





















































































































































































































































































































































































































































13.1 Pointing Device-to-Keyboard Quadrature Signals

For quadrature pointing devices, the clock edges of YA, YB, XA, and XB describe the motion. Upward
motion is expressed when YA leads YB. Rightward motion is expressed when XA leads XB. Conversely,
when nA lags nB, the opposite direction is expressed (n = Y or X). SWM, SWR, and SWL are active low,
producing a button event (see Figure 13-1).

A
Upward
or
Rightward
Movement —
B
A
Downward
or
Leftward
Movement —
B

Figure 13-1. Quadrature Clock Signals

13.2 Pointing Device-to-Keyboard Serial Data Packets

A quadrature pointing device transmits data in relative mode only; a serial pointing device is capable of
transmitting data in relative mode or absolute mode.

13.2.1 Relative Mode Format

The keyboard supports a S-byte, packed-binary, serial-data format. In this format, data is transferred in
the form of 8-bit bytes (8 bits without parity). One byte of key information and two successive data re-
ports are sent. The second set of X and Y data (bytes 4 and 5) are possible overflow from the first report
and the movement of the pointing device during transmission of the first report (see Figure 13-2 for pack-
et bit assignments). '
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BYTE|

3 |v7|lye|Ys|{Yda]|Y3|Y2]|Y1] YO

4 | X7 x6|X5|XxX4]|X3|x2]Xx1{x0

5 [v7|ve|vs|valval|velvi| vo

L, M, R = Left, Middle, Right Switch Data; 0 = switch depressed
X0 - X7 = X coordinate in signed Two's complement representation
Y0 - Y7 = Y coordinate in signed Two's complement representation

Figure 13-2. Relative Mode Data Packets

13.2.2 Absolute Mode Format

The keyboard supports the absolute Bit Pad One packed-binary, serial-data format. In this format, data
is transferred in the form of 8-bit bytes (7 data bits plus parity). One byte of key information and two
successive data reports are sent, one for X and one for Y. The X and Y are absolute coordinates of the
pointing device position. Figure 13-3 shows the packet bit assignments.

BYTE

2 PE| O | X5 X4 ] X3| X2 X1]| X0

3 PE| O |[X11|X10] X9 | X8| X7 | X6

4 |PE| O|Ys|lYa|Y3]Y2]|Y1] YO

5 |pe| o |y11|violvya|lys|Y7 | Ys

L, M, R = Left, Middle, Right Switch Data; 1 = switch depressed
X0 to X11 = X coordinate in unsigned representation (0 to 4095)
Y0 to Y11 = Y coordinate in unsigned representation (0 to 4095)
PE = Even Parity

Figure 13-3. Absolute Mode Data Packets
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13.3 Keyboard-to—-CPU Data Packets

As stated in Chapter 12, the keyboard is capable of transmitting key scan codes to the host in one of two
modes, Mode 0 (compatibility mode), and Mode 1 (keystate mode). In Mode 0, pointing device data is
“escaped” by a special code, DF for relative and E8 for absolute data. In Mode 1, no such escape codes
exist. Rather, there are distinct modes which are used for pointing device data, Mode 2 for relative and
Mode 3 for absolute data. The formats for each of the data packets are described in Subsections 13.3.1
through 13.3.3. '

13.3.1 Mode 0 - Cursor Control Data Packet Information

Relative cursor control coordinates, in the form of a packet message, are transmitted via the serial data
line. This message contains an escape code (DF) as the first byte followed by three bytes of data. The sec-
ond byte contains the three switches from the mouse and X and Y invalid indicators. SWM, SWR, and
SWL are Zero if the switch is depressed. The X and Y bits are Zero when the data for the corresponding
direction is valid. The third and fourth bytes contain the X and Y count values, respectively. The X and Y
relative counts can range from +127 to —128. A positive count means that the pointing device is moving up
or right, while a negative count means the pointing device is moving down or left. X and Y are signed
Two's complement notation (see Figure 13-4 for packet bit assignments).

BYTE
esc| 1|1 ]o| 1|11 ]1]n

Bt | 1| M|R{L]Y|] Y| X]| X

B2 | x7| x6| X5 X4 | X3 | X2 X1 | X0

B3 | v7|ve|vY5| Y4| Y3| Y2| Y1| YO

L, M, R = Left, Middle, Right Switch Data; 0 = switch depressed
X0 - X7 = X coordinate in signed Two's complement representation
Y0 - Y7 = Y coordinate in signed Two's complement representation

The bits are labeled such that the higher numbers are the more
significant bits. A start, stop, and even parity bit must be added
to the above data for a complete message. Bit 0 is sent first and
bit 7 is sent last in the data stream.

