FT-209R
TECHNICAL SUPPLEMENT

Beh.T. Hultermans
Fostbus 4228

i 5604 EE Eindhoven

This booklet contains supplemental technical information
related to the FT-209R for use with the FT-209R Operating
Manual. Service or repairs to the FT-209R transceiver should
be performed by qualified technicians only.
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CHIP DESCRIPTION AND MARKINGS

Bipolar Transistors

Part (Location) No. { Nomenclature Marking
Q2015,2017,2020 2SA812(M6/M7) | M6/M7
1010,1015,1017,
Q2019,2021 28A1162GR SG
1,2003,2016,
Q;S?S:%OZZ 28C1623(L6/LT) | Lo/L7
Q1002,2005,2010 258C2620B QB
Q1004,1005,1008,
1009,1012,1013, |28C2712GR LG
i016,1018,2008
Q2011,2012 28C2759 22
Q2009 28C3120 HB
Q1001 23C3350 R22
Q4002,4004 28C3397* DY
* Bias resistors included
Example:

Nomen. Code

'

!

hpg Rank
FET
Q2004 28K210Y Y Y
Example: SOURCE \
Nomen, Code
i
b
Ipgs Rank \

GATE

Marked Surface 25K210Y(YY)

Dual Diodes
D1008,2010,2011,

2012 - 158184 B3
D1015,2013 188226 C3
D4002,4004 DCAO1S Ad

Exampte:

Nomen. Code (155182—155184)

i

!

VR Rating {80V}

BI = 188182 (30V)
B2 = 1588183 (50V)
B3 = 185184 (80V)

Cl1 = 188224 (30V)
C2 = 185225 (50V)
C3 = 188226 (80V)

A4 =DCAOI15

DRAIN

COLLECTOR
\ BASE
‘ EMITTER
Marked Surface
COLLECTOR
0

6\
BASE :
Q—'

Q
EMITTER

* 25C3397{DY)

ANODE\

\CATHODE
S

CATHODE
i

Marked Surface DCAQ15({A4)

CATHODE\\
\\ ANODE

+ ANODE

Marked Surface 155184 (B3}

ANODE 31/CATHODE 2\

\ANODE 2
4\CATHODE 1

Marked Surface 155226 (C3)




Resistors Ceramic Capacitors

Type RMC 1/10W Types: C2012

C3216 flonly 0.1uF used in FT-200R}

Marking* Al ..... 76
[AL]] .
: L - Marking* C3216 (Ban) 2012
Value code Multiplier code (Bar
A]10 | N33 0] 1 || ||
i q - —_—
g },12 1()2 gg ,12 }gz Value code Multiplier code
D |13 | R |43 31 10° A[1O0O}| M|[30] Y |82 0 i
E 1.5 S 47 4 104 B 1.1 N |33 Z 9.1 1 10!
F |16 T | 5.1 5 | 108 cl|12 P |36 a |25 2 1102
G 1.8 Ui 56 6 108 D 1.3 Q| 39 b 3.5 3 108
H | 20 VvV | 6.2 E 1.5 R [ 4.3 d 4.0 4 104
] 2.2 W | 68 F 1.6 S 4.7 e 4.5 5 108
K| 24 X |75 G| 18 T 151 f 5.0 6 10¢
L 2.7 Y | 8.2 H| 2.0 Utls6 m | 6.0 7 —
M| 3.0 Z 191 J 2.2 V| 6.2 n | 7.0 g |10
K| 24 W | 6.8 t 8.0 9 10!
Examples:
Al = 100 L[ 27 X175 y | 9.0
: 3216 rkin i r ici
J3 =2.2kQ or toIerta\:\‘:::sr:f\ek?n‘:rl:;:ol:di r?gfct)cz ?:at::;i::&?:;ff::;:éi?‘
S4 =47kQ as below
Temperature Compensating Types {low values) No bar = SL-type

P L

Jumper (DS} Chip NPOHCH} | N1BD(PH} {N220{RH}H N330(5H) |[N470({TH)) N75Q{LI)

