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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 operating systems available with ZEBRA: XENIX~;.",_·;,· 
(ZEBRA 1700) and PICKR (ZEBRA 1750). 

Section 2 provides a description of the ZEBRA 1700/1750 mothet:?oard and its 
major subsystems. Following this, Sections 3 through 6 descTiJ)e~~the SAS! 
!nput/Output (I/O) Interface, the ZEBRA 1700 Memory Management?@riit~ I/O 
Subsystems, and Memory Expansion. Section 7 concludes with a de~cription of 
ZEBRA 1700/1750 power supply characteristics. -

Appendix k describes the ZEBRA 1700/1750 Firmware ~~~ a facility 
providing the user with support tools for ZEBRA opera~i,p-n,~· programming, test, 
and fault diagnostics. o:t~ 

Related ZEBRA documents available to the 
ZEBRA subsystems manufacturers are: 

Automation or from 

Document No. 

88A00757A 
88A00760A 
88A00774A 
88A00817A 
88A00800A 
88A00803A 

88A00818A 

PICK Operator Guide 
Quick Guide for~the PI System 
PICK Utilities~~. de 
ZEBRA 1700/1750 llation Guide 
ZEBRA XENIX Progra Manual 
ZEBRA XENIX InstallaUon, Operation and Administration 

xpansion Enclosure Installation Guide 

* ********************************* 

CAUTION 
* 
* 
* 

BEFORE disconnecting peripherals, * 
_;~~nplugging power cables, or removing * 

* boards from ZEBRA, system power must * 
~~F. * 

* * ******************************************* 
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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 Corpora'-,, __ 
35 Marcus Blvd. 
Hauppauge, NY 11788 
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introduction 1 
~- ~ 

R 
The ZEBRA system is a compact, high-speed, table-top computer system supported 
with the PICKR and XENIX™ operating systems. The PICK version i~"'£dentifted 
as ZEBRA 1750, the XENIX version as ZEBRA 1700. Figures 1-1 and 1;...2 ·111ustrate 
the functional structure of ZEBRA. 

1.1 SPECIFICATIONS 

Size: 

Weight: 

Color: 

Power Requirements: 

Environmental: 

CPU Speed: 

Fixed Winchester: 

or Cartridge 

5" high by 17-1/4" wide by 

Thirty (30) pounds. 

Bone white with blac~ front panel. 
~~-

100/120 VAC, 3 Amps. 
220/240 VAC, 1. 
48/63 Hz, sing 
115 VAC +5% ol 
separate-b 

ne to breaker box with 
preferred. 

0 am nt temperature; 70 F is optimum. 
erature change per hour: 25°F • 
.. tive humidity, non-condensing; 65% is 

rate. 

formatted. 

B standard 1/4-inch cartridge with QIC-24. 

1-1 
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CENTRONIX 
PARALLEL 
PRINTER 
PORT 

r-----, 

88A00820A 

r------, 
: IMC I 
I STANDALONE I 
I I 
'-ri--- -...J 

I I 

RS423 
6 SERIAL 
1/0 PORT 

r-----, 
I EXPANSION l 
I ENCLOSURE l~~~; 

MOTHERBOARD 
MC68000L10 CPU 
128KB RAM 
31D03367A 

L _ ,- '10oO~ll;A"-__ :_, 
SASI ••O R ;._.'\ 

I 
SASI 

1/4" QIC 
I I SLOT ---------1 RAM 5 

31C03364A 
%MB MAX. 

OR 
31C03378A 
1MB MAX. 

I I _____ _. 

r----, 
I I RAM 

I 
L-----' 

(SW) r - -- -- I 

RG-62~ I I LAN 
COAX~BLEI 

'----....I 

r----
1 

' 
RS423 
6-PORT 

60A 

4 

31C08004A05 

RODI ME 
20/40MB 

77A00230A 

TAPE 

I I 77A00229A 

OMTI 5300 i--

CONTROLLER 

T J 31C08004A02 

RODI ME 
20/40MB 

STANDARD -------

OPTIONAL - - - -

Figure 1-1. ZEBRA 1750 
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MOTHERBOARD 
128KB RAM 
31003367A 

(SE) 31003322A 

31C03364A 
%MB MAX. 

OR 
31C03378A 
1MB MAX. 

RAM 

r----, 

SLOT 

5 

4 f
1 

RAM : ,------L ____ __, 

MMU/CPU 
MC 68010L10 

31C03335A 

3 

(SW) r------,. 

RG~2 ~ ~·------
COAX CABLE I LAN ....., 

31C03323A .----1 
I 
I 
L-
31co33 

RS423 
6 SERIAL 
1/0 PORT 

r-----, 
I EXPANSION I 
I ENCLOSURE I 
L-,,---1 

10000311A t----------SASI 

·- 31C08004A05 

77A00230A 

Figure 1-2. ZEBRA 1700 
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Communications Ports: 

Port 0 - Port 4: 

Port 5: 

Parallel Printer: 

Network 1,2 

1. 2 ZEBRA 17 50 
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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 D~R. 

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

Cable connector (36-pin) for Centronix-eQlapatible-
parallel printer. ?~--- · 

Two Coax connectors provided if th~ LAN option 
is selected. • '~:_\~!'.~:~~cc::::~~~ 

The ZEBRA 17 50 series is centered on a single "mot~~r*"~containing the 
10 MHz MC68000R microprocessor, 128KB of dynamic Rlha~i!c~ss Memory 
(RAM), Erasable Programmable Read-Only Memory (EPROM); ,1Jt,.x serial Input/Output 
(I/O) ports, one parallel printer port, five ~Rin slots for removable option 
boards and a Shugart Associates System InterfacEiifUASI) bus. Figure 1-1 is a 
general layout of these modules. The SAS bus caiff4rive one of the following 
<!IT! Controllers: 

1. OMTI 5100 for handling one Winch MB cartridge disk (CD). 

2. OMTI 5300 for handling 1/4" cartridge tape (CT). 

Available options for 

128KB or 384KB of memory add-on (JS) as the first memory expansion and a 
512KB second memory e n J4, yielding 768KB or lMB total memory) 
of RAM 

2-port Lo cal (LAN) 

Inter-Machine C ons (IMC) system 

Twelve addit.ional 
_""":-~ ~-~;-:.. 

ports 

to accommodate additional disk and/or 1/4" cartridge 
tape 

1-4 
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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 i~ -l024KB, 
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<~t~-:ZEBRA 
1700. 

1.4 XENIX 1700 OPERATING SYSTEM 
- -- ": ~· 

ZEBRA 1700 is provided with the XENIX operating system, The XENIX operating 
system is a multi-user, multi-tasking, system. It req~res the addition of the 
MMU board. 

1.5 PICK OPERATING SYSTEM 

ZEBRA 1750 is provided with the PICK operating - ~ The PICK operating 
system is a multi-user data base managemet?J: syste~ This is based on a virtual 
disk memory management system providing 8 billion bytes of logical address 
space. Multiple users can access is address space up to the 
available disk storage. 

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 comput.f~~-~/ · 
consisting of the MC68000 microprocessor for the ZEBRA 1750, 128K bytee of 
Random-Access Memory (RAM), Read-Only Memory (ROM), six serial Input/Output 
(I/O) channels, and the parallel printer interface. The ZEBJU,_~1700 micro
processor (MC68010®) is mounted on the Memory Management Unif\/(MMU)~ 0-board for 
use under XENIX (see Section 4.0). '~)>;, · · 

The major functional areas of the CPU board and their~_Jsical locations are 
shown in Figure 2-1 and described in subsequent sectiottt&.~~~ 

NOTE 

The terminology used in t 
observes the following 

1. An active signal 
as asserted; an ina 
is ref erred t 

2. Names of ~; w are 
active lo ... ~ _ e suffixed by an 
asterisk(* · g., HALT*. 

3. Hex decimal values are prefixed 
by lla. ign ($),e.g., $8000. 

2-1 



uPS 
CONNECTOR 

- --TO 
EXPANSION 
ENCLOSURE 
11000031 tA) 

-

OMTI 5100 
OR 5300 BOARD 
177A00247A 
77A00248A) 

Figure 2-1. 

88A00820A 

ZEBRA 1700/1750 Motherboard - 31D03367A 
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EPROMS 
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MC68000L10 t175C 

RAM 
128KB 

J7 CONNECTOR 
SASI SIGNALS 
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2.1 MICROPROCESSOR 

The microprocessor (Motorola MC68000 for ZEBRA 1750, MC68010 for ZEBRA 1750) · 
is a high-performance computer chip with an internal 32-bit architecture and 
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. 

=·~;. 

The microprocessor instruction set and addressing modes are both ertcretliely','=' 
regular in their implementation with a minimum of special cases, thu!:(;making 
high-level language code generation fairly simple. 

The microprocessor manipulates ~hree major data formats: 

1. 8-bit bytes, 

2. 16-bit words, 

3. 32-bit long words. 

The microproce~sor can operate in supervisor o~~:r states, assuring a 
secure operating system. The CPU has been desigrrft1t:to fully utilize the high 

~ performance of the microprocessor by prov ng on-c-ard RAM that will operate 
without wait states at the 10 MHz speed o system. 

2.1.1 MEMORY ALLOCATION 

The MC68000 microprocessor 
specific areas. These are 

address range which is divided into six 
llows: 

$000000 ) $1FFFFF - Ma (2.097MB RAM) 
$200000 ) $3FFFFF - RO 
$400000 ) $5FFFFF - ROM 
$600000 > $ 7FFFFF .. - On-boar system resources 
$800000 > $9FFF_ served area for expansion options 
$AOOOOO > $FFF ed for memory map option 

User mode access from t icroprocessor is limited to the main memory 
address rangeo'.{$000000 through $1FFFFF). Access outside of this range in 
user mode c -si°t condition. Supervisor access is permitted over 
the entire .}'C'°s 

The cropr essor bus is available at five individual 60-pin expansion 
(Jl-JS) to allow the addition of memory and Input/Output (I/O) 
ptions. 

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: 

Memory 
Memory Board Base --- Option Total 

1750 128KB 

3 lCO 3364AO1 JS 128KB 256KB 
or 

31C03364All JS 384KB 512KB -~- -, -~i-~~~ .. ~~ 

31C03364A21 J4 512KB 768KB or lMB. 
-- ± 
--·"·:. .. •7 

1700 128KB 

31C03364All JS 384KB 
31C03364A21 J4 512KB 

Memory read cycles by the microprocessor are performed·~ithout wait states. 
Memory write operations have one wait state added. -

The dynamic RAM is refreshed every two milliseco :c:~Y a firmware routine 
that is activated by a level 7 interrupt the micifoprocessor. This 
interrupt is generated by the counter/ti Dual Universal Asynchronous 
Receiver/Transmitter {DUART) 0 (see S io ). The refresh operation 
takes approximately 70 microseconds. 

Memory protection is provided by A parity error during a read 
cycle causes a bus error conditi the microprocessor during the next 
memory cycle. A specific procedure _ t be used .to determine if the bus 
error was caused by parity or by her event (see Section 2.8). 

NOTE 

e the roprocessor is not informed 
parity error until the following 

cle, the· specific address of 
· ty error may be difficult or 

""~~-1 ble to ascertain. 

Immediately ,,ffi~~ RESET, the memory parity detection is disabled and the 
RAM can onlf{~~Jri!"'tten into. Reading from address $000000 and above returns 
data from Eras~ Programmable Read-Only Memory (EPROM) bank #0. This con-
dition called~~be "boot mode" and is exited as described in Section 2.3. 

An e ~- n connector is integral to the main memory circuitry and provides 
the ba ~ ~for addition of up to 896K bytes of dynamic memory, bringing the 

sys~ RAM to a maximum of 1024K bytes (lMB). 

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): 

Address Range - Bank HO 

$200000 ) $203FFF 

Address Range - Bank Ul 
$400000 ) $403FFF 

JP6 

1-2 

JP7 

t-:z 

The decoding of the EPROM address rolls over at the end of each deVice; so 
that multiple images of the EPROM fill the entire 2MB space for each bank. 

Immediately after a system reset, bank 110 appears at addres~,~:$QOOOOO for read 
operations as well as $200000. This condition is called the~~l\f>O'ot"•ode." 
While in the boot mode, memory parity errors are ignored, read~_operations 
from main memory return data from EPROM bank 110, and the greenS~LFTEST PASS 
LED is turned off. ~ .--~ 

Writing a word value of $0000 to address $200000 wiJ.1, ,~ -t:):he boot mode, 
reset the Power Fail Flag, and turn off the SELFTE~:f~Etn. Writing a 
value of $0001 to address $200000 will exit the boot -~~' reset the Power 
Fail Flag, and turn on the green SELFTEST PASS-"LED. 

A red HALT LED is connected to the microprocess >halt line. This LED is 
~ 

illuminated during reset and whenever the· cropro.sor is_ in halt mode. 

2.4 INTERRUPTS 

The CPU board has seven interrupt levels - ~ bered 1 through 7; level 7 is the 
highest priority. At any time, ~board has an interrupt priority 
number set as a part of the microp· · sor status register. Interrupts are 
acknowledged for all priority levels _ ater than the current microprocessor 
priority contained in the op.croprocessor status register. Interrupts are 
prohibited for all priori -~ ess than, or equal to, the current micro-
processor priority containe microprocessor status register, except 
for level 7 interrupt which a non-maskable. When an interrupt is acknowl-
edged, the microproc priority is set to the level of the interrupt 
request. The MC68 ocessor is configured to handle interrupts in 
the auto-vector mode terrupt levels are assigned as follows: 

3* 
2* 
1* 

Source 

Refresh timer in DUART 0 
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 
SAS! bus interface 
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2.5 SERIAL I/O PORTS 

This section describes a set of I/O ports that are standard with all ZEBRA 
1700/1750 systems. These systems can be equipped with up to two added sets 
of six 1/0 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 I/O ports, designated as J8 through Jl3 on the 
back panel. Logically, these -are identified as Port 0 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 driver&- and 
receivers. The RS-423 interface permits more reliable operation over long 
cable distances and is compatible with RS-232C devices. .,--:_ 

As shown by Figure 2-2, two unique serial communication contr6iiers are 
employed and implemented as follows: 

"'~ 

Ports 0 through 3 are implemented using two Signeti~~f~SCN2681 DUART 
integrated circuits. Each DUART supports two ~eiranttiifi:~:"ffeusing 
asynchronous transmission only. 

Ports 4 and 5 are implemented using a singi" EC 7201 MPSC integrated 
circuit. Port 4 supports asynchronous trans :son only. Port 5 is 
programmable to support either async ous or?Wynchronous transmission 
and configured to allow the use of rnal clock (at present, only 
asynchronous transmission is supp rating systems supplied by 
General Automation, -Inc.). 

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

Ports 

75.0 
110.0 
134.5 
150.0 
300.0 
600._;o 

1 ~I,- ro.-~ 
-~~- $500- --=--

driver than that used for Ports 
baud rates. The baud rates are 

Ports 0 - 3 Ports 4 & 5 

1,800.0 1,800.0 
2,000.0 2,000.0 
2,400.0 2,400.0 

3,600.0 
4,800.0 4,800.0 

7,200.0 
9,600.0 9,600.0 

19,200.0 19,200.0 

0 o!: ~~ :~r:~ system console during bootload operations, but 
user port at other times. 
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PORTO JS (SYSTEM 
SELECT 
LINE 0 2681 

CONSOLE) 

OU ART 
PORT 1 0 

SINT* 
CHANNEL 
"A'' 

DATA LINES 
0·7 

PORT 2 ... 
2681 
OU ART 
1 __. 

SELECT 
LINE 1 

PORT 4 

DATA LINES -------!!!!!!! 
8. 15 

.... -----1• J12 CHANNEL "A" 

PORT 5 
-------~ J13 (25.PIN) CHANNEL "B" 

Figure 2-2. CPU Board Serial I/O Logic 
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A common serial 1/0 interrupt line (SlNT*) is provided to allow interrupt 
driven I/O. A functional block diagram of the serial I/O 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 1/0 Port Connector/Pin Assignment 

90C03367A 

Port Connector Signal Pin 
---'_-.. 

