




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































8755

SYSTEM APPLICATIONS

8085

<As—1s

WR

CLK (¢2)

READY

10/M

*USE CE FOR FIRST 8755 IN SYSTEM, AND CE FOR OTHERS.

VN

Vee
i
AlDg

Ag1o

RD CLK I1O/M
ALE i0W READY CE
P

8755

BY CONNECTING CE OF EACH 8755 CHIP TO EACH OF Ay,
THROUGH A5, THE MINIMUM SYSTEM CAN USE 5-8755's
(10K BYTES) WITHOUT REQUIRING CE DECODER.

8085

<Am

WR

CLK (¢2)

READY

10/M

Ay,

A

8-10

RD CLK  1O/M
ALE i0OW READY CE

8755

FIGURE 1. 8755 IN 8085 SYSTEM

(STANDARD 1/0).
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FIGURE 2. 8755 IN 8085 SYSTEM

(MEMORY-MAPPED 1/0).
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8755

ABSOLUTE MAXIMUM RATINGS*

Temperature Under Bias
Storage Temperature

Voltage on Any Pin

With Respect to Ground
Power Dissipation

-10°C to +70°C
-65°Cto+150°C

-0.5Vto +7V
1.5W

Maximum Ratings” may cause permanent dam ¢
device. This is a stress rating only and functional opé
tion of the device at these or any other conditions above
those indicated in the operational sections of this specifi-

o the

cation is not implied. Exposure to absolute maximum

D.C. CHARACTERISTICS (14 =0°C to 70°C; V¢ = 5V + 5%)

rating conditions for extended periods may affect device
reliability.

SYMBOL| PARAMETER MIN. MAX. UNITS TEST CONDITIONS
ViL Input Low Voltage -0.5 0.8 \%
Vin Input High Voltage 20 Vect0.5 \
VoL Output Low Voltage 0.45 \% loL =2mA
\VoH Output High Voltage 2.4 v - loy = -400uA
e Input Leakage 10 HA VN = Ve to OV
ILo Output Leakage Current *10 uA 0.45V <VpouTt <VcC
lcc ch Supply Current 180 mA
A.C. CHARACTERISTICS (15 =0°Cto 70°C; V¢ = 5V * 5%)
SYMBOL| PARAMETER MIN. | MAX. UNITS TEST CONDITIONS
tevye Clock Cycle Time 320 ns
T CLK Pulse Width 80 ns CLoap = 150 pF
Ty CLK Pulse Width 120 ns (See Figure 3)
ety CLK Rise and Fall Time 30 ns
taL Address to Latch Set Up Time 50 ns
tLA Address Hold Time after Latch 80 ns
tLe Latch to READ/WRITE Control 100 ns
tRD Valid Data Out Delay from READ Control 150 ns
taAD Address Stable to Data Out Valid 400 ns 150 pF Load
tLL Latch Enable Width 100 ns
tRDF Data Bus Float after READ 0 100 ns
toL READ/WRITE Control to Latch Enable 20 ns
tce READ/WRITE Control Width 250 ns
tpw Data In to WRITE Set Up Time 150 ns
twp Data In Hold Time After WRITE 0 ns
twp WRITE to Port Output 400 ns
tpR Port Input Set Up Time 50 ns
tRP Port Input Hold Time 50 ns
tRYH READY HOLD TIME 0 120 ns
tARY ADDRESS (CE) to READY 160 ns
tRv Recovery Time between Controls 300 ns
tRDE Data Out Delay from READ Control 10 ns
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8755

T —>

teve

FIGURE 3. CLOCK SPECIFICATION FOR 8755

- p
Ag10 ADDRESS ADDRESS
tap
A N A \
Z S S SRR S
7 A N v

-t
le— taL le—— tLa ——»|
N /

a

ALE

(PROG)/CE

LIS

A N
CE \
—> [*«—tRDE —» tRDF [¢—
R -
ioR Rl ] N\
N
[e—1tc («— tRD tow twp
r g
iow
7Z \_
tcc
fa—— toL ——>
tRY

FIGURE 4. PROM READ, I/0 READ, AND WRITE TIMING.

Please note that CE1 must remain low for the entire cycle.
This is due to the fact that the programming enable
function common to this pin will disrupt internal data bus
levels if CET is taken high during the read.
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8755

A. INPUT MODE

RD OR
OR
»— tpg e
PORT
INPUT
DATA*
BUS

B. OUTPUT MODE

GLITCH FREE
twe .~~~ ouTput
—— - — - —— v —— ——— [
PORT
OUuTPUT
—— e . ——— o —— S

DATA*
BUS

*DATA BUS TIMING IS SHOWN IN FIGURE 4.

FIGURE 5. 1/0 PORT TIMING.

CE-CE

ALE

=~

READY == == o o N ———

— RyH

FIGURE 6. WAIT STATE TIMING (READY = 0).
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PROMPT 80 DESIGN AID




INTELLEC® PROMPT 80™
8080 MICROCOMPUTER DESIGN AID

Simplifies microcomputing

Enter, run, debug and save machine language pro-
grams with calculator-like ease

Complete, fully-assembled microcomputer, includ-
ing:
CPU Standard 8080A on popular SBC
80/10 Single Board Computer
Memory 1K byte RAM, 3K byte ROM, and
two spare 1K byte 8708 EPROMs
1/0 24 programmable parallel 1/0 (TTL)
lines, including two:
8-bit ports, fully
switches, displays
Programmable serial 1/0 interfaces
directly with most terminals

Only 110 or 230 VAC required

implemented

Power

Low Cost

PROM Programmer for 8708/2708/2704 UV
Erasable, Electrically Reprogrammable ROMs
(EPROMs)

Integral keyboard and 16-digit display (no tele-
typewriter or CRT terminal required)

Extensive system monitor software in ROM:
Examine/Display/Modify
Registers and Memory
Enter, Run, Test, Single-Step programs
Hex Calculator
Move, Search Memory Blocks

Self-programmable — user can add functions

Comprehensive design library

Intellec® PROMPT 80™ is a low-cost, fully assembled microcomputer design aid. PROMPT 80 simplifies the programming of
SBC 80 and System 80 microcomputers, as well as 8080 processors, 8708/2708/2704 EPROMs and 8255/8251 programma-
ble 1/0 devices. 8080 programs can be entered and debugged with calculator-like ease on the large, informative display and
keyboard panel. The comprehensive design library with tutorial manual is ideal for newcomers to microcomputing.

PROMPT 80’s SBC 80/10 can be expanded using the SBC modular cardcage. And PROMPT 80 can serve as an economical
8708 Specialized PROM Programmer (SPP) peripheral in Intellec Microcomputer Development Systems.




INTELLEC® PROMPT 80T™

PROMPT SIMPLIFIES MICROCOMPUTING

Intellec PROMPT 80 simplifies the programming of 8080
processors, SBC 80 and System 80 microcomputers, as
well as 8708 EPROMs and 8255/8251 programmable /O
devices.

PROMPT is a low-cost programming tool. It is a micro-
computer design aid — not a development system with
sophisticated software and peripherals.

PROMPT encourages the preparation and verification of
small, modular routines which together may comprise
sizable programs. These are written in assembly language,
then entered in machine language and debugged with
calculator-like ease on the large, informative display and
keyboard panel.

Many 8080 operations can be specified with only two
key strokes. Once entered, programs can be exercised one
instruction (single step) or many instructions at a time.
And, any of the 8080 registers can be watched while
single-stepping.

Programs are readily saved and instantly reloaded via UV
Erasable, Electrically Reprogrammable ROMs (EPROMs).
PROMPT 80 can program the popular 8708 EPROMs in
small blocks, so routines can be debugged and saved
incrementally. Several programs are pre-recorded as
examples on PROMPT's spare 8708 EPROM:s.

PROMPT 80 is a complete, fully assembled and powered
8080 microcomputer, including RAM, /O, and system
monitor in ROM. Twenty-four lines of programmable,
TTL-compatible, parallel 1/0O are easily accessed on a
panel connector. Two 8-bit ports are fully implemented,
one with displays for output, the other with displays and
switches for input. PROMPT's programmable serial 1/0
interfaces directly with most terminals. A teletypewriter
or CRT can be used, but neither is required because of
PROMPT’s built-in keyboard and display.

The PROMPT 80 manual includes chapters for the reader
with little or no programming experience. Topics treated
range from the 'number system to microcomputer hard-
ware design. A novel, unifying set of tutorial diagrams —
MICROMAP™ — simplify microcomputer concepts.

PERIPHERALS CENTRAL
& MEMORY PROCESSOR

FF
—_
PORTS —_— A

00

FFFF

OTHER
REGISTERS
MEMORY

0000

PROMPT's handy, pocket-sized reference cardlet can be
affixed to the mainframe. Programming pads aid in the
organization and documentation of programs. These
features, plus a comprehensive design library of manuals,
articles, and applications notes, make Intellec PROMPT
80 ideal for the newcomer to microcomputing.
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A COMPLETE COMPUTER

The heart of PROMPT 80 is the popular SBC 80/10 Single
Board Computer, a complete computer on a single printed
circuit board. The SBC 80/10 includes an 8080A, 1K
bytes of static RAM memory, and sockets for 4K bytes of
EPROM memory. Signals to the SBC 80/10 include 48
programmable, parallel 1/0 lines with sockets for inter-
changeable line drivers and terminators, a programmable
serial channel, a multi-source single level interrupt net-
work, and bus drivers for memory and 1/O expansion.
Read-only-memory may be added in 1K byte increments
using Intel 8708 EPROMSs or 8308 ROMs.

The central processor for PROMPT’s SBC 80/10 is Intel’s
powerful 8-bit n-channel MOS 8080A CPU. The 8080A
contains six 8-bit general-purpose registers and an accumu-
lator. The six general-purpose registers may be addressed
individually or in pairs, providing both single and double
precision operations.

The 8080A has a 16-bit address bus which allows direct
addressing of up to 64K bytes of memory. An external
stack, located anywhere in read/write memory, may be
used as a last-in/first-out store. The contents of the pro-
gram counter, accumulator, flags, and all of the general-
prupose registers are stacked using a 16-bit pointer. Sub-
routine nesting is bounded only by memory size.

EXPANDING PROMPT 80™™

PROMPT 80‘s SBC 80/10 can be expanded via the SBC
604 Modular Cardcage. The cardcage houses the SBC
80/10 and up to three expansion boards. Memory and 1/0
can be added in various combinations. Additional power
may be required.

narane i

A Specialized PROM Programmer kit, the PROMPT-SPP,
allows PROMPT 80 to serve as an economical 8708 Spe-
cialized PROM Programmer peripheral in Intellec Micro-
computer Development Systems. The PROMPT-SPP cable
plugs directly into the rear panel of the Intellec Micro-
computer Development System.




INTELLEC® PROMPT 80

PROM PROGRAMMER

8708 UV Erasable, Electrically Reprogrammable ROMs
(EPROMs) can be easily programmed, compared, and
transferred to RAM using the zero-insertion force socket
on the panel. A new technique allows 8708 to be partially
programmed in multiple blocks of 16 bytes. Thus, small,
modular routines can be entered, tested, and readily saved
using EPROM.

EPROMs can also be conveniently duplicated. The master
(original) device plugs into the SBC 80/10 inside PROMPT
80, and can be copied to the panel programming socket.

REGISTER/DISPLAY GROUP

All 8080 registers can be displayed, even while single-
stepping programs. The registers are shown in three rows:

first row: B C D E
second row: H L Flags A
third row: Program Counter  Stack Pointer

One register row is visible at a time. Three small LEDs to
the left of these rows indicate which row is displayed. The
SCROLL REGISTER DISPLAY command displays the
next row (first, second, third, etc.)

RESET, INTERRUPTS

SYS RST resets the system, initializes the PROMPT 80
registers and enters the monitor. MON INT interrupts a
user program and enters the monitor saving the user
registers. USR INT is a user interrupt which traps
PROMPT 80 to location 3C021g.

MONITOR

A comprehensive system monitor resides in three 1K
ROMs. It drives PROMPT's keyboard, displays, and
responds to COMMANDS and FUNCTIONS. The moni-
tor is modular, organized so that the third ROM may be
removed if F FUNCTIONS are not required. This allows
sizable user routines — as much as 2K ROM/EPROM and
nearly 1K RAM — to be exercised.

PR
SRy

COMMANDS

PROMPT 80 commands are compatible with those used
by Intel’s SDK, SBC, and Intellec monitors.

You can EXAMINE/MODIFY a REGISTER, or DIiS-
PLAY/MODIFY MEMORY. Then either the NEXT or
PREVIOUS register and memory locations can be opened
with one button.

The GO command executes programs, allowing multiple,
optional breakpoints. Or a program can be SINGLE
STEPped, executed one instruction at a time.

The SCROLL REGISTER DISPLAY command displays
the next row of the REGISTER/DISPLAY GROUP.

£y




INTELLEC® PROMPT 80

INPUT/OUTPUT GROUP

The INPUT/OUTPUT (1/0) GROUP features two fully
implemented 8-bit ports, both with displays, and with
latch switches for the input port E9. The port addresses
are clearly marked E8 and E9. Those two ports and a
third, at EA, are easily accessible on the I/O PORTS
CONNECTOR. Negative true logic is used throughout the
1/0 GROUP and PORTS CONNECTOR to enhance noise
immunity and allow wire-ANDing.

PARALLEL 1/O

The 1/0 PORTS CONNECTOR provides easy access to 24
parallel, TTL-compatible lines. These lines are addressed
as three ports (each 8 lines), port E8, E8, and EA.

prompt 80 / 4 These ports can be defined to be input or output by soft-
INEUT/OUTRUT BROUS ware. Defining control words, tabulated in “‘Specifica-
. tions’’, are sent OUT to port EB, the control word regis-
: 7 s s 4 3 £ 3 o FeesrTve ter.
€9

* b . “ SERIAL 1/O
.!’ - PROMPT's programmable serial 1/O readily interfaces

i : i with most terminals. Jumpers select either 20 mA tele-
"COMMAND/ FUNCTION GROUP typewriter (TTY) current loop or RS-232C operation, and
the appropriate communications frequency. Asynchro-
nous or synchronous transmission, data format, control
characters, parity, and transmission rate can be pro-
grammed.

A serial cable kit, PROMPT-SER, connects PROMPT to
either a teletypewriter or RS-232C standard (CRT) termi-
nal through a rear chassis access slot. Teletypewriters may
require minor reader control modifications.

ISP,
L0

ADDORESS { oata

COMMANGS HEX  ORTA FURCTIONS

COMMAND/FUNCTION DISPLAYS

The COMMAND/FUNCTION displays show addresses and
data when DISPLAYing MEMORY, and parameters for
COMMANDS and FUNCTIONS are entered.

FUNCTIONS

Eight FUNCTIONS are provided by PROMPT. Others
may be added by the user. Pressinga HEX DATA/FUNC-
TIONS key (0—7) starts a function.

is FO Read Paper Tape

is F1  Write Paper Tape

is F2 Program EPROM, Compare
is F3 Compare EPROM

is F4 Transfer EPROM to RAM
is F5 Move Block Memory

Commands are entered naturaliy, like phrases in a sen-
tence: the NEXT parameters are separated bycommas [
and command sentences end with [[J EXECUTE/END. . .
is F6 Hexadecimal Calculator, +, -

The commands do what makes sense. For example: is F7  Byte Search Memory, optional mask

BB AR N B

is F8 Word Search Memory, optional mask
GO O[] bl LJEXECUTE/END
starts the program at address 100.

GO O @ [ NEXT 21 [ol [@ [J EXECUTE/END
starts the program at 100, but stops if you get to 200,
a breakpoint.

GO OJEXECUTE/END
starts the program where you last stopped.
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INTELLEC® PROMPT 807

SPECIFICATIONS

WORD SIZE
Instruction: 8, 16, or 24 bits
Data: 8 bits

TIMING
Basic Instruction: 1.95 usec
Cycle Time: toy = 488 nsec

Clock: 2.058 MHz + 0.1%

MEMORY BYTES Addressing On Board Monitor Uses
ROM/PROM 0-0FFF. 4096 2048 or 3072
RAM 3C00-3FFF. 1024 114

Up to 48K bytes may be added using optional RAM, ROM, or
PROM expansion boards and the SBC 604 Cardcage.

1/0 ADDRESSING
Ports E4 to E7 are dedicated to PROMPT's display/keyboard
groups. Ports E8 to EB drive the panel 1/0 PORTS CONNEC-
TOR and PROM SOCKET.

1/0 Ports Connector/ Serial 1/0
PROM Socket USART

Dedicated to
Dispiay/Keyboard

Con- Con- Con-.
A|lB{fC trol AlB]|C trol Data trol

PORT E4|E5|E6 E7 E8 | E9 |EA | EB EC ED

PARALLEL 1/O
The panel 1/O ports can be defined input or output by OUT-
puting control words to port address EB.

HEX Control Word Port E8 Port E9 Port EA
(OUT this to EB) Bits 7-0 Bits 7-0 Bits 7—-4 Bits 3—0
80 OUTPUT | OUTPUT |OUTPUT OUTPUT
81 OUTPUT OUTPUT | OUTPUT INPUT
82 OUTPUT INPUT OUTPUT OUTPUT
83 OUTPUT INPUT OUTPUT INPUT
84 or 86 OUTPUT STROBED OUTPUT
OUTPUT Bits 2,1,
o trob
85 or 87 OUTPUT STROBED OUTPUT are strobes
INPUT

All input ports are TTL-compatible. Ports E8 and EA are one-
load fully TTL-compatible as output. Port E9 is ordinarily
used as input. When used as output, E9 can sink at least one
low-power TTL load.

SERIAL 1/0
The serial 1/O port is defined by software and jumpers.
PROMPT is configured at the factory for 20 mA current loop
TTY interface, but can easily be jumpered for RS-232C levels.
Asynchronous or synchronous transmission, data format,
control characters, parity and transmission rate can be pro-
grammed.

INTERRUPTS
PROMPT 80 provides a panel user interrupt to 3C024g. The
SBC 80/10 supports single level vectoring to location 38¢g.
Requests may originate from user-specified 1/0 (2), the parallel
ports (2), or serial port (2).

