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FT-708R MODEL CHART

FT-708R
MICROPROCESSOR CONTROLLED
0.7 METER BAND FM
HAND-HELD TRANSCEIVER

GENERAL

The FT-7T08R i= an all-new microprocessor-based 70 cm FM transcelver for
the demanding amoteur operator. Featuring one watt of RF output. the
FT-T08R provides 10 MHz coverage in 25 kHz or 50 kHz steps, along with
10 memories for storage of fovorite channels.

The microprocessor-controlled scanper allows sweeping of the band with
automatic holding on busy or clear chammels. Scanning of the 10 memories
may also be swlected. An importan! new feature in the FT-708R is the
limited band scanning made, wheraby a fivarite segment of the band may
be scanned, instead of the onfire band. The FT-708R may also be
programmmed to exclude a given sectiom of the band, If you wigh.

Digital display ‘of the last four digits of the operating frequency s provided
by an LCD display. A nighttime display ilumination lamp is provided,
along with 2 lithium cell for memory backup. The lithium cell has an
estimated flifetime of approximately five yearn. The front panel keyboard
allows entry of all channels, up/down scanning and repeater split program-
ming, a5 well o3 two-tone (DTMF) encoding for sutopateh or control
purposes.

We encourage you to read this manual in its entirety, so 25 to become more
familiar with the fantastic fnew FI-TOSR. With propér cire, this equipment
will provide many years of relinble performance.



SPECIFICATIONS

GENERAL

Frequency coverage:
440 000449975 MHx
( Model A)
430.000-439.975 MHz
i Model B, X)

Wumber of channels:
400 (25 kHz stepsh

Emission fypa:
F3

Batteries:

Ni-Cul battery pack FNB-2

Voltape requirement:

0.8 VDO (maximum 13V)

Current consumplonn:
BX 150 mA

(20 mA squelched)

TX 300 mA (HL,
200 mA {LOW)

Case dimensions:

TRANSMITTER

Power output:
1 weatt (HIGH]
200 mW {LOW)

Meviation:
25 ke

Spuricus radiation;
50 dB or better

Microphone:
Condenser type,
2000 ohms impedance

RECEIVER

Circhit tvpe:
Drouble conversion
superheterodyne

Intermediate frequencies:
Ist [F =45255 MHz
Ind TF = 455 kHz

LoB (H) w60 00 x 490D mm Sensitivity:

Weight: 720 g Appréx.

{with battery pack, rubberanienna)

Bettor than (b4 5V for 12 dB

BINAD

Better than 1 gV for 5N

3048

Selectivity:
=15 ke at =60 A6

Audio output:
SO0 mW at 1085 THD

* Epadalivateims suliecl 1o chiddigy Witk
mlice ar ohlizatlon,

SEMICONDUCTOR

ICs Transigtors:
HD48X0A07 | IEASSDY |
MC3357 | 25A1TIE 3
MCISA0eSIR 2BCITHD |
TCR082P 1* ZRC20025 |
TP401 1 2502120 [
HPCYTTH i gl e | 2
ePDHGC i 2502407 z
MK SO87 I 1502549 |

ISCITRSE §

FETs: FACITEGL 10
25K IB4Y 1 IRCITETL |
25K192Y 1 2EDE02CVE |
2EEI93K 3

LCE
= Model B only Hi301 |
ACCESSORIES

Rubler Whip Antenns YHA-d4

Mi-Cel Battery Pack FWB-2

Mi-Cd Battery Clianger ROAB(LLTV)

Carrying Case (Vinyl)
Shoulder Strap with Ring
Earphone

NCOC (200-234V)

Drigdes:
151555 (513 1
15353 (50 15
VDGR {5i) 1
18507

{(Schottky Barriery |
I5V6Y  (Vaoractor) 6
1T2% {Waractorl |
FES3 (Varactor) 1
MY (Varstor) |
MVI10X  (Varistor) |
HZGR-1 L{Zener) |
HEZTA-Z (£ontr)
HZT7B-| L{fener)
SGEESD (LED
SRE35D (LERY

(3000019 1
(QF000088) |
(2000071 |
(900007 2)

(RT068220) ]
(R70487928) |
(M4 190001 ) |



TOP PANEL CONTROLS AND SWITCHES

ANT
HIGH/LOW:
yaL __ . T SPLIT SWITCH
SaL/TONE .

