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iSBC® 386/21/22/24/28 SERIES
SINGLE BOARD COMPUTERS

m 16 MHz 80386 Microprocessor m Two 32-bit JEDEC sites for up to 512
m Available with 1, 2, 4, or 8 megabytes Kilobytes of EPROM memory
of on-board 32-bit memory, expandable m RS232C interface for local/remote con-
to 16 megabytes using iSBC MMOXx trol and diagnostics
modules.
m iSBX interface for low cost 1/0
m High Speed 80287 floating point math expansion
coprocessor
m 16 levels of direct vectored interrupt
m Uses iRMX 286 or UNIX* operating control
systems

m 64 Kilobyte 0 wait-state cache memory

The iSBC® 386/2x series boards are Intel’s highest performance MULTIBUS® | CPU boards. These boards feature
a 16 MHz 80386 CPU, an 80287 math coprocessor, a 64k byte, 0 wait-state cache memory to support the CPU,
and a 32-bit interface to 1, 2, 4, or 8 megabytes of dual-port parity DRAM memory. An additional 1, 2, 4, or 8
MB iSBC MMOx series memory module may be installed to provide up to 16 MB of on-board DRAM memory. The
iSBC 386/2x boards also feature an 8/16-bit iISBX MULTIMODULE interface for low-cost /O expansion, an asyn-
chronous RS232C interface to support a local terminal or modem, two 16-bit programmable timer/counters, a 16-level
direct-vectored interrupt controller, two 32-pin JEDEC sites for up to 512 kb of EPROM memory, and multimaster
MULTIBUS arbitration logic. The iSBC 386/2x boards are ideal for applications needing 32-bit performance together
with full MULTIBUS | compatibility.

*UNIX is a trademark of AT&T Bell Labs.
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. Information contained herein supersedes previously published specifications on these devices from Intel. November 1986
©lntel Corporation, 1986 Order Number 200409-001
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OVERVIEW — iSBC 386/2x SERIES CPU
BOARDS

The iSBC 386/21/22/24/28 boards (iISBC 386/2x series
boards) are Intel’s first 32-bit MULTIBUS | single board
computers using the 80386 microprocessor. The
boards employ a dual-bus structure, a 32-bit CPU bus
for data transfers between the CPU and memory, and
a 16-bit bus for data transfers over the MULTIBUS in-
terface, iSBX interface, EPROM local memory, and
I/O interfaces. In this manner, the boards take advan-
tage of the 80386 CPU’s 32-bit performance while
maintaining full compatibility with the MULTIBUS |
interface and iISBX MULTIMODULE boards.

The DRAM memory, which is on a module that is
secured to the baseboard, may be expanded by in-
stalling a second 1, 2, 4, or 8M byte memory module.
A block diagram of the board is shown in Figure 1.

The iISBC 386/2x series boards can be used in many
applications originally designed for Intel’s other 16-bit
microcomputers, such as the iISBC 286/10A and iSBC
286/12/14/16, 8 MHz, 80286-based, single board com-
puters. In this way, performance can be easily
upgraded without requiring major hardware or soft-
ware changes.

Central Processor Unit

The heart of the iSBC 386/2x CPU board is a 16 MHz
80386 microprocessor. This device utilizes address
pipelining, a high speed execution unit, and on-chip
memory management/protection to provide the
highest level of system performance. The 80386
microprocessor also features an Address Translation
Unit that supports up to 64 terabytes of virtual memory.

The 80386 CPU is upward compatible from Intel’s
8088, 8086, 80186, and 80286 CPUs. Application soft-
ware written for these other 8 and 16 bit
microprocessor families can be easily recompiled to
run on the 80386 microprocessor. Some minor
changes to the software such as adjustment of soft-
ware timing loops and changing /O address
references may be required. The 80386
microprocessor resides on the 32-bit wide CPU bus
which interconnects the CPU with the math
coprocessor and dual-port memory.

Instruction Set

The 80386 instruction set includes: variable length
instruction format (including double operand
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instructions; 8-, 16-, and 32-bit signed and unsigned
arithmetic operators for binary, BCD and unpacked
ASCIl data; and iterative word and byte string
manipulation functions. All existing instructions have
been extended to support 32-bit addresses and
operands. New bit manipulation and other instructions
have been added for extra flexibility in designing
complex software.

Numeric Data Processor

For enhanced numerics processing compatibility, the
iSBC 386/2x board includes an 80287-based math
module which is installed on the iISBC 386/2x board.
Over 60 numeric instructions offer arithmetic,
trigonometric, transcendental, logarithmic and ex-
ponential instructions. Supported data types include
16-, 32-, and 64-bit integer, 32- and 64-bit floating
point, 18-digit packed BCD and 80-bit temporary. The
numeric data processor meets the |IEEE P754 (Draft
7) standard for numeric data processing and main-
tains compatibility with 8087-based systems. Data
transfers to and from the on-board CPU bus are 16-bits
wide. Future iSBC 386/2x boards will use an 80387
numeric coprocessor in place of the math module.
Boards that use an 80287-based math module may
be easily upgraded by removing the module and in-
stalling an 80387 device. The 80387 will provide higher
performance through a 32-bit data path to the CPU
bus, added numeric instructions, and a faster clock.

Architectural Features

The 8086, 8088, 80188, 80286, and 80386 micro-
processor family contain the same basic sets of

registers, instructions, and addressing modes. The
80386 processor is upward compatible with the 8086,
8088, 80186, 80188, and 80286 CPU'’s.