EPROM PROGRAMMING

8708/2708/2704 EPROMs can be programmed in multiple
blocks of 16 bytes. Starting and ending memory address need
only differ by a multiple of 16, and starting EPROM address
end XXO hexadecimal (X = don’t care). Programming time is
115 sec for 1K byte, 3 sec for 16 bytes.

The 8708 may be erased by exposure to high intensity short-
wave ultraviolet light at a wavelength of 2537A. The recom-
mended integrated dose (UV intensity X exposure time) is
10 W-sec/cm?2,

SYSTEM MONITOR
Resides in three 8308 ROMs, 0 to 3FFg, 40044 to 7FF ¢,
and 80046 to BFF¢g. The third ROM implements F FUNC-
TIONS, and can be removed. PROMPT has an unused ROM/
EPROM socket at address C004g to FFF 4.

COMMANDS
Examine/Modify Register
Go (with optional breakpoints)  Single Step
Scroll Register Display Open Previous/Clear Entry
Next [] [] Execute/end

FUNCTIONS
[0] Read Tape
[1] Write Tape
Program EPROM, Compare
Compare EPROM
[a] Transfer EPROM to RAM
[5] Move Block Memory
[6] Hexadecimal Calculator, +, —
Byte Search Memory, optional mask
[8] Word Search Memory, optional mask

SOFTWARE DRIVERS
Panel Keyboard Input
Console Terminal Input
TTY Reader Input

CONNECTORS
PROMPT Panel 1/0 Ports 3M 3425 Flat
SBC 80/10 Parallel 1/0 3M 3415 Flat
SBC 80/10 Serial 1/0 3M 3462 Flat
SBC 80/10 Bus CDC VPBO1E43D00A1
SBC 80/10 Auxiliary Bus Tl H312130

Display/Modify Memory

Panel Display Output
Console Terminal Output
TTY Punch Output

EQUIPMENT SUPPLIED
PROMPT 80 mainframe with SBC 80/10, display/keyboard,
PROM Programmer, power supply, cabinet, and ROM-based
system monitor
(2) 8708 EPROMs with pre-recorded example programs
110 VAC power cable, 110 or 220 VAC fuse
PROMPT 80 User’'s Manual, PROMPT 80 Monitor Listing
PROMPT 80 Reference Cardlist, PROMPT 80 Programming

Pads

8080 Systems User's Guide, 8080 Assembly Language Manual
System 80/10 Hardware Reference Manual
Design Library of Application Notes, Article Reprints
PROMPT 80 Schematics

ORDERING INFORMATION, COMPATIBLE EQUIPMENT
PROMT-80 — Complete PROMPT 80 set 110 VAC
PROMT-80-220V — Complete PROMPT 80 set 220 VAC
PROMT-SER — Serial Cable connects PROMPT to TTY, CRT
PROMT-SPP — Specialized PROM Programmer Kit connects

PROMPT 80 to Intellec® Microcomputer Development
Systems for 8708 EPROM programming.
All SBC products (additional memory, /O, wire-wrap, and
other boards) are compatible with PROMPT's SBC 80/10.
Additional PROMPT 80 Programming Pads can be ordered
from Intel Literature Department.

PHYSICAL CHARACTERISTICS

Maximum Height: 13.5cm (5.3 in.)
Width: 432cm  (17in.)
Maximum Depth: 43.2cm (17 in.)
Weight: 9.6 kg (21 Ib)

ELECTRICAL REQUIREMENTS
Either 115 or 230 VAC (+10%) may be switch-selected on the
mainframe. 1.8 amps max current (at 125 VAC)
Frequency is 47—63 Hz.

internal PROMPT 80

Voltage Supply PROMPT 80 Requires
+26.5 0.1A 0.03A

+12 1.2A 0.5A

+ 5 6.0A 5.0A

-5 0.3A 0.1A

-12 0.3A 0.2A

Fixed over-voltage protect on 5V supply 6.2—6.7 volts.

ENVIRONMENTAL

Operating Temperature: 10°C to 40°C
Non-operating Temperature: -20°C to 65°C




INTELLEC"
MICROCOMPUTER DEVELOPMENT SYSTEM

Modular microcomputer development system for
development and implementation of MCST™V-80
and Series 3000 Microcomputer Systems

Intel® 8080 microprocessor, with 2 us cycle time
and 78 instructions, controls all Intellec MDS
functions

16K bytes RAM memory expandable to 64K bytes
2K bytes ROM memory expandable to 14K bytes
Hardware interfaces and software drivers provided
for TTY, CRT, line printer, high-speed paper tape
reader, high-speed paper tape punch, and Universal

PROM Programmer

Universal bus structure with multiprocessor and
DMA capabilities

Eight level nested, maskable, priority interrupt
system

Optional PROM programmer peripheral capable of
programming all intel PROMs

ICE (In-Circuit Emulator) options extend Intellec
MDS diagnostic capabilities into user configured
system allowing real-time emulation of user proces-
sors

Optional 1/0 modules expandable in groups of four
8-bit input and output ports to a maximum of 88
ports (all TTL compatible)

ROM resident system monitor includes all neces-
sary functions for program loading, debugging, and
execution

RAM resident macro assembler used to assemble all
8080 machine instructions with full macro and
conditional assembly capabilities

RAM resident text editor with powerful string
search, substitution, insertion, and deletion com-
mands

The Intellec® MDS is a modular microcomputer development system containing all necessary hardware and software to develop
and implement Intel MCS™™-80 and Series 3000 microcomputer systems. The addition of MDS options and peripherals provides
the user with a complete in-circuit microcomputer development system, supporting product design from program development

through prototype debug, to production and field test.
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INTELLEC HARDWARE

The standard Intellec® MDS consists of four microcom-
puter modules (CPU, 16K RAM Memory, Front Panel Con-
trol, and Monitor), an interconnecting printed circuit
motherboard, power supplies, fans, a chassis, and a front
panel. Modular expansion capability is provided by 14
additional sockets on the motherboard.

The CPU module uses Intel’s powerful NMOS 8-bit 8080
microprocessor. The 8080°s 2 us cycle time, 78 instruc-
tions, unlimited subroutine nesting, vectored interrupt, and
DMA capabilities are fully utilized by the Intellec MDS.
Bus control logic resolves bus contention conflicts between
the CPU module and other modules capable of acquiring
control of the bus. The CPU module interfaces with a six-
teen line address bus and a bidirectional eight line data bus.
8080 status signals are decoded and utilized for memory
and 1/O operations. An eight-level, nested interrupt priority
system, complete with an interrupt priority push-down
stack, resolves contention for 8080 interrupt servicing.

The RAM memory module contains 16K bytes of Intel
2107A dynamic RAM which operates at full processor
speed. All necessary address decoding and refresh logic is
contained on the module.

The front panel control module provides system initializa-
tion, priority arbitration, and real time clock functions.
System initialization routines reside in a 256 byte, PROM
resident, bootstrap loader. An eight-level priority arbitra-
tion network resolves bus contention requests among poten-
tial bus masters. A 1 ms interrupt request generator, which
can be disabled under program control, provides real time
clock functions. A 10 ms automatic time-out feature is also
provided to force an interrupt request if nonexistent mem-
ory or 1/O is addressed.

The Monitor module contains the Intellec MDS system
monitor and all Intellec MDS peripheral interface hardware.
The system monitor resides in a 2K byte Intel 8316 ROM.
The module contains all necessary control and data transfer
circuitry to interface with the following Intellec MDS
peripherals:

e Teletype

e CRT

e High Speed Paper Tape Reader
e High Speed Paper Tape Punch
e PROM Programmer

e Line Printer

The Intellec MDS universal bus structure enables several
CPU and DMA devices to share the bus by operating at dif-
ferent priority levels. Resolution of bus exchanges is syn-
chronized by a bus clock signal which is derived independ-
ently from processor clocks. Read/write transfers may take
place at rates up to 5 MHz. The bus structure contains pro-
visions for up to 16-bit address and data transfers and is not
limited to any one Intel microcomputer family.

The Intellec MDS front panel is intended to augment the
primary user interaction medium, the system console. The
simplicity of the front panel coupled with the power of the
system monitor provides an efficient user/Intellec interface.
The front panel contains eight interrupt request switches
with corresponding indicators, CPU RUN and HALT status

indicators, a bootstrap loader switch, RESET switch, and a
POWER ON switch and indicator.

The basic Intellec MDS capabilities may be significantly en-
hanced by the addition of the following optional features.

ICE (In-Circuit Emulator) extends Intellec MDS diagnositc
capabilities into user configured systems. The Intellec MDS
resident ICE processor operates in conjunction with the
MDS host CPU and interfaces to the user system via an ex-
ternal cable. The ICE processor replaces the user system
processor providing real time emulation capability. MDS
resident memory and /O may be substituted for equivalent
user system elements, allowing the hardware designer to
sequentially develop his system by integrating MDS and user
system hardware. MDS display and debug hardware elimi-
nate the need for specially constructed user system equiva-
lents. Augmenting these capabilities are such powerful ICE
debug functions as setting breakpoints, tracing program
flow, single stepping, examining and altering CPU registers
and memory locations.

The Universal PROM Programmer is an Intellec M DS periph-
eral capable of programming and verifying the following
Intel PROMs: 1702A, 2704, 2708, 3601, 3604, 3624,
8702A, 8704, and 8708. Programming and verification
operations are initiated from the Intellec MDS system con-
sole and are controlled by programs resident in the Intellec
MDS and Universal PROM Programmer.

The addition of a single or dual drive Diskette Operating
System significantly reduces program development time.
An intelligent controller, constructed around Intel’s power-
ful Series 3000 computing elements, provides diskette
interface and control. Intel’s software operating system
(IDOS) in conjunction with the diskette operating system
hardware provides a highly efficient and easy to use method
of assembling, editing, and executing programs.

Customized user 1/O requirements may be satisfied by
adding 1/O modules. Each 1/0 module contains four 8-bit
input ports (latched or unlatched), four 8-bit latched out-
put ports (with adjustable strobe pulses), and eight system
interrupt lines. All inputs and outputs are TTL compatible.
Optional 1/0 may be expanded to a maximum of 44 input
and 44 output ports.

Memory may be expanded by adding RAM or PROM mod-
ules in user defined combinations. Up to 64K bytes of RAM
may be added in 16K byte increments. PROM (Intel 8702A)
may be added in 256 byte increments by adding PROM
modules with socket capacity for 6K bytes and populating

~ each module with the desired number of PROMs. Maximum
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PROM capacity is 12K bytes. RAM/PROM memory overlap
is resolved by giving PROM priority.

DMA (direct memory access) modules work in conjunction
with the Intellec MDS universal bus to maximize the effi-
ciency of data transfers between MDS memory and selected
1/0 devices. Each module contains all the necessary control
and data transfer logic to implement a complete DMA
channel.

A ROM simulator composed of high speed bipolar RAM
emulates Series 3000 bipolar microprogram ROM memory.
Each ROM simulator module may be used in 512 X 16 or
1024 X 8 configurations.



INTELLEC SOFTWARE

Resident software provided with the Intellec MDS includes
the system monitor, 8080 macro assembler and text editor.
Used together, these three programs simplify program
preparation and speed the debugging task.

The system monitor provides complete control over opera-
tion of the Intellec MDS. All necessary functions for pro-
gram loading and execution are provided. Additional com-
mands provide extensive debug facilities and PROM pro-
gramming functions. System peripherals may be dynami-
cally assigned either via monitor commands or through calls
to the system monitor’s 1/O subroutines.

Programs may be loaded from the reader device in either
BNPF or hexadecimal format. Utility commands which aid
in the execution and checkout of programs include:

e initialize memory to a constant

e move a block of memory to another location
e display memory

e modify RAM memory

e examine and modify CPU registers

e set breakpoints

e initiate execution at any given address

e perform hexadecimal arithmetic

s examine and modify the interrupt mask

The Intellec MDS System Monitor contains a powerful and
easily expandable input/output system, which is built
around four logical device types; console device, reader
device, punch device and list device. Associated with each
logical device may be any one of four physical devices. The
user controls physical device assignment to each logical
device through a System command.

Drivers are provided in the system monitor for the Universal
PROM Programmer, ASR 33 teletype, high speed paper
tape reader, high speed paper tape punch, line printer, and
CRT. The user may write his own drivers for other periph-
eral devices and easily link them to the system monitor.

All system peripherals may be accessed simply by calling
1/0 subroutines in the system monitor. In addition, the user
may dynamically reconfigure his system by monitor com-
mands or by calling system subroutines which can assign a
different physical device to each logical device. The user
may also determine the current system peripheral configu-
ration, check 1/0 status and determine the size of available
memory.

The monitor is written in 8080 Assembly Language and
resides in 2K bytes of ROM memory.

The Intellec MDS Resident Assembler translates symbolic
8080 assembly language instructions into the appropriate
machine operation codes. In addition to eliminating the
errors of hand translation, the ability to refer to program
addresses with symbolic names makes it easy to modify
programs by adding or deleting instructions. Full macro
capability eliminates the need to rewrite similar sections of
code repeatedly and simplifies program documentation.
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Conditional assembly permits the assembler to include or
delete sections of code which may vary from system to
system, such as the code required to handle optional
external devices.

The assembler performs its function in three passes. The
first pass builds the symbol table. The second pass pro-
duces a source listing and provides error diagnostics. The
third pass produces the object code. If the punch and list
devices are separate (e.g. a high speed punch or printer is
available) passes 2 and 3 may be combined into one pass.

Object code produced by the assembler is in hexadecimal
format. It may be loaded directly into the Intellec MDS for
execution and debugging or may be converted by the sys-
tem monitor to BNPF format for ROM programming.

The assembler is written in PL/MT‘MZSO, Intel’s high level
systems programming language. It occupies 12K bytes of
RAM memory including space for over 800 symbols. The
symbol table size may be expanded to a maximum of 6500
symbols by adding RAM memory. All 1/O in the assembler
is done through the system monitor, enabling the assembler
to take advantage of the monitor’s I/O system. The assem-
bler is shipped in hexadecimal object format on paper tape
or diskette and is standard with each Intellec MDS.

The Intellec MDS editor is a comprehensive tool for the
entry and correction of assembly language programs for the
Intel 8080 microcomputer. Its command set allows manipu-
lation of either entire lines of text or individual characters
within a line.

Programs may be entered directly from the console key-
board or from the system reader device. Text is stored
internally in the editor’s workspace, and may be edited
with the following commands:

e string insertion or deletion
e string search
e string substitution

To facilitate the use of these editing commands, utility
commands are used to change positions in the workspace.
These include:

e move pointer by line or by character
e move pointer to start of workspace
e move pointer to end of workspace

The contents of the workspace may be listed to the system
console or written to the system list or punch device for
future use.

The text editor is written in PL/M™"-80. It occupies 8K
bytes of RAM memory, including over 4500 bytes of work-
space. The workspace may be expanded to a maximum of
58K bytes by adding RAM memory. All 1/0 in the editor is
done through the system monitor, enabling the editor to
take advantage of the monitor’s I/O system. The editor is
shipped in hexadecimal object format on paper tape or
diskette and is standard with each Intellec MDS.
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HARDWARE SPECIFICATIONS Printer:
Transfer Rate: 165 cps

WORD SIZE Control: 2-bit status input
Host Processor (Intel 8080) 1-bit output

Data: 8 bits Data: ASCII

Instruction, 8, 16, or 24 bits Interface: TTL
MEMORY SIZE PROM Programmer:
RAM: 16K bytes expandable to 64K bytes using optional Control: 3 strobes for multiplexed output data.

modules. Data: 8-bit bidirectional

ROM: 2K bytes expandable to 14K bytes in 256 byte Interface: TTL

increments using optional PROM modules.

PROM: 256 bytes expandable to 12K bytes using optional
modules.

RAM, ROM and PROM may be combined in user
defined configurations up to a maximum of 64K

bytes.
MACHINE CYCLE TIME
Host Processor (Intel 8080):
BUS TRANSFER RATE
Maximum bus transfer rate of 5 MHz.
SYSTEM CLOCKS
Host Processor (Intel 8080) Clock: Crystal controlled at
2 MHz £0.1%.

Bus Clock: Crystal controlled at 9.8304 MHz £0.1%.
1/O INTERFACES
CRT:

Baud Rates:

Total:

2.0uS

110/300/600/1200/2400/4800/9600
(selectable).

Code Format: 7—12 level code (programmable).

Parity: Odd/even (programmable).
Interface: TTL/RS232C (selectable).
TTY:
Baud Rate: 110
Code Format:
Input: 10 level or greater.
Output: 11 level.
Parity: Odd.
Interface: 20 mA current loop.

High Speed Paper Tape Reader:

Transfer Rate: 200 cps.

Control: 2-bit output.
1-bit input.

Data: 8-bit byte

Interface: TTL

Punch:

Transfer Rate: 75 cps

Control: 2-bit output
1-bit input

Data: 8-bit byte

interface: TTL

GENERAL PURPOSE 1/0 (OPTIONAL)

Input Ports:  8-bit TTL compatible (latched or unlatched);
expandable in 4 port increments to 44 input
ports.

8-bit TTL compatible (latched); expandable
in 4 port increments to 44.

Output Ports:

Interrupts: 8 TTL compatible interrupt lines.
INTERRUPT
8-level, maskable, nested priority interrupt network initi-

ated from front panel or user selected devices.

DIRECT MEMORY ACCESS

Standard capability on Intellec bus; implemented for user
selected DMA devices through optional DMA module —
maximum transfer rate of 2 MHz.

MEMORY ACCESS TIME
RAM: 450 ns
PROM: 1.3 us using intel 8708A PROM.

PHYSICAL CHARACTERISTICS

Dimensions: 8.6 X 19" X 17"
21.6 cm X 48.3cm X 43.2 cm
Weight: 65 Ib (29.5 kg)

ELECTRICAL CHARACTERISTICS

DC POWER POWER SUPPLY BASIGC SYSTEM CURRENT
SUPPLY CURRENT REQUIREMENTS
(Volts) (Amps) (Amps)
Maximum Typical
+ 5+5% 35.0 9.0 6.6
+12 5% 3.0 0.7 0.4
-10 5% 3.0 0.2 0.2
-12 +5% 0.5 —_ -

AC POWER REQUIREMENTS
50—-80 Hz; 115/230 VAC; 150 Watts

ENVIRONMENTAL CHARACTERISTICS
Operating Temperature: 0to 55 C



SOFTWARE SPECIFICATIONS

CAPABILITIES
System Monitor:
Devices supported include:
ASR 33 teletype
Intel high speed paper tape reader
Paper tape punch
CRT
Printer
Universal PROM programmer
4 logical devices recognized
16 physical devices maximum allowed

Macro Assembler:
800 symbols in standard system; automatically expand-
able with additional RAM memory to 6500 symbols
maximum.

