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FOREWORD

This document describes the hardware structure and basic operation of the ™
General Automation ZEBRAR 1700/1750 Series.

Section 1 describes the ZEBRA System organization and provides an
introduction to the oEerating systems available with ZEBRA: XENIXza
(ZEBRA 1700) and PICK™ (ZEBRA 1750).

Section 2 provides a description of the ZEBRA 1700/1750 motherboard and its
ma jor subsystems. Following this, Sections 3 through 6 descri e the SASI
Input/Output (I/0) Interface, the ZEBRA 1700 Memory Management:Unit, I/0
Subsystems, and Memory Expansion. Section 7 concludes with a description of

ZEBRA 1700/1750 power supply characteristics.

ZEBRA subsystems manufacturers are:
Document No.

88A00757A PICK Operator Guide 4
88A00760A Quick Guide for_the PI
88A00774A PICK Utilitieséﬁh;de
88A00817A  ZEBRA 1700/1750 In#igallation Guide

88A00800A ZEBRA XENIX Programmér Manual

88A00803A ZEBRA XENIX Installation, Operation and Administration

;,pérating System

88A00818A

CAUTION

“unplugging power cables, or removing
* boards from ZEBRA, system power must
“&x  be OFF.

*

Jededededede ok e e dedede dede Jek ok de e e e e de e ek ek e gk de ke e e e ek

¥

* ¥ ¥ % * ¥ ¥ *

iii



8A00820A

ZEBRA 1700/1750 Subsystem Manufacturers:

IOMEGA Corporation
4646 South 1500 West
Ogden, Utah 84403

RODIME PLC

25801 Obrero, Suite 6 BN

Mission Viejo, CA 92691

OMTI ,
A Subsidiary of Scientific MicroSystems, Inc.
557 Salmar Ave.
Campbell, CA 95008

ARCHIVE Corporation
3540 Cadillac
Costa Mesa, CA 92626

Motorola, Inc.
3501 Ed Bluestein Blvd.
Austin, TX 78721

N
Standard Microsystems Corporatigm
35 Marcus Blvd. ;
Hauppauge, NY 11788
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introduction{jﬁ |

R

The ZEBRA system is a compact, high-speed, table-top computer system gupgq;ted
with the PICKR and XENIX'M operating systems. The PICK version is ‘identified
as ZEBRA 1750, the XENIX version as ZEBRA 1700. Figures 1-1 and 1-2 fllustrate
the functional structure of ZEBRA. ‘
1.1 SPECIFICATIONS

Size:

Weight:

Color:

Power Requirements: 100/120 VAC, 3 Amps.

220/240 VAC, 1.5/

3ine to breaker box with

115 VAC +5% 4.3 !
' ypreferred.

separate b

Environmental: 55°F t%EQSOF amb¥ént temperature; 70°F is optimum.
Maximum gamperature change per hour: 25°F.
ative humidity, non-condensing; 65% is

CPU Speed: fock rate.

Fixed Winchester: & 20MB 40MB formatted.

MB standard 1/4-inch cartridge with QIC-24.
ata format.

1-1
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IMC |
STANDALONE |
|

- lm_ —— e
|
000N
CENTRONIX RS423
PARALLEL 6 SERIAL
PRINTER 1/0 PORT
PORT
r S SN au. — 1 :‘-—f’:,
| expansion | -
| ENCLOSURE -
L d
MOTHERBOARD T T 10000311A - ,
MC68000L10 CPU ey
126KB RAM SAS| OR "\, SASI
31D03367A
(SE) rr_ —_———— g
T
I RAM }“ sn.: 1/4” QIC
‘ i TAPE
31C03364A L |
%MB MAX. —— e —
orR 4 77A00229A
31C03378A — e —
memax. | T 1
I ¢ = OMTI 5300
| RAM : CONTROLLER
NS CGENND SENNNS J
\ L - 31C08004A05 31C08004A02
W - —
o LAN RODIME RODIME
COAX CABLE | 20/40M8B 20/40MB
<+
| I |
77A00230A
F————
' RS423
6-PORT
STANDARD
OPTIONAL = — — —
Figure 1-1, ZEBRA 1750
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CENTRONIX RS423
PARALLEL 6 SERIAL
PRINTER 1/0 PORT
PORT
r———=
I expansion |
}  ENCLOSURE |
MOTHERBOARD ' T 10p00311A ,
31D03367A
(SE) 31D03322A :
SLOT "
RAM 5 IOMEGA _ 1/4" QIC
smB TAPE
31C03364A
%MB MAX.
OR 77A00229A
31C03378A —_———
1MB MAX. {— —}
| RAM | 2 OMT) 5300
i CONTROLLER
L— L W ] J
31C08004A02
MMU/CPU *RODIME RODIME
MC 68010L10 20/40MB 20/40MB
31C03335A ) 77A00230A
(SW) :
RG-62 I
COAX CABLE |
<

STANDARD

OPTIONA

Figure 1-2. ZEBRA 1700
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Communications Ports:

Port O - Port 4: RS-423, 9-pin connector, 9600 baud, asynchronous,
serial 8 bits with 1-1/2 stop bits. Port O is
normally used with a local CRT terminal; Ports 1l-4
are available for support of RTS, CTS, DTR and DSR.

Port 5: RS-423, 25-pin connector, 9600 baud, asynchronous,
serial 8 bits with 1-1/2 stop bits.

Parallel Printer: Cable connector (36—-pin) for Centronix-cQMpatibLe
parallel printer.

Network 1,2 Two Coax connectors provided if the LAN option
is selected..

1.2 ZEBRA 1750

The ZEBRA 1750 series is centered on a single “mot
10 MHz MC68000R microprocessor, 128KB of dynamic¢ R s Memory

(RAM), Erasable Programmable Read-Only Memory (EPROM), 8ix serial Input/Output
(1/0) ports, one parallel printer port, five ipfgin slots for removable option
boards and a Shugart Associates System Interface AASI) bus. Figure 1-1 is a

general layout of these modules. The SASI bus caﬁié:ive one of the following

OMTI Controllers: A

ontaining the

1. OMTI 5100 for handling one Winche WSMB cartridge disk (CD).

2. OMTI 5300 for handling one Wincheste
&,
Available options for the ZEBRA 17 nclude:

mone 1/4” cartridge tape (CT).

- 128KB or 384KB of memory add-on (JS) as the first memory expansion and a
512KB second memory exéiggion (in J4, yielding 768KB or 1MB total memory)
of RAM 3
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1.3 ZEBRA 1700

The ZEBRA 1700 series (Figure 1-2) is centered on the same motherboard as ZEBRA
1750 with one major difference: the CPU chip, MC68010R, is a part of the
Memory Management Unit (MMU) required for running under XENIX.

The basic RAM for the ZEBRA 1700 is 512KB, 128KB on the motherboard, and 384KB
on a separate board mounted in slot 1. The maximum ZEBRA 1700 RAM is 1024KB,
achieved by the addition of a 512KB board in slot 4. Other ZEBRA 1750 options
described above (with the exception of IMC) are also available for the:ZEBRA
1700.

1.4 XENIX 1700 OPERATING SYSTEM

ZEBRA 1700 is provided with the XENIX operating system, The XENIX operating
system is a multi-user, multi-tasking, system. It requires the ‘addition of the
MMU board. w5

1.5 PICK OPERATING SYSTEM

ZEBRA 1750 is provided with the PICK operating’siiggm. The PICK operating
system is a multi-user data base management systeﬁ%%?This is based on a virtual
disk memory management system providing o¥@®. 8 billion bytes of logical address
space. Multiple users can access any part his address space up to the
available disk storage. e

1-5/1-6
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motherboard

The ZEBRA Motherboard is an integrated system component on a multiple-layer
printed circuit board. This board is a complete single-card computer = =
consisting of the MC68000 microprocessor for the ZEBRA 1750, 128K bytes of
Random~Access Memory (RAM), Read-Only Memory (ROM), six serial Input/Output
(1/0) channels, and the parallel printer interface. The ZEBRA.1700 micro-

processor (MC68010®)is mounted on the Memory Management Uni’iQMMH}rboard for
use under XENIX (see Section 4.0). :

The major functional areas of the CPU board and their physical locations are

shown in Figure 2-~1 and described in subsequent section

NOTE

The terminology used in thias. document
observes the following convenfions:
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2681
DUART BANK 0
_— EXECUTIVE ’
CONNECTOR :im“ 1o EPROMS
7201 {70A01563A01, 02} J6 PARALLEL
20 vonT PORT CONNECTOR

PORT

THL Syt K8
&mﬁ n.@u
b

|— (70A01204A01, 02)

M —116
RESET

.
20 LW AL U
-

by o o
e i

1 :‘0..?- - "' . ey e
0 kYt -'-“"‘;:':‘*3:3 mo . ﬁ;‘,‘-‘,-:) Loy MCB8000L 10 (175¢
" < s

3..‘2:22‘.3'-’-33:3""’2’.

T~ -~
- — m
- e
' .
( coiTiea RN ~—— MCB8010L10 (170
~ \A
TO [T ] _
EXPANSION [s— J7D ; 3
ENCLOSURE S ) e
(10D00311A) ! pamn i
i
X
3
eres L
Sv -l mﬁm b RAM
unnaf :5 128K8B
£ a Iﬂfun II“'IM HM wﬁl 0
. -- # ARBAAS BUININSA ASSNTMACAA
: gy e 1
o 2
OMTI 5100
OR 5300 BOARD P77
(77A00247A )
77A00248A) | green Lo
J7 CONNECTOR

aFigure 2-1.

“—— RED LED
SAS!I SIGNALS

SASI BUS

‘21C01658A11

ZEBRA 1700/1750 Motherboard - 31D03367A
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2.1 MICROPROCESSOR

The microprocessor (Motorola MC68000 for ZEBRA 1750, MC68010 for ZEBRA 1750)
is a high-performance computer chip with an internal 32-bit architecture and X
a 16-bit data bus. This microprocessor features seventeen 32-bit registersa: -
nine address registers and eight data registers. Two of the address registers
are alternates depending on whether the system is in the supervisor or user
state, so that eight address registers are used at any one time. L

The microprocessor instruction set and addressing modes are both extremely
regular in their implementation with a minimum of special cases, thus making
high-level language code generation fairly simple.

The microprocessor manipulates three major data formats:
1. 8-bit bytes,
2. 16-bit words,.

3. 32-bit long words.

The microprocessor can operate in supervisor oL er states, assuring a
secure operating system. The CPU has been desié'{@;ﬁo fully utilize the high
performance of the microprocessor by providing on-c&rd RAM that will operate
without wait states at the 10 MHz speed o¥atHR system.

2.1.1 MEMORY ALLOCATION

B address range which is divided into six
Ripllows:

The MC68000 microprocessor has a;ﬁ
specific areas. These are defined 4

$000000 > $S1FFFFF - Maj
$200000 > $3FFFFF — ROM
$400000 > $5FFFFF - ROM
$600000 > $7FFFFF # On-boar® system resources

$800000 > $9FFF Reserved area for expansion options
$A00000 > SFFFF sggved for memory map option

User mode access from tFe microprocessor is limited to the main memory
address range_€§000000 through $1FFFFF). Access outside of this range in

user mode cgéfé us-error condition. Supervisor access is permitted over

The ma croprdéessor bus is available at five individual 60-pin expansion
conneg 8 (J1-J5) to allow the addition of memory and Input/Output (I/0)
exp oy

2-3



88A00820A

2.2 RANDOM ACCESS MEMORY (RAM)

The ZEBRA 1700/1750 motherboard contains a standard base memory of 128K
bytes. This RAM is located at the low end of the 2MB addressable memory
space (i.e., $000000 to $1FFFFF). Memory capacity can be expanded with the
following memory boards: :

Memory
Memory Board Base Option
1750 128KB
31C03364A01 J5 128KB
or
31C03364A11 J5 384KB
31C03364A21 J4 512KB
1700 128KB
31C03364A11 J5 384KB
@;C03364A21 J4 512KB

Memory read cycles by the microprocessor are performed without wait states.
Memory write operations have one wait state added. T

The dynamic RAM is refreshed every two milliseco

that is activated by a level 7 interrupt g
interrupt is generated by the counter/tim
Receiver /Transmitter (DUART) O (see S
takes approximately 70 microseconds.

y a firmware routine
_the mic¥oprocessor. This

Dual Universal Asynchronous
byl). The refresh operation

Memory protection is provided by pyte parf€y.
cycle causes a bus error conditidm
memory cycle. A specific procedure
error was caused by parity or by some

A parity error during a read
the microprocessor during the next

gt be used to determine if the bus
®ther event (see Section 2.8).

i,ce the mBECroprocessor is not informed
he parity error until the following

smycle, the specific address of

Hty error may be difficult or

impégsible to ascertain.

Immediately £6116%

A 4ing RESET, the memory parity detection is disabled and the
RAM can only™}

Ttten into. Reading from address $000000 and above returns
Programmable Read-Only Memory (EPROM) bank #0. This con-
he "boot mode” and is exited as described in Section 2.3.

dition calle

n connector is integral to the main memory circuitry and provides
8 .for addition of up to 896K bytes of dynamic memory, bringing the
total systém RAM to a maximum of 1024K bytes (1MB).
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2.3 PROGRAMMABLE READ-ONLY MEMORY (PROM)

The ZEBRA 1700/1750 mothérboard (Figure 2-1) provides two banks (32K bytes
total) of Programmable Read-Only Memory (PROM) employed by Executive and

Diagnostic firmware (Appendix A). The address range for each bank and jumper
positions are as follows (see Figure 2-1 for jumper location): e

Address Raﬁge - Bank #0 Address Range - Bank #1 JP6 JP7
$200000 > $203FFF $400000 > $403FFF -2 1-Z

The decoding of the EPROM address rolls over at the end of each dé%ftéfsolg
that multiple images of the EPROM fill the entire 2MB space for each bank.

Immediately after a system reset, bank #0 appears at addresS‘$000000 for read
operations as well as $200000. This condition is called the ot
While in the boot mode, memory parity errors are ignored, read: operations

from main memory return data from EPROM bank #0, and the green ‘SELFTEST PASS
LED is turned off.

Writing a word value of $0000 to address $200000 will. - the boot mode,

reset the Power Fail Flag, and turn off the SELFTES® S-LED. Writing a

value of $0001 to address $200000 will exit the boot uode, reset the Power
Fail Flag, and turn on the green SELFTEST PASS*LED.

A red HALT LED is connected to the microprocess galt line. This LED is
illuminated during reset and whenever the croproca%sor is in halt mode.

2.4 INTERRUPTS

bered 1 through 7; level 7 is the
CPU board has an interrupt priority

sor status register. Interrupts are
bater than the current microprocessor

The CPU board has seven interrupt levels
highest priority. At any time, o
number set as a part of the microp:
acknowledged for all priority levels

priority contained in the microprocessor status register. Interrupts are
prohibited for all priorit¥
processor priority contained
for level 7 interruptégyhich a

ess than, or equal to, the current micro-
de microprocessor status register, except
non-maskable. When an interrupt is acknowl-
sor priority is set to the level of the interrupt

: yrocessor is configured to handle interrupts in
terrupt levels are assigned as follows:

edged, the microproc
request. The MC68(Q
the auto-vector mod

Interrupt Level Source

Refresh timer in DUART O

Power Fail Flag

Real-Time Clock (RTC) timer in DUART 1

Both 2681 DUARTs and the 7201 MPSC (Multi-Protocol
Serial Controller)

Parallel printer interface

Available for option boards

SASI bus interface




88400820A

2.5 SERIAL I/0 PORTS

This section describes a set of I/0 ports that are standard with all ZEBRA
1700/1750 systems. These systems can be equipped with up to two added sets
of six I/0 ports. Section 2.6 describes the 6-port Expansion Board, its pin
assignments, and register addresses. e

As shown by the physical layout (Figure 2-1), the CPU board is equipped to
support six fully independent 1/0 ports, designated as J8 through J13 on the
back panel. Logically, these are identified as Port O through Port 5, as
noted on Figure 2-1. Each port is programmable with respect to baud rate,
character length, and number of stop bits, connecting to RS-423A drivers and
receivers. The RS-423 interface permits more reliable operation over long
cable distances and is compatible with RS-232C devices. :

As shown by Figure 2-2, two unique serial communication contrglgers are
employed and implemented as follows:

= Ports O through 3 are implemented using two Signet SCN2681 DUART
integrated circuits. Each DUART supports two cﬁanﬁéfs;ﬁusing
asynchronous transmission only.