000000 0010000

Negative _ /e Dielectric Constant (Hi K) Types {high values}

Tantalum Capacitor

/&) ' S 5 Na bar = F
|[| D D Dl Cap. Tolerance
Positive B= 10%
D= 20%
Polarized, Unmarked Example:
{determine vatue from tayout 1 F = +80%/—20%
and Parts List) ) Al lopF NPO
131 0.0022uF D
SEMICONDUCTOR CROSS-REFERENCE fA3 0.001uF B
ORIGINAL REPLACEMENT
NOMENCLATURE .
PART (MARKING) NOMENCLATURE (MARKING)
LOCATION No. AND PART NUMBER AND PART NUMBER
Q1004,1005,1008,1009, | 2SC1623L6/LT(L6/LT} | 28C2712GR/BL(LG/LL) | 2SC2462C/IHLC/LD) | 2SC2812F/G(L6/LT)
10£2,1013,1016,1018° | G3316230F/G G3327120G/B G3324620C/D G3128120F/G .
01010,1015,1017 2SA1162GR(SG) ISAB12ME/MT(M6/MT) | 2SA1052C/D(MC/MD) | 2SA1179F/G(M6/MT)
- QIOIOIOLS 1017 1 G3111620G G3108120F/G G3110520C/D G3LITINIG
Q01 2003,2016,2018, | 25C2712GR/BLILG/LL)| 2SC1623L6/LT(L6/LT) | 28C2462C/D(LC/LD) | 2SC2812F/G(L6/LT)
| 022 o | G3327120G/B | G3316230F/G | G3324620¢/D G3328120L/G
Q2005,2010 25C2620B(QB) 28C2757T33(T33)
. 33262008 G3327570B - B ]
[ Q202012 | 28C2759032(022) 25C3120(HB)
G33275908 G3331200 .
Q2015,2017,2020 2SA813M6/M7(M6/MT) | 25A1162GR(5G) ISA1052C/DMC/MD) | 2SAL179F/G(ME/MT)
H15,2017, G3168120F/G G3111620G G3110520C/D G3111790F/G
Q2019,2021 2SA1162GR(SG) 2SB624BV4/5(BV4/BV3)| 25A1052C/D(MC/MD)
(Not 2SA812) G3111620G G3206240D/E G3110520C/D
155184(B3) 152838(A6) DCBO1STA(AS)
D1008,2010,2014,2012 4 55479009 62028380 62070012
DIOLS © | iss226(C3) 1S8123(A7)
G2070003 G2070020

Use original types only for Q1002, Q1008 and Q2011, —_2_




RX UNIT (obverse view of “mixed component” side)
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RX UNIT (reverse view of “chip-only’ side)

i

&

s

o

fé o)

B

Y

‘..

%

1@
gy

;egf ;
¢ 1@

"y
I

8L 6 1000 DO

-
2

e

v
R

.

r'|'

INPUT - OUTPUT
GND

LAS005H (Q1004)

CATHODE

ANODE
™~ ANODE
Marked Surface

155184{B3) (D1008)

ANODE 1/ CATHODE 2

.

3k > ANODE 2
4 ~CATHODE 1
Marked Surface

185226(C3) (D1015)

COLLECTOR

~

Marked Surface

2SA1162GR(SG) (Q1010,1015,1017)
2SC26208B(QB) (Q1002)
2SC2712GR(LG) [/Q1004,1005,1008;
( 1009,1012,1013)
1016,1018 )
25C3356(R22) (Q1001)

PIN 9

PIN 16

\_ NOTCH

LR4087 (Q1019) PIN 1
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RX UNIT ireverse view of ‘“‘mixed component” side)
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(FT-209RH)

EMITTER
COLLECTOR | :

¢ e Y
l'\;) {J%\"J BASE

|
EMITTER

252287 (Q2014)

COLLECTOR

EMITTER

25C2053
(Q2013)

LPIN G
i _PINB
f
PIN 4 A 3

NOTCH
PN A1

uPB5EL5C {Q2006)

PLL UNIT (obverse view of “‘mixed component” side)




PLL UNIT (reverse view of “‘chip-only’’ side) (FT-209RH)

I ANODE

ANODE

Marked Surtai
155184 (B3)
(D2010,2011,2012)

ANODE 1/CATHODE 2
- .:»/ B

T

=~
i B
\v

CATHODE 1

Marked Surtace

185226(C3) (D2013)

GATE N

oS

I~ SOURCE
Y o

|7 DRAIN

o

Marked Surface
25K210Y({YY) (Q2004)

COLLECTOR

P N

2
G 5>\/Dl T BASE
ir

EMITTER
|

Marked Surface
2SA812(M6/M7) (Q2015,2017,2020)
25A1162GR(SG) (Q2019,2021)
25C1623(L6/L7) 02001,2003,2016,)

2018,2022
25C2620B(QB) (Q2005,2010)
25C2759{U22) {Q2011,2012)

g 2SC3120(HB) (Q2009)




(FT-209RH)

PLL UM ' ¢ verse view of “chip—uﬁly“ side)
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PLL UNIT (reverse view of “mixed component” side) (FT-209RH)
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(FT-209R)
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PLL UNIT (reverse view of ““chip-only” side) (FT-209R)
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PLL UNIT (reverse view of “mixed component’ side)
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CONTROL UNIT (obverse view)
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CONTROL UNIT (reverse view)
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CONNECTOR UNIT (obverse view of “mixed component” side)

o : 1
od XXX 0
. SO1
] L}
® "Viale
. ;
J . .
e @® #50
® &
®
|®
S\L_ejile
: ®
CONNECTOR UNIT (reverse view of “chip-only” side)
/

