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CHAPTER 1
OPERATION

1-1. FEATURES

The HBD-50 floppydisk drive unit atlows 3 1/2-inch micro floppydisks to
be used with an MSX standard computer.

The 3 1/2-inch micro floppydisk is packaged in a hard case provided with
a metal disk guard. 360K bytes of data can be recorded on a single disk
and the contents can be easily retrieved and rewritten. This floppydisk
drive unit will greatly extend the information-handling capabilities of your

MSX computer.

1-2. SPECIFICATIONS

Interface Section
Interface specifications
Internal ROM

Power consumption

Drive Section

Disk used

Disk type
Recording capacity

Recording density
Track density

Total no. of cylinders
Total no. of tracks
Recording method
Disk rotation speed
Data transfer rate
Average latency time
Access time

Controller

General
Power requirements

Power consumption
Operating temperature
Dimensions

Weight

Accessories

HBD-60{AE/UK)

Fits to MSX slots

16K bytes

Standard /O routines
Standard DOS routines
MSX-Disk BASIC
Utility routines

+5V, 300 mA or less

342" micro floppydisk

Single-sided

Unformatted : 500K bytes

Formatted: 360K bytes
Bytes/sector: 512
Sectors/track : 9
Tracks/cylinder: 1
Tracks/disk: 80
Bytes/disk : 360K

8187 bits/inch

135 trackslinch

80 cylinders

80 tracks

MFM (Modified-Frequency Modulation)

300 rpm

250 K bits/sec

100 msec

Average: 350 msec
Between tracks : 12 msec
Settling time: 30 msec
WD2793-02

United kingdom modei 240V ac, 50Hz

European model 220 V ac, 50 Hz

United Kingdom model 25W
European model 24 W
10°C-35°C (50°F-95°F)
160 x 67 x 260 mm (w/h/d)

For the drive unit only, inciuding the projec-

ting parts
Interface cartridge: 240 g

Drive unit: 2.7 kg (excludes the disk)

Biank disk (1)
Disk labels (3)

1-3. PARTS IDENTIFICATION

1-3-1. Drive Unit

POWER indicator

IN USE lamp

This tamp is lit (red)
while the disk drive

is reading or writing
the contents of a disk.

Disk insertion Slot Disk Eject button
Press this button to

eject a disk.

NOTE

While the IN USE lamp is on, do not set the POWER switch to OFF, press
the RESET button of the computer, disconnect the interface connector or
remove the disk. Such actions may erase the contents of your disk.

Rear Panel

POWER switch

QL

#r (earth)
terminal

COMPUTER connector
For connecting the connector of
the interface cartridge.

EXT DRIVE connector

1-3-2. Interface Cartridge

Interface cartridge

This cartridge contains MSX-Disk
BASIC on ROM and is inserted into
the cartridge slot of the computer.
See the section “STARTING UP
MSX-DISK BASIC" on page 10 for
details on the starting up of the
Disk BASIC program.

Connector



1-4. CONNECTING THE UNIT

Notes on connection

eSet the POWER switch of the device to be connected to OFF. Connec-
ting the device while its power is ON may damage the internal circuitry.

eWhen disconnecting the connector or cartridge, be sure to take hold of
the plug or the cartridge. Pulling on the cord may break the wires.

eAs a safety precaution, do not connect the power cord until all other
connections have been completed.

Power cord
= to a wall outlet

POWER switch

Interface cartridge
{provided)

To the left-hand
connector when seen

towards you.

from the rear.
Match the groove and
the notch.

—

should be on
the left side.

Secure the connector
by Jocking the tabs.
2

lead wire supplied

MSX computer

1-5. INSERTING A DISK

Without opening the metal disk guard, insert the floppy-
disk and gently push it in until you hear a click.

The labeled side faces up

Removing the disk

Do not remove the
disk while the IN
USE lamp (red) is on.

Press this button.

