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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 ogerating systems available with ZEBRA: XENIXQi
(ZEBRA 1700) and PICKR (ZEBRA 1750).

Section 2 provides a description of the ZEBRA 1700/1750 motherboard and its
ma jor subsystems. Following this, Sections 3 through 6 describe the SASI
Input/Output (I/0) Interface, the ZEBRA 1700 Memory Managemen€:}

Subsystems, and Memory Expansion. Section 7 concludes with a degcription of

ZEBRA 1700/1750 power supply characteristics.

3 a facility

Appendix A describes the ZEBRA 1700/1750 Firmware < ;
programming, test,

providing the user with support tools for ZEBRA opé?af;gn,
and fault diagnostics. B

Related ZEBRA documents available to the user

frem:General Automation or from
ZEBRA subsystems manufacturers are: =

Document No.

88A00757A PICK Operator Guide =%

88A00760A Quick Guide for_the PI

88A00774A PICK Utilities *Buide

88A00817A  ZEBRA 1700/1750 I'mggallation Guide

88A00800A ZEBRA XENIX Programmét Manual

88A00803A ZEBRA XENIX Installation, Operation and Administration
Guide

88A00818A j xpansion Enclosure Installation Guide

-unplugging power cables, or removing
boards from ZEBRA, system power must
%% be OFF.

* .
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ZEBRA 1700/1750 Subsystem Manufacturers:

IOMEGA Corporation
4646 South 1500 West
Ogden, Utah 84403

RODIME PLC
25801 Obrero, Suite 6
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

Standard Microsystems Corporat
35 Marcus Blvd.
Hauppauge, NY 11788
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introduction

The ZEBRAR system is a compact, high-speed, table-top computer system supported
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. r

1.1 SPECIFICATIONS

Size: 5" high by 17-1/4" wide by 16% deep.
Weight: Thirty (30) pounds.
Color: Bone white with blaggrfrontvﬁiﬂel.

Power Requirements: 100/120 VAC, 3 Amps.
220/240 VAC, 1.5/

115 VAC +5% s
separate br¥

2ine to breaker box with
ypreferred.

Environmental: 55°F t%EQSOF amb¥#nt temperature; 70%F 1s optimum.
Maximum tamperature change per hour: 25°F.
lative humidity, non-condensing; 65% is

CPU Speed: Hz cfock rate.

Fixed Winchester: s

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

1-1
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31C03364A
%MB MAX.
OR {
31C03378A
1MB MAX.

RG-62 I "
COAX CABLE
4

88A00820A

—-

- ="

IMC '
STANDALONE |

|
|
|
L.m_____l

Binins
CENTRONIX RS423
PARALLEL 6 SEHlAL
PRINTER 1/0 PORT
PORT
S |
| exeansion |-
| ENCLOSURE
MOTHERBOARD ’
MC68000L10 CPU CDOR o
128KB RAM SASI OR e+ ) SAS|
31D03367A
i |
| sLoT .
I s 1/4" QIC
t TAPE
|
- emed
77A00229A
OMT! 5300
CONTROLLER
31C08004A05 31C08004A02
RODIME RODIME
20/40MB 20/40MB
77A00230A
STANDARD
OPTIONAL = — — —
Figure 1-1. ZEBRA 1750
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CENTRONIX RS423
PARALLEL 6 SERIAL
PRINTER 1/0 PORT
PORT
-———— -
I expansion |
| EncLosure |
L el
MOTHERBOARD : , 10D00311A
128KB RAM SAS| ««OR
31D03367A
(SE) 31D03322A
SLOT
RAM 5 IOMEGAv 1/4” QIC
: TAPE
31C03364A
%MB MAX.
OR 77A00229A
31C03378A —_——_——
1MB MAX. :— —}
RAM | 2 OMT} 5300
| | CONTROLLER
}‘ 31C08004A05 31C08004A02
MMU/CPU "RODIME RODIME
MC 68010L10 20/40MB 20/40M8
31C03335A ) _ 77A00230A
(SW) F———— ___}»-
RG-62 | LAN
COAX CABLE |
<+
STANDARD

OPTIONA

. Figure 1-2. ZEBRA 1700
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Communications Ports:

Port 0 - Port 4: RS-423, 9-pin connector, 9600 baud, asynchronous,
serial 8 bits with 1-1/2 stop bits. Port 0 is
normally used with a local CRT terminal; Ports 1-4
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—coﬁpatiblg-
parallel printer. o
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 ontaining the
10 MHz MC68000R microprocessor, 128KB of dynamic R Aécess Memory

(RAM), Erasable Programmable Read-Only Memory (EPROM), six serial Input/Output
(1/0) ports, one parallel printer port, five 50-pin slots for removable option
boards and a Shugart Associates System InterfacesSASI) bus. Figure 1-1 is a
general layout of these modules. The SASL bus caﬁ%ézive one of the following

OMTI Controllers:

1. OMTI 5100 for handling one Winche n@#SMB cartridge disk (CD).

2. OMTI 5300 for handling one W;g;peste ne 1/4" cartridge tape (CT).

- 128KB or 384KB of memory add-on (JS) as the first memory expansion and a
agsion (in J4, yielding 768KB or 1MB total memory)
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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 13 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. .
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. '

1.5 PICK OPERATING SYSTEM

ZEBRA 1750 is provided with the PICK operating S!item. The PICK operating
system is a multi-user data base managemenr systemtﬁbThis is based on a virtual
disk memory management system providing a 8 billion bytes of logical address
space. Multiple users can access any parft his address space up to the
available disk storage. i

1-5/1-6
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motherboard 2

The ZEBRA Motherboard is an integrated system component on a multiple-layer
printed circuit board. This board is a complete single-card computer = 7
consisting of the MC68000 microprocessor for the ZEBRA 1750, 128K bytes of
Random~Access Memory (RAM), Read-Only Memory (ROM), six serial Input/Output
(I/0) channels, and the parallel printer interface. The ZEBRA.1700 micro-

processor (MC68010®)is mounted on the Memory Management Uni‘{(MMH7_board for
use under XENIX (see Section 4.0).

The major functional areas of the CPU board and their physical lacations are
shown in Figure 2-1 and described in subsequent section

NOTE

The terminology used in this.document
observes the following conventfons:

1. An active signal
as asserted;
is referred t



88A00820A
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2PN EXECUTIVE A
CONNECTOR gi'?:““- o EPROMS
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» 3 - . . .
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Figure 2-1. ZEBRA 1700/1750 Motherboard - 31D03367A

2-2



88A00820A

2.1 MICROPROCESSOR

The microprocessor (Motorola MC68000 for ZEBRA 1750, MC68010 for ZEBRA 1750)‘7
is a high-performance computer chip with an internal 32-bit architecture and ‘-
a 16-bit data bus. This microprocessor features seventeen 32-bit registers: -

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. e
The microprocessor instruction set and addressing modes are both é%fteﬁ;i§;T
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.

er states, assuring a

@.to fully utilize the high

ng on-card RAM that will operate
R System.

The microprocessor can operate in supervisor or.ms
secure operating system. The CPU has been desig:
performance of the microprocessor by provii
without wait states at the 10 MHz speed o%

2.1.1 MEMORY ALLOCATION
The MC68000 microprocessor has a 'y address range which is divided into six

specific areas. These are defined 2

$000000 > $1FFFFF - Majy
$200000 > $3FFFFF - ROM
$400000 > $S5FFFFF - ROM
$600000 > $7FFFFF & On-boar® system resources

$800000 > $9FFFE eserved area for expansion options
$A00000 > SFFFF agxved for memory map option

User mode access from tMe microprocessor is limited to the main memory
address range_€§000000 through $1FFFFF). Access outside of this range in
user mode cagfes awmbus-error condition. Supervisor access is permitted over
the entire addxess space.

cropfoéessor bus is available at five individual 60-pin expansion
(J1-J5) to allow the addition of memory and Input/Output (1/0)
ptions.

The maig
con
exp

2-3
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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: v

Memory
Memory Board Base Option Total
1750 128KB o
31C03364A01 J5 128KB 256KB TR
or ,
31Cc03364A11 J5 384KB 512KB =
31C03364A21 J4 512KB 768KB or 1MB
1700 128KB .
31¢03364A11 J5 384KB
31C03364A21 J4 512KB

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

The dynamic RAM is refreshed every two milliseco

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

by a firmware routine

_the mic¥oprocessor. This

Dual Universal Asynchronous
). The refresh operation

Memory protection is provided by byte parit
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

it be used to determine if the bus
Bther event (see Section 2.8).

Simce the mMroprocessor is not informed
gf the parity error until the following
sycle, the specific address of
Wty error may be difficult or
#ible to ascertain.

iﬁpﬂ

Immediately
RAM can onl

data from Era
dition

408 RESET, the memory parity detection 1is disabled and the
written into. Reading from address $000000 and above returns
ble Programmable Read—-Only Memory (EPROM) bank #0. This con-
called“the "boot mode” and is exited as described in Section 2.3.

An exg%§ n connector is integral to the main memory circuitry and provides
the badip for addition of up to 896K bytes of dynamic memory, bringing the
total systém RAM to a maximum of 1024K bytes (1MB).

2-4
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2.3 PROGRAMMABLE READ-ONLY MEMORY (PROM)

The ZEBRA 1700/1750 motherboard (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): B

Address Range - 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;fcéféo;$
that multiple images of the EPROM fill the entire 2MB space for each bank.

Immediately after a system reset, bank #0 appears at address Q00000 for read
operations as well as $200000. This condition is called th oot:mode."
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 w the boot mode,

reset the Power Fail Flag, and turn off the SELFTES $<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 microprocessd¥halt line. This LED is
illuminated during reset and whenever the qnicroprocessor is in halt mode.

2.4 INTERRUPTS

highest priority. At any time,

number set as a part of the micro; \Ss0or status register. Interrupts are
acknowledged for all priority levels @#eater than the current microprocessor

priority contained in the microprocessor status register. Interrupts are
Y nless than, or equal to, the current micro-

- microprocessor status register, except
for level 7 interruptsswhich ar™¢non-maskable. When an interrupt is acknowl-

request. The MC68(Q

processor 1s configured to handle interrupts in
the auto-vector mod

terrupt levels are assigned as follows:

Source

Refresh timer in DUART 0O

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

Intetruptr

2-5
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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. =

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. g

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

- Ports 0 through 3 are implemented using two Siggg;‘ SQN2681 DUART
integrated circuits. Each DUART supports two ¢hanniéls, ‘using
asynchronous transmission only. e

- Ports 4 and 5 are implemented using a singl C 7201 MPSC integrated
circuit. Port 4 supports asynchronous transmigsjon only. Port 5 is
programmable to support either async ous or Synchronous transmission
and configured to allow the use of a ernal clock (at present, only
asynchronous transmission is suppqg Bgerating systems supplied by
General Automation, Inc.). .

