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P

CPU-2500R
2 METER FM TRANSCEIVER

WITH

' CENTRAL PROCESSING UNIT

Ihe CPU-2500R is a revolutionary, ultimate per-
formance transceiver for the most demanding 2
meter FM operator, Controlled by i central proces-
sing. unit, the CPU-2500R features full PLL
synthesis in 3 kHz steps, thus producing 200
channels between 144 and 148 MHz, An optical
coupling frequency selection system utilizes photo-
interrupters, eliminating ordinary rotary switches
which can become oxidized and noisy.

The central processing unit allows never-before-
possible operating flexibility. As manv as four
memory channels may be programmed for simplex
or repester operation, and an additional channel
may he programmed for split operation on any
frequency. The CPU-2500R PLL scanner will sweep
up or down the band, and will also scan only the
four memory channels, per your instructions

Two microphones are available for use with the
CPU-2500R, The standard microphone features the
normal  PTT switch plus up/dewn scanning
controls, A versatile keyboard microphone allows

remole input of memory or dial frequencies, up/
down scanming control. auxiliary repeater split
selection of up to 4 MHz, and two-tane input for
autopatch or control link purposes.

Among the other exciting features of the CPU-
2500R are automatic or manual tone burst/tone
call operation, selectable power outpul of 25W/3 W,
and a memory backup feature: for holding
memorized. frequencies when the transceiver iy
turned off., A fully adjustable subaudible tone
guarded sguelch (TGS) is available 45 an option,

Famous Yaesu design features include automuatie
final protection for the outpur transistors, as well
a5 reversed polarity protection for the supply
input. The CPU-2500R is supplied complete with
all mounting hardware; cables;, and accessories
required for mobile use, as well 45 a stund for base
station wse. The solid state devices used in the
space-age CPU-2500R assure you ol many wvears of
trouble-Tree operation.




SPECIFICATIONS

Frequency range:
l44 — 148 MHz*
144,000 — 147,995 MHz receive
144010147995 MHz transmit
TFactory modified to 144 — 146 MHz,
il required by Jocal regulations,

Synthesizer steps:
100 kHz, with 5 UP switeh for intermediate
steps.

Erission type:
13 variable reactance frequency modulation

Deviation:
+ 5 kHz factory preset, £ 16 KHz maximum

Power output:
25 walts (HIy, 3 watts (LOWY & 13.6 VIO
inter 30 olume load,

Spurious emissions:
Better than 60 dB down.

Antenna impedance:
50 ohms nominal,

Microphone impedance:
600 ohms

Tone burst frequency
1800 He (USA maodel),
1750 Hz (Europe, etc. )

Receiver type:
[Double conversion superheterodyne.

Receiver sensitivity:
0.3 pV for 20dB QS

Selectivity:
=6 kHz at 6 B down, =12 kKHz at 60 dB
down

First IF;
0.7 MHz

Second IF:
455 kHz
Audio output:
1.5 wats @& 0% THD.

Audio output impedance:
K ohms,

Vaoltage requirement:
12.6 volts + 10%

Current consumption:
0.5 A receive
6.0 A transmit (HIGH), 2.5 A (LOW)

Case dimensions:
180 (W)Y x 72 (H) x 270 (I mim.

Weight:
3.2 ko

SEMICONDUCTOR COMPLEMENT

Integrated Circuits Transistors

MNO003 (CPLI 1 uPC14305 ! 18A496Y 1
MOT4011B 5 uPD8S7C I 25A5640Q 9
MC 140421 1 78LO5 2 ISATIOP 4
MO 140698 1 VP-20A I 28373 I
MC 14410 ] 250496Y 2
MC 145568 1 Field-Effect Transistors ISC535A 3
MSM5576 1 25K 19BL | 250741 I
TATOGOP I ISK19GR 3 2SC1000GR |
TCSORIP I 2SK3IDAY | ISCI81SY 32
pPCS7502 | 3ISK40M 3 28D235-0 |
uPCSTTH | ISKS1 3




Photo-Interrupter Varactor Diodes
ONI1105 2 152209
1SVs0
Germanium Diodes
IS 188FM 11 Varistor Dicde
MVIO03

Sitlicon Dhodes

181555 a4 Lener Diode

VOSE 1 RD8.ZEB

—_—

LED Display
5082-7740

Specifications subject to change without notice or obligation.

ACCESSORIES

. MICROPHONE ].¢a.

The stamdard microphone comes with a flexible,
colled cord and 6 pin connector lor insertion into
the front panel microphone jack, The microphone
netudes a PTT switeh and UP/DOWN scanner con-
trols: The keyboard microphone imcludes a  tone
el and remote programming  controls

2. MICROPHONE HANGER I ea,
The hanger may be installed wherever convenient
[or easy access to the microphone.

3. POWER CORD | ea,

The power cord comes equipped with a 10 ampere
fuse in the DC line,

4. SPARE FUSES 1 ea.

These fuses are for replacement if the line fuse
blows. When replacing fuses, be absolutely certain
to use a replacement fuse of 10 amps rating.

WARRANTY DOES NOT COVER DAMAGE
CAUSED BY IMPROFER FUSE REPLACEMENT.

5. MOBILE MOUNTING BRACKET 1ea.

For mobile installations, a universal mounting
bracket is supplied.

6. STAND 1 ea:

For easy viewing in base station use.

7. MINIATURE PHONE PLUG 1 ea.

Foruse of headphones or an external speaker.

E J

Speaker Plug




FRONT PANEL CONTROLS AND SWITCHES

YAESW
LG BOOR

i1y VOL

Fhis 15 the AF gain (volumse) control for the trans-
cetver. Clockwise rotution mereases the audio out-
[rl,

(2) SQL

This s the squelch threshold adjustment control
With no signal present, it should be adjusted 1o the
podnt where receiver nodse just disappears, 1o pro-
vide silent histening,

(3) TX OFFSET SELECTOR

SIMP This positnion chooses simplex operation
on the mam dial (requency or memory fréquencies
M1 M4,

+600, —600 — These positions select the normal
plus or minus 600 kHz repeater offset on the dial
or M1 —-M4 frequencies,

+5FT, —S5FT — When the kéyboard microphone s
used, these switch positions select remotely  pro-
grammed  auxiliary offset frequencies for trans-
mil. In this way, unusual repeat splits may be
accomniodated.,

t4) MEMORY CHANNEL SELECTOR

This wix-position switch allows selection of the
memorized frequencies as desired by the operator.

KEY — When the kevbourd microphone 15 used,
placimg the switch in thee KEY position allows pro-
gramming and recall of memory  frequencies  from
the keyboard,

RM (RECEIVE MEMORY ) — When this position is
selected, sphit operation throughout the range ol
the transceiver is possible, Memory position MO i
used for reception, while transmission s on the dial
frequency, Refer to the “Operition” section Tor
details.

MI1I-M4
nels which may be programmed and recalled,

These are the four main memory chan-

i5) MEMORY
This switch 15 used for programming i ITeguency
NI Memaory.

16) DOWN

This button activates the CPL scanner for scunning
lower in fregquency. When the lower band edge is
reached, the scanner’s next step will be to 147,990
MHz (1453990 MH# on the European miodel), thus
assuring in-bund operation al all times.

