
























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































inter �I�S�B�C�~� 188/56 ADVANCED COMM COMPUTER 

SUPPORT FOR THE 80130 
COMPONENT 

Intel does not support the direct processor execu­
tion of the iRMX nucleus primitives from the 80130 
component. The 80130 component provides timers 
and interrupt controllers. 

EXPANSION 

EPROM Expansion 

Memory may be expanded by adding Intel compati­
ble memory expansion boards. The universal site 
memory can be expanded to six sockets by adding 
the iSBC 341 MUL TIMODULE board for a maximum 
total of 192K bytes of universal site memory. 

iSBXTM MUL TIMODULETM Expansion 
Module 

Two 8-bit iSBX MUL TIMODULE connectors are pro­
vided on the iSBC 188/56 board. Using iSBX mod­
ules additional functions can be added to extend the 
I/O capability of the board. In addition to specialized 
or custom designed iSBX boards, there is a broad 
range of iSBX MUL TIMODULE boards from the Intel 
including parallel I/O, analog I/O, IEEE 488 GPIB, 
floppy disk, magnetic bubbles, video and serial I/O 
boards. 

The serial I/O MUL TIMODULE boards available in­
clude the iSBX 354 Dual Channel Expansion MUL TI­
MODULE board. Each iSBX 354 MUL TIMODULE 
board adds two channels of serial I/O to the iSBC 
188/56 board for a maximum of twelve serial chan­
nels. The 82530 serial communications controller on 
the MUL TIMODULE board handles a large variety of 
serial communications protocols. This is the same 
serial controller as is used on the iSBC 188/56 
board to offer directly compatible expansion capabil­
ity for the iSBC 188/56 COMMputer board. 

MUL TIBUS® INTERFACE 

The iSBC 188/56 Advanced COMMputer board can 
be a MUL TIBUSmaster or intelligent slave in a mul­
timaster system. The iSBC 188/56 board incorpo­
rates a flag byte signalling mechanism for use in 
multiprocessor environments where the iSBC 
188/56 board is acting as an intelligent slave. The 
mechanism provides an interrupt handshake from 
the MUL TIBUS System Bus to the on-board-proces­
sor and vice-versa. 

8-17 

The Multimaster capabilities of the iSBC 188/56 
board offers easy expansion of processing capacity 
and the benefits of multiprocessing. Memory and 
I/O capacity may be expanded and additional func­
tions added using Intel MUL TIBUS compatible ex­
pansion boards. 

SPECIFICATIONS 

Word Size 

Instruction-8, 16, 24 or 32 bits 
Data Path-8 bits 
Processor Clock 82530 Clock DMAClock 

4MHz 8 MHz 4.9152 MHz 

Dual Port RAM 

iSBC 188/56 Board-256 bytes 

As viewed from the 80188-64K bytes 

As viewed from the MUL TIBUS System Bus­
Choice: 0, 16K or 48K 

EPROM 
iSBC® 188/56 

Size 
On Board 

Address Range 
Board Using: Capacity 

2732 4K 8K bytes FEOOO-FFFFFH 
2764 8K 16K bytes FCOOO-FFFFFH 

27128 16K 32K bytes F8000-FFFFFH 
27256 32K 64K bytes FOOOO-FFFFFH 
27512 64K 128K bytes EOOOO-FFFFFH 

Memory Expansion 
EPROM with 
ISBC® 341 Capacity Address Range 

Board Using: 

2732 24K bytes F8000-FFFFFH 
2764 48K bytes FOOOO-FFFFFH 
27128 96K bytes EOOOO-FFFFFH 
27256 192Kbytes COOOO-FFFFFH 

I/O Capacity 

Serial-8 programmable lines using four 82530 com­
ponents 

iSBX MUL TIMODULE-2 iSBX single-wide boards 
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Serial Communications Characteristics 

Synchronou&-Internal or external character syn­
chronization on one or two synchronous characters 

Asynchronous-5-8 bits and 1, 1 %, or 2 stop bits 
per character; programmable clock factor; break de­
tection and generation; parity, overrun, and framing 
error detection. 

Baud Rates 
Synchronous 

X1 Clock 

Baud Rate 
82530 Count Value 

(Decimal) 

64000 36 
48000 49 
19200 126 
9600 254 
4800 510 
2400 1022 
1800 1363 
1200 2046 
300 8190 

Asynchronous 
X16Clock 

Baud Rate 
82530 Count Value 

(Decimal) 

19200 6 
9600 14 
4800 30 
2400 62 
1800 83 
1200 126 
300 510 
110 1394 

Interfaces 

iSBXTM BUS 

The iSSC 188/56 board meets iSSX compliance lev­
el D8/8 DMA" 

MUL TIBUS® SYSTEM BUS 

The iSSC 188/56 board meets MUL TISUS compli­
ance level Master/Slave D8 M24 116 VO EL. 

SERIAL RS232C SIGNALS 

CD 
CTS 
DSR 

Carrier 
Clear to Send 
Data Set Ready 
Transmit Clock DTE TXC 

DTR 
RTS 
RXC 
RXD 

Data Terminal Ready 
Request to Send 
Receive Clock 
Receive Data 

SG 
TXD 
RI 

Signal Ground 
Transmit Data 
Ring Indicator 

RS422A/449 SIGNALS 

RC 
RD 
RT 
SD 
n 

Receive Common 
Receive Data 
Receive Timing 
Send Data 
Terminal Timing 

Environmental Characteristics 
Temperature: 0 to 55·C at 200 Linear Feet/Min. 

(LFM) Air Velocity 
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Humidity: to 90%, non-condensing (25°C to 
70°C) 

Physical Characteristics 
Width: 30.48 cm (12.00 in) 
Length: 17.15 cm (6.75 in) 
Height: 1.04 cm (0.41 in) 
Weight: 595 gm (21 oz) 

Electrical Characteristics 
The power required per voltage for the iSSC 188/56 
board is shown below. These numbers do not in­
clude the current required by universal memory sites 
or expansion modules. . 

Voltage Current Power 
(Volts) (Amps)typ. (Watts) typo 

+5 4.56A 22.8W 
+12 0.12A 1.5W 
-12 " 0.11A 1.3W 

Reference Manual 

iSSC 188/56 Advanced Data Communications Com­
puter Reference Manual Order Number 148209-001. 

ORDERING INFORMATION 
Part Number Description 

iSSC 188/56 8-Serial Channel Advanced Commu­
nicating Computer 
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iSBC® 534 

FOUR CHANNEL COMMUNICATION EXPANSION BOARD 

• Serial I/O Expansion Through Four • Jumper Selectable Interface Register 
Programmable Synchronous and Addresses 
Asynchronous Communications • 16·Blt Parallel I/O Interface Compatible 
Channels with Bell 801 Automatic Calling Unit 

• Individual Software Programmable • RS232C/CCITT V.24 Interfaces Plus 20 
Baud Rate Generation for Each Serial mA Optically Isolated Current Loop 
I/O Channel Interfaces (S~ckets) 

• Two Independent Progammable 16·Bit • Programmable Digital Loopback for 
Interval Timers Diagnostics 

• Sixteen Maskable Interrupt Request • Interface Control for Auto Answer and 
Lines with Priority Encoded and Auto Originate Modems 
Programmable Interrupt Algorithms 

The iSBC 534 Four Channel Communication Expansion Board is a member of Intel's complete line of memory 
and I/O expansion boards. The iSBC 534 interfaces directly to any Single board computer via the MUL TIBUS 
to provide expansion of system serial communications capability. Four fully programmable synchronous and 
asynchronous serial channels with RS232C buffering and provision for 20 mA optically isolated current loop 
buffering are provided. Baud rates, data formats, and interrupt priorities for each channel are individually 
software selectable. In addition to the extensive complement of EIA Standard RS232C signals provided, the 
iSBC 534 provides 16 lines of RS232C buffered programmable parallel I/O. This interface is configured to be 
directly compatible with the Bell Model 801 automatic calling unit. These capabilities provide a flexible and 
easy means for interfacing Intel iSBC based systems to RS232C and optically isolated current loop compatible 
terminals, cassettes, asynchronous and synchronous modems, and distributed processing networks. 
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FUNCTIONAL DESCRIPTION 

Communications Interface 

Four programmable communications interfaces. us­
ing Intel's 8251A Universal Synchronous/Asynchro­
nous Receiver/Transmitter (USART) are contained 
on the board.· Each USART can be programmed by 
the system software to individually select the desired 
asynchronous or synchronous serial data transmis­
sion technique (including IBM Bisync). The mode of 
operation (i.e., synchronous or asynchronous), data 
format, control character format, parity, and baud 
rate are all under program control. Each 8251A pro­
vides full duplex, double buffered transmit and re­
ceive capability. Parity, overrun, and framing error 
detection are all incorporated in each USART. Each 
set of RS232C command lines, serial data lines, and 
signal ground lines are brought out to 26-pin edge 
connectors that mate with RS232C flat or round ca­
bles. 

16·Blt Interval Timers 

The iSBC 534 provides six fully programmable and 
independent BCD and binary 16-bit interval timers 
utilizing two Intel 8253 programmable interval 
timers.· Four timers are available to the systems de­
signer to generate baud rates for the USARTs under 
software control. Routing for the outputs from the 
other two counters is jumper selectable. Each may 
be independently routed to the programmable inter­
rupt controller to provide real time clocking or to the 
USARTs (for applications requiring different transmit 
and receive baud rates). In utilizing the iSBC 534, 
the systems designer simply configures, via soft­
ware, each timer independently to meet system re­
quirements. Whenever a given baud rate or time de­
lay is needed, software commands to the program­
mable timers select the desired function. Three 
functions of these Jimers are supported on the iSBC 
534, as shown in Table 1. The contents of each 
counter may be. read at any time during system oper­
ation. 

8-20 

Table 1. Programmable Timer Functions 

Function Operation 

Interrupt on When terminal count is 
terminal count reached an interrupt request is 

generated. This function is 
used for the generation of real-
time clocks. 

Rate generator Divide by N counter. The output 
will go low for one input clock 
cycle and high for N-1 input 
clock periods. 

Square wave Output will remain high for one-
rate generator half the count and low for the 

other half of the count. 

Interrupt Request Lines 

Two independent Intel 8259A programmable inter­
rupt controllers (PIC's) provide vectoring for 16 inter­
rupt levels.· As shown in Table 2, a selection of 
three priority processing algorithms is available to 
the system deSigner. The manner in which requests 
are serviced may thus be configured to match sys­
tem requirements. Priority assignments may be re­
configured dynamically via software at any time dur­
ing system operation. Any combination of interrupt 
levels may be masked through storage, via software, 
of a single byte to the interrupt mask register of each 
PIC. Each PIC's interrupt request output line may be 
jumper selected to drive any of the nine interrupt 
lines on the MlJL TIBUS. 

Table 2. Interr!Jpt Priority Options 

Algorithm Operation 

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

lowest. 

Auto- Equal priority. Each level, after 
rotating receiving service, becomes the 

lowest priority level until next 
interrupt occurs. 

Specific System software assigns 
priority lowest priority level. Priority of 

all other levels based in 
sequence numerically on this 
assignment. 
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ISBC@ 534 COMMUNICATION BOARD 

Interrupt Request Generation-As shown in Table, 
3, interrupt requests may originate from 16 sources. 
Two jumper selectable interrupt requests (8 total) 
can be automatically generated by each USART 
when a character is ready to be transferred to the 
MUL TIBUS system bus (i.e., receive buffer is full). or 
a character has been transmitted (transmit buffer is 
empty). Jumper selectable requests can be generat. 
ed by two of the programmable timers (PITs), and ,six 
lines are routed directly from peripherals to accept 
carrier detect (4 lines), ring indicator, and the Bell 
801 present next digit request lines. 

Systems Compatibility 

The iSBC 534 provides 16 RS232C buffered parallel 
I/O lines implemented utilizing an Intel 8255A pro· 
grammable peripheral interface (PPI) configured to 
operate in mode 0. 0 These lines are configured to 
be directly compatible with the Bell 801 automatic 
calling unit (ACU). This capability allows the 
iSBC 534 to interface to Bell 801 type ACUs and up 
to four modems or other serial communications de· 
vices. For systems not requiring interface to an ACU, 
the parallel I/O lines may also be used as general 
purpose RS232C compatible control lines in system 
implementation. 

o NOTE: 
Complete operational details on the Intel 8251A 
USART, the Intel 8253 Programmable Interval Tim· 
er, the Intel 8255A Programmable Peripheral Inter· 
face, and the Intel 8259A Programmable Interrupt 
Controller are contained in the Intel Component 
Data Catalog. 

Table 3. Interrupt ASSignments 

Interrupt 
Request PICO PIC 1 

Line 

0 PORTO RxRDY PIT 1 counter 1 
1 PORTOTx RDY PIT 2 counter 2 
2 PORT 1 RxRDY Ring Indicator (all ports) 
3 PORT 1 TxRDY Present next digit 
4 PORT 2 RxRDY Carri~r detect port 0 
5 PORT2Tx RDY Carrier detect port 1 
6 PORT 3 RxRDY Carrier detect port 2 
7 PORT 3 Tx RDY Carrier detect port 3 

SPECIFICATIONS 

Serial Communications Characteristics 

Synchronous- 5-8 bit characters; internal or exter· 
nal character synchronization; auto· 
matic sync insertion. 

Asynchronous- 5-8 bit characters; break character 
generation; 1, 1 Y2, or 2 stop bits; 
false start bit detection. 

Sample' Baud Rates(1) 
I 

Frequency(2) , 
(kHz, Software 

Baud Rate (Hz) 

Selectable) Synchronous Asynchronous 

+ 16 + 64 

153.6 - 9600 2400 
76.8 - 4800 1200 
38.4 38400 2400 600 
19.2 19200 1200 300 
9.6 9600 600 150 
4.8 4800 300 75 
6.98 6980 - 110 

NOTES: 
1. Baud rates shown here are only a sample subset of pos­
sible software programmable rates available. Any frequen· 
cy from 18.75 Hz to 614.4 kHz may be generated utilizing 
on·board crystal oscillator and 16-bit programmable inter· 
val. timer (used here as frequency divider). 
2. Frequency selected by 1/0 writes of appropriate 16-bit 
frequency factor to Baud Rate Register. 

Interval Timer and Baud Rate 
Generator Frequencies 

Input Frequency (On· Board Crystal Oscillator)-
1.2288 MHz ± 0.1 % (0.813 ,...S period, nominal) 

DuallTlmer 

Function Sln!!le Timer 
Counter 

(Two Timers 
cascaded) 

Min Max Min Max 

Real·Time 
58.25 

Interrupt 1.63/,s 53.3ms 3.26/,s 
minutes 

Interval 

Rate 
Generator 18.75 Hz 614.4 kHz 0.0029 Hz 307.2 kHz 
(Frequency) 
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Interfaces-RS232C Interfaces Physical Characteristics 

EIA Standard RS232C Signals provided and sup­
ported: 

Receive data Carrier detect 
Clear to send 
Data set ready 
Data terminal ready 
Request to send 
Receive clock 

Ring indicator 
Secondary receive data 
Secondary transmit data 
Transmit clock 
Transmit data 

Parallel I/o-a input lines, 8 output lines, all Signals 
RS232C compatible 

Bus-All signals MUL TIBUS system bus compatible 

1/0 Addressing 

The USART, interval timer, interrupt controller, and 
parallel interface registers of the iSBC 534 are con­
figured as a block of 16 1/0 address locations. The 
location of this block is jumper selectable to begin at 
any 16-byte 1/0 address boundary (Le., OOH, 10H, 
20H, etc.). 

110 Access Time 

400 ns USART registers 
400 ns Parallel 1/0 registers 
400 ns Interval timer registers 
400 ns Interrupt controller registers 

C 'bl C ompatt e onnectors 

Interface Pins Centers Mating Connectors (qty.) (In.) 

Bus 86 0.156 Viking 2KH43/9 AMK12 

Serial and 26 0.1 3m 3462-0001 or 
parallel 1/0 TI H312113 

C fbi 0 t I I t ompa I e 'P 0- so a ors 
Function Supplier Part Number 
Driver Fairchild 4N33 

General EI,ectric 
Monsanto 

Receiver Fairchild 4N37 
General Electric 
Monsanto 
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Width: 12.00 in. (30.48 cm) 

Height: 6.75 in. (17.15 cm) 

Depth: 0.50 in. (1.27 cm) 

Weight: 14 oz. (398 gm) 

Electrical Characteristics 

Average DC Current 

Voltage Without 
Opto-Isolators 

Vee = +5V 1.9 A, max 
Voo=+12V 275mA, max 
VAA = -12V 250·mA, max 

NOTE: 

With 
Opto-lsolators(1) 

1.9A, max 
420mA, max 
400mA, max 

1. With four 4N33 and four 4N37 opto·isolator packages 
installed in sockets provided to implement four 20 mA cur­
rent loop inteliaces. 

