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SYSTEM 86/330
MICROCOMPUTER SYSTEM

= Compact desk-top or rack-mount a MULTIBUS® system bus (IEEE-796)
integrated microsystem multiprocessor architecture

= High performance 16-bit iAPX 86/20 " 35MB Winchester and 1MB DD/DS 8”
processor set (iSBC™ 86/12A +iSBC™ floppy for program, data storage and
337 boards) back-up

= Full function iRMX™ 86 real-time, = 320KB of high speed RAM memory to
multitasking operating system execute multiple jobs and tasks

a Intel® residenf languages include a Extensive self-test routines for reliable
PL/M-86 and ASSEMBLER-86. Intel® operation and simple fault isolation
PASCAL-86, FORTRAN-86, plus a Modular, standard products allow |
independent software vendor flexible decomposition of the system
languages (BASIC, COBOL, C), also to board level products for custom

available ; conflguratlons

The Intel SYSTEM 86/330 Microcomputer System is a comprehensive integrated, 16-bit hardware and soft- -
ware package designed to give the OEM the fastest path to high performance VLSI. The system, which is
based on standard Intel MULTIBUS system bus board level products, also incorporates the VLSI operating
system, iRMX 86, state-of-the-art high capacity mass storage and high density RAM memory boards. In ad-
dition to the 8086 general purpose microprocessor, the system provides 3 to 5 times the numeric perform-
ance of low-end minicomputers through the use of the 8087 numeric data processor. The system’s
capabilities can be greatly expanded through the use of additional general purpose processors and in-
telligent I/O boards.

The following are trademarks of Intel Corporation and may be used only to describe Intel products: Intel, CREDIT, Inﬁex. Insite, Intellec, Library Manager, Megachassis,

Micromap, MULTIBUS, PROMPT, UPI, xScope, Promware, MCS, ICE, iRMX, iSBC, iSBX, MULTIMODULE and iCS. Intel Corporation assumes no responsibility for the use of any

circuitry other than circuitry embodied in an Intel product. No other circuit patent licenses are implied.

© INTEL CORPORATION, 1981 October, 1981
Nigirnanin 1-1: Order Number: 210275-001
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SYSTEM TECHNICAL DESCRIPTION
Hardware

PROCESSOR SECTION

The single board computer used in the SYSTEM
86/330 is the MULTIBUS-based iSBC 86/12A board.
The central processor of the iSBC 86/12A board is
the powerful 5 MHz 16-bit 8086. The architecture
includes four 16-bit byte addressable registers,
two 16-bit index registers, all accessed by a total
of 24 operand addressing modes for complex data
handling and flexible memory addressing.

The base SYSTEM 86/330 is supplied with 320KB
of high speed RAM memory. There is 64KB of dual
ported (iSBC 300 memory expansion board sup-
plied) RAM accessible to both the local and
MULTIBUS system bus on the iSBC 86/12A pro-
cessor board. The system can address up to 1
megabyte of main memory. The processor board
includes an RS232C serial channel for the connec-
tion of auser supplied terminal. Cabling to the rear
panel of the system is provided. Asynchronous
baud rates of 110 to 19.2K are supported by the
system. A parallel I/O interface is also available on
the processor board. The port has been configured
to be interfaced to a Centronics compatible line
printer. -

NUMERIC PROCESSING EXTENSION

Also included with the base SYSTEM 86/330 is
the iSBC 337 Numeric Data Processor. This
MULTIMODULE board contains the Intel 8087
numeric co-processor. The co-processor interface
between the 8087 and the 8086 host CPU provides
a simple means of extending the instruction set of
the system with over 60 additional numeric in-
structions supporting six additional data types.
The data formats used in the SYSTEM 86/330 con-
form to the proposed IEEE floating point standard
insuring highly accurate results. Dramatic numeric
performance improvements are provided by the
8087 co-processor. For example a 50X improve-
ment in the Whetstone benchmark over the stand-
ard 8086 processor is afforded by the 8086 numeric
CO-processor.

The 8087 arithmetic, logarithmic, transcendental
and trigonometric instructions are fully supported
by ASM-86, as well as other Intel higher level
languages such as PL/M-86, PASCAL-86 and
FORTRAN-86.

MEMORY EXPANSION

In addition to the 64KB of dual ported RAM on the
iSBC 86/12A processor board, the SYSTEM 86/330
also includes a 256KB memory expansion board.

SWITCHING POWER
SUPPLY WITH
FAN HOUSING

ISBX™ 218 __ |
FLEXIBLE DISK CONTROLLER

iSBC™ 056A
256K RAM MEMORY BOARD

iSBC™ 86/12A
SINGLE BOARD COMPUTER

iSBC™ 337 MULTIMODULE™
NUMERIC DATA PROCESSOR

ISBC™ 300 32K BYTE RAM
MULTIMODULE™ BOARD

1MB 8” DOUBLE SIDED/
DOUBLE DENSITY
FLEXIBLE DISK

35MB 8"
WINCHESTER
DISK DRIVE

ISBC™ 215B
[~ WINCHESTER DISK
CONTROLLER

iSBC™ 680
CHASSIS

~ Figure 1. SYSTEM 86/330 Microcomputer System
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This brings the system RAM memory supplied
with the base SYSTEM 86/330-to 320KB. The
256KB memory board uses the latest technology
64K bit dynamic RAMs. Through the use of optional
memory expansion boards, the total memory
capacity of the SYSTEM 86/330 may be expanded
to 1 megabyte. )

MASS STORAGE

Intelligent Controller — The SYSTEM 86/330 uses
the intelligent, 8089-based iSBC 215B Winchester
controller. This high performance interface con-
tains firmware which is executed directly-on the
8089 processor. This intelligent 1/0 ,processor
coupled with an on-board RAM buffer off loads a
significant portion of disk 1/0 overhead from the
host 8086 processor. In addition to the Winchester
control firmware, there is also 8089 firmware resi-
dent on the iSBC 215B board to control the iSBX
218 floppy disk controller. The floppy controller
plugs directly onto the iSBC 215B board via one of
the two available iSBX connectors.

Mass storage expansion beyond the single Win-
chester and floppy diskette drives configured with
the system is easily accomplished by the OEM
through the use of daisy chain connector on the
back panel of the SYSTEM 86/330 chassis. In addi
tion to the Winchester and Floppy interfaces pro-
vided with the system, Intel also can provide a
board level interface and iRMX 86 software for
SMD compatible disk drives.

Winchester Disk Drive — The SYSTEM 86/330 con- .
tains a high performance 35MB (32MB formatted) -

8" Winchester technology hard disk drive for pro-

gram and data storage. The drive has an average
access time of 43 ms and a transfer rate of 6.44
Mbits/sec.

Floppy Diskette Drive — A double density/double
sided, 8”, 1MB, floppy disk drive is included in the
base system. This high density floppy drive, which
has an average access time and a transfer rate of
250Kbits/sec, can be used for both data storage
and system backup.

SYSTEM CHASSIS

The chassis used in the SYSTEM 86/330 is the
compact iSBC 680 Multistore User System Pack-
age. This 21.0” x 16.75" x 12.25” package houses
up to six MULTIBUS cards (two available for expan-

sion in the SYSTEM 86/330). The 8” Winchester - -

disk drive and 8” floppy disk drive are housed in
the iSBC 680 package with simple slide-in, slide-

out service access. In addition to providing the
necessary voltages for the MULTIBUS cards, the
efficient switching power supply also provides the
24 volts needed for the DC powered Winchester
drive. The SYSTEM 86/330 has been designed to
meet UL, CSA, FCC and VDE safety and EMI/RFI
requirements. Supplied with the SYSTEM 86/330
are connectors for the RS232 channel, parallel line
printer, and additional floppy disk and Winchester
disk drives. Cut-outs are also available for OEM
supplied connectors.

System Decomposition for Low Cost

The .entire SYSTEM 86/330, both hardware .and
software, is built using standard, modular off-the-
shelf Intel products that are available separately.
The system is designed so that the OEM can easily:
decompose the SYSTEM 86/330 into the individual
Intel products needed to tailor a custom system.
Through the use of industry standard modules and
interfaces, the OEM can perform his own system
integration without changing software code, thus
lowering his end product cost.

System Software

The SYSTEM 86/330 can be used for iRMX 86 soft--
ware development, as well as being the target
system for the OEM application.

VLS| OPERATING SYSTEM (iRMX™ 86)

The powerful iRMX 86 Operating System is an
easy-to-use, comprehensive multiprogramming
software system designed not only for the.
SYSTEM 86/330, but for iAPX 86/88-based iSBC
board and component level designs.

Services provided by the RAM-based iRMX 86
Operating System include facilities for executing
programs concurrently, sharing resources and in-
formation, servicing asynchronous events, and in-
teractively controlling system resources and utili-
ties. In addition, the iRMX 86 Operating System
provides all major real-time facilities, including
priority-based system resource allocation, means .
for concurrently monitoring and controlling multi-

.ple external events, real-time clock control, inter-

rupt management, and task dispatching. The iRMX
86 Operating System contains the following
modules: an object-oriented Nucleus; Device In-:
dependent Basic and Extended /O Systems; Ter-
minal Handler; Bootstrap and Application
Loaders; Human Interface with complete com-

.mand line interpreter; and an interactive, object-

- oriented Debugger.

AFN-02107A
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Because the modules and services provided by the
operating system are user selectable, application
specific operating systems can be created by
iRMX 86 users. The iRMX 86 Operating System
therefore eliminates the need for custom operat-
ing system design, thereby reducing development
time, cost, effort, and risk.

iRMX™ UTILITIES PACKAGE (iRMX™ 860)

The iRMX Utilities Package consists of the follow-
ing software:

iRMX™ 86 EDIT — The iRMX 86 EDIT program pro-
vides users with a powerful, sophisticated, line-
oriented editing facility. EDIT delivers a range of

capability suitable for novice users as well as ad-
vanced capabilities for sophisticated users. Its
key features include a macro processor capable of
creating and executing complex strings of com-
mands, which ease the editing chore, as well as
defining blocks of text which may be included
anywhere in the text file. EDIT offers variable com-
mand sourcing, symbolic line numbering and
reference by symbol. The facilities of EDIT allow
users to create, maintain and manipulate exten-
sive libraries of source code with minimal effort.
For more information on iRMX 86 EDIT, see the
EDIT Software Package data sheet (143883).

iRMX™ 86 LINK/ILOCATE — The iRMX 86 LINK/
LOCATE program connects object modules which

86/330

ASSEMBLER
SOURCE

iRMX™ 86
MACRO-
ASSEMBLER

iRMX™ 86
PL/M 86/88
COMPILER

INTEL®
LANGUAGES

iRMX™ 86
LB 86/88

iRMX™ 860

RELOCATABLE
OBJECT LIB.

iRMX™ 860

RELOCATABLE
OBJECT CODE

iRMX™ 863

RELOCATABLE
OBJECT CODE

=

4

iRMX™ 860 Z

iRMX™ 860

OPTIONAL

FORTRAN :
SOURCE

PASCAL
SOURCE

IRMX™ 86 iRMX™ 86 INDEPENDENT
FORTRAN SOFTWARE
PASCAL 86/88 + VENDOR

86/88
COMPILER COMPILER LANGUAGES

iRMX™ 861 iRMX ™ 862

RELOCATABLE
OBJECT CODE

RELOCATABLE
OBJECT CODE

UNIVERSAL RUN-TIME INTERFACE (UDI)

-

oem ’
PRODUCT all" OR
VEHICLE L

SYSTEM
86/330

MULTIBUS® SYSTEM.BUS

D

BOARD LEVEL
DESIGNS

Figure 2. Software Development Process
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have been individually compiled into a single,
relocatable object module. The input object code
may have been produced by any Object Module
Format-compatible compiler. Output object
modules may be recombined into larger object
modules, allowing work from a large programming
staff to be easily integrated into an application
system.

iRMX™ 86 LIB — the iRMX 86 LIB ‘‘Library
Manager” allows creation and maintenance of ob-
ject module libraries. These libraries allow easy
collection of related object code to reduce the

overhead of maintaining many separate modules..