- Ports 4 and 5 are implemented using a single:NEC 7201 MPSC integrated
circuit. Port 4 supports asynchronous transmigsion only. Port 5 is
programmable to support either async ous or Synchronous transmission
and configured to allow the use of a wernal clock (at present, only
asynchronous transmission is supp ggerating systems supplied by
General Automation, Inc.).

Ports 4 and 5 are handled by @ differem® driver than that used for Ports
0 through 3 and allow three ddditional baud rates. The baud rates are
as follows:

Ports 0 - 3 Ports 0 - 3 Ports 4 & 5

- 1,800.0 1,800.0
75.0 2,000.0 2,000.0
110.0 2,400.0 2,400.0
134.5 - 3,600.0
150.0 4,800.0 4,800.0
300.0 - 7,200.0
i 00.0 9,600.0
00.0 19,200.0

2-6
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SELECT
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——eeeeP! 2681

DUART

PORT 0 :
po—————— (SYSTEM ﬁ, kel
8 CONSOLE)
PORT 1
19—
e SINT*

CHANNEL
apr

CHANNEL
4 nge

—_—

PORT 4
oe——] 12 CHANNEL “A"

PORT 5
Pl J13 (25-PIN) CHANNEL “B”

> sint*

Figure 2-2. CPU Board Serial I/0 Logic



A common serial I/0 interrupt line (SINT*) is provided to allow interrupt
A functional block diagram of the serial I/0 logic is
The connector and pin assignments for each port

driven 1/0.
illustrated in Figure 2-2.

88A00820A

are listed in Table 2-1.

90C03367A

Port

Connector

Serial I/0 Port Connector/Pin Assignment

Signal

,1
L4

’2’

——— ———— — — — —— O Gt St St St e S et (et it W S e Sl

J8,J9,J10,J11,J12

J13

CGND -
DSR =~
XD -

GND -
DCD -
RTS -
CTs -

Chassis Ground
Data Set Ready
Transmit Da
Receiveé Da

Signal Ground
Data Carrier-Detect

Data-TeEmina1~Ready

Rassis Ground
ransmit Data
eceive Data

Ready-To-Send

Clear-To-Send
Data—-Set-Ready
Signal Ground

Data Carrier Detect
Xmtr Signal Timing
R7cvr Signal Timing
Data-Terminal Ready
Xmtr Signal Timing

ft 5 is wired as a Data Terminal Equipment
(DTE) port rather than as a Data Computer
iéiquipment (DCE) port. Port 5 was designed

to be connected to a modem using a standard
"straight-through” terminal cable. When
connecting Port 5 to a terminal instead of a
modem, pins 2 and 3 must be reversed.
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2.5.1 SIGNETIC 2681 DUART

Serial Ports 0 and 1 are controlled by one 2681 DUART located at base addresses
$600000 and $600010; Ports 2 and 3 are controlled by a second 2681 DUART
located at base addresses $600020 and $600030. Ports O and 2 correspond to the
“A” channel in their respective DUARTs, while Ports 1 and 3 correspond to the:
“B” channel. Two wait states are added for all access cycles to the DUARTs.
The following list shows the relationship between the address offset and the
internal registers (one byte) in the DUARTs. e

Offset from Register Description

Base Address Read Write
+ $01 Mode Register A Mode Register A
+ $03 Status Register A Clock Select Regis

-+ $05 Reserved Command Register A

+ $07 RX Holding Register A TX Holding Register A
+ $09 Input Port Change Register Auxiliary Comtrol Register
+ $0B Interrupt Status Register

+ $0D Counter/Timer Upper Counter/T4mer*Upper Register

+ S$OF Counter/Timer Lower Counter/Timer-Lower Register

+ $11 Mode Register B

+ $13 Status Register B

+ $§15 Reserved

+ $17 RX Holding Register B

+ $19 Reserved 1

+ $1B Input Port put Port Configuration Register
+ $1D Start Counter Command &t Output Port Bits Command

+ $1F Stop Counter Command Reset Output Port Bits Command

The connector pin assigmments for DUART ﬁo ts are defined in Table 2-2.
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Table 2-2. DUART Connector Pin Assignment

90C03367A
Port | Pin No. Signal Name
|
Ports 0 to 3 1 CGND
(J8, J9, Jio, J11) .
2 DSR f

= o e e s G st i e i G

Interrupts from both DUARTs are connééfed to the auto-vector interrupt level 4
(INT4*, see Section 2.4) input to the MC68000.

- )
fited at base address $600000 is implemented
1 MHz is applied to input IP2 of the DUART.

The counter timer in the D
as the refresh timer.’i

interrupt input of £} gcrgprocessor. A transition from a high to a low level
askable interrupt of the microprocessor.

The counter timer in the DUART located at base address $600020 is utilized as

the system Real<Time Clock (RTC). A clock of 1 MHz is applied to input IP2 of
the DUART. output of the counter timer, OP3, is connected to the level 5

auto-vector inteérrupt input of the microprocessor. A low level on this output
causes a level 5“#nterrupt of the microprocessor.

2-10
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When a DUART-driven 1/0 port is connected to RS-232C compatible devices,
there are restrictions that must be observed:

1. Data rates and cable lengths must be restricted to those allowed under
RS-232C. The CPU board is designed to operate with RS-232C at data rateser
up to 9600 baud and cable lengths to 50 feet maximum. e T

2. The signal level of RS-232C drivers must be +
12 volts DC, or less.

3. The rise times of RS-423A drivers must be set to meet RS-232C
specification.

The DUART serial ports are configured as standard RS-232 with-RS-423 drivers
and receivers. The transmit, receive, and modem control linea &
and “B” channels are implemented as follows:

RS-232 Connector Signal 2681 DUART Signalk.
“A” - Ports 0 and 2:
Transmit Data RXDA
Receive Data TXDA
Clear to Send OPO (ChannefiﬁgRTS)*
Request to Send IP3 (Channel Aﬁc;s *

Data Set Ready
Data Terminal Ready

“B” - Ports 1 and 3:
Transmit Data
Receive Data
Clear to Send
Request to Send
Data Set Ready
Data Terminal Ready

e tion of RTS and CTS to the 268l is optional. Normal commnection
d to CTS and neither tied to the DUART. Extra jumpers must be
connect RTS/CTS to the DUARTs.

2-11
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2.5.2 NEC 7201 MPSC

Serial Ports 4 and 5 are controlled by one 7201 MPSC located at base
addresses $600040 and $600044. Ports 4 and 5 correspond to the “A” channel
and “B” channel of the 7201, respectively. Two wait states are added for all
access cycles to the MPSC. The following list shows the relationship between
the address offset and the internal registers (one byte) in the MPSC.

Offset from Register Description

Base Address Read Write 3o
+ $00 Channel A Data Read Channel A Data Writeiiii_,*
+ $04 Channel B Data Read Channel B Data Write .
+ $02 Channel A Status Read Channel A Command/Parameter

+ $06 Channel B Status Read Channel B Commagd/?arameter

The connector pin assignments for MPSC ports are defined in f&§1e72;3.

90Cc03367A

Port Signal Name

Port 4, J12

CGND
DSR
TXD
RXD
GND
DCD
RTS
CTS
DTR

OO~ G

TXD
RXD
RTS
CTS
DSR
GND
DCD
TXCIN
RXCIN
DTIR
TXCOUT

oUW

N =
oNwn

|
|
|
|
|
|
I
I
|
|
|
| CGND
|
|
|
|
|
|
I
I
|
|
|

N
E~3

2-12
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Interrupts from the MPSC are connected to the auto-vector interrupt level 4
(INT4*, see Section 2.4) input to the microprocessor.

The internal baud rates for both the “A” and “B” channels are generated by a
dual channel x16 baud-rate generator. The baud-rate generator is located at
address $60006F. It is byte wide with the lower nibble controlling the baud
rate for channel A transmit and receive, and the upper nibble controlling the
baud rate for channel B transmit and receive. The nibble value and the
corresponding baud rate are shown below: =

Nibble  Baud Rate (x16) Nibble  Baud Rate (x16)

0000b 50 1000b
0001b 75 1001b
0010b 110 1010b
0011b 134.5 1011b
0100b 150 1100b
0101b 300 1101b
0110b 600 11100 -

0111b 1,200 1111b

The MPSC serial ports are configured as standard:RS5-232 with RS-423 drivers
and receivers. The transmit, receive, and modeﬁgﬁyntrol lines for the “A”
and “B” channels are implemented as follow 4

RS-232 Connector Signal

#7201 MPSC Signal

‘A - Port &4, J12:

Transmit Data RXDA
Receive Data TXDA
Clear to Send RTSA*
Request to Send CTSA*

Data Set Ready . DTRA
Data Terminal Re: DCDA/CTSA

“B” - Port 5, J13§
Transmit DgFa a TXDB
RXDB
CTSB
RTSB
(General Purpose Input)
DTRB

DCDB

t RTS and CTS are not connected to the 7201 Port 4, but are
connectéﬁ%to each other at the connector. Extra jumpers must be added
to connect RTS/CTS of Port 4 to the MPSC.

2-13
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Port 5 is configured to be selectively driven by external transmit and
receive clocks. The channel B (Port 5) x16 baud rate generator output is
always available as TXCOUT on the Port 5 connector. The following list

defines jumper (JP5) positions for the Port 5 internal or external clock.

Transmitter internal clock (x16) JP5 1-2

Recelver internal clock (x16) JP5 4-5

Transmitter external clock (x1) JP5 2-3

Receiver external clock (x1) JP5 5-6
NOTE

Port 5 is wired as a DTE port rather than

as a DCE port. Port 5 was designed to e
be connected to a modem using a standard !
"straight-through” terminal cable. -When
connecting Port 5 to a terminal 1nstea& f

a modem, pins 2 and 3 must be reve

2-14
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2.5.3 1I/0 PORT ADDRESSING

The serial I/0 ports are addressed using byte mode addressing. The SCN2681
DUARTs are connected to the low-order data lines and are addressed at odd byte
boundaries; the NEC 7201 MPSC is connected to the high—order data lines and is
addressed at even byte boundaries. The addresss of the data, control, and.
status registers for each port are listed in Table 2-4. '

2.5.4 1I/0 CONTROLLER RESET

Each serial controller is reset by hardware: 1) at power up,
switch, 3) via the watchdog timer, and 4) via the microprocessor reset
instruction (which activates the reset signal to the CPU card) or with software
by writing the hex value 18 to command register O. A hardware reset affects
both channels of the serial controller. A software reset aff&ggd“énly the
channel referenced by the control register write (i.e., $600002:for channel A;
$600006 for channel B). A reset initiates each serial: 1/0 controller as
follows:

1. Receivers and transmitters are disabled,

2. The outputs of the transmitters are set high (mark),’
{set high), and

T
interrupts are cleared.

3. Modem control signals DTR, RTS are unassert

4. Interrupts are disabled and all pend

Table 2-4. Se

| | Address
Port | Register | (Hexade | Port | Register | (Hexadecimal)
| | | |
0 | pata ] 3 | Data | $600037
| Control [§ | | Control | $600035
} Status = } { Status ; $600033
| Dy | $600017 | 4 | pata | $600040
| F  $600015 | | Control | $600042
| | $600013 | | Status { $600042
3 | I |
| $600027 | 5 | Data | $600044
| $600025 | | Control | $600046
| $600023 | | status | $600046

2-15
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2.6 SIX-PORT EXPANSION

Up to twelve serial 1/0 ports can be added to the ZEBRA 1700/1750. This is
accomplished with the addition of one or two Expansion Boards (31D03360A) and
cable assembly (21C01677A) shown in Figure 2-3.

Each pair of I/0 ports are controlled with a 268l DUART controller, using base
addresses:

Ports 6 - 11 Ports 12 - 17

$888000 and $888010 Ports 6, 7 $898000 and $898010 Ports 12, 13
$888020 and $888030 Ports 8, 9 $898020 and $898030 Ports 14, 15

$888040 and $888050 Ports 10, 11 $898040 and $898050 Ports 16, 17

motherboard. See Figure 2-1.

ZET

Pin assignments for J1 of the Expansion Board, and fof%' h of the added ports
are defined in Figure 2-4. When installed, the adde 1
the back panel, mounted directly above the basic s

6-PORT EXPANSION
BOARD (31D03360A)

J

2681 DUART

CONTROLLERS 6-PORT EXPANSION

CABLE {31C01677A)

* 2 .WI0 -0 7FF.0 5??@{0 ffﬁQWvabféé5fi§{qméo o

LINE1T LINE10  LINEQ LINE 8 LINE 7 LINE 6
7 5 Ja B3 »n

Figure 2-3. Six-Port Expansion

2-16
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[~
—

1] C.GND (1 EB
~51 5V 1 Tﬁ
31 DSR6 2 51
—al RTS6 2) =
5] TXD6 2) 7] 2
5] CTS6 2) 3
7 RXD6 2) K
DTR6 (2) o1
[—g GND (1) =
— N/C —
10
171 C.GND 1 7
2] +5V 1
rﬁ DSR7 1
4] RTS7 (2)
MEl_IXD7 (2
T&]_C1s7 2
F RXD7 2
W DTR7 2
91 GND 1
20 N/C
571 C.GND 1
551 +5V ]
53] DSRE 3
541 RTS8 2
55| TXD8 2
561 CTS8 2
571 RXD8 2
58] DTRS8 2
551 —GND 1
30] N/C
311 C.GND (1
3] +5V
33}—LSRY 3
341 RTS9 3
351 TXD9 3
3 CTS9 3
37 RXD9 3
3g] DTRY 3
391 GND 1)
20| N/C
21] C.GND (1)
-35- +5V. 1
23] DSR10 (4
74'4 RTS10 4
5] TXDi0_(4
(26| CTS10 (4
F RXD10 {4
'74? DTR10 (4
29 BND 1)
50| N/C - —
B e T ,
ry —
22 DsRIP @ SN
54— RIS & 71 w7
55 (D114 2
B6}—CTotEs 14 a
57| AXD Rk 3]
eg]_DIRI< 5
% GND (1) B3
60
PIN 1 PIN 1 l

= 14
LXX) ®0escc0eccosvccsscesc e

’cooo.?‘.c.o.ooocotloono..Q.oo

[ 60-PIN 9-PIN p
PIN 60 CONNECTOR CONNECTORs "M%

- Figure 2-4. Six-Port Expansion Cable Connections
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2.7 PARALLEL PRINTER INTERFACE

The Centronics—-compatible parallel printer interface is located at base address

$600068 and consists of three separately addressed byte-wide registers. They
are as follows:

Offset from Register Description

Base Address Read Write
+ $§01 Reserved Printer Output Data e
+ $02 Reserved Printer Control Line Command
+ $05 Printer Control Line Status Reserved

2.7.1 PRINTER OUTPUT DATA

A write to this address puts the data on the printer interface. Two wait
states are added for any access to this address.

2.7.2 PRINTER CONTROL LINE COMMAND

A vwrite to this register is used to control the state‘ﬁgsthe printer interface
control lines and the interrupt mask. Two w -tates are added to accesses of
this address. The bits are defined as shown ¥ 3

Bit 00 - 1 = Enable printer interrupts
0 = Mask/reset printer interr
Bit 01 - 1 = Printer interface ne, AUTOFEED asserted
0 = Printer interface lineEMITOFEED deasserted
Bit 02 - 1 = Printer int@xface line SLCTIN* asserted
0= * ¢
Bit 03 - 1 =
0=

2-18
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2.7.3 PRINTER CONTROL LINE STATUS

A read of this register is used to examine the state of the printer interface
control lines and the printer interrupt flag. Two bits in this field are used
for Power Fail detection (see Section 7.4). Two wait states are added to

accesses of this address. The bits are defined as shown below: .‘i'ir

Bit 00 - 1 = Printer interrupt request pending

0 = No printer interrupt pending
Bit 01 - 1 = Printer interface line BUSY asserted

0 = Printer interface line BUSY deasserted
Bit 02 - 1 = Printer interface line PE asserted

0 = Printer interface line PE deasserted
Bit 03 - 1 = Printer interface line SLCT asserted

O = Printer interface line SLCT deasserte
Bit 04 - 1 = Printer interface line ERROR assert:

0 = Printer interface line ERROR deassefte,

These bits are used by the Power Fail circuitry:

Bit 05 - 1 = Power fail input asserted
0 = Power fail input deassert

" Bit 06 - 1 = Power fail flag set @E
0 = Power fail flag not set

roprocessor at auto-vector level 3
ace transitions from a high to

The printer interface interrupts the®
(INT3*) whenever the ACK line on the {1
a low.