Environmental Characteristics 

Operating Temperature: O°C to + 55°C 

Reference Manual 

502140-002-iSBC 534 Hardware Referenc~ Manu­
al (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 Description 

SBe 534 Four Channel Communication Ex­
pansion Board 



iSBC® 544 
INTELLIGENT COMMUNICATIONS CONTROLLER 

• iSBC® Communications Controller • Ten Programmable Parallel I/O Lines 
Acting as a Single Board Compatible with Bell 801 Automatic 
Communications Computer or an Calling Unit 
Intelligent Slave for Communications • Twelve Levels of Programmable 
Expansion Interrupt Control 

• On-Board Dedicated 808SA • Individual Software Programmable 
Microprocessor Providing Baud Rate Generation for Each Serial 
Communications Control and Buffer I/O Channel 
Management for Four Programmable 
Synchronous/ Asynchronous Channels • Three Independent Programmable 

Sockets for Up To 8K Bytes of EPROM 
Interval Timer/Counters • 

16K Bytes of Dual Port Dynamic Read/ • Interface Control for Auto Answer and • Auto Originate Modem 
Write Memory with On-Board Refresh 

• Extended MUL TIBUS® Addressing 
Permits ISBC 544 Board Partitioning 
Into 16K-Byte Segments In a 
1-Megabyte Address Space 

The iSSC 544 Intelligent Communications Controller is a member of Intel's family of single-board computers, 
memory, I/O, and peripheral controller boards. The iSSC 544 board is a complete communications controller 
on a single 6.75 x 12.00 inch printed circuit card. The on-board 8085A CPU may perform local communications 
processing by directly interfacing with on-board read/write memory, nonvolatile read only memory, four syn­
chronous/asynchronous serial I/O ports, RS232/RS366 compatible parallel I/O, programmable timers, and 
programmable interrupts. 
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FUNCTIONAL DESCRIPTION 

Intelligent Communications Controller 

Two Mode Operation - The iSBC 544 board is 
capable of operating in one of two modes: 1) as a 
single board communications computer with all com­
puter and communications interface hardware on a 
single board; 2) as an "intelligent bus slave" that 
can perform communications related tasks as a pe­
ripheral processor to one or more bus masters. The 
iSBC 544 may be configured to operate as a stand­
alone single board communications computer with 
all MPU, memory and I/O elements on a single 
board. In this mode of operation, the iSBC 544 may 
also interface with expansion memory and I/O 
boards (but no additional bus masters). The iSBC 
544 performs as an intelligent slave to the bus mas­
ter by performing all communications related tasks. 
Complete synchronous and asynchronous I/O and 
data management are controlled by the on-board 

8085A CPU to coordinate up to four serial channels. 
Using the iSBC 544 as an intelligent slave, multi­
channel serial transfers can be managed entirely on­
board, freeing the bus master to perform other sys­
tem functions. 

Architecture - The iSBC 544 board is functionally 
partitioned into three major sections: I/O, central 
computer, and shared dual port RAM memory (Fig­
ure 1). The I/O hardware is centered around the four 
Intel 8251A USART devices providing fully program­
mable serial interfacing. Included here as well is a 
10-bit parallel interface compatible with the Bell 801 
automatic calling unit, or equivalent. The I/O is un­
der full control of the on-board CPU and is protected 
from access by system bus masters. The second 
major segment of the intelligent communications 
controller is a central computer, with an 8085A CPU 
providing powerful processing capability. The 8085A 
together with on-board EPROM/ROM, static RAM, 
programmable timers/counters, and programmable 
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Figure 1. iSBC® 544 Intelligent Communications Controller Block Diagram 
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interrupt control provide the intelligence to manage 
sophisticated communications operations on-board 
the iSBC 544 board. The timer/counters and inter­
rupt control are also common to the I/O area provid­
ing programmable baud rates to the USARTs and 
prioritizing interrupts generated from the USARTs. 
The central computer functions are protected for ac­
cess only by the on-board 8085A. Likewise, the on­
board 8085A may not gain access to the system bus 
when being used as an intelligent slave. When the 
iSBC 544 is used as a bus master, the on-board 
8085A CPU controls complete system operation ac­
cessing on-board functions as well as memory and 
I/O expansion. The third major segment, dual port 
RAM memory, is the key link between the iSBC 544 
intelligent slave and bus masters managing the sys­
tem functions. The dual port concept allows a com­
mon block of dynamic memory to be accessed by 
the on-board 8085A CPU and off-board bus mas­
ters. The system program can, therefore, utilize the 
shared dual port RAM to pass command and status 
information between the bus masters and on-board 
CPU. In addition, the dual port concept permits 
blocks of data transmitted or received to accumulate 
iii the on-board shared RAM, minimizing the need 
for a dedicated memory board. 

Serial I/O 

Four programmable communications interfaces us­
ing 'Intel's 8251 A Universal Synchronous/ Asynchro­
nous Receiver/Transmitter (USART) are contained 
on the board and controlled by the on-board CPU in 
combination with the on-board interval timer/coun­
ter to provide all common communication frequen­
cies. Each USART can be programmed by the sys­
tem software to individually select the desired asyn­
chronous or synchronous serial data transmission 
technique (including IBM Bisync). The mode of oper­
ation (i.e., synchronous or asynchronous), data for­
mat, control character format, parity, and baud rate 
are all under program control. Each 8251A provides 
full duplex, double-buffered, transmit and receive ca­
pability. Parity, overrun, and framing error detection 
are all incorporated in each USART. Each channel is 
fully buffered to provide a direct interface to RS232C 
compatible terminals, peripherals, or synchronous/ 
asynchronous modems. Each channel of RS232C 
command lines, serial data lines, and signal ground 
lines are brought out to 26-pin edge connectors that 
mate with RS232C flat or round cable. 

Parallel I/O Port 

The iSBC 544 provides a 10-bit parallel I/O interface 
controlled by an Intel 8155 Programmable Interface 
(PPI) chip. The parallel I/O port is directly compati­
ble with an Automatic Calling Unit (ACU) such as the 

Bell Model 801, or eqlJivalent, and can also be used 
for auxiliary functions. All signals are RS232C com­
patible, and the interface cable signed assignments 
meet RS366 specifications. For systems not requir­
ing an ACU interface, the parallel I/O port can be 
used for any general purpose interface requiring 
RS232C compatibility. 

Central Processing Unit 

Intel's powerful 8-bit n-channel 808SA CPU, fabricat­
ed on a single LSI chip, is the central processor for 
the iSBC 544. The 8085A CPU is directly software 
compatible with the Intel 8080A CPU. The 808SA 
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. The minimum 
instruction execution time is 1.45 microseconds. The 
808SA CPU has a 16-bit program counter. An exter­
nal stack, located within any portion of iSBC 544 
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 gener­
al purpose registers. A 16-bit stack pointer controls 
the addressing of this external stack. This stack pro­
vides subroutine nesting bounded only by memory 
size. 

EPROM/ROM Capacity 
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Sockets for up to 8K bytes of nonvolatile read only 
memory are provided on the iSBC 544 board. Read 
only memory may be added in 2K byte increments 
up to a maximum of 4K bytes using Intel 2716 
EPROMs or masked ROMs; or in 4K byte incre­
ments up to 8K bytes maximum using Intel 2732 
EPROMs. All on-board EPROM/ROM operations 
are performed at maximum processor speed. 

RAM Capacity 

The iSBC 544 contains 16K bytes of dynamiC read/ 
write memory using Intel 2117 RAMs. Power for the 
on-board RAM may be provided on an auxiliary pow­
er bus, and memory protect logic is included for 
RAM battery backup requirements. The iSBC 544 
contains a dual port controller, which provides dual 
port capability for the on-board RAM memory. RAM 
accesses may occur from either the on-board 8085A 
CPU or from another bus master, when used as an 
intelligent slave. Since on-board RAM accesses do 
not require the MUL TIBUS, the bus is available for 
concurrent bus master use. Dynamic RAM refresh is 
accomplished automatically by the iSBC 544 for ac­
cesses originating from either the CPU or from the 
MULTIBUS. 
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Addressing - On board RAM, as seen by the on­
board 8085A CPU, resides at address 8000H­
BFFFH. On-board RAM, as seen by an off-board 
CPU, may be placed on any 4K byte address bound­
ary. The iSBC 544 provides extended addressing 
jumpers to allow the on-board RAM to reside within 
a one megabyte address space when accessed via 
the MUL TIBUS. In addition, jumper options are pro­
vided which allow the user to protect 8K or 12K 
bytes on-board RAM for use by the on-board 8085 
CPU only. This reserved RAM space is not accessi­
ble via the MUL TIBUS and does not occupy any sys­
tem address space. 

Static RAM - The iSBC 544 board also has 256 
bytes of static RAM located on the Intel 8155 PPI. 
This memory is only accessible to the on-board 
8085A CPU and is located at address 7FOOH-
7FFFH· 

Programmable Timers 
The iSBC 544 board provides seven fully program-
mable and independent interval timer/counters uti­
lizing two Intel 8253 Programmable Interval Timers 
(PIT), and the Intel 8155. The two Intel 8253 PITs 
provide six independent BCD or binary 16-bit interval 
timer/counters and the 8155 provides one 14-bit bi­
nary timer/counter. Four of the PIT timers (BDGO-3) 
are dedicated to the USARTs providing fully inde­
pendent programmable baud rates. 

Three General Use Timers - The fifth timer 
(BDG4) may be used as an auxiliary baud rate to any 
of the four USARTs or may alternatively be cascad­
ed with timer six to provide extended interrupt inter-

vals. The sixth PIT timer/counter (TINT1) can be 
used to generate interrupt intervals to the on-board 
8085A. In addition to the timer/counters on the 8253 
PITs, the iSBC 544 has a 14-bit timer available on 
the 8155 PPI providing a third general use timer / 
counter (TINTO). This timer output is jumper select­
able to the interrupt structure of the on-board 8085A 
CPU to provide additional timer/counter capability. 

Timer Functions - In utilizing the iSBC 544 board, 
the systems designer simply configures, via soft­
ware, each timer independently to meet systems re­
quirements. Whenever a given baud rate or interrupt 
interval is needed, software commands to the pro­
grammable timers select the desired function. The 
on-board PITs together with the 8155 provide a total 
of seven timer/counters and six operating modes. 
Mode 3 of the 8253 is the primary operating mode of 
the four dedicated USART baud rate generators. 
The timer/counters and useful modes of operation 
for the general use timer/counters are shown in Ta­
ble 1. 

Interrupt Capability 

The iSBC 544 board provides interrupt service for up 
to 21 interrupt sources. Any of the 21 sources may 
interrupt the intelligent controller, and all are brought 
through the interrupt logic to 12 interrupt levels. Four 
interrupt levels are handled directly by the interrupt 
processing capability of the 8085A CPU and eight 
levels are serviced from an Intel 8259A Programma­
ble Interrupt Controller (PIC) routing an interrupt re­
quest output to the INTR input of the 8085A (see 
Table 2). 

Table 1. Programmable Timer Functions 

Function Operation Counter 

Interrupt on Terminal When terminal count is reached, an interrupt request is 8253 
Count (Mode 0) generated. This function is useful for generation of real- TINT1 

time clocks. 

Rate Generator Divide by N counter. The output will go low for one input 8253 
(Mode 2) clock cycle and high for N - 1 input clock periods. BDG4* 

Square-Wave Rate Output will remain high until one-half the TC has been 8253 
Generator (Mode 3) completed, and go low for the other half of the count. BDGO-4 

This is the primary operating mode used for generating a TINT1 
Baud rate clocked to the USARTs. 

Software Triggered When the TC is loaded, the counter will begin. On TC 8253 
Strobe (Mode 4) the output will go low for one input clock period. BDG4* 

TINT1 

Single Pulse Single pulse when TC reached. 8155 
TINTO 

Repetitive Single Pulse Repetitive single pulse each time TC is reached until a 8155 
new command is loaded. TINTO 

• BDG4 is jumper selectable as an auxiliary baud rate generator to the USARTs or as a cascaded output to TINT1. BDG4 
may be used in modes 2 and 4 only when configured as a cascaded output. 
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Table 2 Interrupt Vector Memory Locations 

Interrupt Vector . Interrupt 
Source Location Level 

Power Fail TRAP 24H 1 
8253TINT1 RST7.5 3CH 2 
8155 TINTO. 
Ring Indicator(1) RST 6;5 34H 3 
Carrier Detect 
Flag Interrupt RST5.5 2CH 4 
INTO/-INT7/(10f8) 
RXRDYO INTR Programmable 5-12 
TXRDYO 
RXRDY1 
TXRDY1 
RXRDY2 
TXADY2 
RXRDY3 
TXRDY3 

NOTE: 
1. Four ring indicator interrupts and four carrier detect inter­
rupts are summed to the RST 6.5 input. The 8155 may be 
interrogated to inspect anyone of the eight signals. 

Interrupt Sources - The 22 interrupt sources origi­
nate from both on-board communications functions 
and the MUL TIBUS. Two interrupts are routed from 
each of the four USARTs (8 interrupts total) to indi­
cate that the transmitter and receiver are ready to 
move a data byte to or from the on-board CPU. The 
PIC is dedicated to accepting these 8 interrupts to 
optimize USART service request. One of eight inter­
rupt request lines are jumper selectable for direct 
interface from a bus master via the system bus. Two 
auxiliary timers (TINTO from 8155 and TINT1 from 
8253) are jumper selectable to provide general pur­
pose counter/timer interrupts. A jumper selectable 
Flag Interrupt is generated to allow any bus master 
to interrupt the iSBC 544 by writing into the base 
address of the shared dual port memory accessable 
to the system. The Flag Interrupt is then cleared by 
the iSBC 544 when the on-board processor reads 
the base address. This interrupt provi(jes an inter­
rupt link between a bus master and intelligent slave 
(see System Programming). Eight inputs from the 
serial ports are monitored to detect a ring indicator 
and carrier detect from each of the four channels. 
These eight interrupt sources are summed to a sin­
gle interrupt level of the 808SA CPU. If one of these 
eight interrupts occur, the 8155 PPI can then be in­
terrogated to determine which port caused the inter­
rupt. Finally, a jumper selectable Power Fail Interrupt 
is available from the MUL TIBUS to detect a power 
down condition. 

8085 Interrupt - Thirteen of the twenty-two inter­
rupt sources'· are available directly to four interrupt 
inputs of the on-board 8085A CPU. Requests routed 
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to the 808SA interrupt inputs, TRAP, RST 7.5, RST 
6.5 and RST 5.5 have a unique vector memory ad­
dress. An 8085A jump instruction at each of these 
addresses then provides ·software linkage to inter­
rupt service routines located independently any­
where in the Memory. All interrupt inputs with the 
exception of the TRAP may be masked via software. 

8259A Interrupts - Eight interrupt sources signal. 
ing transmitter and receiver ready from the four 
USARTs are channeled directly to the Intel 8259A 
PIC. The PIC then provides vectoring for the next 
eight interrupt levels. Operating mode and priority 
assignments may be reconfigured dynamically via 
software at any time during system operation. The 
PIC accepts transmitter and receiver interrupts from 
the four USARTs. It then determines which of the 
incoming requests is of highest priority, determines 
whether this request is of higher priority than the lev­
el currently being serviced, and , if appropriate, is­
sues an interrupt to the CPU. The output of the PIC 
is applied directly to the INTR input of the 808SA. 
Any combination of interrupt levels may be masked, 
via software, by storing a single byte in the interrupt 
mask register of the PIC. When the !3085A responds 
to a PIC interrupt, the PIC will generate a CALL in­
struction for each interrupt level. These addresses 
are equally spaced at intervals of 4 or 8 (software 
selectable) bytes. Interrupt response to the PIC is 
software programmable to a 32- or 64-byte block of 
memory. Interrupt sequences may be expanded 
from this block with a single 8085A jump instruction 
at each of these addresses. 

Interrupt Output - In addition, the iSBC 544 board 
may be jumper selected to generate an interrupt 
from the on-board serial output data (SOD) of the 
8085A. The SOD signal may be jumpered to anyone 
of the 8 MULTIBUS interrupt lines (INTOI-INT7/) to 
provide an interrupt signal directly to a bus master. 

Power-Fail Control 

Control logic is also included to accept a power-fail 
interrupt in conjunction with the AC-Iow Signal from 
the iSBC 635 Power Supply or equivalent. 

Expansion Capabilities 

When the iSBC 544 board is used as a single board 
communications controller, memory and I/O capaci­
ty may be expanded and additional functions added 
using Intel MUL TIBUSTM compatible expansion 
boards. In this mode, no other bus masters may be 
configured in the system. Memory may be expanded 
to a 65K byte capacity by adding user specified com­
binations of RAM boards, EPROM boards, or combi­
nation boards. Input/output capacity may be in­
creased by adding digital 1/0 and analog I/O expan-
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sion boards. Furthermore, multiple iSBC 544 boards 
may be included in an expanded system using one 
iSBC 544 board as a single board communications 
computer and additional controllers as intelligent 
slaves. 

