SSEEESSs UniLab II'" Universal Development System

LOW COST SUPPORT OF SOFTWARE AND HARDWARE DEBUGGING
FOR 150 DIFFERENT 8 AND 16 BIT MICROPROCESSORS

~ Thank you for your interest in the latest tool for improving microprocessor system
development productivity.

The UniLab II is actually four instruments in one:

‘1. a real-time, In-Circuit Emulator which uses an actual target microprocessor for
absolute transparency,

2. an Advanced 48 Channel Bus-State Analyzer for locating software and hardware
bugs,

3. a Stimulus Generator for automated testing, and
4. an EPROM Programmer for popular devices.

All in a single package!
PROGRAM PERFORMANCE ANALYSIS!™

Optimize your code's speed with UniLab's Program Performance Analysis option. At
just $495 you can graphically display just the information you need.

YOU AND YOUR DESIGNS CAN BE A WINNER WITH UniLab!

The UniLab's non-intrusive analysis technique lets your hardware and software run at full
speed, without modification. Its exceptionally powerful triggering language allows you to
specify precise trigger points based on symptoms you observe, and let the UniLab locate
the causes for you. The UniLab II also supports all conventional debugging techniques
including multiple breakpoints and single stepping.

EASY SUPPORT FOR TOUGH MICROS

UniLab's portfolio of Personality Paks'™ makes it easy to select exactly the cables,
adapters, and software you need to work with nearly any target microprocessor. The
cost of processor specific support: typically under $600.

You can even get an Orion MicroTarget!™, a functioning minimum target system, for
many popular microprocessors. In-Place Emulation Modules plug right into your
microprocessor's socket for easy hook up.

Call Orion's Sales Engineers today, toll free, 1-800-245-8500 or 415-361-8883
(within California) for more information about the exciting UniLab. Better yet, call to
reserve your own UniLab for A.S.A.P. shipment,

Best Regards,

Orion Instruments, Inc.
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The UnilLab Il is the latest generation of state-of-the-art low-cost development systems. With support for virtually
any 8 or 16 bit microprocessor, the UniLab Il offers you ease of use and a range of advanced features not found
even in more expensive, but less capable alternatives.

Supporting more than 150 different microprocessor types, the UniLab Il gives you the ultimate in versatility
while providing all the essential tools in a single integrated system. For ease of ordering precisely what yau
need to support a particular microprocessor, Orion now offers Personality Paks configured especially for your
target processor. See the Personality Pak price list and ordering configuration guide for the chart of micro-
processors supported.

The UnilLab Il requires an IBM PC, XT, AT or compatible PC with PC-DOS 2.1 or later. A minimum of 320K
RAM (512K with Program Performance Analyzer option) and one floppy disk drive is required, but a second
disk drive (floppy or Winchester) is recommended. An RS-232C port is required for connection of the UniLab.

VAX based systems are available. Please contact our Sales Engineers for further information.

PRICES: \

STANDARD UNILAB II
(395 ns minimum bus cycle time, 195 ns minimum ROM access time)

PART NO. PRICE
84101 UniLab Il (32K emulationmemory). .. ... ... . .. $ 4980.00
84102 UniLab Il (64K emulationmemory). .. ....... ... . .. $ 5380.00

84103 UniLab Il (128K emulation memory) . . .. .. ... .. .. i i e $ 5580.90

HIGH-SPEED UNILAB Il
(297 ns minimum bus cycle time, 150 ns minimum ROM access time)

PART NO. PRICE
84201 UniLab ll (32K high-speed emulation memory) . .. ............ ... ....... $ 5380.90
84202 UniLab Il (64K high-speed emulationmemory) . .. .......... ... .......... $ 5780.00

84203 UniLab Il (128K high-speed emulationmemory) . ........ ... .. ... .. ..... $ 5980.00

System hardware is both memory and speed upgradeable. (Upgrade performed at factory only.)g

ACCESSORIES INCLUDED:

e User’s Manual with Tutorial Section e Jumper Cable Wiring Tool
e Comprehensive Reference Manual ¢ 16-pin IC Clip
* Quick Reference Card e Component Clip Adaptor Probes (2)

¢ Stimulus Generator Cable

PROGRAM PERFORMANCE ANALYZER:

The Program Performance Analyzer (PPA) is a time-saving software tool which generates a graphical time
or address domain display of your program’s execution. This useful enhancement to the UniLab Il system
gives you the ability to uncover invisible bugs, eliminate unneeded code and increase program efficiency
at a remarkably low price.

PART NO:B7002 ... ...ttt iiiiiiiant i s o assrrannnnnsnnss $ 495.00 /




f WARRANTY: \

All Orion products are covered against defects in workmanship and materials for a period of 90 days from
date of purchase. Defective items returned to the factory during the warranty period will be repaired or replaced
at Orion’s option, and returned to the customer. Customer pays freight in, Orion pays freight out. Detailed
warranty statement available.

SUPPORT SERVICES OPTION INCLUDING EXTENDED WARRANTY

During our 90-day warranty, you are entitled to unlimited telephone Applications Engineering support from
Orion. You can continue to receive unlimited Applications Engineering telephone support and an extended
product warranty for $500 per year per system, if you purchase this agreement within the normal warranty
period. The extended warranty begins at 90 days and covers all purchased accessories for an additional twelve
(12) months (cables are not covered after initial 90-day warranty). Support Services Option subscribers also
receive free of charge all software updates, and the Orion Express customer newsletter. After the normal 90-day
warranty period, the extended warranty is available for $700. Consulting services are available at a special
50% discount rate to Support Services Option subscribers.

DISCOUNTS:

Please contact Orion for information on quantity and educational discounts.

PAYMENT TERMS:

Open account payment terms are available to rated firms. MasterCard, VISA, and American Express cards
also accepted. C.0.D. shipments payable only in cash or cashier’s check. Prices and specifications subject
to change without notice.

ORIGINAL UNIVERSAL DEVELOPMENT LABORATORY

The UDL, our original model development system, is still available for CP/M and DOS applications. Prices
from $2995.00.

Orion Instruments, Inc.

702 Marshall Street
Redwood City, California 94063
Telex: 530942
FAX: 415-361-8970

All Orion products are sold with a no-risk 15-day money-back guarantee. Order Now!//

N\

Call Toll-Free 1-800-245-8500

In California: 415-361-8883



ORIOK UDL" — Universal Development Laboratory

Orion’s original Universal Development Laboratory, the UDL, is perfect for the smaller budget. With suppprt
for virtually any 8 or 16-bit microprocessor, the UDL gives you a basic integrated development system at the
lowest cost. The UDL lets you get started inexpensively, but is fully upgradeable to the advanced features
and ease of use of Orion’s new UniLab II. Ask our Sales Engineers for further information. i

For ease of ordering precisely what you need to support a particular microprocessor, Orion now offers Per-
sonality Paks™ configured especially for your target processor. See the Personality Pak Order Configuratipn
guide for the chart of microprocessors supported. :

The UDL runs on most CP/M (Version 2.2 or 3.0, 64K RAM required) 5%2” and 8" formats and MS-DOS (Version
2.1 or later, 128K RAM required). A minimum of one floppy disk drive is required, but a second disk drive (floppy
or Winchester) is recommended. An RS-232C port is required for connection of the UDL to your computer.

The UDL comes with a User’s Manual, a stimulus generator cable, a jumper cable wiring tool, a 16-pin IC
clip, and component clip adaptors.

r PRICES: | \

STANDARD UDL
(395 ns minimum cycle time, 195 ns minimum ROM access time)

PART NO. PRICE
82101 Universal Development Laboratory (32K emulation memory) ............... $ 2995.00
82102 Universal Development Laboratory (64K emulation memory) ............... $ 3390.00
82103 Universal Development Laboratory (128K emulation memory) .............. $ 3590.00
HIGH-SPEED UDL
PART NO. (297 ns minimum cycle time, 150 ns minimum ROM access time) PRK?E
82201 Universal Development Laboratory (32K high speed emulation memory). ... .. $ 3430.@0
82202 Universal Development Laboratory (64K high speed emulation memory). . . . .. $ 3855.00

82203 Universal Development Laboratory (128K high speed emulation memory) . . . .. $ 4085.Q0

WARRANTY:
Ali Orion products are covered against defects in workmanship and materials for a period of 90 days from date
of purchase. Defective items returned to the factory during the warranty period will be repaired or replaced at
Orion’s option, and returned to the customer. Customer pays freight in, Orion pays freight back. Detailed warranty

statement available. :

PAYMENT TERMS:
Net open account terms available to rated firms. MasterCard, VISA, and American Express cards algo
accepted. C.O.D. shipments payable only in cash or cashier’s check. Prices and specifications subject to
change without notice.

Orion Instruments, Inc.
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702 Marshall Street
Redwood City, California 94063
Telex: 530942
FAX: 415-361-8970

\ All Orion products are sold with a no-risk 15-day money-back guarantee. Order Now! J

Call Toll-Free 1-800-245-8500

#03-02-10 In California: 415-361-8883 Printed in U.S.A.
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TELEPHONE REFERENCE GUIDE

SALES DEPARTMENT

VP SALES Bill White

SALES ENGINEERS John Bugee' (Eastern Region)
Bill Leach (Central Region)
Jan Liband (Western Region)

SALES COORDINATORS Karen Cash
Claudia Holt

TECHNICAL SUPPORT

TECH SUPPORT SUPV. Bob Bowes

TECHNICAL LIASION Scott Gilliland

TECH SUPPORT ENGINEERS Chuck Gorman
Marina Zago

CUSTOMER SERVICE

CUSTOMER SERVICE REPS Katy Morkner (Central/Intl)

ext.238
ext.241
ext.240

ext.228
ext.235

ext.227

ext.247

ext.231
ext.215

ext.221

Marcia Smith (Eastern/Western) ext.221

Telephone: 415-361-8883
800-245-8500

Fax: 415-361-8970
Telex: 530942

6.9.87/TRG



WESTERN REGION

S50. CALIFORNIA

Advanced Product Sales — APS
32184 Oak Shore Drive
Westlake Village, CA 91361

Telephone: 818/706-8351

APS
847 Triunfo Canyon Rd.
Westlake Village, CA 91361

Telephone: 805/496-7355

— e em e sm et e e v ew mm s

APS
13130 Decant Drive
Poway, CA 92064

Telephone: 619/530-0200

Lucky Balin

Mort Katz

- s em e e ea  sm e e e e -

Mike Knapp

ROCKY MOUNTAIN

Scientific Devices Inc. - SDI
1006 Depot Hill Road
Broomfield, CO 80020

Telephone: 303/469-5145
Fax: 303/465-2980

— v e e e we ww em mm ma  ee e

SDI
3920 E. Indian School Rd.
Phoenix, AZ 85018

Telephone: 602/957-0401
Fax: 602/956-9359

Brian Clark
(also temporarily covering Utah)

e cm sme e e ers me ew e e e e

Jeff Gipe



ShI
5215 Los Arboles NE
Albuquerque, NM 87110

Telephone: 505/883-3668

Fax: 303/465-2980 - (CO office)

. e e e em  em  ews s e e me  mm e e

SDI#**

16882 Balsa Chica Street
Huntington Beach, CA 92649
Telephone: 714/840-3501

*% Billing address only.

Jim Vermillion

Dave Orahood

NORTHWEST

Syntek - SYN
11410 N.E. 124th Street
Kirkland, WA 98034

Telephone: 206/488-0394
Fax: 206/821-7726

[

Craig Howland
Wayne Van Zandt

NO. CALIFORNIA

Western Digital, Inc. — WDI
655 Sky Way, Suite 123
Smn Carlos, CA 94070

Telephone: 415/591-6535

Jim Williams
Brad Rulien
Terri Tellez




CENTRAL REGION

SOUTHWEST

Scientific Devices Southwest — SSW *Harvey Evans
1200 East Collins Blvd. Dan Evans
Suite 110 Carl Geller

Richardson, TX 75081 (Dallas & Ft. Worth) Charles Farris
Jerry Bissell

Telephone: 214/231-8106 Teri Campion
*0K,AR, LA

SSW Rick Morgenstern
16720 Stuebner Airline Road

Suite 222

Spring, TX 77379 (Houston)

Telephone: 713/376-8666 ' .

SSW Terry Bissell
605 Broken Bow

Roundrock, TX 78681 (Austin & San Antonio)

Telephone: 512/388-3982 -~ Austin
512/736-3164 ~ San Antonio

WATER WORLD

Sector Engineering Sales Inc. - SES Ron Zimm
8705 Port Washington Road Cathy Zimm
Milwaukee, WI 53271

Telephone: 414/352-8280

S TR e e me dm e e e am e o e me e mm e e e eem e wee e

SES Mike Baum
8441 Wayzata Blvd
Suite 104

Bloomington, MN 55426

Telephone: 612/593-1809




TRISTATE —~ BUCKEYE

Sellenraad & Associates
770 South Adams

- Suite 111

Birmingham, MI 48011

Telephone: 313/645-2640
Fax: 313/540-4393

Wil Sellenraad
Terry Wing
Brian Clapp




EASTERN REGION

NEW _YORK

Dick Brown Associates — DBA
1728 Rue Mirador
Point Pleasant, NJ 08742

Telephone: 201/295-1357

Dick Brown

'KEYSTONE STATES

John Bell Associates — JBA
The Limekiln

Rt. 202 - #3

Holicong, PA 18928

Telephone: 215/794-7075
Fax: -215/794-0744

John Bell
Ken Wilson

e,

CHESAPEAKE

Scientific Associates, Inc. — SAI
9512A Lee Highway
Fairfax, VA 22031

Telephone: 703/385-0600
Fax: 703/359-7341

Donald George
Richard Keyes
Mark Holtzer
David Day
Donald Williams
Dennis McFadden

SOUTHEAST

Tegspec - TCS
3211A Alt. US 19 N

Palm Harbor, FL 34273-0399

Telephone: 813/785-2276

— ow  wm e e e ee e e e ms s e e e am e

TCS

1325 N. Atlantic Ave. #192
Cocoa Beach, FL 32931
Telephone: 305/783-3444

Dick Zahn

- et e ww s e -

Dennis Harrington



TCS
PO Box 11060
Ocala, FL 32673

Telephone: 904/347-1707

Berni Preuss
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TCS
PO Box 2786
Norcross, GA 30071-2786

Telephone: 404/242-7215

Harold Donehoo
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TCS

1019 A 01d Monrovia RD
Suite 132 .
Huntsville, AL 35806

Telephone: -205/883-6699

Cuz Lankford
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TCS
3919 Quiling Road
Winston Salem, NC 27104

Telephone: 919/765-5553

Bob Dinning

NORTHEAST

Iri-Logic - TLI

187 Ballardvale Street
Ballardvale Park
Willington, MA 01887

Telephone: 617/658-3800

Brad
Rich
Dave
Rich
Dave

Paul
Paul
Paul
Salmon
Starrett

Kamie Rienhart
Joe Socha

7.28.87 REPLIST



UDL Specifications

Host Computer Interface

R8-232C connector, 19,200 or 9,600 baud,
switch selectable.

Diskette Formats

CP/M 8" IBM format, many 54 ” formats
IBM PC 514", MS-DOS

ISIS

Apple CP/M, 80 col

Emulator

Download time: 1 second for 2K bytes including
16-bit block error check. (2 sec on some
systems)

195 ns max access time ROM emulation.

(145 ns optional.)

32K x 8-bit or 16K x 16-bit standard. By cable,
program option.

Expandable to 128K bytes with optional plug-in
board.

20-bit enable address decoding.

Individual 2k segments can be selected in any
combination within 17-bit field.

Stand-alone operation possible as a ROM
emulator.

16-bit Idie register loops target CPU allowing
loading of emulation RAM and resumption of
program execution.

Optional, target-processor-specific, software
gives full debug capability including register
and target memory display and change,
breakpoints, and single stepping.

Program loading software: from hex or binary
disk files, hex serial download, memory
image, ROM read.

Bus-State Analyzer

48 data inputs. Two groups of 8 can be
separately clocked.

6 clock signal inputs. Gated to form one bus
clock:
Clock edge filter prevents re-trigger before
100 ns.
395 ns minimum bus cycle (10 MHz 68000)
297 ns with optional high-speed option.

Address demultiplexing latches included—
also used by emulator

170 cycle x 48 bit Trace memory

EPROM/EEPROM Programmer

Smart programming algorithm for high speed.

28-pin Textool zero insertion force socket
handles 24 and 28 pin devices.

Programs single supply EPROMs and EEPROMS.

One personality module handles 2716, TMS2516,
2532, 48016.

Personality modules for 2732A, 2764/128,
2764A/128A/256 also included.

Optional module available for 27512.

Signal Inputs

TTL logic levels. (74ALS inputs)

.1 ma maximum loading includes emulator &
analyzer.

Analyzer Trigger

4-step sequential trigger

RAM truth tables allow search for any function
of 8-bits at each 8-bit group, for each step.

8 truth tables per step x 4 steps = 32 256-
bit tables

16-bit inside/outside range detection on
address lines

4-bit segment enable gives 20-bit address
capability.

Pass Counter: wait up to 65,382 events or
cycles before 4th step.

Before/After/At Pass count trigger enable.

Delay Counter: wait up to 65,382 events or
cycles to stop trace.

Filter feature. Records only cycles which
satisfy trigger criterion plus 0-3 cycles after
each qualified cycle.

Oscilloscope sync output. (Sync on trigger.)

Interrupt output: Interrupt target on trigger
(if enabled)

LED indicates searching for trigger. Stand-alone
operation possible while waiting for trigger.

Software Features

Command driven with single context for
all 4 instruments.

Extensive macro capability

On-line Help screens.

Menu driven shell generates command
lines.

User definable function keys.
Calculator, ASCII table, IC pinout library,
memo pad, terminal emulation, and

DOS access.

Signal Outputs

TTL logic levels (74LS244 outputs)

100 ohms forward terminating resistors on
Emulator data lines.

Reset output: open collector, 7406 thru 47
ohms.

Interrupt output: open collector, 7406, low true

9 Stimulus outputs (at EPROM socket) (8255
NMOS outputs).

Physical

Size: 2.1” hi x 13” wide x 7.8” deep.
Weight: 4 Ibs. (11 Ibs. shipping weight)
Fits easily in a slim-line brief case.

Power

100 KHz switching supply )
110v + 10% 50/60 Hz 15 Watts (standard)
220v + 10% 50/60 Hz 15 Watts (optional)

Accessories Included

UDL User's Manual

Personality Module for 2716, 2758, 2516, 2532
EPROMSs and 48016 EEPROMs, 2732A
module, 2764/128 module, 27256/2764A/
27128A personality module.

1-ROM Emulator cable 8-bit, 24-pin version
unless otherwise specified.

1-Analyzer cable pre-configured for your target
processor

1-Jumper wiring tool (3M)

1-40-pin IC clip

1-16-pin IC clip

1-R5-232 cable, 10-ft. retractile (coiled cord)

1-Input stimulus cable

2-Component clip adaptor probes

1-System Control Program Diskette

Disassembler/Debugger Software
Includes symbolic single-step, target memory
and register display and change, program
start/stop/branch, input/output. Available

for the following processors:

1802/4/516, 6301/3, 6500/02/C02, 6800/2/8,
6801/3, 6805, 6809E, 68000, 68008,
8048/35/39/40/49/50, 8051/31/32/52,
8085/80, 8086/186/286, 8088/188,

Z-8, Z-80 and NSC-800.
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MDE4B
JDES1
DBES1
JDES1IF
ODES1IF
JDR611
ODE611
IDEBR&ZE
DDRGE
DB6S
DELS
JDBLIF
IDB&LSF
JDER&B
JDE&LB
JDR&B1
JDE681
IDEBE&LB?2
DDR&8B2
JIDR&8Y
DDR68YS
DDE&B8
Dprang
D4, 4
DE6BT
B6OE
B&6BK
DDEGS
DDEBS
DDE86
DDEBSL .
DDEBE
DDEBS
DDEQ6
DDERS
DDES8
DDES8
DDEZ8
DDEZ8
DDEZ8O
DDEZ8O
DDEZ 8k
DDEZBE
DeM18
DSM18
EM&6ZOIR
EM&6ZFO1L
EM64180
Er T2

Eh

.

SEZ

UDL, GROUF 48

UNILAR, GROUF
UDL, GROUF 51
UNILAE, GROUF
UDL, GROUF 51t
UNILAE, GROUF
UDL, GROUF &1
UNILAE, GROUF

UDL, GROUF &3

UNILAE, GROUF
UDL, GROUF &%
UNILAE, GROUF
UDL, GROUF 11
UNILAE, GROUF
UDL, GROUF &8
UNILAE, GROUF
UDL, GROUF O1
UNILAE, GROUF

UDL, GROUF 02
UNILAR, GROUF
UDbL, GROUF 05
UNILAER, GROUF
UDL, GROUF 08

UNILAE, GROUF
UDL, GROUF 09
UNILAE, GROUF

UDL, GROUF &8K
UNILAE, GROUF

- UDL, - GROUF 8%

UNILAE, GROUF
UDL, GROUF 86
UNILAE, GROUF
UDL, GROUF 88
UNILAE, GROUF
UDL, GROUF 96
UNILAE, GROUF

UDL, GROUF S8
UNILAE, GROUF
UDL, GROUF 08
UNILAE, GROUF
UDL, GROUF 80
UNILAE, GROUF
UDL, GROUF Z8k

UNILAE, GROUF Z8%
UDL., GROUF 18
UNILAER, GROUF 18

EMULATION MODULE,

EMULATION MODU

48

51

&8

85

86

88

96

88

08

80

LE

HZOER

EMULATION MODULE 64180
EMULATION MODULE &50Z

EMULATION MODULE

EM&BOSF EMULATION MODULE
TM6B0O9  EMULATION MODULE 4809

w

&BOBER

FART ID

77001
77501
77002
77502
77003
77503
77004
77504
77005
77505
77006
77506
77007
77507
77008
77508
77009
77509
77010
77510
77011
77511
77012
77512
77017
77513
77014
77514
T70195
77515
77016
77514
77017
77517
77018
77518
77019
77519
77020
T7E20
77021
77a2

770282
77522

7702%

TT7ESED

78014
78007
78012
78010
78015
78007
78001

42Q07-907
4203-507
420Z-907
4207907
4203907
420E~-907
420Z-907
4203-507
4207
4203Z-907
42073-907
4205-907
42037-907
4207507
420Z=-907
420%-907
420E~907
A420Z2-907
4207-907
420%-907

420T-907
4203-907
4203507
4203~507
4203-907

4

=07
—Q07
—Q07
—~F07

—~07

4207-907
420Z-507
4207=-907
42035-507
4203-907
420IZ2-907
420E7-907
420Z3-907
420%-907
4Z0E-207
4202-905
4202-906
4202-906
4202-906
4202906
4202-9064
4202906

FAGE 1

06/01/87 08:57

TS5, 000
I95.000
295, Q0O
295,000
295. 000
293,000
295,000
I293.000
299,000
Z95.000
295. 000
595,000
299, 000
95,000
3935.000
295.000
295. 000
295,000
2935.000
Z23.000
299,000
295,000
399. 000
295,000
293,000
295.000
495,000
455,000
295,000
395,000
495, QOO0
495 000
295,000
Zes., 000
495, 000
495,000
295, Q00
CEGS.000
399,000
229.000
295. 000
395,000
495, 000
495, Q00
200, OO0
200,000
225.000
275.000
225. 000
175,000
225,000
275.000
175,000
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"PAXGHIZO Unilads

74952

Y20\ -900

FART ID REV-RTN # |LIST FRICE

M ——EMULATION MODULE 48000 78017 4202-906 225,000
- Bqlgﬁ/EMULQTIUN MODULE 8051F 780053 A4Z02-906 Z73.000
w100 EMULATION MODULE 8031 78008 4202-908 175, Q00
:MBOABF EMULATION MODULE go4gF 78006 4202-506 275,000
IMBOBS EMULATION MODULE 8085 78009 4202-906 175,000
MBOBLMAX EMULATION HMODULE 78014 4202504 225,000
M8OBLMIN EMULATION MODULE 78002 4202-904 225. 000
MBOBBMAX EMULATION MODULE H088MAX 78017 4202-506 175,000
IMBOBBMIN EMULATION MODULE 8088MIN 78011 4202-904 175.000
MZ28 EMULATION HMODULE 78018 4202-906 175,000
IMZBO EMULATION MODULE Z80 78004 4202-906 175.000
1TE&IFO1L MICROTARGET 78307 4202-906 250.000
1T64180 MICROTARGET 785173 4202-906 200,000
1ITE&S02 MICROTARGET 78508 4202-906 150,000
1T 68 MICROTARGET 78510 4202-904 200,000
1T&BFOS MICROTARGET 7ET09 4202-90646 200,000
1TBOIE1  MICROTARGET 78505 4202-906 150,000
ITBOS1IF MICROTARGET 78302 4202-506 250,000
1TB8O8BS MICROTARGET 78506 4202-906 175. 000
1TBOBLMAX MICROTARGET 78504 A4Z02-506 200,000
1TBOBLMIN MICROTARGET 785073 4202-906 250,000
1T8088MAX MICROTARGET 78512 4202-504 200,000
1TBOB88MIN MICROTARGETEOARD 78511 4202-9058 200, 000
1TZ8 MICROTARGET 78515 4202-904 175,000
1TZ80 MICROTARGET 78514 4202-906 100,000
*F 18 UDL 7G023 4201-909 ZS0. 000
ke 8 UNILAER 79523 4201-909 IS0, 000
"FAESLE  UDL 79027 4201-909 &HOO L 000
= AE6I  UNILAR 793527 4201-909 Yule Ielalel
i 6TOTR UDL 79028 4201-909 550, 000
“FAKGIOIR UNILAR 79528 4201 -909 S50.000
*FPAKGEOS -UDL 7F0OE0 4201-909 550,000
“FAKGI0OS UNILAER 7950 4201-909 S90. 000
TRAKLIOSF UDL 7029 4201-909 EOQ L OO0
*FAEGI0EF UNILAR 79329 4201-909 SEOO, 000
FFARGIZIFOL UDL 77005 4201-909 800, 000
SRAKGIFO1 UNILAR 793505 4201-909 800, 0O0Q0
"FAKGLIFOS UDL 790351 4201-909 630,000
FRAKGIFOS UNILAR 7953 4201-909 650 . 000
“FAKS6S  UDL 79006 4201-90% 990,000
PFAKSGS  UNILAR 79506 4201-909 S50, 000
TFAKG6S/11 UDL 70E5 4201-209 S50, 000
FAKES/11 UNILAR 4201-909 SS0. 000
FRAKAGS02 UDL 4201-909 600, 000
FRAKGLSO2 UNILAE 4201-909 600, OO0
FFAK&LS1O UDL 4201 -909 S00.,000
FFRAK6S1O UNILAR 4201-909 S00.000
FFRAKLS11Q UDL 7007 4201-9209 S00, 000
FFAK6S110 UNILAR 79507 4201-909 SO0, 000
FFAKGS1Z2 UNILAER 79532 4201-909 S00.000
FFAK&TS41Q UDL 79036 4201909 SO0, 000
Fre 7A5410 UNILAR 7953 4201-209 S00.000
P SF uUDL 702 4201-909 SO0, 000

100. 00O
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*Fares

*FAKSGS

UDL
UNILAR

"FAKSL80O08 UDL
"FAKSLBO08 UNILAER
*FPAKSL8010 UDL
"FAKOBO10O UNILAR
*FAKG6BOSER UDL
"FAKLBOSER UNILAE
“FAK&EBOIF UDL

“FAK6B1
“FAK&B1

uDL
UNILAER

*FAKS6811 UDL
"FAKS6811 UNILAR

"FAK&82
‘FAK 682
“FAK68S
“FAK68S
*FAKGB?
*FAK L8
*FAKL8K
"PAK L8

uDL
UNILAB
upDL
UNILAE
uDL
UNILAE
UDL
UNILAR

*FAKLBFOL UDL
*PAKLBFOL UNILAER
*F. "-BFOS UNILAE

P 00
“"AKBO0

ubL
UNILAE

_ AKB0186 UDL

180186 UNILAE
“FAKBO188 UDL
“FAKBO2BA UDL.
“FAKBO2B6 UNILAE
SFAKBO286 UNILAR
SFAKBOI1 UNILAR
“FAKBO48 UDL
SPAKB048 UNILAR
“FAKBO4BE UDL
“PAKBO4BF UNILAE
*FAKBOS1 UDL
*FAKBOS1FE UDL
*FAKBOS1F UNILAE
*PAKBOBO UDL
*PAKBOBO UNILAR
*FAKBOBS UDL
“EAKB08S UNILAE
*PAKBOBLMAX UDL
*FAKBOBGMAX UNILAH
*FAKBO86MIN UDL
“PAKBOBAMIN UNILAE
*FAKBOBEMAX UDL
2F7 M088MAX UNILAE
=K,  08B8MIN UDL
FPAKBOBBMIN UNILAR

!

[ I L

"'.';:' S

“TAKBO?7 UDL

72008
79508
72012
79312
79078
7953
79011
72511
79040
72009
79509
79004
79504
72010
79510
70I9
79359
79013
7991735
72014
79514
70E7
799%7
72540
79051
79551
792042
79542
720473
79044
793473
79544
793502
72001
72501
77049
79549
79002
790073
79503
7015
79518
79045
793545
702G
79525
79016
79516
72026
79926
79017
79517,
770446

4201-909
4201 =909
4201-909
4201509
4201-909
4201-909
4201-909
4201-9209
201-909
4201-509
4201-909
4201-9209
4201-909
4201 -9209
4201-909
4201-909
4201-909
4201-909
4201 -909
4201-9209
4201909
4201-909
4201-909
4201-209
4201-909
4201-209
4201 -909
4201-209
4201-909
4201-909

- 4201-909

4201-909
4201-909
4201-909
4201-909
4201-909
4201-909
4201-9209
4201-909
4201-909
4201-909
4201-509
4201-909
4201-909
4201-909
4201-209
4201-909
4201-209
4201-909
4201-909
4201-909
4201-909

4201 —90F P

00, 000
550.000
S50, 000
650, 0007

550,000,
550,000
750,000 )

500,000 o
SO0, 000 v

550,000

550,000 <

=500, 000"

500, OO0

S00.000

500, 000

750,000

QOO0 -
550,000

S5O0, 000 -

650, OO0

HI0, 000

S50, 000

LHS0. 000

550,000

LSS0, OO0

600, 000 ..
S00,000 L

=550, 000 5

550,000

HOO L 000
850. 000
850. 000 -

00,000

P
LA

S00.000
&30, Q00 5

&S50, 000 ¢

850, QOO T -

850,000

800,000

BO0, OO0

650, 000 -
650,000
650,000

LS50, 000 i
650, 000
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?AKBO?? UNILAR 79546 4201-909 650, 000
‘FPAKZS6  UDL . 79018 A4201-509 LS50 . 000
A6 UNILAB 79518 4201~-909 650, 000
‘FAEFLAIN UDL 79024 4Z201-909 200,000
FARFLAIN UNILAR 77924 4201-909 200,000
‘FAESB UDL : 79019 4201-9209 S00. 000
"FAKS8 UNILAR 79519 4201-909 500, 000
“FAKS8F UDL 72050 4201-909 530,000
“FAKS8F UNILAR 72550 4201-907 550, OO0
“FAKZB8 UDL ' 72048 4201-509 630000
“FAKZB8 UNILAR 79548 4201-909 650, 00O
*FPAKZB0O UDL 79021 T4201-909 700, 000
FAKZBO UNILAR 795921 4201-909 700,000
*FAKZBOO1 UDL 7022 4201-909 650, 000
FAKZBO001L UNILAR 79522 4201-909 LS50, OO0
*FAKZ80O02 UDL 79041 4201-909 600 . Q00
*FAKZEOO2 UNILAR 79541 C4201-909 OO, 000
“FAKZBF UDL 7020 4Z01-909 550. 000
*FAKZBF UNILAER - 79520 4201-90%9 S50 000
*FPAKZBF64 DL 79047 4201-909 590, 000
*FAKZBF64 UNILAR 79547 4201-9209 550, 000

180 RECORDS FRINTED
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uUDL 128 SFEED 8210% 4101-902 2Z990.000

unL128
uUbL 128
ubL128
unL128

UDL128HS UDL
UDL.128HS UDL
UDL1Z8HS UDL
UDL.1Z8HS UDL
UDL128HS UDL
ubL =
ubpL =
ubpL =
UbL. =
ubDL =

ubDL32
upLz=2
UDL3Z2
UDL32
uDLz2
UDLIZ2HS
UDLIZZHS
UDL32HS
UDLZZHS
UDLZE2ZHS
UDL &4
UDL.&4
L 4
Uneod

7 ‘DL.&4

S DL 64HS
UDL.64HS
UDL&4HS
UDL&4HS
UDL&64HS

30

unL

STD

L §TD-

UDL 22k ST

UpL =

ubL

ubpL =

uDL
UDL
uDL
UDL
ubDL
ubL
ubDL
uDL
uDL
UDL
unt

miel Y
sjely
T2k
el

T
DI D%

64k
64,
b4k,
&4k
&L4E,
641
&4k
641
&4k
&4k

HIGH
HIGH

SFEED,
SFEED,
SFEED,
SFEED,

2 HIGH. SFEED,
: HIGH SFEED,
¢ HIGH SFEED, GERMAN
¢ HIGH SFEED,
< STD SFEED

SFEED

SFEED,
SFEED,
SFEED,
SFEED,

D SFEED

SFEED,
SFEED,

AUSTRALIAN
ERITISH
GERMAN
THORRM

BRITISH
THORN
AUSTRALIANM
BRITISH -
GERMARN
THORN

AUSTRALIAN
ERITISH

HIGH SFEED, GERMAN

STD
STD
STD
STD
5TD
STD
HIGH
HIGH
HIGH
HIGH
HIGH

SFEED,
SFEED
SFEED,
SFEED,
SFEED,
SFEED,
SFEED
SFEED,
SFEED,
SFEED,
SFEED,

RECORDS FRINTED

THORN

AUSTRALIAN
ERITISH
GERMAN.
THORN

AUETRALIAN
ERITISH
GERMAN
THORM

AUSTRALIAM

E2133
82113

213
82143

gooamm

ale Attt

82101
82131
82111
82121
82141
82201
g2231
82211
82221
82241
8102
82132
82112
gR122
82142
82202

g R
gRa12

4101-902
4101-902
4101-202
4101-902
4101-902
4101-902
4101902
4101-902
4101902
4101-902
4101-9202
4101-902
4101-902
4101-502
4101-902
4101-902
4101-202
4101-902
4101-902
4101-902
4101-902
4101-902
4101-902
4101-202
4101-902
4101-502
4101-902
4101-902
4101-902

EE20., 000
Z740,000
TS0, Q00
I590.000
4085.000
42T5.000
4085, OO0
4085. 000
4085, 000
2995. 000
2995000
2145, 000
29935. Q00
2995. 000
Z4T0, 000
Z4T0, 000
23980, 000

FE0. 000
T540.,000
855, 000
IBES. 000
4005, Q00
I855. 000
IBIG. 000

upL-



31 \GARY>TYFE FRCLSTSS.

