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CHAPTER 2
SERVICE INFORMATION

2-1. REMOVAL
2-1-1. Removing the Front Panel
. Remove the case (upper).

@ Remove the six front panel setscrews.

(® Remove connector CNP26 on the PU-35 board.

® Pull out the front panel in the direction
indicated by the arrow.

2-1-2. Removing the EX-101 Board

. Remove the case (upper).

. Remove the front panel.

Remove the four cartridge holder setscrews.
Remove the two cartridge holders.

Remove the three connectors (CNP19, CNP13,
and CNP11) on the PU-35 board.

Pull out the EX-101 board in the direction
indicated by the arrow.

® ©ee
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2-1-3. Removing the Floppy Disk Drive

. Remove the case (upper).

. Note: The front panel can be removed as shown
but this is not

in the figure below,

necessary.
(@ Remove the two connectors at the rear of the
drive unit.
Remove the two drive unit setscrews.
Pull out

indicated by the arrow.

® the drive unit in the direction

2-1-4. Removing the heat sink

. Remove the case (upper).

. Remove the bottom plate (loosen the nine
setserews).

(D Remove the two setscrews (on the bottom

plate) on the PS-101 board.

Remove the two heat sink setscrews.

Pull the heat the direction

indicated by the arrow, being careful not to

®
®

out sink in

drop the radiation sheet.

2-2. SERVICE PARTS

1.

5.

2-2

Safety Related Components Warning.

Components identified by shading marked with Aon the sche-
matic diagrams, exploded views and electrical spare parts list
are critical to safe operation. Replace these components with
Sony parts whose part numbers appear in this manual or in
service bulletins and service manual suppiements published by
Sony.

Replacement Parts supplied from Sony Parts Center wili some-
times have a different shape from the original parts. This is
due to “accommodating the improved parts and/or engineering
changes’’ or “standardization of genuine parts”’.

This manual’s exploded views and electrical spare parts list
indicate the parts numbers of "the standardized genuine parts
at present”.

Regarding engineering parts changes in our engineering depart-
ment, refer to Sony service bulletins and service manual
supplements,

Printed Components in Bold-Face type on the exploded views
and electrical spare parts list are normally stocked for replace-
ment purposes. The remaining parts are not normally required
for routine service work. Orders for parts not shown in Bold-
Face type will be processed, but allow for additional delivery
time.

Abbreviations

Ref. No. Description
cono, cvao CAPACITOR
CNOO CONNECTOR
cpPonO COMBINATION PARTS
DGO DIODE
DLOoO DELAY LINE
FOD FUSE
FLOO FILTER
[ejuln] IC
LOQO, Lvaoo INDUCTOR
Mao MOTOR
MEDQD METER
PLODO LAMP
Qoo TRANSISTOR
ROO, RVOQO RESISTOR
RYDO RELAY
SOD SWITCH
TOO TRANSFORMER
THODO THERMISTOR
Xoo CRYSTAL

Units for Capacitors, Inductors and Resistors
The following units are assumed in schematic diagrams, elect-
rical parts list and exploded views unless otherwise specified:
Capacitors: uF
Inductors: uH
Resistors: ohm

HB-F500P/F500F



CHAPTER 3
CIRCUIT DESCRIPTION

3-1. MEMORY MAP
The memory map viewed from the CPU is as

shown below. Basic slot 0 of the memory map is

extended to map RAMs and ROMs.

(@ Pages 0 and 1 (0000H through 7FFFH) of
extended slot 0-0 are used to map the basic
ROM of MSX2.

(@ Pages 2 and 3 (8000H through FFFFH) of
extended slot 0-0 and pages 0 and 1 (0000H
through 7TFFFH) of extended slot 0-2 are used
to map the main RAM.

® Page 0 (0000H through 3FFFH) of extended
slot 0-1 is used to map the extended MSX2
BASIC.

(® Page 1 (4000H through 7FFTH) of extended
slot 0-1 is used to map the MSX2 disk BASIC.

(® The extended MSX2 BASIC and MSX2 disk
BASIC are programmed in FC58 (32kB).

Basic slot 0

/Extended Extended Extended
slot 0 slot 1 slot 2
[}
BASIC
ROM
BASIC
oM 3;; RAM
DISK
BASIC
ROM
o
RAM
FFFF
Basig slot 1 Basic slot 2 Basic slot 3
FFFFH
Cartridge Cartridge
slot 1 slot 2
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When the power switch is turned on, the
power on released, the MSX2 frame
appears, and the MSX2 disk BASIC is loaded.

Turn on the power switech while pressing the
key, or press the RESET button while
pressing the key. The MSX BASIC of the
ROM version then loads. Press the key
indicating the MSX
BASIC of the ROM version appears on the frame.

reset is

until the following message

MSX BASIC version 2.0
Copyright 1985 by Microsoft



3-2. /O PORT

Address buses A3 through A7 are fed to the
address bus input terminal (pins 12 through 16) of
1C18 (8-3527)

The address bus signal determines the 1/0
device being selected. The 1/0 devices are as-
signed as follows:

(PPI is incorporated into IC18 (S-3527))

A7 A6 A5 A4 A3 1 /0 port address

1 o O 1 0 PRINTER 90H, 9w
1 0 O 1 1 vDP 98u, 99u
1 0 1 O O PSG AOn~ A2H
1 0 1 o} 1 PPI A8u~ABH
1 [o] 1 1 0 TIMER B4w, B5H
00~7 D1O~7
16
TRANS-
CEIVER
BA3 Y, 1o
BA4 2lg oR
BAS 3 Y3 12
BAG 4 a .
BA7 S, en 54 2 2 }e
BMi_6 vep 4
BIORD.
TO IC11-¢ €5 TMER

The timer is selected by output Y6 of IC10.
The VDP, and the of data
transferred on data bus IDO through ID7
specified by 1C4-6 through IC10 and ICl4.

timer, direction

are

3-2

3-3. §-3527 (MSX-SYSTEM)

$-3527 employs a Z80A (CPU) and is used to
$-3527 has a built-in
sound signal generator (SSG) and has the following

control peripheral devices.

100 terminal pins at the edges of the package.

$-3527 pin assignment

E‘“»NN

S e
FEEERER K
B B R gl 3 G 8

& 2

cmi 1] &
cmo 2] s N
REm [3] g7
pPisno [4] 3
ss6sND [B] vz
GNDISSG) vi
VDFCSW Yo
voecsr (8] 3 %7
RSEL (3] 72l xe
A815 10} 70 %%
aga [T xa
487 [i2] 63 X3
486 7] el X2
485 [@] 67 X1
ana [i5] g%
A3 i8] el KANA
a8 (7] A car
280 @] 3 J1s/50
087 [ 162 Y1075k
o086 24 ElsTez
oes ] TRG B2
084 B3] 58 TRG A2
pe3 (2] BARIGHT2
082 4] LEFT2
081 BACKZ
080 9] 55 Fwo2
SUTo3/33 7] 54 sTB 1
5LT01/31 8 53 TRG B1

3-3-1. Terminal Pin Functions
(@) ABo, AB1, AB3 through AB7, AB14,
(Address buses)

Bus

and ABI15

the
the memory for an

lines to input address signal to

read/write data into
input/output operation.
DBO through DB7 (Data buses)

Bus lines to read data into the memory or to
output data from the 1/0 device.

MREQ and IORQ

MREQ is used to access the memory by using
the signals from Z80A (CPU). IORQ is used
to access the 1/0 port. The 1/O port controls
the printer or PSG.

HB-F500P/F500F



(@ REHE

®

® @

® ® ©® O

Signal from Z80A(CPU).
Used as a
dyanmic RAM.
RD and WR
Signal sent from Z80A (CPU). WR causes Z80A
to write data into the memory or 1/0 device.
RD
memory or 1/0 device.
WAIT

Signal causing

timing signal to refresh the

causes Z80A to read data from the

the CPU to wait until the
the
when the operation of the peripheral device is
delayed from that of the CPU. WAIT is
output to Z80A (CPU).

ROMCS

Select signal for MSX BASIC ROM (IC49).
MPX

Address select signal for dynamic RAM.

RAS

Refresh timing signal to periodically refresh

peripherial device completes operation

the dynamic RAM contents.

CAS2/E and CAS3

CAS for the dynamic RAM.

WE

Write signal for the dynamic RAM.

Es_1, @, and CS3

Chip select signals to read out the contents
of ROM inserted into the slot (i.e., the game
machine).  (CSI ranges from 4000 to 7FFF,
Cs2 from 8000 to BFFF, and CSIZ from 4000
to BFFF.)

SLT1, SLT2, and SLT3/30

Slot select signals. (SLT1 selects SLOT#1,

SLT2 selects SLOT#2, SLT3/30 selects
SLOT#3 or SLOT#30.)
SLOT01/31

Select signal to select extended slot#01 or
#31.

SLT03/33

Select signal to select extended slot#03 or
#33.

RSEL

Control signal to the extended slot select

register.

HB-F500P/F500F
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@

® ©® ®

® ©

® ® ® © 6

®

VDPCSR

Timing signal to read data out of VDP (IC25)
VDPCSW

Timing signal to write data into VDP (IC25)
PDBO0 through PDB7

Signals to specify data to be output to the
printer.

PSTB

The printer starts when this signal is sent.
BUSY

Signal input from the printer while the printer
is operating. BUSY is used to determine
whether data is to be sent to the printer.

X0 through X7

Keyboard return signals.

Y0 through Y9 (Y10/SK)
Keyboard scan signal output. Y10/SK which
is used as a serial input signal becomes valid
in accordance with the reset function being
selected.

FWD1 and FWD2

Joystick FWD signal or general-purpose port
signal input.

BACK1 and BACK2

Joystick BACK signal or general-purpose port
signal input.

LEFT1 and LEFT2

Joystick LEFT signal or general-purpose port
signal input.

RIGHT1 and RIGHT2

Joystick RIGHT signal or general-purpose port
signal input.

TRGA1 and TRGA2

Joystick TRGA signal or general-purpose port
signal output.

TRGB1 and TRGB2

Joystick TRGB signal or general-purpose port
signal output.

STB1 and STB2

General-purpose port signal output.

CMI

Data input from the cassette tape.

CMO

Data recorded into the cassette tape.

Control signal to the REM cassette.



vy

CAPS lamp signal output to the keyboard (to
drive the LED).

KANA

Kana lamp signal output to the keyboard (to
drive the LED).

