
MONITOR DYNAMICS, INC
SPECLE'1CATION

HDC-.IÜL3 SERIES HARD 'UISK CONTROLLER FOR IEEE-696 H!CROCOP1PUTERS

THE MONITOR DYNAMICS, INC. HDc-ioí3 SERIES HARD DISK CONTROLLER

I"í DE';[CNED TO SNT£RFACE MOST wFNcHE"ñ'ER TECHNOLOGY HARD ,DIqK
DRIVES TO THE IEEE-696 (s-ioo) MICRCICCR1E'UTEK BUS. THE CONTROLLER

SUPPORTS THREE coFipIoN DRIVE INTERFACES, qT5Ü6, áAlOOO, AND SA4C)ÜO.

FOR THE ST506 AND SAÍQOQ INTERFACES THE CONTROLLER UTILIZES A

PLUG-ON DATA SEPARATOR. THE CONTROLLER OCCUPIES TWO SLOTS OF AN S-LQO

I1CJTKERBOARD ( .75 INCH SPACING) IF THE PLUG-·ON DATA SEPARATOR IS
BEING US\ED.

THE CONTROLLER \J1LL S'JPPORT 4096 CYLINDERS AND i6 HEADS. IT IS
SOFT SECTORED \JITH 4ECTOR SIZES OF 256, 512, & icm 9YTES/5ECTOR.

THE CONTROLLER IS A COMViAND AND RESPONSE PORT l/O DEVICE,

I I O:
THE CONTROLLER USES q CONSECUTIVE PORT ADDRESSE,4 FOR líO:

REAL) COMMAND'S \ÁR ITE CCMMAKIDS
r

PORT O READ STATUS REG WRITE COMMAND REG V

PORT L NOT USED 'WRITE DATA BUFFER REC
G

PORT 2 READ DATA EUFFER REG RESET BUFFER ADDRESS COUN7'ER/
SET OR CLEAR INTERRUPT MASKI

ENABLE CONTOLLER

PORT 3 READ BUSY/READY FLAGS RESET CONTROLLER

W
C OI1KAN'JS :

THE CONTROLLER WILL RESPQND TO THE FOLLOWING COMMANDS:

COMHAND CODEC (BINARY) ACTI ON RESPONSE

cusss': ss C£TS SECTOR L-63 NONE
MUST BE FOLLOWED '(AFTER BUSY IS FALSE) BY

CCCCCCCC CYLINDER LSB (BITS Q-7) NONE
AN')

.
HHHHCCCC HEAD AND CYL l'fSB CB1TS B-ii) NONE
O0OI0Q0O DE,GÉLECTS ALL DRIVES "ÍTATUS BYTE

0Q0ÍOQ0! SELECTS DRIVE i STATUS BYTE
(JO(JLO0b0 S£LECT"i DRIVE 2 M'ATUS BYTE
0QJOÚO0O ' RESTQKE DRIVE STATUS bYTE
00JQ0(JQ¿ SEEK CYLINDER UTATUS BYTE

o0i(jooj0 'WRITE sFcToR(wñ1pL1ED SEEK) STATUS BYTE

(j0i0OOtl READ "uECTOR(W/[PfPLfED SEEK) STATUS BYTE

00lCl0iOQ FORMAT TRACK(V/IHPL1ED "rEEK) STATUS BYTE

00l00l0l RE-INITIALIZE CONTROLLER "ñ'K1"U"v BYTE

00000000 THRU OOQ0liíl RESERVED

UÜOl00lL THRU 000lllll RESERVED
OOííQQOQ THRU 0Qí1liSí RESLRVED
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THE CONTROLLER \J1LL RETURN A STATUS EYTE AT THE COMPLET1(JN
OF THE COMMAND OR DRIVE "ELECT,

AN INTERRUPT \J1LL Bt GENERATED AND PLACED ON THE BUS UN THE
SELECTED INTERRUPT LINE it" INTERRUPTS HAVE BEEN ENABLED.

THE STATUS REGISTER BYTE 1NCLUDE£ THE FQLLCMING INFORKATION:
B IT O = DRIVE NOT READY
B IT i = SECTCJR BUFFER CQUNTER/TRANSFER ERROR
B IT 2 = CRC ERROR

.
B IT 3 = WRITE FAULT ERROR, FROK IJRIVE
El IT 4 = RECORD NOT FOUND

Bl T 5 = SEEK ERROR, NO SEEK COMPLETE FRCM DR1VE
B IT 6 = RE';£RVED

BLT 7 = CONTROLLER TIMEOUT

THE FLAG R£CIST£R PORT CONTAINS THE FOLLOWING INFORMATION:
B IT O O

= NOT BUSY, COMMAND REGISTER EMPTY

l = BUSY, COMMAND R£CU\TER FULL

BIT 6 O = DATA BUFFER TRANSFER ERROR
1 = DATA BUFFER TRAN"íF£R CORRECT

BIT 7 O = COMMAND CQHPLETE, STATUS BYTE READY. READING
THE S7'AT\N PORT CLEARS THIS FLAC

1 = NO STATUS BYTE PENDING

e

JUMPER OPTIONS:
THE FOLLOWING JUKPER OPTIC)N"V CAN BE SELECTED BY THE USER;

