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Eatly and late models can be listinguished by the location
of the clone switch, as shown below.
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ALIGNMENT

The FT-23R has been carefully aligned by Oscilloscope

highly skilled technicians at the factory, and

is designed so that no further alignment AF Millivoltmeter

should ever be required. However, in the

unlikely event of a component failure, re- SINAD Meter

alignment may be necessary. All component

replacement and service should be performed Inline Wattmeter: 150 MHz
only by an authorized Yaesu representative, or

the warranty policy may be voided. Regulated DC Power Supply:

adjustable from 4 to 17V, 2A

The following test equipment is required for
alignment: 50-ohm Non-reactive Dummy Load: 10W at 150 MHz

RF Signal Generator: Frequency Counter: 0.2ppm accuracy at 150 MHz

calibrated output level at 150 MHz
AF Signal Generator

Deviation Meter (linear detector)
DC Voltmeter: high impedance

CASE DISASSEMBLY

1. Make sure the transceiver is off. Remove k\/\rs/\,/\'/\
o ’ SRR Ey 1
the hard or soft case, if used, and remove X .

the battery pack. - >

2. Remove the four screws affixing the battery
spring plate on the bottom of the transcei-
ver, and carefully remove the plate.

3. Remove the four screws affixing the top
panel, and carefully remove the panel.

4., Remove the two screws affixing the front
and rear halves of the case, and gently
separate the halves, using care not to
stress the interconnecting wires.

IF UNIT
S METER UNIT

FRONTEND UNIT

ANT SW UNIT
| REG UNIT
. MOTHER BOARD i
.
VCO UNIT CNTL UNIT
MIC AMP UNIT
PLL UNIT E'S
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I. PLL & TRANSMITTER

Set up the test equipment as shown In the
diagram below for transmitter aligﬁment.' Ad-
just the supply voltage to 12.0V for all steps
except Transmitter Output Power alignment (B).

A. PLL VCV (Varactor Control Voltage)

(1) Connect the DC voltmeter between C416 on
the PLL Unit and chassis ground.

(2) While transmitting on 144.000 MHz adjust
transformer T501 on the VCO Unit for 1.35
+0.05 VDC.

(3) While receiving on 144.000 MHz adjust
trimmer TC501 on the VCO Unit for 1.1
+0.05 VDC.

(4) Retune the transceiver and confirm the
high-end VCV for the transceiver version
being aligned, as follows:

Version Frequency Tx VCV Rx VCV
A, C, E 148.000 <1.8V <1.6V
B, D 146.000 <1.7V <1.5V

PLL & TRANSMITTER ALIGNMENT SETUP

Sampling

Coupler | _
50-ohm Inline
Dummy Load Wattmeter ,

; ;E__IJ_LI__‘L_[T._[: +— AF Generator

J

Freq. Counter ——¢ —_——
e Y ;
— | \ s R w— 0
1: | — | — . . AP
: S — \ Millivoltmeter
Spectrum s Deviation L ~ |
Aralizer. Meter

[ »

Oscilloscope AF -
Millivoltmeter , Regulated
‘ _ 12V PSU

B. Transmitter Output Power

(1) Tune the transceiver to band center (145
or 146 MHz), and set the LOW switch to

the undepressed position.
(2) Increase the supply voltage to 12.5V.

(3) Adjust TC101 on the Mother Board for peak
output power on the wattmeter (at least
5W with less than 1.5A supply current).

(4) Press the LOW switch on the top panel,
and adjust VR105 on the Mother Board for

0.5 watts output.

(5) Return the supply voltage to 12.0V.

C. PLL Reference Frequency

With the transceiver tuned to band center (145
or 146 MHz), adjust TC401 on the PLL Unit, if
necessary, so that the display frequency mat-
ches the frequency counter when transmitting.

D. Modulation Level

(1) With the transceiver tuned to band center
(145 or 146 MHz), adjust the AF generator
for 25mV output at 1 kHz to the MIC jack.

(2) Adjust VR104 on the Mother Board for *4.5
kHz deviation on the deviation meter.

PLL & TRANSMITTER ALIGNMENT POINTS -
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RECEIVER

Set up the test equipment as shown above for
receiver alignment.

A.

(1)

(2)

After step (3),

Sensitivity

With the transceiver and RF signal gen-
erator both tuned to band center (145 or
146 MHz), set the generator for 3.5 kHz
deviation of 1 kHz tone modulation, and
set the output level for 40 dBu at the
antenna jack.

Preset VR103 on the Mother Board fully
clockwise.

Adjust T101 through T104 on the Mother
Board for maximum S-meter indication,
reducing the generator level if more than
four bargraph segments turn on.

generator level should be 0.2

uV or less for 12dB SINAD. Perform the follow-

ing adjustment

next.

B.

(1)

(2)

REF Signal
(Generator /rEL

S-meter Sensitivity

With the transceiver and RF signal gen-
erator set up as in step (1) of the above
Sensitivity adjustment procedure, set the
signal generator for 20 dBu output.

Adjust VR103 on the Mother Board so that
all bargraph segments are just turned on.

Reduce the generator output so that only
two bargraph segments are on, and confirm

that the generator output level is now 5
dBu or less.