Architectural Features

The 80386 operates in two modes: protected virtual
address mode; and 8086 real address mode. In pro-
tected virtual address mode (also called protected
mode), programs use virtual addresses. In this mode,
the 80386 CPU automatically translates logical
addresses to physical addresses. This mode also pro-
vides memory protection to isolate the operating
system and ensure privacy of each task’s programs
and data. In 8086 real address mode, programs use
real addresses with up to one megabyte of address
space. Both modes provide the same base instruc-
tion set and registers.

Interrupt Control

Incoming interrupts are handled by two cascaded on-
board 8259A programmable interrupt controllers and
by the 80386’s NMI line. Twenty interrupt sources are
routed to the programmable controllers and the inter-
rupt jumper matrix. Using this jumper matrix, the user
can connect the desired interrupt sources to specific
interrupt levels. The interrupt controllers prioritize inter-
rupts originating from up to 15 sources and send them
to the CPU. The user can connect a sixteenth inter-
rupt to the 80386 NMI line. Table 1 includes a list of
devices and functions supported by interrupts. Bus
vectored interrupts are not supported.

Table 1. Interrupt Request Sources

Source Function Number of
Interrupts
MULTIBUS® Interface Requests from MULTIBUS® resident peripherals or other 8
CPU boards
8251A Serial Controller Indicates status of transmit and receive buffers and Rl 3
lead of the RS232C interface
8254 Timers Timer 0, 1 outputs; function determined by timer mode 2
(hardwired to interrupt controller)
iSBX™ Connector Function determined by iSBX™ MULTIMODULE™ board 4

Bus Timeout

Power Fail Interrupt

Parity Interrupt

Programmable Register

Indicates addressed MULTIBUS® or iSBX™ resident device
has not responded to a command within 10 msec

Indicates AC power is not within tolerance (signal
generated by system power supply)

Indicates on-board parity error
Generate interrupt under program control

3
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Memory Capabilities

The iSBC 386/2x boards support both EPROM local
memory and dynamic RAM (DRAM), which is located
on-board. The DRAM is supported by a high speed
on-board cache memory.

DRAM Memory

The iSBC 386/2x series CPU boards come with 1, 2,
4, or 8M bytes of DRAM memory. This memory is on
a low profile module that is installed on the baseboard.
The module measures approximately 4” x 4” and uses
surface mount DRAM devices. The DRAM memory
supports byte-parity error detection and has a 32-bit
wide data path to the 80386 CPU and 16-bit wide data
path to the MULTIBUS interface.

The memory may be expanded by installing an addi-
tional iISBC MMOx series memory module, which is
availablein 1, 2, 4, or 8M byte sizes. All mounting hard-
ware is included. Maximum DRAM memory is 16M
bytes using an iSBC 386/28 CPU board and an 8M
byte iSBC MM08 memory module. This combination
requires only 1.8 inches of cardcage space.

Cache Memory

A 64K byte cache memory on the iSBC 386/2x board
supports the 80386 and provides 0 wait-state reads
for data and program code resident in the cache
memory. The cache memory is updated whenever
data is written into the dual-port memory or when the
CPU executes a read cycle and the data or program
code is not present in cache memory. This process
is controlled by the cache replacement algorithm.
Cache ‘“‘misses’ require additional wait-states to
retrieve data from the DRAM memory. If the processor
is in pipelined mode, 2 wait-states (4 clock cycles) are
required to retrieve data. If the processor is in non-
pipelined mode, 3 wait-states are required. All writes
to DRAM memory require 2 (pipelined) or 3 (non-
pipelined) wait-states.

The cache memory supports 16K entries, with each
entry comprised of a 32-bit data field and an 8 bit tag
field. The tag field is used to determine which actual
memory word currently resides in a cache entry. The
cache memory size and effective replacement
algorithm are designed to optimize both the probability
of cache “hits’’ and local bus utilization.

EPROM Memory

The EPROM memory consists of two 32-pin JEDEC
sites that are intended for boot-up and system
diagnostic/monitor routines, application code, and

ROM-able operating system software. Maximum local
memory capacity is 512K bytes using Intel 27020
(256k X 8) 2 megabit EPROM devices. The EPROM
memory resides at the upper end of the 80386
device’s memory space for both real address mode
and PVAM operation.

Memory Map

In real address mode, the maximum amount of
addressable physical memory is 1 Mbyte. In protected
virtual address mode (PVAM), the maximum amount
of addressable physical memory is 16 Mbytes. The
system designer can easily change the CPU memory
map to adapt the CPU board to the required overall
system memory map. Reconfiguration is usually
necessary for multiple processor-based systems with
more than two CPU boards and/or intelligent 1/O
boards. By changing PAL devices and/or by moving
jumpers, the designer can set:

¢ EPROM memory space
e Starting address of DRAM memory

¢ Amount of DRAM memory that is dual-ported to the
CPU and MULTIBUS interface or single-ported to
the CPU

® Access to off-board MULTIBUS address space

EPROM Memory

The EPROM memory space is set using four jumpers
to accommodate 27256 (256 kb), 27512 (512 kb), 27010
(1 Mb), or 27020 (2 Mb) byte-wide devices. Smaller
EPROM devices may be used, however the EPROM
will appear more than once within the EPROM ad-
dress space. Using a pair of 27020 EPROMs will pro-
vide 512k bytes of memory. The iSBC 386/2x series
boards are designed to accommodate EPROM
devices with access times ranging from 130-320 ns.
In real address mode, the ending address of EPROM
memory is always 1M byte (FFFFFH). In PVAM, the
ending address of EPROM memory is always 4G
bytes (FFFF FFFFH), which is the top of the 80386
address space.