1-2

1-6. STARTING UP MSX-DISK BASIC

MSX-Disk BASIC is stored in ROM (read-only memory) within the inter-
face cartridge of HBD-50.

When the interface cartridge is inserted into the cartridge slot of the com-
puter, Disk BASIC is started up by simply switching on the power of the
disk drive unit and the computer.

Insert the interface cartridge.

Set the POWER switch of HBD-50 to ON.

3 Set the POWER switch of the computer to ON.

When Disk-BASIC begins operating, the following message ‘is
displayed on the screen:

-

Eover date (b MeY)

4  Enter the year, month, and date using two digits per entry (and con-
necting each entry by a hyphen) or simply press the key™.
When the [RETURN] key is pressed, the screen will display the follow-

ing message which indicates the Disk-BASIC has “signed on”.

veessmaon -
1980 by Microsoft

MGX BASTC

10

Precautions
Be sure to switch on the power of the drive unit before that of the com-
puter. If the computer has been turned on first, either press the RESET
button of the computer or set the POWER switch of the computer to OFF,
then to ON.

1) With MSX Disk-BASIC, date data set in this situation is not used.

HBD-50(AE/UK)



1-7. FORMATTING A BLANK DISK 1-8. PIN ASSIGNMENT OF THE CONNECTORS

In order to use a new disk, you must first “format” it. Pin Assigl of the C s
Formatting a disk enables you to store data on the disk.
Disks that are unformatted or have been initialized with a different for- COMPUTER connector (34 pins)
mat cannot be used with MSX-Disk BASIC.
Note that formatting a disk erases all previously stored data and/or pro- 33 312927252321 19171513 11 9 7 5 3 1
grams on that disk. O0O0O0O00OO0O0O0OCO0ODO0O0OD0OO0OO
000000000000 0O0O0O0O
The formatting procedure 34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2
1 Start up MSX-Disk BASIC. -
Pin No. Signal l Pin No Signal Pin No Signal
] 1 NC 13 RETURN 25 RETURN
AN 2 BRG 14 Al 2 Da
1o k] N.C 15 RETURN 27 RETURN
4 iRQ 186 A2 28 D5
5 RETURN 17 RETURN 29 RETURN
2 Type the sequence [=][F][O)([R]MI[A]{T] [RETURN 6 WE 18 Do 30 D6
The screen will display the following message : 7 NG 19 RETURN . RETURN
. T 8 cs 20 D1 32 o7
9 RETURN 2 RETURN 33 RETURN
Lie 1 ve mamet (AL 10 RE 22 D2 34 RESET
1" RETURN 23 RETURN
12 AD 24 D3
3 Press [A] to specify the drive in which the disk to be formatted is to NN o
be inserted.
The following message will appear. EXT DRIVE connector (34 pins)
o —
3331 2927 2523211917 1513 11 9 7 5 3 1
St e e b ey wlien ety 0O0000O00000O0O0 O O 00O
0O00O0D00O0D0O00O000O0O0O0O0
34 32 30 28 26 24 22 20 18 16 14 12 10 8 6 4 2
4 Insert the blank unformatted disk into the drive —
Pin No. Signal [ Pin No Signal Pin No Signal
1 | DISK CHANGE RESET | 13 | RETURN 25 | RETURN
2 | DISK CHANGE 14 | DRVESELECT2| 26 | TRACKO00
3 | RETURN 15 | RETURN 27 | RETURN
4 | iINUSE 16 | MOTOR ON 28 | WRITE PROTECT
5 | RETURN 17 | RETURN 29 | RETURN
6 | DRIVE SELECT 3 18 | DIRECTION 30 | READ DATA
7 | RETURN 19 | RETURN 31 | RETURN
8 | INDEX 20 | STEP 32 | [HEAD SELECT)
9 | RETURN 21 | RETURN 33 | RETURN
5 Press any single key on the keyboard to start the formatting opera- 10 | BRIVESELECTO 22 | WRITE DATA 34 | READY
tion, 1 RETURN 23 | RETURN
!LLR\\{EEEC?;V 24 | WRITE GATE ]

6 When formatting is completed, the following message is displayed
on the screen:

Forimet coomp) et s

This indicates that the computer is awaiting entry of a Disk BASIC
command.