Ports 4 and 5 are handled by a
0 through 3 and allow three ad
as follows:

‘differén® driver than that used for Ports
ional baud rates. The baud rates are

Ports 0 - 3 Ports 4 & 57 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
- 7,200.0

9,600.0 9,600.0

19,200.0 19,200.0

2-6
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SELECT _PORTO g (sysTEM
LINEQ ——mmep! 2681 CONSOLE)
3”‘” PORT 1 \
s> SINT*
CHANNEL
p

DATA LINES
0-7 , CHANNEL
>
SELECT
N D —

PORT 4
DATA LINES

J12 CHANNEL “A”
8-15

PORT 5
el |13 (25-PIN) CHANNEL “B”

P sinT*

Figure 2-2. CPU Board Serial I/0 Logic
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A common serial I/O interrupt line (SINT*) is provided to allow interrupt
driven 1/0. A functional block diagram of the serial I/0 logic is
illustrated in Figure 2-2. The connector and pin assignments for each port
are listed in Table 2-1.

Table 2-1. Serial I/0 Port Connector/Pin Assignment

90C03367A

Port Connector Signal

4=

J8,J9,J10,J11,J12 CGND - Chassis Ground
DSR - Data Set Ready

TXD - Transmit Dat

GND - Signalréféqp
DCD - Data Carrier’Detect
RTS - Ready:-To-Send

CTS - Clea™%go-Send
Data-Tefminal Ready

oo WNDH-

J13 Ehassis Ground

“ansmit Data

E’Receive Data
Ready-To-Send

- Clear-To-Send

- Data—-Set-Ready

- Signal Ground

- Data Carrier Detect

- Xmtr Signal Timing

- R°cvr Signal Timing

- Data-Terminal Ready

- Xmtr Signal Timing

o~NOWL W -

15

20
24

¥t 5 is wired as a Data Terminal Equipment
(DTE) port rather than as a Data Computer
quipment (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 O 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. o

Offset from Register Description

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

-+ $05 Reserved Command Register A

+ $07 RX Holding Register A TX Holding Register A~
+ $09 Input Port Change Register Auxiliary Control Register
+ $0B Interrupt Status Register e
+ $0D Counter/Timer Upper - pper Register
+ $OF Counter/Timer Lower Counter/Timer'Lower Register
+ $11 Mode Register B : Mode?Egg;ster B
+ $13 Status Register B Clock S&lect Register B
+ $15 Reserved mmand R??ister B
+ 517 RX Holding Register B plding Register B
+ $19 Reserved rved
+ $1B Input Port put Port Configuration Register
+ $1D Start Counter Command it Output Port Bits Command
+ $1F Stop Counter CommandZ Reset Output Port Bits Command

The connector pin assignments for DUART pdtts are defined in Table 2-2.

2-9
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Table 2-2. DUART Connector Pin Assignment

90C03367A
Port | Pin No. | signal Name

| |

Ports O to 3 | 1 | CGND

(J8, J9, Jio, J11) | |

| 2 | DSR
| |
| 3 | .
| |
| 4 |
| |
| 5 |
| +
| 6 B
| [
: { RTS
| “h CTS
I [
| | DTR

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

ARY dited at base address $600000 is implemented
as the refresh timer. ,A clock 1 MHz is applied to input IP2 of the DUART.

g€er timer, OP3, is connected to the level 7 auto-vector
jcrgprocessor. A transition from a high to a low level
maskable interrupt of the microprocessor.

git

interrupt input of
on this output caus

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. e output of the counter timer, OP3, is connected to the level 5
auto-vector interrupt input of the microprocessor. A low level on this output
causes a level “nterrupt of the microprocessor.

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

l. 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 rates7
up to 9600 baud and cable lengths to 50 feet maximum. e LT

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 for-the “A~
and “B” channels are implemented as follows:

RS-232 Conmnector Signal 2681 DUART Signal.
“A” - Ports 0 and 2:
Transmit Data RXDA
Receive Data TXDA
Clear to Send oPO (ChannefiisBTS)*
Request to Send IP3 (Channel A*’fgg*

Data Set Ready 0P4 (R

Data Terminal Ready : Purpose Input)

“B” - Ports 1 and 3:
Transmit Data
Receive Data ) %
Clear to Send “gRl (Channel B RTS)*
Request to Send [F@(Channel B CTS)*
Data Set Ready s

Data Terminal Read IP1 (General Purpose Input)

gtion of RTS and CTS to the 2681 is optional. Normal commnection

8d to CTS and neither tied to the DUART. Extra jumpers must be
connect RTS/CTS to the DUARTs.

*The
is R]
added

2-11
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2.5.2 NEC 7201 MPSC

Serial Ports 4 and 5 are controlled by ome 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.

Of fset from Register Description

Base Address Read Write e
+ $00 Channel A Data Read Channel A Data Writefi;i:,*
+ $04 Channel B Data Read Channel B Data Write -
+ $02 Channel A Status Read Channel A Command/Parameter

+ 506 Channel B Status Read Channel B Commapd/?arameter

= =

The connector pin assignments for MPSC ports are defined in Table 2-3.

90C03367A

Port Signal Name

Port 4, J12 CGND
DSR
TXD
RXD
GND
DCD
RTS
CTS
DTR

éz;%x

W~ W K

CGND
TXD
RXD
RTS
CTS
DSR
GND
DCD
TXCIN
RXCIN
DTR
TXCOUT

o~NOULS W

N -
oNWv

I
l
|
|
|
I
I
I
I
I
I
I
I
|
I
l

N
=)

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: s

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 1110b -
0111b 1,200 1111b

The MPSC serial ports are configured as standaty $
and receivers. The transmit, receive, and modem“gomtrol lines for the “A~
and “B” channels are implemented as follow

'37%

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 Df¥a TXDB

Receive Dta & & RXDB

Clear to Sed CTSB

Request to Seﬁ RTSB

Data:Set Ready (General Purpose Input)
DTRB
DCDB

t RTS and CTS are not connected to the 7201 Port 4, but are
connectedPto 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
Receiver 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

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 reversédi

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 1/0 CONTROLLER RESET

Each serial controller is reset by hardware: 1) at power up, 7
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 0. A hardwar eset affects
both channels of the serial controller. A software reset affects only the
channel referenced by the control register write (i.e., $600002:for channel A;
$600006 for channel B). A reset initiates each serial..I/O controller as
follows:

1. Receivers and transmitters are disabled,
2. The outputs of the transmitters are set high (mark),
gget high), and

ﬁts are cleared.

3. Modem control signals DTR, RTS are unassert
4. Interrupts are disabled and all pend

Table 2-4. Se 0 Port Register Addresses

] | Address
Port | | Port | Register | (Hexadecimal)

| | | |

o | | 3 | pata | $600037

| Control | | Control | $600035

: Status } } Status ; $600033

| $600017 | 4 | Data | $600040

| $600015 | | Control | $600042

| $600013 | | status | $600042
, 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 I/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 1/0 ports are controlled with a 2681 DUART controller, using base
addresses: R

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

Ports 16, 17

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

When installed, the Expansion Boards occupy Slot J1 and J2 on he ZEBRA
motherboard. See Figure 2-1l.

h of the added ports
8_are accessed from

Pin assignments for J1 of the Expansion Board, and for=™
are defined in Figure 2-4. When installed, the ad
the back panel, mounted directly above the basic six

6-PORT EXPANSION
BOARD (31D03360A)

J1

2681 DUART

CONTROLLERS 6-PORT EXPANSION

\ CABLE (31C01677A)

Tl * > FH0 0 FO 0 TWO [0 THe 0 LT T KWO o

LINE1T  LINE10 LINE9 LINE 8 LINE?7 LINE 6
J7 . J6 45 J4 J3 i J2

Figure 2-3. Six-Port Expansion

2-16
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H:— C.GND (1 ER
5] +5V (1 3
3] DSR6 (2 Wi
] RTS6 (2 wa
51 TXD6 (2 7] 12
] CTS6 2 B
7] RXD6 2 3]
B DTR6 2) EX
5] GND 1) 5]
701 N/C —
1] C.GND {1 1
17] +5V 1
13| DSR7 1
2] RTS7 (2)
15| TXD7 2
5] CTS7 2
7] RXD7 2
B3 DTR7 2
9] GND 1
50— /C
7] C.GND (1
53] +5V 1

DSR8 3

RTS8 2

TXD8 2

CTS8 2

RXD8 2

DTR8 2

GND 1

N/C

C.GND

+5V

—‘
X
O
(&
=W WW W[ W L] =2 =

-
x
U
prs
(=]
BN ; HlDID] ]

B N R N E B R B N B RRR R e R R R BEEEEEE R

1 4
0800000 eccscvscescvsse

=
#e0ceeFosccscscsvsevsecacecsnes

[ 60-PIN
PIN 60 CONNECTOR CONNECTORS

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 Rt
+ $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 1nte?§'gg. Two wait

states are added for any access to this address.
2,7.2 PRINTER CONTROL LINE COMMAND
A write to this register is used to control the state%dﬁ»the printer interface

control lines and the interrupt mask. Two wal -tates are added to accesses of
this address. The bits are defined as shown B

Bit 00 - 1 = Enable printer interrupk

0 = Mask/reset printer interr
Bit 01 - 1 = Printer interface AUTOFEED asserted

0 = Printer interface linéEMUTOFEED deasserted
Bit 02 - 1 = Printer int#xface line SLCTIN* asserted

0 = Printer inter ne SLCTIN* deasserted
Bit 03 -

= Printgé?interface line INIT asserted
5 deasserted

o
]

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: .;;,;

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 i

0 = Printer interface line SLCT deasserted:
Bit 04 - 1 = Printer interface line

0 = Printer interface line
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 :
0 = Power fail flag not set
The printer interface interrupts thegg'
(INT3*) whenever the ACK line on the in
a low.

roprocessor at auto-vector level 3
ace transitions from a high to
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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. Parallel Printer J6 Pin Assignments
(All unlisted pins are GND)

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

| I |

1 | STROBE* | 11
| I

2 | DATAL | 12
I l

3 { DATA2 } SLCT

4 | DATA3 | " AUTOFEED*
| I I

5 | DATA% | 4 | CGND
| | I

6 } DATAS } { I| INIT*

7 | DATA6 = | ERROR
| . I

8 | DATA7 | 35 | PU8
| | I

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

10 | | |
! | |

NOTE

asterisk following signal name
indicates LOW/TRUE.

2-20
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2.8 BUS ERRORS

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

l. Access to nonexistent device above address $800000,
2. SASI bus interface timeout,

3. Segment map protection violation,

4. 1Invalid 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:

l. 1If the bus error address is greater than $1FFFFF a
in user mode, illegal access was made from usel mode.

2. 1If the bus error address is greater than $7FFF
nonexistent device was made.

00060 to 600063 and the
timeout.