DRAM Memory Size/Location

The iSBC 386/2x boards allow the user to control the
location and size of the DRAM memory (on the iSBC
386/2x board) available for use by the CPU and other
boards in the system. In PVAM, the starting address
of DRAM can be set to start on any 1M byte boundary
up through 15M bytes by setting jumpers and by in-
stalling a custom-programmed PAL device. In real ad-
dress mode, the DRAM memory always starts at OH
(hex).
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The ending address can be set on 64k byte bounda-
ries using jumpers in both PVAM and real address
mode. Setting the ending address at lower than the
actual amount of installed memory effectively
deselects a portion of DRAM and creates additional
MULTIBUS address space.

MULTIBUS Address Space

Any address space not set aside as EPROM or DRAM
memory automatically becomes address space the
CPU can use to access other boards in the system.
For example, Fig. 2A shows a real address mode CPU
memory map for a 1M byte iSBC 386/21 board. With
the DRAM ending address set at 512k bytes and 128k
bytes of installed EPROM, 384k bytes of MULTIBUS
address space is accessable by the CPU. Fig. 2B
shows a typical PVAM configuration where the 4
Mbytes of DRAM has been set to start at 1M byte and
end at 4.5M bytes. The address space from 0 to 1M
byte and 4.5 to 16M bytes is the MULTIBUS address
space accessable by the CPU.

Fig. 2C illustrates another way the board can establish
additional MULTIBUS address space. If the DRAM
memory starts at 0, a jumper on the board can be used
to create additional MULTIBUS address space
between 512k bytes and 1M byte. This feature is
available both in real address mode and PVAM.

Programmable Timer

Three 16-bit, programmable interval timer/counters are
provided using an 8254 device, with one timer
dedicated to the serial port for use as a baud rate
generator. The other two timers can be used to
generate accurate time intervals under software con-
trol. The timers are not cascadable. Four timer/counter
modes are available as listed in Table 2. Each counter
is capable of operating in either BCD or binary modes.
The contents of each counter may be read at any time
during system operation.

Table 2. Programmable Timer Functions
Operation

When terminal count is reached,

an interrupt request is generated.
This function is extremely useful
for generation of real-time clocks.

Divide by N counter. The output
will go Iwo for one input clock
cycle, and the period from one
low going pulse to the next is N
times the input clock period.

Output will remain high until
one-half the count has been
completed, and go Iwo for the
other half of the count.

Function

Interrupt on
terminal count

Rate generator

Square-wave
rate generator

Software Output remains high until soft-
Dual-Port/Local Memory triggered ware loads count (N). N counts
A portion or all of the DRAM memory can be selected strobe after count is '°a‘?ed' output
to be dual-port (shared) memory. Both the starting and goes low for one input clock
ending addresses are set on 256k byte boundaries period.
using jumpers on the board. Any DRAM memory that
is not configured as dual-port memory is local (single-
port) memory available only to the CPU.
4GB eprOM “ 8 Eprom
7z 7 7
M8 ska ] EPROM 16 MB N 16 MB N
NN\ muLTiBus ® X\ \\\\ “MuLTieus®
AL Aooress \\ MULTIBUS ® 2MB ADDRESS
512KB SPACE 45MB ADDRESS DRAM | SPACE
SPACE 1MB
pRAM e 512 KB AN\ -
1MB
0 . \\\\ o L_DRAM

Fig. 2A. Real Address Mode
iSBC® 386/21 Board
Memory Map

Fig. 2B PVAM iSBC® 386/24
Board Memory Map

Fig. 2C. PVAM iSBC® 386/22
Board Memory Map
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Serial 1/0

The iSBC 386/2x board includes one RS232C serial
channel, which is configured as an asynchronous,
DTE interface. Data rates up to 19.2k baud may be
selected. The serial channel can connect either to a
host system for software development or to a stand
alone terminal for field diagnostic support. For stand
alone use, unhosted monitor software needs to be pro-
grammed by the user into the local EPROM memory.
The serial channel may also be connected to a
modem to provide remote diagnostic support or to
download program codes. The physical interface is
a 10-pin ribbon-style connector located on the front
edge of the board.

iSBX™ Interface

For iISBX MULTIMODULE support, the iSBC 386/2x
CPU board provides an 8/16-bit iSBX connector that
may be configured for use with either 8- or 16-bit,
single or double-wide iISBX MULTIMODULE boards.
Using the iSBX interface, a wide variety of specializ-
ed /O functions can be added easily and inexpen-
sively to the iSBC 386/2x board.

Reset Functions

The iSBC 386/2x boards are designed to accept an
Auxilliary Reset signal via the boards’ P2 interface.
In this way, system designs that require front panel
reset switches are supported. The iSBC 386/2x boards
use the AUX reset signal to reset all on-board logic
(excluding DRAM refresh circuitry) and other boards
in the MULTIBUS system. The iSBC 386/2x boards
will also respond to an INIT reset signal generated
by another board in the system.

LED Status Indicators

Mounted on the front edge of the iISBC 386/2x board
are four LED indicators that indicate the operating
status of the board and system. One LED is used to
show that an on-board parity error or a MULTIBUS
bus parity error has occurred. A second LED indicates
that a MULTIBUS or iSBX bus access timeout has
occurred. The third LED is triggered by the start of
an 80386 bus cycle and will turn off if the 80386 CPU
stops executing bus cycles. The fourth LED will light
under software control if the program writes to a
specific I/O location.