JI1S/50

Keyboard arrangement control signal input.
RSTI

Initial value setting signal (input to the

® ©

Schmitt trigger).

RSTO

Initial value setting signal (output from
the Schmitt trigger).

® 6

PPISND

Sound signal being output by software.
SSGND

Analog sound signal being output by SSG.
@ IN

Clock input signal. (Devices other than Z80A
use the o IN signal as a clock.)

¢ OUT

Clock signal output to Z80A (CPU).

®

5-3527 block diagram

w2
AR DU I TNy
e s
~26
moar 223 s P % wr
\ M3 & TORG, WY, NG WFSF, W Yorcsw
Cont sus 3 Vore
OO g
LT
[
as0,1 e LW
keveoaro | 3
5 CONTROL i
o
—_— 32 oA
s 1|, L S
WR .——9 KANA
g
cxom 28] CLOCK N 9" usy
L) PRINTER 92~93
cwour 2 INTERFACE
~ 4 |iowe,uv, o 100 s
A I3
80,
o0 PR
s
T -
CONTROL. sus
o 22:33.90.80 ¥y mrour
Bis
SOFTWARE | 2 s smo
CONTROL 2 ori so
.
S sscamo
o mme.mnam | OENERATOR

#1 CONT BuUS; IORG, MT, MREQ ,RD, RFSH,WR

:z MEMORY CONTROL nus;cnz/z.c‘if, 81,882, {312, mPx ,FAS, ROMCS
§LT7,50T2,8LT 01731, 3007 03/33, 5073730

%3 PORT IN BUS ; BACK1,BACK2 ,FWD1,FWD2,LEFT1,LEFT2, RIGHT1,RIGHT2,

%4 PORT OUT BUS; STB1,STB 2

%5 PORT IN/OUT BUS; TRGA), TRGA2, TRGB1, TRGB2

34

3-3-2. Functions
When 280 (CPU) enters the M1 cycle, M1 goes

low in the T1 state. This signal is input to the

S$-3527 M1 terminal, then both Z80A and S-3527

start operating in the M1 mode.

@ When S-3527 enters the M1 eycle.

@ RAS and MPX remain low in the T1 state in
the timing between the first and second
clocks, then the row address is accessed by
changing the dynamic memory address bus.

(® MREQ and RD for Z80A (CPU) go low in the
T1 state and are sent to S-3527. CASn, CS,
ROMCS, and/or SLT are sent, responding to
MREQ and RD, by using the slot specifi-
cation register within S$-3527. These are
used to access the memory, and the
operation code is fetched from the memory
and loaded into the CPU instruction register.

(® Wnen WAIT which is sent from S$-3527 to
Z80A remains high in the T2 state, Z80A
enters the T3 state. When WAIT remains low,
Z80A enters the wait (Tw) state and remains
in this state until WAIT goes high.

@ Z80A outputs the refresh register contents to
the address bus in the T3 state. RFSH then
goes low and is sent to S-3527.

@ MREQ which is output from Z80A changes the
state from low to high in the T4 state. The
dynamic RAM contents can be refreshed by
the address signal on the address bus while
MREQ remains high with RFSH low.

The operation code is fetched from the
memory in the T4 state on the M1l ecycle timing
diagram. indicates the T1 state in succeeding
cycles. The refresh address is output on the
address bus, and this state is indicated by RFSH
remaining low. When the refresh address on the
address bus is stopped, RFSH g"oeﬁ from low to
high.

HB-F500P/F500F



M1 cyecle timing

T1 T2 TW T3 T4 T
[ cLock 1 @l [ L
{6 OUT)
ADR x PROGRAM COUNTER X REFRESH ADDRESS x
wmeoo | ]
cPU | ’ ' ' ©
RFSH : l® I
RD @ ] ,
LMREQ ® | ©I r
WAIT l @
® To WA To WA ! '
RAS - @ ! | Tme E‘A_
TWR RA
TRE " TeRA TéRA
MPX ;
o —te T MX TMR 3
CAsn | !
. TeCA TMR ca
1
§-3527 | WE ‘
To WE , To WE
ROMCS 1®
] TMR RO TMR RO
Csn ,
TMR CS TMR CS
SLTn
TMR SL TMA SL
\SLTnn
TMR ST TMR ST
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3-4. Slot Extension Cireuit

RSEL (input to pin 9 of $-3527 (IC18)) is used
to extend the slots. Any address input signals
other than those specified by S-3527 (i.e., BA2, and
BA8 through BA13) are NAND'ed together to
generate RSEL.

Address FFFFH is decoded by using RSEL, and
the S-3527 extension slot register can be used when
address FFFFH is decoded.

DO~T MDO~7
45

TRANS— A
CEIVER

BAO
ETYI EN
BA3 19
BA4

BAS

BA 6

BAT

BAi4 .

BA2
BAB
BAS
BA1O
BA{1
BA12 72

BA13
AO,A1,A3~T,Al4,A15 ) *
BAIS \ALAST, A4, rsToP2 B» < RESET

When the S-3527 extension slot register is
used, the use of the main RAM is inhibited by
BA15. BAl5 is input to IC43 (NAND gate) to
generate RSEL which decodes data at address
FFFFH.

If X6 (pin 72 of S-3527) goes low during the
power-on sequence, slot 0 is extended.

3-5. MAIN RAM

The main RAM has a map which consists of
peges 2 and 3 (addresses 8000H through FFFFH) of
extended slot 0-0 and pages 0 and 1 (addresses
0000H through 7FFFH) of extended slot 0-2.

The column address lateh signal (CAS) is
generated by passing CAS2 and CAS3 of S-3527
through NAND gate IC14.

CAS2 is generated when one of addresses
0000H through 7FFFH on slot 0-2 is accessed, or
when one of addresses 8000H through BFFFH on
slot 0-0 is accessed. CAS3 is generated when one
of addresses CO00H through FFFFH on slot 0-0 is
accessed,

WE is used to write data into RAM. RAS is
used to latch the row address. RD is used to
enable data to be output.

1C48,55
CcPU
26 MAIN RAM

OE_WE RAS CAS

24 RD

RD

SLOT O-0O COOOH~ FFFFH
46 SLOT 0-2 OOOOH ~ 7FFFH

SLOT 0-0 B800OH~ BFFFH

HB-F500P/F500F



3-6. ROM SELECTOR for MSX-2 BASIC

$-3527

18 a1 47

MSx2- BASIC| EXPANSION

MSX2- BASIC]

MSX2 -DISK
BASIC|

CE_OF OE_CE
TS 20 Y21 22 Y20
Romcs B2 ROMCS

SLOT 01 28 SLOT 01 .

(@) ROM IC41 for MSX-2 BASIC is selected by
ROMCS at pin 42 of $-3527 (IC-18)  When
the CPU reads data at addresses 0000H
through 7FFFH on slot0, ROMCS goes low.

@ Extended MSX-2 BASIC is stored at addresses
0000H through 3FFFH in 1C47, and MSX-2
disk BASIC is stored at 4000H through 7TFF7H
in 1C47.

RD is generated at one of 0000H through
3FFFH by ﬁ, BMREQ, BA1l4, and BA1l5 of
IC36, and is input to pin 3 of IC36 to select
IC417.

SLOTOI at pin 29 of S$-3527, which is an
extended slot select signal, is input to the OE
terminal of IC47 to read data out of ROM.
DROMCS at pins 11 and 12 of IC36, which is
an ROM select signal for MSX-2 disk BASIC,
is output from IC50 (CXD1032Q)

HB-F500P/F500F

3-7. FDD CIRCUIT
3-7-1. Memory Map

The FD interface is assigned to addresses
4000H through 7TFFFH on the memory map.

0000H
4000H
40004 |- —————
ROM
(icse)
TFFFH f— — — ——]
TFF?
8000H f-———— — TrFem [~ ===
FbC
REGISTER
FFFFa TFFFH

3-7-2. Floppy Disk, Interface, and Control LSI
(CXD1032Q)

The address decoder, timer, clock oscillator,
and selector are implemented on one chip.
CXD-1032Q (49 pins) has the following configura-
tions:

CXD-1032Q pin assignment

aB |2|:|: [3e] GRom cs

a88[Z] 39 Foc ¢s
2813 (3] WE
AB14 (3] RE
Ao (3] 1MHz
[]ono D3]

a8 (7} j3d oseL
AB2 8] gl M ON
a83 g 1ra
484 [19] (37 RST
a8s [i] 28] ore

ocHG [i6}

SIDE IN
DCHG RST [18]
DSEL 0 [29]

XTAL I
XTAL 0 24]



CXD1032Q pin functions

(D ABO through AB15 (Address buses)
Bus line for the address signal to read data
out of the memory or to write data into the
memory, or to perform the input/output
operations.

(@ Do through D2, D6, and D7 (Data buses)
Bus line for data to be input to or to be
output from the device.

® BWR
Write signal input. This signal is gated
together with m and the resultant signal
(WE) is fed to the floppy disk controller
(FDC)

@® BRD
Read signal input. This signal is gated
together with mﬁ, and the resultant signal
(RE) is fed to the floppy disk controller
(FDC).

() SITSL

Slot select signal input.

TEST

Test signal input. Normally, set to low.

SIDE IN

Specifies either the single or double side of

@ @

the disk. When low, this signal specifies the
single side.

DRIVE 0
Drive 0 select signal output.
(® DRQ IN

Data request input.
When data is read from the disk by floppy
disk controller (FDC) while this signal is
being specified, data is loaded into the
register. When data is written into the disk
by floppy disk controller (FDC) while this
signal is being specified, a check is made to
whether the register is empty, and the FDD
motor is controlled if the register is empty.
IRQ IN
FDC command end signal input.
@ MmoN
FDC motor on/off control signal.
@ DRIVE 1
Drive 1 select signal output.

3-8

@ 1MH CLOCK

1MHz clock signal output. This signel is fed
to the CLK input terminal of the floppy disk
controller (FDC).

RE

Data control signel to output data which has
been written into the register of the floppy
disk controller by specifying WE.

WE

Data control signal to write data into the
register from the DAL of the floppy disk
controller.

CS

Chip select signal for the floppy disk
controller (FDC). When CS is specified, data
can be transferred to or from the floppy disk
controller (FDC)

ROMCS

Disk ROM select signal.