3. 1If the bus error address is in the rang
SASI Bus Error Flag is set, there was

4. If the address and the CPU status indicata@a violation of the segment
protection in the memory map, th&m:that 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 assumed
memory parity error.}§§arity wI%l not be detected until the next memory

cycle; therefore, théaddress will not be the exact address of the parity

error. In most cas should 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 (including
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, OMII, and the System Expansion Enclosure.

1 18"
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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)

kALY

Description

Signal Driven By | Pin

|
' |
Data Bit O | 2
Data Bit 1 | 4
Data Bit 2 | 6
Data Bit 3 z/C | 8
Data Bit 4 | 10
Data Bit 5 | 12
Data Bit 6 | 14
Data Bit 7 } 16
ATN* | 32
(Attention) }
BSY* c | 36
(Busy) }

|
ACK* z |
(Acknowledge) |

|

|
RST*
(Reset)

NOTE: Z =

All odd

ue or active low,
ins GND.

Data bus between confroller and

| ZEBRA for bi-directional signals.

| Each of the eight data signals (O
| through 7) is-uniquely assigned

| as a receivervgr. Initiator”s own
‘-) Bus addregé: s+3Bus Device ID).
|

|

This Bus‘ﬁétng‘ID would normally
ned and: strapped in a
ce during system

As P by the controller indicates
controller has control of the

fertion by ZEBRA indicates data has
been accepted or that data is ready to
be transferred from ZEBRA to the
controller.

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.

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

Description

(Request)

Signal Driven By | Pin
MSG* c | 42
(Message) ]

|

I

|

|

|

|

|

|
SEL* Z | 44
(Select) |

|

|

I

|

I
C/D* C | 46
(Control/Data) ]

I

|

|

|

|

|
REQ* |

|

|

|

|

1/0%*
(Input/Output)

NOTE: Z : A,
Cc Froller,
true or active low,

All 0ddBins GND.

Assertion by the controller indicates
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
will deassert all interface;aignal
lines and return to the T

Assertion by ZEBRA with the controller
address bit (DBO)“causes the controller
(Initiator or Receiver) to be selected.
The SELECT line” “be’ deasserted
after the controller asserts the BUSY
line. .

Assertion bylgﬁg,controller indicates
trol or data information is to
grred on the data bus.

$of this line indicates that
icagmation is to be transferred
.d4ta bus. True indicates

ertion by the controller indicates
at an 8-bit byte is to be transferred
on the data bus. REQUEST is deasserted

3 following assertion of the ACKNOWLEDGE

line.

Assertion 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.
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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 1/0 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. 1/0 remains deasserted

throughout the selection sequence. The relative timing of signals 1is
illustrated below. =i

-DBX

|—-._

—————  vin o s e l

~SEL

-BSY

-Cc/D

-1/0

-MSG

Following the Select sequence, the controk
will then place the first byte of the dev nd field on the data bus.
The host will then assert ACK. The control

b, wIll then respond by reading the
byte on the data bus and then deasseg&iREQ. The host must then deassert ACK to

begin the next REQ/ACK handshake. Thi:? ndshake continues until all bytes of
the command have been transferred. SEL™ easserted and BSY is asserted

throughout this sequence.

ssert Request. The host

-C/D
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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/O line will be asserted.
If the data transfer is from the host to the controller (write data), the I/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 across “the
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. T

Data to the Host

~-DATA BITS

Following a command or data transfer, the controller will initiate a status
byte and completion message transfer. WHER a status byte is required, the
controller will assert C/D and 1/0. The ntroller will then assert REQ. The
host must then accept the status byte on the data bus and assert ACK. The
controller will then deassert 4; ZPhe host deasserts ACK. Following the
status byte transfer, a completio® Esage will be transferred to indicate
operation complete. Theégintrolle *will assert the MSG line, along with C/D
and I/0, then assert REQ3 e host accepts the completion message byte on the
data bus and asserts AGEx ntroller then responds by deasserting REQ and
the host by deasserting ACR, <Kt this point, BSY and all other controller
signal lines will be deass €d and the controller will return to an IDLE
state. SEL remains deasserted throughout this sequence.

3-5



88A00820A

|-—-

.-MSG —

Following the controller selection sequence, the contro ler will always reques:
a Device Command Field (DCF) which is either 6 or_ lO bytes in length. The

n The remaining bytes
Q;or address, number of

specify the drive Logical Unit Number (LUN), logica
sectors to be transferred, and a control bytes

An error in the command
tatus byte transfer to occur

The controller checks the validity of inc
structure will terminate the command and *
upon completion of the DCF transfer.
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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 =
+ $04 Reserved SASI Control Line Comm363
+ $07 SASI Control Line Status Reserved T

3.4.1 DATA WRITE REGISTER

A vwrite to this address puts the data on the SASI data lines 1f the SASI
controller has asserted the proper control lines. A write
normally done while the REQ* SASI line is asserted. The.in
automatically asserts the SASI ACK* line. The SASI conttoller'then deasserts
the REQ* line which causes the microprocessor to be DTACch“ and the write

cycle completed.

, lines. A read from this register is
normally done while the REQ* SASI line i:: sserted. The interface then
automatically asserts the SASI ACK* line. The SASI controller then deasserts
the REQ* line which causes th pcessor to be “DTACKed” and the read
cycle complete.

If the SASI controller dg#s
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 wait 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
0 = SASI bus line SEL* deasserted

Bit 02 - 1 = SASI bus line ATN* asserted
0 = SASI bus line ATN* deasserted

Bit 03 1 = Hold SASI Bus Error Flag in reset state

lines and the SASI Bus Error Flag.
this register. The bits are defined as show

Bit 00 - 1 = SASI bus

0 = SASI bus
Bit 01 - 1 = SASI bus

0 = SASI bus
Bit 02 - 1 = SASI bus line BSY* asserted

0 = SASI bus 1lif BSY*ggeasserted
Bit 03 - 1 = SASI bgg line MSP¥ asserted

0 = SASI bu8 line MSG* deasserted
Bit 04 - ¥11a® C/D*, command phase

$§§é C/D*, data phase

Bit 05 - Error Flag set

Error Flag reset

The SASI bus interf: e interrupts the microprocessor at auto-vector level 1
whenever I bus line REQ* is asserted.

T
<]
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memory management unit (MMU) 4

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

The MMU board (Figure 4-1) consists of a MC68010L10 microproi r
two-level memory map. The MMU board must be mounted in J3 or J4 of "
board (see Figure 1-2) adjacent to the last memory board.

the CPU

The MMU MC680010L10 microprocessor replaces the MC68000L10 (located on
motherboard for the ZEBRA 1750) and drives the inte:nal‘crﬂ bus directly.

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- complete. This is accom-
plished by providing separate contexts (addressed¥hrough a Context Register)
to point the CPU at a fresh set of segmen and pagis. Figure 4-2
illustrates a block diagram of the memor nocement system.

nk..

wmwﬁgzzo ‘C\EEBU @:30' @25'30-
] 0 @mof-uo i” vro_ 3 Y

- soe s COPYRIGHT 1908 - 1*

' mmm@

MC68010L10

igure 4-1. ZEBRA 1700 Memory Management Unit, 31C03335A
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The MMU provides address translation, sharing, and uwemory allocation control
for multiple processes executing on the CPU. The address space is divided into
pages of 2K bytes each. The page address bits, Al-Al10, pass through the
translation process unmodified. Address bits Al1-A20 are subject to .
translation. Bits A21-A23 are reserved for special system funciions aud take
no part in the address translation. The maximum logical address 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)s

INTERNAL ACORESS BUS A1-AZ3
INTERNAL DATA BUS
JJora-o18 A% Jan as unss
™ | |veo Lbe*
A% a4t
wa.cx
* =P eamTER
on.cx %
y .
012-018 aur
et surrER
WESMAP &
CEIMAP ¥
000N 7ar &
hansren |- o "
"7 am > 2,
e 18
RATE-RAZY . T ) A
xA0
XAZI-XARR ! ADORESS
2 e P —————
PAGE MAP
wasms p| reaaioae
CLIMS X LI
— ot DATA
GATE 173
MA0
o T <
2 2 9 y A
waz2 10 !
\ v

PAGS ADORESS UNUSED MA11-MALY Al=-A10 UOS*LOR®
CONTROL SPACE

20-81T PHYSICAL ACORESS

Figure %4-2. ZEBRA 1700 Memory Management Unit Block Diagram
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AQ 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, Al-A23, from the microprocessor are translated = .
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, -
Al-A10 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;pﬁlé?%l.
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 réferences memory or
input/output. Since no input/output addressing is done-on. d_by the MMU,
this designation is interpreted as an invalid page; in™Wwl case, a reference
to a word in that page causes a page fault.

4-3
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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 translation:.
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.

o

4.2 SEGMENT MAP

The Segment Map is 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 may-be kept private to
a process or shared with other processes. The six-bi : address from a
segment entry refers to a block of 16 consecutive page entries in the 1024-
entry Page Map. A segment can be as large as 32K bytes (by using all 16 of the
assoclated 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, 5

GNFORMATION PROT 0,1,2.3 >
CONTEXT
REGISTER
PAGE INFQ >
USED, DIRTY
ADOR
PAGE DODRESS SPACE
MAP
MA11 - MA19
> P
HYSICAL
ADORESS
AQ - A10
4

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

Protection 1s associated 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. e

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

Protection | Protection Bits

Code | PR3 | PR2 | PR1 | PRO |  User*

e g +- + A%:£§§= }

| I I |
0 | ol o] o] RNl --- | ---
1 | 0 o | " --x | - --
2 | 0 0 | l r- - I ---
3 | 0 0 | | r-x —
4 | 0 1 0 | rw- | - - -
5 ' 0 1 1 | rvzx | ---
6 | 0 1 0 | r-- | r--
7 l 0 | 1 1 | rv- | r¢--
8 | 1 () 0 | r- - | rw-
9 | 1 1 | rw- | rw-
I ] 0 | rw- | r-x
| 1 | rw- | rwx
| 0 | r-x | r-x
| 1 | rwx | r-x
| 0 | rwsx | --x
=4 1 | rwsx | rwx

Attributégnot 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 (All1-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 which
is linked with the lower eleven bits of the logical address to form a- 21-btt S
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,declared to
be in one of these address spaces:

Page Definition Bits‘ Page Type
00b Valid memory page
01lb Invalid memory page
10b Reserved code
11b Reserved code

Access to pages marked invalid or reserved -ause 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

shntrol information. The
béen referenced:

1. Data read reference

2. Data write reference

3. Execute reference

a&%essed only from supervisor mode. Any access from user
mode of the map resources causes a bus error. Table 4-2 illustrates the method
of addres gaand modifying the contents of the memory map registers.
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Table 4-2. Memory Map Register Access

Data Bus Bit Specification
15114[13]12]11/10|09]08|07|06]05]04|03]02}01 |00

'} o e . 4 ot - - 4=
¥ L

Address|Attribute|Register

T L | e ) ) T T T L) T -

T ¥

R N e

DI|US | PD|PD|mal na |MA|MA|MA[1A | MA |MA| A A A MA

| |
$A00000] r/w |Page Map | MA
| [ | | loijoo] | |20l19]/18]|17]|16]15]14]13|12}11
I | A N A I R 0 O O
$C00000| W |Segment | na|nalnalnalPR|PR|PR|PR|na|na|XA}XA}XA|XA|XA|XA
| IMap I 1 | | lo3lozlor|oo] | |20[19]18]117]|16]15
| I [ (N R R R R e I U N
$C00000 | r Iseg Map | cx|cx|cX|CX|PR|PR|PR|PR|nalnalXA|XA|XA|XA|XA|XA
{ |cntx Reg | 03]02]01]00]03]02]01|00] I* 17:16I15
| Y N I O N (R | |
$E00000 | w |Context | cx|cx|cx|cX|nalna|nalnaln nalna|na
[ |Register | 03]02]|orjo0] | | | = | | |
| | R N N Y T Y = O (et R (R RS B B
$E00000 | r Ina I \|na|nalnalnalnalnalnalna

=1

1. The 64 segments for each co #xt are accessed at intervals
of $8000 for each entry from the base address of $C00000.
The context regisfer must.be set to the desired context.