0
-000cce0cofig

Provided by[]
http://www.yaesu-museum.com[]
O
Downloaded by[]
Amateur Radio Directory

17—



A.R.D.
Provided by
http://www.yaesu-museum.com

Downloaded by
Amateur Radio Directory


CONNECTOR UNIT (obverse view of “chip-only” side)

CONNECTOR UNIT (reverse view of “mixed component™ side)
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CASE DISASSEMBLY

As there are many fine interconnecting wires inside the FT-209R/RH, extreme care must be exercised
whenever the case is open to avoid damaging the connections. We recommend that the exploded view be
studied carefully before beginning disassembly of the case.

1. Remove the battery pack and the four screws af fixing the battery mounting track.
2. Remove the strap mounting screw with its washer, and the strap mounting dummy screw.

3. Using a small screwdriver as shown below, gently pry off the right side cover of the case (the one that
includes the LAMP button), while observing how the button is hinged.

4. Remove the two screws affixing the belt clip to the rear cover, and in the case of the FT-209RH, also
remove the one other screw on the rear cover.

5. Now slowly separate the rear cover and remaining side cover from the transceiver, noting the location
and method of positioning of the PTT switch and the UNLOCK button and spring. The PLL Unit will
now be exposed.

0. To gain access to the Control and RX Units, remove the four screws (2 on each side) affixing the front
cover, and slowly separate the front cover and Control Unit (without disturbing the interconnecting

wiring).

. - Schematheek
r— el : Beh. T. Hultermans

m@ Postbus 4228
\ 5604 EE Eindhoven

E Front Cover
- R3502500
CONTROL UNIT

b )

RX UNIT \‘ Battery Terminal Block
7| b = R3501270
gy g CONNECTOR UNIT

Nuts 4y & “ v
R60b43818 Jz !

I-—-F’LI.. UNIT

Knobs Top Control Panel
R6101740 R3501210A
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LAMP Button
R3502750

/

Hand Strap

S6000061 5@HEMF\THEEK
Strap Mounting Screw geh. T Hultermans
R61056240 Postbus A228

5584 EE EINGROVED

&&"“\ e ‘

LN
C‘\.. Spring
Washer _J R0O106220
R0O101870 UNLOCK Button
R3101710A

Right Side Cover
R3800610A

I
Rear Cover
R3800600 (FT-209)
R4801040 (FT-209H)

e
PP

—— Left Side Cover
R3800620A

K

Strap Mounting Dummy Screw
R6105203

R0106340




ALIGNMENT

Alignment preparation and precautions

Because of several thermally sensitive interactive components in the transceiver, particular attention must
be paid to assure a constant ambient temperature around the transceiver during alignment. If the transcejver

Furthermore, proper alignment requires that the shield cover above the VCO, and shield plate beneath, be
in place; and that the circuijt boards be mounted in place on the chassis.

Alignment voltage is 10.8 VDC for the FT-209R, or 12.5 VDC for the FT-209RH, except where specifically
indicated otherwise.

ALIGNMENT FREQUENCIES

Version Lower Band Limit Band Center Upper Band Limit
A 144.00 146.00 147.995
B 144.00 145.00 145.9875
C 144.00 146.00 147.9875
E 144.00 146.00 147.995

PLL Circuit

The varactor control voltage is carefully set using a special test jig and adjusting L,oe, at the factory, and
should not require realignment. However, the voltage should be checked prior to alignment. Connect the
DC voltmeter to pin 11 of Qz007, tune the transceiver to the lower band limit, and check for 0.8 +0.3 V DC,
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Transmitter

| Connect the test equipment for transmitter alignment as shown below. Make certain that the 50-ohm
dummy load is cunnected to the antenna jack at all times dunng ahgnment do not make any adjustmﬂnts
using the antenna.

A. Transmitter Resonant Circuits |

Set the transceiver to the lower band edge. Connect the RF millivoltmeter to the emitter of
Q.13 , close the PTT and adjust T,p03 and Tygeq for maximum v_nltaga on the meter.

Now retune the transceiver to band center, close the PTT and adjust TC;002, again for maximum
voltage on the meter (at the emitter of Q013 ). |

(Not generally required unless driver or final components changed.) Reduce the supply voltage to
6V, close the PTT and adjust the pitch of L;p;0 for maximum output power.

With the supply voltage set back to normal, check the power output at each MHz point in the
range of the transceiver (at least 2.5W in the FT-209R, and 5W in the FT-209RH). Supply current
should be le:ss than 700 mA in the R versions, and less than 1A in the RH versions. If necessary,
adjust the pitch of L;g14 and TCyees for maximum power ﬂutput and slmultanenusly minimum
supply current. | |

B. Low Power Operation Check

1.