Figure 13-4. Mode 0 Relative Cursor Movement

Absolute cursor coordinate information in the form of a packet message contains an escape code (E8)
and three bytes of data that are the X and Y coordinate values. Figure 13-5 shows how the message is
packed.
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BYTE
Esc| 1 1 1 0 1 0 0 0

Bt | x7|xe|x5]x4a]|x3|x2|x1]xo0

B2 | Y3|Y2}]Y1]YO|X11|X10| X9 | X8

B3 |(Y11|Y10| YS! Y8| Y7 | Y6 | Y5 | Y4

The bits are labelled such that the higher numbers are the more
significant bits.

Figure 13-5. Mode 0 Absolute Cursor Movement

13.3.2 Mode 2 - Relative Cursor Control

In this mode, all transmissions are relative cursor coordinate information packets.

The first byte contains the three switches from the mouse and the X and Y invalid indicators. M, R, and
L are a Zero if the switch is depressed. The X and Y bits are Zero when the data for the corresponding
direction is valid. The second and third bytes contain the X and Y count values, respectively. The X and
Y relative counts can range from +127 to —128. A positive count means the pointing device is moving up
or right, while a negative count means the pointing device is moving down or left. X and Y are signed

Two’s complement notation. Figure 13-6 shows the packet bit assignments.

BYTE

B2 X7 X6| X5 X4] X3 X2]| X1]| xo0

B3 Y7lY6|VYs5}lYsa]|Y3]Y2]Y1] YO

L, M, R = Left, Middle, Right Switch Data; 0 = switch depressed
X0 to X7 = Y coordinate in signed Two's complement representation
Y0 to Y7 = Y coordinate in signed Two's complement representation

The bits are labelled such that the higher numbers are the more
significant bits. A start, stop, and even parity bit must be added
to the above data for a complete message. Bit O is sent first and

bit 7 is sent last in the data stream.

Figure 13-6. Mode 2 Relative Cursor Movement
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13.3.3 Mode 3 - Absolute Cursor Control

In this mode, all transmissions are absolute cursor coordinate information packets transmitted as three
bytes of data that are the X and Y coordinate values. Figure 13-7 shows how the message is packed.

BYTE
Bt | 1] M|R|L|O]J]O|]O] O

B2 | x7|X6| X5| X4| X3 | X2 | X1] X0

B3 |v3|v2]|v1| vo|[x11|xi0} xo| x8

B4 |viijvi0l yo| v8|vY7|vYe| Y5]| va

The bits are labelled such that the higher numbers are the more
significant bits.

Figure 13-7. Mode 3 Absolute Cursor Movement

13.4 Interface Connector

The mouse connector at the keyboard is a 9-pin, male, D-subminiature type (see Figure 13-8).

Signal
Pin - Quadrature Serial
1 - 45V +5V
5 4 3 2 1 2 - YB TX ,
® o o o o 3 - YA No connection*
9 8 7 6 4 - XB No connection*
e o o o 5 - XA No connection*
6 - Logic Ground Logic Ground
7 - SWM (middle switch) No connection*
8 - SWR (right switch) No connection*
9 - SWL (left switch) No connection*
SHIELD - Chassis Ground Chassis Ground

Figure 13-8. Pointing Device Connector
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Chapter 14

802.3 Network
Controller-AT

14.1 Introduction

This chapter describes the 802.3 Network Controller-AT for the AT-compatible bus used with the
Domain System workstation. The 802.3 Network Controller-AT enables a DS3000 or DS4000 to
communicate over an IEEE/ETHERNET* 802.3 network.

The first 802.3 Network Controller-AT in a system uses interrupt line IRQ10 and DMA request line
DRQ6; the second one uses interrupt line IRQ9 and DMA request line DRQ3.

The Domain System 802.3 Network Controller-AT has the following features:

© Full compliance with IEEE 802.3 standards
® Interoperable with Version 1.0 and Version 2.0 ETHERNET stations on the ETHERNET cable

¢ Controller must work with 802.3 transceivers and is qualified to work with multiport or fanout
transceiver boxes

© Two cable taps supported, Vampire tap and BNC tap

® On-board, jumper-selectable transceiver for Thin ETHERNET with BNC connector and 15-pin
“DIX"” connector for use with external transceiver on rear panel

o 8-MHz MC80186 on-board processor
© 128 KB of on-board memory expandable to 512 KB
® Intel 82586 ETHERNET LAN coprocessor

* ETHERNET is a registered trademark of Xerox Corp.
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14.2 Bus Interface

Refer to Chapter 2 of this book for AT-compatible bus interface information. The main CPU controls the
802.3 Network Controller-AT board’s operation through the AT-compatible bus interface. The controller
is a Slave device on the bus.

