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2 METER HAND-HELD
FM TRANSCEIVER
FT-202R

The Yaesu FT-202R hand-held 2 meter FM transceiver provides
high performance in a lightweight, completely portable package.
Featuring an RF output of 1 watt and a flexible, quick-discon-
nect antenna, the FT-202R weighs less than a pound (less bat-
teries). As many as 6 crystal-controlled channels may be 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 battery charger is an available option, for charging NiCd
batteries after depletion. The battery charger also allows base

station input -of DC supply veltage, an external speaker, and a

PTT switch.

The owner is encouraged to read ‘this manual thoroughly, in

order to understand the operation of the FT-202R. Straight-

forward performance and quality design will provided you
with many years of satisfaction ‘with you new FT-202R from
Y aesu. : '
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SPECIFICATIONS =~

“GENERAL

Frequency coverage:
144 MHz - 148 MHz

Number of channels:
6 (3 provided,-3 :}ptiqnal}. ,.

Emission: T
Narrow-band FM _(FB);

Batteries (not furnished):

AA size, NiCd (8 needed) or dry-cells (7 n-e¢ded}*

Voltage requirements:

9.6 VDC #10%, maximum 12 VDC.

Current consumption:
Receive 200 mA (30 mA squelched)
Transmit 500 mA.

Case dimensions:
69 x 49 x 171 mm.

Weight (less batteries):
400 g.
TRANSMITTER

Power output:
I watt.

Modulation type:
Vector phase modulation.

Deviation:
+5 kHz.

R A 10 I W

Spurious radiation: ‘
60'dB down or bet{™

Microphone:

Electrocondenser type, 2000 ohm impedance.

Tone burst frequency:

1800 Hz (US) or 1750 Hz (Europe, etc.).

RECEIVER
Circuit type:

Double conversion superheterodyne.

Intermediate frequencies:
Ist IF=10.7MHz.
2nd IF = 455 kHz.

Sensitivity:
0.32 uV for 20 dB quieting.

Selectivity:
60 dB down at £20 kHz.

Audio output:
500 mW @ 10% THD.

FT-202R MODEL CHART

— — | .
MODEL | TONE BURST FREQ. [TONE BURST/CALL

CHANNELS INSTALLED

cH| TX/RX

| 146.52/146.52

146.16/146.76
146.34/146.94

| 145,50/145,50 |
| 145,525/145,525 |
| 145.,65/145.55

A | 1800 Hz 0.5 sec. burst
| B i a 1750 Hz 0.5 sec, bur';fu_“
E_—"E_ _} - _"I_?EE';!.-*— - Manual teng;:t!;“
; = European system

| 145.50/14550
| 145.625/145.525
| 145.56/145.55 |

OO B0 00




__ “*f SEMI CQ}NBUC}_TQR .GUMP_LE;;_;ENT- | i b . . : : " CONTROLS, sm%s, AND CONNECTORS
&5, - Integrated Circpits = . i o ot T ; |
- MC-1306 - B 0 °ME-3357 0 .. o b T YRR @ ) - '
MC-14011B 1 B Ry, 2
Field Effect Fransistors o RO
- 38K51 PR s JF1033B ! B
Transistors . i
' 285A695D ] 25€1311E - 3 ; :
28C710D 3 28C19230 3 f
28C730 1. E'SCEOSB ]
28C1209D I MPSAI13 1 l
@ ® ®
Silicon Diodes |
181555 7 MI301 1 I. ANT
Zener Diodes lhet'dntrenzl]a cnnr{elc:t?rl;s a :31\4{“‘ temale jack, for quick con
WZ050 | WZ056 E nection and removal ot the antenna.
ACCESSORIES 2. MEIER
Helical whip antenna I OI_‘L receive, the,mEtEr functions 315 a rrefative S-ifneter. On trans-
Dummy Battery | mit, the condition of the battery is drsplay?d. .W']'lt’:ﬂ the battery
.. . voltage drops below 8 volts, the meter indicator will be in
Vinyl carrying case l . - i, .
the RED portion, indicating that battery charging or replace-
Shoulder strap ! .
ment 1s in order.
3. CHANNEL
The six transmit and receive frequencies may be selected
via this switch. Three channels are supplied in positions A. B.
and C, while the remaining three channels are owner-installed
options.
— 4 e B 5




CHG TXaV PTT  DCEXT  GND

11. BURST

This switch activates the automatic tone burst generator.

12. ACCESSORY TERMINALS

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

ANTENNA CONSIBWTIDNS

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 extermal 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 is different from the
BNC type, consult your dealer regarding purchase of a suitable
adapter.