Assembles all seventy-eight 8080 machine instructions
plus 10 pseudo-operators.

Text Editor:
12K bytes of workspace in standard system; auto-
matically expandable with additional RAM memory to
58K bytes.

OPERATIONAL ENVIRONMENTAL
System Monitor:
Required hardware:
Intellec MDS
331 bytes RAM memory
2K bytes ROM memory
System console

Macro Assembler:

Required hardware:
Intellec MDS
12K bytes RAM memory
System console
Reader device
Punch device
List device

Required software:
System monitor

Text Editor:

Required hardware:
Intellec MDS
8K bytes RAM memory
System console
Reader device
Punch device

Required software:
System monitor

Tape Format:
Hexadecimal object format.
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MDS OPTIONS

MDS-016 16K Dynamic RAM
MDS-406 6K PROM (sockets and logic)
MDS-501 DMA Channel Controller
MDS-504 General Purpose |/0O Module
MDS-600 Prototype Module

MDS-610 Extender Module

MDS-620 Rack Mounting Kit

MDS EMULATORS/SIMULATOR
MDS-ICE-30 3001 In-Circuit Emulator
MDS-ICE-80 8080 In-Circuit Emulator
MDS-SIM-100 Bipolar ROM Simulator

MDS PERIPHERALS

MDS-UPP  Universal PROM Programmer
MDS-PTR High Speed Paper Tape Reader
MDS-DOS Diskette Operating System

MDS INTERFACE CABLES/CONNECTORS
MDS-900 CRT Interface Cable

MDS-910 Line Printer Interface Cable
MDS-915 High Speed Reader Interface Cable
MDS-920 High Speed Punch Interface Cable
MDS-930 Peripheral Extension Cable
MDS-940 DMA Cable

MDS-950 General Purpose 1/0 Cable

MDS-960 25-pin Connector Pair

MDS-970 37-pin Connector Pair

MDS-980 60-pin Motherboard Auxiliary Connector
MDS-985 86-pin Motherboard Main Connector
MDS-990 100-pin Connector Hood

EQUIPMENT SUPPLIED
Central Processor Module

RAM Memory Module

Monitor Module (System 1/0)
Front Panel Control Module
Chassis with Motherboard
Power Supplies

Finished Cabinet

Front Panel

ROM Resident System Monitor
RAM Resident Macro Assembler
RAM Resident Text Editor
Hardware Reference Manual
Reference Schematics
Operator’s Manual

8080 Assembly Language Programming Manual
System Monitor Source Listing
8080 Assembly Language Reference Card
TTY Cable

European AC Adapter

AC Cord



ICE-80 8080 ,
IN-CIRCUIT EMULATOR

Connects Intellec® MDS to user configured system
via an external cable and 40-pin plug, replacing the
user 8080

Allows real-time (2 MHz) emulation of the user
system 8080

Allows user configured system to share Intellec®
MDS RAM, ROM and PROM memory and Intel-
lec® MDS 1/0 facilities

Checks for up to three hardware and four software
break conditions

Offers full symbolic debugging capabilities

Eliminates the need for extraneous debugging tools
residing in the user system

Provides address, data and 8080 status information
on last 44 machine cycles emulated

Provides capability to examine and alter CPU regis-
ters, main memory, pin and flag values

Integrates hardware and software development
efforts

Auvailable in diskette or paper tape versions

The Intellec® MDS In-Circuit Emulator/80 (ICE-80) is an Intellec® MDS resident module that interfaces to any user config-
ured 8080 system. With ICE-80 as a replacement for a prototype system 8080, the designer can emulate the system’s 8080 in
real time, single-step the system’s program, and substitute Intellec® MDS memory and 1/0O for user system equivalents. Power-
ful Intellec® MDS debug functions are extended into the user system. For the first time the designer may examine and
modify his sytem with symbolic references instead of absolute values.

|
i
|
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ICE-80

INTEGRATED HARDWARE/
SOFTWARE
DEVELOPMENT

The user prototype need consist of no more than an 8080
CPU socket and a user bus to begin integration of soft-
ware and hardware development efforts. Through 1CE-80
mapping capabilities, MDS equivalents can be accessed for
missing prototype hardware. Hardware designs can be
tested using the system software which will drive the final
product.

The system integration phase, which can be so costly and
frustrating when attempting to mesh completed hardware
and software products, becomes a convenient two-way
debug tool when begun early in the design cycle.

SYMBOLIC DEBUGGING

ICE-80 allows the user to make symbolic references to
memory addresses and data in his program. Symbols may
be substituted for numeric values in any of the ICE-80
commands. The user is relieved from looking up addresses
of variables or program subroutines.

The user symboi table generated along with the object
file during a PL/M compilation or a MAC80 or MDS
assembly, is loaded to MDS memory along with the user
program which is to be emulated. The user may add to
this symbol table any additional symbolic values for
memory addresses, constants, or variables that are found
useful during system debugging. By referring to symbolic
memory addresses, the user can be assured of examining,
changing, or breaking at the intended location.

ICE-80 provides symbolic definition of all 8080 registers,
flags, and selected pins. The following symbolic references
are also provided for user convenience: TIMER, a 16-bit
register containing the number of ¢ clock puises elapsed
during emulation; ADDRESS, the address of the last
instruction emulated; INTERRUPTENABLED, the user
8080 interrupt mechanism status; and UPPERLIMIT, the
highest MDS RAM address that can be occupied by user
memory.

DEBUG CAPABILITY
INSIDE USER SYSTEM

ICE-80 provides the user with the ability to debug a full
prototype or production system without introducing
extraneous hardware or software test tools.

ICE-80 connects to the user system through the socket
provided for the user 8080 in the user system. Intellec®
MDS memory is used for the execution of the ICE-80
software, while MDS 1/0 provides the user with the ability
to communicate with ICE-80 and receive information on
the operation of the user system.

MEMORY AND
170 MAPPING

Memory and 1/O for the user system can be resident in the
user system or ‘‘borrowed’” from the MDS through
ICE-80's mapping capability.

ICE-80 separates user memory into 16 4K blocks. User
1/0 is divided intc 16 16-port blocks. Each block of
memory or 1/O can be defined independently. The user
may assign MDS equivalents to take the place of devices
not yet designed for the user system during prototyping.
in addition, proven MDS memory or.1/O can be accessed
in place of suspect user system devices during prototype
or production checkout.

The user can also designate a block of memory or 1/0 as
nonexistent. ICE-80 issues error messages when memory
or 1/O designated as nonexistent is accessed by the user
program.
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ICE-80 INSTALLED IN USER SYSTEM

REAL TIME TRACE

ICE-80 captures valuable trace information while the user
is executing programs in real time. The 8080 status, the
user memory or port addressed, and the data read or
written (snap data), is stored for the last 44 machine
cycles executed. This provides ample data for determining
how the user system was reacting prior to emulation
break. It is available whether the break was user initiated
or the result of an error condition.

For detailed information on the actions of CPU registers,
flags, or other system operations, the user may operate in
single or multiple-step sequences tailored to system debug
needs.




ICE-80

HARDWARE

The heart of ICE-80 is a microcomputer system utilizing
Intel’s 8080 microprocessor as its nucleus. This system
communicates with the Intellec® MDS host processor via
1/0 commands. Host processor commands and ICE-80
status are interchanged through registers on the ICE-80
Trace Board. ICE-80 and the MDS also communicate
through a Control Block resident in the Intellec® MDS
main memory which contains detailed configuration and
status information transmitted at an emulation break.

ICE-80 hardware consists of two PC boards, the Processor
and Trace Boards, residing in the Intellec® MDS chassis,
and a 6-foot cable which interfaces to the user system.
The Trace and Processor Boards communicate with the
MDS on the MDS bus, and also with each other on a sepa-
rate ICE-80 bus. ICE-80 connects to the user system
through a cable that plugs directly into the socket pro-
vided for the user’s 8080.

TRACE BOARD

The Trace Board talks to the MDS as a peripheral device.
It receives MDS commands to ICE-80 and returns ICE-80
responses.

While ICE-80 is executing the user program, the Trace
Board collects data for each machine cycle emulated (snap
data). The information is continuously stored in high-
speed bipolar memory.

The Trace Board also contains two 24-bit hardware break-
point registers which can be loaded by the user. While in
emulation mode, a hardware comparitor is constantly

" monitoring address and status lines for a match which will
terminate an emulation. A user probe is also available
which can be attached to any user signal. When this signal
goes true a break condition is recognized.

The Trace Board signals the Processor Board when an
MDS command to ICE-80 or a break condition has been
detected. The ICE-80 CPU then sends data stored on the
Trace Board to the Control Block in MDS memory. Snap
data, along with information on 8080 registers and pin
status, and the reason for the emulation break are then
available for access during interrogation mode. Error con-
ditions, if present, are transmitted and automatically
displayed for the user.

PROCESSOR BOARD

An 8080 CPU resides on the Processor Board. During
emulation it executes instructions from the user’s pro-
gram. At all other times it executes instructions from the
control program in the Trace Module's ROM.

The Processor Board contains an internal Clock Generator
that provides the clocks to the user emulation CPU at 2

MHz. The CPU can alternately be driven by a clock de-
rived from user system signal lines. The clock source is
selected by a jumper option on the board. A timer on the
Trace Board counts the ¢ clock pulses during emulation
and can provide the user with the exact timing of the
emulation.

The Processor Board turns on an emulation when ICE-80
has received a RUN command from the MDS. It termi-
nates emulation when a break condition is detected on the
Trace Board, or the user’s program attempts to access
memory or 1/0 ports designated as nonexistent in the user
system, or the user 8080 is inactive for a quarter of a
second.

The Address Map located on the Processor Board stores
the assigned location of each user memory or |/O block.
During emulation the Processor Board determines whether
to send/receive information on the MDS or User bus by
consulting the Address Map. The Processor Board allows
the ICE-80 CPU to gain access to the MDS bus as a master
to “‘borrow’” MDS facilities. At an emulation break, the
Processor Board stores the status of specified 8080 input
and output signals, disables all interaction with the user
bus, and commands the Trace Board to send stored infor-
mation to a Control Block in MDS memory for access
during interrogation mode.

CABLE CARD

The Cable Card is included for cable driving. It transmits
address and data bus information to the user system
through a 40-pin connector which plugs into the user sys-
tem in the socket designed for the 8080 when enabled by
the Processor Module's user bus control logic.

SOFTWARE

The ICE-80 software driver (ICE80SD) is an MDS RAM-
based program which provides the user with easy-to-use
English language commands for defining breakpoints,
initiating emulation, and interrogating and altering user
system status recorded during emulation. ICE-80 com-
mands are configured with a broad range of modifiers
which provide the user with maximum flexibility in
describing the operation to be performed.

ICEBOSD is available in both paper tape and diskette-
based versions. The diskette-based version, which is sup-
plied on a System Diskette for operation with the
Intellec® MDS Diskette Operating System, provides
expanded capabilities for retrieving and storing user pro-
grams, as well as the standard MDS peripherals available
in the paper tape version.




ICE-80

EMULATION COMMANDS: CHANGE Alter contents of memory, register, out-
GO Initiates real-time emulation and allows put port, or 8080 flag.
user to specify breakpoints, data retrieval, XFORM Define memory and 1/0 status.
and conditions under which emulation SEARCH Look through memory range for specified
should be reinitiated. value.
STEP Initiates emulation in single or multiple
instruction increments. User may specify
a register dump or tailor diagnostic activ-
ity to his needs following each step, and
define conditions under which stepping
should continue. UTILITY COMMANDS:
RANGE Delimits blocks of instructions for which LOAD Fetch user symbol table and object code
register dump or tailored diagnostics are from input device.
to occur. SAVE Send user symbol table and object code
CONTINUE Resume real-time emulation. to output device.
CALL Emulate user system interrupt. EQUATE Enter symbol name and value to user
symbol table.
INTERROGATION COMMANDS: FILL Fill memory range with specified value.
BASE Establish mode of display for output MOVE Move block of memory data to another
data. area of memory.
DISPLAY Print contents of memory, 8080 registers,  TMEQUT Enable/disable user CPU 1/4 second wait
input ports, 8080 flags, 8080 pins, snap state timeout.
data, symbol table, or other diagnostic ) X R R 3
data on list device. Can also be used for LIST Define list device (diskette-based version
base-to-base conversion, or addition or only).
subtraction in any base. EXIT Return program control to MDS monitor.
40-PIN
SOCKET
16 ADDRESS
8 DATA OUT BUFFER BD
8 DATA IN CABLE ASSY
L CONTROL N
r~r—r———~—~—~—~7>77/—77 77~ 7 ;" ___________ R
| sl :
l COMPARATOR ‘ g EMU’T_‘:\':‘I'ION UBSUE;‘ |
| |8 : CONTROL CONTROL |
|I : | L |
P m— i |
l 256 X 8 1K X 8 |
| RAM CONTROL | ! 2MHz 8080 |
| MPX TRACE Rom | | cLock '—" __I |
! l [ 1 ! ' I‘
|
! l ' | | '
l COMMAND I l '
AND
|| s e[z R L sopnsss | |
| REGISTER | | i
L ICE-80 TRACE BOARD J !__ ICE-80 PROCESSOR BOARD _!

CONTROL
8 DATA BITS MDS BUS
16 ADDRESS BITS

FUNCTIONAL BLOCK DIAGRAM OF ICE-80 MODULE
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ICE-80

SAMPLE, ICE-80 DEBUG SESSION

1S1S 8080 MACRO ASSEMBLER, V1.0 PAGE 1

; USER PROGRAM TO OUTPUT A SERIES OF
; CHARACTERS TO SDK-80 CONSOLE DEVICE

1320 ORG 1320H

01E3 co EQU 1E3H ; SDK-80 CONSOLE OUT DRIVER

1320 0601 START: MVI B.1 ; SET UP B VALUE

1322 3A3613 LDA DAT1 ; LOAD A WITH DAT1 VALUE

1325 4F LOOP: MDV CA

1326 CDE301 CALL co ; SEND C VALUE TO CONSOLE

132979 MoV AC ; RESTORE A

132A93 SBB B ; SUBTRACT B FROM A

132B 323713 STA RSLT ; STORE RESULT IN RSLT

132E FE40 CPI 40H ; LAST VALUE TO PRINT

1330 C22513 JNZ LOOP ; LOOP AGAIN IF A>40H

1333 C32013 JmP START ; ELSE RESTART WHOLE PROCEDURE
1336 5A DATT™ DB 5AH

1337 RSLT: DS 1

0000 END

1S1S, V1.0 INITIAL ICE-80 SESSION

-ICE80 (Note: The SDK-80 Monitor has already been used to initialize the SDK-80 Board)

ISIS ICE-80, V1.0
**XFORM MEMORY 0 TO 1 U
*XFORM IO OFH U
@ *LOAD PROG. HEX
ERR=067
STAT=11H TYPE=06H CMND=07H ADDR=1320H GOOD=06H BAD=04H
*CHANGE MEMORY 1321H=FFH
ERR=067
STAT=11H TYPE=06H CMND=07H ADDR=1321H GOOD=FFH BAD=FDH
*LOAD PROG. HEX
*GO FROM START UNTIL RSLT WRITTEN
EMULATION BEGUN
ERR=067
STAT=11H TYPE=07H CMND=02H
*DISPLAY CYCLES 5

STAT=A2H ADDR=1326H DATA=CDH
STAT=82H ADDR=1327H DATA=E3H
STAT=82H ADDR=1328H DATA=01H
STAT=04H ADDR=FFFFH DATA=13H
STAT=04H ADDR=FFFEH DATA=29H
® *CHANGE DOUBLE REGISTER SP=13FFH
*BASE HEX
*EQUATE STOP=1333H
@ *GO FROM START UNTIL STOP EXECUTED THEN DUMP
EMULATION BEGUN
B=01H C=41H D=00H E=00H H=00H L=00H F=66H A=40H P=1320H *=1333H S=13FFH
EMULATION TERMINATED AT 1333H
*EXIT
*FFFF

® ® ©

Set up user memory and 1/O. The program is set up to execute in block 1 (1000H—1FFFH) of user memory, and requires access to the
SDK-80 monitor (block 0) and 1/O ports in block OFH. Both ports and memory are defined as available to the user system. All other
memory and 1/O is initialized by ICE-80 as nonexistent (guarded).

A load command generates an error. The type and command numbers indicate that a data mismatch occurred on a write to memory com-
mand. The data to be written to address 1320H should have been 06H. When ICE-80 read the data after writing it, a 04H was detected.
A change command to a different memory address hints that bit 1 does not go to 1 anywhere in this memory block. Examination indi-
cates that a pin was shorted on the RAM located at 1300H—13FFH in the prototype system. The problem is fixed and a subsequent
load succeeds.

A real-time emulation is begun. The program is executed FROM ‘START' (1320H) and continues UNT/L ‘RSLT’ is written (in location
1328H, the contents of the accumulator is stored in (written into) ‘RSLT’).
An error condition results: TYPE 07, CMND 02 indicate the program accessed a guarded area.

The last 5 machine cycles executed are displayed. The last instruction executed was a call (CDH). The fourth and fifth cycles are a push
operation (designated by status 04H) to store the program counter before executing the call. The stack pointer was not initialized in the
program and is accessing memory location FFFFH.

After making a note to initialize the stack pointer in the next assembly, a temporary fix is effected by setting the stack pointer to the top
of user available memory.

After setting the base for displays to hex and adding the symbol ‘STOP’ to the symbol table, emulation is started which will terminate
when the instruction at 1333H (‘STOP’) is executed. When emulation terminates, a DUMP of the contents of user 8080 registers is
requested. One can see that the value of the accumulator is set at 40H, the stack pointer is set at 13FFH, the last address executed (*) is
1333H, and the program counter has been set to 1320H.