RECEIVER ALIGNMENT SETUP

[Oscillﬂsmpe
{ AF
Millivoltmeter

SINAD

hﬂ_

i
I_.ILII.II.l

R

-
-
—

L Meter

'_T_'

Speaker

f

or 8-ohm load resistor

Regulated
12V PSU

RECEIVER ALIGNMENT POINTS
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PARTS LIST

MAIN CHASSIS

Symbol No. PartNo. | Name & Description - -
B |connecTOR B
J01 ~ | P1090541 |BNC-RM ANT B | CERAMICFILTER
B ][_ - B CF101 H3900280 | LF-B12
] T - ] -
] | MISCELLANEOUS - I B
- R3116390 | DIAL Knob - - - | RESISTORS |
‘ B R3116620 | VOL,SQL Knobs o R112 J24205479 | RMC 1/10T4R7J 1/10W 4.7Q
R3508300 | PTT Button Cover R113 J24205100 | " " 100J " 10Q
) - R3508310 | UNLOCK Lever R102 J24205220 | " " 220 " 220
] ] R0117370 | Coil Spring ~ |Rr10s,109 J24205221 | " " 2213 " 2200
- R0507950B | Battery Spring Plate R110 J24205331 | " " 3313 " 3300
B R3503650A | Top Panel Gasket  |r111 [J24205102 | " "™ 1023 " 1kO
B R3507960 | Jack Seal Gasket B R114 ~ [J24205103 | " " 103J " 10kQ
] 1 - R107,118A,F [J24205223 | " " 223 " 22kQ
B _ - ) R116 ~ [J00215223 |[Carbon film ___ 1/8W 22kQ
B B B ] R101 B 1324205333 |RMC 1/10T333J 1/10W33KkQ
o R108,115 324205473 | " "™ 473] " 47kQ
R103-105,117 [J24205104 | " " 1043 " 100kQ
MOTHER BOARD - -
Symbol No. Part No. | Name & Qescri ption i ) | ) -
- F2838104A | Printed Circuit Board ) - B
CO028384AA | PCB with Components B | | POTENTIOMETERS
B o - o B VR101 760800128 | KO91K0004-20KB 20kQ B
VR102 J60800129 | K0911100D-20KA 20kQ A
B ol _ o VR103-105 J51776473 | RH0411CS4J 47kQ B
. —
- o B CAPACITORS
C104-106 K22170203 | Chip Ceramic 50WV 2pF CH
B l B - B B | C2012CH1HO020CFA)
C107 K22170204 | " " " 3pF "
B o B B | B (C2012CH1H030CFA)
C101,108 K22170206 | " " " 5pF "
- ) - B (C2012CH1H050CFA)
) B C130,133 K22170209 | " " " gpF "
B - J - - B - | (C2012CH1H080DFA)
- § B | - e C143 K22170211 | " " " 10pF "
_ B e - I i (C2012CH1H100DFA)
0101 ~ [G1090558 | LA4145 C103 K22170221 | " " " 97pF "
B - . | |(C2012CH1H270JFA)
B - - R C111,122,125-127 |K22170805 | " " " 0.001uF B
‘__ . — e _ R | 131,135-141 | (C2012B1H102MFA)
B [ PWR-MODULE ~ |c102,132,134 K22170817 | " " " 0.01uF "
Q107 G1090732 | M57796MA | (C2012B1H103MFA)
O ) | C128,142 | k22171008 [ " ™ " 0.047uF F
- H [ | (C2012F1H473ZFA)
- - C109,110,112,115 |K22141904 | " "  25WV 0.1uF D
- __l_ ~ | TRANSISTORS 119,120,129 C3216D1E104MFA)
B ~[G3111627G | 2SA1162GRTE85R C121 K78130001 ]—%‘antalum 20WV 0.47uF
B G3327127G | 2SC2712GRTES5R B F951D474MRAAF1Q2)
G3070001 | FA1A4M C113,118,123 K40129052 | Electrolytic 16WV 10uF
I G3333567 | 2SC3356-T2B (RC3-16V100M)
- G3329547 | 25C2954-T2B C114,124 K40129038 | " "  16WV 100uF
] - | (RC2-16V101M)
B C116,117 K40089020 | " "  6.3WV 100uF
- RC3-6V101M
DIODE -
——
- | TRIMMER CAPACITOR
E— TC101 K91000149 | VCT31E161A 20pF
CRYSTAL FILTER I
T T e
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| TRANSFORMERS IF UNIT
T101 L L0021416 145MHz Symbol No. Part No. Name & Description
T102-104 L0021418 " F2838102 Printed Circuit Board
C028382AA | PCB with Components

