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FT-627RA SCANNING MEMORIZER
6 METER FM TRANSCEIVER

The FT-627RA is a PLL synthesized FM ftrans-
ceiver, designed to provide high performance for
the discriminating 6 meter ozperatdr‘

‘Channel selection is by means of ‘4 pheto-inter-

rupter scheme, providing selection of as many as
600 PLIL channels belween 51 and 54 MHz
This optical coupling system eliminates noisy, un-
reliable rotary switches used in other miakes of
equipment. Digital display of the last four digits
of the operating frequency is provid ed.

A memory circuit allows storage and recall of two
simplex and four repeater channels. with the press
of a switch. The memorized frequency may be
held when the pewerswitch is turned off, via the
backup eireuitry.

For repeater operation, *] MHz split is provided,
and auxiliary splits may be programmed using the
memory system. Tone burst genération is provided,
and a subaudible tone squelch (CTCSS) encoder/
decoder isan available option lor your FT:627RA.

Superh operating convenience 15 provided by the
PLL scanner, allowing up/down scanning contrel
from the mierophone, without rotation of the
‘main tuning dial .

Your FT-827RA represents the latest develep-
ments insolid-state technology. With proper care,
and if the directions to follow are observed with-
out fail, your FT-627RA will provide many years§
of trouble-iree operation, The owner is encouraged
to read this manual in its enfitety. s 45 10 become
better acgmainted with the exciting new
FT-627RA, the latest development from the
hams at YAESU.



SPECIFICATIONS

GENERAL

Frequency Coverage
5154 MHz

Number of Channels
600 channels

Speaker
Tniernal 3™ dynamic speaker with provision
for connecting an. ex_t__é:rnal. 8 ohm dynamic
speaker,

Microphone
Dynamic push-to-talk microphone with re-
tractable coiled gord. Impedance is 600 ohms.

Power R-eq.ui'r.e'mem
13.8 Volts DC. = 10%.

Current Consumption
0.5 Amps Recejve.
2.5 Amps'Transmit.

Metering
Muminated front panel meler indicates
relative received signal stremgth and (rans:
mitier power output.

Dimensions
180 (W) x 60 (H) x 220 (D) mm

Weight
27 ke
TRANSMITTER

RF Input
20 Watts DC at 13.8 Volts DC

Modulation
F3

Deviation
+5 kHz.

Audio Response
+1,~3dB of 6 d‘B._,’(Dc-tav_r-:.- pre-emphasis charac-
teristic from 300 to 2500 Hz.

Spurious Emissions

60 dB below carrier minimum

Tone Burst
Nominally ene second at 1800 Hz.

Repeater Split
+1 MHz or any frequeriey in 5 kHz increments
RECEIVER

Type
Double conversion super-heterodyne

Intermediate Frequency
10.81 MHz first 1F; 455 kidz second 1F

Sensitivity
0.3 ¢V Tor 20 dB quieting:

Selectivity _
+ 6 kHz al 6:dB; 12 kHz at 60 dB

Audig Output
1.5 Wattls at 8 ohims

SPECIFICATIONS SUBJECT TO CHANGE WITHOUT NOTICE.




FET

28K19BL
28K19GR

TRANSISTORS

IC

2SA496(0)
28A564
28C372Y
28C373
28C535A
28C785BN

CD4039AE

MC14011B
MC14013B
MC14028B
MC140698
MC14081B
MC14510B
MC14584B

ACCESSORIES

—
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SEMICONDUCTOR COMPLEMENT

38K 51-03

28C1815Y

28C2053

28D235(0)
MPSA13
MRE237
MRF479

MSM561
TC5081P
pPES575C2
uPC577H
pPC14305
uPC14308
uPD8S57C
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The following accessories are ncluded with this
transceiver:

1,

0 N oL R W

Dynamie microphone with retractable, coiled

cord.

Mobile mounting bracket with hardware.
DC power cable.
Cigarette lighter adapter.

Spare fuges.

Micrephone hanger.

Miniature ptione plug forexternal speaker,

Accessory plug (must be inserted in rear of

transceiver at all times).

PHOTO INTERRUPTERS
ON1105 2

GERMANIUM DIODES
181 88FM 10

SILICON DIODES
181555 59 MI301
18853 8 U05B

VARACTOR DIODES
182209 7
1SV50 1

MV 104

VARISTOR DIODE
MV103 1

ZENER DIODE
RD6.8EB 1 WZ050
DISPLAY LED
TLR312D 4



CONTROLS & SWITCHES

The FT-627RA has been designed for ease of
aperation. However, the operater may not be
familiar with some controls, since it uftilizes

® @ @ @

modern computer technology. Be sure you
theroughly uncerstand. the funetionof each contral.
and indicator before operating the equipment.

(1) VYol inner control
The VOLUME cantrol adjusts the reeeiver audio
output level and turns power off when rotated to
and extreme CCW positien.

(2) SQL OQuterconirol
The SQUELCH control adjusts the receiver squelch
threshold sensitivity.

(3) FUNCTION switch

This switch selects the transmit frequency. Pogitions
M1 and M2 (SIMP) can be used for simplex oper-
ation. Positions M1 — M3 can be used for + 1 MHz
split, for repeater operation. M4 is used for pro-
gramming an auxiliary split of up to 3 MHz. Refer
1o the section on operation {dr details;

(4) Channel Selector

Endless optical coupling selects 600 channels.

(5) DIAL Display

The digital display indicates the operating frequency.

(6) METER
The meter indicates the signal strength on receiver
and the relative power output on transmit.

(7) MIC receptacle
Six pin connector is used- for microphone input
and push-to-talk relay actuation.

(8) MEMORY switch

When pressed, the [reaquency on the dial is
memorized, and the M lamp lights up. To release
the memorized. [reguency, press the switch a
second time,

{9) SUPswitch
Press this switch lo shift the channel frequency
5 kHzup. '



(10) +TX

This switch is uséd to select the direction of the
repeater split. When the switch is not pushed,
repeater split of —1 MHz is selected. With the
switch pushed, repeater split of +1 MHz is
S_E'léf;tad.' Refer to the section on repeater oper-
ation.

{11) MEMORY RECALL switch
When switch is pressed, the memorized frequency
is recalled, and the MR lanip lights up.

(12) BUSY indicator

The lamp lights up when a signal is received.

(13) ON AIR indicator
‘The lamp lights up when in the transmit made.

CABINET BOTTOM

(1 BURST

When this switeh is in the ON position, a short
duration audio fone of 1800 Hz will be super-
‘imposed on the transmitted signal. This is normally
used only with repeaters requiring tone access.

(2) BUSY/MAN/CLEAR -

This switeh selects the mode of the PLL scanner.
In the BUSY pesition, the seanner will search until
it {inds an occupied channel (one containing a
signal strong enough’ to trip. the FT-627RA
squelch). In the MAN position, scanner stop
commands come exclusively from the microphone.
in the CLEAR position, the scanmer will search
until it finds a channel which has nossignal present.

& 1
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REAR PANEL

(1) ANT receptacle
UHF type coaxial receptacle for connection of
antenna.

(2) TONE SQUELCH switch
An optional TONE SQUELCH c¢ircuit is activated
whenswitech is placed in ON position.

(3) ACC sockel

The ACCESSORY sotket i used lTor external
control of the transcejver,

(4) SP receptacle

Audio output is provided at this receptacle .if_;z;nr
an external peaker (output impedance is 8 ohims,
and the internal speaker will be disabled when a
plug is inserted ).

(5) POWER receplacle

A two-pin connecior is used for connection lo
138 Volt DU (negative ground) power source,
vehicle battery , or AC power supply-

CALTION'
IMPROPER FUSE REPLACEMENT CAN CAUSE
PERMANENT DAMAGE IN THE EVENT OF
UNUSUAL OPERATING CONDITIONS, OUR
WARRANTY DOES NOT (OVER DAMAGE
CAUSED BY IMPROPER FUSE REPLACEMENT
USE ONLY A 3 AMPERE FUSE.
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Figure 2

ACC (TONE IN) PLUG CONNECTIONS

Figure 3

EXTERNAL SPEAKER PLUG CONNECTIONS



INSTALLATION

The FT-627RA transceiver is designed primarily
for mebile service, requiring only an antenna and
13.8 volt DC power source for operation. The
transceiver has been pre-tuned at the factory, and
requires no further adjustiient for normal oper-
ation intoa 50 chm load.

Under ne eircumstances should the peower cable
ever be connected to AC power. OUR WAR-
RANTY DOES NOT COVER DAMAGE CAUSED
BY APPLICATION OF "AC POWER TO THE
POWER JACK ON THE REAR APRON OF THE
TRANSCEIVER:

ANTENNA CONSIDERATIONS

In antenna installations, it is desirable that the
antenna be Jloeated as high and in the clear as
possible. In addition. be certain that the SWR on
the feedline is less than 1.5 : 1. A higher SWR may
cause a réeduction in power output, because of the
protective circuitry incorporated in design. As well,
high SWR will increase the feedline losses,

In all installations, do: not economize on coaxial
cable. For mobile dapplications, in‘Wwhich the foed-
line length is 20 feet or less, type RG-58A/U cable
is satisfactory, and the foam types are preferred,
‘because of their lowér loss. For base station
systems, type RG8A/U may be used for moderate
lengths; for very long cablé insiallations; we recam-
mend the use of type RG-17A/U, air-dielectric
“heliax™ cable, or aluminum-jacketed “foamflex™
coax. Beware of “bargain™ coax, as thé shisld
coverage may be very poor, and this can seriously
degrade systém performance.