DH/0E/87 17:11

-
DESCRIFTION

RFET
ORION INSTRUMENTS

FRICE LIST

FART 1

FAGE 1

O&L/01/787 093210

REV-RTN # LIST FRICE

B e

UNI128 UNILAR II 128
UNI128 UNILARIT 128K
UNI1%8 UNILABII 1228k
UNI1Z28 UNILARII 128K

UNTI128 UNILARII 128K

k. 8TD SFEED,BRITISH 84117
STD SFEED, AUSTRAL. 8413%E
STD SFEED, DOMESTI 84103%
STD SFEED, GERMAM 841273
STD SFEED, THORN 84147%

UNI1Z28HS UMILAER II 128k HIGH SFEED,EBRIT 84213
UNI128HS UNMILARII 1Z68k HIGH SFEED AUSTRL 84233
UNI128HE UNILAEBRII 128K HIGH SFEED, THORMN 84247
UNT1Z8HS UNILARII 128k HIGH SFEED,DOMEST 84203
UMTI128HS UNILLARIT 128k HIGH SFEED,GERMAM 842273
UNIZ2 UNILAER I@ ZZK 8TD SFEED, BRITISH 84111
UNTIZE2 . 8TD SFEED, DOMEST 84101

UNILAR IT °
UNILARII =
UNILARII

UNIZZ
UNIZZ

L 8TD SFEED, AUSTRAIL 841731
. 8TD SFEED, GERMAN 84121

UNIZZ2 UNILAEBRII 22K STD SFEED, THORN 84141
UNMIZZHS  UNILAEII . HIGH SFEED, ALSTRL. 842731
UNIZZ2HS UNILARII . HIGH SFEED, DOMEST 84201
UNIZZHS UNILAR IT 22K HIGH SFEED,EBRRITISH 84211
UNIZZHS UNILARII ZZE HIGH SFEED, GERMAN 84221
UNMIZZ2HS UNILARII 22 HIGH SFEED, THORM 84241
UNI&4A UNILAE II 644K STD SFEED, BRITISH 84112
u- 1 UNILABII &4E STD SFEED, AUSTRAIL 54132
Ui o4 UNILAERII &4k STD SFEED, DOMESTIC 84102
. NI1s4 UNILABII &4k 8TD SFEED, GERMAM 84122
g L &4 UMILARII &4k STD SFEED, THORN €4142

UNI&4HS
UNIA4HS

UNILAR II &4k
UNILABII &4k

UNI&4HS UNILABII 64k
UNI&4HS UNILARII 64K
UNI&4HS UNILARIT 64k

20

RECORDS FRINTE

HIGH SFEED,BRITISH 84212

HIGH SFEED, AUSTRAL 84232
HIGH SFEED, DOMESTI 84202
HIGH SFEED, GERMAN 84222
HIGH SFEED, THORN 84242

D

4102507
4102903
4102~-90Z
A10O2~903

H5730.000
5580, 000
5580, Q00

4102-9073 580,000
41Q2=-907% H1Z0, 000
4102-9073 I280 ., QOO
4102-907 H5980. 000
A4102-903% B98O, OO0
4102-907% SP80. OO0
4102-907 =1T0. 000
4102-907% 4980, 000
4102903 4980.000

4102-207F 4980, OO0
410Z-903 4980. QOO0
4102-9207% 5380, 000

4102-907Z SEBO. 000
4102073 SEI0. 000
41029072 HIEB80. 000
4102-9073 5380, 000
410Z2-9073 HEI0.000
4102-207% SZB0O. 000
4102-90Z SEB0. 000
4102-907% H5IB0. 000
4102-9073 80, 000
4102-503 HFIT0.000
410O2-2073 S780.000
4102-9073 5780, Q00
4102907 5780.000

4102-907 5780, 000

Unilab
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FERSONALITY MODULES

“L~ -~IFTION FART ID REV-RTN # LIST FRICE
“416 FERSONALITY MODULE 2714 7ZI002 4202-906 50.000
FM3E2 FERSOMNALITY MODULE 2732A 71004 42032-906 S0. 000
FMI212 FERSONALITY MODULE 2732E, 12V 7014 4202-906 S50.000
FM312 FERSONALITY MODULE 273512 73016 4202-906 50.000
FMZ6Z1A FERS. MOD., 27256, 21V, REV A 73A10 4202-906 S0.000
FMS621B FERS. MOD. 272546, 21V, REV B 73010 4202-906 TG0 . 000
FMS6A FERSOMALITY MODULE 27236, REV A  73A06 4202-906 S50.000
FME6E FERSONALITY MODULE 27256, REV B 73004 ) 4202-906 S0. 000
FM&4A FERSOMALITY MODULE 2764, REV A 7EA08 4202-906 S0.000
FM64E FERSONALITY MODULE 27464, REV E 73008 4202-906 0. 000

10 RECORDS FRINTED
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CABLES, UFGRADES
E\/:RIPTIDN : FART ID REV-RTN # LIST FRICE .
624 CABLE,EM, 1&BIT/Z24FIN 74905 4202-906 5. 000 .
C1628 CAEBLE, EMULAT, 16EBIT/Z28FIN 74906 4202-9046 . 000 ¢
Ci1é6D CABRLE, EMULAT, 16BIT/DIRECT 74207 4202-906 g83.000 7
CB24 CABLE, ROM, BBIT/Z4FIN 74900 4202-9048 75,000
cBx8 CABLE, EMULAT, 8RIT/ZBFIN 74901 420206 75.000
c8D CARLE, EMULAT, SRIT/DIRECT 74902 4202-906 85. 000
CA CAELE, ANALY, GROUF A ' 74703 4202-906 85.000
CR CABLE, AMNALY, GROUF R 74704 4202-906 83. 000
ccC CABLE, ANALY, OGROUF C : 74705 4202-206 85.000
CD CABLE, AMALY, GROUF D 74706 4202-906 85. 00O
CE CABLE, ANALY, GROUF E 74707 4202-906 85.000
CF CAELE, ANALY, GROUF F 74708 4202-906 83. 000
CG CABLE, AMALY, GROUF G 74709 4202-906 85. 000
CH CAEBLE, AMALY, GROUF H 74710 4202906 85. 000
CI- CARBLE, ANALY, GROUF I 74711 4202-906 B5.000
CIk CARLE, ANALY, GROUF kK 74712 4202906 85. 000
cL CARBLE, ANALY, GROUF L. 74715 4202-206 85.000
CM CABLE, ANALY, GROUF M 74714 4202-9086 150,000
CN CABLE, ANALY, GROUF N 74715 4202-506 85.000
CF CAEBLE, AMALY, GROUF 74716 4202-906 g85. 000
ca CABLE, ANALY, GROUF Q 74717 4202-906 85. Q0O
CR CABLE, AMALY, GROUF K 74718 4202906 85. 000
Cs CABLE, AMALY, GROUF S 74719 4202904 85.000
cT CAEBLE, ANALY, GROUF T 74720 4202-908 5000
F. L4180 UNILAR . -~ 74852 4201-90% 700,000
HNTURF UDL UFGRADE TO UNILAR : TAZR2D 4207907 1985. 000
FGRADE 128K STD 70 128k HIGH SFEED 74318 . 4202-906 600000 .
FGRADE 32 STD T0O 128 HIGH SFEED 74%14 4202-90& 1200.,000 .
UFGRADE 22 STD T0O 128 8TD ' 7431 A202-906 SO0, 000
UFGRADE 72 STD TO 22 HIGH SFEED 74310 4202906 S5O0, OO0 |
UFGRADE Z2 8TD T0 &4 HIGH SFEED 74312 4202906 1000, 000
UFGRADE 22 S8STD TO &4 8TD 74711 4202-904 600, 0Q0
UFGRADEs 22k HIGH SFEED TO 128K H.S. 74220 4202-504 B8O0O. 000
UFGRADE 22K HIGH SFEED T0Q &4 HIGH BFEED 747319 4202~-906 6Q0, 000
UFGRADE 64 STD T0O 44 HIGH SFEED 74318 4202-906 &OO 000
UFGRADE 644k HIGH SFEED TO 128K H.S. 747321 4202-906 400, 000
UFGRADE &4k STD TO 128k HIGH SFEED 747317 4202-906 o0, 000 .
UFGRADE &4k STD TO 128k STD 74716 4202-904 400,000

28 RECORDS FRINTED
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16 FIN DIF CLIF 21036 A4202-506 H1%5. 00
(note: usually shipped in units of )
AOFINCLIF 40 FINM DIF CLIF D21OE7 4202906 55,00
4BFINCLIF 48 FIN DIF CLIF 21038 AR202=-F0b &5, 00
G4F70MADFT 64FIN ZOMIL MFU ADAFTER 74008 ARO2-F 06
GAFINCLIF 64 FIN DIF CLIF 21046, AZ202-904 PE., 00
E220 Z22OVAC/S0HZ FOWER SUFPLY 400075 4202-906 150,00
FRA4OSE 40 FIN TEST S0OCHET R2LOLT AZ02~-F04 2EL Q0
 FE4BADAFT ADAFTER 48FIN FIGEYRADE 21067 : =206 P, Q0
FGADIF  ADAFTER &4FIN FEA-TUO-DIF 74001 A202-906  DT7EL00
FFA FROG. FERFORMAMNCE AMALLYZER 87001 2OI-F07  AFE, 00
FROGO UNILAE FROGRAMFERS GUIDE 87002 A4Z01-501 EELQ0
QUIFADAFT &4 FIM QUIF ADAFTOR 740049 4202-9006 HO Q0
UDLMAN  UDL MANUAL B1040 1501 -201 E5. 00
UNIZMANM UNTILAE MANUAL ‘ 23040 4701-201 100, Q0
UFGRADE/R UDL REV.R UFGRADE FA4EDE :
XASH CROSS ASSEMRELER SEE AMNIE
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HOW PGBASED ENGINEERING INSTRUMENTATION SPEEDS

MICROPROCESSOR DEVELOPMENT TIME

by Thomas R Blakeslee, Orion Instruments Inc.
Redwood City, CA
Personal computers have become so cost effective that it is
now practical to put a complete, PC-based, 1ntegrated micro-
processor development system on the engineer's desk. With
this power, project development time can be reduced 31gn1f1—
cantly compared to traditional methodologies.

With the increased use of microprocessors in development
projects, debugging time is becoming more and more of a major
issue. While standard debugging techniques on conventional
development systems can get the job done, weeks or months are
often wasted tracking down subtle bugs.

With the Integrated Instrumentation (12) approach, a bus
state analyzer is integrated into the development system so that
the repertoire of debugging techniques is greatly expanded. In
addition to the normal in-circuit-emulator techniques of setting
breakpoints and single-stepping, you can now record real-time
traces of program operation without stopping the processor.
Complex triggers can be set up based on data, cycle types, and
address ranges to capture precisely the circumstances which led
to the undesired condition.

Orion's Universal Development Laboratory, the UDL, and now
the new generation UniLab II model, provides all the hardw;re

necessary to convert a personal computer into a complete I

development system. This system includes real-time in-circuit

1 Orion Instruments
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emulation, a 48-channel bus state analyzer, an EPROM programmer,
and a stimulus generator. All four instruments are controlled by
an integrated control program running on the personal computer via
an RS-232 port. Since only command and control data is passed
over the RS232 1ink, system response is instantaneous from the

user's perspective,
FINDING NASTY BUGS

If we analyze where the time is spent in real development
projects, we usually find that the initial design and debugging
is not usually the real problem. Generally schedules start
slipping when an inordinate amount of time is spent on one or more
bugs which are really nasty in that they occur at mysterious times
which are impossible to define as simple breakpoints. This is
where the built-in bus state analyzer in an 12 development system
can save the day.

A bus state analyzer is essentially a logic analyzer which
is optimized for recording a trace of microprocessor bus cycles
in real-time. It differs from the trace buffer found on many
emulators in that it can record bus cycles on the fly; without
stopping the target processor at a breakpoint. It also has
powerful triggering logic capable of triggering on much more than
just address breakpoints. Since the trigger specification
determines which portion of program operation you will view, good
trigger logic should make it possible to trigger on the symptom
of the bug rather than just at a specific address.

The analyzer in the UniLab II provides four complete sets of

truth-tables so that triggers and qualifiers can be defined which

2 Orion Instruments
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look for any logical function at each of the 6 input bytes. It

is thus possible to trigger on specific cycle types, being inside
or outside of specific address ranges, specific data
combinations, and configurations of input and output signals.

All of the normal emulator debugging functions such as
single-stepping, stopping at a breakpoint, and displaying and
changing target registers and memory are also available from the
same integrated control program, so you can use the analyzer or
the emulator as required. Program and symbol table loading, PROM
programming, and stimulus generator commands are also integrated
into the same control program.

In a conventional development system, emulator breakpoints
are the main tool used in finding program bugs. The reason that
nasty bugs take so long to find on such systems is that the bug
is often in an entirely unexpected part of the program, so
setting breakpoints at the expected places turns out to be a
waste of time. With a built-in analyzer, you can generally find

the bug quickly by triggering the analyzer on the symptom.

For example, if out-of-range data is being written to a
particular memory location, you can define an analyzer trigger to
look for the symptom, then look at the trace to see what part of
the program wrote the bad data. Generally the trace itself shows
you what the bug was, but if you want to single-step in the
defective part of the program, you have now identified where to
set the breakpoint and what to look for.

Generally trigger specifications are entered in commands

which resemble plain english. For example,_WRITE FO TO FF DATA

3 Orion Instruments
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8000 TO 8080 ADR will cause the analyzer to trigger if data
greater than FO is written to any address between 8000 and 8080.
Note that since this trigger is a description of the symptom
itself, it will find the problem even if it comes from unexpected

parts of the program or even defective hardware.

ABOUT THE AUTHOR

Thomas R. Blakeslee is the founder and V.P., Research and
Development at Orion Instruments, and a leading expert on digital

systems design. His textbook titled Digital Design with Standard

MST and LSI (Wiley Interscience) has been adopted as a text by

over 75 colleges and universities. He is also author of The Right
Brain published by Doubleday. He graduated from Caltech in 1962
and before Orion was a founder and Engineering Vice-President at

Logisticon, Inc. in Sunnyvale, California.
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Test hardware
helps pinpoint

SO

Setting breakpoints through the use of soft-
ware debugging tools can solve some of your
problems, but other bugs are move difficult
to isolate and fix. Your chances of doing so
improve considerably when you add an in-
civeust emulator and a bus-state analyzer
to your debugging arsenal.

Thomas R Blakeslee and John S James,
Orion Instruments

Hardware-assisted software debugging of programs
can help you track down quickly the hard-to-find or
subtle bugs that might otherwise delay a project for
weeks or even months. Typical examples include inter-
rupt-related and other timing-critical bugs that you
can’t reproduce; errors that appear only while the
system is running at full speed; and system crashes that
occur very infrequently (often only once in days or
months) and that wipe out all evidence of what went
wrong.

Using traditional, software-only debugging tech-
niques, you may spend weeks looking for the bug, and
even then you may never find it at all. Inspection of the
source-code listings may not tell you anything useful,
and trying to check progress of the program is a slow
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business because you have to set breakpoints by trial-
and-error methods. Besides, breakpoints have a num-
ber of limitations.

First, if the program never reaches a breakpoint, but
instead ends up in a loop or crashes, there may be no
indication of how the program reached the point at
which it looped or crashed, and what operations caused
that event. Second, you can only trap instruction execu-
tion points; you have no way of trapping other bug
symptoms, such as the writing of garbage to the
memory. Third, breakpoints don’t give you any record
of the machine activity leading up to the breakpoint (or
the crash). Finally, breakpoints stop all processing, so
the information they give you is inadequate to identify
bugs related to real-time interactions.

Hardware extends breakpoint capability

This is not to say that breakpoints are useless; on the
contrary, they are quite adequate for finding some
types of bugs. When breakpoints are appropriate, you
can make them more effective by using an in-circuit
emulator, which provides all of the basic breakpoint
functions of a software debugger (stopping at a
breakpoint, single-stepping, and displaying and chang-
ing registers and memory).

The emulator has several advantages over the soft-
ware debugger. First, the emulator can work with
ROM-resident programs. Second, it retains control at
all times. Consequently, it can prevent the program
under test from overwriting or destroying either the
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Using traditional, software-only debugging
techniques, you may spend weeks looking for

a bug, and even then you may never find

it at all.

LISTING 1
cy# CONT ADR DATA
-5 B7 00A6 20FA JR NZ,START-LOOP
-3 B7 00A8 C9 RET
-2 F7 17FE FF read
-1 F7 17FF FF read
0 B7 FFFF 1831 JR 32

debugger or the operating system. Also, you can stop
the program under test at any time to examine regis-
ters and memory—a facility that very few debuggers
can provide.

When the bug is so complex or subtle that you have
no idea where to set breakpoints, a hardware bus-state
analyzer can be even more helpful. The analyzer contin-
uously records bus cycles while the program runs at full
speed. It saves all bus information, up to the limit of the
available trace-buffer memory, which is usually hun-
dreds of cycles.

Bus-state analyzer tests all cycle types

Meanwhile, the analyzer tests all cycles, looking for
any requested combinations or sequences of values. For
example, if the program is writing bad data into an
array or any other part of memory, you could have the
analyzer test for a write operation that specifies a
range or set of data values written into a range of
addresses that correspond to the array. When the
conditions you specified occur, the analyzer will trigger
and stop collecting new bus cycles. Then you can
examine the trace, using such tools as a symbolic
disassembler, to see not only what instructions wrote
the bad data, but also what happened before the
instructions were executed.

The trigger specification can involve more than a
single cycle. For example, you could specify two or
more independent tests that must occur on sequential
bus cycles. More commonly, a delay count delays the
trigger for a given number of cycles after the other
conditions are met; this count allows you to see what
happens after the triggering event, as well as before it.
Other analyzer capabilities include filtering (selecting
only certain cycles) and counting the exact number of
cycles between two points of a program.

Analyzers watch the program run at full speed, with
complete transparency. What's more, the methodology
of triggering on the symptom of the bug avoids the
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guesswork of where to place breakpoints, which must
in any case stop the program in order to be useful. An
integrated analyzer-emulator can provide the best of
both worlds: It can trigger in response to the symptoms
of a problem and use a nonmaskable interrupt (NMI) to
simulate a breakpoint at that time. Also, integrated
analyzer-emulators provide most or all of the following
features:

® The analyzer can cause a scope or other external
equipment to trigger as a result of any of the
logical tests mentioned previously.

e You can progressively append new tests to the
trigger specification, and you can display the
cumulative specification at any time.

® You can save the current state of the work as a
disk file, and later continue from where the
session left off. The file can include macros speci-
fying sequential software tests for automated
testing of hardware.

e An analyzer can run unattended for weeks if
necessary, perhaps at a customer’s site. When a
problem arises, the analyzer will save the trace
for local examination, or for transmission by
telephone.

e An analyzer with automatic reset can restart the
system after a crash. Adding new tests to the
trigger specification or inspecting a different area
of the trace after each crash will add new data to
help you identify the problem.

See the analyzer in action

Two examples show how to use an integrated analyz-
er-emulator to find the cause of a crash and how to
check that a loop is operating correctly. The first
example is the debugging of a Z80 program that has a
tendency to work properly for about a minute and then
crash. The program code occupies locations 0 through
1000ucx; RAM occupies locations 1800uex through
1FFFuex.
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LISTING 2
2 SR resetting
cy# CONT ADR DATA
-5 B7 00A6 20FA JR NZ,START-LOOP
-3 B7 00A8 C9 RET
-2 F7 17FE FF read
-1 F7 17FF FF read
0 B7 FFFF 1831 JR 32
resetting
cy# CONT ADR DATA
-5 B7 00A6 20FA JR NZ,START-LOOP
-3 B7 00A8 C9 RET
-2 F7 17FE FF read
-1 F7 17FF FF read
0 B7 FFFF 1831 JR 32
resetting
cy# CONT ADR DATA
-5 B7 00A6 20FA JR NZ,START-LOOP
-3 B7 00A8 C9 RET
-2 F7 17FE FF read
-1 F7 17FF FF read
0 B7 FFFF 1831 JR 32
The first step is to set up the analyzer to look for
instruction-fetch cycles at addresses outside the code LISTING 3
area. When the program crashes, the screen displays
the instruction trace (ie, the contents of the trace
buffer) shown in Listing 1. Sure enough, the program ;6: C(B”;T OCA)IA)g gSTA RET
is attempting to execute an instruction at FFFFygx; the FO2 F7 18FA 90 read
RET instruction is trying to read the stack at 17FFyugx, FO3 B7 00A8 C9 RET
where there is no RAM. The stack pointer was initi- FO4 F7 18F8 90 read
alized to 18FFguex, so it appears the bug is a stack a
FO5 B7 00A8 C9 RET
overflow. 8F6 90 d
The second step is to use the analyzer’s start-and- ggg g ; (1) 0A8 C9 rea RET
repeat feature to see whether the error is always the FO8 F7 18F4 90 d
same. The command 5 SR starts the analyzer and FO9 B7 00A8 C9 rea RET
target program, displays five lines of the triggered
display, then resets the target system and restarts both FOA F7 cl)gpg 90 read RET
the target program and the analyzer. This sequence FOB B7 A8 C9
continues indefinitely until you stop it by pressing a FOC F7 18F0 90 read
key. In the case of an intermittent crash, you could send FOD  B7 00A8 C9 RET
. : X 18EE 90 read
the screen output to a printer or to a disk file, in order FOE F7
to gather, over a period of hours or days, data on all FOF B7 00A8 C9 RET
conditions leading up to a crash. The resulting trace F10 F7 18EC 90 read
(Listing 2) confirms that the crash does occur in the
same way every time. ‘
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In the case of an intermittent crash, you
can send the screen output to a printer or a
disk file in order to gather data on condi-
tions leading up to a crash.

The third step is to use the analyzer’s filter feature to
obtain a better understanding of the stack-overflow
problem. Filtering means that the analyzer examines
the inputs in real time and keeps only certain bus cycles
in the trace buffer. You could also include the cycles
after each of the selected ones. In this case, you'd use
these features to look at the RET instruction at address
A8yzx and the stack address accessed by that instruc-
tion. The trace (Listing 3) shows that each time the
program reaches address A8upx, the stack pointer
address decreases, indicating that at some point the
program is pushing a 16-bit value onto the stack but

never popping it off again. You know this event is
occurring sometime after the program reaches address
AS8yex, %0 you can ask for a trace that triggers on that
address and shows three cycles before the trigger and
10 cycles after it.

The resulting trace (Listing 4) shows that there’s a
Push command at address 8Bygx that could be the cause
of the problem; reference to the program listing shows
that, in fact, the Push instruction doesn’t belong there.
You can test this idea immediately by storing a zero (a
no-op instruction) to memory location 8Bugx with a
simple monitor command. After making that change,

LISTING 4
cy# CONT ADR DATA
-5 B7 00A3 20FD JR NZ,START-LOOQOP
-3 B7 00AS5 25 DEC H
-2 B7 00A6 20FA JR NZ,START-LOOP
0 B7 00A8 C9 RET
1 F7 18FA 8F read
2 F7 18FB 00 read
3 B7 008F (C38800 JP SEND-OUT
6 B7 SEND-QUT 0088 D379 oUT (LEDS),A
8 SF 8079 80 out
9 B7 008A OF RRCA
A B7 008B D5 PUSH DE
B D7 18FB 40 write
c D7 18FA 20 write
D B7 008C CDAOOO CALL DELAY-SUB
LISTING §
cy# CONT ADR DATA
-5 B7 00A3 20FD JR NZ,S5TART-LOOP
-3 B7 00A5 25 DEC H
-2 B7 00A6 20FA JR NZ,START-LOOP
0 B7 00A8 C9 RET
1 F7 18FC 8F read
2 F7 18FD 00 read
3 B7 008F (C38800 JP SEND-OUT
6 B7 SEND-OUT 0088 D379 OUT (LEDS),A
8 SF 8079 80 out
9 B7 008A OF RRCA
A B7 008B 00 NOP
B B7 008C CDAOOO CALL DELAY-SUB
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the program seems to run correctly (Listing 5), indi-
cating that the intrusive Push instruction was in fact
the reason for the crash.

You now have a small hierarchy of choices: You can
immediately burn an EPROM that contains the modi-
fied program or save the patched program to a disk file
directly from the emulator memory, or you can enter
the DOS command to return to PC-DOS so that you can
edit and reassemble the program.

If you prefer to fix several bugs before correcting the
source code, you can invoke a logging feature that will
automatically send just your patches (not the rest of the
screen output) to the printer. You can safely continue
the session after making each patch and then later
correct the source code from the fixes recorded in the
printed log.

A second example shows how you use the cycle-
counting feature of an analyzer-emulator to check a

LISTING 6
DELAY-SUB 00AO0 21FF40 LD HL,4O0FF
START-LOOP 00A3 2D DEC L
00A4 20FD JR NZ,START-LOOP
00A6 25 DEC H
00A7 20FA JR NZ,START-LOOP
00A9 C9 RET
LISTING 7
AF=8051 (sZ-A-pnC) BC= O DE= 20 HL=FFFF IX=1234 IY=5678 SP=18FC PC=A0Q
DELAY-SUB 00AO0 21FF40 LD HL,40FF (next step)
(a)
NMI
AF=8051 (sZ-A-pnC) BCa= O DE= 20 HL=4OFF IX=1234 IY=5678 SP=18FC PC=A3
START-LOOP 00A3 2D DEC L . (next step)
NMI :
AF=80AB (Sz-a-pNC) BC= O DE= 20 HL=4OFE IX=1234 IY=5678 SP=18FC PC=A4
00A4 20FD JR NZ,START-LOOP (next step)
NMI
AF=80AB (Sz-a-pNC) BC= O DE= 20 HL=40FE IX=1234 IY=5678 SP=18FC PC=A3
START-LOOP 00A3 2D DEC L (next step)
NMI
AF=80AB (Sz-a-pNC) BC= O DE= 20 HL=4OFD IX=1234 IY=5678 SP=18FC PC=A4
00A4 20FD JR NZ,START-LOOP (next step)
NMI
AF=80AB (Sz-a-pNC) BC= O DE= 20 HL=40FD IX=1234 IY=5678 SP=18FC PC=A3
START-LOOP 00A3 2D DEC L (next step)
NMI '
AF=80AB (Sz-a-pNC) BC= 0 DE= 20 HL=40FC IX=1234 IY=5678 SP=18FC PC=Aé4
00A4 20FD JR NZ,START-LOOP (next step)
(b)
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You can safely continue a session after mak-
ing each patch and then later correct the
source code from the fixes recovded in the

printed log.

delay routine very quickly. Listing 6 shows the listing
of a typical routine consisting of an inner loop that runs
FFyex times, and an outer loop that runs 40ygx times.
This listing was disassembled directly from RAM mem-
ory in the emulator, because when you're testing a
program, the emulator must keep full control of execu-
tion. The emulator can’'t exercise that control if the
program resides in ROM, so the emulator always copies

the program from ROM into its own RAM for test
execution.

If you're using only software debugging methods,
you'll have to single-step through the loop, examining
the registers at each step to ensure that the correct
number of iterations are executed. To single-step
through the loop, you must first have the software
debugger obtain “breakpoint control” by executing a

LISTING 8
cy# CONT ADR DATA
-4 B7 START-LOOP 00A3 2D DEC L
-3 B7 00A4 20FD JR NZ,START-LOOP
-1 B7 START-LOOP 00A3 2D DEC L
0 B7 00A4 20FD JR NZ,START-LOOP
2 B7 00A6 25 DEC H
3 B7 00A7 20FA JR NZ,START-LOOP
5 B7 START-LOOP 00A3 2D DEC L
6 B7 00A4 20FD JR NZ,START-LOOP
8 B7 START-LOOP 00A3 2D DEC L
9 B7 00A4 20FD JR NZ,START-LOOP
LISTING 9
cy# CONT ADR DATA
-5 F7 00A5 FD read
-4 B7 START-LOOP 00A3 2D DEC L
-3 B7 00A4 20FD JR NZ,START-LOOP
-1 B7 00A6 25 DEC H
0 B7 00A7 20FA JR NZ,START-LOOP
2 B7 00A9 CH9 RET
3 F7 18FC 90 read
4 F7 18FD 00 read
5 B7 0090 C38800 JP 88
8 B7 0088 D379 OUT (LEDS),A
A 5F 8079 80 out .
B B7 008A OF RRCA
Cc B7 008B 14 INC D
D B7 008C 00 NOP
3 B7 008D CDAOOO CALL DELAY-SUB
11 D7 18FD 00 write
12 D7 18FC 90 write
13 B7 DELAY-SUB 00AO0 21FF40 LD HL,40FF
16 B7 START-LOOP 00A3 2D DEC L
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A quick and elegant way to make sure thas
a loop works properly is to use an analyzer
command to count the number of cycles
between two points in the program.

breakpoint at address AOuzx; you'll see the display
shown in Listing 7a. As you can see from the contents
of the program counter (PC), the instruction at address
AOugx has not yet been executed.