--------+---~-------------+---------------------------_..., ___ _... _______ _ 
0,1,2, 
3,4 

5 

I 
J8,J9,Jl0,Jll,J12 

J13 

CGND - Chassis Ground 
DSR - Data Set 114g._py 
TXD - Transmit_ Data 
RXD - Recei~-~~,:1"' 
GND - Signal Gr0upd 
DCD - Data Carrier_-1Detect 
RTS - Rc!ail~;To-Send 
CTS - Clea~Send 

Data-Teifninal·Ready 

eceive Data 
- Ready-To-Send 
- Clear-To-Send 
- Data-Set-Ready 

GND - Signal Ground 
DCD - Data Carrier Detect 

TXCIN - Xmtr Signal Timing 
·RXCIN - R'cvr Signal Timing 

DTR - Data-Terminal Ready 
TXCOUT - Xmtr Signal Timing 

NOTE 

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 0 and 1 are controlled by one 2681 DUART located at base addresses 
$600000 and $600010; Ports 2 and 3 are controlled by a second 2681 DUART 
located at base addresses $600020 and $600030. Ports 0 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 off set and the 
internal registers (one byte) in the DUARTs. 

Offset from 
Base Address 

+ $01 
+ $03 
+ $05 
+ $07 
+ $09 
+ $OB 
+ $00 
+ $OF 

+ $11 
+ $13 
+ $15 
+ $17 

+ $19 
+ $1B 
+ $10 
+ $1F 

Register Description 
Read 

Mode Register A 
Status Register A 
Reserved 
RX Holding Register A 
Input Port Change Register 
Interrupt Status Register 
Counter/Timer Upper 
Counter/Timer Lower 

Mode Register B 
Status Register B 
Reserved 
RX Holding Register B 

Reserved 
Input Port 
Start Counter Comma 
Stop Counter Comman 

Write 

Mode Register A ·"',~~'~0~,~-=--
Clock Select Regis ter~~x ~>,:,,-

Command Register A :':~>; 

TX Holding Register A--\ 
Auxiliary CoqtJ;~l Register 
Interrupt J~asf?:~gister 
Counter/'P!fdetlfft11Jper Register 
Counter/Timer~.Lower Register 

Mode"~t5Js ter B 
Clock ~t Register B 

.,..-:~~ 

mmand Register B 
lding Register B 

t Port Configuration Register 
Output Port Bits Command 

Reset Output Port Bits Command 

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

90C03367A 

Port Pin No. I Signal Name 
-~---------------------+--------------+---------------

! 
Ports 0 to 3 1 CGND 

(JS, J9, JlO, Jll) 
I 
I 
I 
I 
I 
I 
I 
I 
I 

2 

3 

4 

5 

6 

7 

DSR 

TXU 

RXD 

GND 

~t~~~~~ir,~& 
I ---

1 
I 

r 
I 

RTS 

CTS 

DTR 

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

The counter timer in the 
as the refresh timer. 
The output of the co~-" e 
interrupt input of ~- e 
on this output caus~ 

A 
-~ted at base address $600000 is implemented 
1 MHz is applied to input IP2 of the DUART. 

timer; OP3, is connected to the level 7 auto-vector 
rocessor. A transition from a high to a low level 
skable interrupt of the microprocessor. 

_ _ UART located at base address $600020 is utilized as 
th~ system Rt#!'~~ Clock (RTC). A clock of 1 MHz is applied to input IP2 of 
the DUART. +~e.c-2'9utp1}t of the counter timer, OP3, is connected to the level 5 
auto-vector ili~+rupt input of the microprocessor. A low level on this output 
causes a level ~--nterrupt of the microprocessor. 
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When a DUART-driven I/O port is connected to RS-232C compatible devices, 
there are restrictions that must be observed: 

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

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:~~~--:423 drivers 
and receivers. The transmit, receive, and modem control linea'':!o-r"'-the "A' 
and 'B" channels are implemented as follows: ~~-cc-:-~--

RS-232 Connector Signal 

'A' - Ports 0 and 2: 

2681 

*The 

Transmit Data 
Receive Data 
Clear to Send 
Request to Send 
Data Set Ready 
Data Terminal Ready 

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

RXDA 
TXDA 
OPO (ChanneP~~~S)* 
IP3 (Channel A~~* 
OP4 (R - YA) ~-

IPO (G Input) 

RXDB 
TXDB 

hannel B RTS)* 
hannel B CTS)* 
x RDYB) 

!Pl (General Purpose Input) 

tion of RTS and CTS to the 2681 is optional. Normal connection 
d to CTS and neither tied to the DUART. Extra jumpers must be 

RTS/CTS to the DUARTs. 
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2.5.2 NEC 7201 MPSC 

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

Offset from 
·Base Address 

Register Description 

+ $00 
+ $04 
+ $02 
+ $06 

Read 

Channel A Data Read 
Channel B Data Read 
Channel A Status Read 
Channel B Status Read 

Write 

Channel A Data Write :c 

Channel B Data Write ... 
Channel A Command/Parameter 
Channel B Command/Parameter 

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

Table 2-3. MPSC Connector Pin ~~!ifii&iie 

90C03367A 

Port I 
------------------------+---

1 
Port 4, J12 I CGND 

I DSR 
I TXD 

4 RXD 
5 GND 
6 DCD 
7 RTS 
8 CTS 
9 DTR 

Port 5, 1 CGND 
2 TXD 
3 RXD 
4 RTS 
5 CTS 
6 DSR 
7 GND 
8 DCD 

15 TXCIN 
17 RXCIN 
20 DTR 
24 TXCOUT 
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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 locatedat 
address $60006F. It is byte wide with the lower nibble controlling the baud 
rate for channel A transmit and receive, and the upper nibble controlling the 
baud rate for channel B transmit and receive. The nibble value and the 
corresponding baud rate are shown below: 

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

OOOOb 50 lOOOb -~~;g~;~;'f~;T OOOlb 75 lOOlb 
OOlOb 110 1010b 2~-5406 -

"-OOllb 134.5 lOllb 3,6QO 
OlOOb 150 llOOb 4,800 
OlOlb 300 llOlb 7 ,200 
OllOb 600 lllOb ,600 
Olllb 1,200 llllb ,200 

The MPSC serial ports are configured as stand~S-232 with RS-423 drivers 
and receivers. The transmit, receive, and modem~trol lines for the 'A' 
and 'B' channels are implemented as follo : ~~ 

RS-232 Connector Signal 

'A' - Port 4, Jl2: 
Transmit Data 
Receive Data 
Clear to Send 
Request to Send 
Data Set Ready 
Data Terminal Re 

'B' - Port 5, Jl3· 
Transmit D 
Receive 
Clear to 
Request to 
Da t~~~,t Ready 
Da(i"~T.l"aLnal Ready 
Dt~ ~''rifir Detect 

7201 MPSC Si nal 

RXDA 
TXDA 
RTSA* 
CTSA* 
DTRA 

DCDA/CTSA 

TXDB 
RXDB 
CTSB 
RTSB 

(General Purpose Input) 
DTRB 
DCDB 

RTS and CTS are not connected to the 7201 Port 4, but are 
connect o each other at the connector. Extra jumpers must be added 
to connect RTS/CTS of Port 4 to the MPSC. 
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Port S 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 S connector. The following list 
defines jumper (JPS) positions for the Port S internal or external clock. 

Transmitter internal clock (x16) 
Receiver internal clock (xl6) 
Transmitter external clock (xl) 
Receiver external clock (xl) 

JPS 1-2 
JPS 4-S 
JPS 2-3 
JPS 5-6 

NOTE 

Port 5 is wired as a DTE port rather than 
as a DCE port. Port S was designed to 
be connected to a modem using a standard 
"straight-through" terminal cable. ~n 
connecting Port 5 to a terminal iqsteaasof 
a modem, pins 2 and 3 must be re..ers~Ja;:7 
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2.5.3 I/O PORT ADDRESSING 

The serial I/O 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, an~ 
status registers for each port are listed in Table 2-4. 

2.5.4 I/O CONTROLLER RESET 
---

Each serial controller is reset by hardware: 1) at power up, 2) vfa~;~e reset 
switch, 3) via the watchdog timer, and 4) via the microprocessor reset 
instruction (which activates the reset signal to the CPU carcll~or with software 
by writing the hex value 18 to command register o. A hardwatjf~-~reaa~ affects 
both channels of the serial controller. A software reset af fec~s --only the 
channel referenced by the control register write (i.e., $60000Z'·for channel A; 
$600006 for channel B). A reset initiates each serial_:__,-J/O controller as 
follows: - ~ 

1. Receivers and transmitters are disabled, 

~""-:.. -:...:_;::"'=. 

~~~~~.:~? 

2. The outputs of the transmitters are set h~§_i~_ (mark),:f 

3. Modem control signals DTR, RTS are unasser~~ high), and 

4. Interrupts are disabled and all pend ~ interru are cleared. 

Table 2-4. Se~Port Register Addresses 

Address 
Port I Register Port I Register (Hexadecimal) 

------+--------- ------+---------+----------+--------------
I 

0 I Data 3 Data $600037 
I Control Control $600035 
I Status Status $600033 
I 

1 I $600017 4 Data $600040 
I -

$600015 Control $600042 
I $600013 Status $600042 

ata $600027 5 Data $600044 
Control $600025 Control $600046 

tatus $600023 Status $600046 
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2.6 SIX-PORT EXPANSION 

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

Each pair of I/O ports are controlled with a 2681 DUART controller, using base 
addresses: 

Ports 6 - 11 
$888000 and $888010 Ports 6, 7 
$888020 and $888030 Ports 8, 9 
$888040 and $888050 Ports 10, 11 

Ports 12 - 11- __ 
$898000 and $898010 Por-ts· 12, 13 
$898020 and $898030 Ports 14, 15 
$898040 and $898059 Ports 16, 17 

When installed, the Expansion Boards occupy Slot Jl and J2 on'.~~he 
0

ZEBRA -
motherboard. See Figure 2-1. 

Pin assignments for Jl of the Expansion Board, and fo~~h of the added ports 
are defined in Figure 2-4. When installed, the adg~~~~~~~are accessed from 
the back panel, mounted directly above the basic s-r'lt~-p~tts~/--

-LINE 1 f LINE 10 LINE 9 
J7 J6 J5 

6-PORT EXPANSION 
BOARD (31 D03360A) 

6-PORT EXPANSION 
CABLE(31C01677A) 

LINES 
J4 

LINE 7 
J3 

Figure 2-3. Six-Port Expansion 
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(1) 
(1) 
(1) 
(2) 
(2) 
(2) 
(2) 
(2) 
(1) 

60-PIN 
CONNECTOR 

PIN 1 

9-PIN 
CONNECTORS 

J2 

J3 

J6 

J7 

F~gure 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: 

Off set from 
Base Address 

+ $01 
+ $02 
+ $05 

Register Description 

Reserved 
Reserved 

Read 

Printer Control Line Status 

Write 

Printer Output Data 
Printer Control Line Command 
Reserved 

2.7.1 PRINTER OUTPUT DATA 

A write to this address puts the data on the printer inteffa~e. Two wait 
~--~-_-;_ 

states are added for any access to this address. ~zi:~~~?!:-!:~? 

2.7.2 PRINTER CONTROL LIRE COMMAND 

A write to this register is used to control tbe state :-:___ the printer interface 
control lines and the interrupt mask. Two w .· are added to accesses of 
this address. The bits are defined as shown 

Bit 00 1 • Enable printer interrup 
0 • Mask/reset printer interr v 

Bit 01 1 • Printer interface asserted 
0 • Printer interface deasserted 

Bit 02 1 = Printer intllf ace :IJ.ne SLCTIN* asserted 
0 • Printer . int;rVne SLCTIN* deasserted 

Bit 03 1 !NIT asserted 'interface line 
0 line !NIT deasserted 
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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 de asserted 

Bit 02 1 • Printer interface line PE asserted 
0 - Printer interface line PE deasserted 

Bit 03 1 =- Printer interface line SLCT asserted 
0 • Printer interface line SLCT deasserted~~'"~ 

Bit 04 - 1 • Printer interface line ERROR asser~~~r~~~~ 
0 • Printer interface line ERROR deasserfe(h-~ 

_-'C_-J 

These bits are used by the Power Fail circuitry: 

Bit 05 1 • Power fail input 
0 • Power fail input 

Bit 06 - 1 =- Power fail flag set 
0 • Power fail flag not 

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

roprocessor at auto-vector level 3 
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. 

90C03367A 

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

Pin No. Signal Mnemonic Pin No. I Signaf:·Mnemonic 
----------+------------------------+----------------+----------._ _____ _ 

: I ::::E* :: ~~~~ .. ~::SY 
I I --:/ 

I~f&---

3 I DATA2 13 I SLCT 
I 

4 I DATA3 AUTOFEED* 
I 

5 I DATA4 CGND 
I 

6 I DATAS !NIT* 
I 

7 I DATA6 32 ERROR 
I 

8 I DATA7 35 PU8 
I 

9 I DATA8 36, 34 SLCTIN* 
I 

10 I 
I 

NOTE 

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

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

1. Access to nonexistent device above address $800000, 

2. SAS! bus interface timeout, 

3. Segment map protection violation, 

4. Invalid page access, or 

5. Memory parity error. 

Items 3 and 4 above can only occur in a ZEBRA 1700 System with MMrr-~oard 
installed. The following logic can be used to determine ~he source of a bus 
error: 

~~~~-~iii~ 
1. If the bus error address is greater than $1FFFFF atid-~_~h~e microprocessor was 

in user mode, illegal access was made from USE!! mode. - ~:,~ 

2. If the bus error address is greater 
nonexistent device was made. 

3. If the bus error address is in the 
SAS! Bus Error Flag is set, there wa 

4. If the address and the CPU statu 
protection in the memory map, th 

access to a 

00060 to 600063 and the 
timeout. 

a violation of the segment 
the cause of the bus error. 

5. If the page entry for the specified a ress indicates an invalid page, 
then that was the cause of_ the bus error. 

6. At this point, it must 
memory parity error. 
cycle; therefore, t 
error. In most ca 

Any condition 
-:;,,?"-

bus error was caused by a 
not be detected until the next memory 

of the parity 

ove cannot be the cause of a bus error. 
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Shugart Associates 3 
System Interface (SASI) 

SASI provides nine (9) control signals and nine (9) data signals (l~uding 
parity). These signals are carried on a 50-pin SASI Bus with a 2-connector 
cable, 21C01658A; or with a 3-connector shielded cable, 21C01714A, which 
connects CPU, OMTI, and the System Expansion Enclosure • 

.,__ _____ 18" ----

DENOTE PIN NO. 1 

P4/J1 

----~ ,_ _______ Q--.OMTI 
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The signals, signal descriptions, and pin assignments for each cable are 
swmn.arized in Table 3-1. 

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

Signal Driven By I Pin Description 
--------------------+--------+-------------------------:-.-~---------

Data Bit 0 
Data Bit 1 
Data Bit 2 
Data Bit 
Data Bit 
Data Bit 
Data Bit 
Data Bit 

3 
4 
5 
6 
7 

ATN* 
(Attention) 

BSY* 
(Busy) 

ACK* 
(Acknowledge) 

RST* 
(Reset) 

NOTE: Z 
c 

Z/C 

c 

z 

z 

! I Data bus between cOnfroller and 
I I ---r ZEBRA for bi-directi~I signals. 
I 2 I I Each of the eight data\signals (0 
I 4 I I through 7) i,Cl2.µniquely~c assigned 
I 6 I I as a receive~"iilk Initiator's own 
I 8 I I-> Bus addr"~~~~7~~Bus Device ID). 
I 10 I I This Bus n~:lce~fo would normally 
I 12 I I be assigned ·anCi,.. strapped in a 
I 14 I I Bus D~jce during system 
I 16 I config'~-~: ion. 
J I 
I 32 I 
I I 
I I 

driven by an Initiator to 
Attention condition. 

I 36 I by the controller indicates 
I I_ that ~ controller has control of the 
I interface bus and can't be interrupted. 
I 
I 
I 
I 
I 

38 ertion 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. 