BASE STATION INSTALLATION

As base station, the FT-627RA requires a power

source of 13.8 volts DC at 2.5 amperes. A base

station stand is included with your transceiver,
for easy viewing.

MOBILE INSTALLATION

For mobile service, the FT-627RA may be installed
where the controls; indicators, and microphone are
easily visible and accessible for operation. The unit
may be mounted in any position without loss of
performance. Suitable locations are atop the trans-
mission tunnel, under the dash, etc. A universal
bracket is supplied with the transceiver for this
purpose. Install the FT-627RA as follows (refer to
Figure 4):

1. Use the universal mounting bracket as &
template to locate the mounting holes. Use
4 3/16” diameter drill bit for these holes, _a_nd
allow c¢learance Tfor the (transceiver, its
controls, and all 'qg-n-mﬂ:cti.ng' cables. Secure
the mounting bracket with the screws,
washers, and nuts supplied, as shown in
Figure 4 .

2. Install the (ransceiver in the Tnounting
bracket, sliding it inte the guide rail of the
bracket. Tighten the screws on both sides.

3. The microphone hanger may beatfixed in any
convenient place fer handling the micros
phone.

Figure 4

Figure 5



4. The supplied power cable may be plugged
directly into the vehicle’s cigarette lighter
receptiacle, for wcasual use. For permanent
installation, the lighter plug may be removed,
and the leads routed directly to the battery
(red to positive, black tonegative or ground).
Alternatively, the p.ci\'ﬁ:'eﬁr leads may be routed
to the nearest power terminal, e.g. ignition
switch, fuse block, ete. If it is necessary to
extend the power leads, use the shortest
length possible, and use only #16 AWG in-
sulated copper wire (or larger) to avoid
exgessive voltage drop.

CAUTION

BEFORE CONNECTING THE POWER CON-

NECTOR TO THE TRANSCEIVER, CHECK

THE BATTERY VOLTAGE WITH THE ENGINE

RUNNING (BATTERY CHARGING). IF THE

VOLTAGE EXCEEDS 15 VOLTS DC, THE

VEHICLE VOLTAGE REGULATOR SHOULD

BE ADJUSTED TO PROVIDE A MAXIMUM

CHARGING RATE OF LESS THAN 15 VOLTS

DC. ALSO, BE CERTAIN TO OBSERVE PROPER

POLARITY WHEN MAKING BATTERY CON-

NECTIONS. THE RED LEAD 1S CONNECTED

TO THE FOSITIVE BATTERY TERMINAL,

WHILE THE BLACK LEAD IS CONNECTED TO

THE NEGATIVE TERMINAL. REVERSED

POLARITY WILL NOT DAMAGE THE FT-

627RA BECAUSE OF THE PROTECTIVE

CIRCUITRY INCORPORATED:; HOWEVER,

THE TRANSCEIVER WILL NOT '‘OPERATE

UNDER THESE CONDITIONS.

RED

-BLACK

Connect the power cable to the POWER

receptacle on the rear panel of the transceiver.

Comnnecl the 50 ohm antenna cable to the
ANT receéptacle on the rear apron of the
transgeiver.

Connect the microphone cable to the 6-pin
microphore feceptacle on the front panel of
the transceiver.

An external 8 ohm speaker may be connected
at the SP receptacle on the rear panel, if
desired. This will automatically disconnect

the internal speaker. Use the external speaker
plug supplied.

/ " RUBBER TUBE
POWER PLUG

-F-i'g‘u e 6

1=
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FUSE HOLDER

POWER CABLE CONNECTIONS




OPERATION

INITIAL CHECK

1. Raotate the VOLUME contrel in a clock-
wise direction to apply power. The meter
will become illuminated, and the digital
display will indicate “3.000™ initially.!With
the 5 UP button pressed, the display will
indicate “3.005”.

2. Rotate the SQUELCH control fully counter-
wise.

3.  Adjust the VOLUME control for a normal
listening level on an incoming sighal or the
background noise.

4. Rotate the main tuning dial fe find a clear
channel (background noise only). Adyance
the SQUELCH conirol tlockwise until the
receiver is just silenced and the BUSY lamp
turns off. Perform this step care fully SO a8y

not to go beyond the threshold point; if

you do, the receiver will not respond to
weak signals.

FREQUENCY SELECTION

The channel selection knob selécts ‘thie operating
frequency in 10 kHz steps. Clock wise rotation of
the' main dial inereases the frequency up to
54.000 MHz, while counterclockwise rotation
lowers the frequency to 50.990 MHz. On 50.990

and 54.000 MHgz, the transmitter is disabled,
preventing out-of-range operation. This protection

applies, as well, to memorized frequencies, in
addition to dial frequencies.

CAUTION
CHANNEL SELECTION MUST NOT BE MABE
WHILE THE PUSH-TO-TALK SWITCH 18
ACTIVATED FOR TRANSMISSION.

SCANNER OPERATION

The PLL scanner will allow remote scanning for
easy frequency change. Set the BUSY/MAN/
CLEAR switch to MAN, Now, pressing the UP
switch on the microphone for an instant will shift
the operating frequency up 10 kHz. Pressing the
DN switch will, likewise, lower the operiting fre-
quency 10 kHz.

Now, press the UP switch; and hold it in the de-
pressed position. After an initial shift of 10 kHz,
and a deldy of approximately | second, the scanner
will be activated, and the frequency will be shifted
rapidly upward unti] the UP or DN switch ig
pressed again, at which time the scan will be
halted. When the upper band e.&'gs is reached, the
scan will reverse itself, and will begin scanning in
s lower direction.

The same relations apply when the DN switch is
pressed, except that when the lower band edge is
redched, the scanner will reverse itself and begin
seanning upward.

To set the scanner for searching for an weccuped
hannel, set the BUSY/MAN/CLEAR switch Lo
BUSY. Now, when the secanner is activated, the
sean’ will be halted whenever the squeleh is geti-
vated by an incoming signal. If the squelch is not
adjusted ‘to silence the reeceiver (with ne signal
present), the scanner will advance only 10 kHz
per press, thinking that an occupied channel has
heen found.

Toset theseanner for searching for a'clear channgl,
set the BUSY/MAN/CLEAR switch to CLEAR.
New, the scanner will halt when the squelch is
silenciéd (no signal present).

Whether in the BUSY, MAN, ¢r CLEAR modes,
the scan may be halted at any time by pressing
either the UP or DN switches while scanning. If
thie PTT switch is pressed while seanning, the 3¢ian
will be halted am’_l' transmission will ‘occur on the
fréquency on which the scan was halted.



MEMORY OPERATION

Select the channel desiréed with the main dial ‘or
scanner controls. Set the FUNCTION switch to
M1 (SIMP), and press the M (Memory) switch,
Now the frequency on the dial is memerized, and
both TX and RX will thcur on the memorzed
frequency. For instant recall to the menmorized
f'r'e;q_u_en.c".y , bress MR (Memory Reeall). In like
fashion, another frequency may be memorized
for simplex operation, by setting the FUNCTION
switeh toM2U(SIMP), and pressing the M button.

Rotation of the F UNCT.IZQN switeh te positions
M1—-M3 (L MHz RPT) autematically shifts the
transmit frequency 1 MHz down from the memo-
rized frequency. For sxample, if you memorize
53.04 MHz in the M1 (SIMP) position, you will
beé operdting transceive on that f:.equ-en'cy. I'No'w_,-
rotate the FUNCTION switch to M1 (1 MHz
RPT). You will be transmitting on 52.04 Mz,
while receiving on 53.04 MHz.

The M4 position may be used for split frequency
operation, with a split of up to 3 MHz possible.
Rotate the main dial or scan to the desired trans-
mit frequency, and press the M button. Now rotate
the dial or scan to the desired receive frequency.
You will trapsmit on the memory frequency, while
receiving on the dial frequency. The pesition of

the MR button is not important in the case of

(he M4 position of the FUNCTION switch.

REPEATER OPERATION

A {requency shift of 1 MHz will be applied to

the dial fregquency when it FUNCTION switch

is placed in the 1 MHz RPT position.

When the FUNCTION switch is set to posifions
M1—M3 (1 MHz RPT), and the MR switch is not
pushed, automatic split'of —1 MHz will be applied
lo the dial fraquénc;_y-. With the F UNCTION
switeh set to M1 —M3 {1 MHz RPT), and the MR
switch pushed, the —1 MHz splil will be applied
to the memorized frequency.

Whien operatng in the repeater mode, the Tepeater
shift may be made +1 MHz; by pressing the +TX
button.

Be careful not to transmit outside the amateur
band when using the repeater shift feature.

Remember: placing the FUNCTION switch in the
M1-M2 (SIMP) position will provide simplex
operation.

When the BURST switeh on the bottem of the
transceiver is placed in the ON peosition, a tone of
1800 Hz ol approximately | second duration will
be superimposed on the speech signal. This tone is
normally used only with “tone access” repeaters,
and the BURST switch should be turned OFF
when using repeaters not requiring this access tone.