(7) CHANNEL SELECTOR

This is the main tuning dial for the transceiver, 11
activated when the DIL button is pushed, Each
tuning step is' 10 kHz, with the intermediate 5 kHz
steps being provided via the 5 UP switch, When the
transceiver 15 initwally turmed on, the display will
indicate 147,000 MHz (145000 an the Furopean
model), and the dial may be tuned from that point
to the desired operating lrequency. Tuning is vig
an optical coupling photo-interrupter ¢iretiil,




(8) Uup

This button activates the CPU scanner for scanning
higher in Mequency, Whenithe upper band edge is
reached, the scanner’s next step will be to 144.000
Mz, .

" (9) CALL

When pushed, this button activates the tone burst
and PTT circuit Tor as long as it remains depressed.
In this way, a number of differing repeater access
requirements may be accommodated.

(1) MIC

This s the microphone receptacle for the standard
microphone. Microphone impedance is 600 ohms.

(11} POWER

Pushing this switch supplies power to all trans-
ceiver circuits.

(12) SCAN STOP

When this switeh §s pressed (MANUAL scan mode),
the scanning feature of the CPU-2500R will scan
continuously until the microphone PTT switch or
the front panel CALL switch is pressed.

When this switch is not pushed (AUTO mode), the
scanner ‘will held on a busy or clear channel,
according to the position of the SCAN STOP
MODE switch,

(13) SCAN STOP MODE

When using the AUTO scanner, pressing this switch
(CLEAR position) will cause the scanner to halt
when a clear channel is found, This is very useful
when searching for an unused frequency for
simplex operation, etc.

In the BUSY position, (switch not pushed). the
scanner will stop and held on an occupied channel,
This feature is useful for checking a number of
channels for activity,

{14) 5 UP

This switch, when pressed, shifts the operating fre-
quency 5 kHz up from the normal 10 kHz channel
spacing.

(15) METER

On receive, signal strength is displaved, and on
transmit, relative power output is displayed.

{16) BUSY

This lamp lights when the squelch is tripped by an
incoming signal, thus indicating that the frequency

is Occupied.

(17) ON AIR

This lamp hights up during transmission.

(18) DISPLAY

Full frequency readout is provided by the digital
display. As well, the memory channel seleeted iy
displaved at the right-hand side,

(19) MR (MEMORY RECALL)

This button transfers control from the main dial to
the memory channels,

(20) DIL (IDIAL)

This switch, when pressed, transfers control from
the memory channels to the main tuning dinl,

CABINET RIGHT SIDE

(1) KEYBOARD MIC JACK

When the keybouard microphone is used, its
input is through this jack.



REAR APRON CONNECTIONS AND SWITCH

(1) ANT

This is the main antenna connector

{2} EXTSF

This 15 a mindature pheone jack for accommodation
ol an external speaker. Audio output impedance 15
B ohms, and the internal speaker will be cut off
when an external speaker is used via this jack

13y BACKUP switch

When this switeh is placed in the ON position_and
DC power is still connected to the POWER

connector, the memory circuits will still be held in
operating condition. 1T DO power is removed,
though, the memonzed Mrequencies will be lost,

i4) POWER

This receptacle accommodates the power cord. A

fuse is located in the power cord, rated at 10 amps.
WHEN REPLACING FUSES, BE CERTAIN TO
USE A FUSE OF 10 AMPS RATING. OUR
WARRANTY DOES NOT COVER DAMAGE
CAUSED BY IMPROPER FUSE REPLACEMENT.

UNDERSIDE CABINET SWITCHES
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i1) LOW POWER SWITCH

In the LOW position, power output will be ap-
proximately 3 watts, and in the HIGH position,
power output will be approximately 25 watts,

(2) TONE SQ

When the optional tone squelch unit is installed,
placing this switch in the ON position will activate
the subaudible encoder/decoder.

(3) BURST/CALL

When this switch is placed in the BURST position,
a ¥ second tone burst will be generated wheneyer
the PTT switch is activated, In the CALL position;
pressing the PTT switch will cause no tone to he
sent, The front panel CALL button will send a
tone and activate the PTT circuit for as long as the
switch s pushed, regardless of the position of the
BURST/CALL switch,



-

INSTALLATION

MOBILE INSTALLATION

For miobile service, the CPU-2500R should be n-
stalled where the digital display, controls, and
microphone are casily accessible for operation,
The transceiver may be installed in any position
without loss of performance. A suitable location
would be atop the transmission tunnel. A universal
bracket is supphicd with your transceiver for
maobile installation, Refer to Fig. | for mounting
details,

[ Use the universal mounting brackel as a
template for positioning the mounting holes,
Use a 3/16" diameter bit for drilling these
holes, allowing clearance [or the transceiver,
its cables and microphone, and its controls.
Secure the mounting bracket with the serews,
witshers, and nuts supplied, as shown in the
irawing,

2. PFase the transceiver into the guide rail, and
slide it into the desired position, Tighten the
knobs on the putside of the universal bracket
to secure the transceiver.

3. The microphone hanger may be installed
wherever convenient for access to the micro-
phone.

Power connections should be made directly to the
automeobile battery. Routing through the cigarette
highter may cause the lighter fuse to blow if the
fuse is not of sulficient rating. As well, connection
directly to the battery allows the memaory clrcuits
to remain activated when the ignition is tumed off,
using the BACK UP switch.

Connect the RED lead of the power cord to the
POSITIVE (+) battery terminal, and connect the
BLACK lead te the NEGATIVE (—) terminal. 17 il
is necessary to extend the power cable, use #16
AWG insulated copper wire, and wse the minimum
length practicable to reduce voltage drop.

CAUTION
BEFORE CONNECTING THE POWER CABLE
TO THE TRANSCEIVER, CHECK THE BAT-
TERY VOLTAGE WITH THE ENGINE RUN-
NING (BATTERY CHARGING), IF THE YOLT-
AGE EXCEEDS 15 VOLTS DC, THE REGU-
LATOR SHOULD BE READJUSTED SO THAT
THE HIGHEST CHARGING RATE DOES NOT
EXCEED 15 VOLTS, ALSO, BE ABSOLUTELY
CERTAIN THAT THE CORRECT BATTERY
POLARITY IS OBSERVED WHEN MAKING
CONNECTIONS. REVERSED POLARITY WILL
NOT DAMAGE THE CPU-2500R BECAUSE OF
THE PROTECTIVE CIRCUITRY INCORPO-
RATED IN DESIGN. HOWEVER, THE CPU-
2500R WILL NOT OPERATE UNDER CON-
DITIONS OF REVERSED SUPPLY POLARITY.