HBD-50(AE/UK) 1-3



CHAPTER 2
SERVICE INFORMATION

2-1. CAUTION AND OTHER INFORMATION

® For drive Ass'y, refer to the service materials of OAD-33V.

e A similar drive Ass'y is used in other systems, but is should
not be used in HBD-50.

e When replacing the drive Ass'y, check the model nameplate
and make sure it is a drive Ass'y exclusive to HBD-50 (MFD-
33v).

2-2. DISASSEMBLY

2-2-1. Disassembly of Case, Panel and Plate (bottom)

@ Remove the two set screws (BVTT 3X6) of the case.

@ Remove the case by sliding it in the direction indicated by
the arrow.

@ Loosen the two set screws (BVTT 3x6) of upper part of
panel.

@ Remove the two set screws (BVTT 3x6) of lower part of
panel.

Remove the panel by sliding it in the direction indicated by
the arrow. (Note; That the eject button is not locked.)

Loosen the five set screws (BVTT 3x6) of plate (bottom).
Remove the plate (bottom) by sliding it in the direction
indicated by the arrow.

0@ @

HBD-50(AE/UK)

2-2-2. Disassembly of FDC Board

@ Remove the two set screws (BVTT 3x6).

@ Pull out the FDC board in the direction indicated by the
arrow. {Note; That the two connectors in the rear section
should not be caught by the chassis.)

@ Disconnect the connector CN109 (34P) on the rear side of
drive Ass'y.

Disconnect the power supply connector CN4 (34P).

? FDC board

CN109

Plate (bottom}



2-2-3. Disassembly of Drive Ass’y

e Remove the case.
e Remove the front panel.

® @O

Remove the four set screws (P3X6).
Pull out the drive Ass'y forward.

Disconnect the connectors CN108 (4P), and CN109 (34P)
on the rear side of drive Ass'y.
Disconnect the LED connector.

Panel

2-3. REPAIR PARTS

1.

Safety Related Components Warning.

Components identified by shading marked with&on 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 supplemer published by
Sony.

Replacement Parts supplied from Sony Parts Center will 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,

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

2-2

5. Abbreviations

Ref. No. Description
coo, Cvoo CAPACITOR
CNOD CONNECTOR
CcPOO COMBINATION PARTS
»]u]u} DIODE
oLOO DELAY LINE
Foo FUSE
FLOO FILTER
HOO HEAD
Icoo IC
LoO, LVBo INDUCTOR
MOD MOTOR
PLOO LAMP
PMOO SOLENOID
Qoo TRANSISTOR
ROO, RvOOd RESISTOR
RYOO RELAY
sOoo SWITCH
TOOo TRANSFORMER
THOO THERMISTOR
Xoo CRYST;XL

HBD-50(AE/UK)




3-1. FDI
3-1-1. Memory Map

The FDI cartridge uses the MSX computer cartridge slot.

CHAPTER 3

THEORY OF OPERATION

3-2. FDC

3-2-1. Memory Map Det

Addresses 4000H through 7FFFH on the memory map have Address Port | Write Mode of CPU| Read Mode of CPU
been allocated to the FDI cartridge.
7FF8H Command Register | Status Register
7FF9H Track Register Track Register
0000H 4000 7FFAH Sector Register Sector Register
7FFBH Data Register Data Register
4000nf————-1 7FFCH Side Select Side Select
ROM 7FFDH Drive Select Drive Select
P IR (c7) 7FFFH IRQ/DRQ Status
8000K |~ - — — - L
H FOC 3-2-2. Selection of Individual FDC (IC1)
P 7eren | REGISTER Registers

Individual registers of the FDC (IC1) have been allocated to

addresses 7FF8H through 7FFBH, and are selected by address

3-1-2. Selection by FDI Cartridge signals AO through A2 and signal CS.
@ When an FDI cartridge has been inserted into the MSX
computer cartridge slot, addresses 4000H through 7FFFH

FDC
will be selected by the FDI connector signal C31.