MULTIBUS® SYSTEM ARCHITECTURE
Overview

The MULTIBUS system architecture includes three
bus structures: the MULTIBUS system bus, the iLBX
local bus extension and the iSBX MULTIMODULE
expansion bus. Each bus structure is optimized to
satisfy particular system requirements. The system
bus provides a basis for general system design in-
cluding memory and /O expansion as well as
multiprocessing support. The iLBX bus, which is
usually used for memory expansion, is not supported
by the iSBC 386/2x boards since all DRAM memory
is located on-board. The iSBX bus provides a low cost
way to add 1/O to the board.

System Bus — IEEE 796

The MULTIBUS system bus is Intel’s industry stand-
ard, IEEE 796, microcomputer bus structure. Both 8-
and 16-bit single board computers are supported on
the |IEEE 796 structure with 24 address and 16 data
lines. In its simplest application, the system bus allows
expansion of functions already contained on a single
board computer (e.g., memory and digital I/O).
However, the IEEE 796 bus also allows very powerful
distributed processing configurations using multiple
processors, I/0 boards, and peripheral boards. The
MULTIBUS system bus is supported with a broad array
of board level products, VLSI interface components,
detailed published specifications and application
notes.

System Bus — Expansion Capabilities

The user can easily expand or add features to his
system by adding various MULTIBUS boards to his
system. Products available from Intel and others in-
clude: video controllers; D/A and A/D converter
boards; peripheral controller cards for floppy disk,
hard disk, and optical disk drives; communica-
tions/networking boards; voice synthesis and recogni-
tion boards: and EPROM/bubble memory expansion
boards.

System Bus — Multimaster Capabilities

For those applications requiring additional process-
ing capacity and the benefits of multiprocessing (i.e.,
several CPUs and/or controllers sharing system tasks
through communication over the system bus), the
iSBC 386/2x boards provide full system bus arbitra-
tion control logic. This control logic allows up to four
bus masters to share the system bus using a serial
(daisy chain) priority scheme. By using an external
parallel priority decoder, this may be extended to 16



intel

iSBC® 386/21/22/24/28 Series CPU Boards

bus masters. In addition to multiprocessing, the
multimaster capability also provides a very efficient
mechanism for all forms of DMA (Direct Memory
Access) transfers.

iSBX™ Bus MULTIMODULE™ On-Board
Expansion

One 8-/16-bit iSBX MULTIMODULE interface is pro-
vided on the iSBC 386/2x microcomputer boards.
Through this interface, additional on-board 1/0 func-
tions may be added, such as parallel and serial 1/O,
analog 1/0, small mass storage device controllers (e.g.,
floppy disks), BITBUS Control, and other custom inter-
faces to meet specific needs. Compared to other alter-
natives such as MULTIBUS | boards, iSBX modules
need less interface logic and power, and offer simpler
packaging and lower cost. The iSBX interface con-
nector on the iISBC 386/2x boards provides all the
signals necessary to interface to the local on-board
bus, and is compatible with both 8-bit and 16-bit
MULTIMODULES. A broad range of iSBX MULTI-
MODULE options are available from Intel. Custom
iSBX modules may also be designed using Intel’s
“MULTIBUS | Architecture Reference Book’ (order
no. 210883) as a guide.

SOFTWARE SUPPORT
Operating Systems

Both the iRMX 286 Release 2 operating system and
the System V/386 UNIX*-based operating system will
support the iSBC 386/2x boards.

The iRMX 286 Release 2 operating system is a real-
time multi-tasking and multi-programming software
system capable of executing all the configurable layers
of the iRMX 286 operating system on the 80386
microprocessor and the iSBC 386/2x single board
computers. Up to 16 MB of physical system memory
is supported. The iRMX 286 Operating System also
allows the user to take advantage of the hardware
traps built into the 80386 processor that provide ex-
panded debug capabilities and increased code
reliability.

The iRMX 286 Release 2 operating system is design-
ed to support time-critical applications requiring real
time performance in the industrial automation, finan-
cial, medical, communications, and data acquisition
and control (including simulation) marketplaces.

*UNIX is a trademark of AT&T Bell Labs

Application code written under the iRMX 86 operating
system can also run on the iSBC 386/2x boards. The
code must first be recompiled using Intel’s 286 com-
pilers and then run under iRMX 286 release 2 soft-
ware. Application code will require only minor
changes.

Applications software written for Release 1 of the
iRMX 286 Operating Systems is upward compatible
with iRMX 286 Release 2 software. Assembly and
many high level languages are supported by the iRMX
Operating System and Intellec Series |l and Series
IV development systems. Language support for the
iSBC 386/2x boards in real address mode includes
Intel’s ASM 286, PL/M 286, PASCAL 286, and FOR-
TRAN 286. Programs developed in these languages
can be downloaded from an Intel Series Ill or IV
Development System to the iSBC 386/2X boards via
the iISDM Release 3 System Debug Monitor. The iSDM
release 3 monitor also provides on-target program
debugging support including breakpoint and memory
examination features.

For customers preferring a UNIX-based operating
system, Intel will offer System V/386. Intel’s System
VI386 is a fully licensed derivative of UNIX V.3 enhanc-
ed by Intel to provide device driver support for Intel
board products plus other features that yield greater
flexibility, increased reliability, and easier configura-
bility. Intel’s System V/386 operating system has been
optimized for use with the 80386 microprocessor and
supports such features as on-chip memory manage-
ment and protection that provide ease of portability
and higher performance.