14.3 Packaging Characteristics

The 802.3 Network Controller-AT is a standard AT-compatible printed circuit board, approximately
33.35 cm x 10.67 cm (13.13 inches x 4.2 inches). The board can be plugged into one of the AT- or
XT-compatible slots on the motherboard. Figure 14-1 shows the 802.3 Network Controller-AT PCB.

33.35 cm (13.13 inches) | o

oo
=

7 cm
nches)

B

(

BNC
Connector

Figure 14-1. 802.3 Network Controller-AT PCB

14.4 External Connectors

The connector is an IEEE 802.3 and Version 2.0 compatible 15-pin, D-subminiature, female connector
(Clinch type DA 51220-1). Figure 14-2 lists the external connector pin assignments.

Pin Number | Assignment
o
‘ GND 8|(e )
2 Collision + 71l o @] 15
3 Transmit + s|l o ®|| 14
4 GND slle el
5 Receive + 4l o g2
6 Power Return g : o110
7 Unused 1|\ e ’J 9
8 GND o
9 Collision —
10 Transmit - External
11 GND Connector
12 Receive - Pins 1, 4, 8, 11, and 14 are inner
13 Power shield grounds. The outer shield should
14 GND be terminated to the connector shell.
15 Unused

Figure 14-2. Transceiver Cable Connector Pin Assignemnts

802.3 Network Controller -AT 14-2




O

14.5 Jumper Configuration

Figure 14-3 shows the jumper configuration for the 802.3 Network Controller—AT when it is plugged into
an AT-compatible slot with the external tranceiver selected on the Domain System workstation,

External
Transceiver
Select
(To use the Internal
transcelver, reset the
Jumpers to the BNC
position.)

Control Status
Registers Hex
Address 300

o Jo (N o
o|o]|o]o

fo!

DMA Channel 6 and
Interrupt Level 10
DMA INTERRUPT
(o] ojojojojo|ojo|o
[+ ojojojojojo|o|o

Select
716 5 0 1415121110,

,.

[0 o]0

olo o]
°

L]

)

BEY
)

~lo o]g
;o oM
o o8

jwjo ©

Figure 14-3. Standard 802.3 Network Controller-AT Jumper Configuration (AT-Compatible Slot)
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Figure 14-4 shows the jumper configuration for the 802.3 Network Controller-AT when it is plugged into
an XT-compatible slot with the external tranceiver selected on a Domain System workstation.

Physical

Address DIX External

Select Transceiver
Select

olojojo]ojojo
BNC

Control Status
Registers Hex
Address 310

(To use the Internal

transcelver, reset the

Jumpers to the BNC
position.)

ojo

lov | [N o
)

[}

DMA Channel 3 and
Interrupt Level 9

Select
DMA INTERRUPT INT RUP' MA
olojolojo|ojololojojojojo ojojojojo olo
olojolojo|olo]ojojo]o]o]O olojojo]jo olo
0 415121110 34 56789 1 3

Figure 14-4. Alternate 802.3 Network Controller-AT Jumper Configuration (XT-Compatible Slot)

14.6 Voltage and Power Requirements

The following power is consumed by the 802.3 Network Controller-AT board:
e 1.7 amps on the +5V

e 0.4 amp on the +12 V

14.7 Cooling Requirements

The heat dissipated by the 802.3 Network Controller-AT is removed by forced air cooling. The system
fan generates a suitable air flow across the board for proper cooling. :

802.3 Network Controller -AT 14-4
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Chapter | 15

Serial/Parallel Controller

15.1 Introduction

This chapter describes the specifications for the optional Serial/Parallel Controller used with Domain System
workstations. The specifications define the requirements for an AT/XT-bus compatible controller board that
includes two RS-232 serial ports and one Centronics equivalent parallel port. The board plugs into one AT/XT
slot of the Domain System. '

Three interrrupt lines are provided: IRQ4, IRQ7 and IRQ9 (this interrupt is IRQ2 on the connector, but
programmed as IRQ9). The data path is 8 bits wide and the address path is 16 bits wide.