BASE NUMBER Of THE CONTROLLER BOARD PORT ADDRE"is (JOH-FOH)
VECTORED INTERRUPT LINE (V1D-Vl7)
SECTOR SIZE (2$6, 512 1024 E3YTE"N"\ECTOR)

poe, S'LV/CLR, OR RESET FOR CONTROLLER 1NjTlAL]ZATION

SECTOR FORMAT:
THE CONTROLLER USE THE FOLLOWING ";ECTOR FORMAT.

l
4

BYTES (I O PLL "ñlNC

i BYTE A6 HEADER SYNC '
L BYTE FE HEADER )1ARK
3 BYTES SURFACE, CYLINDER, AND "hECTOR NO.
2 ElYTEq kead£r crc
2 BYTES Q O HEADER DATA F1ELI) SPLICE GAP

L q EYTES 00 PLL SYNC

i RYTE AC DATA SYNC

N BYTES 256, 512, OR 1024 8YTE,"V OF DATA
2 BYTES DATA CRC
2 BYTE'; O O DATA FIELD SPLICE CAP

i 6 BYTES 4E INTER-RECORD GAP
TOTAL = 3S4, 57Q, OR LQ82 BYT£6/SECTOR

PHYSICAL DJMENSIONS:
THE CONTROLLER CONFORMS TO THE IEEE-696 SP£Cli"lCkTIONs. HOVEVER

\JITH THE DATA "\EPARATOR THE DEPTX OF THE PACKACE BECOMES i INCH.

"
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ÍNTLRFACE"m
THE FOLLOWING TABLE SHOWS THE CONNECTOR CONFIGURATlON FUR

INTERFACÍNC TO VARIOUS DRIVE INTERFACE TY?L'S:
5t506 SAiOOO sAqD00(lqEr1oREx)

L

P2 20 PIN 20 PIN NOT USED

DRIVE O RADIAL DRIVE O RADIAL
E' 3 20 PIN 20 PIN NOT U">EL)

DRIVE l RADIAL DRIVE i RADIAL '

P Él 3<1 PIN 5Ü PIN NOT U"7ÉÍ)

CONTROL/DATA CONTROL /DATA
E'S NOT USED NOT USED SO PIN

CONTROL /DATA

CONNECTORS :

"["HE SQ-PIN CONTROL CAELL FOR f3 & JA INCH L)RIVE2 REQUIRES A

MATING CONNECTOR SIMILAR TO:
AMP 1-499566-2
SPECTSIA-.STRIP 8Í2-05Ü

THE 34-P]N CONTROL CABLE CONNECTOR FOR 5.25 INCH DRIVES

REQUÍR£"i A HATING CONNECTOR SIMILAR TU:
AMP 499566-9
SPECTRA-STR¡P 812-03'1

THE 2D-PIN RADIAL CABLE CONNECTOR REÜUIRES A MATING CONNECTOR

SIMILAR TO: V
AMP 499568-4
SPECTRA-STRIP BJ2-Q20

POWER REQUIREMENT:
THE CONTROLLER WITHOUT DATA SEPARATOR: i .3A e 8VDC

WITH DATA SEPARATOR: L
.

g A
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HDC--IOÍ3 SERIES WINCHESTER DISK CONTROLLER

CONTROLLER COI1HANDS AND RESPONSES

T£RMG3 :

AAAA
.

:'1 BIT CONTROLLER ADDRESS SET BY JUMPERS
HHH " :3 BIT HEAD NUMBER (O-'?)
SS": "GS :6 BIT SECTOR NUMBER (I-MAX)
DL) :2 BIT DRIVE NUMBER (O-Z)
MMMM :4 BIT COMMAND CODE
PPP :3 BIT RECORD NUMBER

l : INTERRUPT MASK

PORT ADDRES4E"n
AAAAOQOO :WR1TE CONTROLLER COMMAND PORT

READ CONTROLLER "ñ"ATU"\ PORT

AAAAOOQI ' :\JR1TE SECTOR BUFFER DATA PORT
REN\ERVED

AAAA0ÜÍO :WR1TE RECORD NUMBER/INTERRUPT I1ASK/ENABLE CONTROLLER
READ SECTOR BUFFER DATA PORT

AAAAOOíl :WR1TE DATA WCJRD=0"H TO RESET CONTROLLER
READ CONTROLLER FLAGS PORT

V

fLAG PORT:
B IT O 0=NOT BUSY, COMMAND REGISTER EMPTY

1=BUSY, COMMAND REGI'\TER t"ULL

BIT 6 1=BUFFER TRANSFER ERROR

0=BUEFER TRANSFER CORRECT

(USED TO INDICATE PROPER BUFFER TRANSFERS
BETWEEN SECTOR BUFFER AND HOST.)