2-19
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2.7.4 CONNECTOR PIN ASSIGNMENTS

The connector pin assignments for the parallel printer Port J6 are listed in
Table 2-5.

Table 2-5. Parallel Printer J6 Pin Assignments
(All unlisted pins are GND)

90C03367A
Pin No. | Signal Mnemonic | Pin No. | Signal-Mnemonic

| | | =

1 | STROBE* | 11 UsY
| |

2 | DATAL | 12 PE
| |

3 { DATA2 { SLCT

4 | DATA3 | | AUTOFEED*
| | |

5 | DATA4 | . | CGND
| | |

6 { DATAS { } INIT#*

7 | DATA6 | ERROR
| |

8 ] DATA7 | 35 | PUS
| o |

9 | = | 36, 34 | SLCTIN*
| | |

10 | | l
| | |

NOTE

An asterisk following signal name
indicates LOW/TRUE.
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2.8 BUS ERRORS

The MC68000 microprocessor can be forced into bus error processing by a number
of conditions:

1. Access to nonexistent device above address $800000,
2. SASI bus interface timeout,
3. Segment map protection violation,

4. Invalid page access, or

5. Memory parity error.

Items 3 and 4 above can only occur in a ZEBRA 1700 System with MMU board
installed. The following logic can be used to determine the source of a bus
error:

1. If the bus error address is greater than $1FFFFF a icroprocessor was

in user mode, illegal access was made from usel mode.

2. 1If the bus error address is greater than $7FFFFPL

an access to a
nonexistent device was made. 2

3. If the bus error address is in the range
SASI Bus Error Flag is set, there wad '

f[s timeout.

4. If the address and the CPU status indicat&ga violation of the segment
protection in the memory map, thi%?vhat was the cause of the bus error.

5. If the page entry for the specified fress indicates an invalid page,
then that was the cause of_the bus error.

6. At this point, it must be as:

memory parity error.1§§arity w not be detected until the next memory

cycle; therefore, théfaddress will not be the exact address of the parity
error. In most cas ghould be relatively close.

2-21/2-22
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Shugart Associates
System Interface (SASI)

3.1 SASI SIGNALS

SASI provides nine (9) control signals and nine (9) data signals (iucluding
parity). These signals are carried on a 50-pin SASI Bus with a 2-connector
cable, 21C01658A; or with a 3-connector shielded cable, 21C01714A, which

connects CPU, OMTI, and the System Expansion Enclosure.

} 18"

DENOTE PIN NO. 1
) /— Lo £

3-1



88A00820A

The signals, signal descriptions, and pin assignments for each cable are
summarized in Table 3-1.

Table 3-1. SASI Signal Pin Assignments (J7) (Sheet 1 of 2)

EEE

w be transferred from ZEBRA to the
controller.

Signal Driven By | Description
| Data bus between cahfési;er and
_ I ZEBRA for bi-directional signals.
Data Bit O | | Each of the eight data‘signals (0
Data Bit 1 | | through 7) ig.uniquely assigned
Data Bit 2 1 | as a receiver'gr. Initiator”s own
Data Bit 3 z/c | |=-=> Bus addregs »32Bus Device ID).
Data Bit 4 | | This Bus Device ID would normally
Data Bit 5 | | be assigned and.strapped in a
Data Bit 6 | | Bus Device during system
Data Bit 7 N configoeation.
| =
ATN* | A i_driven by an Initiator to
(Attention) } i Attention condition.
BSY* C | As? .fag’ by the controller indicates
(Busy) | that “€le controller has control of the
| interface bus and can”“t be interrupted.
|
ACK* z | fertion by ZEBRA indicates data has
(Acknowledge) | been accepted or that data is ready to
|
|

RST*
(Reset)

| Assertion by ZEBRA causes the

| controller to cease all operations and
| return to the IDLE condition. This

| signal is normally used during a power
| up sequence. A RESET during a write

| operation would cause incorrect data to
| be written on the disk. The RESET pulse
| should be at least 1 microsecond wide.

g grue or active low,
All odd pins GND.
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Table 3-1. SASI Signal Pin Assignments (J7) (Sheet 2 of 2)

Y | on the data bus. REQUEST is deasserted
= # following assertion of the ACKNOWLEDGE
line.

Signal Driven By | Pin | Description
MSG* C I 42 I Assertion by the controller indicates
(Message) | | that a status byte transfer has been
| |  accomplished. When MESSAGE is asserted,
| |  REQUEST will be asserted in order to -
| | transfer an 8-bit byte indicating the =
| | end of the operation. When the REQ/ACK
| | handshake is complete, the controller
I | will deassert all 1nterface-sigual
} : lines and return to the
SEL* vA | 44 |  Assertion by ZEBRA with the ‘controller
(Select) | | address bit (DBO)“gauses the controller
| |  (Initiator or Rece ) to be selected.
| |  The SELECT line +" deasserted
| | after the control er asserts the BUSY
I 1 line. :
C/D* Cc | 46 |
(Control/Data) 1 |
| |
| |
| |
| |
|
|
REQ* c | 48 ertion by the controller indicates
(Request) , | that an 8-bit byte is to be transferred
I
1

1/0*
(Input/Output)

Agssertion by the controller indicates
that information will be transferred
to the host from the controller.
Deassertion indicates that information
will be transferred to the controller

— — — —— —

from ZEBRA.
NOTE: Z A,
c roller,
* = true or active low,

All odd%%ins GND.
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3.2 SASI SELECTION SEQUENCE

To gain controller attention, the following Select sequence occurs. The host
must first test BSY to determine if the controller is available. If BSY and
all other I/0 lines are deasserted, the host will assert one of the data lines
(DBX = controller ID) and then assert SEL. The controller will then respond -
by asserting BSY. At this point, the host must deassert SEL and DBX. The
controller responds to SEL deasserted by asserting C/D. 1I/0 remains deasserted

throughout the selection sequence. The relative timing of signals is
illustrated below. -

|—-...

“mssert Request. The host
will then place the first byte of the dev ggnd field on the data bus.
The host will then assert ACK. The controlleg,w¥ll then respond by reading the
byte on the data bus and then deassegt REQ. The host must then deassert ACK to
begin the next REQ/ACK handshake. Thewhandshake continues until all bytes of
the command have been transferred. SEL™ easserted and BSY is asserted
throughout this sequence.

3-4
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3.3 SASI DATA TRANSFER SEQUENCE

If the command sent to the controller involves a data transfer, the controller
will deassert the C/D line to indicate a data transfer. If the data transfer

is from the controller to the host (read data), the I/0 line will be asserteds -

If the data transfer is from the host to the controller (write data), the I1/0
line will be deasserted. The controller will then assert the REQ line to
request a byte transfer. The host responds by transferring a byte acrogsithe
data bus and then asserts ACK. This handshake continues until all data bytes .
have been transferred. SEL is deasserted and BSY is asserted throughout :this
sequence,

Data to the Host

I =" '
~DATA BITS IS~

Following a command or data transfer%%?
byte and completion message transfer. #3 a status byte is required, the
controller will assert C/D and 1/0. The controller will then assert REQ. The
host must then accept the statug byte on the data bus and assert ACK. The
controller will then deassert RER, andifhe host deasserts ACK. Following the
status byte transfer, a completio® gsage will be transferred to indicate
operation complete. Theéé?ntrolle 111 assert the MSG line, along with C/D
and I/0, then assert REQ¥ Jhe host accepts the completion message byte on the
data bus and asserts ACKs #ontroller then responds by deasserting REQ and
the host by deasserting A€ this point, BSY and all other controller
signal lines will be deasserted and the controller will return to an IDLE
state. SEL remains deasserted throughout this sequence.
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|-—-

| l--—-‘ T B

- Lol Ll

Following the controller selection sequence, the controller will aiways requas:
a Device Command Field (DCF) which is either 6 or 10 bytes in length. The
first byte of the DCF must always contain the command. The remainiang bytes
specify the drive Logical Unit Number (LUN), logical™ ctor address, aumber of

sectors to be transferred, and a control byt ¥

¥

The controller checks the validity of inc
structure will terminate the command and ™
upon completion of the DCF transfer.

An error in the command
tatus byte tramsfer to occur
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3.4 SASI/CPU INTERFACE

The SASI/CPU interface is located at base address $600060 and consists of four
separately addressed byte-wide registers. They are as follows:

Offset from Register Description
Base Address Read : Write
+ $01 Reserved Data Write Register
+ $03 Data Read Register Reserved HoogE
+ $04 Reserved SASI Control Line Command
+ $07 SASI Control Line Status Reserved T

3.4.1 DATA WRITE REGISTER -

A write to this address puts the data on the SASI data lines if the-SASI
controller has asserted the proper control lines. A write o this register is
normally done while the REQ* SASI line is asserted. The:interface then
automatically asserts the SASI ACK* line. The SASI controller then deasserts
the REQ* line which causes the microprocessor to be “DTACKed” and the write

cycle completed.

controller has asserted the proper contga]l lines. A read from this register is
normally done while the REQ* SASI line is§gpsserted. The interface then
automatically asserts the SASI ACK* line. The SASI controller then deasserts
the REQ* line which causes thet pcessor to be “DTACKed” and the read
cycle complete.

If the SASI controller d
a bus error is sent to 4
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3.4.3 SASI CONTROL LINE COMMAND

A write to this register is used to control the state of the SASI bus control
lines and to reset the SASI Bus Error Flag. Two walt states are added to
accesses of this register. The bits are defined as shown below:

Bit 00 - 1 = SASI bus line RST* asserted
0 = SASI bus line RST* deasserted

Bit 01 - 1

SASI bus line SEL* asserted
SASI bus line SEL* deasserted

(=]
]

Bit 02 - 1

SASI bus line ATN* asserted
SASI bus line ATN* deasserted

o
]

Bit 03 - 1

Hold SASI Bus Error Flag in reset state.
Enable flag to detect SASI Bus Error condition

o
]

3.4.4 SASI CONTROL LINE STATUS

A read to this register is used to examine the statei
lines and the SASI Bus Error Flag. Two wait gtates a
this register. The bits are defined as show 2

the SASI bus control
;added to accesses of

Bit 00

1 = SASI bus line I/0*, dafiisf
0 = SASI bus line I/0*, datd ST bus

Bit 01 - 1 = SASI bus
0 = SASI bus

Bit 02 - 1 = SASI bus line BSY* asserted
0 = SASI bus 1£§§.BSY*tgeasserted

Bit 03 ~- 1 = F agserted

deasserted

Bit 04 - 1 = sasf 1ig¥ C/D*, command phase

iéfé C/D*, data phase

Bit 05

Error Flag set
Error Flag reset
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memory management unit (MMU)

The ZEBRA 1700 Memory Management Unit (MMU) provides a segmented, Apaged o
memory management system to facilitate the effective use of memory under the
XENIX Operating System.

two-level memory map.
board (see Figure 1-2) adjacent to the last memory board.

A multi-tasking operating system needs a means to switch quickly between
contexts. For example, assign CPU work on a new job while a previous job is
suspended or waiting for a peripheral transfer—t@g.complete. This is accom-
plished by providing separate contexts (addresséﬁ?f ough a Context Register)
to point the CPU at a fresh set of segmenglh and pagds. Figure 4-2
illustrates a block diagram of the memor agement system.

b o

. Ioo Dhadty

'EEZBOM%E&?BO @3‘.3?.30 m E&z‘Z’.BC* C:‘O-
c‘m GEERNTT) (R0 (N
0 C.“iwc.....su&z:..-.me.c.z

. 0000000000000 4 > see *.  COPYRIGHT 1000 3M ( -< 1*

MC68010L10

Figure 4-1. ZEBRA 1700 Memory Management Unit, 31C03335A
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The MMU provides address translation, sharing, and uemory allocation control
for multiple processes executing on the CPU. The address sgpace 1is divided into
pages of 2K bytes each. The page address bits, Al1-AlO, pass through the
translation process unmodified. Address bits Al1-A20 are subject to :
translation. Bits A21~-A23 are reserved for gpecial syster functions aud take
no part in the address translation. The wmaximum logfcal addrass space for a
process on the CPU is 21 bits or 2MB. This 21-bit address is furcher extended
with a 4-bit Context Register (referred to as the process or user number).

LOGICAL ACORESS
INTEANAL ADORESS BUS A1-AZ3 4
INTERNAL CATA SUS R
Jom-o A Jan as urss
T |t |ve Lo
A0 AL A0
cowraxy }
012-018
i
“a
WESMAP &
cismar ¥
00-01
12
PAGE MAP
wermsn » serx02
cimies * Ram
= ST DATA

P ASE b

PAGSE ADONRESS UNUSED MAI1-MA A1=-A10 UDS*LOR*
CONTROL SPACS

20-81T PHYSICAL ADORESS

Figure 4-2. ZEBRA 1700 Memory Management Unit Block Diagram
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AO is not generated by the microprocessor. The microprocessor outputs Lower
Data Strobe* (LDS*) and Upper Data Strobe* (UDS*) to select the appropriate
byte or bytes from a 16-bit word addressed by Al-A23.

The 23-bit logical addresses, Al1-A23, from the microprocessor are translated’%if i

into 20-bit physical addresses in two stages. In the first stage, the logical
address from the microprocessor is translated by the Segment Map look-up.table
into a virtual address, XA15-XA20. 1In the second stage, this virtual address
is translated by the Page Map look-up table into a 19-bit physical address, -
Al1-Al0 and MA11-MA19. This 19-bit address is used together with the LDS* and
UDS* to form a 20-bit physical address. This is the address that is then =
applied to the CPU bus on the motherboard.

Page control and address space control are provided at the Page M;p_'eQél.
Page access control consists of two bits which remember that a page. has been
referenced, used, and written to. Address space control determines in which
physical address space a page is located and whether it references memory or
input/output. Since no input/output addressing is done-om.card by the MMU,
this designation is interpreted as an invalid page; in"w case, a reference
to a word in that page causes a page fault.
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4.1 CONTEXT REGISTER

A system with multiple executing processes must be able to switch between
processes without reloading state information relating to address tramslation:.
for a particular process. The Context Register (see Figure 4-3) is a four-bit
register, writable and readable under supervisor controls, that selects 1 of 16
unique sections of the Segment Map. This memory management method contains
maps for 16 distinct process or user translations simultaneously.