The Serial/Paraliel Controller has the following features:
© Two RS-232 serial ports

© One Centronics equivalent parallel port

15.2 Bus Interface

Refer to Chapter 2 of this manual for AT-compatible bus interface information. The main CPU controls the
Serial/Parallel Controller board’s operation through the AT-compatible bus interface (the board plugs into an
AT/XT-compatible slot on the bus). The controller is a Slave device on the bus.
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15.3 Packaging Characteristics

The Serial/Parallel Controller from IDEAssociates is a smaller XT-size printed circuit board, approximately 12.95
cm x 10.29 cm (5.1 inches x 4.05 inches). The board plugs into one of the AT/XT-type slots on the
motherboard. Figure 15-1 shows the IDEAssociates Serial/Parallel Controller PCB.

| 12.95 ¢cm (5.1 inches) -| — gerrtiazl)
) Ol

D D U U U DCB P-1 P PTITrTIT H
00| | 10— =
: : 3 o
10.29 cm U ]
(4.05 inches) swi
Parallel
D Port
0 Y] .
(
\\.
Figure 15-1. IDEAssociates Seriall/Parallel Controller PCB
15.4 IDEAssociates /O Connectors
This section lists the I/O connectors on the IDEAssociates board and the signals carried through them. \r
15.4.1 Serial Port 1
The external connector is a 9-pin, male, D-shell, metal-backed connector mounted on an L-shaped connector
that is physically mounted to the controller board. The baud rates are programmable from 50 baud to 19,200
baud. The port generates interrupts on IRQ4.
Figure 15-2 shows the Serial Port 1 on the IDEAssociates serial/parallel board.
-
Iy\\
\/‘x
.
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.............

[ S S WA W N W N |

. )
Serial Port 1 /13 o)
" 12|l ¢ ® 25
—
1 11 ° o124
10| o ® |23
] 2 of| ¢ @[22
3 Z< W 8[] ¢ ®112
7 [ ] 20
4 ® 19
6 Y °
5 5|1 ¢ ®]|18
u| ell17
° 4 ®
3 ° o]l 16
e }l15
f : ol
On-Board External External
Connector Connector Connector
Pin # Signal Name Pin #
6 Serial Data In 3
1 Serial Data Out 2
3 Data Set Ready (DSR) 6
7 Clear To Send (CTS) 5
4 Data Terminal Ready (DTR) 20
2 Request To Send (RTS) 4
8 Signal Ground 7
9 Carrier Detect 8
5 Ring Indicate 22
Not Connected All other pins

Figure 15-2. IDEAssociates Serial Port 1
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15.4.2 Serial Port 2 C

Serial Port 2 is electrically and functionally equivalent to the specifications outlined for Serial Port 1 with the
following exceptions:

® The connector is a 25-pin, female, D-shell, metal-backed connector mounted on an L-shaped bracket
that is not connected to the controller board. A ribbon cable links the connector on one end to the set of
pins on the controller board at the other end.

® The port generates interrupts on IRQ2 (logically connected to IRQ9).

Figure 15-3 shows the Serial Port 2 on the IDEAssociates serial/parallel board.

oSelgal Port'2 5
n-Board Pins ﬂ f.\
\ HIEH b
2 ... CE oo . 1(1; : o||2s T
-1 ............. = [ gg 58) ® : g? e
1 [ 8o | 7 : o |20
E - 9 83 6 ° ® 1|19
] T ag s||e®]|e
T B ] gg 4 o Y 16
] [ ao o 311 e : 15
2 : o4
External\1 \ﬁJ
On-Board Connector (\
Pin # Signal Name Pin # External "
5 Serial Data In 3 Connector
3 Serial Data Out 2
11 Data Set Ready (DSR) 6
9 Clear To Send (CTS) 5
14 Data Terminal Ready (DTR) 20
7 Request To Send (RTS) 4
13 Signal Ground 7
15 Carrier Detect 8 »
18 Ring Indicate 22 : N
* Not Connected * \

* All other pins.

Figure 15-3. IDEAssociates Serlal Port 2

15.4.3 Parallel Port

The parallel port is functionally equivalent to the Centronics specification for printing devices. It is a 25-pin,
female, metal, D-shell connector. All input and output signals conform to standard commercial TTL levels and
temperature ranges. This port generates an interrupt on IRQ7 when an acknowledge pulse is received.
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Q Figure 15-4 shows the parallel port on the IDEAssociates serial/parallel board.

.......... Female Male
---------- o o
| 1{e ) f’o\
2(lo o] 1|e,
all ofl15 15(] o °
J1 slo® 16 16{|le °
o © 17 17l o ®
B 5 olls 18f]lo
5 511®o]l19 19lle ©
lloelj2o 20]le 2 32 ¢
sllsellzt 21f|e8 3% ¢
olle®][22 22(|ee EY
2 11ll e © 23 28 ° o ]
oll24 24]le i
}g 3 oll2s 25(le : 1§
N’ O
On-Board 36-Pin Male
25-Pin Female D Centronics-Type
I I I Connector Signal Connector
Pin # Name Pin #
1 Strobe 1
2 Data Bit O 2
3 Data Bit 1 3
4 Data Bit 2 4
5 Data Bit 3 5
6 Data Bit 4 6
7 Data Bit 5 7
8 Data Bit 6 8
9 Data Bit 7 9
10 Acknowledge 10
11 Busy 11
12 Paper Empty 12
13 Select 13
14 Auto Feed Not Connected
C) 15 Error 32
' 16 Initialize Printer 31
17 Select Input Not Connected
18-25 Ground 19-26
Not Connected 14 - 18, 27 - 30,
Not Connected 33 - 36

Figure 15-4. IDEAssoclates Parallel Port
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15.5 Switchpack Settings @

Figure 15-5 shows the switchpack settings for the IDEAssociates serial/parallel board.