HB-F500P/F500F



3-7-3. ROM Select Signal for MSX-2 Disk BASIC

SLOTO1 is fed from pin 28 of S-3527 IC18 to
pin 14 (SLTSL terminal) of IC50. When the CPU
accesses one of addresses 4000H through T7FF7H,
DROMCS is output from pin 36 of CAD-1032Q
CI50, and this signal is then input to pins 11 and
12 of IC36 to select MSX-2 disk BASIC. SLOTOL
is also fed to pin 22 (OE terminal) of IC47 to read
data from ROM.

The select signal at pin 13 of IC36 is
select the extended MSX-2 BASIC for ICA4T.

used to

a7

CXD1032Q
50

RD

DROMCS 4000H~ 7FF7H

SLTSL P

FROM 1C18-20 —2E0T O |

3-7-4. FDC
Memory map contents

Port Hal:dware into Hardware from
address which data is which data is
written by CPU read by CPU
TFF8H Command register Status register
TFF9R Track register Track register
TFFAH | Selector register | Selector register
7FFBH Data register Data register
7FFCH Side selection Side selection
7FFDH | Drive selection Drive selection
TFFFH IRQ/DRQ status

@ FDC select

FDC
CXD1032Q WD2793A-PL-02

50 A0 56

FbcCsp——=qCs

Each register
(IC56) is assigned
through 7FFBH.

When address signals A0 and Al and FDCCS
at pin 35 of IC50 (CS terminal) are input to the
CS terminal (pin 3) of IC56, the corresponding

in the floppy disk controller

to one of addresses T7FF8H

register is selected.

HB-F500P/FS00F

39

FDCCS is output when one of addresses 7FF8H

through 7FFBH is accessed.

CR ; COMMAND REGISTER
DR ; DATA REGISTER

DSR; DATA SHIFT REGISTER
SCR; SECTOR REGISTER

TR ; TRACK REGISTER
STR; STATUS REGISTER

Register selection

®

.

CS | A1 [ AO RE = 0 WE =0
1 X | NON SELECT | DAL=HI-Z
0 0 0 STR CR
0 0 1 TR TR
0 1 0 SCR SCR
0 1 1 DR DR

0 ; LOW LEVEL
1 ; HIGH LEVEL
X ; DON'T CARE
H1-Z; HIGH IMPEDANCE

FDC register operations
Command register (CR)

8-bit write register. The command which
corresponds to WD2793-02 is written into the
processor. When the execution of any

command other than the WD2793-02 command
is completed,
starts.

Status register (STR)

8-bit read register. This register indicates
the WD2793-02, the
processing status of command execution, and

the command write operation

internal status of

the disk drive status. The bit functions vary
depending on whether the command is being
executed or the eommandvhas been executed.
Data register (DR)
Read/Write register.
is loaded into DR;
written into DR is written into the disk.

Data read from the disk
data which has been
The
designated track address is written into DR

during seek operation.



. Track register (TR)

8-bit read/write register. FFH is loaded into
TR when the master reset signal (MR) changes
When TRO00

goes low, the contents of TR becomes 00H.

from low to high and vice versa.

The track number where the head is located
is normally stored in this register. For some
types of commands in WD2793-02, the contents
of this register can be updated. If a read
data command or a write data command is
specified, the contents of this register are
compared with the ID field track number

which has been read out of the disk. If they

coincide, a read or write operation can be
performed.

Selector register (SCR)

8-bit read/write register. If a read data

command or a write data command is

specified, the contents of this register are
ID field

which has been read out of the disk.

compared with the track number
If they
coincide, a read or write operation can be
performed.

When a read address command is specified,

the ID field track number is stored.

3-7-5. Side Selection

—————DATA BIT —————————
7 6 5 4 3 2 1

PORT I l l l
7FFCH

ISIDEl

When SIDE is
selected.
selected.

specified as 0, side 0 is
When SIDE is specified as 1, side 1 is

If address bus signal 7FFCH is specified when
SLTSL at pin 14 of IC50 is low, DO at pin 41 of
IC50 and SIDE IN at pin 17 of IC50 are ANDed
together to generate a SIDE SELECT signal. If
address bus signal TFFCH is specified when both
SLTSL and RD are low, the inverted DO ‘signal
becomes a SIDE SELECT signal and appears at pin
21 of IC50.

3-10

When SIDE SELECT is low, SIDE 1 (upper) is
selected. When SIDE SELECT is high, SIDE 0
(lower) is selected.

If SIDE IN at pin 17 of IC50 is high and
unchanged, both sides are indicated.

3-7-6. Drive Selection

I — DATA BIT ————
7 6 5 4 3 2 \ 0

ICHANGE l Dt I Do I

=

DRIVE SELECTION
DRIVE A
DRIVE B
DRIVE C

{DE SELECT)

DRIVE D
(DE SELECT)

lMOTOR ||N USE I | I

%

IN USE
ON/OFF 00

oN 1 toN o1
OFF o |oFF

MOTOR
ON/OFF

1
o

3-7-7. IRQ/DRQ Status

[ DATA BIT —————
7 6 5 4 3 2 1 0

PORT |5z |ma
ol T N I O I
When command execution is completed or

aborts, IRQ goes low.
When a data write/read operation is requested,
DRQ goes low.

HB-F500P/F500F



3-8. TIMER CIRCUIT The block disgram of the timer IC (IC5) is
This unit has an internal 24-hour timer which shown below.
is backed up by a built-in Ni-Cd battery.

FROM DUS-111

BATTS501 ;'l TIMER RP5CO{
»t Vee
2 - s, 3 200 FERFERERE
0sc o s2~38
x 2} o x15 @ :[:.‘[ 3[43[ :[SI
c
v NARNA .
e e ALamu REGISTER §
DAO~ DA3 e . l l I I <
s woco TTTITTTITITITY :
5 arser | 1 T T T 1 1 ®
e TTITTT
’ LT
B T T T T T 1.7 D wR MoDE 10
I TTIHIHIIHTH I
o] vooms [ § | onrs fuanrs | resms s
?ﬁlf TL,. 1 1 P 2 Y
7
10 2'4-’»‘&‘44; G;J.‘:IBJ
2 B
cow 0 Ed
I l:— 8]
*
4 [ wrernac 262 81T
o, ar e |
T
L— oo [
cow
osc1 % ’T:
escol
BA3 13
BA4 T
BAS 204
A'%- $0-SF
BAG a2
a a3l
Bz N vep
6
Bm

Addresses BAO an BA2 are fed to the address
decoder input terminals (2 and 3) of IC1l (1/2)
Combination of BAO and BA2 selects ports B4H and
BSH of MSX timer.

The MSX timer port operations are as follows:

B4H . ... oo Address set

BSH., ....... Data transfer

These become valid only when BIORQ and
BRD, or BIORQ and BWR are output together.
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3-9. V9938 (MSX-VIDEO/VDP)

The VDP of this unit contains V99387 which

has been developed for MSX-2. VDP is software-
compatible with the MSX-1 VDP (TMS9918A or
TMS9118A), and is assigned to 98H and 99H of the
1/0 port.

3-9-1. Main Features

Single §V power supply

The linear RGB signals and composite video
signals are output.

The NTSC encoder of this unit generates the
composite video output signal from the RGB
signals, but this unit does not use the
composite signal which can be generated by
IC.

Up to 512 colors can be displayed by using
the built-in color pallet.

Up to 512 x 424 pixels can be displayed in 16
colors.

Bit map graphies is possible.

Up to 256 colors can be displayed
concurrently.

A display memory area of 16K bytes to 128K
bytes can be used.

DRAMs of 16K one-bit words, 16K 4-bit word,
64K one-bit words, and 64K 4-bit words can
be used.

The automatic refresh function for DRAMs has
256 addresses and can be performed in 4msec.
The extended VRAM can be connected to the
system.

The mouse and light pen interfaces are built
in.

Up to eight sprites can be displayed in each
line.

The colors of the respective sprites can be
specified in horizontel line units.

This unit provides the Area Move, Line, and
Search commands.

This unit performs logical operations.

The address can be specified in coordinates.
External synchronization is possible.
Superimposing can be done.

Data can be digitized.

A multiple MSX video signal can be generated.
The extended color pallets can be installed

externally by using the color bus output.
312
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3-9-2. Terminals
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® © 6 ®© 0 0 0 ©

®@ ©

CDO through CD7
Data bus for CPU.
RDO through RD7
Data bus for VRAM.
ADO through ADT7
Data bus for VRAM.
CO0 through C7
Color bus.
Normally used to output a color code. Used
as an input port during digitizing. When a
mouse is used, the high-order half byte is
used for the mouse.

C4 = XA

C5 = XB

C6 = YA

C?7 = YB
MODEO
CPU interface mode select 0.
MODE 1
CPU interface mode select 1.
CSR
CPU-Read Strobe.
CsSW
CPW-Write Strobe.
RAS
VRAS Row Address Strobe.
CASOD
VRAM column address strobe
half of the VRAM addresses).
CASL
VRAM column address strobe 1 (in the second
half of the VRAM addresses).
CASX
VRAM
extended VRAM).
R/W
VRAM data select.
Low: Access VRAM for displaying data

0 (in the first

column address strobe X (for the

High: Access VRAM for any other purposes
VIDEO

NTSC composite video signal output.

R, G, and B

Linear RGB signal output.

s

Selects either the MSX video RGB output
signal or the external video signal (this signal
is valid for superimposing).

HB-F500P/F500F

3-13

High: Indicates that the MSX video output
signal is transparent. .
Indicates that the MSX video output
signal is not transparent.

BLEO

Tri-state signal output.

Low:

When HSYNC goes

When

HSYNC goes from middle to low, it is input.

High: Any timing other than HSYNC, or color "
burst timing.

Middel: Any timing other than HSYNC and

the color burst.

Low: HSYNC input

HSYNC

Tri-state signal. When HSYNC goes from high

When HSYNC goes

from middle to low, it is input.

from high to middle, it is output.

to middle, it is output.

High: Any timing other than HSYNC, or color
burst timing. .

Middle: Any timing other than HSYNC and
the color burst.

Low: HSYNC input.

CSYNC

Tri-state signal. When CSYNC is high, the

composite SYNC signal is output. When

CSYNC is low, the VSYNC signal is input.

CBDR

Indicates the direction in which the signal

travels on the color bus.

High:

Low:

LPS

Light pen switch

Data is input to the color bus
Data is output from the color bus
input. When a mouse is
used, the mouse switch is set to on or off
corresponding to the state of this signal.