4.2 SEGMENT MAP

The Segment Map 1s a 1024-entry table indexed by the four-bit Context:Register
and the six most significant bits of the logical address, A15-A20. . The output
of the Segment Map is six virtual address bits (XA15-XA20) and four'protection
bits (PROT O through PROT 3). Each context has up to 64 gegments and each
segment has individual protection attributes. Segments ma kept private to
a process or shared with other processes. The six=~bi : ddress from a
segment entry refers to a block of 16 consecutive page entr "in the 1024-
entry Page Map. A segment can be as large as 32K bytes (by: using all 16 of the
associated Page Map entries) or as small as 2K bytes (by invalidating unused
page entries in the Page Map). By linking consecu . segment map entries, a
process can have a single address space of 2MB =

FORMATION PROT 0.1,2,3 >
CONTEXT
REGISTER
PAGE INFO
z USED. DIRTY
TXA15 - XA20
ADDR
PAGE DORESS SPACE
MAP
MA11 - MA19
> PHYSICAL
ADORESS
A0 - A10
>

Figure 4~3. ZEBRA 1700 Memory Management Unit Address Translation
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4.3 SEGMENT LEVEL PROTECTION

Protection is assocliated with the Segment Map. Four protection bits (PROT O
through PROT 3) are provided to disallow read, write, and execute access to two
levels (the system level and the user level). Refer to Table 4-1. P

Full access is denoted rwxrwx where the first rwx applies to system access and
the second rwx to user access. 3

A;cess Allowed

Protection | Protection Bits
Code | PR3 | PR2 | PRl | PRO System* | User*
| | I | |

0 | o | o | | -=-- | -=--
1 | o | o | " - -x | - --
2 | o | o | | r- - | -=--
3 | o | o | | r-x | -=--
4 | o | 1 0 | rw-= | -=--
5 | o | 1 | 1 | rwsx | ---

6 | o | 1 ] 1 ) | r-- | r--

7 I o | 1| 1| 1 I rv- | r--
8 | 1 | 2 | o | r - - | rw-
9 | 1 &0 | 1 | rw- | rw-
10 | ] 1 ] 0 | rw- | r-x
11 | 1 ] 1 | rw- | rwx
12 | o | o | r-x | r-x
13 | 0o | 1 | rwx | r-x
14 | 1 ] o | rwx | - -x
15 1 | 1 | rvwsx | rwx

£
Honuwu

Attributé%not enabled
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4.4 PAGE MAP

In the Page Map, the 6-bit virtual address from the Segment Map and the next
four logical address bits (All-Al4) from the microprocessor are translated into
a physical address and a physical address space. Each segment virtual address
refers to a block of 16 consecutive page entries in the Page Map.

The output of the Page Map is the upper ten bits of the physical address:ﬁﬁich
is linked with the lower eleven bits of the logical address to form a 2l-b£t i
Physical Address. ,

In addition to determining the upper ten bits of the physical address, a page
entry also determines to which physical address space the address belongs. By

setting the address space control bits appropriately, a page may be<dec1ared to
be in one of these address spaces:

Page Definition Bits Page Type
00b Valid memory page
0lb Invalid memory page
10b Reserved code
11b Reserved code

Access to pages marked invalid or reserved Ecause a bus error to be sent to
the microprocessor.

Each page map entry has two bits of page a
referenced bit indicates that this page has

sdntrol information. The
#n referenced:

l. Data read reference

2. Data write reference

3. Execute reference

The modified bit indica;‘ag
automatically updated g
for future use in virtué

4.5 MEMORY MAP ADDRES ING

The Memory Map can accessed only from supervisor mode. Any access from user
mode of the map re Pces causes a bus error. Table 4-2 illustrates the method
of addressgf and modifying the contents of the memory map registers.
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Table 4-2. Memory Map Register Access

Address|Attribute|Register

. p— L. - .

| Data Bus Bit Specification
| 15'14|13|12|11|10|09|08|07l06|05|04103]0%19}IOO

4 4o i S N 3 4=

$A00000

$C00000

I
l
l
l
l
l
I
scooooo}
|
$E00000’

|

I

$E00000

4.

r/w

The 64 segments for each co

T

|
| Page Map
|

|
|Segment

|Map

|

|Seg Map
|Cntx Reg
|
|Context
|Register

Ina

[ T T Y N B B e A
DI|us|PD|PD|nalna|MA|MA|MA|MA|MA|MA|MA|MAIMA|MA
lor]oo] | l20l19]18|17]16]15|14]/13|12}11
N T I N N N N B P I A
na|na|nalnal|PR|PR|PR|PR|nalna|XA{XA|XA|XA]XA|XA
| | lo3lo2]or|oo| | [|20]19]18]17]|16]15

R
X|PR|PR|PR|PR|na} XA|XA|xXA|XA
olo3joz]|o1]o0| 17{16:15

nalnalna

malnalnalnalnalnalnalnalna

o

of $8000 for each entry from the base address of $C00000.

rtE-bit (1 = dirty)
Hged bit (1 = used)

nn = Page definition bits

jAnn = Translated physical memory address

Rnn = Protection bits
’%%nn = Translated virtual segment address
nn = Context register bits
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Winchester/cartridge subsystems

The ZEBRA 1700/1750 can be equipped with one of two Winchester/Cartridge
subsystems (see Figures 1-1 and 1-2). The standard version employs.the 5=1/4"
Winchester and a removable cartridge disk (CD) drive. The other version
provides the Winchester, but replaces the cartridge disk with a 1/4" cartridge
tape (CT). Both versions are connected to the CPU/SASI (Shu Associates
System Interface) bus by an OMTI controller. =

The ZEBRA 1700/1750 CPU/SASI bus can be cabled to drive the stand-alone
Expansion Enclosure, a system option which can be used:in conjunction with
either version described above. The Expansion Enclosure is a separate unit, of
the same dimensions as the ZEBRA 1700/1750 cabinet:

5.1 OMTI CONTROLLER

The OMTI controller implements SCSI (Smal
proposed ANSI standard. SCSI provides Z
independence, allowing disk drives, tape
without special drives or special mod%

omputer>System Interface), the

ith an Input/Output (I/0) device
. and future devices to be added
to system hardware and software.

5.1.1 OMTI SIGNAL LINES

The signal lines between ZEBRA and oM™

are carried by the 50-1ine SASI bus.
See Section 3, Table 3-1. F
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5.1.2 OMTI COMMANDS

ZEBRA initiates an OMTI command sequence by first selecting the OMTI contrcller
which will then request a DCF (Device Command Field). The DCF is 6 or 10 bytes
in length, the first byte being the command. The remaining bytes specify tha
drive LUN (logical unit number), logical sector address, and the number of

sectors to be transferred. The ZEBRA OMTI commands are described in OMTI
literature (see FOREWORD). '

In summary, the ZEBRA OMTI commands are:

Command Hex Code
SENSE STATUS 00
RECALIBRATE 01
REQUEST SENSE 03
FORMAT DRIVE 04
CHECK TRACK FORMAT 05
FORMAT TRACK 06
FORMAT BAD TRACK 07
READ DATA 08
WRITE DATA 0A
SEEK OB

ASSIGN ALTERNATE TRACK
CHANGE CARTRIDGE
COPY

BACKUP

RESTORE

BACKUP WITH HEADER
RESTORE CONTINUE
RESET TAPE
VERIFY TAPE
READ SENSE
WRITE HEADER
READ HEADER
WRITE BLOCKS
READ BLOCKS %
DEFINE FLEXIBLE DISK:

ASSIGN DISK PARAMETERS c2
RAM DIAGNOSTIC ¥ EO
WRITE ECC : El
READ ID E2
READ DATA B EC

WRITE DATA BUFFER., EF

5-2
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5.1.3 OMTI CONTROLLER

Two versions of the OMTI controller are provided for the driving of a disk and
a cartridge disk (OMTI 5100) or a disk and a cartridge tape (OMTI 5300).

Figures 5-1 and 5-2 show a layout of each board with identification of cables,,
connectors, jumper positions and their function.

5.1.4 INTERFACE CONNECTIONS

The following listings summarize pin assignments and jumper positions for the
OMTI controllers. For further detail, refer to OMTI manuals identified ‘in the
FOREWORD of this manual.

5.1.4.1 5-1/4" Winchester Disk Drive Cable

The following listing defines the pin assignments for

5-1/4" Winchester
disk drives supported. -

Control Cable (21C01659A):

Removable

Change Cartridge

Sector Pulse

Ready
. Step
7 Drive Select 1
Drive Select 2
Drive Select 3
Drive Select 4
Direction Select



21C01857A11

88A00820A

Figure 5-1.

OMTI 5100 (31A08004A05)

21C01887A11
!
DISK
DRIVE O -—-1
Gl
DISK

oMTI
ADDRESS

I L2 __J1 5o He—— POWER

n ] }'
DISK :l ? CONNECTOR
DRIVE 2

) 21C01657A01 ZEBRA

| 21C01659A01 w l— paRiTY

21C01658A11 J7 ’”-LINE
r___.;' CPU” SASIBUS
§ TERMINATOR
n ]

DISK :-— 76543210 oMTI
BRIVE 3 ‘ ],/ ADDRESS

EZ}______

1133111

b
— POWER

CONNECTOR

[“~— CD DATA AND

CONTROL
CONNECTOR
(34-PIN)

| —

i S, |
o ]

21C01678A02

J7 50-LINE
D CPU’ SAS| BUS

QiC-02
PARITY

1/4° CARTRIDGE TAPE
{Q1C-02 COMPATIBLE!

Figure 5-2. OMTI 5300 (31A08004A02) Interconnection
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Data Cable (21C01657A):

Pin # Fixed Removable
1 Drive Selected
2 Ground
3 Reserved
4 Ground
5 Reserved Write Protected
6 Ground '
7 Reserved
8 Ground
9 Reserved Cartridge Changed
10 Reserved
11 Ground
12 Ground
13 +MFM Write Data
14 -MFM Write Data
15 Ground
16 Ground
17 +MFM Read Data
18 -MFM Read Data
19 Ground
20 Ground

5.1.4,2 ZEBRA SASI Cables (CPU to OMTI)

Refer to Section 3.0.

5.1.4.3 Power Cable Connector
Power is applied to the controller via JIU§ a 4-pin AMP connector.

J10:
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5.1.4.4 1/4" Cartridge Tape Cable (21C01678A)

The following listing defines the pin assignments for 1/4" Cartridge Tape
drives. The QIC-02 Standard specifies the hardware device interface for 1/4”
cartridge tape drives. ZEBRA 1700/1750 systems using 1/4" cartridge tape

utilize tape drives with QIC-02 interface which format the data on a cartridge
according to the QIC-24 standard. :

Tape Cable (J8):

Pin # Signal
GND 1 2 Not Used T
GND 3 &4 Not Used
GND 5 6 Not Used o,
GND 7 8 Not Used
GND 9 10 -Parity
GND 11 12 -Data Bit 7
GND 13 14 -Data Bit 6
GND 15 16 -Data Bit 5
GND 17 18 -Data Bit 4
GND 19 20 -Data Bit 3
GND 21 22 -Data Bit 2
GND 23 24 -Data Bit 1
GND 25 26 -Data Bit 0O
GND 27 28 -0n Line
GND 29 30 ~Request
GND 31 32 -Reset
GND 33 34 -Transfer
GND 35 36 -Acknowledge
GND 37 38 -Ready Fo
GND 39 40 -Exception
GND 41 42 -Direction

GND 43 44 Not Used
GND 45 46 Not Ust .
GND 47 48 Not U:%g
GND 49 50 Not Used

5-6
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5.1.4.5 Jumper Settings

The OMTI controllers allow the user to select (with jumper) various
controller functions (see Figures 5-1 and 5-2). These functions are as
follows:

OMTI 5300
W4 0 Jumpered Controller Address = 0O
1 through 7 Open
wl Pins 2 - 3 Jumpered Parity Disabled
w2 Pins 2 - 3 Jumpered QIC-02 Parity Disabled
w3 Jumpered Disk Sector Size: 256 Bytes
W4 Open Disk Sector Size: 256 Byte
W5 Open Disk, LUN O

wé Open Disk, LUN 1
w7 Open Disk, LUN 2
W8 Open

OMTI 5100

wo 0 Jumpered
1 through 7 Open

W1 Pins 2 - 3 Jumpered

W3 Junpered : 256 Bytes

Wa Open Sector Size: 256 Bytes
W5 Open . Disk, LUN O
W6 Open = LUN 1
w7 Open LUN 2
w8 Open LUN 3

5-7
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Alldh.H Tefealt Addressss.

Ujoer puver-om or any reset commamd, che ccutroller defaults to the fullowing
AT as.

inchester Disk Drizes:

Step Pulse Width = I micrseconds (Hex C9)
Sftep Pulse Perisd = 3.0 mdXliseconds (Hex 3C)
Step Mode = O (Hex 00)
Yumber of Heads = & (Hex 03)

Yaximom Cylinder Addcess HI = 3

Heximem Cylinder iddress LO = 153

Peduced Write Carremt = LZE

If 256 Bytes per Fectovy
Sectors per Track = 32

If 5i2 Bytes per Sectory
3ectors per Track =~ L7

1f 1024 Bytes per Sector;
3ectors per Track = 9

1f 128 Bytes per Sector;
Sectors per Track = 55

Cartridge Disk Drivee: i( % o
R ) P
b Al
Step Pulse Width = 2 microsetonds (Hex 02}
Step Pulsge Intﬁaﬁ Qﬁpillisecomls (Hex 07)

Maximum Cyliader 68 = 80 cylinders {Hex 4F)
Bead Settling Delay = 22 milliseconds - (Hex 16)

=8
Jelay = 205 microseconds (Hex CD)

Bﬁ?ﬁelect iDelay = 0 milliseconds (Hex 00)

Bead Sele

' ﬁé;cate Delay = 1.1 milliseconds (Hex OB)
i
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5.2 PERIPHERAL ERROR REPORTING

Fatal error within disk, cartridge disk, or cartridge tape will be displayed
with:

FATAL {media} ERROR, LUN {drive:error}, ADDRESS {n}
where:

media = DISK, or
: CT (cartridge tape), or
CD (cartridge disk)
drive:error = O:nn for disk, nn for error code
l:nn for CD, nn for error code
3:nn for CT, nn for error code ..
n = record address number where the error was sensed

Table 5-1 provides a summary and description of hexadecimal error codes.
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Table 5~1. Error Cods Summary (3ense Byte 1)

Code (I'ex) | Description
l
00 | No errcr
Cc1 ! No index signal
02 | No seek complete 3
03 | ¥rite fault
04 | Drive nct ready
05 | Drive not selected
06 | No track zero found
07 I Multiple drives selected
038 | Not usad
09 ! Cartridge changed
OA to OC ! Not used
oD | Operation in prograss .
OF to OF | Not used
10 | Tape exception {tape omly)
il ané 91 | Uncorrectable-error in data field
12 and 92 | Not used 2
13 and 93 i _No address mark in‘data field
14 and 94 | No record’ ’fggnd
15 aad 95 | Seek errcl‘xﬁ_
16 and S8 | ¢ :
17 and 37 |
18 and 98 | Correctable~ECC error
19 and 99 | Bad track flag set
1A and 9A | In&sxg(.t interleave factor
1B and 9B ! Not uwed
1C and SC { Unable to read alternate track data
1D and SD }-. HNot used
iE and 9E i %Qlegal direct access to alternate track
iF & | “gPape drive failure (tape only)
20 .@ | Invalid command
21 5 é’ |~  Illegal parameters
22 2% 4  Illegal function for drive type
23 ﬁ%{ﬁf Volume overflow
2% - Not used

30 Power up diagnostic error

|
|
| FDC 765 error (5200/5204/5400 only)
|
I

31
32 through 90 Not used
Not used

’AD through FF

5-10
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memory and 1/0 expansion _

The ZEBRA CPU (Figure 2-1) contains five 60-pin connectors for the mounting
of additional memory and Input/Output (I/0) expansion options.

6.1 MEMORY EXPANSION

The memory expansion bus is a connection to the 128KB Random-Access Memory
(RAM) array located on the CPU board. This connection is made through J4 and
J5, 60-pin connectors. These connectors are used to drive a maximum of two
boards (31C03364A) containing the additional RAM. _The t memory expansion
slot (J5) accommodates a 128KB or 384KB RAM board, ‘whiie‘the second memory
slot (J4) can be configured with a 512KB RAM board. SIot J5 must be filled
before memory is added to J4.

Therrow and column addresses

are generated on the CPU board using a pa¥ 8-bit dynamic memory drivers.

The drivers use microprocessor addres
addresses and memory address MA lines
develop the column addresses. The logi

26, together with A9 and AlO, to
own in Figure 6-1.

MA1 - MAB ) TO EXTENDED
MEMORY CARD

COLUMN
ADDRESS
DRIVERS

%%gTigute 6-1. Dynamic Memory Row/Column Multiplexing Logic
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The outputs of the memory drivers are multiplexed ontc MA lines MA1-MA8 and
output to the memory card. The memory address lines arz buffered and output to
six memory banks; each bank is organized as a 64 x 18 bit avray. Each byte has
a parity bit appended, so that the actual address space !s organized as 364
16-bit words. Separate row address strobes are input from the CPU for the -
upper and lower bytes in each word, while the column address strobe aad
write-enable signals are common to both bytes. The active cclumn address
strobe is determined by memory map address line MA17-MAl9 input to a decoder,
which is controlled by CLK*. The write-enable signal is input from the CE:U.
The memory bank control and address signals are showa in Figure 6-2. :

UPPER BYTE RASU
ROW ADDRESS
STROBE 8,

PARITY 3IT

———,‘——-’r : DATA 8ITS

FROM
memory 21 A8}
ADDRESS
BUFFER

4

1
7f - PARITY BIT

LOWER BYTE
ROW ADDRESS
STROBE

COLUMN
ADORESS
STROBE

=l

B

%?igure 6-2. Memory Bank Control and Address Signals
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6.1.1 PIN ASSIGNMENTS - J4, JS

The pin assignments for the memory expansion bus are shown in Table 6-1.