Once you've established debug control, you can step
through the program by pressing a function key that
generates an NMI, thereby allowing the program to
execute just one instruction. You can continue stepping
through the program in this manner for as long as you
like (Listing 7b), but you will soon find that going
through tens of thousands of steps quickly gets boring.

Analyzer counts program cycles

A much quicker and more elegant way to make sure
that the loop works properly is to use an analyzer
command to count the number of cycles between two
points in the program. If, for example, you enter the
command “A0 A6 CYCLES?”, the response will be “=
300”, indicating that 300uex cycles were executed be-
tween addresses AOygx and A6ygx. The LD HL instruc-
tion takes three cycles, and the two instructions that
compose the inner loop take a total of three cycles.
The total for the inner loop should be
3+(3xFFyex)=300ygx; the display thus indicates that
the inner loop works as desired.

To check the operation of the entire delay subroutine,
just enter “A0 A9 CYCLES?”; the response is “=
C0C0”, which is 40x303ggx. This response confirms
that the outer loop (which includes the inner loop plus
three cycles) was executed 40 times. This cycle-count-
ing technique is excellent for making gross checks on a
new program to see what parts of it are or are not
functioning as intended.

To examine loop operation more closely, you can set
the analyzer trigger to show only the interesting parts
of the trace. For example, to look at the end of an inner
loop, you can set the trigger to wait until address A3,
the decrement instruction in the inner loop, has oc-
curred FFyuex times. Listing 8 shows the resulting
trace. The trigger cycle (cy#0) is the next instruction
after the FFth pass round the inner loop. You'll see that
on completion of this pass, the outer loop correctly
decrements the H register (cy#2), after which the
inner loop resumes. Similarly, you could trace the exit
from the subroutine by triggering on the fortieth
iteration of the outer loop. The resulting trace (Listing
9) shows the correct completion of the fortieth iteration
and the return to the section of code that called the
delay subroutine.

In general, if you find yourself spending long hours
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single-stepping through programs, or pouring over
program listings looking for errors, you are probably
wasting a lot of time. The ideal debugging technique is
to use analyzer triggers or breakpoints or both, as
appropriate. A development system that includes an
integrated analyzer-emulator renders both techniques
available to you at all times. DN
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EMULATOR/LOGIC ANALYZER DEVICES

The broad acceptance of the IBM PC as a standard around which products can
be built has made relatively low-cost emulation and logic analysis possible. As we
discussed in the last section, the logic analyzer in a full-featured development
system gives the designer an outstanding view of what the microcontroller is doing.
The ability to capture and display data can also be achieved in a unit which uses:
an |IBM PC for its display, for command entry, and for formatting captured data.

A particularly intriguing unit is Orion Instruments' Universal Development
Laboratory (UniLab II), shown in Fig. 7-17.* The designers of this unit have
developed a universal hardware interface for a large number of microprocessors. It
includes a plug for a ROM socket, which picks up the data bus and most of the
address bus lines. Then it includes a DIP clip to probe the remaining address and
read/write control lines on the microprocessor itself. In this way, the UniLab is party
to all bus activity. Furthermore, by having access to microprocessor through the
ROM address space, the UniLab presents a rather non-invasive addition to the
target system. That is, the target system runs with the microprocessor in its own
socket, being clocked by its own clock.

The UniLab monitors all bus transactions. It exerts control by the program
instructions which it presents to the microprocessor in the ROM address space. In
a sense, it exerts control like the BUFFALO monitor discussed in conjunction with
the circuit of Fig. 7-7.* However, with more sophisticated hardware control, the
monitor instructions are switched into and out of the ROM address space.

Consequently, the monitor does not consume any of the target ROM or RAM space.



Code is written for the target system using the target system's ROM and RAM
addresses, not some intermediate addresses (as had to be done for the circuit of
Fig. 7-7%).

(The next section, which describes various target systems,
has been omitted for brevity.)

Because of the universality of the hardware of the Orion UniLab, it is less
expensive than other emulator/logic analyzer units. Its customization comes
through the software which is downloaded from the IBM PC to the UniLab for
doing monitor-type jobs. The software which runs on the IBM PC must also be
customized for disassembling the instructions which the CPU has executed and
for customizing the display of CPU registers.

The logic analyzer built into the UniLab is 48-bits wide and can collect 170
memory transactions. Since 48 input lines are more than are needed to monitor
just the address bus and data bus structure, the extra lines can be used to probe
other parts of the circuit (e.g., the of the microcontroller chip). An example display
of a trace is shown in Fig. 7-21*.

One key to the potential power of a logic analyzer is its ability to set up and use
complex triggering conditions. As the microcontroller executes hundreds of
thousands of instructions per second, we want to be able to trigger on just that
condition which warrants our attention. The UniLab unit permits us to trigger after
four successive conditions have been met on the 48 lines. It permits triggering on
any access within a specified address range, or on any access outside a specified
address range. It permits triggering on the ANDing of simultaneously occurring
conditions and the ORing of alternative conditions. An arbitrary delay can be

interposed after triggering occurs and before data is collected. It can be told to



collect only those events which meet the trigger condition. Alternatively, it can
collect this trigger condition plus the one, two, three, or four cycles which follow the
trigger condition.

As an example of the power of a good logic state analyzer, consider the case in
which an algorithm works fine when run by itself. However, when this algrorithm is
run in conjunction with the complete instrument or device software needed by an
application, one of its variables becomes corrupted. The UniLab permits us to
trigger only on writes to the variable and to collect not only the data written to that
address but also the memory transaction which takes place during the following
CPU cycle. In this way, we can see where the following instruction is fetched from
and determine the offending part of the program.

(At this point, Dr. Peatman describes the
support for families of microprocessors.)

* Figures and lllustrations in preparation.



Orion Express Rolls On

This Newsletter is designed to provide Orion customers
with important and useful information to help you get
the most from your Orion purchase. It contains product
facts from our engineering and marketing staff as well
as contributions from our customers.

We invite you to share your experiences, questions,
and “discoveries” with other Orion users through this
Newsletter. Please mail your material to the attention of
Editor, Orion Express. Naturally, we'll give you credit for
any contributions. ORION

UniLab Macros for the
Power User

The UniLab command set can be easily extended by
creating custom commands specific to your needs. The
basic techniques are to use combinations of commands
to form Macros, and to use PC-DOS's “command tail”
feature to pass these macros to the UniLab from the
keyboard or from a DOS batch file.

For example, if you switch back and forth often between
the UniLab and a cross-assembler to make progressive
changes in your code, you may have found yourself
entering commands like this each time you re-enter the
UniLab system:

0 7FF BINLOAD TARGET.BIN (load new binary file
from cross assembler)

SYMFILE TARGET.SYM (load new symbol table
from cross assembler)

STARTUP (Start the target system up from reset)

42F RB (get a breakpoint at address 042F, reset still
on from STARTUP)

NMI (single step)
NMI (single step again)

There are a couple of ways you can automate much of
this procedure.

Automate your procedures

If you wanted to automate only the file loading part, you
could make a macro called LOAD-FILES like this:

LOAD-FILES 0 7FF BINLOAD TARGET.BIN
SYMFILE TARGET.SYM ;

Now, every time you want to load in the binary file and
symbol file with these names you just type LOAD-FILES.

Suppose you change the name of the binary file for
different versions. You can construct another macro a
little differently to make it prompt you for the file name
when you enter LOAD-FILES1:

LOAD-FILES1 0 7FF
SYMFILE TARGET.SYM ;

[COMPILE] BINLOAD

Using the command [COMPILE] immediately before
BINLOAD causes BINLOAD to ask for the file name
when the macro is executed, rather than when the macro
is defined (compiled). You could also have preceded
SYMFILE with [COMPILE] and then a macro called
LOAD-FILES2 could prompt you for both file names.

More time savers

The second part of your procedures could also be
automated by a macro command. For purposes of this
demonstration, let's define a macro and name it RUN.

RUN STARTUP 42F RB NMI NMI  ;
Now, you can just type LOAD-FILES RUN to do.
everything.

One point: If you wanted to set the breakpoint at an-
other address, you would have to retype in all of the
commands that are in the RUN macro separately. If
RUN were defined without the 42F address, then you
could supply the address as a parameter to the macro
when it was executed, like this:

RUN+ STARTUP RB NMI NMI ;

This allows you to execute 42F RUN+ or 174 RUN+,
or any address you want.

Putting these two together produces a macro which
can save you a lot of keystrokes:

LRUN LOAD-FILES RUN+
(continued on page 2)



(continued from page 1)

Create your own custom UniLab

Now, if you save your customized UniLab system to
disk with SAVE-SYS, your new commands will be
permanently added to the regular command set of your
system. You can get rid of them by typing FORGET
LOAD-FILES. (Using FORGET will delete every new
macro made since LOAD-FILES was defined)

There is another technigue which can take the place of
some of these commands, or can be used to extend
them even further.

If you had defined these commands and saved the
system, you could enter the system and execute the
commands immediately by entering from DOS:

C>ULZ80 42F LRUN

Now this “command tail” will be executed by the
Unilab after it boots up.

You also could have entered the comands separately:

C>ULz80 0 7FF BINLOAD TARGET.BIN
SYMFILE TARGET.SYM 482 RUN+

(Note: Type as one line on screen or in batch file)

Using the command tail lets you make very useful batch
files. You may already have a batch file to use with your
cross-assembler. By adding an additional line like the
one above, you can quickly get from DOS into your
editor, then to your cross-assembler to assemble a new
file, and finally to the UniLab, executing commands
automatically. A real time saver.

Now, if you end the command tail with BYE, then you
would automatically exit from the UniLab, and be back
in DOS, or the next line of your executing batch file.

The power of DOS and the UniLab macro capability
gives you great flexibility in setting up your own devel-
opment environment. So have fun and let us know what
especially useful macros you create. See the article
below for advanced programming information. ORION
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UP TO 15% OFF ON A
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New Programmer’s Guide

A comprehensive new UniLab Programmer's Guide is
available for advanced users of the UniLab and OptiLab
systems. This 82 by 11-inch, 45-page document enables
programmers familiar with the Forth programming lan-
guage to write advanced macros utilizing the UniLab’s
operating system. Differences from the PADS Forth
system are noted, and special words are explained
which are not covered in the UniLab manual. Material
covered:

File and Editor Commands

Accessing the UniLab trace buffer directly
UniLab String Package

Changes to the PADS nucleus

Examples of automated test routines are included, as
is a source listing of the UniLab Forth nucleus. The
manual, affectionately given Part Number “PROGQ", is
priced at U.S. $45.00, including airmail postage, and is
available from stock. ORION

Ask Doctor D

Each month our product gurus select interesting
qguestions asked by users for inclusion in this
column. Maybe some of Doctor D's answers can
help you too.

Q. [ understand the UDL and UniLab need four
overlay bytes in ROM space. | have code at
your overlay area. Is there anything | can do?

A. All Disassembler/Debug (DDB) packages now
have an =0OVERLAY command to relocate the
area that our DEBUG program needs. If you
type HO or press Ctri-F3, the help screen for
DEBUG will show the current location for the
overlay area. One common mistake in changing
the overlay area, is moving up too high. The
amount of space needed varies from proces-
sor to processor, but a good rule of the thumb
is to keep the low byte of the overlay area the
same or less than the low byte of the default
overlay address.

For instance, if the overlay area is currently set
to FFB2, then don't try to change it to FFC4.
This might make the overlay area cross a page
boundary, or try to use non-existent emulation
memory. In some processors it could even
overwrite the reset and interrupt vector area. It
is better to move it to FEB2 or FF20, allowing
the overlay area to remain on a single page of
memory.

Send your questions to Doctor D. We'll publish
the ones of most general interest, but if you'll
include your phone number, we’'ll give you a
personal call back. Write today! Right now!




Do You Have the
Latest and Greatest?

Here's a listing of the latest revisions of popular Orion
software. Check to see which revision you have by
typing the command: “.DDB” while in the Disassemble/
Debug (DDB) package. If you don't have the latest,
read below to see how you can get updated.

PROCESSOR LATEST REVISION
1802 October 23, 1986
6301 May 4, 1987
65P November 12, 1987
6502 October 13, 1986
6800 December 18, 1986
6801 May 4, 1987
6802 December 18, 1986
6805 January 13, 1987
6809E November 5, 1986
68000 January 14, 1987
68008 October 15, 1986
68HC11 May 4, 1987
8048 November 11, 1986
8051 January 29, 1987
8051P January 29, 1987
8085 May 6, 1987
8086 February 5, 1987
8088 December 18, 1986
8096 October 15, 1986
SUPER 8 May 5, 1987
Z-80 May 4, 1987
Z-8000 October 21, 1986
78312 May 4, 1987

SYSTEM PREVIOUS LATEST

SOFTWARE | RELEASE RELEASE

UDL MSDOS 242
UniLab I 32
OptiLab 3.21

UDL2.5 (Nov. 25, 1986)
UNI3.3 (April 1987)
OPT3.3 (April 1987)

How to Obtain Latest Releases:

Of course, if you haven't purchased a particular package
from Orion, call your local Orion Sales Representative
or our Sales Hotline to place your order. If ail you need
is an update, each is available for U.S. $50.00 including
airmail postage. Subscribers to Orion's Support Services
Option receive updates free of charge. The Support

Services Option costs just $500/year and gives you
free updates plus unlimited free Applications Engineer-
ing telephone support, and free factory repair of your
unit in case of failure. Ask for full details. ORION

New Convenience and
Power for Your System

Emulate with a MicroTarget™

Many customers have wanted to test their software
before they actually have their own target hardware up
and running. Orion’s new MicroTargets allow you to do
just that. The MicroTargets are completely functional
circuit boards built around the most popular micro-
processor types. They include RAM, Parallel 1/0, and
in many cases timer chips.

Even after your own target hardware is up, the Micro-
Targets can provide a ready means of verifying that
your Orion system is functioning properly. MicroTargets
can be purchased separately, and include the micro-
processor itself and a schematic of the circuit. You may
find that the MicroTarget is all the hardware you need
for some smaller projects.

Available MicroTargets are:
63PO1 64180 6502 68PO5 68000 8031 8051P

8085 B8086MIN 8086MAX 8088MIN 8088MAX
Z8 Z80.

Prices range from $150 to $300.

Emulation Modules Speed Hookup

As you probably know, Orion’s technique for perform-
ing emulation functions uses an actual microprocessor
in your target circuit. This technique, which we cal!
In-Place Emulation, eliminates the timing and signal
errors often experienced with conventional emulators
due to long cables between processor and target. The
result is that Orion allows your circuit to run at full
speed while you observe the performance in real-time.

Orion’s new line of In-Place Emulaton Modules™ make
connecting your Orion system to your target circuit
easy. Just remove your microprocessor from its socket
and plug-in the Emulation Module! The cabling:is all
done for you, and all necessary connections are auto-
matically made. Of course, if you have a soldered-in
microprocessor or extremely limited physical space
where the Emulation Module won't fit, you can still con-
nect to your circuit with ROM cables and jumpers —
another advantage of using the versatile Orion approach.

Emulation Modules are available for these processors:
6303R 63PO1 64180 6502 65C02 6805E2
14-6805E2 68PO5WO 68POV0O7 6809E 6809
68000 80188 8031 80031 8032 8048/P 8050
8051P 87P50 80C51VS 8085 8086 (MIN/MAX/C)
8088 (MIN/MAX/C) Z8 Z80.

Prices range from $190 to $390.

Call the Orion Sales Hotline, 800-245-8500
for more information on these useful
new products. CZRIOH
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TECHNICAL QUESTIONS & ANSWERS

1987

Requirements for the UnilLab

What

Compatibility

DOS Version

Disk Drive

Host Interface

Interface Connection

Copy Protection

RAM Requirements

Monitor/Graphics

are the Host requirements?

IBM computer or 1007 True
Compatible

Version 2.1 or greater

Minimum of one (1) disk drive,
preferably two (2) and
ultimately a hard disk drive

Via the RS232 High Speed data
link into the RS232 C port
(switch selectable @ either
19,200 or 9600 baud)

Requires a serial port
configured for data
communications equipment
connection (modem)

UniLab software is not copy
protected - it can be copied
to your hard disk for faster
operation

Minimum of 320K RAM for the
UniLab - if you are also
running the Program Performance
Analyzer (PPA) you will require
512K RAM

Hercules compatible monitor
card or EGA/CGA/RGB Text Mode.
Color, black and white modes.



TECHNICAL QUESTIONS & ANSWERS
June 12, 1987

'Common questions on UniLab Host Requirement:

Can the VAX be used as the host?

Yes. The UniLab is geared to work in a PC environment
enabling it to use the power and flexibility of the PC
however, CompuMech Corp., an OEM partner of Orion
Instruments, has reconfigured the Unilab to work in a
VAX environment.

Can a host computer that runs MS DOS but is not an IBM
or compatible run with the UniLab?

No. The UniLab requires an IBM PC/XT/AT or true
compatible. The UDL however, will run with a variety of
machines that run DOS and are not IBM or compatibles.

Can we use a CPM based computer as the host?

The UniLab requires an IBM PC/XT/AT or true compatible.
The UDL however, supports a variety of CPM formats
depending on the exact type of host computer.

Can the UniLab work with a dumb terminal as a host?
No. The UniLab is designed to make use of the power and

flexibility provided by personal computers. The power
of the PC combined with the UniLab Software makes the

UniLab a true engineering work station.

Will other RAM resident utilities, i.e. SideKick, etc.
conflict with the UnilLab Software?

Due to the speed of our communications we require full
attention of the host. The UnilLab, in most cases, does
not run with background tasks or desk accessory
programs,
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EPROMS and EEPROM Programmer

Q:

EPROM Programming?

Programming Variety Equipped to program most
of the standard EPROMS on
the market (from a 2716
thru a 27256) - consult
the spec sheet for listing

Uploading from EPROM UnilLab's programmer can be
used for both uploading &
downloading an EPROM
directly from emulation
memory

Types of EPROMS UniLab will program & read
both NMOS & CMOS EPROMS.

Speed of Programming Using a smart programming
algorithm, the Unilab
programs almost as fast as
Data I/0.

Common questions on the EPROM & EEPROM Programming

Will the UniLab program the 275127

The UniLab will program the 27512 with the optional
PM512 module. You will also need at least 64K of
emulation memory in an 8 bit application or the 128K
model in a 16 bit application.

Will the UniLab program PAL's and Array Logics?

No. However, the UniLab can program almost any EPROM.

Will the UnilLab program a 2708 EPROM?

No. The 2708 is an older style 1K EPROM that needs an
additional 12V supply which is not provided by the
UniLab.

Is the UniLab available without the EPROM programmer?

3
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A: The EPROM programmer is a built in feature of the UnilLab
which cannot be removed.

Q: Can the UnilLab program a microcontroller or single chip
micro with internal EPROM?

A: No. However, a variety of manufacturers are now

providing adapters which allow a PROM programmer to read
the EPROM inside a single-chip micro as a standard EPROM

The Stimulus Generator

Q: Stimulus Generator?

— Description The Stimulus Generator is part
of the Bus-State Analyzer Cable
which plugs into the EPROM
programming socket bringing the
signal out to .025 receptacles

— Operation The Stimulus Generator sends a
known bit pattern to the target
and uses the UniLab to read the
processor I/0 port

— Features Generated from the EPROM
programmer circuit, it allows
the capability to set/reset as
a group, individually or to
produce a repeating pattern of
8 signals from the keyboard

—~ Uses In system checkout, the
capability to build a switch
panel to allow system inputs to
be changed easily. The UniLab
provides eight latched output
bits - controlled from your
keyboard - used for system or
I/0 checkout
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Common questions on the Stimulus Generator
Will the Stimulus Generator provide signature analysis?

Not the traditional signature analysis, although you can
use the generator to change the inputs to the target
system in sequence and then compare the resulting
traces,

Iriggering for the Analyzer Function

Q:
A:

What type of inputs can the analyzer trigger on?

In addition to the address, data and control lines, the
UniLab has an extra eight miscellaneous inputs which can
be hooked up to external signals anywhere on your board
for extra triggering capability. You can also delay the
trigger to begin a trace after the event has occurred,
i.e. you can start the trace after the event has
occurred 50 times. There is also a filtering
capability that allows you to exclude/include a range of
addresses, i.e. as in excluding loop cycles which
otherwise could completely fill the trace buffer,

Can the Unilab trigggr on a write to the internal RAM?

Yes. The UniLab has the capability of triggering on a
particular register value by patching the target program
so that the register value appears on the bus. The bus-
state analyzer can then see it and get a trace or
breakpoint.

Can the UniLab cross-trigger between the analyzer and
emulator?

Yes. Using the RI SI command, the same triggering power
of the analyzer can trigger a breakpoint from the
emulator,
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Hook—up or Connecting to the Target

— Connection For the most popular
processors, In-Place Emulation
Modules(tm} are available.
This allows you to simply
remove your CPU from your board
& plug the emulation module in
its place

For less popular processors,
our traditional hook-up
consists of clipping a dual in
-line package over the CPU &
connecting the cable to that.
A separate emulation cable,
with a ROM plug, is plugged
into the ROM socket.

Common Questions on Target Hook-up and Connection

What are the advantages of connecting to my target using
the emulation modules?

Functionally, there are no differences between using the
emulation modules or the standard hook-up arrangement.
The main advantages come from the ease of use and the
durability., In addition, the emulation modules will
allow you to run with your ROMS still in your target
board. This is especially useful in using the analyzer
in a completely transparent, passive analysis mode.

How would I hook-~up to my single chip micro with
internal ROM or on-board ROM?

Most processors with internal ROM also have a piggy-back
version. Using the piggy-back version for development
is faster because you don't have to burn a new micro-
controller for every change you make in your code. Some
processors also have ROMless versions with off-board
ROM. With a ROMless application, Orion's emulation
modules would plug directly into the CPU socket. We
also make several piggy back emulation modules.
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"My board has four ROMs. Do I need four ROM plugs? How

do we hook-up two or more ROMs with just one ROM plug?

Orion's use of the ROM is an easy way for us to pick up
the required address and data lines. You simply need to
remove your ROMs from the board and plug the emulation
cable into one of them. The remaining control and
status signals are picked up directly at the CPU.
However, Orion's In-place Emulation Modules eliminate
the need for us to pick up signals at the EPROM socket.

How would I hook up to my processor if it is a PGA (pin
gris array) or PLCC package?

One way would be to set up a bus header since the
analyzer cable only needs to connect to a few signals,
usually less than a dozen pins. The second way would be
to use an adaptor which converts a PGA to a QUAD in-line
package. These can be obtained from a company called
Emulation Technology. For specifics, call Orion's
Application Engineers.

How does the MicroProcessor stop at a break point if it
is simply emulating the ROM?

The microprocessor is not actually stopped. Instead,
the target processor is put into an "idle loop" during
which a proprietary subroutine enables us to put the
contents of the registers in the trace memory where the
analyzer can pick them up. Once displayed, you have the
capability of changing the contents of any register as
well as patching any RAM or emulated ROM locations or
change ports.,

What happens in the "idle loop" and how is it
accomplished?

The "idle loop" is accomplished by continuously feeding
the processor a "jump minus two" instruction, which
makes it continuously jump to itself.
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How many break points can be set?

The UniLab can set up to nine software breakpoints or
use the analyzer's triggering logic to set a hardware
breakpoint. In general, breakpoints are set "on demand"
and in this sense an unlimited number of breakpoints can
be set.

AVAILABLE SUPPORT FOR THE UNILAB

Q:

A:

What kind of technical help or assistance do I receive
with the system?

The UniLab comes with a detailed step-by-step tutorial,
a handy reference card and an extensive reference manual
providing answers to virtually any questions which might
arise., In addition are existing on-line help
facilities, menu displays and a complete on-line
glossary of UniLab commands and features.

Why doesn't Orion provide schematics with systems?

Orion considers the schematics to be proprietary
information and they are not available for customer
access. Our technicians are fully trained im trouble
shooting systems problems. Therefore, Orion feels that
repairs should be done at the factory or under advise of
our application engineers.

Are memory or speed upgrades available for the UniLab at
a later date?

UniLab is both memory and speed upgradeable. When this
service is needed please call a sales engineer to supply
you with the details.

Is the UniLab hardware field upgradeable?

No. The UniLab needs to be returned to Orion's factory
for all hardware upgrades. When the upgrade is complete
Orion's technicians run it through a complete set of
diagnostics and reinstate the 90 day hardware warranty.
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General Functionality

Q:
A:

Is the UniLab a real time in-circuit emulator?

Yes. The UniLab provides both a real time emulator as
well as a true in-circuit emulation.

Do you simply emulate the ROM? Are you just a ROM
emulator?

No. We plug the target processor into your target
circuit with an emulation module. The ROM is emulated
in the same fashion as other development systems and
emulators, however due to Orion's innovative approach to
interfacing with each target CPU, UnilLab can work with
almost any processor.

What is the UniLab?

The UniLab is a microprocessor analysis system which is
actually four instruments in one. It combines a real

. time in-circuit emulator and an advanced 48-channel bus

state analyzer together with a stimulus generator and a
built-in EPROM programmer. All these functions are tied
together in a small, compact unit which is designed to
interface with an IBM PC via the RS232 High Speed data
link. It is an extremely powerful and versatile tool
for debugging microprocessor-based designs.

How does the UniLab work?

The UniLab actually uses your microprocessor hardware
itself to provide the emulation for the software.
Rather than have the CPU inside the emulator, Orion's
approach leaves the target CPU on the target board and
the UnilLab controls it externally.

Is the UniLab a logic analyzer?

No. UniLab is an in-circuit emulator combined with a 48
channel bus state analyzer.
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How is a bus state analyzer different from a logic
analyzer? What is a bus state analyzer?

A bus state analyzer is essentially an analyzer which
has been optimized for capturing trace cycles of the
bus. It will only run synchronously with the target's
clock.

Can you look at and change the target registers?

Yes. Once you have stopped at a break point, the target
microprocessor is put into an "idle loop" and all the
register contents will be displayed. At this point you
can change register contents. You can also examine and
change the contents of target RAM or emulated ROM
locations as well as I/0 ports.

How much emulation memory is available to the user?

The UniLab comes in three memory sizes, 32K, 64K and
128K. It is a common misconception that we use part of
this emulation memory for running the UnilLab software.
Actually, our software is run from the host computer and
the emulation memory is left strictly for the users
program. If the target program is larger than the
UniLab's emulation memory, you can divide the program
into smaller sections or you can add memory to the
UniLab.

Can the processor be started up at a specific address?

Yes. Once you have established debug control, the
UniLab has a GO TO command which will allow the user to
ad just the program counter (when at a breakpoint) thus
modifying program flow.

Does the UniLab support high level language debugging?

The UniLab is an assembly language debugger. However,
the UniLab can read symbol tables generated by the high
level language compilers or assemblers. With certain
compilers, the C Language Source Code can be
interspersed in the UniLab's display of the assembly
code.
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Does the UniLab support symbolic debugging and can it
read assembler generated symbol tables?

Yes. The Unilab can read symbol tables generated by
cross assemblers. It totally supports symbolic
debugging on an assembly language level.

Can we support bond-out technology?

With our method of emulation, there is no need of bond-
out technology.

How deep is the trace buffer?

Our 1K trace buffer enables the user to view
approximately 170 bus cycles.

How can you justify only 170 cycles? I would need at
least a 2K buffer.

The UniLab has extensive filtering capabilities as well
as four-step sequential triggering. The end result is
that we sort through the cycles that are not of interest
showing you only the desired cycles. In fact, you'll
probably find that the UnilLab, by virtue of its high
speed RAM truth tables has the most sensitive and
powerful trigger on the market.

Will the UniLab do timing analysis?

No, not in the same way that a logic analyzer would.
However, it does have a Program Performance Analyzer(tm)
or PPA which will give you insight into the actual
workings of your program by giving you both address
domain and time domain analysis for histogram displays
of program execution. In other words, it will show you
where your program is spending all its time, and how
much time it's spending on unknown sectors of the code.

Does Orion support PLM or any other high level
languages?

As long as the compiler will generate an Intel hex file,
the processor machine code can be downloaded to our
emulation memory and debug can continue at the assembly
language level.

11
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Can you make program patches using mnemonics?

* UniLab's software comes standard with the single line-

by-line assembler which allows you to make immediate
changes to your program by simply entering the address
and the assembly language mnemonics. This is a great
time saver. So, you would not have to exit the UniLab
environment and look up the codes in order to enter a
patch into your code.

Can you split the Emulation ROM in the target system?

Yes, in 2K increments. In other words, with 2K
resolution

Does the UniLab support 32 bit processors, i.e. the
68020 or 8386 or TMS 32020, etc.?

As it is currently set up, the UniLab is designed to
support virtually any eight or 16 bit microprocessor.
At the current time we do not intend to undertake any
hardware design modifications which would allow us to
work with 32 bit processors. However, I can put your
name on the wish list in case we receive enough
requests.

Can the UnilLab determine between a prefetch and an
executed instruction?

Yes. The disassembler will re-order the display of
cycles in the trace buffer so that the memory cycles
associated with a given instruction appear immediately
after that instruction. It hides from view the display
of program cycles that were never really executed.

Do you download Intel hex code directly into the UniLab?
Yes, our software provides the communication protocol to
download the hex file from the PC to UniLab's emulation

memory.

Can you do a memory map, part in target and part in
memory?

Yes, in 2K blocks.

12
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Can we use a PC or AT as a target?

Yes, the UniLab can work with a PC or AT as a target,
However, it does entail some special considerations.

Do you provide "real time" emulation and trace
capabilities?

Yes. UnilLab does provide "real time" emulation and
trace capabilities. In fact, one of the unique things
about the UniLab is it does not actually require that
the microprocessor be stopped in order to provide a
trace. In essence, what this give you is a real time
debugger as opposed to a static debugger.

When you say 32K of emulation memory, what is that
equivalent to?

The 32K refers to how many thousand bytes of object code
are in your program. It does not concern RAM, (i.e.
data space) as RAM is left on your target and not put
into UniLab's emulation memory.

How can you look at a stack pointer?

Whenever you are stopped at a breakpoint the contents of
the registers, including the stack pointer, will be
displayed.

Can the UnilLab read Motorola S records?

No. The Unilab cannot read S records. However, almost
any assembler or cross assembler that generates S
records will also generate an Intel hex file. The
UniLab can read both binary and hex files as well as
reading the program directly from a PROM. Also, several
utility packages on the market will convert S records to
one of the above formats compatible with the UniLab,
i.e. Avocet,

On your price list you say expanded mode next to some
processors., What does that mean?

Expanded mode refers to a mode of CPU operation where

any and all internal on-chip ROM has been disabled and
only ROM external to the CPU is used.

13
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Can you support the 80286 in protected mode?
No. We do not support the protected mode on the 80286.
What do I need to change from one processor to the next?

With the UniLab, all it requires is a diskette and cable
change. The cost is minimal compared with most other
development systems.

How do I down load my program into the UniLab?

There are two ways. One is to simply load your program
from a disc file. This will download along the RS232
from the Host computer to the UniLab's emulation memory.
The other way is to load your program directly from a
PROM by placing it in the Unilab's programming socket.

What sort of CPU do you have inside the UniLab?
The UniLab utilizes a Z80 microprocessor.
Can you emulate RAM?

As long as the program flow goes to RAM, yes we can
follow the program into RAM, and once we have
established debug control, we can set breakpoints and
single step thru RAM,.

Note: RAM must be available on customer target (only
ROM program map runs out of Emulation memory).

How many microprocessors does the UniLab support?

UniLab currently has ready support for over 150
different types of microprocessors.

Does the UniLab come with a cross assembler? Is the DDB
a cross assembler?

The UniLab does come with a single line-by-line
assembler, we do not have cross assembler support. We
have a list of third party vendors who provide the Cross
Assembler support which runs on the PC. UniLab DDB
software is a Dis - assembler -~ Debugger, not a cross
assembler,

14
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Which cross assemblers or cross compilers is the UniLab
compatible with?

Virtually any cross assembler or cross compiler which
will generate an Intel hex file or binary object file.
So, it's compatible with virtually any cross assembler
or cross compiler on the market.

What is the Program Performance Analyzer?