OPTIONAL TONE SQUELCH QPERATION

The tone squelch option allows silent monitoring
of busy «channels, When the tene squelch unit is
installed, and the TONE SQ button pushed, a sub-
audible tone will be siperimposed on the transmit-
ted signal, On receive, the squeleh will not epen
unless a subaudible tone is supenmposed on the
transmitted signal of the other station. The tone
freguency tan be set o any fréquenty between
70 and 250 Hz, as shown in the Alignment section
of this manual,

To install the tene sgquelch option, remave the
transceiver (rom ity case. Locate the space provided
for the tone squeleh circuit board, and align the
board so that it fits down over the pins: as shown,

Solder the connections sh own, and remoeve the red

jumper wire shown in the illustration.

With the tone squelch option installed, the BUSY
lamp will light up when any signal is received, but
the squelch will open only when a subaudible tone
is received on an incoming signal. Fhe-eperator
should check the BUSY lamp belore transmitting,
out of courtesy to other operators who may he
using the channel. The tone squeélech system is
designed to allow silent monitering of busy chan-
nels: it 18 not designed (o allow two aperators so
equipped to have prierity useof a channel.

_10_
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THEORY OF OPERATION

The block diagram, as well as the following circuit
deseription, will provide yow with a better under-
standing of this transeeiver. Refer to the schematic
diggraim for cirguit details.

The FT-627RA transceiver consists of a transmitter
and a double conversion superheterodyne receiver.
A digital phazse lock loop synthesizer provides
operation on any of the 600 channels within the
frequency rtange of 51—54 MHz. Solid state
tircuitry is employed throughout; and computer
theory is utilized for frequency selection. The
transeeiver is ‘designed for use from a 13.8 volt
DC power source.

TRANSMITTER

The transmitter @roducés a Frequency Modulated
(FM) signal. The audio signal from the microphone
is set to the proper level by VRaqi « and is ampli-
fied by Quo1, Qapn. and Qa¢s (28C372Y). The
avdie eutputl Mrom Qaea is coupled to the Instan-
tancous Deviation Control (IDC) circuit, where
botlt pesitive and negative peaks are clipped by
diodes Doy and Dzagz (1851555). The output from
thie Jast amplifier (Qse3) is fed through a low-pass
filter. which atlenuates frequéncies dbove the
speech range caused by clipping at the IDC: the
deviation level is set by VRaga. This ‘conitiol is
normally set for a deviation of ¢ 5 kHz. The speech
signal 185 then applied to the phase moedoulator
varactor diode. Dagy (1SV50), which varies the
frequency of the 10.81 MHz crystal controlled os-
cillator; Qgor (2SCET2Y). The frequency modu-
lated 10.81 MHz signal is then amplified by a
buffer amplifier, Qaoz (2SC372Y), and fed to the
balanced mixer, Qaos and Qaoa (2ZSKI19GRY,
where the¢ signal is converted up to 51—54 MHz by
mixing with the 61.81—64.81 MHz signal delivered
{rom "the Voltage Controlled Q&cil]a-’_t{)-r (VCQ). The
autpul from the balanced miixeris fed through the
tuned circuits. consisting of" ’Iiaq:a, ~—Tap7; to a
MOSFET amplifier, Qaos (35K51-03). Taoas —Tao7
are tuned tothe transmitting frequency by varactor
diodes Dags —Dags, whose capicitances are varied
in accordance with the DC output voltage from
the PLL umit. The 51--54 Mllz signal i then
amplilied by amplifier stages Qzas (28C2053),
Qa7 (MRI'237), and Qzoz (MRF479), which

12

deliver 10 watts of RF energy, through a diode
switeh and low pass filter, to the antenna.

Diodes Daps and Dayy (18188FM) rectify a small
portion ‘of the RF outpit and apply the resultant
DC yoltage to the meter, which indicates relative
trafnsmitter power output.

The DC output from Dags is also delivered te the
lamp driver, Qz00—Q210 (28C372Y), turning the
ON AIR lamp on during transmission.

If the transmitter is keyed without an antenna
beinig connected, or if a high SWR exists in the
antenna system, the reflected power is detected
through Tsos and & diode, Dags (1S188FM),
which produces a DE voltage. Qz11 (28€372Y)
conduets with the application of the DC voltage
through VRsaes, Cansing a decréase in the colléctor
ewrrent of Qi (28C372Y).

Thus. the collector voltage of Q213 (2Z8A496)
drops, causing Qi (2SD235) to decrease current
and supply voltage to the PA amplifier, préventing
damage to the transistor. The threshold level is set
by VRaos .

The antenna chanseover circuit consists of switeh-
ing diodes Dzgs and Dagr (MIT301).

The ftone bumst cireuit consists of a timing
generator and a gated multivibrator. With the
BURST switeh in the ©ON position, a DC veltage
is applied to the tonc burst circuit. When the
fransmitier is keyed., Qzi1a (25C€372Y) condutis,
triggering the one-shot multivibrator, Qsz1s
(MC14011B). The other half of Qsrs generates
@ tone signal, which is amplified by buffer Q216
(28C372Y). and applied to the microphone circuit
of the transmitter.

The tone frequency is adjusted by VRaaz, While
the cutput level of the burst signal is adjusted by
VRi66. The burst duration is set by VRaes.



RECEIVER

The input signal from the antenna is fed through
the low-pass filter, consisting of Ly, Lzis, Lay4,
Cy, and Csas—Caas, the diode changeover switch
Daos —Daa7, and Lais, to the RF amplifier; Qrox
(3SK51). The amplified signal is then applied,
through a "fo._g_lr-st;age high-Q coaxial resonator
system, to the first mixer, Qioz (3SK51). The use
of MOSFET components, in conjunction with the
High-Q resonator, minimizes the effeets of inter-
modulation, as well as other spurious responses;
a low hoise figure is also secured for the receiver
system.

The 51—54 MHz signal is heterodyned with the
local oscillator signal from the VCO cireuit, pro-
ducing @ 10.81 MHz first IF signal. The first IF
signal is fed through crystal filter XFi01 ; which has
a passband ‘of + 7.5 kHz, to the second mixer,
Qios (3SKAOM). resulting in a second IF of
455 kHz. The second local oscillator signal of
11.265 MHz is generated by Qypa (28C372Y).
Qios (2SA564) works as a switch whieh dis-
connecls the supply woltage to Qioa when the
PLL Gireuit is unlocked.

The IE signal is amplified by Qise, Quor. and
Q;_ Ga (?SG?:Y) and Q_[[]g (_Ju PCS'?-”D Cascade-
connected ceramic filters CF161 and CFigy provide
narrow band selectivity for the receiver, and the
limiting action of Qy¢s removes any amplitude
vdrigtion in the I sienal, which is subseguently
fed 1o the diseriminator. CDyor, Dios, and Dips
(LSTBEEM),

The discriminator produces an audio output in
responsé to 4 vorresponding fregquency shift in
the IF signpal. The output audio signal is amplified

By Q13 and Quia (2SC372Y), and applied agross.

volume control VR, to the input of audio ampli-
fier Qi1e (PC575C2). The output from Qi is
applicd in series through the ACC socket to the

imternal speaker, The lew-pass filter between Qi3

and Qp1a dtteénbates the audio spectrum above
3 kHz, to increase readability of the incoming

Signal.

A portion of the 455 kHz IF signal is rectified by
Bios and Digs (1SI&8EM) for S-meter indication.
VRypy iscused tosetl the meter sensitivity.

When no carrier is present in the 455 kHz 1F, the
high freguency neise at the discriminator output
is amplified by Qi10 and Qu11 (28CIT72Y), and
then detected by Digs and Digs (1S188FM),
producing & DC voltage. This voltage is then

applied to turn Quiz (28€372Y) ON. With the

conduction of Qi12, the base of Qiy3 is grounded,
squelching the audie ‘amplifier. When a carrier is
present in the 455 kHz IF, the noise is removed
from the discriminater output, and the audio
amplifier recovers normal operation,

The opening of the squelch circuit causes Quiz to
conduct, causing lamp driver Quus (2SC372Y) te
draw current, lighting up the BUSY lamp. The
squeleh controls, VR3 and VRigz, set the squelch
threshold level.

HETERODYNE OSCILLATOR

The héterodyne signal is wenerated by a Phase
Locked Loop (PLL) circuit, comprised of a VCO,
reference crystal oscillator. programmable divider,
and phase comparater.

The VCO transistor. Qsor (2ZSK19GRY. penerates
a signal of 61.81-64.81 MHz. The oscillator fre-
guency is. contrelled by vardcior diode Dags

(182209), which varies the capacitance of a tuned
eircuit consisting of Lagi . TCsor, and Caga, in
accordance wilh a DC vollage supplied from phase
comparator Qzas (1C5081P).

The output signal from Qe isamplified by bufTer
amplifier Qadz (3SK51-03). THe signal is further
amplified by Qaes (28C535A), and fed through
diode switches Dapz and Dzes (181555), to the
transmitter and receiver mixers.