2. The 1024 pagggentrié e addressed at intervals of $800
from the bagp agdress of $A00000.

3. Attribute | .
w = ite
r/w = Read or Write

_DIrt¥bit (1 = dirty)
Haed bit (1 = used)

= Page definition bits

= Translated physical memory address
= Protection bits

= Translated virtual segment address
= 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. s

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

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¥

omputersSystem Interface), the

ith an Input/Output (I/0) device

b, and future devices to be added
to system hardware and software.

5.1.1 OMTI SIGNAL LINES

The signal lines between ZEBRA and OMT™
See Section 3, Table 3-1.

are carried by the 50-1ine SASI bus.
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5.1.2 OMTI COMMANDS

ZEBRA initiates an OMTI command sequence by first selecting the OMTI contrecller
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 0B
ASSIGN ALTERNATE TRACK OE
CHANGE CARTRIDGE ‘ 1B
COPY 20
BACKUP 22%
RESTORE 23%
BACKUP WITH HEADER 24%
RESTORE CONTINUE X
RESET TAPE

VERIFY TAPE

READ SENSE

WRITE HEADER

READ HEADER

WRITE BLOCKS

READ BLOCKS

DEFINE FLEXIBLE DISK
ASSIGN DISK PARAMETE

c2
RAM DIAGNOSTIC EO
WRITE ECC El
READ ID E2
EC
EF

*Tape Commands
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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;:l
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 € §-1/4" Winchester

disk drives supported.

Control Cable (21C01659A):

Removable

Change Cartridge

Sector Pulse

~ Step

7 Drive Select 1
Drive Select 2
Drive Select 3
Drive Select 4
Direction Select
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21C01857A11
P 33 l 7 J 30 p—— POWER
DISK CONNECTOR
DRIVE 2 1
—1 21C01657A0 ZEBRA
[~ 2100165940 . |_— PARITY
21CO1858A 11 37 ’SO-UNﬁ
C cru® sasi sus
g TERMINATOR
= OoMTI
DISK wmc]’/ ADDRESS S

3__
DRIVE 3 :n .

Figure 5-1. OMTI 5100 (31A08004A05

21C01857A11

N— POWER
CONNECTOR
~~— CD DATA AND
CONTROL
21A01858A11 CONNECTOR
(34-PIN)

47 50-LINE
D cPU > SASI BUS

OISK
DRIVE O

DIsSK
DRIVE 1

ERMINATOR

Qic-02
" paRITY

;g 1/4"* CARTRIDGE TAPE

FIPREE r—T'—j.) " (QIC-02 COMPATIBLE)
= ]

21C01678A02

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 J a 4-pin AMP connector.
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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 e
GND 3 &4 Not Used
GND 5 6 Not Used oem,
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 0
GND 27 28 -0On Line
GND 29 30 -Request
GND 31 32 -Reset
GND 33 34 -Transfer
GND 35 36 -Acknowledge
GND 37 38 -Ready &,
GND 39 40 -Exception
GND 41 42 -Direction
GND 43 44 Not Used
GND 45 46 Not Ugi
GND 47 48 Not Use
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 = 0

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 By€£§
w4 Open Disk Sector Size: 256 Bytes
W5  Open Disk, LUN

Wwé Open Disk, LUN
W7 Open Disk, LUN
W8 Open Disk, LUN
OMTI 5100

wo 0 Jumpered
1 through 7 Open

Wl Pings 2 - 3 Jumpered

W3 Jumpered 555 isk Sector Size: 256 Bytes
W4 Open %Sector Size: 256 Bytes
w5 Open Disk, LUN O

W6  Open isk, LUN 1
w7 Open "Disk, LUN 2
W8  Open Disk, LUN 3

5-7
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Al JeFealc Addressss.

dfoae puder-om or any reset commamd, che ccatroller defaults to the fullowing
HddTesgas.

Rinchester Disk Drivwss

Step Pulse Width = 3 xdicrreseconds (Hex C9)
$tep Puise Perind = 3.0 miXliseconds (Hex 3C)
3tep Mode = § (Hex 00)
Sunber of Heads = & (Hex 03) 7
Yeximom Cylinder Adidrass HI = ) (Hex 00)
‘Saximem Cylinder Addiress LO = 153 (Hex 98).

Faduced Write Carvemt = [Z¥ (Hex

If 25€ Bytes per Fectovy
Sectors per Track = 32 (Hex

If 512 Bytes per Sector;
3ectors per Track =~ 17

If 1024 Bytes per Sector;
3ectors per Track = 9

1£ 128 Bytes per Sector;
Jectors per Track = 55

' .
Camrtridge Disk Drivee: =1y %
‘%1 e 4
Step Pulse Width = 2 microseétonds (Hex 02)
Step Pulse Int@'ga >~ Typilliseconds (Hex 07)

Maximum Cyliader 8 = 80 cylinders {Hex 4F)

Bead Set,ﬁing lay = 22 milliseconds - (Hex 16)

"Delay = 205 microseconds (Hex CD)
ﬁ%}elect rDelay = 0 milliseconds (Hex 00)
W1 ?ﬁate Delay = 1.1 milliseconds (Hex OB)

. 4
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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 S
n = record address number where the error was sensed

Table 5-1 provides a summary and description of hexadecimal err&f codes.
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Table 5-1.

Coue (I'ex)

E

SBAGCS20A

rror Cod= Summary (3ense Byte 1)

Description

00
Cl
02
03
04
05
06
07
08
09
TN
(h)
L
10
il
12
13
14
15
16
17
18
19
1A
1B
1c
1D
1E
iF
20
21
22

32 through 90
AD through® FF

to 0OC

to OF

and
and
and
and
aad
gnd
and
and
and
and
and
and
and
and

9

No errcr

No index signal
No seek complete
Write fault
Drive not ready
Drive not selected

No track zero fouad
Multiple drives selected
Not usad
Cartridge changed
Not used
Operation in progreas'
Not used
Tape exception {tape ouly)
Uncorrectable- -error in data field
Not used

_No address mark in'data field
No tecord’f' nd
Seek i£rcfwx

Cozrectabla wECC error

Bad track flag set

Incos:ect interleave factor

Not u'sed

Unable to read alternate track data

Not used

Illegal direct access to alternate track
ape drive failure (tape oniv)

Invalid command

Illegal parameters

Illegal function for drive type

Volume overflow

Not used

Power up diagnostic error

FDC 765 error (5200/5204/5400 only)

Not used

Not used
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memory and 1/0 expansion

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

6.1 MEMORY EXPANSION

Thé'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 dedve a maximum of two
boards (31C03364A) containing the additional RAM. The first memory expansion
slot (J5) accommodates a 128KB or 384KB RAM board, “whiTe the second memory
slot (J4) can be configured with a 512KB RAM board. Slot J5 must be filled

before memory is added to J4. m

Memory addresses, timing, and control signals are-geceived by the memory card
(over the J4 and JS connectors) from the #BJ. The fow and column addresses
are generated on the CPU board using a pa £, 8-bit dynamic memory drivers.
The drivers use microprocessor addresgi YpA8 to develop the row
addresses and memory address MA lines MAL6, together with A9 and Al0, to
develop the column addresses. The logi shown in Figure 6-1.

MA1 - MA8 > TO EXTENDED
MEMORY CARD

COLUMN
ADDRESS
DRIVERS

igure 6-1. Dynamic Memory Row/Column Multiplexing Logic

6-1



88A00820A

The outputs of the memory drivers are multiplexed ontc MA lines MA1-MA2 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 is organized as 3564
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-MA19 input to a decoder,
which is controlled by CLK*. The write—enable signal is input from the CEU.
The memory bank control and address signals are showa in Figure 6-2. :

UPPER BYTE RASU
ROW ADDRESS
STROBE 8,

PARITY 3T

P> DATA 8ITS

FROM
memoRy Al_A8}
ADODRESS
BUFFER

$ PARITY BIT

\l;..

LOWER BYTE
ROW ADDRESS
STROBE

COLUMN
ADDRESS
STROBE

:Figure 6-2. Memory Bank Control and Address Signals
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6.1.1 PIN ASSIGNMENTS - J4, J5

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. | J4 J5 | Pin No. | J4 J5
| I I
1 | GND  GND | 31 | A3
2 | GND GND | 32 | A2
3 | (a) | 33 | GND
4 | (B) | 34 | MD7
5 | MD15 MD15 | 35 | = MD5
6 | (€) | 36 MD6
7 | MD13  MD13 | 37 LDS*
8 | MDl4 MD14 | 38 | GND
9 I MD12  MD12 I 39 | +5V/GND
10 I MPUI* MPUI* | 40758, | MD4 MD4
11 | MD9 MD9 | “=>»| UDS* UDS*
12 | MD11  MDI1l | | A0l AO1
13 | MD8 MD8 | |  Mpl MD1
14 | MD10 MD10 | Mp3 MD3
15 | A8 A8 | MDO MDO
16 | Al6 Al6 | MD2 MD2
17 | Al5 Al5 |  MOE* MOE *
18 | Al2 Al2 | LMD* LMD*
19 | All All | MPLO* MPLO*
I |  CASE* CASE*
I | MPUO* MPUO*
| | A19 . Al9
| | A7 Al7
| | A18 Al8
| |  WRT* WRT*
I |  MPLI* MPLI*
| | +5V +5V
| | +5v +5V
| N/c N/C
{ +5V +5V

(GND)
(GND)
(OPEN)
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6.1.2 MEMORY EXPANSION BOAKLS

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

31C03364A Merory Beard with up to 512KB
31C03378A Meaory Board with up to 1MB.