Connect the power cable to the POWER receptacle
on the rear apron, connect the coaxial cable from
the antenna to the rear apron ANT receptacle, and
connect the microphone to the jack appropriate
for the microphone in use. An extermal speaker
may be connected to the rear apron SP jack, if
desired. Use the speaker plug supplied with the
transceiver. Insertion of a plug into this jack auto-
matically cuts off the internal speaker,

Figure 1



BASE STATION INSTALLATION

A base station mounting stand is supplied with
your transceiver, to provide easier viewing of the
display and controls. A power supply capable of
supplying 7 amps at 13.6 VDC is required for
operation from AC mains. See your Yaesu dealer,
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ANTENNA CONSIDERATIONS

The CPU-2500R is designed for operation using an
antenna presenting a 50 ohm resistive load, The
automatic final transistor protection circuitry will
reduce the power output to protect the transistors
when a high antenna SWR ‘s encountered. The
SWR an the antenna should, if possible, he kept
below 1.5:1 at all times to secure full output
from the transceiver,

In most cases: coverage is a function of antenna
height, The antenna for base stalion operation
should be located as high and in the clear as
possible, Vertical polarization is standard for FM
communications in most areas, so be sure that your
antenna is  orented appropriately,  Popular
antennas for base station use include the 5/8 wave-
length vertical or one of the many stacked dipole
arrays, For accessing repeaters a long distance
away, 2 Yagi or other high gain directional array
may be required,

For mobile applications, the most  popular
antennas are the 1/4 wayelength vertical and the
5/8& wavelength vertical, which shows approximile-
ly 3 dB gain over the |/4 wavelength yertical. See
your Yaesu dealer for details of the Yaesu RSE-
series of antennas for mobile use,

Do not economize on coaxial cable, as much
power can be wasted in lossy transmission line.
For maobile use. the RG-384A/U type of coax may
bz used. To minimize loss. use the shortest length
that is possible. For base stations, use type RGEA/
U coaxial cable. For very long runs, type
RG17A/U, aluminum-jacketed “foamflex™ coax, or
air dielectric “*heliax’ cable may be used.



OPERATION

INITIAL CHECK

1. Rotatg the VOL and SQL controls fully
counterclockwise. Push the POWER switch
to turn the transceiver on, The digital display
should read 147.000 MHz (145.000 if your
‘unit s designed only for 144146 MHz
operalion),

]

Advance the VOL control to the point where
backpround neise s plainly  heard. 10 the
channel is clear, advance the SQL control
clockwise until the receiver 15 just silenced,
and the BUSY lamp tums off. Do not advance
the SQL control past this threshold point, so
s not 1o degrade the sensitivity of the
recelver to weak signals. The TONE 80 switch
should be OFF Tor this adjustment,

3. Set the HIJLOW switch on the underside of
the cabinet 1o the power level desired.,

FREQUENCY SELECTION USING MAIN DIAL

When the transceiver is initially turned on, fre-
quency control will be via the main tuning dial.
Alter memory operation, pressing the DIL button
will return control to the main dial. Rotate the dial
to secure the operaling Mrequency desired. As the
synthesizer steps are 10 kHz increments, pressing
of the 5 UP button is required for securing a fre-
quency such as 147.955 MHz, When the upper or
lower band edge is reached, the next synthesizer
step will automatically be to the opposite band
edge. Thus, after 147.990 MHz, the next step is
to 144.000 MHz. When a repeater split frequency
lalls putside the amateur band, the transceiver will
disable itself to prevent illegal operation,

Channel selection should not be made while the
CPU-2500R is transmitting.

MEMORY OPERATION

In order to store a frequency selected per the pre-
ceeding section, proceed as follows: rotate the
MEMORY CHANNEL SELECTOR switch to the
M1 position and press the MEMORY button. The
frequency is now stored. Another frequency can
be stored by rotating the MEMORY CHANNEL
SELECTOR switch to M2. dialing another fre-
quency, and pressing the MEMORY button again,

In like fashion, memory positions M3 and M4 may
be programmed at the discretion of the operator.

To recall 3 memorized frequency, piess the MR
button. Now frequency control is in the memory
circuitry. Rotating the MEMORY CHANNEL
SELECTOR to positions M1-M4 will select the
desired frequency. To retumn {requency control to
the main tuning dial, push DIL.

For holding memonized frequencies after the
transcewver is turned off activate the rear apron
BACK UP switch (before the CPU-2500R isiturn-
ed off ). Remember that power must be up‘pii*
ed to the rear apron power connector for this
backup function to be performed, Current dra-
in during backup operation is  approximately 30
mA.

SCANNER OPERATION

Press the front panel DIL and MAN swilches.
Pressing the UP switch will now cause the CPU
scunner to scan higher in frequency in 10 kHz
steps. Pressing the microphone PTT switch or
the front panel CALL button will halt thé scan
without transmitting a signal. A second press of
the PTT or CALL switch will cause the trans-
mitter to be activated,

In like fushion, pressing the DOWN button will
cause the scanner to scan lower in frequency.
Press the PTT or CALL buttons to halt the scan,

If frequencies are programmed in the memory
slots, pressing MR and either the UP or DOWN
button will cause the four memory channels to
be scanned. The scan may be halted as deéscribed
previoushy.

To secure automatic stopping of the scan at a
desired frequency, set the SCAN STOP switch
to AUTO. Now, when the SCAN STOP MODE
switch is in the BUSY position, the scanner will
hold on the first channel it finds which is aceupied
(containing a signal strong enough to trip the
squeich). When the SCAN STOP MODE switch
is in the CLEAR position, the scanner will stop
when it finds a clear channel, Note that, when the
SCAN STOP MODE switch is in the BUSY
position, the squelch must be adjusted to mute
the receiver under nosignal conditions: otherwise,
if the SQL control is fully counter-clockwise, for
example, the scanner will only advance one
channel at a time, thinking that a busy channel has
been found.



When using the optional fone squelch, the auto
scan is ¢controlled’ by the main squelch, not the
tone squelch, Thus, the scan may be halted in the
BUSY mode by a signal not breaking the tone
squelch,

When using the standard microphone, pressing the
UP or DOWN swiltches on the microphone will
have the same effectias the UP and DOWN switches
on the front panel of the CPU-2500R,

KEYBOARD MICROPHONE YM 2500
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KEYBOARD MICROPHONE OPERATION

The keyboard microphone for the CPU 2500R
allows remote programming of memary frequen-
cies, dialing in of transceive fregquencles, remo-
te actuation of the scanner, and remote progra-
mming of auxiliary splits For repeaters,

PTT and scanning operation is wdentical to that of
the standard microphone.

When the PTT switch is depressed for transmission,
the kevboard becomes a tone pad for accessing
autopatch facilities on repeaters, or for other
control purposes. The two-tone audio frequencies
are shown in Fig. 2. VRee, located on the
MONITOR UNIT (PB-1897), sets the level Tor the
spenker momitor of the two-tone signal, VRao sets
the two-tone audio output level to the transmitter,
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For dialing in an operating frequency. place the front panel MEMORY CHANNEL SELECTOR switch in
the KEY position. To dial in 146.52 MHz, press 652" and DIL. 146.52 MHz will now be your operating
frequency. Do not press “6520%, as the final digit is already programmed. If four numbers are addressed,
the display will, when you press DIL. indicate “14E, " which means an error has been made. Press CE (Cl
gar Entry) to erase the mistake and return to the original operating frequency,

I you should press “6520™ but not DIL, simply press “632" again, then DIL. The digits will simply be
shifted dn the register. making error correction easy. When “{4E. " is displayed. the transmitter will
not function, thus preventing out-of-band operation.