Users may create new libraries, add and delete ob-
ject modules, as well as list the contents of the
library and their public symbols.

PL/M-86 (iIRMX™ 863)

The PL/M-86 compiler provides users with a power-
ful, microcomputer-oriented system programming
language. The PL/M-80 Language was introduced
in 1976 by Intel. It was the first microcomputer-
oriented, block structured, high-level language
available. Since 1976, thousands of users, ship-
ping over millions of microcomputer-based systems
have generated their system software with
PL/M-80 and PL/M-86.

PL/M-86 is a compatible superset of PL/M-80 which
offers easy portability of software across the full
range of microcomputers supplied by Intel. For
more information about PL/M-86, see the PL/M
86/88 Software Package data sheet (402175).

FULL REALMATH SUPPORT

The iRMX 86 Languages support the REALMATH
floating point standard. This allows users of all
iRMX 86 languages to access the iAPX 86/20
Numeric Data Processors using the iSBC 337
MULTIMODULE board. These numeric processors
offer over 100 times greater performance than
comparable software-implemented algorithms,
and reduce the system memory requirements by at
least 16KB. The REALMATH standard (proposed
IEEE standard) provides universal consistency in
results of numeric computations. The iRMX 86
Languages provide efficient object code genera-
tion and access to the highest performance float-
ing point package available on microcomputers.

COMPREHENSIVE SELF-TEST AND SYSTEM
DIAGNOSTICS

In order to insure correct system operation and
rapid location of both hardware and software prob-

lems, the SYSTEM 86/330 is supplied with three
levels of diagnostic routines:

SCT (System Confidence Test) — Automatically
executed at power on and system reset, the SCT
performs a GO-NO GO condition for the proces-
sors, memory and devices in the system.

SDT (System Diagnostic Test) — In the event that
the SCT finds a system problem, the SDT may be
executed by the user for a detailed analysis of the
hardware status. This menu driven monitor pro-
gram can perform tests on all hardware boards in
the system and mass storage peripherals. ‘

SAT (System Analysis Test) — This diagnostic tool
tests the integration of the hardware and software
at the system level. This helps to isolate intermit-
tent failures by running a load stress test on both
hardware and software.

SYSTEM DEBUGGING TOOLS

The iRMX 86 Operating System provides a compre-
hensive tool for interactive software debugging.
The Debugger has two capabilities that greatly
simplify the process of debugging a multitasking
system. First, the Debugger allows users to debug
several tasks while the balance of the application
system continues to run in real-time. Second, the
Debugger allows programmers to interactively
view and modify system constructs as well as the
system RAM and CPU registers. The debugger is
structured to enable system designers to track
system-wide problems easily. It can also remain in
the final application as a continuous maintenance
tool.

OEM SOFTWARE LICENSING

The Intel software products listed above require
the signing of an Intel Master Software License
Agreement. All products include 1 year of update
service. Software is shipped on floppy media in
two object forms: 1) a ready-to-run, fully con-
figured system, and 2) a configurable version of all
software products.

OPTIONAL INTEL® SOFTWARE SUPPORT

In addition to ASM-86 and PL/M-86 included in the
base SYSTEM 86/330, the following Intel lan-
guages are available for use on the system:

PASCAL-86 (IRMX™ 861) — The PASCAL-86 com-
piler provides a strict implementation of the pro-
posed ISO language standard. All source pro-
grams are validated by the compiler to ensure its
conformance to the standard. Many extensions to
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the language- are available which allow "PASCAL
programs to be written specifically for microcom-
puters. Separate module. compilation and iAPX
86/20, 88/20 Numeric Data Processor support are a
few of its many features. The ISO standard‘“source
evaluator” can be switched off to accept these ex-
tensions. For more information on iRMX 86
PASCAL features, see the PASCAL 86/88 Software
Package data sheet (121680)

FORTRAN 86 (rRMX“" 862) — The iRMX 86 FOR
TRAN compiler provides users total compatibility
with existing FORTAN 86 language-generated
code, plus many new language features provided
by the FORTRAN 77 language standard. These
new features offer FORTRAN programmers many
new capabilities, including “IF-THEN-ELSE”, ran-
dom access I/O and character variables. For a more
detailed explanation of iRMX 86 FORTRAN, see
the FORTRAN 86/88 Software Package data sheet
(400630).

iMMX 800 MULTIBUS® Message Exchange — The
advanced .design of the MULTIBUS system bus
coupled with the iMMX 800 software package
allows the SYSTEM 86/330 to easily support addi-
tional 8 and/or 16-bit Intel single board computers.
This powerful option enables OEMs to increase
the SYSTEM 86/330’s general purpose processing
power with boards such as the iSBC 86/05 (8 MHz
8086) and iISBC 88/25 (5 MHz 8088). Intelligent, high
performance microprocessor based boards such
as the Ethernet * communications controller (iSBC

550 board), serial communications controller (iISBC
544 board) and analog measurement and control
computer (iISBC 88/40 board) can greatly expand
the capabilities and processmg power of the
SYSTEM 86/330 ‘

INDEPENDENT SOFTWARE VENDOR SUPPORT
— Through the use of the standard UDI (Universal
Development Interface) a wide variety of language
products, both compilers.and. interpreters, are
now available for use on iRMX.86 from indepen-
dent software. vendors. COBOL, BASIC, CBASIC,
and C are a few examples.of the available lan-
guages. Contact your Intel sales representative for
more information.

System Options

HARDWARE

Any Intel MULTIBUS board may be installed by the
OEM into the two available expansion slots in the
system chassis.

SOFTWARE

Optional language products are available. from
both -Intel ‘and independent software vendors.
Operating - system support for additional 8085,
8088 and 8086-based processor boards is available
through the use of iRMX 80, iRMX 88 and iRMX 86
'software. Multiprocessor software support, iMMX
800, is also available for the SYSTEM 86/330.

Ethernet isa (rademark of Xerox Corp.

SPECIFICATIONS

Word Size
Instructlon — 8, 16, or 32 bits

Data — 8/16 bits

Instructlon Cycle Time

400‘nanoseconds for fastest executable instruc-
tions (assuming instruction is in the queue).

1.0 microseconds for fastest executable instruc-
tions (assuming instruction is not in the queue).
Memory Capaclty

RAM — 320K bytes supplied with the base system
Memory may be expanded to 1 megabyte
Interface

EIA Standard R82320 signals provided and sup-
ported.

Serial — Configurable from 110 to 19.2K baud
(asynchronous) .

Parallel — A parallel 1/0 port conflgured to inter-
face with an industry standard Centronlcs inter-
face prlnter .

AC Requirements

6.5A @ 88 to 126 VAC, 60 Hz, single-phase (US

only); 3.25A @ 176 to 252 VAC, 50 Hz, single-phase

(Europe only). Maximum total power consumption
350W.

Product Safety Standards

The system is listed under UL standard 114 Safety
of Electronic Data Processing Units and Systems.
It is also certified by:the Canadian -Standards
Association, standard C22.2 154-1975 Safety of
Data Processing Equipment. The system complies
with the International Electronics ' Commission
standard 1EC 435 Safety of Data Processing Equip-
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ment. The system also conforms to the applicable
RFI/EMI requirements of VDE 0871/6.78, VDE
0875/6.77 and FCC rule 47 CFR part 15 subpart J
Emmission Limits for Computing Devices.

Environmental Requirements

OPERATING
Temperature — 15°C to 35°C

Relative Humidity — 20% to 80% non-condensing
over the operating temperature range*

Altitude — Sea level to 6000 feet
Vibration — 1.0g @ 10 to 55 Hz

*NOTE: The environmental combination of humidity and tem-
perature together cannot exceed 26°C wet bulb.

NON-OPERATING
Temperature — —25°C to 60°C

Relative Humidity — 20% to 80% non-condensing
Altitude — Sea level to 12,000 feet
Vibration — 1.0g for 5 ms shock

Physical Characteristics

Width — 16.75 in. (42.55 cm)
Height — 12.25 in. (31.12 cm)
Depth — 21.00 in. (53.34 cm)
Weight — 75 pounds (34.02 kg)

Extensive System Documentation

The SYSTEM 86/330 is shipped with six documen-
tation binders containing over 28 in-depth
manuals on all aspects of hardware and software
operation. A system installation and maintenance
manual, in addition to a system overview manual,
are also included.

ORDERING INFORMATION

Part Number
SYS 86/330 PKG
SYS 86/330E PKG
SYS 86/331 PKG
SYS 86/331E PKG
SYS 86/330 DOC

Description

Desk-top, 120V 60 Hz
Desk-top, 220V 50 Hz
Rack-mount, 120V 60 Hz
Rack-mount, 220V 50 Hz

Complete hardware and soft-
ware documentation set (in-
cluded with system; use this
order code for additional
sets)
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iISBC 80/04
SINGLE BOARD COMPUTER

m 8085A CPU used as central processor
m 256 bytes of static read/write memory

Sockets for 4K bytes of erasable
reprogrammable read only memory

m 22 programmable parallel I/O lines with
sockets for interchangeable line drivers
and terminators

m Optimized for stand-alone applications
with provisions for on-board + 5V
regulator, heat sink, and mounting
holes for attachment to user’s
equipment

= Programmable 14-bit binary timer

m TTL serial I/O interface with hole
patterns for RS232C line drivers and
receivers

s Four-level vectored interrupt
s Upward compatibility with iSBC 80/05

m Single + 5V power supply

The iSBC 80/04 Single Board Computeris a member of Intel’s complete line of OEM computer systems which take full
advantage of Intel’s LS| technology to provide economical, self-contained computer-based solutions for OEM applica-
tions. The iSBC 80/04 is.a complete computer system on a single 6.75 x 7.85-inch'printed circuit card. The CPU, system
clock, read/write memory, nonvolatile read only memory, 1/0 ports and drlvers senal interface, priority interrupt loglc

and programmable timer all reside on the board.

AFN-00259A



iSBC 80/04

FUNCTIONAL DESCRIPTION

Intel’s powerful 8-bit n-channel 8085A CPU, fabricated on
a single LSI chip, is the central processor for the iSBC
80/04. The 8085A CPU is directly software compatible
with the popular intel 8080A CPU. The 8085A contains six
8-bit general purpose registers and an accumulator. The
six general purpose registers may be addressed individ-
ually or in pairs, providing both single and double preci-
sion operators. Minimum on-board instruction execu-
tion time is 2.03 microseconds. A block diagram of iSBC
80/04 functional components is shown in Figure 1.

Memory Addressing

The 8085A CPU has a 16-bit program counter which
allows addressing of up to 65,536 bytes of memory. An
external stack, located within any portion of iSBC 80/04
read/write memory, may be used as a last-in/first-out
storage area for the contents of the program counter,
flags, accumulator, and all of the six general purpose
registers. A 16-bit stack pointer controls the addressing
of this external stack. This stack provides subroutine
nesting bounded only by memory size.

Memory Capacity

The iSBC 80/04 contains 256 bytes of read/write memory
using the Intel 8155 RAM/IO/Timer. Two sockets for up to
4K bytes of nonvolatile read only memory are provided
on the board. Read only memory may be added in
2K-byte increments using Intel 2716 erasable and elec-
trically reprogrammable ROMs (EPROMSs). Optionally, if
only 2K bytes are required, read only memory may be
added in 1K-byte increments using Intel 2708 EPROMs.

Parallel I/O Interface

The iSBC 80/04 contains 22 programmable parallel 1/O
lines implemented using the I/O ports of the Intel 8155

RAM/IO/Timer. The system software is used to con-
figure the 1O lines in any combination of unidirectional
input or output ports as indicated in Table 1. The I/O in-
terface may, therefore, be customized to meet specific
peripheral requirements. In order to take full advantage
of the large number of possible /O configurations,
sockets are provided for interchangeable I/O line drivers
and terminators. Hence, the flexibility of the I/O inter-
face is further enhanced by the capability of selecting
the appropriate combination of optional line drivers and
terminators to provide the required sink current, polar-
ity, and drive/termination characteristics for each appli-
cation: The 22 programmable I/O lines and signal ground
lines are brought out to a 50-pin edge connector that
mates with flat, woven, or round cable.