The Program Performance Analyzer is an extremely useful
feature that will actually show you where your program
is spending its time, and how much time its spending
there. The advantage to this is that you can actually
get inside into the real workings of your program and
then make modifications that will ultimately make the
program run faster, more efficiently, use less memory,
and ultimately give the end user of your product
greater functionality. It does so by doing both time
domain and address domain analysis which will give you
real time histogram display of your program execution.

If you have any further questions, contact our Applications
Engineering Team!

15



THIS SHEET REPLACES CABLE WIRING INSTRUCTIONS OF THE INSTALLATION CHAPTER

Connecting the UniLab to your Z80 target board with an
In-Place (tm) Emulation Module

Introduction

The In-Place (tm) Emulation Module is the new way to connect
the UnilLab to your target board: you simply remove the
microprocessor from your board and put the module in its place.

Please read all imnstructions before attempting to install

your new module, as imcorrect procedures may cause damage to the
Unikeb.

" Powex Supply

fhe module can even supply power to your target, if your
board takes 5 Vdc power and draws less than 1 amp.

Power is normally provided to the Z80 from the target system,
but, the ¥nilab can also provide power to the Z80 and the target
system by placing a jumper at the appropriate pins om the 3-pin
jumper header on the emulation module.

WARNING: If your target board requires more than 1 amp of power,or
dees not take TTL voltage, ther you will need a separate power
supply. When you use your own power supply you must keep the +5V
jumper disconnected-— otherwise damage to the UnilLab may result.

3-pin Jumper Header (see diagram on next page)

The EM480 Emulatien Module comes with a Jumper Header that is
configured according to your target system set-up. Please read
over the next section to be sure that the EMZ80 is hooked up
cerrectly for you.

Power Jumper (pins 1,2)

When connected, the UniLab supplies power to the processor
and target board. Disconnect if you are supplying power to
the target board.

Reset Pin (pin 3)

The 480 Emulation Module generates the appropriate reset
pulse to the processor. But, if you have peripheral chips
requiring to be reset, the Z80 Emulation Module provides a
Reset Pin where you can place & micro jumper and attach to
the master reset of the target system,

EMZ80.01 PAGE 1 OF 2



The Three Step Connection Process:

1) Remove microprocessor from board

With the module connection, the UniLab still runs all the
target code on your microprocessor. The module just moves your
processor a centimeter or two away from the board,

2) Plug module into microprocessor socket

Put the module into the microprocessor socket on the target
board. Double check that you have oriented the module correctly,
so that pin one of the processor on the module lines up with pin
one of the processor socket, ‘

3) Plug cables into UniLab sockets

Plug the 50-pin connector labeled "Emulator" into the left
socket on the UniLab, plug the "Analyzer" connector into the right
socket. Both connectors must be plugged in with the plastic "key"
on the upper surface, and the red edge of the cable to the left.

EMZ80.01 PAGE 2 OF 2
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A8 A8 | 5 e
A6 A6 6@
A9 Ao | 7 e
AS AS 8 e
A1 A1 ] 9 e
Ad At |10 @
SR Instruments© 1987 OE |11 @
A3 A3 |12
A10 A0 |13 o
A2 A2 |14 o
N/CCE |15 e
Al Al |16 @
AD AO J17 @
GND | 18 o—
D7 D7 |19 e
De D6 |20 e
DO Do |21 e
D5 DS |22 o
D1 DI |23 o
D4 D4 |24 o
D2 D2 |25 o
D3 -D3 | 26 o
N/C |27 o
"'N/C 128 e
== g8 9 R3 11 12 N/C 29 o
-2 o) w30
c2 g 26 —4—— GND | 31 o-
O-IMFI Al9 |32 e
= . A1g | 33 o} C'.J_o,t
A7 |34 o T uF
% A16 | 35 o}
Voo Ju;};er i -~ +5V | 36 o
6 4 3 1, P %%g §Z :—m R1
el —S ey s+ [ 17 R | 39 o~ AAAH R2
GND GND | 40 ®
IOR Kz | 41 v-:]
_ N/C 7 | 42 o
M1 Ki 143 o—]
. N/C c6 | 44 o
WR WR | 45 1
_ N/C ¢5 | 46 o
RD RD | 47 o
pin _ 3 ; N/C C4 | 48 oo
21 ) ———A15 |49 @
;:ig ‘_e@——r N/C ALE | 50 o—}—+5V
MRQ
AlS

U1 HCT132 Schmitt Trigger NAND gate.
U2 ALS32 OR gate.
% Connected to logic IC's.

D@G# 5126M |drawn by:PAB [appv'd:

Title: EMZ80 Schematic
DATE: 6July87 | o=

-Z INSTRUMENTS, INC




EM8-EC ANALYZER CABLE CONFIGURATION

N
-M6————7—+
—M5 2I
—M4 3 4 )
-3 4 I
—H2——p—4 |
—H1— |
—Mo——F—4
F—'—GND—|§+ 8
o —A19———+ |
W —A18 1o
2 —at7 _ﬁ‘"”le
—A16
g Y i—*ml
—RDD—
g —_HES—i—_’u!
—NM| —
8 —GND _4—7—-—412!
—K2
E Cc7? D |
S —K1 14 29|
H —C6 2 {
i J— | Z
B — oy
2 —c4 ‘——izg
—A15 H
——ALE 27
“INV I 28
-iNvo: | 29
-DTCY 30
e TN |
HACK 32
MCK* ES\ |
TCcy® 4\34
ITcy' 35 36I
MTCY® ! I
ALE' 37 {4
OE*
IDLE* 39\ ¢ |
CE' ) l. 4@|
= Ty
cz ‘3 I
c1 |4 44
co 45 3
A19s | A 4|
A18S 48
A17S ;94
A16S =0
vg
€«

To connections
on target

WP board

UDL Analyzer
Connector

EMZ80.05 Rev.B

M7 5 FOR 780 EMULATION MODULEE
206M——7 y7 ‘ :
o % Misc S0 Instruments © 1987
o—M3——{13(MOA- DRAWING: # 5181-Z80 DATE: 6July§7
5 —M2——{14 M7A)
—Mi—{is
se—Mo—q4 11
o— -
100 : A1Q 3 2 -
. A18 4+ sk
12 A1 7 6
g 5 AT6, us 9 8
+5v 2 us P
14 —2 < (A1 7E- AGE
16 ._RES_‘E,{',§<}_ A19E) (ROM)
NML 278 (] ) 1
K 5..U20 E; :IJ
20 ] 1L | A
oK Cc? 8 u1s [ 4f—
22 oC6 —47 us {of—
-~ ‘ —13 (a9E- 71—
248C5— 5 [$ CONT A16E) 3}
R u4 14 (CoA- A9
26 o-C4 8 c74) 1’" (ROM)
*—AlS 19 r 11 |-y
28 #ALES il
o———INVL]z] ug| | 8 Y20 :
30 Ui7,
U4 8 8 19 7
TCY T W(} =
32 e-CCK: ‘<]3§ u2i 8
—HACK ' ui4 3
34 oMCI* (AIE- { 7}—
o—7Cy AsE) 14—
36 o—TCY* Al
Qe ————AS-A15
——MTCY g+ ANALYZER 1 (ROM)
38 o—ALE— LATCH
. —LE" .
10 @ I__(;E-
: : U1 D
2% 2V’ LDATA
44 —C2 l e
o——-7Ct U9 if—
o 1t
o kies (DOS- 1 34—
N D7S)14—
48 e—A18S 18—
. A17S L] gro
50 e—A16S — (ROM)
IIDATA
sp—
— us g —
Internal Circuitry (D8S- }Z —
of UNILAB |1/ UDL D1 55)}3 —a
14
—J (ROM)




EMZ80 EMULATION MODULE HEADERS

ZmisEsE Instruments © 1987
| | analyzer cable

A12 A7 Ae As A4 A3 Az A1GND Ds Ds D4 Dg] |A19A17'*'5 R—E_éGND C7 CS Cs C4ALE
2 4 6 8 1012 14 16 18 20 22 24 26,28 30,32 34 36 38 40 42 44 46 48 50

FOFXXIXIIIPDOIRINEDRRRD PR X
PAPRIRRIRIFAAFIIRARIRRRIRR R
1 3 5 7 9 11 13 15 17 19 21 23 25‘27 29!31 33 35 37 39 41 43 45 47 49
AtgAzAg Ag A OE Ao CE Ag D, Dy Dy Dy [GND A;gA , RDD NMI K2 K1 WR RD Ajs

50-PIN BUS HEADER

emulator cable

0P

Yce, +5Y RES
uP ,

3 -PIN JUMPER HEADER

Title :EMZ80 Headers |Rev:B . ..
DWG®: 5188 | drawn by:PAB[appv'd:
EMZ80.06 Date: 6JulyB87 | =i i=5-Z INSTRUMENTS, INC




Z80 MicroTarget™

Port A
(adr 78) .
Port B Port C =—
(adr 79)_| (adr 7A)
Socket for ¥ o ey 1
Z80 processor BoX i I A0
or Z80 EM % BRI A1
i |B2® iR A2
1 |B3R I A3
B4l ! BT A4
B5: ®As
Soc;ekl )f:g B6 X ! [ A6
fom —1  |B7R iR A7|
(adr 0-7FF) c3® Wc4 /
c2l® Rcs
2Kx8 cil®l Wcs
]
RAM ] L .ng- .iBiQZ 4
(adr 1800-1FFF) ]
EIE
] ] E ]
[) 1) )
Programmable brmdmod
Peripheral I- .I '
Interface
(Port A adr 78) Vec  Gnd
(Port B adr 79)
(Port C adr 7A) | NMI- INT- |
(Control Reg adr 7B) pin17 pin16
ofZ80 of Z80
0 .l 00000000
®) / (@)
8 LEDs, /
connected lo : )
Port B of PPI
) (adr 79)

Consult the appendices of the Personality Pak documentation
for target board schematics
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= A0 3 u et 2
= 5 -
354 . 40 s 4
Fze p &1 ] a1 0 i ;’: e
7 ) ] “2 £ == 21 Lo I
iy o 3 ) : cs ;-7 Lo > =
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EISETTS

UNIUN INSTRUMENTS o s ‘

~——" ENBINEERING APPLICATIUN NOTES —-—

RE: 1M PC TARGET BYSTEM AND PHE UNILAR IX

The Undlab tan be used in applicaticrs that, reauiire bthe use of
arn 1R DE as the tarpet systewm. ALL Unilab features aire avallable
to the user, including brealpoints, single-stepping, etc.

HARDWARE CUNFIGURATION

The primary considerabion in such an application {s that a
clrcuit must be corsbiructed to Filber out refiresh cyveles due to
the dynamic ROM; otherwlse orne will ueet a trace.full of relfresh
cveles {nstead of pmrocessors cperaltionsy and debugpger contieol will
be fnpossible. This Flilter cireuil can be LOilt

ore a sbtandard TR
PC protatype card and ds {llustrated on page &2, Bus headers

should alse Le installed o bthe protobyvpe card 5o the necessary
analvzier and emulabor cable cormeebions

car be wade, ag sheown on
pauves 4 and 5, ' '

The analyvzer cable will also reed to be madiFied in order to
praopercly clocle in the bus cveles, as shown o
existing Llue wires that veed bo be chavyed
completely, and vew wire should be
in the Unllab reference wanual
cablas. .

-

panpe 3. Vhe

should be rvenoved
installed. Refor to Apoendic 1)
o omenre inFormabion ooy cusbom

HUOKING U 10 THE TARGET 1DM pe
" Unce Ll Filter cireuil ims made and the aralyzerr cable has
been nedified, bLobh cables can be hooled
then Le lrnserted in the 18K PC.
shovin o papes S and 6. .

up te the card which can
Cable-to-card cormections are

The analy:zer cable has cormections uxing to the
cormectorr, bhe Filbter cireuit (Jdevebed by CITT ),
clocl peneratoriand sprocesams. The ML 1ine must be input through
ah dnverter (or a spare NOND gabe or the filter cireouwit) Lelore
Leiny attached to the NMI pin o the B9H0G.

EE-pin edye
and Lo the PC

Nobte bhat the lower address and data lines =n the ewulabo-
cable van be picled up by plugging the RUOM emulator
vacant UM scclal on voour tarpet boaed. If you plan to eaglabe
the'pe EHLUY, that RUM can be replaced directly; howsver, before

thJhg Lo emulate it g vecommended that the analvzer be used Lo
trace the taryet activity.

plug into a



CUILT

Analyzer
conneclor

N
ot «WW}‘

4;, W
cotineclor ﬁ%{

UDL=PC INTERFACE CIR |
3 ‘ 0. (pin 26)
o on 8U8B8 processor
o
TH TR TR

Prolotype Board

U - 7TAALS3T73
“UZ - 74ALS00
U3 - 74ALS 20

~Ud - 74500

UUUMHIUUUHHUUIHHHHlHUHHIHUUJ

G6Z=pin IV 170 conneclor

UDL analyzer

PC edge cable
TN
T e U N 3
D12 - 6 3 TCcy- :
e - {@\@vﬁ o
D13 > .
' : . €6 \m 22
019 ~¢|—RESI- 4{%06 L 03
S5 L M
15V 15V
11
| ._ D20 ~< ALE
1
, L).... 3l ol2 €S {24
pu" Al ~clip Lo (I’C)‘( — ? — C /
i of ' —| atsars |— | '
P SEN B ~
80%”0@55&(‘ | Laten | |
15V 20 io_

i

ORIOM Instcuments © 1988
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IBM-PC/UDL ANALYZER CABLE CONNECTIONS

v .

G62-plnedge ANALYZIEN col'meclor signhals
_connector  _Pingt  Slgnal

- 1 M7....

- 2 MG ey

- 3 M5 -

- 4 M4

- ] M3

- 6 M2

-0 7 M

- 0 Mo

B 9 GNL
A2 10 AIOE
ALD ‘ i1 " AfOE
INE 12 - AITE
NG 13 AIBE

- _ 14 A5V

- 15 * LD
PCNES- 16 . NES- (lopln 11 of 8204 clock gon.) R
yoUs NMI 17 . NMH——\lo\plnl?olﬂooﬂlu’} - wnetlon é.cka(
GND 10 GND N
G 19 K2- - R
(CKT) 20 c7 ’
B2 21 IK1-
(cKny 22 C6

o1 23 WH.-
(CKT) 24 ch

D13 25 no--
A1 26 cA .
ALS 27 MBE
15 20, ALE

- 29 INVI

- 20 INVO

- K] DicY
-, 32 cCic

- ‘33 1ACIC

- 34 MCK'
(CKT) 35 oY

- . 36 Ty’

- ar - Mrcy'
. 30 ALE'

- 39 OF'

- . 40 oL
- 41 . CcE

- . 42 OEE

- 43 . Gl

- 44 G2

- A5 _ Gl

- : 16 co

- ’ A7 Al9S

- 40 AlES

- 49 AL7S

. 50 A16S

_L(._



IBM-PC/UDL NOM CABLE 'ZCQN!\IEC'I'IOI\!S

RO
G2-pin edge 11OM conneclor sl{jnals

~tounector . Pin#t Slak!
. 110G,
AT 1 AAE
A9 2 A2
AlG - 3 AIJE
. A24 4 ATE
A2 5 ADE
A25 6 AGE
A22 7' AQE
' " A28 o - ABE
A20 9 AVIE
N27 10 AE
B12 i OF’
Thoso connoclions can A20 12 " A3E
nlso Lo mado by plugging / A2l 13 NOE
the UDL 11OM plug ho o A29 14 A2E
vacanl ’C 11OM sockel \ - 15 - CE' -
(or tho 1HOM ULOS sockel . N30 16." ANE
Il emulaling). _ A 17 NOE
B33y 10 GND -
A2 19 D7E
A3 20 Delz
A9 21 Dok
MM 22 © D5E
AD - 23 DIE
AB 24 DA
KN/ 25 | D2E
A6 26 D3E
- 27 ~ DHE
- 1 20 . DIioE
- 29 D12E
. 30  DuE
- J1 DI3E
r 32 - - DoE
R ©ag DIME
- 34 DiIsE
- a5 DA
- : 36 D6A
- a7 DOA
- 30 D5A
- . 39 E DIA
- 40 DAA
- 11 D2A
- 42 DIA
.. - 43 DIBA
- 44 D14A
- A5 DBA
- 6 DI3A
- 47 DOA
- 40 - T DI2A
- 49 - DIOA
- 50 . DHA



GETTING N VHOCE

Before tracing the PC targeb program, one must configuee bthe
Uridlab sofluare for an IO PC tarpgebt as Follows:

LI
\

!
LHLLI

P Lmulator Memory Enable Ltatus:
llo Rewory Enabled oft

e ole
bEG' ok

EMCLR clears UndLab: emulabizn mewsry, allowlng the analvzer bto
trace the target wamory executicn.

PCPATEI enables the disassembler/debuygper to vecoprize bhe
diffarent cycle types. They are identified by the high 4 bils of
the CUNT coluwan of the analvzer displayva: :

FETCH - 49 teo SFOCUNT

RIZAD , 6o to €F CONT
WRITE. Ca tao CF CUONT
ourruT A Lo @F CUNT
INPUT E@ Lo EF CUNT

L BEB' disables the Unilab's segmanted wode, causing bthe trace to

show phivslecal wewsmty localions (as opposed to a HEGrolflfget
addrress Forrmab) .o

Whern a startup command is issued the Unilab will issue a reset
to the 1ol PC and the first cveles will be btraced.  This should
Include the 0086 reset addrvess, FFEQ. The disaszsenbler way
cccasiomally be oub of syvnch ab the beuivning of the trace, bub
cshould be five once the Jwep is made to the wain body oF the B10US

program, which s at E224 hex for this particular IBM PC cleone in
the erxamples that Follows:

resutting o
(Trom tou of buller)

cyh COHT noR bain ’ nonin KIsC
0 AR TITY ENOAEQAAFR  JMIP E4@4, T 20d: HELITL] edo2gey
b AF LA FC L LELELILE 11111199
1 AF EVQS F CuLI LELLLLLL f1Lnele
0 AF EQRG Lovo Hv L, @ T 09¢dada
it AF £l EGNY T ne, e LT 1910eece
C AF EQON EGOI LUt 03,0 (HLILET Heelte
D2 M outd TLLETLNE 1eedeetl
FOAF EQRC Dhooed KUV 11X, 300 i THTHETET 1ettlen9

19 2 0303 outd LLEIIILE o0deeelt



13 4F CoRr Ee | uur nx,ne HOEEELY [1tetine

A 4F EQIO TELY INC N HLEHLLE e
152 300 80 ould LI e
17 AF EAI2 Beud MUV DL, DO LLELLELL 1@l ]eqg
1Y AF Feid g - Ut nx, e SOLELELE Lhert e
I AF EQLS EarE LuuP Ee15 FULLLELL [ 1eeela
102 Ju0 8t outd TEELIIL SL1oea1e
LEAF ERI5 EQrE Luup €015 FLLLELLL HLleeote
cl AF EQLS eere Lo 915 LELIELLE 1l ieeol1
A AP BOIS ESIE ~ Luor E@1s LLLELTLL Tlleve]d
2l AF LOIS EEIE LuuP EaLs TEEIEETL fH1eaole
< AR EVLS ESIE Luoir EQLG HELULTIE tievele

g n o *Y (trace resune)  Home {tep) n IN trvom step n) T (hrow n=-5 )

Ire this wade all of the tridpgeving capabilities oF thie UnilLab
canrn be uswed. .

If veurr display deoes nob appear correck, buen of F o the
disassenh e te uel a cycle by cycle display of what's happering.
This may help Yy A dehévmining bad cormeations cn any of the
Unilal irputse o )

t

INsHE ol
resetting
(Tem toy of bufler)
eyl CUNT om Dmy tpnen mise

O AP TTTQ BN LILELLLL (11e1010
AFTTFL 94 LLLLLLLE Q0091w
AFFIFE Lo LI 1)1e00ed
AFFFFI 93 1LLLELTE Qoeoopng
AFTECATQ LHLELEIL 111 10eed
AFFIFS €8 LLITEITL eQeeag
AP COQA TC ELOLILEE 100 ELLey
A EQAS FOOLELEELNL BRELLR1D.
AF BN I3 TIEIITLE 19110299
AF EQOT ™ LLLEEELT edgezaga
AF EOO EG LITLIELE 11100110
I A EQRT M LLLLILLL 1oleeede
U AR ESONEG ELILLIIL T10qaLte
U 2000 @3 LITLLLEL eodvaeoe
E AF EQOD DI LIILLITL Looeed)
FoOAF ENQC A LLLLILLL tolt1e1@
102 203 e ILHITTN ee2edeoe
LU AF £eQ0 08 Lt Heligee
12 AF EOQE @3 11111111 tadndall
13 AF EQQF EE LLLILLIL LH1en119
P AF EQIO TE LELILLLL TEfnLLle

o Un o Y (trace resume) fone (top) v I (Tven step nl T (from n=-5 )

3~ CY LI oy —

= =



USING 111E EnulnTun

T use the Unilalb' g 2t lal {on capabilities yeau {11 have tn
Flvst read e the PC' e BLUS RO, Flvrat, twwn the po 2 ang

remove Lhe NUM. The UniLab's el at o plug can then_be irsetpd
in this sochal., ! )

Nexlt, read bLhe RUM ints the Unilalb as degcvibe@ ire seckion &
=“f chapler ¢ or the reference marual. Nenember o ernabnle bthe
preper wemoy segment that yeoug wish to emulate. n disassenbly
1 ety shauld sliewy vou the same code that was execubted when
the aralyzer tiraced the pu activity in Lhe above exanple:

RO 1 by :
frro EH@iEUUﬂFQ JHi B4, Feag,

SUL T

Lo g CLy

Lo -
EQOG 1099 MUY N, o
Lot Eomy wr n, n.
Len £603 ot 0, ne
LN VTR Nav DX, 300

b EE ] ot by, e
LY rece o ING 1

L2 g~y g
L0lh tE 0ur b, A
0I5 E2rE LUUP EQ15
BT LEFE . L oy
9 poyy KOV 1L, 97
L0 663 0UT 63, L
EQID oULo HY X, S

Issuing B sbarbup shmuld'regulb in the same trace that was
obbtained wlier the analvaer did a trace. In gnulaticn mede, any af

the triggering capabilitiey are avallable, and emulat i HEnzay
can be alber;-ed,

USING THE DEBUGBER

Tz gainr debug conbral e an Uab0 bLased t
Arouram wast {nstall the reguired pinter
QU a5 yeseribed in the vaos/opug tarpet notes. There are also
cpbticonal peinters that wust be Installed fope the NMI apg Binple-
Btep fFealuyey, Toda this one must Fivd anm unused povtion of
emulat o Memwzry (or create a “dummy? nMeEnory segment) e insert
the 'cede. I wur Pl-clone Lhere Was enough space to de this just
before b reset vectoe, starbting at Frep hee

arget system, L))q use.
at locabicns wogan..



HCD 15 N

TTED CI106060000r@ KOV LE), 1 p00
03 Croseuedutre poy W, re
109 LTRCONMROrd MOV L), Feo
TEUF C7oGeLeeuIre oy W1, rrot
ITES  L70G8E0000r0 Kuy (£],re29
[ICU Enestooare e EQ0A, [0y
TH19 CT60A0RUITF HOY LAd, Fr
[TFG ENCUFTOre  Jur FRCD,Fodds

5o vow when a STARTUR lg issued the trace will appear as-
follows:

STiIup
resetting
trom Lon of bulfer)

eyl CONT non biin e mise
8 AF FFF3 CIOGRA0QDIFF MUV a1, Frot TLLLEEL 111etete
709 A DLvirite intervupt 11 LEETHLL 1eloead
0 C& 5 FF weite Interiupt 11 PLLLLLRD B
b AFTITG ENCOFTOONG I3 [FCD, 1000 LI eeodaega
£ AF FICD CT060C0004EY HOV (6, Foed LLLELILL Tlegeild
i €8 6 8 weite interrupt X HHELTTT 0020009
6 C& 7710 weite Interruot 41 LU 1 teeds
Fi AP TTD3 CTR600000IFF MOV 10, FIDL LEELHELD flowattg
W Cd 0 0L weite interrapt 12 HHEHE falieeel
IE L8 9 0F wrile interrupt 12 PO fHn
LG AP FTOY CI0G0Neederd MOy (11, Foed HEELLLD [edettt
@oL N weite interrupt B2 THILTHL ¢o9g0a00
€6 LY B IY weite tnterrupt 2 THLLHT [ 1eead
& AP TEUF CTR6OU02BIEF MOV L3, FFDL LTI 11eeettl
el te U Blwrite Interrapt 13 LEELELEL fet1eet
€€ L9 DIF weite interrupt 13 . - HEIH e
el AF TTES CTQGOEoRare MUy LE),Feea (LR 1erete
35 L0 Eed weite Interrupt 13 LIHETEHD 00920009
Jo C8 T FO write interrupt 13 AHOLOUTL (L feee
30 AP TTED ENOAEQRQFR  JdP EoRA, Fede. CLLLLLELD yregant
JCAF EdOA TL tLn : LLLLEEL Tei e

'y Dnoor ~Y {trace resume) Nome (top) n IN (Urem step n) T {from n=-3 )

Now cne can pain debuyg contraol as Follows:

RESET EOID AU resetting

1=£910 F=f@@2(--—odi‘sz—a—p-c) NX=6AY9 [X=0024 LX=0209 DX=0300
L5900 DS=000d 55-0000 EY=0000  5i=00'4 DP=FFF2 DI=15C0 51=£034
Ll L6063 UuT 63,1 next step) ok

o



At the above brealtpoint vou can see a display of all kargeb
registor contents and a disassembly =l the nent Irsbtructicrn to be
enecuted. Mabte that when a Lirealipeint is cbbtalred in thia

marne
the PC wily rebool since

a target reset command wag lesued.

The Unilal command ‘N2 Wwill allew the uszer ta single-ubep

thicuuh the mrzgram:eode,  and CNMIT will allew the user o follaw
brarchey: )

N : - A ‘
IN=EOLD =1 002{---0ditsz-a-p-t) MX=GNIT DX=DAZA CX=0029 UX=0300
LS-1o00 D5=0009 55=0ude E5-p029 5P=0054 W=Frra vi=15C0 51=E054
telu oceo MV Ny, s lnext step) ok

Une can jump ahead Ir the pragram and

et arsbhoe brealipzdnt
withzut resellity the system as ol lows:

(L]

1=E@44 FMdaR (-—oditsz-a-p-c)  (1X=1193 DX=d24 UX=7029 DX=0300
L5100 DS=F0ud 55=0030 E5=rede  Gp=0irE Dr=FTr2 Di=15t0 S1=E@s5A
LO4Y  Eere LUOI £944 {next step) ok

Ml

10=£044 F=F102(---odilsz-a-p-c] NX=1103 DX=qyen EX=TCFF DX=0300
US=0900 US=9ed 650930 £4=F oaq EP=Q3IE UP=ITFE DI=15CD SI=Ees4
LA LerE LUUR EQ44 fnext step) ol

N .

11=£046 f=f0@2(--~0dllsz-ﬂ"p-cl MX=1121 LX=@e24 LX=002d¢ DX=0300
LE=T 900 115=F 009 55=¢¢29 ES=I000  SP=0JFE LP=FFra DI={500 S1=E¢54
L6 3ece xun oL, ne (next step) ol
UDNIT . : o
10=EQ5Q =M W46 {~=-0ditsl-g-P-¢) NX=0¢39 DX=0070 CX=0009 DX=0300
L1 000 UG=F 029 55=000 ES=F20 5P=QJrE LP=QIEG DI=P4EG G1=ER6Y
Lus9  CDOE JHI EQGO {next step) ok

Nl )

I=LR68 F= 146 {---0ii T52-a-P-¢) 11X=2000 UX=@070 UX=0000 hX=0300
Cli=l 9y DS=F 040 55=0030 E5=Fove 5P=R3FE DP=Q3E6 DI=0AER §1=EQC0
LU0 Loi4 MUV 1L, 54 {hext stepl ok

Uhé can unichkly pet by the Initializaticn -

oubine by dedng a
BTARTUD and then a NOow?

command after the PC has rebooted. In the
S Enample below, the pe has been rebooted by the Urilab, and then
Uridlabh ool tware has bean loaded fnbe the  tearget PCE 0 NOW?

ceammard shaws the target PC in an infirnite loop that is loal iy



at the COML sevial 170 poct (3FD hex)

Fore & Undlab cormect ion
that is nob there:

Rut? :
eyl CUNT noR onin . ) lonin . Mise
UL TN 2| R G510 (HELLenL ranter
-0 A9 T5B6 eJEC” vy e, e {1 tetten -
=00 49 F300 T6CRet 1EST 0L, 1 LELLELeL reveite
- B 3D 6A fng . : HOLELL teritet9
=9 49 504 Dhrbeg OOV DX, 30D LTI Qoedeel !
=91 e TS0 EC IN AL, DX LLEELTE 1hnielnie
U5 B0 ES dnp FLULITLL 1L1elled
=496 40 TH00 1 6Ladl 1E57 i, 1 LEELLLLL toltlele
-0F 49 1504 parnes MOV DX, 3r0 LELENELL eeedaatl
-0 49 1507 EC IN L, DX JEHTLEL 11riet e
S0 EQJrD 6@ dnp CO R Lratiae
=00 A9 1500 ToLeal 1E5T N, 1 ‘ fILLELEE 1R1LiRIR
S04 A% F504 LOrnad’ MOV 1X, Je0 LICTLLEL Qeeeaatl
-0t A9 F507 tC ©cIN L, DX FLLRELD) BLSleple
-1 B9 3D 6e dnp LOCLEERL T hotTed
~rd 49 1500 16021 TE5T 1, 1 (LR 1elttel
=1 A TSR L Ded FUV DX, 2D ' TELLELED @0@eel]
-6 W FGUT U IN L DX CEELLELL F1Eted 19
-9 U6 e . HHECUEEL 1111 iod
=75 A9 TG00 | GLeal TEST L, | LITEILY feltleld
-Gl 49 FH0A Prned Y DX, 310 HTEELLE geaedelt

Pg Do or Y (trace resume) lome (top) n IN (from step n) T-(lem n=-5) ok

Uncre a  starting point is esbablished Foe an area of interest,
the pomeoergl Lrdpuerivg capabhilities of the Unlllab can be
utdlized o alleow the user to lool speciflcally at what he io
Interested fn. In this way the user carn move Chveugh his pyopram
and cbLserve his program Flow as the PC 8200 execubes k.

Paul Larna, Applicaticns Enpinesring

~\\-



IN321 - 854 INSTRUCTIONS FOR 45

. . o &
EANAN
' \

“““n noanp DEScRirrion

.

14617 plugboards for the IUM AT compulter liavp o 4" x .1

17,4617-1, 4617-3 1pMm AT

VO CHANNEL,
COHMECTORS

?

"0 UNIVERsAaL BRACKET

A unlversol Lrocket Is providad for motn
cclors; It con afso be usad 1o secure th
cctor, See fig, 3.1, The D-suliiminlature

g one of 4 1/0 con.
o hooard without 6n 170 con-
9-ph AMP 1o, 745 12-2; 15.