Low: SW on

High: SW off

LPD

Indicates that the light signal is detected in

the light pen. When a mouse is used, the

mouse switech is set to on or off
corresponding to the state of this signal.
Low: Indicates that the light has been

detected or that

on.

the switeh is set to

High: Indicates any state other than the

above.



@

DHCLK

Dot clock signal output at approximately
10.7MHz for high resolution. Open drain
signal output.

DLCLK

Dot clock signal output at approximately

5.4MHz for high resolution. Open drain signal

output.
This signal can be input from the mode
register, and it can be used for the MSX

video signal.
XTAL 1/2

3-10. KEYBOARD ENCODER

This machine provides separate keyboards and
thus data is multiplexed because of the limited
a cable. YO0
through Y10 are sent from IC18 (8-3527) to the
priority encoder consisting of 1C29 and IC35, and

number (13 lines) of lines within

then converted into a 4-bit signal.
multiplexed with X4 through X7 of the return
signal, and the sent out while data is written into
PP1 of IC18 (S-3527)

Data is first written into PPl of IC18 (S-3527)
by using the CPU, then latehed into latch IC21 on

These are

Connected to the crystal oscillator. When an the keyboard by the refresh signal while an
external clock is used, it should be fed to the instruction is being fetched from the memory
unit through this pin. immediately after the write operation. When
CPUCLK latched, data cannot be sent out.
Outputs one sixth of the erystal oscillator
frequency.
INT
CPU interrupt output. Open drain output.
Low: Indicates that an interrupt  has
occurred.
RESET
Indicates that the ecircuits within the MSX
video system are initialized.
SYSTEM $-3527
18 65 ;ﬁggﬁs W 5% or
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CHAPTER 5
SCHEMATIC DIAGRAM AND PRINTED CIRCUIT BOARD

5-1. SEMICONDUCTOR PIN ASSIGNMENTS

TYPE

10E-2

2SA733
2SA933

2SC1740
28C2785
2SC945

188119
188133
188148
181655

CXD1032Q

D5FB20
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ERB12-7?

GL-3NG5

HD74LS00P
HD74L802P
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HD74L.808P
HD74LS138P
HD74L816P
HD74L8157P
HD74L5174P
HD741L5244P
HD74L830P
HD741L832P
HD74LS367AP
HD74L838P
HD74LS74AP
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5-11
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MB74LS00
MB74LS02
MB74LS04
MB74L508
MB74L5138
MB74LS139
MB74LS15
MB74LS5157
MB74LS8174
MB74L5244
MB74LS30
MB74L832
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HD74LSO00P (HITACHI)
MB74LS00 (FUJITSU)
SN74LSOON (T1)

TTL 2-INPUT POSITIVE-NAND GATE

— TOP VIEW —

O;LOW LEVEL
1;HIGH LEVEL

HD74LS02P (HITACHI}
MB74LS02 (FUJITSU)
SN74LSO2N (TI)

TTL 2-INPUT POSITIVE-NOR GATE
— TOP VIEW —
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TTL INVERTER

- TOP VIEW —
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SN74LSO06N

TTL INVERTER BUFFER/DRIVER WITH OPEN-COLLECTOR
— TOP VIEW —
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TTL BUFFER/DRIVER WITH OPEN-COLLECTOR

— TOP VIEW —
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HD74LS32P (HITACHI)
MB74LS32 (FUNITSU)
SN741LS32N (TI)
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— TOP VIEW —
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SN74LS245N (T))
TTL BILATERAL SCHMITT TRIGGER BUS TRANSCEIVERS WITH 3-STATE OUTPUT

— TOP VIEW —
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CXD1032Q (SONY)
C-MOS MSX FLOPPY DISK INTERFACE CONTROLLER
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LHOOB0A (SHARP)
uPD780C-1 (NEC)

ZBOA (ZILOG)

N-MOS 8-BIT MICROPROCESSOR
— TOP VIEW —
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V9938 (YAMAHA)
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— TOP VIEW —
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TMS2793NL (T1)
WD2793A-PLO2 (WESTERN DIGITAL)

N CHANNEL E/D MOS FLOPPY DISK FORMATTER/CONTROLLER
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5-7. DUS-111 BOARD
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| DUS-111, PAL ENCODER
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CN-110, KEY

5-8. CN-110, KEY BOARD

CN-100 — COMPONENT SIDE —
1-617-621-11
HB-F500P/F500F {AE/FR)

KEY - COMPONENT SIDE —

1-464-568-11
HB-F500P(AE)

KEY - COMPONENT SIDE —

1-464-570-11
HB-F500F (FR)
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CN-110, KEY
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CHAPTER 6
ALIGNMENT

6-1. PREPARATION
6-1-1. Example of Adjusting Program (BASIC)

DL S AR A T T TR

20w *

30 ‘# CHECK FROGRAM *

40 ’'# for HE-FS/FSiN *

SO ‘w *

GO0 BRI AR RERNERN RN

70 CLS

80  PRINT:i"Push any key?" :FRINT

90 FRINT:;"1.Fush W key=RGE level ady."

100 PRINT;"2.FPush S key=Timer Clock ady).(set)"
110 PRINT;"3.Fush R key=Timer Clock ady.{reset)"
120 AF=INKEYS$

130 IF A$="W" OR A$="w" THEN 170

140 IF A$="S" OR A$="s" THEN 190

150 IF A$="R" OR A¥="r" THEN 230

160 GOTO 120

170 SCREEN 1:COLOR 15,1%,15: White

180 GOTO 120

190 SCREEN 1:COLOR 15,4,7: MENU

200 QUT &HE4,14:0UT LHES,0

210 QUT %HE4,15:0UT &HES,8:’'Timer Clock ady.(set)
220 GOTO 80

230 SCREEN 1:COLOR 1%5,4,7:'MENU

240 OUT %HES,12:'Timer Clock adj.(reset)

250

GOTO 80

6-1-2. Use of Adjusting Program Example

When the program is run, the MENU display

appears on the screen.
1. Press the W key.

The whole screen display turns white.
Used for the RGB level adjustment.
Press the S key.

Used for the timer block adjustment.
A 16Hz frequency appears at ICl1l through
IC15.

Press the R key.

Cancels the timer clock adjustment.

6-1-3. Connection
. Connect the KX-14CP1 RGB monitor to RGB
connecor CN501 or terminate the RGB output

terminals (pins 6, 7, and 8) of CN501 in 75 ohms.

HB-F500P/F500F

8-2. CPU CLOCK FREQUENCY ADJUSTMENT

Equipment Required:
Condition:

Check Point:
Specification:
Adjustment:

6-3. TIMER CLOCK
Connection:

Equipment Required:
Condition: .

Check Point:
Specification:

Adjustment:

Frequency counter
Power ON

1C26, pin 6/PU-35 board
3.578281Hz t5Hz
CV/PU-35 board

FREQUENCY ADJUSTMENT

Connect  100k-ohm  pull-up
resistors between IC5 and
+5V de.

Frequency counter

Run the adjusting program
and press the S key.

After
pleted, press the R key.
IC11, pin 15/PU-35 board
15.9999Hz - 16.0001Hz
CV1/PU-35 board

adjustment is com-

6-4. RGB OUTPUT LEVEL ADJUSTMENT
6-4-1. R Level Adjustment

Equipment Required:
Condition: .

Check Point:
Specification:

—

A

4

Adjustment:

Oscilloscope
Run the adjusting program
and press the W Kkey.

After
pleted, press the R key.
CN501, pin 6/DUS-111 board

A=0.TV £ 0.02V

adjustment is com-

<+—— RED LEVEL

- SYNC LEVEL
(BLACK LEVEL)

RV501/D US-111 board



6-4-2. B Level Adjustment

Equipment Required: Oscilloscope

Condition: . Run the adjusting program
and press the W key.

. After adjustment is com-
pleted, press the R key.
CN501, pin 8/DUS-111 board
A=0.7V + 0.02V

Check Point:
Specification:

—1——- <«+— BLUE LEVEL

A

L SYNC LEVEL

(BLACK LEVEL)

Adjustment: RV502/DUS-111 board

6-4-3. G Level Adjustment
Equipment Required: Oscilloscope
Condition: . Run the adjusting program
and press the W key.
. After adjustment is com-
pleted, press the R key

Check Point: CN501, pin 7/DUS-111 board

Specification: A=0.7V % 0.02v
T - _GREEN LEVEL
A
j_ SYNC LEVEL
<~ (BLACK LEVEL)
Adjustment: RV502/DUS-111 board

6-5. FDC ADJUSTMENT

6-5-1. VCO Frequency Adjustment

Equipment Required: Frequency counter

Condition: Three minutes after the
power is turned on, connect
TPS to ground using a
jumper wire.

TP4/PU-35 board

o] i

L~25O KMZ-’I

Check Point:

250kHz + 1kHz
Adjustment: RV1/PU-35 board
Note: After adjustment is completed, remove the

Specification:

jumper wire.

6-5-2. Read Pulse Width Adjustment

Equipment Required: Oscilloscope

Condition: Three minutes after the
power is turned on, connect
TP5 to ground wusing a
jumper wire.

TP3/PU-35 board

1R

Check Point:

TP3
Specification: T=0.5usec * 1l0nsec
Adjustment: RV2/PU-35 board
Note: After adjustment is completed, remove the

jumper wire.

HB-F500P/F500F



| COVER BLOCK COVER

CHAPTER 7
REPAIR PARTS AND FIXTURE

7-1. EXPLODED VIEWS

7-1-1. Cover Block
No. Parts No. Description

1 X-4608-903-2 (AEP)... PANEL ASSY, FRONT
1 X-4608-904-1 (FRANCE). .. PANEL ASSY, FRONT

. CORD, POWER, EULO PLUG

4 1-617-524-11  PC BOARD. CN-120
5 1-617-520-11  PC BOARD. LE-38

: BUSHING (2104), CORD

7 3-706-165-00  SCREW

8 4-805-478-01  (FRANCE) . . . LABEL. CAUTION
9 4-605-615-01  SPRING

10 4-608-914-01  LID, CARTRIDGE “1”

11 4-608-914-11  LID, CARTRIDGE "2"
12 4-608-922-01 (AEP)... PLATE, JACK

12 4-608-922-11 (FRANCE). .. PLATE, JACK
13 4-608-924-02 CASE

14 4-889-321-01 SCREW

15 4-838-906-01  FOOT. F
16 4-608-908-01 COVER, CARTRIDGE

BVTT3x§

BVTT3x6

HB-F500P/F500F 7-1



COVER BLOCK

BVTT3x6

BVIT3x6

BVIT3x6

BVIT3x6

BVTT3x6

The shaded and A-mlrkd compol
eplace only with same components

2. Parts printed in Bold-Face type are normally stocked for replacement purposes.
The remaining parts shown in this manual are not normally required for routine
service work. Orders for parts not shown in Bold-Face type will be processed.
but atlow for additional delivery time.