Stand-Alone Applications

The iSBC 80/04 is designed to be a cost-effective solu-
tion for applications requiring a self-contained com-
puter on a single board without the need for external
memory or |/O options. In order to help minimize power
supply cost in small systems, the iSBC 80/04 includes
provision for an on-board + 5V regulator allowing unreg-
ulated voltage to be connected directly on the board.
Regulated DC voltages are applied to the board through
two 12-pin edge connectors which mate with flat,
woven, or round cables. The iSBC 80/04 also includes
pins that will accept MOLEX-type connectors for con-
nection of regulated DC voltages. Mounting holes are
provided in the corners of the iSBC 80/04 board which
permit direct attachment to the user's equipment,
thereby eliminating the need for cardcage and back-
plane.

Compatibility with iSBC 80/05

The iSBC 80/04 is fully upward compatible with the iISBC
80/05 Single Board Computer. Pin assignments for
parallel 1/0, serial I/O, and regulated DC voltages are

22 PROGRAMMABLE
1/0 LINES

1§

DRIVER/TERMINATOR
INTERFACH
(SOCKETS)

21/0 INTERRUPT
REQUEST LINES

EXTERNAL
INTERRUPT SERIAL SERIAL

REQUEST 1/0 INTERFACE 10 INTERFACE

LINE (TTL LEVELS) (RS232C LEVELS)

g

RS232C DRIVERS
AND RECEIVERS
(SOCKETS)

—]

8085
cPu

2exs 110
MEMORY PORTS

TIMER
INTERRUPT
REQUEST LINE ROM/EPROM
MEMORY
{SOCKETS)

1
| AoDDRESS/DATA LINES 1 J

CONTROL LINES

Figure 1. iSBC Block Diagram Showing Functional Components
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Table 1. Input/Output Port Modes of Operation

Mode of Operation
Unidirectional
Port Lines Input Output Control
@ty Unlatoheg | LEtCNEd & L atehod Latched & '
nlatche Strobed atche Strobed
1 8 X X X X
2 8 X X X X
3 3 X X ' X!
4 3 X X X2
Notes

1. Port 3 must be used as a control port when port 1 is used as a latched and strobed input or a latched and strobed output port.

2. Port 4 must be used as a control port when port 2 is used as a latched and strobed input or a latched and strobed output port.

indentical to those of the iSBC 80/05. Additionally, soft-
ware developed for the iSBC 80/04 will execute directly
in the iSBC 80/05. In addition to the iSBC 80/04 features,
the iSBC 80/05 contains a total of 512 bytes of read/write
memory, allows for expansion of memory and 1O
capacity, and provides full MULTIBUS arbitration con-
trol for multimaster applications. ) .

Programmable Timer

The iSBC 80/04 provides a fully programmable binary
14-bit interval timer utilizing the Intel 8155
RAM/IO/Timer. The systems designer simply configures
the time via software to meet system requirements.
Whenever a given timer delay is needed, software com-
mands to the programmable timer select the desired
functions. Four functions are available as shown in
Table 2. The contents of the timer counter may be read
at any time during system operation.

Table 2. Programmable Timer Functions

Function Operation

Programmable
pulse

Timer out goes low during the sec-
ond half of count. Therefore, the
count loaded in the count length
register should be twice the pulse
width desired.

Timer out remains high until one-
half the count has been completed,
and goes low for the other half of the
count. The count length is auto-
matically reloaded when terminal
count is reached. - -

Square wave
rate generator

Divide by N counter.- A repetitive
timer out low pulse is generated and
new timeout initiated every time ter-
minal count is reached.

Rate generator

Programmable
strobe

A single low pulse is generated upon
reaching terminal count. This func-
tion is extremely useful for genera-
tion of real-time clocks.

2-3

Serial /O Interface

The iSBC 80/04 prvides serial /0 capability through the
serial input data (SID) and serial output data (SOD) func-
tions of the Intel 8085A CPU. These functions are con-
trolled exclusively by software through execution of the
8085A RIM and SIM instructions. The baud rate for the
serial /0 interface is determined by the system time
available for execution of serial /O support software.
Hence, the maximum baud rate supported by the iSBC
80/04 is solely dependent on the overall system real-
time software requirements. Serial /O signals are TTL
compatible, and hole patterns are provided on the board
for optional installation of RS232C line drivers and
receivers.

interrupt Capability

The iSBC 80/04 takes advantage of the powerful inter-
rupt processing capability of the 8085A CPU. Interrupt
requests are routed to four interrupt inputs of the 8085A
CPU (i.e., TRAP, RST 7.5, RST 6.5, and RST 5.5 in order of
priority, TRAP highest), and each input generates a
unique memory address (i.e., TRAP: 26,5, RST 7.5: 3Cys,
RST 6.5: 3445, RST 5.5: 2C+). A single 8085A jump in-
struction at each of these addresses then provides
linkage to locate each interrupt service routine in-
dependently anywhere in memory. All interrupt inputs
with the exception of one (TRAP) may be masked via
software. The trap interrupt should be used for condi-
tions such as power-down sequences which require at-
tention by the 8085A CPU.

Interrupt Generation — The iSBC 80/04 accepts inter-
rupts from four sources. An interrupt is automatically
generated by the programmable interval timer/event
counter upon-completion of the selected function. Two
interrupts are automatically generated by the I/O ports
section of the 8155 when ports1 or 2 of the 8155 are pro-
grammed to operate in the “latched and strobed” mode
(see Table 1). The fourth interrupt source is available to
the user and should be used to inform the 8085A CPU of
catastrophic errors such as power failure. This user-
defined source is connected to the trap input of the
8085A CPU.
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Systems Development Capability

The development cycle of the iISBC 80/04-based prod-
ucts may be significantly reduced using an Intellec
microcomputer development system. The resident
macroassembler, text editor, and system monitor
greatly simplify the design, development, and debug of
iSBC 80/04 system software. An optional diskette oper-
ating system provides a relocating macroassembler, a
relocating loader and linkage editor, and a library mana-
ger. A unique in-circuit emulator (ICE-85) option pro-
vides the capability of developing and debugging soft-
ware directly on the iSBC 80/04.

Programming Capability

PL/M-80 — Intel’s high level programming language,
PL/M, is also available as a resident Intellec microcom-
puter development system option. PL/M provides the

capability to program in a natural, algorithmic language
and eliminates the need to manage register usage or
allocate memory. PLUM programs can be written in a
much shorter time than assembly language programs
for a given application.

FORTRAN-80 — For applications requiring computa-
tional and formatted /O capabilities, the high level
FORTRAN-80 programming language is also available
as a resident option of the Intellec system. The FOR-
TRAN compiler produces relocatable object code that
may be easily linked with PLUM or assembly language
program modules. This gives the user a wide flexibility
in developing software.

SPECIFICATIONS

Word Sizeb

Instruction — 8, 16, or 24 bits
Data — 8 bits

Cycle Time
Basic Instruction Cycle — 2.03 us, +0.1%
Note

Basic instruction cycle is defined as the fastest instruction (l.é., four
clock cycies).

Memory Addressing

ROM/EPROM — 0-OFFF
RAM — 3F00,

Memory Capacity

ROM/EPROM — 4K bytes (sockets only)
RAM — 256 bytes

110 Addresslng
On-Board Programming /0 — see Table 1

Port | 8155 | 8155 | 8155 | 8155 | 8155 Timer | 8155 Timer

Control | Port1 |Port2| 3&4 | Ports | Low-Order | High-Order
E . Byte Byte

Address 00 01 02 03 04 05

1/0 Capacity

Parallel — 22 programmable lines (see Table 1)

Serial Communications Characteristics

SID and SOD functions of the 8085 CPU are used for
serial /0. Controlled by software through RIM and SIM
instructions of the 8085A CPU. Baud rate determined by
system time available for serial /0 handling. On-board
timer may be used to greatly ease serial I/O timing re-
quirements.

Interrupts »
Four-level interrupt routed to.8085 CPU interrupt inputs.
Each interrupt automatically vectors the processor to a
unique memory location. .

interrupt | Memory
Condition Input Address Priority Type
User-defined TRAP 2446 Highest Non-maskable
Timer RST 7.5 3Cqg ¢ Maskable
/0 Port 2 RST 6.5 344¢ Maskable
/O Port 1 ° RST 5.5 2C46 Lowest | Maskable
Timer

Input Frequency Relerence — 122.88 kHz +£0.1% (8 14
us period nominal)
Output Frequencies/Timing Intervals

Function Timer/Counter
Min U Max
Programmable pulse 8.14 us 66.67 ms
Square wave rate generator 7.50 Hz 61.44 kHz
Rate generator 7.50Hz 61.44 kHz
Programmable strobe 8.14 us 133.33 ms

Interfaces
Parallel 110 — All signals TTL compatible
Interrupt Request — All TTL compatible (active-low)

Serial 110 — TTL; hole patterns available for user instal-
lation of RS232C line drivers and receivers

System Clock (8085 CPU)
1.966 MHz +0.1%
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Connectors
Pins Center
Interface (no.) (in.) Mating Connectors!
Molex 09-66-1071
Connector
Molex 09-50-7071
7 Connector
+5, 5*"/;2\/' single- | 0.156
sided AMP 871946
Connector
AMP 3-87025-4
Connector
Molex 09-66-1071
Connector
Molex 09-50-7071
7 Connector
Voltages | +5V, — 12v3 | single- | 0.156
sided AMP 871946
Connector
AMP 3-87025-4
Connector
Molex 09-66-1021
Connector
Molex 09-50-7021
2 Connector
Unregulated single- | 0.156
+5v sided
AMP 89194-1
Gonnector
AMP 2-87025-5
Connector
50
Parallel /0 double-{ 0.1 3":&1;%?2)
sided
Molex 09-66-1071
Connector
Molex 09-50-7071
7 Connector
Serial 110 single- | 0.156
ended AMP 871946
Connector
AMP 3-87025-4
Connector

Notes

1. Connectors and pins from a given vendor may only be used with con-

nectors and pins from the same vendor.

2. A single 86-contact edge-on connector may be used to connect the
two groups of regulated voltages (i.e., +5V, +12V, —5V, and +5V,
—12V).

3. Required only when RS232C line drivers and receivers are used.

Line Drivers and Terminators

110 Drivers — The following line drivers are all compati-
ble with the I/O driver sockets on the iSBC 80/04:

Driver Characteristic Sink Current (mA)
7438 1,0C 48
7437 | 48
7432 NI 16
7426 1,0C 16
7409 NI,0C 16
7408 NI 16
7403 1,0C 16
7400 1 16

Note
| = inverting; NI = non-inverting; OC = open collector.

1/0 Terminators — Intel provides 2202/330Q divider and
1 kQ pull-up resistive terminator packs for termination
of I/0 lines programmed as inputs. These options are as
follows:

2202
+5V VA
330Q
220Q1330Q 2% -O ISBC 901 OPTION
1kQ
1kQ +5V AN~ -0 iSBC 902 OPTION

RS232C Drivers and Receivers
The following RS232C drivers and receivers are compati-
ble with the RS232C socket on the iSBC 80/04:

RS232C Driver — National DS1488 or TI SN75188
RS232C Receiver — National DS1490 or TI SN75189

Sockets

Sockets may be installed in the hole patterns provided
for the RS232C drivers and receivers. The following
sockets are compatible with the iSBC 80/04: TI
C93-14-02 and SCANBE US-2-14-160-N-B.