VL

Thig s the meun volume and power ONJOFF swilteh Tor the Transcever,

SOLITONE

The sijuelch contml silenoes the recebrer audio antil o sgnal ® received,
When rotuted to the TOME positicn, this switeh will activate ihe optional
Tone Sguelch Unit. FTE32, which provides silent monitating of hisy
channels.

MiIC

This conpeetor gicommodates the optionidl YM-24A Remote Speaiker/
Microphopne.

ANT

The ANT jack i @ BNC tvpe conmecton for auwick conneiion of fie cubbere
nl.":h; ANTENTA Or A ¢ !{tL"ﬁIl’.‘l' antcnng.

EAR

This = mintature phone jaek used to accommadate an external earpidce.

HIGH LOW

This switch selects transmitter powers ol | watt BF ootput or 200 mW of
RF output

SHIFT

This switch selects the repeiter trapsinit Irequency offict desired. In the
SIMP position, the trnsmdt and recerve frequencies are the samme. Shifts of
=5 MHz 06 MHz: per logal requirements) and swxfisry splits (25671 can
ke seloctad, When set o the ME position, you will oecive on e digl
frespuency, while transmission will oceur on the menocy clhuenel selecied.
Soe the “Operation” Seciion [or detals.

FRONT PANEL SWITCHES

FTT Switch

The Push to Toalk switch
aclivilles the tansmitter, Re-

lstse the switch for receiver
LAMP  recovery,

BURET SWITCH
(Meded B anly)

PTT SWITCH— SWITCH
OMAE
—— TONE BURST Switch
LChD— ’ (Muodel B only)
When  the TONE  BURST
‘ switch 1% squeezed ulong with
REYEON R —N the PTT switch, a 1750 Hy
" tone will be superimpoesed on
rL;CH} — "STER the transmitted gipmal. The

FERCARCT DCOOSE FONE 1% AN
Wiy fetuated; the tone signal
Fenpth chn this Be conpalled
by the Gperator.

CLEAR-MAN-BUSY

LAMP Switch

This switeh setivales the LOD llambnstion lmp (for nightline operation)

ON AIR

This indicatar lights up while you are ransmitting



BUSY

This tndicator lights up when the main reeeiver squelch is opened up by an
incoming sigmnal.

EEYBROARD

On recefve, the keybonrd controls frequency programming, up/down
swanning, and setting of auxiliary repeater splits. On transmit, the keyboard
becames a 16 bullon dusl-tone mulli-frequency encoder for bulopatch or
contral purposcs,

KEY

This control disables the kevboand, so a5 to prevent acciderital [requency
change caused by (nadvertant bumping of one of (he butions on the
keyboard. When the keyboand i o the "LOCK™ e, the letier L7 will
b shown on the LOD display.

BUSY-MAN-CLEAR

Thias switell selevis 1he STOP
midce of tlhe sesnner.

BURST

BWITCH
Madel B only)

LAMP

PTT SWITCH

STEF SWITCH
This switch selects the desired
synthesizer step. When this
swilch it set to the X2 posi-
tion, 50 klz steps ure pro-
pammed. When not in the
K2 position, 25 Kz steps are

program e

BOTTOM PANEL CONNECTIONS

"eo 5 |

EXT CHG
This jack is used for connection (o the sxternal NC-9B/C Ni-t'd churger,

CHG TERMINAL
This terminal is for use with the NC-7 and NC-8 chanpers,

EXT M-

This jack sccommodates an external DC power supply. When & plug is
inseried, the Ni-Cd battery is automatically switched off,

CAUTION

Never attempt to insert the charge plug from the NC-9B/C or ollwr
metsl matendl to the DC adapter jack on the boltom of the
FT-T08R., us the internal protection fuse will blow.
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RIO| DIO2
~ + AAA N—%—-O +
I 270 CHARGE
+ CONTACT Py
-~ — —
|
|
L