Languages and Tools

A wide variety of languages will be available for the
iRMX and System V/386 operating systems. For the
iRMX 286 Release 2 operating system, Intel will be
offering UNIX, ASM 286, Pascal 286, PL/M 286, C 286,
and FORTRAN 286. For the System V/386 Operating
System several different software vendors will be pro-
viding complete selections of languages, including
ASM, C, PASCAL, FORTRAN, COBOL, RPG, PL1,
BASIC, and Artificial Intelligence programming
languages LISP and Arity/Prolog. Software develop-
ment tools will include PSCOPE Monitor 386 (PMON
386 and DMON 386), Softscope 286 (for iRMX 286
Release 2), and an ICE 386 in-circuit-emulator.
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System Compatibility

The iSBC 386/2x Single Board Computers are com-
plemented by a wide range of MULTIBUS hardware
and software products from over 200 manufacturers
worldwide. This product support enables the designer
to easily and quickly incorporate the iSBC 386/2x
boards into his system design to satisfy a wide range
of high performance applications.

Applications that use other 16-bit MULTIBUS single
board computers (such as Intel’s iSBC 286/10A and
iSBC 286/12 8 MHz, 80286 based single board com-
puters) can be easily upgraded to use the iSBC 386/2x
boards. Only minor changes to hardware and systems
software (for speed and I/O configuration dependent
code) may be required.

BOARD SPECIFICATIONS

Word Size

Instruction — 8, 16, 24, 32 or 40 bits
Data — 8, 16, 32 bits

System Clock

80386 CPU — 16 MHz
Numeric Processor — 80287 module — 10 MHz

Cycle Time

Basic Instruction — 16 MHz — 125 ns (assumes
instruction in queue)

Note: Basic instruction cycle is defined as the fastest
instruction time (i.e. two clock cycles)

DRAM Memory

On-board parity memory:
iSBC 386/21 board — 1M byte
iSBC 386/22 board — 2M bytes
iSBC 386/24 board — 4M bytes
iSBC 386/28 board — 8M bytes

Memory expansion — One additional plug-in module:
iSBC MM01 — 1M byte
iSBC MM02 — 2M bytes
iSBC MM04 — 4M bytes
iSBC MM08 — 8M bytes

Maximum Addressable Physical Memory —
16 Megabytes (protected virtual address mode)
1 Megabyte (real address mode)

EPROM Memory

Number of sockets — Two 32-pin JEDEC Sites
(compatible with 28-pin and 32-pin devices)

Sizes accommodated — 64 kb (8k x 8), 128 kb
(16k x 8), 256 kb (32k x 8), 512 kb (64k x 8), 1 Mb
(128k x 8), 2 Mb (256k x 8)

Device access speeds — 130 to 320 ns
Maximum memory — 512k bytes with 27020 (2M bit)
EPROMs

I/0 Capability

Serial Channel —

Type — One RS232C DTE asynchronous channel
using an 8251A device

Data Characteristics — 5-8 bit characters; break
character generation; 1, 12, or 2 stop bits; false start
bit detection; automatic break detect and handling;
even/odd parity error generation and detection

Speed — 110, 150, 300, 600, 1.2 kb, 2.4 kb, 4.8 kb,
9.6 kb, 19.2 kb

Leads supported — TD, RD, RTS, CTS, DSR, RI, CD,
SG

Connector Type — 10 pin ribbon

Expansion — One 8/16-bit iSBX interface connector
for single or double wide iISBX MULTIMODULE board.

Interrupt Capacity

Potential Interrupt Sources — 21 (2 fixed, 19 jumper
selectable)

Interrupt Levels — 16 using two 8259A devices and
the 80386 NMI line

Timers

Quantity — Two programmable timers using one 8274
device

Input Frequency — 1.23 MHz +0.1%
Output Frequencies/Timing Intervals
Single Counter

Function Min Max
Real-time interrupt 163 usec | 533 ms
Rate Generator 188 Hz 615 kHz

Square-wave rate generator | 188 Hz 615 kHz
Software triggered strobe 1.63 usec | 533 ms

Interfaces

MULTIBUS Bus — All signals TTL compatible
iSBX Bus — All signals TTL compatible
Serial /10 — RS 232C, DTE

MULTIBUS® DRIVERS

Function Type Sink Current (ma) |
Data Tri-State 64
Address Tri-State 24
Commands Tri-State 32
Bus Control | Open Collector 16/32
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Power Requirements

iSBC 386/2x board
Maximum: +5V, 13A
+12V, 35 ma
Typical:  +5V, 9A
+12V, 20 ma
Note: Does not include power for iSBX module,

EPROM memory, or added iSBCMMOx memory
module.

Environmental Requirements

Operating Temperature — 0 to 60°C at 300 LFM
Relative Humidity — 0 to 85% noncondensing
Storage Temperature — —40 to 70°C

Physical Characteristics

Dimensions
Width — 12.00 in. (30.48 cm)
Height — 7.05 in. (1791 cm)
Depth — 0.86 in. (2.18 cm), 1.62 in. (4.11 cm) with
added memory module

Recommended Minimum Cardcage Slot Spacing
1.2 in. (3.0 cm), with or without iSBX
MULTIMODULE
1.8 in. (4.6 cm), with added iISBC MMOx memory
module

Approximate Weight
26 oz. (738 gm)
29 oz. (823 gm), with added iSBC MMOx memory
module

Reference Manual

149094 — iSBC 386/21/22/24/28 Hardware Reference
Manual (order separately)

Ordering Information

Part Number Description

16 MHz 80386 MULTIBUS | CPU
Board with 1 MB DRAM Memory
16 MHz 80386 MULTIBUS | CPU
Board with 2 MB DRAM Memory
16 MHz 80386 MULTIBUS | CPU
Board with 4 MB DRAM Memory
16 MHz 80386 MULTIBUS | CPU
Board with 8 MB DRAM Memory
1 MB Parity DRAM Memory

