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2 METER HAND-HELD
M TRANSCEIVER
FrT-202R

The Yaesu FT-202R hand-held 2 meter FM transcelver provides
high performance in a lightweight. completely portable package.
Fearuring an RF output of | watt and a flexible. quick-discon-
nect antenna, the FT-202R weighs less than a pound {less bat-
terics). As many as 6 crystal-controlled channels may he select-
ed (three are factory-installed} within any two MHz segment
of the 2 meter band.

The latest solid state circuitry is used in the FT-202R. Teamed
with the convenient carrying case, the FT-202R package assures
the operator of many years of stable, trouble-free operation.

Either NiCd or dry cell batteries may be used with the FT-202R.
A batterv charger is an available option, for charging NiCd
batteries after depletion. The battery charger also allows base
station input of DC supply voltage, an external speaker, and a
PTT switch.

The owner is encouraged to read this manual thoroughly, n
order to understand the operation of the FT-202R. Straight-
forward performance and quality design will provided you
with many vears of satisfaction with you new FT-202R from
Yaesu.
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SFECIF!CATIONS

GENERAL

Frequency coverage:
{44 MHz - |48 MHz

Number of channels:
6 (3 provided, 3 optional).

Emission:
Narrow-band FM (F3).

Batteries (not furnished}:

AA size. NiCd (8 needed) or dry cells (7 needed},

Voltage requirements: -
9.6 VDC #10%, maximum [2 VDC.

Current consumption:
Receive 200 mA 130 mA squelched)
Transmit 500 mA.

Case dimensions:
69 x 19 x 171 mm.

Weight (less batteries):
400 g.
TRANSMITTER

Power outpur:

| watt,
Modulation type:

Veetor phase modulation.
Deviation:

+3 kHz.

Spurious radiation:
60 dB dewn or betid -

Microphone:
Flectrocondenser type, 2000 ohm impedance.

Tone burst frequency:
1800 Hz (US) or 1750 Hz (Eurape. etc.).

RECEIVER

Circuit type:
Double conversion superheterodyne.

Intermediate frequencies:
st [F = 10.7 MHz.
2nd IF = 4535 kHz.

Sensitivity:
0.32 uV for 20 dB quieting.

Selectivity:
60 dB down at £20 kHz.

Audio output:
SO0 mW @ 1 0% THD.

FT-202R MODEL CHART

o o | o L |
| MODEL : TONE BURST FREQ, 'TONE BURST/CALL| CHANNELS INSTALLED
T TX / RX

. 146.52/146 57

1800 Hz

|
|
A ! 0.5 sec. burst A I
| | B | 146.16/146.76
€| 146.34/146.94
B 1750 Hz " 0.5 sec. bursi A | 14550/14550 |
j - B . 145.525/148.525 |
| | C : 14555/14556 .
c 1760 H | Manual tengih A | 14ESQ1ABG0
| European syster B | 145.5U5/145 570
.G 145ELAABES
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SEMICONDUCTOR COMPLEMENT

Integrated Circuits I .
MC-1306 [ MC-3357
MC-14011B l

Field Effect Transistoss. .
- 35K51 1 IF10338

Transistors
25A695D ] 2S8€1311E
28C710D 3 25C 19230
28C730 i 28C2053
28C1209D ] MPSAI13

Silicon Diodes
ES1555 7 MI301

Zener Diodes
WZ050 1 WZ056

ACCESSORIES
Helical whip antenna
Dummy Battery
Vinyl carrying case
Shoulder strap

' CONTROLS, SWITCIAES, AND CONNECTORS

1. ANT

The antenna connector is a BNC female jack, for quick con-
nection and removal of the antenna,

2. METER

On receive, the meter functions as a relative S-meter. On trans-
mit, the condition of the battery is displaved. When the battery
voltage drops below 8 volts. the meter indicator will be in
the RED portion, indicating that battery charging or replace-
ment 15 in order.

3. CHANNEL

The six trunsmit and receive frequencies may bhe selected
vig this switch, Three channels are supplied 1 positions A, B.
and C while the remaining three channels are owner-installed
options.
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11. BURST

This switch activates the automatic tone burst gcenerator.