(@ In addition, IC4 will AND signal STTSL and the IC8 (address o 3 _
decoder) output that has been inverted by IC3, and will o—{cs
provide an output to IC7 (ROM) pin CE for selection of the FROM A2 1

FOI >
ROM. 20 a0
Al —] a1
3-1-3. Selection by FDC Controller
Individual registers of the FDC have been allocated to the
CR ,COMMAND REGISTER

memory space for addresses 7FF8H through 7FFFH, and are

selected by address signals AO through A2 and signal CS. DR :‘DATA REGISTER
DSR ;DATA SHIFT REGISTER
SCR ,SECTOR REGISTER
_ TR (TRACK REGISTER
csi STR |STATUS REGISTER
E 0o REGISTER SELECTION
3 1 cs [A1] A0 RE=0 WE=0
ABC =] D7 1 X X NON SELECT| DAL=HI|-Z
14 = 7 9] [¢] %} STR CR
A5 3 oo |1 TR TR
E [e] 1 9 SCR SCR
— [¢] 1 1 DR DR
_ CE 0 ;LOW
SLTSL : LEVEL
1, HIGH LEVEL
X yDON’T CARE
HI-Z HIGH IMPEDANCE
AB3
7 ~N
ABIS 8 3 5 s R .. .
3-2-3. Operation of Individual Registers
ABO I @ Side Select
AB1
A2 ] > TO FDC
A2

DATA 8IT |
5 4 3 2 1 0

[ [ 1 |

At “0”, side O will be selected, and at “1”, side 1 will be
selected.

Al

YYY

HBD-50(AE/UK) 31



@

Drive Select

DATA BIT

] | ]

[

MOT-
OR

»
o
IS
@
~
°

CHA-
NGE

MOTOR ON/OFF IN USE ON/OFF Drive Selection
1 ON 1 ON 00 Drive A
0 ] OFF o | OFF 01 Drive B
Orive C
1 (DE SELECT)
" Orive D
(DE SELECT)

Disk change at "0

Read Mode:
Write Mode: Disk change reset at "0"

IRQ/DRQ Status

r——.-4~ DATA BIT

7 6 5 4 3 2 1 0

Port R
TFFFH DRQ

IRQ

IRQ will be made “0" when the completion of a command has
been either concluded or terminated during process.

DRQ will be made 0" when the data write/read are being
requested.

Command Register (CR)

This is an 8-bit write register, where the commands that
correspond to the WD2793-02 operation will be written
from the processor.

With the exception of a forced interrupt command, the
command writing operation takes place after completion of
the previous WD2793-02 command.

Status Register (STR)

This is an 8-bit read register.
WD2793-02 internal status, the command execution
processed status, and the disk drive status. The
significance of individual bits will vary depending on
whether the command is being executed or the command
execution has already been concluded.

This register indicates the

Data Register (DR}

This is a read/write register. In a disk reading mode, the
data read of the disk will be ioaded into this register. In a
disk writing mode, the data that has been written earlier
into this register will be written into the disk. In a seek
mode, the target track address will be written into this
register.

32

Track Register (TR)

This is an 8-bit read/write register. The low-high transistion
of MR (master reset) will set TR at FFH. When TROO
becomes low, TR will be made OOH.

The track number at which the head is located will usually
be set in this register. At WD2793-02, this value may either
be updated or not, depending on the command. In the case
of a read data command or a write data command, the
contents of this register will be compared with an |D field
track number read of the disk, and when they coincide with
each other, the read or write operation will duly be carried
out.