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.




| m tfte OFF pﬂSltlﬂﬂ whﬂe c:'hargmg . : .

o H‘ the FT- ZGZR is m be stﬂrer:l for an exten«de-d perlc}d uf time

| wnthnut use, please be certain to remove the batteries from
the case. NiCd cells should be charge& once per "mnnth fo avmd

| tntal depletion &nd polarity reversal -

Because Uf the hlgh vanatmn i ratmg of alkalme dry ceﬁs. s
and other types of dry cell batteries, we cannot estimate hat- |

tery life when using other than thﬂ battenes descnbe;d abﬂve

When using the Yaesu FP-4 or Grﬂiﬂi‘ t}'pa ﬂf External'supply,
the optional battery adapter must be used. This adapter in-
cludes a voltage regulator to maintain the _5up_piy 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 may 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-

iliary crystals from your dealer. so as to be assured of proper
crystal tunction.

_12__

il 4

" C} ’I‘AL SPECIF ICATIGNS
| Receive
- NR-2(CH. ABC)

Transmlt

Type HC25/U(CH.DEF) HC-25/U(CH DEF)
Frequaﬁcy (M—Hz} RX}F:I_EQT =107 TXqu‘ :

| | 9 B VAU e
Tolerance = 20PPM £20PPM
Parallel Capamtance 30pF 30pF
Drive level - 10 mW 5mW -

Effective Re;mtance Less than 20 ohms

In order to mstall new channels the case must first be removed.
Prnceed as faﬂﬁws
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.

NR-2 (CH.ABC)

L’ess than 29 'ﬂhms :

T
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3 Remﬁve the baits£ &m‘_l l"l shﬂwn 111 F :_';j," aﬂd CARE_
 FULLY remove the front pa:nel of theva: . The crystal
bank w:ﬁ now be EaSil}’ 1d¢nt1ﬁedc as shﬂwn in F:tg 3, 4

i
. i ; - v D o
. |._ . "

Lﬂcate t]‘lﬂ crystai snckets appmpnate fﬂr the channei tn be |
~ installed, and install the crystals, hemg careful to insert the' - .- .

TX: crystal m thﬁ X socket, and the RX cr}'stat in the RX
socket. | g

-

If it is des;red tﬂ use a r:.rystai {}ﬂ more than {)ﬂﬂ chanﬂel
small parallel }umpers may be matalled For e}ﬁample if
146.34/146.94 is installed in channel C and 146 94!146 94
is desired in channel D, jumper the receive crystal in channel_
C to the channel D RX socket, and install a TX crystal for
for an example of this jumpering

146.94. Refer to Flg. 5
techmque.

_]4,_

> TTIE final step

e

on frequency, glg the trimmer capacifors for each channel.

. R»f:fer to the “Mamtenanca and Alignment” SEEtIﬂF for th;s i
step. | R

xmlﬂ*h' LN s : . ——
X103({B+TX] e

}"{11.1'!(: TiX\ s
X
X

X
X

x.

::-::_:-::u:

DT

a1 “bl {E-TX)
(E- T% Co BT
{F.T —

{F FIX‘ i . Fg TC.sF-RX)
#(E- Hi)ﬁ TG :(E-RX)

-:Dtﬂﬁ } TG',D;{D‘H_K}
«(C-R s TG (S -RX)
B~ H“

oo A HK‘I

S Raplace the case carefully, and check H} make sure tha]‘. alil

channels are funci;mmng prﬂperly

=

=1 0C :o7{A-TX})

7228 TC..(B-TX)
B TCus(C-TX)
1__:1": +(D-TX)

TC,+{B-RX)

TC-(A-RX)

Fig. 5

‘,15 -

channel mstaﬂatmn is to zero the i:rystais




' THEORY OF OPERATION

Reference to the block diag;&m ﬁi-lil be_qf considerable help
'in clarifying the signal pdth and identifying the functions of

the various stages.
The ET-202R. utilizes a -'tr:énémittei': strip and a double-conver-

sion receiver strip. The FT-202R is designed for operation from
internal dry cell or NiCd batteries. |

RECEIVER

The signal from the antenna is fed through a low-pass filter
consisting of C;;6, Li12, and €y, and diode switch Dqg

(MI301) to the FET RF amplifier Q,o; (3SK51). The ampli-

ied 144 - 148 MHz signal is then heterodyned with the local
oscillator signal from Qo4 (28C1923) in the mixer Qjp,
(JF1033), producing a 10.7 MHz first IF signal. 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 (28C1923).