-BIT 7 0=CC)MKAND COMPLETE (STNIIJS BYTE READY, READING

S3TATUC PORT CLEARS THIq FLAC}
Í=NO STATUS BYTE PENDING '

BUFFER POINTER:
lXXXXPPP :PPP = RECORD NU!4BER REQUESTED.

(2PP = O-L FOR 256 CYTES/SECTOR)

(PPP = Q-3 FUR 5í2 BYTES/SECTQR)
(PPP = O-7 FQR i0b4 E1YT£S/SECTOR)

l = i INTERRUPTS ENABLED -

I = O INTERRUPTS DISABLED
(SET INTERRUPT MASK PRIOR TO ANY COMMAND

IN VHICH 14N INT£RT1UPT RE'U'ON"ZE IS DESIRED.
VHEN THE CONTROLLER COKPLETES THE COMMMAND

THE INTERRUPT \JILL BE SET - THE CELECTED
VECTOR WILL BE ACTIVE LOW. THE INTERRUPT WILL
BE CLEARED \JH£N THE STATUS PORT I") READ OR

THE FÍA3K IS RENET.)

-q -



CONTROLLER COMMANDS.

4 i -
7 F oissssss SETS SECTOR (i THRU MAX) NONE

O O ·-F F CCCCCCCC SET 6 LSB'S OF CYLINDER NONE

O O
-

F F HHHHCCCC SET HEAD & 4 11SB'S OF CYLINDER NONE

(THE CONTROLLER REQUIREG TXE CECTOR, CYLINDER, & HEAD PARAMETERS

TO BE HANDSHAKED CON2ECUTIVELY WITH THE BUSY SIGNAL.)

O O
- lj F RESERVED

i O 000l0000 DESELECT ALL DRIVES ' STATUS BYTE

t j 000l000l SELECT DRIVE I "íTATUs3 BYTE

i 2 00oiooíc) SELECT DRIVE 2 STATUS BYTE

l 3
- l F RESERVED

2 O ooí0o00o RESTORE DRIVE STATUS BYTE
2 i OOE0OO(Jl SEEK CYLINDER STATUS BYTE
2 2 0oío00íU WRITE SECTOR (W/IMPLIEIJ SEEK) STATUS BYTE
2 3 Q0l0OÜll ·' READ "iECTOR (W/IMPL1£D SEEK) STATUA BYTE
2 4 00i0oi(jo FORMAT HEADERS (IMPLIED SEEK) STATU9 BYTE
2 5 00l0OlOE INITIALIZE CONTROLLER qTÁTUq BYTE
3 O

-
3 E' RESERVED

STATUS BYTE DECODED (L=ERROR CONDITION)
BIT O :L)R1VE NOT READY

l NiEcToR BUFFER COUNTER/TRANSFER ERROR
2 : CRC ERROR '

*
3 :\JRITE FAULT(DR[V£ PROÍ3LEM)
4 :RECORD NOT FOUND
S :CEEK ERROR (DRIVE PROBLEM)
6 :RESERVED
7 :CQNTROLLER TIMEOUT (USUALLY NO CLOCK TO

CONTROLLER BECAUSE OF INCORRECT RADIAL CABLE)

NORMAL SEQUENCE OF CONTROLLER OPERATION:

¡)USE UTILITY TO FORMAT A NEW DRIVE.
. 2)PLACE CONTROLLER IN RE¢£T BY OUTPUTTLNG OOH TO PORT AAAAooi!.

3)ENABLE THE CONTROLLER BY OUTPUTTING GJJH TO PORT AAAAOOIQ.

q)THE CONTROLLER WILL R£"\PC)ND UPON [N[T{ALIZATICJN VITH
STATUS EYTE = O0H.(DRIVE MUST EE READY)

5)TO 'WRITE A SECTOR;

A)SET RECORD POINTER, INCLUDING INTERRUPT MASK AS
REQUIRED. (OUTPUT IQ0QOPE?P TO PORT AAAAOCllO)

E3)MOVE DATA FROM HOST MEMORY TO SECTOR BUFFER \J1TH
OUTPUT [NsTRUCTIoNq TO PORT AAAAoooi. (QTIR'S IN
Z-80 MNEMONICS)

C)ENCODE AND OUTPUT HEAD, CYL, & SECTOR NUMBERS USING
S£T COMMAND"m

D)OUTPUT A 'WRITE COMMAND (22H) TO PORT AAAAOODO

E)\JAIT FOR BIT 7 (ACTIVE LCM) ON FLAC PORT OR WAIT
FOR INTERRUPT.