Sector Register (SCR)

This is an 8-bit read/write register. In the case of a read
data command or a write data command, the contents of
this register will be compared with an ID field track number
read of the disk, and when they coincide with each other,
the read or write operation will duly be carried out.
When under a read address command, the ID field track
number will be retained intact.

HBD-50(AE/UK)



OVERALL

HOST
COMPUTER
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Horn xoz

732

- 3340,

CHAPTER 4
BLOCK DIAGRAM

480 ~ aB2

(" ____Avomess eus

OVERALL

cna

Dy
[P

1c7 1C1
Rom ABO~ ABZ
128K-BIT BUFFER ADORESS BUS
MSX DOS o
280~ a813 DISK BASIC
ADDRESS BUS B10S
IPL
( oata_sus
oso~pa7 ce ice
Foi_casLe
080 ~ 087 oata [, oo~or
DATA BUS TRANSCEIVER GaTA Bus N
A8 €
contaoL ous L =
——— En o 78
ics ic3 |
ADDRESS
DECODER DB
287] DECODER |+—| BUFFER
T
ic4
I
i ct
SN
| e )| DECODER
conTROL BUS
j) BUFFER
+sv
ac v

[

CONTROL BUS

K oata sus

1c1,2

7 POWER SUPPLY

PO!




ALL

OVERALL

1C 1
X1,1¢10
575
’,, l— '
TRG
e 1c3 cnz
Foc conreoL
CovTROL BUS ConTRoL 8US p
BUFFER conrnoL
. EXT DRIVE
(MFD - 33v)
aooness ous RooRess us )| R —
== b Tonras!
BUFFER
ez I oo Touw
1c13
. N L] L] wmire oaa
K™ oata aus 0ATA BUS BUFFER| : i POWER SUPPLY
DATA [TT7 | |
TRANSCEIVER
IC6,8
e on '
T
[
LATCH CN3
waire
a0~az y . oaTa MFD -33V
ADDRESS s
REa0 oaTa s
DECOBER ¥ Contaoe
K ) R
WE 1c9 . DRIVE (A}
= ,
aE -
LATCH
i
o 6 controL v ey
L o2 Lo
R ] L
>y
sy FDC
L cna
\ T ) )
I ! h
Ic1,2
rizv
-—— POWER SUPPLY
—orsv -
'W o802
I 1,$ /} |
Powen N
oN USE '
'

POWER
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OVERALL
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SEMICONDUCTOR PIN ASSIGNMENTS

MB74L504 (FUJITSU)

SN74LS04N {TI)
TTL INVERTER
— TOP VIEW —

[ia] [r3] 2] [i] o] [o] [8] .

Ve Aoy =a-{>—v

+5v)

OCLOW LEVEL
(1 o lvinion cever

)

LUE]EEIIEJLEJILI

M53206P (MITSUBISHI)
SN7406N (TI)
TTL INVERTER BUFFER/DRIVER WITH OPEN-COLLECTOR
— TOP VIEW —

* *
A—* >0>Y=A~<4 >—Y

0;LOW LEVEL
1;HIGH LEVEL
% ;OPEN COLLECTOR

SN7407N (TI)
TTL BUFFER/DRIVER WITH OPEN-COLLECTOR
— TOP VIEW —
*
A—| >—-Y
Y=A

gﬂ 0; LOW LEVEL
[]t] . i HioH LEVEL

%, OPEN COLLECTOR

SN74LS10N (TI)
TTL 3-INPUT POSITIVE NAND GATE

— TOP VIEW —
[al 3 [2l ] fol (o] [s] gﬂ}‘,_éa}y
Ve | c c
sy v =BBC:A+B+4C
al]c]v
ololol"
olo[1]¢
enp | [o]1]o]"
DT RIG B el
1]o[o[1
1101 ]
1111011 o:Low LEVEL
t{1]1]0 1 THIGH LEVEL

43

MB74LS14 (FUJITSU)
SN74LS14N (T))
TTL SCHMITT TRIGGER INVERTER

— TOP VIEW —
BB e B E A

Vee

Y=2
VN @wvwv

vout

HE8
lo]=1x]