System Programming 

In the system programming environment. the 
iSBC 544 board appears as an additional RAM 
memory module when used as an intelligent slave. 
The master CPU communicates with the iSBC 544 
board as if it were just an extension of system mem­
ory. Because the iSBC 544 board is treated as mem­
ory by the system, the user is able to program into it 
a command structure which will allow the iSBC 544 
board to control its own I/O and memory operation. 
To enhance the programming of the iSBC 544 
board, the user has been given some specific tools. 
The tools are: 1) the flag interrupt, 2) an on-board 
RAM memory area that is accessible to both an off­
board CPU and the on-board 808SA through which a 
communications path can exist, and 3) access to the 
bus interrupt line. 

Flag Interrupt - The Flag Interrupt is generated 
anytime a write command is performed by an off­
board CPU to the base address of the iSBC 544 
board's RAM. This interrupt provides a means for 
the master CPU to notify the iSBC 544 board that it 
wishes to establish a communications sequence. In 
systems with more than one intelligent slave, the 
flag interrupt provides a unique interrupt to each 
slave outside the normal eight MUL TIBUS interrupt 
lines (INTO/ -INT7 I). 

On-Board RAM - The on-board 16K byte RAM 
area that is accessible to both an off-board CPU and 
the on-board 8085A can be located on any 4K 
boundary in the system. The selected base address 
of the iSBC 544 RAM will cause an interrupt when 
written into by an off-board CPU. 

Bus Access - The third tool to improve system 
operation as an intelligent slave is access to the 
MUL TIBUS interrupt lines. The iSBC 544 board can 
both respond to interrupt signals from an off-board 
CPU, and generate an interrupt to the off-board CPU 
via the MUL TIBUS. 

System Development Capability 

The development cycle of iSBC 544 board based 
products may be significantly reduced using the In­
tellec series microcomputer development systems. 
The Intellec resident macroassembler, text editor, 
and system monitor greatly simplify the design, de­
velopment and debug of iSBC 544 system software. 
An optional ISIS-II diskette operating system pro-
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vides a linker, object code locater, and library man­
ager. A unique in-circuit emulator (ICE-85) option 
provides the capability of developing and debugging 
software directly on the iSBC 544 board. 

SPECIFICATIONS 

Serial Communications Characteristics 

Synchronous - 5-8 bit characters; automatic 
sync insertion; parity. 

Asynchronous - 5-8 bit characters; break char­
acter generation; 1, 1 %, or 2 
stop bits; false start bit detec­
tion; break character detection. 

Baud Rates 

Frequency (KHz)(1) Baud Rate (Hz)(2) 
(Software 

Selectable) Synchronous Asynchronous 

+16 +64 

153.6 - 9600 2400 
76.8 - 4800 1200 
38.4 38400 2400 600 
19.2 19200 1200 300 
9.6 9600 600 150 
4.8 4800 300 75 
6.98 6980 - 110 

NOTES: 
1. Frequency selected by I/O writes of appropriate 16-bit 
frequency factor to Baud Rate Register. 
2. Baud rates shown here are only a sample subset of pos­
sible software programmable rates available. Any frequen­
cy from 18.75 Hz to 614.4 KHz may be generated utilizing 
on-board crystal oscillator and 16-bit Programmable Inter­
val Timer (used here as a frequency divider). 

8085A CPU 
Word Size - 8, 16 or 24 bits/instruction; 8 bits of 

data 

Cycle Time - 1.45/I-I-S ± 0.01 % for fastest execut­
able instruction; i.e., four clock cy­
cles. 

Clock Rate- 2.76 ~Hz ± 0.1% 

System Access Time 

Dual port memory - 740 ns 

NOTE: 
Assumes no refresh contention. 
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Memory Capacity Interrupts 

On-Board ROM/PROM - 4K, or 8K bytes of user 
installed ROM or EPROM 

On-Board Static RAM - 256 bytes on 8155 

On-Board Dynamic RAM (on-board access) -
16K bytes. Integrity maintained during power failure 
with user-furnished batteries (<>ptional) 

On-Board Dynamic RAM (MUL TIBUS access) -
4K, 8K, or 16K bytes available to bus by swtich se­
lection 

Memory Addressing 

On-Board ROM/PROM - O-OFFF (using 2716 
EPROMs or masked ROMs); 0-1 FFF (using 2732A 
EPROMs) 

On-Board Static RAM - 256 bytes: 7FOO-7FFF 

On-Board Dynamic RAM (on-board access) -
16K bytes: 8000-BFFF. 

On-Board Dynamic RAM (MUL TIBUS® access) -
any 4K increment OOOOO-FFOOO which is switch and 
jumper selectable. 4K, 8K or 16K bytes can be made 
available to the bus by switch selection. 

1/0 Capacity 

Serial - 4 programmable channels using four 
8251A USARTs 

Parallel - 10 programmable lines available for Bell 
801 ACU, or equivalent use. Two auxiliary jumper 
selectable signals 

1/0 Addressing 

On-Board Programmable I/O 

Port Data Control 

USARTO DO 01 
USART 1 02 03 
USART2 04 05 
USART3 06 07 
8155 PPI E9 (PortA) E8 

EA (Port B) 
EB (PortC) 

Address for 8259A Registers (Hex notation, I/O 
address space) 

E6 Interrupt request register 
E6 In-service register 
E7 Mask register 
E6 Command register 
E7 Block address register 
E6 Status (polling register) 

NOTE: 
Several registers have the same physical address: 
Sequence of access and one data bit of the control 
word determine,s which register will respond. 
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Interrupt levels routed to the 8085 CPU automati­
cally vector the processor to unique memory loca­
tions: 

24 TRAP 
3C RST 7.5 
34 RST 6.5 
2C RST 5.5 

Timers 

Addresses for 8253 Registers (Hex notation, 1/0 
address space) 
Programmable Interrupt Timer One 

08 Timer 0 
09 Timer 1 
DA Timer 2 
DB Control register 

Programmable Interrupt Timer Two 
DC Timer 0 
DO Timer 1 

,DE Timer 2 
OF Control register 

Address for 8155 Programmable Timer 
E8 Control 

ED 
Timer (LSB) 
Timer (MSB) 

BOGO 
BDG1 
BDG2 

BDG3 
BDG4 
TINT1 

TINTO 
TINTO 

Inpot Frequencies - Jumper selectable reference 
1.2288 MHz ± 0.1% (0.814 /A-s period nominal) or 
1.843 MHz ± 0.1 % crystal (0.542 /A-s period, nomi­
nal) 
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Output Frequencies (at 1.2288 MHz) 

Single Dual Timer/Counter 
Function Timer/Counter (two timers cascaded) 

Min 

Real-Time Interrupt Interval 1.63,...s 

Rate Generator (frequency) 18.75 Hz 

Interfaces 

Serial I/O - EIA Standard RS232C signals provid­
ed and supported: 

Carrier Detect 
Clear to Send 
Data Set Ready 
Data Terminal Ready 
Request to Send 
Receive Clock 

Receiver Data 
Ring Indicator 
Secondary Receive Data" 
Secondary Transmit Data " 
Transmit Clock 
Transmit Data 
DTE Transmit clock 

• Optional if parallel 1/0 port is not used as Auto­
matic Calling Unit. 

Parallel I/O - Four inputs and eight outputs (in­
cludes two jumper selectable auxiliary outputs). All 
Signals compatible with EIA Standard RS232C. Di­
rectly compatible with Bell Model 801 Automatic 
Calling Unit, or equivalent. 

MULTIBUS - Compatible with iSBC MULTIBUS. 

On-Board Addressing 

All communications to the parallel and serial I/O 
ports, to the timers, and to the interrupt 'controller, 
are via read and write commands from the on-board 
8085A CPU. 

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. 
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Max Min Max 

53.3,...s 3.26,...s 58.25 min 

614.4 KHz 0.00029 Hz 307.2 KHz 

Connectors 

Interface 
Pins Centers Mating 
(qty) (In.) Connectors 

Bus 86 0.156 Viking 
2KH43/9AMK12 

Parallel I/O 50 0.1 3M 3415-000 or 
AMP 88083-1 

Serial I/O 26 0.1 3M 3462-000 or 
AMP 88373-5 

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 the system pow­
er-down sequences. 

Bus Drivers 
Sink 

Function Characteristic 
Current (mA) 

Data Tri-state 50 
Address Tri-state 15 
Commands Tri-state 32 

NOTE: 
Used as a master in the single board communications 
computer mode. 

Physical Characteristics 

Width: 

Depth: 

Thickness: 

Weight: 

30.48 cm (12.00 inches) 

17.15 cm (6.75 inches) 

1.27 cm (0.50 inch) 

3.97 gm (14 ounces) 
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Electrical Characteristics 

DC Power Requlr.ments .. 
.,1, Current Requirements 

Configuration 
Vee = +5V ±5% VDD = ± 12V ±5% Vaa = - 5V(3) ± 5% VAA= -12V ±5% 

(max), (max) (max) (max) 

With 4K EPROM Icc = 3.4A max 100 = 350 mA max lee = 5mAmax IAA =' 200 mA max 
(using 2716) 

Without EPROM 3.3Amax 350mAmax 5mAmax 200 mA max 

RAMonly(1) 390mAmax 176 mA max 5mAmax -
RAM(2) refresh 390mAmax 20mAmax 5mAmax 
only 

NOTES: 
1. For operational RAM only, for AUX power supply rating. 
2. For RAM refresh only. Used for battery backup requirements. No RAM accessed. 
3. Vee is normally derived on-board from VAA, eliminating the need for a Vee supply. If it is desired to supply Vee from the 
bus, the current requirement is as shown. 

Environmental Characteristics 

Operating Temperature: O°C to 55°C (32"F to 131°F) 

Relative Humidity: To 90% without condensation 

Reference Manual 

502160 - iSBC 544 Intelligent Communications 
Controller Board Hardware Reference Manual (NOT 
SUPPLIED) 

8-32 

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 Description 

iSBC 544 Intelligent Communications Control­
ler 



ISBt® 548/549 TERMINA ... tONTRO ...... ERS 

HIGH PERI'fJRMA.Nt:E 'I'ERMINA.£ t:ONTIlfIUER BOA.RDS 1'011 
MIJ£'I'IBIJS@I 
The iSBC 548 and iSBC 549 are intelligent terminal controllers for MULTIBUS I applications. The 
iSBC 548 provIdes baSic multiuser support with 8 channels of RS 232 Asynchronous interface. The 
iSBC 549 combines 4 srrial channels with a real-time clock and a line printer interface. Acting as 
intelligent slaves for communication expansion, these boards provide high performance, low cost 
solutions for multi-user systems. 

I'EA.TIJRES 
ISBC 548 FEATURES 
• Supports eight channels asynchronous 

RS232 interface 

ISBC 549 FEATURES 
• Supports four channels asynchronous RS232 

interface 
• Line printer interface 
• Real-time clock/calendar with battery backup 

STANDARD ISBC 548/549 FEATURES 
• 8 MHz 80186 Microprocessor 
• Supports transfer rates up to 19.2K Baud 
• 128K Bytes Zero \Vail State DRAM (32K Dual 

Port) 
• Supports t'ull Duplex Asynchronous 

Transmissions 
• Jumprr sriectahir memory mappmg, 1/0 

mapping and MULTIBUS Interrupts 

intel'----------
In(('1 Corporation assuml'~ nu I'('SptmSllllllt~ fnr tht' O:oi/' uf 3n\ rtr('Ullr) nlill'r lhan ('11'('tlltr~ ('mhrwlwtlln dO Intel prorjll('l NtllIt.ht'I'l'il'fUil pau.'nt 1i(\'MI'<{ Ill'(' 
Implied Irlfurmatlon ronl311lrd m'rt'ln sUp!.'fSt'dt'!\ prt·\ IlluSI~ pUhl~'1ht'tl ~JX'rlflnlllum; 1m IIlt'St' dfVII't'S fmm InLl'! and IS subll'rt 10 I'hang.:: wlIhmn nutu~· 

Scptcmhl'r. 198B 
@ Intel CorporatIOn 1988 Order Numht'f 2H0674 001 
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FEATURES 

IISI'NCHRONOllS RS232 INTERFIIQ:· 
SllPPORT . . . . .. 

The ISBC 5481549 .\s~ nchronous RS232 Internal suppurt is 
presented in DTE Configuration. 825~Q Sl'riHI 
Communications Controllers (SCCS) pro\Ide channel~ of halfl 
full duple\ senalllO. Conflgurabj)it~ of the 82530 alli)l\s 
handling all as~ nchronous data formats regardless of data 
,iU'. rlumhrJ' of start or stop bits. or parit~ reqUlrcments. 
The s~ nchronous transmission features of the 82530 are 
not supported .. \n on-chip baud rate generator allows 
independent baud rate~ on each channel. The serlallil1t's 
can be brought to the bac~-panel Iia -W-Pln connectors and 
nbbon cable.· . 

LINE PRINTER INTERFIICE 
The iSBC 549 mcorporates astandarcl line printer intel'farl' 
rumpatible Ilith IB'" or Centronics" line printers. 
Intelligent buffering on the iSBC 3·19 allolls the CPl' to 
offload pnntmg tas~s and return to higher priorit~ lobs. 

REIIL-TIME CLOCIVCIILENDIIR 
\lultibus s~ stems II ill benefit from the real·time clock 
present on the ISBC 5 19 10 .applications requiring time 
stamp operatu)rls. unattended boots and other call'ndar 
reqUirements. The rloclJcalcndar Circuit is backed up h~ a 
non· rechargeable batter~ II hich keeps thl' clorlJcalendar 
operatmg for Sl\ months Illth 1111 other pOller off. 

B MHZ BtJIB6 MICROPROCEStiJOR 
The 80186 central processor component prol Ides high· 
performance. f1e~ibllit~. and pOIIPrful pro('('sslfIg The 
80186182530 comhlllation II ith on·hoard PRO\lIJ<:PRO\l 
sitt's. and dual-port R\\1 prOlides the Intelligence and sp(~'d 
to manage multi-user communications. 

TRIINSFER RIITES llP TO 19.2'" BIIllD 
Collectilel~. each board has dual·port R \ \1 prOl l<ilflg an on· 
board buffer to hanrlle inrommg and outgomg messages at 
data rates up to 19.2" baud. The resident flrmllare 
supports as~ nchronous RS232 senal channelS. prOl ides 
modem control and perfurms pOller·up diagnostics. Each 
serial channel can be mdll Iduall~ programmed to different 
baud rates to alloll s~ stem configurations II Ith differing 
term mal t~ pes. 

*IB\I IS a tradi'mar~ of Intt'rnatlonal Hu:.-;ml'ss \1,whlll('S 
*Cl'ntronl(,~ IS a ft'f;llstered tradt'nl(1r~ of Centrollw .... In( 

MEMOR}, 
TheiSBG ;'481549 have three areas o(memory rm-board: 
dual-port RAM, private RAM, and EPROM. J<:ach board 
contains 128K bytes of on-bo3f'<!' RAM, :121\ bytes of dual· 
]lort R"'~1 can be addressed by otlier MULTIBUS boards. 
Tht' dual port memory is configurable in a 16M byte 
address space o.n 321\ byte boundaries as addressed from 
the MlII3'IBl!S port. The starting address IS lumper 
selectahle. 

The S('('ond area of memory is 96K bytes of private RAM 
II hich is adtlt-essabie by the 80186 on-board. 

The third area of memory is gPROM memory expansion. 
Til\) 28-pin ,JgOEC sockets are provided. These sockets 
come populated with two EPROMs which contain the 
controller firmware. The boards can support 2764, 27128 
and 27~56 EPROMs, giving a total capacity of 64K bytes. 
Thr J<:PROM runs with zero wait states if EPROMs of access 
tJJnes 250 ns or less are used. No jumper changes are 
net'ded t.o access different size EPROMs 

. WORLDWIDE SERt'ICE liND SllPPORT 
. ' 

In(('1 provides support for board repair or on-site service, 
Development options include phone support, subscription 
servin" on-site consulting, and custoJ)1cr training. 