E) INPUT sTATUq FROM PORT AAAAOOO0.

G)IF STATUS KÓÓ, THEN NO ERRORS, OTHERWISE DO AN
OPTIONAL RETRY BY R£PE,ATINC E THRU G.

-
5
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6)TO READ A SECTOR;

A)ENCODE & OUTPUT HEAD, CYL, t: SECTOR NUMBERS TO
PORT AAA0OQO

.

B)OUTPUT A READ COMMAND (23H) TO PORT AAAAO0OO.

C)VAIT FOR BIT 7 H\CTIVE LOW) ON FLAG PORT, (JR WAIT
FOR INTERRUPT.

D) INPUT STATUS FROF1 PORT AAAAOOOQ.

E)!F STATUS =00, THEN NO ERRORS, OTHERWISE TRY AN
OPTIONAL RETRY BY REPEATING El THRU D. .

F)SET RECORD POINTER AND ZNTERRUPT MASK AS DESIRED.
(OUTPUT IOOOQPPP TO PORT AAAAO0I0)

G)MOVE DATA FROM SECTOR BUFFER TO MEMORY WITH INPUT
INSTRUCTIONS FROM PORT AAAAOOI0. (INIR'S IN Z-80 CODE)

.\N EXAMPLE METHOD OF ENCODING HEAD/CYLINDER/SECTQR/RECORD IN CP/l1 2.2

I)DEFINE OPERATING "ñUiTEM SECTORS A") RECORO': SO THAT LSB

OF SECTOR IS A RECORD NUMBER.

EXAMPLE: WITH 236 BYTES/'\ECTOR AND 32 SECTORS/TRACK
THERE WOULD BE 64 X 128 RECORDS.

256 X 32 = Bl92 BYTES
12B X 64 - 8192 BYTES '

y

THE 6q RECORDS WOULD BE LAEIELLED 00 THRU 31·' IN HEX.
THE LSB DEFINES RECORD O OR i, AND THE S MSB WOULD
DEFINE THE SECTOR NUMBERS, LABELLED 00 THRU IF IN HEX.

2)DEFINE THE OPERATING SYSTEM TRACKS AS:

(CYLíNDER"i x no.of HEiújm + the head number

EXAMPLE: FOR 256 CYLINDERS AND q HEADS, THERE VOULD
BE 256 X 4 = L02q CYLINDER"u LABELLED 000 THRU 3FF IN HEX.
THE TVO LSB'S DEFINE THE HEAD NUMBER (0-3), AND THE
8 MSB'S WOULD DEFINE THE REQUIRED CYLINDER. '

3)COMPUTE ACTUAL SECTOR BY SHIFTING HOST SECTOR LEFT BY

l FOR 256, 2 FOR 512, OR 3 FOR l02q BYTE qEcTORS.

4)USE BLOCK1NG/DEBLOCKING TO DETER)11NE PRE-READ OR BUFFER
\,JRITE REQUIREMENT"m

5)USE DRIVERS GIVEN TO OPERATE CONTROLLER

-6 -



HOC- 10¡3 SERIES WINCHESTER DISK CONTHOLLLR

CONNECTOR AND JUMPER CONF!CURATION

P2 ':RAD1AL CONNECTOR FOR DRIVE i

P3 :RADIAL CONNECTOR FOR DRIVE 2

D
pq :CONTRC)L CONNECTOR FOR ST-306 & sA-iooo TYPE DRIVES

PS :CONTROL CONNECTOR FOR M£FÍDREX/FUJITSU TYPE DRIVES
(NOTÉ: JUMPER THE moí DRIVES TO SUPPLY

DATA ON THE CONTROL CABLE)

TERM :TERMINATOR"\ FOR [J INCH DRIVES (INSTALL VERTICAL)

M m.- :FAULT CLEAR JUMPER (M IMJR MEI1OREX)

E i -
E 8 :1/0 FOR DATA SE?ARAT(JR

E9-EI6 :S1CNALS FOR DATA SEPARATOR ONLY

D

NOTE: WHEN THE DATA SEPARATOR IS NOT USED AND THE SEPARATOR

CIRCUITRY ON-BOARD THE DRIVE IS IMPLEMENTED THE
CONTROLLER MUST HAVE "rHE FOLLOWING JUMPERS IN3TALLED:

JUMPER £ i -
E 2

E 3
-

E 4

E 5

-
E 6

E 7
-

E 8

PLIM- (MEMOREX OR NOT MEMOREX)

S" :JUMPER FOR CONTROLLER RE'\ET ON SLAVE CLEAR
(SLAVE CLEAR m BUS PIN 54) .