6.1.2.1 512KB Board, 31C03364A

Figure 6-3 is a layout c¢f this amemory beard showing the maximum (eigut)
memory chips, each containing 64KB. The dash nuuber for each board chat is
available for ZEBRA 1700/1750 and for the earlier ZEBRA 70C/750 mcdels are
summarized in Table €-2. This table also identifies the vequired ststus of
cuts for JP2 and JP3, and the requireld jumpers for JPl. Figure 6-4 i3 a
logic diagram shov.ng cut and jumper positions. Feg

W

Fin

[

JP1
JUMPER

LOCATION
_—~N\~“\‘~ *

908000000
tPRO08000Y
.-..‘...‘-. I

U3

,oggo_ggpnoo-g !

ssvsees
(1]
o8,

HHIL

una 3 uiza
3
i
;

savss
2938921209 8080808¢ASRRLRRERS

3
FYYYT L)
jpescseseersed

Figure 6-3. 1/2MB Memory Board



Dash | | Memory
Number | ZEBRA Model | Expansion
I |
01 | 1700/1750 | 128KB
| |
11 | 1700/1750 | 384KB
o ' I
21 = 1700/1750 | 512KB
|
31 | 700/750 | 128KB
I |
| |
41 | 700/750 | 384KB
| |

88A00820A

Table 6-2. Memory Board (31C03364A) Cuts/Jumpers

%
*"Cuts” means cutting the jumpers listed and

in Figure 6-4.

JP2
T35 1o AAIr
T35 31 e 144 1 BB3! ~_'4
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6.1.2.2 1MB Board, 31C03378A

Figure 6-5 is 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
JP2, 3, 4, and required jumpers for JPl. Figure 6-6 illustrates the cut and
jumper locations. i

Jra

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
| | | I
01 | 1700/1750 | IMB | None | None
11 | 1700/1750 | S512kB | None | None -~ -
21 | 1700/1750 | 128k | JP4 1-2 | JP4 3=4 - -
31 | 700/750 | 512kB | JP2 1-2, 3-4, 5-6 | JPL 1-2, 3-4, 5-6
| | - | JpP3 1-2, 3-4, 5-6 | ‘
41 | 700/750 | 128kB | JP2 1-2, 3-4, 5-6 | JRY 1-2, 3-4, 5-6
I | | JP3 1-2, 3-4, 5-6 |

c
N

19 LMU/

18 SEL 5/

17 SEL 6/
16 SEL 3/

115 SEL 4/

1

1

SEL /

‘PAL 16L8-A

CDWQOW&UIN-‘

10 ] 20|
=%
SELB/

18 SEL 5/
17 SELS/
16 SEL 7/
ISSELY

14AA 17 " T 12
1388 3! 14

r

H2CC 5y , .

[ W |
10]_201 »3

PAL 16L8-A

ojol~ o]l

Figure 6-6. I1MB Board, Cuts/Jumpers
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6.2 I/0 EXPANSION BUS

The 1/0 Expansion Bus is aa exteasion of the microprocesor bus on the maia
CPU board. Access to this bus is made via three 60-pin printed circuit tcard
connectors, J1 through J3. The sigaals on these ccrnectors (see Table 6-4)
can be used to add 1/0 device coutrollers to the system. )

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

Signal Mnemoric

Pin No. | Signal Mnemoaic | Pin No. |
| i { :
1 | GND | 31 i CPUCLK
2 | GND | A2l
3 | A0l | DG4
4 ] AO7 i ! 22
5 | A04 i .35 ! BR*
6 | A08 i =336 ! A23
7 A03 { 1, | FC2
8 AG9 L { P15
9 | A0S i BG*
10 AlQ Em| | Dl4
11 See (1) p | DTACK*
12 | All S i ri3
13 See (2) 1% 43 ! WRT*
14 Al2 { 44 ! D12
15 | IPL2* | 45 | LDS*
16 | Al3 | 46 | D11
I | 47 | ULS*
| | 43 | D10
| | 49 i AS*
| | 50 | D09
| | 51 | DOO
| ] 52 | D08
| | 53 I D01
| | 54 | DO7
: | 55 | D02
I 56 | D06
| 57 | DO3
| 58 | £O05
| 59 | -5V
] 60 | +5V

(i : 1 J3 = IPLO*
(2) ¥ & 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

COM 9032 —\
I

COAX
CONNECTORS

INT2 INT6

Figure 6-7. ZEBRA 1700/1750 LAN Board
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6.3.1 NODE SELECT

When equipped with LAN, the ZEBRA 1700/1750 car communicate vith other 7ZZBRAs
equipped with LAN. To do this, each must be a uriquely identified node
within the network. This is accomplished by settiag the 8-positina switch
(Sl, Figure 2-3) at an assigned number (Jdetermined by the vsoz) from 2 to
255. As an example, the enlarged view of Sl shows a node ideacificzation
setting with switches 1, 3, 5, 7, and 8 in closed position, meaning that
node number is set at 2A hex or 42 decimai. See Table 6-5 for a list of
addresses and switch settings. o

the
LAN

6.3.2 JUMPERS T

JP1 Jumper is installed (as shown in Figure 6-7) to select Interrupt

Level 2 INT2%*,

Jumpers are installed (as shown in Figurve 6-7) t6 set at high (+5V)

~ HEX MSB (DIP 6 - 8)

Jp2

COM9026 extended timeout functions (ET1, ET2) and Echo Diagnostic

(ECHO) enable. These jumpers are only removed: for diagmostics of

the LAN board. . e

0 1 2 3 4 5 A 8 C 0 E F
1] 0000 0001 0002 0003 0004 0005 0C10 ooNl 0012 0013 0014 20135
1 0016 0017 0018 0019 0020 0021 <Q 0026 0027 0028 0029 0030 ©O3!
2 0032 0033 0034 0035 0036 0037 0042 0043 0044 0045 0046 0047
3 0048 0049 0050 0051 0052 0053 0058 0059 0060 0061 0062 0053
4 0064 0071 0072 0073 0074 Q075 0076 0077 0078 0077
5 0080 0087 0088 0089 0090 0091 0092 (0093 0094 0095
é 0096 o103 0104 0105 0106 0i07 0108 0109 0110 Ol
7 0112 one €120 0121 Ci22 0123 0124 0325 0126 027
8 0128 0135 0136 0137 0138 0139 0140 0141 (0142 0143
9 0144 015} 0152 0153 0154 0155 0156 0157 0158 Q159
A 0160 0167 0168 0169 0170 0171 0172 0173 0174 175,
8 0176 0183 0184 0185 0185 0197 0188 0189 019 0191
C 0192 019 0197 0198 0199 0200 0201 0202 0203 0204 0205 0206 0207
) 0208 0212 0213 0214 0215 0216 0217 0218 0219 0220 0221 0222 0223
E 0224 0228 0229 0230 0231 0232 0233 0234 0235 0236 0237 0238 0239
F 0240 02 0244 0245 0245 0247 0248 0249 0250 90251 0252 0253 0254 0255
DECIMAL VALUES —
| o '
Example: He%§2A = 0042 Decimal

6-10
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power requirements {

7.1 AC POWER REQUIREMENTS

The ZEBRA 1700/1750 is designed to operate over two AC voltage ranges: ' QOFVAE%
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

stems 7nit, PS1527. This is a
F5VDC, -12VDC, and +12VDC.
@ns as shown below:

ZEBRA 1700/1750 power is provided by the Pow
switching power supply providing three volta
These voltages are distributed by cables J

T ——1P1 | 9 | TAPE DRIVE POWER
598A |} __ _Ip2 41| CTRLRPCB

21C01647A IOMEGA
P3 5MB

21C01648A
P2 Roome

=, PS 1527
= (51C00157A01)

l 3 l
AC PWR
(21C00997A)

7-1
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7.2.1 POWER CABLE CONNECTIONS

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

7.2.1.1 Motherboard Cable (21C01738A)

PF .
Pal 7 -
o +12V
+5V RED
TO PWR 5
SYSTEMS +5V RED
POWER 4
ﬁJPPLY : sV BRN
GND  BLK GND/SRTN -~
2 g P14} 10
GND BLK GND
vy ! 9
GND
8
7
P
Ps | 7 F —- 6
8 +12V 5
WR 5 = R 4 0.5 AMP
TOP .
owen M =22 N P
SUPPLY q2v  BRN
J5 3 coses il 2
: 2 GND BLK ) f ; 3.0 AMP
- |
g GND  BLK Ty

The ZEBRA 1700 MMU board ifiérgases the +5VDC current by 1.1 amp to 4.1 zmp.
Table 7-1 summarizes. the DC current requirements for each 1/G device of the
ZEBRA 1750 PICK System, For the ZEBRA 1700 XENIX system, 1.1 amp should be
added to the +5VDC current for the MMU board.

7-2

TO ZE3RA 1750
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Table 7-1. DC Current Requirement

Device | +5vDC | -12vDC | +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*
I I - I - S
Total |  6.35 Amp | .10 Amp | 3.00 Amp
l | |
Optional Disk/Tape Subsystem: | | I -
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 I
Total | 5.75 Amp |

*For ZEBRA 1700, add 1.1 amp.

7.2.1.2 IOMEGA Cable (21C01647A)

=T +5V RED 2
43 3 GND 8LK — o
POWER
GND GRY .. IOMEGA
SYSTEM .
2 +12V vio - 2113
| BE 1
P7[ 1
[[2] Toomm
51 Pce
.{ 37
4
yio p3[1 ] +12v
RY
gLK 2 § GND ;gowe
3 lGnD
RED 3
) [4 ] +5V
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7.2.1.4 ARCHIVE 1/4" CT Cable (21C01698A)

w5y [4—Red
To Pwr GND | 3 b—BlK
Supply, J3 a0 |2 Gry
sy |1 Yo l l

l i
pa 1 ]2[3]a] p2[al3[2[1] r1[a]3T2]1] =

To SYSGEN To Controller To Tape
« PCB, J1 PCB, J1 Drive, J1
v
To Tape Drive
Subassembly

7.3 ENVIRONMENTAL CONSIDERATIONS

Storage Temperature: -8°F to 126°F

Operating Temperature: 55°F to 85°F, f

Maximum Temperature Gradient: 25°F per hom;

Maximum Altitude:
Relative Humidity:

Air Cleanliness (for IOMEGA): Particles/m 3

4 x 107
4 x 10 6
4 x 10 5

7.4 POWER FAIL Dy

The system power suppl® is designed to detect a power fail. When a power—fail
condition exists, thd’PEAIL* line on the DC power connector on the motherboard
(J14) is asserted #er 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 tMe’deasserted to the asserted state, the Power Fail Flag
is set (this £fhg can also be examined through the printer status register).
Whenever th s set, a level 6 auto-vector interrupt of the micro-

This flag can be cleared by writing a $0001 (word) to
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ZEBRA 1700/1750

firmware executive

A.1 INTRODUCTION

The ZEBRA 1700/1750 Series CPU board is equipped with EPROMs contain ng- 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 exiigges
in the following text are based upo
Executive EPROMs 70A01680A01, AOZ;

Diagnostic EPROMs 70A01681A01, AO02..

