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This manual is intended to serve as a supplement to the FT-411 Operating Manual. Specifications and de-
tails of operation and options are provided in the Operating Manual, and are not reprinted herein.

Therefore, thia manual 13 not lnendod W v ve e an imdependent reference, but to be vaed in canjuinarian

with the information provided in the Operating Manual.

Two layout diagrams are provided for each double-sided glass-epoxy circuit board in the FT-411. Each
side of the board is identified by the type of the majority of components installed on that side. In most

cases one side has only chip components, and the other has either a mixture of both chip and lead compo-
nents (trimmers, coils, electrolytic capacitors, packaged ICs, etc.), or leaded components only.

While we believe the technical information in this manual is correct, Yaesu assumes no liability for

damage that may occur as a result of typographical or other errors that may be present. Your cooperation
in pointing out any inconsistencies in the technical information would be appreciated.

Yaesu Musen reserves the right to make changes in the circuitry of this transceiver, in the interest of
technological improvement, without notification of the owners.
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CIRCUIT BOARD ACCESS

1] Make sure the transceiver is otf, Remove the
hard or soft case, if used, and remove the
battery pack. Also remove the antenna.

2] Remove the four screws affixing the battery

spring plate on the bottom of the transceiver,
and carefully remove the plate and the battery

catch button.

3) Pull off the three knobs on the top panel, Then
remove the five screws affixing the panel and

carefully remove it and the rubber gasket
underneath.

4) Remove the two screws affixing the front and
rear halves of the case, and slowly separate

the halves, using care not to stress the inter-
connecting cable.

To separate the front and rear halves of the chas-
515, use a small screwdriver to pry up one side of

see upper inset in diagram below), and then
gently pull the plug out of its jack.

To remove the Cantrol Unit from the front half of
the chassis, remove the five screws indicated in
the diagram, and unsolder the shield plate (2
places) and the loudspeaker wires (2 places).

To remove the Mother Board Unit from the rear
half of the chassis, unsolder the ANT jack from
the Mother Board (2 places, see lower insert), and
then remove the five screws shown.

REG UMNIT— SW UNIT B

IF UMNIT
oW UNIT A |

PLL, CLOCK UNIT— CONTROL UNIT
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EXPLODED VIEW
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Speaker Cloth
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Loudspeaker
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Buttan Covers
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— " Battary bount Bpri
e L i oo
A3128200— ®
Key Mold
— A 7124630 T
RO128240 A Microphone Cloth SclnEw LIST
LCO Holder___ M. Partsh. Description |aty
A01208400 - (1)| UOO204001 P/H SCREW M1 bxé N
Shield Plate _ 2) U07030101 PHSCREWMILY 2
Hmf,ﬁg% ) (@) UD7230102 PiH SCREW MIXIN R
Microghone Collar Y
R3512340— @ fx ““”PEE?. B/ screwwexse | T
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A3128300
CH Knobs
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R3128330

R3128310 Jack Covers

VOL & SOL Knobs

¥ Charger
NC-27B/C ifor FNB-Q!
B Vera NTVAC, 500B0Hz p/ nCA0M4E
C Vars. 2020 VAC, 5VBHz o/n D300MA!
NC-28B/C (for FNB-I)
B Vers, 11TVAC, BHz p/n DI000ME
C Vers, 10134 VAC, 5080z p'n DR00483
NC—-188/C Ifor FNB-10.17
B Vers. NTVAC , 804z p/n D300
C Vers. BWIM VAC, 5VilHz p/n DI0NE
NC-34B-C (for FNB-11,121
B Ver s MTVAC 60Hz p/n DIN0ST
C Vers, X023 VAC, 5/BIHz o/n DI00ST2

P
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10
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Top Panel
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C5C—37 ifor FNB =12 141 p/n DA00DG! b
CHC—38 ifor FNB =111 p/n DIN0G1T

# Options (may be supplied)
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MOTHER BOARD UNIT PARTS LAYOUT

MOTHER BOARD UNIT (No. 1 X X)

obverse view of “component” side
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“ - BASE
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Marked Surface Marked Surface
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MOTHER BOARD UNIT PARTS LAYOUT
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obverse view of “chip-only” side
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MOTHER BOARD UNIT CIRCUIT DIAGRAM

T T T T = _?%u-_____________"—__________"__H*___________F__'_'T_i
: B EYTIR " e 5 |
] ?I-.; 'EIJ "l={I.IZ|. O—— A —% j
] b 1 ——{b——% ! n |
| : — et
1 E" & LTk Lk ]
| x| 4
¥ g |
I 'g |
I |
| = |
: > : :
I £l § |
I Wl = l o
| ] | w
| = v | 88
| > o - " | 2o
| E LRI =7
4 2
: = e LT e s ,f_: 123
| 5 [AD1AK M 10070 SEi3 i |
. Al KRR 1k b
I n S e P I TES "4 e
| s TAETIAT Al I
B . i -
i e o | PO ..“!I Ty | 2%
| W LAF'BIAT I
R o ATl — . !
[ ] !
I — Al |
i 0o
(5] |
I !
I ﬁgl L
: : @ M1 Ay
T e[ we ey
| - -4 o 2] L]
| i — =— ,
i LAFAIAT DALY | 1 g " :,:D‘
i i A || - J":'ﬂ;lll"?o L_. HEy| 28 AL
s s I — = a0 [ALE1AD
I [LIE] [" T AFD w -H HER g BLW :;:.R.Il..ilg.l'.fl
[ T TR AR LL v /
: '-E| 'I*—’:I*m_ml: ' _} ‘@: ' g L iﬁ:m iy
E— I AL 51 mEe - - Wi AD1ASF
I JLAIARRL l!'m-n s 1 —— Tawaaw [AT 1]
I T gﬁ TS o —@@ na A ATAFY
; L poewag L S| AEK
— sy og g3 | L)
I nTlu_:a Byia AL i g & ATE
—_sm=m= b iisE . ) a0
[AEFEARIIAL T e
I [AIAT — RN "1 e Wlk'l*!.:l (= A
I T g . @|eom A0
= R o ’ = (i | aseia
I E _"“:_ LJ I —— g wiwn
= . — nisd
| — - - ‘ - | T CIET
L s e | ||l 0]
S f— ! -
I o J. | ‘
| E Arad AEW g I L
| = Stin =3 %13 _|
I : ; E 3 T o F-'_:
% e . . EE
: .; [TER] ::u . E” .4’:&'3? - : :
| — _;:___ | _—EE LEiu o |
[ = ? r - — |
15 i B l
| g . |
|2 = 2 2 |
I o 5 ¢ u ASL BSOS I
| o e T8 L] I
|me 3 i -3 I
| © N . : I
1 lad gt = =42 |
1 £ = 4] od i
155 L ek |
= a* EE [ |
L o | v I
——————— SEELEERE ]
EREETiRRLE

SEMICONDUCTORS
SUB-UNITS




MOTHER BOARD UNIT PARTS LIST

#%% MOTHER BOARD UNIT #%®
CPOOGROD2 PCE with Components w/ sub-units Yers, - A,.- B
(REG, IF, ANT S5W, PLL w/clock, Units)
CP0958003 PCB with Components w/ sub-units Yer. USA
(REG, IF, ANT SW, PLL w/clock, Units)