Table 6-1. Pin Assignments

90C03364A
Signal Mnemonic Signal Mnemonic -
Pin No. | J& IS I Pin No. |  J4 J5
| | I
1 | GND  GND | 31 | A3
2 | GND  GND | 32 | A2
3 | (A) I I GND
4 I (B) | | MD7
5 | MD15 MD15 | | = MD5
6 | (€) | MD6
7 | MD13  MD13 l LDS*
8 | MDl4  MD14 | | GND
9 | MD12 MD12 I | +5V/GND
10 | MPUI* MPUI* | | MD4
11 | MD9 MDY | | UDS*
12 | MD11  MDIl | | Aol
13 | MD8  MD8 I | MD1
14 | MD10 MD1O | MD3
15 | A8 A8 | MDO
16 | Al6  Al6 | MD2
17 | Al5 Al5 | MOE* MOE*
18 | Al2 Al2 | LMD* LMD*
| All All | MPLO* MPLO*
| |  CcAsg* CASE*
| |  MPUO* MPUO*
| | Al9 . Al9
| | Al7 Al7
| | A1l8 Al8
| |  WRT* WRT*
| |  MPLI* MPLI*
| | 45V +5V
| | +5v +5V
| N/C N/C
{ +5V +5V

6-3



BEAN0820A

6.1.2 MEMORY EXPANSION BOARLS

The ZEBRA 1700/1753 memory can be expanded from & winimum “otal memory of
128KB to a maximuw total of 2MB. Two versions of the memorv board are
available:

31C03364A Merovy Beard with up to 512KB
31C03378A4 Meaory Board with up to 1MB.

6.1.2.1 512KB Board, 31C03364A

Figure 6-3 is a layout of this memory beard showing the maximum (eigit)
memory chips, each containing 64KB. The dash nuuber for each board chat is
available for ZEBRA 1700/1750 and for the earlier ZEBRA 7CC/750 mcdels are
summarized in Tabie €-2. This table also identifies the vequired ststus of
cuts for JP2 and JF3, and the required jumpers fer J°1. Figure 6-4 i3 a
logic diagram shou,ng cut and jumper positions. #r

/

<

P .3

JUMPER lz-

LOCATION
\ A

JP2, JP3

u13a

4er8g 000000 p000ee

avas
0948021098080 0007ARRRARARRS

peseeese

il

Figure 6-3. 1/2MB Memory Board
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Table 6-2. Memory Board (31C03364A) Cuts/Jumpers
Dash | | Memory
Number | ZEBRA Model | Expansion
| |
0L | 1700/1750 | 128KB
| |
11 | 1700/1750 | 384KB
o ’ I
21 | 1700/1750 | 512KB
| |
31 | 700/750 | 128KB
| |
I |
41 | 700/750 | 384KB
| |

*"Cuts” means cutting the jumpers listed a%gxown schematically
&

in Figure 6-4.

AAT <12

8B31 14

CCBI ~ 16

Lo..d
JP3
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6.1.2.2 1MB Board, 31C03378A

Figure 6-5 1s a layout of the 1MB memory board showing the maximum (36)

memory chips, each containing 256K bits. The dash number for each board that
is available for ZEBRA 1700/1750 and for the earlier ZEBRA 700/750 models are
summarized in Table 6-3. This table also calls out the required cuts for

JpP2, 3, 4, and required jumpers for JPl. Figure 6-6 illustrates the cut and
jumper locations. e

Jpa

JP1

JP2,3

Figure 6-5. 1MB Memory Board
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Table 6-3. Memory Board (31C03378A) Cuts/Jumpers

Dash | | Memory |
Number | ZEBRA Model | Expansion | Cuts | Jumpers e
l | | I
01 | 1700/1750 | IMB | None | None
11 | 1700/1750 | 512kB | None | None =
21 | 1700/1750 | 128kB | JP4 1-2 | JP4 3k
31 | 700/750 | 512kB | JP2 1-2, 3-4, 5-6 | JPL 1-2, 3-4, 5-6
l | - | Jp3 1-2, 3-4, 5-6 | ‘
41 | 700/750 | 128KB | JP2 1-2, 3-4, 5-6 | JPL 1-2, 3-4, 5-6
l I | Jp3 1-2, 3-4, 5-6 |

U2
1 19 LMU/
2 18 SEL
3| « [17SELE]
4| 9 [16SEL3/
5] ©® [15SEL4
€] T [1asEL/
7] <« [13
8] * [2
9 11
10 20
=%y
SELB/
Ul

18 SEL 5/
3 17 SEL6/
4 § 16 SEL 7/
5 2 (15 SEL 3/
71 4 [14aA LY
8| o [13BB 3 13
9 12¢C 5 o . 6

e d
10L 20] »3

Figure 6-6. IMB Board, Cuts/Jumpers
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6.2 1I/0 EXPANSION BUS

The 1/0 Expansion Bus is aa exteasion of the microprocesor bus on the mzia
CPU board. Access to this bus is made via three 60-pin printed circult btcard
connectors, J1l through J3. The sigaals on these connectors (see Table 6-4)
can be used to add I/0 device comutrollers to the systen. )

Table 6-4. 1/0 Expansion Bus, J1 through J3 Pin Assignments

Signal Mnemoric

Pin No. | Signal Mnemoaic | Pin No. |
| i ! :
1 | GND | 31 ] CPUCLK
2 | GND | ! A2l
3 l A0l { } oh
4 | AQ7 i ! A22
5 | AQ4 i i BR*
6 | A08 i ! A23
7 A03 { | FC2
8 AC9 Li ! D15
9 | A0S i i BG*
Al = | D14
See (1) < | DTACK*

All RS | ri3
See (2) | = 43 I WRT*

Al2 { 44 { D12
IPL2* e | 45 | LDS*

Al3 | 46 | D11
BERR* , | 47 | ULS*

Al&y, 0 | 43 | D10

Aoz‘%§§$f { 49 i AS*

15 : | 50 | D09

: | 51 | D00

] 52 | D08

| 53 I D01

! 54 | D07

| 55 | D02

] 56 | D06

| 57 | D03

| 58 | £O5

I 5 | -5V

! 60 | +5V

1 &J2 =SINT J3 = IPLO*
J¥ & J2 = CGND  J3 = IPL1*

6-8
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6.3 LOCAL AREA NETWORK (LAN) CONTROLLER

The LAN controller is a single board (31C03323A) option with the ZEBRA
1700/1750 series.

Figure 6-7 is a layout of the ZEBRA 1700/1750 LAN printed circuit board
showing the location of major components, jumpers, and switches. Pin
connections for the LAN connector are identical to those described in Table
6-4. For a complete description of major LAN components (COM9026,.COM9032),
refer to the Standard Microsystems Corporation literature (see Foreword)

LANT

' _\pﬂlllllllllfﬂ‘,
EEEY S

2
CONNECTORS

LAN DRIVERS

INT 2

Figure 6-7. ZEBRA 1700/1750 LAN Board

6-9
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6.3.1 NODE SELECT

When equipped with LAN, the ZEBRA 1700/1750 can communicate with other ZZBRAs
equipped with LAN. To do this, each must be a uriquely identifiad node
within the network. This is accomplished by setting the B8-positina switceh
(S1, Figure 2-3) at an assigned number (Jdetermined by the us:cz) from I to
255. As an example, the enlarged view of Sl shows a node idencification
setting with switches 1, 3, 5, 7, and 8 in closed position, meaning that the
node number is set at 2A hex or 42 decimai. CSee Table 6-5 for a list of LAN
addresses and switch settings. Co

6.3.2 JUMPERS T,

JP1 Jumper is installed (as shown in Figure €-7) tc select Interrupt
Level 2 INT2%*,

JP2 Jumpers are installed (as shown in Figute 6—7) o-set at high (+5V)
COM9026 extended timeout functions (ETL, ET2)7and Echo Diagnostic
(ECHO) enable. These jumpers are only removed: for diagmostics of
the LAN board. =

F

~ HEX MSB (DIP 6 - 8)

0o 1 2 3 4 5 6 = 1 A B C D E
0 | 0000 0001 0002 0003 0004 0005 0007 52> 0008 0C10 0CV1 0012 0013 0014
1 | oot 0017 0018 0019 0020 0021 €022 0023 0024 0025 0026 0027 0028 0029 0030
2 | 0032 0033 0034 0035 0035 0037 0O 0040 0041 0042 0043 0044 0045 0046
3 | 0048 0049 0050 0051 0052 0053 n056 0057 0058 0059 0060 0061 0062
4 0071 0072 0073 0074 0075 0076 0077 0075
5 0087 0088 0085 0050 0091 0092 0093 3094
6 0103 0104 0105 0106 0i07 0108 0109 0110
7 0119 Ci20 0121 0122 0123 0124 0i25 0126
8 0135 0136 0137 0138 0139 0140 Ol41 0142
9 0151 0152 0153 0154 01S5 015 0157 0158
A F6 0167 0148 0169 0170 0171 0172 0173 0174
B 0180 0181 0182 0183 018¢ 0185 0185 0187 0188 0189 01%
C 019% 0197 0198 0199 0200 0201 0202 0203 0204 0205 0206
0 0212 0213 0214 0215 0216 0217 0218 0219 0220 0221 0222
E 0228 0229 0230 0231 0232 0233 0234 0235 0236 0237 0238
F 0244 0245 0246 0247 0248 0249 0250 025! 0252 0253 0254

DECIMAL VALUES

2015
003
0047
0053

0077
€095
ot
iz

0143
0159
INT7S |
0191

0207,
0223
0239
0255

Example: <§i§§2A = 0042 Decimal

6-10
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power requirements M

7.1 AC POWER REQUIREMENTS

ol

The ZEBRA 1700/1750 is designed to operate over two AC voltage ranges: - ‘QiVAé?
to 130 VAC and 180 VAC to 260 VAC. The allowable frequency range is 50Hz to

60Hz. The listing below shows the AC current requirements for these different
configurations:

Input Voltage Static AC
Range Current
100 VAC to 120 VAC 1.1 Amp
220 VAC to 240 VAC «6 Amp

7.2 DC POWER REQUIREMENTS

ZEBRA 1700/1750 power is provided by the Pow

switching power supply providing three volta
These voltages are distributed by cables }

stemsﬁghit, PS1527. This is a
+5VDC, -12VDC, and +12VDC.

@ms as shown below:

TAPE DRIVE POWER |
J1 | CTRLRPCB

21C01647A IOMEGA
P3 5MB

21C01648A
2 s

—
—

J2

N PS 1527
¥ (51C00157A01)

L]
AC PWR
(21C00997A)

7-1



7.2.1 POWER CABLE CONNECTIONS

88A00820A

Pin assignments for each of the foregoing cables are summarized below.

7.2.1.1 Motherboard Cable (21C01738A)

TO PWR
SYSTEMS
POWER
SUPPLY
J4

TO PWR
SYSTEMS
POWER
SUPPLY
J5

The ZEBRA 1700 MMU board 1

P4

PS

PF -
+12V
+5V RED
+5V RED
5V BRN
GND BLK e
P14 10

GND BLK GND :

9

8

7
PF

[
+12V

5
+5V RED

4 0.5 AMP
+5V RED

3 f PFAIL"
A2V BRN

2
GND BLK 3.0 AMP

yi?

GND BLK

ases the +5VDC current by 1.1 amp to 4.1 amp.

Table 7-1 summarizes the DC current requirements for each I/G device of the

ZEBRA 1750 PICK Syst

For the ZEBRA 1700 XENIX system, l.1 amp should be

added to the +5VDC réégt for the MMU board.

7-2
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Table 7-1. DC Current Requirement

Total

Device | +5vDCc | -l2vDC | +12VDC
Standard Disk Subsystem: | | |
Motherboard (1750) | #3.00 Amp | .10 Amp | .00 Amp
OMTI 5100 |  1.00 Amp | .00 Amp | .00 Amp
RODIME Winchester Drive | 65 Amp | .00 Amp | 2.00 Amp . -
IOMEGA Beta 5 |  1.70 Amp | .00 Amp = 1.00 Amp
| — | — -
Total | 6.35 Amp } .10 Amp {
I
Optional Disk/Tape Subsystem: | | | -
Motherboard (1750) | *3.00 Amp | .10 Amp |
OMTI 5300 |  1.50 Amp | .00 Amp |
RODIME Winchester Drive | .65 Amp | .00 Amp |
1/4" Tape | 0.60 Amp { |
T | ;
| I

5.75 Amp

*For ZEBRA 1700, add 1.1 amp.

7.2.1.2 1IOMEGA Cable (21C01647A)

+5V
P3| 4 aliy
J3 3 GND BLK T0
POWER )
SYSTEM 2 GND GRY ; ngEGA
: +12V VIO
P7|1
[[2] ToomT
3 PCB
37
4
VIO
ey P3f1 | +12v
8LK 2] GND ;%DIME
— 3janNo (5
Yia]+sv

7-3
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P3
Red
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ARCHIVE 1/4" CT Cable (21C01698A)

+sv [4]
To Pur GND | 3 b—BlK
Supply, J3 a0 |2 Gry
s12v |1 Yo T = 1 R
pa [112]3]a] p2|af3]2[1] rifals3]2]1] =7
To SYSGEN To Controller To Tape ’
« PCB, J1 PCB, J1 Drive, J1

7.3 ENVIRONMENTAL CONSIDERATIONS

Storage Temperature:
Operating Temperature:

Maximum Temperature Gradient:

Y
To Tape Drive
Subassembly

-8°F to 126°F

55°F to 85°F, 7

25°F per heu

Maximum Altitude:
Relative Humidity:

Air Cleanliness (for IOMEGA): $ze (micron)

2 ﬂ%%%§<1 0

Particles/m 3

4 x 10 7
<1.5 4 x 106
<5.0 4 x 105

7.4 POWER FAIL

ghed to detect a power fail. When a power-fail
'VE.L* line on the DC power connector on the motherboard
pr supply. The state of this signal can be read
directly through the ¥ status register (see Section 2.6.3). When the
PFAIL* line goes from tHe”deasserted to the asserted state, the Power Fail Flag
is set (this flag can also be examined through the printer status register).
g3ls set, a level 6 auto-vector interrupt of the micro-
This flag can be cleared by writing a $0001 (word) to

The system power supplj
condition exists, thé
(J14) is asserted

pProcessor occui
address $200000%%
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ZEBRA 1700/1750
firmware executive

A.1 INTRODUCTION

The ZEBRA 1700/1750 Series CPU board is equipped with EPROMs containing-the
Firmware Executive. The Firmware Executive has a set of commands to aid the
user in providing system backup, system testing, and diagnostics.

NOTE

Command descriptions and display examples
in the following text are based upo
Executive EPROMs 70A01680A01, AOZ; ai
Diagnostic EPROMs 70A01681A01, AO0Z

Section A.2 covers the steps to be taken for staxtup of ZEBRA. Section A.3
describes all of the Executive commands in an alp _Sequence, and Section A.4
provides a description of all subcommands,;nder Diagnostics

The following basic rules apply to the xecutive commands:

= Keywords may be entered in upper o se, but will be displayed

in uppercase.

= Bracketed portions of command fégmats indicate optional arguments. In
most cases, these arguments may béFentered in any order. A qualifier
(byte, word, or long word) is indicated with a “.q” which will default
to word size. Only lo 2 #ize is valid for address registers or
register-addressed memor:

- Spaces shown mus

entered, but the number of spaces does not matter
as long as it g

one.

= Multiple commands &y7be entered on one line when separated by a
semicolon £5). Interactive commands may only appear at the end of a
multiple : 1ine.

