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1. SPECIFICATIONS
GENERAL SPECIFICATIONS

Transmitter/Receiver ............cciiiuiiuenn.. Frequency synthesizing circuit with digital
phase-locked loop

Communicating frequencies ................... 26.965 MHz to 27.405 MHz (all 40 channels)

Operatingvoltage. .. .......... oo, 11—16V DC (positive or negative ground)

Temperature and Humidity Range .............. —20°C to +60°C and 10% to 90%

Transmitter/Receiver switching ................ Electronic (diode switching)

STANDARD TEST CONDITIONS

Battery supply voltage ....................... 13.8v DC

Modulation .. ........ .. e 1000 Hz, 30%

Audio outpUt POWEr . ... i . 500 mW

Audiooutputload .......... ... 8 ohm

Antennaimpedance ..............00iieiinn.. 50 ohm (non-inductive load)

Ambient conditions
TemMPerature . .......oouvuuenenennnnenanns 25°C +5°C
Humidity ........... e 50% to 70%

TRANSMITTER SPECIFICATIONS

NOMINAL LIMIT
RF output power: 3.8W 3.5—4.0W
Spurious ratio: —65 dB —60dB
Frequency tolerance: +0.003 % +0.005 %
Microphone input sensitivity:
(1 kHz, 50% modulation) 1mV 2mV

Current drain at no modulation: 1000 mA 1300 mA
Current drain at 80% modulation: 1500 mA 2000 mA



RECEIVER SPECIFICATIONS (ANL: OUT)

Maximum sensitivity:

Sensitivity at 10 dB S/N:
Image rejection ratio (f, +910 kHz):
1st I.F. rejection ratio (9.785 MHz):
2nd |.F. rejection ratio (455 kHz):
Spurious rejection ratio:
RF GAIN control ratio (Max. control range):
Squelch sensitivity at threshold:
Squelch sensitivity at tight point:
A.G.C. figure of merit
(RF input 50 mV, AF 10 dB down):
I.F. bandwidth (-6 dB):
Adjacent channel selectivity:
Cross modulation:
Audio output power (RF input 1 mV)
at maximum power:
at 10% distortion:
Audio distortion (RF input 1 mV)
AF output 0.5 W:
Audio fidelity (RF input 1 mV)
(1 kHz 0 dB reference) at 450 Hz:
at 2.5 kHz:
S-meter sensitivity (S-9):
Current drain at no signal:
Current drain at maximum output:

Hum & Noise (RF input 1 mV) un-squelched:

PA SPECIFICATIONS

Maximum output power (AF input 1 kHz, 10mV):
10% distortion power (AF input 1 kHz, 10 mV):

NOMINAL
0.4 uV
0.5uV

50 dB

90 dB

100 dB

40 dB

40 dB
TuV

500 uV

90 dB
7 kHz
60 dB
50 dB

4.0W
3.0wW

4.5%

—6dB
—6 dB
100 uV
500 mA
1.5A
45 dB

5W
4w

LIMIT

TuV

1.0 uV

40dB

80 dB

90 dB

25dB
30-50dB

2 uV

125 — 2000 uV

75dB
5 -9 kHz
40 dB
45 dB

3.0wW
25W

7.0%

—-10dB

—10dB

50 — 300 pV

700 mA maximum
1.8 A

40dB

4w
3w



2. DISASSEMBLY INSTRUCTIONS
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TOP VIEW

SIDE VIEW

3. Remove top and bottom covers. Re-
member, the speaker is attached to the
top cover so use care not to break the

wires.

1. Remove 2 mounting bracket screws @)

2. Remove 2 screws @ from each side.



PRINTED CIRCUIT BOARD REMOVAL

1. Remove 2 screws @ holding heat sink
to the side of the unit.

to the rear of the unit.

2. Remove 2 screws (® holding heat sink
3. Remove 5 screws (@ from Printed 5‘? S‘t

Circuit Board.

4. Remove 4 screws (@ from front panel. | l %@ | g @
.
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3. BLOCK DIAGRAM
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4. ALIGNMENT INSTRUCTIONS

CHASSIS LAYOUT-ALIGNMENT POINTS
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ALIGNMENT OF PLL UNIT

1.

Test equipment required:

a. Oscilloscope (0 — 30 MHz)

b. Frequency counter (0 — 30 MHz)
c. DC Power Supply (9.0V/100 mA)

d. DC Volt Meter (10 Volt Maximum 100K ohm/V)