Faoi1s8102C Printed Circuit Board
Q@101 G3d2zT147Y Transistor 25C2714Y TE&SR
Q102 G3329547 Transistor 25C2954-T2
Q103 G10o90n73z2 1C METTO6MA
Q@104 G30T70033 Transistor DTC144EK-T97
Q105 G3nT0033 Transistor DTC144EK-T97
Q106 G3327125%G Transistor 25C2712GR TE&:ER
Q107 G3327147G Transistor 25C2714Y TEBSR
Q108 G3331207 Transistor 25C3120 TEA&sH
Q@109 GanTongl Transistor DTC124TK-T97
Q110 GAOTO030 Transistor DTA124EK-T97
@111 Ganynonzsa Transistor IMXE-T108
@l1z2 G3327127G Transistor 28C2712GR TES8SER
@l13 G332712%4G Transistor 285C2712GR TEBLR
D1a] G2070009 Dinde 155184 TESBSLHHR
D10z G2070003 Diode 155226 TE&GHR
D1ad G2070009 Diode 155184 TESER
D104 G207007E Diode IMM1IO=T108
D105 G209031°7 Diode 21Dg04
D106 G2070048 Diode 155272 TES&SR i
D1av G2070003 Diode 155226 TEBGHR .
D108 G2070003 Dinde 155226 TEBSR
X101 HO102913 Crystal UM-1 16.845MHz |

R3129530 Crystal Dumper
AF101 H1102149 Crystal Filter 1TNISALS
R3129530 Crystal Dumper

E101 J2418E5153 Chip Res. 15K Ohm 1/716%
Ri02 J24185H472 Chip Hes. 4.7k Ohm 1/16W
R103 J24185821 Chip Res. 20 Ohm 1/716W
Ri04 J24185100 Chip Res. T Ohm 1/16W
R105 J24185221 Chip Res. 220 Ohm 1/16W
RHi1O6& J24185221 Chip Res. 200 Ohm 1/16W
R10O7 J24185681 Chip Hes. G&0 Ohm 1/16W
HR1OH J2A205479 Chip Hes. 4.7 Ohm 1710W
R10% J24205479 Chip Res. 4.7 Ohm 1/10W
R110Q J24185153 Chip Hes. 15k Ohm 1/16W
R111 J24185471 Chip Res. 470 Ohm 1/16W
R112 J24185104 Chip Hes. 100K Ohm 1/16W
R113 J24185101 Chip Res. 100 Ohm 1/16W
H114 J24185102 Chip HRes. 1k Ohm 17168
R115 J24185332 Chip Res. 3.3k Ohm 1/16W
R116 J24185471 Chip Res. 470 Ohm 1/16W
R117 J24185564 Chip Res. 60K Ohm 1/16W
R118 J24185102 Chip Res. 1k Ohm 1/16W
El119 J24185101 Chip Res. 100 Ohm 1/16W
R120 J24185224 Chip Hes. 220K Ohm 1/16W
R121 J24185471 Chip Res. 470 Ohm 1/16W
R122 J241858222 Chip Hes. 2.2k Ohm 1/16W
R123 J24185185 Chip Hes. 1.8M Ohm 1/16W
R124 J2ZA185103 Chip Hes. 10k Ohm 1/16W
R125 J24185472 Chip Res. 4.7k Ohm 1100




MOTHER BOARD UNIT PARTS LIST

R126
R127
R128
R129
' R130
| R131
R132
R133
R134
R135
R136
R137
R138

' R139

R140
R141
R142
H143
R144
R145

VR1G1

| VR1O2

C101
cloz
C103
C104
C1035
[ Cl106
| C10%
Cl08
C109
C110
Cl11
L
C113
Cl14
C115a
Cl16
C117
C118
119
c1z2n
C121
Ccl122
Cl23
C124
Cl25
Cl126
clz27
Cl128
129
C130
131
c1az
C133
C134
C136
C137
C1a8

AEEEmEEAEEAR

J24185103
J24188101

| J2418B5103

J241R5354
J24185222
J24185225
J24185103
J24185222
J241851563
J24185183
J24185223
J24185222
J24205222
J24205222
J24185472
J24205000
J24205000
J24185104
J24205101
J24205100

JEOAOD1 49
JEOBOO1IGO0
R7130330

1008
295
0235

0235

oG I T PRI O T O T T O [ O O
S o E T . ST ST DX T EL I G T G B,

ITﬁiﬂg
K22170805
E2Z17080%
K40129012
K22120805
K221708035
K22170805
K2g170217
K40129059
K22170805
E70087106
KE22170805
K22170805
K22170805
K22170805
K22170805
K2217T0805
K22170805
K22170805
K22170208
K22170205
K22170211
E22170213
K22170235
K22170805
K22170208
K22170805
K22170209

| Chip

| Chip
' Chip

| Chip

| Chip
| Chip

Hes.
Ras .
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Res.
Fes.

Chimp
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip

Chip
Chip
Chip
Chip

Folentiometer w/5101
Fotentiometer

Washer for VYRIO] .]':}2
Chip
Chip
Chip
Chip
Chip
Chip
Chip

Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.

Chip
Chip
Chip Cap.

Chip Cap.

Al Electro Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Al Electrao
Chip Cap.
Tantalum
Chip Cap.
Chip Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.

Cap.

Cap.

Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip

10k Ohm
1N Ohm

10Kk Ohm
330K Ohm
2.2k Ohm
2.2M Ohm
10k Ohm
2.2k Ohm
15K Ohm
18k Ohm
22k Ohm
.2k Ohm
.2k Ohm
2K Ohm
.7k Ohm
Ohm

0 Ohm
100K Ohm
100 Ohm
10 Ohm

[ I SRR I S5 )

20k Ohm VOL
20k Ohm SQL

O.047uF
100pF
100pF
100pF
O.068uF
0.001uF
o, 001uF
10pF
oLoolul
Apk
0.001uF

L G.001uF

10uF

0, 068uF
O,001uF
0.001uF
18pF
4.7uF
OG.00luF
10uaF
gL00luF
0.001uk
O.001uF
LL.O001uF
0.001uF
0.001uF
0.001uF
O.001uF
TpF

4pF
10pF
12pF
100pF
O.001uF
TpF
0.001uF
apF

1/16W
1/16W
1/16W
1/16W
1/16W
1/16W
1/16W
1/16W
1/16W
1/16W
1/16W
1/16W
1/10W
1/10W
1/16W
1/10W
1/10W
1/16W
1/10W
1/10W

A
B

50V
s0ov
S0V
50V
16V
50V
anv
50V
aov
50V
S0V
OV
16V
16V
G0V
a0V
0OV
16V
0V
6.3V
AN
50V
50V
Sov
50V
50V
50V
50V
S0V
50V
a0v
OV
S0V
50V
Sov
OV

a0V

F

[ma]