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

Signal Driven By I Pin Description 
---------------------+--------+---------------------------------------:.~i:it__ -
MSG* C 42 Assertion by the controller indicates 
(Message) that a status byte transfer has been 

accomplished. When MESSAGE is asserted, 
REQUEST will be asserted in o.rder t.o 
transfer an 8-bit byte indicatlng;:·t::he 
end of the operation. When the REQ/ACK 
handshake is complete, the controller 
will deassert all interfa~e.:sJgnal 
lines and return to the f.~1:-g~~fttate. 

-~z~~~ 

SEL* 
(Select) 

C/D* 
(Control/Data) 

REQ* 
(Request) 

I/O* 
(Input/Output) 

NOTE: Z 
c 

, 
oller, 

z 44 

c 46 

c 48 

c 

rue or active low, 
ins GND. 

Assertion by ZEBR4 with the c-controller 
address bit (DBO):~-uses the controller 
(Initiator or lle.cefV~~) to be selected. 
The SELECT linl"~liiUl'ti~I~ deasserted 
after the controlie-r asserts the BUSY 
line. ~·--:* 

controller indicates 
O'~~data information is to 

rred on the data bus. 
of this line indicates that 

is to be transferred 
ta bus. True indicates 

rtion by the controller indicates 
t an 8-bit byte is to be transferred 

on the data bus. REQUEST is deasserted 
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 I/O 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. I/O remains deasserted 
throughout the selection sequence. The relative timing of signals is 
illustrated below. 

-------1 ,----------------------------
-DBX -------------------------

----------, . . 1----------------------------~ 
-SEL ----------------~---- -

:;;;--------------!_________________________________ ~f!Jb~---

'- --

=~,D ----------------------------1 __ ~ _____________ .:!!~~~:~: 
.,.. 

---------------------------------------------~-------------
-I/O 

-MSG 

Following the Select sequence, the contr 
will then place the first byte of the dev · 

, ssert Request. The host 
nd field on the data bus. 

The host will then assert ACK. 
byte on the data bus and then deasse 
begin the next REQ/ACK handshake. Tli 
the command have been transferred. 
throughout this sequence. 

------------1 
-C/D ----------------

-I/O 

-MSG 

-REQ 

11 then respond by reading the 
REQ. host must then deassert ACK to 

ndshake continues until all bytes of 
. easserted and BSY is asserted 

___________________ ,---

1----1 1----------- -------
·=.;p ______ L ____ 1----1 _____ 1----1 ____ 1--

::=::::::::1 1::-_:::1 
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3.3 SAS! 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•
!£ the data transfer is from the host to the controller (write data), the I/O 
line will be deasserted. The controller will then assert the REQ line to 
request a byte transfer. The host responds by transferring a byte acro~s-the 
data bus and then asserts ACK. This handshake continue.s until all da~a'bytes 
have been transferred. SEL is deasserted and BSY is asserted throughoU.;<this 
sequence. 

Data to the Host 

-C/D 

=~1~---1~-~----~~~-~~~---------~-~----~~~~'~1~ 
-----------------------------------------------------~~~--
-MSG 

-----------------1 1----1 1----1 -
-REQ -----~- ------- -~----

---------------------r 1----1 
-ACK ----- ---- ·-

___ 1----

-------------------1 
-DATA BITS ---------

1---1 I~,, --- -¥ 

1--1 
Following a command or data controller will initiate a status 
byte and completion message transfer. a status byte is required, the 
controller will assert C/D and I/O. The c ntroller will then assert REQ. The 
host must then accept the sta~ byte on the data bus and assert ACK. The 
controller will then deassert --~ e host deasserts ACK. Following the 
status byte transfer, a completi sage will be transferred to indicate 
operation complete. The - ntrolle ill assert the MSG line, along with C/D 
and I/O, then assert RE host accepts the completion message byte on the 
data bus and asserts A ntroller then responds by deasserting REQ and 
the host by deasserting this point, BSY and all other controller 
signal lines will be deasse - and the controller will return to an IDLE 
state. SEL remaini~~deasserted throughout this sequence. e" ·--~-
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,---
-BSY ---------------------------------------------------
------1 1---
-C/D -~--------------------------------------------

-------1 ,---
-1/0 ------------------------------------------------

-------------------------------------1 ,-~-
-MSG -------------------

---------------------1 1------------1 1----------~-
-REQ ------ ------- _ 

------------------------1 1----------1 1----------
-ACK ------- -------

--------------------1 
-DATA BITS ----------

1----------1 
------------

1--- - -~ rr;;--------.. 
~~~~~~~-

Following the controller selection sequence, the contro1li!T: will always requas~ 
a Device Command Field (DCF) which is either 6 or_lO bytes-1-n length. The 
first byte of the DCF must always contain the commal.{(j._. The regaining bytes 
specify the drive Logical Unit Number (LUN), logicaI~&!s.tor address, nuaber of 
sectors to be transferred, and a control byt ~~-

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

Reserved 

Read 
Register Description 

Write 

Data Write Register -~ + $01 
+ $03 
+ $04 
+ $07 

Data Read Register 
Reserved 

Reserved __ 
SAS! Control Line Commatia Cr: 

SAS! Control Line Status Reserved 

3.4.1 DATA WRITE REGISTER 

A write to this address puts the data on the SAS! data lines if the~-sASI 
controller has asserted the proper control lines. A write~!o this register is 
normally done while the REQ* SAS! line is asserted. 'th~~t-ert:1-ce then 
automatically asserts the SAS! ACK* line. The SAS! c;nt_r-Q''ff~¥r-~then deasserts 
the REQ* line which causes the microprocessor to be 'DTACKed; and the write 
cycle completed. 

If the SAS! controller does not deassert REQ* within _; sec, a timeout occurs, 
a bus error is sent to the microprocessor, a e SASI"Bus Error Flag is set. 

3.4.2 DATA READ REGISTER 

A read of this address gets the dat I data lines if the SAS! 
controller has asserted the proper co A read from this register is 
normally done while the REQ* SAS! line i-- serted. The interface then 
automatically asserts the SAS! ACK* line. The SAS! controller then deasserts 
the REQ* line which causes th cessor to be 'DTACKed' and the read 
cycle complete. 

If the SAS! controller 
a bus error is sent to 

deassert REQ* within 50 usec, a timeout occurs, 
processor, and the SAS! Bus Error Flag is set. 
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3.4.3 SAS! CONTROL LINE COMMAND 

A write to this register is used to control the state of the SASI bu~ con~col 

lines and to reset the SAS! Bus Error Flag. Two wait states are ~ddea to 
accesses of this register. The bits are defined as shown below: 

Bit 00 - 1 = SAS! bus line RST* asserted 
0 • SAS! bus line RST* deasserted 

Bit 01 1 • SAS! bus line SEL* asserted 
0 - SAS! bus line SEL* deasserted 

Bit 02 1 • SAS! bus line ATN* asserted 
0 == SAS! bus line ATN* deasserted 

Bit 03 1 • Hold SAS! Bus Error Flag in reset stat~_ 
0 • Enable flag to detect SAS! Bus Error can~~tion 

3.4.4 SAS! CONTROL LINE STATUS 

A read to this register is used to examine the st!f~ the SAS! bus ~outrol 
lines and the SAS! Bus Error Flag. Two wait states a~'Widded to accesses of 
this register. The bits are defined as show 

Bit 00 1 - SAS! 
0 -SAS! 

Bit 01 1 = SAS! 
0 -SAS! 

Bit 02 1 -SAS! 
0 = SAS! 

Bit 03 1 = SAS! 
0 • SAS! 

Bit 04 - 1 • SAS 
0 

bus 
bus 

bus 
bus 

bus 
bus 

line 
line 

line 
line 

line 
1 ~~-

I/O*, d 
I/O*, 

REQ&;4_sserted ~ 
REQ*-~~, serted 

asserted 
easserted 

asserted 
deasserted 

C/D*, command phase 
e C/D*, data phase 

Bit 05 1 -0!il;cSASI Bus Error Flag set 
J/t':" -. -
- SAS£- §.us Error Flag reset 

--?" 

"' 

I bus 
bus 

The SAS! bus inter -&ce interrupts the microprocessor at auto-vector level 1 
whenever I bus line REQ* is asserted. 
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memory management unit (MMU)4 

The ZEBRA 1700 Memory Management Unit (MMU) provides a segmented, jagec( ... · __ 
memory management system to facilitate the effective use of memory.~tin.#r tfie 
XENIX Operating System. ~+-.• •• 

The MMU board (Figure 4-1) consists of a MC68010Ll0 microproA~fJ<>f and a 
two-level memory map. The MMU board must be mounted in J3 or:~~J4·~~of·;···the CPU 
board (see Figure 1-2) adjacent to the last memory board. .o.;;~~· 

The MMU MC680010Ll0 microprocessor replaces the MC680~0 (located on 
motherboard for the ZEBRA 1750) and drives the inte;.t1al~tl>u bus directly. 

A multi-tasking operating system needs a means to swfi~~ quickly between 
contexts. For example, assign CPU work on a n•w job while a previous job is 
suspended or waiting for a peripheral transfer~s~~~· .complete. This is accom
plished by providing separate contexts (addresse -.· ough a Context Register) 
to point the CPU at a fresh set of segme .and pagis. Figure 4-2 
illustrates a block diagram of the memor 

MC68010L10 

igure 4-1. ZEBRA 1700 Memory Management Unit, 31C03335A 
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The MMU provides address translation, sharing, and wemory allocation control 
for multiple processes executing on the CPO. The addre3s Sface is div!ded into 
pages of 2K bytes each. The page address bits, Al-AlO, pass chrough the 
translation process unmodified. AddresR bits All-A20 are sq~ject to 
translation. Bits A21-A23 are reserved for special system f11nctions a:.d take 
no part in the address translation. 'lhe 1:1aximum log:!.cal aJ<l1·~ss spac'! for a 
process on the CPU is 21 bits or 2MB. This 21-bit address is fur~her extended 
with a 4-bit Context Register (referred to as the process or user number)~ 

llllftMAI. AODll- -A1-AZI 

l~DATA-

A~I A'1 · A1 Ul:lrl 
1"0 TO TO U.-
_.. A1'c 410 

'ACl8 AODll.. UNW8D MA U.¥A 11 
CON1110L •ACa 

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

The 23-bit logical addresses, 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. In the second stage, thiS virtual address 
is translated by the Page Map look-up table into a 19-bit physical addtess, 
Al-AlO 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. 

--

~~)~~--~~~-=~~~~~~~- ~-c_~~~~ 
Page control and address space control are provided at the Page MAR_level. 
Page access control consists of two bits which remember that a paga~has been 
referenced, used, and written to. Address space control d~termines·in which 
physical address space a page is located and whether it r~x~nces memory or 
input/output. Since no input/output addressing is do~~JU\.&4rcLby the MMU, 
this designation is interpreted as an invalid page; i~wbftft'?;~-~e, a reference 
to a word in that page causes a page fault. - ~-~ 

-~ 
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4.1 CONTEXT REGISTER 

A system with multiple executing processes must be able to switch between 
processes without reloading state information relating to address 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. 

4.2 SEGMENT MAP 

The Segment Map is a 1024-entry table indexed by the four-bit ConeexC\Register 
and. the six most significant bits of the logical address, Al5-A20~,,~'The output 
of the Segment Map is six virtual address bits (XA15-XA20) and fout-'-protection 
bits (PROT 0 through PROT 3). Each context has up to 64 f,~gments and each 
segment has individual protection attributes. Segments ma~l~ kept private to 
a process or shared with other processes. The six-bi~iit~raddress from a 
segment entry refers to a block of 16 consecutive page ~E!ri~~T~-~ln the 1024-
entry Page Map. A segment can be as large as 32K bytes (b1~~sing all 16 of the 
associated Page Map entries) or as small as 2K byt~~(by invalidating unused 
page entries in the Page Map). By linking consecutfi: segment map entries, a 
pro~ess can have a single.address space of 2 

FORMATION PROTO. 1 .2.3 

CONTEXT 
REGISTER 

cxo 
CX3 

A15·A20 

A11·A14 

PAGE 
MAP 

PAGE INFO 

USED. DIRTY 

ADDRESS SPACE 

MA11 • MA19 

AO ·A10 J PHYSICAL 
ADDRESS 

~ 

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

Protection is associated with the Segment Map. Four protection bits (PROT 0 
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. 

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

Table 4-1. Segment Level Protection Attr~~s 

Protection Protection Bits 
Code PR3 I PR2 I PRl I PRO 

---------------+---------+-----+-----+---~-----+-
! I I I 

o o Io Io I I 
1 o I o I o 
2 o I o I 1 
3 o I o I 1 
4 o I 1 I o 
s o I 1 I 1 
6 o I 1 I o 
1 o I 1 I I 1 
s 1 I I o 
9 1 I 1 

10 I o 
11 I 1 
12 I o 
13 I 1 
14 I o 
15 I 1 

enabled 

4-5 

-·:...:_---

Access Allowed 
System* I User* 
----------+--------

- - x 
r - -
r - x 
r w -
r w x 
r - - r - -
r w - r - -
r - - r w -
r w - r w -
r w - r - x 
r w - r w x 
r - x r - x 
r w x r - x 
r w x - - x 
r w x r w x 
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4.4 PAGE MAP 

In the Page Map, the 6-bit virtual address from the Segment Map and the next 
four logical address bits (All-A14) 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 a2l-b:tt .. 
Physical Address. 

In addition to determining the upper ten bits of the physical ad.4ress, a page 
entry also determines to which physical address space the address-~oelongs. By 
setting the address space control bits appropriately, a page may he;declared to 
be in one of these address spaces: 

Page Definition Bits 

OOb 
Olb 
lOb 
llb 

Page Type 

Valid memory page 
Invalid memory page 
Reserved code 
Reserved code 

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

Each page map entry has two bits of page a ntrol information. The 
referenced bit indicates 

1. Data read reference 

2. Data write reference 

3. Execute reference 

The modified bit indica . 
automatically updated 
for future use in virt 

4.5 

this page has been written to. These bits are 
alid mapped reference. These bits are intended 
systems. 

The Memory Map c !~~ accessed only from supervisor mode. Any access from user 
mode of the map res~es causes a bus error. Table 4-2 illustrates the method 
of addres nd modifying the contents of the memory map registers. 
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Table 4-2. Memory Map Register Access 

Data Bus Bit Specification 
AddresslAttributelRegister 15l14l13l12lllllOl09l08l07I06I05I04I03I02JOllOO 
-----+---------+---------+---+--+--+--+--+--+--+--+--+--+--+--+- I . -., ···'" .-.1. -

$A00000 

$COOOOO 

$COOOOO 

$EOOOOO 

$EOOOOO 

I I I I I I I I I ·I I I I I tL I j'f · l:;;: 
r/w !Page Map I Dilusf PDIPDlnalnalMAIMAIMAIMAIMAIMAIMAIMAf'MAIMA.· 

I I I 1011001 I t2ol19l18l17l16l15l14113lfz)11 
I I I I I I I I I I I I L_. I I I I 

w I Segment I nalnalnalnalPRlPRIPRIPRlnalnalXA"fXAlttlXA.IXAIXA 
!Map . 
I 

r lseg Map 
lcntx Reg 
I 

I I I I I o3 I 021011 oo I I 120l19J1s l11I16 I 1s 
I I I I I I I I I I I I ·1~ I I I 
I cxlcxlcxlcxlPRlPRlPRlPRlna111alXAIXAIXAIXAIXAIXA 
I 031021011001031021011001 -~ 2ol1911st11l16l1s 
I I I I I I I I .&~*·~~;~J I I I I 

w !Context I ex I ex I ex I ex Ina I na I na I na f naffi"l fna~l na I na I na I na I na 
I 03 I 02 I 01 I oo I I I I I T~''\J I I I I I 
I I I I I I I ·i~~~l I I --~· 1 I I I I I 

I Register 
I 

r Ina I na Ina Ina Ina Ina Ina I ~af:~lna Ina Ina Ina Ina Ina Ina Ina 

1. The 64 segments for each co· ~ t are accessed at intervals 
of $8000 for each entry from the base address of $COOOOO. 
The context reg! mus be set to the desired context. 

2. The 1024 pag!.entrie • e addressed at intervals of $800 
from the ba · a,!idress of $AOOOOO. 

3. Attribute 

4. DI 
us 

w ite 
r/w = Read or Write 

·~~·~ 
.}ti~i>it (1 • dirty) 

llit ( 1 • used) 

nn • Page definition bits 
nn • Translated physical memory address 
nn • Protection bits 
nn • Translated virtual segment address 
n~ • Context register bits 
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Winchester/cartridge subsystems 5 
The ZEBRA 1700/1750 can be equipped with one of two Winchester/Cartddge 
subsystems (see Figures 1-1 and 1-2). The standard version employS:7~~e"5--l74" 
Winchester and a removable cartridge disk (CD) drive. The other versi.Q_n 
provides the Winchester, but replaces the cartridge disk with a 1/4" cartridge 
tape (CT). Both versions are connected to the CPU/SAS! (Sh~g~t:l_~ssociates 
System Interface) bus by an OMTI controller. ~. ',..~~-~:;1~~.,,~ 

The ZEBRA 1700/1750 CPU/SAS! bus can be cabled to drive the starid-alone 
Expansion Enclosure, a system option which· can be usedki,p conjunction with 
either version described above. The Expansion Enclosu;~fl~ a separate unit, of 
the same dimensions as the ZEBRA 1700/1750 cabine~.tii~,-~~t-t"" 

5.1 OMTI CONTROLLER 

The OMTI controller implements SCSI (Smal -
proposed ANSI standard. SCSI provides Z 
independence, allowing disk drives, t 
without special drives or special mo 

5.1.l OMTI SIGNAL LINES 

ystem Interface), the 
Input/Output (I/O) device 
future devices to be added 

o system hardware and software. 

The signal lines between ZEBRA and are carried by the 50-line SAS! bus. 
See Section 3, Table 3-1. 
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5.1.2 OMTI COMMABDS 

ZEBRA initiates an OMTI command sequence by first selecting the OMTI controller 
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 th~ 
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 

SENSE STATUS 
RECALIBRATE 
REQUEST SENSE 
FORMAT DRIVE 
CHECK TRACK FORMAT 
FORMAT TRACK 
FORMAT BAD -TRACK 
READ DATA 
WRITE DATA 
SEEK 
ASSIGN ALTERNATE TRACK 
CHANGE CARTRIDGE 
COPY 
BACKUP 
RESTORE 
BACKUP WITH HEADER 
RESTORE CONTINUE 
RESET TAPE 
VERIFY TAPE 
READ SENSE 
WRITE HEADER 
READ HEADER 
WRITE BLOCKS 
READ BLOCKS 
DEFINE FLEXIBLE DI 
ASSIGN DISK PARAMETER 
RAM DIAGNOSTICS~ 
WRITE ECC ~-·~~ 

--=-~~___,. 
READ ID _:::c_,Fc ~ 

READ DATA BUREIC -- ~ 
WRITE DATA BU~~ 

~~¥ 

Hex Code 

00 
01 
03 
04 
05 
06 
07 
08 
OA 
OB 
9E 
lB 
20 
22* 
23* 
2 

4 * 
4B* 
co 
C2 
EO 
El 
E2 
EC 
EF 
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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 posi tio-n~:~t9r the 
OMTI controllers. For further detail, refer to OMTI manuals identifieci--::1n the 
FOREWORD of this manual. 

5.1.4.1 5-1/4" Winchester Disk Drive Cable 

The following listing defines the pin assignments for-lif.~5-1/4" Winchester 
disk drives supported. ~~~~-5'1:8~ 

~"""'~.:__"-~~ ----- ·----

-~ 

Control Cable (21C01659A): 

Pin II Removable --
GND 1 Head Se Change Cartridge 

3 Head Sele 
5 Write Gate 
7 See mplete 

-_ 

9 Track~ 

11 Write Fa 
13 Head Select 0 
15 r d Sector Pulse 
17 1 
19 
21 Ready 
23 Step 
25 Drive Select 1 
27 Drive Select 2 

"~ Drive Select 3 
Drive Select 4 

G Direction Select 
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DISK 
DRIVE 2 

DISK 
DRIVE 3 

21C01157A11 

llilil 

88A00820A 

J2 

21C011HA01 

D 
D 

J7 50-LINE 
CPU .. SASI BUS 

Figure 5-1. OMTI 5100 ( 31A08004AOS)_~_-J,nterconnection 
-~--·-- . 

21COUll7A11 

DISK 
DRIVEO --..._ 'OWER 

CONNECTOR 

CO DATA ANO 
CONTROL 

21A01158A11 CONNECTOR 
134-PINI 

J7 .50-LINE 
C,U SASIBUS 

DISK OMTI 
DRIVE 1 ADDRESS 

D 
D 

QIC-02 
PARITY 

iHiH 1/4" CARTRIDGE TAPE 

CillID JI (QIC-02 COMPATIBLE) 

21C01678A02 

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

Pin II 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 SAS! Cables (CPU to OH'rI) 

Refer to Section 3.0. 

5.1.4.3 Power Cable Connector 

Power is applied to the controller via -, a 4-pin AMP connector. 

JlO: 

NC 
NC Pin 
+ SRTN Pin 
+ 5VDC Pin 
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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. 

Ta:ee Cable (J8): 

Pin II Signal 

GND 1 2 Not Used 
GND 3 4 Not Used 
GND 5 6 Not Used 
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 -On 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 U 
GND 47 48 
GND 49 50 
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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 

Wl 
W2 

W3 
W4 

W5 
W6 
W7 
W8 

OMTI 5100 

WO 

0 Jumpered 
1 through 7 Open 

Pins 2 - 3 Jumpered 
Pins 2 - 3 Jumpered 

Jumpered 
Open 

Open 
Open 
Open 
Open 

0 Jumpered 
1 through 7 Open 

Wl Pins 2 - 3 Jumpered 

W3 
W4 

W5 
W6 
W7 
W8 

Jumpered 
Open 

Open 
Open 
Open 
Open 

Controller Address = 0 

Par! ty Disabled 
QIC-02 Parity Disabled 

- - ~_:t-z,,.::_:,;..~ 

Disk Sector Size: 256 Byte~ "-~,:~~;~,~-e,; 

Disk Sector Size: 256 Bytes:~f 

Disk, LUN 0 
Disk, LUN 1 
Disk, LUN 2 
Disk, LUN 3 

- 0 

Size: 256 Bytes 
Sector Size: 256 Bytes 
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~~omor any reae:t tm111Dam0. ct'.e controller defaults to the fullowing 
~~ 

~ illllse Perhll - 3'.<:r ndlliseconds 

;;Step lfede = 0 

:~ of Heads -= 4 

-'&:!um Cylinder .~s ill • 3 

li 25() Bytes per Se.-et:<nr,; 
Sect~rs per Track • 32' 

'1f 512 .Bytes per Seetor; 
Ject:ors per '!'radk ... 11.J 

"If" 1024 Bytes ~r Sec.:ta-; 
3eccors per Tr9dt • ' 

l.f 128 Bytes per Sedtft; 
Sectors per Track .. 55' 

Ca11Dt'r1age Disk Drives: ,;~ 

-- ''ft;-:'<-"·r 
Step Pulse Width ~2 mer , •eonds 

Step Pulse Int4 ~ lddlliseconds 

Maxiam Cylinder 

Bead Set;d.ing_c"~~lay • Z2 milliseconds 
-~} - -_ ----~.{~ 

Bead Sele~~)>~lay • 205 microseconds 
-~~· 

~-~~~elect ~Delay • 0 milliseconds 