Press

DIL
6
[

=

2
ENT/DIL

Display

146.450
14 . 60
14 .650
146.520
146.520

Commenis

Original frequency.
Program 146,520 MHz

Correctly programmed .

To store 146,940 MHz in memaory position M1, press “694™ and DIL. Now press “1" and M on the key-
bouard. 146,940 MHz will now be stered in M1. To store 146.520 MHz in M2, press “652" and DIL, then
press 2" and M. To recall 146,940 MHz, press *1" and MR. To recall 146,520 MHz, press “2" and MR,
Fhe other memaory channels may be treated in like fashion.

Press

O

9

4
ENT /DL

|

M

Display
146.520
14 . 60
14 690
146,940
146.940
14 . 10
146.940

Comments
Original frequency.
Now program 146,940 MHz.

Correctly entered.
Enter 146.940 into memory position 1.
Correctly stored in M1,

The Tollowing examples will demonstrate typical input errors when using the kevboard microphone, as
will as the remedial aclion required.

OVERFLOW ERROR CORRECTION

Press

t

g

4

]
ENT/DIL

CE

3

L

4
ENT/DIL

Display

146.520
14 . a0
14 690
146.940
14 . 00
14E. 0
146.520
14 . 60
14 690
146.940
146.940

Comments

Orizinal frequency.
Now program [46.940 MHz.

Overflow,
Error:
Return to original frequency, try again.

Correctly entered.



IMPROPER MEMORY CHANNEL PROGRAMMING

Press . Ihsplay - Comments
146.520 Original frequency -
6 14 . 60 Program 146.940 into memory.
9 14 690
9 146.940
ENT{DIL 146.940

5 14 . 50
M 14E. 0 Nomemory position 5, error detected,

CcE 146,940 Clear, return to programmed frequency.
2 14 . 20 Try again.
M 146,940 146.940 correctly stored in memaory position, 2

SCANNING WITHOUT FREQUENCY DISPLAYED

Press Drisplay Comments
146.520 Qriginal Trequency.
i 146. 60 Program 146.940 MHz.
DN or UP 4. 0 Scanning, no display.
CE 4. 0 Scanning, no display, CE will not clear.
PTT sw. 146.650 Scan halted normally, scan stop frequency displayed.

USE OF OVERFLOW FOR ERROR CORRECTION

Press Display Comments
146.520 Original frequency.
& 14 . 60 Program 146.940 MHz.
9 14 .690
5 146.950 Pressed wrong button.
fr 14 . a0 No need to-clear, deliberately overflow.
Y 14 .690
4 146.940

ENT/DIL 146.940 Correctly programmed.

FAILURE TO PRESS ENT/DIL

Press Display Comments
146520 Original frequency.
f 14 . 60 Program 146.940 MHz.
e} 14 690
4 i46.940
PTT sw, 14E. 0 Transmit, did not press ENT/DIL.
PTT off 146.520 Returned to original frequency, no transmission oceurred.
& 14 . 60 Try again.
& 14 .690
4 146.940
ENT/DIL 146,940 Correctly programmed.

=12




ATTEMPTS TO PROGRAM OUTSIDE BAND

Press . Display Commenis
& 146.520 Crriginal frequency,
8 14 . RO Program 148 880 MHz.
L i4 880
! 148.880
ENT/DIL 14E. 0 Error, frequency outside band.
GiE, 146,520 Return to original frequency.
146.520 Orniginal frequency.
G 14 . RO Mistake, intended to press 7,
CE 4. 0 Clear register.
7 14 . 70 Program 147,390 MHz.
3 14 .730
4 147.390
ENT/DIL 147.390 Correctly programmed, .
146.520  Original frequency.
b 14 . 80 Program 148 880 MHa.
B 14 .880
8 148.8580
ENT/DIL 14E. 0  Error, frequency outside
PN or LI1P 14E. 0O Pressed scan switch with no frequency programmed.
CE 14E, 0 CE does not clear here,
PTT sw, 14E. 0O
ER 146.520 Return to onginal freqguency

REPEATER OPERATION

Repeater operation is easily accomplished with the CPU-2500R. Placing the front panel TX OFFSET
SELECTOR switch in the +600 or —600 position will provide transmit requency offset of +600 kHz or
~600 kHz, respectively. In the United States, —600 kHz shift is generally used between 144 and 147 MHz,

. while +600 kHz is used above 147 MHz.

STANDARD +600 kHz REPEATER SHIFT OPERATION

| 196194 T 496350
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Choose receive frequency on dial. Press PTT switch: TX frequency displayed,

TX OFFSET 1o —600,
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Press PTT switch: TX frequency displayed,

To program an*auxiliary split when using the standard type microphone, set the CPU-2500R dial to the

desired feceive frequency (repeater output frequency

). Rotate the MEMORY UHANNEL SELECTOR

switeh 1o the RM [(Receive Memory) position, Press the MEMORY switch to store the receive frequency in
memory. Now, rotate the main tuning dial to the desired transmitting frequency. Press the MR switch, and
you will be receiving on the memorized frequency (Slored in the MO position), while transmitting on the

didled Trequency. W yvou wish to change the transmit

frequency, press DIL again, dial in a new TX fre-

quency, press MR again, and the new combination will be programmed,
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When the kevboard microphone is used,

|E
] E
{

Press PTT switch: TX on dial frequency.

the above operation is accomplished thus;

gl G the

desired receive frequency on the keyboard. Press DIL, 0 (zero). and M. Now dial in the desired transmit
frequency on the keyboard, and press MR, The auxiliary split is now programmed. To program another
TX frequency, press DIL, dial in the new (requency, press DIL, then press *0” M and MR o program (he

new split.
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IT‘a particular frequency shift is frequently used, the shift may be programmed
from the keyboard microphone. For example, to program a +700 kHz shilt, dial
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Frequency now stored correctly.
Program 146.240 as transmit frequency,
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Transmit frequency entered. Set to

SELECT sw. to RM. RX on 146940,
On the air, TX on 146.240.
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in 70" on the keyboard, push SET, then place the TX OFFSET SELECTOR1to
the +SFT (+SHIFT) position,

Press
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Place TX OFFSET SELECTOR 1o +SFT for +700 kHz shift.
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This may be extended to any frequency within the
operating range of the transceiver. For example. it

is possible 1o program a shift of 2.2 MHz down as

{allows: dial in 220" on the keyboard, press SET,
and then set the TX OFFSET SELECTOR to+or
— SFT, as desired. I the shift is outside the
amateur band, the display will indicate that an
error hids been made when the PTT switeh s
getivated, thus preventing illegal operation.

Be careful when using alternative splits not to
interfere: with the operation of other users. For
example, the inadvertant transmission of FM near
144,100 MHz might cause interference to weak-
signal DXers or other operators using S5B or CW,
THINK BEFORE YOU SHIFT!