'_ With the RF HI,!LOW switch set to LOW, set the transceiver to band center and check for 400

mW (R versions) or 800 mW (RH versions) power output. Now set the transceiver to first the
lower and then the upper band limits, and check for uutput within the range of 300500 mW
(R versions) or 700—1000 mW (RH vemuns}

Reduce the supply voltage to 6V, set the RF HI/LOW swntch to HI, and check for at least 500
mW output at the band llmits and band center.

C. Master Oscillator (PLL) Frequency

Ground the external MIC jack (s'{_: that there is no modulation), and set the transceiver to band center. Close
the PTT and adjust TC;00: , if necessary, so that the output is within + 100 Hz of the displayed frequency.

3040
DUMMY
LOAD

DEVIATION
| METER

be . be
AMMETER POWER

Test Equipment Connections for Transmitter Alignment




D. PO Meter Calibration

With the transceiver set to band center, the HI/LOW switch set to HI and the meter switch set to S/PO,
close the PTT and adjust VR oo, on the RX Unit, if necessary, so that the meter indicates “‘8" on the PO
scale,

E.  Modulator Deviation

Set the AF oscillator (connected to the MIC jack) for 1 kHz at 25 mV, and adjust VR, , if necessary,
for +4.5 kHz deviation (output). Now reduce the level of the modulating tone until the deviation meter
shows +3.5 kHz deviation, and check that the audio generator output level is between 2 and 4 mV.

F. Tone Encoder Output Level (if optional FTS-6 is installed)

With the transceiver set to band center, on the keypad press [3] [0] [F] [6) [F] [8], and then close the
PTT and adjust VR0, , if necessary, for +0.5 kHz deviation {with no external modulation).

G. Battery Condition Meter Function

Set the meter switch to BC, reduce the supply voltage to 6V, and adjust VR,ps, if necessary, so that the
meter is centered on the red/green border. Return the supply voltage to normal. _

H.  VOX Sensitivity Check

With the audio generator tuned to 1 kHz and connected to the MIC jack, note the generator output level
at which the VOX activates. This should be within 1.5 to 3.5 mV when the VOX HI/LOW switch is in the
HI position, and within 3.5 to 5.5 mV in the LOW position,

—23_




Receiver

Connect the test equipment as shown for receiver alignment.
A. Resonant Circuits

1. With the transceiver set to the low band limit and the meter switch set to S/PO, set the RF signal
‘generator for 20 dB output at the same frequency with no modulation, and adjust T,g02 —T100s
for peak indication on the S-meter.

2.  Now modulate the generator signal 70% (3.5 kHz) with a 1 kHz tone, and adjust T,g0s and
Ta002 for peak indication on the S-meter.

3. Return the transceiver to band center and adjust T,o01, Tio0s and T,e07 for peak S-meter deflec-

tion and minimum distortion on the oscilloscope. Adjust the generator level as necessary to keep
S-meter indications on scale.

4. Confirm at least 12 dB SINAD at 0.2 uV or less gene'ratnr output on each 1 MHz through the
range of the transceiver. -

B. Squelch Threshold Preset

Set the transceiver to band center, and the SQL control to mid-range. With no input at the antenna jack,
adjust VR, ¢01 , if necessary, so that the squelch just closes.

Test Equipment Connections for Receiver Alignment
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PLL UNIT ALIGNMENT POINTS
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PARTS LIST
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(F9501476MG1)

Symbo! No. Part No. Description
| F26321d0 Printed Circuit Board
|
] ]
| |ic
Q1001 | G1090377 | MNg320
|
_
| TRANSISTORS
Q1004 G3111620G | 2SA1162GR (SG)
Q1002,1003 G3327120G | 25C2712GR (LG)
ﬁ
_
| | CRYSTAL
X1001 | HO102571 | MS41F 4.194304MHz
] _
_ ‘
| | RESISTORS
R1013 | 124205222 | Chip RMC 130T 2221 2.2k
R100} | J24205a72 | .. » _ 472] 4.7kn
R1002,1005,1009 — 324205103 R . . 1031 10kg
1010,1016,1017
| R1003,i067,1012 | 124305123 [ » 1231 1%n
RI1011 [ 124205153 | . " 1531 15kn
R1004 | 124205333 | . #_ 333] 33kn
R1008 | 724205683 | »_ 6831 &8kn
R1006,1014 | 124205154 | . " 1541 150kn
R1015 124205474 " " 474] 470kq
| _
| | POTENTIOMETER
| VRi001 | 151750473 H0423A04747KB 47K 0B
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