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HDA l
HARD DISK ADAPTER

1.0 INTRODUCTION

The Ithélca InterSystems HDA l circuit board serves as an
interface between the S-100 Bus and a hard disk controller.
The hard disk controller used with InterSystems disk modules
can control four disk drive units, providing all the special
timing the drives require.

This manual provides information about the general design and
features of the Hard Disk Adapter board, instructions for
configuring the board for specifie installations and the parts
list for the board.

1.1 PHYSICAL DESCRIPTION

The HDA l is a standard 5 by 10 inch (12.7 by 25.4 cm), S-100
bus, plug-in circuit board. The circuit card is connected to a
system hard disk control 1er board through the HDA l 50-pin top
edge connector.

1. 2 FEATURES

* DMA data transfers available for
transfer rate with minimum processor

max imum da ta
overhead.

*

*

*

*

Parity check of data transfers on both the S-100 Bus
and the hard disk controller bus.

Optional DMA (one) wait state generation.

Vectored interrupt generation.

8-bit or 16-bit 1/0 addressing select.
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1. BASIC FUNCTION

The' basic function of the HOA l circuit céHd is to transfer
information between the S-lOO bus and a system hard disk
contro11er. Two kinds of information are transferred: status
arld command information, and the data being stored.

8-tlit data is transferred between the S-lOO bus and the hard
di~k controller board in two ways: po11ed data transfer and OMA
dala transfer. Po11ed data transfer is used to transfer
cornmands to the HOA l, and some contro11er/hard disk statuses.
Various status bits are avai1ab1e at a port on the HOA l that
the CPU checks unti1 the HOA l indicates it is ready for a
trûnsfer. The CPU then writes a byte to or reads a byte from
an()ther port on the HOA 1. Comman<..ls to the HOA lare always
arcomp1ished this way. Sorne control1er/hard disk statuses are
r~turned this way.

OM!I (direct memory access) data transfer is available to
trélnsfer stored data and some status information. OMA data
transEers offer an advantage in speed and is particular1y
u~~fu1 in multi-tasking, multi-user systems.

DGla transfers that are normally carried on via OMA can aiso be
doné by polling, if desired.

P él rit Y

TLe HDA l card supports the Ithaca InterSystems parity scheme.
Ir, this arrangement S-lOO lines 65 and 66 are assigned to
PfdUTY and PAREN* respectively. These lines are defined in the
IEEE S-100 standard as NOEF (not to be defined). The PARITY
l i.n..: contains odd parity when the device driving the S-100 data
bll~; drives PAREN* active. The HOA l drives PAREN* active as
r'4uir~d and generates parity on the PARITY line.

Jvn{Jcr J5 is set to enable (B-C) or disable (A-B) parity.
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1.4 CONTROLLER BUS

The HDA 1 circuit board is connected to the hard disk
controller by the controller bus, a 50-conductor ribbon cable.
Figure l is a pin assignment chart for the bus. On
InterSystems equipment, the hard disk controller board is
located in the disk drive module. The cable is attached
between the HDA ISO-pin top edge connector (Figure 2), on the
board ônd the appropriate hard disk drive module. The signals
on the controller bus are listed below.

Pin No. Slgn.1 Not••

Ali odd Ground
2 DATA 0' CIA
4 DATA l' CIA
6 DATA 2' CIA
8 DATA 3' CIA
10 DATA 4' CIA
12 DATA 5' CIA
14 DATA 6' CIA
16 DATA 7' CIA
18 ODDPARITY CIA

20-34 Not Used 1
36 BUSY' C
38 ACKNOWLEDGE' A
40 RESET' A
42 MESSAGE' C
44 SELECT' A
46 DATAI CONTROL' C
48 AEQUEST' C

50 WAITE 1 READ' C

Not••:
1 Even no. pins only
A Llne drlven by HDA 1
C LlOe drlven by hard dlsk

controller board.

Figure 1 HOA 1 top connector plO assignments

FiÇlure 2 Top edqe connector pin locations
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*

*

*

*

*

DATAO* through DATA?*: eight bi-directional data
bits, driven by either the controller board or the
HDA I. The bus carries inverted data.

ODDPARITY: (driven by either the controller board or
the HDA I) carries the the odd parity bit during
data transfers.

BUSY*: (driven by controller) when inactive,
indicates the controller is waiting; when active,
the control 1er is busy.

MESSAGE*: (driven by controller) indicates the end
of a commando When active, a byte called the
"completion byte", is placed on the controller data
bus.