~~~te Delay • 1.1 milliseconds 
~:;~+ 
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(Hex 09) 

(Hex 3C) 

(Rex 00) 

(Hex 03) 

(Hex 00) 

(Hex 98):-

(Rex 80.) 

--
(H~ U) 

~...,_._-~-

-~:.._ 

(Hex 02) 

{Hex 07) 

(Hex 4F) 

(Hex 16) 

(Hex CD) 

(Hex 00) 

{Hex OB) 
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5.2 PERIPHERAL ERROR REPORTING 

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

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

where: 

media = DISK, or 
CT (cartridge tape), or 
CD (cartridge disk) 

drive:error • O:nn for disk, nn for error code 
l:nn for CD, nn for error code 
3:nn for CT, nn for error code 

n • record address number where the error was sensed 

Table 5-1 provides a summary and description of hexadeE~mal error codes. 

5-9 
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Table 5-1. E~ror Cod~ Sutr.:mary (Sen£e Byte 1) 

Coue (Tiex) Description 
--------~------+---------------·· ·------------------------·---
00 
Cl 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OD 

to OC 

1)£ to OF 
10 
11 a~ 91 
12 and 92 
13 and 93 
14 and 94 
15 and 95 
16 and So 
17 and 97 
18 and 98 
19 and 99 
lA and 9A 
lB and 9B 
lC .and 9C 
U> and SD 
IE and 9E 
lF 
20 
21 
22 
:!l 
2~ to~ 
30 _.,-- ~ 

31 '~K _ 
32 through 90 
AD througlY FF 

:Cf 
~c~l' 

! 
I 
I 

No errcr 
No index signal 
No seek coa.plete 
Write fault 
Drive not t"eady 
Driwe not selected 
No track zero found 
Multiple drives selected 
Kot us~d 
Cartridge changed 
Not used 
Oper2tion in progr.sso~l:i"- ~-
Not used c_-_ 

Tape exception (tape only) 
.Uncorrectable ~"er;for ln data field 
Not used 
No address mark in~l!ata field 
No record"-t nd 
Seek error~ 
11.T •• a~ 
~•ot ~,~ '} 
Wdte ~f\t:e·tfdd 
CorrectabI~ .. ECC error 
B14&track. flag set 
In~ect interleave factor 
Not u~s9d 
Unable to read alternate track data 
Not_ used 
lJ,.legal direct access to alternate 
~ape drive failure (tape only} 
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 

5-10 
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memory and 1/0 expansion 

-~ - - -

The ZEBRA CPU (Figure 2-1) contains five 60-pin connectors for th~ __ mo~~tit?~ 
of additional memory and Input/Output (I/O) expansion options. '~'""~ 

6.1 MEMORY EXPANSION 

The memory expansion bus is a connection to the 128KB Random-~cess Memory 
(RAM) array located on the CPU board. This connection is made through J4 and 
JS, 60-pin connectors. These connectors are used to ~e a maximum of two 
boards (31C03364A) containing the additional RAM. _ t~~-t"'!ra~ memory expansion 
slot (JS) a~commodates a 128KB or 384KB RAM board,~~~fth~ second memory 
slot (J4) can be configured with a S12KB RAM board. Slgt JS must be filled 
before memory is added to J4. ·- -~ 

Memory addresses, timing, and control signals eived by the memory card 
(over the J4 and JS connectors) from the 
are generated on the CPU board using a pa 
The drivers use microprocessor addres 
addresses and memory address MA lines -_ 
develop the column addresses. The logic 

~-

A.1·A.8 

ow and column addresses 
8-bit dynamic memory drivers. 
_ 8 to develop the row 
, together with A9 and AlO, to 

own in Figure 6-1. 

.._M_A._1 _. M_A_s__.. TO EXTENDED 
MEMORY CARD 

igure 6-1. Dynamic Memory Row/Column Multiplexing Logic 
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The outputs of the memory drivers are multiplexed onto MA l~ ,Ps MA1·-MA8 and 
output to the memory card. The memory address lines ar~ buffered and output to 
six memory banks; each bank is organized as a 64 x 18 bit a~ray. Each byte has 
a parity bit appended, so that the actual address space !s organized as 364 
16-bit words. Separate row address strobes are input f~om the CPU for the 
upper and lower bytes in each word, while the column adaress strob-~ and 
write-enable signals are common to both bytes. The active column address 
strobe is determined by memory map address line MA17-MA19 input to ~ decodar, 
which is controlled by CLK*. The write-enable signal is input from the CFU. 
The memory bank control and address signals are shown in Figure 6-2. 

UPPER BYTE RASU 

ROWADDAESS --------------------~ STROBE 

FROM 
MEMORY A 1 . AS 
ADDRESS 
BUFFER 

LOWER BYTE 
ROW AOORESS 
STROBE 

COLUMN 

8 

AOORESS ----------------~ STROBE 

641( 
9BIT 
LOW 
ORDER 
BYTE 

t / ,_ _ __, _____ PARITY f.tlT 

Figure 6-2. Memory Bank Control and Address Stgnals 
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6.1.l PIN ASSIGNMENTS - J4, JS 

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

Table 6-1. Pin Assignments 

90C03364A 

Signal Mnemonic Signal Mne11onic-
Pin No. J4 JS Pin No. J4 °'J5:~ ,_ 
----------+-----------------------+---------------+----------------~~-

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

(A) -
(B) 
(C) 

GND 
GND 

MD15 

MD13 
MD14 
MD12 
MPUI* 
MD9 
MDll 
MD8 
MDlO 
A8 
Al6 
Al5 
A12 
All 
A7 
A6 
Al4 
Al3 
A 

-> J5-3 (GND) 
-> J5-4 (GND) 

GND 
GND 
(A) 
(B) 
MD15 
(C) 
MD13 
MD14 
MD12 
MPUI* 
MD9 
MDll 
MD8 
MDlO 
A8 
Al6 
A15 
A12 
All 
A7 

-> J5-6 (OPEN) 

I 
I 
I 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
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31 
32 
33 
34 
35 
36 
37 
38 
3-t~}!'-
40' 
41 

2 

46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
51 
58 
59 
60 

! 
I A3 --:l~t:;-'t:~~~ 
I A2 -~ A2 

·l::~;,,_, 

I (A) - GND 

I/MD; :; 
4i~r~1:~ ~~. 

r-~:~~,(B) GND 
--- (C) +SV /GND 

MD4 MD4 
UDS* UDS* 
AOl AOl 
MDl MDl 
MD3 MD3 
MDO MDO 
MD2 MD2 
MOE* MOE* 
LMD* LMD* 
MPLO* MPLO* 
CASE* CASE* 
MPUO* MPUO* 
A19 _ Al9 
Al7 A17 
Al8 A18 
WRT* 
MPLI* 
+5v 
+5v 
N/C 
+5v 

WRT* 
MPLI* 
+5V 
+sv 
N/C 
+5v 



B8A00820A 

6.1.2 MEMORY EXPARSION BOARLS 

The ZEBRA 1700il 15·') '2mory can be expanded from a minimum ':otal memory of 
128KB to a maximum total of 2~~. Two versions oi the ~emo~y board arc 
available: 

31C03364A M.acory Board ~ith up to 512KB 
31C03378A ~eilOry Board with up to lMB. 

6.1.2.1 512KB Board. 31C03364A 

Figure 6-3 is a layout of this me!Xlry board showing the maxi~um (eight) 
memory chips, each containing 64KB. The dash nuuLer for each boaT.d chat is 
available for ZERll 1700/1750 and for the earH e!" ZEBRA 70Ci150 models a.re 
summarized in Table 6-2. Thi~ tabl~ also identifies the rcqcired status of 
cuts for JP2 and JP'3, and the require.! jumpers for JPL Figure 6-4 .ts a 
logic diagram shcv!ng cut and jumper positions. 

JP1 
JUMPER 
LOCATION 

Figure 6-3. 1/2MB Memory Board 
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Table 6-2. Memory Board (31C03364A) Cuts/Jumpers 

Dash Memory 
Number ZEBRA Model Expansion Cuts* I Jumpers_ 
------+-------------+-----------+------------------+----------~--. 

I I 
01 1700/1750 I 128KB None I 

I I 
11 1700/1750 I 384KB None I None 

I I ~1--- '""''i>;.~~~-
11001115 o I 512KB None I -c~~~o~~-~-~-

1 I 
21 

31 700/750 I 128KB JP2 1-2, 3-4, 5-6 I JPl 1~2, 3-4, 5-6 

41 700/750 

I JP3 1-2, 3-4,-,=~:'~~L,_ 
r· 384KB JP2 1-2, 3-lf~:Y-~Fd'.'1 1-2, 3-4, 5-6 
I JP3 1-2, 3-4, S~fh.I 

*"Cuts" means cutting the jumpers listed an c3Pown schematically 
in Figure 6-4. "¥ 

20 +5V 

Figure 6-4. 512KB Board, Cuts/Jumpers 
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6.1.2.2 lMB Board, 31C03378A 

Figure 6-5 is a layout of the lMB 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 
sunnnarized 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. 