SBC38621
SBC38622
SBC38624
SBC38628
SBCMMoO1
SBCMMoO2
SBCMMO04
SBCMMO08

Mating Connectors

Expansion Module

2 MB Parity DRAM Memory

Expansion Module

4 MB Parity DRAM Memory

Expansion Module

8 MB Parity DRAM Memory

Expansion Module

. No. of Centers Connector . Vendor Part

Function Pins (in) Type Vendor Number*
iSBX Bus 44 0.1 Soldered Viking 000293-0001
Connector
Serial RS232C 10 01 Flat Crimp 3M 3399-6010
Connector
P2 Interface 60 0.1 Flat Crimp Kel-AM RF30-2803-5
Edge Connector T&B Ansley A3020




ALABAMA

| Corp.
5015 Bradiord Drive

Hunlsvlll 3580!
: (205) 830- 4010

ARIZONA

Intel

11225 28 Drive
Suite 214D

Phoenix

Tel: (soz) 8694980

Intei Corp.

1161 N El Dorado Place
Suite 3¢

Tucson 857

Tel: (602) 299-6815

CALIFORNIA

Intel
21515 Vamwen Street
Suite

Canoga Park 91303

Tel: (818) 704-8500

Intel Corp.

2250 E. Impenal Highway
Suite 218

El Segundo 90245
Tel: (213) 640-6040

Intet Corp.

1510 Aden Way. Suite 101
Sacramento 9581

Tel: (916) 920-8096

Intel Corp.

4350 Executive Drive
gute 105

San Diego 92121
(619) 452-5880

Intel Corp.*
2000 Easl 4th Street

2
TWX: 910-595-1114

Intel Corp.*

San Thomas 4

2700 San Thomas Expressway
Santa Clara, GA 95051

Tel: (408) 986-8086
910-338-0255

COLORADO

Intel_Corp.

3300 Mitchell Lane, Suite 210
Boulder 80301

Tel: (303) 442-8088

IntelCorp,
444 Nonhpark Drive

Solorado. Springs_80907
Tel: (303) 594-6622

intel Corp.*

650 S. cneny Street
Suite 915

Denver 80222

Tel: (303) 321-8086
TWX: 910-931-2289

‘CONNECTICUT
intel Corp.
26 Mil Piain Road

Danbury 06810
Tel: (203) 748-3130
TWX: 710-456-1199

EMC Corp.
222 Summer, Stroet
Stanford 0690

: (203) Ser2004

FLORIDA

Intel Corp.

242 N Wesunonle Drive
Suite 1!

Altamonle Springs 32714
Tel: (305) 869-5588

Intel_Corp.
6363 N, o Way, Sute 100
Ft. Lauderdale
Tet, @05) 1714 6500
TWX: 510-956-9407

DOMESTIC SALES OFFICES

FLORIDA (Cont'd)
Intel Corp.

11300 4lh Street North
Suite 170

St. Petersburg 33702
Tel: (813) 577-2413

GEORGIA

a0 Pomle Parkway

uite
Norarons. 30082
Tel: (404) 449.0541

ILLINOIS
Intel Corp.

N. Marlln ale Road, Suite 400
601

300
Schaumburg
Tel: (312) 3103031

INDIANA

Intel Corp.
8777 Pu!due Road

lndlanapolls 46268
Tel: (317) 875-0623

10WA

Intel Corp.
St Andrews Buildin
1930 St Andrews Drive N.E
Cedar, Rapids 92402
(319) 393-5510

KANSAS

Intet Corp.
8400 W 10th Street
Suvl 17 210

b0 (913) P
MARYLAND

Intel Corp.
7321 Ea!kway Drive South

Suit

Hamwe 21076

Tel: (301) 796-7500
: 710-862-1944

Intel_Corp.

7833 Walker Drive
Greenbelt 20770
Tel: (301) 4411020

MASSACHUSETTS

Inlel Corp.*
/estford Corp Center
3 Carhsle

Tel: (6|7J 692-3222
TWX: 710-343-6333

MICHIGAN

Intel Corp.
7071 Orchard Lake Road
Suite 100

West Bloomfield 48033
Tel: (313) 851-8096

MINNESOTA

intel_Corp.

300 W P30m street
Suite~

E!Ioomlnglon 55431
Tel: (612) 835-6722
TWX: 910-576-2867

MISSOURI

Intel
20 Earm City Expressway

131
Barih Chy 63045
Tel: (314) 291-1990

NEW JERSEY

Intel Corp.*

Parkway 109 Office Center
328 Newman Springs Road
Red Bank 07701

Tel: (201) 747-2233

intel Corp.
75 Livingston Avenue
First Floor

Roseland 07068
Tel: (201) 740-0111

NEW MEXICO

Intel Corp.

8500 Menua! Boulevard N.E.
Suite B 295
Albuquerque_87112

Tel: (505) 292-8086

NEW YORK

Intel Corp.*
300 Vanderbilt Motor Parkway
Hauppauge 11
Tel: (516) 231-3300
TWX: 510-227-6236
Intel Corp.
Suite 2B Hollowbrook Park
15 Myers Corners Road
Wappinger Fans 12590

4) 2

Tel: (91
:510- 248 3060

Intel Corp.*

21 Wiite Spruce Boulevard

Rochester

Tel (716) 424 1050
510-253-7391

NORTH CAROLINA

intel Corp.
5700 Executive Center Drive
Suite 213

Charlotte 28212

Tel: (704) 568-8966

Imel Corp.
Wych« Road

S
Ralelg 2
Tel: (919) 781 8022

OHIO

Intel Corp.*
6500 Poe Avenue

Tel?’l (513) 890-5350
TWX: 810-450-2528

Intel Corp.*

Chagrin Brainard Bldg. No. 300
1 Chagrin_Boulevard

Seveland a2

Tel: (216) 464 5736

TWX: 810-427-9298

OKLAHOMA

intel Corp.