DATA/CONTROL*: (driven by control 1er) when low,
indicates that data on the controller bus is status
or command information; when high, indicates that
data on the controller bus is actual disk data.

* REQUEST* : (d ri ven
drives this signal
is to take place.

by controller)
ac t ive wheneve r

the controller
a data transfer

* WRITE/READ*: (driven by controller)
way data is going on the data bus.
INPUT/OUTPUT.

indicates which
Aiso known as

* ACKNOWLEDGE *:
indicates the
transfer.

(driven
HDA l

by
is

the HDA
finished

I) when
wi th a

low,
data

* RESET*: (driven by the HDA 1) when asserted, returns
the controller to a pre-defined state. The signal
is connected to the S-100 RESET* line.

* SELECT*: (driven
beg inning of a
controller.

by the
command

HDA I) asserted at the
sequence to po 11 ;, the
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Control 1er Bus Timing

The hard disk controller
bus. When the controller
i tasse r ts REQUEST* and
ACKNOWLEDGE*.

board is the master on the control 1er
is ready to read or to wrlte a byte,
then waits for the HDA l te assert

During a READ (from the contraller ta the HDA I) cycle the
controller places data on the bus before REQUEST* goes active.
The HDA l drives ACKNOWLEDGE* active when finished with the
data. This occurs at the end of the S-lOO bus cycle when the
CPU actually reads the data, or at the end of the DMA cycle.
After the controller sees ACKNOWLEDGE* active, it deasserts
REQUEST*.

During a WRITE (to the controller, from the HDA I) cycle, the
controller asserts REQUEST* when it is ready to receive data.
The HDA l drives ACKNOWLEDGE* active when it has latched the
data into its controller data bus drivers. This occurs at the
end of the S-lOO bus cycle when the CPU is writing data, or in
a DMA cycle, at the end of pDBIN. The data must remain stable
until the control 1er deasserts REQUEST*.

The REQUEST* / ACKNOWLEDGE* t im i ng i s fundamen ta l to a Il da ta
transfers between the HDA l and the controller. The
WRITE/READ*, DATA/COMMAND*, and MESSAGE* status are valid
before REQUEST* goes high, and remain 50 until ACKNOWLEDGE*
goes inactive. WHITE/READ* and DATA/COMMAND* describe the
type of data transfer, and MESSAGE* indicates if the data
transfer is to be the last in the command cycle.

When the HDA l initiates a command ta the controller the
fo llowi ng ha nd sha ke proced ur e ta kes pl ace. The sys tem chec ks
the BUSY* status on the controller bus by reading a port on the
HDA l cardo BUSY* must be inactive before the HDA l begins its
commando (The BUSY* status is active if the controller has not
finished a previous command or if there is an error.) The HDA
l then asserts DATAO and SELECT*. The controller responds
(after at least 690 nanoseconds) by asserting BUSY*. When
BUSY* goes active, the HDA l deasserts SELECT* and DATAO.
Further activity follows the REQUEST*/ACKNOWLEDGE* protocol.
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1.5 HOA 1 REGISTER MAP

The HOA 1 registers are 1/0 mapped as described below:

Write Ports

Port Function

00 Write Command to Controller. Data is written to
this port when transferring data via pol1ed
operation instead of DMA transfer.

01 Asser t SELECT*. SELECT* i sasser ted wheneve r d a ta
is written to this port. SELECT* remains asserted
until the controller asserts BUSY*.

02 Enable Latch. DO equal to logic ONE = DMA enable.
Dl equal to logic ONE = Interrupt enable.

03 Not Used
04 Address Counter. AO through A7
OS Address Counter. A8 through AIS
06 Address Counter. A16 through A23
07 Parity Error Reset. Writing to this port resets the

status port parity error report bit to ZERO.

Read Ports

Port Function

00 Read Controller Data (Controller Status). During
polled data transfers, data is read from this port.

01 Read Controller Status. Status register described
below:

DO REQUEST*
Dl DATA/COMMAND*
D2 WRITE/READ*
D3 BUSY*
D4 MESSAGE*
DS PARITY ERROR*
D6 ACKNOWLEDGE
07 Not Used

02 Reset Controller
03 Unreset Controller
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2.0 BOARD SETUP

This section of the manual describes how to prepare the HOA 1
board for operation and install it in a system.