Compatible Voltage Regulator
National LM 323 — 3A, 5V Positive Regulator
Fairchild uA7805 KM — 1A, 5V Positive Regulator

Compatible Heat Sink

IERC — LA Series or
AAVID Engineering, Inc. — Series 5051

Physical Characteristics
Width — 7.85 in. (19.94 cm)
Height — 6.75 in. (17.15 cm)
Depth — 0.50 in. (1.27 cm)
Weight — 6.0 0z (169.9 gm)
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Figure 2. iSBC 80/04 Dimensions

Electrical Characteristics
DC Power Requirements

Without With2716 | With 2708
Voltage 4 2 3
(£5%) PROM EPROM EPROM3.
(max) (max) ~ (max)
Vecg=+5V lcc=600mA .| 1.45A 1.25A
Vpp=+12Vv4. . Ipp=0 1 7mAS 137 mA
vgg= -5V 4 gg=0 - |0 90 mA
vaa= -12v5 IAA=0 23 mAS 23 mAS

Notes

1. Does not include power requlred for optional EPROMIROM IIO
drivers, and 1O terminators.

2. With two Intel 2716 EPROMs and 2209/330%Q terminators installed
for 22 input ports; all terminator inputs low.

3. With two intel 2708 EPROMs and 2209/330Q terminators installed
for 22 input ports; all terminator inputs low. .

4. Required for 2708 EPROMs,

5. Required only when RSZQZQ capability required.

Environmental Characteristics
Operating Temperature — 0°C to +55°C

Reference Manual

9800482-02 - iSBC 80/04 Hardware Reference Manual
(NOT SUPPLIED) ‘

Reference manuals are shipped with each product only
if designated SUPPLIED (see above). Manuals may be
ordered from any Intel sales representative, distributor
office or from Intel Literature Department, 3065 Bowers
Avenue, Santa Clara, California 95051.

ORDERING INFORMATION

Part Number
SBC 80/04

Description
Single Board Computer

2-6
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'iSBC 80/05 (or pSBC 80/05*)

SINGLE BOARD COMPUTER

u 8085A CPU used as central processor

m 512 bytes of static read/write membry

m Sockets for 4K bytes of erasable
reprogrammable or masked read only
memory

m 22 programmable parallel /O lines wuth

sockets for interchangeabie line drlvers
~and terminators

= Full MULTIBUS control logic allowing .

" up to 16 masters to share system bus

m Programmable 14-bit binary timer

m TTL serial I/O interface with .socke!s for
RS$232C line drivers and receivers v

= Four-level vectored interrupt

m Fully compatlble with optional ISBC
expanslon boards and penpherals .

= Single +5V power supply

The iSBC 80/05 Single Board Computer is a member of Intel’s complete line of OEM computer systems which take full
advantage of Intel’s LS| technology to provide economical, self-contained computer-based solutions for OEM applica-
tions. The iSBC 80/05. is a complete computer system on a single 6.75x 12.00-inch printed circuit card. The CPU,
system clock, read/write memory, nonvolatile read only memory, I/O ports and drivers, serial interface, pnonty lr)ter-
rupt Ioglc programmabie timer, MULTIBUS control logic, and bus expansion buffers all reside on the board

*Same product, manufactured by Intel Puerto Rico,‘lnc.
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FUNCTIONAL DESCRIPTION

Intel’s powerful 8-bit n-channel 8085 CPU, fabricated on
a single LSl chip, is the central processor for the iISBC
80/05. The 8085A CPU is directly software compatible
with the popular Intel 8080A CPU. The 8085A contains six
8-bit general purpose registers and an accumulator. The
six general purpose registers may be addressed individ-
ually or in pairs, providing both single and double preci-
sion operators. Minimum on-board instruction execu-
tion time is 2.03 microseconds. A block diagram of iISBC
80/05 functional components is shown in Figure 1.

Memory Addressing

The 8085A CPU has a 16-bit program counter which
allows direct addressing of up to 65,536 bytes of mem-
ory. An external stack, located within any portion of
read/write memory, may be used as a last-in/first-out
storage area for the contents of the program counter,
fiags, accumulator, and all of the six general purpose
registers. A 16-bit stack pointer controls the addressing
of this external stack. This stack provides subroutine
nesting bounded only by memory size.

Memory Capacity

The iSBC 80/05 contains 512 bytes of read/write memory
using Intel’s low power static RAMs. Two sockets for up
to 4K bytes of nonvolatile read only memory are provided
on the board. Read only memory may be added in
2K-byte increments using Intel 2716 erasable and elec-
trically reprogrammable ROMs (EPROMs). Optionally, if
only 2K bytes are required, read only memory may be
added in 1K-byte increments using Intel 2708 EPROMSs.

Parallel 1/O Interface

The iSBC 80/05 contains 22 programmable parallel I/O
lines implemented using the I/O ports of the Intel 8155
RAM/IOfTimer. The system software is used to con-

figure the 1/O lines in any combination of unidirectional
input or output ports as indicated in Table 1. The 1/O in-
terface may, therefore, be customized to meet specific
peripheral requirements. In order to take full advantage
of ‘the large number of possible 1/0 configurations,
sockets are provided for interchangeable 1/O line drivers
and terminators. Hence the flexibility of the I/O interface
is further enhanced by the capability of selecting the ap-
propriate combination of optional line drivers and ter-
minators to provide the required sink current, polarity,
and drive/termination characteristics for each applica-
tion. The 22 programmabile 1/O lines and signal ground
lines are brought out to a 40-pin edge connector that
mates with flat, woven, or round cable.

Multimaster Capability

The iSBC 8085A is a full computer on a single board with
resources capable of supporting a great variety of OEM
system requirements. For those applications requiring
additional processing capacity and the benefits of
multiprocessing (i.e., several CPUs andlor controllers
logically share systems tasks with communication over
the system bus), the iSBC 80/05 provides full MULTIBUS
arbitration control logic. This control logic allows up to
three bus masters (i.e., any combination of iSBC 80/05,
iSBC 80/20-4, DMA controller, diskette controller, etc.) to
share the system bus in serial (daisy-chain) priority
fashion, and up to 16 masters may share the MULTIBUS
with the addition of an external priority network. The
MULTIBUS arbitration logic operates synchronously
with’a MULTIBUS clock (provided by the iSBC 80/05 or
optionally connected directly to the MULTIBUS clock)
while data is transferred via a handshake between the
master and slave modules. This allows different speed
controllers to share resources on the same bus, and for
transfers via the bus to proceed asynchronously. Thus,
transfer speed is dependent on transmitting and receiv-
ing devices only. This design prevents slow master
modules from being handicapped in their attempts to

22 PROGRAMMABLE
110 LINES.

TERMINATOR
INTERFACE
(SOCKETS)

21/0 INTERRUPT
'REQUEST LINES

EXTERNAL

INTERRUPT SERIAL I/0 SERIAL /O
REQUEST INTERFACE

[ ATLLEVELS)

; ™~

INTERFACE
(RS232C LEVELS)

RS232C DRIVERS
& RECEIVERS
(SOCKETS)

TIMER INTERRUPT
REQUESY LINE

INTERRUPT
SELECTOR R
(JUMPERS)

T 4 INTERRUPT
REQUEST LINES .
. 80854
cPy
4K x8

ROM/EPROM
(MEMORY
(SOCKETS)

s12x8
o :
PORTS TIMER

RaM
MEMORY

. INTERNAL
. ADDRESS/DATA BUS

INTERNAL CONTROL BUS.

9 INTERRUPT
MULTLMASTER

REQUEST LINES
ADDRESS BUS
BUS. muLTIBUS
ARBITRATION DATABUS INTERFACE
Logic CONTROL BUS

Figure 1. iSBC 80/05 Block Diagram Showing Functional Components
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Table 1. Input/Output Modes of Operation

Mode of Operation
u Unidirectional
Port (qr:;)s Input Output Control
Latched & Latched &
Unlatched Strobed Latched Strobed
1 8 X X X X
2 8 X X X X
3 3 X X X1
4 3 X X X2
Notes

1. Port3must be used as a control port when port 1 is used as a latched and strobed input or a latched and strobed output port.
2. Port4 must be used as acontrol port when port 2 is used as a latched and strobed input or a latched and strobed output port.

gain control of the bus, but does not restrict the speed
at which faster modules can transfer data via the same
bus. The most obvious applications for the master-slave
capabilities of the bus are multiprocessor configura-
tions, high speed direct-memory-access (DMA) opera-
tions and high speed peripheral control, but are by no
means limited to these three. .

Programmable Timer

The iSBC 80/05 provides a fully programmable binary
14-bit interval timer utilizing the Intel 8155 RAM/IO/
Timer. The system designer simply configures the timer
via software to meet system requirements. Whenever a
given time delay is needed, software commands to the
programmable timer select the desired function. Four
functions are available as shown in Table 2. The con-
tents of the timer counter may be read at any time dur-
ing system operation.

Serial 1/0O Interface

The iSBC 80/05 provides serial I/O capability through the
serial input data (SID) and serial output data (SOD) func-
tions of the Intel 8085A CPU. These functions are con-
trolled exculsively by software through execution of the
8085A RIM and SIM instructions. The baud rate for the
serial 1/0 interface is determined by the system time
available for execution of serial /O support software.
Hence, the maximum baud rate supported by the iSBC
80/05 is solely dependent on the overall system real-
time software requirements. Serial I/O signals are TTL
compatible and sockets are provided on the board for
optional connection of RS232C line drivers and receivers.

Interrupt Capability

The iSBC 80/05 takes advantage of the powerful inter-
rupt processing capability of the 8085A CPU. Interrupt
requests are routed to the four interrupt inputs of the
8085A CPU (i.e.,, TRAP, RST 7.5, RST 6.5, and RST 5.5 in
order of priority, TRAP highest), and each input gener-
ates a unique memory address (i.e., TRAP: 24,5, RST 7.5:
3C+6, RST 6.5: 344¢, RST 5.5: 2C1g). A single 8085A jump

2-9

Table 2. Programmable Timer Functions

Function Operation

Programmable
pulse

Timer out goes low during the
second half of count. Therefore, the
count loaded in the count length
register should be twice the pulse
width desired.

Timer out will remain high until one-
half the count has been completed,
and go low for the other half of the
count. The count length is auto-
matically reloaded when terminal
count is reached.

Divide by N counter. A repetitive
timer out low pulise is generated and
new timeout initiated every time ter-
minal count is reached.

A single low pulse is generated upon
reaching terminal count. This func-
tion is extremely useful for genera-
tion of real-time clocks.

Square wave
rate generator

Rate generator

Programmable
strobe

instruction at each of these addresses then provides
linkage to locate each interrupt service routine indepen-
dently anywhere in memory. All interrupt inputs with the
exception of one (TRAP) may be masked via software.
The trap interrupt should be used for conditions such as
power-down sequences which require immediate atten-
tion by the 8085A CPU.

Expansion Capabilities

Memory and /O capacity may be expanded and addi-
tional functions added using Intel MULTIBUS compati-
ble expansion boards. High speed integer and floating-
point arithmetic capabilities may be added by using the
iSBC 310A High Speed Mathematics Unit. Memory may
be expanded to 65,536 bytes by adding user specified
combinations of RAM boards, EPROM boards, or com-
bination boards. Input/output capacity may be increased
by adding digital I/O and analog I/O expansion boards.
Mass storage capability may be achieved by adding
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single or double density diskette controllers as sub-
systems. Modular expandable backplanes and card-
cages are available to support multiboard systems.

Systems Development Capability

The development cycle of iSBC 80/05-based produ‘cts .

may be significantly reduced using an Intellec micro-
computer development system. The resident macro-
assembler, text editor, and system monitor greatly
simplify the design, development, and debug of iSBC
80/05 system software. An optional diskette operating
system provides a relocating macroassembler, a relo-
cating loader and linkage editior, and a library manager.

A unique in-circuit emulator (ICE-85) option provides the
capability of developing and debugging software direct-
ly on the iSBC 80/05.

Programming Capability

PL/M-80 — Intel’s high level programming language,
PL/M, is also available as a resident Intellec microcom-
puter development system option. PLUM provides the
capability to program in a natural, algorithmic language
and eliminates the need to manage register usage or
allocate memory. PLUM programs can be written in a
much shorter time than assembly language programs
for a given application.

SPECIFICATIONS

Word Size
Instruction — 8, 16, or 24 bits
Data — 8 bits

Cycle Time
Basic Instruction Cycle — 2.03 us, £0.1%

Note .
Basic instruction cycle is defined as the fastest instruction (i.e., four
clock cycles).