R :JUMPER FOR CONTROLLER RE"íET ON RE"ñET SWITCH
(RESET m BUS PIN 75)

,

poe :JUMPER FOR CONTROLLER RESET ON POWER-ON-CLEAR
(POC = BUS PIN 99)

VIO -7 VECTORED INTERRUPT O-?
JUMPER AS REQUIRED

-
7
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BOARD ADDRESS :SELECTS THE RASE ADDRESS QE THE FOUR 1/0 PORTS

8 IT
NUMBER ADDRESS (IN HEX)

(765'1)

(JwjUMPER, 0=NC) JUMPER)

JJJJ OOH THRU 03H

JJJQ ÍQH THRU Í3H
JJO J 20Ft THRU 23H
JJQ O 3QH THRU 33H

JOJJ 'IQH THRU <3H

JOJO 50H THHU 53H
JQOJ 60H TPÍRU 63H
JODO 7QH THRU 73Ff

OJJJ 8QH THRU B3ji
OJJQ " 90X THRU 93H

ÜJOJ AQH THRU A3H

OJOO HOH THRU B3H

OOJJ COll THRU C3H

QOJO DUH THRU D3H

OQOJ EQH THRU E3H

0000 FOH THRU E3H

0

SECTOR SIZE "

2 5 6 O-O

BYTES

PER O -O

SECTOR
O C)

Ó
I

O O

b

{J O

*~ + ~ ~ ~ ~ .S I 2 O-O

BYTES
PER O Q

SECTOR :

O C)

O -O

O C)

102'4 O O
- - - -- - -

BYTE") :

PER Q C) ; B

SECTOR ' l C :

O C)
— — — — — —

JUMPER 13 OR C DEPENDING ON
BOARD REVISION LEVEL O O

,

JUMPER B = BOARD REV B : :

JUMPER C = BOARD REV C OR GREATER O O

a



NOTEN DRIVE TYPES

NORMALLY THE CQNTR(JLLER AND THE DATA SEPARATOR ARE

CONFÍCURED FOR A L)E"1RED DRIVE TYPE AT THE FACTORY. THE '\EPARATOR

IS CONFIGURED VIA 4 TYPE JUMPERS SELECTING THE DRIVE TYPE AND SECTOR

SIZES. THE TYPE OF' DRIVE SELECTED IND1CATE"i TO THE CONTROLLER WHICH

STEP TIMING AND MODE TO USE AND WELL AS WHAT SECTOR SIZE THE USER

L)ESIRE"í. [p THE UCER DECIDES TO CHANGE DRIVE TYPES OR "\ECTOR SIZE THE

TYPE CODE NECESSARY CAN BE FOUND IN THE FOLLOWING TABLE.

JUMPER TABLE AND PARAFIETERC

j=jUF1PERED 0=NCjT JUMPERED

TYPE
NUMBER
3 2 l O

J J J J BUFFERED STEP; 32 "rECTORS/TRACK 256 BYTE/SECTOR

J J J O BUFFERED STEP; 38 SECTOR"\/TRACK 256 BYTE1SECTC\R

J J O J ST506 HALFSTEP; 32 SECTORS/TRACK 256 BYTE/SECTOR

J J C) O UNBUFFERED "ÍTEP; 32 S£CTOR"t/TRACK 256 BYTZ/5ECTOR:

' J O J J BUFFERED STEP; í7 SECTORS/TRACK 512 BYTE/SECTOH

J O J O BUFF£RED "uTEP; 2 L '\ECTQRS /TRACK $12 BYTE/SE-CTOR

J C) O J ST506 HKLFSTEP; 07 SECTORS/TRACK 5!2 BYTE/SECTOR
J O O O UNBUFFERED "íTEP; 17 CECTORS/TRACK S L2 BYTE/SECTQR

O J J J BUFFERED STEP; g SECTORS/TRACK 1024 BYTE/SECTCÍFt
C) J J O BUFFERED STEP; LI "ECTORS/TRACK ¡02q BYTE/SECTOE
Q J O J ST506 HALF STEP; 9 SECTORS/TRACK !02'1 BYTE/SECTOR
C) J C) (I UNBUFFERED STEP; g SECTQR,'\/TRACK j02q BYTE/SECTCJ.R

O O J J BUFFERED STEP I1CIDE,RRC/EFC"; 32 SECTORS/TRACK 256 EWTE/SECTOE
O O J O BUFFERED STEP MÜDE,RRC/EPC'¡ 17 SECTORS/TRACK 512 BYTL/SECTOR
0"0 O J BUFFERED STEP MODE,RRC/EPC"; g SECTORS/TRACX í024 BYTE/SECTOR
O Q O O DMA CARTRIDGE OPTION, BUFFERED STEP, 33 CECTOR9 256 BYTE/SEC7'QR

" NOTE: REDUCED WRITE CURRENT/ENABLE PRE-COMPENSATION (RRC/EPC) ¡S
NORMALLY AS3ERTED ABOVE CYLINDER NUMBER L27(7F HEX). VHEN
USING DRIVES WITH 512 OR GREATER CYLINDERS THE USER CAN
SELECT RRC/EPC TO BE ASSERTED AT CYLINDER NUMBER 256 tFF HEX)
USING THESE TYPE CODES.

at the present time, the quantum 2000 "mtím is múppQRTED
\J1TH THESE JUMPERS.