Figur~ 6-5. lMB Memory Board 
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Table 6-3. Memory Board (31C03378A) Cuts/Jumpers 

Dash Memory 
Number ZEBRA Model Expansion Cuts I Jumpers 
-------+-------------+-----------+-------------------+-------------

! I I I 

01 I 1700/1750 I lMB I None I None 
11 I 1700/1750 I 512KB I None I None 
21 I 1700/1750 I 128KB I JP4 1-2 I JP4 3~4° 
31 I 700/750 I 512KB I JP2 1-2, 3-4, 5-6 I JPl 1-2, 3-4,-5-6 

I I I JP3 1-2, 3-4, 5-6 I 
41 I 1001750 I 12sKB I JP2 1-2, 3-4, 5-6 I JPr'~-t~2~ 3-4, 5-6 

I I I JP3 1-2, 3-4, 5-6 I ;~~~ - -" c 

!~:~"'~~~ 

U2 

Cf: 
~ 
co -..J 
c( 
CL. 

10 20 
-= +5V 

SELB/ 
U1 

R1,1K 
v-""""'- ~ 

..J 
co - 14AA .1'"' - - 1 2 7 ..J 

8 
c( 

13 BB 31 14 CL. 

9 12 5 16 
L..--...J 

10 20 •3 
-= 

Figure 6-6. lMB Board, Cuts/Jumpers 
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6.2 I/O EXPANSION BUS 

The I/O Expansion Bus is an ext<>asiC'n of the microprocesor bus on the main 
CPU board. Access to this b-.JS is oade via thr~e 60-pin printed circu~t b~ard 
connectors, Jl through J3. The sig..ials <>n these ccr..nectors (see Table 6-t) 
can be used to add I/O devi~e co~ro!.lers to t~te system. 

Table 6-4. I/O Expansion Bus~ Jl through J3 Pin Assignl!lents 

Pin No. Signal Mnemonic Pin No. Signal Mnemodc 
--------+----------- --+--------------+-----------------·--

l 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
·20 
21 
22 
23 
24 I 
~~ ~~~t-~ 
2 7 ·. · . ~ ~:r··c~;·;:~ 

28 
~.~ 

I 

GND 
GND 
AOl 
A07 
A04 
A08 
A03 
A09 
A05 
AlO 

See {l) 
All 

See (2) 
Al2 
IPL2* 

IRST* 
Al8 
HALT* 
Al9 
INT6* 
A20 . 

:·~ 

- -,j'¥-
\rt~ 

J3 = !PLO* 
J3 • IPLl* 
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I~~~ 
t 
! 
I 
t 
I 
I 
I 
I 
1 
I 
I 
I 
I 
I 
l 
I 
1 

I 
31 i CPUCLK 
32 i.~3t~ A21 
33 DC.It 
34 I A22 
35 ' BR* I 

~-~!:~ I A23 
I FC2 

38 ~¥' I 

Dl5 i 
39 BG* 

0 D14 
41 DTACK* 
42 N3 
43 WRT* 
44 D12 
45 LDS* 
46 Dll 
47 UfJS* 
43 DW 
49 AS* 
50 D09 
51 DOO 
52 D08 
53 DOl 
54 D07 
55 D02 
56 D06 
57 DOJ 
58 DOS 
59 -5V 
60 +sv 
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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~~COM9032l, 
refer to the Standard Microsystems Corporation literature (see Fore~ord). - -

COAX 
CONNECTORS 

LANT 
COM 9032 

• 
MSB 8 7 6 

2 

OPEN 

• 
• 
5 4 

..... 

COM 

' 9026 

' 
• 

• • 
3 2 LSB 

#' 

v 
A 

Figure 6-7. ZEBRA 1700/1750 LAN Board 
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6.~.1 NODE SELECT 

When equipped with LAN, the ZEBRA 1700/1750 can communicate uith other Z~BRA.s 
equipped with LAN. To do this, each muse be a u~iquely identifi~d nude 
within the network. This is accomplished hy setti,3 the 8~ositi:1n s~ltch 
(51, Figure 2-3) at an assigned number (determined by the us~:) fr~~ : to 
255. As an example, the enlarged view of Sl shows a node i.<le:icifi~~tion 
setting with switches 1, 3, 5, 7, and 8 in closed position, meaning tha~ the 
node number is set at 2A hex or 42 decimal. See Table 6-5 for a list o:f LAN 
addresses and switch settings. 

6.3.2 JUMPERS 

JPl 

JP2 

0 

0 0000 
1 0016 
2 0032 
3 0048 

4 0064 
5 0080 
6 0096 
7 0112 

·8· 0128 
9 0144 
A 0160 
8 0176 

c 0192 
D 0208 
E 0224 

Jumper is installed (as shown in Figure 6-7) to select- Interrupt 
Level 2 INT2*. 

Jumpers are installed (as shown in Fi.gut:e 6-/?rtc», set: at high (+5V) 
COM9026 extended timeout functions (ETl, !T2)%fi-nd Echo Diag:iostic 
(ECHO) enable. These jumpers are orJ.y removed~for diagnost~cs of 
the LAN board. - ,,. 

2 3 4 s 9 A 8 c 0 E 

0001 0002 0003 0004 0005 0009 0010 OOH 0012 0013 0014 
0017 0018 0019 0020 0021 0025 0026 0027 0028 0029 0030 
0033 0034 0035 0036 0037 ()()it 1 0042 0043 0044 0045 0046 
0049 0050 0051 0052 0053 ~7 0058 00.59 OOltO 0061 0062 

0065 0066 0071 0012 0073 0074 0075 0016 oon 0076 
0081 0082 0087 0088 0089 0090 0091 0092 0093 0094 
0097 0098 0103 0104 0105 0\06 0107 0108 0109 0110 
0113 0114 0119 C120 0121 C\22 0123 0124 0125 0126 

0129 0130 0134 0135 0136 0137 0138 0139 0140 0141 0142 
0145 0146 0150 0151 0152 0153 0154 0155 0156 0157 0158 
0161 0162 0166 0167 0•68 0169 0170 0171 0172 0173 0174 
01n 01l8- 0182 0183 0184 0185 0186 0\97 0188 0189 0190 

~-,--.-'=-

0193 ?"' ~ 'c10J95 0196 0197 0198 0199 0200 0201 0202 0203 0204 0205 0206 
0209 ='~}4' 021 v-- 0212 0213 0214 0215 0216 0217 0218 0219 0220 0221 0222 
0225 0~?~~~0227 0228 0229 0230 0231 0232 0233 0234 0235 0236 0237 0238 

F 0240 ,~0241 024Z~W243 0244 0245 0246 0247 0248 0249 0250 0251 0252 0253 0254 
-.z£~"T DECIMAL VALUES 

Example: ~~~~ _2A • 0042 Decimal 
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F 

·J015 
0031 

00471 
0063 

007? I 0095 
0:11. 
QI 27 ~ 

0:431 
01591 
:)175 . 

0191 l 
! 

0207; 
0:231 
023~ I 
0255. .... 
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power requirements 7 
7.1 AC POWER REQUIREMENTS 

The ZEBRA 1700/1750 is designed to operate over two AC voltage ranges;~~c:90:\1Ac"~ 
to 130 VAC and 180 VAC to 260 VAC. The allowable frequency range is 50Hi''t0-
60Hz. The listing below shows the AC current requirements for these different 
configurations: 

Input Voltage 
Range 

100 VAC to 120 VAC 
220 VAC to 240 VAC 

7.2 DC POWER REQUIREMENTS 

Static AC 
Current 

1.1 Amp 
.6 Amp 

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

Peak AC 
Current .~ 

•"'. -~ TAPE DRIVE POWER 
---------- ~~A_.i__~ CTRLRPCB 

MOTHERBOARD 

PS 1527 
(51 C00157 A01) 

J1 
ACPWR 
(21 C00997 A) 

I 
I 
~·--------2_1_co_1_64_7_A_;-P3 __ J_3-~~~EGA 

,....---i P7 J7 OMTI 

21C01648A--- 20/40MB 
...,.. __ .,. PJ JJ RODIME 

7-1 
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7.2.1 POWER CABLE CONNECTIONS 

Pin assignments for each of the foregoing cables are su:nmarized below. 

7.2.1.1 Motherboard Cable (21C01738A) 

TOPWR 
SYSTEMS 
POWER 
SUPPLY 
J4 

TOPWR 
SYSTEMS 
POWER 
SUPPLY 
JS 

P4 

~ 

PS 

' 

7 

6 

s 

4 

3 

2 

1 

7 

6 

s 

4 

3 

2 

1 

PF 

+12V 

+SV 

+SV 

-SV 

GND 

GND 

PF 

+12V 

+SV 

+SV 

-12V 

GND 

GND 

RED 

RED 

BRN 

BLK GNO /-5 RTN ~' 

~~;~ . " BLK GNO 

GNO 
':' : 

G~&-
··~. 

~ RED 

RED 
.~ 

BRN ·~~ +SV 
-~~ /. 

BLK ~i .,,.. 
/ 

BLK .... +SV 

,-

P14 10 
le•-. 

.. 
9 

8 

7 

6 

i 5 

1 c; 0.5 AMP 

3 PFAIL" 

2 

t 1 
} 3.0 AMP 

The ZEBRA 1700 MMU ~ ses the +5VDC current by 1.1 amp to 4.1 amp. 
Table 7-1 summariz~s.the DC current requirements for each l/Q device of the 
ZEBRA 1750 PICK _i.yst'121~. For the ZEBRA 1700 XENIX system, 1.1 amp should be 
added to the +SVDC.curieut for the MMU board • 

.:~C----- ·..-=----=--- -y 
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Table 7-1. DC Current Requirement 

Device +5VDC I -12VDC I +12VDC 

------------------------------+------------+---------+---------
Standard Disk Subsystem: 

Motherboard (1750) 
OMTI 5100 
RODIME Winchester Drive 
IOMEGA Beta 5 

Total 

Optional Disk/Tape Subsystem: 
Motherboard (1750) 
OMTI 5300 
RODIME Winchester Drive 
1/4" Tape 

Total 

*For ZEBRA 1700, add 1.1 amp. 

7.2.1.2 !OMEGA Cable (21C01647A) 

+5V RED 

J3 
POWER 
SYSTEM 

GND 

GNO 

+12V 

7.2.1.3 OMTI/RODIME Cable 

BLK 
GRY 
VIO 

*3.00 Amp 
1.00 Amp 

• 65 Amp 
1. 70 Amp 

! 
I 
I 

.10 Amp 

.oo Amp 

.oo Amp 

.oo Amp 

.oo Amp 

.oo Amp 
2.00 Amp"" 
1.00 Amp/' 

-------- ------ ------~--

6. 35 Amp 

*3.00 Amp 
1.50 Amp 

.65 Amp 
0.60 Amp 

5. 75 Amp 

VIO 

GRY 
BLK 
RED 

7-3 

--=~~~ 

.10 Amp 3.00 Amp 

• 1 o Amp ~c.o(f';Imp~ 

• oo Amp • O~,;Amp 
• 00 Amp 2. 00 Amp 

1.60 Amp 
___ :~~1 --------
4(t~~:ild,?. 60 Amp 

TOOMTI 
PCB 
J7 

+12Vj GNO TO 
GND ROOIME 

J3 
+5V 
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7.2.1.4 ARCHIVE 1/4• CT Cable (21C01698A) 

To Pwr 
Supply, J3 

P3 
Red 

Blk 

Gr 

Vio 

To SYSGEN 
PCB, Jl 

7.3 ENVIRONMENTAL CONSIDERATIONS 

To Controller 
PCB, Jl 

y 
To Tape Drive 
Subassembly 

To Tape 
Drive, Jl 

Storage Temperature: -8°F to 126°F 

Operating Temperature: 

Maximum Temperature Gradient: 25°F 

Maximum Altitude: 

Relative Humidity: oncondensing 

Air Cleanliness (for IOMEGA): (micron) 

7.4 POWER FAIL 

Particles/m 3 

4 x 10 7 
4 x 10 6 
4 x 10 5 

The system power supp ed to detect a power fail. When a power-fail 
condition exists, t line on the DC power connector on the motherboard 
(Jl4) is asserted p __ r 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 t ~ deasserted to the asserted state, the Power Fail Flag 
is set (this ~fJag_ can also be examined through the printer status register). 
Whenever th~f l&:g~ set, a level 6 auto-vector interrupt of the micro
processor ocdt-Jx&f "°"Tt\ls flag can be cleared by writing a $0001 (word) to 
address $20000Cf~~~ 
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ZEBRA 1700/1750 
firmware executive A 

The ZEBRA 1700/1750 Series CPU board is equipped with EPROMs contain:tli&_the 
Firmware Executive. The Firmware Executive has a set of commands to aid the 
user in providing system backup, system testing, and diagno~'"-14tf~a;~!-~~-

p-=-:--;-:._ --:-~-:::-'<;;.:-~~~~ 

NOTE 

Command descriptions and display e 
in the foll owing text are based Ul?g _ __ "· 
Executive EPROMs 70A01680A01, A~~~ilf:~~ 
Diagnostic EPROMs 70A01681A01, AOZ~2~~ 

---~~~ 

Section A.2 covers the steps to be taken for ~~up of ZEBRA. Section A.3 
describes all of the Executive commands in an af~csequence, and Section A.4 
provides a description of all subcommands nder Diagfiostics. 

The following basic rules _ecu ti ve commands: 

Keywords may be entered in upper o -ase, but will be displayed 
in uppercase. 

Bracketed portions ts indicate optional arguments. In 
most cases, these arguments may ntered in any order. A qualifier 
(byte, word, or long wqrd) is indicated with a '.q' which will defaul·t 

~-to word size. Only lo· -- or -~ ze is valid for address registers or 
register-addressed 

Spaces shown mus 
as long as it 

but the number of spaces does not matter 
one. 

Multiple commands e entered on one line when separated by a 
semicolon -~--t;J_. Interact! ve commands may only appear at the end of a 
multiple4'6-- - line. 

a destructive back-space. The console bell 
made to backspace past the beginning of input. 

ut/delete key performs a destructive backspace to the beginning 
input line. 
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Commands will be listed in the order the command processor searches 
for them. 

In commands referencing a SAS! device, the DU (Device/Unit) specification 
is in the form 'device,unit'. 'Device' is the address of the particular 
SAS! controller and 'unit' is the Logical Unit Number (LUN) of the device 
attached to that controller. Devices may have a number from 0 to 7 
(default 0). The range of LUNs depends upon the controller. If only one 
number is entered, it is assumed to be the unit number for deyj..ce zero. 
The DU specification must follow the device specification (e.g~~;.:..DISK,: · 
CD, CT). 