RIOZ2

27K
PB-2302 | oon

BRI

AC AC AC AT -
234V z2ov 200V 1OV o
w

AC

n7v

POWER TRANSFORMER ,l-—-

PRIMARY CONNECTIONS NC-7

pC oeT

e =

T

~AA- OCHG

Fa2a 258633
+13.8V0—0 L0

INPUT

25C1383 25C1383
24002

GNDO

PA-3

__13_



NC-9B (for 117V AC)

NC-9C (for 200234V AC)
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Viewed from “"A’’ side

YM-24A Speaker/Microphone Connection
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OPERATION

Basic Operation
Preset the contrals and switchey as (ollowe:
SHIFT SIMP position
VOL OFF pasition
S0L Pogition just before the click-stop
KEY UNLOCK (1eft) position
CLEAR-MAN-BUSY MAN position '
ETEP X1 Cheft) position
BACKLP ON position
Llocated i fhe battery compartment)
Seo page 23

Mitke certiin that the battery pock is correctly instolled pnd ihat the
antenna had been properly connecled,

Tum the VOL control clockwise ouf of the click-stop position. The
digital display will indicate "6.000", meaning 446.000 MHz (Mode! B:
EA00" = 933,400 MHz Model X 60007 = 436,000 MHz).
Gradually rotate the VOL control for a comfortable level on the
background nolse or incoming signals.

When the chunnel is clear, rotate the SOL control clockwise until the
background noise s just silenced, Do not go beyond this threshold
point, ar the receiver will not respond o weak signals.

Squeeste the push-to-talk (PTT) switch to tronsmit, Release the FIT
switch for receiver recovery, If your FT-T08R (Model B) is equipped
with o tone burst switch, press this switeh, along with the PTT switch,
o tepnsimit a 1750 He tone to access repeators,

Entering Frequencies from the Keyboard

- When & frequency is entered from the keyboard, the last four digirs

of the operating frequency must be entered. This frequency mugst be
divisible by 25 KHz (e, 6.325, 6350, ete.),

. [

[

ta

To enter 440,025 MHz (mode|] B/X: 436,025 MH), press “6025"
an the Kevboard. The digital display will mow show those digits,
Mow press the TIAL key, and the decimal point will appear between
the "6 and the “025%. You se now opemating. on 446025 MHz
(model CFX: 436,025 MHz),

Let’s try ancther example: To operate on 447,725 MHz (modg| B/X-
437,725 MH2), press “T725" and DIAL

Eniry and Kecall of Memory Channels

. To store 4 frequency in memory, the desired channel is first entered

on the dial, Then press the desired mamaory channel number, O 1o 9,
wnd then prass M, Now the frequeney 12 stored in the memory,

To store 443,475 MHz (model B/X: 433,475 MHz) in memory channel
1. press “3475%, DIAL, " 1", and then "M™,

Mow store another Trequegncy in memory channel 2. For example, to
plore 448,175 MHz (model BIX: 438,025 MHz) press “R1257,
PREALY, M2, and then MY,

Mow memory channels | and 2 have been progrommed. 11 you desire
additional memory channels, store the frequencies in the $ime manner
described in Steps 2 and 3.

To recall d memory ¢hammel, pushi (ke desired memory clunne] mambe
{0 to 9) and then "MRE", For example, 1o recall the frequencies stared
in the above examples, frst presg 1 and then “MRE™, The digital
display will show 3,475, which is the frequency stored in memory
charmel 1. Te rmeall memory channe]l 2, press Y27 and en “ME™
The display will then show “8.1 25", IT other memory channels have
bseen sloned, press the coreesponding channel number and “MR™, und
the digtal display will show the desired Mrequency.