DmDmIoEmdm




MOTHER BOARD UNIT PARTS LIST

C139

| Cl40
C141

C142
Cl43
Cl44
Cl48
C146
C147
Cl48
C145
C150
C151
c1s2
Cl153
€154
C1l55
C156
Cl&7
C158
ClE8
Cl160
Ccle61
Cl62
Cl63
Cle4
Cl65
C166
Cle7v
Cl168
Cle9
C170
C171
C172
Cl73
C174
C175
C176
C157
C178

L1d1
Lioz
L1043
L1044
L1056

T101
T102
T103

5101
5102

J101
J102
J103
J104
J105
J106

K22170805
K22170805
KEZ22170805
K22170211
K22170202
K22170235
K2217080%
K22170237
K22170817%
K22170817
K22170817
K22170817
K40129012
K78100002
K221208035
K22170805
K22120803
K78080002
K22170235
K22I70805
K221708032
K40129060
K22157080z
K22120805
K40109027
K40109026
K22170805
K78080002
E22120805
K22170813
K22170821
K22170821
E221708035
K22120805
E22170805
K22170800
K22170208
K22170209
K22170206
K22170203

L1690014
L1690010
L1690067T
L1690067
LOOZ21800A

LOOZ1814
Loozia1a
Lo0z21913

QIO0n442
R7130330

POO9068Z
P1090G626
FOO90B09
P1090683
PLO90G]4
FP10906165
QSO000LE

|

Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip Cap.

Chip Cap.

Al Electrao

Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.
Cap.

Tantalum Chip Cap.

Chip Cap.
Chip Cap.
Chip Cap.

Tantalum Chip Cap.

Chip Cap.
Chip Cap.
Chip Cap.
Al Electro
Chip Cap.
Chip Cap.
Al Electirn
Al Electirn
Chip Cap.

Tantalum Chip Cap.

Chip
Chip
chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip

Cap.
Cap.
Cap.
Cap.
Cap.
cap.
Cap.
Cap.
Cap.
Cap.
Cap.

RFC
RFC
RFC
RFC
Coil
Coil
Coil
Coil

Switch

Cap.

Cap.

Cap.
Cap.

Rotary Encoder

Washer for

| Connectlor

Connectaor
Connector
Connectar
Connector
Connector
Terminal

5102

PFonst

0. 001uF bOv B
0.001uF 50V B
O.001ulF OV B
10pF 50V CH
1pF OV CK
100pF a0V CH
[ 0.001uF 5OV B
120pF a0ov CH
0.01uF 50V B
0.01uF 50V B
0.01uF 50V B
0.01uF 50V B
10uF 16V
3.3uF 1ov
0.068uF 16V I
0.001uF 50V B
0.068uF 16V B
4.7uF 6.3V
100pF a0V CH
[ O.001uF 50V B
0.001uF ROV B
100uF 16V
0. 001uF 50V B |
0.06G8aF 16V B
220u¥F 10V
1ol 10V
0.001uF 50OV B
4.5uF 6.3V
O.068uF 16V R-
0.0047TuF 50V B
0.022uF 50V B
0.022uF 50V B
O0.001uF 50V B
0.068uF 16V E
| 0.001uF 50V B
| 0,001uF 50V E
| &pF 50V CH
g&pF a0V CH
apF 5OV CH
2pF
7,1 8uH
82nH
. 68uH
(+.6G8uH
2276-202
2276-201
2276-201
w/VR101 '
EC0O9P20-04
53020-1010
53020-2420
SE20-02WS
HEC1781-01-520
33020-0210
E3020-0310

E_

TP-E M5-60124




IF UNIT PARTS LAYOUT/CIRCUIT DIAGRAM

IF UNIT (No.5 X X)

obverse view of “mixed-component” side obverse view of “chip-only” side
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IF UNIT PARTS LIST

gwe [F UNIT skx P
CPO961001 PCH with Components
F3019102A Printed Circuit Board
|
Q501 G1090859 | 1C TK10487TM
Q502 G3070033 | Transistaor DTC144EK-T97
| pso1 | Gzo70003 Diode 155226 TE8SR
CF501 | H3900395 Ceramic Filter CWFM455F
CDEO1 | HT900480 Ceramic Disc CDBEMA5E5CT
PH301 | G9090036 Posistor KPR18SK24 3KJ
R501 J24205681 Chip Res. 680 Ohm 1/10%
R502 J24205470 Chip Res. 47 Ohm 1/10W
R503 J24205000 Chip Res. 0 Ohm 1/10W
R504 J24205473 Chip Res. 47k Ohm 1/10W
R505 | J2420510%2 Chip Res. 1k Ohm 1/10W
R506 J24205182 Chip Res. 1.8k Ohm 1/10W
R5OT J24205125 Chip Hes. C1.2M Ohm 1/10W
R508 | J24205682 Chip Hes. 6.8k Ohm 1/10W
R500 J2420530972 Chip Res. 9.9k Ohm 1/10W
R510 J24205102 Chip Res. 1k Ohm 1/10%
R511 J24205153 Chip Res. 15k Ohm 1/10W
R512 J24205352 Chip Res. 3.3k Ohm 1/10W
R513 J24205103 Chip Res. 10K Ohm 1/10W
VR501 | J50T79223 Potentiometer 29K Ohm RHO4AVCI AW !
C501 K22120805 | Chip Cap. | 0.068UF 16V R
C502 K22170817 | Chip Cap. 0.01uF 50V B
Ch03 K22170817 Chip Cap. 0. 01uF OV B
C504 K22170229 Chip Cap. S6pF S0V CH
C505 K22170237 | Chip Cap. | 120pF 50V CH
C507 K22120805 | Chip Cap. 0.068uF 16V F
C508 K22120805 Chip Cap. 0.068uF 16V R
C500 K22170233 Chip Cap. 82pF a0V CH
CHE10 K22170817 Chip Cap. 0.01uF 50V B
3511 KET8080002 Tantalum Chip Cap. 4.7uF 6.3V
C512 | K22120805 Chip Cap. (. 068UF 16V R
513 K22170805 Chip Cap. i, 001uF 50OV B
C514 K22170239 Chip Cap. 150pF 50V CH
CE15E K22120805 Chip Cap. 0.068uF 16V B
C516 K22120805 Chip Cap. 0.068uF 16V R
€517 K22120805 Chip Cap. 0.068uF 16V i
C518 K22170817 Chip Cap. 0.01uF OV B
JE0] FOOQOGBTT Connectaor IMSA-9230B-1-12Z20008-T




REG UNIT PARTS LAYOUT/CIRCUIT DIAGRAM

REG UNIT (No.6 X X)

obverse view of “chip-only” side

Pin § GMD
. oUT! vee
LU OUT
myq  NOTEW Voo
Vss
NJIM3BED (0801) LM2031 A7 (D605 +
Marked Surface
COLLECTOR ~ RHEVA454A4 (DE) [(0606)
COLLECTOR(Tr.)
BASE BASE(Tr,
- * EMITTER EMITTER(Tr,)
COLLECTOR EMITTER(Tr)
# EMITTER Marked Surface ~ BASE(Tr.)
Morked Surface 2502712GR (LG] (0603) " COLLEGFOR(Tr.)
288700 (ML) (Q602) DTA143XK (33) (0607608 L BN
DTC144EK (26) (0609) IMD2 (D2) (0604)