3. Item with no part number and/or no description are not stocked because they
are seldom required for routine service.
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CHASSIS BLOCK CHASSIS

7-1-2. Chassis Block
No. Parts No. Description

51 A-8080-134-A  (AEP)... MOUNTED PCB, PU-35
51 A-8080-151-A  (FRANCE) MOUNTED PCB. PU-35

TRANSFORMER, POWER

53 1-550-222-11  DISK DOUBLE-FACE MICRO FLOPPY

1-553-318-00

SWITCH, PUSH (AC POWER) (1 KEY)

55 4-605-609-21  BUTTON, POWER
55 1-617-523-11  PC BOARD. DUS-111
56 1-617-517-11  PC BOARD, EX-101
57 1-617-518-11  PC BOARD, CN-109
58 1-617-518-11  PC BOARD. PS-101

59 1-617-521-11  PC BOARD, CN-110
60 4-605-609-21  BUTTON, POWER
61 4-608-904-01 BUTTON, RESET

62 4-608-905-01 ROD, PS BVIT 348
63 4-608-907-01  SHEET, COOL

64 4-608-915-01 HOLDER, CARTRIDGE

65 4-902-825-01 HEAT SINK (SMALL)

66 1-464-577-11  (AEP)... ENCODER, RAL
67 4-608-929-01  (AEP)... SPACER. PC BOARD
68 9-989-589-01 FRONT BEZEL

BVIT3x6

BVTT3x6

NOTE: BVTT3x8

1. The shaded and /i\-marked components are
Replace only with same components as specified.

fad

Parts printed in Bold-Face type are normally stocked for replacement purposes.
The remaining parts shown in this manual are not normally required for routine
service work, Orders for parts not shown in Bold-Face type will be processed.
but allow for additional delivery time.

w

Item with no part number and/or no description are not stocked because they
are seldom required for routine service,
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KEYBOARD UNIT (for HB-F500F)

7-1-3. Keyboard Unit (for HB-F500F)

HB-F500P/F500F 7-5



KEYBOARD UNIT (for HB-F500F)

Ref. No Parts No Description ) Ref No Parts No Description
1 9-989-209-01 KEY TOP F1 56 9-989-412-01 KEY TOP V
2 9.989-210-01 KEY TOP F2 57 9-989-413-01 KEY TOP B
3 9.989-211-01 KEY TOP F3 58 9989-414-01 KEY TOP N
a 9-989-212-01 KEY TOP F4 59 9-989-415-01 KEY TOP ?
5 9-989-213-01 KEY TOP F5 60 9-989-416-01 KEY TOP :
6 9-989-370-01 KEY TOP EFE 61 9-989-417-01 KEY TOP :
7 9-989-215-01 KEY TOP INS 62 9-989-418-01 KEY TOP =
8 9-989-371-01 KEY TOP SUP 63 9.989.422.01 KEY SHIFT RIGHT ASSY
9 9-989-217-01 KEY TOP STOP 64 9.989-363-01 KEY TOP (1)
10 9.989-218-01 KEY TOP ESC 65 9-989-364-01 KEY TOP CODE.
1
12 9-989-372-01 KEY TOP & 66 9-989-313-01 KgYy SPACE ASSY
13 9-989-373-01 KEY TOP & 67 9.989-270-01 KEY TOP GRAPH
13 9-989-374-01 KEY TOP ~ 68 9-989-272-01 KEY TOP SELECT
1 9-989-375-01 KEY TOP * 69 9.989-273-01 CURSOR KEY SNY
15 9-989-376-01 KEY TOP ( 70 9-989-274-01 CURSOR KEY SNY
16 9.989-377-01 KEY TOP § n 9-989-275-01 KEY TOP 7
17 9-989-378-01 KEY TOP & 72 9-989-276-01 KEY TOP 8
18 9-989-379-01 KEY TOP ! 73 9-989-277-01 KEY TOP 9
19 9-989-380-01 KEY TOP c 74 9-989-278-01 KEY TOP
20 9-989-381-01 KEY TOP a 75 9-989-279-01 KEY TOP 4
21 9-889-382-01 KEY TOP ) 76 9-989-280-01 KEY TOP 5
22 9.989-383-01 KEY TOP — 77 9-989-281-01 KEY TOP 6
23 9-989-384-01 KEY TOP < 78 9.989-282-01 KEY TOP X
24 9.989-327-01 KEY TOP f- 79 9-989-283-01 KEY TOP 1
25 9-989-233-01 KEY TOP TAB 80 9.989-284-01 KEY TOP 2
26 9-989-385-01 KEY TOP A 81 9-989-285-01 KEY TOP 3
27 9-989-386-01 KEY TOP Z 82 9-989-286-01  KEY TOP —
28 9-989-387-01 KEY TOP E 83 9-989.287-01 KEY TOP 0
29 9-989-388-01 KEY TOP R 84 9-989-288-01 KEY TOP .
30 9-989-389-01 KEY TOP T 85 9-989-289-01 KEY TOP »
31 9-989-390-01 KEY TOP ¥ 86 9.989-290-01 KEY TOP +
32 9-989-391.01 KEY TOP U 91 998929101  HOOK A
33 9-989-392-01 KEY TOP | 92 9.989.29201  HOOK C
34 9-989-393-.01 KEY TOP O 93 9-989-293.02  NOOK D
35 9-989-394-01 KEY TOP P 94 9.989-294.01 KEY SWITCH
-989-295-01 WITCH
s 0.089.395.01 KEY TOP 95 9.989-295-01 KEY SWITC
37 9-989-396-01 ﬁ: ;g:u:N ASSY 96 9-989-296-01 KEY SWITCH
38 9-989-369-01 KEY CTRL ASSY 97 9-989-419-01  PW BOARD
39 9-989-310-01 KEY TOP Q 98 9-989-366-01 CONNECTOR, CORDE ASSY
40 9-989-397-01 99 9-989-299-01 CONNECTOR
100 9-989-300-01  CRANK SHAFT
a1 9.989-398-01 KEY TOP §
42 9-989-399.01 KEY TOP D 101 9.989-301-01  SPRING
a3 9-989-400-01 KEY TOP E 102 9.989-303-01 CASE, UPPER
2 9-989-401.01 KEY TOP G 103 9-989-304-01 CASE,LOWER
45 9-989-402-01 KEY TOP H 104 9-989-305-01 BLACKET
105 9989-306-01 FOOT, RUBBER
a6 9-989-403-01 KEY TOP J
a7 9-989-404.01 KEY TOP K 106 9-989-420.01  LABEL(A) KBD-1F
a8 9-989.405.01 KEY TOP L
a9 9-989-406.01 KEY TOP M NOTE:
50 9.989-407-01  KEY TOP & 1. The shaded and /A marked companents ar
ace only with same com
51 9.989.408.01 KEY TOP % s
52 9-989-311-01 KEY SHIFT LEFT ASSY 2. Parts printed in Bold-Face type are normally stocked for replacement purposes.
53 9989-409-01 KEY TOP W The remaining parts shown in this manual are not normally reqm.fired for routine
- KEY TOP X service work. Orders for parts not shown in Bold-Face type will be processed.
54 9-989-410-01 de arts nc
KEY TOP C but allow for additional delivery time.
55 9-989-411-01

w

. Jtem with no part number and/or no description are not stocked because they
are seldom required for routine service.
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7-2. ELECTRICAL PARTS LIST

Ref.No. Parts No. Description

7-2-1. PU-35 Board

A-8080-134-A  (AEP)... MOUNTED PCB, PU-35

A-8080-151-A  (FRANCE) ... MOUNTED PCB,
PU-35
1-526-835-11 SOCKET, 40P
3-662-075-00 COVER. CONTROL (to RV1, RV2)
c2 1-136-165-00 FILM 0.1 5% 50V
c4 1-102-074-00 CERAMIC 0.001 10% 50V
] 1-123-298-00 ELECT 470 20% 6.3V
c7 1-161-974-00 CERAMIC 0.1 20% 16V
c12 1-123-382-00 ELECT 3.3 20% 50V
C15 1-102-959-00 CERAMIC 22PF 5% 50V
c17 1-123-332-00 ELECT 47 20% 16V
c21 1-161-974-00 CERAMIC 0.1 20% 16V
C25 1-123-369-00 ELECT 4.7 20% 25V
C26 1-123-369-00 ELECT 4.7 20% 25V
c28 1-136-173-00 FILM 0.47 5% 50V
c29 1-123-332-00 ELECT 47 20% 16V
C33 1-161-974-00 CERAMIC 0.1 20% 16V
Cc38 1-123-369-00 ELECT 4.7 20% 25V
Cc39 1-161-974-00 CERAMIC 0.1 20% 16V
Cc40 1-161-974-00 CERAMIC 0.1 20% 16V
Cc41 1-123-306-00 ELECT 47 20% 6.3V
C42 1-161-974-00 CERAMIC 0.1 20% 16V
Cc4a6 1-123-318-00 ELECT 33 20% 6.3V
Cc52 1-161-974-00 CERAMIC 0.1 20% 16V
Cb4 1-123-369-00 ELECT 4.7 20% 25V
c57 1-102-074-00 CERAMIC 0.001 10% 50V
Cc58 1-102-951-00 CERAMIC 15PF 5% 50V
Cc59 1-102-951-00 CERAMIC 15PF 5% 50V
c60 1-136-163-00 FILM 0.01 5% 50V
c61 1-136-169-00 FILM 0.22 5% 50V
c64 1-101-004-00 CERAMIC 0.01 50V
C65 1-123-356-00 ELECT 10 20% 16V
C76 1-162-113-00 CERAMIC 0.01 30% 16V
C77 1-162-113-00 CERAMIC 0.01 30% 16V
Cc78 1-162-113-00 CERAMIC 0.01 30% 16V
Cc79 1-162-113-00 CERAMIC 0.01 30% 16V
c80 1-123-306-00 ELECT 47 20% 6.3V
Cc81 1-162-621-91 CERAMIC 0.1 50V
c82 1-162-621-91 CERAMIC 0.1 50V
c83 1-162-113-00 CERAMIC 0.01 30% 16V
NOTE:
1. iThe shaded and &-marked components are critical to