- | N — |
q

| INDUCTORS B |
L101,102 L1190275 |LALOZNAR2ZZM 0.22pH _ L
1103 11020671 Q302 G1090698 [TK10420M -
! — ———————
i | cONNECTORS |TRANSISTOR B
J101 P0090599 |IL-Y-5P-S15T2-EF Q301 G3326207B | 2SC2620QBTR
J102 P0090601 |IL-Y-14P-S15T2-EF -
J103 P0090598 |IL-Y-4P-S15T2-EF ] B
P101(with wire) B o -
| DIODES _—
D301,302 | G2070007 [18S226TE85L Si
FRONT END UNIT - | CRYSTAL
Symbol No. Part No. Name & Description X301 H0102773 |UM-1 10.245MHz
) F2838111A | Printed Circuit Board | B
PCB with Components o
_ - | ] CERAMIC DISCRIMINATOR
- CD301 H7900260 |D455C |
FETS r:_ 1
Q201,202 G3803027Y | 2SK302YTE85R |
' ' | | RESISTORS ]
R305 J24205101 |[RMC 1/10T101J 1/10W100Q
B DIODES R304 | J20205471 "M 471 " 4709
- [D201-203 G2090248 [1T32 Varactor R311 | J24205152 | " " 152J " 1.5kQ
! R301,307,308 J24205222 [ " " 222] " 2.2kQ
s R314 J24205392 [ " " 392 " 3.9kQ
R315 _|J24205472 | " "™ 472 " 4.7kQ
rE RESISTORS R313 - J24205682 " " 682 " 6.8kQ
R201 1J24205560 |RMC 1/10T 560J 1/10W 56Q |R309,316 J24205103 ""103] " 10kQ
J24205101 " "™ 101J " 100Q |R303,310 J24205473 | " " 473 " 47kQ
R207 J24205471 [ " " 4713 " 470Q |R306 J24205823 [ " " 823 " 82kQ
R202-204 J24205104 | " " 104J " 100kQ |R302 J24205224 | " " 224] " 220kQ
R205 J24205474 | "™ 474J " 470kQ |R312 J24205474 | " " 474J " 470kQ
E CAPACITORS _ CAPACITORS
C202,203,205,207 |K22170221 | Chip Ceramic 50WV 27pF CH |C303 K22170213 | Chip Ceramic 50WV 12pF CH
(C2012CH1H270JFA) _ (C2012CH1H120JFA)
C201,210 "nom " 0.001uF B C304,310 K22170229 nooom "  56pF "
(C2012B1H102MFA) (C2012CH1H560JFA)
oo " 0.01uF " K22170237 " " " 120pF "
(C2012B1H103MFA) (C2012CH1H121JFA)
K22171008 oo " 0.047pF F K22170239 I "  150pF "
(C2012F1H473ZFA) ] (C2012CH1H151JFA)
322141904 "o " 95WV 0.1uF D C315 K22170243 J " 220pF "
| (C3216D1E104MFA) (C2012CH1H221JFA)
—-= C302,306,314 K22170805 S " 0.001uF B
s — O | commammonzny
. 0 ]cs301,312,317 "oom "™ 0.0IpF "
R ) Imouctors - 0000 | (C2012B1H103MFA)
C307,308,313 " "™ 25V 0.1yF D
(C3216D1E104MFA)
1 C316,318 R78120013 | Chip Tantalum 10WV I5F
R I -
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311 K78080004 | Chip Tantalum 6.3W 15uF TRIMMER CAPACITOR

e | (F950J156MVCAF1Q2) TC401 K91000154 | ECR-KNO20E11X 20pF
- INDUCTOR ' B B |INDUCTORS -
1301 1190344 |LALO2KR100K 10pH L401 L1190311 |LAL02NA221K 220uH

PLL UNIT

Symbol No. Part No. Name & Description VCO UNIT f
- F2838108A | Printed Circuit Board Symbol No. | PartNo. |  Name & Description

| C028388AA | PCB with Components F2838106 | Printed Circuit Board

| _ Model A1,A2,D,E2 5kHz steps | 1NV CO-LC
- C028388AB| " " & F2838110 | " " "
| Model F 10kHz steps - _ | VCO-0SC
~___|co28388ACy " . M - | C028386AF | PCB with Components

Model B,C2 12.5kHz steps

- | ICs Q501 G3802387S | 2SK238-K17

FET .
Q401 |G1090725 |MC12017P -
Q402 | G1090582 |JLC1007P - - - ;
- | - TRANSISTOR
[ - Q502 | G3327597C | 28C2759-T2B U23
| | DIODE )
D401 G2090118 | 1SS97 Schottky -
B - B _ - DIODES
| N D501 G2090297 |1SS110 Si o
CRYSTAL D502,503 1G2090271 1T33 Varactor
X401°* |H0102771 | UM-1 10.240MHz
X401™ H0102772 |UM-1 12.800MHz B -
- RESISTORS
R504 J24205470 [RMC 1/10T 470J 1/10W 479
| RESISTORS R505 J24205101 mom 101 " 100Q
R408 J24205000 [RMC 1/10T 000J 1/10W_0Q | R501 J24205682 nm §82] " 6.8kQ
R402,403 J24205220 "ooon 9220 " 220 R506 J24205683 " m 683] " 68kQ
R404,405,407 J24205222 noon 9292 " 2.2kQ |R503 J24205224 "on 224] " 220kQ
R406™ J24205472 | " " 4727 " 4.7kQ | R502 J24205225 | " " 225 " 2.2MQ
R401,406" J24205103 mo" 103 " 10kQ L
R406° J24205153 "o " i53] " 15kQ 3
- ) | CAPACITORS
i - C508 K22170201 IChlpCeram1c50WV05pFCH
N CAPACITORS (CZGIZCHIHORSCFA
C401 K22170206 | Chip Ceramic 50WV 5pF CH |C503 K22170211 " 10pF " ;
C2012CH1H050CFA) | (C2012CH1H100DFA) {
C411,412 K22170227 " " " 47pF" C506,507 K22170311 N noo" Ul
(C2012CH1H470JFA) L C2012UJ1H100DFA]
C408-410,419 K22170235 " " " 100pF" C501 K22170215 " " 15pFCH |
(C2012CH1H101JFA) | C2012CH1H150JFA '
C402,403,405,407 | K22170805 " o " 0.001pF B C502,505,510 K22170805 " " 0.001pFB |
413-415 C2012B1H102MFA1 | | (C2012B1H102MFA
C416,417 K22141904 " 25WV 0.1uF D C509 K78080002 | Chip Tantalum 6.3WV 4.7pF |
. _ C3216D1E104MFA F950J475MSAAF1Q2 ‘
C404,406,420 K78080002 | Chip Tantalum 6.3WV 4.7pF | C504 K78080003 | " " " 10pF
- _ 3 F950J475MSAAF192) F950J106 MTAAF1Q2
C418 K78100003 " 10WV 6.8pF