Tone-actuated repeaters can be accessed by means
af the Dbuilt-in tone burst generator, which is
activated by placing the BURST/CALL switch
(cabinet botiom) in the BURST position. In this
made, pushing the microphone PTT switeh will
cause insertion of the burst signal at the beginning
of each transmission, In the CALL position, push-
ing the lront panel CALL butten will activate the
tone and the PTT for as leng as the bution is
depressed,

The audio frequency of the tone burst signal may
be programmed for any frequency between 671
and 2900 Hz, by use of a crystal and by position-
ing the sele¢tor plug on the tone burst unit. The
US model normally is set up for 1800 Hz oper-
ation, and the FEuropean model for 1750 Hz
operation, The charts will show the relation be-
tween the position of the selector plug, the crystal
frequency, and the tone frequency. Moving the
selector plug will change the tone frequency by a
factor of two or four, as shown in the charts.

Tone Froquensy [Molgiplber Plng Basithn  Coetal Fregquesey |
— =S===" T e
671 —1342 -il.'lgﬁ_l_ A 2750 —3300 1
1£:35;i | 2048 i _l_ E?SQ—SM'-‘I; |
we6—20 | 024 ¢ 2ws0-2090 |
Crvstul [requeney = Tone I~.‘: poueney ¥ Multiplier
Table |

OPTIONAL TONE SQUELCH OPERATION

The optional tone squelch circuit consists of a sub-

< audible encoder and decoder which can provide
selective communication on otherwise busy chan-

nels. The tone frequency is preset to 77 Hz at the
factory,

When the TONE 850Q switch on the bottom of the
cabinet is placed in the ON position, the receiver
will be quieted until a signal containing an identical
audio tone is recelved, at which time the tone
squelch will activate the receiver.

If other stations are present on the channel, with-
oul the tone squelch signal, the front panel BUSY
lamp will light up, indicating that the channel is in

use,

Before transmitting on a channel, make sure that
the BUSY lamp is not lighted, to avoid interference
to other users. The purpose of the tone squelch
system is to provide silent listening on a channel
where there are many stations calling, It is nol
designed to allow two stations equipped with tone
squelch to have priority vse of a channel,

RED WIRE MUST BE CUT
WHEM TONE SCRELCH UNIT INSTALLED,

. - SOLDER
%TH SOUELCH LMIT
3 =

s <F

RECEIVER UNIT

TONE SQUELCH INSTALLATION (OPTION)
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CIRCUIT THEORY

The block diagram and circuit description to fol-
low will provide you with a better understanding
of this transceiver, Refer to the schematic diagram
lor specific component details.

The CPU-2500R consists of a transmitter and a
double-conversion  superheterodyne
phase lock loop synthesizer provides channel
seleclion over the entire 144148 MHz band, in
conjunction with the optical coupling syvstem. The
frequency range may be limited at the factory to
[44—146 MHz or 144148 MHz, to conform to
local regulations. Solid state circuitry is employed
throughout the CPU-2500R, which is designed for
operation from a 13,6 VDC = 10% negative ground
PHOWET source,

TRANSMITTER

The transmitter produces a frequency modulated
gignal. The audio signal from the microphone is set
to a proper level by VRzpi, and is amplified by
Qzo1, Quoz., and Qzoa (28C1815YY The audio
outpul from Qaga 1% coupled to the instantgneous
deviation control (IDC), where both positive and
negative peaks are clipped by diodes Dyoy and
Doz (181555), The output from Quez is fed
through a low-pass filter consisting of Czia, Laor,

receiver. A

and Caypa, thus eliminating harmonics above the
speech range caused by clipping. The deviation
level is set by VRaigz, and it is adjusted at the
factory for a nominal deviation of + 5 kHz.

The speech signal is then applied to a phase modu-
lator varactor diode Daas (18V50), which vanes
the frequency of the 10,7 MHz crystal controlled
oscillator Oza4 (28C1815Y). The frequency modu-
lated 10.7 MHz signal is then amplified by buffer
amplifier Qzes (2SC1815Y) and fed to a balanced
mixer consisting of Qags and Qs (2SKISGR).
Here the signal is converted up to 144—148 MHz
by mixing 'with the 1333-137.3 MHz signal
supplied from the VCO (voltage controlled oscil-
lator), on the -PLL UNIT. The ocutput from the
balanced mixer i fed through a bandpass filter
consisting  of ':I_\:zu;;a-;Tz_gg to amplifiers Qazos
(3SK51), Qzgr (25€535A). and Qi (2SCT41).
providing 200 mW of drve (o the RF POWER
UNIT. Tans—T20e -are tuned to the transmitting
frequency by wvaractor diodes Dazos —Daos
(152209). PA amplifier module Qaar (VP-20A)
provides 25 watts of RF energy through a diode
switch and low-pass filter into a 50 ohm load.
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A small partion of the RF output is rectified by
diode Daoz (1S188FM); the resulting DC voltage
is fed to the front panel meter for an indication
of the relative power output from the transmitter.
VRaiga allows setting of the relative power outpul
meter deflection range. The DC outpul from Dz
is also fed to the control unit for activation ol the
ON AIR lamp while transmitting.

If the transmitter is activated without an antenna
being connected, or if a high VSWR is present al
the antenna receptacle, the rellected power is
detected through Tap: and Dioy (1S188FM), pro-
ducing a DC voltage. Q212 (28C1815Y) conducts
with the application of DU voltage through VIRag: ,
causing a decrease in the collector current of
Q213 (2SCIR1SY). As a result, the collector volt-
age of Q214 (25A496Y) drops, causing Q12 to
decrease current and supply voltage to the PA
transistor, thus protecting that component. The
threshold level is set by VRaaz. This circuit is also
used to switch the power output down to 3 watls
when the HIGH/LOW switch is placed in the LOW
position, The amount of power reduction is set by
VRzoa.

The tone burst circuit consists of & liming gener-
ator and a gated multivibrator, With the BURST/
CALL switch In the BURST pesition, 4 DC voltage
is applied to trigger Qa5 (4011), which generates
a4 pulse of 05—1 second duration, The pulse
switches Qzpe (2ZSCLB15Y) to supply DC voltage
to Qupr (MSM5376), where the clock signal is
divided by 1024, 2048, or 4096, producing an
accurate tone burst signal. The burst signal is fed
to the base of microphone amplifier (o1, The
front panel CALL button provides a manual
switch for actuation of the audio tone, as well as
the transceiver* PTT. The tone level is set by
VRa2gs. while the bumst length is set by VRaps,
RECEIVER

The input signal from the antenna is fed through a
low-pass filter consisting of Ly, Lior. Cp, Caoy —
103, and Caga. and T/R relay RLyn, to.RF ampli-
fier Qro1 (38K51), a dual-gate FET. The amplified
signal is then fed through a fourstage high-Q co-
axial resonator to the first mixer, Qm:__g-SSKSI}.
This front end configuration provides ;}hjﬂh im-
munity from ¢ross modulation and other spurious
responses, while providing a low system noise
figure.