2.1 SWI AND SW2

Figure 3 SW1 and SW2

SWI
AN OPEN SWITCH CORRESPONDS
TO ADORESS BIT' 1

DIP switches SWl and SW2 are set to
select the HOA 1 circuit board 1/0 port
address space. See Figure 3. The HOA
1 is set to occupy any eight port 1/0
space with an 8H boundary base address;
i.e., OOH, 08H to F8H for eight bit 1/0
addressing, or OOOOH, 0008H, OOISH, for
sixteen bit 1/0 addressing (selected by
J6). Switches SWI-4 through SWI-8
select address lines A3 through A7
respectively for 8-bit and 16-bit 1/0
address selection. Switches SW2-1
through SW2-8 select address l ines AS
through Al5 respectively 16-bit
addressing. An open switch corresponds
to an address bit = 1.

2.2 JUMPER CONFIGURATION

D­
ON
Dû'

A3 !6 O.t>
A4 ~O(JI

A5 Oll'>
A6 0 ....
A7 0 Ql

SW2

~: ~~I
AIO Cl û'
Ail ~ O,
AI2 Si Cl (JI

AI 0 ll'>

AI4 Cl .... 1
AI~ 0 Ql

There are five jumper areas on the HOA l board, used to set up
the board for different installations. Each jumper area box
contains a group of plated-through holes spaced 0.1" apart. To
configure a jumper area, one connection per box is made
between adjacent plated-through holes, either by a circuit
solder trace on the solder side of the board, or by a shunt
that slides onto square posts that are soldered in the holes.
To change a connection made by a solder trace, the trace must
be eut between jumper holes. Possible connections within
jumper areas are designated by letter names. The letter names
run A, B, C, from right to left, or from top to bottom.
Figure 3 shows the location of jumpers on the board.
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2.3 BOARD INSTALLATION

Use the following procedure when installing the HDA 1 board:

*

*

*

Check that SWI and SW2 are correctly set.

Check that the board is correctly jumpered.

Check that Iels are firmly seated in sockets.

* Insert the board
correctly aligned
socket.

wi th
with

the c a rd connec to r
the brushes of

fi ng ers
the bus

* Firmly connect the controller bus cable ta the card
top connec tor •

HARD DISK ADAPTER



3.0 PARTS LIST

Placement Part Placement Part

Ul 74LSOO U24-29 74 LS 191
U2 74LS279 U30 74LS240
U3 74LS175 U31-32 74LS373
U4 74LS27 U33 74LS244
U5 74LS240 U34 74ALS74
U6 74LSOO U35 74LS51
U7 74LS279 U36 74LS21
ue 74LS138 U37 74LSll
U9 74LS139 U38 74LS08
U10 74LS08 U39 74LS04
Ull-12 7438 U40 74LS125
U13 74LS2S0 U41 74LS244
U15 7406 U42 25LS2521
U16 74LS04 U43-44 74LS244
U17-18 7438 U45 25LS2521
U19 74LS21 U46 74LS244
U20 74LS32 U47 74LS240
U21 74LSOS U4S-49 74LS244
U22 74LS75 U50 74LS32
U23 7407

CAPACITORS

Cl-7, 9-18
CS

.1 ut OP
33 ut

RESISTORS AND RESISTOR NETWORKS

USER MANUAL

Rl, 4, 5
R2, 3, 6

URl
UR2,3

7805

REGULATOR

- 11 -

220 Ohm
330 Ohm

15 K 9 pas
4.7 K 9 pas

HOA l
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4.0 MANUAL APPLICABILITY AND BOARD REVISION

of the HOA l manual applies specifically to boardsEdition 1.1
identified
essentially
j umpe r J 5.

as BD 1120-03. Edition 1.1
the same as Edition 1 except

of
that

the
1.1

manual is
describes

Edition 1 of the HOA l manual applies specifically to HOA l
boards identified as BD 1120-02.

For boards identified as BD 1120-01, the following provision
appl ies

Jumper Reference

J4 J4 selects the noise lockout sigtLll for the
interrupt arbitration circuit. Position A-B is the
InterSystems standard.

J5 J5 selects the source of pSTVAL*.
J5 A-B: pSTVAL* = NOT(pSYNC AND NOT PHI)
J5 B-C: pSTVAL* = delayed pSYNC (InterSystems
standard)

J6 J6 configures the board for either 8-bit or 16-bit
addressing. J6 A-B: 8-bit, J6 B-C: 16-bit.

USER MANUAL - 13 - HOA l
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