F951A685MTAAF1Q2)

* Model A1,A2,D,E2
B Model B,C2 |
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| TRIMMER CAPACITOR
TC501 K91000152 |ECR-JA040G12X
| INDUCTORS -
L501-503 11190283 LALO2NAIROM 1pH

LALO2KRR22M 0.22uH

L504 _ |fi'190342 -

" "

6.3WV 10uF
(F950J106 MTAAF1Q2)

K78100003 | Chip Tantalum 10WV 6.8uF
(F951A685MTAAF1Q2)

MIC AMP UNIT

| o symbol No. Part No. Name & Description
- TRANSFORMER o - F2838101 | Prmted Circuit Board
T501 L0021684A |R12-E991X 150MHz C028381AA | PCB with Componnents
_ ] B 3 | Model A1,A2,F )
| 1 J C028381AB| " "
- - ) o | Model B,C2,D,E2
TEST POINTS ]
TP | Q5000082 [1PS-1091-01 ] T -
~ |R0116640 _ [SHIELD CASE _ ~_JQro1 [G1090726 | M5224FP
R0117100 SHIELD TOP B - B
| RESISTORS -
REG UNIT R705 i | J24205332 |RMC 1/10T332J1/10W3.3kQ_
Symbol No. Part No. Name & Description R710 B J24205562 " " 562J " 5. 6kQ
. F2838109A Printed Circuit Board R701*,702*%,709 J24205103 l . " 103 " 10kQ
| C028389AA | PCB with Components 711-713
- O ~Im704%,715 [J24205223 | " " 2237 " 22kQ
i B ~— _|r708° J24205333 | "™ " 333] " 33kQ
) | ] R707 J24205563 | " " 563J " 56kQ
B 1ic - R716 J24205104 | "™ " 104J " 100kQ
Q04 [ G1090736 LVC550C-2 ) R703,714 J24205225 | " " 225] " 2.2MO
- - ] B R706 J24205335 | " " 335] " 3.3MQ
- TRANSISTORS 1 — -
Q601 | G3207997L  [2SB799ML T CAPACITORS
Q602,603,608 G3327127G _ [2SC2712GRTE85R C705,708,710,711 |K22170805 |Chip Ceramic 50WV 0.001uF B
Q605-607 G3111627G__|2SA1162GRTE85R 713,714 | (C2012B1H102MFA) ]
] - - B C703* K22170809 | " "™ " 0.0022pF "
B - i - (C2012B1H220MFA)
- - C702*,703%,709  |K22170817 } " " 0.01uF B
e DIODES B (C2012B1H103MFA)
D601,604 1G2090027 15853  Si C706 K22171008 [ " " "  0.047uF "
D602 [ G2090183 HZ9A2L Zener (C2012B1H473ZFA)
D603 [ G2070009 1SS184TE85R _Si C701*,704*,707 K22141904 | " "™ "  0.1uF D
i ] - 712 - | (C3216D1E104MFA)

B

RESISTORS

| Carbon film 1/4W 8. 2Q TJ

|R602 J01245829
R601 [ J24205101
R608 ~ [J24205222

R606,607,612 J24205472
R605,611 J24205103
R603 J24205223

[RMC 1/10T101J 1/10W 10002

" 922 " 2.2kQ
"M 472] " 4.7kQ

_Symbol No.

" n - 123'] " IUKQ-

S METER UNIT

Part No.

i " 223 " 22kQ

" " 104J " 100kQ

F2838103

R604,609,610 J24205104

o e e e —

C028383AA | PCB with Components

CAPACITORS

C601,603,604
606,608-613

C60%5 K78120002

* Model A1,A2,F
* Model B,C2,D,E2

K22170805

Chip Ceramic 50WV 0.001uF B
(2012B1H102MFA)

Q801,802

Chip Tantalum 16WV 2.2uF
(F951C225MSAAF1Q2)

____Name & Description
Printed Circuit Board

e —

TRANSISTORS

1-17
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| DIODES INDUCTORS
D801,802 1N60 Ge | L901 11190344 |LALO2KR100K 10pH
B - L902, L904 110021683
L903 10021682

RESISTORS B
J24205102 |RMC 1/10T102J  1kQ
J01245102 | Carbon film 1/4W  1kQ

R801,803 J24205104 [ RMC 1/10T104J 100kQ

—

TERMINAL POSTS
Q5000016 | TP-E/MS-60124

- ]
—— 1 ——
| CAPACITORS -
C801 K22170801 | Chip Ceramic 50WV 470pF B
; | (C2012B1H471MFA) CNTL UNIT
C802,803 K22170817 | " " " 0.01pF " PartNo. |  Name & Description
| (C2012B1H103MFA) F2838105A | Printed Circuit Board

C028385AA | PCB with Components
| | Model F
C028385AB| " " "
| Model Al, A2

C028385AC| " " "

ANT SW UNIT Model B, C2, D, E2
Symbol No. Part No. Name & Description w/o BAT1001
F2838107A | Printed Circuit Board