DTA123YK (52) (0610
DTC124EK (26)  (0611)

: REG UNIT :
| Fantaiol |
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REG UNIT PARTS LIST

%= REG UNIT &=

CP0O960001

F3019101A

FCB with Components

Printed Cirecuit Board

QG601
Q602
@603
Q604
Q605
QE0G
Q60T
Q608
Q609
QEL0
@611

R601
RGO2
R603
R60 4
RG603
| R606
| R607T
| R608
RE09
R610

VRGO

ce02
ce03
Ce04
CB05
Ce06
Ce07
Ce08
Ce09
C610
Ce11

J601

G1090920
G3207997L
G3327127G
G3070026
G10o0785
G1090966
GInT00312
G3INTOo0N32
G3070033
G3nTonzg
GI0T0034

J231205473
J242058223
J24205470
J24205100

| J24205152

J24205102
J24205102
J2A205472
J24205103
J24205473

J50779103

K40089023
K22171008
K40129059
K22170800
K40109026
K22170805
K22170805
K78120002
K22170805
KE78080003

POOGOBTE

IC
Transistor
Transistar

| Transistor

[c

LI
| Transistor

Transistar
Transistor
Transistor
Transistor

Res.
Res.

Chip
Chip

Res.
Res.
Res.
Res.
Res.
Hes.
Res.
Res.

Chip
Chip
Chip
Chip
Chip
Chip
Chip
Chip

Fotentiometer

Al Electrn
Chip Cap.
Al Electrn Cap.
Chip Cap.

Al Electro Cap.
Chip Cap.

Chip Cap.

Tantalum Chip Cap.
Chip Cap.

Tantalum Chip Cap.

Cap.

Connector

MNJIM3IBGD
25B799-T2ML
25C2712GR TE&S5R
IMD2-T108
LM2931AZ-5.0
RHEVAISAA-TI
DTAL43XK-TO7
DTAL143XK-T97
DTCl44EK-T97
DTA123YK-TA7
DTC124EK-T97

47k Ohm 1/10W
22k Chm S10W
47 Ohm 1/10W
10 Ohm L/10W
1.5k Ohm 1/10W

" 1K Ohm 1/10W
1k Chm 1/10W
4.7k Ohm 1/10W
10k Ohm 1/10W
47k Ohm 1/10W
10k Ohm BHOAAVCT AW
47uF 6.3V
0.047uF 50V F
4.7TuF 1av
0.001uF 50V B
100ufF 10V
0,001uF 50OV B
O.001uF OV B
2.2uF 16V
O.001uF 0V B
10uF B.aV

IMSA-HESGE-1~IEZQQG-Ti

_12 o




ANT SW UNIT PARTS LAYOUT/CIRCUIT DIAGRAM

ANT SW UNIT (MNo.7 xx)

obverse view of “mixed-component” side obverse view of “chip-only” side
BASE(Trz)
COLLECTOR EMITTER(Common) ‘-"\
T BASE(Tr. )
BASE  caTHODE ™. COLLECTOR(Tra)
* EMITTER Tm COLLECTOR(Tr,)
Marked Surface NODE Marked Surface
25C2712GR (LG) (Q702) ANODE FMS1 (S1) (Q701), FMW1 (W1} (Q705]
DTC144EK (26) (0703)
Marked Surface CATHODE
155184 (B3) (D704)
BASE 155321 (Fo} (D701) AMODE
COLLECTOR
* EMITTER + AMODE
Marked Surface Marked Surface
258799 (ML) (Q704,706) HZM7GC (24) (D705)
e e e e e e e e T """ |
I F3019103 |
I ANT SW UNIT I
I ) E701 FUS| a I
| aroe |
| T Bl |
| " |
| |
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ANT SW UNIT PARTS LIST

— 14 —

sk ANT SW O UNIT sk
CF0962001 FCE with Components
F3019103 Printed Circuit Board
Q701 G3INTOOO08 Transistar FMS1-T98
Q702 G3327127G Transistor 25C2712GR TESSR
Q703 G3oTono0a33 Transistar DTC144EK-T97
| Q704 G3207997L Transistor 25B799-T2ML
| Q705 G3NTO009 Transistar FMW1-T98
Q706 G3207997L Transistor 25B799-T2ML
701 G2070076 Dinde 155321 TEASH
D702 G2040001 ' Diode 155135-T91
p703 G2040001 | Diode 155135-T91
D704 G20T70009 Dinde 155184 TES8SR
D705 G2070070 Diode HZM7C-TR
R701 J24205103 | Chip Res. 10k Ohm 1/10W
R702 J24205103 Chip Res. 10k Ohm 1/10W
RTO3 J24205182 Chip Res. 1.8k Ohm 1/10W
R704 J24205103 Chip Res. 10k Ohm 1/10W
RT0S J24205104 Chip Res. 100K Ohm 1/10W
R706G J24205183 Chip Res. L&k Ohm 1/10W -
RTOT J2420856482 Chip Hes. 6.8k Ohm 1/10W }
RT0A J24205391 Chip Res. 390 Ohm 1/10W ‘
R709 J21205221 Chip Res. 290 Ohm 1/10W
| R710 J24205332 Chip Res. 3.3% Ohm 1/10W |
R711 | J24205102 | Chip Res. 1K Ohm 1/10%
R712 J24205332 Chip Res. 3.3k Ohm 1/10W |
RT13 J24205102 Chip Res. 1k Ohm 1/10W -
A714 J24205224 Chip Res. 220k Ohm 1/10W .
R715 J24205332 Chip Res. 3.9k Ohm 1/10%W
R716 J24205102 Chip Hes. 1k Ohm 1/710W !
R717 J24205102 Chip Res. 1k Ohm 1/10W
VR7N1 | JBOTT9103 i Potentiometer 10k Ohm RHOAAVC 1AW
C701 K22170213 Chip Cap. 12pF 50V CH
cToz K22170225 | Chip Cap. ' 39pF S0V CH
C703 K22170205 | Chip Cap. 4pF 50V CH |
C704 K22170225 | Chip Cap. 9pF 50V CH 1
CT05 K22170225 Chip Cap. 39pF 50V CH
| c707 | K22170217 | Chip Cap. 1 8pF 50V CH
C70H K22170805 Chip Cap. 1000pF 50V B
Ccyo49 K22170202 Chip Cap. 1pF SOV ZH
C710 K221702032 Chip Cap. 1pF OV CH
0711 K22170805 Chip Cap. 1000pF a0V B
C712 K22170817 Chip Cap. 0.01uF 50V B
C713 K22170805 Chip Cap. 1000pF 5oV B
C714 K78120009 Tantalum Chip Cap. 1uF 16V
CT1E K22171008 Chip Cap. 0., 047uF 50V F
€716 | K22170805 | Chip Cap. 0.001uF 50V B
C717 | K22170205 | chip Cap. ApF 50V CH
L701 LOD217744 Coil
L702 LOO21774A Coil
| L7003 LOD217744 Coil
L7004 L1690016 BFC 1uH
L705 LOD217744A Coil
L706 LOO217744 Coil
JT01 POOOOGTG Connectlor IMSA-9230R-1-07Z2009-T
JTinz POOOOGTE Conneactar [MSA=-9230R-1-0772000-T