Memory Addressing
ROM/EPROM — 0-O0FFFy
RAM — SEOOH

Memory Capacnty

On-Board ROM/EPROM — 4K bytes (with Intel 2716) or
2K bytes (with Intel 2708)

On-Board RAM — 512 bytes

Off-Board Expansion — Up to 65,536 bytes in user
specified combination of RAM, ROM, and PROM

110 Addressing
On-Board Programmable 1/0 — see Table 1

8155 8155 Timer | 8155 Timer
Port 8155 8155 8155
Ports Low-Order | High-Order
Control | Port1 | Port2 384 Port Byte Byte
Address 00 01 02 03 04 <05

/10 Capacity
Parallel — 22 programmable lines (see Table 1)

Note

The iSBC 80/05 may be expanded to 1102 programmable input/output
lines by using optional iSBC 80 I/0 boards.

Serial Communications Characteristics

SID and SOD functions of the 8085A CPU are used for
serial /0. They are controlled by software through RIM
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and SIM instructions of the 8085A CPU. Baud rate is
determined by system time available for serial 1/O hand|-
ing. On-board timer may be used to greatly ease serial
1/0 timing requirements.

Interrupts

Four-level interrupt routed to 8085A CPU interruptinputs.
Each interrupt automatically vectors the processor toa
unique memory location.

Interrupt Memory !
Input Address Priority Type
TRAP 2446 Highest | Non-maskable
RST 7.5 3C1p $ Maskable
RST 6.5 3445 Maskable
RST 5.5 2Cqg Lowest - Maskable .
Timer

Input Frequency Reference — 122.88 kHz +0.1% (8.14
us period nominal)

Output Frequencies/Timing Intervals

Function - Timer/Counter
Min Max
Programmable pulse 8.14 us 66.67 ms
Square wave rate generator 7.50 Hz 61.44 kHz
- Rate generator 7.50 Hz 61.44kHz -
Programmable strobe 8.14 s 133.33ms |

Interfaces

Bus — All signals TTL compatible

Parallel /0 — All signals TTL compatible

Interrupt Request — All TTL compatible (active-low)

Serial 1O — TTL; sockets available for RS232C line
drivers and receivers

System Clock (8085A CPU)
1.966 MHz = 0.1%
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Lines Centers
Interface Mating Connector
(aty) (in) o
Bus 86 double-sided 0.156 Viking 2KH43/9AMK12
Parallel /0 | 50 double-sided 0.100 3M 3415-000
Molex 09-66-1071
Connector
Molex 09-50-7071
| Connector
Serial IO 7 single-sided 0.156
AMP 87194-6
Connector
AMP 3-87025-4
Connector
Note

1. Connectors and pins from one vendor may only be used with connec-
tors and pins from the same vendor.

Line Drivers and Terminators
110 Drivers — The following line drivers are all compati-
ble with the 1/O driver sockets on the iSBC 80/05:

Driver Characteristic Sink Current (mA)
7438 1,0C 48
7437 | 48
7432 NI 16
7426 1,0C 16
7409 NI,0C 16
7408 NI 16
7403 1,0C 16
7400 1 16

Note
I = inverting; NI = non-inverting; OC = open collector.

1/0 Terminators — Intel provides 220Q/330% divider and
1 kQ pull-up resistive terminator packs for termination
of /0 lines programmed as inputs. These options are as
follows:

+5V

2209/330Q _L——— W

-0 iSBC'901 OPTION

1kQ +5V

-© iSBC 902 OPTION

Bus Drivers

Driver Characteristic Sink Current (mA)
Data Tri-state 50
Address Tri-state 50
Commands Tri-stc*e 32

RS232C Drivers and Receivers

The following RS232C drivers and receivers are compati-
ble with the RS232C socket on the iSBC 80/05:

RS232C Driver — National DS1488 or TI SN75188
RS232C Receiver — National DS1490 or TI SN75189

Physical Characteristics
Width — 12.00 in. (30.49 cm)
Height — 6.75 in. (17.15 cm)
Depth — 0.50 in. (1.27 cm)
Weight — 12.0 0z (339.8 gm)

Electrical Characteristics
DC Power Requirements

Without With2716 | With 8708
Voltage 1 2 3
(£5%) PROM EPROM EPROM
(max) (max) (max)
veo= +5V lcc=180mA | 265A 2.45A
Vpp= +12v4 Ipp=0 7 maS 137 mA
vpg= -5V 4 Igg=0 0 90 mA
vaa= -12v5 IAA=0 23 maS 23 mAS

Notes

1. Does not include power required for optional EPROM/ROM, I/0
drivers, and I/O terminators.

2. With two Intel 2716 EPROMs and 2209/3309 terminators installed
for 22 input ports; all terminator inputs low.

3. With two Intel 2708 EPROMs and 2202/330Q terminators installed
for 22 input ports; all terminator inputs low.

4. Required for 2708 EPROMs.
5. Required only when RS232C capability required.

Environmental Characteristics
Operating Temperature — 0°C to +55°C.

Reference Manual

9800483D — iSBC 80/05 Hardware Reference Manual
(NOT SUPPLIED) .

Reference manuals are shipped with each product only
if designated SUPPLIED (see above). Manuals may be
ordered from any Intel sales representative, distributor
office or from Intel Literature Department, 3065 Bowers
Avenue, Santa Clara, California 95051.

ORDERING INFORMATION

Part Number
SBC 80/05

Description
Single Board Computer
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in
iSBC™ 80/10B (or pSBC 80/10B*)
SINGLE BOARD COMPUTER

s Upward compatible with iSBC™ 80/10A = Programmable synchronous/asynchro-

Single Board Computer nous communications interface with

= 8080A CPU used as central processmg selectaplg_RS232C or teletypewriter
unit compatibility

u One iSBX™ bus connector for iSBX™ = Single level interrupt with 11 interrupt
MULTIMODULE™ board expansion sources

s 1K byte of read/write memory with . .
sockets for expansion up to 4K bytes = Auxiliary power bus and power-fail

interrupt control logic for RAM battery
backup

Sockets for up to 16K bytes of read
“only memory

48 programmable paraliel I/0 Imes
with sockets for interchangeable line
drivers and terminators n Limited master MULTIBUS®interface

1.04 millisecond interval timer

The Intel® iSBC 80/10B board is a member of Intel’'s complete line of OEM microcomputer systems which
take full advantage of Intel's LS| technology to provide economical, self-contained computer-based
solutions for OEM applications. The iSBC 80/10B board is a complete computer system on a single 6.75 x
12.00-inch printed circuit card. The:CPU, system clock, iSBX bus interface, read/write memory, read only
memory sockets, |/O ports and drivers, serial communications |nterface bus control logic, and drivers all
reside on the board.

*Same product, manufactured by Intel Puerto Rico, Inc.
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iSBC 80/10B

FUNCTIONAL DESCRIPTION

Intel's powerful 8-bit n-channel MOS 8080A CPU,
fabricated on a single LSI chip, is the central
processor for the iSBC 80/10B board. The 8080A
contains six 8-bit general purpose registers and an
accumulator. The six general purpose registers
may be addressed individually or in pairs, providing
both single and double precision operators. A block
diagram of iSBC 80/10B board functional compo-
nents is shown in Figure 1.

iSBX Bus MULTIMODULE Board
Expansion ‘

The new iSBX bus interface brings an entirely new
dimension to system design offering incremental

on-board expansion with small iSBX boards. One
iSBX bus connector interface is provided to
accomplish plug-in expansion with any iSBX
MULTIMODULE board. iSBX boards are available
to provide expansion equivalent to the I/0 available
on the iISBC 80/10B board or the user may configure
entirely new functionality such as math directly on-
board. The iSBX 350 programmable 1/0 MULTI-
MODULE board provides 24 1/O lines using an
8255A programmable peripheral interface. There-
fore, the iSBX 350 module together with the iSBC
80/10B board may offer 72 lines of programmable
1/0. Alternately, a serial port may be added using
the iISBX 351 serial I/0 multimodule board or math
may be configured on-board with the iSBX 332
floating point math MULTIMODULE board.

COMPA'I’IBLE

SERIA| SERIAL
DATA/CONTROL DATA/CONTROL
INTERFACE INTERFACE

USER USER DESIGNATED
DESIGNATED iSBX MULTIMODULE
PERIPHERALS BOARD

NEW BUS
STANDARD

iSBX BUS

48 PROGRAMMABLE INTERFACE

PARALLEL 1/0 LINES

BAUD RATE
SELECTOR
(JUMPERS)

RS232C

INTERFACE INTERFACE

1.04 MSEC DRIVER/ iSBX BUS

TIMER INTERFACE CONNECTOR

@in

SELECTED

\/

POWER

FAIL
INTERRUPT

|
1
|
!
|
|
INTERVAL TERMINATOR :
1
!
1
|
|

—
!
|
!
|
!
t

MULTIMODULE 1
|
1
!
|
1
1

d

EIVAN

sy 1yiY1\/2 le

INTERRUPT SELECTOR
(JUMPERS)

Y \/

16K x 8 1K x 8 RAM . PROGRAMMABLE
ROM/EPROM (SOCKETS TO COMMUNICATIONS
aK x 8) INTERFACE (USART)

(SOCKETS)

PROGRAMMABLE
Eohon PERIPHERAL

N

INTERFACES

{

ON-BOARD SYSTEM BUS

1]

MULTIBUS
INTERFACE

\/

<

MULTIBUS® SYSTEM BUS

>

Figure 1. iSBC™ 80/10B Single Board Computer Block Diagram
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The iSBX board is a logical extension of the on-
‘board programmable 1/0 and is accessed by the
iSBC 80/10B single board computer as' common
1/0 ‘port locations. The iSBX board is coupled
directly to the 8080A CPU and therefore becomes
an integral element of the iSBC 80/10B single board
‘computer providing optimum performance.

Méfﬁory Addreséing

The 8080A has a 16-bit' program counter which
aliows direct addressing of up to 64K bytes of
memory. An external stack, located within any
portion of read/write memory, may be used as a
last-in/first-out storage area for the contents of the
program counter, flags, accumulator, and all of the
six general purpose registers. A 16-bit stack pointer
controls the addressing of this external stack. This
stack provides subroutine nesting bounded only by
memory size.

Memory Capacity

The iSBC 80/10B board contains 1K bytes of
read/write static memory. In addition, sockets for
up to 4K bytes of RAM memory are provided on
board.. Read/write: memory may be added in- 1K
byte increments using two 1Kx 4 Intel 2114A-5
static RAMs. All on-board RAM read and.write
operations are performed at maximum processor
speed. Sockets for up to 16K bytes of nonvolatile
read-only-memory are provided on-the board.
Read-only-memory: may be added in 1K byte in-
crements up to 4K bytes (using Intel 2708 or 2758);

in 2K byte increments up to 8K bytes (using Intel
2716); or in 4K byte increments up to 16K bytes (us-
ing Intel 2732). All on-board ROM or EPROM read
operations are performed at'-maximum processor
speed. '

Parallel |/O Interface

The iSBC 80/10B board contains 48 programmable
paraliel 1/0 ‘lines implemented using ‘two Intel
8255A programmable peripheral interfaces. The
system software is used.to configure the I/O lines.in
any combination of unidirectional input/output,
and bidirectional ports indicated in Table 1. There-
fore, the 1/0 interface may be customized to meet
specific peripheral requirements. In order to take
full advantage of the large number of possible 1/0
.configurations,. sockets are provided for.inter-
changeable I/0 line drivers and terminators. Hence,
the flexibility of the 1/O interface is further enhanced
by the capability of selecting the appropriate
combination of optional line drivers and terminators
to provide the required sink current, polarity, and
drive/termination characteristics for each appli-
cation. The 48 programmable 1/0 lines and signal
ground lines are brought out to two 50-pin edge
connectors that mate with flat cable or round cable.