Section A.2 covers the steps to be taken for &tartup of ZEBRA. Section A.3
describes all of the Executive commands in an alpha. sequence, and Section A.4
provides a description of all subcommands sunder Diaghostics.

xecutive commands:

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

in uppercase.

=

imats indicate optional arguments. 1In
most cases, these arguments may bd&®entered in any order. A qualifier
(byte, word, or long wgéd) is indicated with a “.q” which will default
to word size. Only lofgeword gize is valid for address registers or

register-addressed memory

= Spaces shown musg

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

one.

‘be entered on one line when separated by a
Interactive commands may only appear at the end of a
line.

— Multiple commands uf&
semicolon {5

-  The backs"{r key performs a destructive back-space. The console bell
wil] ring if%h attempt is made to backspace past the beginning of input.

ut/delete key performs a destructive backspace to the beginning
RE input line.
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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
SASI 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 1s entered, it is assumed to be the unit number for device zero._
The DU specification must follow the device specification (e.g.5-DISK,
CD, CT). al

A.2 EXECUTIVE INITIALIZATION

Following POWER ON and RESET, the Executive is initiak;zed and é?sign—on
message is displayed: g3

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 OK
make a keyboard entry within 30 ggconds foll
will take place, with a display ofsg

ehe system, back up the system
ape. To boot the system, the
ompt. If the operator does not

Ok, BOOT [CR]
ZEBRA HARD DISK LOADER

xxxK MEMORY
x COMM LINES

select

=sL@rtup and normal operation, the operator will enter X. This will
initialfze the system and begin the COLDSTART procedure. Options F and B are

provided¥f§? use by the system operator. These options are summarized as
follows:



Option

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 > =
<K< HH:

THIS IS THE COLD-START PROCEDURE

NOW CLEANING UP ACC FILE

TAPE ATTACHED BLOCK SIZE: 4000

HH:MM:SS DD MMM YYYY

TIME =
DATE =

NOW VERIFYING THE SYS

[341] ZEBRA PICK

< CONNECT TIME=

88A00820A

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. SEE

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

MM:SS ZEBRA DD MMM YYY > =

SrE .

HH:MM:SS [CR]
DD MMM YYYY [CR]

B8O 3.0 SYSTEM VERIFIED!!!

§5.; CPU= XXX UNITS; LPTR PAGES= 0 >
ON DD MMM YYY >

af er to:§ICK Operator Guide for detail on subsequent steps.)

RA?is now ready for use under the PICK Operating System. For
rridance in using PICK, refer to the PICK set of manuals delivered
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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 OS 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 Comméﬁd, or
Help at the Ok, prompt, as follows: '

ok, ? [CR]

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

The full command names are listed in uppercase from left to right, top to
bottom in the order they are searched for. This alloﬁéi;he determination of
the minimum abbreviation for a command. The kegter C may be used for
COMMAND; the letter H for HELP. The short form~for other commands will be
noted in the following sections with the minimum ch@racters 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 FO FILL GOTO HELP HOST INPUT LOAD
MEMORY MATCH MOVE OUTPUT PAGE PRINTER RESTORE REGISTER RESE RESET
RETENSION REWINDESAVE STEP SEGMENT SRECORD SYSTEM TRACE

A.3.2 BOOT COMMAND
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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): _ 5 -

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. Backup will not exceed the size of the disk, na 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.3.3.1 1/4" Cartridge Tape BACKUP

The unit has a default value of 0 for the sourc —disk) and 0 for the
destination (tape). The FROM sector address (refiﬁiye sector number) has a
default of 8 (beginning of disk to backup¥kk, The FOR sectors is the number of
sectors to backup. The default number o gkors is the size of the disk.

A.3.3.2 Fixed or Cartridge Disk BACKUP

The BACKUP command format for fii?g

disk or cartridge disk is as follows:

BACKUP [unit] CD [unit] [DU devic‘,
[FOR sectors]
BACKUP [unit] DISK [uni
[FOR sectors]

lun] [FROM sector] [TO sector]

The unit has a defayd

#¢e disk). The FROM sector address (relative
of 8 (beginning of disk to backup). The FOR
ctors 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, whickéggy 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 ZXOR/AND” Mask)

Recognized registers are DO-D7, AO-A7, and US. Memory may be specified as
either absolute or register addressed (@register). Thé: #ize of the value for
testing may be byte, word, or long word (word defanlt) isthe following
examples, the pound sign (#) indicates the condition operator. Breakpoints
may be displayed or cleared by the following format: Ty

BREAKPOINT [number] [CLEAR]

If no number is entered, all breakpoints

is not entered, the status of the breakp is displayed as follows:

number AT address
number AT address REGISTER registeT® by
number AT address MEMORY @register#valie.q
number AT address MEMORY add¥essf#value.q
number AT address *** OVERWRIT *dk

In the last example, the breakpoint could not be verified because something
overwrote the breakpoint i@istructign at the indicated address. 1If a

i isplayed for it. Conditional values are

breakpoint is not set, noth
always displayed as laogg-word , no matter what the qualifier indicates.

BREAKPOINT number [AT”address] REGISTER registeri#value[.q]
umber [AT address] MEMORY @registeri#value[.q]

er [AT address] MEMORY addressitvalue[.q]

The condition —,bevaltered without entering the address if the breakpoint
; defined. If an address is entered, the condition, if any, must
Mered. If a breakpoint is set where one already exists, the new
# and condition will replace the old ones.

When a bE%%kpoint 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 terminatiom

string is sent to the destination before termination. The command format is
as follows: =

CONNECT {terminator]
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A.3.7 CONSOLE COMMAND

The CONSOLE, PRINTER, and HOST commands all use the same format. The console
{s 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]

I1f no options are entered, the present options are displayed. An examﬁie of
the display format follows. ,

Unit O, 9600 Baud, 8 Bits/Char, No Parity, 1l Stop Bit,

Full Duplex, Break Key Disabled, Control “C” Enabled,
Break On Error Disabled, Upper/Lower Case, Hardware
Handshake Disabled, Software Handshake Enabled, Send:XOFF
At 192 Characters, Send XON At 128 Characters,.Copy Output

To Unit 1

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 disabley
CONTROL=number (0O=Control C Break 48
DUPLEX=number (O=full, 1l=half)
ERROR=number (O=Break On Erro®:
HARD=number (O=Hardware Handshake disabled, 1=enabled)
INPUT=unit (unit to copy input tdggmegative disables)
OUTPUT=unit (unit to copy output to, negative disables)
PARITY=number (O=none,Sk=odd, Z=even)

SOFT=number (0O=Software 4
STOP=number (0=1 bit, 1=1
UNIT=number (any
XON=number (nur
XOFF=number (num

5 *

PteR, l=enabled)

isabled, l=enabled)

& bits, .2=2 bits)
gdlid Port number starting from zero)

i igput characters for receiver XON)
fnput characters for receiver XOFF)

Setting the baud rate, bits per character, parity, number of stop bits, or
hardware handshake resets the unit. Note that input and output cannot be
he’same time. The default setting after initialization
application. Generally, production versions have the break
_; ror disabled as well as hardware handshake; control “C” is
s well as software handshake. Baud rate will be 9600 baud, 1 stop
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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 boar
The Context Register is a four-bit register that selects 1 of 16 unique =57 -
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 i1s made. If a context is entered when

the command is entered, the context is changed but not displayed. The . -
command format is as follows: T

CONTEXT [number] N

A.3.9 DUMP COMMAND

The DUMP command will display in hex and ASCII fprmat¥§§abytes per line. The
hex format may be either byte, word, or long word (d word). If the
terminating condition is not entered, 16 lines (256 byfes) 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 an:ad The command format
is as follows:

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

The DIAGNOSTIC comma

A.4, ZEBRA Diagnostics,
command forma

Kes the diagnostics package. Refer to Section

or menu and descriptions of diagnostics. The
8 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] e

This command is valid only for cartridge tape.

A.3.12 FORM COMMAND

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 sign (@) 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 .no arguments are
entered, the present form is displayed. The arguniénts £*be separated by
at least one space. The command format is as follows

FORM [format] - %%?;

2%

d, sté?%% word, and stack pointer
Wjlsters DO, AO, and Al on the

In the next example, the PC, instruction g
are set for display on the first line and
second line.

TRACE - PC=00021002 <@PC=4E71>
DO=274E310D A0=00000F 32 @A1=E8

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 numberj”r
[MODE number] HEADS number CYLINDERS number [REDUCE number]»
TYPE number SECTORS number [INTERLEAVE number] i

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

[PERIOD] is step period (microseconds), 0 to FF; default 1
(50 microseconds) “Ea
is step mode from O to 2; default. fer stepping)

[MODE ]
HEADS
CYLINDERS
[REDUCE ]

TYPE
SECTORS

2. Known Disk Type:

FORMAT device unit MODEL.
where:

device unit is pggsical drive number (0 or 1)

number 1

[modifier]

Format example:

Disk Configured, "Prodéed With Format (y/<n>: y
(R)ecove : I)nitialize Defect Map (<r>/i): [CR]
t (E)dEt.Defect Map (<1>/e):

linder: 10 Head O HEX = A 0

Jaformat Disk (e/r): e

A-11
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The disk model numbers have been assigned as follows:

Model Manufacturer Sectors Heads Cylinders Capacity
0 TOMEGA BETA-5 52 1 394(7) 5,151,744
1 TOSHIBA 32 10 830(16) o
2 RODIME 202 32 4 320(6) 10,289,152
3 RODIME 202E 32 4 640(12) _ 20,578,3%

4 RODIME 204E 32 8 640(12) 41,156,608

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

gx

and new values substituted.

During formatting, the defective head
formatting is completed, the number o
user is prompted to enter additional tradi
list. The format of the responsésis defined as follows:

té?fnumbers are displayed. When

Add Defect (Head, Cylinder):

The user responds with theZ
defective track. If the numb

e preceded with an exclamation point (!),
they are taken to be dgcimal. ull input will terminate the defect list
and all defective tragKs are then remapped. After mapping, a 2048-byte
configuration tablefdefdpt map are written into the first sector on track 0,
head 0. The format g% A sk record is defined on the following page.