(lllIILlTI' liND RELlIIBILlTI' 
The ISBC ~48 and ISBC 549 are deSigned and manufactured 
In u('('ordunc(' with Intel's high quality standards. We then 
wrify quality through rigorous testmg in our state-of-the-art 
EnVIronmental Test Laboratory. 
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FEATIJRES 

MULTIBUS" SYSTEM BUS 

flpft .: Termmal/Cluster Controller Application 

RS232 INTERFACE 
CHl'S7AND8 

(iSec 548 ONLY) 

RS232 INTERFACE 
CHLS5AND6 

(iSBC 548 ONLY) 

RS232 INTERFACE 
CHLS3AND4 
(ALL BOARDS) 

RS232 INTERFACE 
CHLS 1 AND 2 
(ALL BOARDS) 

PRINTER INTERFACE 
(iSBC 549 ONLY) 

fI.uft 2: iSBC 548/549 Boards Block Diagram 
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MULTIBUS" SYSTEM BUS 

RAM CONTROL 
SIGNALS 



SPECIFICATIONS 

SEIlIIIl. tiOMMlJNltill'l'IONS 
tiBlIllllti'l'EIlIS'I'ItiS 
Asynchronous onl~ 

6-8 bit character Irngth 
I. 1 V:! • or 2 stop bits per character 
Parit~ 
Programmable cluck 
Break Generation 
Framing errur detection 

Baud Rates 
The on-board flrm\\arc can automaticall~ detf'ft and set 
baud rates of 150. 300. 600. 1200. ~800. 9600 and 
19200. Other baud rates can be set b~ the host. 

Serial RS232C Signals Supportt'd 
CD Carrier Detect 
RXD Rerei\'e Data 
TXD Transmit Data 
OTR Data Terminal Read~ 
SG Signal Ground 
DSR Data Set Read~ 
RTS Read~ to Send 
CTS Clear to Send 
RI Ringer Indicator 

These signals are supported b~ the iSBC 5-18/549 
Controller and on-board firm\\al't'. :\11 signals may not be 
supported b~ the host operating s~ stem. 

MEMOliI' 
On-Board R:\\I - 1281' b~ tes total 
Pri\ate R.-\ \1 - 961' bytes 
Dual Port R -\\1 - 321\ b~ tes. can be addressed from 

\IL'LTIBL S interface at an~ 321-.: boundary 
bet\\een 80000H and r'80001l or betM't'n 
F80000H and FF80001l. 

EPRO\IOptiolls-
Component 

276-1 
27128 
27256 

On-Board Capacit~ 
161\ 
321\ 
641\ 

Start Address 
FCOOOH 
F800011 
FOOOlI 

ItIlJ£'I'IBlJS SI'S'I'EM BlJS IN'I'Elll'lItiE 
The iSBC 5-18/549 boards meet ~Il'LTIBlIS (IEEE 796) bus 
specification D16 \12~ 116 \"0 E. 

DEJ'ltiE DIlII'EIlS 
Cherk the latest release of the foll(l\\ ing operating systems 
for detaIls: 

iR\I\ 86 IR\I\ II 

ENt'IIlONMEN'I'II1. tiBlIllllti'l'EIlIS'I'ItiS 
Temperature· 0 to 55°C at 200 Line.ar Feet/Minute (LFM) 

Air Velocity 
Humidity - 5 % to 90% non·condensing (25 to 70°0 

PBI'SItilll. tiBlIllllti'l'EIlIS'I'ItiS 

Width 
Length 
Height 
Weight 

ISSC 548 
30.34cm (12.00 in) 
16.87em (6.75 in) 
1.27 em (.5 In) 
400 gm (14 oz) 

ISBC 549 
30.34em (12.00 in) 
16.87cm (6.75 in) 
1.27 em (.5 in) 
358 gm (12.5 oz) 

POWEIlIlEt)lJIIlEMEN'I'S 
Maximum Power Required per Voltage 

Voltage (Volts) Current (Amps) Power (Watts) 
iSBC 548 

+ 5 3.49 17.5 
+ 12 .14 1.7 
-12 .11 1.3 

iSBC 549 
+ 5 3.26 16.3 
+12 .07 .8 
-12 .06 .7 

OIlDEIlING INI'OIlItIIl'l'ION 
ran fW •• 1IIer Delrerlptloa 

iSBC 518 

iSBC 549 

B Channel High Performance Terminal 
Controller 
4 Channel High Performance Terminal 
Controller with Line Printer/Clock 

IlEI'EIlENtiE ItII1NlJlII.S 
iSflC 546/547/5481549 HIgh Performance Terminal 
Controller Hardware Reference Manual - Order Number 
122704-002 

rbr more information or the number of your ne<lrest Intel 
sales office. call 800·518·4725 (good in the U.S. and 
Canada). 
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• 

• 
• 
• 

SOEMI (Serial OEM Interface) 
CONTROLLER BOARD 

Dedicated I/O Controller Provides a • Includes a SMC-to-BNC Cable 
Direct Connection of MULTIBUS~- A88embly to Attach Into the IBM 3270 
Based Systems to an IBM 9370 or 4361 Information Display System 
Mainframe Host or to any IBM System/ • On-Board Diagnostic Capability 
370 via an IBM 3174 Subsystem Control Provides Operational Status of Board 
Unit via IBM's SOEMI (Serial OEM Function and Link with the Host 
Interface) Protocol 

Physical Interface Is via IBM 3270 Coax • Supported by a Complete Family of 
Single Board Computers, Memory, 

with a Maximum Distance of 1.5 km Digital and Analog I/O, Peripheral and 
Maximum Transmission Rate of 2.36 Graphics Controllers' Packaging and 
Megabits/Second Software 

Dual I/O Processors Manage Both 
SOEMI and MUL TIBUS~ Interfaces 

The Intel iSBC 561 SOEMI (Serial OEM Interface) Controller Board is a member of Intel's family of single 
board computers, memory, I/O, peripheral and graphics controller boards. It is a dedicated intelligent I/O 
controller on a MUL TIBUS form-factor printed circuit card. The board allows OEMs of MUL TIBUS-based 
systems a direct, standard link to an IBM 9370 Information System, to' an IBM System 4361, or to any IBM 
System/370 attached to an IBM 3174 Subsystem Control Unit via the SOEMI (Serial OEM Interface). The 
iSBC 561 Controller also provides IBM System/370 users access to the broad range of applications supported 
by hundreds of MUL TIBUS vendors. 

The SOEMI interface is comprised of an IBM System/370 programming interface and an IBM 3270 coax 
interface. It is a flexible, high speed, point-to-point serial interface offered as a feature on the IBM 9370 and 
4361 processor families and on the 3174 Subsystem Control Unit. The iSBC 561 SOEMI Controller Board 
contains two processors and provides the necessary intelligence for conversion, control functions, and buffer 
management between the IBM mainframe and the MUL TIBUS system. This board allows an IBM user to 
distribute control and information to MUl TIBUS compatible systems for a variety of applications including 
factory automation, data acquisition, measurement, control, robotics, process control, communications, local 
area networking, medical instrumentation, and laboratory automation. 

"IBM is a trademark of International BUSiness Machines Corp. 
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SOEMI INTERFACE OVERVIEW 

The Serial OEM Interface (SOEMI) is a new means 
of connecting Original Equipment Manufacturer 
(OEM) MUL TIBUS-based systems and subsystems 
to an IBM System/370 mainframe. Previously, the 
only low-cost way to attach non-IBI\II equipment into 
the IBM mainframe environment was to use 3270 
emulation software and hardware adaptors. This 
type of interface is low-speed (approx. 19.6K bits/ 
sec.) and not very flexible as to the type and format 
of data that can be transferred. The 3270 emulators 
must mimic the device formats of the displays and 
printers that are typically attached on this interface; 
stripping out command characters, carriage return 
andl line feed characters, etc. The SOEMI interface 
is available on; the IBM 9370, the IBM 4361, and the 
3174 Subsystem Control Unit model1L. The SOEMI 
Protocol is much faster and more flexible, in that any 
type of raw data or formatted data may be sent 
across the connecting coax cable. 

The SOEMI attachment into the MUL TIBUS system 
architecture, via the iSBC 561 SOEMI Controller 
Board, extends the attachment capabilities of the 
IBM 9370, 4361 and 3174 to a variety of systems, 
boards, and I/O devices provided by other manufac­
turers. Figure 1 is an example of the variety achiev­
able on Intel's MUL TIBUS (IEEE 796) system archi­
tecture. 

The SOEMI interface utilizes the System/370 Pro­
gramming Interface on the IBM 9370, 4361 and 
3174 to create the protocols and formats required by 
a given application for connection to and communi­
cation with virtually any type of OEM device. 

The System/370 Programming Interface provides 
the standard System/370 I/O instructions for ex­
changing data between the host and the 
MUL TIBUS-based system. System/370 applications 
see MUL TIBUS system memory as one or more en­
tities called "spaces." The System/370 host system 
program writes to and reads from these spaces. The 
user can define the number of spaces or the layout 
of fields in the SOEMI interface at his discretion and 
as required by the application and the MUL TIBUS 
system configuration. 

The 3270 coax interface provides the physical con­
nection between the OEM MUL TIBUS system and 
the IBM host. The coax cable (type RG62AU) can 
operate over a distance of 1.5 kilometers at a maxi­
mum transfer rate of 2.3587 Mbits/second. The dis­
tance of 1.5 kilometers can be increased to a maxi­
mum of 3 kilometers by installing an IBM 3299 Ter­
minal Multiplexer (repeater) between the IBM 9370, 
4361 or 3174 and the MUL TIBUS system. The pro­
tocol at the coax interface includes a polling mecha­
nism, a set of Write and Read commands, and re­
quires a buffer with an address register at the OEM 
controller end. 

The connection to the IBM 4361 is made via the IBM 
3270 Information Display System's Display/Printer 
Adapter (DPA) and/or Work Station Adapter (WSA) 
coax ports. The DPA can drive up to sixteen 3270/ 
SOEMI coax ports, and is the standard configura­
tion. The WSA is an optional add-on to the IBM 4361 
that increases the total number coax ports support­
ed to 40. The connection to the IBM 9370 is made 
via the Workstation Subsystem Controller feature, 
and a workstation adapter which can connect up to 

111M 4381 IBM 8370 
WORKSTATION SUBSYSTEM 

CONTROLLEII 

8088 
188.288. Ole. 
IRMXN OPERATING 

SYSTEM 
XENIX' 

DISPLAY PRINTER ADAPTER 
OR WORK STATION ADAPTER 

RAM 
ROM 
EPROM 
BUBBLES 

ETHERNET 
IEEE 488 
RS232 
MAP 
ANALOG 1/0 
DIGITAL 1/0 

'XENIX is a trademark of MICROSOFT Corporation 
OTHER INTERFACES 

DEVICES 
DISK 
DISKETTE 
PRINTER 
DISPLAY (ASC II) 

290114-2 

Figure 1. IBM 4361-to-MUL TIBUS® Attachment Capability Block Diagram 
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6 SOEMI ports. This can be increased to 32 ports 
using optional terminal multiplexers. The connection 
to the IBM 3174 model 1 L is made via IBM dual-pur­
pose connectors (OPC) which can connect up to 4 
SOEMI ports. This can be increased to 32 ports us­
ing terminal multiplexer adapters. A typical configu­
ration can support an aggregate data rate of approx­
imately 45K Bytes/second (approx. 360K bits/sec­
ond). 

OPERATING ENVIRONMENT 

The iSBC board functions as a slave to the host 
mainframe, reacting and executing under 
System/370 program control as as mainframe re­
source. In addition, it has a full multimaster MUL TI­
BUS interface that allows the board to arbitrate for 

bus ownership, generate bus clocks, respond to and 
generate interrupts, etc. With the iSBC 561 control­
ler connected to the mainframe, all MUL TIBUS sys­
tem resources are available to the IBM host pro­
gram/controller. From the IBM side, the mainframe 
is capable of accessing the entire 16 MBytes of 
MUL TIBUS system memory, 64K Bytes of I/O 
space, and all on-board resources of the iSBC 561 
board. Other intelligent MUL TIBUS boards access 
iSBC 561 controller services through normal inter­
rupt mechanisms. 

Using the SOEMI interface in a relatively low-level 
application may simply require the user to write Sys­
tem/370 application control programs that reside in 
the IBM mainframe. A more elaborate implementa­
tion would also involve application programs that re­
Side in the MUL TIBUS system under its "native" op-

,----------------------) 

I FRONT.ENO 
I SECTION L...:-l'-----

I 
I;~~:.g: 
I 

MULTIBUS. I SYSTEM BUS 

I 
I 
I 
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I 
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-~ 
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Figure 2.ISBC® 561 SOEMI (Serial OEM Interface) Controller Board Functional Block Diagram 
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erating environment (i.e., iRMX or XENIX operating 
systems) and an end-to-end protocol that ties both 
sets of application programs together. 

ARCHITECTURE 

The iSBC 561 board is functionally partitioned into 
three, major sections: the front-end section, the com­
mon section, and the back-end section (see Figure 
2). 

Front-End Processor Section: 
IBM Host Interface 

The front-end section of the iSBC 561 Controller 
board interfaces with the IBM mainframe via the IBM 
3270 Information Display System, and consists of an 
8X305 Signetics microcontroller, the 8X305 instruc­
tion memory, and the coaxial interface. The 8X305 
executes the coax commands and places the struc­
tured field's instructions in shared memory buffers 
for subsequent execution by the back-end proces­
sor. The front-end instruction memory consists of 
three 2K x 8-bit PROMs which provide the instruc­
tion code for the 8X305 processor and the informa­
tion needed to generate the various control signals 
required by the 8X305 to elicit system functions. The 
information contained in each PROM is not modifi­
able by the user. The coaxial interface is based on a 
DP8340 transmitter component that converts 8-bit 
parallel data received from the front-end processor 
to a 12-bit serial stream, and a DP8341 receiver 
component, that converts a 12-bit serial stream of 
data from the mainframe to parallel data with sepa­
rated command and parity bits. 

Common Section: 
Shared Memory Buffer 

The common section of the iSBC 561 board consists 
of two 8-bit, bi-directional message registers and a 
16K x 8-bit static RAM shared buffer. This shared 
memory buffer between the front-end processor and 
the bac~-end processor is the resource for transfer­
ring information and control messages between the 
IBM host and the MUL TIBUS system. 

Back-End Processor Section: 
MUL TIBUS® Interface 

The back-end section of the board provides an intel­
ligent interface to the MUL TIBUS system bus, and 
consists of the 8086-2 microprocessor, local memo­
ry, bus interface circuitry, and memory-mapped log­
ic. The 8086 processor is capable of either retrieving 
information the 8X305 placed in the shared buffer, 
or placing information in the shared buffer, depend-
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ing on the direction of the transfer and type of opera­
tion or task to be performed. The information is 
stored in the shared buffer as a set(s) of structured 
fields. The back-end processor transfers this infor­
mation by performing 8- or 16-bit data transfers to or 
from the MUL TIBUS system bus, the shared buffer, 
and the local memory. 

The control program for this high-speed, back-end 
processor is resident in two local ROM sites. The 
processor also has access to 16K bytes of static 
RAM for local data storage. 

The back-end section interfaces to other MUL TIBUS 
boards through two bus controllers, a bus arbiter, 
and the address, data, and command buffers for ac­
cess over the 24 address lines and 16 data lines of 
the MUL TIBUS system bus. 

OPERATION FLOW 

The commands and information passed along the 
coax by the IBM host to the iSBC 561 controller rep­
resent what is known as a "structured field." The 
iSBC 561 front-end processor strips out the 12-bit 
protocol header deposits the remaining structured 
field(s) in the shared memory buffer, and notifies the 
back-end processor. The back-end processor then 
processes these structured fields in order to access 
the proper MUL TlBUS memory space and liD ports. 
It then deposits the information or task in the space 
and notifies the MUL TIBUS subsystem master that a 
transfer has occurred and is awaiting service. 

When requiring service, the MUL TIBUS system ap­
plication sends an interrupt to the iSBC 561 board. 
The board then issues an attention to the main­
frame. At this point, the mainframe is under no obli­
gation or time constraint to service the interrupt, and 
its response is application dependent. 

The mainframe issues commands to service the in­
terrupt. The information concerned with the interrupt 
is then passed through the shared memory and seri­
alized by the iSBC 561 board before being sent to 
the mainframe. The exact communications protocol 
used for this end-to-end transfer is defined by the 
user application programs running in both operating 
environments. 

Interface Connector/Cable Assembly 

The cable assembly used to connect the iSBC 561 
SOEMI Controller Board to the IBM mainframe or 
3174 control unit cable assembly consists of RG180 
type cable having an SMC connector on one end 
(which mates to the iSBC 561 board right angle SMC 
connector) and a BNC connector on the other end 
(which mates to the IBM cable assembly connector). 
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SPECIFICATIONS 

Operational Characteristics 
Back-end processor- Intel 8086-2/5 MHz 

- 20-bit address path; 8/16 bit 
data path 

Front-end processor- Signetics 8X305/8 MHz 
- 16-bit instruction path; 8-bit 

data path 

Serial Transfer Rate- 2.3587 Mbitslsecond (max. 
bit rate) 

- 360K bitslsecond (approx. 
aggregate throughput) 

Serial Transfer Rate- Binary dipulse (with 12-bit 
serial stream) 

Memory Capacity - All iSBC 561 controller board 
memory is available to on­
board firmware only. 