components as specified

HB-F500P/F500F

PU-35

Ref.No. Parts No. Description

c84 1-162-113-00 CERAMIC 0.01 30% 16V
C85 1-162-621-91 CERAMIC 0.1 50V

Cc86 1-162-621-91 CERAMIC 0.1 50V

c87 1-162-113-00 CERAMIC 0.01 30% 16V
css 1-162-113-00 CERAMIC 0.01 30% 16V
Cc89 1-162-113-00 CERAMIC 0.01 30% 16V
C90 1-162-113-00 CERAMIC 0.01 30% 16V
co1 1-162-113-00 CERAMIC 0.01 30% 16V
c92 1-161-974-00 CERAMIC 0.1 20% 16V
Cc93 1-123-369-00 ELECT 4.7 20% 25V
Cc94 1-102-962-00 CERAMIC 30PF 5% 50V
C95 1-161-974-00 CERAMIC 0.1 20% 16V
C96 1-123-332-00 ELECT 47 20% 16V

c97 1-162-113-00 CERAMIC 0.01 30% 16V
Cc99 1-102-074-00 CERAMIC 0.001 10% 50V
Cc100 1-162-113-00 CERAMIC 0.01 30% 16V
c101 1-162-113-00 CERAMIC 0.01 30% 16V
c102 1-162-113-00 CERAMIC 0.01 30% 16V
Cc103 1-102-074-00 CERAMIC 0.001 10% 50V
c104 1-162-113-00 CERAMIC 0.01 30% 16V
C105 1-162-113-00 CERAMIC 0.01 30% 16V
C106 1-162-113-00 CERAMIC 0.01 30% 16V
Cc107 1-162-113-00 CERAMIC 0.01 30% 16V
c108 1-162-113-00 CERAMIC 0.01 30% 16V
C109 1-162-113-00 CERAMIC 0.01 30% 16V
c110 1-162-113-00 CERAMIC 0.01 30% 16V
c112 1-162-113-00 CERAMIC 0.01 30% 16V
c113 1-162-113-00 CERAMIC 0.01 30% 16V
c114 1-162-113-00 CERAMIC 0.01 30% 16V
C1156 1-162-113-00 CERAMIC 0.01 30% 16V
C116 1-162-113-00 CERAMIC 0.01 30% 16V
c117 1-162-621-91 CERAMIC 0.1 50V

c118 1-162-113-00 CERAMIC 0.01 30% 16V
Cc119 1-162-113-00 CERAMIC 0.01 30% 16V
c120 1-162-621-91 CERAMIC 0.1 50V

c121 1-162-113-00 CERAMIC 0.01 30% 16V
c122 1-162-113-00 CERAMIC 0.01 30% 16V
c123 1-162-113-00 CERAMIC 0.01 30% 16V
C124 1-161-974-00 CERAMIC 0.1 20% 16V
€125 1-162-113-00 CERAMIC 0.01 30% 16V
CN3 1-562-626-11 SOCKET

CN4 1-564-377-11 PIN .

CNS 1-564-372-00 PIN, 9P

CNé6 1-564-372-00 PIN, 9P

CN7 1-564-376-11  PIN

2. Parts printed in Bold-Face type are normally stocked for
replacement purposes. The remaining parts shown in this
manual are not normally required for routine service work.
Orders for parts not shown in Bold-Face type will be
processed, but allow for additional delivery time.



PU-35

Ref.No.

CN9

CN10
CN12
CN13
CN16

CN19
CN26

cvi
cv2

D2
D3
D4
D5
D6

D7
D8
D9
D10
D11

1Ic1
1C2
Ica
IC5
Icé

IC7
1C9
1C10
ic11
1IC12

1C14
IC15
IC16
ic17
IC18

1C19
1C20
1C21
1C22
1c23

Parts No.

1-506-610-11
1-506-630-11
1-564-242-00
1-564-241-00
1-562-249-00

1-5660-060-00
1-560-060-00

1-141-254-00
1-141-254-00

8-719-815-55
8-719-981-01
8-719-101-49
8-719-200-02
8-719-815-55

8-719-815-55
8-719-815-55
8-719-908-57
8-719-815-55
8-719-815-55

8-759-900-32
8-759-900-15
8-759-900-32
8-759-910-567
8-759-922-51

8-759-922-42
8-759-901-74
8-759-901-38
8-759-901-39
8-759-922-42

8-759-900-08
8-759-900-32
8-759-902-45
8-759-900-74
8-759-922-52

8-759-900-74
8-759-900-04
8-759-900-00
8-759-131-11
8-759-903-67

Description

PIN, 10P
PIN, 11P
PIN, 5P

PIN, 4P
SOCKET. 4P

PIN, 2P
PIN, 2P

CAP, TRIMMER
CAP, TRIMMER

181555
ERA81-004
RDS.1EL1
10E-2
1815655

1815655
1815655
SVC203
181555
181555

SN74LS32N
SN74LS15N
SN74LS32N
RP5CO1
Vo938

MB81464-12
SN74LS174N
SN74LS138N
SN74LS139N
MB81464-12

SN74LSO8N
SN74LS32N
SN74LS245N
SN74LS74AN
$-3527

SN74LS74AN
SN74LS04N
SN74LS00N
uPC311C
SN74LS367AN

Ref.No.

1IC24
1C25
1C26
1C27
1C28

1C29
1C30
1C31
1C32
1C33

1C34
1C35
1C36
1C37
IC38

1C39
1C40
1C41
1C41
1C42

1C43
IC44
ic45
1C46
1Ca47

1C47
1C48
1C49
1IC50
IC51

1IC52
iIC54
IC55
1C56
IC57

1C58
1C59

GRLKES

Parts No.

8-759-903-67
8-759-903-67
8-759-916-80
8-759-903-67
8-759-903-67

8-759-903-48
8-759-903-67
8-759-903-67
8-759-906-45
8-759-903-67

8-759-903-67
8-759-903-48
8-759-900-02
8-759-903-67
8-759-900-38

8-759-903-67
8-759-903-67
8-759-925-62
8-759-927-68
8-759-900-30

8-759-900-30
8-759-974-06
8-759-902-45
8-759-903-67
8-759-925-61

8-759-927-69
8-759-103-98
8-759-901-567
8-759-922-98
8-759-902-44

8-759-911-41
8-759-103-98
8-759-901-57
8-759-910-82
8-7659-974-07

8-769-922-42
8-759-922-42

1-408-413-00
1-408-413-00
1-408-413-00
1-408-413-00
1-408-413-00

Description

SN74LS367AN
SN74LS367AN
LHOO80A

SN74LS367AN
SN74LS367AN

SN74LS348N
SN74LS367AN
SN74LS367AN
SN74LS645N
SN74LS367AN

SN74LS367AN
SN74LS348N
SN74LS02N
SN74LS367AN
SN74LS38N

SN74LS367AN
SN74LS367AN

(AEP) . .. MB83256-251
(FRANCE) . .. MB83256-253
SN74LS30N

SN74LS30N

SN7406N

SN74LS245N
SN74LS367AN

(AEP) . .. MB83256-256

(FRANCE) . . . MB83256-254
4PD41254C-15

SN74LS157N

CXD1032Q

SN74LS244N

TL431CP
uPD41254C-15
SN74LS157N
WD2793A-PLO2
SN7407N

MB81464-12
MB81464-12

MICRO 22
MICRO 22
MICRO 22
MICRO 22
MICRO 22

2. Parts printed in Bold-Face type are normally stocked for
replacement purposes. The remaining parts shown in this
manual are not normally required for routine service work.
Orders for parts not shown in Bold-Face type will be
processed, but aliow for additional delivery time.

HB-F500P/F500F



R25

R30

R31
R33
R34

R36

R37
R38
R13
R40
R41

NOTE:

Parts No.

8-729-173-36
8-729-173-36
8-729-194-57
8-729-900-74
8-729-900-74

8-729-900-74
8-729-900-74

1-249-429-11
1-249-429-11
1-249-429-11
1-247-791-00
1-247-791-00

1-247-791-00
1-247-791-00
1-247-879-00
1-249-429-11
1-247-879-00

1-247-823-00
1-247-819-00
1-249-437-11
1-247-895-00
1-247-837-00

1-249-429-11
1-247-799-00
1-249-429-11
1-249-437-11
1-247-819-00

1-247-879-00
1-249-429-11
1-249-429-11
1-247-783-00
1-247-823-00

1-249-421-11
1-249-425-11
1-249-429-11
1-249-437-11
1-249-433-11

1-249-433-11
1-249-433-11
1-247-831-00
1-247-831-00
1-249-433-11

en‘sh‘adéd éna A marl ed cgn;'povvie'r'\ts are critical to :
fety. :
eplace only with same components as specified.

HB-F500P/F500F

Description

2SA733-Q
2SA733-Q
2SC945-P
DTC143TS
DTC143TS

DTC143TS
DTC143TS

CARBON 10K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 22 5% 1/6W
CARBON 22 5% 1/6W

CARBON 22 5% 1/6W
CARBON 22 5% 1/6W
CARBON 100K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 100K 5% 1/6W

CARBON 470 5% 1/6W
CARBON 330 5% 1/6W
CARBON 47K 5% 1/6W
CARBON 470K 5% 1/6W
CARBON 1.8K 5% 1/6W

CARBON 10K 5% 1/6W
CARBON 47 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 47K 5% 1/6W
CARBON 330 5% 1/6W

CARBON 100K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 10 5% 1/6W

CARBON 470 5% 1/6W

CARBON 2.2K 5% 1/6W
CARBON 4.7K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 47K 5% 1/6W
CARBON 22K 5% 1/6W

CARBON 22K 5% 1/6W
CARBON 22K 5% 1/6W
CARBON 1K 5% 1/6W
CARBON 1K 5% 1/6W
CARBOM 22K 5% 1/6W

Ref.No.