EXIT returns control to the MDS monitor.
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ICE80SD OPERATING ENVIRONMENT

Paper Tape-Based ICE80SD

Required Hardware:
Intellec® MPS
System console
MDS Reader device
MDS Punch device
ICE-80

Required Software:
System monitor

Diskette-Based ICES0SD
Required Hardware:
Intellec® MDS
32K bytes RAM memory
System console
MDS-DOS Diskette Operating System
ICE-80
Required Software:
System monitor
I1SIS

EQUIPMENT SUPPLIED

Printed Circuit Modules (2)

Interface Cables and Buffer Board

Hardware Reference Manual

Operator’s Manual

Schematic Diagram

ICE-80 Software Driver, paper tape version
(ICE-80 Software Driver, disketted-based version is
supplied with MDS Diskette Operating System)

SYSTEM CLOCK
Crystal controlled 2.185 MHz +0.01%. May be replaced
by user clock through jumper selection.

PHYSICAL CHARACTERISTICS

Width: 12.00 in. (30.48 cm)
Height: 6.75in. (17.15cm)
Depth: 0.50in. (1.27 cm)
Weight: 8.00 Ib (3.64 kg)
ELECTRICAL CHARACTERISTICS
DC Power:
Voo = 45V, 5%
lcc = 9.81A maximum; 6.90A typical
Vpp = +12V, £6% ’
Ipp = 79 mA maximum; 45 mA typical
Vgg = -9V, 5%
Igg = 1 mA maximum; 1 uA typical

ENVIRONMENTAL CHARACTERISTICS

Operating Temperature: 0°C to 40°C

Operating Humidity: Up to 95% relative humidity
without condensation

CONNECTORS

Edge Connector: CDC VPBO1E32A00A1

ORDERING INFORMATION
Part Number  Description

MDS-80-ICE 8080 CPU In-Circuit Emulator, Cable
Assembly and Interactive Software in-
cluded
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UPP UNIVERSAL PROM PROGRAMMER

Intellec® MDS peripheral capable of programming Flexible power source for system logic and pro-
the following Intel® PROMs: 1702A, 2704, 2708, gramming pulse generation
3601, 3604, 3624, 8702A, 8704 and 8708

Personality cards used for specific Intel® PROM

d . PROM programming verification facility
programming requirements

Zero insertion force sockets for both 16-pin and
24-pin PROMs Stand-alone or rack-mountable

The Universal PROM Programmer is an Intellec MDS peripheral capable of programming and verifying the following Intel PROMs: .
1702A, 2704, 2708, 3601, 3604, 3624, 8702A, 8704, and 8708. Programming and veri.fication operations are initiated from the
Intellec MDS system console and are controlled by programs resident in the Intellec MDS and Universal PROM Programmer.

The basic MDS-UPP consists of a controller module, two personality card sockets, front panel, power supplies, chassis, and an
Intellec MDS interconnection cable. An Intel 4040 based intelligent controlier monitors the Intellec MDS interface and controls
the command generation and data transfer interface between the selected PROM personality card and the Intellec MDS. The 4040
CPU operates in conjunction with a fixed central control program residing in an Intel 4001 ROM. Each intel PROM to be pro-
grammed is driven by a unique personality card which contains the appropriate pulse generation functions and driver circuitry.
Hence, programming and verifying any Intel PROM may be accomplished by selecting and plugging in the appropriate personal-
ity card option. The front panel contains a power-on switch and indicator, reset switch, and two zero-force insertion sockets
(one 16-pin and one 24-pin or two 24-pin). A central power supply provides regulated power for system logic and +40 and +70
volts for PROM programming pulse generation.

PROM programming commands are initiated from the Intellec MDS system console and are implemented by programs in the
Intellec MDS. The desired PROM image is loaded into Intellec MDS RAM through a user selected input medium (e.g., TTY, disk-
ette drive, high speed paper tape reader). Next, the PROM programming command is issued specifying the location of the pro-
gramming data, the socket option, the ““nibble’" option (upper or lower four bits of an 8-bit RAM data byte), and PROM starting
address. The PROM programming algorithm programs each specified PROM location, compares the resulting PROM word with
- the source data, and regenerates program pulses when necessary. The Intellec MDS system monitor contains a compare feature
which allows specified sections of programmed PROM to be compared with MDS resident RAM. A transfer feature which can be
used to copy the contents of a PROM to MDS RAM for PROM duplication is also included.

The Universal PROM Programmer may be used as a table top unit or mounted in a standard 19" RETMA cabinet.
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SPECIFICATIONS

INTERFACE
Data: Two 8-bit unidirectional buses
Commands: 3 Write Commands
2 Read Commands
Initiate Command

AVERAGE PROGRAMMING TIME
1702A/8702A: 40 seconds

2708/8708: 5 minutes
3601: 2 seconds
3604: 10 seconds
3624: 10 seconds

2704/8704: 2.5 minutes

PHYSICAL CHARACTERISTICS
Dimensions: 6" X 7" X 17"

14.7cm X 17.2cm X 41.7 cm

Weight: 18 Ib (8.2 kg)

ELECTRICAL CHARACTERISTICS
DC Power Supplies:

Voltage Current
5V 2.5A
-10V 0.75A
+40V 0.5A
70V 0.4A

AC Power Requirements:
50—60 Hz; 115/230 VAC; 80 Watts

ENVIRONMENTAL CHARACTERISTICS
Operating Temperature: 0° to 70°C.

OPTIONS

Personality Cards:
MDS-UPP-361:3601 Personality Card
MDS-UPP-864:8604/3604/3624 Personality Card
MDS-UPP-872:8702A/1702A Personality Card
MDS-UPP-878:8708/8704/2708/2704 Personality Card

PROM Programming Sockets:
MDS-UPP-501: 16-pin/24-pin pair
MDS-UPP-502: 24-pin/24-pin pair

EQUIPMENT SUPPLIED

Cabinet

Power Supplies

4040 Intelligent Controller Module

Specified Zero Insertion Force Socket Pair

Intellec MDS Interface Cable

Hardware Reference Manual

Reference Schematics
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Inté INSTRUMENTATION AND TEST SYSTEMS

JLSCOPE™820
MICROPROCESSOR SYSTEM CONSOLE

Provides an interface to microcomputer systems Is a stand-alone, self-contained, rugged portable

for troubieshooting system problems unit

Monitors, displays, and alters register, memory Human engineered with easy to read 9-segment

and 1/0 values for system under test hexadecimal displays and extensive operator
prompting

Executes diagnostic routines from uScope 820 con-

sole overlay memory Gives complete control over microprocessor
including single step, run with display, or run

Executes instrument resident software patch real-time capability

routines even when microcomputer system is

ROM-based Designed to support many different micro-
processors

Provides a 32-bit hardware breakpoint with bit
masking and a 256-word trace memory Has built-in, self-test operation

The uScope™™ 820 Microprocessor System Console is a portable, self-contained instrument designed to provide the control,
monitoring, and interaction necessary to effectively and quickly evaluate and debug 8-bit microcomputer-based systems
in the lab, on the production line, or in the field. Connection to the user’s system is through a personality probe that is
plugged into the microprocessor socket. Each personality probe is unique to each microprocessor type. The instrument
features many different operating and control modes which allow the operator to carry out a number of functional checks
on the microcomputer System Under Test (SUT).

The unit has been specificially designed to ease the task of microcomputer system check-out for the lab, production line,
and field technician. It also provides the more powerful analytical capabilities necessary to troubleshoot difficult problems
by the more experienced, sophisticated user. Preprogrammed test routines resident in front panel PROMs, dedicated high
level command keys, visual prompting, and simplified data entry sequences all ease the check-out of microcomputer hard-
ware. For more rigorous diagnostic tasks, the unit provides a 32-bit maskable hardware breakpoint with optional course of
action after a breakpoint match, a 266 X 32-bit trace memory and a 128 X 8 overlay RAM that allows real-time entry of test
routines via the uScope 820 Microprocessor System Console keyboard.
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CPU CONTROL ADDRESS DISPLAY/SELECT

The instrument provides complete control over the opera- A dedicated, 4-digit hexadecimal address display allows the
tion of the microprocessor in the System Under Test following address information to be displayed:

(SUT). The user CPU can be forced to HALT, SINGLE
STEP, RESET, RUN REAL TIME, or RUN WITH DIS-
PLAY. All of the above CPU commands can be issued
without impacting other operational parameters or diag-
nostic sequences that have been set up.

The address of any memory location.

The /O port number of any 1/0 port.

The address of any overlay memory location.

The address of the overlay memory origin assignment.

The address at which the breakpoint is to occur.

The address portion of the breakpoint mask.

® The address of the given trace record element.

An additional feature of the address display/select logic is
that once the operator has initiated a given memory, trace,
or 1/0 examination, it is possible to continue the examina-
tion in a sequential fashion either in an ascending or de-
scending address value.

RESET/SELF-TEST

The RESET and SELF-TEST features of the unit allow the
operator to either initialize the instrument to a known state
or quickly verify that the instrument is operating correctly.
When the console is RESET, the breakpoint and overlay
memory are disabled, the display registers are cleared and
the specific examine modes are aborted.

When the operator initiates the SELF-TEST of the unit, a
sequence of operations take place which serve to confirm
proper operation of a majority of the instrument.

BREAKPOINT CONTROL

The hardware breakpoint of the instrument allows the
operator to alter the normal program flow of the SUT.
Breakpoint logic is implemented in hardware, thereby
eliminating any throughput degradation of the SUT. All
32 bits of the breakpoint condition word are maskable in
order to allow the breakpoint condition to be as specific
or as general as may be desired.

The occurrence of a breakpoint match can cause an uncon-
ditional halt, incrementing of the pass counter, calling of
a subroutine, or the recording of a single cycle of trace
data. All of these options are selectable via the EXAM
ACTION key prior to enabling the breakpoint.

TRACE MEMORY

The console has a full 32-bit word trace memory that
records 256 cycles of SUT operation without causing any
delays. The trace memory provides information about CPU
operation just prior to a CPU halt or just prior to the
initiation of a panel freeze via the trace DISPLAY key.

The operator can alternatively elect to have data recorded
on all SUT microprocessor cycles or only when program
execution of the SUT microprocessor generates a break-
point match. Once the data is recorded, sequential examina-
tion of the data can be accomplished simply by depressing
the EXAM NEXT or EXAM LAST keys.

ADDRESS, DATA, AND CONTROL ENTRY

OVERLAY MEMORY The address, data, and control variable entry into the
instrument is lished via the iently located
A unique feature of the unit is the ability to map its hexadecimal keypad.
memory onto the SUT memory space. Using the overlay
memory allows the operator to insert patch, exercise, or
diagnostic subroutines at any location or point of execution
in the SUT program. The subroutine can either be entered
via the front panel hexadecimal keypad or via the front
panel’s ROM/PROM socket.

For selection of the information to be displayed or modi-
fied the operator enters the hexadecimal value of the de-
sired address, 1/0 port number or label assigned to each of
the registers. Once this entry is made, the operator can then
elect to either CONTINUE data entry if modification is
desired or press the END/EXECUTE key if examination

By using the unit's overlay memory, the operator can only is desired. For all data entry sequences that potentially
quickiy set up the SUT to execute special maintenance require multiple value entry, the uScope™ 820 Micro-
or troubleshooting programs that permit rapid evaluation 7-22 processor System Console provides operator prompting to

of system operation. indicate the specific information expected.



VALUE DISPLAY/SELECT

The value displays provide clear and easy to use informa-
tion. Together with the address display, they provide simul-
taneous readout of trace vectors, breakpoint conditions
and breakpoint mask values, memory contents and 1/0 port
contents. In addition, the display allows readout of all
single and double byte register values, the state of CPU pins
and flags, information regarding the course of action fol-

PROM/ROM SOCKET

A front panel socket is provided for mounting 2K PROMs
or ROMs that serve as storage for preprogrammed test
subroutines. The actual useable program space of the
PROM/ROM is 1920 bytes. The remaining 128 bytes of
storage, shadowed by RAM, are used by the unit to identify
up to 16 separate subroutines in the PROM/ROM and to
define the specific instrument states and conditions under

which the subroutine will be called. Each of the separate
subroutines is uniquely enabled by the SUBR SELECT key
and the hex keypad.

lowing the occurrence of a breakpoint, as well as informa-
tion regarding the breakpoint pass count.

The information displayed by the 4-digit hexadecimal value
readouts is selected via the hexadecimal keypad in con-
junction with any of the instrument’s 11 dedicated examine
keys. Further, the information is either displayed statically
or is inually updated 10 ti /sec if the unit is in the

run with display mode.

POWER SUPPLY

The system console is complete with its own fully regulated
DC power supply that provides all the DC power required
by the unit itself, as well as that which is required by the
associated microprocessor probe. The supply is completely
self-contained, including its own AC on/off switch, line
fuse, line filter and power cord. An additional feature of
the power supply is that it has been designed to permit line
voltage selection in the field to facilitate operation with a
wide range of AC line voltages and frequencies.

BREAKPOINT ACTION

Following the occurrence of a breakpoint match, the
operator has the flexibility to execute a number of dif-
ferent diagnostic operations. The selection of these
alternate courses of action is accomplished by pushing the
EXAM ACTION key and then entering the assigned value
of the specific action desired via the hex keypad. Further
keypad entries specify the parametric value of the action
selected such as the number of breakpoint pass counts or
the start address of a subroutine call following a break-
point.

pscope 820

PROBE CONNECTION

The instrument is intended to work with many of the
microprocessors that are available today. This is accom-
plished by standardized interface logic which transmits and
receives various address, data, and control signals between
the system console and the circuitry of the particular
probe. The interconnect circuitry between the instrumerit
and probe has been designed to drive a 6-foot cable that
permits convenient positioning of the panel and the SUT.

In addition, a board edge connector has been provided for
a personality ROM that provides front panel definition
and interpretation of specific control signals for different
types of microprocessors. This personality ROM is sup-
plied with each probe kit.

FRONT PANEL

The front panel of the uScope™ 820 Microprocessor Sys-
tern Console has been designed to be rugged and durable as
well as easy to use and understand. A plastic overlay that
employs membrane switch contacts provides long lasting
durability as well as protection from accidental spills.
Audio and tactile feedback for the membrane switches is
provided for operator convenience.

BINARY DATA DISPLAY/MODIFICATION

All 8-bit values can be displayed in binary format on the
instrument. The binary display operates in parallel with the
hexadecimal display and it is provided for those instances
where operator recognition is enhanced by binary presenta-

tion. The selection procedure for the binary data display is
identical to that for the hexadecimal value display. Once
the selection has been made, the operator can alter the
value by means of further hex keypad entries or by
changing the binary state of any of the data bits via the
8 binary data switches.

Ease of use of the front panel has been further enhanced
by human engineering with functional grouping of switches
as well as LEDs that prompt the operator during data entry
sequences. Graphics have also been added to reinforce the
functional switch groupings as well as data entry proce-
dures.



CHARACTERISTICS

COMMANDS

Reset
Self Test
CPU Reset
Run Real Time
Run with Display
Halt
Single Step
Enable/Disable Breakpoint
Enable/Disable Overlay
Enable Trace All Cycies
Enable Trace at Breakpoint
Examine/Modify Value

— Single Registers

— Double Registers

— CPU States

— Breakpoint Pass

Count

Examine/Modify Memory

Examine/Modify 1/O

Examine/Modify Overlay Memory

Examine/Modify Next Location

Examine/Modify Last Location

Examine/Modify Breakpoint
Condition

Examine/Modify Breakpoint
Mask

Examine/Modify Breakpoint
Action

Examine/Modify Overlay Origin

Display Trace Data

Clear Entry

Continue

End/Execute

Subroutine Select

CPU CONTROLS

User-selectable commands permit one of four possible CPU oper-
ating modes:

1. Run Real Time — User's CPU runs at full speed set by user
clock. No wait states or cycle stealing are required.

2. Run with Display - User's CPU runs at full speed, except
that 10 times/sec the instrument halts user’s CPU temporarily
to acquire display data. Worse case throughput is 95% of real
time operation.

3. Halt — User CPU halted at next opcode fetch. DMA activity
is permitted during HALT.

4. Single Step — User CPU executes one instruction then halts.

BREAKPOINT

The breakpoint condition is set by a 32-bit word (16-bit address,
8-bit data, 8-bit status). The breakpoint mask is also set by a 32-bit
word which is bit-selectable. There are three courses of action fol-
lowing a breakpoint match:

1. Halt on first opcode fetch following breakpoint match.

2. Halt on first opcode fetch following Nth breakpoint match
1< N<256.

3. Execute subroutine beginning at first opcode fetch following
breakpoint match.

All breakpoint actions following a match is controlled by the break-
point enable/disable switch except for trace recording and the sync
trigger output. The sync output is a positive true TTL output that
occurs whenever a breakpoint match occurs.

Pulse Width = 50 nsec typ
Output High = 2.5V min, -1.2 mA
Output Low = 0.5V max, 24.0 mA

TRACE

The trace memory is a 256-word memory with each word consisting
of 16 address bits, 8 data bits and 8 status bits. The memory is a
circular buffer which records the last 256 cycles (words) prior to a
user CPU halt or DISPLAY TRACE command. Trace data can be
recorded on all CPU cycles or only when breakpoint matches
occur (independent of breakpoint enable/disable status). In addi-
tion, the operator can initiate a panel freeze which temporarily
stops all trace data recording, and allows display of previously
recorded data without halting the user CPU.

DATA ENTRY

All single and double byte items can be entered via the front panel
hexadecimal keypad. In addition, all single byte items can be
optionally entered via eight binary input keys.

MEMORY OVERLAY

The uScopeTM 820 Microprocessor System Console allows memory
read/writes of the user CPU in any assigned 1K or 2K block to be
made to the instrument’s overlay memory. For 1K block assign-
ments, the first 128 bytes reside in the instrument’s RAM memory
while the remaining 896 bytes reside in the interchangeable front
panel ROM/EPROM (either Intel’s 2716 EPROM or Intel's 2316E
ROM). For 2K block assignments, again the first 128 bytes are from
RAM and the remaining 1920 bytes are from the front panel 2716/-
2316E.