0;LOW LEVEL
1;HIGH LEVEL

SN7414N-----0.9 17V
SN74LS14N---0.8 16V

MB74LS32 (FUJITSU)
SN74LS32N (T1)
TTL 2-INPUT POSITIVE-OR GATE

— TOP VIEW —
[ia] [3) frz2] [i7] fio] [8] [6]
Vee

t+5vi

0;LOW LEVEL
D] 4 e Level

MB74LS38 (FUJITSU)
SN7438N (TI)

SN74LS38N (TH)

TTL 2-INPUT POSITIVE-NAND GATE BUFFER
WITH OPEN-COLLECTOR

— TOP VIEW —
[ 3] fre] [1] fi6] [e] [8] A= Aﬂ_
Vee T B:D*Y:a Y
5 JE* JE*J
Y=RA B=A+B

1 LOW LEVEL
3 HIGH LEVEL

MB74LS74A (FUJITSU)
SN74LS74AN (Ti)
TTL D-TYPE FLIP FLOP WITH DIRECT SET/RESET

— TOP VIEW —
[14] [ 2] [71] [ro] [o] [® [NPuTs JouTpPuTts
vee [T T T 7] SoJROlcK] D [Qn 1 [T T|

‘ [l XIx]'+ 1o
1Jo[X[X[ 0 [ 1
olox[x| x| T*
IR ERESER NI o
1j1 flof o |1
1]1]0{X]/ Qn | Qn

0;LOW LEVEL
1 HIGH LEVEL
X;00N'T CARE
1*; NONSTABLE

J OPEN COLLECTOR



SN74ALS133N (T)
TTL 13-INPUT NAND GATE
— TOP VIEW —

MB74L5139 (FUJITSU)
SN74LS138N (T))

TTL 2-TO-4-LINE DECODER/DEMULTIPLEXER

— TOP VIEW —

«Emn

1a [z
1B N E
1voour[4]

Y- RECOEFGHIIKLW

OUTPUTS

1
1viour(5] 2voour [EN Y2 0
) 1 0
syzout[6] 2Y¢ our [0 1 1
o] o 1
3ou(7] 2v2our [0 1 1
1 1 1
(8] [8]2Y3 our LOW LEVEL
HIGH LEVEL
i DON'T CARE
MB74LS175 (FUJITSU)
SN74LS175N (T))
TTL D-TYPE FLIP-FLOP WITH CLEAR
— TOP VIEW —
@ D4 D3 Q3 Q3
f3] [r2] ] [id]
|2
o1 n
. [
02 2 e
03 12
s
GNO o4 1
JUEoRERCRORURLRC
RO Q1 &1 D1 D2 @2 R0
7
roJck]DJQ [T
ol x|xlo|1
1 [F]1]1]0] Oo;LOW LEVEL
1|/ Flo]oi 1, HIGH LEVEL
10X [Qo[Ba] X:DONT CARE

MB74LS244 [FUJITSU}

SN74L5244N (TI)

TTL 3-STATE SCHMITT TRIGGER BUFFER/DRIVER
— TOP VIEW —

Al Y
ol o
[

X[Hi-2Z
LOW LEVEL
1: HIGH LEVEL

DONT CARE
HI-Z;HIGH IMPEDANCE

@

oR

[zfo e fo I

T~ e RTER T

5]

pid o
6 o2 ] -
el el -[%> 5

MB7415245 {(FUJITSU|

SN74LS245N (T}

TTL BILATERAL SCHMITT TRIGGER BUS TRANSCEIVERS WITH 3-STATE OUTPUT
— TOP VIEW —

oIR w [T]

a1[z] [iS]en i~
a2[3] [Ee! 2 hiom Leve
a3[a] [i7Js2 N;—i?:‘\‘(rSHC\‘:ﬂRPEEDANCE
245 BEH
as(g] B4
as[7] lia)es
a7(8g] BES
as[9] BEY