Common memory -16K Bytes of Shared Buffer 
memory (SRAM @ 0 walt 
state access) 

8086-2 memory - 16K Bytes of EPROM; 
- 16K Bytes of SRAM 

8X305 memory - 4K Bytes of Instruction mem­
ory (EPROM) 

- 2K Bytes of Control memory 
(EPROM) 

Physical Characteristics 
Width: 30.48 cm '(12.00 in) 
Height: 17.15,cm (6.75 in) 
Depth: 1.78 cm (0.70 in) 
Weight: 510 gm (18 oz) 

Electrical Characteristics 

DC Power Requirements: 
Voltage-+5V, 
Current (Max)-6.28A 
Current (Typ)-5.46A, 
Power Dissipation (Max)-35.5VA 

ORDERING INFORMATION 
Part Number De8CrlpUon 
iSBC 561 'SOEMI (Serial OEM Interface) Con­

troiler board 
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Cable Characteristics 
Impedance: coax connector-50 ohms (nominal) 

external cable (user furnished)-
95 ohms (nominal) 

Capacitance: 35 pFlft 

Propagation: 1.6 nslft 

Environmental Characteristics 
Operating Temperature: 0" to 55'C at 200 LFM, air 

velocity 

Operating Humidity: 10 to 85% non-condensing 
(0" to 55'C) 

Non-Operating Temperature: -40"C to 75'C 

Shock: 30G for a duration of 11 ms with Yz sinewave 
shape. 

Vibration: 0 to 55 Hz with 0.0 to 0,01 0 inches peak 
to peak excursion. 

Reference Manuals 
147048-001- iSBC 561 SOEMI (Serial OEM Inter­

face) Controller Board Hardware Ref­
erence Manual (NOT SUPPLIED) 

Reference manual may be ordered from any Intel 
sales representative, distributor office, or from Intel 
Literature Department, 3065 Bowers Avenue, Santa 
Clara, California 95051. 

GA33-1585-0 (File No. S370-03-1BM Serial OEM 
Interface (SOEMI) Reference Manual 
(NOT'SUPPLlED) 

Reference manual may be ordered from IBM Ad­
vanced Technical Systems; Dept. 3291, 7030-16; 
Schoenaicherstr. 220; 7030 Boeblingen. Federal 
Republic of Germany. 
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SERIAL 1/0 MUL TIMODULE™ BOARD 

• iSBXTM Bus Compatible I/O Expansion • Four Jumper Selectable Interrupt 

• Programmable Synchronous/ Request Sources 

Asynchronous Communications • Accessed as I/O Port Locations 
Channel with RS232C or RS449/422 • Low Power Requirements 
Interface 

• Software Programmable Baud Rate • Single + 5V when Configured for 

Generator 
RS449/422 Interface 

• Two Programmable 16-Blt BCD or • iSBX Bus On-Board Expansion 
Eliminates MUL TIBUS® System Bus 

Binary Timer/Event Counters Latency and Increases System 
Throughput 

The Intel iSBX 351 Serial I/O MUL TIMODULE board is a member of Intel's new line of iSBX bus compatible 
MUL TIMODULE products. The iSBX MUL TIMODULE board plugs directly into any iSBX bus compatible host 
board offering incremental on-board I/O expansion. The iSBX 351 module provides one RS232C or RS449/ 
422 programmable synchronousl asynchronous communications channel with software selectable baud rates. 
Two general purpose programmable 16-bit BCD or binary timers/event counters are available to the host 
board to generate accurate time intervals under software control. The iSBX board is closely coupled to the 
host board through the iSBX bus, and as such, offers maximum on-board performance and frees MUL TIBUS 
system traffic for other system resources. In addition, incremental power dissipation is minimal requiring only 
3.0 watts (assumes RS232C interface). 
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FUNCTIONAL DESCRIPTION 

Communications Interface 

The iSBX 351 module uses the Intel 8251A Univer­
sal Synchronous/Asynchronous Receiver/Transmit­
ter (USART) providing one programmable communi­
cations channel. The USART can be programmed 
by the system software to individually select the de­
sired asynchronous or synchronous serial data 
transmission technique (including IBM Bi-Sync). The 
mode of operation (Le., synchronous or asynchro­
nous), data format, control character format, parity, 
and baud rate 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 command lines, serial data lines, and signal 
ground lines are brought out to a double edge con­
nector configurable for either an RS232C or RS449/ 
422 interface (see Figure 3). In addition, the iSBX 
351 module is jumper configurable for either point­
to-point or multidrop network connection. 

16·Bit Interval Timers 

The iSBX 351 module uses an Intel 8253 Program­
mable Interval Timer (PIT) providing 3 fully program­
mable and independent BCD and binary 16-bit inter­
val timers. One timer is available to the system de­
Signer to generate baud rates for the USART under 
software control. Routing for the outputs from the 
other two counters is jumper selectable to the host 
board. In utilizing the iSBX 351 module, the systems 
designer simply configures, via software, each timer 
independently to meet system requirements. When­
ever a given baud rate or time delay is needed, soft­
ware commands the programmable timers to select 
the desired function. The functions of the timers are 
shown in Table 1. The contents of each counter may 
be read at any time during system operation. 

Interrupt Request Lines 

Interrupt requests may originate from four sources. 
Two interrupt requests can be automatically gener­
ated by the USART when a character is ready to be 
transferred to the host board (Le., receive buffer is 
full) or a character has been transmitted (Le., trans­
mit buffer is empty). In addition, two jumper select­
able requests can be generated by the programma­
ble timers. 
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Installation 

The iSBX 351 module plugs directly into the female 
iSBX connector on the host board. The module is 
then secured at one additional point with nylon hard­
ware to insure the mechanical security of the assem­
bly (see Figures 1 and 2). 

Table 1. Programmable Timer Functions 

Function Operation 
Interrupt on When terminal count is 
Terminal Count reached, an interrupt request 

is generated. This function is 
useful for generation of real-
time clocks. 

Programmable Output goes low upon receipt 
One-Shot of an external trigger edge 

and returns high when 
terminal count is reached. 
This function is retriggerable. 

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

Square-Wave Output will remain high until 
Rate Generator one-half the count has been 

completed, and go low for the 
other half of the count. 

Software Output remains high until 
Triggered Strobe software loads count (N). N 

counts after count is loaded, 
output goes low for one input 
clock period. 

Hardware Output goes low for one clock 
Triggered Strobe period N counts after rising 

edge counter trigger input. 
The counter is retriggerable. 

Event Counter On a 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. 
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RS232C CABLING 

RS449/422 CABLING 

CONNECTOR PIN 1 

Figure 3. Cable Construction and Installation for RS232C and RS449/422 Interface 

SPECIFICATIONS 

I/O Addressing 
1/0 Address for 1/0 Address for Chip Select an 8-Bit Host a 16-Bit Host 

XO,X2,X4 YO, Y4, Y8 8251A 
orX6 orYC USART 

Xi, X3, X5 Y2, Y6, YA MCSO/ 
orX7 orYE Activated (True) 

X80rXC ZO or Z8 8253 PIT 

MSC1 / Activated X90rXD Z20rZA (True) 

XAorXE Z40rZC 

XBorXF Z6 or ZE 

NOTE: 
X = The iSBX base address that activates MeSO & MSC1 for an a·bit host. 
Y = The iSBX base address that activates MCSO for a 16·bit host. 
Z = The iSBX base address that activates MCSI for a lS·bit host. 

Function 

Write: Data 
Read: Data 

Write: Mode or Command 
Read: Status 

Write: Counter a 
Load: Count (N) 
Read: Counter a 
Write: Counter 1 
Load: Count N 
Read: Counter 1 

Write: Counter 2 
Load: Count (N) 
Read: Counter 2 

Write: Control 
Read: None 

280236-4 

The first digit, X, Y or Z, is always a variable, si'nce it will depend on the type of host microcomputer used. Refer to the 
Hardware Reference Manual for your host microcomputer to determine the first digit of the I/O base address. . 
The first digit of each port I/O address is listed as "X" since it will change depending on the type of host iSBC microcomput· 
er used. Refer to the Hardware Reference Manual for your host iSBC microcomputer to determine the first digit of the I/O 
address. 
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Word Size 

Data-8 bits 

Access Time 

Read-250- ns max 
Write-300 ns max 

NOTE: 

ISBXTM 351 

Serial Communications 

Synchronous-5-8-bit characters; internal charac­
ter synchronization; automatic sync insertion; even, 
odd or no parity generation/detection. 

Asynchronous-5-8-bit characters; break character 
generation and detection; 1, 1 1jz, or 2 stop bits; false 
start bit detection; even, odd or no parity genera­
tion/ detection. 

Actual transfer speed is dependent upon the cycle 
time of the host microcomputer. Interval Timer and Baud Rate 

Generator 

Sample Baud Rate 

8253 PIT(1) 
Frequency (kHZ, 

Software Selectable) 

307.2 
153.6 
76.8 
38.4 
19.2 
9.6 
4.8 
2.4 
1.76 

NOTES: 

Input Frequency (selectable): 

1.23 MHz ±0.1% (0.813 ","S period nominal) 
153.6 kHz ± 0.1 % (6.5 ","S period nominal) 

8251 USART Baud Rate (Hz)(2) 

Synchronous Asynchronous 

+16 +64 
- 19200 4800 
- 9600 2400 
- 4800 1200 

38400 2400 600 
19200 1200 300 
9600 600 150 
4800 300 75 
2400 150 -
1760 110 -

1. Frequency selec1ed by 1/0 writes of appropriate 16-bit frequency fac10r to Baud Rate Register. 
2. Baud rates shown here are only a sample subset of possible software-programmable rates available. Any frequency from 
18.75 Hz to 614.4 kHz may be generated utilizing on-board crystal oscillator and 18-bit Programmable Interval Timer (used 
here as frequency divider). 

Output Frequency 
Rate Generator Real-Time Interrupt 

(Frequency) (Interval) 

Min Max Min Max 

Single Timer(1) 18.75 Hz 614.4 kHz 1.63 ,,"S 53.3ms 

Single Tlmer(2) 2.34 Hz 76.8 kHz 13.0 ,,"S 426.7 ms 

Dual Timer(3) (Counters 0 and 1 in Series) 0.000286 Hz 307.2 kHz 3.26,,"s 58.25 min 

Dual Timer(4) (Counters 0 and 1 in Series) 0.0000358 Hz 38.4 kHz 26.0,,"s 7,77 hrs 

NOTES: 
1. Assuming 1.23 MHz clock input. 3. Assuming Counter 0 has 1.23 MHz clock input. 
2. Assuming 153.6 kHz clock input. 4. Assuming Counter 0 has 153.6 kHz clock input. 
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Interrupts 

Interrupt requests may originate from the USART (2) 
or the programmable timer (2). 

Interfaces 

iSBX Bus-all signals TTTL compatible. 

Serial-configurable of EIA Standards RS232C or 
RS449/422 

EIA Standard RS232C signals provided and support­
ed. 

Clear to Send (CTS) 
Data Set Ready (DSR) 
Data Terminal Ready (DTR) 
Request to Send (RTS) 
Receive Clock (RXC) 
Receive Data (RXD) 
Transmit Clock (DTE TXC) 
Transmit Data (TXD) 

Serial Interface Connectors 

Configuration Mode(2) MUL TIMODULETM 
Edge Connector 

EIA Standard RS449/422 signals provided and sup~ 
ported. 

Clear to Send (CS) 
Data Mode (OM) 
Terminal Ready (TR) 
Request to Send (RS) 
Receive Timing (RT) 
Receive Data (RD) 
Terminal Timing (TT) 
Send Data (SO) 

Physical Characteristics 

Width: 7.24 cm (2.85 inches) 

Length: 9.40 cm (3.70 inches) 

Height·: 2.04 cm (0.80 inches) 
iSBX 351 Board 
2.86 cm (1.13 inches) 
iSBX 351 Board and Host Board 

Weight: 51 grams (1.79 ounces) 
·(See Figure 2) 

Cable Connector(8) 

RS232G DTE 26-pin(5), 3M-3462-0001 3M(3)-3349/25 25-pin(7), 3M-3482-1000 
RS232C DCE 26-pin(5), 3M-3462-0001 3M(3)-3349/25 25-pin(7), 3M-3483-1 000 
RS449 DTE 40-pin(6), 3M-3464-0001 3M(4)-3349/37 37-pin(1),3M-3502-1000 
RS449 DCE 40-pin(6), 3M-3464-0001 3M(4)-3349/37 37-pin(1),3M-3503-1000 

NOTES: 
1. Cable housing 3M-3485-4000 may be used with the connector. 
2. DTE-Data Terminal mode (male connector), DCE-Data Set mode (female connector). 
3. Cable is tapered at one end to fit the 3M-3462 connector. 
4. Cable is tapered to fit 3M-3464 connector. 
5. Pin 26 of the edge connector is not connected to the flat cable. 
6. Pins 37, 39, and 40 of the edge connector are not connected to the flat cable. 
7. May be used with cable housing 3M-3485-1000. 
8. Connectors compatible with those listed may also be used. 

Electrical Characteristics 

DC Power Requirements 

Mode Voltage Amps 
(Max) 

RS232C +5V ±0.25V 460mA 
+12V ±0.6V 30mA 
-12V ±0.6V 30mA 

RS449/422 +5V ±0.25V 530mA 

Environmental Characteristics 
Temperature: 0·C-55·C, free moving air across the 

base board and MULTIMODULE 
board. 
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Reference Manual 
9803190-01":'" iSBX 351 Serial 1/0 MUL TIMODULE 

Manual (NOT SUPPLIED) 

Reference Manuals may be ordered from any Intel 
sales representative, distributor office or from Intel 
Literature Department, 3065 Bowers Ave., Santa 
Clara, California, 95051. 

ORDERING INFORMATION 
Part Number Description 
SBX 351 Serial 1/0 MUL TIMODULE Board 



• 

• 
• 

iSBXTM 354 DUAL CHANNEL SERIAL 1/0 
MUL TIMODULE™ BOARD 

Two RS232C or RS422A/449 • iSBXTM Bus Compatible I/O Expansion 
Programmable Synchronous/ • Supports HDLC/SDLC, NRZ, NRZI or 
Asynchronous Communications FM Encoding/Decoding 
Channels 

Programmable Baud Rate Generation • Three Interrupt Options for Each 
Channel 

for Each Channel 

Full Duplex Operation • Low Power Requirements 

The Intel iSBX 354 Serial I/O MUL TIMODULE board is a member of Intel's line of iSBX compatible MUL TI­
MODULE products. The iSBX MUL TIMODULE board plugs directly into any iSBX bus compatible host board 
offering incremental on-board I/O expansion. Utilizing Intel's 82530 Serial Communications Controller compo­
nent, the i5BX 354 module provides two RS232C or RS422A/449 programmable synchronous/asynchronous 
communications channels. The 82530 component provides two independent full duplex serial channels, on 
chip crystal oscillator, baud-rate generator and digital phase locked loop capability for each channel. The iSBX 
board connects to the host board through the iSBX bus. This offers maximum on-board performance and frees 
the MUL TIBUS® System bus for use by other system resources. 
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FUNCTIONAL DESCRIPTION 

Communications Interface 

The iSBX 354 module uses the Intel 82530 Serial 
Communications Controller (SCC) component pro­
viding two independent full duplex serial channels. 
The 82530 is a multi-protocol data communications 
peripheral designed to interface high speed commu­
nications lines using Asynchronous, Byte-Synchro­
nous and Bit-Synchronous protocols to Intel's micro­
processor based board and system level products. 
The mode of operation (Le. asynchronous or syn­
chronous), data format, control character format, 
and baud-rate generation are all under program con­
trol. The 82530 SCC component can generate and 
check CRC codes in any Synchronous mode and 
can be programmed to check data integrity in vari­
ous modes. The command lines, serial data lines, 
and signal ground lines are brought out to a double 
edge connector. 

The iSBX 354 module provides a low cost means to 
add two serial channels to iSBC@ boards with 8 or 
16 bit MUL TIMODULE interfaces. In the factory de­
fault configuration, the iSBX 354 module will support 
two RS232C interfaces. With user supplied drivers 
and termination resistors, the iSBX 354 module can 
be reconfigured to support RS422A/449 communi­
cation interfaces with support on Channel A only for 
multidrop control from the base board. Both chan­
nels can be configured as DTE or DCE with RS232C 
interfaces. 

Interrupt Request Line 

The 82530 SCC component provides one interrupt 
to the MINTRO signal of the iSBX interface. There 
are six sources of interrupts in the SCC component 
(Transmit, Receive and External/Status interrupts in 
both channels). Each type of interrupt is enabled un­
der program control with Channel A having higher 
priority than Channel B, and with Receive, Transmit 

280045-2 

Figure 1. Installation of 21SBXTM 354 MULTIMODULETM Boards on an ISBC@ Board 

MULTIMODULE" BOARD 

'12" THREADED NYLON SPACER ---

v." )(6-32 NYLON SCREW -~~~::;---------------

Figure 2. Mounting Technique 
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and External/Status interrupts prioritized in that or­
der within each channel. 