I AMP no, 7451 13-2; 25.pin AMP no. 745114.2; or 37-pin AMP no.
15116-2 or !qu‘vn!en( cotnector iy Lo used | thelr dimenslons
el Mg, 3.2 0 IR the biacket and compulter,

'\\ I

% (8 reglitered trademeark of liternational Ousiness Mactiines
w grtere

VECTOR ELECTIONIC COMPANY, 12460 Gladsto

\

)

,-ﬂ—-

]yﬂ Dimenstony # ,p19"
V

From Edne Of
Brace To Cent

tiline ‘

ne Avenue, Sylm

.

ar, CA., 91342, phone (818) 365

9661

e

pattern lor Unrestrictod compangent placenient, Powaer nnd around -~ _REARPANEL
i turround the orld patiein on Lot thg com yobient-ond soldor slde —~
the board, The power and Around buses arg q:ounoclcd to + 6V and [ @ (_-«:_,] U;l [9]
ground ping ol the odge connectors, . [T E_”_I TS’ F 1 K3 FE? ng‘: k
Unlversol O-subminiature ang g X A" patterns ore provided on the 3 E E E g 3 E E 4 ?j ¢ g -
rear Lboard adge, L - ko xE &% = 3 =
A layout sheet Is provided to ald In I.C, ond componant plocemant, g _ ; E g ; g _: :: E g é E
A univertol brackat |y provided for four sizes of /0 connectors or 1o : o ] x E ] - 3 [ E -
tecure the board Into the computer chossls, ’ 3 l. 15118 E I3 EA9|Ed= FA5 (R 3
3N . ] ] o C 3 < 3 £ ]
FIEN NI EN T &
2.0 CONNECTON LOCATION AND NUMUEIING . L & FIE N
oM n;o(hulbomd connectar focotlons e shown | tig. 2.1, i } N t : L :i Ei 2 ;1 L] 't' :1
Motherboord pin numbers and signal wames nrg shown In tg, 2.2, 4y L ;‘{ T "# -L;L{; LY'
1/0 PIn Slgnal Name 110 Pin Signal Name A ::D ~ " v
| -1/0 Clt Ik Ut GND ER NI ER 5
N2 SD7 32 RESET DRV B
A3 sD6 03 15 Vde J ] ¥
A 505 B4 mnmQo 1A=
NS SD4 135 -5 Vde
NG 5D3 36 nnQ2 - @
A7 502 07 12 Vde M ﬂ ]
NG 501 138 ows | @™ > —
IRAY:) SDo 39 112 Vde
NLD -1/0 ClH noy 310 GND
AYD! , NEN Bl -SMEMW — .
/.\35 : l g,’:;g g:g -ISC,;/IV'\;_MR 1/0 Pin Signal Name /O Pin Slgnal Name
o4 : 1,;; SAL? 1314 -lon Cl SBHE DI -MEM CS16
g " lsnle 315 -OACK3 c2 LA23 D2 -1/0 C516
- SAls 316 - |DRQA3 C3 LLA22 03 nQio
- 1 SAlL4 1317 -ONACK] CA LA21 D4 Qi
v | SAL3 ulg onQl C5 LA20 05 mnaqita2
— - SAtL2 319 -Refresh CG LAL9 DG InQts
sAall 1320 CLIK c7 LAl8 7 - INQLa
el SA10 uB21 - InQz c8 LAL7 BL:] - DACKoO
A22 5A9 322 Qe c9 -MEMR L9 bRQO
N23 SAQ 1323 naQs Clo -MEMW D10 -DACIKK5
24 SA7 324 nQq Cli SDOB D11 unrQs
\25 SAG 325 Q3 Cl2 sbog D12 -DACKSE
\26 5A5 326 -DACK2 Ccl13 SD10 013 DnQe
\27 ' SA4 327 T/C Cl4 SDI11L D14 -DACIK7
\28 ! SA3 328 BALE Cl15 sbl2 D15 onQy
\29 SA2 129 +5 Vde Cle SD13 OI6 15 Vdc
\30 SAlL B30 0osc c17 SD14 D17 -MASTER
\31 ) SA0 031 GND cls SD15 0lg GND —
: FIGURE
. 2-2
. 37 Pl ———
| ——2s Pl ——
' FiGune ~—18 Pl —p lc.:'v;z"r:&” :
3.1 l*" Pl Screw Hole .



Appendix B: .
Sources of Cross Assemblers and C Compilers

The UniLab software is designed to work with any assembler
or compiler. The only thing the UniLab needs is the object code
in either binary format or INTEL hex format.

Even this hurdle can be overcome with one of the various
conversion programs on the market. ' For example, Avocet has a
~product which converts Motorola S-records into binary format.
' See the Vendor listing for Avocet below.

As a service to our users we have compiled the following
list of inexpensive cross assemblers and compilers. The two
character appreviations indicate the sources listed on the
following pages. We would appreciate any user feedback so that we
can keep this list current. '

ASSEMBLER COMPILER
'PROCESSOR SUPPLIERS SUPPLIERS
1802/5 25 AV MI WE AA EN RE SD UW
6301 25 AV CY EN LO RE UW . IT AR

. 6305 AV MT RE
6502 25 AV LO MI EN RE SD - : : MX
6800/2/8 25 AA AV MI DM EN LO QU RE SD UW
6801/3 25 AA AV DM EN LO MI RE SD UW " AR IT
6805 25 AV DM EN LO MI RE SD UW IT
6809 25 AV DM EN LO MI RE SD UW IT
68000 25 AV EN LO QU RE SD UN UW MX IT MT LA UW
68HC11 AV CY LO RE SD UW AR IT
NSC800 25 EN RE MT
8048-50/41 25 AA AV CY LO MI RE SD UN
8051/31 25 AA AV CY LO MI RE SD UN US UW AR MC
8080 EN LO UN .

8085 25 AA AV CY EN LO MI RE SD UW MT

8086/8 25 AV CY EN SD SP SW UN UW MX MS MT LA
8096 25 AA AV CY LO.UN

zZ-8 25 AV AA CY EN LO RE SD UW

Z2-80 64180 25 AV AA EN LO MT RE SD US UW MX KY LA, AR
Z2-8000 25 EN RE UN

Vendor List begins on next pagé.

2500 AD Software  (303) 264-500( or |-800-842-B1Y4Y
Avecet Systems, (%02) 134 -O15] or 800 - UIg-E500

March 25, 1987 Page B-1 _ -- Appendix B --



IT Introl, (414) "276-2937,

C cross compiler for 6801, 6301, 6805, 6809, 68HCT1,
68000, 68020. $1950.

KY' KYSO, (503) 389-3452.
C cross compiler for 280,

LA Lattice, (312) 858-7950.
C cross compiler for 68000, 8088, 280. $500.

LO Logical Systems
6184 Teall Station
Syracuse, NY 13217 (315) 457-9416
Cross-assemblers for a variety of processors.

MC MicroComputer Control, (609) 466-1751.
C cross compiler for 8051. $1495.

MI Midwest Micro-DelTek, Inc.
5930 Brooklyn Blvd. ‘ i
Brooklyn Center, MN 55429, (612) 560-6530.

Limited macros, cross reference, conditionals, 1K of
object/minute. $300. :

MS MicroSoft A
10700 Northup Way
Bellevue, WA 98004. C compiler for 8086, 8088. $495.
As of release 4.0 of their software, MicroSoft does not make
ROMable code directly. You can purchase utilities which are

supposed to make the output of the MicroSoft compiler into
ROMable code.

NOTE :
Microtec Research is not the same as '"Microtek." The

MicroTek symbol table format refered to in the SYMTYPE menu is
compatible with the "MicroTek/New Micro" products.

MT , Microtec Research
Box 60337
Santa Clara, CA 94088, (408) 733-2919.
C cross compiler for 68000, 68008, 68010, 68020. $1750.

C cross compiler fog 8085, 280, 64180, 8088, 8086,
80188. $1550. :

NM MicroTek/New Micro

Supports a wide variety of processors. Call for latest
product availability. (213) 538-5369.

March 25, 1987 Page B-3 -- Mppendix B --



UW UniWare :
‘Software Development Systems
3110 Vioodcreek Dr.
Downers Grove, IL 60515, (312) 971-8170.
8 and 16-bit cross-assemblers, $295.
C cross-compiler for 68000, $595.

WE Westico
25 Vanzant St.
Norwalk, CT 06885, (203) 853-6880. $225 Macro, $225 Linker.:

WW Western Wares
Box C,
Norwood, CO 81423, (303) 327-4898. $395.

All of the Intel Series III MDS software can be run on the
IBM PC with the UDI package from Real-Time Computer Science
Corp., P.O. Box 3000-886, Camarillo, CA 93011, (805) 482-0333
($500), or the ACCESS package from Genesis Microsystems, 196
Castro st., Mountain View, CA 94041, (415) 964-9001.
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n: Orion
Sawrrom GOGLE'T

Re: UniLab 3.31 Files

Date 24 tlay U7

A number of people have asked for an explanétion of the files

that are on the UniLal disk.

UniLab Sales Demo:

COMUAND  COM 23210
AUTOEXLEC BAT 128
CONFIG SYS 128
INSTALL BAT 2176
EDIT33 VIR 8533
UTIL33 VIR 4450
L1B331 VIR 8578
L2B331 VIR 8873
MEN331 VIR 6683
UL331 VIR 3276
OLASM331 VIR 6467
ULZ80 EXL 46176

. ULZ80 OPR 2962

i ILZ80 MCR 14602

w(NTI331 ovr 39744
UNI331  OPR 1130
CUNI331  QCR 8633
UNILAB  SCR 41984
280 "TBL 5155
DEMO2 BIN 384
DEMO3 BIN 2048

" DEMO4 BIN 676
DEMO SYH 128
DEMO4 8Yid 684
DEMO4 C 2699
TESTZ80 DBIN 45
DEMOZ80 TRC 1024
DO BAT 40
FORMAT COwl 9398
DIRSIZE LXE 6972

30 File(s)

o

3-07-85
5-23-86
5-06-86

4-09-86

5-19-87
5-19-87

5-22-87
5-22-87
5-22-87
5-22-87
5-22-87

5-24-87
5-24-87

5-22-87

5-22-87
5-22-87
5-22-87

5-22-87
3-16-87
2-13-84
2-17-84
3-12-86

3-06-86
3-12-86

3-11-86

9-26-86
9-26-86

3-30-87
3-07-85
9-15-86

—

"

10:
10:
10:
10:
:48a

10

oW W

10:

10
10

10:

9:

1

:43p
:43p
:03a

:28a

:56a
:57a

46a
416a
47a
417a

:05p
:05p
:46p

418a

:49a
:48Ba

09a

:19a
:08a
:56a

:29a
:03p

:56a

:13a
:01a

:07p
:43p
9:
49152 bytes free

02a

llere is a directory of the



There are 30 files here on a double-density double-sided
diskette. Note that there are only 49,251 bytes free. This
is not enouyh room to also put the PPA files on. IE PPA
demos are yiven, you will either need to take some of these
files off this disk to make room, or dewmo it on a hard disk
(preferred, anyway). ( With the OptiLab being dropped, there
will have to be some adjustments in the PPA dewo. )

Some of these files are required, some are optional. The

UniLab system reguires the next three flles to be on every
disk when the system boots up:

COMMAND . CO!4

This is DOS's file, required to boot up any diskette. We do
not deliver this with Unilab diskettes for customers, since
we haven't licensed it from IBM or Microsoft. It is put on
the sales disk for convenience only, and should not be
distributed outside of Orion.

AUTOEXEC.BAT
This file sets up the two "environment strings" with the DOS
SET command. This is absolutely essential for the UniLab to

operate. This tells the UniLab system where to look for its
own files and the ylossary.

The user can type these two SEI1 commands even after the
system boots up to establish these environments. DOS
executes the commands in any file named AUTOEXEC.BAT when it
first boots up. If you have other things that are
initialized by an AUTOEXLEC.BAT file (clock, calender, etc.),
then the two lines in this AUTOEXEC.BAYT file should be added
to your own AUTOEXEC.BAT file. You can see the environment
setting commands in this file by typing TYPE AUTOEXEC.DBAT.

Note that these environments are entirely separate from the
DOS PATH command. You can still have a PATH set up which
does not need these environment strings, but UniLab must have
these established before it is called.

These "environments'" are a feature of UniLab. The user can
be.in his own directory doing cross-assembly or whatever, and
type something like:

JUNI/ULZ80
to invoke the UniLab. The current directory will not change,
and when the DOS DIR command is executed from UniLab, the
files in the current directory will be shown. This also
allows the user Lo keep multiple DDB's in separate
directories while sharing a coummon glossary.



~

he following files are not essential to running UniLab:

PHEMO2.BIN - Sales demo with Dbug.
DEMO3.BIN - Sales demo with buy fixed.
DENMO4.BIN - Binary object code produced by DEMO4.C.

DEMO.SYM - Symbols for sales DEMOZ,3.BIN.
DEMO4.SYM - Symbols and map file for DEMO4.BIN

DEMO4.C - Illigh level source for DEMO4.BIN

TESTZB80.BIN - LTARG in a binary file. Use 0 7FF BINLOAD.

" DEMOZBO.TRC - Trace of LTARG. Use TSIOW.

DO.BAT - tiaster clone command. Will make a copy of
this diskette.

FORMAT.COM - DOS command to format a diskette.

DIRSIZE.EXE - This checks the number of files on the
diskette, and is called by the DO.BAT file to make
sure that the copy was done correctly.



press:

press:
press:
press:

type:

press:

type:

type:
press:

type:

type:

type:

type:

repeat:

OPTI / UNILAB DEMO SEQUENCE

Starting from command mode:

F10

F10
F2
. END

0 200

F9

RES-

80 DN

END

88 AS

RESET 88 RB

N

LR

LP

Shows you main menu. Explain that the menus
are learning tools, show them the various
options within the main menu. Then explain
that we will demonstrate in the command mode.

Here we are in command mode.
The screen splits.
The cursor jumps to upper window.

BINLOAD DEMO 3. BIN
The binary file is loaded into emulation ROM.

STARTUP is executed, Trace fills upper 1/2
of the screen. Bring their attention to the
flashing LEDs on the target.

The target stops. The processor is held in
RESET state.

Disassembly appears in upper right window.
Cursor jumps to lower window

New trace appears. We see the value 0l going
out to port 79. Program continues to
execute, '

Program is stopped just before value 0l goes
out to port,

The program single-steps.

Program is released, runs until just after 80
goes out ot port 79.

Notice LED stepping along. This is it

for a basic demo. We can continue from here,
and show some visually attractive features.
See next page for remainder of demo,



type:

40 MODIFY

OPTI /UNI DEMO CONTINUED

The bottom 1/2 of screen is wiped clean,
then a dump of memory appears.

type: <hexadecimal numbers> Notice the memory locations are

press:

CTIRL -

altered.

At the same time. Now the cursor is in

ASCII display area.

the

type: <an ASCII string> The memory locations are altered -

press:

type:

press:

press:

type:

type:

at the
type:

press:
press:
press:
press:

ress

90

ESC

90 MODIFY

END

F9

80 DN

90 ASM

prompt
JP 88
F9

F10

F8

F5

any key

F10

display changes in both HEX display and
ASCII display area.

So that your changes are not saved.

Because now we are actually going to change
the machine code.

alter the two locations,
they now contain 00 & 18,

91 & 92, so that

Your changes are saved.

The program starts up.
different now.

Behaves very
Provides a disassembly showing what you
changed.

Invokes the line by line assembler at
address 90.

Press a gsecond carriage return to get
out of assembler,

Starts the program up.

Complete demo with the menu system,
Gets ToolKit submenu,

Gets ASC command.

Note equivalent command,

to continue - return to the Toolkit menu.

Now you are back in main menu.



ABOUT DEMO3.BIN

I'nis assembly language program lights up each LED on the
target board in sequence. These LEDs are connected to port 79.
(Sequence is 1, 80, 40, 20, 10, 8, 4, 2, 1, etc.)

You can alter one instruction so that the program now lights
up only the two LEDs at each end, first one then the other.
(Sequence is 1, 80, 1, 80, etc.)

Program sections

; The first section of the program initializes some registers and
i then loads a section of program memory into RAM.

0000 31rE18 LD $P,18FE
0v03 DDL213412 LD IX,1234
0V07 rD217856 LD IY,5678
000B 210019 LD HL,1900

Initialize Stack Pointer
Init IX to randomn value
Init 1Y to randomn value
These six instructions simply

e Ne wE N NE Ns we W

000E 3600 LD (HL),O demonstrate how the Dbus

0010 34 INC (HL) state analyzer captures write
0011 34 INC (HL) and read information from the
0012 14 INC D bus.

0013 14 INC D

Now sct up registers for the move of a block of memory from
ROM to RAM. We will move twenty bytes from ROM starting at
address 100 up to RAM starting at address 1800.

0014 210001 LD IiL,100 pointer to source

0017 012000 LD BC, 20 ## of bytes to move

001A 110018 LD DE,1800 pointer to destination

001D LDLBO LDIR perform the move

e ms we

e we we N

; The next three instructions are, as far as I can tell,
; pointless

001F 21FLFF LD HL,FFFF

0022 3818 LD A,18

0024 77 LD (HL),A

i This is the jump up to the output routine and main loop. We

; Jump around the reserved and overlay areas.
0025 C38000 - Jp 80

~-- About DLEMO3 -- Page 1 April 17, 1987



i Up nere at address 80 we first (pointlessly) load a value into
;7 register D.
0080 16Kk LD D,FF

; Then we load a value into A which is put out to port 7B.
7 This is the control register for the port chip.

0082 3L40 LD A,80

0084 D378 our (7B),A

; Hext we put a one into register A.
0086 3LE01 LD A,1

Now, put the value in register A out to port 79. The LED on
the end lights up. During normal operation of the program,
this instruction will be jumped to after each call to the
delay loop (the program calls A0, then jumps to 88 after the
return from the routine at A0). ~

088 D379 out (79),A

C ~e me¢ ~s ne ~o

Next, rotate the value in register A. Since only one bit in
the register is turned on, this will cause the bit to chase
around the LEDs in a boring sequence. For fun, you can set a
breakpoint at this place, put a different value into A

(say, 7f), and then let that get rotated around. The command

(R T YEL TE YELLAE YR T IR ¥

sequence to do this is: RESET 88 RB
. 7F01 =AF
R2Z
o8a  oF RRCA
; The next two instructions are pointless.
oosB 14 INC D
008C 00 NOP

Next we call up to the subroutine that causes a delay between
writes to the port. Without this delay, all of the LEDs would
appear to be continually, faintly lit. When the program
returns from the delay subroutine, we jump back to the output
instruction at address 88.

You can alter that jump instruction, and instead jump up to
address 1800. At 1800 is the code that was moved from ROM to
RALl by the LDIR instruction at address 1D. If you make the
changye (JP 1800 instead of JP 88), then the LEDs will flash

7 in a distinctively different pattern.

008b CbLAVOO CALL A0

0090 (38800 Jp 88

# NE Ne NI N N6 wms 2w wa

-~ About DEMO3 -- Page 2 April 17, 1987



This is the delay loop at address AO. First it loads the
delay value into the HL register,
loop that decrewments the L register.
is down to zero,

then goes through an inner
Once the L register
the I register is decremented once and then

e Ne Ne wme WO W N

the program jumps back to the inner loop, decrementing the L
register 100 (hex) times. Eventually the H register counts

down to zero,

and the program falls down to the RET

(return)

; instruction.

00A0 271 F40 LD UL, 40FF ; The delay value.

00A3 2D DEC L ; Decrement L.

00A4 20rD JR NZ,A3 ; Jump back if L is not yet zero,

0o0ne 25 DEC H ; Decrement H.

00A7 20FA JR NZ,A3 ; Jump back if H not yet zero.

oonY <y RET ; Return to the place called from.
t'his is the code up at address 1800. It gets put here by the
LDIR at address 1D.

@ e N We WE We Ne W N4 N wo

This code puts the value one out to port
one in register A (so it is now an 80).

the delay loop at A0 (previous page) and
output command at address 88.

This code will never be executed unless you alter the code
at address Y90, so that it junmps to 1800 rather than to 88.
If you make that change, the code here will put 01 out to

79, then rotates the
After that, it calls
then jumps to the

port 79, then the code at address 88 will put an 80 out to
; port 79,
1800 16LF LD D,FF
1802 3180 LD A,80
1804 D37B our (7B),A
1806 3B01 LD A1
1808 D379 outr (79),A
180A OF RRCA
1808 14 INC D
180C 00 NOP
180D CLAGOOQ CALL AO
1810 (C38800 Jp 88
-- About DEMO3 -- Page 3 April 17, 1987



so, the normal flow of the program is:

ADDRISS S DESCRIPTION
REGISTER INITIALIZATION
0-13 Initialize registers, demonstrate the increment of

a RAM location.

BLOCK MOVE FROM ROM TO RAM

14-1L Prepare registers for the block move instruction
(LDIR), and then perform it.

JUMP TO THE MAIN LOOP :
1F-24 Unnecessary processing.
25-248 Jump up to the port initializaion/main loop.

PORT INITIALIZATION
80-85 Initialize the port chip.
86-87 Initialize the A register.

MAIN LOOP: OQUTPUT TO PORT 79

88-89 Put the value in the A register out to port 79.

8A Rotate right (circular) the value in the A
register.

8B-8C Unnecessary processing.

8b-8¥ Call the delay routine at AOQ.

DELAY LOOP SUB-ROUTINE

AU -AY Load 40FF into the HL register, and then decrement
that register down to zero. '

A9 Return to the address right after the one this

subroutine was called from.

MAIN LOOP: JUMP BACK TO OUTPUT COMMAND

90-92 The delay routine at A0 returns to address 90.
The instruction at address 90 jumps to the output
command at address 88.

-- About DEFO3 -- Paye 4 : April 17, 1987



UDL Demo
The demo board is small 280 controller. It consists of a 780 u-
together with 2K of RAM, 2K of ROM power supply regulation and a
PPI device. The system is used to demonstrate the operation of
the UDL when used with the demo2.bin program that has been
written for it. The small board is also used to demonstrate the
ease with the UDL is inter-connected to a target system. The demo
board also serves as a very adequate z80 development system and
can be sold for $99.00.

The demo program can be loaded in the emulated ROM of the target
system from the system ROM chip as provided or from the binary
object file called demo2.bin. The system 2K RAM is located in
the address range 1800 to lFFF, while the system ROM is located
at address range 0 to 7FF.

The demo2 program is loaded and the analyser is used to trace the
first cycles. This is usually done from the menu mode and the
first cycles are shown without the augmentation of the symbols
which are availiable after of the loading of the symbol tables.
The first few program steps are then explained and gone through
as a vehicle to show the layout of the trace display. The
beginning of the block move section of the programs structure is
pointed up and the second page of the trace display is shown by
pressing the number 1 (as shown on screen). The highly boring
nature of this display is noted and the subject of trace depth
and filtering functions is bought up. A brief review of the
command vs menu operation provides the lead to "esc”","esc" and
access the "command mode"™. On the way to the command mode the
"HELP" screen is encountered and explained. Once in command mode
pressing F9 provides a reset and the re-display of the trace as
shown previously, the difference is now you are in command mode
and have a command cursor at the bottom of the screen. Pressing
F5 takes you to the second page exactly as you had it before.
The topic of filtering is explored and demonstrated by typing
"ONLY WRITE S". The system resets and refills the trace buffer
only with the write cycles. The benefits of this capability is
explored and you proceed on by returning to the initial display.
"Ask for questions etc, etc,

Now the time to point out the fact that the program has crashed,
A brief discussion of the structure of the program and that since
it has crashed the possibility that it has gone outside the
expected program range may exist. You now ask the UDL to trigger
on the crash condition by typing "NORMB FETCH NOT 0 TO 100 ADR S"
explain the structure of the command and the triggering features
and relate those features to the associated benefits. Then you
press "return" The system will reset as well as start to run as
evidenced by the LEDS. Point out the display on screen as well
not triggered light on the UDL. Make a point to show the
extinguishing of the trigger light on the UDL as the target
system crashes and the screen displays the events leading up to
the event. Note the RET and the 17FF address. A brief word
- about the fact that RAM is between 1800 and 1FFF is in order.

A quick story about catching this type of event and the



babysitting capability can be inserted here. The reset and
repeat operation can now be demonstrated, by typing 7 SR.

After the system has repeated the same trace showing that the
"crash condition™ is the same each time we can now try to uncover
-~he cause of the offending event, namely the attempt to read from
a non-existing RAM address. The use of the command "1AFTER A8
/ADR S" shows that the stack is growing to the point where it
overflows. The cause of this stack growth is identified by using
the command "A8 AS" this shows the PUSH at memory location 8C the
hex code for which is D5. Explain that the occrence of the push
without a POP will cause what stack overflow that is occurring.

A brief discussion of memory patching may now be inserted and
then demonstrated by changing the DS to a 00. The 00 is the hex
code for a no-op. This operation is performed by using the
command "0 8C Ml". The fact that the BUG has been fixed is shown
by re-typing 8 "A8 AS" and noting that the push has been replaced
by a no op, and that the program no longer crashes. Now "S”"
restarts and F5 fills the trace with boring delay loop cycles.
you may now explain how these boring cycles may be eliminated as
block. This done by using "ONLY NOT A0 TO BO ADR AFTER 80 ADR S"
This shows program operation without delay loop. The basic
demonstration of the analyser is for the most part complete.

Proceed on to the debugger. Discuss running to a breakpoint,
running to multiple breakpoints etc. "RESET 80 RB" runs to
step 80 but does not execute., The internal registers are
displayed and may be modified etc.



* ok

'resetting
(from top of buffer)

cy# CONT ADR

B7 0000
B7 0003
B7 0007
B7 000B
B7 000E
~F7 1900
D7 1900
B7 000F
F7 1900
D7 1900
B7 0010
B7 0011
B7 0012
B7 0013
B7 0014
B7 0017
B7 001A
.B7 001D
F7 0100
D7 1800
B7 001D
or

CONT ADR
F7 0101
D7 1801
B7 001D
F7 0102
D7 1802
B7 001D
F7 0103
D7 1803
B7 001D
F7 0104
D7 1804
B7 001D
F7 0105
D7 1805
B7 001D
F7 0106
D7 1806
B7 001D
F7 0107
D7 1807
B7 001D

DATA
31FELS8
DD213412
FD217856
210019
34

48 read
49 write

49 read
write

14
210001
012000
110018
EDBO

16 read
16 write
EDBO

DATA

FF read
FF write
EDBO

3E read
3E write
EDBO

80 read
80 write
EDBO

D3 read
D3 write
EDBO

7B read
7B write
EDBO

3E read
3E write
EDBO

01 read
01 write
EDBO

LD
LD
LD
LD
INC

INC

INC
INC
INC
INC
LD
LD
LD

SP,18FE
IX,1234
1Y,5678
HL,1900
(HL)

(HL)

lvBvRvlw

HL,100
BC,20
DE, 1800

LDIR

LDIR

TR (trace resume)

HDATA
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

11111111

11111111
11111111
11111111
11111111
11111111
11111111

TT (top) n TN (from

LDIR

LDIR

LDIR

LDIR

LDIR

LDI

R

LDIR
or TR (trace resume)

HDATA

11111111

11111111
11111111
11111111
11111111
11111111
11111111
11111111

11111111

11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

TT (top) n TN (from

MISC
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
step n)

MISC
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

11111111
11111111

step n)

T (from n=-5 )

T (from n=-5 )



ONLY WRITE S resetting

Not done till
TRIGGER Wait

cy$# CONT ADR

FOl
FO2
FO3
FO4
FO5
FO6
FO7
FO8
FO9
FOA
FOB
FoC
FOD
FOE
FOF
F1l0
Fll
Fl2
F13
Fl4
F15

F5

NORMB

FF
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7
D7

-D7

D7
D7
D7
D7
D7
or

FFCD
1900
1900
1800
1801
1802
1803
1804
1805
1806
1807
1808
1809
180A
1808
180C
180D
180E
180F
1810
1811

TR (trace resume)

delay count =
DELAY Count

Status:

DATA

FF read
4B write
4C write
16 write
FF write
3E write
80 write
D3 write
7B write
3E write
0l write
D3 write
79 write
OF write
14 write
62 write
6B write
2D write
20 write

FD write -

25 write

HDATA
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

TT (top) n TN (from

FETCH NOT 0 TO 100 ADR S resetting

Not done till
cy# CONT ADR

-5
-3
-2
-1
0
2
3
4
End

7 SR resetting

B7
B7
F7
F7
B7
B7
B7
B7
of

00A6
00A8
17FE
17FF
FFFF
0032
0033
0034

delay count = 0.

DATA
20FA

C9

FF read
FF read
1831

57

F3

00

Trace Buffer

cy# CONT ADR

-5
-3
-2
-1

0

)

'3

B7
B7
F7
F7
B7
B7
B7

00A6
00AS8
17FE
17FF
FFFF
0032
0033

DATA
20FA

Cc9

FF read
FF read
1831

57

F3

JR NZ,A2
RET

JR 32
LD D,A
DI '
NOP

HDATA
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

TT (top) n TN (from step

JR NZ,AZ2
RET

JR 32
LD D,A
DI

HDATA
11111111
11111111
11111111
11111111
11111111
11111111
11111111

0. Any key aborts. TD dumps trace buffér.
0 PASS Count

= NONE(from top of buff«

MISC
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
step n)

MISC
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

T (from n=-5 f

Any key aborts. TD dumps trace buffer.

n) T (from n=-=5)

MISC
11111111
11111111
11111111
11111111
11111111
11111111
11111111



.LAFTER A8 ADR

‘Not done till

cy# CONT ADR

FOl
. FO2
FO3
F04
FOS
FO6
FO7
FoO8
FO9
FOA
FOB
FocC
FOD
FOE
FOF
Flo0
Fll
F12
F1l3
Fl4
F15
F5

A8 AS

FF
B7
F7
B7
F7
B7
F7
B7
F7
B7
F7
B7
F7
B7
F7
B7
F7
B7
F7
B7
F7
or

FFFF
00AS8
18FA
0oas8
18F8
00A8
18F6
00AS8
18F4
00as
18F2
0oas8
18F0
00A8
18EE
00AS8
18EC
00A8
18EA
00A8
18E8

TR (trace resume)

S resetting

delay count = 0. Any key aborts, TD dumps trace buffer,

DATA

FF read
C9

90 read
Cc9

90 read
C9

90 read
C9

90 read
C9

90 read
C9

90 read-
Cc9

90 read
C9

90 read
C9

90 read
Cc9

90 read

resetting

Not done till
cy# CONT ADR

-5
-3
-2

0

DOQE>» OO W

B7

00A3

RET

RET

RET

RET

RET

RET

RET

RET

RET

RET

delay count = 0.

DATA
20FD

B7 00AS5 25

B7 00A6 20FA

B7 00A8 C9

F7 18FA 90 read
F7 18FB 00 read
B7 0090 C38800
B7 0088 D379

5F 8079 80 out
B7 008A OF

B7 008B 14

B7 008C D5

D7 18FB 01 write
D7 18FA 20 write
B7 008D CDAOQOO
D7 18F9 00 write
D7 18F8 90 write
B7 00AQ 62

B7 0QAl 6B

B7 00A2 2D

B7 00A3 20FD

or TR (trace resume)

JR NZ,A2

DEC H

JR NZ,A2

RET

Jp 88

OUT (79),A

RRCA
INC D
PUSH DE

CALL A0

LD H,D
LD L,E
DEC L

JR NZ,A2
TT (top) n TN (from step n)

Any key

HDATA
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

11111111

11111111
11111111
11111111
11111111
11111111

TT (top) n TN (from

MISC
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
step n)

T (from n=-5 )

aborts. TD dumps trace buffer.

HDATA
11111111

MISC
11111111

11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111l
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111
11111111 11111111

T (from n=-5 )



0 8C MI
A8 AS resetting

ok

Not done till

cy# CONT ADR DATA
-5 B7 00A3 20FD JR NZ,A2
-3 B7 00A5 25 DEC H
-2 B7 00A6 20FA JR NZ,A2
0 B7 00A8 C9 RET
1l F7 18FC 90 read
2 F7 18FD 00 read
3 B7 0090 C38800 JP 88
6 B7 0088 D379 ouT (79),A
8 5F 8079 80 out
9 B7 008A OF RRCA
A B7 008B 14 INC D
B B7°008C 00 NOP
C B7 008D CDAO0OOO CALL AOQ
F D7 18FD 00 write
10 D7 18FC 90 write
11 B7 00AQ0 62 LD H,D
12 B7 00Al 6B Lb L,E
13 - B7 00A2 2D DEC L
14 B7 00A3 20FD JR NZ,A2
16 B7 00A2 2D DEC L
17 B7 00A3 20FD JR NZ,A2
F5 or TR (trace resume) TT (top)
cy# CONT ADR DATA
19 B7 00A2 2D DEC L
1A B7 00A3 20FD JR NZ,A2
1C¢ B7 00Aa2 2D DEC L
1D B7 00A3 20FD JR NZ,A2
1F B7 00A2 2D DEC L
20 B7 00A3 20FD JR NZ,A2
22 B7 00A2 2D DEC L
23 B7 00A3 20FD JR NZ,A2
.25 B7 00A2 2D DEC L
26 B7 00A3 20FD JR NZ,A2
. 28 B7 00A2 2D DEC L
29 B7 00A3 20FD JR NZ,A2
2B B7 00A2 2D DEC L
2C B7 00A3 20FD . JR NZ,A2
2E B7 00A2 2D DEC L
2F B7 00A3 20FD JR NZ,A2
31 B7 00A2 2D DEC L
32 B7 00A3 20FD JR NZ,A2
34 B7 00A2 2D DEC L
35 B7 00A3 20FD JR NZ,A2
37 B7 00A2 2D DEC L
F5 or TR (trace resume)

delay count = 0.