C028387AA | PCB with Components 1

ICs
] Q1001 G1090741 |HD613901A51
TRANSISTORS Q1007 G1090752 |PST523G
Q901,905 ] G3207997L | 2SB799ML - nPD4066BG
Q902-904 G3327127G | 2SC2712GRTE85R Q1009 PD4001BG
] DIODES '___ [ TRANSISTORS
D901,902 G2090027 |1SS53 Si Q1002,1012 G3111627G [ 2SA1162GRTES85R
D903 - G2070007 |1SS226TE85R " Q1003-1006,1010 |G3327127G | 2SC2712GRTE85R
B | Q1011,1013 G3070001 |[FA1A4M
RESISTORS |
R905 1J24205221 | RMC 1/10T221J 1/10W 2200 DIODES
R903 | J24205471 "o " 4713 " 470Q |D1001,1002,1008 [G2070001 |1SS181TE85R  Si
R901,904,906 J24205222 " 2223 " 2.2kQ |D1003,1005 G2090334 |HZ4ALL Zener
R902 1724205473 " 473 " 47kQ | D1004 G2090118 | 1SS97 Schottky
[ D1006 G2070028 |SLM-23VMW T-97 LED
D1007 G2070009 |1SS184TES85R Si

| CAPACITORS
C916 K22170207 | Chip Ceramic 50WV 6pF CH
: | (C2012CH1H060DFA) LIQUID CRYSTAL DISPLAY
C914 K22170209 | " " "  gpF " DS1001 G6090060 |LR-541C
| (C2012CH1H080DFA)
C917 K22170217 | " " " 18pF " -
(C2012CH1H180JFA)
C913,915 K22170223 | " " " 33pF " | CERAMIC RESONATOR
| (C2012CH1H330JFA) | H7900270 | CSB800K
K22170805 | " " " 0.001uF B
907-912 | (C2012B1H102MFA)
C904 K40179033 | Electrolytiec " 0.47uF -
(RC3-50VR47M)
C902,906 K40129052 " 16WV 10pF

(RC3-16V100M)
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RESISTORS - . | SPEAKER | o
R1017 J24205221 |RMC 1/10T221J 1/10W 2200 |SP1001 M4090063 | T036S13Y2611
R102 _1J24205331 | " " 331 " 3309 . _
R1037 J24205471 | " " 4713 " 4700 | | _
R1016 1J24205561 | " "™ 5613 " 5600 - | _
R1029 1J24205102 | " "™ 1023 " 1kQ | MIC e
21019, 1036 J24205152 | " " 152 " 1.5kQ | MIC1001 | M3290008 | EM-78CYE
R103¢ J24205222 | " " 2922 "  92.9k0 |
R1004*,1012,1020 |J24205472 | " "4723 " 4.7kQ - | -
1038 | | ] L
R1011, 1015,1018 |J24205103 | " " 103 " 10kQ _ | SWITCHES -
1021-1024,1033 S1001,1002 N5090018 |KHH15951 SQL, OFFe,
1034,1039 | _ BURST*, PTT
21028 J24205183 | " " 183 " 18kQ |S1003 N6090063 | SSSS22050A T
21003*,1008 1324205223 | " " 2233 " 929k0  |S1004 N4090088 | SPJ622N09 HI/LO
R1010,1025,1031 [ J24205473 | " "™ 4737 " 47kQ  |S1005 N0190139 |SRBMIL066 DIAL
R1001,1002,1005 |J24205104 | " " 104 " 100kQ - -
1013,1014,1026 | [
1030 - _ .
R1006,1032 24205224 " 294J " 220kQ | _ CONNECTORS B
210 " 3943 " 390kQ |J1001 |P1090369 | HSJ0838-01-010 MIC
21009 "™ 105 " 1MQ J1002 | P1090370 |HSJ0836-01-010 EAR
e | | POTENTIOMETER | ] LITHIUM BATTERY
R10( ~ I RVG4F03103- kg BAT1001 [ Q9000366 | CR2025 N
[ - L | RUBBER CONDUCTOR
| CAPACITORS | S2000026 | 24.3x1.8x1 SS B
C1004,1005 K22170235 | Chip Ceramic 50WV 100pF CH ]
] 2012CH1H A N - | 1 i
C1011-1016,1019 |K22170805 | " " " 0.001pF B L 3
1022,1024-1027 (C2012B1H102MFA)
03(
C1028 K10176102 |Ceramic disc " 0.001pF " ACCESSORIES*
- (DD104B102K50) Symbol No. Part No. Name & Description
C1001,1002 JK22170809 Chip Ceramic " 0.0022pF " | ANTENNA ]
| 1(C2012B1H222MFA) 1 Q3000049 | YHA-16 3
C1018 K22170817 | " " " 0,01pF " ~ * i
(C2012B1H103MFA) L )
C1003,1007-1010 |K22141904 | " "  25WV 0.1uF D ] ~ )
1( 3216D1E104MFA S6000098 | HAND STRAP -
C1006 K78080002 | " " 6.3WV 4.7pF -
l §F950J475MS_A5F192) - B
C1017 K78100003 | ™ "  10WV 6.8pF
(F951A685MTAAF1Q2 BATTERY PACK*
C1020,1029 K78080003 | " " 6.3WV 10uF D3000493 | FNB-10
[(F950J106 MTAAF1Q2) - |
K40089010 | Electrolytic " 220pF
- VINYL SOFT CASE*
| D3000477 | CSC-23 u/w FNB-10

| D3000504 | CSC-25 u/w FNB-10, FTT-4

NNECTOR

* Optional same models

® Model A1,A2,F
* Model B,C2,D,E2
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MOTHER BOARD

(obverse view of “mixed-component” side)

COLLECTOR
\\
BASE
OUTPUT EMITTER
VCc *
VBE Marked Surface
INPUT .
2SC3120 (HB) - (Q2002)
25C3356  (R22) : (Q2003)
2SC2712GR  (LG) : (Q2007)
2SA1162GR  (SG) : (Q2010)
SOURCE
DRAIN
GATE >~ BASE
" COLLECTOR
Marked Surface =MITTER
2SK302Y (TY) - (Q2001) 25C2954 (QK) - (2004)