?
<

2. Alignment procedure
STEP PRESET TO CONNECTIONS ADJUSTMENT REMARKS
Oscilloscope to secondary Adjust for max. 2nd Local Output
1 [ Channel 40 of L7 (2nd Local) L7 (10.24 MHz OSC alignment).
DC Volt Meter to Pin No. 5 Adjust L2 for about 3.5 V (VCO OSC
2 |SameasStep1 | oy (Tp.1) L2 Alignment).
Oscilloscope to secondary Adjust for max. OSC output (17 MHz
3 | Channel 19 of L1 (1st Local) L1 output alignment).
4 | Same as Step 1 Same as Step 2 L2 Adjust L2 for 3.50 V (VCO OSC align-
ment).
Frequency Counter to Adjust VC1 for 17620 kHz (Frequency
5 | SameasStep 1 Secondary of L1 (1st Local) Ve alignment).
To connect test equipment, see the following diagrams.
OSC Output Adjustment VCO OSC Alignment
TRC-452 Transceiver Oscilloscope r:——] TRC-452 Transceiver
requ:
® (F-\ C?.ln?::v DC Volt ﬁetsr
L 1% g
I T H P == 4 1 -
= e 2 i ' ‘________..'J: = TP1
stlod T
or 2nd Local
&
OC Power
Supply
& (13 8V)
OC Power
Supply __—L
(13.8V)



PLL (Phase Lock Loop) CIRCUIT

The PLL (Phase Lock Loop) circuit used in the TRC-452 consists of 4 major components: Phase
Detector, Low Pass Filter (LPF), Voltage Controlled Oscillator (VCQO) and 1/N Divider, plus other
supporting components.

1.82 MHz
2
. IC 1 Fvco TR 2 2.26MHz| |~ 5
Veo =— V.C.O. MIXER INTERFACE
17.18 MHz
. 6; - Fstd 1536 MHz | ——— Ekiz _____ -
oo r IC4PLLIC 1} 7
| [REFERENCE FILTER PHASE |
| |DIVIDER AMP DETECTOR| |
TR3 ! | 10 kHz | :
FILTER : 10.24 MHz P
REFERENCE PROGRAMMABLE : >
: OSCILLATOR DIVIDER " 2.26 MHz
L__ t_j o
0
10.24 MHz
CHANNEL
SELECTOR

The Phase Detector produces a voltage proportional to the phase difference of two input signals. The
Low Pass Filter integrates the output voltage of the Phase Detector and also filters harmonics of frequen-
cy components given to the Phase Detector. Then it produces a continuous voltage component in propor-
tion to the phase difference. The VCO is an oscillator whose frequency is controlled by the voltage
applied to it. The VCO frequency is fed back to the Phase Detector thru 1/N Divider. (The constant N is
given by the Channel Selector Switch.) So, the output frequency from the VCO becomes N times input
frequency.

10.24 MHz frequency from the Reference Oscillator is divided to 10 kHz by Reference Divider and appli-
ed to one input of the Phase Detector. On the other hand, the VCO frequency is mixed with a 15.36
MHz signal (from oscillator) and goes thru IC-2 interface and then divided to 10 kHz by 1/N Divider.
This is applied to another input of the Phase Detector. The Phase Detector detects the difference of
these two input signals and produces a voltage which controls the VCO frequency. When the phase of
two input signals to the Phase Detector is the same, this loop is “locked”.

As mentioned earlier, the output frequency from the VCO is N times input frequency 10 kHz. By
varying the constant N, the output frequency can be varied one 10 kHz step at a time. The constant N is
controlled by the Channel Selector Switch (from 182 to 226).
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FREQUENCY CHART

1B iC| 1D | 2A

cH | ANT.FREQ. | VCO. FREQ. DIVIDE 1A
(MHz) (MHz) RATIO (N)
1| 26,965 17.180 182 0
2 26975 17.190 183 1
3 | 26985 17.200 184 0
4 | 27005 | 17.220 186 0
5 | 27015 | 17.230 187 1
6 | 27025 | 17.240 188 0
7 | 27035 | 17.250 189 1
8 | 27055 | 17.270 191 1
9 | 27085 |  17.280 192 0
10 | 27.075 17.290 193 1
1 | 27.085 17.300 194 0
12 27.105 17.320 196 0
13 27.115 17.330 197 1
14 | 27125 17.340 198 0
15 | 27135 17.350 199 1
16 | 27.155 17.370 201 1
17 | 27.165 17.380 202 0
18 27.175 | 17.390 203 1
19 27.185 17.400 204 0
20  27.205 17.420 206 0
21 27.215 17.430 207 1
22 | 27.225 17.440 208 0
23 | 27.255 17.470 21 1
24 27.235 17.450 209 1
25 27.245 17.460 210 0
26 27.265 17.480 212 0
27 27.275 17.490 213 1
28 27.285 17.500 214 0
29 27.295 17.510 215 1
30 27.305 17.520 216 0
31 27.315 . 17.530 217 1
32 27.325 . 17.540 218 0
33 | 27.335 . 17.550 219 1
34 | 27.345 | 17.560 220 0
35 | 27.355 | 17.570 221 1
3 | 27.365 ' 17.580 222 0
37 | 27.375 17.590 223 1
38 27.385 17.600 224 0
39 ‘ 27.395 17.610 225 1
40 J 27.405 17.620 226 0
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SCOPE WAVE FORMS FOR LEVEL REFERENCE
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1=High (3.5V ~4.8V)

0=Low (OV ~ 1V)

11—