The blackened side
J) _ _ indicates the rocker
- ~ switch depressed on
that side.

Standard Settings

Physical
Address
Range

378 - 37F
Parallel Port

3F8 — 3FF
Serial Port 1

2F8 - 2FF
Serial Port 2

PUE T W T WO S W |
T

IRQ4 for
Serlal Port 1

NOOAEOON 2

N AN =

IRQ9
] Serial Port 2

Alternate Settings

Physical
AR dress A
ange ! mm|| 4 '
278 - 27F Cl)2
Parallel Port - 3
2F8 - 2FF )4
Serlal Port 1 CcCmmlls
| g 3
218 - 21F
Serlal Port 2 [ |7
oft On
swi1 o

Figure 15-5. IDEAssociates Switchpack Settings S

15.6 Voltage and Power Requirements

The following voltage is provided (via the motherboard) to the Serial/Parallel controller board:
® +5.0Vat0.7 amp
® +12.0 V at 0.05 amp
® -12.0 V at 0.05 amp

15.7 Cooling Requirements

The heat dissipated by the Serial/Parallel Controller is removed by forced air cooling. The system fan generates ( .'
suitable air flow across the board for proper cooling.
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Chapter 16

O PC Coprocessor

16.1 Introduction

This chapter describes the specifications for the PC Coprocessor used with the Domain System workstations. The
specifications define the requirements for an AT-bus compatible controller board that is used to simulate the PC
user environment and perform related functions on a Series 3000 or Series 4000 node. The board plugs into one

AT-size slot of the Domain System.
!

The default interrupt line is IRQ11. The alternate interrupt line is IRQ15.
O The default 16-bit DMA request line is DRQS5.

The PC Coprocessor features a socket for the optional MC80287 floating—point coprocessor.

16.2 Bus Interface

Refer to Chapter 2 of this manual for AT-compatible bus interface information. The main CPU controls the PC
Coprocessor board’s operation through the AT-compatible bus interface (the board plugs into an AT-compatible
slot on the bus). The controller acts as a Slave device on the bus. However, when directing the actions of another
PC-type adapter board (8- or 16-bit), the PC Coprocessor acts as a Master on the bus.
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16.3 Packaging Characteristics

The PC Coprocessor is an AT-size printed circuit board, approximately 33.66 cm x 11.43 ¢cm (13.25 inches x 4.5
inches). The board plugs into one of the AT-size slots on the motherboard. Figure 16-1 shows the PC

Coprocessor PCB.

Socket for the Optional

MCSOZB?@Q;Point Coprocessor

.43 cm
inches)

Y
U‘—L

(4.

I oot

8
8
!
8

[ | ]
s o |

— =

v
1
v
n
4
B

so—
—
—

1

-

8
8
9

ol

o
10

il

Figure 16-1.
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33.66 cm (13.25 inches)

16.4 Jumper Configuration

Figure 16-2 shows the standard jumper configurations for the PC Coprocessor PCB.

Base Address
$C00000
IRQ11

DRQb5

PC Coprocessor

16-2

E = Jumper Installed

PC Coprocessor PCB

Figure 16-2. PC Coprocessor Standard Jumper Configuration

P

Jumper Block {

AN



Q Figure 16-3 shows the alternate jumper configurations for the PC Coprocessor PCB.

| = Jumper Installed

Base Address
$D00000

IRQ15

DRQ5

Figure 16-3. PC Coprocessor Alternate Jumper Configuration

16.5 Voltage and Power Recquirements

O The following voltage is provided (via the motherboard) to the PC Coprocessor board:

+5.0 V at 2.8 amps

16.6 Cooling Requirements

The heat dissipated by the PC Coprocessor PCB is removed by forced air cooling. For proper cooling, the system
fan generates a suitable air flow across the board.

16.7 Environmental Specifications

The controller must operate error free with no derating of any specified operating or reliability parameter in the
following environments:

@ Temperature: 50° F to 100° F (10° C to 38° C)

o Altitude: 0 to 10000 feet (0 to 2.1 km)

© Humidity: 0% to 95% maximum

© Shock: 2.5 G peak (1/2 sine wave, 11-msec duration on any axis)

0 Vibration: 0 to 63 Hz, 0.005 inches peak-to-peak, 63 to 500 Hz, 1.0 G peak maximum
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Appendix A

Series 3000 AT-Compatible
Bus Timing Diagrams

This appendix contains timing diagrams for the 6~-MHz AT-compatible bus processes in the Series 3000.
Table A-1 contains reference information for the cycle times shown in the timing diagrams contained in
this chapter. Find the reference number in a diagram and refer to the table for the correct cycle times.