Installation 

The iSBX 354 module plugs directly into the female 
iSBX connector on the host board. The module is 
then secured at one additional pOint with nylon hard­
ware to insure the mechanical security of the assem­
bly. Figures 1 and 2 demonstrate the installation of 

RS232C DB-25 CONNECTORS 

40 CONDUCTOR FLAT 
RIBBON CABLE 

PIN 

the iSBX 354 MUL TIMODULE board on a Host 
Board. Figures 3 and 4 provide cabling diagrams. 

Programming Considerations 

The Intel 82530 see component contains several 
registers that must be programmed to initialize and 
control the two channels. Intel's iSBX 354 Module 
Hardware Reference Manual (Order #146531-001) 
describes these registers in detail. 

PIN 1 

ISBXTM 354 MODULE 
COMPONENT SIDE 

,40 PIN MALE 
CONNECTOR 

Figure 3_ RS232C Cable Construction 

RS422A1449 DB-37 CONNECTORS 

(START AT 5TH 
NOTCH FROM END) __ _ 

3 CONDUCTORS _____ .,,,,,r 
7,) 

~;/II 
V 

FEMALE 

PIN 1 

'PIN 1 
(START AT 1ST NOTCH FROM END) 

(START AT 6TH NOTCH FROM END) 
2 CONDUCTORS 

15 CONDUCTORS 

Figure 4. RS422A/449 Cable Construction 
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SPECIFICATIONS 

Word Size 

Data-8 bits 

Clock Frequency 

4.9152 MHz 

Serial Communications 

Synchronous-Internal or external character syn­
chronization on one or two synchronous characters 

Asynchronous-5-8 bits and 1, 1 % or 2 stop bits 
per character; programmable clock factor; break de­
tection and generation; parity, overrun, and framing 
error detection 

Sample Baud Rate: 

Synchronous X1 Clock 

Baud Rate 
82530 Count Value 

(Decimal) 

64000 36 
48000 49 
19200 126 
9600 254 
4800 510 
2400 1022 
1800 1363 
1200 2046 
300 8190 

Asynchronous X16 Clock 

Baud Rate 82530 Count Value 
(Decimal) 

19200 6 
9600 14 
4800 30 
2400 62 
1800 83 
1200 126 
300 510 
110 1394 

INTERFACES 

iSBXTM Bus: Meets the iSBX Specification, Compli­
ance Level: D8 F 

Serial: Meets the EIA RS232C standard on Chan­
nels A and B. Meets the EIA RS422A1449 standard 
on Channels A and B, Multi-drop capability on Chan­
nel A only. 
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Signals Provided 

RS232C DTE 
-Transmit Data 
-Receive Data 
-Request to Send 
-Clear to Send 
-Data Set Ready 
-Signal Ground 
-Carrier Detect 
-Transmit Clock (2) 
-Receive Clock 
-Data Terminal Ready 
-Ring Indicator 

RS422A/449 

-Send Data 
-Receive Timing 
-Receive Data 
-Terminal Timing 
-Receive Common 

RS232CDCE 

-Transmit Data 
-Receive Data 
-Clear to Send 
-Data Set Ready 
-Signal Ground 
-Carrier Detect 
-Transmit Clock (2) 
-Receive Clock 
-Ring Indicator 

1/0 Port Addresses 

Port Address 
Function 

8-Bit 16-Blt 

XO Read Status Channel B 
Write Command Channel B 

X2 Read Data Channel B 
Write Data Channel B 

X4 Read Status Channel A 
Write Command Channel A 

X6 Read Data Channel A 
Write Data Channel A 

YO Read Disable RS422A1449 Buffer 
Write Enable RS422A1449 Buffer 

NOTES: 
1. The "X" and "Y" values depend on the address of the 
iSBX interface as viewed by the base board. 
2. "X" corresponds with Activation of the MCSO/interface 
signal; "Y" corresponds with Activation of the MCS1/inter­
face signal. 

Power Requirements 

+5V at 0.5A 
+12V at 50 rnA 
-12V at 50 rnA 

Physical Characteristics 

Width: 2.85 inches 

Length: 3.70 inches 

Height: 0.8 inches 

Weight: 85 grams 
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ENVIRONMENTAL 
CHARACTERISTICS 
Temperature: O·C to 55·C operating at 200 linear 

feet per minute across baseboard and 
MUL TIMODULE board 

Humidity: To 90%, without condensation 

ORDERING INFORMATION 

Part Number Description 

iSBX 354 Dual Channel 1/0 MUL TIMODULE 
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REFERENCE MANUAL 

146531-001-iSBX 354 Channel Serial 1/0 Board 
Hardware Reference Manual 

Reference manuals may be ordered from any Intel 
sales representative, distributor office, or from Intel 
Literature Department, 3065 Bowers Avenue, Santa 
Clara, CA 95051. 
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iSBC® 186/410 MULTIBUS® II 

SERIAL COMMUNICATIONS COMPUTER 

• Six Serial Communication Channels on • MUL TIBUS® II iPSB (Parallel System 
a Single MUL TIBUS® II Board, Bus) Interface with Full Message 
Expandable to 10 Channels via ISBXTM Passing Capability 
Bus Connectors • Four 28-Pln JEDEC Sites, Expandable 

• High Integration 8 MHz 80186 to 8 Sites with iSBC® 341 
Microprocessor MUL TIMODULETM for a Maximum of 

• 82258 Advanced DMA Controller 512K Bytes EPROM 

Provides 4 Independent High • Two iSBXTM Connectors for Low Cost 
Performance DMA Channels 1/0 Expansion 

• Supports RS232C-Only on 4 Channels, • MULTIBUS® II Interconnect Space for 
RS422A or RS232C Interface Software Conflgurabillty and 
Conflgurable on 2 Channels Diagnostics 

• 512K Bytes DRAM Provided • Resident Firmware to Support Host-to-
Controller Download Capability and 
Built-In-Self-Test (BIST) Diagnostics 

The iSBC 186/410 MUL TIBUS II Serial Communications Computer is an intelligent 6-channel communications 
processor implementing the full, high performance message passing interface of the MUL TIBUS II (iPSB) 
Parallel System Bus. This iSBC board combines an 8 MHz 80186 16-bit microprocessor, with six serial chan­
nels (expandable to 10 serial channels on-board via iSBX connectors), up to 512K bytes of ORAM, four 28-pin 
JEOEC sites, two iSBX connectors, and an 82258 AOMA controller on a single 220 mm x 233 mm (8.? in. x 9.2 
in.) Eurocard printed circuit board. The iSBC 186/410 board supports asynchronous, byte synchronous, and 
bit-synchronous (HOLC/SOLC) communications protocols on the two full/half duplex RS232C/RS422A chan­
nels, and asynchronous-only on the four full/half duplex RS232C-only channels. Acting as a terminal controller 
or front-end processor, this board adds significant data communications flexibility to an OEM's MUL TIBUS II 
design. 
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OPERATING ENVIRONMENT 

The iSBC 186/410 MULTIBUS II Serial Communica­
tions Computer is a powerful data communications 
sub-system specifically designed to operate in and 
support the message-based, multi-processor system 
configurations being implemented on the MUL TI­
BUS II architecture. The board's on-board CPU, an 8 
MHz 80186 microprocessor, provides significant in­
telligence to off-load and distribute the serial com­
munications functions away from one or all of a sys­
tem's processor boards. 

The iSBC 186/410 board was designed with a set of 
features to address several communications appli­
cation areas: terminal/cluster controller, or front-end 
processor. 

Terminal/Cluster Controller 

A terminal/cluster controller concentrates communi­
cations in a central area of a system. Efficient han­
dling of messages coming in or going out of the sys­
tem requires sufficient buffer space to store mes­
sages along with high speed I/O channels to trans­
mit and receive those messages. Sophisticated clus-

iSBC·) 386/100 BOARD 

SYSTEM 
PROCESSSOR 

ter controller applications also require character and 
format conversion, capabilities to allow attachment 
of different types of terminals. 

The iSBC 186/410 MULTIBUS II Serial Communica­
tions Computer is well suited for multi-terminal sys­
tem applications (see Figure 1). Up to 10 serial 
channels can be serviced in multi-user or cluster 
configurations by adding two iSBX 354 Dual· Serial 
Channel MUL TIMODULE boards. The on-board 
512K byte (expandable to 512K bytes) DRAM. array 
is the buffer area designed to handle incoming and 
outgoing messages at data tates up to 19.2K baud 
(asynch). Each serial channel can be individually 
programmed for different baud rates to allow system 
configurations with differing terminal types. The on­
board 80186 CPU handles the protocols and char­
acter manipulation tasks traditionally performed by a 
system host. 

Front-end Processor 

A front-end processor off-loads a system's central 
processor of bandwidth-draining tasks such as data 
manipulation and text editing of characters collected 
from the attached serial I/O devices. Since most ter-

Isax" 354 
BOARD 

ISBX'" 354 
BOARD 

ISBC" 186/410 
BOARD 

I 80186 I I FIRMWARE I 

CLUSTER 
CONTROLLER 

MULTIBUS'" IPSB BUS 

280268-2 

Figure 1. Terminal/Cluster Controller Application 
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ISBX'"354 
BOARD 

ISBX'" 354 
BOARD 

iSBCS 188/410 
BOARD 

I 80188 I I FIRMWARE I 

CLUSTER 
CONTROLLER 

280268-3 

Figure 2. Front-End Processor Application 

minal and serial I/O devices require flexible interfac­
es, program code is often dynamically downloaded 
to the front-end processor from a system CPU. 
Downloading code requires sufficient memory space 
for protocol handling and program code. Flow con­
trol and interrupt handling requirements need an effi­
cient real time operating software environment to 
manage the hardware and software resources on 
the board. 

The iSBC 186/410 board features are designed to 
provide a high performance solution for front-end 
processor applications (see Figure 2). A large 
amount of memory is provided for dynamic storage 
of program code. Two serial channels (as well as 
four iSBX expansion serial channels) can be config­
ured for links to mainframe systems, point-to-point 
terminals, modems or multi-drop designs and four 
serial channels are for terminal communication, 
asynchronous RS232C operation only. 

ARCHITECTURE 

The iSBC 186/410 MUL TIBUS II Serial Communica­
tions Computer consists of six major subsystem ar-
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eas: Processor, Serial I/O, Memory, General I/O, 
iPSB bus interface, and Interconnect (see Figure 3). 

Processor Subsystem 

80186 PROCESSOR 

The central processor unit on the iSBC 186/410 
board is Intel's 16-bit 8 MHz 80186 microprocessor. 
The highly integrated 80186 CPU combines several 
system components onto a single chip (Le., two Di­
rect Memory Access lines, three Interval Timers, 
Clock Generator, and Programmable Interrupt Con­
troller). The 80186 instruction set is a superset of 
the 8086 and maintains object code compatibility 
while adding additional instructions. 

This high performance component manages the 
board's multi-user, multi-protocol communications 
operations. Refer to the Microsystem Components 
Handbook, Order Number 230843-00X, for more de­
tailed information on the hardware operation and re· 
quirements of the 80186 microprocessor compo­
nent 
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DIRECT MEMORY ACCESS (DMA) FUNCTION 

The iSBC 186/410 board provides 13 channels of 
DMA to support serial I/O, iPSB interlace, and/or 
iSBX bus transfer operations. The 80186 microproc­
essor provides two DMA channels, the 82258 Ad­
vanced (ADMA) controller supports three "direct" 
channels of DMA, and the ADMA multiplexer circuit 
uses the fotJrth 82258 ADMA channel providing 
eight additional multiplexed DMA channels. The allo­
cation of the board's DMA channels to on-board re­
sources is listed in Table 1. 

SERIAL I/O SUBSYSTEM 

Six serial interlaces are provided on the iSBC 
186/410 board: two interlaces support full asynchro­
nous, byte-synchronous, and bit-synchronous 
(HDLC/SDLC) communication and four interlaces 
support asynchronous-only communication. The two 
RS422A configurable ports can also be tri-stated to 
allow multi-drop networks. The board's serial capa­
bility can be expanded to 10 channels by adding two 
iSBX 354 Dual Channel Serial I/O MULTIMODULE 
boards. Each added iSBX 354 board uses an 

Table 1.ISBC@ 186/410 Board DMA Channel Allocation 

Channel Channel DMA Configuration 
Count Number Local Bus Resource 

80186 

1 DMAChannel 0 Half-Duplex High Speed Serial Interlace (SCC1 Channel A) 
(-High Density 15·Pin Connector) 

2 DMAChannel 1 Full-Duplex Serial Interlace (SCC1 Channel A) or SBX1 DMA Request 

82258ADMA 

3 DMAChannel 0 Input DMA from MPC (Message Passing Coprocessor) 

4 DMAChannel 1 Output DMA to MPC 

5 DMAChannel 2 Half-Duplex High Speed Serial Interlace (SCC1 Channel B) 
(-High Density 15-Pin Connector) or SBX1 DMA REQ 

DMAChannel 3 Full-Duplex High Speed Serial Interlace (SCC1 Channel B) or 
INT2 DMA REQ from DMA Multiplexer 

DMA Multiplexer" 

6 DMAChannel 0 Half-Duplex Serial Interlace (SCC2 Chan. A, 9-pin conn.) 

7 DMAChannel 1 Full-Duplex Serial Interlace (SCC2 Chan. A) 

8 DMAChannel 2 Half-Duplex Serial Interlace (SCC2 Chan. B, 9-pin conn.) 

9 DMAChannel 3 Full-Duplex Serial Interlace (SCC2 Chan. B) or SBX1 DMA Request 
or Half-Duplex SCC1 Channel B. 

10 DMAChannel 4 Half-Duplex Serial Interlace (SCC3 Chan. A, 9-pin conn.) 

11 DMAChannel 5 Full-Duplex Serial Interlace (SCC3 Chan. A) or SBX2 DMA Request 

12 DMAChannel 6 Half-Duplex Serial Interlace (SCC3 Chan. B, 9-pin conn.) 

13 DMAChannel 7 Full-Duplex Serial Interlace (SCC3 Chan. B) or INT1 SBX1 for 
SBX344 

NOTE: 
• ADMA Channel 3 is used to add the DMA Multiplexer. 
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82530 SCC component to provide two independent 
full duplex serial channels configurable as either 
RS232C or RS422A interfaces. It also supports both 
asynchronous or programmable byte and bit syn­
chronous (HOLC/SOLe) protocols. The HOLel 
SOLC interface is compatible with IBM system and 
terminal equipment and with CCITT's X.25 packet 
switching interface. 

Three 82530 Serial Communications Controllers 
(SCCs) provide six channels of half/full serial 1/0. 
Two channels are configurable as either RS232C or 
RS422 on two high density 15-pin female O-shell 
connectors. Four more channels are RS232C-only 
using IBM standard 9-pin male O-shell connectors. 
All six channels directly support the Data Terminal 
Equipment (OTE) configuration, with the Data Com­
munication Equipment (OCE) pin-out supported by 
changes in the cable wiring. 

The 82530 component is designed to satisfy several 
serial communications requirements; asynchronous, 
pyte-synchronous, and bit-synchronous (HOLCI 

SOLe) modes. The increased capability at the serial 
controller pOint results in off-loading a CPU of tasks 
normally assigned to the CPU or its associated hard­
ware. Configurability of the 82530 allows the user to 
configure it to handle all asynchronous data formats 
regardless of data size, number of start or stop bits, 
or parity requirements. An on-chip baud rate genera­
tor allows independent baud rates on each channel. 

Memory Subsystem 

The iSBC 186/410 board's on-board memory sub­
system consists of a large DRAM array and a set of 
universal memory sites. Access to the on-board 
memory subsystem resources, as well as off-board 
iPSB bus access, is accomplished by observing the 
iSBC 186/410 board memory map (see Figure 4). 
The mapping occurs within the 1 megabyte memory 
space of the 80186 microprocessor, and is split into 
three main areas: DRAM reserved, iPSB window, 
and EPROM reserved. The first 0 to 512K bytes is 
always reserved for local DRAM, the next 128K or 

IPSB 
MEMORY 

MAP 

1024K 

768K 

186/410 
MEMORY 

MAP 

ON-
BOARD 
EPROM 

D'''---
MBII 

MEMORY 

WINDOW MAY BE 640K 
128K OR 256K - IPSB 

WiNDOW-
MBII 

512K 

WINDOW BASE ADDRESS IS ANY MULTIPLE OF 128K 
_ - "+-;':';;';:'::";;'':'':'''''1-- OR 256K (SIZE OF MULTIPLE = WINDOW SIZE) 

ON· 
BOARD 
DRAM 

o ..... __ ....1 0 

280268-5 

Figure 4. iSBC® 186/410 Board Memory Map Diagram 
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256K bytes (or up to 768K) is the iSPB window, and 
the remaining 384K or 256K byte area is reserved 
for local EPROM. The iPSB window maps a 128K or 
256K byte local memory area into the 4 gigabyte 
global physical address range of the MUL TIBUS II 
iPSB bus. This window is programmable and allows 
the 80186 processor to access the complete 4 giga­
byte memory space of the iPSB bus. 