A-12
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O;SEPWDHIISHPPmﬂmI 1
t |
2 | STEP MODE | 3
| | 2.
4 | HEADS PER DISK | 5 5
|— |
6 : CYLINDERS PER DISK |7
+ |
8 | RED WR CYL | TYPE ]
I ; |
10 | SECTORS PER TRACK | 11
[~-- I
12 INTERLEAVE { 13
14 | DATA CYLINDERS PER DISK | 15 L
| <= BEGINNING OF MAP
16 DEFECT 0O | B
| —===-— LOGICAL ——--—--
18 ADDRESS i
20 | ALTERNATE 0 < |
| —======- LOGICAL —--——-=gin-
22 | ADDRESS
|
24 |

I |
I I
I , I
| ====---- LOGICAL -—-—-——- |
: I
I I

I

< END OF MAP
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A.3.14 FILL COMMAND

The FILL command may be used to fill memory with a byte, word, or long-w>rd
value. The default size is word and the default value is zero. The
terminating condition may be either FOR a count ot YNTIL 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 couttol.
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 (17s), 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: e

GOTO [address]

A.3.16 HELP COMMAND

See Section A.3.1 for an explanation of tINgs

A.3.17 HOST COMMAND

The HOST command works exactly 14 =
The host is used for the CONNECT a
as follows:

‘the CONSOLE command already described.
WOFCORD commends. The command format is

HOST [options]
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A.3.18 INPUT 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
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 n.
The command format is as follows:

INPUT[.q] [!]address

This is an interactive command. The address and value of the input reglster
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;'tﬁe -same
register and value are displayed. If a period (.) is entered ‘
terminates. An example of the display format follows.

Ok, INPUT.B 0 E%%%
001F0000=27:

001F0001=80: /
001F0000=FF: |,
001F0000=27: .

Ok,

ﬁ =
Note that the IOBASE set at assembly tim the example was 1F0000 (hex).

A.3.19 LOAD COMMAND

memory. The command format is as

LOAD [DISK] [unit] [DU device, lun] [TO address] [FROM address]
[FOR sectors] :

| [TO address] [FROM address] [FOR sectors]
LOAD CT [unit] [DU;device; ] [TO address] [FOR sectors]

the disk (default unit 0). The default cartridge
: _f TO address has a default of 8000 (hex). The
address is set in the tges "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 of .8 and is applicable only to disk. The FOR sectors is the

0Tcommand format is identical to the above, with display
"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 ic 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. The command format
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 (/) 1s
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, ths
present address and value are redisplayed. If a period (.} 18 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 theat sign. An example
of the display format follows: e

Ok, MEMORY.L 2000 T
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 # a byte, word, or long word in
memory. If the value is preceded by an exclamation mark (!), the search is

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

MATCH[.q] [!]va1_ §[ﬁBOM] a&dress FOR count
OM] address UNTIL address

tches have been displayed, the user is prompted with a cclon (:)
t 20 matches are displayed each time the return key is pressed.
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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: E

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 assume& €0 be an
1/0 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 ma¥e it useless in some
circumstances. The command format is as follows: .

OUTPUT[.q] [!]address

This is an interactive command. The address o output register is
displayed and the processor walts for user input. =Pf no value is entered,
the register is not written to and the nej

If a slash (/) is entered without a value 3
register is displayed. If a comma (4 het™®d without a value or after a
value, the same register is displayed. period (.) is entered without a

value or after a value, the command ternffiiges. An example of the display
format follows. :

==

Ok, OUTPUT.B !1F0000
001F0000:
001F0001: 1/
001F0000: 30,
001F0000:

ok,
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A.3.24 PAGE COMMAND

The PAGE command allows examination anc¢ modification of the Page Map. 1t 1is
valid only for ZEBRA 1700 system with MU board. 1f the page number is not
part of the command, page zero (0) is assumed. Each page is displayed and
the processor then waits for console input. 1f a value is eatered, that
value is stored and the next page is displayed. If nothing is entcered
(return only), no change is made tc the data. If a period (.) is entered,
the processor is exited. If a period is entered after a value, the processor
is exited after the new value is stored. If a slash (/) is entered, the
previous page is displayed. If a slask 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 example of the corrand
and its effects follows: :

Ok, PAGE 3DE
Page 03F=003F, L=01F800, XX, Multibus Memory, P=01F80G:

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

In the above example, the address and contents ef the page are displayed.

The “L=" displays the associated logical memory-address. Note that this
logical address actually corresponds to the segment map physical address. in
the first two lines, the “XX“ indicates ifigithe “Used” and “Dirty” bits ave
false, but in the third line they are ;ru‘pz ), indicating that that page
has been written to. Next, the type gk s ﬁq;;ﬁkssignment is displayed.
Finally, the “P=" displays the physicilie wes of that memory assignment.

A.3.25 PRINTER COMMAND

’%
The PRINTER command works exactly likgrthe CONSOLE command alveady described.

There are no standard defag%@vuseq%fer the printer. The command format is
as follows: ke Fiig

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, ﬁéiggttetf
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 logic ddress will be
displayed and the Executive reentered. :

A.3.26.1 1/4" Cartridge Tape RESTORE
The RESTORE command format for cartridge tape is Qgit

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

The unit has a default value of O for the des
source (tape). The TO sector address (re
of 8 (beginning of disk to restore). The¥
sectors to restore. The default number of

don (disk) and O for the
lative sector number) has a default
POR sectors is the number of

ors is the size of the disk.

A.3.26.2 Fixed and Cartridge Disk RESTORME:

The RESTORE command format for fix

cartridge disk is as follows:

RESTORE [unit] CD [unit] [DU device, lun] [FROM sector] [TO sector]
[FOR sectors] £ 5

RESTORE [unit] DISK [uni
[FOR sectors]

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

ad

The unit has a defau
source. The TO sec
(beginning of disk to = $0re). The FOR sectors is the number of sectors to
restore. The default number of sectors is the size of the disk.

uge of 0 for the destination (disk) and O for the
dé%%s (relative sector number) has a default of 8
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A.3.27 REGISTER COMMAND

The REGISTEK coumard is used to display or alter the contents of tne user
registers. If no registar is entered, all registers and excoption
information 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 I{nteractive command. The register and value are displayed and the
processor waits for user input. If no value is entered, the registar is not
changed aand the next register and value are displayed. If a slash. (/) is
entered without a value or after a value, the previous register and value are
digplayed. If a period (.) is entered without a value or after a value, the
coamand terminates. If an at sign (@) is entered without a value or after a
value, the long-word vaiue in the register is used as the.next address in the
MEMORY mode. A qualifier may follow the at sign. . Exception infermation
cannct be altered. 1If the last register (PC) or first reglster {DO) is
zeached, wraparound is performed. An example of the display format follows:

Ok, REGISTER DO
DO=F FFFFFFF: 0/
PC=00002000: Q.W
000020C(=4E71: .

ok,

s
The registers displayed when no register ngme 1s entered inciude any special
registers as a result of an exception. The registers displayed also depend
on the processor type (68000 or 680I8). The following is a list of ali
register mnemcnics: he

' viﬁﬁw“q

DG-D7 32-Bit Data Registers
AO-A6 32-Bit Address Reglgtes

A7 32-8it Supervisor Stgek Pointer

us 32-Bit Usg® Stack Pointer

SR 16-Bit Sggf;_fae ister

PC 3z-Bit Ifi‘i ‘ m Coanter

v0 16-Rit Vect@tQffset (68010 only)

SsS 16-Bit SpeciafgStatus Register (Bus/Address Exception only)
AA 32-3it Access Address(Bus/Address Exception only)

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

1B 16-Bft Input Buffer (68010 Bus/Address Exception only)

IR 16-Btg§1nstruction Register (Bus/Address Exceptiocn 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) subsystem: . The PORTS
option resets the Executive serial ports. The VECTORS option reinftfalizes
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" cartrids

ape. The tape will
then be positioned at BOT. The command format is :

RETENSION [CT]

This command is valid only for cartridge tape. g%%%

A.3.30 REWIND COMMAND

The REWIND command will rewind the 1/%

The tape will then
be positioned at BOT. The command fo

REWIND [CT]

pto write out to disk or cartridge tape data from
memory. The commarfd M s as follows:
SAVE [DISK] [unit]

device, 1lun] [FROM address] [TO sector]
[FOR s

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

The defmsdt loadfiévice is the disk (default unit 0). The default cartridge
' 3k unit is 0. The FROM address has a default of 8000 (hex). The

ddress has a default of zero and is applicable only to disk. The
FOR se  1s the number of sectors to save.
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4.3.32 STEP COMMAND

The STE? command is used to initiate a user prcgranm under Execntive contrcl.
if the gprogram has not already been rurn snd terminated by the txecutive
normally, the address must be specified. Otherwise, the state at tha tiae of
tle progras brezk iz restored. After reset, the Executjve initializes the
aser registers to all ores, the supervisor and user stack peinters to the top
cf lacal memorv aznd the ststus register with 2700 hex. If no termination
condicfon is entered, the program is stepped one instruction at a time anrd
contizmes when oaly & return is entered. If any character aad a return is
prtered, the command terminates. Termination conditions may b2 FOR a count
or UNTIL an address. After each fostructicn is executed, the data specified
by the FORM command is displsyed. The command format is as follows:

STEP {address] .
STEP [address] FOR couat
STEP {address] UKTIL addre:s

4.3.31 SEGHENRT COMMAND

The SECHERT commsnd allows exsminatiorn and modification of the Segment Map.
Tt is walid only for ZEBRA 1700 system with MMU-board. If the segment number
15 mst par: of the command, segment zero (0) is wesumed. Each segment is
displayed and the processor tinen waits fo‘r;:;&console’?ghput. If a value is
entered, that value is stored and the next“segment is displayed. If nothing
is emtersd (returw only), no change is m&ﬁi&the data. If a period (.) is
enterad, the processor is exited. ILigpe tod ¥s entered after a value, the
»rocessor is exited after the new valué=}s stbred. If & slash (/) is
entered, the previous segment is displayeds. If a slash is entered after a
walue, the previous segment is diBplayed after the value ie stored. If a
commsa {,)} is entered, the same segmept is displayed after the value is
entered. An exsmple of the command and its effects follows:

0k, SEQENT 20 S

Segment 20=F20, L=10000D, Smrwx, U=rwx, P=100000:
Segment 21=F21, =108000% . G=rwx, P=108000:
Segment 22=¥22..%¥=110000, ‘S=rwx, U=rwx, P=110000:

< o

In the above example, GHecAddress and contents of the segment are displayed.
Note that the address and content3 are for the present context. The “L="
displays Che\,aﬁﬁsgqated logical memory address. The “8=" and “U=" display
the protection mode for the superviscr and user mode respectively (r = read
accese, v = write access, and x = executlon access). Finally, the “P="
displays the pbj@ul 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 loading .
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. Furt“er, the
head record, record count record, and end record cause a message to be
printed to the console as shown in the following example:

Ok, SRECORD cat main.sav
Header Record Received: HDR =8
Records Read: 625 & -
End Record, Bytes Read: 12542, Start Address:

Ok,

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

the transfer. This particular example is typicg; of a XENIX host. The start
address is stored in the user”s program countefiigJ

A.3.35 SYSTEM COMMAND

The SYSTEM command works the same as $TER command with no arguments.
The register values displayed are those le last exception when in the
Executive mode (user program notégynning) *1f there has been no exception,
nothing is displayed. Registers y t be altered. This function is mainly
used to determine the cause of Execu faults. The command format is as
follows:

SYSTEM

The TRACE command is o 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 of rogram break is restored. After reset, the Executive
initializes # user” registers to all ones, the supervisor and user stack
pointers to thé of local memory and the status register with 2700 hex.
After gi instruction is executed, the data specified by the FORM command is
3 The command format is as follows:

{address]
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A.4 ZEBRA DIAGNOSTICS

A.4.1 INTRODUCTION

ZEBRA 1700/1750 diagnostic programs are based on a menu-driven system with
formatted input/output at the console. The programs are design2d to minimize
user training by using menus and self-explanatory prompts wherever possible.
In addition, default respouses are availatle in almost all cases and are
indicated by bracketing them with greater-than and less—than signs (L.e.,
<default value)). Additionally, valid ranges of responses ar2 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), whicn 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 terminals is not’ptovided.