A pertion of the output from Qses i§.Ted through
buffer ain_prjl.iﬁ'er Qsoa (3SK51:03) te PLL mixer
OQs0s (2SCS35A), producing a 1-4 MHz PLL IF
signal, through mixing with the PLL helerodyne
sipnal. 'T"h-;'g% ila.l__.retr' signal i generated by an overs
tong erystal-controlled oscillator, Q310 (2SC372Y).
The amplified signal is then fed to o programmable
divider. Qspa (PCESTC).

Crystal oscillater Qs {(280373) generates &
2.56 MHz signal, and its output is fed to. scaler/
divider Qzos (uPC857C), where the 2.56 MHz
signal is divided intola 10 kHz relerence signal.



The digital phase toimparator, Qsge (TCS5081P);
compares the phase of the PLL IF signal with that
of the reference signal, and any difference is con-
verted into an error-correcting voltage. This error-
correcting veltage Is fed to varactor diode Diay.,
which changes the output signal phase to lock with
that of the reference signal;

When the VICO is locked, the constant voltage at
pind of Qspe is applied to Qsjs (MPSAI3), caus-
ing it to conduct; in turn, Qars (2SC372Y) cuts
off. The H voltage at the collector of Qa5 causes
Qzos (28C372Y) to conduct, supplying DC veltage
to exciter stages Qspa and Qags. When the VCO is
unlocked; the DC voltage at the emitter of Qaos
drops, preventing normal operation of Qsos and

Qas .

The eutput voltage f[rom Qais 1% reversed in
polatity by Qs (28C372Y), and applied fo Qeos
(2ST372Y), keeping the collector of Qsoe at the
H level, in order to drive Qgpr—Qsos (MSMS61)
for the display of the channel frequency. The volt-
agE s also applied to Qios (28A564), which
supplies DC voltage to the second heterodyne
oseillator. Qs (28C372Y).

When the VCO is unlocked, the eollestor of Dne
vollage drops. causing the 1EDBDs to twm off
Simultaneously . the second heterodyne oscillater
ceases o oscillate. The rééeiver s thus mutied until
VO lock occurs,

PLL CONTROL UNIT

Please refer to the PLL Control Unit logic diagram
for ‘questions regarding the operation of this cir-
cuitry. A complete treatment of every logic state
is bevond thescope of this manual,
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X301 60.81 MHz

S_;im'pl ex

X3p2 59,81

TX —1 MHz shift

X 353 61.81 w

TX +1 MHz ghift

X304 60.815 »

Simplex 5 kHz up

Ksos 59.815 #

TX —1 MHz. 5 kHz up

X308 61.815 -

TX +1 MHz, 5 kHz up
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POWER SUPPLY

A 138 volt DC :su'pply is used for the audio power
amplifier, Q11¢,2s well as the relay and lamps. The

‘supply voltage for the final amplifier is fed through

voltage regulator @y (28D235D), which is control-
led by the automatic final protectjon unit.

Voltage regulator Qeos (uPC14305) regulates the
supply voltage -at 5 volts, to supply ‘Qses and the

display unit. Qs13 (2SC372Y) and D301(RD6.8EB)

regulates thé supply voltage at 6 volts for the VCO

and phase comparator. The 5 volt supply for the

PLL centrol unit is regulated by zener diode Dj
(WZ050), and is connected directly (not wvia the
power switech) for memory backup purposes.

A regulated 8 yolt circuit using Q117 (uPC14308)
is used forall other circuits.

When the transeeiver is used in the memory mode,
Dy and Ds (WZ050) supply 5 volts to the receiver
dnd transmitter, respectively .

¢ A SO RHITER

TONE 'SQUELCH we-iss54) OPTION
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TONE SQUELCH UNIT (OPTION)

The tone sguelch circuit disables the audio circuit
of the receiver until a preset, subaudible tone is
received. On transmit, ‘a subaudible tone is super-
imposed on the output audio signal. The frequency
of this tene can be set to any freguency between
70 Hz and 250 Hz.

The: tone signal is generated by Qsoz (NE567), and
its frequency is set by Rsig, VRsoz,and Cs1s. The
level of the tone signal 15 set by VRseas, and the
signal is subsequently fed through buffer amplifier
Qs03 (2SK19GR) 10 a low pass filter on unit **d”
of operational amplifier Qsoy (MC3403). The tone
signal is then supermpbsed on the speech signal at
Os05. The constants for setting the subaudible
tone frequency are shown in Table 2.

The audio output signal from the receiver dis-
erintinator is fed to unit “a” of Qso1. Unit *a"™ of
Qso01 acts as a high-pass filter, while unit “b” acts
Fg a T-noteh filter. These filters remove the sub-
audible tone from the audio signal, which is then
fed through audio amplifier Qsos (28C372Y) to
amplifierQiia.

The subaudible tone then passes through a low-pass
filter at unit “e"” of Qsor, and is fed to Qsoz . When
transmission; the voltage at pin 8 of Qspz becomes
low, causing Qsoa (28C372Y) to turn off. In turn,
proper bias yoltage is applied to Q: 19, allowing
normal opération.

When the proper tone signal is not present; Qsoq
‘conducts, remaving the bias [rom Qiis, thus dis-
abling the audio cireuii.

As ‘the tonventional carrier-controlled squelch is
still in operation, irrespective of the cendition of
the tone squelch, the BUSY lamp will light up
when any carner is received. This feature alerts
the operator that the channel is oceupied, though
no signdl may be heard.
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CRYSTAL DATA FT-627RA

FUNCTION

HOLDER

RANGE
(MHz)

MODE

PARALLEL C

EFFECTIVE R

DRIVE
LEVEL

REFERENCE (X 307)

HC-18/U

2.560

Fundamental

(LOAD C) 32 pF

500 @

2 mW

2nd Local (Xya1)

HC-18/U

11.265

Fundamental

5pF

250

2 mW

Carriger ( Kios b

*HC-18/U

#%10.810

Fundamental

7.5 pF

208

2 mW

(X301)
(X302)
(X303)
(Xa0a)
(X305)

PLL. Local

(Xs0s)

HC-18/U

60.8100
59,8100
61.8100

60.8150

59.8150

61:8150

Series reso-
nance
3rd overtone

0.5 mW

# Grounded Case type.

61.81—64.81 MHz

TX MIX, 0403, 404
r—ﬁx st MIX, Q102

= ACTUAL FREQUENCY: 10.850 MHz
Parallel eapacitor 7.5 pF, 40 kHz UP (Decided by cireuit)

PLL CIRCUIT FREQUENCY RELATIONS

—I0 simp

Q310
25C788
0sc

15553 x
SW

]__

D315—320

6 _"_“]}_SIMP 5UP

1—38M Hz

| -
3302, 303 Q304 "
.1_‘5-553 x 2 1 38K514
L sw _BUFF

0306 | G306
25C535A 2SC372Y |

PLL MIX

IEAMF

Q367
250372

| IF AMP

¥

|

61.81-64.81 MHz

10 kHz

0303

2SC535A ’ﬂ
AMP

Q302
35K51T
BUFE

Q301
VED

¥

2SK19BL

Q308 |-
TCS081P|,
P.DET

1/258
P. DIV

61816481 MHz

1@ kHz '