9] mEE

a1 02 63 sa 85 86 57 B8

13] 12} )

:
€N 2

oR / i

5?T{§>_< ‘—;
St
T 5>

HBD-50(AE/UK)
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HN4827128G-25 (HITACHI) (ACCESS TIME = 250nS) WD2793-02 (WESTERN DIGITAL)
HN48271286-30 (HITACH) (ACCESS TIAE = 30009) N CHANNEL E/D MOS FLOPPY DISK FORMATTER/CONTROLLER
HN4827128G-45 (HITACHI) (ACCESS TIME = 450nS) — TOP VIEW —

N-MOS ERASABLE AND PROGRAMMABLE ROM 128K-BIT (16384x8)

— TOP VIEW —
Hee . &loacs raw reap B
2a W 2] IRQ 2oacz veo (28
2laz _ Jo2 POV Enmr (2
a2 PGH 2las oo & 3] ORQ oar s
. 2 by
Sas Nyi _ 2] oass
a7 a13 Slas oy Ik} RE [4] DDEN 3 oae wew B3
2lae o33 4] a7
A6 X 3, oafe 20 (5] WPRT we |20
258 osf- _ 1
As A9 24,9 osp2 a1 [g] e 5o wo [2
20 072 weRt P2
a o w onco 7] N B i
2 2 34
_ 2l 2dwe TRoo b3
A3 o€ 28l 13 DALY E WPW Jue Toes |22
o9 w8 |7
A2 A10 o PGM_CE oAz 3] READY e e |12
T oo 3] oo srer [
at =3 oaL3 [io] wo EE P oike [
o7 o M,L ATA OUT oata [11] w6 nuo 122
20 [cE} [baTA ouT] 2 [s0
clo DATA IN P::L B
no 06 oot [oaTAIN oaus [i2] 1643 oo
o |1 | 0 |oATA OUT) ° rest B2
o1 05 [ofr [ 1[ni-2 | pacs [13] HLD
X [x ni-z 5/8 35 174, 8" SELECT
0z 04 o ,LOW LEVEL DALY E RAW READ ésk‘ ,FCiEg(I:iTEW SELECT LINES
03 1 HIGH LEVEL, d veo s {CHIP SELECT
x ;DON'T CARE STEP 15 DALO-7 ;DATA ACCESS LINES
HI-Z{HIGH IMPEDANCE — DDEN \DOUBLE DENSITY
oike [i6] ENMF DIRC \DIRECTION
RQ JDATA RE!
5/8 cLK ENMF {ENABLE MINI-FLOPPY
5/8 [ ENP {ENABLE PRECOMP
HLD 3 HEAD LOAD
rew (i8] PuMe HLT i HEAD LOAD TIMING
P i INDEX PULSE
—= WR TEST IRQ +INTERRUPT REQUEST
a0 #R sl MR i MASTER RESET
( a1 — RE ' READ ENABLE
| a2 —ef Bjono RPW +READ PULSE WIDTH
Ioa —] H H - 00 TG43 i TRACK GREATER THAN43
— TROO i TRACK 00
‘ e H o1 vco i VOLTAGE~CONTROLLED 0SC
| % vemorY [ | 3 sTate o wo Rel
40 | ag —e| ADDRESS m = b3 |00 WE s WRITE ENABLE
sl | a7 —ef DECODER MATRIX [ | OUTRUT | _ oo [or w6 i WRITE GATE
(16384x8) [ | BUFFER os WPRT  § WRITE PROTECT
a8 —of H = WPW i WRITE PRECOMP WIDTH
. — oe
e I~ o7
—] Dh:.U
oaL 7 B l
kid RAW READ
AO-13 ; ADDRESS INPUT
CE i CHIP ENABLE 18
DO-7 iDATA 2w
OE i OUTPUT ENABLE | ” - e
PGM  ; PROGRAM (o 23 pump
K
rocessor commann oisK
pro 3L interrFace K A e K INTERFACE
R 22| (230 x16) ——-‘: STEP
TG
cik 22 o [*—3 Reapy
55EN —L—aqf pe—22_ ENMF
28+ weo
)0;23 HLT
CR ;COMMAND REGISTER
DR [DATA REGISTER
DSR \DATA SHIFT REGISTER
SCR ;SECTOR REGISTER
TR TRACK REGISTER
STR |STATUS REGISTER
REG!
cs
1 X
[0 [0 o
oo
o1 ]o SCR SCR
[ 1 1 DR OR
o ,LOW LEVEL
1 VHIGH LEVEL
X 0ON'T CARE
HBDSO(AE/UK) HI-Z, HIGH IMPEDANCE