Serial 1/0 Interface

A programmable communications interface using
the Intel® 8251A Universal Synchronous/Asyn-
chronous Receiver/Transmitter (USART) is con-
tained on the board. A jumper selectable baud rate

Table 1. Input/Output Port Modes of Operation

Mode of Operation
Unidirectional ‘
Port li'::;; Input Output Bidirectional Control
Unlatched Lg:::;: d& Lgtched ‘ .:L;'t::;: d& i o
1 8 X X X X X
2 - 8- X X X X
3 8 X X X'
4 8 X X
5 8 X X
6 4 X X
4 X X

Notes

Port 3 must be used as a control port when either port1or port 2are used as alatched and strobed input ora Iatched and strobed output

port or port 1 is used as a bidirectional port.

2-14
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generator provides the USART with all common
communications’ frequencies. The USART can be
programmed by the system software to select the
desired synchronous or asynchronous serial data
transmission technique (including IBM Bi-Sync).
The mode of operation (i.e., synchronous or asyn-
chronous), data format, control character format
and parity are all.under program control. The 8251A
provides full duplex, double-buffered transmit-and
receive capability. Parity, overrun, and .framing
error detection are all incorporated in the USART.
The inclusion of jumper selectable TTY or RS232C
compatible interfaces on the board, in conjunction
with the USART, provides a direct interface to
teletypes, CRTs, RS232C compatible cassettes, and
asynchronous and synchronous modems. The
RS232C or TTY command lines, serial data lines,
and signal ground lines are brought out to a 26-pin
edge connector that mates with RS232C compat-
ible flat or round cable

Interrupt .Cépability

Interrupt requests may originate from 11 sources.
Two jumper selectable interrupt requests can be
automatically generated by the programmable
peripheral interface when a ‘byte of information is
ready to be transferred to the CPU (i.e., input buffer
is full) or a byte of information has been transferred
to a.peripheral device (i.e., output buffer is empty).
Three jumper selectable interrupt requests can be
automatically generated by the USART when a
character is ready to be transferred to the CPU (i.e.,
receive ‘channel buffer is full), a character is ready
to be transmitted (i.e., the USART is ready to accept
a character from the CPU), or when the transmitter
is empty (i.e., the USART has no character to
transmit). These five interrupt request lines are all
maskable under program control. Two interrupt
request lines may be interfaced directly to user
designated peripheral devices; one via the MULTI-
BUS system bus and the other via the 1/0 edge
connector. One jumper selectable interrupt request
may be interfaced to the power-fail interrupt
control logic. One jumper selectable interrupt
request may originated from the interval timer. Two
general purpose interrupt requests ar,ej jumper
selectable from the iSBX interface. These two
signals permit a user installed MULTIMODULE
board to interrupt the 8080A CPU. The eleven
interrupt request lines share a single CPU interrupt
level. When an interrupt request is recognized, a
restart instruction (RESTART 7) is generated. The
processor responds by suspending program execu-
tion and executing a user defined interrupt service
routine originating at location 38+s.

Power-Fail Control

A power-fail interrupt may be detected through the
AC-low signal generated by the power supply. This
signal may be configured to interrupt the 8080A
CPU to initiate an orderly power down instruction
sequence. )

Interval Timer

A 1.04 millisecond timer is available for interval
interrupts or as a clock output to the parallel 1/0
connector. The timer output is jumper selectable to
the ‘programmable parallel ‘interface, the parallel
1/0 connector (J1), or directly to the 8080A CPU.

MULTIBUS® System
Expansion Capabilities

Memory and |I/O- capacity may be expanded and
additional functions added using Intel MULTIBUS™
system compatible expansion boards. Memory may
be expanded to 65,536 bytes by adding user speci-
fied combinations of RAM boards, EPROM boards,
or combination boards. Input/output capacity may
be increased by adding digital I/0 and analog I/O
expansion boards. In addition, the iSBC 80/10B
board performs as a limited bus master in that it
must occupy the lowest priority when used with
other MULTIBUS masters. The bus master may
take control of the MULTIBUS system bus by halt-
ing the iISBC 80/10B board program execution. Mass
storage capability may be achieved by adding single
density diskette, double density diskette, or hard
disk controllers. Modular- expandable backplanes
and cardcages are available to support multiboard
systems.

Real-Time Software

The iRMX 80 ‘executive, which contains all major
real-time facilities including priority-based system
resource allocation, intertask communication and
control, interrupt driven control for:.standard 1/O
devices, and interrupt handling, occupies 2K bytes
of memory which can be stored on-board in
EPROM. Optional linkable and relocatable
modules for console control (CRT or TTY), disk file
system, and analog subsystems are provided with
the iRMX 80 package. User configurability is'aided
on the Intellec microcomputer deveiopment
system by the Interactive Configuration Utility pro-
gram provided with the iRMX 80 package. :

System Developmeﬂht Capability

The development cycle of iSBC 80/10B-based
products may be significantly reduced using Intel’s
system development tools available today. The
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Intellec Series Il family of compatible microcom-
puter development systems provides a range of
capability from a low cost dISk based edit debug
workstation to a high performance fully compatible
hard-disk-based software development system.
Also; a unique in-circuit-emulator (ICE-80) option
provides the capability of developing and debug-
ging software directly on the iSBC 80/10B board.

Programming Capability

PL/M-80 — Intel's high level programming lan-
guage, PL/M, is also available as a resident Intellec
microcomputer development system option. PL/M
provides the capability to program in a natural,
algorithmic language and eliminates the need to
manage register usage or allocate memory. PL/M
programs can be written in a much shorter time
than assembly language programs for a given
application.

FORTRAN-80 — For applications requiring compu-
tational and formatted 1/0 capabilities, the ANSI 77
standard high level FORTRAN-80 programming
language is available as a resident option of the
Intellec system. The FORTRAN compiler produces
relocatable object code that may be easily linked

with PL/M of assembly language program
modules. In addition, the iSBC 801 FORTRAN-80
run-time package is a complete, ready-to-use set
of linkable object modules which are fully com:
patible with iRMX 80 systems. The modules, when
combined with the FORTRAN-80 coded applica-
tion, provide the appropriate interfaces to.the disk
file and terminal I/O of iRMX 80, and to the iSBC
310A Math Unit for applications requiring high
speed math.

BASIC-80 — A high level language interpreter is
available with extended disk capabilities which
operates under the iRMX 80 Real-Time Multitask-
ing Executive and translates BASIC-80 source pro-
grams into an internally executable form. This
language interpreter, provided as a set of linkable
object modules, is ideally suited to the OEM who
requires a pass through programming language.
The BASIC-80 programs may be created; stored,
and interpreted on the iSBC 80 based systems us-
ing the iSBC 802 BASIC-80 Configurable iRMX 80
Disk-Based Interpreter. The iSBC 802 Interpreter
has a complete ready-to-use set of linkable object
modules which are fully compatible with Intel’s
iRMX 80 Real-Time Multitasking Executive Soft-
ware. The modules provide interfaces to disk file
and terminal /0, software floating point, or inter-
face to other routines provided by the user.

SPECIFICATIONS -

Word Size
Instruction — 8, 16, or 24 bits
Data —' 8 bits

Cycle Time

Basic Instruction Cycle — 1.95 usec

Note

Basic instruction cycle is defined as the fastest instruction (i.e.,
four clock cycles).

Memory Addressing

On-Board ROM/EPROM
0-OFFF using 2708, 2758
0-1FFF using 2716
0-3FFF using 2732

On-Board RAM
3C00-3FFF with no RAM expansion
3000-3FFF with 2114A-5 expansion
Note

All RAM configurations are automatlcally moved up to a base
address of 4XXX when configuring EPROM for 2732.

Memory Capacity
On-Board ROM/EPROM
" 16K bytes (sockets only)

On-Board RAM s
1K byte with user expansion in 1K increments
to 4K bytes using Intel 2114A-5.RAMs

Off-Board Expansion : _
“Up to 64K bytes using user specified combina-
tions of RAM, ROM, and EPROM.

1/0 Addressing
On-Board Programmable 1/0

Vo
Device Address. .
8255A No. 1 .
Port A E4
Port B ES
Port C E6
Control E7
8255A No. 2
" Port A E8
Port B EQ
Port C EA
Control . EB
8251A
Data . EC
Control . ED
iSBX Multimodule N
MCSO0 FO-F7
MCS1 ¢ . F8-FF
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1/0 Capacity

Parallel — 48 programmable lines

Serial — 1 transmit, 1 receive

MULTIMODULE — 1 iSBX Bus MULTIMODULE
Board

Serial Baud Rates

Baud Rate (Hz)

Frequency (kHz)
(Jump lectable) Synch . ‘Asynch
(Program Selectable)

+ 16 + 64

307.2 - - 19200 4800
153.6 —_ 9600 2400

76.8 - 4800 1200

38.4 38400 2400 . 600

19.2 19200 1200 300

9.6 9600 600 150

6.98 6980 — 110

4.8 4800 300 75

Serial Communications Characteristics
Synchronous — 5-8 bit characters; internal or ex-
ternal character synchronization; automatic sync
insertion : =

Asynchronous — 5-8 bit characters; break charac-
ter generation; 1, 1'%, or 2 stop bits; false start bit
detectors )

Interrupts

Single-level with on-board logic that automatically
vectors the processor to location 38H using a re-
start instruction (RESTART?7). Interrupt requests
may originate from user specified 1/0 (2); the pro-
grammable peripheral interface (2); the iSBX MUL-
TIMODULE board (2); the programmable commu-
nications interface (3); the power fail interrupt (1);
or the interval timer (1).

Electrical Characteristics

DC Power Requirements

Interfaces

MULTIBUS — All signals TTL compatible
iSBX Bus — All signals TTL compatible
Parallel 1/0 — All signals TTL compatible

Serial 1/0 — RS232C or a 20 mil current loop TTY
interface (jumper selectable)

Interrupt Requests — All TTL compatible (active-
low) )

Clocks .
System Clock — 2.048 MHz £+ 0.1%
Interval Timer — 1.042 msec = 0.1% (959.5 HZ)

Connectors
Double-Sided
Interface Pins c:::‘l?rs Mating Connectors
(qty)
MULTIBUS 86 0.156 Viking 2KH43/9AMK12
System Wire-wrap
iSBX Bus 36 0.1 iSBX 960-5
Parallel 1/0 (2) 50 0.1 3M 3415000 Flat
Serial 110 P 01 AMP 87194-6 Flat

Physical Characteristics
Width — 12.00 in. (30.48 cm)
Height — 6.75 in. (17.15 cm)
Depth — 0.05 in. (1.27 cm)

Weight — 14 oz. (484.4 gm)

Without EPROM’

With 2708 EPROM®

With 2758, 2716,
or 2732 EPROM

Power Down Requirements
(RAM and Support Circult)

Voltage
Voc = +5V 5% I%cc = 2.0A 31A
Vpp = +12V £5% Ipp = 150 mA 400 mA
Vgs = =5V 15% Igg = 2 mA 200 mA
Vaa = —12V £5% laa = 175 mA 175 mA

346 A 84 mA + 140 mA/K (2114A-5)
150 mA Not Required
2 mA Not Required
176 mA Not Required

NOTES:

1. Does not include power required for optional ROM/EPROM, 1/O drivers, or I/O terminators.
2. With four Intel 2708 EPROMS and 220€/3300 for terminators, installed for 48 input lines. All terminator inputs low.

3. Same as #2 except with four 2758s, 2716s, or 2732s installed.

4. lcc shown without RAM supply current. For 2114A-5 add 140 mA per K byte to a maximum of 560 mA.
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Line Drivers and Terminators
1/0 Drivers: — The following line drivers and termi-

nators are all compatible with the {/O dnver sockets

on the iSBC '80/10B Board:

MULTIBUS Drivers

e
F

Ch

Sink Current (mA)

Data " Tri-State 25
g - Address Tri-State 25
Driver Characteristic Sink Current (mA) Commands Tri-State 25
7438 Cwoc 48
7437 I ) 48
7432 NI 16 .,
7426 1,0C . ~ ‘~ s as
7400 N,,SC I Environmental Characteristics
7408 NI 16 Operating Temperature — 0°C to 55°C
7403 1,0C 16 K
7400 | 16
Note

| - inverting, NI - non-inverting, OC - open collector.’