To retum to the dial frequency, press “DFAL®, and the display will
return Lo 8,125, unless other Degquences weee stored in the memaory

_I?_
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channels dunng Step 4. If you wish to opertte on frequencies other
than the memory channel, press the desired frequency and “DIAL™.
The display will then show The frequency and allow aperation on that
frequency. For example, press 5775 and “DIAL™ to operate an
445,775 MHz (model BfX: 435,775 MHz).

Priorty Channe] Operation

First enter into the memory all desired memory channels for priority
lse,

Now enter another Trequency onto the diall In this example, we will
use 443,500 MHz {model B/X: 433,500 MHz). Press “3500" and
“DIAL™. The display will show "3 5007

Mo recall iy of the stored memory channels. As 348125 MHE wis
previousty stered in memory channel 2, press 27 and “ME™ to recall

that frequency. Now press the “#7 key, The display will indicate.
CRA2S P, and every few seconds the display will switch o the dial

frequency V35007,

. When the CLEAR-MAN-BUSY switch is in the BUSY pasition, the

transceiver will lock on the memaory channel for as long asa carder 15
present when the channel is checked by the priority scarch featurne.
If you place the CLEAR-MAN-BUSY switch in the CLEAR ppsition,
the scarch will stop when the memory channel is clear (no signal is
present .

T use different memory channels with priority chenncls, enter the

priorty (requency from the Keyboord and press "DIAL™. Now press

the numbar of the desired memory channe] for recafl, and then press
“£" The transceiver will search the memory  chagnel from the deal
frequency every Tew seconds.

E

Repeater Operation

Repeater shifts of +5 MHz and —5 MHz (model B: 7.6 MHz) are buill
into the FT-TOBR. To select the shift frequency, set the SHIFT svritch
o cither the #+RFT or — BEPT position,

When nonstmdird repeater shifts (other than the buill-iy shifts of
the FT-T08R) are required, the repeater shift can be programmed
from the keyboard. For example, to program a split of =1.6 MH:,
push “1600" and then the 5" key. MNow the repeater shift i
progremmed. Set the SHIFT switch to the +SET position, and close
thie FTT switch. The display will tndicate the freguency 1t m +1.6
MHz from the receive frequency. IF the SHIFT switch is in the -8ET
position, the transmit freguency will be =16 MBz from the recemve
ircquency.

Split Operation

. To tranzmit on the dial frequency and receive am oné of the memaory

frequencies, set the SHIFT switch to the MS position, and enter the
desired transmit fregquency from the keyboard.

Now recall the desired memory channel for receive, Close the PTT
zwitch, and the display will indicate the dial frequency during Teans-

metion. Rebease the FTT switch fo retumm bo the receive mode (on the
mmory ghannel),

Scanner Operalion

. With the CLEAR-MAN-BUSY switch in the MAN position and the

STEP switch in the X1 position (left side), press the UP or DOWN
switch 1o move 25 kHz up or down, respectively. Il you push the LIP
of DOWN switch for more than | second, the scanner will bécome
#otivated.

— 14—
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To stop the scan, press the UF, DOWN, or FTT switch. If yvou hit the
PTT switch while scansing, no tmpsmission will ouclr. Release the
PTT switch momentarily, then press the PTT switch again (o transmit,

To stop the scanner on a busy or clear channel, place the CLEAR-
MAN-BUSY switch to the desired position, and press the UP or
DOWN switch for @ moment, The scanner will sedech until a busy or
clear channel is found, After a4 5 second stop on the channel for
mionitoring, the scanner will again start to search other channels,
If vou wish to 514::;- on 1 channel, momentarily close the FTT switch,

To zcon only the memory channdls, pres the MR switch, and then
gither the UP or DOWN switch, The scanner will move o search afl
ten memory channels, Press the PTT switch on the channel you wish
to remain on. You may choose the desired scan mode as described in
the abowve sops,

Limited Band Scanner Operation

. To sean between o dial frequency and one of the memory chanmels,

enter the desired Trequency from the keyboard, ond then call the
memory frequency snd press the “#" key. The priorily function will
then be activated. Now, press cither the UP or DOWN switch. If UP
& pressed with the CLEAR-MAN-BUSY switch in the MAN position,
the display will move from the dial frequency to the memory channel
continuously, If the CLEAR-MANBUSY switch is placed In the
BUSY position, the scanmer will stop at o chunoel where o carrier L
present, and start scanning again ofter § scconds,

For example, enter 448.750 (model B/ X: 438,750 M) inte MEnory
channel |, and press 7750, Next, press “BIAL", *1", and finally
"£™ The pricrity function will then be sctivated, When the UP switeh
is pressed, the transceiver will scan up to "8.750" and then the display
will jump back to 447.750 MHe (model BfX: 437750 MHz), con-
tinuing the soom up to 448,750 MHz.