PROGRAM

— if =

Q308
uPDB57C

10, 240MHz

DATA 1/100—1/399

—{O0F TX —1 MHz
—[F—= TX +1 MHz

|0~ TX =1 MHz 5 UP
_{[H_ TX =1 MHz 5 WP

60.810 MHz
59.810 MHz
61.810 MHz
60.815 MHz
59,815 MHz
61.815 MHz

— 0
2.56 MHz



Q308 (xPD857C) PROGRAMMABLE DIVIDER CODE

Q308 PROGRAMMABLE INPUT PIN— | ¥ | 2 | 8 | 4 | 5 | & | 7 | 8 [ & [ 10 | 11 |

P/J 305 — 5 6 7 8 9 100 | 21 | 12 | 13 | 14

P /1304 — 11 10 9 8 7 6 5 4 3 B 1

FREQGUENGY | _DIAL [PRGGRAVMARLE |

| DISPLAY |DIVIDER RATIO | |
il l; L P 1 A P'_‘A P 3 P-‘I ) P B P L B T I’ B PS_ P 1o p‘: 1
51.00 1..000 17100 0 0 0 I o | o 0 0 1 0 0
5101 1.010 17101 1 0 0 o o 0 0 0 1 0 0
51.02 1.020 17102 0 1 0 ) 0 0 0 0 1 0 0
51.03 1.030 1./ 103 1 1 0 0 0 0 0 0 1 0 0
51.04 1.040 1./104 0 0 1 0 0 0 0 0 1 0 0
51.05 1.050 17105 1 0 1 0 0 o o 0 1 0 i}
51,06 1.060 17106 o] 1 1 0| o @ a 4} 1 0 0
51 .07 1.070 17107 i 1 1 0 o o 0 0 1 0 0
5108 1.080 1.7 108 0 o} 0 1 o o a a 1 0 0
51 08 1.090 17109 1 a 0 | o a 0 ¢ 1 0 0
51.10 1.100 17110 0 0 0 0 1 0 a 0 1 0 D
51.11 1.110 17111 1 0 0 0 1 0 0 0 1 0 i}
51.12 1.120 17112 ) 1 0 0 1 0 0 0 1 o} 0
51.13 1130 1118 1 i 0 0 1 o (O} 0 1 0 3
51.14. 1140 1L/114 0 o 1 0 1 o o o 1 ¢ 0
51.15 | 1150 £/115 t o |1 o e |e|ae]1 |8 |0
51-16 | 1160 17116 0 1 1 0 1 0 a o 1 ] 0
51.17 R 17117 1 1 1 0 1 o | o 0 1 0 0
51.18 1.180 17118 0 0 0 1 1 o o 0 b 0 0
51.19 1.180 17119 1 0 0 1 1 0 | o 0 1 0 0
51.20 1.200 171200 || 0 0 o | o | o 1 0 G 1 o | ©
51.30. 1.300 1/°130 a 5] 4] 0 1 1 o 1] 1 o | B
51.40 1.400 17140 0 o 4] 0 0 o] 1 o 1 0 o
51.50 1.500 1/ 150" 0 ¢ 0 0 1 0 1 0 1 0 0
51.60 1.600 1/ 160 0 0 0 0 0 1 1 0 1 0 0
51.70 1.700 17170 0 0 | 0 0 1 1 1 a 1 0 o
51.80 1.800 17180 o | @6 | 0 0 o | 0 0 1 1 0 o
51.90. 1.900 1180 0 ) 0 0 a (] (el 1 1 0 {3
52.00 2.000 17200 | © | 6 | o |o | o |9 | & | @6 o |1 0
59,01 2.010 17201 1 0 4] o 0 o 0 6} ] 1 9]
52.02 .020 17202 0 1 0 ] 0 0 0 0 ) 1 0
5503 2.030 1203 1 1 0 0 0 0 0 0 0 1 0
52.04 2.040 17204 o | © 1 0 0 0 0 0 0 1 0
52.05 2.050 4 1/20§ 1 0 1 0 0 0 0 0 0 1 | e
52.06 2.060 17208 i 1 1 0 0 0 0 @ g 1 0
52007 7.076¢ 17207 1 1 1 0 0 o o 5} o 1 e}
52.08 z.088 |- L/208 D 0 0 1 0 0 0 é 0 1 e
52.08 . 2.090 17209 1 0 0 |1 0 0 0 0 0 1 0
52.10 I 2100 17210 | @ ] 0 0 1 0 0 o | o 1 0
52200 | $.200 1./220 6 1o | o | 0] 0 1 0 0| o 1 0
52.30 2.300 * | 1230 0 0 0 0 1 1 0 0 0 1 0
52.40 2.400 17240 0 5] 0 0 0 Ee) 1 6] 0 1 f
52.50 2.500 1.7 250 0 0 0 0 1 el 1 0 g 1 0
52.60 2600 1.7 260 0 0 0 0 ) 1 - & 0 § i 0
52.70 4700 L7270 L] 0 ¢ 0 1 Al 1 0 0 1 0
52.80 2.800 | 1280 o | o 0 6 | o | o | o 1 0l o 1 0
52.90 _ 2.900 17290 0 0 0 0 1 0 0 1 0 1 0
53.00 3.000 1.7 300 [} 0 0 0 0 0o | o 0 || 1 1 0
53.99 3.999 17398 | 1 | e | o |1 1|6 e 1] o] 01
%1 HIGH LEVEL (5V)
%0 LOW LEVEL (0WV)




MAINTENANCE
GENERAL

The model FT-627RA transceiver has been
carefully aligned andl tested at the factory prior to
shipment. The reliability of the solidstate device
used in the FT-627RA should provide years of
trouble free service if the transceiver is not abuséd
and nermal, routine maintenance is carried eut.

THE FOLLOWING PRECAUTIONS SHOULD
BE OBSERVED TO PREVENT DAMAGE TO
THE TRANSCEIVER.

(1) Do not exceed !4 Volts DC, at the POWER
receptacle,
When operating mobile, ‘check the battery
veltage under the load (transmitter “keyed”
in FM smode) with the engine running fast
enough so the ammeter shows a “charge™.
In addition, do 1ot operate the FT-627TRA it
the supply voltage is below 12 Volts DC.

(2) Avoid direct exposure to sunshine or water.

WA LINIT
TRANSMITTER,
SECTHEN

BB LM T
RECEIVER
SECTION

15 INSTALLED

TONE SGHELCH T
WHEN INSTALLED!

TONE BURST
SECTION

PLL FONTROL UHIT

TOP VIEW

RED WIRE MUST aE Cut
WHEN TONE SQUELCH WHNIT

& ALIGNMENT
ROUTINE MAINTENANCE

Routine maintenancé should be limited to keéeping
the transceiver clean, and periodic performance
chiecks of the transmitter RF power otitput and the
receiver gensitivity.

Cleaning:

When the transceiver has been used i dusty eor
sandy areas, the interior should be periodically
cleaned. A wvacuum cleaner should be used, while
any caked or accumulated dirt may be removed
with a 'soft brush. Check the iriterior to make sure
that it is thoroughly dry before replacing the case
and/er operating egquipment. Wipe the exterior
with a damp ¢loth whenever required.
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PERFORMANCE CHECKS

Make all perfoermance checks at 13.5 Volts DC

(under load).

Check the transmitter output as follows:

(a) Connéct a suitable 50 ohm dummy load/RF

wattmeter to the ANT-receptacle.

(b) Set the channel selector to:any channel and

key the trangmitter while observing the power
output. The power should be approximately
10" watts, and 'the S-meter should redd be
tween 6 and 8 relative power output.

‘Check the receiver sensitivity as follows:

(2)

Connect an AC VTVM to the SP receptacle,
and set the SQUELCH control (ully counter:
clockwise.

TG
TG
'T'C-,gr:.l
TCiss
TCahs

TR;

Qlf::!

L, (R

s
e

VR oz
Q foa
j o S

VR
Qzis

VR4

(b) Connect the RF output of a precision VHF

©

signal penerator to the ANT receptacle and
with no signal input note the VIVM reading.
Adjust the VOLUME control and VTVM
range, as required, to obtain an approximate
full scale reading (DO NOT echange the
VOLUME control setting after this adjust-
ment is made), '

Set the signal generater to the receiving fre-
quency of the transceiver and adjust the
o‘_u‘t_pu-f amplitude of the signal generator until
the VEVM reads 1/100th (20'dB deerease) of
the reading in step (b). The signal generator
output voltage at this point is the 20 dB
quieting sensitivity, and should be approxi-
mately 0.3 aV.

counter
clockwise clockwise

b S Ry

- counter
clockwise clockwise

Rear View

rrgure 7



ALIGNMENT

SOME OF THE FOLLOWING ALIGNMENT

PROCEDURES
EQUIPMENT  AND

REQUIRE SPECIAL TEST
TECHNIQUES, AND

SHOULD ONLY, BE PERFORMED BY AN
EXPERT TECHNICIAN.

TRANSMITTER

(n

(3)

(#)

RF Power Amplifier

) Set the chiannel selector to 52.50 MHz, and

connect a YP-150 dummy load/wattmeter
to the .antenna jack. Connect a VIVM
between TPy and ground (1 'V DPC range).
Set VRags fully counter-clockwise, and set
TCag1 —TCa0s to the centers af their
Tanges.

BYKey the transmitter, and confirmi thal the
VTVM reading is approximately 0.5 V,
indicating adequate drive.

PO Meter

a) Set VRaps to the point where the S-meétér
shows & on its scale al full output into a
dummy ledd.

AFP (Autosiatic Final Protection) Circuit

#) Confiect the YP-150 dummy load/
wattmeter to the antenna jack. Set VRags
to the fully counter-clockwise position.
Connect the VI'VM between the cathode
(1) of Dgae1 and ground (—). Adjust VRgo;
for a minimum VTVM reading.

b) While transmitting into the dummy load,
slowly rotate VRaos clockwise until the
power output just beging to fall off. Now
disgennect the dumry lead, and key
the transmitter, while monitoring the total
currént eoensumption of the transeeiver
(use ammeter in DC lne). The reading
should be approximately 1 ampere.

Modulation & Adjustments

a) Connect the YP-130 dummy load/

wattmeter to the antenna jack. Connect the
output ‘of dnaudio oscillitor between pin 6
(mie¢ in) and pin 5 (ground). Connect a
deviation meter as shown in Fig. 8.

(3)

b) Contect a frequency counter between TP3
of the PLL unit and ground.

¢) Key the transmitter (short pin 4 of the
mic jack to ground), and adjust Tao1 fora
10.81 MHz counter reading.

d) Set ‘the output level of the audio generator
to 25 mV at 1 kHz, and adjust VRaps for
+4.5 kHz deviation,

e) Now set the andio generator output level to
2.5 mV. Adjust VRys1 for a deviation of
+3.5 kHz.

Tone Buist

a) Conneet a YP-150 dummy load/wattmeter
to the antenna jack, ‘and disconnect the
microphone and any audio generators (in
order to prevent modulation of fthe trans-
mitter signall.

b) Temporarily connect pin 5 of Q15 to pin
14,

¢) Conneet a Y500 frequency counter to
the emitter of Qs16, and set the TONE
BURST switch to the ON position.

d) Key the transmitter, and adjust VRig7 to
the desired burst freguency.

e) Connect a VIVM teo the MIC IN terminal
ol the MAIN unit, and adjust VRsae for a
2.5 mV reading on the VTVM.

f) Remove the wire which was temporarily
connected in step (b): I{ey" the transmitter,
and adjust VRies for the desired burst
duration.