Series 3000
A-1 - AT-Compatible Bus Timing Diagrams




Table A-1. Series 3000 AT-Compatible Bus Cycle Times

Time (Nanoseconds) Time (Nanoseconds)
Number Characteristic Minimum_Maximum Number Characteristic Minimum__Maximum
1 CLOCK High to BUS CLOCK High 0 15 44 SA19 - SAO Valid to SMEMW.L Asserted 130 —
2 CLOCK High to BUS CLOCK Low 0 15 45 MEM_CS16.L Negated to CLOCK High 37 —
3 CLOCK High to BALE High 0 30 46 SD Valid to SMEMW.L Asserted 100 —
4 CLOCK High to BALE Low 0 30 47 SD Valid to IOW.L Asserted 100 —
5 CLOCK High to MEMR.L Low 0 22 48 IOR.L, IOW.L Width Asserted 750 —
6 CLOCK High to LA23 - LA17 Valid 0 10 49 10_CsS16.L Negated to CLOCK High 37 —
7 LA23 - LA17 Valid to MEMR.L Asserted 160 — 50 CLOCK High to IOR.L, IOW.L 0 22
8 CLOCK High to SA19 - SA0Q Valid 0 35 51 CLOCK High to IOR.L, IOW.L Negated 0 22
9 SA19 - SA0 Valild to MEMR.L Asserted 48 — 52 CLOCK High to AEN Asserted 0 60
10 CLOCK High to SMEMR.L Asserted 0 22 53 CLOCK High to AEN Negated 0 60
11 SD15 - SDO Valid to CLOCK High 30 — 54 MEMR.L Width Asserted 333 —
12 CLOCK High to SD15 - SDO Invalid 10 — 55 BALE Width Asserted 830 —
13 IO_CH_RDY Asserted to CLOCK High 20 — 56 SA7 - SAQ Valid to MEMR.L Asserted 166 —
14 CLOCK High to IO_CH_RDY Negated 10 — 57 CLOCK High to REFRESH.L Asserted 0 20
15 MEM_CS16.L Asserted to CLOCK High 37 - 58 CLK Low to DACK High — 170
16 CLOCK High to SBHE.L Asserted 0 22 59 CLK Low to AEN High —_ 200
17 MEMR.L, SMEMR.L Width Asserted 330 — 60 Address Float to Active from CLK High — 170
18 Memory Read Cycle Time 666 — 61 READ or WRITE Active from CLK High — 150
19 CLOCK High MEMR.L Negated 0 22 62 CLK High to READ or WRITE High — 190
20 CLOCK High SMEMR.L Negated 0 22 63 CLK High to WRITE High - 130
21 CLOCK High SA19 - SAQ Invalid 83 - 64 CLK High to READ High - 190
22 MEM_CS16.L Width Asserted 370 - 65 CLK High to TC High — 170
23 SBHE.L Width Asserted 400 — 66 CLK High to TC Low — 170
24 BUS CLOCK Width High 75 ) 67 DRQ to CLK Low Setup Time 0 -
25 12 MHz CLOCK Cycle Time — 83 68 CLK Low to DACK Low — 170
26 BUS CLOCK Cycle Time — 166 69 CLK High to AEN Low — 130
27 MEMR.L Width High 330 — 70 WRITE High to Address Hold Time — 283
28 BALE Width Asserted High 75 90 n CLK High to READ or WRITE Float - 120
29 SD15 - SDO Valld from MEMR.L Asserted 310 — 72 MASTER.L Negated from DRQ Negated" - 250
30 Memory Write Cycle Time 500 — 73 SA19-0, LA23-17 Tristate Master Negated — 50
31 MEMW.L, SMEMW.L Width Asserted 330 - 74 DACK Asserted to MASTER.L Asserted 50 -
32 SD15 - SDO Valid to MEMW.L, SMEMW.L 20 - 75 Bus Driven from MASTER Asserted 166 —
33 MEMW.L, SMEMW.L Width Negated 166 — 76 MEMCMD, IOCMD Asserted from Master.L 333 —_
34 SA19 - SAO Valid to IOW.L Asserted 130 — 77 Master Width Asserted - 12 s
35 10_CS16.L Width Asserted 200 — 78 MEMR.L, SMEMR.L, OWS Width Asserted 160 —
36 I0_CS16.L to CLOCK High 37 - 79 OWS to CLK High 50 -
37 IOR.L, IOW.L Width Asserted 250 - v 80 MEMR/W, SMEMR/W, OWS 415 -
38 SD15 - SDO Valid from IOR.L, IOW.L High 60 — 81 MEMR.L to valid SD15-0 - 250
39 SA19 - SAQ Valid from IOR.L, IOW.L High 60 — 82 MEMR.L to SD15-0 invalid - 80
40 SD15 - SDO Valid to CLOCK High 30 - 83 IOR.L to SD15-0 valld - 200
41 CLOCK High to SD15 - SDO Invalid 10 — 84 IOR.L to SD15-0 Invalid - 0
42 BALE.L to SMEMW.L Asserted 45 —
43 SMEMW.L Width Asserted 750 _ VCC =4.75 V dc to §.25 V dc TA = 0oto 700C
Series 3000 AT-Compatible Bus Timing Diagrams A-2
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Figure A-1. Bus 16-Bit Memory Read Cycle
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* Internal signal on the CPU/Motherboard.
| Not available on the Bus.