The 144— 148 MHz signal is heterodyvned with the
first local oscillator, producing a 10.7 MHz flirst IF
signal. The first local oscillator signal is delivered
from the PLL VCO circuit. The first IF signal is
fed through crystal filter XF-101, which has a
passband of +15 kHz, and amplified by IF ampli-
lier Qyoq (3SK51) The amplified IF signal is fied
through CE-101, and then delivered to the second
mixer, Qros (ISCIBISY), where the heterodyne
signal of 10.245 MHz from Qios (25C1815Y) is
injected: the result is w 455 kHz second 1F signal
CF-101, with a bandwidth of 1 200 kHz, prevents
image  fesponses  (produced by  mixing) from
degrading receiver performance

Cascaded ceramic filters CFygs and CFios provide
a +7.5 kHz bandwidth for the receiver. IF ampli-
figrs Qpo3—0ine (258CIB15Y) deliver the 455 kHz
IF signal to Qe (e PCSTTHY), whire any amplitude
variation is eliminated. The signal is then delivered
Lo ceramic deseriminator CDyor and diodes [Dyoa
and Dyge (151 88FM )

The discriminator produces an audio output in
response 1o a corresponding Trequency shift in the
IF, signal, The audio output signal is amplified by
Q94 and Qyys (2SCIB1SY) forapplication across
the VOLUME control VR 1, to the input of Qe
(pPC575C2), which delivers 1.5 watts of audio to
the loudspeaker. The audio response is shaped by
the low pass filter at Oy 6.

A portion of the 455 kHz IF signal is rectified by
Dygs and Dygy ( 1S188FM) for S-meter indication.
VRym provides calibration of the S-meter
deflection level.

When no carrier is present in the 455 kHz IF, the
high frequency noise at the discmminator oulput is
amplified by Qi1 and Quz (2SCI815Y) and
detected by Dyos and Dios (15188FM), producing
a DC voltage, This voltage actiwdtes switch Quia
(2SC1815Y). As Q13 conducts, the base of Qi
is grounhded, thus disabling the audio amplifier.
When a garrier is present in the 455 kHz IF, the
noise is removed from the discriminator output;
the audjo.amplifier then returns o normal oper-
ation.

When the squelch circuit opens (Qyi4 conducting),
famp Llr‘if'-'tr Q115 (25C1815Y) draws current, caus-
ing the BUSY lamp to light up. The squelch is pre-
set by VRigz, and VRyy 18 the front panel SQL
control,
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HETERODYNE OSCILLATOR

The heterodyne signal is generated by the PLL
(phase lock loop) circuit consisting of a voltage
controlled oscillator (VCO), a reference crystal
oscillator, a programmable divider, and a phase
comparator.

VOO oscillator Qaor (2SKI9GR) generates o
1333 1373 MHz signal. The oscillator [requency
is controlled by varactor diode Daor (152209),
which varies the capacitance of a tuned ¢lrouit
consisting of Lagy, TCao1, and Cana, Caps in ac-
cordance with a DC voltuge supplied from phase
comparator Q45 (TC5081 ).

The output signal from Qaay is amplificd by bulter
ampliliers Qaoz (2SKI19GR) and Qags (3SK40M)
and fed through diode switch Daoa /Daoy (151555)
to the receiver or transmitler mixerns.

A portion of the output from Qaga is led thraugh
buffer amplifier Qapy (3SK40M) to a PLL mixer
Qaos (2SC335A), producing a4 |-5 MHz PLL IF
signal through mixing with the PLL heterodyne
signal.

The PLL heterodyne signal is generated by an
overtone-crystalcontrolled oscillator Qar
(28C5335A).

Diode s$witches Daps and Daos (151555) select
the appropriate crystal in accordance with the TX
OFFSET SELECTOR switch and the 5 UP switch.
The output from Qg I8 fed to the PLL mixer
{J&!:j.

Crystal oscillator Qa2 (28C373) pgenerates a
10.24 MHz signal, and its output is fed to scaler/
divider Quog (uPD857C), where a 10 kHz refer-
ence signal is produced.

Digital phase comparator Qapy (TC3081P) com-
pares the phase of the PLL IF signal with that of
the reference signal, and any phase difference:
is converted into an error correcting voltage. This
error correcting voltage is fed through buffer
Qapz (2SK30AY) and amplifier Q4,3 (28C1000-
GR) to varactor diode Daays which changes the
autput signal phase to lock with that of the refer-
ence signal.




When the VCO is locked, the constant voltage at
pin 4 of Qe is applied to Qais (ZBAS640),
causing it to conduel; in turn, Qe (2SC1313Y)
cuts of . The “H™ voltage at the collector of Qais
turms Qayr (25C1R15Y) ON, supplying DC voltage
to the earlier exciter stages Qaoz and Qaoa. When
the VOO is unlocked, the DC voltage at the emitter
of Qarr drops, preventing nommal operation of
Qanz and Qana .

The output wvoltage from Qaie is reversed n
polarity by Qaie (28CIR1LSY) and applied 1o
Oarg (28C1815Y), keeping the collector of Qais
" in order to drive the digital display. The volt-
gpe is also applied to Q)2 (2SCIBISY), which
supplies DC voltage to audio amplifier Qyya.

When the VCO 15 unlocked, the collector IO volt-
age drops, causing the LED'S to tum off; simul-
taneously, audio amplifier Qy 54 s muted, silencing
the receiver, The receiver remains muted unul VCO
loek is achieyed,

PLL CONTROL

Control of the PLL circuitry is by means of a 4-hit
central processing unit (CPU). The CPU controls
frequency selection By means of the main funing
dial. the scanners, the memory, and the keyboard
microphone. The necessary memory storage
capability s provided for in g read-only memory,
located within the CPU,

DISPLAY

The digital display consists of 7 seven-segment light
emitting diode display digits, Daygy - Dasy (5082
T740). Drivers Qgoa—Qsos(25ATIY) and sepment
drivers Qgor - Qaia (2SA564) provide the necessary
input to drive the display correctly

LocaL, OUT (1333 - 13T 3IMH)

333 I373MHz sazzuoa.?
FET] o402 0405 oalt 0
25KIS9BL 2SKIGGR 2505354 |- 2505354
YCO BUFF Wi osc o=
132 305MHz
10-5.0MHz
1Ok Hz
0413 LI e 94%9?5 ;5?:%?3
DOOGR —| TC50BIP uPD B5TC =
ESmLPF PHOET [ | P.DiV 0scC 110,24(}MH1
IOkHz { \P I
N=1/100-1/499
|
PLL
CONTROL
UNIT
L4

[CONTROL UNIT
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POWER SUPPLY

A DC 136 VDC is required for operation of the
transeeiver, DC 13,6 VIXC is used for audio PA
Quio, relay RLagy, and the lamps. The supply
voltage to the dnver and transmitter PA is fed
through veltage regulator Qy (28D235), which is
conlrolled by the HIGH/LOW switch and the
automatic final protection circuil.
Voltage regulator ~Qgoy  (pPC14305)  regulates
the supply voltage at 5 VDC to supply the memory
backup circuit, thus holding the memornzed fre-
guencies when the transceiver is turmed off, Qg0
(25C496Y) provides a regulnted 8 VBC for the
cortrel circuitry, Qyzy (28C496Y) provides 8 volls
For the receiver strip and the transmitter low level
cirguils, Qyaa provides 5 VDO for the lome
cireuits,

OPTIONAL TONE SQUELCH CIRCUIT

The tone squelch circuitry. permits selective calling
and listening on otherwise busy channels. The en-
coder transmits a subaudible low-frequency tone,
and the decoder mutes the receiver until a similar
subaudible tone is received on an incoming signal
The tone signal can beé set to any Mequency with-
in the range of 70-250 He,

[he tone signal is generited by Qg2 (NESGT); its
[requency is set by Reye, YRspa, and Csyp. The
level of the tone signal is set by VRsgq and fed
through buffer amplifier Qsos (2SKI19GR) to a
low-pass filter consisting of the *d” unit of
operational amplifier Qser (MC3403). The tone
signal is then superimposed on the speech signal,
The constants for setting the
obtlained from Table 2.

frequency are

The audio output from the receiver discriminator
is fed to unit *a™ of Qagq. Unit 8™ fomms a high-
pass filter, while unit “b™ foms a T-notch filter.
Both filiers remove the tone signal from the audio
signal which subsequently is fed through audio
amplifier Qsos (25C372Y) to the receiver audio
amplifier Q4.