The board's memory map also supports a 64K byte 
access window for 1/0 space between local arid 
iPSB bus access. The 64K bytes of local 1/0 space 
is mapped 1-to-1 to the iPSB bus' 64K byte 1/0 
space and is not programmable. The upper 32K 
bytes access the iPSB bus 1/0 space, and the lower 
32K bytes are reserved for local on-board 1/0. 

DRAM CAPABILITIES 

The iSBC 186/410 board comes standard with a 
512K byte DRAM memory array on-board. 

EPROM MEMORY 

A total of four 28-pin JEDEC universal sites reside 
on the iSBC 186/410 board. These sockets support 
addition of byte-wide ROM and EPROM devices in 
densities from 8K bytes (2764) to 64K bytes (27512) 
per device. Two of the four sockets contain a pair of 
27812 EPROM devices installed at the factory(1). 
These devices contain 128K bytes of firmware pro­
viding both the Host-to-controller download routine 
and the Built-In-Self-Test (BIST) power-up diagnos­
tics routine. The remaining two sockets allow the 
user to add either two additional devices or an iSBC 
341 EPROM MUL TIMODULE for a maximum of 
512K bytes. 

NOTE: 
(1) These devices may be removed by the user for 
access to the two 28-pin sites. 

General 1/0 Subsystem 

The 1/0 subsystem provides timers, interrupt control 
and two IEEE P959 iSBX connectors for 1/0 expan­
sion or customization. 

PROGRAMMABLE TIMERS AND INTERRUPT 
CONTROL 

The 80186 microprocessor on the iSBC 186/410 
board provides three independent, ,fully programma­
ble 16-bit interval timerslevent counters for use by 
tile systems designer to generate accurate time in-
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tervals under software control. The outputs may be 
independently routed to a PIC to count external 
events. The system software configures each timer 
independently and can read the contents of each 
counter at any time during system operation. 

In a MUL TIBUS II system, external interrupts (inter­
rupts originating from off-board) are interrupt type 
messages over the iPSB bus rather than signals on 
individual lines. Interrupt type messages are handled 
by the bus interface logic, the MPC Message Pass­
ing Coprocessor chip. The MPC component inter­
rupts the 80186 processor via an 8259A Program­
mable Interrupt Controller (PIC) indicating a mes­
sage has been received. This means that 1 Interrupt 
line can handle interrupts from up to 255 sources. 

Two on-board 8259A PICs are used in a master­
slave configuration for processing on-board inter­
rupts. One of the interrupt lines handles the interrupt 
messages received from the iPSB bus. Table 2 in­
cludes a list of devices and functions supported. 

ISBXTM BUS 110 EXPANSION 

Two 8/16-bit iSBX bus (IEEE P959) connectors are 
provided for modular, low-cost 1/0 expansion. The 
iSBC 186/410 board supports both 8-bit and 16-bit 
iSBX MUL TIMODULEs through these mating, gas­
tight pins and socket connectors. DMA is also sup­
ported to the iSBX connectors and can be config­
ured by programming the DMA multiplexor attached 
to the 82258 ADMA component. The iSBX connec­
tors on the iSBC 186/410 board support a wide vari­
ety of standard iSBX compatible boards from Intel 
and other independent vendors providing add-on 
functions such as, floppy control, %" tape control, 
bubble memory, parallellserialllO, BITBUSTM inter­
face, math, graphics, IEEE 488, and analog 110. 
Custom iSBX module designs are also supported as 
per the IEEE P959 iSBX bus specification. 

IPSB Bus Interface Subsystem 

This subsystem's main component is the Message 
Passing Coprocessor chip. Subsystem services pro­
vided by the MPC bus interface component include 
full message passing support and memory, 1/0, and 
interconnect access to the iPSB bus by the 80186 
processor. The single-chip Message Passing Co­
processor is a highly integrated CHMOS. device im­
plementing the full message passing protocol and 
performing all the arbitration, transfer, and exception 
cycle protocols specified in the MUL TIBUS II Archi­
tecture Specification Rev. C., Order Number 
1'46077., 
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Table 2.ISBC® 186/410 Board Interrupt Devices and Functions 

Device Function Number of 
Interrl,lpts 

iPSB Bus Interface (MPC) Message-Based Interrupt Requests from the iPSB 1 interruptfor 
bus via MPC Messag~ Passing Coprocessor up to 255 

sources 

8751 Interconnect Controller Interconnect Space 1 

80186 Timers & Interrupt Timers 0 and 1 and Interrupt Acknowledge 1 3 

82530 SCCs (3 devices) SCC # 1 and SCC # 2 or SCC #3 for Transmit 2 
Buffer Empty, Receive Buffer Full, and Channel 
Errors 

iPSB Bus Interface (MPC) Indicates Transmission Error on iPSB Bus 1 

82258ADMA DMA Transfer Complete 1 

iEEE P959 iSBX Bus Connectors (2) Functions Determined by iSBX Bus 4 
MUL TIMODULE Boards (2/ connector) 

IEEE P959 iSBX Bus Connectors (2) DMA Interrupt from iSBX (TDMA) 2 

Interconnect Subsystem 

MUL TIBUS II interconnect space is a standardized 
set of software configurable registers designed to 
hold and control board configuration information as 
well as system and board level diagnostics and test· 
ing information. Interconnect space is implemented 
with the 8751 microcontroller and the MPC silicon 
resident on the iSBC 186/410 board. 

The read-only registers store information such as 
board type, vendor 1.0., firmware rev. level, etc. The 
software configurable registers are used for auto­
software configurability and remote/local diagnos­
tics and testing. 

Firmware Capability 

HOST/CONTROLLER SOFTWARE DOWNLOAD 
ROUTINE 

Resident in ROM on this controller is a host-to-con­
troller software download routine to support the 
downloading of communication firmware into the 
iSBC 186/410 Serial Communication Computer. 
This loader adheres to the MUL TIBUS II Download 
Protocol and responds to commands issued by soft­
ware running on a host CPU board. The host CPU 
passes these commands to the loader via registers 
defined in the board's interconnect space. A down­
load function, a commence execution function, and 
an examine local memory function are all provided in 
the routine. Data transfers are supported by both 
shared memory systems and message based sys­
tems. The top 1 K of DRAM on the board is reserved 
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for the exclusive use of the download program. Host 
CPUs must not overwrite this area with download 
commands. 

Software on the host is responsible for accessing 
the iSBC 186/410 board's firmware on disk or from 
ROM visible to the host and translating it into linear 
sequences of bytes suitable for downloading (see 
Figure 5). After downloading the firmware, the host 
issues a command for the loader routine on the con­
troller to begin execution of the downloaded soft­
ware. 

BUILT·IN SELF·TEST DIAGNOSTICS 

On-board built-in self-test (BISn diagnostics provide 
a customer confidence test of the various functional 
areas on the iSBC 186/410 board. The initialization 
checks are performed by the 8751 microcontroller, 
while the BIST package is executed by the 80186 
microprocessor. On-board tests includ~d in the BIST 
package are: DRAM, EPROM, 80186, 82530 SCCs, 
and the MPC. 

Additional activities performed include initialization 
at power-up using the Initialization and Diagnostics 
Executive and a program table check, a feature al­
lowing users to add custom code in EPROM while 
still maintaining full use of factory supplied BISTs. 
Immediately after power-up and initialization of the 
8751 microcontroller, the 80186 microprocessor be­
gins its own initi~lizatiqn and on-board diagnostics. 
Upon successful completion of these ac;tivities, the 
Initialization and Diagnostics Executive invokes the 
user-defined program table. A check is made of the 
program table which then executes user-defined 
custom programs. 



inter iSBC® 186/410 

FIRMWARE r--+ ...... H_O_S_T., 

os 
ROM BASED 
DOWNLOAD 

ROUTINE 

IPSB BUS 

CONTROLLER 

280268-6 

Figure 5. Download Routine 

The BIST package provides a valuable testing, error 
reporting and recovery capability on MUL TIBUS II 
boards enabling the OEM to reduce manufacturing 
and maintenance costs. An LED on the board's front 
panel indicates the status of power-up diagnostics. It 
is on when BIST diagnostics start running and is 
turned off upon successful completion of the BISTs. 

SPECIFICATIONS 

Word Size 

Instruction: 8-, 16-, 24-, 32-, 40-, or 48-bits 

Data: 8- or 16-bits 

System Clock 

CPU: 8.0 MHz 

Cycle Time 

Basic Instruction: 8.0 MHz-500 ns 
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NOTE: 
Basic instruction cycle is defined as the fastest in­
struction time (Le., 4 clock cycles). 

Memory Capacity 

Local Memory 

DRAM-512K bytes on-board (64K x 4-bit devices); 
8 sockets provided to support additional 256K bytes 

EPROM-Number of sockets-four 28-pin JEDEC 
sites 

EPROM 
Device Size Max. Memory 

(Bytes) Capacity 

2764 8K 32K bytes 
27128 16K 64K bytes 
27256 32K 128K bytes 
27512 64K 256K bytes 

NOTE: 
**EPROM Expansion to up to a maximum of 512K bytes is 
achieved via attachment of the iSBC 341 EPROM (256K 
byte) MUL TIMODULE board. 

I/O Capability 

Serial-Six programmable serial channels using 
three 82530 Serial Communications Controller com­
ponents. 
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Baud Rates I/O Expansion-Two 8/16-bit IEEE P959 iSBX con­
nectors (DMA supported). (The board supports ei­
ther two single wide or one double-wide form factor 
iSBX module(s).) 

Synchronous X1 Clock 

Timers-Three programmable timers on the 80186 
microprocessor. 

Input Frequencies-Frequencies supplied by the in­
ternal 80186 16 MHz crystal; 82530 SCCs: crystal 
driven at 9.8304 MHz div. by two; iSBX Connector: 
crystal driven at 9.8304 MHz. 

Serial Communications Characteristics 

Synchronous-Internal or external character syn­
chronization on one or two synchronous characters. 

Asynchronous-5-8 data bits and 1, 1 % or 2 stop 
bits per character; programmable clock factor; break 
detection and generation; parity, overrun, and fram­
ing error detection. 

Serial Signals/Pin-Outs 

(Channels 0,1) 

Baud Rate 
82530 Count Value 

(Decimal) 

64000 36 
48000 49 
19200 126 
9600 254 
4800 510 
2400 1022 
1800 1363 
1200 2046 
300 8190 

Asynchronous X16 Clock 
(Channels 0-5) 

Baud Rate 
82530 Count Value 

(Decimal) 

19200 6 
9600 14 
4800 30 
2400 62 
1800 83 
1200 126 
300 510 
110 1394 

RS232C Interface Pin Assignment for High Density 15-Pin Connectors 

J2 RS-232C Pin RS-232C Signal 
RS-232C Signal Function 

Pin Number Name 

1 1 TXD Transmit Data 
2 2 RTS - Request To Send 
3 3 RXD Receive Data 
4 4 CTS Clear To Send 
5 5 RXC Receive Clock 
6 6 DSS Data Signal Select 
7 7 DTR Data Terminal Ready 
8 8 DSR Data Set Ready 
9 9 bCD Carrier Detect 

10 10 STXC Transmit Clock 
11 11 SGD Signal Ground 
12 12 LCLPBK Local Loopback 
13 13 RMLPBK Remote Loopback 
14 14 TSTMD Test Mode Indicator 
15 15 RNG Not Supported 
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RS422A Interface Pin Assignment for High Density 1S-Pln Connectors 

J1 Signal Name RS-422A Signal 
RS-422A Signal Function Pin On Board Name 

1 RS42211 TR(a) Transmit Data 
2 (a) Control 
3 RS4229 RD(a) Receive Data 
4 (a) Indication 
5 (a) Signal Timing 
6 RS42212 TR (b) Transmit Data 
7 (b) Control 
8 RS42290 RD(b) Receive Data 
9 (b) Indication 

10 (b) Signal Timing 
11 Signal Ground 
12 Not Used 
13 Not Used 
14 Not Used 
15 Chassis Ground 

NOTE: 
The iSBC® 186/40 board does not support the unused signals. 

RS232C Interface Pin Assignment for IBM® Compatible g-Pln Connectors 

Pin Number Signal Name 

1 CD 
2 RXD 
3 TXD 
4 DTR 
5 SG 
6 DSR 
7 RTS 
8 CTS 
9 RI 

Interrupt Capability 

Potential Interrupt Sources from iPSB Bus-255 in­
dividual and 1 Broadcast 

Interrupt Levels-12 vectored requests using two 
8259As and 1 input to the master PIC from the slave 
PIC 

Interrupt Requests-All levels TTL compatible 

Interfaces 

iPSB Bus-Compliance Level RQAlRPA D16M32 

iSBX Bus-Compliance Level 08/16 DMA 

Serial 1/0-2 ch. RS232C or RS422A compatible, 
configured DTE only; 4 ch. RS232C IBM compatible 
only, configured DTE only. 

Function In/Out 

Carrier Detect . In 
Received Data In 
Transmit Data Out 
Data Terminal Ready Out 
Signal Ground 
Data Set Ready In 
Request To Send Out 
Clear To Send In 
Ring Indicator Not Supported 

Connectors 
Interface Connector Part # 

iPSB 96-pin DIN, right 603-2-IEC-C096-F 
bus (P1) angle female 

RS232CI 15-pin high density, 
F1S422A o type, right 

angle female 
(see note) 

RS232C- 9-pin IBM compat-
only ible, 0 type, right 

angle male (see 
note) 

NOTE: 
The manufacturers below provide connectors which 
will mate with the connectors supplied on the iSBC 
186/410 board front-panel. 
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Mating Connectors, Shells and Cables 

Connectors and Shells Manufacturer Pins Part No. 

High Density D·type Plug (male) AMP 15 204501-1 
High Density D-type Plug (male) Positronic 15 DD-15M 
D-type Receptacle (female) AMP 9 205203-3 
D-type Receptacle (female) ITT-Cannon 9 DE-9S 
Connector Shells AMP (For 15 or 745171-X 

ITT-Cannon 9-pin connect. DE-51218 
3M, 

Cable Description 

15 Conductor-Shielp, Round 
15 Conductor-Shield, Round 
10 Conductor-Shield, Round 
9 Conductor-Shield, Round 

NOTE: 
All cable referenced is available in 100 ft. minimum lengths. 

PHYSICAL DIMENSIONS 

The iSBC 186/410 board meets all MULTIBUS II 
mechanical specifications as presented in the 
MUL TIBUS II Architecture Specification Handbook 
(#146077, Rev. C) 

Eurocard Form Factor 

Depth: 220 mm (8.7 inches) 

Height: 233 mm (9.2 inches) 

Front Panel Width: 20 mm (0.76 inches) 

Weight: 822 gm (29 ounces) 

ENVIRONMENTAL 
CHARACTERISTICS 

Temperature 

Inlet air at 200 LFM airflow over all boards 
Non-operating: - 40·C to + 75·C 
Operating: O· to + 55·C 

Humidity 

Non-operating-95% Relative Humidity @ + 55·C, 
non-condensing 

Operating-90% Relative Humidity @ + 55·C, non­
condensing 

8-64 

above). 358-2100 

Manufacturer Part No. 

Alpha 5120/15 
Beldon 9541 
Alpha 5120/10 
Beldon 9539 

ELECTRICAL CHARACTERISTICS 

The maximum power required per voltage is shown 
below. 

Voltage Max. Current Max. Power 
(volts) (amps) (watts) 

+5V 8.22A 43.16W 
+12V 150mA 1.89W 
-12V 150mA 1.89W 

REFERENCE MANUALS 

iSBC 186/410 Serial Communications Computer Us­
er's Guide (#148941-001) 

Intel MUL TIBUS II Architecture Specification Hand­
book (# 146077) 

Manuals may be ordered from any Intel Sales. Rep­
resentative, Distribution Office, or from the Intel lit­
erature Department, 3065 Bowers Avenue, Santa 
Clara, CA 95051. 

ORDERING INFORMATION 

Part Number Description 

iSBC 186/410 MULTIBUS II Serial Communica­
tions Computer 
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DOMESTIC DISTRIBUTORS 

ALABAMA 

Arrow Electronics, Inc. 
1015 Handerson Road 
Huntsyille 35805 
Tel: (205) 837-6956 

ARIZONA 

CALrFORNIA 

Arrow Electronics, Inc 
1082r!s~=reet ¥:r. (714) 221HJ300 

Arrow Electronics, Inc. 
9511 Rldgehaven Court 
San D~T. 92123 
~~~'ft800 

Hamilton Electro Sales 
13818 West 190th Street 
Gardena 90248 
Tel: (213) 217..f\700 

~~::'tet Electronics 

Ontarlo91761 
Tel: (714)989-9411 

CALIFORNIA (Conl'd.1 

COLORADO 

Arrow Electronics, Inc 

~~~ J8,c~n Way 
Tef (303) 790-4444 

CONNECTICUT 

t~=u=~~, Inc. 
Walll~otd 06492 

~.71~~~~ 
Hamilton/Avnet Electronics 
Commerce Industrial Park 
Commerce Drive 

~~~~~ 

FLORIDA 

Arrow Electronics, Inc. 

~~:e~~~ Drive 
Lake Marv 32746 

~~~a:~~ 

tMICfocomputer System TechnICal Distributor Center 

FLORIDA (Conl'd.) 