Figure A-2. Bus 16-Bit Memory Write Cycle
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Figure A-3. Bus 16-Bit I/O Read Cycle
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Not available on the Bus. :

Figure A-4. Bus 16-Bit 1/0 Write Cycle .
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Not available on the Bus.

Figure A-5. Bus 8-Bit Memory Read Cycle
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Not available on the Bus.

Figure A-6. Bus 8-Bit Memory Write Cycle ;
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Figure A-7. Bus 8-Bit I/0 Read Cycle
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Appendix B

Series 4000 AT-Compatible
Bus Timing Diagrams

This appendix contains timing diagrams for the 8-MHz, AT-compatible bus processes in the Series 4000.
Table A-1 contains reference information for the cycle times shown in the timing diagrams contained in
this chapter. Find the reference number in a diagram and refer to the table for the correct cycle times.

Series 4000
B-1 AT-Compatible Bus Timing Diagrams




Table B-1. Series 4000 AT-Compatible Bus Cycle Times

Time (Nanoseconds) Time (Nanoseconds)
| _Number Characteristic Minimum Maximum Number ___Characteristic Minimum Maximum
1 CLOCK High to BUS CLOCK High 0 15 45 MEM_CS16.L Negated to CLOCK High 37 —_
; gtggz ::% :0 g:fEC:F:K Low g ;g 46 SD Valid to SMEMW.L Asserted 90 -
] g -
4 CLOCK High to BALE Low 0 20 47 SD Valid to IOW.L Asserted 90
5 CLOCK High to MEMR.L Low 0 22 48 IOR.L, IOW.L Width Asserted 560 —
6 CLOCK High to LA23 - LA17 Vald 0 10 49 I0_CS16.L Negated to CLOCK High 37 —_
7 LA23 - LA17 Valid to MEMR.L Asserted 115 - 50 CLOCK High to IOR.L, IOW.L 0 22
8 CLOCK High to SA19 - SAQ Valid 0 3 §1  CLOCK High to IOR.L, IOW.L Negated 0 22
9 SA19 - SA0 Valid to MEMR.L Asserted 28 - 52 CLOCK Hiah to AEN Asserted 60
10 CLOCK High to SMEMR.L Asserted 0 22 gh to sserte g
1 SD15 - SDO Valld to CLOCK High 30 - 53 CLOCK High to AEN Negated 60
12 CLOCK High to SD15 - SDO Invalid 10 - 54 MEMR.L Width Asserted 250 -
13 10_CH_RDY Asserted to CLOCK High 20 - 55 BALE Width Asserted 625 —
14 CLOCK High to I0_CH_RDY Negated 10 - 56 SA7 - SAO Valld to MEMR.L Asserted 125 -
15 MEM_CS16.L Asserted to CLOCK High a7 - 57  CLOCK High to REFRESH.L Asserted 0 20
16 CLOCK High to SBHE.L Asserted 0 22 58 CLK Low to DACK High — 170
17 MEMR.L, SMEMR.L Width Asserted 250 - 59 CLK Low to AEN High —_ 200
18 Memory Read Cycle Time 375 - 60 Address Float to Active from CLK High — 170
19 CLOCK High MEMR.L Negated Y 22 61 READ or WRITE Active from CLK High — 150
20 CLOCK High SMEMR.L Negated 0 22 62 CLK High to READ or WRITE High - 190
21 CLOCK High SA19 - SAO Invalid 62 —_ 63 CLK High to WRITE High . 130
22 MEM_Cs16.L Width Asserted 190 - 64 CLK High to READ High — 190
23 SBHE.L Width Asserted 310 - 65 CLK High to TC High - 170
24 BUS CLOCK Width High 55 70 66 CLK High to TC Low —_ 170
25 16Mhz CLOCK Cycle Time - 62 67 DRQ to CLK Low Setup Time 0 —
26 BUS CLOCK Cycle Time - 125 68 CLK Low to DACK Low - 170
27 MEMR.L Width High 126 — 69 CLK High to AEN Low — 130
28 BALE Width Asserted High 55 70 70 WRITE High to Address Hold Time - 283
29 SD15 - SDO Valid from MEMR.L Asserted 195 -
31 MEMW.L, SMEMW.L Width Asserted 250 _ 72 MASTER.L Negated from DRQ Negated — 250