DATA DISPLAY

Eight hexadecimal 0.5 in. LEDs are provided for the simultaneous
display of 4 bytes of information. The displays are physically sepa-
rated into two groups. The first group displays 2 bytes of address,
while the second group displays CPU data, status, single and double
byte register values, or single and double byte breakpoint values.
In addition, eight binary displays are used to provide quick recogni-
tion of single byte binary data patterns.

SELF TEST

The necessary hardware and software has been incorporated into the
instrument to facilitate the self-checking of the majority of its
operations. Included in these self tests are:

® Bit tests of all breakpoint condition and mask latches.

e Bit tests of all RAM.

e Verifies checksum on all operating system ROMs.

e Clears trace memory and performs bit test on trace RAM.

® Checks miscellaneous 1/0 ports and peripheral components.

® Lights all front panel displays for user verification.

CONNECTION

Four external connections to the uScope 820 Microprocessor
System Console are provided:

® 50-pin board edge connector for the microprocessor probe
cable.

® 20-pin board edge connector for the probe personality
PROM.

® 24-pin zero force insertion sockets for overlay EPROM/ROM.
® One recessed pin for breakpoint sync output.

PHYSICAL CHARACTERISTICS

Width: 479 mm (18-7/8 in.)
Length: 394 mm  (15-1/2in.)
Height (top closed): 168 mm  (6-5/8in.)
Height (top removed): 117mm  (4-5/8in.)
Weight: 9.1 kg (20 Ib)

ELECTRICAL REQUIREMENTS

Voltage: 100, 120, 220, 240 — 10% +5%, 110VA max
Frequency: 48—63 Hz

ENVIRONMENTAL CONDITIONS

Operating Temperature:  0°C to 55°C (32°F to 130°F)

Storage Temperature: -40°C to 75°C (-40°F to 167°F)

Humidity: 95% RH, 15°C to 40°C (59°F to 104°F)
non condensing

ACCESSORIES SUPPLIED

One 2.3m (7.5 t) power cord
One Operator’'s Manual
One Hardware Reference Manual

ORDERING INFORMATION
Part Number
USC-820

Description

Microprocessor System Console
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intel

INSTRUMENTATION AND TEST SYSTEMS

JLSCOPE™PROBE 8080A

Provides interconnection for 8080A Microproces-
sor-based Systems to the uScope™ 820 Microproc-
essor System Console

Comes complete with cable, buffer box, personal-
ity ROM, and uScope 820 system console overlay

Has user system interconnect cable with integral
ground plane for low noise operation

Includes a 6-foot cable for convenient positioning
of uScope 820 console

Operates over a broad range of environmental
conditions

Provides complete control over the system under
test, yet causes minimal interference with system
under test operation

Fits securely in the console carrying case during
transit

Provides complete protection for plug pins during
transit

The probe 8080A provides the uScope 820 console with the ability to interact with 8080A Microcomputer-based Systems.
The purpose of the probe is to interface the uScope 820 console to the CPU of the System Under Test (SUT). All of the
interface signals and the associated circuitry have been designed to be effectively transparent to the SUT. CPU data, address,
and clock lines are sensed by the probe 8080A, with only the CPU control lines being switched. In addition, all SUT loading
and timing degradations have been minimized by specially designed buffer circuitry.

The mechanical design of the probe is compact, rugged, and allows proper operation of the probe and the console over the
full ambient range specified. The buffer circuitry and the ground plane design of the interconnect cable provide low noise
electrical signals while allowing the SUT to be 6 feet from the system console.
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GENERAL

uSCOPE 820 CONSOLE INTERCONNECT

The probe interconnection to the uScope 820 console is
accomplished via a 1.8 m (6 ft) flat cable. 50-pin mating
connectors plug into a board edge connector in the power
cord compartment of the instrument and into a flat cable
connector on the buffer box.

SYSTEM UNDER TEST (SUT) INTERCONNECT

Interconnection from the buffer box to the SUT is ac-
complished with a 305 mm (12 in.) flat cable, complete
with an integral ground plane, which is terminated with a
low profile 40-pin DIP connector. The DIP connector is
inserted into the SUT 8080A socket and the 8080A itself is
plugged into the 40-pin socket provided on the probe
buffer box.

MSCOPE 820 CONSOLE CONFIGURATION

Several features of the console are directly determined by
the probe being used with it. The instrument features that
are determined by the 8080A interface probe are:

e Single Registers: A,B,C,D, E, H, L
e Double Registers: BC, DE, HL, PC, SP

e CPU States: Flags, CPU pins (SYNC, RESET, HLDA,
HOLD, READY, INT, INTE)

e Trace/Breakpoint Word Size: 32 bits with 16 bits of
address, 8 bits of data and 8 bits of CPU status.
ELECTRICAL SPECIFICATIONS

All DC specifications are in addition to user system param-
eters. All capacitance values include cables and connectors.

Non-Intercepted Signals
#1, 92
A15—Aq, D7-Do

+10 uA max; 55 pF typical

-0.25 mA max @ 0.45V; 10 pA max

@ 5.25V; 45 pF typical
+12V Supply 15 uA max

WAIT 35 pF typical (capacitive loading only)

Intercepted Signals
Outputs to user system:

SYNC 20 mA min @ 0.5V; -1 mA min @
2.7V; 40 pF typical

HOLDA, H\_I_T_E, 4 mA min @ 0.4V; -0.2 mA min @
DBIN, and WR  2.7V; 40 pF typical

Inputs from user system:

INT, READY, 40 uA max @ 2.7V; -0.72 mA max @
RESET 0.4V; 50 pF typical
HOLD 60 uA max @ 2.7V; -1.08 mA max @

0.4V; 50 pF typical

CONNECTIONS
Three external connections to the probe are provided:
e 50-pin flat cable connector on buffer box
e 40-pin zero insertion socket for the 8080A
e 40-pin low profile replaceable IC DIP connector for

connection to SUT
CHARACTERISTICS

PHYSICAL CHARACTERISTICS
Probe Buffer Box:

Height: 199mm (3/4in.)
Length: 184 mm (7-1/4in.)
Width: 95 mm (3-3/4in.)

User System Interconnect Cable:

Width: 57 mm (2-1/4 in.)
Length: 381 mm (15 in.) flat cable

uScope 820 Console Personality ROM PC Card:

Height: 19 mm (3/4in.)
Width: 57 mm (2-1/4 in.)
Length: 86 mm (3-1/4in.)

POWER REQUIREMENTS

Power supplied by uScope™ 820 Microprocessor System
Console.

ENVIRONMENTAL CONDITIONS
0° to 55°C (32° to 130°F)
-40°C to 75°C (-40° to 167°F)

95% RH, 15° to 40°C (59° to
104°F) noncondensing

Operating Temperature:
Storage Temperature:
Humidity:

ACCESSORIES SUPPLIED

One uScope 820 System Console Overlay
One Personality ROM
One Hardware Reference Manual

ORDERING INFORMATION
Part Number
PRB-80

Description
8080A Interface Probe
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ORDERING INFORMATION

Semiconductor components are identified as follows:

Example:
M C 5 1 0 1 L — 4
I I L |
Four or five characters Up to three character
per device type modifier for power,
speed, processing, etc.
Package Type

B — Hermetic Package, Type B
C — Hermetic Package, Type C
D — Hermetic Package, Type D
M — Metal Can Package

P — Plastic Package

X — Unpackaged Device

M — Indicates Military Operating
Temperature Range

Examples:

P5101L CMOS 256 X 4 RAM, low power selection, plastic package, commercial temperature range.

C8080A2 8080A Microprocessor with 1.5 us cycle time, hermetic package Type C, commercial
temperature range.

MD3604/C 512 X 8 PROM, hermetic package Type D, military temperature range, MIL-STD-883 Level
C processing.*

MC8080A/B  8080A Microprocessor, hermetic package Type C, military temperature range, MIL-STD-883
Level B processing.*

Kits, boards and systems may be ordered using the part number designations in this catalog.
The latest Intel OEM price book should be consulted for availability of various options. These may be

obtained from your local Intel representative or by writing directly to Intel Corporation, 3065 Bowers
Avenue, Santa Clara, CAlifornia 95051.

*On military temperature devices, B suffix indicates M/L-STD-883 Level B processing. Suffix C indicates MIL-STD-883 Level
C processing. “S” number suffixes must be specified when entering any order for military temperature devices. All orders
requesting source inspection will be rejected by Intel.
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PACKAGING INFORMATION Ail dimensions in inches and (millimeters)
PLASTIC DUAL IN-LINE PACKAGE TYPE P

16-LEAD PLASTIC DUAL IN-LINE
PACKAGE TYPE P

840 (21.336)
820 (20.826)

PIN1

|

.260 (6.604)
240 (6.096)
i 325
[<— MAX.—>{
.200(5.080) .140 (3.556) (8.255)
MAX. 1130 {3.302) 7|
T T 1l
SEATING _j 015 (0.381) ; o
PLANE 1 015 (0. [ P
.100 (2.540) .0156 MIN. .008 (0.203) ~ i V 18
165 (3.191) (0.381) I i
’ 023 (0.584)
.10 032TYP 014 (0.356) ao
090 (0.813) (10.160)
(8.382]
910 (23 114)
18-LEAD PLASTIC DUAL IN-LINE 390 (22.008)
PACKAGE TYPE P PN
o
]2 oo
240 (6.096)
- - 325
fa— MAX. —
:200(5.080) 140 (3.566) (8.255)
MAX. 130 (3.302) ]
. ]
SEATING Il Jigi\ ﬂI— — __i .015 (0.381) f o
o
PLANE { 015 MIN. 008 (0. 203)““‘< ._5 fe 150
1100 (2.540) N (0.381) | ]
765 (3.197) L - JLS’E (0584) a0
110 (2.794) 065 (1.651) o35 Typ 1074 (0.356) 330
1090 (2.286) 040 (1.016) (0.813) 10.160)
(8.382]
1110 (28.194)
22-LEAD PLASTIC DUAL IN-LINE 1,000 (27.686)
PACKAGE TYPE P PIN1
o
[0 .sa
340 (8.636)
- - 425
f— MAX. —»f
.200 (5.080) 155 (3.937) (10.795)
MAX. 45 (3.683) ‘|
T 1]
SEATING -—— 015 (0.381) t 0o
PLANE 3
100 (2.540) T J " Powmm oosiozm T il 15
165 (4.191) L (0.381)
(. 023 (0.584) 510
110 (2.794) 065 (1.651)  .032 TVP 014 (0.356) -450
090 (2.286) 040 (1.016)  (0.813) mmi
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PACKAGING INFORMATION Al dimensions in inches and (millimeters)

PLASTIC DUAL IN-LINE PACKAGE TYPE P

24-LEAD PLASTIC DUAL IN-LINE
PACKAGE TYPE P

1.250 (31.750)
1.230 (31.442)

PIN 1

[] 500 usemo
530 (13.462)

h-wﬁ:

1100 (2.540) L

.200(5.080) 160 (4.064)
MAX. 150 (3.810) |
SEATING —{
PLANE

625
MAX. —»f
(15.875)

165 (a.191) | 023 (0.584) i 700
110 (2.794) 065 (1.651) 032 TYP 014 {0.356) L_eao_.l
090 (2.286) 040 (1.016)  (0.813) (17.780)
{16.002)
1.460 (37.084)
28-LEAD PLASTIC DUAL IN-LINE 7T RN E YT R—
PACKAGE TYPE P _ PINT
o]
[] 550 13970)
530 (13.462)
- 625
f«— MAX. —»
-200 (5.080) 160 (4.064) (15.875)
MAX. 50 (3.810) |
- [l
SEATING II J 1y S— ___{ R
.015 (0.381) T o
PLANE T owsmin. o8 (0.203) ™~ 15
.100 (2.540) | ! (0.381) 1 |
65 (@191) | el J 1023 (0.584) 700
110 (2.794) .065 (1.651) 032 TYP 014 (0.356) 630
.090 (2.286) 040 (1.016) (0813 (17.780)
{16.002)
2,060 (52.324)
40-LEAD PLASTIC DUAL IN-LINE [*——2.040 (51.816) |
PACKAGE TYPE P PIN1
o
r__‘ .550 (13.970)
530 (13.462)
T 625
je— MAX. —»
1200 (5.080) 175 (4.445) (15.875)
MAX. 165 (a191) |
p—— |
SEATING [ - — 015 (0.381) : 1 o
PLANE T o5 min. 008 (0203) ~j~ 75"
-100 (2.540) ] L_ . (0.381) ! ]
1165 (4.191) . il JL_gs (0.584) 700 _.1
110 (2794)  .065 (1.651) .032TYP 014 (0.356) — 630 —
090 (2286)  .040 (1.016)  (0.813) (17.780)
(16.002)
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PACKAGING INFORMATION Al dimensions in inches and (millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE D

16-LEAD HERMETIC DUAL IN-LINE

.780 (19.812)
PACKAGE TYPE D 740 (78.796)
PIN 1
.300 (7.620)
1 .260 (le.eoa)
Ak
.200(5.080) 1160 (4.064) [« MAX. —=
MAX. |45(3583)'| (8.178)
) fa 1
SEATING I o
PLANE f 015 MIN, :015 (0.381) - |« 15°
.100 (2.540) 065 (1.651) (0.381) 008 {0.203) R
T8 (4191) 70 (z794) _| L_ o e 023 (0.584) i 40
090 (2.286) : : Tvp. 014 {0.356) 330
{10.160)
(o sm oson)
-905 (22.987)
18-LEAD HERMETIC DUAL IN-LINE 875 (22.225)
PACKAGE TYPE D _ PiN Y T
.300 (7.620)
1 260 15.904)
322
2200(5.080) 1160 (4.064) ta— MAX. —>
MAX. 8 Gow) | (8.178)
- J - I I —
SEATING P lL._LJ inm -
PLANE ! -
f 015 MIN. .015 (0.381) i o
100 (2540) 381 008 (0.203) "1 hal aifid
.165 (4.191) | <023 (0.584) i 400 |
"~ 014 (0.356) ~— 30—
110 (2.794) oss (1.651) 032 1yp (10.160)
090 (2.286) 040 (1.016]  (0.813) ®382)
1.085 (27.559)
22-LEAD HERMETIC DUAL IN-LINE 1085 (26.797)
PACKAGE TYPE D _ PIN 1
.400 (10.16)
1 350 (8.89)
425
.200(5.080) .180 (4.572) [e—MAX. —>
MAX. 140 (3556) ‘I (10.795)
—_—— { = ]
SEATING |
'8
PLANE f 015 MIN, 015 (o.:m)_,‘__ :p/rs"
:%{2‘_%%{..__ 065 (1.651) (0.381) 008 {0.203)
: 191110 (2.794) [__ 040 (1 1023 (0.584) 5'0
1090 (2.288) 040 (1.016) 032 ~ 014 {0 356;
0.813)" " (17954
{11.176)

84



PACKAG'NG INFORMATION Al dimensions in inches and (millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE D
24-LEAD HERMETIC DUAL IN-LINE

1.270 (32.258)

PACKAGE TYPE D 1.230 (31242)
PIN1
530 (13462)
45|ul(124954)
625
175 (4.445) fe— MAX. —>f
.220(5. 175 (4.445)
gll(:)f.s . 1150 (3.810) (15.875)
T i J - - 1
SEATING S L
PLANE | B
{ 015 (0.381) A1
: -0 110 (24794)‘_, |« 040 (1.016) |« .023 (0.584) .700 i
00 (2.286) 032TYP 014 {0.356) gz —!
(0.813) (17.780)
{16.002)
1.470 (37.338)
28-LEAD HERMETIC DUAL IN-LINE 1430 (36.322)
PACKAGE TYPE D PIN 1
530 (13.462)
.slm (12.954)
625
je—MAX.
:220(5.588) 175 (4.445)
MAX. 150 (3810) | 118.876)
- i ==
SEATING ¥ S — T
PLANE i — |
015 (.381) 15
-100 (2540) F—— ,] L.OES (1.651) {'0(:)5;;'1")\" 008 (.203) ) \HIP/
165 (3.191 L o j - ; 200
) 040 (1.016) e 023 0584) b
110 (2.794) 032 TYP -014 (0.356) (17.780)
090 (2.286) (0.813) {16.002)
2.070 (52.578)
40-LEAD HERMETIC DUAL IN-LINE 2030 (51562)
PACKAGE TYPE D PIN 1
530 (13.462)
510 (12.954)
) 625
175 (4.445) fa—MAX. —»
220 (5588) 150 (3810) (15.875)
b I —1 —Tr——
SEATING 4 ¥ I} ¢
PLANE P s .015(0.381) e T
100 (2540) +—— 065 (1.651) o 1008(0.203) | '
165 (a.191) L 040 T1.076] __]L - i 200
! : 023 (0.584) 530 —>
1110 (2.794) 0327TYP 014 (0.356) (17.780)
090 (2.286) (0.813) {6.002)




PACKAG'NG |NFORMAT|ON All dimensions in inches and (millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE C

16-LEAD HERMETIC DUAL IN-LINE
PACKAGE TYPE C 220 zos2)
e = ===

200 (5.080) 1096 (2413) .
MAX, 070 (1.778)
b 1130 (3.302)
. 1080 (2.032)

SEATING - - o
PLANE ¥ oM. .015(0.381), AN V/ 10°
(0.381) 008 (0203) | '
100 (2.540) 065 (1.65) ! ;
1165 (4.191) 040 {1.016) 023 (0.584) L—-‘:m _—,
(ne 032 TYP. 014 (0.356) 280
110 (2.794) (0.813) - (9.652)
1090 (2.286) 72
1920 (20.820) )
880 (19.812)
18-LEAD HERMETIC DUAL IN-LINE . PIN 1 MARK
PACKAGE TYPE C =ETEE
310 (7.874)
270 (6.858)
200 (5.080) 095 (2.413)
MAX. -070 (1.778)
b — = .130 (3.302)
e 080 (2.032)
SEATING — o
PLANE Foismn 015(0.381) Sl 100
(0.381) 1008 (0.203) 1 k
1100 (2.540) .065 (1.651) J ] ]
165 (4.197) .040 (1.016) -023 (0.584) 1380
[N 032 TYP. 014 {0.356) L—'zﬁ——l
110 (2.794) “l0.813) (9.652)
1090 (2.286) : iART]
1.095 (27.813) )
1.055 (26.797)
22-LEAD HERMETIC DUAL IN-LINE NN:[ PIN 1 MARK
PACKAGE TYPE C ===
N 400 (10.160)
d .380 (9.652)
200 (5.080) 100 (2.540)
MAX.
1 === 1130 (3.302)
—_— 1080 (2.032)
SEATING 0
PLANE T .o15 min. .015(0.381) i 10°
| A— (0.381) 2008 10.203) i
-100 (2.540) 065 (1.651) .I ! ]
7165 (4.191) 040 (1.016) 023 (0.584) P
074 (0.356) L—_-a—:%——‘
.110(2.794) 032TVP. | (12.192)
-090 {2.286) (0.813) {9.906)




PACKAGING INFORMATION Ail dimensions in inches and (millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE C

24 LEAD HERMETIC DUAL IN-LINE
PACKAGE TYPE C

1.220 (30.988) ,

1.180 (29.972)
PIN 1 MARK

!