~~ee£~,:1og188GrOUp, Inc. 

Alta Mon~s 32701 

~~g;btt"..& 

GEORGIA 

l~~~~'p!~~way 
Suite A 
Norcross 30071 

~~~6.~~ 

ILLINOIS 

tHamlltOn/Avnet Electronics 
1130 Thorndale Avenue 
Bensenville 601 06 

~~Jfb~i= 

INDIANA 

IOWA 

KAHBA8 

Am1w Electronics 
8208 Melrose Dr , Suite 210 
Lenexa 66214 
Tel (913) 541·9542 

'~::~~~~~ICS 
Overland Park 68215 

~~~~b~ 
Ploneer{Tec Gr 
10551 LOCkman Rd 
Lenexa 66215 
Tel: (913) 492·0500 

KENTUCKY 

~g~II~~= E~:~onlcs 

'r:~I(WJg) :S~U75 

MARYLAND 

MAaaACHUSl!ns 

Arrow ElectronICs, Inc 

~I~~n ~cil887 T.I.(e~_5134 

l~~~~:¥~~rh~rorncs 
Pe.bod1 01960 
~ei,bW3!~ 
MTI Systems Sales 

:U~;~~d\\~ 
Pioneer Electronics 
44 Hartwell Avenue 
L.ex1~n02173 

~:j~~~~ls~ 
MICHIGAN 

Arrow Electronics. Inc 
755 Phoenix Drive 
Ann Arbor 48104 

~~J~~~-= 

MINNESOTA 

l~":;kj~~~: Dr. 
"'HoG 
Eden Prairi 55343 
Tel: (612) 944-3355 

MISSOURI 

NEW HAMPSHlRI! 

Inc. 

m~~~~£~rr7=~~IC8 
Manchester 0310S 
Tel: (603) 824-9400 

NI!WoIERIEY 

t~~eJ=nw~c. 
Unit 11 
Marlton 08053 

~mb.=r:. 

tMTI t;ystems Sales 
37 Kulick Rd. 
Fairfield 07006 
Tel: (201) 227-5552 

NEW MEXICO 

NEW YORK 

~i's7ri=:rt!:i Townllne Rd. 
ROChester 14823 

~;J~~~7~ 
Arrow Electrontcs, Inc. 
200", Avenue 
Hau\W~117e8 
~:~~~22j=3 

tHamlltonjAvnet Electronics 
333 Metro Park 
Rochester 14623 

~J~~4J55~a:b 

CGJSALE/111088 



DOMESTIC DISTRIBUTORS (Cont'd.) 

NEW YORK (Cont'd.) 

~~e:r':::~est 
$oli~w1iand 11797 

NOImt CAIIOUNA 

""'0 

tArrow EJectronlCs, Inc. 
8238 Cochran Road 
80101144139 

~~m~~::. 

OKLAHOMA 

Arrow Electronics, Inc. 
1211 E.51atStrHt 
Suite 101 
Tulsa 74146 
Tel: (918) 252-7537 

r~1a~"r.~t.'"tTt ~~~or:A 
Tulu. 74146 
Tal' (918) 252-7297 ..... "" 

PENNSYLVANIA 

Arrow Electronics. Inc 
850 Seoo Road 
Monroeville 15148 
Tal' (412) 858.7000 

5!=~~~tea Group, Inc 

Horsham 19044 

~~J~~~8 
TEXAS 

tArrow ElectronICs, Inc 
'10899 Klnghurst 
Suite 100 
Houaton77099 

~J~b-~ 

tMlcrocomputer System TechnICal DIstributor Center 

TEXAS (Cont'd.) 

UTAH 

Arrow Electronics 

~~~~::.t~~9 
Tel: (801) 973·6913 

WASHINGTON 

Arrow Electronics, Inc 
19540 68th Ave. South 
Kent 98032 
Tel' (206) 575-4420 

I"" 

T~:~I~~1~fs=ronlcs 
Bel"""" 96005 

~~~:9 
~~~~~=p 
Redmond 98052 
Tel: (206) 881-1150 

WISCONSIN 

CANADA 
ALBERTA 

Zantronlcs 

~N1~J, Avenue N.E 

~:I?(~f~2~~1 
BRITISH COWMBIA 

MANITOBA 

Zentronlc8 
60-1313 Border Unn 80 

~~~~~1~~~ 
ONTARIO 

Arraw Electronics, Inc. 
36 Antares Or. 

~f.(:r3~~~ 

t:sm~~~~~::ronlCa 
Units 3-4-5 

~~f~;~~~2 
Hamllton/Avnet electronics 
8845 Rexwood Road 
Unit 6 

~~T:(~1:)uaN:~R2 

r~~:ade Road 
Unit 17 

~:n:r3~~ 
Zentronlcs 
80-1313 Border St. 

~~(~ ~:70d37 
QUEBEC 

tArrow EIect10nIcs Inc 
4050 Jean Talon Quest 
Montreal H4P 1W1 
~~J:!1:sgs11 

CG/SALE/111088 
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DENMARK 

''''''' ==~~ 
~~~)1U033 

FINLAND 

FRANCE 

EUROPEAN SALES OFFICES 

WEST GERMANY· ISRAEL 

ITALY 

NETHERLANDS 

'nter =VM:=: 
~t'X~~y~40111.11 

NORWAY 

''''''' Hvamvelen .... PO Box 92 
2013Sk~ 

~1lc!W,m"2421l 

..... 
'nto' Zurbaran,28 
28010 Madrid 
l~IM~04004 

SWEDEN , ..... 
~:rrsJ! 
~~I3401°O 

SWITZERLAND 

,nto, 
Zuarlchstr8888 
8185 Wlnkel·RuetI bel Zuerich 

~~!~~Yr" 62 62 

UNITED KINGDOM 

EUROPEAN DISTRIBUTORS/REPRESENTATIVES 

AUSTRIA 

BELGIUM 

DENMARK 

~~=ponent 

~W"E466646 
FINLAND 

OYFIntronlcAB 
MeIkonkatu2.tA 
00210 Helsinki 
~~~6926022 

FRANCI! 

Go"""", 
Z.A.de Courtaboeut 

~re::~~'tJ:88 
~\W,IMo68I1176 76 

~nrue ... 8oIo1e 

Teketec-Alrtronlc 
Rue carte V.met· BP 2 
92815 Sevret Ceclex 
~~!~~46 34 76 36 

*FIeJd ApplIcation Location 

WI!ST OIRMANY 

~~~GmbH 
Batlnholstraase 44 
7141 Moog'ng", 
ToI, (461111141/4676 
TLX: 7284412 

ProeltCtronVertr\eblGmbH 
Max P"nck StrlaN 1-3 
6072 Drtlelch 

~!~7~"f304Il 
IIU!LAND 

, ...... 
Eliatronlc8:Ltd. 
11 RozanlaStteet 
P.O.B. 39300 
T ....... vIY61392 
~~75151 

ITALY 

NI!THERLANDS 

NORWAY 

=~~~ntkk (Norge) AlS 

f~~~4 
~~~~9J.tor 84 62 10 

PORTUGAL 

Dltr'am 
~=i~~=rqu .. da Tomar, 46-1. 

~~~~V~)734834 

IPAIN 

ITT-$ESA 
~~oM,f.~I:ngel, 21-3 

ff'MrI~~9 09 57 

SWEDI!N 

Nordlak Elekttonlk AB 
H 1 

6770 

IWITZI!RLAND 

TURKEY 

EMPAElectronlc 
UndwurmstrBlM gSA 
eooo Muench8n 2 
~M~:W5360.70 

UNITED KINGDOM 

VUGOSLAVIA 

ft,~~O.~'~!~,'~8 Componenta S,p.a. 

CG/6ALE/111066 



intJ 
INTERNATIONAL SALES OFFICES 

AU8TRAUA 

BRAZIL 

CHINA/HONO KONG 

Intel Semiconductor Ltd,-
10fF East Tower 
Bond Cents. 
Queensway, Central 

~~=HKHX 
FAX. (5) 8681·989 

JAPAN 

~!1l~~r=~~~ldg. 
1-8889 Fuchu-cho 

~~~-:~"flf1183 
FAX: 0423-6().()315 

Intel Japan KK: 
Flower-Hili Shln-machl Bldg. 
'·23.9 Shinmachi 

~~~~~fYO 154 
FAX. 03427-7620 

Intel Japan K K • 

~~H~~~:ya 
~~I~-:~~itama380 
FAX 048&.24-7518 

~:~=~i~~sa8hi.kOsugl Bldg 
915 Shlnmaruko, Nakahara-Ito 
~~~;~7~rgawa 211 
FAX: D44-733-7Ql0 

JAPAN (Cont'd.1 

=~=~ ~t.ugl Bldg. 
1-2-1 A"'hl-machl 

~::ut:~~~wa 243 
FAX: 0462-29-3181 

~=~'~~. 2+1 Terauchl 
~~"I:~~~SBka 580 
FAX: ()6..883.-101M 

'00 

m~8i:= 
~:~~6 Nagoya-shl 
Tel 052-204-1261 
FAX 052-204-1265 

KOREA 

~:'f:;' 
Young Deung Po-Ku 

'E~,8386 

SlNGAPORI! 

TAIWAN 

INTERNATIONAL 
DISTRIBUTORS/REPRESENTATIVES 

AROENnNA 

AUSTRALIA 

BRAZIL 

EIebraMicroelectronlca 
R. Geraldo F1ausina Gomes, 78 
9Anda. 
04575· Sao Paulo - S.P. 
Tel: 011-56-11..s:M--9637 
rue' 3911125131 ELBR BA 
FAX: 55-11-534-9424 ..... 

CHINA/HONG KONG 

~~,'ioec~1:=r~~~~g~" Ltd. 
Phase I, 26 I(wal Hel Street 

·Fleld Application Location 

INDIA 

Mlcronlc Devices 

~tlcronlc DevICes 
No 5165th Floor 
Swasttk Chambers 
Slon, 'frombay Road 
Chembur 

¥~I~:lal2~ 
TLX' 9531 171447 MDEV IN 

S&S Corporation 
Camden eu810888 Center 

fg~ llo88om Hili Rd 
San Jose, CA 95124 
U.S,A 

~~!~~~~8-6216 
JAPAN 

Asahl ElectronICs Co. Ltd. 
KMM Bldg. 2~14-1 Alano 
Kokurekltt-ku 

~~~;'~~ 
FAX: 093-551-7881 

C. ltoh Ttchno-Sclence Co., Ltd. 
4-8-1 Dobathl, Mlyamae-ku 
~~~~~:regewa 213 
FAX: 044-877-4288 

JAPAN (Cont'd.) 

Dla Semlcon ~stems, Inc 

=:'kU~ To~~enjaya 
Tel. 03-"167-0386 
FAX. 03-487-8088 

~!l:~~ae 
~:~-2~la6shi 460 
FAX: 052-204-2901 

KOREA 

MEXICO 

OIoopeI S.A, 
TOChUi 368 FrllOG. Ind, San Antonio 

a~t~'XICo,D.F, 
~~~~7m~-agI~OME 

NEWZEALANO 

IINGAPORE 

SOUTH AFRICA 

TAIWAN 

T8t'{I' 5010055 
FAX: 5012521 

5058414 

VENEZUeLA 

p, Benavlet" S,A. 
Avllann I Rio 
R,sldencla Karnarata 
Local .. 4A17 
La Candelaria, Caracas 
Tel: 5W.s71·0396 
TLX: 28460 PBVEN VC 
FAX: 58-2·572-3321 
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ALAIIAMA 

:;:S~Df .. *2 
Huntsville 36805 
Tel, (205) 830-4010 

ARIZONA 

~22&~m., Dr. 
SUIle0.214 
PhOenIx86Cl29 
T",(II02)_ 

Intel Corp. 

~~~~8/easSUlteM~16 
TOI'(802)459-5010 

\'\':','if.~iDor"'''''' suite 301 
Tucson 86716 
ToI'(II02)_,5 

CAUPQRNtA 

~'\':',Wf" .... "s_ 
SUite 116 

=,'8)~ 

Intel Corp. 

~:"'som~:1' 
Tel: (916)351-6143 

~':o ~Way, Suite 101 
Sacramento 95815 ToI,(918) __ 

=~Drive 
Suite 105 

~:~ (~,,£O~~lJeo 

=~;;'"A""ue Suite 450 
Santa Ana 92705 

~~~~,~ 
InteIQorp,­
San Tomaa 4 
2700 San Tomas Exprelaway 
2nd Aoor 
Santa Clara 95051 

~4B\'~~ 
COLORADO 

CONNlcnCUT 

~1%~lnAoad 
'''''~ ~1J!'ll06811 

~;;I:':~W~ 

CAUFORNIA 

2700 San Tomas Expressway 
Santa Clara 96061 
TeJ:(408)970-1700 

CAUFORNIA 

2700 San Toma, Expressway 
Santa Clara 95051 
T"(408)_ 

DOMESTIC SERVICE OFFICES 
FLORIDA 

'StreetNOrth 

.7'.jl .. 'l.~'8 
78-1807 

GIORGIA 

~=ieperlcw'Y 
Sutte200 
Noroross 30092 
T .. (404) 449-0541 

'WNOIS 

Intel 
:: ngale Road 

INDIANA 

Intel Corp, 

80173 
1J.8031 

87n Purdue Road 
Suite 125 

~~~~~~:= 
'OWA 

Intel Corp, 
1930 St. Andrews Drive N.1a. 
2ndFtoor 
Cedar R~162402 
ToI,(319)383-5510 ...... 
InteICOl'p. 
84OOW.110thStreet 
Suite 170 
OVerland Park 88210 
ToO, (913) 345-2727 

MARYLAND 

~~~ ~ay Drive South 
SulteC 
Hanover 21078 

~16!N2?,':. 

IlA88ACHUSETTI 

~borp.Center 
3CarilS/eRoIid 
2ndFIOOf 
Westford 01888 

~~~ 

MICHIGAN 

MlNNUOTA 

380 

MlSIOURI 

~~ City Expra8sway 
Suite 131 

r.rr3~:r ~980 
NeWJIR8I!Y 

RoHland 07068 

~~~&~.~= 
NI!WlIIlQCO 

tt~ttl'~iut BculeY8l'd N.E. 
Suite B 295 

*~2~ 
NI!WYORK 

InteICorp.* 
:tMctor~y 

~~ 

NORTH CAROLINA 

''''''Corp. 5100 ExecutIve Drive 
Sulte2t3 
Char1otte28212 
Tel' (704) .... _ 

Road 

OHIO 

OKLAHOMA 

=~~rcrcadway 
Sulte115 

~~~a~:a~62 
OREGON 

~n:~. Greenbrier Parkway 

t=97005 
~~~l, 

~~ 'i:~'Etam Young Parkway 
Hlltsbcrc97123 
Tel: (503) 881·8080 

PENN8Yl.VANIA 

PUIRTORICO 

HUB 

Intel Corp. 
313 E Andaracn Lane 
Suite 314 
Austin 78752 
Tel: (512) 454-3628 

CUSTOMER TRAINING CENTERS 
ILLINOIS 

~:;:~"Bo~l300 
Tal: (312) 3f0-6700 

MASSACHU8E'ITI 

3 CarU,1e Road 
Weatford01886 
Tel: (508) 892-1000 

MARYt.AND 

7833 Walker Dr., 4th ROQI' 
Greenbelt 20m 
Tel: (301) 220-3380 

SYSTEMS ENGINEERING OFFICES 
IWHOIS 

==n~~l300 
Tel. (312) 3fo-8031 

NI!WYORK 

WOMctor:~ 
T~31-3300 

Tl!XAB (Cont'd.) 

~rgr2 ~tfFreeway 
Suite 1490 
Houston n074 

~~f~~ 
UTAH 

Intel Corp. 
428 East 6400 South 
Sultet04 

rta'r:(~ftL1 
VIRGINIA 

Intel Corp. 
1504 Santa Rcu. Road 
Suite 108 
RiChmOnd 23288 
Tel: (804) 282-5868 

WASHINGTON 

WIICONIIN 

Intel~ 
330 S. executive Dr. 
Suite 102 
BrockfIeld53005 

~~1l~4r=6 
CANADA 
BRmSH COLUMBIA 

ONTARIO 

:. Canada, Ltd. 

of Canada, Uti. 

OUI!8EC 

CG/SALE/111088 