THE HDC-ÍC)Í6 CONTROLLER DOES NOT HAVE AN RRC/EPC OUTPUT,
AND AS"3U¶ES THE DRÍVE IS RESPONSIBLE FOR THIS FUNCTION.

RATii0784
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HDC-IOIQ

P
CONNECTOR AND JUMPER DIAGRAM
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HDcAñ1ñ

S-lOO PINOUTS

L

01 +8VDC 51 +8VDC

— —

- GND

- VI 0 - SLV CLR

05 VI 1 55

- VI 2
- l

- VI 3

-
-

VI 4

VI 5
—

10 VI 6 · 60

- VI" 7
-

— —

—

15 65

—

— —

—

20 GND 70 GND

—

—

25 75 RESET

—

- PWR

- PDBIN
· -

A5 -
AD

30 A4 80 Al
- A3 - A2 b

- - A6

- -
A7

— —

35 DC) l 85

-
DO j¿f

-

-
DO 4 - DO. 2

-
DO 5 - DO 3

40 DO 6 9D DO 7

- DI 2 - DI 4

- DI 3 - DI 5

- DI 7 - DI 6

- - DI 1

45 SOUT 95 DI 0

- SINP -
—

- POC

50 GND loó GND'

12



HDC-1O1O

DRIVE CONTROL CONNECTOR PINOUTS

L

P4 (5lá", 8") Pins l-34 P5 (14" and 8" Memorex)

.

2 Reduced Write Current 2 Head Select S5

' 4 Head Select 2 4 Head Select l
6 Write Gate 6 Head Select 2

8 Seek Complete Detect · 8 No Connection
10 Track Zero Detect 10 Index
12 Write Fault Detect 12 Drive Ready Detect
14 Head Select 0 14 No Connection
16 No Connection 16 Drive Select l

' 18 Head Select j0 18 Driv2 Select 2

20 Index Detect 20 No Connection
22 Drive Ready Detect 22 Seek Complete Detect
24 Step 24 Direction
26 Drive Select 1 26 step
28 Drive Select 2 28 Reduced Write Current
30 No Connection 30 Write Gate

32 No Connection 32 Treck Zero F£tect
"34 Direction 34 Write Fault Detect

36 Read Gate.

. 38 Ground8°' Only — Pltjs l-50
39 Write Date +

40' Write Data -"
36 Step 42 Wrice clock -
38 No Connection 43 Write"C1ock +

40 write Gate 44 Ground

42 Track Zero Detect 45 PLO clock +

44 Write Fault Detect 46 PLO clock -
46 No Connection 48 Read Data +

48 No Connection 49 Read Data -
50 Ground 50 Ground

ODD PINS GROUNDED ODD PINS GROUNDED EXCEPT

39, 43 and 45 AS NOTED

'3
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HDC-1O1O
' DRIVE RADIAL DATA CONNECTORS

P2 Drive l P

P3 Drive 2

1 No Connection
2 Grounded
3 Grounded
4 Grounded

5 Grounáeá

6 Grounded
7 Grounded
8 Grounded .

9 Timing Clock +

10 Timing clock -
11 Grounded

12 Grounded
13 MFM Write +

14 MFM Write -
W 15 Grounded

16 Grounded P

17 MFM Read +

18 1'!FM Read -
19 Grounded
20 Grounded

ST-506 POWER CONNECTOR

q1 #12 VDC

2 Return IS !

3 Return "'

(A
!

4 +5VDC K-l '

. .:
m

!

@
.)

1 A "



It LIST Cfí" DRIVES THAT lN'íERl'ACE VITH THE

MONITOR DYNAMICS INC. HARD DISK CONTROLLER MODEL HDC-1013

manuÍacturer Model Lhitorwatted no. no, i'orwctted Average

no. caµuity heads cyl's cumcity access
FIB. MB. XS.