- - The backspace key performs a destructive back-space. The console bell
will ring ifgih attempt is made to backspace past the beginning of input.

raPout/delete key performs a destructive backspace to the beginning
input 1line.

% .
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= Commands will be listed in the order the command processor searches
for them.

- In commands referencing a SASI device, the DU (Device/Unit) specification
is in the form “device,unit”. “Device” is the address of the particular
SAST controller and “unit” is the Logical Unit Number (LUN) of the device
attached to that controller. Devices may have a number from 0 to 7
(default 0). The range of LUNs depends upon the controller. If only one
number is entered, it is assumed to be the unit number for device zero.
The DU specification must follow the device specification (e. g.;fDISK
CD, CT).

A.2 EXECUTIVE INITIALIZATION

Following POWER ON and RESET, the Executive is initialized and a sign-on
message is displayed:

GENERAL AUTOMATION EXECUTIVE - P/N XXXX-X
XXX KBYTES RAM

Enter BOOT, BACKUP or RESTORE

Ok, _
At this time, the user has the option
(binary), or restore the system via a
user types in "BOOT [CR]" following the OR
make a keyboard entry within 30 sgconds fok
will take place, with a display ofz

e system, back up the system
gape. To boot the system, the
frompt. If the operator does not
owing "Ok," an automatic boot

Ok, BOOT [CR]
ZEBRA HARD DISK LOADE

xxxK MEMORY
x COMM LINES

Following the cessful load of PICK, the operator will be prompted to

select,

rtup and normal operation, the operator will enter X. This will
initiafi;githe system and begin the COLDSTART procedure. Options F and B are

provided‘f%; use by the system operator. These options are summarized as
follows:
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Option

F Loads entire system from a FILE-SAVE tape or cartridge disk
containing the data and dictionary files. Prompt: "(m)ag tape
or (c)artridge” will be given. User should enter "m"” or "c" as
appropriate and mount tape or cartridge with blocksize of 4000

bytes. -

B  Will return back to the Ok, prbmpt where the Utilities and
Diagnostics can be selected (see Section 6.0).

.
23

The entry of "X" will result in IPL from disk, automatic logon and:

SPOOLER STARTED
LINKING WORKSPACE FOR LINE O

<< R80 GENERAL AUTOMATION REV: 3.0 C/L 6 >>> =
<< HH:MM:SS ZEBRA DD MMM YYY >

THIS IS THE COLD-START PROCEDURE

NOW CLEANING UP ACC FILE

TAPE ATTACHED BLOCK SIZE: 4000

HH:MM:SS DD MMM YYYY

TIME = HH:MM:SS  [CR]
DATE = DD MMM YYYY [CR]

NOW VERIFYING THE SYS
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A.3 SYSTEM EXECUTIVE

The System Executive Firmware contains routines that enable the user to
modify, dump, or display memory; modify, dump, or display hardware registers,
etc. In addition, the user will have this facility to BACKUP, RESTORE,
FORMAT, or RELOAD (BOOT) the physical disk in the event the PICK O0S is
corrupted or the disk drive had to be replaced. The following sections
describe each command available within the System Executive.

A.3.1 ? (OR COMMAND OR HELP) COMMAND

The System Executive Firmware menu is accessed by typing in ?, or Command, or
Help at the Ok, prompt, as follows:

Ok, ? [CR]

? BOOT BACKUP COMMANDS DUMP DIAGNOSTIC ERASE FORMAT HELP LOAD
RESTORE RESET RETENSION REWIND SAVE

The full command names are listed in uppercase from left €o right, top to
bottom in the order they are searched for. This allows';he determination of
the minimum abbreviation for a command. The kggger C may be used for

COMMAND; the letter H for HELP. The short form~£or other commands will be
noted in the following sections with the minimum characters underlined.

The complete menu of commands will be dis

@l by entry of ?? following Ok,
prompt: "

Ok, ?? [CR]

?? BOOT BACKUP BREAKPOINT DS CONNECT CONSOLE CONTEXT DUMP
DIAGNOSTIC ERASE FORM FOR ILL GOTO HELP HOST INPUT LOAD
MEMORY MATCH MOVE OUTPUT PAGE PRINTER RESTORE REGISTER RESE RESET
RETENSION REWIN VE STEP SEGMENT SRECORD SYSTEM TRACE

A.3.2 BOOT COMMAND

BOOT uses the same ;<
execute the loaded co n completion.
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A.3.3 BACKUP COMMAND

The BACKUP command provides for image backup of disk to another disk (DISK),
1/4" cartridge tape (CT) or cartridge disk (CD). If removable media is used,
the user will be prompted with the following message:

Mount Cartridge N (y/n): _

N is the cartridge number to mount; this number will initiate at 1 and
progress to subsequent numbers (2, 3, etc.) as necessary for the remdvible
media being used. Backup will not exceed the size of the disk, na matter:
what the FOR count specified is. For either fixed or cartridge disk;‘the o
first eight sectors will be skipped, as they contain information particular
to that disk. If an error occurs, the error code and logical address will be
displayed and the Executive reentered. .

A.3.3.1 1/4" Cartridge Tape BACKUP

The unit has a default value of O for the sourcei(disk) and O for the
destination (tape). The FROM sector address (relafiye sector number) has a
default of 8 (beginning of disk to backup¥i, The FOK sectors is the number of
sectors to backup. The default number o #tors 1s the size of the disk.

A.3.3.2 Fixed or Cartridge Disk BACKUP

The BACKUP command format for fi§§i

.disk or cartridge disk is as follows:

BACKUP [unit] CD [unit] [DU devic-, lun] [FROM sector] [TO sector]
[FOR sectors]

BACKUP [unit] DISK [unE
[ER sectors]

vice, lun] [FROM sector] [TO sector]

The unit has a defaud

destination (disk o
sector number) has a
sectors is the number
the size of t

alue of 0 for the source (disk) and O for the

#dge disk). The FROM sector address (relative

it of 8 (beginning of disk to backup). The FOR
t8ectors to backup. The default number of sectors is

A-5
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A.3.4 BREAKPOINT COMMAND

Up to eight conditional breakpoints may be set at any one time. Breakpoints
are numbered O through 7. Breakpoints remain set until cleared. When con-
tinuing program execution from a breakpoint, the breakpoint will be ignored
and the first instruction executed, after which the breakpoint is enabled. A
breakpoint without a condition will always be recognized except as previously
noted. A conditional breakpoint will be recognized only if the condition is
met. The condition may be based on a register or memory byte, word, or:long-
word value and is logically tested according to the condition, wh{ch may be:

= Equals > Greater Than

<> Not Equal >= Greater Than or Equal .

< Less Than & Bits Set (Value is an “AND” "Mask)

<= Less Than or Equal 1& Bits Cleared (Value is an- XOR/AND Mask)

Recognized registers are DO-D7, AO-A7, and US. Memory:.
either absolute or register addressed (@register). Th ze of the value for
testing may be byte, word, or long word (word default >the following
examples, the pound sign (#) indicates the condition operator. Breakpoints
may be displayed or cleared by the following format: ‘s

BREAKPOINT [number] [CLEAR]

y be specified as

iy,
includ€d. If the CLEAR keyword
is displayed as follows:

If no number is entered, all breakpoints
is not entered, the status of the breakp

number AT address
number AT address REGISTER register®ygtas
number AT address MEMORY @register#vai%g q
number AT address MEMORY add¥eéss#value.q
number AT address *** QVERWRI % Jk

In the last example, the breakpoint could not be verified because something
overvwrote the breakpoint iffatructign at the indicated address. If a

breakpoint is not set, noth splayed for it. Conditional values are
always displayed as lgogg-word , no matter what the qualifier indicates.

K1’ address] REGISTER register#value[.q]
ber [AT address] MEMORY @register#value[.q]
ber [AT address] MEMORY addressivalue[.q]

The condition may. be altered without entering the address if the breakpoint
definzf If an address is entered, the condition, if any, must
itered. If a breakpoint is set where one already exists, the new

point is recognized, the registers specified by the FORM command
are displayed.
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A.3.5 COMMAND (?, HELP) COMMAND

See Section A.3.1 for an explanation of this command.

A.3.6 CONNECT COMMAND

The CONNECT command provides for transparent communication between the
console and host ports. An optional termination string may be specified.
Termination will occur when the termination string or an enabled break -
condition is received from the console or the host. The entire terminationm

string is sent to the destination before termination. The command fbgﬁgt is
as follows: yory

CONNECT [terminator]

A-7
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A.3.7 CONSOLE COMMAND

The CONSOLE, PRINTER, and HOST commands all use the same format. The console
is assumed to be a terminal from which commands will be issued and to which
status is displayed. These commands allow the user to alter the physical .
port used and its characteristics from those set at initialization time.
These commands may be extended to multiple lines by ending a line with the
and sign (&). The command format is:

CONSOLE [options]

If no options are entered, the present options are displayed. An examﬁie of
the display format follows. i

Unit O, 9600 Baud, 8 Bits/Char, No Parity, 1 Stop Bit,
Full Duplex, Break Key Disabled, Control “C” Enabled,
Break On Error Disabled, Upper/Lower Case, Hardware

Handshake Disabled, Software Handshake Enabled, Send:
At 192 Characters, Send XON At 128 Characters,.:C¢
To Unit 1 b

Options not entered are not altered. Multiple’
least one space. The valid options are:

BAUD=number (decimal number up to 19
BITS=number (5 to 8 bits per characte
BREAK=number (O=Break Key disablegfj
CONTROL=number (0=Control C Break &
DUPLEX=number (O=full, l=half) Y
ERROR=number (0O=Break On Erré@g isable&” 1=enab1ed)

ake disabled, l=enabled)
bits, .2=2 bits)

Setting the baud rate, bfts per character, parity, number of stop bits, or
hardware hangéﬁake resets the .unit. Note that input and output cannot be

t %ﬁame time. The default setting after initialization
depends upon & Generally, production versions have the break
key and break onierror disabled as well as hardware handshake; control “C” is
enableﬂ%%@%well as software handshake. Baud rate will be 9600 baud, 1 stop
bit, @D arity, eight bits per character and full-duplex mode.




88A00820A

A.3.8 CONTEXT COMMAND

The CONTEXT command allows examination and modification of the Context
Register. It is valid only for ZEBRA 1700 systems containing an MMU board
The Context Register is a four-bit register that selects 1 of 16 unique -
sections of the Segment Map. If no hexadecimal context is entered, the
current context is displayed and a new context may be entered or, if nothing
is entered (return only), no change is made. If a context is entered when
the command is entered, the context is changed but not diSplayed.4_Thg;; =
command format is as follows: -

CONTEXT [number]

A.3.9 DUMP COMMAND

bytes per line. The
-word). If the
-dre displayed
followed by a colon (:) each time the return key is entered. Any other
character followed by a return will terminate the command. The terminating
condition may be either FOR a count or UNTIL anig The command format
is as follows: =

The DUMP command will display in hex and ASCII formati;
hex format may be either byte, word, or long word

DUMP[.q]address
DUMP[ qladdress FOR count
DUMP[ qladdress UNTIL address

An example of a word display linggiotmat: ol lows:

00001000 4455 4D50 2057 4F52 ¢ 4C49 4E45 ODOC DUMP WORD LINE..

Periods are displayed for |

the non-printing ASCII codes. The display always

es the diagnostics package. Refer to Section

A.4, ZEBRA Diagnostics, “E6r menu and descriptions of diagnostics. The
command format:f{s as follows:
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A.3.11 ERASE COMMAND

The ERASE command will erase data from a 1/4" cartridge tape. The tape will
then be positioned at BOT. The command format is as follows:

ERASE [CT] S

This command is valid only for cartridge tape.

A.3.12 FORM COMMAND et
The FORM command specifies the register(s) and/or the register content
(value) to be displayed for a TRACE, STEP, or BREAKPOINT. The,arguments may
be in any order; registers are specified as DO-D7, AO-A7, US,:“SR, ‘and PC. A
value pointed to by a register is obtained by placing an at sigu (@) before
the register name (i.e., @PC displays the instruction word) and may have a
qualifier (i.e., @AO.B). A slash (/) may be used to force a new line. All
other characters are displayed without interpretatign .. N0 arguments are
entered, the present form is displayed. The arguménts=Hdst’*be separated by
at least one space. The command format 1s as follows

FORM [format]

In the next example, the PC, instruction

are set for display on the first line and isters DO, A0, and Al on the
second line. Y

Ok, FORM PC <@pC> SR A7/ DO AO

=

When, for example, a trace is in“pregress, the following display would occur:

TRACE - PC=00021002 <@PC=4E71>
DO=274E310D AO=00000F52 @Al=E8

=2704 A7=00000F4C

The default form set by init ion is as follows:

PC @PC SR

A-10
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A.3.13 FORMAT COMMAND

The FORMAT command is used to configure and format the selected disk drive

connected to the OMTI disk controller. The command has two formats, one for
new disk types (where MODEL number is not available) and one for known disk
types, with MODEL numbers assigned.

1. New Disk Type:

'FORMAT device [DISK CD] [unit] [WIDTH number] [PERIOD number]b£,
[MODE number] HEADS number CYLINDERS number [REDUCE numbet] e
TYPE number SECTORS number [INTERLEAVE number] '

where:
[unit] is default O :
[WIDTH] is step pulse width (microseconds), O to FF; default 2

[PERIOD] is step period (microseconds), O to FF default 1
(50 microseconds)
[MODE ] is step mode from O to 2; defau]

HEADS is number of heads may be 1 to =

CYLINDERS 1is number of cylinders may be 1 t6-7EFFF

[REDUCE] is cylinder number at which:.to reduce write current,
0 to FF; default 0, no reddged current

TYPE is manufacturer ID cod g =

SECTORS is number of sectors track, "1 to 7F

INTERLEAVE must be less than num , sectors; default 2.
2. Known Disk Type:

FORMAT device unit MODEL.

where:

device unit

number

[modifier]
Format example:

(y/<n>: ¥y
(<r>/i): [CR]

Defect A -;@glinder. 10 Head O HEX = A 0
(E)xit or Cfi;format Disk (e/r): e

A-11



88A00820A

The disk model numbers have been assigned as follows:

Model Manufacturer Sectors Heads Cylinders CagacityA
0 IOMEGA BETA-5 52 1 394(7) 5,151,744
1 TOSHIBA 32 10 830(16) o
2 RODIME 202 32 4 320(6) 10,289;%§27
3 RODIME 202E 32 4 640(12)  20,578,3%

4 RODIME 204E 32 8 640(12) “;iﬁi,ise,aoa

Defective track alternates are mapped to the last cylfﬁiérs on the disk. The
number of reserved cylinders appears in parentheseg: the number of
cylinders. The maximum number of data cylinders is al cylinders winus
the reserved cylinders. The number of reserved cylindets is 2% of the number
of cylinders (rounded down) or 254 tracks, whichever is less.

S
If the model is specified first, its characteristf?ﬁ?umy be used for defaults
and new values substituted.

cPnunbers are displayed. When
e tracks is displayed and the

rom the manufacturer”s defect
8 defined as follows:

During formatting, the defective headg
formatting is completed, the number o
user is prompted to enter additional tra
list. The format of the respons

Add Defect (Head, Cylinder):

The user responds with theg
defective track. If the nur
they are taken to be decimal.
and all defective tragk
configuration table,
head 0. The format “gE:

ad aq%gcylinder number of the additional

ife preceded with an exclamation point (!),
ull input will terminate the defect 1list
are then remapped. After mapping, a 2048-byte

#t map are written into the first sector on track O,
gAsk record is defined on the following page.

A-12
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de

14 | DATA CYLINDERS PER DISK

0 | STEP wmrnj STEP PERIOD | 1
2 : S'I‘EP’;IODE : 3
4 I‘- HEADS PER DISK } 5 3
6 i- CYLINDERS PER DISK i
8 | RED WR CYL I TYPE |
10 I SECTORS PER TRACK ;
12 I~ INTERLEAVE !
I
| -
I

16 DEFECT 0
| —=—--— LOGICAL =———--—
18 ADDRESS

ALTERNATE 0

ADDRESS

.