A.2 EXECUTIVE INITIALIZATION 

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

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

Enter BOOT, BACKUP or RESTORE 

Ok, 

At this time, the user has the option 
(binary), or restore the system via a -
user types in "BOOT (CR]" following the -
make a keyboard entry within 30 _ onds 
will take place, with a display er' 

Ok, BOOT [CR] 
ZEBRA HARD DISK LOADER 

PICK MONITOR LO 

xxxK MEMORY 
x COMM LINES 

OPTIONSC_ 

system, back up the system 
To boot the system, the 

ompt. If the operator does not 
. owing "Ok," an automatic boot 

Following 
select 

load of PICK, the operator will be prompted to 

Duri tup and normal operation, the operator will enter X. This will 
initia -~-"-the system and begin the COLDSTART procedure. Options F and B are 
provided -"Nr use by the system operator. These options are summarized as 
follows: 
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Option 

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

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

The entry of .. X .. will result in IPL from disk, automatic logon and:~*"'~_play: 

You 

SPOOLER STARTED 
LINKING WORKSPACE FOR LINE 0 

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

THIS IS THE COLD-START PROCEDURE 

NOW CLEANING UP ACC FILE 

TAPE ATTACHED BLOCK SIZE: 4000 

HH:MM:SS DD MMM YYYY 

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

NOW VERIFYING THE SYS 

< CONNECT TIME= 
< LOGGED OFF AT H 

• , CPU• XXX UNITS; LPTR PAGES= 0 
ON DD MMM YYY 

> 
> 

u.c.ii1p.LUu.. AUTOMATION PICK ZEBRA 1750 REV:J.O C/L 6 AT HH:MM:SS 
OUR ACCOUNT NAME ) 

!CK Operator Guide for detail on subsequent steps.) 

is now ready for use under the PICK Operating System. For 
in using PICK, refer to the PICK set of manuals delivered 

stem. 
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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 Command, or 
Help at the Ok, prompt, as follows: 

Ok, ? [CR] 

? BOOT BACKUP COMMANDS DUMP DIAGNOSTIC ERASE FO~T HELP LOAD 
RESTORE RESET RETENSION REWIND SAVE ~ 

The full command names are listed in uppercase fro -~ e_ right, top to 
bottom in the order they are searched for. This allow8-~~he determination of 
the minimum abbreviation for a command. The l{· ter C may be used for 
COMMAND; the letter H for HELP. The short form ·.~ other commands will be 
noted in the following sections with the nimum ~acters underlined. 

The complete menu of commands will be di ? ? following Ok, 
prompt: 

Ok, ? ? [CR] 

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

BOOT uses the same -
execute the loaded 

- LOAD (Section A. 3 .19), but will immediately 
. -- n completion. 
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A.3.3 BACKUP COMMABD 

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

Mount Cartridge N (y/n): 

N is the cartridge number to mount; this number will initiate at 1 and 
progress to subsequent numbers (2, 3, etc.) as necessary for the re~ovable 
media being used. Backup will not exceed the size of the disk, nQc-inatterx"~ 
what the FOR count specified is. For either fixed or cartridge dis'k\-:•ihe ~-:
first eight sectors will be skipped, as they contain information parfietllar 
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 BACKUP command format for cart ridge tape is as _-£o11 S:t-
'4~~~~ 

BACKUP [unit] CT [unit] [DU device, lun] [FROM se~~%] [FOR sectors] 

The unit has a default value of 0 for the souf~disk) and 0 for the 
destination (tape). The FROM sector address (rer~e sector number) has a 
default of 8 (beginning of disk to backu The FOX sectors is the number of 
sectors to backup. The default number o ors is the size of the disk. 

A.3.3.2 

-& The BACKUP command format for fbr~- or cartridge disk is as follows: 

BACKUP [unit] CD [unit] [DU devic , lun] (FROM sector] (!_0 sector] 
(FOR sectors] 
BACKUP [unit] DISK -~~ vice, lun] (FROM sector] (!_0 sector] 
(FOR sectors] 

The unit has a defa -
destination (disk 
sector number) has a 
sectors is the number o 
the size of t, ~""."';; sk. 

of 0 for the source (disk) and 0 for the 
e disk). The FROM sector address (relative 
of 8 (beginning of disk to backup). The FOR 

ectors to backup. The default number of sectors is 
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A.3.4 BREAKPOINT COMMAND 

Up to eight conditional breakpoints may be set at any one time. Breakpoints 
are numbered 0 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 conqi:;t:ion 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, whrc~---' !8Y be: 

• Equals Greater Than 
<> Not Equal 
< Less Than 

> 
>· 
& 
I& 

Greater Than or Equal 
Bits Set (Value is an 'Ami'''Haak) 

<• Less Than or Equal Bits Cleared (Value is an~SXdR/AND' Mask) 

Recognized registers are DO-D7, AO-A7, and us. Memor~y be specified as 
either absolute or register addressed (@register). Th~atze of the value for 
testing may be byte, word, or long word (word def31(~lk:$i~~?the following 
examples, the pound sign (II) indicates the condition~o2erat-Or. Breakpoints 
may be displayed or cleared by the fallowing format: ~- ,:':o, 

BREAKPOINT [number] [CLEAR] 

If no number is entered, all breakpoints . _,.. __ 
is not entered, the status of the breakp-~-

number AT address 
number AT address REGISTER registe 
number AT address MEMORY @registerlv .q 
number AT address MEMORY add~.:c!lvalue.q 
number AT address *** OVERWRI -~, *** 

If the CLEAR keyword 
displayed as follows: 

In the last example, the breakpoint could not be verified because something 
overwrote the breakpoint ~ at the indicated address. If a 
breakpoint is not set, noth !splayed for it. Conditional values are 
always displayed as 1 -word e, no matter what the qualifier indicates. 

Breakpoints and th ai ions may be set with the following format: 

BREAKPOINT numbe ress 
BREAKPOINT number [ address] REGISTER registerlvalue[.q] 
BREAKPOIN:k~iamber [AT address] MEMORY @registerlvalue[.q] 
BREAKPO ,,~~-'°:r~ [AT address] MEMORY addressllvalue[.q] 

The condition ~be altered without' entering the address if the breakpoint 
is alr defin~. If an address is entered, the condition, if any, must 

ered. If a breakpoint is set where one already exists, the new 
and condition will replace the old ones. 

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

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

A.3.6 CONNECT COMMABD 

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 te'rmi.na~iolt-
string is sent to the destination before termination. The command fotjnat 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 
is assumed to be a terminal from which commands will be issued and to which 
status is displayed. These commands allow the user to alter the physical ._ 
port used and its characteristics from those set at initialization time. 
These commands may be extended to multiple lines by ending a line with the 
and sign (&). The command format is: 

CONSOLE [options] 
- ,;,-

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

Unit O, 9600 Baud, 8 Bits/Char, No Parity, 1 Stop Bit, 
Full Duplex, Break Key Disabled, Control 'C' Enabled, 
Break On Error Disabled, Upper/Lower Case, Hardwa~~~ 
Handshake Disabled, Software Handshake Enabled, Seiil'.cXOFF 
At 192 Characters, Send XON At 128 Characters..;.~~~J;tQ!.thput 
To Unit 1 ~ - - -- ~-~ -

Options not entered are not altered. Multipllt::~ptions are separated by at 
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 disabl 
CONTROL-number (O•Control C Break 
DUPLEX•number (O•full, l•half) 
ERROR-number (O•Break On Err-'-~ 

HARD-number (O•Hardware Handsh 
INPUT-unit (unit to copy input f 

d) 
, l•enabled) 

OUTPUT-unit (unit to copy output to, negative disables) 
PARITY-number (O•none, odd, •=even) 
SOFT-number (O•Sof tware · ~- e disabled, l•enabled) 
STOP-number (O•l b t, 1•1- bits, .2•2 bits) 
UNIT-number (any ··- 1 d Port number starting from zero) 
XON-number (nu i ut characters for receiver XON) 
XOFF=number (nu put characters for receiver XOFF) 

Setting the baud_rate, b·ts per character, parity, number of stop bits, or 
hardware han~aly!_,resets the.unit. Note that input and output cannot be 
copied from"~ tJi~litm-e time. The default setting after initialization 
depends upon~\ii~application. Generally, production versions have the break 
key and break o'fit~ror disabled as well as hardware handshake; control 'C' is 
enabl . well a~ software handshake. Baud rate will be 9600 baud, 1 stop 
bit, i ity, eight bits per character and full-duplex mode~ 

A-8 



88A00820A 

A.3.8 CONTEXT COMMARD 

The CONTEXT command allows examination and modification of the Context 
Register. It is valid only for ZEBRA 1700 systems containing an MMU boar4. 
The Context Register is a four-bit register that selects 1 of 16 unique '"~;.of~-
sections of the Segment Map. If no hexadecimal context is entered, the 
current context is displayed and a new context may be entered or, if nothing 
is entered (return only), no change is made. If a context is enterect--when 
the command is entered, the context is changed but not displayed. __ -The< 
command format is as follows: -~--,~-

CONTEXT [number] 

A.3.9 DUMP COMHARI> 

The DUMP command will display in hex and ASCII format:~bytes per line. The 
hex format may be either byte, word, or long word (de,~itlt~-e:JJord). If the 
terminating condition is not entered, 16 lines (25°-i::-~lt~~Yre displayed 
followed by a colon (:) each time the return key is -ell~~red. Any other 
character followed by a return will terminate __ t.he conun.B.nd. The terminating 
condition may be either FOR a count or UNTIL ~;*'3,dress. The command format 
is as follows: ~-

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

An example of a word display 

00001000 4455 4D50 2057 4F52 

Periods are displayed for 
consists of 16 bytes of da 

A.3.10 DIAGBOSTIC 

4C49 4E45 ODOC DUMP WORD LINE •• 

ASCII codes. The display always 
e. 

The DIAGNOSTIC comma the diagnostics package. Ref er to Section 
A.4, ZEBRA Diagnostics, r menu and descriptions of diagnostics. The 
command f orma --~ & as follows: 
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A.3.11 ERASE COMHAHD 

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: 

!RASE [CT) 

This command is valid only for cartridge tape. 

A.3.12 FOBH COMMABD 

The FORM command specifies the register(s) and/or the register content 
(value) to be displayed for a TRACE, STEP, or BREAKPOINT. ThE!;~ii-t'&uments may 
be in any order; registers are specified as DO-D7, A0-A7, us~-~CSR~ ~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 }JOrd) and-:may have a 
qualifier (i.e., @AO.B). A slash(/) may be used to ~x.ce a new line. All 
other characters are displayed without interpretati,g_n. ~--~no arguments are 
entered, the present form is displayed. The arguofiP~s(~~e separated by 
at least one space. The command format is as follows,!'"-:~-

FORM [format] · 

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

Ok, FORM PC (@PC) SR A7/ DO 
~ 

and stack pointer 
and Al on the 

When, for example, a trace is in;, ·- the following display would occur: 

TRACE - PC-00021002 (@PC=4E71) 
D0•274E310D AO•OOOOOF 2 @Al•E8 

The default form 

PC @PC SR 

2704 A7•00000F4C 

is as follows: 
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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 numberT 
[MODE number] HEADS number CYLINDERS number [REDUCE number] 
TYPE number SECTORS number [INTERLEAVE number] 

where: 

is default 0 
-,;;:;,.__ 

[unit] 
[WIDTH] 
[PERIOD] 

is step pulse width (microseconds), 0 to FF~ default ·2 
is step period (microseconds), 0 t~FF; default 1 

( 50 microseconds) --~ _ 
is step mode from 0 to 2; defaJt~c~~~fer stepping) 
is number of heads may be 1 to~::~'z-o~ef¥:'1P 

[MODE] 
HEADS 
CYLINDERS 
[REDUCE] 

is number of cylinders may be 1 t6\i:F.FF 
is cylinder number at whi~~.;to reduce write current, 

0 to FF; default O, no r;..r:"~ d current 
is manufacturer ID co e, 0 to~ 

7F 
TYPE 
SECTORS 
INTERLEAVE 

is number of sectors 
must be less than num sectors; default 2. 

2. Known Disk Type: 

FORMAT device unit MODEL 

where: 

device unit is 
number is 
[modifier] 

Format example: 

FORMAT DISK DU 1, x 

rive number (0 or 1) 
type (0 to 5) 

r of SECTORS, HEADS or CYLI~ERS parameters 

Disk Configured, Pro ed With Format (y/<n>: y 
(R)ecove -"~ 'i(I)nitialize Defect Map {<r)/i): [<;:R] 
(L)ist F;fd~~efect Map (<1>/e): 
Defect "-", inder: 10 Head O HEX • A O 
(E)xit ormat Disk (e/r): e 
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The disk model numbers have been assigned as follows: 

Model Manufacturer Sectors Heads Cylinders Capacity ---

0 IOMEGA BETA-5 52 1 394(7) 5' 151, 7 44 

1 TOSHIBA 32 10 830(16) 

2 RO DIME 202 32 4 320(6) 10,289,lc52 

3 RO DIME 202E 32 4 640(12) 20,S78,3'J4 

4 RODIME 204E 32 8 640(12) -~ 41 ., c;6 ~ 08 c--~~- J.1.- ,o • 

--~ 

Defective track alternates are mapped to the last cy1fWle~s on the disk. The 
number of reserved cylinders appears in parenthese&;~i!fz~~e number of 
cylinders. The maximum number of data cylinders is' thE! ___ foral cylinders minus 
the reserved cylinders. The number of reserved cylinders is 2% of the number 
of cylinders (rounded down) or 254 tracks, wh~'- _ver is ·1ess. 

If the model is specified first, its 
and new values substituted. 

may be used for d~f aults 

During formatting, the defective hea c numbers are displayed. When 
formatting is completed, the number o ve tracks is displayed and the 
user is prompted to enter additional tra _from the manufacturer's defect 
list. The format of the respons _, s defin~a as follows: 

Add Defect (Head, Cylinder): 

The user responds with th_ a~4_cylinder number of the additional 
defective track. If the num #~e preceded with an exclamation point(!), 
they are taken to be d cimal. ull input will terminate the defect list 
and all defective tr then remapped. After mapping, a 2048-byte 
configuration tabl p are written into the first sector on track O, 
head O. The format sk record is defined on the following page. 
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-------------+--------------
0 I STEP WIDTH I STEP PERIOD I 1 

!------------+-------------! 
2 I STEP MODE I 3 

--------------------------! 
4 HEADS PER DISK I S 

--------------------------! 
6 CYLINDERS PER DISK I 7 

------------+-------------! 
8 RED WR CYL I TYPE I 9 

------------+-------------! 
10 SECTORS PER TRACK I 11 

--------------------------! 
12 INTERLEAVE I 13 

--------------------------! 
14 DATA CYLINDERS PER DISK I lS -_-

--------------------------! ~~ --- BEGINNING OF MAP 
DEFECT o I r _ _ 16 

18 ------ ~~i~ ------~t~r~~i~~ 
-------------------------1 ~7:_.._ -:-S.-:]'=-

ALTERNATE 0 _,::t~~d- I 21-~ 
------- LOG !CAL ---~~Y,~ I 

20 

22 ADDRESS 23 , _______________ . 

24 I 2S 

. 
I , _______ ..::- ~ 

I DEF- N 
1------- LOGICAL --------
' - AJ)DRESS 
1-- ~----------------! TERNATE N 
----~- LOGICAL -------

ADDRESS 
------+------------- <----- END OF MA.P 

ES I ES 
-----------+------------! 

I I 
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A.3.14 FILL COMMAND 

The FILL command may be used to fill memory with a byte, word, or long-w)rc1 
value. The default size is word and the default: value is zero. 'Lhe 
terminating condition may be either FOR a count or 'JNTIL an tidd::-ess. The 
command format is as follows: 

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

A.3.15 GOTO COMMAHD 

The GOTO command is used to initiate a user program under .Executive cuuc·rol. 
If the program has not already been run and ter.ninated by the- Ex.ecuti. .. 1e 

normally, the address must be specified. Otherwise, the states~t tbe time of 
the program break is restored. After reset, the Executive initiali~es ;:he. 
user registers to all ones {l's), the supervisor and U1,er stack pointers to 
the top of local memory, and the status register with 2too hex. The command 
format is as follows: 

GOTO [address] 

A.3.16 HELP COMMAHD 

See Section A.3.1 for 

A.3.17 HOST COMMAHD 
~~"~ 

The HOST command works exactly lik' 
The host is used for the CONNECT a 
as follows: 

HOST [options] 

e CONSOLE command already described. 
CORD commands. The comn.and format is 

-~_,. 
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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 
I/O 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 (tJ. 
The command format is as follows: 

INPUT[.q] [!]address 

This is an interact! ve command. The address and value of the input""c:r:~gis ter 
are displayed followed by a colon(:). If only a return is entered, the next 
register and value are displayed. If a slash (/) is entered 1 ,-the previous 
register and value are displayed. If a comma (,) is entered~~;;~-ffie"''~~me 
register and value are displayed. If a period (.) is entered~-d:lre command 
terminates. An example of the display format follows. · · 

Ok, INPUT.B 0 
001F0000•27: 
001F0001=80: I 
OOlFOOOO•FF: 
001F0000•27: • 

Ok, 

Note that the IOBASE set at assembly 

A.3.19 LOAD COMMABD 

The LOAD command is used to read,{ 
memory. The command format 

example was lFOOOO (hex). 

or cartridge tape data into 

~OAD [DISK] [unit] [DU device, lun] [!0 address] [FROM address] 
[FOR sectors] 

LOADCD [unit] 
~OAD CT [unit] 

(TO address] [FROM address] [FOR sectors] 
C!O address] (FOR sectors] 

The default load d he disk (default unit 0). The default cartridge 
tape or disk unit i TO address has a default of 8000 (hex). The 
address is set in the -· ~ _ s "PC" register so that the start of the loaded 

~ memory may be ,_j~ped to with a simple GOTO command. The FROM sector address 
has a defaul -- "ff~~-~nd is applicable only to disk. The FOR sectors is the 
number of s _Ffr~~oad with default of 2. 