Port 1 has 25 nA totem pole dnvers and 1 therml-

nators. ]
1/0 Terminators — 2200/330(2 lelder or1 kQ puII
up.
+5 N/
2200
‘mn/eami :1;‘0 eecm OPTION

1Kk 5

1k

AA
V\/

8BC 902 OPTION

Equipment Supplied
iSBC 80/10B Single Board Computer
iSBC:80/10B- Schematics

Reference Manual .
9803119-01 — iSBC 80/10B Single Board Computer
Hardware Reference Manual (NOT SUPPLIED)

Manuals may be ordered from any Intel sales repre-
sentative, distributor office or from Intel Literature
Department, 3065 Bowers Avenue, Santa Clara,
California 95051.

ORDERING INFORMATION

Part Number
SBC 80/10B

Description
Single Board Computer

2-18
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iSBC 80/20-4 (or pSBC 80/20-4*)
SINGLE BOARD COMPUTER

m 8080A CPU used as central processor

m 4K bytes of static read/write memory

m Sockets for up to 8K bytes of erasable
reprogrammable or masked read only
memory

m 48 programmable parallel /O lines with

sockets for interchangeable line drivers

and terminators

= Programmable synchronous/asynchro-
nous RS232C compatible serial ’
. interface with fully software selectable
baud rate generation

a Full MULTIBUS control logic allowing
up to 16 masters to share system bus

a Two programmable 16-bit BCD and
binary timers

= Elght Ievel programmable interrupt
control

s Compatible with optlonal memory and
I/O expansion boards

m Auxiliary power bus, memory protect,
and power-fail interrupt control logic
provided for battery backup RAM
requ:rements

The iSBC 80/20-4 Single Board Computer is a member of Intel’s complete line of OEM computer systems which take
full advantage of Intel's LSI technology to provide economical, self-contained computer-based solutions for OEM
applications. Each iSBC 80/20-4 is a complete computer system on a single 6.75% 12.00-inch printed circuit card. The
CPU, system clock, read/write memory, nonvolatile read only memory, I/O ports and drivers, serial communications
interface, priority interrupt logic, two programmable timers, MULTIBUS control logic, and bus expansion drivers all

reside on each board.

*Same product, manufactured by Intel Puerto Rico, Inc.
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FUNCTIONAL DESCRIPTION

Intel’'s powerful 8-bit n-channel MOS 8080A CPU, fabri-
cated on a single LSI chip, is the central processor for
the iSBC 80/20-4. The 8080A contains six 8-bit general
purpose registers and an accumulator. The six general
purpose registers may be addressed individually or in
pairs, providing both single and double precision opera-
tors. Minimum instruction execution time is 1.86.micro-
seconds. A block diagram of iSBC 80/20-4 functional
components is shown in Figure 1.

Memory Addressing

The 8080A has a 16-bit program counter which allows
direct addressing of up.to 65,536 bytes of memory. An
external stack, located within any portion of read/write
memory, may be used as a last-in/first-out storage area
for the contents of the program counter, flags, accumu-
lator, and all of the six general purpose registers. A
16-bit stack pointer controls the addressing of this
external stack. This stack provides subroutine nesting
bounded only by memory size.

Memory Capacity

The iSBC 80/20-4 contains 4K bytes of static read/write
memory using Intel low power static RAMs. All on-board
RAM read and write operations are performed at maxi-
mum processor speed. Power for on-board RAM mem-
ory is provided on an auxiliary power bus, and memory
protect logic is included for battery backup. RAM re-
quirements. Sockets for up to 8K bytes of nonvolatile
read only memory are provided on the board. Read only

memory may be added in 1K-byte increments using Intel
2708 erasable and electrically reprogrammable ROMs
(EPROMSs), or read only memory may be added in 2K-byte
increments using Intel 2716 EPROMSs. All on-board ROM
read operations are performed at maximum processor
speed. :

Paralilel 1/O Interface

The iSBC 80/20-4 contains 48 programmable parallel I/O
lines implemented using two Intel 8255 programmable
peripheral interfaces. The system software is used to
configure the I/O lines in any combination of the uni-
directional input/output, and bidirectional ports indi-
cated in Table 1. Therefore, thé 1/0 interface may be
customized to meet specified peripheral requirements.
In order to take full advantage of the large number of
possible I/O configurations, sockets are provided for in-
terchangeable 1/O line drivers and terminators. Hence,
the flexibility of the I/O interface is further enhanced by
the capability of selecting the appropriate combination
of optional line drivers and terminators to provide the
required sink current, polarity, and drive/termination
characteristics for each application. The 48 program-
mable /O lines and signal ground lines are brought out
to two 50-pin edge connectors that mate with flat,
woven, or round cable.

Serial 1/O Interface

A programmable communications interface. using
Intel’s 8251 Universal Synchronous/Asynchronous Re-
ceiver/Transmitter (USART) is contained on the iSBC

RS232C
COMPATIBLE
DEVICE

USER DESIGNATED
PERIPHERALS

48 PROGRAMMABLE

PARALLEL 1 O LINES

SERIAL

CONTROL
DATA
INTERFACE s Act
DRIVER
#5232C TEAMINATOR
INTERFACE 8 INTERRUPT INTERFACE
REQUEST
UINES
l 2 INTERRUPT PROGRAM .
REQUEST LINES MABLE
P INTER OO O [[Gumper sececiasle
PROGRAMMABLE — RUPT O
CON 2
COMMUNICATIONS
oK X8 TROLLER PROGRAMMABLE
AOMIPROM 4K x 8 (SBC 80/20-4) PROGRAMMABLE . INTERFACE PROGRAMMABLE TIMERS
MEMORY BAUD RATE  }—ef {USART) 8080A CPy |- ZINTERRUPT]  PERIPHERAL
MEMORY GENFRATOR REQUEST INTERFACE
(SOCKETS) EQUES

ADDRESS BUS

l ] | ]

DATA BUS

CONTROL BUS

8 INTERRUPT

REQUEST LINES
MULTIMASTER ADDRESS BUS s8C 80
8US
ARBITRATION [ DATABUS ;ESSTEM
Loaic |- conTROL BUS

Figure 1. iSBC 80/20 and iSBC 80/20-4 Block Diagram Showing Functional Components
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80/20-4 board. A software selectable baud rate generator
provides the USART with all common communications
frequencies. The USART can be programmed by the sys-
tem software to select the desired asynchronous or syn-
chronous serial data transmission technique (including
IBM Bi-Sync). The mode of operation (i.e., synchronous
or asynchronous), data format, control character parity,
and baud rate are all under program control. The 8251
provides full duplex, double-buffered transmit and
receive capability. Parity, overrun, and framing error de-
tection are all incorporated in the USART. The RS232C
compatible interface on each board, in conjunction with
the USART, provides a direct interface to RS232C com-
patible terminals, cassettes, and asynchronous and syn-
chronous modems. The RS232C command lines, serial
data lines, and signal ground line are brought out to a
26-pin edge connector that mates with RS232C compati-
ble flat or round cable.

Multimaster Capability

The iSBC 80/20-4 is a full computer on a single board
with resources capable of supporting the majority of
OEM system requirements. For those applications re-
quiring additional processing capacity and.the benefits
of multiprocessing (i.e., several CPUs and/or controllers
logically share system tasks with communication over
the system bus), the iSBC 80/20-4 provides full MULTI-
BUS arbitration control logic. This control logic allows
up to three iSBC 80/20-4 or high speed controllers to
share the system bus in serial (daisy chain) priority
fashion, and up to 16 masters may share the system bus
with the addition of an external priority network. Once

bus control is attained, a bus bandwidth of up to 5M
bytes/sec may be achieved.

The bus controlier provides its own clock which is
derived independently from the processor clock. This
allows different speed controllers to share resources on
the same bus, and transfers via the bus proceed asyn-
chronously. Thus, transfer speed is dependent on trans-
mitting and receiving devices only. This design prevents
slow master modules from being handicapped in their
attempts to gain control of the bus, but does not restrict
the speed at which faster modules can transfer data via
the same bus. Once a bus request is granted, single or
multiple read/write transfers can proceed at a maximum
rate of 5 million data words per second. The-most obvi-
ous applications for the master-siave capabilities of the
bus are multiprccessor configurations, high speed
direct-memory-access (DMA) operations and high speed
peripheral control, but are by no means limited to these
three.

Programmable Timers

The iSBC 80/20-4 board provides three fully program-
mable and independent BCD and binary 16-bit interval
timers/event counters utilizing an Intel 8253 Program-
mable Interval Timer. Two of these timers/counters are
available to the systems designer to generate accurate
time intervals under software control. Routing of these
counters is jumper selectable. Each may be independ-
ently routed to the programmable interrupt controller,
the I/O line drivers and terminators, or outputs from the
8255 programmable peripheral interfaces. The third in-
terval timer in the 8253 provides the programmable baud

Table 1. Input/Output Port Modes of Operation

Mode of Operation
Unidirectional
Port Iz:::)s Input Output Bidirectional Control
Unlatched '-g:‘r’::: d& Latched '-g‘tf::: &

8 X X X X X

2 8 X X X X

3 4. X X X!
4 X X X!
8 X X X X X
8 X X X X
4 X X x?
4 X X x?

Notes

1. Part of port 3 must be used as a contro! port when either port 1 or port 2 are used as a latched and strobed input or a latched and strobed output

port or port 1 is used as a bidirectional port.

2. Part of port 6 must be used as a control port when either port 4 or port 5 are used as a latched and strobed input or a latched and strobed output

port or port 4 is used as a bidirectional port.

2-21
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rate generator: for ‘the iISBC' 80/20-4 RS232C USART
serial port. In utilizing the iSBC 80/20-4, the systems
designer simply configures, via software, each timer in-
dependently to meet system requirements. Whenever a
given time delay.or count is needed .software com-
mands to the programmable tlmerslevent counters
select the desired: function. Seven functions are avail-
able, as shown in Table 2. The contents of each counter
may. be read at any time during system operation with
simple read operations for.event counting applications,
and special commands are included so that the con-
tents of each counter can be used *on the fly”.

Table 2. Programmable Timer Functions

-Function  Operation

‘When terminal count is reached, an
interrupt request is generated. This
function is extremely useful for
generation of real-time clocks.

Interrupt on
terminal count

Programmable | Output goes:-low:upon receipt of an

one-shot external trigger edge or software
' command and returns high when
terminal count is’ reached. This

function is retriggerable.
Rate } Divide by N counter. The output will
go low for one input clock cycle,

generator

: and the period from one low-going
pulse to the next is N times the.in-
put clock period.

Square-wave
rate generator

Output will remainhigh until one-
half the count has been completed,
and go low for the other half of the

count.
Software Output remains high until software
triggered loads count (N). N counts after
strobe count is loaded, output goes low for
one input clock period.
Hardware Output goes low for one clock
triggered period N counts after rising edge on
strobe counter trigger input. The counter

is retrlggerable

‘Ona jumper selectable basis, the
clock input becomes' an:input from
the external system. CPU may read
the number of events occurring
after the -counting “window” has
been enabled or an interrupt may be
generated after N events occur in
the system.

Event counter

Interrupt Capability

Operation and Priority Assignments — An Intel 8259
Programmable Interrupt Controller (PIC) provides vec-
toring for eight interrupt levels. As shown in Table 3, a
selection of four priority processing modes is available
to the systems designer so that the manner in which

requests are processed may be configured to match’

system requirements. Operating mode and priority

assignments may be reconfigured dynamically via soft-
ware-at any time during system operation.. The PIC
accepts ‘interrupt requests: from the programmable
parailel- and serial /O interfaces, the programmable
timers, the system bus, or directly from peripheral
equipment.. The PIC then determines which. of the
incoming-requests.is of the highest priority, determines
whether this request:is. of higher priority than:the level
currently being serviced, and if appropriate, issues an
interrupt to the CPU. Any combination of interrupt levels
may be masked through storage via software, of a single
byte to the interrupt register of the PIC.