N

END OF MAP
E5

T
.
T

|

I

I

|

I

I

: I
LOGICAL ——=—==-—= I
I

|

I

I

I
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A.3.14 FILL COMMAND

The FILL command may be used to fill memory with a byte, word, or long-wo>rd
value. The default size is word and the default value is zero. ‘The
terminating condition may be either FOR a count or YWTIL an address. The
command format is as follows:

FILL[.q] address [WITH VALUE] FOR count
FILL[.q] address [WITH VALUE] UNTIL address

A.3.15 GOTO COMMAND

" The GOTO command is used to initiate a user program under Executive coutrol.
If the program has not already been run and terminated by the Executive
normally, the address must be specified. Otherwise, the state.at thte time of
the program break is restored. After reset, the Executive initializes the
user registers to all ones (1°s), the supervisor and user stack pointers to

the top of local memory, and the status register with 2700 hex. The command
format is as follows:

GOTO [address]

A.3.16 HELP COMMAND

See Section A.3.1 for an explanation of tNgg«

A.3.17 HOST COMMAND

The HOST command works exactly 11 &:the CONSOLE cormand already described.

The host is used for the CONNECT a ECORD commands. The command format is
as follows:

HOST [options]
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A.3.18 1INPUT COMMAND

The INPUT command is used to read the contents of an address assumed to be an
I1/0 device. The size of the input may be byte, word, or long word. The Y
address entered is biased by the IOBASE value set at assembly time and may.be
taken to be absolute by preceding the address with an exclamation mark (!). '
The command format is as follows:

INPUT[.q] [!]address

This is an interactive command. The address and value of the input register
are displayed followed by a colon (:). If only a return is entered, the next
register and value are displayed. If a slash (/) is entered, the previous
register and value are displayed. If a comma (,) is entered,.the
register and value are displayed. If a period (.) is entered
terminates. An example of the display format follows.

ok, INPUT.B O
001F0000=27:
001F0001=80: /
001FO000=FF: ,
001F0000=27: .

ok,

Note that the IOBASE set at aséembly tim the exémple was 1F0000 (hex).

A.3.19 LOAD COMMAND

The LOAD command is used to read#mn_from d sk or cartridge tape data into
memory. The command format is as

LOAD [DISK] [unit] [DU_ device, lun] [TO address] [FROM address]
[FOR sectors] T ;

T [TO address] [FROM address] [FOR sectors]
] [TO address] [FOR sectors]

4§ TO address has a default of 8000 (hex). The

p “PC” register so that the start of the loaded
memory may be jumped to with a simple GOTO command. The FROM sector address
has a defaul] 8 and is applicable only to disk. The FOR sectors is the
number of segtors €0:load with default of 2.

NOTE: The BOU%%command format is identical to the above, with display
f "BOOT" rather than "LOAD". BOOT will immediately execute
llowing completion of the LOAD.
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A.3.20 MEMORY COMMAND

The MEMORY command is used to display and modify memory data anyshere in the

address space in byte, word, or long-word format. If the address is nct

entered, zero (0) is assumed. The default size is word. Tpe command formac
is as follows:

MEMORY[.q] [address]

This is an interactive command. The address and value are displayed and the
processor waits for user input. If no value is entered, the location is not
changed and the next address and value are displayed. If a slash (/) is
entered without a value or after a value, the previous address and value are
displayed. If a comma (,) is entered without a value or after a value, tha
present address and value are redisplayed. If a period (.) is entered
without a value or after a value, the command terminates. If an at sign (@)
is entered without a value or after a value, the long _word at the present
address is the next address. A qualifier may follow théat sign. An example
of the display format follows: FA e

Ok, MEMORY.L 2000
00002000=001F0800: 001F0000
00002004=142135F9: /
00002000=001F0000:
00002000=001F0000: @.B
001F0000=17: .

ok,

A.3.21 MATCH COMMAND

The MATCH command is used to search fO@ a byte, word, or long word in
memory. If the value is preceded by an exclamation matk (!), the search is

for values other than the ¢ spechfied (e.g., mismatch). The search may be
FOR a count or UNTIL an addr e coumand format is as follows:

MATCH[.q] [!]va ':[iROM] address FOR count
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A.3.22 MOVE COMMAND

The MOVE command is used to move a block of memory from one area to another.
The move is either from the start or end of the memory block, depending on

any overlap. This means that a move will always move the source data, never -
moving data it has moved before. The move may be FOR a count or UNTIL a ..
source address. The command format is as follows: -

MOVE [FROM] address [TO] address FOR count
MOVE [FROM] address [TO] address UNTIL address

A.3.23 OUTPUT COMMARD
The OUTPUT command is used to write a value to an address asﬁhme&«;o be an
I/0 device. The size of the output may be byte, word, or long.werd. The
address entered is biased by the IOBASE value set at assembly time and may be
taken to be absolute by preceding the address with an:exclamation mark (!).
Note that the content is not read first, which would m it useless in some
circumstances. The command format is as follows.ég

OUTPUT[.q] [!]address

This is an interactive command. The address of output register is
displayed and the processor waits for use input.%%sf no value is entered,
the register is not written to and the neM egister address is displayed.
If a slash (/) is entered without a value iiter a value, the previous
register is displayed. If-a comma (,Jim.cHie?®d without a value or after a
value, the same register is displayed period (.) is entered without a
‘ An example of the display

format follows.

Ok, OUTPUT.B !1F0000
001F0000:
001F0001: 1/
001F0000: 30,
001F0000: 20.
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A.3.24 PAGE COMMAND

The PAGE command allows examination anc modification of the Page Map. 1t is
valid only for ZEBRA 1700 system with MMU board. 1If the page number is not
part of the command, page zero (0) 1is assumed. Each page is displayed and
the processor then waits for console input. If a value is eatered, that
value is stored and the next page is displayed. If nothing is entcred
(return only), no change is made to the data. If a period (.) is entered,
the processor is exited. If a period is entered after a vaiue, the processor
is exited after the new value is stored. If a slash (/) is entered, the
previous page is displayed. If a slash is entered after a value, the .
previous page is displayed after the value is stored. If a comma (,) is
entered, the same page is displayed. If a comma is entered after a value,

the page is displayed after the value is entered. An exampléfof the conmand
and its effects follows: .

Ok PAGE 3DE
Page 03F=003F, L=01F800, XX, Multibus Memory, P-OIFSOO.

Page 040=1000, L=020000, XX, Iavalid Memory,  P=000000:
Ok, S

In the above example, the address and countents of the page are displayed.

The “L=" displays the associated logical memory-gddress. Note that this
logical address actually corresponde ts the segment’mdp physical address. In
the first two lines, the “XX” indicates iﬁim;the “Used” and “Dirty” bits are

has been written to. Next, the type *4
Finally, the “P=" displays the physica

A.3.25 PRINTER COMMAND

The PRINTER command works exactly like the CONSOLE command already described.

There are no standard defas#lt uses_for the printer. The command format is
as follows: i

PRINTER {options
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A.3.26 RESTORE COMMAND

The RESTORE command provides for image restore of disk from another disk
(DISK), 1/4" cartridge tape (CT) or cartridge disk (CD). If removable media.
is used, the user will be prompted with the following message:

Mount Cartridge N (y/n):

N is the cartridge number to mount; this number will initiate at 1 and.
progress to subsequent numbers (2, 3, etc.) as necessary for the removable
media being used. Restore will not exceed the size of the disk, nn matter
what the FOR count specified is. For either fixed or cartridge disk -the
first eight sectors will be skipped, as they contain information particular
to that disk. If an error occurs, the error code and logical address will be
displayed and the Executive reentered.

A.3.26.1 1/4" Cartridge Tape RESTORE

The RESTORE command format for cartridge tape is 3g:follo

RESTORE [unit] CT [unit] [DU device, lun] [TO sector] [FOR sectors]

The unit has a default value of O for the des djon (disk) and O for the
source (tape). The TO sector address (relative séctor number) has a default
of 8 (beginning of disk to restore). The¥ sectors is the number of
sectors to restore. The default number yors is the size of the disk.

A.3.26.2 Fixed and Cartridge Disk RESTOREE:
The RESTORE command format for fix

cartridge disk 1s as follows:

RESTORE [unit] CD [unit] [DU device lun] [FROM sector] [TO sector]
[FOR sectors] &
RESTORE [unit] DISK [uni
[FOR sectors]

device, lun] [FROM sector] [TO sector]

The unit has a def
source. t
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A.3.27 REGISTER COMMAND

The REGISTEK commard is used to display or alter the contents of the user
registers. If no registar is entered, all registers and exception
inicormation are displayed and tne command terminates. If 2 register name in

eatcred, that is the first register displayed for modification. The command
format is as follows:

REGISTER [register]

This is an Interactive command. The register and value are displayed and the
processor waits for user inmput. If no value is entered, the registar 1s not
changed and the next rezister and value are displayed. If a slash. (/) is
entered without 3 value or after a value, the previous register and value are
digplayed. If a period (.) is entered without a value or after a valve, the
coamand terminates. If an at sign (@) is entered withaut a vaiue or after a
value, the long-word vaiue in the register is used as ‘the.next address in the
MEMORY mode. A qualiffer may follow the at sign. . Exception infermation
cacnct be altered. If the last register (PC) or first reglster (DO) is
ceached, wraparound is performed. An example of the display format follows:

Ok, REGISTER DO T
DO=F FFFFFFF: 0/ e
PC=00002000: @.W Py
00002000=4E71: .

Ok,

X
The registers displayed when no register fiam
registers &s a result of an exception. The” registers alsplayed also deoend

on the prozessor type (68000 or 680I8). The following is a list of ali
register mnemcnics: i

DG-D7 32-Bit Data Registers i
AO-A6 32-Bit Address negiatgf‘

A7 32-8it Supe;visor 3 Pointer

Js 32-Bit U:g% Stack Pointer

SR 16-Bit Sg#tug'Register

PC 3%-Bit fr@i cgunter

Vo 16-Rit Vec%eﬁse: (68010 only)

SS 16-Bit Speciaf'Status Register (Bus/Address Exception only)
AA 32-Bit Access Address(Bus/Address Exception only)

0B 16-Bit Output Buffer (68010 Bus/Address Exception only)

IB 16-Bft Input Buffer (68010 Bus/Address Exception only)

IR 16-Bi'zlnstrucyion Register (Bus/Address Excepticn only)
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A.3.28 RESET COMMAND

The RESET command reinitializes the Executive. This is different from a

hardware reset. The purpose of this command is to reset the serial ports and
Executive variables without destroying the contents of memory. The command
may not be abbreviated. The command format is as follows: TR

RESET [DT] [PORTS] [VECTORS]

The DT option resets only the disk/tape (not 1/2" tape) subsystems The PORTS
option resets the Executive serial ports. The VECTORS option reinf‘ializes
the exception vector table. If no options are specified, a complete reset

is performed.

A.3.29 RETENSION COMMAND

The RETENSION command will retension the 1/4" cartridge The tape will

then be positioned at BOT. The command format is _

RETENSION {[CT]

X,
This command is valid only for cartridge tape.ﬁg%%%

A.3.30 REWIND COMMAND

The REWIND command will rewind the 1 . dée tape. The tape will then

be positioned at BOT. The command forma

REWIND [CT]

This command is valid only for cartridge tape.

A.3.31 SAVE COMMAND

The SAVE command i
memory. The comma

device, lun] [FROM address] [TO sector]

%{DU device, lun] [FROM address] [TO sector] [FOR sectors]
[BU device, lun] [FROM address] [FOR sectors]

t load device is the disk (default unit O). The default cartridge
unit is 0. The FROM address has a default of 8000 (hex). The
TO segeoraddress has a default of zero and is applicable only to disk. The
FOR se ggg is the number of sectors to save.
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2.3.32 STEP COMMAND

ihe STEP comaand is used to initiate a user prcgram under Execuntive contrcl.
1f the program has not already been rur and terwinated by the txecutive
normally, the address must be specified. Othervise, the state at tha tiae of
the progras brezk Is restored. After reset, the Exzecutive initializes the
aser registere to all ores, the supervisor and user stack peinters cto the top
cf local menmorv azpnd the gtsrus register with 27C0 hex. If no ternination
condicfon 1s entered, the program is stepped one instruction at a tiame and
curtizmes when oaiy & return is entered. If any character aad a return is
erxtered, the command terminates. Termination conditicns mav be FOR a count
o7 UNTIL an address. After each ifustructicn is executed, the data .,pec.uiea
by the FORM commanéd is displsyed. The coumand format is aes follows:

STEP {address]) .

SIEP {address] FOR couat
STEP {address] UKTIL addre:s

4.3.313 SECHERT COMMAND

The SEGHENT conmand allows examination and modification of the Segment Map.
Tt is walid only for ZEBRA 1700 system with MMU-board. If the segment anumber
is mest part of the coemand, segment zero (0) is ‘wgsumed. Each segment is
displayed and the processor then waits for console*‘gnput. If a value is
entered, that valwe is stored and the nex!.ﬁ‘fqegment is displayed. If nothing
is eatered (returm only), no change is ma&&‘iﬁ&the data. If a period (.) is
enterad, the processor is exited. ILiwpertod ¥s entered after a value, the
nrocessor is exited after the new valuéﬂ.s“‘t;ﬁred. If a slash (/) is
entered, the previous segment is displayeds, If a slash is entered after a
walue, the previous segment is diSplayed after the value ie stored. 1If a
conma {,) is entered, the same segmemt is displayed after the value is
entered. An example of the command and its effects follows:

0k, SEQENT 20 &
Segment 20=F20, L=100000,
Segment 21=F21, ‘/1080055;
Segment 22=¥22 .3

ok, :

rwx, U=rwx, P=100000:
, b=rwx, P=108000:
=110000, S=rwx, U=rwx, P=110000:

;4

Ia the abowve exnple, v Address and contents of the segment are displayed.
Note that the address and contents are for the present context. The “L="
displays the atsociated logical memory address. The “8=" and “U=" display
the protection mde for the superviscr and user mode respectively (r = read
accese, ¥ = wrgpe access, and x = executfon access). Finally, the “P="
displzvs the pbyt;lcal address that drives the page map.
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A.3.34 SRECORD COMMAND

The SRECORD command is used to load, via the host unit, standard Motorola “S~
record format absolute load modules. All Motorola record types are recog-
nized. An error will cause an error message to be displayed, but 1oading
will continue until terminated by the end record or a user break. The
command format is as follows:

SRECORD [text]

All three address size formats (16, 24, and 32) are recognized. Fu?Aﬁgr,rﬁhe
head record, record count record, and end record cause a message to befi
printed to the console as shown in the following example:

Ok, SRECORD cat main.sav
Header Record Received: HDR
Records Read: 625
End Record, Bytes Read:

Ok,

Note that the string “cat main.sav” is sent to the ho L-in order to initiate

the transfer. This particular example is typical of a XENIX host. The start
address is stored in the user”s program counter"

A.3.35 SYSTEM COMMAND

The SYSTEM command works the same as $TER command with no arguments.
The register values displayed are those &#athe last exception when in the
Executive mode (user program not gunning). ™~ If there has been no exception,
nothing is displayed. Registers ?éf not be altered. This function is mainly
used to determine the cause of Execu faults. The command format is as
follows:

SYSTEM

A.3.36 TRACE COMMA

The TRACE command is fo initiate a user program under Executive
control. If the program~has not already been run and terminated by the

Executive normally, the address must be specified. Otherwise, the state at
the time ofi he _ ’ﬁam break is restored. After reset, the Executive

After g#gh instruction is executed, the data specified by the FORM command is
The command format is as follows:

AL 2{address]
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A.4 ZEBRA DIAGNOSTICS

A.4.1 INTRODUCTION

ZEBRA 1700/1750 diagnostic programs are based on a menu—driven systam with
formatted input/output at the console. The programs are designzad to ninimize
user training by using menus and self-explanatory prompts wherever possible.
In addition, default responses are availatle in almost all cases and are
indicated by bracketing them with greater-than and less—than signs (i.e.,
<default value>). Additionally, valid ranges of responses arz giver if aot
self-evident, generally assuming a minirum value of zero or one as
appropriate (i.e., <=value). The type of response may be a single character,
a string of characters (leading blanks ignored, blank delimiter or carriage
return terminator), or a value in either decimal format (16 bit3 maximum) cr
hexadecimal format (indicated in the prompt by the dollar sign (3), which ie
not entered as part of the user response). Format control characters ars
designed for the Dialogue™ 80 Terminal. Other terminals may be used;
however, display formatting for those tarminals is not‘pr vided.