EAL Coupler | s

Mever

FH sy Load

PDevration
Meten

FET-627TRA

Dsenllo:
seUDe

Auie)in
Oueil Tator

Figure &




RECEIVER

(1)

(2)

(4)

First IF Amplifier

a) Connect a sweep generator to gate 1 of
Qioz. Connect an oscilloscope through a
detector to the drdin of Quoa.

b) Set the frequency of the sweep generator
to 10.81 MHz, and apply its autput. Adjust
Tio1 until the scope pattern shown in
Fig. 9 is'available.

Figure 9

¢) Disconnect the sweep generator and scope.

Measure the RF injection voltage to gate 2

of Qipa. A nomitgl value is 0.5 volis
RMS.

R¥ Amplifier Stage

a) Connect a signal generator to the antenna
jack, and set the channel selector to
52.5 MHz. Set TCie1~TCipz to the
centers of their Tanges.

b) Tune the generator signal to the receive
frequency, and peak Lioi, Ligs, and Troz
for maximum indication on the S-meter.

S-Meter Sensitivity

a) Set the output level of the signal generator
to +20 dB, and adjust VR1e1 foran exactly
full scale deflection of the S-meter.

Squelch Threshold

a) Receive a 0 dB signal from the-signal
generator.

b) Set the SQL control on the front panel
fully tleckwise. Now adjust VRigz to the
point where the squelch just opens.

¢) Set the generator level to —10 dB. Press the
TONE 8Q button, and adjust VR1e3 to the
peintwhere the BUSY lamp just turns on.

d)Tum off the signal gt:h-er_at-m‘., and turh off
the tonme squelch. Check to see that the
front pariel SQL control causes the sguelch
to open when the knob 18 tumed approxi-
mately e the 9 tg 10 o’clock position.

PLL CIRCUIT

a) Set the channel frequency to 52.5 MHz.

b) Connect a frequency counter to TP; on the
PLL unit, Adjust TCses for a reading of
exactly 25600 MHz. Make sure that the
RF voltage at the emitter of Qs12 is ap-
proximately 0.5 volts RMS.

c) Conmeet the VTVM to the emifter of
Qs10, and peak TCigs for a maximum
VIVM indication. Now slowly rotate
TCs0s in the direction of increasing
capacitance until the VTVM ‘reading
‘becomes 20% lower than the peak reading.

d) Connect an oscillescope to TPs. Key the

transmitter, and adjust Tsez for a
maximum scope reading (approx. 5 V p-p),
¢) Connect the frequency counter between
the cathode of Dags and ground. Set the
function switch to either of the SIMP
channels. Set TCasz —TCagy to the centers
of ‘their ranges. Now adjust Lagy for a

counter reading of exactly 63.310 MHz.

f) Set the function switch to one of the TX
—1 MHz positions. Key the transmitter, and
adjust TCzes for a reading of 62.310-MHz.
Now press the +TX button, and adjust
TCaps for a reading of 64.310 MHz,

g) Set the function switch to SIMP, and press
the 5 UP swiitch. Adjust TC305 for a
reading of 63.315 MHz in the rcceive
mode. Now set the function switch to TX
—1 MHz, and key the transmitter. Adjust
TCsos for a reading of 62.315 MHz on the
counter. Now press the +TX button, aid
key ‘the transmitter. Adjust TC:{-‘Q? for a
redding of 64.315 MHz.

h) Connect the VIVM (18 V DC range)
between the cathode of D334 and ground.
Adjust TCser for a reading of 5.0 volis
with thechannel selector at 54.0 MHz.

i) Connect the VITVM to TPs Peak Taor and
Taes for a maximum VTVM reading
{approx. 60 mV RMSE).

)) Connect the RF probe of the VIVM
between the TX OUT terminal of the PLL
unit and ground. Peak Tqos -T4es for a
TITAXIMLLT) rea'd'jr_;:g on the VI'VM (approx.
L5V RMS).




k) Connect the VTVM to the cathode of
D3o2/D3es. Peak Tser for a maximum
teading on the VI'VM (approx. 2 V' RMS).

PLL CONTROL UNIT

As this unit requirés no alignment; trouble in this
unit should be referred to a qualified Yaesu service
center for fault detection and parts replacement.
This unit is highly sophisticated, and any attempt
to service this 'clreultry without the proper
knowledge is highly discouraged.

Tao
T
TP
Ty B
Taw

Taos

TONE SQUELCH UNIT (OPTION)

The optional tone squelch unit has been preset to
77 Hz center frequency at the factory. However,
the frequency can be set to any frequency between
70 Hz and 250 Hz by referring to Table 2, located
on page 15, and by adjustment of VRsga-

The tone output level adjustmentis made at VRaoa-
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FT-627RA PARTS LIST

el g b S () it o = L b A b= )
Symbol Numbar | NOEEer Description Symbol Number e Description
3 TRANSISTOR Coo19810 Lhate intersiplorhnest
m GR4023500 23D235 PE-1981 FO0u1981 PoC, Board
DICDE TRANSISTOR
B GI15550 Silidon 151555 Q1.5 G3RIBISOY 2S5CIBI5Y
m 2090034 % UGB
D2 G2090025 Zorer W Z050 N F
e PHOTO INTERRUPTER —
RESISTOR Q2.3 G009O001 ONTL05
R2 J01245100 Carbor fitm AW T 108 o
i J01745521 o u v % B0 RESISTOR
R7 110246220 7= Composition36W. GK 220 R11,18 J10246221 Carbon film AW V) 9200
— R12,14 Ji0z4E103 | ¥ & v+ 10K
POTENTIOMETER
VRLwith $1) 162800081 DV 1TAZ44-5M1111 ‘TOKOB/10KAA
Symbol Number Deseription
EAF!AC|TOR-" Switeh Board with components
Kip175470 Geramie dise  BOWV ATPFISL) | PB-1856 P.E. Beard
12171102 i B 0,001 i
K13170103 v = “ 0.01uF i DIODE.
Kaoigo107 Electenlytie  10WN  100sF | D57 2015550 Silicon
Ka0120106 - 16WY  10pF | DA Ga0a0nze | Zener
| gaoizoeas | B 7 zemF O 1
Dgapizoner |+ 2 1004F | RESISTOR.
| T B Ris JO02E582T | Carbon film W Vi 8200
- T | nolicTor R6 00245562 | © v % 5.ER
L1 | L0odo592 ~ #owosw |Ra - » % 1K@
N i | AF ' CHOKE T | eaPaciTOoR |
CHL [ 1zo30m2 T leosoniz | csle Ke0120106 | Eleowralviie  16WY  10aF
AL, . : . = | SR
— METER 1 [ swiTCH
Miiwith PLE MOZO0DI2 AP-120 80 1 [52.5.5 Naggools | 2U- EE-20
o BET N40000T0 | Bl Oh-20
i | SPEAKER ) T
5P 4090010 | EM-77K- ¥
T Symbol Number | ﬁ"ﬁ;ﬁgér Description
SWITCH | Co019880 | Mein Unit with components
6,7 -55F-22- 08B PE-1008 — TF0001998 | Main Board (HAC-RI
E3 = = 5'—( _3.;_6'!\} _T"'R-.'Zﬁgﬁ 2024 Hesomater Beard (1 . B
Silwith VRI) ~ ' - Coo2bads |  with components-

59

Neosiine

SSI-23-108

3 Gpiiiiniea wiiven |18, FET & Trapsister
RECEPTACLE Q109 | Gioooorz e 2PCETTI |
n | Popeeets | Emidas alte (1090073 E HPUBTEC2
T Tousoolz | FMides an7 | G1090070 © aPC14308
|3 plostoz | ©5250 Q215 ~ | G1p9n068 w MC14011B
A I Pi09goze 150239 Q101,102,103 G4BO0SI0C FET T 3SK51-03
95 | P1090005 SG8050 G213 631048600 - T 2SAL0
w [ “rovo1136A 1695 060-1. S240118A | G165 | Gial0s640 B S5 BG4
6 | Tozbi1dd 0401144 | G104,106-108.100 | G3305720% | .
B | 1=s o203
T [ Lame 205,209~212,21¢ | |
(1000033 | Baose-2p722k 1AV 40mA |
. |Gaogomar | ¢
[ . (63320650 | v
6000011 Terminal Board 1L47S(2-0-2) G3090026 _ )
| _ | DioDE 1
P — - - D103,104, 706109 | G2007880F | Germaniim Djade iSE