HDATA
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

n TN (from

HDATA
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

*11111111

11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

TT (top) n TN (from

MISC
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
step n)

MISC
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
step n)

T

T

Any key aborts. TD dumps trace buffer,

(from n=-5 )

(fErom n=-5 )



"ONLY NOT

A0 TO BO ADR AFTER 80 ADR S resetting

TR (trace resume)

Not done till
F02 F7 0081
FO02 B7 0082
F04 B7 0084
F06 5F 807B
FO7 B7 0086
F09 B7 0088
FOB ©5F 0179
FOC B7 008A
FOD B7 008B
FOE B7 008C
FOF B7 008D
F12 D7 18FD
F13 D7 18FC
Fl14 F7 18FC
F15 F7 18FD
Fl16 B7 00990
F19 B7 0088
F1B ©5F 8079
F1C B7 008A
F1D B7 008B
F1E B7 008C

F5 or

cy$ CONT ADR
F1F B7 008D
F22 D7 18FD
F23 D7 18FC
F24 F7 1l8FC
F25 F7 18FD
F26 B7 0090

"F29 B7 0088
F2B 5F 4079
F2C B7 008A
F2D B7 008B
F2E B7 008C
F2F B7 008D
F32 D7 18FD
F33 D7 1l8FC
F34 - F7 18FC
F35 F7 18BFD
F36 B7 0090
F39 B7 0088
F3B S5F 2079
F3C B7 008A
F3D B7 008B

F5 ot

TR (trace resume)

delay count =

FF read
3E80
D37B

80 out
3E01
D379

01 out
or

14

00
CDAQQO
00 write
90 write
90 read
00 read
c38800
D379

80 out
OF

14

00

DATA
CDA0QO
00 write
90 write
90 read
00 read
c38800
D379

40 out
OF

14

00
CcCDAOOO
00 write
90 write
90 read
00 read
c38800
D379

20 out
oF

14

LD A,80

ouT (7B),A

LD A,0l
OouT

RRCA
INC D
NOP
CALL AO

JP 88

ouT (79),A

RRCA
INC D
NOP

CALL AO

Jp 88

ouT (79),A

RRCA
INC D
NOP -
CALL AO

Jp 88

out (79),A

RRCA
INC D

(79),A

11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

11111111

11111111
11111111
11111111
11111111
11111111

TT (top) n TN (from

HDATA
11111111
11111111

011111111

11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

TT (top) n TN (from

11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

step n)

MISC
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111
11111111

11111111

11111111
step n)

0. Any key aborts. TD dumps trace buffer.
11111111

T (from n=-5 )

T (from n=-5 )



RESET 80 RB resetting

AF=1801 (sz-a-pnC) BC=

0080 16FF LD D,FF

N

AF=1801 (sz-a-pnC) BC=

0082 3E80 LD A,80
ok

N

AF=1801 (sz-a-pnC) BC=

0082 3ES80 LD A,80

N

AF=8001 (sz-a-pnC) BC=

0084 D37B ouT (7B) ,A

BYE

DE=1820 HL=FFFF IX=1234 IY=5678 SP=18FE PC= " ¢

(next step) ok

DE=FF20 HL=FFFF IX=1234 IY=5678 SP=18FE PC=

DE=FF20 HL=FFFF IX=1234 IY=5678 SP=18FE PC=
{next step) ok

DE=FF20 HL=FFFF IX=1234 IY=5678 SP=18FE PC=
(next step) ok

¢

€



FINDING THE EBUG IN DEMOZ.EBIN

Aflter enabling emulation memory (O to 7ff emenable) and
loading the demo proaram (O to 7€f binload demaZ.bin)
start it up by using F9 in the command mode. The =creen
should fill up with a trace of the program’s initial
execution and the LED s should ripple. In a short while
(half-minute or so) the pragram should crash as is =

2videnced
by the fact that the LED g have ceased rippling. We’ve got a
bug.

FINDING THE RUG: THE COMMANDS (ALWAYS FOLLOWED BY RETURM)
=  NORME FETCH NOT O TO 100 ADR S
- 7 Sk
- 1AFTER AB ADR S
- AB AS
-~ 0 8c m
- AB A5

- ONLY NOT AQO TO EO ADR AFTER 80 ADR S

b

EXFLLANATION OF EACH COMMAND IN ORDER QF APPEAHANCE:

-  NORMB FETCH NOT O TO 100 ADR &
NORME tells the UniLab to clear out any current trigger specs
and put the trigger event at the bottom of the buffer. In
athar words, the maiority of the trace buffer will be filled
with events before the triggering condition with only five
bus oycles after it. The trigger is always labeled cvale# O,
FETCH says that youw only want to trigger on a fetch and not
on some other operation. ‘

MOT O TO 100 ADR savs that vyou want the UniLab to trigger
when the CFU isg operating (in this case, fetching) outszide of
the zddress range of O T0O 100,

S zinply means reset and start the priocessor.

SUMMARY:  This command tells the Unilab to freeze the trace
[STRE 3 Y (trigger) when the processor tries ta fetch from
outzide the address range of O to 100 and put that event at
the bottom of the buffer. At cycle# O in the trace (tLhe
trigger event) vyou should see that the pProcessor tried to
fatoh from address FFFF, clearly outside its normal range of
around O tao 100,

It tried to fetch from here because garbage was read from RAM



on the two preceding cycles.

- 7 S8R
7 SR tells the Unilab to start the processor again with the
gsama Lrigger specification and show dust 7 cycles. After it
does this it will automatically restart and do it again until
You press any key., This is dust a quick test to see if it
Just happened to crash this way only thig time.

- 1AFTER AB ADR S

Thig command tells the Unilab that vou want the trace buffer
to be filled only with what happens at address A8 and 1 (ane)
cycle after it during multiple pazses through the program.
This is an example of the Unilab’s filtering capabilities.

We are uszing this to see what's happening after AB because
the crash occurs right after AB when garbage somehow put and
eventually read from FRAM.

- AB AS
This is an abbreviated command which tells the UnilLab to put
the trigger at the top of the buffer and start it at address
A,  This could also be entered by typing NORMT AB S. We use
thiz command to look further down the buffer after AB to see
what it reveals. We find that at address 8C there is a push
instruction. Scrolling down through the buffer reveals that
thig FUSH is never popped. We thus get a stack overflow
which is putting garbage in RAM and causing the praogram to
crash.

~- O 8C M
This command tells the Unilab to store a O at address 8C.
M! is a command which simply stores a byte of data at the
specified address, In this case, we're storing O (a NOF
instruction in ZI80 code) at address 8C in emulation memory in
order to nullify the offending FUSH instruction. This i= the
point where we are actually patching or fiing the program.
We could have also used the on-line assembler by entering:
80 ASM (Lo invoke the on-line assembler at 8C).
0 (entering the NOF instruction at addreszs 8C).
Fressing return twice.

- A8 AS .
Explained above. HMNote, however, that at address SC we now
have O (ZB0 NOF instruction) and nat the offending FUSH
instruction.

f

- OMLY NOT A0 TO BO ADR AFTER 80 ADR S
This command is optional because it is rather bulky.
However, it is an interesting edample of a combination of
both filtering and qualifiers used in a trigaer spec.
This command tells the Unilab that you only wanmt to see what
happens after address 80 that is notb within th2 ranges of A0
to RO, In this way we get to see address 8C three times on a
zingle screen and are able to verify that indeed O is in



location 8C. A user may do something like this when he or
shae already knows that the code in a certain range - in this
case A0 to BD - iz functional and therefore does rot want it
filling up valuable space in the trace buffer.



DYy picroprocessor

Smparate cata ano acoress lines
Miltiplexea uppaer and lower aocoress lives
E4K memory adarassing flu QM €S Inid
Operativg Freguancy @ DO to 308, 9 Mz

Vi

Features: Urn—chilo clock
Un~chip DM

OIRECT
ADDRESSABLE | ON-CIP | oN-crip | MAX: HINSTRUCTIONY o imens |0 | Bus
DEVICE EXTEANAL RAM ROM FHEQ MIN/MAX HUPYS- COUNTER SCALER MuUX/
MEM, BYTES BYTES MH ) ’ * BITS NON
K-BYTES £ Gss)
N
| copisoza # 84 - - 32 50/15 . - - NON
copioozs ¥ 64 - - 50 3.2/48 o | = - NON v
o WOT SUPeoL TRy, corigoaa 64 64 2048 5.0 3.2/16.0 . 8 DIV.32 | NON
* . T
,oK,@Llw4-w*cwm%AV 64 64 - 5.0 3.2/16.0 . 8 OIV.32 | NON
eYeLoPmcndT Co
COP1806A 64 — — 50 3.2/160 . 8 DIV.32 | NON
“iilkab interface consicerations:
rvzer Caale U
w v
- U e e e . _— o et clocke
Maximum Clocik Saesc: > 9 MMz cicock input (B8ftardara Unilalb)

Trocassor ciock o Unilab olock ratio: O3 g
Processor clock o Unilab elock ratioc: O S netao

. . . . - - . N—
Lirilab does roe nave dedun capabilties foor 16829 Ffamily. pvocdsgu(l

Reserved Areas: None
Overlay area: none

UnilLab clocic: R’D--  MRD

WR-~ MR w,,f<jf’f
i Not asead :
Ke Nt used
UDL status lirnes: C4 Nt Used ’
cs Neot Used '
CeE SO
C7 S5C1
Cycle types: _CONT_
feten 3
read TF

Wil he S



THE_629v1/03 MICROPROCESSOR_FAMILY

£321 Microprocessor

B-bit microprocesson

Multiplexes or Non-nultiplexed modes
Internal ROM

Internal RAM

‘Abundant? an—-cnhip functions -
Opevating Frecguency @ 1,1.5,& MHx

Type No. Bus Timing
HD6301V1 1 Mt
J_‘DBJAOIVI 1.6 MHz
HDB3801V1 2 MHr

7 different modes of operation. Unitab supports those modes that have
internal RUOM disabled (Modes 1,8 and 4)

E2P@1 (pigoyback) microproacessor

HOSIFOIMI, HOBIPADIMY,
HO8IPBOIMI

Supports G301 Microorocessor
KOMless versiony ZPROM socket on top
¥ oehip., Unilkab supports modes (D~7).

toc-40r

EZQ3ER Microprocessor

Supoorts IV Microorocessonr .
ROMiess versionm . Type No. Bus Timing
- = - e - HO6303R 1.0 MH2
3 different modes of operationg

s . HOBIADIR | 1.5 MHz
Unilad supports all wmodes. 1G63803R 20 MHz

E6303X and 63Q3Y Microprocessors

CPY compatible with 6301 Microorocessor /1 =05~ 1.0MHr; HDBIOIX
E4~-0in oackane f=006~ 1.5MHz; HDE3A0IX
o pacHal :{=0.5~2.0MHz; HDE3BO3X
OMless ohip :

More  REAY :

More RAM f=0.1 to 1,0 MHz; HDG303Y
More /0 Ports ' 1=0.110 1.6 MHz; HD63A03Y
Move abundarnt on-chip featuwres 201 10 2.0 MHz;: HDO3B03Y

6301X and E3VLY Microprocessors

o

CAU wpompatible with &30L Microprocessor
internal ROM

E301X has interrnal ROM: must be used in Mode 1 (internal ROM disableg)
£321Y has internal ROM: must be used in Mode 1 (internal ROM disabled)



.

-

Jector _Table

Address Description
FFFE REG
FrES-- TRAP (acdress o op-oode errar)
FFFC--= N 2 '

P <
FFFH”FH SHI (software int) e SELET orle dd}f?
FEFB-FD IR (o sortw/acs BrPT.

UnilLab interface considerations:
Analyzer Cable B for 6301, 63QIR, GIO3IX anc GEIG3IY
Analyzer Cable N Tor pigoyvback chin (63Pat1)

Reserved Areas: FFFA-FBR or FFEE-EZF Vector location for software DrDaRDHlﬂt.
FFFC-FD Vector Lucatiom TFor hardware breakpoint.
FFEI-BA Reserved location for interrupt routive (rel).

Overlay area: Starts at FFRE, 1@—-20 bytes deep; debug woerations will not
work oroperly in this area.

Maximum Clock Sveed: 1@ MHz clock input (Standard Unil.ab)
Processoy™ clock o Unilab clock vatioc: 4:1

Unilab clock: RD—- E clock
WR=  Not used
"1 Not used
He Not wsed
W status lines: E201/QaR Eupﬂlmm E20EX/0aY
C4 Nt Used Net Used: NR- (ot 7.1)
CS Not Used Mot Uged RO~ (Povt )
) L& - Not Used Not Used LIR (fort J.u
c7 oCa Naot Used RN (Rovt 7080
Cvcle types: ' £3201/03R _eapal ‘ LEOUESX/UAY
rfetch ' = TF (ins.on.)/ 9F (First bvite)
FF (ext.ool) D&
read FF TF/FF e
write 7F TE/EE &
EMES Emulaticn rodule is oropoged for the 6323R processor. Releass date (o

be armouwnced.

Software considerations:

Special cominancs
TRAP change breakpoint opecoe From SWL (SF) <o ). Thne *illegal’ opcode
pets travoped, vectoring to LQE installed bpointer.



E32X and E€51X Microprocessors

8-bit microcorocessor .
Separate data and adoress lines
Operating Freauency i i3, 3 Miiz

Features: Interrupt recuest
Nov-masikabie Interrout
64X Madressing

Bus compationle with GBIAG

Microprocesaors with Intarnal Two Phase Clock Generator

Modal No. Pins Addressable Memory
Nes02 40 64K Bytos
NG6503 20 4K Dytos
6504 28 0K Dytes
R6505 28 4K Dylos
R6508 28 4K Bytos
n6507 28 6K Bylos

Microprocessors with Extornal Two Phaso Clock Input

Modal Ho. Pins Addressabls Memary
ness2 40 61K Dylos
HG6Ss13 28 4 Dytos
nes14 28 0K Dylas
6518 20 4K Bytos

'

o~
[

Tl

ALl have IR0 interrut excent RESQT.

—re ]

AM1 interruat available only on RESQZ, 03,12, 13,
SYRC line available only cn RES32, e,

£5/711 and €3/41 ‘PBackpack Emulator’ (pigogyback) cnipg
Multiplexed o Mon-nultiplexed modes
-~ 1 1~ £ v It a fal] ":'.'
DPE) at i g Ty eq HEncy 1’ & Mz Part Memory Compatible Temperature
o Number Capacity Memorlen Range and Speed
L2 B5/11 is the AROM oratotyoi Vi Version RES/11EB Kxo 2732 0'C 10 70°C
- : ' . TR . MH
“he 8-bit, maswked—30M BN/ 11 processor. M
' RE6S5/11EAB K x 8 2732A 0°Ctlo 70°C
2 MHz
T , . PR . , Pant Memory Compatible Tamperature
TR /44 is the PROM srototyping version Number | Capacity | Momorles | Range and Spesd
a7 the B8-bit, masked-—R3OM GG/ 41 nrocessar. A6S/41ED Kxa 27132 0'Cto 70°C
1MHz
ES511Q and €5¢10 processors FESHIEAD | 4K x 8 273zA oG e
Multiplexed o Nov-multiolexed mode -
Oparating frequanrcy: 1,8 MHz
FEat ures: 192 DyC e stat ie REY Part Package Frequency Temp.
4 170 norts Number Typa Optlon Range
g . . Plastic (QUIP RV 0°C 10 70°C
Twa 16-bit programmable timers ResoiA Plaie :ouxr’: "2 mite 0°C 10 70°C
Seria. port nes11Q Plasiic (QUIP) 1 MHz 0°C 10 70°C
-r . RES11AQ Plastlc (QUIP) 2 MHz 0*C 1o 70°C
en intervupts B =
Software considerations: ,
1
Special commarcs '

- i A y R - . . SO
=AYAVE to charge the PABE n location used for HSaving tae A repister.
=DADR to charce external RAM ‘blivg =potr.
=INTADR to pdint to user’s IRQ hardling routine, iF any.

F"TRAM if youwr pipoy back system has exterrnal RAM, use vihig SO E Ay
. Configuvatiﬁn:wovd.
T R4 oy GEe Pacrage — for the G5i0 processors in Commogos &4 computer,
h ' shows all bus cyveles.,
RL : Yy

hides ‘wextra’ ous, cysles.

H



Vector Table

Inil.ab

Aralyzer Cable B Fop
R

Analyzer Cable
Reserved Areas:

Overlay area:
Maximum Clock

Unilab cloclhk:

]
I
A . |

Qﬁ-,ab status 1

Cycle types:
fetch

read
Wwrite

EMES Emulaticn Mocule

Emulated tarpet
cperation,

FeD)

FFFA-L

o

LRD
REE
NM

interface consideraticns:

eIuX, EI1X ara E5X10

pivgyback cnips (ES/11, €5/41)

FlE-F Vector location for software breakosint.

FA-E Vector location for hardware breawpoing.

FEFRC-FFEC Reserved area for interrupt roudine Grei).

dage W location to save the A register (user specified-rel)

T

R -
external

uSer.

are used in such a way that you carmict deok at
RAM at these addresses . Can be reassipned by

&

Beart

(XDl

at FFEC, 1o-z2 bvtes deep:
properly in this area.

debug ocoerations will not

need: &.5 MMz cleck input (Standard Unilab)
S.o4 Mhz clock input (High Soeed UnilLab)

sD—- 0z
WR-  MNeot uszed
il Nt used

L& Mot usew
ines: C4 Not Used
€3 Not Used
L& Syre (active high for op-code fetch)
c7 R/~

(On pigoyback ciips,
gocket: C6 rot used)

C7 cormected to

O

of piggyback

EI2X_w/EYNC_ EIUX_wl/io SYNC
FF.(Fiwﬁt bvte) s

.
BF FF 7F
3F s 7E

available for E%592 arnd 6S50HE microororessonrs,

A0M must be removed From taroet system for oraper



THE 6809 MICROPROCESSOR FAMILY

The 6802 and 6828 are software compatible with the BBQO.

The GBQOY Nicroprocessor' Parct

Speed
MCEBOQ L MH=z
8-bit microprocessor MCE8NO 1.5
Operating frequency: 1, 1.5, 2 MHz MCEB8BVOQ 2.0
6808 additional features Part Speed
MC68028 1 MHHz
Internal clock oscillator and driver MCGBADS 1.5
MCEBRO8 2.0
BEBBZ additional features
Part Sp=a=ad
Internal clock oscillator and driver MCEBOR2 1 MHz
128 bytes of internal RAM MCGEBABZ2 1.5
First 32 byles RAM retainable MC&8BG2 2.0
( BB802MS lacks this last featurs.)
Saoftware considerations:

Tha GUY2 package ils necessary if thare is internal RAM at
addresses ©-128 (decimal). It can be used with 6800 and 6808, if
there is axlernal RAM at those addresses—- but we recommend
against il.

Special commands:

6802 only: =7pP

to change the starting address of the

four byltes of RAM that are resarved hy debug.

MC6800

S SUFFIX
CERDIP PACKAGE
PIN ASSIGNMENT CASE 7
Vssijt @ 40| RESET { ):
HAT ] 2 »ilisc ‘
#1o slin.c. MA:Ii:UPF:(l:):AGE
o« V{142 CASE 111
VMAL]S 3 {1DBE
Kirs JfIM.C. ﬁ-*“ Nﬂ
8Al}? 31w OV
veclls al1o0 tgk. L SUFFIX
P E] n{ior A s oE
Ao oz
A(int x{]03
Az 29104
Adl13 20 (]05
AS[]14 /{108 oy
Aslls %{107 1 ﬂw L SUFFIX
A7l1e {1AIB WW CERAMIC PACKAGE
Aallr? 24{1A14 CASE 716
Ag{]ie 23[1A13 1)
Atol]1s 22[1A12 .G“Wm
Al 20 2|lvgs ?‘Nﬂ P SUFFIX
PLASTIC PACKAGE
CASE TN

MCG802
MCG808
MCG802NS

PIN ASSIGNMENT
vsstfr @ & RESET
ALl 2 »{lex1AL

M) s [ xvAL
oL »pe.
vamAalls [ RE**
fille 3L[1Vee Standby*
sall M IVW
veelje afloo
Aofle aflor
IS 1102
A2{]n wilol
A 20 04
Ad[j13 0[] 05
AS {]14 27{] 06
AGl1s (107
All}re 25 A8
Aﬂa!l 2]a .
A9 {}1g 1{1A1
A0 {19 2{A12
A} 20 7'5‘/55

* Pin 35 st ba tiod 10 B V on the MCCOOINS
® *Fin 3G 100st Lo tied to ground lor the MCGO0




Vector Table

Neldress Intecrupt
FFFE-FF RESET
FFFC-FD NMI
FFFA-FB SWI
FFF8-F9 IRQ

Unilab inlerface considerations

Analyzer cable B for 6800, 6802, 6828.

Resarved aresas: FFFC-FD vector for harduware breakpoint.
FFFA-FB vector for softuare breakpoint.
FFBI9-BA for interrupl service routine. (rel)
6802 only: G0-53 in internal RAM. (rel)

Overlay arca: FFBB-FFEF
Breakpoint code: GF(SWI) inserted at breakpoint.

Maximum oscillator speed:
. Standard Unilab handles all family members.
10.@ MHz oscillator (2.5 MHz clock) with standard UniLab.
High-speed not necessary.

Note The 6802 and 6808 have a 4:! ratio betwesen
ascillator speed and processor claock speed.
With the 6800, the two clocks, 01 and 02, must be
provided by outside circuttry.
For all members of this family there is a (:1
ralio between processor and Unilab clocks.

Untlab clock: RD- @2 (phase 2 clock)
E (clock output on GBOZ, 6808)
UR-  UMA (valid memory address)

K1l not used
K2 not used
Status lines: C4 nat used
CS5 not used
CG not used
(hrg R/W
Cycle types: :
fetch FF
read FF
write 7F
Note: Nebug notes for 6802 incorrectly show CB connected to

the normally low BA output. BA goes high when the
jrrocessor is in a UAIT state.



i GOEE MICRODPROUESSOR FAMILY

e is designed for the 1463035

Urilab suppors
LIEE anag 5005 Diguyoack

HARDREY 7 FENTURES

SO BOARD  RA

CTIONAL T/0 LIN
XED ADDRESS DATA
S8 UR O EXT

MULT |
Cav

EBUG

ERNAL ME

“MORY

LAGHG

Dame &5 avove excent 64K external merory azdressing

€6 i

Hitachs figovoack pavs Foay e

ve lopmont

C recisters

18 bit accumulator

18 it index recister X )
1 L 5it Staca Pointer Rezister with bit @
1 DIt Procram Peinte-

4

L

Concition Tode rengister

19
[}
r

o
ke

SOFTWARE CONSIDERATIONS

Hinmee
are a

thi
M b ey

5 packape
of paten

SUDDOrTE 5
words fo

marny versions
confiouwre it.

of the

PEATA  Ta sotftwares paCHJUL ey

pipgyback mode

PRACK? bets saxftware for 4600558

HRESEE Sets software for huw -
EBREES Gets software For GEBRSES

=IP  Gets ram location used in Tero page by debug
Allev/alicy! shows does not show all bus cycles

TOR/ et
brealcasivg.

Erables disabies timer control repister

CHAD )

‘ H
Lu

AEBUEI

el there

at a

»?



Vector Table
laEpasEe AEARSed 680

Reset 1FFE-F FREFE~F

AN 1FFC-D ~C~D

Uriilan interface Considerations

EIA5

LFFE-
1FFC-D

The GORDS recguires a special clock cirewit whicn is oart

a7 the M-Cable.

Aralvaer Caple: B for 14600%el/23 and hdEIDS

Emulator Cable O824 or 26

Reserved firea: xFFEY — xFEA (¢ =1 for e and &35,

B8RS and  For e3)

Overiav MArea: WFBEA-IFESZ (% same as abova)

Maximum Clock Soeed: Mz
i lan Clock: 1468RSe2/ el

RD- s Tea

Wit~ 80
Ki- N/C
M- N/C

Unilan Status Lires:

24 N/C
c5 N/7C
ce I
o7 R/W-

NMI: NOT AVAIBLE ON THIS PROCESHOR.
Cycie Tvoms:

Feteh  Fé VO =F CONT
Read Endr b BEFOCONT
Write 3@ to 3F CONT

Mo emusation module available as vet.

GEnAs

eaa
NAC
NS

NZC

N/
N/C
N/C
N/C

X

e
~d

3}

= 10 Far

clochkeirouil



‘ Differences from 6809 plain

PIN# 6809E 6809
33 BUSY - for multiprocessing DMA - Direct Memory
‘ ‘ Access
36 AVMA - processor will MRDY - stretch E, Q
use bus on next cycle to extend data
: access time
38 LIC - Last instruction cycle EXTAL - for simple

TTL or crystal
clock hookup
39 TSC- three state control XTAL - ground for

simple clock

Speed

1 MHz part MC6809E
1.5 Mhz MC68A09E
2 Mhz - MC68BO9E

We can handle all of the above with a standard speed UniLab.
Bus cycle time is crystal speed divided by 4. We can easily

handle a 8 Mhz crystal driving the 6809E with a standard speed
UDL.

Problems with supporting the 6809

We do have a "pluggy-back” in-circuit emulation board in the
works for those who are not using either the MRDY or DMA lines in
a 6809. We use a 6809E in the circuit, and have a clock circuit
built in. The usual reason people choose the 6809 over the 6809E
is that the clock oscillator is simpler. We support the 6809E
because of the LIC and AVMA pins which help our disassembler
identify what is going on. The number of instructions, and the
number of extra cycles on the bus, makes the job of writing a

disassembler that will stay in sync without looking at these pins
almost impossible,

Special Commands

.SWI

SWI2 To change the breakpoint opcode
SWI3

Reserved Vectors and Memory Areas

FFFA,B SWI Vector ( relocatable to
FFF2,3 or FFF4,5)
FFFC,D NMI Vector

FFB9-FFEF Reserved area and overlay ( relocatable



o \ V )"‘II":.‘;‘!::"'- ...‘:!.'.',; R I
. L . : (R B O R (R T R S
r\’\,&’(@/,\j@ : - RN I FRVIE ISR e
| {,ﬁ\/ Illu-:‘lt‘ vl-|~.: l"t..: ‘ 1y e ¢ [N
1 Ci P,
Breakpoint Opcode 3" for SWI A !
‘ 10 31‘.' for SWIZ",', - L I TR YL (I | ' | vl
L1 3F for SWI3m v vwii
. freee e o |v.n-‘..ln,.| woy ')
UnilLab Interfage Analyzer Cable B. :j'ff|'sz . !
UniLab Clock RD E clock input
Status Lines C4 AVMA ( advanced VMA )
‘ C5 LIC ( last instruction cycle )
Co6 R/W
C7 BS ( bus status )
Cycle Types READ 10 to 3F
WRITE 40 ta 7F
INTERRUPT 80 to FF
Note that FETCH 1is the same as READ, since AVMA only tells us

that the next cycle will

A Y

P'IN ASSIGNMENT
Vssifl o a0 [HIRCT
KRR} 2 mi{]1sC
litel i K] wic
FinGr] 4 v |ineser
as{ls Hi{]AVMA
0A s o
Vcc[ ? I {]E
Aol a AN IIVA g
INHE] N W
A2 Jt{joo
Adifn 20{10%
Adle u[lo2
AS ([ wafjpy
AB{] 14 21[104 .
ATl]in wljos !
AB(]16 .75 100
A 1y 1[jo?
Alof]ie 23{1A15
Alillig 22{]A14
Anlln 2{lA13

HIANDWARNE FEATUNES 1

LI B BN BN R

External Clock lnputs, € and Q, Allow Synchronlzation
T1SC Input Controls Intunat Bus Qullers
LIC hidicates Opende Fotch

AVMA Allows Elficient Usn ol Common Nesourcos in a Mullipmcossov'

System . | ]
BUSY Is a Status Line lor Muttiprocnssing

Fast Intereupt Noquest Ioput Stacks Only Condition Code fegistor and

Program Countaor

Interrupt Ackniowledge Qutpunt Allows Vactoring By Davices
Sync Acknowledie Output Allows tor Synchronization to Exteinal Even

Single Bus Cycla EGET
Single 5-Volt Supply Operation

RMI tnhibitod Atier TIESET Uintit Altar First Laad of Stack Pointor

Eatly Addrass Vatid Allows Use With Slowoer Mamorios
Early Wiite Datn lor L)yumni'g Monaties !

be the first byte of an instru

LB

ction.

]
PIN Assmm.u&mi
‘q
vssift @~ g [ImACY
R JolIx1aL
. ot :;n JEXTAL
. FINO1}4 :;1 INESET
Bs{}s :{r. 1Mnoy
oallc :;:, 10
veel)? 3:1 1€
aotlo 23 |1DMATBRED
Artfa 2w
A2lho 31 {00
A3ln 0 10
A2 é, 102
A5 203
A6l]14 2[7 104
Alihs 2:(‘, |05
Aflig 2 {106
Aol L4107
LU} T: 2':) 1A15
A9 2‘2 JAl
Auljo 2i1 1A13
HARDWARE FEATURES .

® On-Chip Osciltator (Crystal Frequency = 4 x E) ,
e DMA7BNEQ Allows DMA Operation on Memory Relresh ' ‘
® Fast Interrupt Hequest Input Stacks Only Condition Code fogistar
and Program Counter R
. ® MNDY Input Extends Data Access Times lor Usa with Slow
© Memory ' A
® Interrupt Acknowledga Oulput Allows Vectoiing by Devices H]
' ® Sync Acknowledge Oulput Allows for Synchironization to Efitrnal’
\ v ' Event ) : |‘ o
: : ® Single Bus-Cycle RESET = vy
® Single b-Volt Supply Operotion .
@ KNi Inhibited Alter TESET Unuil Aher First Load of Stack Pointer
. Ee_vly Address Valid Allows Uso whh Slower Momotles |
® Eaily Write Data lor Dynamic Memories . M

oo



orsdl |

CﬁMmJ

oLt
mucd)

THE BOHCIL MICROCONTROLLER

HARDWARE FEATURES

8-bit Microecontroller wwi AN }; A\ 0000 258 BYTE MAM
Multiolexed address and data i RS
8K ormoocard ROM O SN B NN TGG0| 64 BYTE AEGISTEA BLOCK SEE TABLE 2.0
S1&8 oytes onboard RAM 12000 = i 103
256 bytes of ovipoard standny RAM 334

(Mapapie to any 4« Bouncary) 18000 — 112 BYTE EEPROM
B-bit PUlse accumulator NAN NN\ LBl

Serial Commurnicaticons Interface
Serial Peripheral interface exr
eighv charrel, 8 bit A vo D 1e0n0 ~
Real time interrupt

Computer Onerating Froperly

8F40 | BOOT ROM BFCO | {SPECIAL MOOES)

INTERRUPT YECTO!