_m_
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IM the DOWN key is pressed instead, the display will drop from
447,750 MHz (model B/X: 437,750 MHz) to the low band edge of
0000 and then jump to the high band edge of 9975, From this
band edge, the scanning moves (o the memory frequency of “8, 750",
and then jumps to the dial frequency of "'7.750", omitting the fre-
gquencies in betwoen. This scanning function will repeat itsell unui)
you stop on o specific frequency.,

Mote:

The frequencies of *"0.000™, “0025", g 050" and "9.975" cannod
be programmed as the band edges for the limited band scanning

function

Mizcellaneous

To disable the keyboard snd lock the FI-708R on the frequency you
are currently using, slide the LOCK switch to the right side. This will
provide protection against accidental fréquency changes. When the
LOCK switch is moved to the right, the display will indicate "L
Locking the kevboard will not disable the two-tone ( DTMF) penerstor
during trangmission.

To uctivate the memory backup in the CPU, place the BACKUP
swilch in the ON position. The built-in lithium battery will serve (o
bockup the memory frequency, programmable ahift frequency, etc.,
while the power switch 12 OFF, or while the transceiver 1z without
batlery power. The battery has an. estimated lifetime of more than
5 wears. After this period, please ask vour Yoesu Dealer for o repluce-
mimL,

The top panel HIGH-LOW switch may e set 1o either the HIGH
€1 watt output) or LOW (200 mW cutput) position, allowing you to
select different transmitter cutput powers.

B -
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Ermvor Modes

I you inadvertently program a frequency incorrectly (e.g., by pushing
“TA537 amed DIAL), the display will indicate *E" to tell you an ermor
has been made. IT this occurs, push © {Clear Entry) to retumn to the
previous frequency.,

I you program o repeater shift outside the amateur band, guch s
+3 MHz shift at 449,000 MHz (Mode] B/X: 439.000 MHz), the display
will indicate “E"™ when the PTT swilch is closed. No transmission will
oceir under this condition,

Tone Squelch Operation (Option)

- Wihen the aptionsl FT5-32 tone squelch umit is instailed, it may be

activated by placing the SQL control in the TONE position (click-
stop).

When o signal is received which contulis o similar subandible 1one
signal, the FT-TOAR squelch will open normally, IT the incoming signal
idots nol contioin the subaedible tone squelch signal, the receiver will
remain silent, but the BUSY indicator will become illumingted, This
will ihert the operator to the fact that the chianne] &9n e,

On trunsmif, 2 subsudible tone will be superimposed on your voice
gignal, activating the recewver of other stalionz equipped with a similar
tone squeloh aystem. The tone frequeoncy (both transmit and receive)
cun be selected by the DIP switel mounted on the FT5-32, Refer to
the frequency chart supplied with the oplional FTS-37 1o determine
the tone freguency you requice.

For aufopalch or control purposes, the two-tone (DTMF) encoder
can be aclivated from the keybeard by pushing the PTT switch and
dinfing the required sccess codes and telephone number,

For installation inTormation regarding the FTS5-32 Tone Squelch snd
FTS-32AE Tone Encoder, pledse refer to the instructions supplied
with tho respective units.