600 (15.240)
560 (14.224)

.200 (5.080)
MAX.

.095 (2.413)

SEATING l -

070 (1.778)
= .130 (3.302)
- “080 (z 032)

Aq I Lﬂ FJ F o
PLANE 5 (0.381). il 707
? -f_ 015 M'N oos (0.203) 0
1100 (2.540) . .065 (1.651) ;
165 (a.191) 1040 (1.016) | < .023 (0584)
=014 (0:356) W_”
-10(2.704) 17.272)
1090 (2.286) {73
1.420 (36.068)
28-LEAD HERMETIC DUAL IN-LINE 1980 (30052} PIN 1MARK
PACKAGE TYPE C s o
600 (15.240)
560 (14.228)
.200 (5.080) .Dﬁ(ltﬂ 3)
MAX. 070 (1778)
W ——— el — 130 (3.302)
ﬁ o 080 (2.032) ¢
SEATING
015 (0.38 3
PLANE —_f s N, o :8203 -~ P“’
100 (2.540) 065 (1.651) i
165 (2.191) 040 (1.016) . -023 (0584) 680
=014 (0.356) 580
110 (2.794)
090 (2.286) ::ZZ—ZQ
2.025 (51.435)
40-LEAD HERMETIC DUAL IN-LINE 1975 (50.165) PIN 1 MARK
PACKAGE TYPE C
4600 (15.240)
560 (14.224)
200 (5.080) 095 (2.413)
MAX. 070 (1.778)
5 T 130 (3.302)
SEATING | o 080 (2.032) v
PLANE 015 (0.381) NG AT
;fs MIN, 008 (0.203) i/
1100 (2540) 085 (1.651) (0.381) .
165 (8.101) 040 (1.016) 023 (0.584) =%
210 3794) 014 (0.356) wram
1090 (2.286) (12.732)




PACKAGING INFORMATION Al dimensions in inches and (millimeters)

CERAMIC DUAL IN-LINE PACKAGE TYPE B

22-LEAD HERMETIC DUAL IN-LINE

1085 _(22550)

P
PACKAGE TYPE B e
PIN1
T
- 385 (9.779)
L ] 370 (9.398)
R l 4%
.200 (5.080) 1140 (3.556) ja— MAX. —»
MAX. 120 (3.08) (10.795)
L —- 1175 (4.445) ]
SEATING LI (G R 1LY v 155 (3.937) Tl )
PLANE (0.381) 016 / 3
L.015 MIN. sl i G
1100 (2.540) 0.381) (0.203) .008
65 @119) " 110 p 794),| ,,“___023 (0.584) 5.0
080 {2.286) 065 (1.651) .032Typ, 014 (0.356)
040 (1 ms) (0.831) ((:f:gg:
24-LEAD HERMETIC DUAL IN-LINE 1270 (32.268)
e (32.268) _
PACKAGE TYPE B 1230 (31.242)
o PIN1
- J 530 (13.462)
] 510 (12.954)
= 625
.220(5.558) .150 (3.810) [« MAX. >
MAX. o a0 %{_75“4) (165.876)
L-— = ] Im (4.826) | ————
SES’L? W _____ 1t - (3.17:1’5 (0.381) : N o
L.015 MIN. 015 (0.381) .\,15\,
100 (25400 §— (0.381) 008 10.203) b
165 (4181) 1307 794)_J L_ JL 023 (0.584) 700 ..I
7090 (2.286) 065 (1651 o lp 014 (0.356) o
040 (10161 “1gg13) (17.780)
{16.002)
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INTEL MILITARY PRODUCTS
IC 38510 PROGRAM

Intel offers selected products in full conformance with requirements for military components.
Effort is underway by agencies of the Department of Defense with full Intel cooperation to estab-
lish “JAN"" standards for several of our products. Intel has led these standards by emulating the
anticipated “JAN’’ processing and lot acceptance requirements with the Intel in-house 1C 38510
Program. Intel Specifications are available which document general and detailed requirements for
each of the military products. Detail specifications are organized by generic family and provide all
information necessary for non-standard parts submissions in accordance with MIL-STD-749, Step |,
Step 11, and Step Ill. These documents are available from your local Intel Sales Office or authorized
Intel Distributor.

Three levels of product assurance are offered: Level B, Level C, and Military Temperature Only.

The Military Temperature level products have guaranteed operating characteristics over the specified
temperature range and have undergone Intel’s rigid product assurance requirements.

Level C and Level B products are in conformance with MIL-STD-883, Method 5004 requirements,
and in addition, have a specified maximum rebond criteria {10%) and a specified burn-in PDA
(10%), all documented in the detail specifications, consistent with 38510 requirements. Lot con-
formance tests are performed in accordance with MIL-STD-883A, Method 5005.

Available now. Qualification in progress. Check with local Intel
Sales Office or Distributor for availability.

MC8080A MD8238
MB8101A MD8253
MD8102A-4 MD8259
MD8111A MD8316E
MD8212 MC8748
MD8214 MC8755
MD8216

MD8224

MD8226

MD8228

MD8251

MD8255

MD8316A

MC8702A

MC8708
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Wafers

Lead Frame
and Base

LEVEL B AND C

MILITARY PRODUCTS MANUFACTURING FLOW

Incoming QC Raw Material Inspection

Incoming QC Silicon Wafer Inspection

Wafer Fabrication

Optical Inspection

Wafer Sort

Scribe and Break
D1 Water Die Clean

Post Break Chip Inspection —
MIL-STD-883A, Method 2010
Condition B

Lead Frame Attach

Visual Inspection for Alignment
and Glass Flow

Die Attach: Jumper Chip Attach

Aluminum Ultrasonic Wire Bond

WFWTT TTTT”?T‘TT

Die Attach and Bond Inspection
per MIL-STD-883A, Method 2010

Condition B

O—

Cap Seal

Optical Inspections
Contamination Checks
Particle Counts
Critical Dimensions

QA Wafer Inspection
and Die Count

QA Post Break Chip
Inspection, MIL-STD-
883A, Method 2010
Condition B

Visual Inspection of
Die Attached Units.
Monitor of Die Attach
Machines.

Bond Pull A cceptance to
Monitor Bond Strengths per
MIL-STD-883A, Method 2011

QA Die Attach and Bond
Inspection per MIL-STD-883A,
Method 2010 Condition B
AQL =1%

QA Seal Monitor. Cap
Alignment and Glass Flow

Stabilization Bake,

Temperature Cycle, per MIL-STD-883A,
Method 1010 Condition C, 10 cycles

Centrifuge, per MIL-STD-883A, Method
2001, Condition E, Yq Axis, 30KG
Hermeticity Testing: Fine Leak — Helium
or Kr 85 to 5x10-8 cc/sec.

Gross Leak — Fluorocarbon,

150°C, 24 Hours

Condition C2, 100% MIL-STD-

883A, Method 1014

Tin Plate

il

Trim Tie Bar

QA Tin Thickness Monitor
Thickness Spec 200-700
Microinches

Hermeticity Lot Acceptance
AQL =1%



LEVEL B AND C !

MILITARY PRODUCTS MANUFACTURING FLOW (Cont’d)

Q—— Final Visual — Package, Seal Date Code,

Country of Origin, and
Lead Inspection

]

D Plant Outgoing Inspection*

Mark, Tube Load and Opens and Shorts
Testing

Ship to USA

Stabilization Bake — 150°C, 24 Hours

25° C Interim Electrical Tests, Level
B Products Only per MIL-STD-883A

Burn-In (Level B Products Only) per
MIL-STD-883A, Method 1015, Condition
CorF

100% Electrical Tests at 25°C
(AC, DC, Function)

100% Electrical Test at -55°C
(AC, DC, Function) Level B Product Only

100% Electrical Testsat +125°C
(AC, DC, Function) Level B Product Only

Mark Customer Number

0

Final Visual Lot
Acceptance, AQL = 1%

e

Incoming Inspection of
Foreign Assembly Plant !
Shipments**. LTPD |
Dependent Upon Test

Final QA Visual and Electrical
Tests at 25°C, -556°C, and 125°C

{0 LTPD =5 (AC, DC and Function)

(-55°C and +125°C Testing On
Levels B and C Product Only)

Group B Tests Performed per |
MIL-STD-883A, Method 5005,

0

C)— Ship to Customer

for Lot Conformance. (Levels
B and C Only)

Group C and D Tests Performed
per MIL-STD-883A, Method 5005,

ﬁ for Lot Conformance. (Levels B

and C Only)

PIECE PARTS

O

(O MANUFACTURING OPERATION

g MANUFACTURING INSPECTION OR TEST

/\ oA voniToR
[ oA Lot accepTANCE

*Outgoing Acceptance (Plant Clearance) Inspections: **Incoming Inspection Testing:
Test LTPD  ACC Test LD Ace

1. Hermeticity 5 2 1. X-Ray, Die Attach and 7 1

2. Centrifuge 5 2 Seal Quality

3. X-Ray 7 1 2. External Visual 7 1

4. Lead Fatigue 20 0 3. Opens and Shorts 7 1

5. Acoustic (Loose Particles) AQL = .04% 4. Hermeticity 7 1
5. Lead Fatigue 20 0
6. Internal Visual 10 V]
7. Bond Pull 7 1 :
8. Acoustic (1000 Particles) AQL = .04% |
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INSTRUCTION SET

Summary of Processor Instructions

Instruction Codel!} Clock(2] Instruction Code[1] Clock (2

Mnemonic  Description D; Dg Ds Dy D3 D Dy Do Cycles Mnemonic  Description D; Dg Ds Dg D3 D Dy Dy Cycles
MOV, 2 Move register to register 01" D D DS S S 5 RZ Return on zero 11t 0 0 1 0 0 O 5/1
MOV M, r  Move register to memary ot 1 1 0 S S8 S 7 RNZ Return on no zero Tt 1 ¢ 0 0 0 C O 5/11
MOV r,M  Move memory to register 0t o o D1 10 7 RP Return on positive 11 11 0 0 0 O 5/11
HLT Halt o 1 1 1t 0 1 1 0 7 RM Return on minus 11 11 1.0 00 5/11
MVI ¢ Move immediate register 0 0 D D D 1 1 0 7 RPE Return on parity even 11 10 1 0 0 0 5/1
MVIM Move immediate memory o0 1t 1t 0 1 1 0 10 RPO Return on parity odd 11 1 0 0 0 0O 5/11
INR Increment register 0 0 D DD 1 0 O 5 RST Restart 11T A A AT 1T 1"
DCRr Decrement register 6 0 D D D 1 01 5 IN Input T 0 1 1 0 11 10
INRM Increment memory o0 1t 1t 0 1 00 10 out Output 11 0 1 0 0 1 1 10
DCR M Decrement memory o0 1 t 0 1 01 10 LXI B Load immediate register 000 0 0 0 0 0 1 10
ADD ¢ Add register to A 1 0 0 0 0 S S S 4 Pair B & C
ADCr Add register to A with carry 10 0 0 1 S § S 4 LXI D Load immediate register 00 0 1 0 0 0 1 10
SUBr Subtract register from A 1 0 0 1 0 S S S 4 Pair D & E '
SBBr Subtract register from A o 0 1 18 § S 4 LXI H Load immediate register 00 1 0 0 0 0 1 10

with borrow Pair H& L
ANA ¢ And register with A 10 1 0 0 S S S 4 LXI SP Load immediate stack pointer 0 0 1 1 0 0 0 1 10
XRA ¢ Exclusive Or register with A 10 1 0 1 8§ S S 4 PUSH B Push register Pair B & C on T 10 0 0 1t 0 n
ORA T Or register with A 10 1 1 0 S § S 4 stack
CMPr Compare register with A L R S R - A 4 PUSH D Push register Pair D & E on T 1 0 1 0 1 0 1 1
ADDM Add memory to A 10 0 0 0 t 1 0 7 stack
ADCM Add memory to Awithcarry 1 0 0 0 1 1 1 0 7 PUSH H Push register Pair H & L on 11 1 0 0 1 0 1 1"
SUB M Subtract memory from A 10 0 1 0 1 1t 0 7 stack
SB8BM Subtract memory from A 10 0 t 1t 1 1 0 7 PUSH PSW  Push A and Flags 11 11 0 1 0 1 "

with borrow on stack
ANA M And memory with A o 1 0 0 1 10 7 POP B Pop register pair B & C off 11 0 0 0 0 0 1 10
XRAM Exclusive Or memory with A 10 10 1 1 1 0 7 stack
ORAM Or memory with A 10 1t 1 0 1 1 0 7 POPD Pop register pair D & E off 11 0o 1t 0 0 0 1 10
CMPM Compare memory with A 10 1 t 1 1 10 7 stack
ADI Add immediate to A 1 0 0 0 1 1 0 7 POP H Pop register pair H & L off 11 1 0 0 0 0 1 10
ACI Add immediate to A with 1 o0 0 1 1 10 7 stack

carry POPPSW  Pop A and Flags 11 1 Tt 0 0 0 1 10
sui Subtract immediate from A 110 0 1 1 0 7 off stack
SBI Subtract immediate from A 110 LI R ] 7 STA Store A direct o0 1 1t 0 0 1 0 13

with borrow LDA Load A direct o0 1 1 1 0 1 0 13
ANI And immediate with A [ 1 c 0 1 1 0 7 XCHG Exchange D& E, H& L 1 1 0 0 1 1 4
XRi Exclusive Or immediate with 1 10 1 1 10 7 Registers

A XTHL Exchange top of stack, H & L 11 1 0 0 0 1 1 18
ORI Or immediate with A 11 Tt 1 0 1 1 0 7 SPHL H & L to stack pointer 11 1 11 0 0 1 5
cPl Compare immediate with A 11 1 11 1 1 0 7 PCHL H & L to program counter 11 1 c 1 0 0 1 5
RLC Rotate A left 00 0 0 0 1 11 4 DADB AddB&CtoH&L o0 0 0 1 0 0 1 10
RRC Rotate A right 00 0 0 1 1T 11 4 DAD D AddD & EtoH& L 000 0 1 1 0 0 1 10
RAL Rotate A left through carry o0 0 1 0 1 1 1 4 DAD H AddH& LtoH& L 0 0 1 0 1t 0 0 1 10
RAR Rotate A right through o0 0o 1t 1 1 1 4 DADSP  Add stack pointer to H & L 00 1 1 1.0 01 10

carry STAX B Store A indirect 00 0 0 0 0 1 0 7
Jmp Jump unconditional 11 6 0 0 0 1 1 10 STAX D Store A indirect 00 0 1 0 0 1 0 7
i Jump on carry 10 110 10 i0 LDAXB  Load A indirect 00 0 0 1 0 10 7
INC Jump on no carry Tt 0 1 00 10 10 LDAXD  Load A indirect 00 0 1 1.0 10 7
iz Jump on zero 1 0 0 1 0 10 10 INXB Increment B & C registers 00 ¢ 0 0 0 1 1 5
INZ Jump on no zero Tt 1 0 0 00 10 10 INXD Increment D & E registers o0 0 1 0 0 1 1 5
Jp Jump on positive 11 1 00 10 10 INX H Increment H & L registers 00 1 0 0 0 1 1 5
M Jump on minus o1 110 10 10 INX SP Increment stack pointer 000 1 1 0 0 1 1 5
JPE Jump on parity even 11 0 1 0 10 10 DCX B Decrement B & C o0 0 0 1 0 1 1 5
JPO Jump on parity odd 11 1 0 0 0 1 0 10 DCXD Decrement D & E 06 0 1 1 0 11 5
CALL Call unconditional Tt 6 0 1t 1 0 1 "~ 17 DCX H Decrement H & L 00 1 0 1 0 11 5
cc Call on carry T 1 0 1t 1 1 0 0 v DCX SP Decrement stack pointer 00 1 1 1:0 11 [
CNC Call on no carry 11 0 1 0 1 0 O 117 CMA Complement A 00 1 [V T N A 4
cz Call on zero 11 0 0 1 1 00 nn sTC Set carry 00 1 1 0 1 1 1t 4
CNZ Call on no zero 11 0 0 0 1 0 O 17 CMC Complement carry o0 1 1 1 1 11 4
cp Call on positive Tt 1 1 1 01 00 111 DAA Decimal adjust A o0 1 0 0 1 1 1 4
CM Call on minus LI N R R A nni SHLD Store H & L direct 00 1 0 00 1V O 16
CPE Call on parity even 11 1 0 1 1 00 nn? LHLD Load H & L direct 00 1t 0 1 0 1t 0 16
cPo Call on parity odd t 1 1 0 0 1 0 O 1 El Enable Interrupts Tt 1 1 1t 0 1t 4
RET Return 11 0 0 1 0 0 1 10 DI Disable interrupt t 1 1 1t 0 0 1 1 4
RC Return on carry Tt 1t 0 1 1 0 00 5/11 NOP No-operation 00 0 0 0 0 0 0 4
RNC Return on no carry 1t 1 0 1t 0 0 0 O 5M
NOTES: 1. DDD or SSS — 000 B — 001 C— 010D — 011 E — 100 H — 101 L'— 110 Memory — 111 A,

2. Two possible cycle times, (5/11) indicate instruction cycles dependent on condition flags.



INSTRUCTION SET

Summary of Processor Instructions

By Alphabetical Order
Instruction Code!1) Clock(2! Instruction Code(1} Clocki2!