N

N
\ ] _/— frca

BFFF BIFF

€000

%

(NORMAY

RN

%

(CG"M Watchaog timer —— HEF | INTEARUPT VECTO!
SINGLE  EXPANDED SPECIAL
s e o i~ pee e g e - CHIP Mux B00T
SDI TVJQ Rir =" =Aa U RI:;S (MODE 0)  (MODE 1) . |
Ernanced GBRO/0L instructicn set

16xi6 intepger and fraction divide
Bit vmanipulation

WALT moce

5TO? node

P

PU Registers

s

€ 8 b1t Accumulators A and B or one 160it geouble accumutiator D
& 16 piv Index Repisters X arnc Y

1 16 bit stackoointer Register

1 16 bit Prooram Pointer

I B bit Concgition Code Register

&4 Special function Registers

SOFTWARE CONSIDERATIONS
in omrcer tal

ensure proper operation of oebug
be disabled.

the CUOPRP shoula

Special Commarnas

Usea to tell the cisassembler wnere Sixty~four special
function repgisters are mapped. Tne defauit is 3 mapping vnem
Trom 1002 to $ig3F,

SHOW-REGS Displays special function registers

SHOW-NAMES / HIDE-NAMES Sheow ~ do nod show Special furnction
register names with cisasembier.

)
SWik Allows illegal opeoode trap to oe used insteac of
breakooint.

sWI

SWI Tar



Vector Taole
‘ ! Table 3-1, Interrupt Vector Asslgnments

. cc
Yector Addrens Interrupt Source Register | Local Mask
Mask
FFCO, C1 Reserved - -
. ) .
. ] .

FFD4, DB Reterved - -
FFDS, D7 SCI Serial Systemn ! Bit  |Ses Table 3.2
FFD8, D9 SP1 Serial Transler Complete | Bie SPIE
FFDA, DB Pulse Accumulator Input Edge | Bit PAIl
FFOC, OD Pulse Accumuletor Overflow 1 Bit PAOV!
FFDE, OF Timer Overflow 18It TOI
FFEQ, €Y Timer Output Compsre 5 18It ocst
FFE2, E3 Timer Output Compare 4 ) | Bit OCAl
FFE4, €5 Timar Output Compares 3 I Bit 0C3l
FFEG, E7 Timer Output Compare 2 i Bit Qoc2
FFES8, E9 Timer Output Compare 1 | Bt ocu
FFEA, EB Timer Input Cepture 3 I 8ht [olek]]
FFEC, ED Timer Input Cspture 2 | Bit oc21
FFEE, EF Timer Input Capture | 1 Bit ocCit
FFFO, F1 Real Time Intarrupt | Bit RTH
FFF2, F3 iRQ (External Pln or Paraliel 1/0) . IBR See Tabls 3.3
FFF4, F5 XiR@ Pin (Pseudo Non-Maskable Interruptt MH[- X Bit None
FFF6, F7 swi_ P None None
FFE8, F9 litegal Opcode Trap None None
FFFA, FB  ~L COP Failure (Reset) None NOCOP
FFFC, FD 4 COP Clock Monlitor Fell {Reset) None CME
FFFE, FF F@Eﬁ None None

Unilas Irnterface Comsigerationg

The EBHCIl must pe configured to vun in the expance nultiolexea
moce (mode 1) by having MODE and MODA pulled high 1n reset,

Analyzer Caole & (ﬁkaV“kﬂ ﬁt&k/

Ermulator Cable if Data Lires are Buffered CBHDE4/Z0 Q%umumﬁ
Reserved Area: £FF71-$FF73 o

Overiay Area: #FF74-9FFRF

Maximum Clock Speed: MHZ
Unilab Cleock: : AD-  E-plaock
WR—-  N/C
Li- N/C
Ke-  N/C
Unilab Status Lines: C4 N/C
' CS N/C
C&E MODA/LIR
c7 R/W-

NMI: Covinects $e XIRQ-

Cycle Types:
Fetch B
Read R
Write 7E

No Emulaticn Module avaible for this processor at this time.



ORITION INSTRUMENT®S T ECHNTIGCAL NOTE =

This sobe applies bo bhe Mebore s EEHCLL chip.,

I. Iy yoeu ame wsing the Moborola EVE Bosed there are o few
Lhings which have Lo be done 19 orcler e e on bhils harget

Bzl

AEms o E@re o amn Fol lowss:

Loy The asnelyzer ground wire needs fo ke conneched o opin 2

f LIS, )

aszociated with bthe Miszcellansous lines

Lo pin 7 wf U,

ey The emulator o Lo ke shielded,

Ly ALk whm e i
This resis
e 1 o
NMT wire is bthen conne

brer mounied For NRD b werk
pbwean in 26 and pin 19 of
of the b ol The UNILAE
iy 1B of =L

S0 The UNILDE ress

st fo L

o 14 et Lhe end

FHC 1L o
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68000 and 68008

Ihe 68000 Family Maximum Address Maximum Data
68000 - 4,6,8,10,12,.5,7 24-bit 16-bit
68008 - 8,10,7 20-bit 8-Bit
68010 - 24-bit 16-Bit
68020 - 32-bit 32-bit

Bus cycle time is clock speed divided by 8. The actual timing
requirements for the UDL/UniLab are more related to the time it

takes to access rom data. We can easily handle a 10 Mhz 68000
with a standard speed UDL.

Problems with supporting the 68010, 68020 have to do with the
internal instruction cache. The 68010 has the capability of 3
words, the 68020 handles 128 words. These caches can be disabled
via hardware, so if the customer is willing to run in this mode
during development, we can support him.

Compariéon with other similar processors

68000 overlaps fetching of each opcode for two step "pipeline"
Z8000 only does prefetch under certain circumstances
8086 uses extensive prefetch of up to 6 bytes

8086 and Z800 have methods of simple and "expanded" (max) modes.
68000 is always in "max"mode

8000 can address directly up to 16M bytes, the 68020 up
) to 4000M bytes
"8086 Handles 64K directly, but uses up to 1M with segment
regilsters

28001 handles up to 48M bytes using internal segment registers
and external memory management.

68000 operates in Supervisor or User mode.
Z8000 operates 1in System or Normal mode,
8086 has no modes

80286 has Protected and Unprotected mode.

68000 has 17 32-bit registers, 8 designated as'data, 9 as
address,

and all registers can function as index registers.,
8086 has 4 16-bit registers and 3 separate 16-bit index registers

68000 has separate data and address lines

Z8000 and 8086 have multiplexed data and address lines
(smaller packages)



Special Commands

'=FROMMV
=TOMV All used to extend addresses beyond 16 bit entry
=T0GO
=TRAP Change trap vector from O to F
INTADR Set lower memory boundary used in disassembler
logic. Defaults to $0400., Use
value ' INTADR |

We - are always in the supervisor mode when DEBUG control is
established.

Reserved Vectors and Memory Areas

80-83 Trap Vector (relocatable)
7C-7F NMI Vector
7AC-7FF Reserved area and overlay (relocatable)

Breakpoint Opcode 4E 4n . where n is trap #

UniLab Interface Analyzer Cable P, 16 bit rom cable for 68000,
8 bit cable for 68008. Chip comes in a variety of packaging, from
64-pin dip to 68 pin quad pack, leadless chip carrier, and pin

grid array. True NMI requires toggling 3 pins. May require extra
circuitry,

Maximum oscillator speed:

Standard handles all family members. The timing of the 68000
is quite complex. The simplest statement to make is that the
clock is 8 times the bus cycle time. The limiting factor has
more to do with memory access times. We have not experienced any
difficulty running at 12 Mhz with a standard unit,

UniLab Clock K2 AS (address strobe)
K1 DTACK ( normally grounded
for simple systems )
RD Not used, recommend strapping high
WR Not used, recommend strapping high

Status Lines C4 FCO
C5 FC1
C6 FC2
Cc7 R/W

Cycle Types User write I1x
Supervisor write 5x
User read 9x
User fetch Ax
Supervisor read Dx
Supervisor fetch Ex

Interrupt Fx



Part

8748H
87491
8049nH
8049nH
8050NnH
“8Y3SANL
8039AHL
. 80400HL

The major features are:
B-Bit cru

I x8 ROM Program Memory
. b4 %8B RAM Data Memory

THE 8048 MICROPRQCESSOR FAMILY

Internal

Proaram Memory

Internal
Data Memory

EPROM
EPROM
IK x8 ROM
2K %8 ROM
4K %8 ROM
none
none
none

27 1/Q Lines

g-Bit Timer/Event Counter

Uscilator speead:

1 to 11 MHz.

64 %8
128 x8
256 x8

5:1 ratio between oscillator speed

and processor clock speed.

Locations in data memory is accessed lndirectly using RO &R}

PIN CONFIGURATION

toC|1 ~ 40 [ Vee
xiav (] e »ni)n
LILIS IR K n|fjen
LIt4IR N e
LA14 K] » i)
mit]e »n|1ere
1A}y e
LLINN] 33§ )rne
tinl ]y Bo4g Iris

holfte 8748 yif)rie
Al B035 0f)rny

on(lne LEARIaT]
o0 mijen
L ¢ Kl m{)rie
o, (|1 1)V
o8 [ 13 { Jrnoa
(48 K1 10| Yers
on (1w IARD LIRS
oe, (| 1e "))
Vul{ r 11]rre

I 4095

2048

[ 2047

| seumpy
SEL Moo
Lot

1023

Do Tt mmasa

1
1024 —" 1

.

LOCATION 7 %

ON CHIP 3049AH
ON CHIP 3043AH

YECTONS
PROGRAM HERE

LOCATION 3 —
EXTENHAL

=] -INTERRUPT

P N )

o

YECTORS

ADDRESS .

- FROGNAM HENE
1]0]5]4]3[1]1[0 *NESET VECTORS

PROGNRAM HERE

1. TIMERINTERRUPT

Flgure 12-2. Program Memory Map .
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(121)
((255))
_ USEN nam
LIEY)
(96~ 8) ]
(224 ~ 0y
2 [
n BANK ¢
WONKING OIRECTLY
NEGISTERS ADONESSASLE
o aea WIEN DANK 1
TTHTT T~ =] 1S sELecTED
) i e I
23
t
¥ LEVEL STACK " ADDRESSED
on
INDIRECTLY
USER RAM THROUGH
168 nionno
(no° on )
a8 "
7 BANK 0
WORKING OINECTLY
+ NEGISTENS ADDNESSADLE
_____ 80 - | wiEnbBANKO
B || e IS SELECTED
o |

L] . v

IN ADOITION N ONn Nt (RO°ON N1

MAY BE USED TO ADDRESS 258

WORNDS OF EXTERMAL RAM,

() 8043AN, a14m,
() t0s0AN

Flgure 12-3. Data Memory Map



Unilab Interfacse considerations

Analyzer Cable E

Unilab clock: RD- PSN

WR-  WR-
Il RO~
K2 not used
Cycle types: read AQ to BF
write Ca to OF

fetch EQ to FF
Overlay area: S bytes at the top of 2K bank

Breakpoint code: CALL 7FA  (F4FA)

Interrupts: doss not have NMIL.
type vec address
! reset QH
' . external 3H
timer/ctr 7H

Unilab commands:

=0VERLAY
n RNAME name assligns name to Rn
ENI, DISI enable/disable interrupt

EHTCTI, DISTCTI enable/disable counter

INTRAM, EXTRAM use of internal/external data memory darea
PIGGYBACK patch for NS87P50.

P1GGYBACK "’ for expanded chip.



THE 8051 MICROPROCESSOR FAMILY

puB-G1: expanded mode (external rom)
Sales Ranking —- #2 with 13% of total sales
DOB-51P: OKI piggyback MBOC51IVS (interanl rom)
Sales Ranking —-- 116 with less than L%

The major features are:

8-bit CPU

0n-Chip osclllator and clock clircultry

32 1/0 lines

54V, address space for external data memory
Two 16-bit timer/counters

(Three on 8032/8051)

o A Flve-source interrupt structure

(Six sources on 8032/8052) with two priority levels
o Full duplex sertal port

o Boolean processor

e O g

Q a

On-Chip On-Chip

Part Technology Pam_Memory Data Mem
8051 HMOS 41 (ROM) 128
Qu31l HMOS none 128
87514 HMOS 1 41 (EPROM) 128
80C51 ' CHMOS 41 (ROM) 128
gocsL o+ . CHMOS none 128 .
8052 HMOS gl (ROM) 256
8032 HMOS none 256

Osclllator speed: 3.5 to 12 MHz,

G:1 ratio between oscillator speed
and processor clock speed.
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Unilab interface considerations:

Analyzer Cable E

Unilab clock: 8031 Expanded 8051 Piggyback
RO- PSN RO- not used
WR~-  WRE WR~- not-used
K1 RO7 K1 GRND
152 EA- 12 ALE
Overlay fArea: FFCOH -- FFF8H for expanded
FCOQH -— FFF for plagyback

Breakpolnt code: LCALL ovadr (12xxxx)

Cyclé types: fetch 70 -—- 7F
read 30 -- 3F
writea 50 -- 5F

Interrupt: 2 levels of priority
No NMI
Interrupt Source Vector Address
IEQ (external request 0) IH "
TFOQ (internal timer/ctr @) BH | priority
1E1L (extarnal request 1) ) 13H V' within
TF1 (internal timer/ctr 1) 1BH { level
RI+TI (internal sertal port) 23H !
TF2+EXF2 2BH !
Unitab Commands: = ——-—-=--==—s meomomomomems
! ! ! !
FFH —m—mmmmmmmm —mm—mm e m— } ! ! !
! Vo ! ! | t |
! sfr . RAM ! | H ! !
| Vo832 ' | ! !
N Vo H ! ! | 4
TFH t=—mmmmmm | mmmmmmmmm e ! ! ! !
] | ! 1 ! H
\ RAM | H | | '
! ! ! ! | !
H ! ' ! ! !
¢« INTRAM EX TRAM PMEM
(Internal RAM) (External RAM) (Emulation MEM)
R?7 RI DR?
(DR7 OR1) DRI
cannot use M here
=0QVERLAY

n RMAME name assigns name to Rn



8083
CHMOS)

General Information

THe 8085 mlcroprocessor (40 plin dip package) 1s an 8-bit CPU

with addressing capability of 64K. The 8085 has 8 data/address
- multiplexed 1lines for lower address AO-A7 and data DO-D7. The
upper 8-bit address lines are not multiplexed. It has four

vectored Interupts Cone 18 nonmaskable) and INTR line for a total
of five interupts. The 8085 also supports serial [/0.

UniLab Interface

The 8085 uses analyzer: cable ''A"

Speed

Standard UDL High Speed UDL
8085AH =31MHz YES . YES
T085AH-2  =5NH=z YES ' YES
.085AH~1 =GlHtiz YES

Reserved Vectors and Memory Areas

User can choose any of these RST vecltors.

RST =BP

o . C7
8 CF
10 D7
20 DF
28 EF
30 F7
+ 38 FF

You can change the overlay area by placing a 3 byte JP
Instruction at one of the above restart vectors and then entering

XXXX, where XXXX 1s the addreasas placed at the above restart
vectors.

Breskpoint Opcode

CF 13 the default

s9e xx =BP to change opcode



Unikab €leal

RD- WR- Read,

Status Lines

K1
K2 -
C4
C5
C7

to
to
to
to
to

Wirite plnsg 32,31

INTA pin 11
RESET OUT pin 3
S1 pin 33

SO pin 29

1/0H pin 34

Cycle Types

FETCH
READ
WRITE
OUTPU
., INPUT

INTERRUFT

1/0

T

70
50
60
LEO
DO
IFo
DO

TO
TO
TO
TO
TO
TO
TO

L‘ Special Commands

sty 3/' I
‘”E%o] re.H

=0VERLAY

INP
ouT

NMT

Uzed teo
Used to

SF
6F
EF

DF

FF
EF

read I/0 port
write I/0 port

Mot SuepPorted



THE_ 89086 MICROPROCESSOR FAMILY

ﬂ%e 8086 Microprocessor

Pact Spead
I6-bit data bus 8086 S MHz
20-bit address bus 8086-2 8 MHz
8086-1 10 Mz
The BQ18E Microprocessor Part Speed
Incorporates the powar of "15-20 chips” 80186 8 MHz
in one package. Higher performance, more B@186~6 B MHz
instructions.
The 80286 Microprocessor Part Speed
24-bit address bus. 16 megabytes 80286-8 8 Mz
physical memory. 1| Maegabyte "virtual" memory. 30286-6 6 MHz
Groa 80296-4 4 MHz
Softuare considerations:
Tha same package supports the 8086, the 80186, the 80286 and
the AT. Support for the 80286 and the AT is not good.
Patch commands: '
gBMIN 1BBPATCH MAXMODE nrerATcH

Special commands:

All the words deallng with segments.

writeup on segmentation.

»

. MAK
cno O] ~ W] vVee —_
ADta (]2 13 {] aots
aony (> 30 {] mrwsy '
Ao ) ¢ 11 §) Arnise
ADUL (Y S 36 {) AtasS
Abo (¢ 35 () Areise
aor C}r 3 ) Entisy
aoe (e 33§ MR
aor (}y . n|]) i
aos (1o cru 1\ Ror3T3 (nouoy
Aoy Cf e 3 |} R GTT mioay
A0e (] 12 29|) {OCK Wiy
aoaCfn | 1w} 5 iy
a02 (] 1e n{1H (ouiy
a0t (] 1y ] 3 \DEF
ADO () s 1|l ose g
X% RIS uflosr Nk .
INTR { |18 1] TEst
ctR ]y 11 [] neaoy
cno ] 10 (] neser

40 LEAD

Flgure 2. IAPX 86/10 Pin Configuration

S=e the one page

MINIMUM AND MAXIMUM MODES &

The requirements for sdpporllng minlmum and maximum
~ IAPX 80/10 systems are sulliciently dillerent that they
cannot be done elliclently -with 40 uniquely delinsd
pins, Consequenlly, the B0OBG Is equipped with a sliap
pin (MN/MX) which delfines the systam conligurallon
The delinltion of a certain subsel of the pins changes;
dependentl on the condlition of the strap pin. When,
MNIMX pin Is strapped 1o GND, the 8086 ireals pins 24
through 31 In maxlinum mode. An 8288 bys conliollsr}
Interprels status Information coded into $4.5,.5,to gen'!
erate bus (iming and conlrol signals compalible wiih {
the MULTIBUS® architeclure. When the MNIMX pin s |
strapped 1o Ve, the BO86 generntes bus control signals §
ltsell on pins 24 through 31, as shown In parentheses It {
Flgure 2. Examples of minlmum mode and maxlmum ;
mode systems are shown in Figure 4, 1

{
)
14



Yector Table

fiddress Luigf_mgi '
FFFFO-F RESET
00QQ0-3FF A 256 element vector table. Lach

vector is 4 bytes long: a two byte segment
followed by a two byte address. Ue use
interrupts 1, 2 and 3.

UnilLab interface considerations

Analyzer cable A for 8086 Min mode and for BO186.

Analyzer®zable L for 8086 Max mode.

Reserved areas:

00004-F vectors for single-step, for NMI and far
software breakpoint.

FFFB1-B2 for interrupt service routine. (relocatable)
Overlay area: FFFBB-FFEF
Brealkpoint code: - INT 3 inserted at breakpointi
Maximum oscillator speed:

Standard UnilLab handles all family members.
High-speed nat necessary.

8Q186 8O86MIN 2R38GMAX
UnilLab clocl: RD- RO RD 11 These lines
WR-  WR WR 9 attach to
Ki-" DT/R DTR ' {6 the bus
K2- DEN INA 4 contraller.
In addition, we use the Unilab input ALE, to determine when the
address {s valid: ALE ALE 5
BR186 80O8EMIN 8A8EMAX
Status linas: : C4 na na na
CS 50 na 50
c8 Sl na S1
7 2 MIO 52
. 8086max/BR186 BABEHIN 80286 AT
Cycle types: fetch 8@-9F BF BO-BF GO-7F
read AQ-BF 8Q-BF AQ-AF A0-5F
urite Co-DF CO-FF CO-DF Co-DF
output 40-5F LO-7F 50-5F 20-3F
{nput 20-3F 00-4F 30-3F E@-FF

fnterrupt 00-1F 00-0F Q0-1F



IHE 8988 MICROPROCESSOR FAMILY

The 8088 Microprocessor
8-bit data bus
20-bit address hus

The 80188 Microprocessor

Incorporates the power of "15-20 chips"

i{n one packagz. Higher performance, more.
instructions.

Softuare considerations:

Part Speed
8088 S MHz

8088-2 8 MH=z

Part Speed
gales 8 MHz

80188-6 6 MHz

The same pachkage supports the 8088, the 80189 and the PC.

Support for the PC as target is not good.

Patch commands:

88MIN 188PATCH 88MNXx - PCPATCH

Special commands:
All the words dealing with segments.
writeup on segmentation.

MIN {MAX
MOOE  |MODE

avo (1 7 w0f] vee

At ()2 7] Ars

A3 2 (] Arass

A2 C}a ] Anse

At s 8 {7 Atwss

Ao (1 [] Arwss

A Clr. 23] 3% (H1aH)
A [l [T MNEAR

Aor [l - 12(] N

ave Tl S iu J Woto  (TATY)
A0S [Cfur” S01] MDA (RmarTh -
AD4. [ 12 [] WA {LBCR)
A0 (i1 2007 ol - 35
A02 [f1e . (] ornn &0
ADt (] 1s {7 DER (50
AD0 (e 18 [7] ALe {aso)
Nme (Clr 247 WM {asy
IR (Tl {7 TEST

cLK Cfny 22} Reaoy
ano (|20 ! 21|J] neser

Flgure 2. IAPX 88/10 Pin Conllguration

See the one page

Minimum and Maximum Modes

The requirements for supporling minimum and max/.
mum 8088 systems are sullictently different that they
cannol be done elliclently with 40 unlquely defined

In subsel of the pins changes,
dope_ggenl on-the condition of the strap pin. Whaen the
MN/MX pin 1s sirapped to GND, the 8088 delines pins 24
through 31 and 34 In maximum mode. Whaen the MN/MX

“pin Is strapped 1o Vee, the 8088 generales bus control

signals Itsell on pins 24 through 31 and 4.



Vector Table

fiddress Interrupt

FFFFO-F RESET

AAA00-3FF A 256 slement vector tahble. Each
vector is 4 bytes long: a two hyte segment
followed by a two byte address. We use

interrupts 1, 2 and 3.
Unilab interface considerations
inalyzer cable A for 8088 Min mode and for 80188.
ﬂnélyzer cable L for 8088 Max mode.

Reserved ar=aas:

QPQ04-F vectors for single-step, for NMI and for
software breakpoint.

FFFB1-B2 for interrupt service routine. (relocatable)

Qverlay area: FFFBB-FFEF
Breakpoint coda: INT 3 inserted at breakpoint.
Maximum oscillator speed:

tandard Unilab handles all family members.
High-spead not necessary.

82189 8088MIN 8288MAX
Unilab clock: RO- RD RD 11 These lines
WR-  UWR LR 9 attach to
Ki1- DT/R DTR 16 the bus
K2~ DEN INA 4 controller.
Unilab input ALE ALE ALE 5
80188 8088MIN 8088MAX
Status lines: C4 na na na
C5 50 (BHE) S0
cE S1 na . §1
7 S2 MIO 82
8088max/30188 8@88MIN PC
Cycle typas: fetch 80-9F 1F 4Q-5F
read AQ-BF 20-3F 60-6F
write CO-DF 4Q-5F CA~CF
output 4Q-5F Co-DF 00-0F
input 20-3F AB-BF EQ-EF

interrupt 00-1F 80-9F



The 896 can be separated into several sections for tne purpose
of describing its operation. There is a CPU, a proprammanle Hioh
Speec 1/0 Urnit,an analaog to gigital converter,a sevial port y and
a Pulse With Modulated (PWM) cutout For digital to avaloo :
conversion. Iv-addition to these functional units, there are some
sections which support overall opevation of the chip sucn as the
clocr generabor | '

DDE-3E Bales vanking &1 with (1%

UOsciliator freguency: 6 imhz and 18 Mhz

=
i
=
a
o
—
hi
1

Unilab_interface :Arnalvzer cable R

Uniilan clock: WR Wik?
RD [D?
ALE  oLE
Overiay fArea:cdleH —— &aiCH

Safe. Vector:adloH

_____________________ 1
on.cur
,HO”A
————f .
H - - ol .
a -—
I ! svere] ol iR
. 1 | 1 A
| |Aoonessa nea. - ST, RED. ’ TIC
. ] ADDRESS ® FILE AALY NTRO! MEMOnY b1 RD
o - " y cou": v ‘WA CONTNOLLER |~ JR e
- ] = READY
orcooen | | Aoon ! | e
1 f- | ———— RESET
T | ESRSPERRY .ol IR PP A
. 0 Toom o D-oUs o] [warcrooa
~ 7
YReE —y o cony, ' l PRI I X t t ‘ ( TIMER
- [
Anano A . rinea, SERIAL PWM IMTERNUPT | [usioumt] °
v P1REG. ront CONtnoL
: T UMER Y
—_ -
TIMER 2
_.[_l.f——"“~ H ADDNDATA
1 sus
iy 1
________ - P VR
PVALY. FUNCTIONS HS1 Mo

Figure 2-1, Block Dlagram (For simplicity, lines connecting port registers to port buffers are not shown.)



Cycle Types: fetch Fia —— 7F
read Ea - EF
write Ca - o

D - ZRAQ as enulated
Register SgkH

Debugpper special rea.

T2 change overlay area

=0VERI_AY

n =DEG

Dissasembler special features:
IT no external RAM
dissasembler not
cvoles. (EXTERNAIL)
ALL-INTERMAL
ALL-EXTERNAL,

4]

to expect any me

INTERRUPT STRUCTURE:
SOURCE VECTOR LOCATION
Sorftware sk
Ext inct SREH
Barial Port SO
Software Tim.: DDA
HE X, 2 S22 B H
Hioh Speed
Outouts 0 EH
HEI Data
Available 24

A/D Conmversion

Comolete SR

Timer Overflow =i
SPECIAL COMMANDS
=AX (sets working reg.) 15~
=LX 1o
=X 15—
18-

=DX

INTERNAL will

ROM (o NI

sipnal

oty

PRIORIGY

N/
7{nighegt)
6

)
4

3

e
Lo

)
Z(lowess)

AX
BX
CX
DX



General Information

The 280 Microprocessor (40 pln dlp package) was introdueced
by Z1ilog. The 280 1s an 8-bit processor with 16 address lines, 8

data lines and can addresgs 64K of menory. The Z80 supports I/0
mapped peripherals with speclal control lines. You can have up
to 512 individual ports using thls scheme. The Z80 can also have
its I/0 functlions memory mapped. When the Z80 13 operated at 6
HHz or 8 Iz, the memory access timing is critlcal and can cause
the designer fits as high speed memorles are needed. The bus
cycle time necessary for the faster chlps seems to have been

stolen cut of the read/write tinmes.

The Z80 supports three (3) modes of Interupts; MHode O, Hode
1, and Hode 2. The UDL handles one byte 1lnterupts very well. At
the present time we have problems with three (3) byte Interupts.

The Z80 supports NMI.

UnilLab Interface

/he 780 microprocessor uses analyzer cable "E".

Speed

Standard UDL High Speed UDL
Z8B0 = 2 MHz YES YES
ZBOA = 4 lMH=z YES YES
Z80B = 6 HMH=z NO YES/MAYBE
Z80H = €& MHz NO - NO

Reserved Vectors and Hemory Areas

User can choose any of these RST vectors.

RST =BP
0 c7
8 CF
i0 D7
20 DF
28 EF
30 F7
38 rr

, You can change the overlay area by placing a 3 byte JP
instruction at one of the above restart vectors and then entering

XXXX, where XXXX 13 the address placed at the above restart
vectors.



Braakpoint Opcoda

FF 18 default opcode

Use ux=BP to change opcode

UnitLab Clock

RD- WR- Read, Write pins 21,22

Status Lines

K1 to M1 pin 27
K2 to. *I0RQ pin 20
Al9 to AMEMRQ pin 19

Cycle Types

FETCH AQ TO BF
READ ED TO FF
WRITE CO TO DF
OUTPUT 40 TO SF
INPUT 60 TO 7F
1/0 40 TO 7F

INTERUPT 20 TO 3F

Speclal Commands

=BPp

=0QVERLAY

INP Used to read I/0 port
ouT Used to write 1/0 port

TNB Shows lines leading up to current breakpolnt



HR6418Q

CCHOS)

General Information

The HDG4180 1s a 64 pin shrink dip package by Hitachi. It
Is instruction compatible with the Z80 and has many added
instructions. The 64180 1s an 8-bit microprocessor with 18
address lines and can access 512K bytes of memory. The processor
has many added features such as DMA, MMV, two serial ports and
two 16-bit timers. The HDG4180 supports the 280 llode O, tlode 1,
and Mode 2. It has many other interupts, 1.e. from speclal
functions on board plus two additional interupt lines. It.also

supports NUI,

Unilab Interface

‘The HD64180 uses analyzer cable "E"

User enters HD64180 patch word.

Speed
Standard UDL High Speed UDL
2 MHz © YES : YES R
4 MHz YES ‘ YES~
6 HHz NO ' . ' NO

Reserved Vectors and Hemory Areas

User can choose any of these RST Qectors.

RST =Bp
0 c7
8 CF
10 D7
20 DF
28 EF
30 F7
38 FF

7 You can change the overlay area by placlng a 3 byte JP
instruction at one of the above restart vectors and then entering

XXXX, where XXXX 1s the address placed at the above restart
vectors, '



Breakpolnt Opcode

FF 13 default opcode

Use xx=BP to change opcode

UniLab Clock

RD- WR- Read, Write pins 63, 62

Status Lines

K1 to LIR
K2 to I0E
Al9 to ME

Cycle Types

FETCH AOQ TO BF
READ EQ TO FF
WRITE CO TO DF
OUTPUT 40 TO SF
INPUT 60 TO 7F
1/0 40 TO 7F

INTERUPT 20 TO 3F

Special Commands

HD64180 patch word

=3P

=0VERLAY '

INP Used to read 1/0 port
ouT Used to write I1/0 port

TNB Shows lines leading up to current breakpotint



NSC800 '

CCHOS)

General Information'

The NSC-800 CMOS microprocessor (40 pin dip package) i1g
Natioigl Semiconductor’s answer to the Z80. The NSC-800 1s fully
compatible wilth the Z80 instrucllon set. It has 8 data 1lines
nultiplexed with the lower elght address lines. The addressing
range for Lthe NSC-800 1s 64K memory (16 address lines total).
The NSC-800 has the same I/0 addressing capabllity as the Z80;
both memnory mapped and I/0 mapped. The NSC-800 differs In the
number of Iinterupt inputs 1t hasg. The Z80 has NMI and INT. The
NSC-800 has 4 1in addition to NMI. The interupts supported by the
NSC-800 include those of the 'Z80; Mode O, Hode 1, Mode 2 and in
addition tnclude INTRA, INTRB, INTRC. These correspond to *RSTA
(3C), *RSTB (34> and RSTC c2¢).

UniLab Interface

The NSC-800 uses analyzer cable ''Q'.

User types NSC-800 patch word.

Speed
Standard UDL ‘ High Speed UDL
2 MHz YES YES
4 MHz YES YES
6 MHz NO YES
8 MH=z NO YES

Reserved Vectors and Hemory Areas

User can choose any of these RST vectors.

RST =BPp
0 c7
8 Cr
10 D7
20 DF
28 EF
30 r7
38 I'F

You can change the overlay area by placing a 3 byte Jp
instruction at one of the above restart vectors and then entering

XXXX, where XXXX s the address placed at the above restart
vectors, ‘



Breakpoint Opcode

FF 18 default opcode

Use ux=PP to change opcode

Unilab Clocl

RD~ WR- Read, Write plﬁs 32,31

Status Lines

K1 to INA pin 26
K2 to R50 pin 37
C4 to S1 pin 27
Al9 to IO pin 34

Cycle Types

FETCH 70 TO 7F
READ 50 TO SF
WRITE 60 TO 6F
OUTPUT ED TO EF
INPUT DO TO DF
1/0 DO TO EF

opeclal Commands

NSC-800 Patch Word

=Bp

=0VERLAY

INP Used to read 1/0 port
OUT Used to write 1/0 port

"INB  Shows lines leading up to current

brealpotint



The Superf family consists of basic microcomputers.
orotopachk emulators, amd ROMless microcomputers. The various
family members differ in the arcunt of on—chip ROM and the
physical packaping. Super8 is a 48-pin device.