Átasi 3033 , 33 5 645 29.72 30 '
Átasi 3(N6 46 7 us q¡.6i 30 '
CXI 5412 12 4 306 11.28 72

CHI 56!9 19 6 306 16.92 72

CHI 6426 26 a 640 23.59 ' qU *

CMI 66QO u 6 6QQ 35.39 4Q $

CDC wren 9514-5 36 S 697 32.12 45 *

Fujitsu M223QAS 6 2 320 5.90 83

Fiiitsu M2233AS Í3 q 320 11.80 83

Fujitsu FÍ223QAS 20 6 320 17.70 83

.
Fujitsu )12235A$ 26 8 320 23.60 83

Kaxstor XTl065
.,

65 ? 9J8 59.72 30 Ik

Mxstor XT1IQ5 lOS ii 918 93.06 30 '
Kaxstor XTll'iO J40 15 9!8 126.90 30 '
Fleworex sin 30 3 961 ?6.57 25 '
Kewotex 513 50 S 961 u.z8 25 '
Memotex 514 70 ? St6í 62.00 25 '
KicroµHis 1302 26 3 830 22.94 3(1 '

' Micropolis í303 Q3 5 830 38.24 3Q '
Xicroµolis i3(k 52 6 830 Q5.9Q 30 ' .

MSI HH612 i2 4 306 11.?8 70

(Juantuw 02020 2Q 4 512 17.82 55

Quantum 02030 30 6 5i2 27.74 60

CJuantuw Cl2040 'áO 8 512 35.65 65

Quántjm CLl080 80 7 ii77 71.40 65

Rodiwe/Áwpex RO201/P07 5 2 320 5.90 80

Rodíwe/Awpex Ra202/P!3 13 4 32D 11.80 80

Rodim/Awpex RUQ3/P20 20 6 320 17.70 80

Rodime/Ámpex RO2U/P27 27 8 320 ?3.60 80

Rodi2e Ro2Q3E qQ 6 6U 35.39 55 z

Rodime" Ro204E 53 8 440 n.i8 55 *

Seagáte ST-212 lZ q 306 11.28
,

65

Seagate ST-'lCl6 6 2 306 5.64 85

Seagate ST-4l2 12 q 306 !1.28 85

Seagate ST-U9 19 6 306 16.92 85

Seagate ST-$Q6 5 q 153 5.U .
85

Shuqart Sk706 6 2 6!2 lí.Z8 99

Shugart SA712 li q 6LZ 22.56 gg

Syquest SQ306R 5 2 306 S.6á 90

Tandem SOl 6 2 306 5.U 98

Tandon 592 12 q 306 11.28 98
Tandon 503 19 6 306 16.92 98

Tandon 603SE 14 6 230 12.71 137

Tulin 2i3 13 2 6U il.78 75

Tulin 226 26 4 640 23.60 ?5

Tulin 2U) 4Q 6 uo 35.40 7$

q These controllers con usn the wodel HDC-I016 contcoller. This controlíer
outputs step puj5#$ at the tutest possibje rate to take Uumtaqe Qt the

UÑvc'£ buffered U: ep node capability. Howtver, tim wAel jÍ60 respecifµ
the reduced write current (RRC) line as the fourth head select line. There-
fore thue drive do not require the RRC signal. The l1axstor XT-JIQQ with
iS heads wtjÉst ose the model 1016 controller.

l1wiitcr Dyncwics Uso supplies controjlers for the l'leworex 3ñcj DMA

systems removah!ie and tnm €1 eemovabK winchester drives.
The HDC-10I3/IQ16 conti "ter has the SA<(J0Q inteU: ice avURble for

the older eight inch driv, 1"



Monitor Dynamics Inc.
tlicrocowµuter Hardwue

l

HDC-IU13 Winchester controller
Qui continuing sUccuHul winchester controller supporting the

ST-4U, 5Á-l000, & SA'UJOO interfaces. Supports two drives with
up to 8 huds, 4096 cylinders; 256, 512 or 10?4 bytes per sector.

HDC-lOi6 Winchester contrcüler
A hardwaíe/tümware variant ot the ÍQ13 tQ support up to 16 heads

and to maximixe stepping speed for Jarqe, high peítorwance delves.
Seagate halt-step, unbuffered step, and RMuced Vrite Current are
not suppor.ted. Üpports two drives, up to U96 cylinders, and 256/
512/1024 bytes per sector.

XDC-i017 Vinchester controijer
A haFdwaIE/tiImwarE variant ot the iDi3 to 5UppQrt the removabK
cartridge drives s'ich as the !)KJ\36D or Xemorex 950. R1c5e drives
require the kud sejections be treateú as seeks. contrus two

. 2 drives Qñ the ST-QI2 intectace. This áftows $imUltaneou5
control ot tixed and IewQvable winchesters with one controjKr.
Supports up to q heads, Q096 cylinders, and 256, 512 or 1023 "

bytes pex sector.

IA-ZBO
ZBO intercept addptQr consisting of a small Z80 intercept board
and s-m adaptor allowing and Hoc-ion contrcüler to operate
frcm any Z80 based 5y5tEw.