Mnemonic Description D, Dg Ds Dg D3 D Dy D  Cycles Mnemonic Description D; Dg Ds Dy D3 D Dy Do Cycles
ACI Add immediate to A with 1 1 0 0 1 1 1 0 7 MVIM Move immediate memory 0 0 1 1 0 1 1 0 10

carry MVir Move immediate register 0 0 D 0 D 1 1 0 7
ADC M Add memory to A with carry 1 0 0 0 1 1 1 0 7 MOV M, r Move register to memory 0 1 1 1 0 s S N 7
ADCr Add register to A with carry 1 0 0 0 1 S S S 4 MOV, M Move memory to register 0 1 D D D 1 1 0 7
ADD M Add memory to A 1 0 0 0 0 1 0 1 7 MOV (1,2 Move register to register 0 1 0 0 i} s s N 5
ADDr Add register to A 1 0 Q 0 0 S S S 4 NOP No-operation 0 0 [1] 0 [} 0 L] L] 4
ADI Add immediate to A 1 1 0 0 0 1 1 0 7 ORAM Or memory with A 1 0 1 1 0 1 1 0 7
ANA M And memory with A 1 0 1 0 0 1 1 0 7 ORATr Or register with A 1 [ 1 1 0 s s s 4
ANA T And register with A 1 0 1 0 0 S S N 4 ORI Or immediate with A 1 1 1 1 0 1 1 0 7
ANI And immediate with A 1 1 1 0 0 1 1 0 7 out Output 1 1 0 1 0 0 1 1 10
CALL Call unconditional 1 1 0 0 1 1 0 1 17 PCHL H & L to program counter 1 1 1 0 1 0 0 1 5
cc Call on carry 1 1 0 1 1 1 0 0 nun POPB Pop register pair B & C off 1 1 0 0 0 0 0 1 10
cM™ Call on minus 1 1 1 1 1 1 0 0 nni stack
CMA Compliment A 0 0 1 0 1 1 1 1 4 POP D Pop register pair D & E off 1 1 0 1 0 0 0 1 10
CMC Compliment carry [ 0 1 1 1 1 1 1 4 stack
CMP M Compare memory with A 1 0 1 1 1 1 1 0 7 POPH Pop register pair H & L off 1 1 1 0 0 0 0 1 10
CMPr Compare register with A 1 0 1 1 1 s s s 4 stack
CNC Call on no carry 11 0 1 0 1 0 0 17 POP PSW Pop A and Flags 1 1 1t 0 0 0o 1 10
CNZ Call on no zero 1 1 0 0 0 1 0 0 mn7 off stack
cP Call on positive 1 1 1 1 0 1 0 0 1mn? PUSH B Push register Pair B & C on 1 1 0 0 0 1 0 1 1
CPE Call on parity even 1 1 1 0 1 1 0 0 1mn stack
ch Compare immediate with A 1 1 1 1 1 1 1 [} 7 PUSH D Push register Pair D & E on 1 1 L] 1 0 1 0 1 "
cPo Call on parity odd 1 1 1 0 0 1 0 0 nuni stack
cz Call on zero 1 1 0 0 1 1 0 0 uni PUSH H Push register Pair H & L on 1 1 1 0 0 1 0 1 "
DAA Decimal adjust A 0 0 1 0 0 1 1 1 4 stack
DAD B AddB&CtoH& L 0 0 0 0 1 0 0 1 10 PUSH PSW Push A and Flags 1 1 1 1 0 1 0 1 n
DAD D AddD&EtOH&L 0 0 0 1 1 0 0 1 10 on stack
DAD H Add H& Lto H& L 0 0 1 0 1 0 0 1 10 RAL Rotate A left through carry 0 0 0 1 [ 1 1 4
DAD P Add stack pointer to H & L o 0 1 1 1 0 0 1 10 RAR Rotate A right through 6 0o 0o 1 1 1 1 4
DCR M Decrement memory 0 0 1 1 0 1 0 1 10 carry
DCRr Decrement register 0 0 D D D 1 0 1 5 RC Return on carry t 1 0 1 1 0 0 0 5N
DCX B Decrement B & C 6 0 0 0 1 0 1 1 5 RET Return t 10 0 1 0 0 1 10
DCXD Decrement D & E 0 0 0 1 1 0 1 1 5 RLC Rotate A left L] 0 0 0 0 1 1 1 4
DCXH Decrement H & L 0 0 1 0 1 0 1 1 5 RM Return on minus 1 1 1 1 1 0 0 0 511
DCX SP Decrement stack pointer 0o 0 1 1 [ 1 5 RNC Return on no carry 1 1 o 1 0 0 o0 o0 5Mm
o1 Disable Interrupt 1 1 1 1 0 0 1 1 4 RNZ Return on no zero 1 1 0 0 0 0 0 0 5/11
El Enable Interrupts 1. 1 1 1 1 0 1 1 4 RP Return on positive 1 1 1 1 0 0 0 0 5Mm
HLT Halt 0 1 1 1 [] 1 1 0 7 RPE Return on parity even 1 1 1 0 1 (1] 0 0 s/
IN Input 1 1 [] 1 1 0 1 1 10 RPO Return on parity odd 1 1 1 0 0 0 0 0 5/
INR M Increment memory ¢ 0 1 1t 0o 1 0 0 10 RRC Rotate A right 60 0o 0o 1 1 1 1 4
INRT Increment register 0 0 D D D 1 0 0 5 RST Restart R 1 1 A A A 1 1 1 n
INX B Increment B & C registers o 0 o o0 o 0 1 1 5§ RZ Return on zero Tt 1 06 0 1t 0 0 0 &M
INXD Increment D & E registers 6o 0 o0 1 0 0 1 1 5 SBBM Subtract memory from A 1 [ 1 1 1 1 0 7
INX H Increment H & L registers ¢ 0o 1 0 0 0 1 1 5 with borrow
INX SP Increment stack pointer 0 0 1 1 0 0 1 1 5 SBBr Subtract register from A 1 0 0 1 1 s s N 4
Jc Jump on carry 1 1 0 1 1 0 1 0 10 with borrow
™M Jump on minus 1 1 1 1 1 0 1 0 10 SBI Subtract immediate from A 1 1 0 1 1 1 1 0 7
JMP Jump unconditional 1 1 0 0 0 0 1 1 10 with borrow
JNC Jump on no carry 1 1 0 1 0 0 1 0 10 SHLD Store H & L direct 0 0 1 0 0 0 1 0 16
INZ Jump on no zero 1 1 0 0 0 0 1 0 10 SPHL H & L to stack pointer 1 1 1 1 1 0 0 1 5
JpP Jump on positive 1 1 1 1 0 0 1 0 10 STA Store A direct 0 0 1 1 0 0 1 0 13
JPE Jump on parity even 1 1 1 0 1 0 1 0 10 STAX B Store A indirect [} 0 L] [ 0 0 1 0 7
JPO Jump on parity odd 1 1 1 0 0 0 1 0 10 STAX D Store A indirect 0 0 0 1 0 0 1 0 7
ra Jump on zero 1 1 0 0 1 0 1 0 10 STC Set carry 0 0 1 1 0 1 1 1 4
LDA Load A direct 0 [ 1 1 1 0 1 [ 13 SUBM Subtract memory from A 1 0 I 1 0 1 1 0 7
LDAX B Load A indirect 0 0 0 0 1 0 1 0 7 SUBr Subtract register from A 1 0 0 1 0 S s s 4
LDAX D Load A indirect 0 0 0 1 1 0 1 0 7 sul Subtract immediate from A 1 1 0 1 0 1 1 0 7
LHLD Load H & L direct 0 0 1 0 1 0 1 0 16 XCHG Exchange D & E,H& L 1 1 1 0 1 0 1 1 4
LXi8 Load immediate register 0 0 0 0 0 0 0 1 10 Registers

PairB& C XRAM Exclusive Or memory with A 1 0 1 0 1 1 1 0 7
LXID Load immediate register 0 0 0 1 0 0 0 1 10 XRA Exclusive Or register with A 1 0 1 0 1 S S N 4

Pair D & E XRI Exclusive Or immediate with 1 1 1 0 1 1 1 0 7
LXIH Load immediate register 0 0 1 0 0 0 0 1 10 A

Pair H& L XTHL Exchange top of stack, H& L 1 1 1 o 0 0 1 1 18
LXI SP Load immediate stack pointer 0 0 1 1 0 0 0 1 10
NOTES: 1. DDD or SSS —000B — 001 C—010D —011E — 100H — 101L — 110 Memory — 111 A,

2. Two possible cycle times, (5/11) indicate instruction cycles dependent on condition flags.
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3065 Bowers Avenue
Santa Clara, Califor
Tel: (408) 967-8080°
X;: 910-338-0026
EX: 34-6372

MICROCOMPUTER AND MEMORY SYSTEM

U.S. AND CANADA SALES OFFICES

A
ech Associates, Inc.
Holiday Uffice Center
S. Memorial Pkwy.
lle

Huntsvite 35802
I: (205) 8839394

ARIZONA
BFA
4426 North Saddle Bag Trail
Scottsdale 85251
Tel: (602) 984-5400

Intel Corp.
ses0 N asm Avenue

Tar e saz 120
CALIFORNIA

T S10-998 0588

Mac-t
2576 Shattuck
Suite 4B
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1651 East 41h Street
Sute 150

Santa Ana 92701
Tel: (714) 835-8642
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P.0. B

Fountai Vaiey 92708
Tel: (714) 839-3341

Mac-!

121 Ventura Bivd., Suite 240E
Woodland Hills 81364
Tel: (213) 347-5200

Earle Associates, Inc.
4805 Mercury Street

it
San Diego 82111
Tel: (714) 278-5441

COLORAI

Intel Corp.

8000 Em Evml Ave.
Blag. 1 Suite 260
Denver

Tor (303 72a-s08s
wa wn:n 2289

mzu F-m aul-m Road
P. o

oS ora-sass

CONNECTICUT
Computer Marketing Association
Box 172

Fair Haven Station
New Haven 08513
Tel: (203) 789-1013

-8366
TWX: 710-456-1199

FLORI
Pendoen Ansgcistes, Inc.
201 S.E. 15th Te
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111 so Matiang
Mait 2751

1 Corp.
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tel Corp.
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Orlando 3
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EORGIA
Pen-Tagh Associates, Inc.
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ILLINO!
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121 So. Wilke Road
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INDIANA

Electro Reps Inc.
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Ft. Wayne 4680:

Tel: (219) 482-2388
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Codr R!nlds Soa02
Tol: (319) 383-5510
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Technical Representatives, Inc.
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EUROPEAN MARKETING OFFICES
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DENMARK
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A.J.F. Systems & Components Oy Fintronic AB.
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**Note New Telephone Number
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Technical Represantatives, (nc.

Trade Center Bidg.
320 Brookes Drive, Suite 104
Hazelwor

Tel: (314) 731-5200

TWX: 910-762-0618
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22-28 Wyndham Stree
Hong Kong
E

General Engineering Associate:
37, Hill Street
Singapore

ingap:

GERMANY (cont)

TELEX: 484428

INDIA
Electronics Inter
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3065 Bowers Avenue
Santa Clara, Callfornia 95051
Tel: (408) 987-8080"

TWX; 910-338-0026

TELEX: 34-6372

MICROCOMPUTER AND MEMORY COMPONENT

U.S. AND CANADIAN SALES OFFICES

ALABAMA
Glen White Associates
7844 Horseshoe Trait
Huntsville 35802
Tel: (205) 883-9394
ARIZONA
Intel Corp.
8650 N. 35th Avenue
Phoenix 85021
Tel: (602) 2427205
CALIFORNIA
Intel Corp.
15335 Morrison
Suits 345

erman Oaks 91403

9510

@13) 956
495-2045

In | Co

9E. Amun Ave.
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Yoo Shattuck
Suite 48
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Cupertino 85014
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Earle Associates, Inc.
4805 Mercury Street
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Woodiand Hils 91364
Tel: (213) 347-5900
TWX: 910-494-4966
Intel Corp.*

1651 East 4th Street
Sute 150

(71‘) aassuz
TWX: 910-595-1114

LORADO
Intel Corp.
6000 East Evans Ave.
Bldg. 1, Suite 260
Denver 802
Tel: (303) 758-8086
TWX: 910-931-2289

CCONNECTICUT

Intel Gory

Peacock Alley

1 Padanaram Road, Suite 146

Danbury
Tel: (203) 792-8366
TWX: 710-456-1199

FLORIDA

e} Corp.
oot owr 22nd Stree, Suite 408
Ft. Lauderdale
T (305) 7714 G600
TWX: 51 0 956-9407
intel Cory
5151 Admson Street, Suite 105

Olando 32804
5) 626-2393
T 008518

ILLINOIS

Intel Corp.*
900 Jorie Boulevard
Suite 220
Oakbraok 60521
Tl (3‘2) 325-9510
X: 910-651-5881
INDIANA

Electro Reps Inc.
941 E. 86th Street

5-
T a1 2T sy
Electro Aapa inc.
2 N. Anthony Bivd.

Tell @19 ey

IOWA
Technical Representatives, inc.

Tel: (319) 383-5510

Technical Representatives, inc.
8245 Nieman Road, Suite #100
Uonoxa 66014

Tel: (913) 888-0212, 3, & 4
TWX: 910-749-6412

MARYLAND
Glen White Assaclates
57 West Timonium Road
Timonium 21093

Tel: (301) 252-6360

Intel Corp.”

§7 Weat Timonlum Foad
Suite 307

Tl (am) 530
: 710-232-1807

EUROPEAN MARKETING OFFICES

BELGIUM
Intel International®
Rue du Moulin & Papier
51-Boite 1

B-1160 Bruss

Tel: (02) oen 30 10
TELEX: 248

FRANCE
Intel Corporation, SA.RL."
& Place de la Baiance

silic
94528 aung.s Sedex
Tel: (01) 687
TELEX: 2704;

ORIENT MARKETING OFFICES

el Sapan Corporation®
Flower Rill-Shinmacht East Bidg.
| 23 9, S inmachi, Setaga

Tor (03) A0
TELEX: 781-28426

TAIWAN
Taiwan Automation Co.
2nd Floor, 224
Hanking Essi Haad

ion

Taipel

(02) 77
TeLEx: nw TAIAIITO

INTERNATIONAL DISTRIBUTORS

ARGEN"INA
SIE,

by Roguo Saenz Pena 1142 98
1035 Buenos Aires.
Tel: 35-6784

AUSTRALIA
AJF, Systoms & Companents

PTY.
44 Prospel:( Rd.
Prospect 5082
Soulh Australia 17005
Tel: 2601244

82t

AJ F F. Systems & Components

29
w 2112
L4 (02) 807-6878

TELEX: 24906

ALE Syslems & Components
sw due

ourne, Sictoria 3000
Tel 09 875 102

Warbunon-Funkl {Syd:wy) Ply. Ltd.
199 Parramatta R
NSW. 2114

Warburton-Franki Industries
(Melbourne) Pty. Ltd.

220 Park Street

South Melbourne, Victoria 3205
Tel: 699-4

TELEX: WARFRAN AA 31370

USTRIA
Bochar Elekdronische Gerate GmbH
Meidinger Hauptst
A 1120
Tel: 10222) 5 6396
TELEX: (01) 1532

**Note New Telephone Number

BELGIUI
Inelco Bcl ium
Avenuo Vel Duchmo. 3

DENMARK
Lyngso Komponent A/S
Ostmarke

o on ers0 77
TELEX: 22990

Scandinavian Semiconductor
Supply A/S

Nannasgad

DK-2200 Cnvenhawen N

Tel: (01) 83 50

TRiEX a3

FINLAND

Oy Fintronic AB
Loennrotinkatu 350

SF 00180

TELEX: 12426
FRANCE

Colds
i cnarlu Frerot
S4a80 B
Tel: 58100 25501 04 69
TELEX: 200 485 F

Meivoluglo

La Tour d'Asnieres

4, avenue Laurent Cely
uzeos Asnier

TELEX 611448 F
Tekelec Airtronic®
Cite des Bruyeres.
Rue Carle Vernet
92310 Sevres

Tel: (1) 027 7535
TELEX: 250997

SALES AND MARKETING OFFICES

MAssAcnusErrs

tel Cor,
b Blllcrlca Road, Suite 14A
Chelmatord 01824

(617) 256-6:

MICHIGAN
Intel Corp.

500 Norlhweslem Hwy.
Suite 40
Soulhﬂelu 48075
Tel: (313) 353-0920
TWX: 910-420-1212
TELEX: 231143

mnussoﬂ

Intel C

8200 Nolmandule Avenue
Suif

Bloomlnq n 5543

Tel: (612) 55793

TWX: 910-576-2867

MISSOURI
Tashioal Fmpresentalivee. Ine.
Trade Cen
350 Broowen Dnve. Suite 104
Hazelwood 63(
Tel: (314) 731-5200
TWX: 910-762-0618

NEW JERSEY
el Corp.
1 Metropiezs Offica Bldg.
505 Thorr
Eoion 0817
T, (201) 985-3100
X: 710-480-6238
NEW YORK
Intel Corp.”
350 Vanderbilt Motor Pkwy.
uite 402
Hauppauge 11787
Tol: (516) 231-3300

74 Toursion Roa
Rochester, N, THete

510-253-3841
T-Squared
4 Newcourt Ave.