NOTE: ommand format is identical to the above, with display 
rather than "LOAD". BOOT will immediately execute 
completion of the LOAD. 
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A.3.20 MEMORY COMMAND 

The MEMORY command is used to display and modify memory Gata any4here ir. the 
address space in byte, word, or long-word format. If the a1dress is net 
entered, zero (0) is assumed. The default size is worJ. The command ~or.mac 
is as follows: 

!:!EMORY[.q] [address] 

This is an interactive command. The address and value are displayed and the 
processor waits for user input. If no value is entered, the location is not 
changed and the next address and value are displayed. If a slash (/) is 
entered without a value or after a value, the previous add~eas a~d value are 
displayed. If a comma (,) is entered without a value or after a-value, the 
present address and value are redisplayed. 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~)rord at the present 
address is the next address. A qualifier may follow tH.~:at sign. An example 
of the display format follows: ··~~~~-::~~~ 

Ok, ~ORY.L 2000 
00002000•001F0800: 
00002004=142135F9: 
00002000•001FOOOO: 
00002000=001FOOOO: 
OOlFOOOO•l 7: • 

Ok, 

A.3.21 MATCH COMMAND 

OOlFOOOO 
I 

' @.B 

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~~~- pe_ ied (e.g., mismatch). The search may be 
FOR a count or UNTIL an addr e command format is as follows: 

MATCH[ .q] 
MATCH[ .q] 

Each time a match is 

address FOR count 
address UNTIL address 

, its address is displayed as shown below. 

Ok, MATcV~.9-FROM 2000 UNTIL 2020 
MATCH~J:.t 2.01~~~ 
MATCH KY/ -17- =' 

Ok, 

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 COMMABD 

The MOVE command is used to move a block of memory from one area to another. 
The move is either from the start or end of the memory block, depending on 
any overlap. This means that a move will always move the source data, never 
moving data it has moved before. The move may be FOR a count or UNTIL a 
source address. The command format is as follows: 

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

A.3.23 OUTPUT COMMABD 

The OUTPUT command is used to write a value to an address as&umed~"t.O be an 
I/O device. The size of the output may be byte, word, or longowcn:~f:- 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"~clamation mark (!). 
Note that the content is not read first, which would ~~it useless in some 
circumstances. The command format is as follows: _:,__ .,,"'~_e;,__ 

OUTPUT[.q] [!]address 
~::~ff;.;;~. 

This is an interactive command. The address ol'-~ output register is 
displayed and the processor waits for use input.~~lf no value is entered, 
the register is not written to and the n ~ egister address is displayed. 
If a slash (/) is entered without a value ter a value, the previous 
register is displayed. If ·a comma ( e_--- d without a value or after a 
value, the same register is displayed. eriod (.) is entered without a 
value or after a value, the command te An example of the display 
format follows. -

Ok, OUTPUT.B !lFOOOO 
OOlFOOOO: 
001F0001: 1/ 
OOlFOOOO: 30, 
OOlFOOOO: 20. 

Ok, 
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A.3.24 PAGE COMMAND 

The PAGE command allows examination anc modification of the P2ge Hap. It is 
valid only for ZEBRA 1700 system with :'IMU board. If the page number is no: 
part of the command, page zero (0) is assumed. Each page :i.s displaye<l and 
the processor then waits for console. input. If a value is entered, that 
value is stored and the next page is displayed. If nothing is er.t,~red 
(return only), no change is made to the data. If a perioti (.) .i.:; enterE:C., 
the processor is exited. If a period lF entered after a vai~e, the pr0ce3sor 
is exited after the new value is stored.. If a slash (/) is entered. the 
previous page is displayed. If a slash is entered after a value, th·e. 
previous page is displayed after the value is stored. If a comma (,) is 
entered, the same page is displayed. If a comma is entered af tcr a value, 
the page is displayed after the value is entered. An exampla~f the conueand 
and its effects follows: 

Ok, PAGE 3DE 
Page 03F•003F, L•01F800, XX, Multibus Memory, P~lF80G: 
Page 040•1000, L-020000, XX, Invalid Memory, .P-00.0.000:. 

~' -~ 

In the above example, the address and content~·~£ the page are displayed. 
The 'L•' displays the associated logical memo~y~~~ress. Note that this 
logical address actually corresponds t:> tl)e segmertt"·;anap physical address. In 
the first two lines, the 'XX' indicates 'ft;'°. the 'Used' and 'Dirty' bit:s a.re 
false, but in the third line they are tru~~,t indicating that that page 
has been written to. Next, the type · ?gy .... ssignment h displayed. 
Finally, the 'P•' displays the physic~ --~ s of that memory assignment. 

·,~!, 

A.3.25 PRINTER COMMAND 
·4e~ 

The PRINTER command works exactly like the CONSOLE ~ommand &lready described. 
There are no standard def , t the printer. The c~mmand format is 
as follows: 

PRINTER 
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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 r~oV&ble 
media being used. Restore will not exceed the size of the disk, liO-=Dl8.tter-
what the FOR count specified is. For either fixed or cartridge disk.-;~;\he 
first eight sectors will be skipped, as they contain information particular 
to that disk. If an error occurs, the error code and logicai __ address will be 
displayed and the Executive reentered. ~~,-~,-~:-~ <'~ 

A.3.26.1 1/4" Cartridge Tape RESTORE 

The RESTORE command format for cartridge tape is ~~~~~ 

RESTORE [unit] CT [unit] [DU device, lun] [!.0 sect~J [FOR sectors] 
'il;-:~-

The unit has a default value of 0 for 
source (tape). The TO sector address 
of 8 (beginning of disk to restore). 
sectors to restore. The default number o 

A.3.26.2 Fixed and 

destf-_on (disk) and 0 for the 
ative s~r numbe~) has a default 

sectors is the number of 
ors is the size of the disk. 

The RESTORE command r cartridge disk is as follows: 

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

RESTORE [unit] DISK lun] [FROM sector] [TO sector] 
[FOR sectors] 

The unit has a def of 0 for the destination (disk) and 0 for the 
source. The TO sec - s (relative sector number) has a default of 8 
(beginning of disk to _ re). The FOR sectors is the number of sectors to 
restore. The~de!ault number of sectors is the size of the disk. 
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A.3.27 REGISTER COMMAND 

The REGISTEK command i~ used to display or alter the contents of th~ user 
r-?gl->ters. !f no regit;t~r is entered, all registers and exc0pti<.:,'1 
lni~rmation are displayed and tne c~nd terminates. If ~ regiEter n~me i~ 
eatcred, that is the first register displayed fol' modification. ·:he comt'lilncl 
format is as follows: 

_!EGISTER [register] 

This is an interactive command. The register and value are displhyed and the 
pro•-:e~sor waits for user input. If no value is ent~rec, the regidtar is not 
changed and the ne:r.t register and ~1alue are displayed. If a slasa_ {/) is 
entered without a value or after a value, the pre,1ious registe~ ,-and> value n-n~ 
displayed. If a period {.) is entered without a value or af tet a valm~, the 
coamand terminates. If an at sign (@) is entered wit~ut a V"alue or aft~r a 
value, the long-word value in the register is used as ct11$,next nildress in the 
IE~Rt mode. A qualifier illaY follow the at sign. < ~cep~O'Q. information 
.~nnct be altered. If the last register (PC) or fiTst. register (DO) is 
::eached> wraparound is performed. J_n example of the diaplay format follous: 

Ok, REGISTER DO it 
DO;;F FFFFFFF: 0 / 
PC-00002000: @.W 
00\)02000.-4E71: 

Ok, 

The registers displayed when no register : __ e is entered include any special 
registers as a resclt of an exception. Th«t"- registers displayed also depend 
an the pro-::essor type (68000 or 6-SC)~l· The following is a list of all 
register mneaonics: ·~~ 

D0-D7 32-Bit Data Res:Y:~ers _ 
A0-A6 32-Bit Address ~~~~ 
A7 32-0it Sup~!.visor ~ Pointer 
uS 32-Bit Us ""Stack Pointer 
SR 16-Bit St~. e~is ter 
PC 3 L-Bit Pl: ,qtOnter 
VO 16-J\it Vec~gfset (68010 only) 
SS 16-Bit SpeciaY Status Register (~us/Address Exception only) 
AA 32-)it:_Access Adaress(Bus/Address Exception only) 
~B 16-Bit Outj>ut Buffer (68010 Bus/Address Exception only) 
IB 16~J:t Input Buffer (68010 Bus/Addre&R Exception only) 
IR 16-Bit"'tlnstruction Register (Bus I Address Exceptfon only) 

lP;'i .. 
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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: 

RESET [DT] [PORTS] [VECTORS] 

The DT option resets only the disk/tape (not 1/2" tape} subsystem.,Z-'Th~PO&TS 
option resets the Executive serial ports. The VECTORS option rein:t'ftalizes 
the exception vector table. If no options are specified, a complete reset 
is performed. 

A.3.29 RETEBSION COMMAND 
~~ 

The RETENSION command will retension the 1/4" cartrid~t~pe. The tape will 
then be positioned at BOT. The command format is~~~: 

RETENSION [CT] 

This command is valid only for cartridge 

A.3.30 REWIND COMMAND 

The REWIND command will rewind the 1 
be positioned at BOT. The command 

REWIND [CT] 