MOTHER BOARD

(obverse view of “chip-only” side)

ANODE 1/CATHODE 2 _ CATHODE
e N
A
. NODE
ANODE 2
ANODE
| CATHODE 1 ’
Marked Surface Marked Surface
1SS226 (C3) - (D2001,D2007) 1SS184 (B3) . (D2005H)
PIN 5
PIN 8
PIN 4
NOTCH

PIN 1

NJM386D (Q2008)
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IF UNIT

(obverse view of ) (obverse view of | )
“mixed-component” side “chip-only” side

CATHODE

N

ANODE

ANODE

*

PIN 16 Marked Surface

MC3372ML (Q302) 1SS184 (B3) - (D303)

ANODE 1/CATHODE 2

N RN

COLLECTOR

Kpend

BASE ANODE 2
\ EMITTER ‘\CATHODE |
Marked Surface Marked Surface

25C26208B (QB) 1SS226 (C3)
(Q301) (D301,302)

25C2712GR (LG)
(Q304)

DTC124TK (05)
(Q303)

] |
|
: UM |orer24Tk 783256 |
' F3149102 |
' : R318 |
~2 I
I ﬁﬂé =t :_ &« =1 |
| ? 1 x 2200 CH 3 T o |
| e + i W |
| 28C26200B - . ~x 1S |
b 74 — —
| 2 ¥ ¥ 28 2200 cH §-f-'-":c-an S |
| €302 ; * it |
0.001 B :
| * il v l
| ; . —&M}&NMD@— - I
| D301 - a 2 |
1882286 > 8o — -
| 26:: 2N g ) uC3372M & ® |
I . J >
| 302 Lo000ee0e- Tk I
o _—
| 1 l C304 56p CH 2| | o |
| I—e— c= i—

oo DOS p d 3O T | wu @ '1:36.1 Eg I
| 2o F 32@~T 8% ¥ Ei_l_ 8oL R S CH 55? oo¥ |
| o2 38T mi °| §2¢ T¥g n'.': |

. o - | & N Ne Q- EE
I s o o [+ 4 x Q304
| | o “ 25C2712@R |
[ Ay, . Ay, - - L 4 - : 2
| R303 R30S R309 1.8K s > @ :
L&7K 100 —AM 4 = 2 ;ﬂ%*
| : ol =
4‘ 0— *D LI~ EH E‘IE 0303 I
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{ er | |72 <L) P Y |
l Ly O Eg > ke I
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PLL UNIT

01 |
1k
(obverge view of ) (obverse view of
“mixed-component” side “chip-only” side,
| PIN 5
PIN 8 PIN 10
PIN 4
i PIN 1
| MC12017P (Q401)
3
| C407 D401 |
| 0.001 B 15897 |
| C418 R404 2.2K
| 100p CH W— < |
| %0 |
| E R401 Q9 |
a-;_ 10K al
| I 010700 {
| Q401 i |
| MC12017P
| | E-DE N '
I:: I ‘ o~ EN I
-_,; | - > 3 @ = |
{? | Qo© '® S > i Pl o] >} > |
o < ™ . - o
f Um O~ +Hw - ™~ AV 4 (® > ~N —
| I . X Qw )~ O o]l I - '
i < 2 C408 | C411 NS : | o
: | 2 o . 100p CH| SE K- of - | 0| e |
: o~ M. ~ al - Q E o N
| | o | 28 99 409 Eﬂ;ﬁi S e e = |
| S°o% "5 95 Gt 108p CH s © - o g
: I ' o TN — by l
r.} | — C410 |[C412 - |
100p CH | 390 Qs
_E I CH 526;::TN I
| C40S &
; | 0.001 B |
t 3 8 10 2 |3 & 7 8 _8 13
| - > 7 S = - 2 2 o g g ¢ 5
; © O < ® o © > - & =
l:' (- - 0
| QO O -
) - el
.
= -
RESISTER VALUES ARE IN 8,1/10W ;
f- Al A2 D. E2. A3 TYPE 15Ka 1.5Ka CAPACITOR VALUES ARE IN #F. SOV ;
(T) CAPACITOR VALUES ARE TANTALUM ;
2 be TYPE | 12.000M4 i INDUCTOR VALUES ARE IN H

UNLESS OTHERWISE NOTED.




VCO UNIT

OSC BUF

0OSC

(obverse view of <obverse view of
“top” side “bottom” side

SOURCE COLLECTOR
\
GATE BASE
* DRAIN 4 EMITTER
Marked Surface Marked Surface
2SK238 (K17) - (Q501) 25C2759 (U22) - (Qh02)
T e O S S L P ——
| C504
10 6.3V

| VCO UNIT -
| F305/7103 0.001 B
: F3057104
' CS01 Qs01

15p CH 28K238 < acon
| a ‘.* e 28C2759 U22
} e %
| 8% S0 LOO21684A vCO OUT

Q- T

I - i - i a9
| 5% 4 BS= o= | ST B2
| BTXT 37 gaagex T a5 831 .

4 /Ja- B a Nomm S
| ve -J; B
| C511
| 220p C R503
I 10K

- 5V

|
|
I
I

-
IM
I
-
:

|

|

I

I '
:

l

:

I

|

|

|

RX SV

NOTE:

RESISTER VALUES ARE IN 6,1/10W ;

CAPACITOR VALUES ARE IN sF. 50V :
(T) CAPACITOR VYALUES ARE TANTALUM ;

INDUCTOR VALUES ARE IN H

UNLESS OTHERWISE NOTED.
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(obverse view of

CATHODE

REG UNIT

<obverse view of

“top” side
GND
OUTPUT
N INPUT R]-“/
ANODE
ANODE

!