LL.CLOCK UNIT PARTS LAYOUT/CIRCUIT DIAGRAM

PLL UNIT (No.8 X X)

win|

i 6 G A
- I “HI‘] f_“:j

obverse view of “mixed-component” side

CLOCK UNIT (No.9 X x)

pPBEGOG (0804 MBBTOTEPF (0803)
BASE(Tr,).
BASE(Tr,)-_
EMITTER(Tr,) by
cbverse view of obverse view of
“mixed-component” side “chip-only” side COLLECTOR(Trz)

EMITTER(Tr,)
COLLECTOR(Tr,}

CLOCE UNIT

T

i Faiaios o Marked Surface

| Il IMX5 (X5) (QB0B)

il &;r_L F:;‘ e ANODE

i { I ~ne COLLECTOR

i 551 H"l[ Marked Surface

1 155163 (AQ) (D8BO3) BASE

________________________________________________________ EMITTER
FLL LUHIT
FaD15105 Mar ked Surface
|
: 25C2712GR (LG) (Q201)
ﬁ |_i 2503356 (R24) (0801
-
48]
g
igl g
>
I i
| I

SEMICONDUCTORS



ek PLL UNTT #®%%

CP0959001 PCB with Components w/ CLOCK Unit

F3019105A Printed Circuit Board
@i0l G3333667 Transistor 1 28C3356-T2B
@802 GAnTO028 Transistor IMX5-T108
QAani G1090934 IC MB87O76PF-G-BND-TF
@804 G1090870 IC uPR56IG
DEO1 G2OT0074 Diaode 1SV200-TR
panz G2070074 Dinde 15V200-TH
D8G3 G2NTO032 Dinde 155153-T2B
R&01 J24205152 Chip HRes. 1.5k Ohm 1/10W
R8OZ J24205153 Chip Res. 13k Ohm 1/10W
REGS J24205153 Chip Hes. 15k Chm 1/10W
RE04 J24205102 Chip Res. 1k Ohm 1/10W
R8O35 J24205472 Chip Res. 4.7k Ohm 1/710W
RANG J24205473 Chip Res. 47k Ohm 1/10W
R&OT J24205150 Chip Res. 15 Ohm 1/10W
RBOH J21205150 Chip Hes. 15 Ohm L/1OW
R809 J24205150 Chip Res. 15 Ohm 1/10W
HE10 J24205473 Chip Res. 47k Ohm 1/710W
R811 | J24205471 Chip Hes. 470 Chm 1/10W
R&12 | J24205470 Chip Res. 47 Ohm 1/10W
R&13 J2A205472 Chip Hes. 4.7k Ohm 1/10W
R&14 J21205102 | Chip Res. 1k Ohm 1710w
R815 J24205332 | Chip Res. 3.3k Ohm 1/10W
R&16 J2i205220 | Chip Res. 22 Ohm 1/10W
RB17 J24205103 Chip Res. 10k Ohm 1/10W
R818 J24205104 Chip Res. | 10Ok Ohm 1710
RE21 J24205102 Chip Res. 1k Ohm 1/10W
801 K22170239 Chip Cap. 150pF S0V CH
C802 K22170203 Chip Cap. 2pF S0V CH
C803 K22170219 | Chip Cap. 22pF 50V CH
804 K22170219 Chip Cap. 22pF 16V CH
C805 K22170213 Chip Cap. 12pF a0ov CH
CHO6 K22170203 Chip Cap. 2pF 50V CK
CROT KT80O80002 Tantalum Chip Cap. 4. 7uF 6.3V
C808 K22170805 Chip Cap. 0.001aF 50V B
C8O9 K22170805 Chip Cap. n.001uF a0ov B
Catn K22170208 Chip Cap. TpF S0V CH
C811 K221708045 Chip Cap. n.001uF 50V B
ca12 K78080002 Tantalum Chip Cap. 4.7uF 6.3V
2813 K22170805 Chip Cap. 0.001uF 50V B
CH14 K22170206 Chip Cap. 5pF 50V CH
C815 K22141809 Chip Cap. b.1uF 25V B
CB16 K78B160028 Tantalum Chip Cap. 0.33uF 3LV
c817 K78080009 Tantalum Chip Cap. 2.2uF 6.3V
C818 K22170805 Chip Cap. 0.001uF 50V B
C819 K22170817 Chip Cap. 0.01uF S50V B
C&20 K22170243 Chip Cap. 220pF 50V CH
cg21 K78080002 Chip Cap. 4.7uF 6.3V
Caz2 K22170805 Chip Cap. 0.001uF 50V B
C823 K22170805 Chip Cap. 0.001uF 50V B
Ca24 K22170206 Chip Cap. opF 50OV CH
TC801 | K31000151 Trimmer Cap. 20pF




PLL,CLOCK UNIT PARTS LIST

]Tﬂﬂ] [.1690003 RFC G.EEUH
Lsoz2 L1&a30014 HFC 0. 18uH
L&0o3 L1690003 RFC 0.22uH
T801 LOO21915 Coil 2276-215
Ja801 PODOOOGTI Connectar IMS5A-9230B-1-03Z009-T
JBO2 POOSOGTS Connector IMSA-9230B-1-062009-T
JBO3 POOYOGETY Cannector [MSA-9210B-1-04-T
TP801 | @5000052 Terminal Post | TP-M
R0O128230 Shield Case
RO128220 Shield Case Cover
#%% CLOCE UNIT ##s
CP0964001 FCE with Components
Fin19104 Printed Circuit Board
Ui Rl | _&d
Q901 G3327127G Transistor 28C2712GR TE&aR
Xo01 HO102911 Crystal UM=-1 12.8MHz
R3129530 Cryvystal Dumper
R9d1 J24205105 Chip Hes. 1M Chm 1/10W
R902 J24205473 Chip Res. 4.7k Ohm 1/10W
RA03 J24205101 Chip Hes. 130 Ohm 17104
Cco01 K22170221 Chip Cap. 27pF 20V CH
02 K22170239 Chip Cap. 1530pF 50V CH
Co03 K22170239 Chip Cap. 150pF a0v CH
candg K22170221 Chip Cap. 27pF 5OV CH
c905 K22170817 Chip Cap. 0.01uF a0v B |
Co0a K22170817 Chip Cap. .01uF aov B
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obverse view of microprocessor” side

COLLECTOR
FINA
Fisd 14 B S BASE BASE |
N K"\rm y COLLECTOR EMITTER
* EMITTER
\““ B Marked Surface Marked Surface
HO404608-A05H (0201) uP0401 380G (Q208) 258799 (ML) (0212) 2502712GR (LG (0209)
NJIMZ2902M (0210) DTA124EK (16) (0206211)
DTC124TK (06)  (0204)
BASE(Trs) BASE (Trz)
COLLECTOR(Tra) .
BASE(Tr,) o N EMITTER{Tro). EMITTER [Common) ",
EMITTERITr ) o EMITTER(Tr ) =, ~ B""EE{T“J“‘
s EAEF:"E"TTTI_E]”{"'W} X CoLLECTOR(Tr) COLLECTOR(Trz)
COLLECTOR(Tr,) ~ BASE(Tr) COLLECTOR(Tr,)
* * COLLECTOR(Tr,) +
Marked Surface Marked Surface Marked Surface
IMZ1(Z1} (Q202,203) IMHE (HB) (0207) FMWT (w1} (0213)