R45

R49
R50
R51

R562
R53
R56
R57
R58

R59
R60
R61
R63
R65

R66

R71
R72
R73

R80
R81
R82
R83
R84

R85
R86
R87
R89
R90

R91
R92
R93
R99

RB1

RB2
RB3
RB4
RBS

RB6
RB7
RB8
RB9
RB10

Parts No,

1-249-429-11
1-247-791-00
1-249-425-11
1-247-791-00
1-249-429-11

1-247-823-00
1-247-823-00
1-247-879-00
1-249-429-11
1-247-903-00

1-249-425-11
1-249-425-11
1-247-815-00
1-247-879-00
1-215-432-00

1-215-426-00
1-247-831-00
1-247-791-00
1-247-791-00
1-247-791-00

1-249-429-11
1-249-429-11
1-249-429-11
1-247-843-00
1-247-841-00

1-247-859-00
1-249-429-11
1-249-429-11
1-249-429-11
1-247-831-00

1-249-429-11
1-249-429-11
1-249-429-11
1-247-815-00

1-235-724-11
1-235-724-11
1-235-724-11
1-235-659-11
1-235-736-11

1-235-750-11
1-235-724-11
1-235-724-11
1-235-724-11
1-235-667-11

PU-35

Description

CARBON 10K 5% 1/6W
CARBON 22 5% 1/6W
CARBON 4.7K 5% 1/6W
CARBON 22 5% 1/6W
CARBON 10K 5% 1/6W

CARBON 470 5% 1/6W
CARBON 470 5% 1/6W
CARBON 100K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 1M 5% 1/6W

CARBON 4.7K 5% 1/6W
CARBON 4.7K 5% 1/6W
CARBON 220 5% 1/6W
CARBON 100K 5% 1/6W
METAL 3K 1% 1/6W

METAL 1.6K 1% 1/6W
CARBON 1K 5% 1/6W
CARBON 22 5% 1/6W
CARBON 22 5% 1/6W
CARBON 22 5% 1/6W

CARBON 10K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 3.3K 5% 1/6W
CARBON 2.7K 5% 1/6W

CARBON 15K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 1K 5% 1/6W

CARBON 10K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 10K 5% 1/6W
CARBON 220 5% 1/6W

RES, ENCAPSULATED CERMET
RES. ENCAPSULATED CERMET
RES, ENCAPSULATED CERMET
RES, ENCAPSULATED CERMET
RES, ENCAPSULATED CERMET

RES, ENCAPSULATED CERMET
RES, ENCAPSULATED CERMET
RES, ENCAPSULATED CERMET
RES, ENCAPSULATED CERMET
RES, ENCAPSULATED CERMET

2. Parts printed in Bold-Face type are normally stocked for
reptacement purposes. The remaining parts shown in this
manual are not normally required for routine service work.
Orders for parts not shown in Bold-Face type wili be
processed, but allow for additional delivery time.



PU-35, DUS-111 J

Ref.No. Parts No.

RV1 1-226-703-00
RV2 1-226-774-00
RY1 1-515-520-00
$1 1-553-522-00
TH1 1-800-198-XX
X1 1-5667-098-00
x2 1-567-551-11
x2 1-567-530-11
X3 1-527-726-00

7-2-2. DUS-111 Board

Description

VAR, 10K
VAR, 47K

RELAY

SWITCH, PUSH

THERMISTOR S-1K

VIBRATOR, CRYSTAL

(AEP) ... VIBRATOR, CRYSTAL

(FRANCE) . .. VIBRATOR,
CRYSTAL

VIBRATOR, CRYSTAL

1-464-577-11 (AEP)... ENCODER, PAL
1-617-5623-11 PC BOARD. DUS-111
3-662-075-00 COVER., CONTROL
(to RV501, RV502, RVH03)
4-608-929-01  (AEP)... SPACER. PC BOARD
€501 1-123-310-00 ELECT 470 20% 10V
C502 1-123-307-00 ELECT 100 20% 10V
C503 1-136-171-00  FILM 0.33 5% 50V
C504 1-123-369-00 ELECT 4.7 20% 25V
C505 1-123-333-00 ELECT 100 20% 16V
C506 1-123-310-00 ELECT 470 20% 10V
C507 1-123-307-00 ELECT 100 20% 10V
C508 1-123-369-00 ELECT 4.7 20% 25V
C509 1-123-307-00 ELECT 100 20% 10V
Cc510 1-123-310-00 ELECT 470 20% 10V
NOTE:
1. “The shaded and A-mavked 'c'ompor'\é ts are critical t
safety.
:Raplace only with same components as ied.

Ref.No.

C511
C512
C513
C514
C515

C516
C517
C518
C519
C520

C521
Cb22
C523
C524
C525

C526
C527
€528
C529
€530

CN501
CN502
CN503
CNBE04
CNb50b

CNb06
CN507
CN508

CV501

D501
D502

1C501
1C502
1C503

Parts No.

1-123-307-00
1-123-369-00
1-123-332-00
1-123-369-00
1-123-310-00

1-123-333-00
1-136-157-00
1-136-165-00
1-136-157-00
1-102-935-00

1-101-081-21
1-102-074-00
1-102-074-00
1-123-379-00
1-102-760-00

1-102-760-00
1-123-306-00
1-136-1567-00
1-123-306-00
1-161-974-00

1-561-468-00
1-561-468-00
1-562-121-00
1-562-249-00
1-562-249-00

1-562-250-00
1-562-251-00
1-663-160-11

1-141-254-00

8-719-901-59
8-719-815-55

8-759-700-14
8-757-925-20
8-759-925-65

1-410-222-11
1-408-413-00
1-408-413-00

Description

100 20%
4.7 20%
47 20%
4.7 20%
470 20%

10V
25V
16V
25V

10V

ELECT
ELECT
ELECT
ELECT
ELECT

ELECT 100 20% 16V
FILM 0.022 5% 50V
FILM 0.1 5% 50V

FILM 0.022 5% 50V
CERAMIC 2PF 0.5PF 50V

CERAMIC 130PF 5%
CERAMIC 0.001 10%
CERAMIC 0.001 10%
ELECT 0.47 20% 50V
CERAMIC 68PF 5% 50V

50V
50V
50V

CERAMIC 68PF 5% 50V
ELECT 47 20% 10V
FILM 0.022 5% 50V
ELECT 47 20% 6.3V

CERAMIC 0.1 20% 16V

SOCKET, (DIN 8P)
SOCKET, (DIN 8P)
CONNECTOR, DIN 6P
SOCKET, 4P

SOCKET, 4P

SOCKET, 5P
SOCKET, 6P
SOCKET, 13P

(AEP) ... CAP, TRIMMER

(AEP) . .. KV1320
(AEP}... 151555

NJM78MO9A
CX-7925B
MSM64118-30RS

(AEP) ... MICRO 8.2
(AEP) ... MICRO 22
(AEP} . .. MICRO 22

2. Parts printed in Bold-Face type are normally stocked for
replacement purposes. The remaining parts shown in this
manual are not normally required for routine service work.
Orders for parts not shown in Bold-Face type will be
processed, but allow for additional delivery time,

HB-F500P/F500F



DUS-111, CN-109

Ref.No. Parts No. Description Ref No. Parts No. Description
Q501 8-729-194-57 2SC945-P R531 1-247-861-00 CARBON 6.8K 5% 1/6W
Q502 8-729-194-57 2SC945-P R532 1-249-429-11 CARBON 10K 5% 1/6W
Q503 8-729-194-57 2SC945-P R533 1-247-804-00 CARBON 75 5% 1/6W
Q504 8-729-194-57 2SC945-P R5634 1-249-425-00 CARBON 4.7K 5% 1/6W
Q505 8-729-194-57 2SC945-P R535 1-247-791-00 CARBON 22 5% 1/6W
Q506 8-729-194-57 2SC945-P R536 1-247-831-00 CARBON 1K 5% 1/6W
Q507 8-729-194-57 2SC945-P R5637 1-247-843-00 CARBON 3.3K 5% 1/6W
Q508 8-729-194-57 2SC945-P R538 1-247-811-00 CARBON 150 5% 1/6W
Q509 8-729-203-04 2SK30A-GR R539 1-247-815-00 CARBON 220 5% 1/6W
Q510 8-729-178-54 2SC2785 R540 1-249-414-00 CARBON 560 5% 1/6W
Q511 8-729-178-54 25C2785
R541 1-249-419-11 CARBON 1.5K 5% 1/6W
R642 1-247-843-00 CARBON 3.3K 5% 1/6W
R543 1-247-843-00 CARBON 3.3K 5% 1/6W
R501 1-249-429-11 CARBON 10K 5% 1/6W R544 1-249-425-11 CARBON 4.7K 5% 1/6W
R502 1-249-429-11 CARBON 10K 5% 1/6W R545 1-249-425-11 CARBON 4.7K 5% 1/6W
R503 1-247-804-00 CARBON 75 5% 1/6W
R504 1-249-434-11 CARBON 27K 5% 1/6W R546 1-249-425-11 CARBON 4.7K 5% 1/6W
R505 1-249-421-11 CARBON 2.2K 5% 1/6W R547 1-249-425-11 CARBON 4.7K 5% 1/6W
R548 1-249-425-11 CARBON 4.7K 5% 1/6W
R506 1-247-823-00 CARBON 470 5% 1/6W R549 1-249-425-11 CARBON 4.7K 5% 1/6W
R507 1-247-813-00 CARBON 180 5% 1/6W R550 1-247-851-00 CARBON 6.8K 5% 1/6W
R508 1-247-857-00 CARBON 12K 5% 1/6W
R509 1-247-831-00 CARBON 1K 5% 1/6W R551 1-249-429-11 CARBON 10K 5% 1/6W
R510 1-247-804-00 CARBON 75 5% 1/6W R552 1-249-429-11 CARBON 10K 5% 1/6W
R553 1-247-859-00 CARBON 15K 5% 1/6wW
R511 1-249-434-11  CARBON 27K 5% 1/6W R554 1-249-433-11 CARBON 22K 5% 1/6W
R512 1-249-421-11 CARBON 2.2K 5% 1/6W R555 1-247-887-00 CARBON 220K 5% 1/6W
R513 1-247-823-11 CARBON 470 5% 1/6W R556 1-247-809-00 CARBON 120K 5% 1/6W
R514 1-247-831-00 CARBON 1K 5% 1/6W
R515 1-247-831-00 CARBON 1K 5% 1/6W
R516 1-247-823-00 CARBON 470 5% 1/6W RV501 1-230-520-11 VAR, 1K
R617 1-247-813-00 CARBON 180 5% 1/6W RV502 1-230-520-11 VAR, 1K
R518 1-247-867-00 CARBON 12K 5% 1/6W RV503 1-230-520-11 VAR, 1K
R519 1-247-831-00 CARBON 1K 5% 1/6W
R520 1-247-804-00 CARBON 75 5% 1/6W
R521 1-249-434-00 CARBON 27K 5% 1/6W
R522 1-249-421-11  CARBON 2.2K 5% 1/6W
R523 1-247-813-00 CARBON 180 5% 1/6W
R524 1-247-823-00 CARBON 470 5% 1/6W
R625 1-247-857-00 CARBON 12K 5% 1/6W
R526 1-247-831-00 CARBON 1K 5% 1/6W
R527 1-247-805-00 CARBON 82 5% 1/6W 7-2-3. CN-109 Board
R528 1-247-851-00 CARBON 6.8K 5% 1/6W
R529 1-247-851-00 CARBON 6.8K 5% 1/6W 1-617-5618-11  PC BOARD. CN-109
R530 1-249-429-11 CARBON 10K 5% 1/6W
CN20 1-662-250-00  SOCKET, 5P -
CN21 1-562-251-00  SOCKET. 6P
CN22 1-5663-005-31 14P
NOTE:
1. are :cmwa',m i 2. Parts printed in Bold-Face type are normally stocked for
replacement purposes. The remaining parts shown in this
eplace only with same components as specified. k manual are not normally required for routine service work.,