32 SD15 - SDO Valid to MEMW.L, SMEMW.L 20 — 73 SA19-0, LA23-17 Tristate Master Negated — 50
33 MEMW.L, SMEMW.L Width negated 125 - 74 DACK Asserted to MASTER.L Asserted 50 -
34 SA19 - SAQ Valid to IOW.L Asserted - 90 - 75 Bus Driven from MASTER: Asserted 125 —_
35 10_CS16.L Width Asserted 162 - 76 MEMCMD, IOCMD Asserted from Master.L 250 -
36 10_CS16.L to CLOCK High 37 - 77 Master Width Asserted —_ 12 s
37 IOR.L, IOW.L Width Asserted 185 - 78 MEMR.L, SMEMR.L, OWS Width Asserted 125 — :
38 SD15 - SDO Valid from IOR.L, IOW.L High 40 - 79 OWS to CLK High 30 -
39 SA19 - SA0 Valid from IOR.L, [OW.L High 40 - 80 MEMR/W, SMEMR/W, OWS 313 -
40 SD15 - SDO Valid to CLOCK High 30 - 81 MEMR.L to valid SD15-0 - 250
41 CLOCK High to SD15 - SDO Invaiid 10 - 82 MEMR.L to SD15-0 invalid — 80
42 BALE to SMEMW.L Asserted 0 30 -0 val -
43 SMEMW.L Width Asserted 560 — :i 'lg:",: - :g:g_g :nv':"d 230
44 SA19 - SAQ Valid to SMEMW.L Asserted 100 - ) -
VCC =4.75Vdcto 5.25Vdc TA =00 70°C
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Flgure B-1. Bus 16-Bit Memory Read Cycle
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Figure B-3. Bus 16-Bit I1/0 Read Cycle
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Figure B-4. Bus 16-Bit 110 Write Cycle
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Figure B-6. Bus 8-Bit Memory Write Cycle
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Figure B-7. Bus 8-Bit 1/0O Read Cycle
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Figure B-8. Bus 8-Bit 110 Write Cycle
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* Internal signal on the CPU/Motherboard.
Not available on the Bus.

Figure B-9. Bus DMA Cycles
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* Internal signal on the CPU/Motherboard.
Not available on the Bus. :

Figure B-10. Bus Refresh Cycle
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Series 4000 AT-Compatible Bus Timing Diagrams B-14

o ™ o o




16MHz [/ s1 s2/

s3
1 & 2

A3 4 <

— ¢
sw [sv(v_\% sw\ sw ésw 4l ss\ Y / W/ WV L \

26

MEMW.L S & X

80 e
=
o

L S g g
& LI g e
| A 23_] ‘7 o o

3 &
a5

., e

.
o
&

— w e g
QI WS WSS ]
o g o o o e .
S o ) V4

> K

AT AT Saer ) [T S e e Sy PO

B R W @ o >

SA19—0 o o T e Rt &
o Rt )

SMEMW.L T\ €

80

2> 32 K

T T
=0 e e T o S
Lt S T .x“‘ o Ry

Rl A Eary

,. A e e —
gt

S S iy Sty
Ry \" A ﬁ R

OWS.L

— 7 -
W 9 &~
Gt S

R o

MEMCS16.L

Figure B-13. Bus 8-Bit Memory Write Cycle (Zero Wait State)
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Reader’s Response

We use readers’ comments to revise and improve our manuals.

Document Title: Domain Series 3000/Series 4000 Technical Reference
Order No.: 008778

Revision: 03

Date of Publication: August, 1987

What is the best feature of this manual?

Please list any errors, omissions, or problem areas in the manual. (Identify errors by page, section, figure,

or table number wherever possible.)

What type of user are you?
: System programmer; language

Applications programmer; language

Manager/Professional

Technical Professional
Administrative/Support Personnel
Other

How often do you use the Domain system?

Nature of your work on the Domain system:

Your Name Date
Organization

Street Address

City State Zip

No postage necessary if mailed in the U.S.
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