205,209,211




FT-627RA PARTS LIST

101,102,105, 110 G2015550 Siligon Diede 151555 THERMISTOR
F11--113, 201~204 TH01 G9030001 SDT-250 |
210
D206,707 213 52090033 + W30 POTENTIOMETER
D4~ 116 62022000 Varaglor  » 182209 VR202.209 Ja0701102 “TR-1TR3 TKOB
VRZO1 50701502 “ SKNB
- CRYSTAL VRIOL, 102,103,205 | J50701108 % 10KQB
2101 HOI01100 | °  HC-18/U 11.265MHz VR203 JB0701502 e.. S0K0B
5 VRE07 J50761104 ” 100KEE |
MONOLITHIC FILTER VIRI0E J50701205 % BMOR,
XF101 Hil01980 | 108M15A -
CERAMIC FILTER CAPACITOR
“CF101,102 H2900030 LFB-15 €233 KO0172010 Geramic EOWYV SL1pF
| e118 KO0172050 # 7 SL5pF
CERAMIC DISCRIMINATOR | gsg Koo173070 P % SL7pF
cnigl H7900010 SPDe5554 c239 K00173070 » CHIQpF
' c118 K00175150 ” % BLI5pF
T |resisToR c180 KO0179005 " » SBL20pF
R224 100245100, Carbon Film  4W V1 100 | €220,102 Ka0176270 % #  SL2TF
| k248 J0h2d5220 72" 7 Tj 22 || Czeo KOp175007 v » SL30pF |
| Rozs. 181245560 P w TI BER C108,116,112 KO06175390 " % UJ 8%pF
R102,105,107,112 J00245560 » % + VI 568 €243, 245 KOD175470 » « BL47pE |
R110,124,131,157 100245101 PR % VI 1008 |Gl RO2175470 . CRATpF
901,208 27,272 Ku0175580 ¢ % SiEgnE
igr J06245121 ¢ w e g | C167.100,110,057,185,244 | Ke0175101 s 5 SLIOpF
R224 JDozAs181 s % v ison | €125,126 Ke0175151 % .+ SLISpF i
K147, 215 00245221 P - vz || czro KO0175271 | “ % SL2Topl
[ R123 100245331 = = ~ V13300 | C123,138,167,170,176 Kaz7iee | = 2 000Lul)
| Riz6. 128,199,163, 165 | JD02dsaz] | P » Vi 4700 BT, 217 223,096,225
223,232 | 247,258,259
T Taoezesser | R » V] 3600 | C201,202,204,282 K10179016 | “ 5 QUO0INF
00245102 | W % - V) 1K@ | C101,108—106,115 | K13170108: |  » ” 0.014F
RIT4. 142,051 | Jo0245152 e v - V4 L5RA | 120,121,178, 181,162
Rz | Joozasise R + V4 LEKa. |
R149,161,221.239 [ Joozas2zz |+ B EE (240,
| 120,210,222 J00245272 W w0 ¥ B.7KR | CII6,117,127,139,214] KI4179002 ” © 0.0MF
R1T1. 117,138, 140,204 | J00245332 & » V] 3.3KQ | 927,201 234,236,242
R122 100245392 % e = VJ 3.0ka | 261 ' :
| [156,225,431,235,236| Jo0z45472 | = =% ~ V) 4.0k || K23146001 Ceramic Chip  25WV_ 0.014F
244 - ) 128,181~ 138,135 R50177102 Mylar Film v BD0LeE]
R132, 139,141,203, 217 J00z45562 e, & 7 V1 5.6KQ | 147.179.751.252
| 230 162 KE0177472 n % " 0.D047aF
| k154,155 J00245822 = % Vi 82K 2K0 | €137, 14‘6' 151, iéz‘ 154 K50177103 # u % 0. 0pF
105,175,116, 118, 110]_J00B45103 |  » « o VI ToK@ |
134,143 206,211,213 if 7 C148~180, 164 166 | KSUTTT223 % = 0082
Rizt "Joozdsias T 5 V) I8EQ. | 203
R103,104.135, 232,249 100245223 » = = V) 22RO | C122,129,130,134,136| K50177472 % # o 0_0474F
"R101,106,108,113,125| J00245478 v 2 w W) 47KD 140~ 143,215,216
127,146,158 234 236
| Ri44 Joh2a5563 & # 7 Wl 56KE | €153.172 K50177104 v % o 0aur |
R145 152 JD0245628 s % 5 V1 82KQ | Ci50 KI0T67475 Fantal o BWBWY  4.TEF
153,242,243 | J00245104 = s V1 100KQ | €205 K70127106 WV 104F
165~ 168 L) G253 K 70167474 ® 0:47uF
R160 Jooz4stzd || - = VI 1%0KQ | 2144, 169,171,208 K40100476 Electrolitic OV R ATHE
R137.139,150,212, 214 | 100245154 © % & W) 150Kl | (CN65,173,175.206,018 KaoTo0TGT |+ s R 100eF
RI3G JD0245184 .__ “ @ “ VI 1B0KN 160,208,210 262 K4DITOLOS | % BAWV R 1eF
| Re2or J002a5274 | T oa “ N1 270K@ | G266 E K40089001 | » 6.AWY  100mF
100245854 e = % W) B2OKE | C155.156,150,188 | KAO120475 - P5WY B 4.7xF |
T soozasies | -+ e NIIME 'Cm 183 B11.892, 750 mmguwb - 1BWV R 1oeF
J10275100 “Composiiion S GR106 9, cant . 7 R 100pF |
J1027650 P i GR1sa |« Mm 20108 % 1t 10004E
fms | J10276101 P % % GK100Q -
| resstizos) | JJioziedri | v o » GR4700 [
| [

28 —




FT-627RA PARTS LIST
TRIMMER CAPACITOR |'plopE
TC200,262 ECV-1ZW 40X 53N 4lpF D322~—324. 357 GZOTE550 Silicon Diede 151555
TC101-303° 91006029 o S0 EIN Z0pF | D3p2.303,315~320 G2000027 * 4 15559
TC203, 204 K91000031 »  GUAB2 90pF | D40z G9090005 Vatistar & MV-103
TC205,206 | 51000048 #222- B308-32809 80pF | D321 'G2090035 Zener Diode  RD6.8EB
) (3403406 (32022090 Varaetor Diede 152209
] D41 62090023 g % 15V50
INDUCTOR D301 G2090043 P % MVIod
L101,104 L020585 #920885 | )
L103 | Loozosss 220586
1.903,209 11020590 4920590 CRYSTAL
1.204,210 LO(20593 #220583 | X301 HOLOL870 HE-18/U 60, 810M1z
1206 - L.0020206 £220206 | X302 H101880 & 55, B1I0MHZ
1207215 | Loozosss £220594 | X303 H0101890 B 61,8100 Hz
1.208 1.1020589 £22058% | X304 HO101900 2 80, 815MH=
Lo L1190013 Micre-Inductor X305 110191910 » 50, B15MHz
FLAH-6REM 6igeH | X306 HO1019%0 ¢ §LBIEMHg
L2g 10020551 #220591 | Xa07 HOLOI8D T 2.56Mikz
Lzig2ie Loo20527 | £220527 | X401 HO101020 2 10.81MHz
L102 L1190070 |  Micro inductor 8.2
LI05 L1190068. | @ _ 220H RESISTOR
L106,108,108 L1106087 | %~ FLEH-102K 1mH | R364,425,428 JO0245560 | Cacbon Film  %W-Vd 560
L2 uieeors | s L10-1041  100mH | R30S,307,312,351,360 | J00215101 P % VI 1008
Lo | Lusaors | o ; 371,378,379, 408,418
T K311, 412415 Jubzasaa e © W1 2200
) - | R385 [ oozezan . + V) 3900
TRANSFORMER | raoz 354 T | Jeozazenn | = » W 2708
| | Loozols? | 1T #220187 | H38L | J00245561 » - = VI 50
T102 | Lo1ggoo2 | s 4920188 | K373,319 300245681 ;= « VI 6300
| _: 1355 J60245821 » N BzOR
- C | Ra%4.327.965.367, 369 | Joozdstey | s N IKG
; TRELAY 407411
'RLI10L | Mit99002 FBRILIADOIZM 12V DC R334 00245122 | R % W)
| nmmamans | | Joozdsisz | =W
- 18190001 Fervite Beads 48-R1 3%3-1 313,325,349, 350,381 | JO0245202 % v N
R A TabpInE Terminal (G | raszass | Joizasz % « Tl 2.9
- La.nnwozn Pin Terminal WS 60121 | Ba14.215.943~ 348 | 100245332 B PR
N R5047912B | Heat Sink G To-5 2~ 15mn 384 |
B RO052800 F\.’esenater Ce"se Ragd " - = W
— ] R309.321,325,335~ | Jovzasioa. | o« » M
337,352,363, 409,426
427
| Symbol Number | Refts T Deseription R353. J00245123 s W » NI 12K0
CO0T7570 P Linat awith componenss | 368, 374 J00245153 = '.7- w W 15KRE
PB-1757R Fomo1757H PLL. Main Board (B C.0H) R317.362.366,401 406 100245293, Y " N PIREY
PBE-18304 FR001830X VEO Boacd (PLC.BI I
018300 | % “ Wil components ] 100245273 2 % V) 2TKQ
R [ ——— R310,318,402,424 | J00245333 | s W gka
| 1 1e. FET & Transistor F322,424 100245393 | % 8 A VA 3eKa
Gane | 1050048 ic TO5E811 1405 Joozesary | P X W) 4TKG
Q308 | Giosoosar % APDRETC R301 J)Z45563 R SOV 56RO
| G403, 404 | Gason19aG; FET 2SK19GR | R304~306,316,342 | Juo245104 v @ “ VI 100KR
| G301 | Gaeooleol | = 2SKI9BL 370,377,380, 416,417
Q302,304,405 ' i NOS FET 38KB1-03 | a19~d22 439
306,307 313315 Transistor 25637 R376 5 b 150KG
401,402 F308 320(1.303,304) Carbion Cumpasiiivn MW GK 4700
1323075508 | s : o s s
B 53090005 | 4 MPSAIT,
' BLOCK RESISTOR
f RE301 140900004 113 100K
— s - = £ = fgliy s
Qs361 | P3090034 116-24- 39 114 | 5 -
|
28 —