This command is valid only for 

A.3.31 SAVE COMMAND 

~~~~-~---~ 

'-:~- )· 

tape. The tape will then 

The SAVE command is.
memory. The comma 

out to disk or cartridge tape data from 
s as follows: 

!AVE [DISKl~[unit] device, lun] [FROM address] [!.0 sector] 
[FOR s~e(Ots] 

!A~~,Mn~!J:(i~Y device, lun] [FROM address] £:!.0 sector] [FOR sectors] 
!AVE CT - -~~ t] ·rsu device, lun] [FROM address] [FOR sectors] 

is the disk (default unit 0). The default cartridge 
The FROM address has a default of 8000 (hex). The 

ddress has a default of zero and is applicable only to disk. The 
is the number of sectors to save. 
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A.3.32 STEP a.wlD 

'Uie SlDEJ> cC1i8Zland is used to initiate a user prcgram under Exec1J tive cont rel. 
li the i:rogram ~snot alrea.dy been n~r~ and teruinated by the r .. xec-._1cive 

nc,inmdl.ly. the acldress -.is t be specif led. Otben.·1se, the stat~ at th~ ti.ne of 
t.J.:e Fasras bre~ !s restored. After reset, the Execut1ve in! t.i'.l:'..izec; the~ 
PJSec ~egisters to all o~s, the super1lsor and uaer stack pointers co the t~f 
.r1 local 1RJ1or, &ad ~he at.B-~us register with 27CO hex. If no ter!:linstio!l 
ct>-n\'fi.tfan. is ente~ed, tile ;:,rogram is Rtepped o~e instr\.t\!ti1)n &t a tiilla an<l 
c~i:::lme~ vben oaly a return is enter.ed. If any character. aad a return is 
~r.rt~rea, the <""ommmd terminates. 1e!'1niaation conditions Dia~ be Ft)R a count
oz U1Jl'!!.'l1. an arldresa. After each instt'Ut.:tic..n is executed, ·::.he dat~ specified 
'DJ t:he rom CC11D8Jl~ is d!splayed. 1'he command format is a& follows; 

smz.-:e {address] 
~DIP (addressl FOR. count 
S!EP faddressl L~~IL addre~s 

A.J.ll S&iliUI CcalAllD 

'nie SID'G:-IENT ~onm&nd allows ex&mination and modification of the Segment ~1ap. 
h is -..a:lli on1y for ZEf>RA 1700 system with ~:·board. If the seg~ent n11mber 
is u~it part of die coanand, segment zero (0) is~ ~umed. Each segment is 
tisp.la.Jed and tbe processor then wa.i ts fo;;, console

0

~put. If a value is 
eaereti,. that value is stored· and the ne*•gment is displayed. If nothing 
h eat:ered (retura only), no change is maa\~J:he data. If a period (.) is 
euer:.!d, the. processor is exited. If.;J!~~d--~f's entered after a value, the 
~cessor is exited after the new valu~:}ff~tltPTed. If a slash (/) is 
enteced, the preT.fous segment is displayeai~, If a slash is entered after a 
.alu-e. the preTiOl&ls sepent is di'iP!ayed after the value :f.e stored. If a 
c~ C.) is ente-recl, the same se~L is displayed after the value is 
eacered.. An eDiDple of the coamand ~ its effects follows: 

Ok. SEGMENT l() •~ 

=~ ~=~~: !""~g~::&~: ~==: ~:ig~g~~ 
Segment 22-1'22 ,,:'. -~10000, -s-rwx, U=rwx, P•llOOOO: 

Ok, ~~ 

. £~ 
In tble abo.e -~ c ddress and contents of the segmerit ace displayed. 
llote t:bat the address ancf'contents are for the pr.esent context. The 'L=' 
displays the __ aasaciated logical memory address. The 'S=' and 'U=' display 
the pr.ote-cttn ~.le for the s11pervisor and user mode respect! vely ( r = read 
acces~, v • wrt~ access, and x • execut!on access). Finally, tr.e ~p.' 
tispla-,!'S the pbji:lcd address that drives the page map. 

'f' 
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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 '--i' 

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. Further, 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: 
Records Read: 625 
End Record, Bytes Read: 

Ok, 

HDR 

Note that the string 'cat main.sav' is sent to the hottt~!n order to initiate 
the transfer. This particular example is typ4C.l of a XENIX host. The start 
address is stored in the user's program counte'~--:: ). 

A.3.35 SYSTEM COMMAIU> 

The SYSTEM command works the same as _ TER command with no arguments. 
The register values displayed are those e last exception when in the 
Executive mode (user program not~nning).-wlf there has been no exception, 
nothing is displayed. Registers~~~~ ot be altered. This function is mainly 
used to determine the cause of Exec faults. The command format is as 
follows: 

SYSTEM 

A.3.36 TRACE CO 

The TRACE command o initiate a user program under Executive 
control. If tq~ program-' as not already been run and terminated by the 
Executive no,!A"Ily, the address must be specified. Otherwise, the state at 
the time of -'!'F:-e J~i&t=~am break is restored. After reset, the Executive 
initializes ~--~,-, se'rTregisters to all ones, the supervisor and user stack 
pointers to th of local memory and the status register with 2700 hex. 
After instruction is executed, the data specified by the FORM command is 
disp].-- The command format is as follows: 
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A.4 ZEBRA DIAGNOSTICS 

A.4.1 INTRODUCTION 

ZEBRA 1700/1750 diagnostic. prog~ams a:-e based on a menu-driven sy·:Jt.~m with 
formatted input/ output at the console. :'hi:' programs are design~d to i::1inim:.ze 
user training by using menus and self-expla11atory prompts wherEver podsibl~. 
In addition, default response!=J are available in almost all cases and are 
indicated by bracketing them with greater-than and less-tha11 signs (Le., 
(default value>). Additionally, valid ra!1ges of responses ar.? givei:. if not 
self-evident, generally assuming a mini01m value of zero or one ~s 
appropriate (i.e., <•value). The type of response "m'Y be a single chatacter, 
a string of characters (leading blanks ignored, blank delimiter or carriage 
return terminator), or a value in either decimal format (16 bit'J-maxJmura) or 
hexadecimal format (indicated in the prompt by the ~ollar sign.($), whicn is 
not entered as part of the user response). Format control chara~~ers are 
designed for the Dialogue™ 80 Terminal. Other termirqtls may be used; 
however, display formatting for those terminals is not'Ti>t~.vided. 

;?~ ,f ,.1,~~ ... . ¥ 

A. 4. 2 BAS IC ZEBRA REQUlllE"~'ITS 

The minimum hardware requirements for the operitfi>n of Diagnostics are P. 

working CPU board and a terminal with nee $Sary cabl'~s. The terminal must be 
a Dialogue 80 or equivalent. Diagnostic not be available if the CPU 
board is not fully operational. It is~a ~ ssary that the on-board 
Firmware Executive has been run and ·~·· ~ory lll8.ps and device 
initialization remain as set by the Exe·· , . .. t This mininr..im system provides 
the resident features of the package. As~e program is sti.11 undar 
development, some functions listed. i_n the menus may not be available. The 
system detects this and notifies t~er. 

~~· 
Normal or abnormal termination of Diagnostics will return control ~o the 
Executive. Exit from Diag~tics ,.to the Executive is either hy 'QUIT'ing or 
by generating a break with t~~~tlogue 80 CTRL-BREAK keyboard command. 

~ 
Diagnostics is th the ExecuUve command: 

DIAGNOSTIC 

followed by d~~~:ay 
GENERAL -· .,_ - IION DIAGNOSTICS - P /N XXX-X 

~.Ti~.'" 

A'r;~-;~~#"(<y >In) : I. 

red by the operator, indicates a Dialogue terminal or the 
The descriptions of the display operations are for the Dialogue 

Other terminals will be spaced down three lines for a clear 
~.exhibit other minor differences in the display format. 
""J!i" 
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A.4.3 MA.IN MENU 

Following the clearing of the terminal screen, the.main menu is displayed: 

SYSTEM DIAGNOSTICS 

1. QUIT 
2. CPU TESTS 
3. CPU DIAGNOSTICS 
4. SAS! TESTS 
5. SAS! DIAGNOSTICS 
6. SERIAL TESTS 
7. PARALLEL PRINTER TESTS 
8. LOCAL AREA NETWORK TESTS 

The user is then prompted for a program number: 

Enter program number (<1>): _ 
ef!ii~:j''~il.~~~:~ 

Note that the default (in this case, program numberco~:~~:~UIT)) is indicated 
by bracketing it with greater-than and less-than signs.-~~:,,This is standard 
practice for all prompts. All prompts termin~~with a -colon (:) and user 
input will be ignored until this character appe~~{Note: One character is 
buffered, but will not be echoed until th prompt.".r displayed.) 

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

A.4.3.1 Quit 

This function returns the user 

each function available from 

ecutive. 

A-25 



88A00820A 

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 subnlt!nu is displf.iy~d: 

CPU TESTS 

1. QUIT 
2 • LOCAL MEMORY 
3. SEGMENT MAP 
4. PAGE MAP 
5. ALL 

This submenu provides access to test functions that #ill continuously test 
various CPU hardware blocks in order to verify the hardware and test its 

~i~ reliability over an extended period of time. 
,,__ 

Quit - This function returns the user to the main u-~enu.'•~ 

""-~:-

~~i ~. 
Local Memory - This function first checks the pi1¢ty circuit (if there is 
less than one megabyte of memory present) - then sea~ for any unmapped local 
memory; if unmapped memory is detected, erator is notified. This func-
tion then continuously, destructively, local nemory by WLiting a 
rotating bit pattern and its complem increments, through a 
rotating address field throughout all local RAM memory, with the 
exception of areas reserved by th Execut The amount of memory tested is 
displayed. The user is given th tion of halting on ~rrors an~ selecting 
the address range. The test is te ted by entering any character f rorn the 
keyboard. 

Segment Map* - This functio- _ .~ ously, non-destr,icti vely, reaps two 
megabytes of logical address - into two megabytes of physical acdress 
space for each conte roceedi-g from context 0 to context 15, anj within 
each context from s map entry 0 to segment map entry 63. The user f s 
given the option o n error and looping on failure. The test i~ 
terminated by enteri haracter from the keybcard. 

,_-·:~7~= 
Page Map* - $c;:;:f11!1ction continuously, non-destructively, maps all pages as 
non-accessed ~gil--tiittd, local memory. The user is iiven the option 0£ 
halting on e c•·~-7,.,_and-" looping on failure. The test is terminated by ente:::-ing 
any character £lift the keyboard. 

All function continuously runs all the above tests ia sequenc~ un~il 
~~by any character from the keyboard or by halting on an error if 

that optiOfi 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 displayed: 

CPU DIAGNOSTICS 

1. QUIT 
2 • LOCAL MEMORY 
3. SEGMENT MAP 
4. PAGE MAP 
5. ALL 

-~ 

- ~- .,__~-=." 

This submenu provides access to diagnostic functions that will-test various 
CPU hardware blocks for the purpose of troubleshootin :6L 

Quit - This function returns the user to the main nienu~_ 
~~ 

~~'-
Local Memory - This function first checks the p~~y circuit (if there is 
less than one megabyte of memory present) then sctil; for any unmapped local 
memory. If unmapped memory is detected, operator is notified. This 
function then, destructively, verifies lo _ory by writing a rotating bit 
pattern and its complement, in word ,-through a rotating address 
field throughout all selected local R - , with the exception of areas 
reserved by the Executive. The u~er is . _n the option of selecting the 
address range. The amount of me~ testecf~is displayed upon completion of 
the diagnostic. 

Segment Map* - This functi
capability by mapping two me 
megabytes of physical,&ddress 
0 to context 15, and -~tin each 
map entry 63. The ven 

tructively verifies segment mapping 
of logical address space into two 

ce for each context proceeding from context 
context from segment map entry 0 to segment 
the option of looping on failure. 

Page Map* - T~a,~functio performs a rudimentary non-destructive verification 
of the page · ~: 

0

- __ mapping all pages as non-accessed, non-used, local 
memory. Th: ~~given the option of looping on failure. 

performs all the above diagnostic functions in sequence. 

s usable only on the ZEBRA 1700. 
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A.4.3.4 SAS! Tests 

This submenu provides access to test functions tha~ will continuo~3ly test 
various SAS! devices to verify the hardware and test ~cs reliability over an 
extended period of time. This menu item :f.3 called u!t h: 

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 SAS! controller. Device Number 7 is rese~ed for the SYSGEN 
tape controller. 

--~.,. ~ 

'"",_ ii},,~->"~' 
Logical Unit Number (LUN) specifies a unit (0 througn 3; 0 def2ult) 

controlled by the physical unit specified by Device Number. 

Control Field Byte - This byte specifies i:'hi,ae tel1 t conditions, or any 
combination of these three conditions. lJtts 3nd characters vithin 
the Control Field byte are assig~~ as folloY~: 

'~ CHAR CHAR 
~·~ 
~?" 

7 6 5 413 2 1 0 
lxlxlolololololxl 
I I I 
I I 1---- Command • 1 

1 1---------------- Di 1--------------- Di sa- :" 
Correction = l 

four unsuc 
report the e 

a valitl °'4.TA error occur with the RETRY 
bled, the controller will attempt to read 

four t If this attempt is unsuccessful, the 
calibrate the drive and try to read again. After 

calibrate/read .. sequence«J, the cont:roller will 
the host. 

DisablevError Co ·rection ( $40) - Shc,u.ld a CCRRECTP_BLE DA.IA ERROR 
occu~~With_the ERROR CORRECTION bit enabled, the controller will 
corr~t __ ,~hd-r<Jata prior to transferring the data to the host, 

Link ~c-Lnd,- ($01) - If the LINK COMMA..~D bit of the CONTROL BYTE is 
abled mtd the previous command was executed without an error, the 
troller will request the next c~:naand. 

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

SAS! TESTS 

1. QUIT 
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 contr~tler to perform 
its own RAM diagnostic and then proceeds to perform ac;;leop of writing an 
incrementing pattern to the buffer memory and then rea1fft:tg_ it back and 
comparing it. -."'"~""'~? 

'=-....... ~:__~ 
::o.-~ 

Disk Seek/Read - This function recalibrates the disk anit-rthen performs a 
random read on all logical addresses selected~y~ 

Disk Write/Read ~ This function prompts t 
address and sector count. The default s 
a reserved area on disk. Each sector 
then read for confirmation, sequenti 

~the starting logical 
at 8 for 248 sectors, which is 

with its logical address and 

Tape Write/Read - This function e,:-ases tli ~-ape, writes a block with its 
block number, writes a filemark, :-- inds, s-paces to the block it wrote, reads 
the block, spaces to the end of ppend) and then continues with the 
block and filemark writes, etc. 

Tape Write - This functio -
all of tape), erases the ta~ 

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

(D5 hex default). 

Tape Read - This f 
all of tape), rewin 
specified byte pattern 

p ompts the user for the tape block count (default 
e and reads and compares the tape with the 

hex default). 

be determined. 

If an error o~s during OMTI test, the appropriate status is displayed and 
the user is prodijiled to enter a return before returning the appropriate menu, 
unles on error or no halt on error has been set. Looping or testing 

a key is pressed. Errors that can be sensed are: SAS! returned 
se status), SAS! bus error (host interface timeout) or a SAS! 
which displays the expected and received phase state. All 

are.ASCII text with appropriate hex values. 

A-29 



88A00820A 

A.4.3.5 SAS! Diagnostics 

This submenu provides access to diagnostic functions that will test vario~s 
SASI devices for the purpose of troubleshooting. This menu item is cal.t~:! 

with: 

Enter program number ((1)): 5 CR 

This is followed by display of: (see Section A.4.3.4 for an explanatioa 02 
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 SAS! Diagnostics submenti~'is di~?Ll:-red: 

SAS! DIAGNOSTICS 

1. QUIT 
2. SAS! COMMAND 
3. SENSE STATUS 
4. RECALIBRATE 
5. REWIND 
6. REQUEST SENSE 
7. READ DATA 
8. SET DISK BLOCK SIZE 
9. WRITE DATA 

10. SEEK 
11. WRITE FILEMARK 
12. SPACE (TAPE POSITIONING) 

Quit - This function retu . 

COPY co~~~} 
ERASE TAPE CARtlUDGE 
COPY~&QMMAND (D~SK) 

SCAN rr•~COMMANDS 
ASSIGN DTi&J.PARAMETERS 
-- DIAGNOSTICS 

cc 
NTIFIER 

ST LOGOUT 
_ DATA BUFFER 

wlfTE DATA BUFFER 
CHANGE PARAMETERS 

main menu. 

If an error occurs dur pro execution, the appropriate status is 
displayed and the us s prompted to enter a return before returning to the 
appropriate menu, error has been set. Looping ceases when a key is 
pressed. Errors th sensed are: SAS! returned status (sense 
status), SAS! bus erro st interface timeout) or a SAS! phase error w~ich 
displays the e~p~cted an received phase state. All messages are ASCII test 
with appropri~e~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. 

__ ""_:_-~ 

~·o~C,to 

Sense Status - This function senses status and displays it to the use.;0

• 

Recalibrate - This function recalibrates the drive. (Disk ~y':J:="> 

Rewind - This function rewinds the tape. (Tape 

Request Sense - This function requests sense 
the user. 

it to 

-.:--~"--

Read Data - This function prompts the use 
and the sector/block count. The data re 

for the arting logical address 
displayed to the user. 

Set Disk Block Size - This function pr user for the disk block 
(sector) size. 

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

Seek - This function ser for the seek logical address. 
(Disk only. ) 

Write Filemark - This a filemark on the tape. (Tape only.) 

\~-
Space (Tape4'~siefiiQ.ng) - This function prompts the user for the space type 
(block, fileni-:-~" '°T append}. (Tape only.) 

d (TAPE) - This function prompts the user for the function 
estore , the disk device number and logical unit number, the number 

~· ors and the disk logical address. The tape is assumed to be at 
device 7, ~ o~ical unit number O. 
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Erase Tape Cartridge - This function erases the tape cartricige~ 

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

Scan Data Cominands - This function prompts tha user foe the sc~n type (equal, 
high or equal, low or equal), the logical address and sector coun~. 
(Disk only.) 

Assign Disk Parameters - This function prompts the user for t:he step pulse 
width, step period, step mode, number of heads, cylinder addr~ss, reducf:d 
write current cylinder, device type and sectors per track. (Disk only.) 

~~~~~ 

~~--. ;_-;i 

RAM Diagnostics - This function causes the SASI device to· perform the pattern 
test on the sector buffer. (Disk only.) 

Write ECC - This function prompts the use~ for the't~t>gical address, the data 
to be written and the four ECC bytes. ( · . only.) 

~•. --~ 

Read Identifier - This function displa :·user for the logi~al address 
and displays the cylinder number, head n ,_,. ... r·, flags anc sector numoer. 
(Disk only.) 

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

Read Data Buff er 
(Disk only.) 

Write Data Buffer - This 
the devices ta'°~J:mf fer. 

~¥7;~~:··~ 
~~tr~:~' --=.--~fff 

displays the devices data buffer. 

unction prompts the user for data to be written to 
(Disk only.) 

Parameter&:~- 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 

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

SERIAL TESTS ~ 

_.'-ii' 

-4""~'" 

1. QUIT 
2. ECHO TEST 
3. CONTINUOUS TRANSMIT 

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

-~'¥'~ 

Echo Test - In this function, a character received _ est port is 
retransmitted to both the test and the console ports~-;_~~'.l~ror status is 
reported to the console. The test is termina upon receipt of an ESC (hex 
lB) character. 

At startup, the operator is asked for th to test, baud rate, character 
arity (none, odd, or even). length, number of stop bits, 

This test is status driven. 

Continuous Transmit - This funct 
character set to the test port. 
on the console port. 

At startup, the operator i -
length, number of stop bits, 
This test is interrupt_ driven. 

_ transm ts the entire printable ASCII 
est is terminated by pressing any key 
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A.4.3.7 Parallel Printer Tests 

This submenu provides access to a test function that will continaously 
exercise the parallel printer rort, in order to verify the hardware acd test 
its reliability over an exteneed period of time. This menu ~te~ is called 
with: 

Enter program number (<l>): 7 CR 

Following clearance of the scraen, th~ Parallel Printer Teots sub-.enu is 
displayed: 

PARALLEL PRINTER TESTS 

1. QUIT 
2. CONTINUOUS PRINT 

~ 

Continuous Print - This function continuously ,t,;ansmits the entire printable 
ASCII character set parallel printer port. Th~f'9~t is terminated by 
pressing any key on the console keyboard. . ~~~ 

;;:-_ v· 

A.4.3.8 Local Area Network Tests 

This submenu provides access to a test,~~ will continuously test 
the LAN in order to verify the h~rdware an.J> test its reliability over an 
extended period of time. This menU>,i tem is called wi.th: 

"W~ 
Enter program number ((1)): 6 CR~ 

Following clearance of the 
displayed: 

·:r~eu.• ·the Local Area Network Tests sub;nenu is 
~< 

LOCAL AREA 

1. QUIT 
2. RAM TEST, 

Quit - This the user to the main menu. 

This function writes and read/compares the I~N mel'mry. The test 
ed by pressing any key on the console keyboard. 
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A.4.4 EXTENDED DIAGNOSTICS 

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

Boot from A to 8200 
Boot CD 
Boot CT 

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 p'rogram number ( (1)): 

Hit ESC Key to Terminate Test 
Hit Any Key to Stop 
Enter Port to Test: 
Enter Desired Baud Rate (<96 
Enter Character Length (<8>): 
Enter Number of Stop Bits (<2>): -
Parity ( <n>): 
Odd or <Even): 

1. QUIT 
2. ECHO TEST 
3. CONTINU _US TRAN 
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PARALLEL PRINTER PORT TEST 

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

1. QUIT 
2. CONTINUOUS PRINT 

LOCAL AREA NETWORK TESTS 

1. QUIT 
2. RAM TEST 

For a description of each menu i tea, refer to the pre\Tious cext._ (Sections 
A.4.3.6, A.4.3.7, and A.4.3.8) covering each test. 
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