Memory Backup Information

The FT-70BR memary channels are protected by a memory backup
lithium cell in the transceiver, When the transceiver is delivered from ous
factory, the memory backup swilch is in the OFF position in order to clear
the information in the memory. To sctivate the memaory backup, tum the
memory backup switch in the battery compartment to the ON position.
Once this switch is turmed on, it & aot necessary o turn it off because of
the extremeély low cumenl consumption of approximately 0.1 g A, The
estimitted life of the cell is more thon five years, If. after this period, the
memory bickup becomes miesrmittent, ask your Yaesu dealer for g replace-
et cell.

BACKLUPR
SWITCH

BACKUP OFF

BACKUFP ON



CIRCUIT DESCRIPTION

The black dumgram and cirguit description (o follow should provide the
awner with o better undorstanding of the FT-TORR transceiver. Ploase refer
1o the schematic diagram for details.

RECEIVER

The UHF signal from the antenna is fed through relay Rlgg to RF
amplilier Quqy [25C2549), which is protected by a Iwo-stage helical
resonntor whicl minimizes mtermodulation caused by strong out-at-band
gdgnals. The amplified signal from Qg B8 fed to the Amt mixer, Oy
[2SC2026), where the RF signal i& mixed with the first IF signal delivercd
from Qs (25C1780), producing 3 46.255 MHz first 1F. The 1F signal s
passed through a monolithic crystal Glter, XFy; , which hag a 3 dB banid-
widih of £14 kHz, und bs fed 1o the second mixer, Qg (25C2786L). Here
the first 1F signal s heterodyned with the second local osgillator signml
(45,8 MHz) delivered from Qe (2SC2T86L), resulling in a secand IF ol
455 kHe The TF signal is passed through a ceramic flter, CF g , amplified
by Qo (ZSCZTRTILY, then fed through another ceramic filter, CFq:. The
ighly filtered IF signal i then fed to Qe (MC3357), which funotions as
un IF amptiGier, Umiter, discriminator, and squeleh control. The amplifica-
tios snd limiting process eliminates smplitude variotions in the 1F signal,
which is then fed to the discriminator section of Qg . where an sudio
response is produced in accordance with a conesponding frequancy sl ft
in the IF signal, The sudic signal is then amplified by Quq; (28C27B5E),
Oupe (2SALITSE), Qugs (28C2120Y), and Quee (25A950Y) The audio
PA section dellvers 300 mW of sudio output power 1o the speaker.

When no carrier s present in the 455 kHz IF, the high frequency snoise ot
the oulpul of the ditcriminator is amplified by the noise amplifier section
of Qg+ This amplified signal drives g squelch switch in the same 1€, whicl)
in L biases Quny (ZSC2785E) and Ques (25A1175E) such that DC voltage
is remaved from AF amplifier Qg , thus sitencing the receiver.

4% -



When a carrier is present in the 4535 kHz IF, the noise is removed from the
discriminator output, and Q. i then bissed for normal operation, thus
allowing receiver recovery. VR gz sots the squelch sensitivity level, Scanning
control valtages are also provided by Q4 , allowing interactive operation
with the Cantral Processing Unit for ¢cantrol of the SCAN STOP function.

TRANSMITTER

The transmitler produces 4 fréquency modulated sgnal. The audio inpaat
from the microphone or DTMFE cneoder Q. (MKS0ET) 15 amplified by
Oy (PCSTTH), which also limits the maximum amplitude of the audio
Inpul and filters oul signal components above the normal speech range.,
The awdio signal is then applied 1o varactor dicde Dyl FC53 ) which vanes the
frequency of a 154183 MHz crystal cscillator, Qyy, (28C2786L). This signal
is then delivered to the balanced mixer and TMrequency multiplier stuapes.

A portion of the output from Quu ® fed through bulfer amplifier Quu,y
(ZSCIT86) 1o PLL mixer Qyys (Z8CZET6L), where the signal s mixed with
a locel signal of 1295733 MHz (low bund model BIX: 126,240 MHz)
dolivered Trom Cuee (2SCZTE6L) This results im a 1675500 MH:z PLL
IF signal

The PLL 1F signal s amplified by Osp and Qe (28C2TA6L) and then fed
to Qg (WPDISIOC) Thes programmabie divider divides the sipnal by o
factor of 20| - 600, producing basic 8.3333 KHz steps for the synthesizer,
Ch¢ section of O, acts as a 5.3333 MHz oscillator, which, in tum, is
divided into 8.3333 kHz steps. The phase comparator section of Qg then
compares the phase of the PLL IF signal with that of the PLL reference
signal, and any difference in phase prodisces an ermor-correcting voltage,
which is used to control varmctor diodes to lock the PLL onto the correct
frequency. This fesdback sysiem produces a haghly stable output signal.