,;1\?4 .

A.4.2 BASIC ZEBRA REQUIREMENTS R

The minimum hardware requirements for the operatfon of Diagnostics are 2
working CPU board and a terminal with necggsary cables. The terminal must be
a Dialogue 80 or equivalent. Diagnoscicjg'*: not be availabie i{ the CPU
board is not fully operational. It is‘alr"ﬂ!nessa'y that the on-board
Firmware Executive has been run and tha®igl smohory maps and device
initialization remain as set by the Exea- i This minimum system provides
the resident features of the package. As” %me program is still under
development, some functions listed in the menus may not be available. The
system detects this and notifies thﬂggser.

Normal or abnormal termination of Diagnostics will return control to the

Executive. Exit from Diagl’ ics to the Executive is eitker hy “QUIT ing or
by generating a break with the: Liiogue 80 CTRL-BREAK keyboard command.

Diagnostics is ente ;;wrth the Executive command:
DIAGNOSTIC &

followed by display of hy
GENERAL AUTOMATION DIAGNOSTICS — P/N XXX~X

equivale The descriptiocns of the display operations are for the Dialogue
termir " Other terminals will be spaced dowa three lines for a clesr
display and exhibit other minor differences in the display format.
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A.4.3 MAIN MENU
Following the clearing of the terminal screen, the main menu is displayed:
SYSTEM DIAGNOSTICS R

1. QUIT

2. CPU TESTS

3. CPU DIAGNOSTICS

4. SASI TESTS

5. SASI DIAGNOSTICS

6. SERIAL TESTS

7. PARALLEL PRINTER TESTS
8. LOCAL AREA NETWORK TESTS

The user is then prompted for a program number:

Enter program number (<1>):

Note that the default (in this case, program number one (QUIT)) is indicated
by bracketing it with greater-than and less—than signs.”.This is standard
practice for all prompts. All prompts terminatekwith a colon (:) and user
input will be ignored until this character appe (Note: Omne character is
buffered, but will not be echoed until the prompt‘?i?dlsplayed )

The following sections describe the operal each function available from

the main menu and related submenus.

A.4.301 Quit

This function returns the user to theffixecutive.
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A.4.3.2 CPU Tests

This menu item is called with:
Enter program number (<1>): 2 CR

Following clearance of the screen, the CPU Tests submenu is displayed:

CPU TESTS

1. QUIT

2. LOCAL MEMORY
3. SEGMENT MAP
4. PAGE MAP

5. ALL

This submenu provides access to test functions that will continﬁously test
various CPU hardware blocks in order to verify the hardware and test its
reliability over an extended period of time.

Quit - This function returns the user to the main wenui.

,;i

Local Memory - This function first checks the p
less than one megabyte of memory present)
memory; if unmapped memory is detected,
tion then continuously, destructively,
rotating bit pattern and its compleme
rotating address field throughout all
exception of areas reserved by the Executi¥®. The amount of memory tested is
displayed. The user is given the®option of halting on errors and selecting

the address range. The test is terﬁi%g;ed by entering any character from the
keyboard. 4

ity circuit (if there is
then scans for any unmapped local
perator is notified. This fune-
8 local memory by wiiting a

4 incremects, through a

local RAM memory, with the

Segment Map* - This functio puously, non-destructively, maps two
megabytes of logical address into two megabytes of physical sddress
space for each contegi%proceedi“g from context 0 to coatext 15, and witain
each context from sef % map entry O to segment map emtry 63. The user is
given the option off y %n error and looping on failure. The test is
terminated by enterin haracter from the keybcard.

15

Page Map* - unction continuously, non—destructively, maps all pages as
non—-accesse on-used, local memory. The user is ziven the option of

halting on erfor-and looping on failure. The test is terwinated by entering
any character fropf the keyboard.

All = F function continuously runs all the above tests ia sequence until
termingiténby any character from the keyboard or by halting on an ervor if
that optiéﬁ has been selected by the user.

*This test is usable only on the ZEBRA 1700.
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A.4.3.3 CPU Diagnostics
This menu item is called with:
Enter program number (<1>): 3 CR
Following clearance of the screen, the CPU Diagnostics submenu is displayng:A

CPU DIAGNOSTICS

1. QUIT

2. LOCAL MEMORY
3. SEGMENT MAP
4. PAGE MAP

5. ALL

This submenu provides access to diagnostic functions that will” test various
CPU hardware blocks for the purpose of troubleshooting—

Quit - This function returns the user to the main me

Local Memory = This function first checks the p Lty circuit (if there is
less than one megabyte of memory present), then scams for any unmapped local
memory. If unmapped memory is detected, &M operator is notified. This
function then, destructively, verifies lo~ ganory by writing a rotating bit
pattern and its complement, in word i s ®through a rotating address
field throughout all selected local RAR ¥, with the exception of areas
reserved by the Executive. The user is g¥ien the option of selecting the
address range. The amount of meméxy tested is displayed upon completion of
the diagnostic. :

capability by mapping two m :
megabytes of physical gddress

of the page
memory. Theé=

*This Eesg%is usable only on the ZEBRA 1700.
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A.4.3.4 SASI Tests

This submenu provides access to test functions that will continuousiy test
various SASI devices to verify the hardware and test ’c¢s reliability over an
extended period of time. This menu item i3 called with:

Enter program number (<1>): 4 CR
This is followed by display of:

Enter Device Number (K0>-7):
Enter Logical Unit Number (<0>-3):
Enter Control Field Byte (<$00>):
Halt on Error (y/<n>):

where:

Device Number is the physical unit number (0 through 7; O default) of
the SASI controller. Device Number 7 is reserved for the SYSGEN
tape controller.

Logical Unit Number (LUN) specifies a unit (0O through'S ; 0 defeult)
controlled by the physical unit specifled by Device Numbar.

Control Field Byte - This byte specifies thﬁﬁ test conditions, or any
combination of these three conditiocss. 3its and charactcrs vithin
the Control Field byte are assig%fl as follows:

CHAR  CHAR : E%
765413210 %é

[XxIxToloToToToTx] o, T
|

|| _%§&Command = 1
| = Dis#lle Error Correction = 1}
| Disable Retry = 1

Disable Retry ($80): hou¥d a valid DATA ervor occur with the RETRY
bit of the CONTROL B abled, the contreoller will attempt to read
the sector up o four t¥mes. If this attempt is unsuccessful, the
controller pecalibrate the drive and try to read again. After
four unsuc gecalibrate/read” sequences, the coatroller will
report the e gF the host.

Disable-Error Correction ($40) - Skould a CGRRECTABLE DATA ERROR
occug“with the ERROR CORRECTION bit enabled, the controiier will

the® data prior to transferring the data to the host,

Link Command ($01) - If the LINK COMMAND bit of the CCNTROL BYTE is

abled and the previous command was executed without an error, the
Wtroller will request the next command.

Combi of the foregoing test conditions can be requested by entry of
hexadecimi?’numbers $00 (default, no test), $CO, $C1, $41, $8i.
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Any of the parameters described above can be modified with submenu item 8,
Change Parameters. This submenu is displayed following the entry of
parameters:

SASI TESTS

1. QUIT gl
2. OMTI CONTROLLER
3. DISK SEEK/READ

4. DISK WRITE/READ
5. TAPE WRITE/READ
6. TAPE WRITE

7. TAPE READ

8. CHANGE PARAMETERS

Quit - This function returns the user to the main menu.

OMTI Controller - This function first commands the OMTI controller to perform
its own RAM diagnostic and then proceeds to perform a loop of writing an
incrementing pattern to the buffer memory and then reéﬁfig it back and
comparing it.

Disk Seek/Read - This function recalibrates the diskran&’then performs a
random read on all logical addresses selected

user fb!?the starting logical
at 8 for 248 sectors, which is

Disk Write/Read - This function prompts t
address and sector count. The default st
a reserved area on disk. Each sector }
then read for confirmation, sequentiafilf

Tape Write/Read — This function erases thé&lpape, writes a block with its

block number, writes a filemark, 5§§g1nds, spaces to the block it wrote, reads
the block, spaces to the end of tapes
block and filemark writes, etc.

Tape Write - This functio

all of tape), erases the tép‘
(D5 hex default).

he user for the tape block count (default
ites tape with the specified byte pattern

Tape Read - This fy

7 g on errot or no halt on error has been set. Looping or testing
a key is pressed. Errors that can be sensed are: SASI returned

of which displays the expected and received phase state. All
messages are ASCII text with appropriate hex values.
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A.4.3.5 SASI Diagnostics

This submenu provides access to diagnostic functions that will test various
SASI devices for the purpose of troubleshooting. This menu item is calie:d
with:

Enter program number (<1>): 5 CR

This is followed by display of: (see Section A.4.3.4 for an explanatioa of
these entries) l

Enter Device Number (<0>-7):
Enter Logical Unit Number (<0>-3):
Enter Control Field Byte (<$00>):
Halt on Error (y/<mn>):

Following entry of the parameters, the SASI Diagnostics submenuﬂ}s displaved:

SASI DIAGNOSTICS

1. QUIT 13. COPY COMMAND (TAPE)
2. SASI COMMAND 14. ERASE TAPE CARTRIDGE
3. SENSE STATUS 15. COPY: ceMMAND (DISK)
4. RECALIBRATE

5. REWIND

6. REQUEST SENSE

7. READ DATA

8. SET DISK BLOCK SIZE
9. WRITE DATA
10. SEEK
11. WRITE FILEMARK 3
12. SPACE (TAPE POSITIONING)

BBAD DATA BUFFER
WRITE DATA BUFFER
CHANGE PARAMETERS

Quit -~ This function returjim. the uger to the main menu.

If an error occurs durjing prog execution, the appropriate status is
displayed and the usegis prompted to enter a return before returning to the
appropriate menu, , an_error has been set. Looping ceases when a key is
pressed. Errors thatgfin be : SASI returned status (sense
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SASI Command - This function allows the issuance of any command to the SASI
device. It will request the parameter block bytes from the user, with a zero
default, for the appropriate number of bytes depending upon the command

class. The lun and control fields are automatically set. If a data-out .
phase is detected, the user will be asked to supply the required amount of.
data, in the same fashion as the WRITE DATA command used in the ADES o
package. If a data-in phase is detected, the date will be displayed in the
same fashion as the READ DATA command used in the ADES package.

Sense Status — This function senses status and displays it to the u

Recalibrate - This function recalibrates the drive. (Disk dii&;

Rewind - This function rewinds the tape. (Tape only.?

Request Sense - This function requests sense status
the user.

and the sector/block count. The data reaf displayed to the user.

Set Disk Block Size — This function prd e user for the disk block

(sector) size.

Write Data - This function prompts thegmser for the starting logical address,
the sector/block count and the data to be written.

Seek - This function pgompts th ser for the seek logical address.

(Disk only.)

Write Filemark - This £y ion writes a filemark on the tape. (Tape only.)

Space (Tape+ Ebsividningl = This function prompts the user for the space type
(block, filemagki append). (Tape only.)
3

=

aAd (TAPE) - This function prompts the user for the function

estore » the disk device number and logical unit number, the number
ors and the disk logical address. The tape is assumed to be at

device 7, Togical unit number O.
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Erase Tape Cartridge - This function erases the tape cartridge.-

Copy Command (DISK) - This function prompts the user for the source logical
address, the sector count, the destination logical unit nuember and
destination logical address. The source logical unit number is the one
specified when the diagnostics menu was entered.

Scan Data Commnands — This function prompts thz user for the scan type (equal

high or equal, low or equal), the logical address and sector coumt.
(Disk only.) i

Assign Disk Parameters - This function prompts the user for the step pulse

width, step period, step mode, number of heads, cylinder address, reduced

write current cylinder, device type and sectors per track. (Disk only.)
Fow

=

RAM Diagnostics - This function causes the SASI dpvice Lo pertotn the pattern
test on the sector buffer. (Disk only.)

Write ECC - This function prompts the user, for the
to be written and the four ECC bytes. (% only )

fogical address, the data

*5;5:;

user for the legicsl address
er, flags and sector numbper.

Read Identifier - This function displa
and displays the cylinder number, head nim
(Disk only.) &=

Request Logout = This function displays the last ratry and permanent arror
counts. (Disk only.)

Read Data Buffer - T
(Disk only.)

functioﬂ displays the devices data buffer.

Write Data Buffer — This™function prompts the usar for data to be written to
the devices data.buffer. (Disk only.)

To be determined.

Change Paramete:
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A.4.3.6 Serial Tests

This submenu provides access to test functions that will continuously test a
selected serial port to verify the hardware and test its reliability over an
extended period of time. This menu is called with:

Enter program number (<1>): 6 CR

Following clearance of the screen, the Serial Tests submenu is displﬁyed:

SERIAL TESTS

1. QUIT
2. ECHO TEST
3. CONTINUOUS TRANSMIT

Quit - This function returns the user to the main menu., =

Echo Test - In this function, a character receiveigii‘fﬁ est port is
retransmitted to both the test and the console ports. rror status is
reported to the console. The test is termina:g%%upon receipt of an ESC (hex
1B) character. =

.

t to test, baud rate, character
parity (none, odd, or even).

At startup, the operator is asked for thae
length, number of stop bits, and the type$
This test is status driven. ’

Continuous Transmit - This functﬁig;transmcts the entire printable ASCII

character set to the test port. ¥:tegt is terminated by pressing any key
on the console port.
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A.4.3.7 Parallel Printer Tests

This submenu provides access to a test fuanction that will continuously

exercise the parallel printer port, in order to verify the hardware ard test
its reliability over an extenced period of time. This menu ftew 13 called
with:

Enﬁer program number (<1>): 7 CK

Following clearance of the scrzen, the Parallel Printer Tests subwenu 1is
displayed: o

PARALLEL PRINTER TESTS

1. QUIT
2. CONTINUOUS PRINT

Quit - This function returns the user to the main menu

w ,lﬂ

Continuous Print - This functlon continuously transmits the entire printable
ASCII character set parallel prirmter port. The“fest is terminated by
pressing any key on the console keyboard.ﬁr £

A.4.3.8 Local Area Network Tests % t}%

This submenu provides access to a testg%tagf?%n that will continuously test
the LAN in order to verify the hardware and test its reliability over an
extended period of time. This menu item is called with:

Enter program number (<1>): 8 CR d

Following clearance of the scrgen, “the Local Area Network Tests submeru is
displayed:

LOCAL AREA
1. QUIT
2. RAM TEST

The test
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A.4.4 EXTENDED DIAGNOSTICS

Certain diagnostic testing of ZEBRA 1700/1750 can now be carried out in an
off-line manner from disk, cartridge disk (CD), or cartridge-tape (CT). The
loading for each of these is accomplished with: . '

- Boot from A to 8200
- Boot CD
- Boot CT

Following the selected boot operation, the following display will tak léée.
GENERAL AUTOMATION EXTENDED DIAGNOSTICS - REV. 1.1

Logded - Enter "Extend” to Execute

EXTENDED DIAGNOSTICS

1. QuUIT
2. SERIAL TESTS

3. PARALLEL PRINTER TESTS
4. LOCAL AREA NETWORK TESTS

Enter program number (<1>):

Hit ESC Key to Terminate Test
Hit Any Key to Stop

Enter Port to Test:

Enter Desired Baud Rate (<96Q82)
Enter Character Length (<8>): ™
Enter Number of Stop Bits (<2>):
Parity (<nd>):
0dd or <Even>:

SERIAL PORTS

1. QUIT
ECHO TEST
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PARALLEL PRINTER PORT TEST

Hit Any Key to Stop
Enter Number of Columns (<8U>):
Enter Number of Lines (<55>):

1. QUIT
2. CONTINUOUS PRINT
LOCAL AREA NETWORK TESTS T

1. QUIT
2. RAM TEST

For a description of each menu iteam, refer to the previous cext (Secticns
A.4.3.6, A.4.3.7, and A.4.3.8) covering each test.
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