Marked Surface

1SS184 (B3) : (D603)

~\ BASE

COLLECTOR
EMITTER

2SB799 (Q601)

C601
0.001 B

Q601
2SB799 ML HGEUZZ

100 . 1710W
Q602
28C2712QGR

RGO 1

D602
RD10EB!1

LM2931AZ-5.0
(Q604)

CATHODE (Di,)

CATHODE(Di,) ™\

RN

>
\ ANODE(Di>)

* ANODE(Di,)

Marked Surface
1SS272 (A1) - (D601)

Q@604
LM2931AZ-5.0

» ®
Q605
~ 2SA11626R

“bottom” side

COLLECTOR

N

BASE
EMITTER

4

Marked Surface

2SA1162GR (SG)
(Q605,606,607)

2SC2712GR (LG)
(Q602,603,608)

UNIT F3057107A

ceor ®,
47 6.3V -J
g T Q606
+ + & Os 2SA11626R
C606 ce08 (4
0.001 B| 0.001 B

™ W N
o O~
02 -
uql o ~¢
o
. @
o
& o4
oso1 [V
188272
Q603
2SC27126R *a®
R604
100K
(o8]
& _[n"
08
D603 “a
188184
@ ®
D C 5 4
5 \n W
- % =
W
&

2SA1162GR

2SC27126R
R609

Q607

RX SV

NOTE:

RESISTER VALUES ARE IN Q&.1/16W ;
CAPACITOR VALUES ARE IN aF. S0V ;

(T) CAPACITOR YALUES ARE TANTALUM ;

INDUCTOR VALUES ARE IN H
UNLESS OTHERWISE NOTED.



C901 0.001 B

<obverse view of )
“mixed-component” side

MIC AMP UNIT

(obverse view of
“chip-only” side

)

o ————————————————— — (o (S S (S e e e e e —
l NOTE : |
| MIC AMP UNIT EEgl:ﬁ:H Etﬁg ::E :: n'.._uénuﬁ ; -'\__ R701 R702 c701 c702 1 c703 C704 |
A AF . 3
| F3057101 (T) CAPAC | TOR VALUES ARE TANTALUM ; Al. AZ A3. TYPE —_— — | — | ] — | |
| UNLESS OTHERWISE NOTED. | | |
| 708 B C2 0D E2 TYPE | 10Ka 10K 8 0: 1pF 0:QtaF [0-0CERHE 9. 1sF |
{.8M
m
» &
' ~in Q701-3 - - Q701-1 Q701-2 1
| o NJM2902M NJM2902M NJM2902M NJM2902M |
| = |
| S |gr702 L2 8 ! 14 ™ ®]. 7 |
| s R701 ‘1:: 10K 5 |
m +
| > 10L~R703 "2 ~Np == o3 ° I
- 2.2M -
l E%: o W . B & B_T Em" I
| w5 E%... E.J.;‘E "5# Sx §‘E"+ ® |
= 2g | « T- | 20T &2°F o :
> S I
| x =X § 0 . I
1. ™~ »>— IH hé* ~
I oM ™~ o — L"‘S |
AN 1 S
| 8 f |
|
| i = T ¢ |
| — R, r
| 0o |
5 Ol 2 4 3 E c i

L+—-—(}— —————— —_4— —————————————— +—+—<}— ————4_+——J

= g = o o 5 ~ = g b3

S - o § @

. »

COLLECTOR

RN

obverse view of

“mixed-component” side>

* E

Marked Surface
2SC2712GR (LG)

BASE

MITTER

-

BASE

(obverse view of

“chip-only” side)

ANODE 1/CATHODE 2

>~ COLLECTOR
EMITTER

2SB799 (Q901,905)

(Q902,903,904)
ANT SW UNIT F3057105A
zm?g ML ngoa ZEC%‘ZEH.
2.2K
.

DS01
18853

C913 39p CH

C911 0.001 B

LS03
L0021682 L0O021683

L904

AN

N
ANODE 2

CATHODE 1

\
|

Marked Surface

155226 (C3) : (D903)

NOTE:

RESISTER VALUES ARE IN 4,1/710W ;

CAPACITOR VALUES ARE IN sF. S0V i
() CAPACITOR VALUES ARE TANTALWN

INDUCTOR VALUES ARE IN H

UNLESS OTHERWISE NOTED.




CNTL UNIT

(obverse view of “mixed-component” side)

80 65
« GND
WAL SIS
J{ﬂﬁ . 1T =3[ 64
PST523G (Q1007) =

—
COLLECTOR D
SNac . 41
|| || I\ || mm TOP VIEW
BASE
25 40
R
\ EMITIE HD613901A78 (Q1001)
Marked Surface
2SA1586Y (SY) . (Q1002,01012)
2SC4116GR (LG) - /Q1003,01004) P
Q1005,Q1006
Q1010 Y,
FATA4M  (L33):(Q1011,01013) N
2501623 ((L6) : (Q1014) N ey

uPD4066BG (Q1008)
uPD4001BG (Q1009)



CATHODE (Di.)