The IF signal 313 fed to o balanced mixer, Oy, /Qyae (28K 193K), where the
154183 MHz FM signal is mixed with a local signal from the VOO, with
the output being at 1/3 the ultimate transmitting frequency. A three-stage

- 26

guto-tung résonatar between Oy [Qaye and Oy, . along with @ fAlter
fmmediately following Qe (28C27R86L), provide superior refection of
EPUTIOUS snals.

The signal is then multiplied by a factor of three by Qe (28C2407) and
delivered to a threestege RF power amplilier consisting of Qy,, (25C-
2407), Oy (28SCZ131), and Q45 125C2131), resulting in 4 power oulput
of 1 watt.

HETERODYNE OSCILLATOR

The heterodyne sizpnal of 1312483 — 1345733 MH:z (low band model
B/X: 127015 — 130,240 MHz) for the recédver and transmitfer is jenemied
by a FLL (Phase Locked Loop) circuit.

The VOO nacillator, Qy,, (ZSK192Y), generates a signal of 1312483 -
134.5733 MHEe The cscillator frequency is controtled by varactor diode
Dype (YT25), which varmes the capacitance of the oscillafor uned airouil
mn aceordance with a control voltage. This control voltage is genemted by
phase comparator Qe (pPD2E19C) and delivered through a lowpass filtee
vonsisting of Qyes (2SK184Y) and Qe (ZECITESED, to the VOO,

This valtape is then fed to varactor diode By, which changss the output
phase of the VCO to look with that of the referénce signal. The control
voltage B akio used to lune the transmitter band pass filters and local signal
amplifier filter, thus providing eptimum spurnous attenustion,

FLL CONTROL SECTION

The PLL control Unit employs a 4-bit microprogessor chip, Qy (HD-
44820A07), which provides various control information for display controk
transmit disable, DTMF encoder, ete. The reader is refermed to the blogk
diagram of the PLL control Unit for an explanation of the functions of the
CPU, A full description of every logic state is well beyond the scope of this
rizimaal,
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ML Transmitter Alignment
A Power Amplifier Alignment

1. Connect o dummy load/wattmeter to the ANT jack, and set the
transceiver frequency to 445 MHz (435 MHz).

2. Closs the PTT swatch, and adivst Tae, Ligs, Liss, and TC 5y through
Ty for muximum REF cutput on (he wattmeter,

B. TX Balance Mixer Alignment

1. Commect a dummy load through a directional coupler to the ANT
jack, and thegsampled output from the directional coupler 1o a
spechinim analyzer.

2. Close the PTT switch and adjust VR,,, for a8 minimum spurious lovel
which appears =15.4 MHz away from the camicr frequency.

MNaote:

IT a spectrum analyzer i not available, never adjust VR, , 28 serious
spurious radiation may resull.

[hrectionsl o
N it Meter
ﬂTIL | | Dlummy Lond )
Deviation
Merer
ELWR
Cgen | o=
seop |
Ajudie
Chue il Eader
Figure 2
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2. Deviation Adjustment

1. Connect a dummy load through a directional coupler to the ANT
jack, and a portion of the output from the directional coupler to the
deviation meter. Apply a 1 kHz 25 mV signal to the external micro-
phone from an audio oscillator.

2. Adjust VR,o, for a deviation of +5 kHz on the deviation meter
(refer to Figure 2).

TC 53 .I ";.
L L
TCin v f; - |
L ,':].'1 B gain - ) = 1 g = I

Ta10

VR0,

VR:o:

TRANSMITTER SECTION ALIGNMENT POINTS

9k
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