DRIVES
" Monitor Dynamics etfers sUected winchester drives over a wide

range of sUes and perforwcnce at very gcmpetitve prices.
r

SUBSYSTEMS

Complete drive, controller, and caibinEt sub-systems are ávaijabit,
JNTEGRATION

Konitor Dynawiu uso supplies complete computer systews teaturinq
muiti-uer networking cQnfjquratjQn6 using the Qptjmum cowbinatio$
QC »aster, sAves ind más6 stroage.

SC)FTVARE

honitor Dynamics can supply tomatting, testing, aM driver
software support for both CPl!1 uíd Turbolm. Other soítwóre
sY5téms support can be obtained tIQW our users.

rat11078Q
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TITLE HDC-I013 INSTALL FROCEJ3URE
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The INSTALH programs will allow the use of the Monitor Dynamics
hard áisk controller with the users exisiting CP/M 2.2 system and
CEllOS. This auto-installing 280 Bios package comes in two versions.
The first version, INSTALHI, installs one hará disk drive as
logical unit A. The other version, INSTALH2, installs two hard
disk drives as "logical units A añd B. In both versions the users
other logical units are displaced by the bard-disks. 6

Example system before INSTALH1 After INSTALHI

{

A = floppy disk #1 A = hard disk #1
i

B = floppy disk #2 B = floppy disk #1
!

.
C = ramdisk C = floppy disk #2 i

\
D = ramdisk é

f

The INSTALH programs are provided free to the user complete with
"

!

source listings. They will not overcome the limitations of CP/M i

2.2 which crashes the directory when it trys to allocate more l

then 8.388608 Megabytes and will not provide the user with more ·
É

tPan one logical unit per physical unit. They are provided to
y

" allow the quick use of the Monitor Dynamics hará disk controller,
t

and be an example BIOS that can be the model For the users
f

composite BIOS. This ímplimentation requires the user to firstboot their existing system and then boot the winchestem BIOS
usijng the H program. We can not supply boot proms for CP/M. t

É

The INSTALH programs the hard disk BIOS by: . .

1. Relocating the CP/M by 60OH (or 80OH) lower in memory
2. Placing a 60OH (or 80OH) long "jump table intercept" '

bios (HBIOS) between the top of the ínoved CP/!á arid tPe
I

existing CBIOS i

3. Patching the boot-load program on the hará disk
4. Saving the resulting combination BIOS, CP/M, & CBIOS

on the system tracks OE the hard disk

The steps required in installing a vorkiríg hard disk system:
l

t

I. Format the bard disk with TES!I?4D using the Format command. $

Formatting (or verifying) tbe bard disk generates a media i

áefect table. -
" f

2. Use the parameter block (PB) command writes the boot-loader,
disk parameter block, and media deflect table on the first i

record of the hará disk.
}

3. Execute the INSTALHI or INSTALH2 programs and answer the .
PORT address, and top of physical ram (RANTOP) questions. t

The INSTALH program will exit through the cold-boot entry
point in HBIOS.

4. To re-boot to the hard disk Bios execute the H program
answerimg the PORT address question.

1 J' m,



CUSñádER SERVICE INFORMATICN

1.

It is Monitor Dynamics intention tmt this prcáuct provide our
custaners reliable operations . IE additional information eoncerning

our prcáuct is needed technical people are available at' (714) 985-7214
(10: 00 a.m. - 4:00 p.m.. Pacific .

If tite product fails to operate prc}F'er!y, it may be returned to

the following address for service under the terms of the limited
0warranty.

Moniter Dynamics, Inc.
1149 West Ninth Street

Upland, Ckilifornia 91786

LIMITED WARRANTY INFORMATION

.

Monitor Dynamics will repair or replace, at our option, any parts

fouM to be defective in naterials cir workmarship far a period of 180

days fran date of invoice.
.

If a defective part causes a Monitor Dyramics prcduct to operate

ijT!FiroFerly during the 180 day warranty period, we will service it at no

charge to the original

.
.

V

If Monitor Pynamies determines tbat iirqµroper oEeration is due to
misuse, atuse or unautEorized mcdifieaticjrs by the purcÚser, there rnay

be a repair charge. Purchaser will be notified of any cFarges.

Return to purchaser of a fully functioning unit meeting all
advertised sFecifíications in effect as of date of piurcuse is ecjnsiáéred

to be ccn'plete fulfillment of all warranty obligations assunM by Monitor

Dynamics, Inc. This warranty covers only µrcducts marketed by Monitor

Dynamics and does mt cover other electmnic equiµnent used in conjunction

with our products. We are not responsible far incidental ct consequential

damages.

Prices and specifications are sUbject to change without ncjtictn.

¶ ^