12. ACCESSORY TERMINALS
When the FT-202R is inserted intc the optional battery charger.
these points provide connection for battery charging, PTT.
DC power supply, and TX 9V DC.

ANTENNA CONSIDBRATIONS

The FT-202R comes equipped with a flexible, helically wound
antenna, which should be sufficient for local work through
repeaters, etc. A different type of antenna may, however,
be connected to the top panel BNC connector,

The external antenna should have an impedance of 50 ohms,
and should be fed with good-quality coaxial cable. If your
existing antenna has a connector which i1s different from the
BNC type, consult your dealer regarding purchase of a suitable
adapier.

EXTERNAL SPEAKER/MICROPHONE (OPTION)

An external speaker and/or microphone may be attached
through the top panel miniconnector, per the drawing below,
The speaker should have an impedance of 2000 ohms.
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in the OFF position while charging.

if the FT-202R is to be stored for an exiended pericd of time
without use. please be certain to remove the batteries from
the case. NiCd cells should be charged once per month to avoid
total depletion and polarity reversal,

Because of the high variation in ratings of alkaline dry cells
and other types of dry cell batteries, we cannot estimate bat-
tery life when using other than the batteries described above.

When using the Yaesu FP-4 or other type of external supply,
the optional battery adapter must be used. This adapter in-
cludes a voliage regulator to maintain the supply voltage at
a safe level.

Do not exceed 12 volts of supply input at any fime.

ADDITIONAL CHANNEL INSTALLATION (OPTION}

The FT-202R comes equipped with three channels already in-
stalled The owner mayv install up to three additional channels
with the addition of one transmit and one receive crystal per
channel. The crystals for the FT-202R are manufactured to
very close tolerances to ensure compatibility with the trans-
ceiver oscillator circuits. We recommend that you obtain aux-
diary crystals from vour dealer. so as to be assured of proper
crvstal function.

_Tz

CEiSTAL SPECIFICATIONS

Receive Transmit
NR-2{CH. A,B,C) NR-Z {(CH. A.B,(O)
Type HC-25/U (CH. D.E,Fy HC-25/U (CH. D.E,F)
Frequency (MHz) RAFreq -~ 107 TX} E-IEEI.‘
9 12
Tolerance =20 PPM +20 PPM
Parallel Capacitance 30 pF 30 pF
Drive level 10 mW 5mW

Effective Resistance Less than 20 ohuns Less than 20 ohms

[n corder to install new channels. the case must first be removed.
Proceed as follows:
1. Remove the battery cover. Remove all batteries, and
locate the screws A and B in the battery chamber. Refer
to Fig. 1.
2. Remove these screws, and CAREFULLY remove the
back of the transceiver. This will expose the next set
of mounting bolts shown in Fig. 2.
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3. Rem_ﬂ;re the bqita-C'_and 'D-'sh.cjwn in Fig 2, and CARE-
FULLY remove the front panel of the cuse. The crystal
bank will now be easily identified-as shown in Fig. 3, 4.

Locate the crystal s:ﬁtkets appi'_bpri-ate: for the channel to be

installed, and instali the crystals, being careful to insert the
TX. crystal in the TX socket, and the RX crystal in the RX

socket. : i -

If it 15 desired to use a crystal on more than one channel,
small parallel jumpers may be installed. For exampie, if
146.34/146.94 is installed in channel C, and 146.94/146.94
is desired in channel B, jumper the receive crystal in channel
C io the channel D RX socket, and install a TX crystal for
146.94. Refer to Fig. 3 for an example of this jumpering
technique.

2

The final step  channel installation is to zero the crystals
on frequency, using the trimmer capacitors for each channel,
Refer o the “Maintenance and Alignment” section for this
step.