The tone signal passes through a low-pass filter at
unit ¢ of sy, and is fed to Qsgz. When the
tone f(requency on the incoming signal matches
that of the transmitted signal from the CPU-2300R.
the voltage at pin 8 of Qsez becomes low, causing
Wsoa (25C372Y) to switch off. In turn, proper bias
s applied 1o Qe for normal eperation,

21

Without a proper tone signal, Qsaq conducts, re-
moving “bias from Qiie, and henee disabling the
audio circuit. s
As the conventional squeleh circuit is operilive
when the tone squelch is switched in, the BUSY
lamp will light up when the channel is occupied,
indicating that no transmission shouldgbe made
oul of courtésy to the other operators,
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Table 2

TONE SQUELCH UNIT (OPTION)



MAINTENANCE & ALIGNMENT

GENERAL

The CPU-2500R has been carefully aligned and
tested at the factory prior to shipment. The reli-
ability of the solid-state devices used in the CPU-
2500R should provide years of trouble-free service
il the transceiver 18 not abused, and if normal,
routing maintenance is earried out,

THE FOLLOWING PRECAUTIONS SHOULD
BE OBSERVED IN ORDER TO PREVENT
DAMAGE TO THE TRANSCEIVER:

(13 Do not exceed 15 volts DC at the power
receptacte, When operating mobile, check
the battery voltage under load (transmitter
keyved) with the engine running fast enough
that the ammeter shows a charge, As well,
do not operate the CPU-2500R if the battery
vollage is below 1 2 VDO

(2 Avoid prolonged exposure to direct sunshine,
and do not expose the transceiver directly to
waler,

TOP

ROUTINE MAINTENANCE

Routine maintenance should be limited to keeping
the transcgiver clean, and making periodic checks
of the transmitter power output and the recéiver
sensitivity. '

Cleaning:

When the transceiver has been used in o dusty
or sandy area, the interior may require
periodic cleaning. A vacuum cleaner may be
used for loose dirt, while caked or otherwise
accumulated dirt may be removed with a soft
brush. Check the interior to make sure that
it is completely dry before replacing the case
and operating the transceiver. The exterior
may be wiped with a damp cloth a5 oftén as
needed.,

GJ-L
{RF POWER MODULE)

-RESOMATOR UNT(PE- | BOCQ)

h)—— RECEIVER UMIT(PB- | 781)

RED WIRE MUST BE CUT
WHEN TONE SQUELCH UNIT
IS INSTALLED

TONE SQUELCH UNIT

T {WHEN INSTALLED]

PLL CONTROL UNIT
{Pa- 1795)

LED DRIVER UNIT
(PB- 1797}

i . DISPLAY UNIT
| (PB:1798)

VIEW




PERFORMANCE CHECKS

Make all performance checks at 13.5 VDC under
load,

Check the transmitter output as fallows:

fa) Conmect a suitable dummy load/RF watt-
meter to the ANT receptacle,

{b) Set the channel selector to any channel and
key the transmitter, Observe the RF power
output, which should be approximately 235
wills (MIGH), The S-meter should indicate
between 6 and 8 on the relative output scale
at full powaer,

Check the receiver sensitivity as follows;

fa} Connect an AC yoltmeter (o the SP orecep-
tacle, and set the SQUELCH control fully
counterclockwise.

(b) Connect the RF outpul of a precision VHF
signal generator to the ANT receptacle. Note
the VI'VM reading with no signal generator
input, Adjust the VOLUME control and the

I'JRIJI:I

{MONITOR LEVEL)
WRuws
{ TONE LEVEL)

VTVM range. as required, to oblain approxi-
mately a full scale reading on the VTWVM,
Do NOT change the VOLUME control setting
after this adjustment is made.

(c) Set the signal generator to the receiving fre-
qguency of the trapsceiver, and adjust the out-
put amplitude of the signal generator until the
VI'VM reads 1/100th (20 dB decrease) of the
reading in step (b), The signal generator out-
put voltage at this point is the 20 dB quicting
sensitivity, and the level should be approxi-
mately 0.3 pV,

It the above performance checks indicate the need
for realignment, it is recommended that the unit be
returned to your dealer for servicing. The sophisti-
cated CPU and control circuitry, in particular, are
so critical that they should not be touched by
other than an experienced technician, Attempts to
realign the transcewer tuned circuits without the
proper test equipment may result in degraded
transceiver performance,
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ALIGNMENT

SOME OF THE FOLLOWING ALIGNMENT
PROCEDURES REQUIRE SPECIALIZED TEST
EQUIPMENT AND  TECHNIQUES. AND
SHOULD ONLY BE PERFORMED BY AN
EXPERIENCED TECHNICIAN,

RECEIVER -
i1y RF Amplifier
a) Connect a calibrated VHE signal gener-
atar to the antenna receplacle, and set
the channel selector to 147000 MHe,
by  Tune the signal generator Lo the receve
frequency, and peak Lyor, Lioa, TGy
TCioa, Tioy, and Tyiea fora maximum
S-meter reading,

(2} First IF Amplifier

a)  Connect a sweep generator o the second
gate of Qroz. Connect an oscilloscope
through a detector to the drain of Qos.

B)  Set the frequency of the sweep generator
to 10.7 MHz, and apply output from the
gengrator, Adjust Tyey until the scope
pattern  illustrated in  Figure 3 is
obtained,

3
RECEIVER UNIT({PB-17391)

¢l Disconnect the sweep penerator and
scope, Measure the RF injection voltage
to the second gate of Qyns, A nominal
value is | volt RMS.

(3) S-Meter Sensitivity

) Apply the output from the signal gener-
ator to the antenna receptacle. Peak
Tioa for a maximum S-meter réading on
the generator signal,

by  Set the output level of the signal pener-
ator to 20 dB, and adjust VRyoy lor o
full-scale deflection of the S-meter,

(4)  Naoise Squelch Threshold
a)  Apply a 0 dB signal from the signal
penerator at 147,000 MH:z.
by Set the front panel SQL switch to the
fully clockwise position. Adjust YRiaz
until the squelch just opens, Do not
advance VR 52 past the threshold point,

Counter C'ounler
clockwise Clockwise Clockwise  elockwise
rd A F '

e, . ]
|. |';-.- = “.‘I i rll-.:ll I e J_\If___\
Y i : ;
- | i
e it | 2 J1 [
i A o lg. "4
L S v N

Rear View

FESGHATOR UNIT IFB 1000}
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c)

dy

e)

]

Place the TONE SQ switch in the ON
position. Set the signal generator output
to — I dR.