The filtered IF signal appears at pin 16 of Q,os (MC3357).
Crystal X,q, provides a 10.245 MHz oscillation for the second
local oscillator, located in Q,qs; this 10.245 MHz signal is
heterodyned with the 10.7 MHz first IF signal, producing a
455 kHz second IF which exits Q,5 at pin 3. The 455 kHz
signal is passed through a ceramic filter, CF,4,, which has a
6 dB bandwidth of +5.5 kHz, and fed to second IF amplifier
Q,07 (28C1311). The ceramic filter prevents image responses
from degrading receiver performance and establishes the work-
ing bandwidth for following stages. A portion of the signal

- 18

B e s ] R TR

delivered from Q,4, is detected by D,gq and Djys (both

iplified by Q,0s (28C1311).and passed to the

1§1555) and

-meterfor an indication of signal strength.

The second’ IF:signal is passed to pin 5 of Q45 for delivery
to the limiter amplifier and discriminator sections of Qjos.
The discriminator produces an audio output in response fo

a-corresponding shift in the 455 kHz IF signal.

When no-carrier is present in the 455 kHz IF, the high fre-
quency noise at the discriminator output, which is passed
through a bandpass filter, is amplified by the noise amplifier
in @, 05, detected by D43 (1S1555), and hence a DC voltage
is produced. This voltage activates a switch in Qo5 which
srounds the base of Q,q¢ (MC1306), the audio power ampli-
fier. When a carrier is present in the 455 kHz IF, the noise
is removed from the discriminator; the audio amplifier then
returns to normal operation. VR, sets the squelch threshold

sensitivity.

The unsquelched audio output from the discriminator i1s am-
plified by Q,q¢, which delivers S00 mW of audio to the speak-
er. VR, is the main volume control for the receiver

TRANSMITTER

The transmitter produces a frequency modulated signal. The
audio signal from the microphone is amplitied by Q;,, and
Q,,+ (both 28C1311) and passed to the instantaneous devia-
tton control (IDC), where both positive and negative peaks
are clipped by diodes D,go and D,y (both 181555). The
output from. the IDC is passed to VR, 4,. which sets the in-

3 18
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g "'p;ut level fﬂr mmmphmne amphfr‘ er EQ, 18 {
| ’-"'pﬁﬁﬂd mgnal is thaﬂ pa&sﬁd fo the mduiatﬂr

=

A IZ MHZ fun&amentai slgnal 18 genarated b}' ng {ZSC 131 1}
The exact crysta! freqﬂancy is determined by

0utput Frequency (MHE)
BT Y

C rg_st&l' FgEqu'g_nqy { MH:} =

Trimmer capacitors TC,q, -
vidual crystals to be.set pmmseiy to the des:red f‘requsncy

The 12. MHz signal is moduiated at Qqqq (25(’31923}, where
a reactance variation is produced in accordance with the speech

input from Q,,s. The output mﬂdUIEt}Dﬂ is of a low level,

allowing muitlphcannn b}r a. factﬂr of 12 to achieve the ﬁnal :

output frequency.

Frequency multipliers Q,,, Q,,,, and Q,,; (all 2SC710)
multiply the frequency to 144 MHz for application to the
driver transistor, Q,,;4 (28C2053). The output from Q;,9 is
fed to the final amplifier, Q,,, (28C730), whose output is
passed through the low-pass filter to the antenna.

CONTROL CIRCUITRY

The PTT switch, in the receive position, causes Q 114 (28C1209)
to conduct, providing Vcc to be applied to the receiver section.

In the TX position of the PTT switch, Q,,« (2SA695D) con-

ducts to apply Vcc to the transmitter section, while Do+ causes
the base of Q, ;4 to be grounded, thus disabling the receiver.

_2.[].

A13} The am-

"TCyy, permit each of the indi-

E
¥
L

abe,

ML P w1

" The microp
When an external microphone. is used, the lntarnal micm- i

s gmund&d when the PTT swnch is f&iﬁ&sect

phone is not usable.

When the PTT swrtch is clnsed Dios (151555} c::mducts
~placing: TX Vce at the meter, thus allowing a mﬂmt’ﬂnng nf-'

the battery Eﬂndi‘ilﬂn

Qi

Q==

- Quis

Q0
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Should reduced pawef“ 'ﬂﬁipﬂ{ or degraded receiver sensitivity
indicate the need fﬂl‘ ahgnmeﬂt we recommend 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 transceiver without the proper
equipment may resut in degraded performance.

RECEIVER ALIGNMENT

(1) TX Local Oscillator

Connect the RF probe of a VITVM to :the source of Qio02-
Adjust the cores of Tmﬂ and T,09 for a maximum indication
on the VTVM. -

(2) Receive Channel Alignment

Connect a frequency mﬂnter-t_a the emitter or Q44 through
a 10 pF capacitor. Adjust TC,4, - TC,q¢ for the precise fre-
quency desired of channels 1 - 6, respectively.