IMD2 (D2) [0205]



CONTROL UNIT PARTS LAYOUT
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CATHODE ANODE TICATHOOE 2 CATHODE (Di.) ANGOEIDI)
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T, ANODE (Dia)
NODE
ANODE ANODE 2 M:EJEE(D' J & - ANODE(DL)
i -
CATHODE 1 e 2 .
* 4 ,r ANODE(D, ) T ANODE(DI, )
SESRSE Snriass Mar ked Surface Marked Surface whackind Surface
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Wil St ¢ (D201,209,211) 155319 (A4) (D203
AMODE 3
ANODE 2 T CATHODE

CATHODE |

b CATHODE 3 ANODE
. CATHODE 2
i CATHODE 1 ANODE

Markad Swrfaca

IMNTO(N10) (D202210) SLM-23VMWS (D213) SLM-13MWS5
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CONTROL UNIT PARTS LIST

dask CNTL UNIT seden

cs0027002 PCB with Components w/ Sub-unit VYer.Al
CS0027003 PCE with Components w/ Sub-unit Ver.A2
CS0027004 PCB with Components w/ Sub-unit Ver.A2(USA)
C50027005 FCE with Components w/ Sub-unit Ver.A3
C50027006 PCH with Components w/ Sub-unit Ver.Bl
C50027007 PCE with Components w/ Sub-unit Ver.B2
CS0027008 PCB with Components w/ Sub-unit Ver.B3

F3018101C Printed Circuit Board

@201 G1090919 I1C HD404608-A05H
Q202 | G3aoT0025 Transistor IMZ1-T108
@203 | G307002% Transistor IMZ1=-T108
Q204 G3nTo0n3l Transistor DTC124TK-T97
@205 G3070026 Transistor IMD2-T108
Q206 G3INT0030 Transistor DTA1Z24EK-TA97
Q207 Cangoonzy Transistior IMHE-T108
Q208 Gl1090GE8 1C uPD4013BG
@209 G33271256G Transistor 25C2712GR TESSR
Q210 i G10900908 1C NJIM2O902M
Q211 | G30T0030 Transistor DTAl124EK-TS97
Q212 GI207997L Tranmsistor 25B799-T2ML
Q213 | G3070009 Transistor FMW1-T98
|
| D201 | G2070003 Dinde 185226 TES8SR i
| D2o2 G2070078 | Diode TMNLIO-T108 |
D203 G2O07008D0 Dinde 15531% TESShH
D204 G20T7T006G8 Diode FMMI-TOO
| D205 G2OT00GE Dinde FMN1I-T9O
D206 G2OTO048 Diode 155272 TES8ER
| D2OT | GZOT0048 Diode 155272 TE&GH
D208 | G2070009 Diode 155184 TESBSR
209 | G2ZOT0003 Dinde 155226 TESB:RH
D210 | GROTO0T8 Dinde IMNIO-T108
D211 | G2070003 Dinde ) 1558226 TE&SH
D213 G2070096 Dinde SLM=23VMWS=-TAOT
|D214 G2070098 Dicde SLM=-13Mws-T87
fDE]E GXOTON9R Diode SLM=-13MWS-T97
| D216 | GZ20G70008 Dicde SLM=-13MW5-T087
D217 G2070098 Dinde SLM-13MWE=-TO7
| DE201 GREOQOOTE LCD Fs5D-89294
|
CO201 | HY9OOD530 Ceramic 0Osc. CSBROOIT
R201 J24185223 Chip HRes. 22k Ohm 1/16W
Rz202 J24185223 Chip Res. 22Kk Ohm 1/16W
R203 J24185223 | Chip HRes. 22k Ohm 1716W
R204 J24185223 Chip Res. 22k Ohm 1/16W
R205 J24185473 Chip Res. 47E Ohm 1/16W
R206 J24185104 Chip Hes. 100k Ohm 1/16W
| R2OT J24185471 Chip Res. 470 Ohm 1/1GW
K208 J24185332 Chip Res. 3.3k Ohm 1/16W
R209 J24185333 Chip Res. 33k Ohm 1/716W
R211 J241856104 Chip Hes. 100k Ohm 1/16W
R212 J24185472 Chip Res. 4.5k Ohm 1/16W
R213 J241851058 Chip Hes. 1M Ohm 1716GW
R214 J24185124 Chip Res. 120K Ohm 17164
R215 | J24185332 | Chip Res. B 3.3k Ohm 1/16W



CONTROL UNIT PARTS LIST

R216 J24188101 Chip Res. TROK Ohm 1/16W
n217 J2 4185154 Chip Ree. 10k Ohm 15716W
H218 J24185223 i Chip Res. 22k Ohm 1/16W
E219 J24185104 | Chip Hes. 100K Ohm 1/16W
R221 J24185335 | Chip Res. 3.3M Ohm 1/16W
R222 J24185103 Chip Hes. 10k Ohm 1/16W
R223 J24185103 Chip Res. 10Kk Ohm 1/16W
R224 J?4185471 | Chip Hes. 470 Ohm 1/16W
R225 J2418522% Chip Res. 2,2k Ohm 1/16W
R226 J24185152 Chip Hes. 1.5k Ohm 1/16W
R227 J24185101 Chip Hes. 100 Ohm 1/16W
Rz228 | J24205b62 Chip Res. .6k Ohm 1/10W
R229 J241852273 Chip Hes. 22K Ohm 1/16W
R230 J24185472 Chip Res. | 4.7k Ohm 1/16W
R231 | J2418:5474 Chip Hes. 4570k Ohm 1/16W
E232 J24185103 Chip Res. | 10K Ohm 1/16W
R233 J24185103 Chip Hes. 10k COhm 1/16W
R234 J24185225 Chip Res. 2.2 Ohm 1/16W
| R23% J24185472 | Chip HRes. 3.7k Ohm 1/16W
RZ236 J24185334 | Chip Res. J30K Ohm 1/16%
R237 J24185272 Chip Res. 2.7k MNOhm 1/16W
R238 J24185562 Chip Hes. .6k Ohm 1/16W
Rz39 J21185472 Chip Res. 4.7k Ohm 1/16%
R240 J24185333 Chip Hes. 35K Ohm 1/16W
241 J24185662 Chip Hes. 5.6k Ohm 1/16¥%
Rz42 J24185225 Chip Hes. 2.2M Ohm 1/16W
R243 J241851043 Chip HRes. 10K Ohm 1/16W
B2 44 J24185103 Chip Res. 10K Ohm 1/16W
R245 J24185103 Chip Hes. 10k Ohm 1/716W
R246 J241853033 Chip Res. 33k Ohm 1/16W
R247 J241855863 Chip Res. Gek Ohm 1/16W
RZ 48 J21185333 | Chip Res. | 33k Ohm 1/16W
RZ49 J2A1B5GHE Chip Hes. G8K Ohm 1/16W
R250 J2418556G4 Chip Res. 260K Ohm 1/16W
| R251 J241851004 Chip Hes. 100k Ohm 1/16W
| R252 J24185225 Chip Res. 2.2M Ohm 1/16W
R253 J2JA185103 Chip Res. 10k Ohm 1/16W
R254 J241851035 Chip Res. 10k Ohm 1/16W
R2535 J2418E5105 Chip Res. 1M Ohm 1/16W
R2356 J24185333 Chip Hes. 33k Ohm 1/16W
R2E87 J24188123 Chip Res. 12k Ohm 1/16W
R2z 8 J241 85682 Chip Hes. 6.8k Ohm 1/16W
R259 J24188104 Chip Res. 100K Ohm 1/16W
Rz60 J24185224 Chip Hes. 220K Ohm 1/16%W
R2G1 J21185224 Chip Res. 220Kk Ohm F1EW
R263 J24185682 Chip Hes. .8k Ohm 1/716W
R2G4 J24185471 Chip Hes. | 450 Ohm 1/16W
R265 J24185102 Chip Res. 1k Ohm 1/16W
R2G6 J24185103 Chip Res. 10k Ohm 1/16W
R2G7T J24185103 Chip Res. 10k Chm 1/16W
RZ68 J24185103 Chip Hes. 10k Ohm 1/16W
R269 J24185103 Chip Res. 10k Ohm 1/16W
R270 J24185222 Chip Hes. 2.2k Ohm 1/16W
R271 | J24185102 Chip Hes. 1k Ohm 1/16W
R272 J24185472 Chip Res. | 4.7k Ohm 1/16W
R273 J24185471 Chip Hes. | 450 Ohm 1/16W
R274 J24185471 Chip Res. | 470 Ohm 1/16W
R27E J24185471 Chip Hes. 470 Ohm 1/16W
R276 J24185471 Chip Hes. 470 Ohm 1/16W
R277T J24200470 Chip Res. 47 Ohm 1/710W
c20l KE78080002 Tantalum Chip Cap. 4.7uF G.av