Table 3. Programmable Interrupt Modes

" Mode

Operation
Fully Interrupt request line priorities fixed at 0.
nested as highest, 7 as lowest.

Auto- Equal priority. Each level, after receiving
rotating | service, becomes the lowest ‘priority level
until the next interrupt occurs.

Specific | System software assigns lowest priority
priority level. Priority of all other levels based in.

sequence numerically on this assignment.
Polled System  software examines priority-en-
: coded system interrupt status via inter-
rupt status regnster '

Interrupt Addressing — The PIC generates a unique
memory address for each interrupt level. These addres-
ses are equally spaced at intervals of 4 or 8 (software
selectable) bytes. This 32- or 64-byte block may be
located to begin at any 32- or 64-byte boundary in the
65,536-byte memory space. A single 8080 jump instruc-
tion at each of these addressed then provides linkage to
locate each interrupt service routine independently any-
where in memory.

Interrupt Request Generation — Interrupt requests may

’"originate from 26 sources. Four jumper selectable inter-

rupt requets can be automatically generated by the pro-
grammable peripheral interface when a byte of informa-
tion is ready to be transferred to the CPU (i.e., input buf-

-fer is full) or a byte of information has been transferred

to a peripheral device (i.e., output buffer is empty). Two
jumper selectable interrupt requests can be automatic-
ally generated by the USART when a character is ready
to be transfer to the CPU (i.e., receive channel buffer is
full), or a character is ready to be transmitted (i.e., trans-

-mit channel data buffer is empty). A jumper selectable

request can be generated by each of the programmable

timers. Nine additional interrupt request lines are avail-
able to the user for direct interface to user designated

peripheral devices via the system bus, and eight inter-
rupt request lines may be jumper routed directly from
peripherals via the parallel /O driver/terminator section:

Power:Fail Control — Control logic is also included for
generation of a power-fail interrupt which works in con-
junction with the AC-low signal from iSBC 635 Power
Supply or equivalent.
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Expansion Capabilities

Memory and /O capacity may be expanded and addi-
tional functions added using Intel MULTIBUS compati-
ble expansion boards. High speed integer and floating-
point arithmetic capabilities may be added by using the
iSBC 310A High Speed Mathematics Unit. Memory may
be expanded to 65,536 bytes by adding user specified
combinations of RAM boards, EPROM boards, or com-
bination boards. Input/output capacity may be increased
by adding digital /O and analog I/O expansion boards.
Mass storage capability may be achieved by adding
single or double density diskette controllers as subsys-
tems. Modular expandable backplanes and cardcages
are available to support multiboard systems.

Real-Time Software

The iISBC 80/20-4 is totally compatible with Intel’s iRMX
80 Real-Time Multi-Tasking Executive. iSBC 80/20-4
based user programs (tasks) can take advantage of the
iRMX 80 executive to do all necessary s¢heduling, inter-
task communication, and memory space allocation.
iRMX 80 also provides standard 1/O support software
such as disk file handling, Intel analog board handling,
and terminal handling. .

System Development Capability '

The development cycle of iISBC 80/20-4 based products
may be significantly reduced using an Intellec micro-
computer development system. The resident macro-
assembler, text editor, and system monitor greatly
simplify the design, development, and debug of iSBC
80/20-4 system software. An optional diskette operating
system provides a relocating macroassembler, a re-
locating loader and linkage editor,  and a library
manager. A unique in-circuit emulator (ICE-80) option
provides the capability of developing-and debugging

software directly on the iSBC 80/20-4 single board com-
puter.

Programming Capability

PL/M-80 — Intel's high level programming language,
PL/M, is also available as a resident Intellec microcom-
puter development system option. PLUM provides the
capability to program in a natural, algorithmic language
and eliminates the need to manage register usage or
allocate memory. PL/M programs can be written in a
much shorter time than assembly langauge programs
for a given application.

FORTRAN-80 — For applications requiring computa-
tional and formatted 1/0O capabilities, the high level
FORTRAN-80 programming language is also available
as a resident option of the Intellec system. The FOR-
TRAN compiler produces relocatable object code that
may be easily linked with PLUM or assembly language
program modules. This gives the user a wide flexibility
in developing software.

BASIC-80 — A high level language interpreter with
extended disk capabilities which operates under the
RMX/80 Real-Time Multi-Tasking Executive and trans-
lates BASIC-80 source programs into an internally exe-
cutable form. This language interpreter, provided as a
set of linkable object modules, is ideally suited to the
OEM who requires a pass through programming lan-
guage. The BASIC-80 programs may be created, stored
and interpreted on the iSBC 80 based system. The
BASIC-80 language has a rich complement of state-
ments, functions, and commands to program applica-
tions requiring a full range of 1) string manipulation and
disk I/O for data processing, 2) single and double preci-
sion floating point and array handling for numeric analy-
sis, or 3) port. /O with mask operations controlled
through bit-wise Boolean logical operators.

SPECIFICATIONS

Word Size

Instruction — 8, 16, or 24 bits
Data — 8 bits

Cycle Time -
Basic Instruction Cycle — 1.86 us

Note .
Basic instruction cycle {s defined as the fastest instruction (i.e., four
clock cycles).

Memory Addressing
On-Board ROM/EPROM — 0-OFFF (2708) or 0-1FFF.
(2716) .

On-Board RAM — 4K bytes ending on a 16K boundary
(e.g., 3FFFy, 7FFFy, BFFFy, ... FFFFy)

2-23

Memory Capacity
On-Board ROM/EPROM — 8K bytes (sockets only)
On-Board RAM — 4K bytes

Off-Board Expansion — Up to 65,536 bytes in user speci-
fied RAM, ROM, and EPROM

Note
ROM/EPROM may be added in 1K or 2K-byte increments.

1/0 Addressing
On-Board Programmable 1/O (see Table 1)

8255 No. 118255 No. 2| 8255 | 8255 | chpt luSART

Port [ No.1 | No.2 | "ps control
123 | 4]5|6 |Control|Control

Address | E4 [E5|E6 | EB[EQ|EA | E7 EB EC ED
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110 Capacity
Parallel — 48 programmable lines (see Table 1)

Note
Expansion to 504 input and 504 output lines can be accomplished using
optional l/O boards.

Serial Communications Characteristics
Synchronous — 5-8 bit characters; internal or external
character synchronization; automatic sync insertion

Asynchronous — 5-8 bit characters; break character
generation; 1, 12, or 2 stop bits; false start bit detection

Baud Rates
Frequency (kHz) Baud Rate (Hz)
(Sof Solactahia) Synch Asynch
+16 +64
153.6 - 9600 2400
76.8 - 4800 1200
38.4 38400 2400 600
19.2 19200 1200 300
96 9600 600 150
48 4800 300 75
2.4 2400 150 —
1.76 1760 110 -
Note

Frequency selected by /O write of appropriate 16-bit frequency factor to
baud rate register.

Register Address (hex notation, I/O address space)

DE Baud rate register

Note .
Baud rate factor (16 bits) is loaded as two sequential output operations
to same address (DER).

Interrupts

Register Addresses (hex notation, /O address space)
Interrupt request register

In-service register

Mask register

Command register

Block address register

Status (polling register)

Note

Several registers have the same physical address; sequence of access
and one data bit of control word determine which register will respond.

Timers

Register Addresses (hex notation, /O address space)
DF Control register

DC Timer 1

DD Timer 2

Note

Timer counts loaded as two sequential output operations to same
address, as given.

Input Frequencies

Event Rate
1.1 MHz max

Reference
1.0752 MHz + 10% (0.930 s period, nominal)

Note
Maximum rate for external events in event counter function.

2-24

Output Frequencies/Timing Intervals

Dual Timer/Counter
Function Single TimeriCounter | 7/, Timers Cascaded)
Min Max © Min Max
Real-time 1.86us | 60948 ms | 3.72us | 1.109 hr -
interrupt
Pragrammable 1.86 us 60.948 ms 3.72 ps 1.109 hr
one-shot
Rate generator | 16.407 Hz | 537.61 kHz | 0.00025 Hz | 268.81 kHz
Square-wave 16.407 Hz | 537.61 kHz- | 0.00025 Hz | 268.31 kHz
rate generator
Software 1.86 us 60.948 ms 3.72 s 1.109 hr
triggered
strobe
Hardware 1.86 us 60.948 ms 3.72 s 1.109 hr
triggered
strobe
Interfaces

Bus — All signals TTL compatible

Parallel 1/0 — All signals TTL compatible

Interrupt Requests — All TTL compatible

Timer — All signals TTL compatible

Serial /10 — RS232C compatible, data set configuration

System Clock (8080A CPU)
2.1504 MHz +0.1%

Auxiliary Power ,

An auxiliary power bus is provided to allow separate
power to RAM for systems requiring battery backup of
read/write memory. Selection of this auxiliary RAM
power bus is made via jumpers on the board.

Memory Protect

An active-low TTL compatible memory protect signal is
brought out on the auxiliary connector which, when
asserted, disables read/write access to RAM memory on
the board. This input is provided for the protection of
RAM contents during system power-down sequences.

Connectors

Double-
Sided Pins
(qty)

86

Centers

(in) Mating Connectors*

Interface

MULTIBUS
System
Bus

0.156 ELFAB BS1562043PBB

Viking 2KH43/9AMK12
Soldered PCB Mount

EDAC 337086540201

ELFAB BW1562D43PBB

EDAC 337086540202

ELFAB BW1562A43PBB
Wire Wrap

EDAC 345060524802

ELFAB BS1020A30PBB

EDAC 345060540201

ELFAB BW1020D30PBB
Wire Wrap

3M 3415-001 Flat Crimp

GTE Sylvania
6AD01251A1DD
Soldered

- AMP 15837151

EDAC 345026520202
PCB Soldered

3M 3462-0001

AMP 88373-5 Flat Crimp

Auxiliary 60 0.100

Bus

Parallel /1O 50

(2)

0.100

Serial /0 26 0.100

*Note: Connectors compatible with those listed may also be used.
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Line Drivers and Terminators

110 Drivers — The following line drivers are all compati-
ble with the I/O driver sockets on the iSBC 80/20-4.

Physical Characteristics

Width — 12.00 in. (30.48 cm)
Height — 6.75 in. (17.15 cm)

Driver Characteristic Sink Current (mA) Depth — 0.50 in. (1.26 cm)

7438 1.0C ry Weight — 14 0z (397.6 gm)

7437 | 48 . "

7432 NI 16 Electrical Characteristics

7426 1,0C 16 DC Power Requirements

7409 NI,OC 16 9

7408 NI 16 Volt. Without | With 4K With RAM | With 8K

7403 1,0C 16 b 5',/9' PROM' | PROM? | iISBC5303 | Only* | PROMS

7400 1 16 (£5%) (max) (max) (max) (max) | (max)
Note Vee= +5V | Icc=4.0A 4.9A 4.9A 1.1A | 5.2A
I =inverting; NI = non-inverting; OC = open collector. Vpp= +12V | Ipp=90mA | 350 mA | 450 mA - 90 mA

Vgg= -5V |lgg=2mA | 180mA | 180 mA - 2mA

Ports 1 and 4 have 20 mA totem-pole bidirectional Vaa= =12V [ 1aa=20mA | 20mA | 120 mA - 20 mA
drivers and 1 kQ terminators. Notes

110 Terminators — 220Q/3309 divider or 1 kQ pull-up

2200
+5V M-
3300
_I_ M O iISBC 901 OPTION
1 k2

1kQ +5V MV O ISBC 902 OPTION

Bus Drivers

1. Does not include power required for optional PROM, I/O drivers, and
110 terminators.

2. With four 2708 EPROMSs and 2200/3302 input terminators installed for
32 1/0 lines, all terminator inputs low.

3. With four 2708 EPROMs, 2202/3300 input terminators installed for 32
110 lines, all terminator inputs low, and iSBC 530 Teletypewriter Adapter
drawing power from serial port connector.

4. RAM chips pow<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>