Adjust  VRjes uatil  the Squelch
threshold is found, Do not vary VR g4
away from the threshold point:

Turn off the signal generator,

Rotate the front panel SQL control until
the squelch threshold is found. Back ofl
on the SQL control very slightly so that
the receiver is just muted. Now apply
output from the signal generator. A
signal of approximately —12 dB should
be required to trip the squelch.

TRANSMITTER ALIGNMENT (Align at 146,000

MHz)
Note:

When making the automatic final protec-
tion (AFP) circuit adjustment, be cerfain to
lollow the instructions regarding con-
nection of the dummy load explicitly. If no
load is connected when the AEF is out of
transistor may be

alignment, the final

damaged,

(1)

10.7 MHz TX Alignment

“a)

b

c)

Connect the RF probe of a VTVM to
I'P2oy.

Adjust Tsoy for a maximum indication
on the VTVM. A value s
350 mV RMS.

Connect a frequency counter to TPag,,
and adjust Lioz Tor a reading of 10,700
MHz £ 100 Hz on the counter.

nominal

Mixer/Interstage Alignment

a)

h)

d)

I‘"_

Connect o dummy load/wattmeter to the
antenna jack,
Connect the RF
gu[L’- I {!F‘I{J:”ﬂ_.

probe ol a VTVM 1o

Close the microphone PTT switch, and
adjust  Tao for o maximum
VTVM indication, A nominal reading is
100 mV RMS.

Connect 4 DO voltmeter to TPaga, and
Taoa and TCy0¢ for a maxi-
mum reading on the DC voltmeter,

Tiva

adjust Tagy

Remove the DC voltmeter, and adjust
T;-_ul T_mg, and T(‘J“i --T{-:zu;q for imaxi-
mum power output as indicated on the
wialttmeler.

TRANSMITTER UNIT(PB- | 792)
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(3) Modulator Alignment (4) Tone Burst

a)  Set up the test equipment as specified in a)  Push the front panel CALL switch.
Figure 4. ! b) Connect an oscilloscope to the center

) As shown in Figure 4, set VRzo; and pin of VRagz, and confirm’ that oscil- .
VRiny to the center of their ranges. lation of the eircuit is taking place:
Apply a signal of 1 KHz at 25 mV from ¢) Connect a freguency counler to the
an audio oscillator connected to the center pin of ¥Rzos, and confirm’ that
microphone jack. the burst signal is of the proper fre-

¢y Short the PTT connection at pin 4 of the quency (1800 Hz for.the USA model,
mic jack to ground, Adjust Y Rzoz for an etc.). Release the CALL switch.
indication of + 4.5 kHz on the deviation 4y Return to step ) of section 3, “Modu- i
meter lator Alignment™. Adjust VRzoe while

d)y  Set the audio generator for an output of pressing the CALL switch to establish {
2.5 mV. Adjust VRz01 Toradeviation of that the FM deviation is = 3.5 kHz with
+ 3.5 kM2 as indicated on the deviation application of the bumst signal. Release
meter, the CALL button after this alignment.

¢y While listening on a monitor receiver,
place the BURST/CALL switch in the

CM Coupler [ ] BURST position, and close the micro-
o l Meter phone PTT switch, Confirm that the
AN J.{'[l (hammy Load ) burst signal is of the desired duration
{factory set at 0.5 second), VRzps pro-
vides adjustment of the burst length,
| Ferwaatiom
Transceiver —— o O 151 AFP Circuit, PO Meter, and Local Quipul
Oscillo a)  Connect a dummy load/wattmeter to the
SEOpe antenna receptacle,
OO0 ] IT b1  Connect a DC voltmeter (+) lead to the
Audfuo cathode of Dipr, and the (=) lead tlo
— Sssilinlor ground, Adjust VRapy for minimum
e cathode yvoltage,
Fig, 4

Cathode —d)
tho ﬁ'
il

BOOSTER UNIT(PB-1793)




cl

d)

Remove the dummy load/wattincter
from the antenna receptacle.

Connect 4 DC ammeter with a 10 am-
p{:n.:{‘full scale capability to the (+) lead
iof the power cord,

While transmitting, adjust VRio2 for a
reading.of 2 amps on the DC ammeter.
Reconnect the dummy load/wattmeter
to the ntenna receptacle, Adjust VREaos
for a reading of & on the front pancl
meter, This calibrates the relative output
meler,

Ta set the low power mode outpul
power, set the power switch to the LOW
position, Adjust VRzea while transmit-
ting for a reading of 3 watts output on
the wattmeter,

PLL ALIGNMENT

(1) 10.240 MHz Oscillator Alignment

i)

by

Connect the RF probe of a VIVM to the
emitter of Qaos. Confirm that oscillation
is taking place at a level of approximatce-
ly 1.1 V RMS.

Connect a frequency counter to TP,
located on the PLL Unit. Adjust TCa02
for a reading of exactly 5.1200 MHz

(2) FLL _Lﬂ_cal. Multiplier Stages
a) In the receive mode, connect the RF
probe of a VTVM to theemitterof Qi
Confirm that the stage is oscillating at &
level ol approximately 180 mY EMS,

b} Connect a DC voltmeter using a 10 volt
scile to TP3. Adjust TCao to secure a
voltageof 3.3 volts.

¢)  Connect an oscilloscope to "TP:. and
adjust Tapa and Taoa for a4 maxinmum
deflection on the scope.

dy  Connect the RE probe of a VTVM to the
cathodes of Daoa (Daoa. Adjust Tany for

a maximum reading on the ¥YTVM, A
nominal reading is 540 mV RMS.

(3) PLL Local Frequency

a)  Connect a [lrequency counter to the
cathodes of Daoz /Daos.

) Adjust TCapa Tor a reading of 135,300
MHz = 100 Hz on the counter,

¢)  Press the front panel 5 UP button, and
adjust TCana for 4 reading of 135305
MHz + 100 Hz on the counler.

i4) UNLOCK Circuit
i)  Short TP2 to ground, Digits 3, 4, and 3

of the display should be blanked to
indicate PLL unlock.

Qipn
o =
Qann

TCisia
TCana
TCiaz=-

PLL UNIT(PB-17394)

Qria=
Jaay
Quia—
Qiyn—
i

TPasn-
Tll:.l

VCO UNIT (PB- 18304A)
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PLL CONTROL, DISPLAY UNITS

The €MOS circuitry used in these units is extremely
eritical in its adjustment, Under no ¢ircumstances
should this circuitry be touched for alighment
PUTPOSES,

je)
™
=
b
i

< i3 £ .f‘l

™ s Y
j“'.ﬂl ‘ih#‘ Y 1% [

PLL CONTROL UNIT{PB-|795)

LED DRIVER
UMIT (PB- | 797]
OISPLAY UNIT
(PB- 1728)
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TRANSISTOR & IC CONNECTIONS
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