Replace the case carefully, and check to
channels are functioning properly.

make sure that ali

Py
X1:{8-T TCiculB-TX} - ,
'_TC (G TX < ﬂ
X AET, TC {FeTX) ) e
X FTXR— .
, TC .{F-RX) ) ; T = o
X -(E-RX s
X ;iE-Hﬁ TC +{E-RX} o R .,'-;'
X [D'Hi.—“r TC.-:(D-RX) g T UMPER
'x :‘C!R ST - _- - 4[!.;2-%. “' 'G'HK
P e — TC--(C-RX) a HXM% _u]!}._._.._ i gAY
L Y= : N ALRX
i MRS~ I R
TC - (A-RX)
Fig. 4 Fig, §
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THEORY OF OPERATION

_:Refemnce to the blotk diagram will be of canmderable hetp
‘_'m cianfymg the s,lgnal path and identifying the. functions of

the various stagesv

The FTwa}’f_‘R utﬂlzas a transzmtter stripand & double-conver-
ston receiver strip. The. FT—Zf}zR is demgned fnr ﬂperaﬁﬂn fmm S

mtemal dry ceﬂ o1 N}Cc[ batteries.

RECEIVER‘:;

The mgnal from ﬂ}ﬂ antenna rs fa;i through a. low-pass fil‘ter'_'

consmtmg of Csy6. LHZ, and Qﬂs, anid diode switch Dyg,

(MI301) to the FET RF amplifier Qo {3SK51} The ampli-
fied 144 - 148 MHz signal is then heterodyned wlth the local
oscillator signal from Qg4 (28C1923) in the mixer Qjg;

(JF1033), producing a 10.7 MHz first IF signai. The IF signal
is passed through crystal filters XF;o, and XF,q,, which
have a 6 dB bandwidth of 7.5 kHz, and fed to IF amplifier
Q.03 (285C1923}.

The filtered IF signal appears at pin 16 of Q405 (MC3357).
Crystal X,,, provides a 10.245 MHz oscillation for the second
locat oscillator. located in Q45 ; this. 10.245 MHz signal is
heterodyned with the 10.7 MHz first IF signal, producing a
455 kHz second IF which exits Q,qs at pin 3. The 455 kHz
signai is passed through a ceramic filter, CF ¢, which has a
6 dB bandwidth of £5.5 kHz, and fed to second IF amplifier
Q.07 (25C1311}. The ceramic filter prevents image responses
from degrading receiver performance and establishes the work-
ing bandwidth for following stages. A portion of the signal

_TB
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" '_-de.hvered ‘frome Qqgp is detected by Diyes and Dyos. {hmh'
:'-ISI A55¥ aﬂt;l ampliﬁed’ by Qo8 {ZSC131 1}.and passeﬁ o the"
i rﬂe tar‘ fur an. mdlcanun mf signal strength

Tha S&cﬂn'd* IF':sigrta{'is passed to pin 5 of Qs for delivery .

£ the limiter ampiifier and discriminator sections of Qyps.

_'The dkscrunmatﬂr pmduces an audio ouiput in respense to
-’:a, correspﬂndmg shrft in the 455 kHz IF signal,

. When no- carrler 5. present in the 455 kHz IF, the hlgh fre-
'quenf}y noise at. the discriminator output, which is passed

threigh k2 bandpass filter, is amplified by the noise amplifier-
i Qyos, detécted by Dyo; (181555}, and hence a DC voltage
is pmduued This voltage activates a switch in Q,,s which

grounds the ‘base of Q.0 (MC1306), the audio power amph—

fier. When a _carner_ is present in the 455 kHz IF, the noise

" is rermoved from the discriminator; the audio amplifier then

returns to. normal operation. VR, sets the squeich threshold
sensifivity. -

The unsquelched audio output from the discriminator is am-
plified by Q,4s, which delivers 500 mW of audio to the speak-
er. VR, is the main volume control for the recetver.

TRANSMITTER

The transmitter produces a frequency modulated signal. The
audic signal from the microphone is amplified by Q,,, and
Q;,; (both 28€1311) and passed to the instantaneous devia-
tion control (IDC}, where both positive and negative peaks
are clipped by diodes D,y and D), (both 181535). The
ogutput from. the IDC is passed to VR, y,. which sets the in-

flg
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- 'put level Tor.microphone amplifier Q, 5 (MBSA13). The am- The micfbphone is grounded when the PTT switch is relcased:
PﬁﬁEd Slgﬂﬂf is thﬂﬂ Pﬂﬁﬁd to the metuiatﬂ: _When an external microphone. is used, the  internal micre-

' phone is not usable.
A IZ MHZ fun&amentai stgnal i$ genemted by ng (ZSC 131 1}

- -The exact crystaj frequency s determined by . - When the PTT switch is closed Dlﬂﬁ (1515551 cmnducts,
| ' .placing: TX Vce at the meter, thus allowing 3 mo tori f
Cry.stal F}jequ_e__ngy {MHZ} = qupﬂt Frﬁfiuencjf (MHE) placing- ¢e e er, a ng . ?u. r ng {?