Major features:

Full-duplex UART.

On-chip baud-rate peneratcr.
twa 1E-bit preogrammable counter/timers.

DMA cortreoller.

Two register pointers that allow use of ' fast’ instructions to
access register groups within 620ns.

Additional instructions that support threaded-code larnguages,
suech as FORTH.

Hardware considerationss
Input cleocle speed: 1~1& MHz
8:1 Irput cleck to bus cycle ratis
(5td. UnilLab is fine)
Reset address is wozaH.
Port 1 used for ADU-AD7, Port o used for AB-A1S.
Stack can be internal or external. Configuwred in Port Mode
register (FIH): P35 (pin 39) active if external stack.
Unilab interface considerations:
58 uses Analyzer Cable D
Reserved areas: 781 t= 785 reserved (relocatable).
3 consecutive reoisters (default is register £Q-

63).

Overlay area: Inmediately above reserved area (default is 786).

ey} CONT NOR DATA HOATA  MISE

-2 FF 0020 EGFOFF LD Fo, hrF LI HUL < For O Motk RE615TER. Cop FlauRED,

I FF 9023 E6F128 LD FI, k28 HULI AU < Popr 4 mob€ REas €R ol Fiuked.
A FF 0026 EGFEO2 LD FE, 42 HUHIE UL < X memonry mimida R, h
7 FF €029 EGDII0 LD 09, 410 HHUL L ¢ Staces 1o NreR,, s,

A FF @02C £E00GD LD DB, k9 LI UL 4 Svack Poree, msp,

D FF 0Q2F EGGOO7 LD 60,47 HI I 4 Rémster. Poundte® €0 animliny,

10 FF 2032 EG6IBL LD 61, hol HUL 1L DENVG cor rRoL.,

13 FF £935 C6CO1234 LDW Co, #1236 HL11110 11011111
17 FF 0239 C6C2S670 LW C2, 05678 [H1L1100 f1811018
1D FF 903D CGCANDCD LDW CA, #MBCD 11114111 ISR
IF FF 0841 C6CEEF(2 LDW C6,REF12  L1000411 11110411



10,
O7n

DOy
Cry

Cou

UnilLab Commands:

r =PTR Charges reserved registers, where 'n' indicates
the lowest nunbered register in hex. Default is
EQH. NOTE: Program must include instructicons to
load register pairv GAH with reserved area value.
Erealpoints will rot work properly unless they are
placed after these initializaticon instructions.
n =0VERLAY Changes location of overlay area. Can only be placed
at an even address. Reserved area is 5 bytes below
this.
n =WREG Set starting address for disassembler.
EXTRAM Set debug operations to work in external data
memory. ' ‘
EXTROM Set debug wperations to work in progran memory.
EXTETACK Set external stack mode.
INTSTACK Set interral staclk mode.
n DR! Set the data register (CO-FF) to indicated value.
n DR? Display current value of indicated data register.
n R! Set repister to indicated value.
n R? Display current value of indicated data renister.
SEYONE
SITTWO
"y
b BANKY
MOOC AND e —— manKe
CONTAOL ALOIYTENE |
neaisten AconCIsing oY)
TATA nEQILTINY
{IMOANECT NEOS I N, HOEXED,
STACK OA OMA
SYITUAT A TCAS; ACCESS ONLY)
FTACK, PLADY, PONTS, EIC .
{NEGISTEA ADONESS1HO OHLY)
WORKING NEQILTENS 3518 #5353y
fWONXINO AEAIS L EA
ADONCISIG OtiLY)
€O
14
(1M Bries
EXTENHAL
PFROGRAM
MEMoOny EXTERHAL
DATA
‘J MEMORY
DAlA neaIsSTIAY A "
(AL ADONESSING MODED) D [ mvres YIS BouHDANY
DEFEHDS ON
NOMSILE
ON-Citp
3. nom
IHTERNUPT VECTORNS
-1 ] °

. Super8 fleglsiers

N254 RAMKO (TE} EMT
EXTEIHAL MEMORY TIMING

rnoanam Memony DATA MEMONY

Flgure 3-7. Program and Dala Memory Address Spaces

N221 BANKO (F1)PM
PONI MODE NEGISTER

ool o]

Flgure 125, Extarnal Memory Timing

L STACK 8ELECTION

B o ]s o] ]
L PORT 1 MODE

0 = REGISITAFILE ! :‘: : 31‘:“\!"[‘”
1 = DATA MEMONY : ' 1X = ADy-AD,

]

Flgure 12-2, Conllgurlng Port 1 for Exlernal Memory

NI RANKO(FIy Pt

PONT MOOE REQISTER

NI40 NANKO {F0) POM
POR1 0 MODE REGISTER

oo oo [ ]o]

o] o [ o]

| ¢ =Py MODE DETENMINED BY PONT 213

Flgure 12-8. Data Memory

C MODE REGISTEN
1 =Pl = OMOUIPYT

QDEIINES BT AS /O
1OEFINES BIt AS ADDNESY

" Flgure 12-3. Configuring Mort 0 for Exletnnl Memory



ROM
Part ' Capacity Comments
218621 =i Maslked ROM part, used in high
volune productior,
8623 12 Pigoybacl part used ffor
development burposes.,
28611 4K Masked ROM part, used in high
valume product icn.
861 2 E4-pin ROMless bart, used irn
development systems.
28613 a Pigaoyback part, used for
: development purposes,
18681 /82 ) LOW COST ROMless production part

with reduced I1/0.
Major features:
Two counter/timers
Sin vectored interrupts
UART fone serial I/0
Power—dawn npbtion

Hardware consilderationss

Input clock speed: 1z MHz  mascd mum.
8:1 Ivput clock ta bus cycle ratin
(8td. Unilab is fine)

Reset address ig determined by user as XXoC (see application
notes).

Stack can he internal opr external, Configured in Port -1
and Port 2 register; C5 connected to P34 (pin 29) if external

stack.
Unilab interface considerationss

18681 uses Aralyzer Cable D
Pignyback part uses Analyzer Cable E

Reserved areas: 7AF to 7R3 reserved (relocatable).
One repister pair (default is register pair 6o,

T‘Dverlay area: Immediately aboave reserved area (default ig 7B4) .

Cycle Types:

28681 718681 28 pignyback

int.stack ext.stack | e
fetch FF FF o FF
read FF DF ) FF-

write Fo 5 FF



UnilLab Commands ¢

n =pPTR Chanpes reserved register pair, where ‘n’ irndicates
the lower numbered register in hex. Default is
ERH. NOTE: Praopram must include instructions to
load register pair with reserved area valuye.
Ereakpoints will not work properly unless they are
placed after these initialization instructions,

n =0QVERLAY Chanpes location of overlay area. Can orily be placed
at an evern address. Reserved area is 5 bytes below

this.
EXTDATA Set disassembler to expect stack operations in
external RAM.
EXTRAM Set debuo cperations to work in external data
Menmry.
INTDATA Set disassembler tea expect stack operations ir
internal RAM.
PMEM . Set debug operations to work in external progranm
: memsry.
PBACK Set disassembler for 7-g piggyback chip (728603 or
' ZB613).
PBACK? Set disassembler for 7-8 expanded chio (28681 o )
- 2868E) '
cy¥ CONT DR pATA TR HISC
-1 FF COOC EGOOCO LD e, %o L (LD ¢ MSB of address loaded,
2 FF COOF EGFBYG LD F8, %96 I (UL ( Port 9-1 Node reg. config.
3 FF Cele gocets  Jp ALK, CoL5 UL 1L | Three byte jump inst,
8 FF CO(S E66M7 LD 60, #7 LU 1 o Register pointer for gaining
B FF CO18 EGBIAF LD b1, §nF T Tt debug control,
E FF COID E6FDLE LD FD, 410 HUL (1
11 FF COIE E6FEQ® LD FE, k0 T T | Stack pointer, LSB.
14 FF Co21 E6FF4Q LD FF, #49 LI Tt | Stack oointer, ¥SB.
17 FF CR24 EGFCOD... LD FT, %0 I 1 "
1A FF Co27 ecal LD Re, #{ TELIILEL Lttty
IC FFCo29 123~ W Ri, ¥#23 H iy
. Control Tiegielcra DEC- HEX  |DENTIF|ERS
* Reglstars N248 POIM 258 STACK FOINTER (BI1S 7.0) . rF sre
. (Conllnued) Port 0 and 1 Mode Reglister Sase STACK POINTER (ITs 15-2) re 8P
N ; (FB“; erlo Ollly) 23y ﬂEﬂElEﬂ POINTER ro ne

252 PROGRAM CONTNOL FLAGS Fc FLAGS

mmm mmmm 251 INTENNUPT MASK REQISTER F8 ™Mn

o, .
oy 150 INTERRUPT REQUEST REQISTER FA ina |
?o,.70, MODE I . I ra,.ro, MODE ’ 249 INTERRUPT PRIONITY REQISTER r irn '
OUIPUT - 00 = outruy
INPUL -y o1 = tHFYY 243 PORTS 0-1 MODE (2] POIM
AuAy = 1x ‘ X ApAy ' 2r " "
EXTYANAL MIMORY fiMing VTACK ARLECTION ORJ 3 MODE Fr PIM .
HOGMAL o § ¥« EXITRNAL

UXILNDED o ¢ 1~ IMTEANAL e _ ront 2 MOOE re Pam
P o 28 10 PHESCALER 11 PREQ
= SYIE QuipLr
5o sneaum ) 24 1IMERICOUNTER 0 F1 T0
fe = A0,-40, [ER 7T T1 PRESCALEA F3 PREY
11« Hiny MFEDANCE ADy.ADy, .
K8, 55, A0, Ag-Ary, Arg-re - e TIMERICOUNTER § F2 H
RALLLLL L 241 TIMER MODE F1 MR
200 SERIAL WO o si0
: MOT
R252 FLAGS ) IMPLEMENTED
Flag Neglster .
(FCyi: Read/Wrilo) . ] 121 r

Y DY A CY EN EA Y

L QENENALPURPOSE
USER PLAG 7Y REGISTERS
USERTLAG F2
HALF CARNY rLAG .

. .

DECIMAL ADUST FLAG
OYEATLOW FLAQG

$1aN FLAQ

1Tno rLaa

CARAY FLAG

04
PONT 3 ) "

PORT 2 01 P

ront 1 1 o1 P
ront o 00 o

S = M ow o




Features:

Systam/Mormal cperating moda
System/Normal mode stacl
IR instruction types

414 total instructions

« fdditional Featuros:

Maximum Clock Frequency:

Extended Processing Unit
Hemory Managemant Unit

7.859 Mhz (standard)

10.1 Mhz (high speed)
Tobla 2.1, 5 Code
Teble 100 ZNOKKD CPU, Sumeary of DRI faramcey obta totus Llie Codes
—_—
o WSz IR0y 2oooA Sly-S1y Detiodtfon
Addreaslng Spmng Vooo Intertnl Quaratlon
o, Seqmenlnd You Ho Yry Yo 9001t Pemory Refrealy
by Mowanymenled Yo Yns Yny Yos 010 1/0 Nafecsice
001 Speclal 1/0 Refecnnce
Mrbee of Oulput . (U I} Seyment trap Acluiowledys
Addrssn Dity 3] 16 u ! 0109 Hormankabta Intercupt Ackiwntedye
L ) Monvectpred Interrupt Ackvvnwlexlqa
Yirtunt Memgry
oot Pin (l‘\f‘lbl_ii) ™ Mo Yoa Yes LR | Yectored Inteerupt Acknowledge
; 1000 Dot a Pemury Reqoest
Sepatate Catmrnnl 100 Stock Memory Requnat
Intereupt doput Fin toto Ot Memory Request {tru)
Tor Acceas Yioiatlon rovy Stack Memory NMequent (Lry)
Slgnsl from MY Yoy Ho Yoy Mo t100 Inatruct Ton Spnce Accewa
f tro Tnalryet lon Tetch, I'lust Wyrd
2150 Instrouct lon IFtto franafee betwren €1y ond Cry
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Narer ) [ 4sanidl HOTE: Shadod aroa Is resarved,
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Unilalb Interface

Analyzer Cahble C

Unilab Clock: RD- D0S
UR=-  nat used

1 not used
2 not usad
Ovarlay Area: 700 --703

Placed at an even address
This addres must be put in the intarrupt
vector by the user.

Breal Point Opcode: EXTEND (F0OO0)
SC »x (TFxx) {f co-pracessor is being used

Cycle Types: read CO to CF
write 40 ta 4F
fetch ‘ E0 to FF ‘ i
input 80 to 8F
output 00 to OF
spec in 90 to YF s e
spec out 10 to IF : )
staclk read N ta DF
stack write 50 to SF . .
Interrupts:
TYPE FCW adr PC adr LI
reset 2 4
extend PSA + 4 PSA + 6 )
¥ PSA + C PSA + E o w .
nmi PSA 4+ 14 PSA + 1B oo s e = m
P i Lo
L] _ [ T=
UnilLalb Commands: Frames Sret Roee
=RAM set addres of RAM

=RAM.SEGMENT  set segment where RAM resides
=ROM.SEGMENT set segment where ROM reasides
SEGHENMNTED turn segmented mode on
UNSEGMENTED turn segmented mods of f
=0VERLAY
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Unilab Interface

Aralyzer Cable A

UnilLab Clack: RD- internal read, axternal read
& instruction fetlch
WR- internal write & external write
1 not usag
12 not used

Cycle Types: read F3 to FF
write DO to OF
fetch B? to BF

Overlay Area:

Brealk Point Code:

Interrupts:

80 -- 82

even address =QUERLAY

BPTRIGADR must be at odd address &
program uses one byle before BPTRIGADA

BRI (SE)

*Table 4.1 TInterrupt sources and Yector Addresses.

DEFAULY INIERALUPY  SOUNCE MACRO  YECTON
Patont Iy .+ SENVICE ADUNESS
- RESEY EXTEMMAL RESET LINE - 00001
HOM-MASKADLE - it EXTENNAL HON-MASKADUE INF. W 00021
IHTERRU'T S - wr ¥AICHHOQ TIHER H 000Al}
K] [ UP/DOXN COUNTER Y 00141
It Crrot Urr/DOYH COUNTER H 00101
| 2 CIF10  LI'/DONH COUNTER .Y 001€1)
[ ] cirit Ur/poMIN COUNLER " 00201
[ EXifo EXTERNAL INTERRUPT O Y 00014
i s EXIFL EXTERMAL THIEUPT Y 000611
] [ EXxIF2 EXTERRAL INTEIMIUN'Y 2 Y 00081
HASKADIE | 1 o VINER FLAG 0 1 000¢1
IRTERLCTS | 8 Tiaey TIMER FLAG L Y ooton
1 9 Thee VINER FLAD 2 Y ool it
I 10 SEF SERTAL PORT EnnOR H 002210
1 sne SEMIAL PONT RCCEIVE BUFFER Y 00241 .
o1z STF SENIAL PORT TRAMSMIT DUFER Y 002611
I n A70 CONYERIER DONE FLAG Y 00701¢
I n 10F YIMEDASE COUNIER FLAG N ooocit
{}
- DRK DREAK ITHSTRUCT 1OM ] 00)EN

Address @ through 7F will not be disassembled from

lracoe.

@ -~ 3F interrupt vector
40 -- JF call table area

"UnilLab Commands:

. SHOU-NAMES/HIDE-MAMES show/hide sfr names

ALTIGN/ALTNG '

adr  SFR-GHOW

=0UERLAY

align cycles ;f;
display name for sfr at agdr



(e Bill White
FFROM: Jim K.
Cross-assemblers and
Cross-compilers

lntroduction

Terminology

Cross-compilers and cross-assemblers take a source code file
and produce a relocatable object module. The object modules are
then joined together by a linker, which produces executable code,
a symbol table and (usually) a load map .

OFten people do not draw a distinction between the linker
and the assembler/compiler.

[he executable code is the machine language instructions
understood by the microprocessor.

The symbol table tells what values are held by the labels
and variables used in the source code. This information is
nzeded to understand what source code generated what executable
code. ’

The load map shows where each relocatable object module was
placed. The load map produced by MicroSoft compilers also shouws
the absolute address of the exscutahle code produced by each line
of source code.

Possible confusion in terminology
The executable code is also refered to as the object code or
the machine code. This is not the same as the object module.

In the PC world, two types of files run under DOS:
.COM files, and
.EXE files.
fhese files are both "executable code" for the PC.

Our customers

UnilLab customers use cross-compilers and cross-assemblers to
produce the programs that control their microprocessor based
target systems. Orion does not make assemblers or compilers, so
our customers purchase them from any of a large number of
vendors, ‘

Once a customer has produced executable code, he/she needs
to transfer information to the Unilab system, The information
produced by a linker can come in a wide variey of formats. The
Unil.ab system can accept some of those formats, but not all.

fpril 15, 1987 Page 1 -- Cross -~



Symbol file formats
My ?

Once a customer has loaded in a symbol file, they can use
Lhe symbolic names in place of hexadecimal numbers. In addition,
the symbols will be substituted for addresses and values in the
trace, breakpoint and disassembly displays.

Gupported

lile formats and compatability

Executable file formats
Whe?

Our customers need to load their program into emulation
nemory if they want to perform DEBUG cperations. The trigoer
and trace capabilities do work on a program running from a ROM
«hip, but in genzral it is easler to put a program into emulation
fsab than it is to put it into an EPROM.

zupperted
The Unilab system can load tn two different types of object
code files: binary and Intel extended hex.

The simplest format for an executable file is binary. The
file contains nothing but a segence of hexadecimal values. The
“ustomer has to know where to start loading the file into memory .
Load binary files with <start addr> <end addr> BINLOAD <lile>.

An Intel hex file contains a series of records which specify
lhe location to which each byte of object code must be loaded.
Yilh this format you can easily place information here and there
throughout memory. Load Intel hex files with HEXLOND <file>.

(ther
There are two other schemes for encoding information that
arre similar to the Intel hex format:
Tektronix hex Fformat,
Motorola S records.

I[n addition, there is a "mixed format" Intel file, which has

symbolic information and object code mixed together. We will
support that format in the near future.

Al 1S, 1987 Page 2 -- Cross --



-~ Interpret the Trace --

Symbol example

The trace printout below shows a disassembled trace with
symbol translation.

First eight symbol names were entered by hand:

1900 IS Init.Stack
3 IS Start.Loop

29 IS End.Loop

10 IS First.IncA
3456 IS Init.BC
789A IS INIT.DE
BCDE IS INIT.HL

28 IS LAST.INCA

And then F9 was pressed, to get a trace of the startup:

Q
~ .
Se

ADR DATA :

0 0000 310019 LD SP,INIT,.STACK
3 START.LOOP 0003 3E12 LD A,12

5 0005 015634 LD BC,INIT.BC
8 0008 119A78 LD DE,INIT.DE
B 000B 21DEBC LD HL,INIT.HL
E 000E C5 PUSH BC

F 18FF 34 write
10 18FE 56 write

11 000F C1 POP BC

12 18FE 56 read

13 18FF 34 read

14 FIRST.INCA 0010 3C INC A

15 0011 3C INC A

2A 0026 3C INC A

2B 0027 3C INC A

2C LAST.INCA 0028 3C INC A

2D END,LOOP 0029 C30300 JP START.LOOP
30 START.LOOP 0003 3E12 LD A,12

32 , 0005 015634 LD BC,INIT:BC
35 0008 119A78 LD DE,INIT.DE
38 000B 21DEBC LD HL,INIT,HL
3B 000E C5. PUSH BC

March 25, .1987 Page 6-25 © == In Detail -~



-- Interpret the Trace --

After these symbols have been loaded in, you can set a
trigger or a breakpoint using the symbolic name:

LAST.INCA AS

The last example, below, shows breakpoint displays with
these same symbols defined:

RESET END,LOOP RB resetting

AF=2B28 (sz-a-pnc) BC=3456 DE=789A HL=BCDE IX=FFFF IY=FDFF SP=1900

END,LOOP 0029 C30300 JP START,.LOOP (next step) ok
SSTEP NMI :

AF=2B28 (sz-a-pnc) BC=3456 DE=789A HL=BCDE IX=FFFF IY=FDFF SP=1900
START,LOOP 0003 3E12 LD A,12 ' S ({next step) ok
N .

AF=1228 (sz-a-pnc) BC=3456 DE=789A HL=BCDE IX=FFFF IY=FDFF SP=1900

0005 015634 LD BC,INIT.BC (next step) ok

== In Detail -- 6-26



AR

EPROMS *4

READ/PROGRAM

optional

PERSONALITY - EPROM SIZE
EPROM VOLTAGE MODULE EPROM_COMMAND DEC._1__HEX
2716 (C1,a) 25 PM16 RPROM / P2716 OR PD2716 2K | 7FF
2716B 12 PM16B RPROM / P2716 OR PD2716 !
27C16 (n) 25 PM16 RPROM / P2716 OR PD2716 !
!
2732 Chd 21 PM32 R2732 / P2732A 4K | FFF
27322 (Ci,txD 21 PM32 " R2732 / P2732A !
27328 12 PM32B ' R2732 /- P2732A !
27C32 21 PM32 R2732 / P2732A !
27C32 (nd 25 PM32 R2732 / P27C32 (break pin 8 '
of PM module) '
27647 (1) 12.5 PM56 RPROM / P2764 OR PD2764 8K | 1FFF
2764 (Ci,h) 21. PMG64 RPROM / P2764 OR PD2764 H
27C64 (1) 12.5 PM56 RPROM / P2764 OR PD2764 !
27C64 Ch, ) 21. PM64 RPROM / P2764 OR PD2764 |
.07128 (C1,h,t)>  21. PM&4 RPROM / P27128 16K t 3FFF
~  .28A CD 12.5 PMS6 RPROM / P27128 '

9128 CkxD 12.5 PM56 RPROM / P27128 '
27256 (i,h,ad> 12.5 PM56 R27256 / P27256 32K V 7FFF
27256 (t) 21. PM56-21 Cop) R27256 / P27256 ]
27C256 (nd 12.5 PM56 R27256 / P27256 |
27C256 (D) 21. will not work /different programming algorithum |
27512 C1) 12.5 PMS12 Cop) R27512 / P27512 64K | FFFF

* need 64K UDL 1n 8 bit mode |
* need 128K UDL 1in 16 bilt mode !
!
a = AMD

f = Fujitsu Orilon_also_supports:

h = Hitachi

1 = Intel 48016 (CEEPROM) PM16 P48016

n = Natlonal 2532 : PM16 pP2532
tx = Texas Instruments 2564 - can only enmulate

t = Toshiba
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BACKGROUNDER: ORION INSTRUMENTS, INC., Redwood City, CA

Microprocessor Development Systems and Engineering Instrumentation

Orion Instruments, Inc. was founded in 1980 by Thomas
Blakeslee, an electronics engineer himself in search of tools
to help solve design development problems. As he was unable to
find affordable products of adequate performance, Mr, Blakeslee
decided to design his own. Using readily available hardware
components in innovative ways, and integrating a capable
software environment to control the hardware, Mr. Blakeslee
created products of remarkable price-performance and utility.

The company's first major product, the Universal
Development Laboratory, or UDL, was aimed at developers of
microprocessor based designs. The UDL offered performance
previously available only at a much higher price and was
adaptable to handle virtually any eight or 16 bit
microprocessor with only inexpensive accessories. Mr.
Blakeslee's philosophies today remain a cornerstone of Orion's
mission statement: "Provide value-rich integrated
instrumentation for the engineering professional."

Mr. Blakeslee's accomplishments as the holder of 10
high-tech patents, and as the noted author of a digital logic
design textbook used at CalTech, MIT, Stanford, and more than

1



75 other universities, identify him as an innovator and
achiever., He was also founder and V.P. Engineering at
Logisticon, Inc., which pioneered the idea of computer
automated warehousing equipment,

During its first few years, Orion was largely a family
business financed on retained earnings. Products were sold
successfully by mail order and telephone to prospects who
responded to magazine ads., Although he had built a solid
business, Mr, Blakeslee decided that his company's ultimate
success would hinge on his being able to assemble a core senior
management team geared to rapid growth in today's market. He
also wanted to free his own time to concentrate more on product
development, and so decided to recruit a new President to
manage the company's day-to-day operations., Mr. Blakeslee
retains his position as Chairman of Orion's Board, but his
daily responsibilities are now as V.P. Research and
Development, directing the company's aggressive product
development plans.

Orion's President, David E. Kahn, brought with him an
impressive and distinguished background. In 1983 he founded
and headed up MicroGuild, Inc., a successful software
development company of international scope. Earlier, he was
Vice President of Marketiﬁg for National Nuclear Corporation,
where he was responsible for the marketing of walk-through
contamination monitors now in use at most U.S. and overseas

nuclear power plants. Mr,., Kahn has an MBA degree from Stanford



University, an MS degree in Engineering from Carnegie-~Mellon
University, and a BS degree from Rensselaer Polytechnic
Institute.

In March, 1987, Orion recruited Bill White to join
the company as V.P., Sales. Mr, White had been V.P. Sales and
Marketing at Arium Corporation, a manufacturer of logic
analyzers, and V.P. Sales and Marketing at Kikusui, which
manufacturers oscilloscopes, before joining Orion. Mr. White
was responsible for securing the first large instrumentation
order ever placed by the U.S. Government with a Japanese
supplier. He enjoys an excellent reputation as a senior sales
professional in the electronic instrumentation field.

Mr. White has helped round out the management team
necessary for Orion to become a major force in the exploding
engineering tools and instrumentation market.

The firm's principal product today is a line of PC-
based microprocessor development systems which support more
than 150 different microprocessors., Orion Personality Pakstm
include all the hardware and software needed for fast and easy
connection with the specific target processor.,

Orion's UDL, and the newer Unilab II, and OptilLab
development systems combine into an integrated working
environment, all the tools needed to produce error—-free and
efficient microprocessor code. This approach saves the user

hours of time compared to conventional development systems.

Orion's development systems provide a full selection



of symbolic debug commands so the user can quickly display and
change all microprocessor registers, memory and ports, plus set
hardware and software breakpoints on demand., Single stepping
is also supported, Up to 128K bytes of emulation memory
handles nearly any target program.

Both software and hardware problems can usually be
tracked dbwn in a hurry with the included 48-channel bus-state
analyzer whose powerful triggering language lets the user find
bugs by simply specifying their symptoms. This technique goes
far beyond the limited "1 O X" triggering found in most
development systems. Further efficiency comes from Orion's
useful filter feature which captures only those cycles the user
is interested in, eliminating needless sorting through long
trace records. The user can focus on either causes or effects
of problems by collecting either "pre-trigger" or "post-
trigger" data. Program loading from hex or binary disk files,
and a line-by-line assembler which permits code changes to be
instantly patched in and tested save even more time.

A built-in Stimulus Generator is included to allow
system inputs to be specified right from the same instrument.
A convenient built-in EPROM Programmer rounds out the
instrument feature set,

A recently announced Software Program Performance
Analyzer helps optimize code by revealing exactly where a
program is spending its time. Full graphic;1 and tabular

displays simplify results analysis,



Believing in the relationship between customer
satisfaction and company success, Orion has put in place an
experienced team of professional Applications Engineers who can
be contacted by telephone. After the warranty period,
customers can purchase an on-going Support Services Option
which includes Extended Warranty coverage and software updates,
as well as unlimited telephone Applications Engineering
support. A single Support Services Option covers the main
system unit and all the specific Orion microprocessor support
packages the user may have purchased.

Orion's line provides an ideal platform for product
extensions which will bring further automation to the hardware
and software development process for microprocessor-based
designs. Orion is part of the expanding brigade of PC-based
Computer-Aided-Engineering (CAE) tool manufacturers, at the
same time forging a clear path helping to define the future of
Computer-Integrated Instrumentation. There are thousands of
Orion installations worldwide. With new products now well
along in the development cycle, Orion intends to further expand
the industry's concept of engineering instrumentation and
development workstations.

Orion Instruments is privately held, profitable, and
enjoys a major line of bahk credit. The firm is located in
Northern California, just north of famed Silicon Valley, and
just south of San Francisco. World-renowned Stanford

University is one of Orion's neighbors. This location boasts a



fast-paced climate which is steeped in technology and has

fostered so many successful high-tech companies.

FOR FURTHER INFORMATION CONTACT:
Orion Instruments, Inc.

702 Marshall Street

Redwood City, CA 94063, USA

Tel: (415) 361-8883

Updated 4.87
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ADAPTEC, INC.
AEROSPACE CORP.
ALLIED COMMUNICATIONS

AMPEX CORP.
AMPHENOL
ARCO OIL & GAS CO.

AS.T. RESEARCH
AT&T
BELL NORTHERN RESEARCH

CERMETEK
CIPHER DATA PRODUCTS
COMBUSTION ENGINEERING

COMMONWEALTH EDISON CO.
COMPUTER MEMORIES
DATAPRODUCTS CORP.

E.l. DUPONT NEMOURS & CO.
EASTMAN KODAK
EATON CORP.

ELECTRONIC DATA SYSTEMS INC.
EMERSON ELECTRIC
EVEREX SYSTEMS

FAIRCHILD WESTON CORP.
FEDERAL EXPRESS
FMC CORP.

FORD AEROSPACE CORP.
FORTUNE SYSTEMS
FOXBORO COMPANY

GENERAL ELECTRIC CO.
GENERAL MOTORS RESEARCH LABS
GENRAD

GEORGIA TECH UNIVERSITY
GOODYEAR
GOULD

GRANGER ASSOCIATES
GTE COMMUNICATIONS
HARRIS DIGITAL TELEPHONE

HEWLETT PACKARD
HONEYWELL INFORMATION SYSTEMS
HUGHES AIRCRAFT COMPANY

IBM CORPORATION
INTEL
ITT

JET PROPULSION LAB
JOHN DEERE HARVESTER
KELTRON CORP.

LAFAYETTE COLLEGE
LAWRENCE LIVERMORE LABS
LOCKHEED ELECTRONICS CORP.

LOCKHEED MISSLES & SPACE CORP.
LOS ALAMOS NATIONAL LABS.
LOUISIANA TECHNICAL UNIVERSITY

MAGNAVOX ELECTRONICS
MARTIN MARIETTA
MITRE CORPORATION

MITSUBISHI PRO AUDIO
MOBIL OIL
MOLECULAR DEVICES

MOTOROLA
NASA
NATIONAL SEMICONDUCTOR

NCR CORP.
NEC
NEW YORK STOCK EXCHANGE

NORTHERN BELL
NORTHRUP CORP.
OREGON INSTITUTE OF TECHNOLOGY

PACIFIC BELL
PANAMETRICS
PELOUZE SCALE CO.

PITNEY BOWES
PRATT & WHITNEY
PRINCETON UNIVERSITY

PROCTOR & GAMBLE
PURDUE UNIVERSITY
QUANTEL

RACAL VADIC
RAYCHEM
RAYTHEON

ROBERTSHAW CONTROLS CO.
ROLM CORPORATION
SAINT LAWRENCE COLLEGE

SAMSUNG
SAN FRANCISCO STATE UNIVERSITY
SCIENTIFIC ATLANTA

SIEMENS CORP.
SONY CORP. OF AMERICA
SPECTRA PHYSICS CORPORATION

SPERRY CORPORATION
SRl INTERNATIONAL
SUFFOLK UNIVERISTY

3M CORPORATION
TRW
UNIVERSITY OF CALIFORNIA

UNIVERSITY OF MISSOURI
UNIVERSITY OF OREGON
UNIVERSITY OF RHODE ISLAND

UNIVERSITY OF VIRGINIA
U.S. GEOLOGICAL SURVEY
US INSTRUMENTS RENTAL

VARIAN
VIRGINIA POLYTECHNIC INSTITUTE
WAVETEK

WESTERN DIGITAL CORPORATION
WESTINGHOUSE CORP.
WOODS HOLE OCEANOGRAPHIC INST.

WYSE TECHNOLOGY
XEROX CORPORATION
ZENITH

;——— Orion Instruments, Inc. 702 Marshall Street ® Redwood City ® CA 94063  USA e (415) 361-8883 e Telex 530942 ————J
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