W)
T-Squared

Pittsford 14534
Tel: (716) 248-5005
TELEX: 97-8289

SCANDINAVIA

Intel Scandinavia A/S*

Lyngayvej 32 2nd Fioor
00 Copenhagen East

Deﬂm ark

Teli 01) 1820 00

TELEX: 1956

el Swedon AB®

Box 20092
$-16120 Bromma
Swedon

Tel: (08) 98 53 90
TELEX: 12261

HONG KONG

Ching Hlectronics
Bird House, 9th Floor

5556 Wyndham Street
Hong Kong
SINGARORE

Ganoral Engineers Associates
37, Hill Stre
Sngapore s

GERMANY
Alfred Neye Enatachnik GmbH
Schillerstrasse 14
Quickborn-Hamburg

Tel: (04106) 6121

TELEX: 02-13590

Electronio 2000 Vartisbs GmibH
N r Strasse

THSeda
Jermyn GmbH
gosllach 1146

TELEX: 484426

INDIA
Blectronics interationsl
128 Mahatma Gandhi Road
Sewndembid

a7
s
CRBLE: GUNTICO

ISRAEL.
Eastronics Ltd.”
11 Razanis street
P,

v
: 475151
TELEX: Sabsn

ITALY
Eledra 35 SPA.*
Visle Elvezia, 13

201!
Tek (oz) :us:ou

Via Paolo Gaidano, 141 D
10137 Toring
TEL: (011) 30 97 097 -30 97 114

iuseppe Valmarana, 63
00139 Rome, italy

Tel: (06) 81 21290 8127324
TELEX: 6305

NEW vonx (cont)

Intel Ce

55 Marke! Stre

Bovankeopaio, Now York 12601
Tel: (914) 473-2303

TWX: 510-248-0060

NORTH CAROLINA

Glen White Associates

3700 Computor Dr.. Suite 330
Raleigh 27

Tal: (319) r108

om0

Intel C

8312 Nonh Maln Street

Dayton

et 151:) 550-5950
-4 2528

In

Cmgvln Birainard Bidg.

28001 Chagrin BIvd.

Cleveland 44122

Tel: (216) 464-2736

OREGON
ES/Chaso Company
4095 SW 144th
Somvanan 7523
Tel: (503) 641-4111

PENNSYLVANIA

Intel Corp.”

275 Commerce Dr.
Office Center

Suite 212

Fort Washington 19034

Tel: (215) 542-9444

TWX: 510-661-2077

TENNESSEE
Glen White Associates

T 618) 780
Glen White Associates
2523 Howard Road
Germantown 38138

Tel: (301) 754-0483
Glen White Associates
6446 Ridgo Lake Road
Hixon 37343

Tel: (615) 842-7799

ENGLAND
Intel Corporation (UK.) Ltd.”

lntel Gorpargfion {416} Lid.
46-50 Beam Street
Nantwich, Gheshire GWS SL!
Tel: (0270) 62 65

TeLEX: saom0

KOREA

Koram Digital

Sam Yung Bidg. 4303

712 Bukchmq Dong Chung-Ku
Sooul 100

Leewood International, Inc.
C.P.0. Box 4046

112-25, Sokong-Dong
Chung“Ku, Seoul

JAPAI
Pan Electron

No. 1 Higashikata-Machi
Midori-Ku, Yokohama 226
Tel: (045) 471-8811
TELEX: 781-4773

Ryoyo Elsctric Corp.
Konwa Bidg.
112-22, Ttul:(!}l{l. 1-Chome

u

Tel: (03) 543-7711

Nippon Micro Computer Go. Ld.
Mutsumi Bldg. 4-5-21 KOllmlchl

Cmynda ku Tokyo 102

Tel: (03) 230-0041

NETHERLANDS
Inelco Nederland
AFD Elektronic

Tel: (020) 934824
TELEX: 14622

NEW ZEALAND
W. K. McLean Lt

103-5 Felton Matthew Avenue
Glenn Innes, Aucklan

o 537-037

WAY
Nordlok Elokuronik (Norge) A/S
Mustads
o (nz) 55 38 93
TELEX: 16963
PORTUGAL
Ditram
Componentes E Electronica LDA
Av. Miguel Bombarda,

Lisboa
Tel. 11945 313

TEXAS

Intel C

6776 sw Freeway

Suite 5t

Feuston 71074

Tel: (713) 784-3400

Mycrosystems Marketing Inc.

13777 N. Central Expressway

Suite 405

Dallas 75243

(214) 238-7157

TWX: 910-867-4763

Mycrosystems Marketing Inc.
8610 Harwin Avenue, Site 125

B (713) 783-2900
Intel Cor

Pl Freeway
Suite 100,

Tel (zu) 241-9521
WX: 910-860-5487

VIRGINIA
Glen wnn- Associates
1104

Lym:hburg 24505
el: (804) 384-6920
GI len White Assoclates
Rt. #1, Box 322
Colonial Beach 22443
Tel: (804) 224-4871

WASHINGTON

Seattle 98108
Tel: (206) 762-4824
Twx: 910-444-2298
WISCONSIN
Intel Core.

4369 S. Noweu Ave.
Milwaukee 53207
Tel: (414) 747-0789

CANADA

Intel Corp.

70 Chambariain Ave.
Ottawa, Ontario K1S 1V9
Tol: (uz) z25578

Mulmek
5 Greniall Grescont

TELEX: 0534585

GERMANY

Intel Semiconductor GmbH*
Soldietrasee 27

8 enchen 2

Tel: (oss) 55 e

Inlll Semlconduclar Smbtt
rasse 30

Intel Semiconductor GmbH
Emsthaldenstrasse 17

D-7000 Stuttgart 80

Tet: (0711) 7351506

TELEX: 7255346

Intel Vertriebsburo
indenburger Strasse 28/29

3000 Hannover
Tel: (0511) 852051
TELEX; 0923625

SOUTH AFRICA
Electronic Building Elements.
P.O. Box 4609
Pretoria

Tel: 78 92 21

TELEX: 30181

SPAIN

Interface”

Ronda San Pedro 22
Sarmeions 10

Tel: 301 78 51
TELEX: 51503 IFCE E

SWEDEN
Nordisk Etectronik AB
§20380 Stockholm 7
Tel: (08) 248340
TELEX: 10547

SWITZERLAND

TELEX: 56788

UNITED KINGDOM

Rapid Recall, Ltd.

lg 145 Batterion Street
Condor We2H 988

Tel: (01) 379-6741

TELEX; 28752

G.E.C. Semiconductors Ltd.
East

9 7PP

k)
2<3

Wem
Middles
Tel: (01) 904-9303
TELEX: 923429
Jermyn Industries
Vestry Estate
noaks, Kent.
Tel: 0732) s0144

Smlrom Slgeironics Lid.=
Arlwright B

Berkshlm
o (\1734) 85464

*Field Application Location
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3065 Bowers Avenue

Santa Clara, Callfomla 95051
Tel: (408) 91

TWX: 91 0—33&0026
TELEX: 34-6372

U.S. AND CANADIAN DISTRIBUTORS

ALABAMA

1*Hamilton/Avnet Electronics
805 Oser Drive NI

Huntsville 35805

Tel: (205) 533-1170

Pioneer

1207 Putman Drive NW
Huntsville 35805

Tel: (205) 837-9300

ARIZONA

1*Hamilton/Avnet Eleccromcs
8155 North 21st Streef

Phoenix 85021

Tel: (602) 275-7851
Liberty/Arizona

8155 N. 24th Avenue

Tel: (602) 257-1272
TELEX: 910-951-4282

CALIFORNIA

t*Avnet Electronics

350 McCormick Avenue
Costa Mesa 92626

Tel: (714) 754-6111

Tei: (213) 558-2345
1*Hamilton/Avnet Electronics
575 E. Middlefield Road
Mountain View 94040

Tel: (415) 961-8600
+*Hamilton/Avnet Electronics
8917 Complex Drive

San Diego 92123

Tel: (714) 279-2421
+*Hamilton Electro Sales

GEORGIA (cont.)

f Ham:lton/Avnet Eleclmnlcs
5, Access Road, #11

Norcrosswﬁ

Tel: (404) 448-0800

ILLINOIS

+tCramer/Chicago
1 11 So. Busso Rd.

Mt 056

Tel: (31 2) 593-6230

i Hamrlmn/Avnet Electronics
3901 No. Ve,
Schiller Park 60176

Tel: (312) 678-6310
Pioneer/Chicago

1551 Carmen Drive

Elk Grove Village 60006
Tel: (312) 437-9680
INDIANA
tPioneer/Indiana

6408 Castleplace Drive
Indianapolis 46250

Tel: (317) 849-7300
Sheridan Sales

8790 Purdue Road
Indianapolis 46268

Tel: (317) 297-3146

KANSAS
1*Hamilton/Avnet Electronics
9219 Quivira Road
Overland Park 66215
Tel: (913) 888-8900

MARYLAND

10912 W. Washington
Culver City 90230
Tel: (213) 558-2121
{Cramer/San Francisco
720 Palomar Avenue
Sunnyvale 94086
Tel: (408) 739-3011
Cramer/Los Angeles
17201 Dalmler Street
Irvine 9271
Tel: (714) 979—3000
tLiberty Electronics
124 Maryland Street
El Segundo 90245
Tel: (213) 322-8100
Tel: (714) 638-7601
TWX: 910-348-7140
tLiberty/San Diego
8284 Mercury Court
San Diego 92111
Tel: (714) 565-9171
TELEX: 910-335-1580
tElmar Electronics
2288 Charleston Road
Mountain View 94040
Tel: (415) 961-3611
TELEX: 910-379-6437

COLORADO

tElmar/Denver

6777 E. 50th Avenue
Commerce City 80022

Tel: (303) 287-9611

TWX: 910-936-0770

t* Hamdton/Avnet Electronics
5921 No. Bro:

Denver 8021 6

Tel: (303) 545-1212

CONNECTICUT
‘tCramer/Connecticut
35 Dodge Avenue
North Haven 06473
Tel: (203) 239-5641
t*Hamilton/Avnet Electronics
643 Danbury Road
Georgetown 29
Tel: (203) 762-0361
Harvey Electronics
112 Main Street
Norwalk 06851

Tel: (203) 853-1515

FLORIDA

Cramer/E.W. Hollywood

4035 No. 29th Avenue
Hollywood 33020

Tel: (305) 921-7878
*Hamilton/Avnet Electronics
6800 Northwest 20th Ave.

Ft. Lauderdale 33309

Tel: (305) 971-2900
Cramer/EW Orlando

Tal (305) 894-1511

5220 S Orange Blossom Trail
Suite 4

Orlando 32809

Tel: (305) 859-3600
GEORGIA

tCramer

6456 Warren Drive

Norcross 30071

Tel: (404) 448-9050

**Note New Telephone Number

16021 Industrial Drive
Gaithersburg 20760
Tel: (301) 948-0110
1*Hamilton Avnet
7235 Standard Drive
Hanover 21076

Tel: (301) 796-5000
‘tPioneer/Washington

TWX: 710-828-0545

MASSACHUSETTS
{Cramer Electronics Inc.
85 Wells Avenue

NEW JERSEY (cont.)
tHarvey Electronics

389 Passaic Avenue

Fairfield 07006

Tel: (201) 227-1262
*Hamiiton/Avnet Electronics
113 Gaither Drive

East Gate Industrial Park

Mt. Laurel 08057

Tel: (609) 234-2133

TWX: 710-897-1405

NEW MEXICO
+*Hamilton/Avnet Electronics
2524 Baylor Drive, S.E.
Albuguerque 87119

Tel: (505) 765-1500

NEW YORK
{Cramer/Rochester

3000 Winton Road South
Rochester 14623

Tel: (716) 275-0300
+*Hamilton/Avnet Electronics

U.S. AND CANADIAN DISTRIBUTORS

PENNSYLVANIA (cont.)
Pioneer/Delaware

141 Gibraltar Road
Horsham 19044

Tel: (215) 674-4000
TWX: 510-665-6778

TENNESSEE

Sheridan Sales Co.

6900 Office Park Circle
Knoxville 37919

Tel: (615) 588-5386

TEXAS

Component Specialties inc.

8330 Burnett Road, Suite 101
in 78758

Tel (512) 459-3308

tCramer Electronics

13740 Midway Road

Dallas 75240

Tel: (214) 661-9300

+*Hamilton/Avnet Electronics

167 Clay Road 4445 Sigma Road
Rochester 14623 DaI‘Ias 75240
Tel: (716) 442-7820 Te:.-‘ (21:) 6«“;1:56‘ “ '
1 *Hamilton/Avnet Electronics
S8 5 Road- 3330 Ann Aroor
East Syracuse 13057 louston 7
Tal: (315) 437-6671 ek (71 8077t
by Aynet 1G0T Shady Sean Sune 107
ady Trail, Suite 101
ot Dallas 75220

E. Syracuse 13057
Tel: (315) 437-2641
tCramer/Long Island
129 Oser Avenue
Hauppauge, L.I. 11787
Tel: (516) 231-5600
TWX: 510-227-9863

Tel: (214) 357-6511

{Component Specialties, Inc.

8585 Commerce Park Drive, Suite 590
Houston 77036

Tel: (713) 771-7237

UTAH

1"Hamilton/Avnet
70 State Street

0—222 8237
tHarvey Electronics
60 Crossways Park West
Woodbury 11797
Tel: (516) 921-8700
NORTH CAROLINA
{Cramer Electronics
938 Burke Street
Winston-Salem 27102
Tel: (919) 725-8711

2906 Baltic Avenue

'WX: 510-925-1114

Hamilton/Avnet Electronics, Inc.

2503 Industrial Drive

Newton 02159 Pioneer/Carolina

Tel: (61 7) 969-7700

1 Avnet 27406
00 E. Commerce Way Tel: (919) 273-4441

Wob n 0 T

Tel: (Sl 7) 933-8000

MICHIGAN Raleigh 27609

tSheridan Sales Co. Tel: (919) 829-8030

24543 Indoplex Circle
Farmington Hills 48024
Tel: (313) 477-3800
{Pioneer/Michigan
13485 Stamford

Livonia 48150

Tel: (313) 525-1800

1 *Hamilton/Avnet Electronics
32487 Schoolcraft Road
Livonia 48150

Tel: (313) 522-4700
TWX: 810-242-8775

MINNESOTA

tIndustrial Components
5280 West 74th Street
Minneapolis 55435

Tel: (612) 831-2666
tCramer/Boni

7275 Bush Lake Road
Edina 554

Tel: (612) 835 7811
1*Hamilton/Avnet Electronics
7683 Washington Avenue
Edina 55435

Tel: (612) 941-3801

MISSOURI

*Hamilton/Avnet Electronics
396 Brookes Lane

Hazelwood 63042

Tel: (314) 731-1144

Sheridan Sales

110 S. Hwy. 67, Suite 10
Florissant 63031

Tel: (314) 837-5200

NEW JERSEY
Cramer/Pennsylvania, Inc.
12 Springdale Road

Cherry Hill Industrial Center
Cherry Hill 08034

Tel: (609) 424-5993

TWX: 710-896-0908
1*Hamilton/Avnet Electronics
218 Little Falls Road

Cedar Grove 07009

Tel: (201) 239-0800

TWX: 710-994-5787
Cramer/New Jersey

1 Cardinal Drive

Little Falls 07424

Tel: (201) 785-4300

OHIO

tSheridan Sales Co.
2501 Neff Road
Dayton 45414

Tel: (513) 223-3332
tCramer/Cleveland
5835 Harper Road
Cleveland 44139
Tel: (216) 248-8400
+*Hamilton/Avnet Electronics
954 Senate Drive

TWX: 810-450-2531
tPioneer/Dayton

1900 Troy Street
Dayton 45404

Tel: (513) 236-9300
{Sheridan Sales Co.

10 Knollcrest Drive
Cincinnati 45222

Tel: (513) 761-5432
TWX: 810-461-2670
tPioneer/Cleveland
4800 E. 131st Street
Cleveland 44105

Tel: (216) 587-3600
+*Hamilton/Avnet Electronics
761 Beta Drive, Suite E
Cleveland 44143

Tel: (216) 461-1400
iSheridan Sales Co.
23224 Commerce Park Road
Beachwood 441

Tel: (216) 831-0130

OKLAHOMA

‘tComponents Specialties, Inc.
7920 E. 40th Street

Tulsa 74145

Tel: (918) 664-2820

OREGON

tAlmac/Stroum Electronics
4475 S.W. Scholls Ferry Rd.
Portland 97225

Tel: (503) 292-3534

PENNSYLVANIA

1Sheridan Sales Co.

1717 Penn Avenus, Suite 5009
Pittsburgh 15221

Tel: (412) 244-1640
Pioneer/Pittsburgh

560 Alpha Drive

glmburgh 15238

Tsl: (412) 7822300

t ilton/Avnet
1585 West 2100 South
Salt Lake City, 84119
Tel: (801) 972-2800

WASHINGTON

t Hamllton/Avnet Eleclronlcs
13407 Northri

Bellevue 98005

Tel: (206) 746-8750
tAlmac/Stroum Electronics
5811 Sixth Ave. South
Seattle 98108

Tel: (206) 763-2300
fLiberty Electronics

1750 132nd Avenue NE
Bellevue 9

Tel: (206) 763-8200

WISCONSIN

t *Hamilton/Avnet
2975 Mooriand Road
New Berlin 63151
Tel: (414) 784-4510

CANADA

ALBERTA

tL. A, Varah Lt
4742 14th S\rsel N.E.
Calgary T2E 6L.T
Tel: (403) 276-8818
Telex: 1382589 77

BRITISH COLUMBIA
fL.A. Var:

2077 Alberta sneat
Vancouver V5’

Tel: (604) 873-3211
TWX: 610-929-1068
Telex: 04 53167

ONTARIO

L.A. Varah, Ltd.

505 Kenora Avenue

Hamilton L8E-3P2

Tel: (416) 561-9311

TELEX: 061-8349
+*Hamilton/Avnet Electronics
3688 Nashua Drive, Unit GH
1h_llissussauga L4V IM5

TWX: 610-492-8867
t+"Hamilton/Avnet Electronics

1735 Courtwood Cresc.

Ottawa K2C 3J2

Tel: (613) 226-1700

TWX: 610 562-1906

tZentronics

141 Catherine Street

Ottawa, Ontario K2P 1C3

Tel: (613) 238-6411

tZentronics

99 Norfinch Dr.

Downsview, Ontario M3N 1W8

Tel: (416) 635-2822

Telex: 02-021694

QUEBEC

*Hamilton/Avnet Electronics
2670 Paulus

St. Laurent H4S 1G2

Tel: (514) 331-6443

TWX: 610-421-3731

tMicrocomputer System Technical Demonstrator Centers
*Microcomputer System Spares Order Point
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