CATHODE(Di,) ™

ey

ANOBE(Di
\ 2

4 ANODE(Di,)

Marked Surface
1SS319 (A4) - (D1004)

CATHODE

N

ANODE

ANODE

*

Marked Surface
1S5S301 (83) . (D1008)

CNTL UNIT

2-10

CATHODE

Marked Surface
1SS300 (A3) - (D1001,1002)

CATHODE

ANODE

ANODE

Marked Surface

1SS184 (B3) - (D1007)
SLM-23VMW (D1006)
(LED)
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DUMMY UNIT

<obverse view of
«“connector” side

DUMMY UNIT
F3058103

)

R3001
'l"l'

2-12

(obverse view of

“chip-only” side)

J3001
P00S0702

NOTE:

R

RESISTER VALUES ARE IN Q.1/16W ;

UNLESS OTHERWISE NOTED.



ALIGNMENT

The FT-23R has been aligned by highly-skilled
technicians at the factory, and is designed so that no
further alignment should ever be required. However, 1n
the unlikely event of a component failure, realignment
may be necessary. All component replacement and ser-
vice should be performed only by an authorized Yaesu
representative, or the warranty policy may be voided.

Required Test Equipment

» RF Signal Generator with calibrated output level at
150 MHz

* Spectrum Analyzer
* RF Sampling Coupler
* Oscilloscope

AF Millivoltmeter

Deviation Meter

SINAD Meter

Inline Wattmeter with 5% accuracy at 150 MHz

Regulated DC Power Supply adjustable from 10 to
15V, 2A

50-L2 Non-reactive Dummy Load: 10W at 150 MHz
Frequency Counter: £0.2ppm accuracy at 150 MHz
AF Signal Generator

DC Voltmeter: high impedance

External Loudspeaker or 8-£2 load resistor.

Case Disassembly

« Make sure the transceiver is off. Remove the hard or
soft case, if used, and remove the battery pack.

« Remove the four screws affixing the battery spring
plate on the bottom of the transceiver, and carefully
remove the plate.

 Pull off the knobs, and remove the four screws affix-
ing the top panel. Remove the panel and rubber
gasket under it.

* Remove the two screws affixing the front and rear
halves of the case, and gently separate the halves,
using care not to stress the interconnecting wires.

v

Board Locations

IF UNIT

ANT SW UNIT
MOTHER BOARD

VCO UNIT

2-13
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PLL & Transmitter

Set up the test equipment as shown below for trans-
mitter alignment. Adjust the supply voltage to 12.0V
for all steps except Transmitter Output Power.

PLL VCV (Varactor Control Voltage)

(1) Connect the DC voltmeter between C417 on the
PLL Unit and chassis ground.

(2) Set the transceiver to 144.00 MHz. Key the trans-

mitter and adjust transformer TS501 on the VCO
Buffer Unitfor 11.5 £ 0.05 V DC on the voltmeter.

(3) While receiving on 144.00 MHz, adjust trimmer

TCS501 on the VCO Unit for 0.8 +0.05 V DC.

(4) Tune the transceiver to the high band edge and
confirm the correct high-end VCV for the trans-

ceiver version being aligned, in both transmit and
receive, as follows:

PLL & Transmitter Alignment Setup

Sampling

oupler

ANT

50-ohm

— C
Inline
Dummy lLoad Wattmeter

Transmitter Output Power

(1) Tune the transceiver to band center (145 or 146
MHz), and select high power output (LOW switch
not depressed).

(2) Increase the supply voltage to 12.5 V, and then
adjust VR2005 on the Mother Board for peak out-

put power on the wattmeter (at least S watts with
less than 1.5 A supply current).

(3) Now press the LOW button, and adjust VR2005
(again), this time for 0.5 + 0.1 watt.

PLL Reference Frequency

With the transceiver tuned to band center (145 or
146 MHz), adjust TC401 on the PLL Unit, if necessary,
so the display frequency matches the frequency counter
when transmitting.

Modulation Level

Version | High Band Edge | TxVCV | RxVCV (1) With the transceiver tuned to band center (145 or
A, C&E 148.000 MHz <16V | <13V 146 MHz), adjust the AF | generator for 25-mV
38D 146.000 MHz A5V | <12V output at 1 kHz to the MIC jack.

(2) Adjust VR2004 on the Mother Board for + 4.8-kHz
deviation on the deviation meter.

A_H:\ M M MIC‘

{ AF Generator

—— ]

Freq. Cuunter}—(

Deviation

Spectrum
Aralizer.

Meter

s

—

Oscilloscope

e .

AF

Millivoltmeter

= m

N

| w—
| — .-
| o—
| s—

EE

L

AF

Millivoltmeter
L ———

Regulated
12V PSU

i

et

PLL & Transmitter Alignment Points
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Receiver (3) Adjust T2001 through T2005 on the Mother Board
for maximum S-meter indication, reducing the gen-

Set up the test equipment . -
P quip as shown below for re erator level if more than 4 bargraph segments turn

ceiver alignment.

on.
(1) ;th;ht;}:lee c;rtintfg;::lvs;nilelf(tll:& léflzlgﬁngz‘;n:;a:ﬁ; (4) After adjusting the transformers, generator level
=~ should be 0.2 WV or less f .
generator for + 3.5 kHz deviation of 1-kHz tone M_ 'or .ess or 108 SINAD
modulation, and set the output level for 40 dBy at (5) Reduce the RF injection from the signal generator
the antenna jack. to 20 dBL.
(2) Preset VR2003 on the Mother Board fully clock- (6) Adjust VR2003 on the Mother Board so that all
wise. bargraph s€gments are jUSt turned on.
(7) Reduce the generator output so that only 2 seg-
ments are on, and confirm that the injection level is
Receiver Alignment Setup > dBu or less.

Oscilloscope

RF Signal ANT '
Generator

AF
Millivoltmeter

P—{ S