I A e the battery condition.

Trimmer capacitors TC'H,{.' TC'“;" permit each of the mndi- |
vidual crystals to be .set pmmsely to the deﬂred frequency
The 12. MHz ‘signal is modulated at Qrie (28{31923), where

& reactance variation is produced in acmrdance with the speech Qs
input from Q;,s. The output mndulatmn is of a low level,
allowing muiuplzcatmn by . factﬂr of 12 to achieve the f“ nal
output frequency. |

Cios

Q:ns.

(e

: 0=
FT’EQU@HCF mUItlpH'ETS Q-1|1, Ql 13 and Q113. (all ESC?IO} P HI Qe
multiply the frequency to 144 MHz for application to the Q.
driver transistor, Qq;s (28C2053). The output from Q9 I8 Q:iz Chos
fed to the final amplifier, Q30 (28C730), whose output is
passed through the low-pass filter to the antenna. Q. .; }?F
XF -
Q-
CONTROL CIRCUITRY - | Qe N
The PTT switch, in the receive position, causes Q, ;4 (25C1209) Qx

to conduct, providing Vec to be applied to the receiver section.

In the TX position of the PTT switch, Q15 (28A695D) con-

ducts to apply Vec to the transmitter section, while D, 4- causes )
the base of Q, 4 to be grounded, thus disabling the receiver.

- 20 21 -
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MAINTENANGE AND ALIGNMENT

T‘Ee FT-202R: has been carefully al:g;etf afnd tested at the fac-

tory prior te shlpment The solid state devrces used in the FT-
QBZR should pmﬂde matty” years: of trﬂuble—free servl{:e if the

transcewer iy not" ahused and if roustme mamtenance is. carrled

out.”

PEI‘IGd!C cleaning of the mtener of the transceiver may be re
quired if the unit is used n g dusty enwrnnmr—:nt A vacuwum
cleaner. may be used te- remﬂve Toose dn‘t whilé a small bmsh

will help in dtslﬂdgmg c&ked drﬂ The Extermr m&y be w1ped"

thh a damp clath asneeded

Should reduced pcwef_‘mitpu;i: or ‘degraded receiver sensitivity

indicate the need for alignment; we recorumend that-the trans-

ceiver be returned to your dealer, as -the test equipment and

expertise required to align the FT-202R can be obtained there.

Any attempt to align this transceivér without the .proper
equipment may resut in degraded performance. -

RECEIVER ALIGNMENT

(1) TX Local Oscillator

Connect the RF probe of 2 VITVM to :the source of Q,q,.
Adjust the cores of T, and Tige for a maximum indication

on the VTVM,
(2) Receive Channel Alignment

Connect a frequency counter to the emitter or ;o4 through
a 10 pF capacitor. Adjust TC,q4¢ - TC,q¢ for the precise fre-
quency desired of channels 1 - 6, respectively,

_22_
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sit rystal Iréquighicy, is determinied from

ﬁﬁeratmg Frewr-;ﬂy *'m ?
9

Crystak Figguengy:=- MHz

¢ 3} 107 Mﬂz 1F Transfhrmer Ah”gnment H}

i‘fumet i sweepf ,g_eneramr mth 3 ﬂeniép- fmquen:ey of lﬂ‘?
MHz to the' séum&»ﬂf Qi th2s C@ﬂﬂect the diode detector of an
oscilloscope: ¢ the: emitter of Q}m ﬂdjﬂst T’ms and. Tu]-ﬁ

untﬁ the: pattem SI'IHWH m F:gm# 6. 1;ﬂbtmneck

5&"1—!:" 4 |

" 10 IMHz,
_{4). RF Ampﬁﬁej'"'ﬂeﬂﬁhatﬁé

C:}nnect a. mgnal gemr:ator capzab‘le* of uutpﬁt ﬁt ﬁﬁ MHz to
the antenna jack. Tnne its m.ttpui to. the channet nearest to