_;\\?‘ .

A.4.2 BASIC ZEBRA REQUIREMENTS | B

The minimum hardware requirements for the operatfon of Diagnostics are a
working CPU board and a terminal with necgssary cabhles. The terminal must be
a Dialogue 80 or equivalent. Diagnosticsiftll not be availabie if the CPU
board is not fully operational. It is_al "ﬂlaessa'y that the on-board
Firmware Executive has been run and th s,mémory maps and device
initialization remain as set by the Exe ; ;¥ This minimum system provides
the resident features of the package. “#he program is still under
development, some functions listed: in the menus may not be available. The
system detects this and notifies thegn

Normal or abnormal termination of Diagnostics will return control to the
Executive. Exit from Diagi stics to the Executive is eitker by “QUIT ing or
by generating a break with the, iilogue 80 CTRL-BREAK keyboard command.

A"y" gred by the operator, indicates a Dialogve terminal or the

equiwv £; The descriptions of the display operations are for the Dialogue
termi ~ Other terminals will be spaced dowa three lines for a cleer
display “frexhibit 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 e

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 (K1>): _

Note that the default (in this case, program number -orx T)) is indicated
by bracketing it with greater-than and less-than signs.”.This is standard
practice for all prompts. All prompts terminate with a colon (:) and user
input will be ignored until this character app (Note: One character is
buffered, but will not be echoed until the prompt*ii?displayed.)

each function available from

The following sections describe the operal
the main menu and related submenus. g

A.4.3.1 Quit F

This function returns the user to th xecutive.
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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 displaved:

CPU TESTS

1. QUIT

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

5. ALL

This submenu provides access to test functions that will continﬁpusly 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 uenu.:

Local Memory — This function first checks the pamlty circuit (if there is
Tess than one megabyte of memory present) then scaus for any unmapped local
memory; if unmapped memory is detected, perator is notified. This func-
tion then continuously, destructively, s local memory by wiiting a
rotating bit pattern and its complemed 4 incremerts, through a
rotating address field throughout all local RAM memory, with the
exception of areas reserved by the Executiwi The amourt of memory tested is
displayed. The user is given the®ffption of halting on errors and selecting
the address range. The test is termimated by entering any character from the
keyboard. 4

exé

Segment Map* - This functioﬁ%ggpi muously, non-destructively, maps two
megabytes of logical address SHi into two megabytzs of physical acdress
space for each contextiproceedirng from context 0 to coatext 15, and witain
each context from s » map entry O to segment map entry 63. The user is
ofpn error and looping on failure. The test is

unction continuously, non-destructively, maps all pages as
;- non-used, local memory. The user is ziven the option oi

and looping on failure. The test is terwinated by entering
the keyboard.

g function continuously runs all the above tests ia sequence uatil
terminated, by any character from the keyboard or by halting on an ervor if
that optiofl 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 display;§§:>

CPU DIAGNOSTICS

1. QUIT

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

5. ALL

Local Memory - This function first checks the p
less than one megabyte of memory present)
memory. If unmapped memory is detected,

operator is notified. This
ymnory by writing a rotating bit
pattern and its complement, in word ig s,#through a rotating address

field throughout all selected local RAMEY ¥, with the exception of areas
reserved by the Executive. The user is g¥egn the option of selecting the

address range. The amount of menbr tested is displayed upon completion of
the diagnostic. :

Segment Map* - This functi@h non-dgstructively verifies segment mapping
capability by mapping two me
megabytes of physical gddress
0 to context 15, and #fthin each context from segment map entry O to segment
map entry 63. The d i¥s g

Page Map* - Thia function performs a rudimentary non-destructive verification
of the page - I
memory. Th@iiif :
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A.4.3.4 SASI Tests

This submenu provides access to test functions that will continuousliy test
various SASI devices to verify the hardware aund test ’cs reliability over aa
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 (<0>-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; 0 default) of
the SASI controller. Device Number 7 is reserved for the SYSGEN
tape controller.

Logical Unit Number (LUN) specifies a unit (Oﬁthrcuéﬁ’Sf 0 default)
controlled by the physical unit specified by Device Numbar.

Control Field Byte - This byte specifies Ehigg teet conditicns, or any
combination of these three conditions. 3its and charactcrs vithirn
the Control Field byte are assiggﬁ;ias follews:

CHAR CHAR
7654|3210
[xIxToJololololx]

bit of the CONTROL B abled, the contreller will attempt to read
g0 four tHmes. If this attempt is unsuccessful, the
Zgecalibrate the drive and try to read again. After
A "gepcalibrate/read” sequences, the contrroller will

Disable.Error Correction ($40) - Should a CGRRECTABLE DATaA ERROR
-with the ERROR CORRECTION bit enabled, the controilier will

hd"data prior to tramsferring the data to the host.,

Link Command ($01) - If the LINK COMMAND bit of the CCNTROL BYTE is
nabled and the previous command was executed without an error, the
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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 SR
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 readipg it back and
comparing it. ‘

Disk Seek/Read — This function recalibrates the

random read on all logical addresses selected %

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, sequentiaffii

=5
user fo¥* the starting logical
% at 8 for 248 sectors, which is

Tape Write/Read - This function erases thesgape, writes a block with its
block number, writes a filemark,éigggnds, spaces to the block it wrote, reads
the block, spaces to the end of tap@&ifappend) and then continues with the
block and filemark writes, etc. 4

Tape Write - This functiond

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

ompt %;he user for the tape block count (default

Tape Read - This fuyg & prompts the user for the tape block count (default
all of tape), rewind 7

If an error g%é}:s during OMTI test, the appropriate status is displayed and
the user is prom§§ed to enter a return before returning the appropriate menu,
ffdp on error or no halt on error has been set. Looping or testing

g a key is pressed. Errors that can be sensed are: SASI returned
status inse status), SASI bus error (host interface timeout) or a SASI
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 calied
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) .

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

Following entry of the parameters, the SASI Diagnostics submeﬁur;s disolaved:

SASI DIAGNOSTICS

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

5. REWIND

6. REQUEST SENSE

7. READ DATA

8. SET DISK BLOCK SIZE
9. WRITE DATA
10. SEEK

11. WRITE FILEMARK 4
12. SPACE (TAPE POSITIONING)

WRITE DATA BUFFER
CHANGE PARAMETERS

If an error occurs durjing pro execution, the appropriate status is
displayed and the uses is prompted to enter a return before returning to the
appropriate menu, us >an_error has been set. Looping ceases when a key is
pressed. Errors th! , % sensed are: SASI returned status (sense

3T;st interface timeout) or a SASI phase error waich
displays the expected and received phase state. All messages are ASCII test
with appropriate.hex values.
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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

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 us

Recalibrate - This function recalibrates the drive. (Disk 6&1&}

Rewind - This function rewinds the tape.

Request Sense = This function requests sense status®
the user.

Read Data - This function prompts the useg, for thetgtarting logical address

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

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

(sector) size.

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

Seek = This function pgoumpts th
‘(Disk only.)

user for the seek logical address.

ion writes a filemark on the tape. (Tape only.)

Space (Tape:Po f'”*;ng) = This function prompts the user for the space type

(block, filema:ia append). (Tape only.)
%gé

of disk 1 ors and the disk logical address. The tape is assumed to be at
device 7, ogical 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 nueber and
destination logical address. The source logical unit number is the one
specified when the diagnostics menu was entered.

Scan Data Commands — This function prompts thz user for the scaun typgﬁ(équ&l,
high or equal, low or equal), the logical address and sector count. o
(Disk only.) 2.

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 tgggk. (Disk only.)

-

RAM Diagnostics - This function causes the SASI dpvice Lo pertorm the pattern

test on the sector buffer. (Disk only.)

Read Identifier — This function displa . iiéser for the legical address

and displays the cylinder number, head na';;f, flags and sector number.
(Disk only.)

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

Read Data Buffer - Thfs functioﬁ displays the devices data buffer.

(Disk only.)

Write Data Buffer - This function prompts the user for data to be written to
the devices data buffer. (Disk only.)

Change Parameters:s To be determined.
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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 L
Following clearance of the screen, the Serial Tests submenu is displayed:
SERIAL TESTS
1. qQuitr

2. ECHO TEST
3. CONTINUOUS TRANSMIT

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

Echo Test -= In this function, a character received™ y--1
retransmitted to both the test and the console ports.

reported to the console. The test is terminated upon rééeipt of an ESC (hex
1B) character. e

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

At startup, the operator is asked for the
length, number of stop bits, and the t ped
This test is status driven. ’

Continuous Transmit - This functﬁinﬁtransmats the entire printable ASCII

character set to the test port. st is terminated by pressing any key
on the console port.

At startup, the operator iiéasked for the port to test, baud rate, character

length, number of stop bits, ik le type of parity (none, odd, or even).
This test is interrupt,_driven
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A.4.3.7 Parallel Printer Tests

This submenu provides access to a test fuaction that will continuously

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

Enﬁer program number (<1>): 7 CK

Following clearance of the scraemn, the Parallel Printer Tests subwenu 1is
displayed: T

PARALLEL PRINTER TESTS

1. QUIT
2. CONTINUOUS PRINT

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

4

i

[l

Continuous Print - This function continuously transmits the entire printable
ASCII character set parallel pricter port. The™ t is terminated by
pressing any key on the console keyboard.@r é;

A.4.3.8 Local Area Network Tests

This submenu provides access to a test 'fgg?%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>): §_93?§§

Following clearance of therééggeuilthe Local Area Network Tests submeru is

displayed: . ﬁg;;‘

LOCAL AREA

=1This function writes and read/compares the LAN memcry. The test
gted by pressing any key on the console keyvboard.
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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 L
loading for each of these is accomplished with: :

g

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

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

Loaded - Enter "Extend” to Execute

EXTENDED DIAGNOSTICS

1. QUIT

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 (<96(Q
Enter Character Length (<8>): ™
Enter Number of Stop Bits (<2>)
Parity (<n>):
0dd or <Even>:

SERIAL PORTS ZB"

l. QUIT
ECHO TEST
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PARALLEL PRINTER PORT TEST

Hit Any Key to Stop
Enter Number of Columns (<80>):
Enter Number of Lines (<55>):

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

1. QUIT
2. RAM TEST

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