6801 N. Broadway
Suite 115

Oklahoma City 73116
Tel: (405) 848-8086

OREGON

Intel Corp.

10700 SAW. Beaverton
Hillsdale Highway
Suite 22

Beaverton 97005

Tel: (503) 641-8086
TWX: 910-467-8741
PENNSYLVANIA

Intel. Corp.

513 Cedar Cliff Drive
Camphull 17011
Tel: (717) 737-5035

intel Corp.*
455 Pennsyivania Avenue

TWX: 5066120

Intel Corp.*

400 Penn Center Boulevard
Suite 610

Pittsburgh 15235

Tel: (412) B2a4070

PUERTO RICO

IntelMicroprocessor Corp.
South Industrial

Las Piedras 00671

Tel: (809) 733-3030

TEXAS

Intel Corp.

313 E. Anderson Lane
Suite 3

Austin

Tel: (512) 454 3628

TEXAS (Cont'd)

Intel_Corp.*

12300 Ford Road

Sune 8

Dalla:

Tel 1214) 24v aoe7
910-860-5617

Intel &

?22 S.W. Freeway

Houslon 77074

Tel: (713) 988-8086

TWX: 910-881-2490

Industrial Digital Systems Corp.

5925 Sovereign

Suite

Houston

Tel: (7|3)998942|

UTAH

Intel
5201 Green Street

Suite
Muvr
Tel: (801) 263—8051

VIRGINIA

intel Corp.
1603 Santa Rosa Road

uite 109

Richmond 23288

Tel: (804) 282-5668

WASHINGTON

Intel Corp.

110 110th Avenue N.E.

Suite 510
910-443:3002

Intet Corp.
408 N. Mullan Road

Tel: (509) 928-8086
'WISCONSIN

Intel

450 N Sunnyslope Road
Suite 130

Chancellory Patk |
Brookfiel

Tel: (414) 784»8087

CANADA
BRITISH COLUMBIA
Intel Semiconductor of Canada,
301-2245 W. Broadway
Vancouver V6K 2E4
Tel: (604) 738-6522
ONTARIO
Inlel Semiconductor_of Canada,
650 Queensview Drive
K2B 8H6
Tel: (613) 829-9714
TELEX: 053-4115
Intel Semiconductor of Canada,
190 Atiwell Drive
Suite 500
Rexdale MOW 6H8
Tel:_(416) 675-2105
TELEX: 06983574
QUEBEC

Intel Semiconductor of Canada,
620 St. Ivd.

Tel: (514) 694-9130
TWX: 514-694-9134

*Field Application Location



BELGIUM

Intel Corporation S.A.

Parc Seny

Rue dy Yhouiin a Papier 51
ite

87160’ Brussels

Tel: (02)661 07 11

TELEX: 24814

DENMARK

intel Denmark A/S*
Glentevej 61 - 3rd_Floor
DK-2400 Copenhagen
Tel: (01) 19 80 33
TELEX: 19567

FINLAND

Intel Finland OY
Ruosilantie 2
000390  Helsinki
Tel: (0) 544
T 135" 53"

FRANCE

Intel Parns

1 Rue Edison, BP 303

78054 Saint-Quentin en Yvelines
Tel: (33) 1 30 64 60 00
TELEX: 69901677

EUROPEAN SALES OFFICES

FRANCE (Cont'd)
Imel_Corporaton, S.ARL

immeuble BBC
4 Quai des Etroits
69005_Lyon

Tel: (7) 842 40 89
TELEX: 305153

WEST GERMANY

Intel Semiconductor GmbH*
Seidlstrasse 27
Munchen 2
Tel. (89) 53891
TELEX: 05-23177 INTL D