147 MHz, and. tune T:m thmugh' T;M ﬁ:}r a maxtmum 8-
-meter reading, = T e

{5) Discﬂmiﬁatur _
Adjust T,,o while. listening to an. FM. station. of known. fre-
quency . accuracy (such as a repeatm:) Adjustment should be

made to provide the mnst natural soundmg vmct: crn the re-
ceived frequency. L

{6) 10.7 MHz IF Transformer Allgnment (1T}

Connect a signal generator capable of output at 147 MHz to
the antenna jack. Tune its output to the channel nearest to
147 MHz. and adjust T,4, fora maximum S-meter reading,

- 24_

TRANSMITTER ALIGNMENT
Connect a dummy: load to the anténpa receptacle.

(ry Muit:pher Stage Adjustment

a} Cannect a ﬁC vmitmeter to Ehe emitterof Q; y2 Adjust Ty w
anﬁ T“z fur a maximum readmg on. the vnltmeter whﬂe
Iransm;ttmg. Aﬁnmmﬂl value is: fVDC. 0 -

b}Cﬂnnﬁci 3 B(’f w!tmeter to thfemlttes ﬂf Ql 13 Ad;ﬂst Tngi
cand Ty g for maximum re&dmg on th& vcﬂtmet&: Au nﬁml-'
* nalreadingis LSVDC - o .l 4

)Cﬁrmﬂct the' RF pmba l:}f a VT?M to {he bﬂse: ﬂf Qli w
Cﬂmpress ar. spread upen si;ghtiy the tuens of L,m and“-
Lw; to. seeure a mamum reaﬁtig on.the V‘TVM

N _(f-z}e; -RF Output Peaking
. Cnnnect a dummy lnad/wattmeter to the antenna jack: A&just’

TCI '3 and TC: 114 for a maxtmum readmg on. the wa{ﬁnﬁter

(3} Dewatmn Adjustment

Connect a deviation mefer to the antenna receptacie and
connect an audio signal generator to the microphone input

terminal. Apply a | kHz 15 mV signat, and. adjust VR,M for
ax4rqd kI—Iz deviation indication on the meter, L

For free by

(4} . TX Frequency -Adjust;inenf..

Conrect a frequency counter through a 10 pF capacitor to the"
emitter of Q9. Adjust TC rgs -~ 1C, o for a correct frequency
readmg on the counter, :

- 25_...
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“Thig~ crystal frequencies. should be determined from.

C-T}Fﬂ‘al F@q.ugﬁ;y;;_:z Operatmgﬁlireq njy MHz .

If a precision VHF frequency c@aﬁtér is. available, the ‘fre- -
quency. may, be. magig_fr-ﬁifetfﬂjv by eaupﬁﬂglnoseiy to the ans_ .
tenna or dimmy load.

(5) Battery Cheek.

Connect a DC voltmeter to the + battery terminal on. the -
bottom of the transceiver. In’ the TX mode, adjust VR i
so that the meter needle reads exactly at the dividing line

between the red and blue areas of the meter scale, for a read-

ing of 8 voltson the DC voltmeter. s - L

TONE BURST SETTING

The tone burst length and level are preset at the factory. For
setting of the tone frequency, proceed as follows:

Connect a dummy load to the antenna receptacle. Connect
a frequency counter between the microphone lead and
ground. Press the microphone PTT switch, and adjust
VR, for a reading of 1800 Hz on the counter. If your
local repeaters use a different burst frequency, adjust

VR ;0 accordingly.

_26
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t ALL TRANSISTORS ARE 25CI31E UNLESS OTHERWISE NOTED.,
2.ALL DIODES ARE 150555 UNLESS OTHERWISE NOTED.

3.ALL FIXED BESISTORS IN £ /4%,

4. ALL CAPACITORS IN uF UNLESS OTHERWISE NOTED,

FT-202R
CIRCUIT DIAGRAM