FT-827RA PARTS LIST
CAPACITOR INDUCTOR
€324,327 KOD173001 ‘Ceramic S0WV SL0:5pF | L301 Lo020587 VCO Coil £220587 I
€323 ,326,369,423, 426 | K00172010 # v BL1pF L1305 10020205 220205
407 KO 72020 % % SLZpF 1.30%,304 Lpt20206 220206
clad K92172040 v ¥ CH4pF | 1.307 10020417 f 220417 |
caz7 K06175040 P » UJ4pF | .30z 11180005 Miero Inductor FLAH-1ROM 1xH I
€316 KDE172050 | “ # SLEpF 1.306, 308,313 1190814 o s FLAH-100K  104H
C317 K02172050 | ° # » CH5pF L3p5 L.1190025 -& % FLEH-330K 33pH
KO2173060: B » CHépF 4 @ 47uH
€420 Ko6175060 ¥ = 1 6pF L31z 13190024 # » FLSH-221K 220uH I
(G422, 424 Kez1ratin “ % CH7pF Li311,401 L1150017 > # FLSH-102K 1mH
[ K05175080 v » UlgpF | L3 11190035 #  » FLiH-362  3.9mH
332,433, K00173100 w o = SBL10pF I
C357~362 KOZ173100 P » CH0pF
€435 00175120 % = BLI12pF TRANSFORMER
CA421,425,428 KO6179002 2 » 13 13pF | T301,404—408 10020408 220408
c302 K06179003 @ » UL1spF || T4m 16020319 #990319 I
304,331 0175180 2 » SLIBpF | T402.403 Lp020149 R12-4073 £220140
€306 Kez17s180 | ” % CHIBpF
Ca13, 414 X(2179008 | w 4 CH20pF
C368 Ka2179008 P » CH22oF MINI CONNECTOR - I
(€365, 368,378 K(8175220 # » UJ22pF | Js01,302 F0090051 5048064 ]
c307 K02178010 « ~ GHzdpl  |-J303,304 PO090053 5048-11A
€305 KO2175270 = #  CH2fpE | 4305 Po0g0036 5048-144
& KOG175270 B 4 LITpR ]
KOD175330 % % BLS3pEF | 301 102004605 | 504706 with Wire # 24004618 |
N K02175330 = ~ CHa33pF | B3oz T92004705 = % 2400478
[ 392,438 K00172020 « SLaTpF | Pdos TO201150 | 504711 240115 I
| cata, 352 K00175101 . + SL100pT | T30 ToZDOASD i 240049 J
| Kg2175101 o R [ ]ﬂ_ﬂp i-"‘- _E-;BBE - [9290‘500 B04T-14 -"f 240051
| Cap3, 405,406 I Kog175101 s % U Tp0pT | | Ryos21004 - -
€313 319,320,338~ | K12171102 | R W1 71 R ROD410408 | = =] I
348,354~356,380 | ] | ROO410505 | .
A2, 438 ] Q5000011 Wranplng Terminal (&
e K10179016 | i 5 B.00TaE . S
| Gaio220,432.41 | Kiazewo2 | v W DLDIEF —— I
C308.311.312,315,316| K13170103 |  *» B 0.01xF | ! . i S
335,363,364, 166,367 Symbal Number Rafs.. Descrigtion I
75,384,394 ,395 018930 BhE Sl
408110, 415476 ; PE-1533A FO001892A P.C. Board |
410,430,431 ;442 ] N =
T334 K13170223 | = # 0.022u1 | 1e & TRANSISTOR I
322,398 320 336,350 | K13170473 “ > 0.047%T] Grod G1090068 e METAGLID
‘451,591, 399,367, 3099 a7t G1090087 %+ MCH6138
36,439, 440 , Qriz SI090088 B MC140288B
C388 K50177473 Mylar Film + 0.04TpE| Q702,707 (1090126 w MC140688 I
CaT6 K51176391 Sesrol »  390pF | Qros G1096052 2 MC140818
€arr K51176102 2 »  1000pF | Q0S—711 (G1090149 = MC145108
G385 K701687104. Tantalum WY 0.kF | Qo3 Gloggezs % MCI45848 i
Q387 K70127475 2 % 4.70F | Gros,706 G1090140 % CIM039AE l
 Cas3 K70127106 “ »  10pF | QU13—715 Ga318150Y Transhator 3SC1815Y
G349 K40100476 |  Flectralyticc  TOWV-R 47uF
379,381,389 Kaoigetor | ¢+« o+ R joowE | ] ]
(:309,352.396 k40120106 | - 16WV-R 10xF | DIODE I
C383,986,398,401 | K4p170105 SOWN-R 1uF | D701—737 2015550 Silicon 151555 |
| B . -
i _ T RESISTOR I
| | TRIMMER  CAPACITOR R706.709 60245682 Garbon Film %W VI 6ieea |
TCI0L | x91000049 TZD3LOTON TuF | R707,719,728,729.732] 100245103 % %+ V1 10K@ |
TC308 ! ECV-1ZW 10XE3N 10pF 738,741,746 I
Tesoz-sar,s08 | e P0MEIN 20pE | R72L,725,780, 740,745 J01245103 = = » TJ 16K | ;
- R701,716,717 100245225 = % ¢ V] mKa |
R735 J01245333 T v TJ 38KA |
= 3l = I



FT-827RA PARTS LIST

R703,722 100245473 Carbion Filin  24W VI 47K RO039530 Heal Sink A
R702, 705,708, 730,731 | J00245104 - % VI 100K0 Q5000007 Board Jaint 183740
ng-',_?_.?.;f.q Tad ] Q5000011 Wrapping Terminal ©
R710~714,725.72¢ | T01245104 = “ v TI 100KG
126,727,742
R720,754 | Joozasezs w o= w V] 220K
R743 JO1245224 - # TJ 220KQ
R736 J00245334 B = VI 330K0 AF
R704.718 JOD245474 ‘ 4 ~ V) 470K Symbal Number Parte Desgrigtion
‘R715 J10246275 = Eompasition » GK 2.7M0O TOD20230 | AFP Unit wilh components
PB-2(23 FO002623 P €. Board
T DIODE
DBOL G2001880F B 1S18BEM
CAPACITOR POTENTIOMETER
C704,713,722, 724 Kiz7i108 Geramic dise  HOWY  0.0014F| VR8O1 J50704501 EVN-KOAAQOES2 500EB
C103.705 Kiziroiea % + .01
CT14, 715,720 K50177102 MyTar P 0.001uF CAPACITOR
CT06—708,716,719 | K50177103 | % - 0.01pF | C801 K00172010 Caramic SOWV SLipk
721 cso2 K00172030 v + 1BL3aE
ED Ro0177223 . »  0.6z2uF| Chod - K00175470 . ¢ SL47F
G710 | K7oieTi0d Taatalam B/WY  0.1aF | CGaos Koa175101 B = SL10GpF
6723 T [ xiokrzza | . »  g.22pF || ceos | 13170103 © @OIRF
| e, migie KIQW70s | »  25WV  F | T e §
C708,717 K70127225 TBWY  2.2uF
©mr K71137685 | P Z0WY  6.6uF ’ | INDUCTOR
1801 LODZ05BE |
T [ Lgo2 | Loo20527 [l
Bymbol Number | ﬁﬁ:ﬁﬁe_r Description N ="
COBI7590 Display Unit: with compurents
Vs 1750 FO00L758. | Deer Beard (P.GB) ELCH UNIT
. C(.]-m_';lg_,gg o # awith gompphents | Symbol Number | E"agge, | Deseriptian
VB 1758 _ | FO001758 | Display Board (P.C.B) _ < cpbisssd | Thps Sauslell Bobed
E@UTTE'BU' | 7 # with eompenents PH-15554 | FO015554 l:P"rijr\te_;l C.i'rc_\;l_ll.' Board
. IC, FET & TRANSISTOR
=T IC & TRANSISTOR Q501 61040077 o MC3403
CQlogones | IC EPC14306 Q502 ~ | cioe01s4 2 NES67 N
| Gioeooes | - = MSME61 503 GaB00180G FET 25K19GL:
G30aTe0Y | Transister 28CaT2Y 13564, 505 | caosrzey R 2503T2Y
I - DIODE
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NOTES
I.ALL RESISTORS ARE IN I/4W UNLESS OTHERWISE NOTED.
3.ALL CAPAGITORS ARE IN pF UNLESS OTHERWISE NOTED, _
3. ALL 'ELEGCTROLYTIC CAPACITORS ARE |6WV UNLESS FT_GZ'{RA

OTHERWISE NOTED
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4. % VALUE IS NOMINAL. CIRCUIT DIAGRAM
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