;..

__I-“;tﬂry "prior t?a mpment The snhd stafe: dﬂvlﬂﬂs usad in the FT1- |
Eis 1__,._‘“-"-____2l2R should pmﬂde many: years of tmuhlﬁ*free service, if the
L _trans;:ewer is: ﬂnt ahused and 1f mx:rztme mmutenance is camed_=

| Pﬂﬂﬂ{ilﬂ ::Eeamng ﬂf th_e mtenﬂr of the transeelver may be re- .
- quired if the unit is usaed in 3 dusty Eﬂﬁfﬂﬂﬂiﬂﬂt A vacuum
- cleaner may be used to remove loose i::ﬁrt while a small brush
~will help in dislodging caked diﬂ ’f’he Extanar may be wtped"

wﬂh a damp clam as,ﬂeadedi .. | e .
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el =

_'C’ﬂnﬂeﬂ 4 sweep generatcrr wrth a.. E:eﬂt&ﬁ freqwmy nf’ 1E1' ?

@ﬁeratmg Freemeney — 10 7

. 1 .Jmes o
- " o - . :\. .

Mﬂz-:_.._

s

i el i '_‘

~ MHz to the source of Qwﬁ, Canneci: the diode detector of an-

©(4) RF Amphﬁer Resuuat&r

| - oscilloscope: to' the emitter of le Adjust T‘ms and Tmﬁ
“until the pattem Ehﬂr‘w’ﬂ in Frgure;ﬁ 15 ﬂbtamed

ERd

15kHz

L iR D T 11‘3 ?MHz_- |

e wnEE o *‘ F}g ﬁ

Connect a signal generator capahle ﬂf nutput at I47 MHE‘ to

the antenna jack. Tune its output to the channel HEHIBSIZ to.
147 MHz, and tune T, thmugh THH- fﬂr a max:mum S-

meter reading,

(S) Discriminator

Adjust T,,, while listening to an FM station of known fre-
quency accuracy (such as a 'rf:peate:} Adjustment should be
made to provide the m@st natural sounding voice un the re-
ceived frequency. |

(6) 10.7 MHz IF Transformer Alignment (I1)

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, ,, for a maximum S-meter reading.

s T e e b et 8

s TRANSMITT? ALIGNMENT

Cnnnect a dummy lﬂﬂd to the aﬂtenna rEEEptacle E

(1] Muitlpher Stage Adjustment

" a) Connect a DC valtmﬂte;r to the emltter -::rf Qng Ad;}llﬁit TI rf

cand Ty, for a maximum reading on the vnltmater whﬂa
transmitting. A mominal value is 1V DC. -

| b} Cﬂﬂﬂt{:t a E}C vﬂftmetar to thjremltter ﬂf Q” 3 Ad}ﬂst Trig-f'_"

.....

nal re&dmg is 1. 5 V DC

c) Cﬂnnect the RF probe of a VTVM to thﬂ base nf {}Hg,
Cﬂmpress or spread open slightly the turns uf Eraz and-
L,o3 tosecure a maxtmum readqng on the VTVM.

(2) RF Outp-ut Peaking

Connect a dummy load/wattmeter to the antenna Jack Adjust

TCy13 and TC,,, for a maxlmum reading on the wattmeter.

(3) - Deviatiﬂn Adjustment

Connect a deviation meter to the antenna receptacie and

connect an audio signal generator to the microphone input

terminal. Apply a 1 kHz 15 mV signal, and adjust VR ,,, for
a 4.7 kHz deviation indication on the meter,

(4) TX Frequency Adjustment

Connect a frequency counter through a 10 pk capacitor to the
emitter of Q,49. Adjust TC,49 - TC,,, for a correct frequency
reading on the counter.
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m cgﬂf&i Erequer;,mes slwt.ﬂd i:m de;tﬂrm

™ cmm queﬂuy =

Cunneut & BC Vﬂfﬂﬂ&iﬂf tn t’hﬂ + battﬂry tenmﬂal on thﬂ o

bottom of the transceiver. In. the TX mode, adjust VRq;
so that the meter needle reads exactly &t the &mdmg line

B
"H.' TN - . I . . '-r'-" H - _;___._.-_
'

1l

Gpﬂratmg F requemay MH
1 2 B

S

NS 'Ef a premsmn ‘UHF frequenc:jr cmter is. avmlahle thﬂ fre— .'

tﬁnna or dummy lﬂad o _,, .

<ot

between the red and ‘blue areas uf’ the me:ter scale, fﬂl‘ a raad—
ing of 8 volts on the DCmEtmeter. w -

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 ;o accordingly.
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