CONTROL UNIT PARTS LIST

| €220

€200
c203
204
C203
C206
cC207
C208
c209
C210
c211
c212
€213
€215
€216
| c217
C218 |
€219

c221]
cz2:z
C223
c224
C225
C226
c2z27y
CZ28
c229
cza3o
C231
C23:2
C233
C234
C23s
C236
C2av
C238
c240
C24l
C242
C243
C244
C245

L MC201

J201 |
J202

BAT201

FL201

K22170235
K2212080%
E78080003
KE7816000z
K2z2170817
K22170803
K78080002
K2217023%
K22170233
K22170817
E2212080%
K22120805
E78080002
K22170808
E10176102
E22170813
K78080002

| K22170805

K22170805
K22120805
K22120803
K221208035
K22170817
K22170817
K22170805
E22120803
K22120805

| K78080002
| K22170805

E22170805
K2212080%5
K22170821
K22170821
K22170809
K22141809
K221708035
Kz21410030
K221£1003
K221% 08
E221708035
K22170805
K22170805

M3290008

P10O9GB] Y
P1090370

Q000366
R7130220

Q1000060

S6000146
RO128240
S2000030
RO129400
RO128690

Chip Cap.
Chip Cap.
Tanlalwm Chip
Tantalum Chip
Chip Cap.
Chip Cap.
Tantalum Chip
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Tantalum Chip
Chip Cap.
Ceramic Cap.
Chip Cap.
Tantalum Chip
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.

| Chip Cap.

Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Tantalum Chip
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.
Chip Cap.

| Chip Cap.

Microphone

cap.
Cap.

Cap.

Cap.

Cap.

Cap.

B0V

(EXT Mico
P(Ear:

Connector
Connector

Lithium Battery
Insulator Sheet

Lamp

Diffusaor
Holder
Hubber Conductor
Shield Plate
SW Spring

| 100pF
o, 068uF 16V
10uF 6.3V
0.47uF 36V
0.01uF 50V
3. 001uF 50V
4.7uF 6.3V
100pF a0V
100pF 50V
0.01uF 50V
o, 068uF 25V
0.068u0F 50V
4.%uF 6.3V
D.0oluF anv
0.001aF OV
O0,0047uF oDV
4.7uF 6.3V
0.001uF 50V
0,001uF 0V
0.068uF 6.3V
. 068uF a0V
0.068uF 50V
0.01uF Sov
0.01uF S0V
0.001uF 50OV

| bLoO68ul a0y
.068uF 50V
4.7uk 6.3V
nL,ontlul 50V
0.o0laF S0V
.68 ulF a0y
0.022uF 50OV
0L 022uF HEARY
0. 0022uF ROV
. 1uF 25V

DL noluk 50V
0.047uF 25V
0L 047uF 28Y
O.001uF a0V
L O001uF a0V
0,001uF 50V
(. 001nF OV
EM-78CYE
H8J1102=01=540
HSJ0B836-01-010
CH2025-TO2
KED-0001-01 6V 40ma

CH
E

DmDo DT OO je=lln s
b e

= m

mEooDTOme .

D@ mTODoTooooo




SWUNIT A&B

SW UNIT A (No.3 X X)

gbverse view of “sw" side

SW UNIT B (No.4 X X)

| SW UNIT A :
{ F3021000 |
I 5301 5302 B303 1
| = — _ |
: [001 © 91 e
| |
' e |
| IM3E |
! ]

SW UNIT B _}
- | F3022000 I
I 5401
| O Cj |
obverse view of “sw* side | ) |
| ne |
l J&01 : 5 I
| 1
#%% SW UNIT A =#» __1
CP0952001 PCB w/Components
F3021000 Printed Circuit Board
5301 NEQOOD2T TACT Switch ‘ SEHLAB
| §302 NEO9OQ27 TACT Switch | SKHLAB
5303 Na0O90027 TACT Switch SEHLAB
Janl FPOOQOGT4 Connector !IMSA-QEHOB-l-D%ZGﬂQ-T
sk SW O UNIT B #%%
CP0O951001 PCB w/Components
F3iozz2o00 Printed Circuit Board
3401 NS090027 TACT Switch SEHLAE
Jaol POOQONGT2 Connector IMSA-9230B-1-02Z009-T

— 24



(Version B, Only) T'BURST UNlT

T-BURST UNIT (No.11xX)

r—————"""—""—""~""~""~"~""—/>"777777 1
: T=BURST UNIT ;
| F3055101 |
' Sl |
| pea o Ml s Ty A ___? out
|
obverse view of “IC- side : 15 +— 1] ay
| |
I IDEI‘.;F;-L I
| |
| BURST
I R1 1L} |
| .t
| Xe8, Tod |
|
I
obverse view of “Diode” side I |
b
CATHODE SEMICONDUCTORS
ANODE
16
] * ANODE
! Marked Surface
MCTAHCA060F (011071 155184 (B3) (D1101)
skkok T-BURST UNIT k&
CP1934001 FPCB with Components
L F3055101 Printed Circuit Board
QUint | groana8yg [ | MOT AT 0G0l
(AR AR G207 00 [¥ireed e 155181 TERRT
Xrnand HO1a2a930 Crystal -1 7.1684H=
| 110l JZA185151 Chip Res, 150Kk ahm 1/16W
Ri102 § J21185223% Thip Hes. 27k ohm 1716W
R11O0 | J24185005 | Chip lles. 1 ohm 1A16W
|
LA AN | K221%0817 Chip Cap. L ubnl 14
Crin2 | K2217 1809 Chip Cap. n.onlulr B
criog | K2zrio223 Chip Cap. 2aplk CH
Cring | K22150220 Chip Cap. duaplk 1