Intel Semicondugctor GmbH*
Mainzerstrasse 75

D- 0 Wiesbaden 1

Tel: (6121) 70 08 74
TELEX: 04168183 INTW D

Intel Semiconductor GmbH
Bruckstrasse 61
7012 Fellbach

T ) s
Telex odhezt wies o

Intel Semiconductor GmbH*
Hohenzollernstrasse 5°
3000 Hannover 1

Tel: (511) 34 40

TELEX: 923625 |NTH D

ISRAEL

Intel Semiconductors Lid.*
Atidim Industrial Park
Neve

Dvora Hanevia

Bldg No. 13, 4th Floor
PO. Box 43202

Tel Aviv 61430

Tel: 3-491099/8

Telex: 371215

ITALY

Intel Corporation ltalia Spa*
Milanofiori, Palazzo

20094 Assago (Milano)

Tel: (02) 824 40 71
TELEX: 315183 INTMIL

NETHERLANDS

IntelSemiconductor Nederland B.V.*
Alexanderpoort Building

Marten Meesweg 93

3068 Rolterdam

Tel: (10) 21 23 77

TELEX: 22283

NORWAY

Intel Norway A/S
PO. Box 92
Hvamveien 4

n
Tel: (2) 742 420
TELEX: 18018

SPAIN

Intel Iberia
Calle Zuvbaran
28-1 IZQ

28010
Tel (34) 450 40 04
TELEX: 46880

SWEDEN

Intel Sweden AB.*
Dalvagen 24
-171_36 Solna
Tel:_8/7340100
TELEX: 12261

SWITZERLAND

Intel Semiconductor AG.*
Talackerstrasse 17
3|52 Glaﬂbrugg postfach

o 355°30
TeLeX s 7me Ton om

UNITED KINGDOM

Ipnlel Corporauon (UK) Ltd.*
i

Swlndon W|I|sh|re SN3 1RJ
Tel: (793) 696 000

TELEX: 444447 INT SWN

*Field Application Location

EUROPEAN DISTRIBUTORS/REPRESENTATIVES

AUSTRIA

Bacher Elekronische Geracte Gmbt
Rolenmuehigesse

Tor! (222) 'G5 56 a6
TELEX: 11532 BASAT A

W. Moor GmbH
Slorcher:l%asse 11n
A-1150 n

- e
Tel. 222-85 86 46
BELGIUM

Inelco Belgium S.A.

Ave, des Crox de Guerre 94
B1120

Tel (021) 5% 01 60

TELEX: 25441

DENMARK

T Mutikomponent A/S
Naverland

DK-2600 Glosl,rup

Tel: (02) 45 66 45
X 33355

FINLAND

Oy Fintronic AB
Melkonkalu 24

SF-00210 Helsvnko 2'

Tel: (0) 692 60 2

TELEX: 124 224 F'ron SF

FRANCE

Generim

Z1. de Courtaboeut

Avenue de la Baltique
F-91943 Les Ulis CedexBPBB
Tel (1) 907 78

TELEX: F691700

Jermyn S.A
Ie, Avenue de Jean-aures
£:94600 Chosy.Le-

Tek (1) 883 12 0

TELEX: 260 96

Metrologie

La Tour d' Asnieres
4, Avenue Laurent Cely
F-92606-Asnieres

Tel: (1) 790 62 40
TELEX: 611-448

FRANCE (Cont'd)
Tekelec Airtronic

TELEX: 204552 *
WEST GERMANY

Computer 2000
Garmischer Strasse 4-6

TELEX 52‘4562

Electronic 2000 Vertriebs A.G.
Slamgrubemn 12

0-8000 Munich 32

Tel: (89) 42 00

TELEX: 522561 EEC 3]

Jermyn GmbH
Postfach 11 BU
Schulstrasse

D-6277 Bad Camberg
Tel: (06434) 231

TELEX: 484426 JERM D

CES Computer Electronics Systems
GmbH

Gutenbergstrasse 4
2359 Henstedt-Ulzburg
Tel (04193) 4026
TELEX: 2180260

Metrologie GmbH
Hansas"asse 15

TELEX: 5213189

Proelectron Vertriebs GmbH
lax Planck Strasse 1-3
D-6072 Dreieich

Tel: (6103) 33564

TELEX: 417983

IRELAND
Micro  Marketing
Glenageary Ofe Park
Glenageary

Co. Dublin

Tel (1) 85 62 88
TELEX: 31584

ISRAEL

Eastronics Ltd.
11 _Rozanis _Street
P.O. Box 39300
Tel Aviv 61390
Tel: (3) 47 51 51
TELEX: 33638

ITALY

Electra 3S S.P.A
Viale Elvezia, 18
1 20154 Milano
Tel: (2) 34 97 51
TELEX: 332332

Intesi

Milanofiori Pal. E/5
1-20090 Assago
Milano

Tel: (2) 82470
TELEX: 311351

NETHERLANDS

Koning & Hartman
Koperwer! 30

2544 EN's Gravenhage
Tel: 31 (76) 210.101
TELEX: 31528

NORWAY

Nordisk E\eklromc lNorge) A/S
Postoffice

Sovedvagens

1364 Hvalstad

Tel: (2) 846 210

TELEX: 17546

PORTUGAL

Ditram

Componentes E Electronica LDA
Av. Mbguel Bombarda, 133
P-1000 Li

Tel: (19}

TELEX: |4|82 BneksP

SPAIN

ITT SESA

Miguel Angel 21. 6 Piso
Madrid

Tel: (34) 14 1954 00
TELEX: 27461

Diode Esp:

Avenida De BVaSII 5
28020 Madrid

Tel: 455 36 86
TELEX: 42148

SWEDEN

Nordisk Electronik AB
Huvudstagatan 1

Box 1409

$-171 27 Solna

Tel: (8) 734 97 70
TELEX: 10547
SWITZERLAND

Industrade AG
Hemsvass

H-8304 Walhsellen
Tel: (01) 830 50 40
TELEX: 56788 INDEL CH

UNITED KINGDOM

Bytech Ltd

Unit 57

London Road

Early,

Berkshire RJ 12

Tel: (0734) 6|031

TELEX: 848215

Comway Mlcrosyslems Ltd.
Market " Street

Bracknell

Berkshire RJ 12 1QP
Tel: (344) 55333
TELEX: 847201

Jermyn Industries Vestry Estate
Oxford Road

Seven Oaks

Kent TN 14 SEU

Tel: (0732) 450144

TELEX: 95142

MED.L

East Lane Road
North Wemt

Middiosex HAS 7PP
Tel: (190) 49307
TELEX: 28817

Rapid Recall, Ltd.
Rapid _House/Denmark St
Tel: (494) 26 271
TELEX: 837931
YUGOSLAVIA
H R Mlcroelecnomcs Enterprises
PO Box
n Jose, Calllorma 95150
108/978-8000

\'el 4
TELEX: 278-! 559



iSBC® 386/21/22/24/28 Series CPU Boards
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INTEL CORPORATION (U.K.) Ltd., Swindon, United Kingdom; Tel. (0793) 696 000
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