(2) Apply a signal of 1 kHz 15 mV from AG to the
microphone terminal, and adjust VR4 until the AF

valve voltmeter connected to terminal T reads 0.54 V.

Adjust the AG output to 1.5 mV, and adjust VR3

until the voltage at terminal T is 0,35 V.

[

Tone Unit Adjustment

(1) Set the following switches and knobs as follows

© Aux switch:  ON {unused channel)

27



TR-2300

C power supply

s

6. Op

ADJUSTMENTS/DATA

Power moter

Gacitiocope

Fig. 25 Simple Adjustment
of Modulation Factor

Tone switch:

In case of W type it's unlock type switch. Push to
tone switch during the adjustment
© Rec (T type)

Send (W type)

Connect the test cquipment to Fig. 27

Connect the oscilloscope of vertical input termi
nal through the resistor 1 ME between RS 470 &
and Q1 (Collector)

© Connect the frequency counter 1o AG and set

the AG frequency 1,750 Hz”, after connect
the oscilloscope of horizontal terminal 1o AG
output.

Adjust VR1 until the wave of oscilloscope reads

c

cle.

Check that. Set the AUX switch is at OFF

Set the transceiver ready for transmission. The lincar
The lincar detector reads more than $2.5 kHz.

In case of T type, when change 1o transmitter

from Receive. Adjust VR2 until taks

a modulation

a1 0.7 sec

@ X521110:61 (W Type)
62411050 (T Type)

o

26 Tone Unit

eration Check

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.

Channel switches

Check that, when the AUX swi

is at OFF (@-(5)-

RPT knob at(5), and the channel knob at Position

©C power supply Directional

pler

00", an output frequency of 145,00 MHz can be
obtained; when the channel knob is turned 1o 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 976 varics less than +0.2W from the transmit-
ting output power at Position 145,00,

(8) Current drain
c

DC CURRENT 1N &

heck that, when a 50.0hm load is connected to
the external antenna terminal, current drain is less.
than 450 mA.

T 1
too | L | MooEL: TR-2300
1 canmr FRea - 14550z
woDE + M ;
s ;B —
50 - S B
. L L AL
g0
H
gos
o

6

T e
SOURCE VOLTAGE IN v

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



OPTION/ACCESSORY

TRICKLE CHARGER [BC-1]

General

[W09-0005-05 (W type)]
[W09-0004-05 (T type)]

This battery charger is designed specially for Models

TR-2300, TR-2200GX,

and can charge the 10 builtin PB:

15 (UM3 nickel-cadmium) dry cells in the transceiver.

Specifications

Input voltage:
Power consumption:
Output current:
Output voltage:

AC 200 V, 50/60 Hz

3 W max. {current 40 mA)
DC 40 mA

DC 145V 04V

OPTION

NICKEL-CADMIUM BATTERY PACK [PB-15]

General

This pack holds nickel-cadmium dry ceils 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-158) holding 4 of them in
series. 1t can be recharged by the battery charger BC-1
without removing the pack from the transceiver.

Specifications

Nominal voltage:

Operating time:

Charging current:
Charging time:

Discharge cycle life:

Operating temperature:

12 V (450 mAh)
1 PB-15A and PB-15B are com
bined.

PB-15A 7.2V 450 mAh
PB-16B 4.8V 450 mAh
Varies with transceiver models.
See the instruction manual for
your transceiver.

45 mA
Approx. 15 hours (when charg
ed by BC-1)

More than 300 times

Charge: 6°C to +45°C
Discharge:  —20°C to 445°C
Storage: —20°C to +45°C

HELICAL WHIP ANTENNA [RA-1]

TR-2300

This s a helical whip antenna for Model TR-2300.

180 mm long, 10 mm in dia
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TR-2300 TR-2300

SPECIFICATIONS

GENERAL

Semiconductors ... .............. Transistors 22
FET's 7
Ic's 7
Diodes 30

. 144.0 to 146.0 MHz
—20°C to +50°C

Frequency Range . ...
Operating Temperature .
Standard Operating Voltage.

External .DC 130V
Internal . (1) UM3 nickel cadmium (Ni-Cd) cells (10 each)
(2) UM3 dry cells (9 each)
Operating Voltage Range ...DC961016 V
Grounding

- Negative grounding
50

Antenina Impedance ..
DC Current (at DC 13.0 V) Less than 45 mA in receive with no input signal

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

Dimensions S122mm (4-13/167)  wide
51mm  (29) high
175 mm  (6:7/8") deep
Weight s ; ... Approx. 1.2 kg (2.64 Ibs.) (with 10 Ni-Cd cells)
TRANSMITTER SECTION
Transmitting Frequency .. ........... 144 MHz band, 40 channels, 145 MHz band,
40 channels, AUX 1 channel
Mode ......... R —— M
RF Output Power . . . . W
Modulation Variable reactance direct shift

Maximum Fvequency Devvatlon .
Spurious Radiation . . .
Microphone

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

RECEIVER SECTION

Receiving Frequency .. ... .. .. ... .. 144 MHz band, 40 channels, 145 MHz band,
40 channels, AUX 1 channels

M

Mode .. ...t
Circuitry . . . ... Double superheterodyne
Intermediate Frequencies .. ... L....10.7 MHz (1st IF)
455 kHz (2nd IF)
Receiver Sensitivity ... S/N more than 30 dB for 1 uV input
20 dB noise quieting less than 0.4 pV
Squelch Se . Less than 0.25 pV

s it &
Pass Band Width 5 ......More than 14 kHz at —6 dB down

Selectivity . Less than 32 kHz at 60 dB down

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

Note: The circuit and ratings may change without notice due to development in technology.
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