FTS-17 PARTS LAYOUT/CIRCUIT DIAGRAM (erion

FTS-17 (No. X X)

obverse view of “mixed-component” side

CATHODE

NODE

ANODE

Mar ked Surface

155184 (B3) (D1)

F10;'l1352-l.
TORE
CPrUS
TEQ|
TRTA
TS
DATA
TOET
CLOCK
ann
aND

T-SQL UNIT F3024101

e — e —— i ———— T —— — T —— e S ——

SEMICONDUCTORS




FTS-17 PARTS LIST

wedkks FTS-17 #hkwk

CP1645001 FCEB with Components
F3024101 Printed Circuit Board
Ql G1090897 IC 1 MX365LH
D1 G2070009 Diade 155184 TES85R
Col H7900550 ' Ceramic Osec. | CEB1000OJ221T
R1l J24205108 .Chip Res. 1M Ohm 1/10W
R2 J24205225 Chip Res. 2.2M Ohm 1/10W
R3 J24205334 Chip Res. 330Kk Ohm 1/10W
R4 J24205822 Chip Res. 8.2k Ohm 1/10W
VR1 JE1T780473 Potentiometer 47k Ohm
C1 K22170243 Chip Cap. 220pF 50V CH
c2 K22170243 Chip Cap. 220pF 50V CH
c3 K22141809 Chip Cap. | O.1uF 25V B
C4 K78120013 Tantalum Chip Cap. 1uF 16V
C5 K78120012 Tantalum Chip Cap. 0.47uF 16V
Ce K78080002 Tantalum Chip Cap. 4.T7uF 6.3V
c7 K22170805 Chip Cap. 0.001uF 50V B
ca K22120805 Chip Cap. 0,068uF 16V B
P1 P1090624 Connectar 52022-1010
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* CONNECTION DIAGRAM

ANT Jack
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“Version B, Only



SPECIFICATIONS/ALIGNMENT

SPECIFICATIONS

GENERAL TRANSMITTER

Frequency coverage (MHz): Power output:
144 to 147.9995 (version A) SWo(@ 12V

144 to 145.9875 (version B) Frequency stability:

Emission type: better than 10 ppm

GIE Modulation system:
Supply voltage: variable reactance

5.5 to 15.0 VDC Maximum deviation:
Current consumption: +5 kHz

Stby (lsec Save)] TmA; Rcv: 150méA; FM Noise:

Transmit (6W): 1300 mA; better than -40dB @ 1 kHz

Auto Power Off: 6 mA Spurious emissions:

better than 60dB below carrier
Audio distortion (@ 1 kHz):

less than 5%, w/3 kHz deviation
Microphone type:

RECEIVER

Circuit type:
Double-conversion superheterodyne

Sensitivity (for 12dB SINAD):

better than 0.158uV (-10dBuj
Adjacent channel selectivity:
better than 60dB

2-kilohm condenser

Burst tone:
1750 Hz (except version A)

Intermodulation:
better than 55dB
Audio output:
0.5W @8 ohms for 5% THD (12V)

ALIGNMENT

The FT-411 has been carefully aligned at the
factory, and is designed so that, during proper use,
no further alignment should ever be required.
However, if misused, or in the unlikely event of a
component failure, realignment may be necessary.
Before realignment, the cause of the fault must be
determined and corrected.

Oscilloscope
AF Millivoltmeter
SINAD Meter

In-Line Wattmeter {accurate at 170 MHz)

The small size of the FT-411 makes it difficult for Dummy Load (50-ohm, non-reactive at 170
the average operator to service. For this reason, MHz)

we recommend that all component replacement
and service be performed only by authorized
Yaesu representatives. Any service attempt by
unauthorized persons is done at the owner's risk,
and may void the warranty.

Regulated, Adjustable DC Power Supply (2A @
4 to 17V) with Ammeter

Frequency Counter (0.2 ppm @ 170 MHz)

AF Signal Generator
The following test equipment is required for

alignment: DC Voltmeter (10-Megohm impedance)

CAUTION!

The FT-411 cannot be properly aligned with an
antenna, because of interaction between the

antenna and the transceiver circuitry.

RF Signal Generator with calibrated output level
at 170 MHz

Deviation Meter (linear detector)



(PLL & Transmitter) AL'GN M ENT

PLL VCV (Varactar Control Voltage)

Connect the DC voltmeter between L801 on
the PLL Unit and Chassis Ground. Tune the
transceiver to 144.000 MHz, close the PTT
switch and adjust T801 on the PLL Unit for
0.05 #.05 VDC on the meter.

Modulation Level

With the transceiver tuned to the center of
the band (145 or 146 MHz), set the AF
generator for 25mV injection at 1 kHz to the
MIC jack. Adjust VRE01 on the Regulator
Unit for +4.5 kHz deviation on the deviation

meter,

Transmitter Output Power
Tune the transceiver to the center of the s[mmmg
band (145 or 146 MHz), and set the LOW 50-ohim @ ANT  MIC AF
switch to the high power (undepressed) 4wt F o e & 4
position. Increase the supply voltage to Inline AF
13.8V, and adjust VR701 on the Antenna SW THAETT Wattmeter Millivoltmeter
Unit for peak output power (at least 5 watts —er R ==1;—;|)
with less than 1.5A supply current). Press 113 =EEE
the LOW switch and confirm 0.3 to 1.0 watt,
then return the supply voltage to 12V, U:::::“ Py

FLL Reference Frequency
With the transceiver tuned to the center of P4
the band (145 or 146 MHz), adjust TC801 on - FI;}:“:;‘E”
the PLL Unit, if necessary, so that the - Feead :

display frequency matches the frequency

count hen transmitting.
rwen 8 PLL & TRANSMITTER ALIGNMENT SETUP

Laai
VR,
VR0
Teo TCuo:

PLL & TRANSMITTER ALIGNMENT POINTS



ALIGNMENT (eceiver

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

With the transceiver and RF signal generator

both tuned to the center of coverage (145 or 146
MHz), inject a 1 kHz tone with 3.5 kHz devi-

ation at 40 dBu to the antenna jack.

Adjust T101 through T103 on the Mother Board
for maximum S-meter indication, reducing the
injection level if more than four meter segments
turn on. Repeat these adjustments until the

generator level is 0.2 uV or less for 12dB
SINAD,

KE Signal

Ganerator

A

EAR

Dzcilloscope

AF
Millivoltmeter

—1 SINAD Meter

Speaker
S nr

lE-uhm load resiston

Regulaled
12V P5U

RECEIVER ALIGNMENT SETUP

RECEIVER ALIGNMENT POINTS