Orders for parts not shown in Bold-Face type will be
processed, but allow for additional delivery time.
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CN-110, CN-120, EX-101, LE-38, PS-101

Ref.No.

7-2-4.

CN20

7-2-5.

7-2-6.

cé6
c67
Cc68
C69
Cc70

c7

Cc73
c74
C75

CN1
CN2

R68
R69
R70
R100

NOTE:

Parts No.
CN-110 Board

1-617-621-11

1-663-111-11

CN-120 Board

1-506-572-11
1-617-524-11

EX-101 Board

1-617-5617-11
1-5568-338-11

1-161-974-00
1-161-974-00
1-161-974-00
1-123-306-00
1-123-369-00

1-123-369-00
1-161-974-00
1-161-974-00
1-161-974-00
1-123-306-00

1-562-383-00
1-562-383-00

1-249-433-11
1-249-433-11
1-249-429-11
1-249-429-11

:The sha&ed an
safety.

AAmarkéd componen

Replace only with same components as specified.

Description

PC BOARD, CN-110

JACK 13P

PIN 34P
PC BOARD, CN-120

PC BOARD, EX-101

CORD. CONNECTION (560 CORE)

CERAMIC 0.1 20% 16V
CERAMIC 0.1 20% 16V
CERAMIC 0.1 20% 16V
ELECT 47 20% 6.3V

ELECT 4.7 20% 25V

ELECT 4.7 20% 25V
CERAMIC 0.1 20% 16V
CERAMIC 0.1 20% 16V
CERAMIC 0.1 20% 16V
ELECT 47 20% 6.3V

SOCKET
SOCKET

CARBON
CARBON
CARBON
CARBON

22K 5%
22K 5%
10K 5%
10K 5%

1/6W
1/6W
1/6wW
1/6W

Ref No.

7-2-7.

D905

7-2-8.

€901
€902
€903
C904
C905

€906
€907
coo8
C909
€910

€911
C912
C913
Cc914
C915

C916

D901
D902
D903
D904

Parts No.

LE-38 Board

1-617-5620-11

8-719-930-50

PS-101 Board

1-564-242-00
1-617-519-11
1-533-183-11
1-5635-416-00

1-125-413-00
1-124-772-11
1-123-348-00
1-136-171-00
1-136-171-00

1-136-171-00
1-123-307-00
1-123-333-00
1-123-333-00
1-101-005-00

1-101-005-00
1-101-005-00
1-101-005-00
1-101-005-00
1-101-005-00

1-101-005-00

8-719-500-09
8-719-911-556
8-719-911-566
8-719-200-02

Description

PC BOARD. LE-38

GL-3NG5

PIN. CONNECTOR 5P
PC BOARD. PS-101
HOLDER, FUSE
TERMINAL

ELECT 22000 20% 16V
ELECT 10000 20% 25V
ELECT 470 20% 35V
FILM 0.33 5% 50V
FILM 0.33 5% 50V

FILM 0.33 5% 50V

ELECT 100 20% 10V
ELECT 100 20% 16V
ELECT 100 20% 16V
CERAMIC 0.022 50V

CERAMIC
CERAMIC
CERAMIC
CERAMIC
CERAMIC

0.022
0.022
0.022
0.022
0.022

50V
50V
50V
50V
50V
0.022

CERAMIC 50V

FILM 0.022 20% 250V

FILM 0.022 20% 250V

CERAMIC 0.0022 20% 400V

D5FB20F

UosG

Uo5G
10E-2

2. Parts printed in Bold-Face type are normally stocked for
replacement purposes. The remaining parts shown in this
manual are not normally required for routine service work.
Orders for parts not shown in Bold-Face type will be
processed, but aliow for additional delivery time.
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| PS-101, KEY, PACKING

Ref.No Parts No. .Descriplion Ref.No. Parts No. Description

7-3. PACKING MATERIAL AND ACCESSORY-

FUSE, TIME-LAG 0.63A
1-558-343-11 CORD, CONNECTION
3-701-619-00  BAG, POLYETHYLENE, STANDARD
3-764-300-11  (AEP)... CHART, REFERENCE,

1C901 8-749-990-05 STR9005 MSX2 BASIC

1C902 8-749-931-22  S1-3122V 3-764-300-31  CHART, REFERENCE, MSX2 BASIC’

1C903 8-759-700-69 NJM79L12A 3-764-300-41  (AEP) CHART, REFERENCE,
MSX2 BASIC

3-764-300-51 (AEP). .. CHART, REFERENCE,
MSX2 BASIC

3-764-300-61 (AEP)... CHART, REFERENCE,
MSX2 BASIC

3-764-300-71 (AEP) ... CHART, REFERENCE,
MSX2 BASIC

3-764-301-11  (AEP)... INSTRUCTION,

7-2-9. KEY Board MSX2 BASIC

3-764-301-31  INSTRUCTION, MSX2 BASIC

9-989-419-01 PC Board

9-989-294-01 KEY BOARD 3-764-301-41  (AEP)... INSTRUCTION,
9-989-295-01  KEY BOARD (F1,F2, MSX2 BASIC
F3,F4,F5, HOME, INS, DEL,STOP) 3-764-301-51 (AEP) ... INSTRUCTION,
9-989-296-01 KEY BOARD (CAP) MSX2 BASIC
3-764-301-61 (AEP) . .. INSTRUCTION.
C1 1-161-974-00 CERAMIC 0.1 20% 16V MSX2 BASIC
c2 1-161-974-00 CERAMIC 0.1 20% 16V 3-764-301-71 (AEP) ... INSTRUCTION,
c3 1-161-974-00 CERAMIC 0.1 20% 16V MSX2 BASIC
ca 1-161-974-00 CERAMIC 0.1  20% 16V 3-764-318-11  (AEP) -.. INSTRUCTION,
c5 1-161-974-00 CERAMIC 0.1  20% 16V MS$X2 BASIC
ceé 1-124-896-00 ELECT 33  20% 16V 3-764-318-31  INSTRUCTION, MSX2 BASIC
y 3-764-318-41 (AEP). .. INSTRUCTION,
LED1 8-719-934-35 BR3432S MSX2 BASIC
D1 8.719-815-55 DIODE 151555 3-764-318-51 (AEP) .. \NSTRUCT\O’\V\lA,S><2 BASIC
gi :;:g:: ::: g:ggi ::::2: 3-764-318-61  (AEP)... INSTRUCTION,
MSX2 BASIC
1c1 8-759-900-05 SN74LSOSN 3-764-318-71 (AEP) ... INSTRUCTION,
Ic2 8-759-901-45 SN74LS145N MSX2 BASIC
IC3 8-759-901-75 SN74LS175N

3-765-008-11  (AEP) ... MANUAL, INSTRUCTION

1ca 8:759-903-67  SN74LS367AN 3-765-008-41  (AEP)... MANUAL, INSTRUCTION
R1 1.246-485-00 CARBON 3.3K 5% 1/4W 3-765-008-51  (AEP)... MANUAL, INSTRUCTION
R2 1-246-485-00 CARBON 3.3K 5% 1/4W 3-765-008-61  (FRANCE) ... MANUAL
R3 1.247-726-11 CARBON 10K 5% 1/4W . INSTRUCTION
R4 1.247-725-11 CARBON 10K 5% 1/4W 4-605-109-03  (AEP)... SEAL GRAPHIC
RS 1-247-725-11 CARBON 10K 5% 1/4W
4-6056-110-03  (AEP)... SHEET. GRAPHIC
4-605-170-01 (FRANCE) . . . SEAL, GRAPHIC
.247-725- 5 1/4W
R6 1-247-725-11 CARBON 10K % 4-605-171-01 (FRANCE) . . . SHEET, GRAPHIC
4-608-310-02  BOX, ACCESSORY
4-608-311-01 CUSHION (KEYBOARD LEFT)
NOTE:

4-608-312-01  CUSHION (KEYBOARD RIGHT)
4-608-314-01  CUSHION (MAIN LEFT)
4-608-315-01  CUSHION {(MAIN RIGHT)
4-609-321-22  (AEP)... INDIVIDUAL CARBON
4-609-321-32  (FRANCE) . . . INDIVIDUAL CARBON

1. ©:The shaded and A-marked component‘s'are cr
i:safety.
Replace only with same components as specified.

2. Parts printed in Bold-Face type are normally stocked for
replacement purposes. The remaining parts shown in this 4-609-356-01 SHEET, PROTECTION

manual are not normally required for routine service work. 4-832-728-00  SHEET, PROTECTION
Orders for parts not shown in Bold-Face type will be
processed, but allow for additional delivery time.
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SERVICE MANUAL  EP Model

9-975-603-91

: HB-F500P

France Model

: HB-F500F

CORRECTION e

File this Correction with the Service Manual. -

: corrected portion

® Service Manual Page 7-3.

No. Parts No. Description
68 9-989-589-01 FRONT BEZEL
68 9-989-204-01 FRONT BEZEL
ONY.
. English
Sony Corporation 87H0532-1
Audio Group Printed in Japan
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