HBD-50(J) 4-5



TL431CP (TI)
ADJUSTABLE PRECISION SHUNT REGULATOR
— TOP VIEW —

w ek

ANODE
a)

uPC78 7 2 {NEC)

POSITIVE VOLTAGE REGULATOR (1A]
m S5V uPC7B05H
- 12V pPCTBIZH

o out
COMIGND)
3

!

BOTTOM VIEW

1o

GL-9NG24. YELLOWISH GREEN

10£-2

151555
152076
152473
155119
188133
155148

GL-9PR24: RED

S2v820

SvC203

HBD-50(AE/UK}



CHAPTER 5

SCHEMATIC DIAGRAM AND PRINTED CIRCUIT BOARD
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FDI BOARD

FD! BOARD - cCOMPONENT SIDE —

Note: The blue pattern on board layout is COMPONENT SIDE.
The gray pattern on board layout is SOLDERING SIDE. 1-612-717-12
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FDI BOARD
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28 AB O ABI12
29 AB 3 ——— ABI3 15
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33 0B 1 | 9 8
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—~ Sw 2 ] o +12v REF.NO. TYPE NO. +5v | GND
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L_ Lse Z12v > -12v ica SN74LS32N 14 7
” IS SN7438N t4 7
Ice SN741.5245N 20 10
c7 HN4827128G-45/30/25 1,28 14
' ic8 SN74ALS133N 16 8
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FDC BOARD
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FDC BOARD
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FDC BOARD - COMPONENT SIDE —

1-612-716-13
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Note: The blue pattern on board layout is COMPONENT SIDE.
The gray pattern on board layout is SOLDERING SIDE.




Note: The blue pattern on board layout is COMPONENT SIDE.
The gray pattern on board layout is SOLDERING SIDE.

C1 B-1 CN1  C-1 R1 B-1
C2 C-1 CN2  A-1 R2 B-1
C3 C-2 CN3 B-2 R3 C-2
C4 C-2 CN4  A-2 R4 C-2
C5 A-1 R5 C-2
C6 A -1 D1 B-1 R6 C-2
C7 C-1 D2 C-2 R7 B-2
C8 C-1 D3 C-1 R8 A-2
C9 A - . RO Cc-2
C10  B-1 IC C-1 R10 A-2
C11 B- 1 IC2 C-1 R11  A-2
C12  A-2 IC3 B -1 R12 C-1
C13 A-2 IC4 B-2 R13 C-2
C14 B-2 IC5 A-2
C15 B-2 IC6 A-1 RB1 B -1
C16  A-2 IC7 AT RB2 C-1
C17 B-2 IC8 A-2 RB3 C-2
C18 B-2 ICY A-2
C19 C-1 IC10 C-2 RV1  C-1
c20 C-2 IC11 C-2 RVZ A-2
c21 C-2 Ic12 C-2
c22 C-2 IC13  A-2 TH1  C-2
C23  A-2 IC14  A-1
c24 A-2 IC15 A-1 TP1 C-2
c25 C-2 IC16 A-2 CTP2 C-2
C26 A-2 TP3 C-2
c27 B-2 L1 C-2

X1 C-2
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