






















































































































































































































































































































































































































































































































































































Microprocessors and Peripherals

WE 32102 Clock
N

Description

The WE 32102 Clock supplies the two-phase, CMOS-level, frequency source re-
quired by the WE 32100 and WE 32200 Microprocessor chip sets. The WE 32102
Clock generates three outputs from an internal crystal controlled encoder. Two of
the outputs are of the same basic frequency, but 90° out-of-phase. A third output
is twice the frequency. Other features include an external frequency source input
which provides control for testing of the clock’s output. The clock is housed in a
hermetically-sealed metal can (double-width, dual in-line package) and requires a
single +5 V supply for operation. It is available in 10-, 14-, 18-, 22-, and 24-MHz
versions.

The WE 32102 Clock can be controlled by an internal crystal or by an external fre-
quency source for testing purposes. A clock enable input determines whether
control is internal (enable high) or external (enable low).

Features

= Extended temperature

= Available in 10-, 14-, 18-, 22-, and 24-MHz versions

= Two outputs 90° out-of-phase

s Each output drives up to 130 pF of capacitive loading

= |nput for external frequency source

= Input and output at CMOS levels

= Single +5 V supply

(Refer to Section 19 for typical applications of this product.) Spring 1988 12-7
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WE 32103 DRAM Controller
1

12-8

Spring 1988

Description

The WE 32103 DRAM Controller provides address multiplexing, access and cycle
time management, and refresh control for DRAM devices. In a single chip, it pro-
vides the interface for high-performance, high reliability, 16- and 32-bit wide,
dynamic memory subsystems. Its general-purpose interface is programmable, op-
timizing system performance for a wide range of memory configurations. The
DRAM controller is capable of addressing up to 16 Mbytes of memory. The WE
32103 DRAM Controller is available in a 125-pin, square, hermetic, ceramic pin
grid array package; is available in 10-, 14-, and 18-MHz versions; and requires a
single +5 V supply.

The important features of the WE 32103 DRAM Controller are:
Memory Access/Address Translation Overlap

To provide an overlap of memory accesses with address translation, the DRAM
controller uses a pretranslation technique. This feature can be used in virtual
memory systems that use paged segments. In such systems, the lower order bits
of the virtual address do not change during translation. The DRAM controller can
use these low-order bits to drive the row address and assert the row address
strobe while the WE 32101 Memory Management Unit is translating the remaining
portion of the address.

Multiword Memory Transfers

Byte, half-word, 3-byte, 4-byte, 2-word, 3-word, and 4-word read and write opera-
tions are supported. For 1/0O bound user applications, use of multiword bus trans-
actions can double the rate of block data transfer over the system data bus.
Multiword access reduces the overhead latencies associated with bus arbitration,
successive address transmission, and subsequent address translation. The DRAM
controller provides 2-word reads to the WE 32100 CPU, as well as 4-word reads
and writes to the WE 32104 DMA Controller. The DRAM controller provides
multiword access by receiving an access size request, supplying a handshake,
and manipulating DRAM strobes for page, nibble, or cycling RAS.

Error Detection and Correction

All of the signals needed to interface with an error detection and correction unit
are provided. The DRAM controller turns partial-word write operations and read
operations with correctable errors into a user-transparent read-modify-write
memory cycle. For high reliability applications, programmable support is provided
for periodic error scrubbing and automatic check-bit initialization.

(Refer to Section 19 for typical applications of this product.)
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WE 32103 DRAM Controller

Dual-Port Configuration

A dual-ported memory can be controlled using two DRAM controllers. One Is con-
figured as a master, while the other is configured as a slave. Along with its normal
tasks, the master performs memory arbitration and refreshes. The slave normally
3-states its memory outputs until it is granted ownership of the shared memory
outputs by the master DRAM controller.

Refresh Configurations

The DRAM controller can be programmed to provide a wide variety of refresh
schemes. It has both a programmable, internal refresh timer and an external
refresh request input. The refresh mode can be programmed for distributed
refresh. Combinations of internal, external, and distributed refresh modes allow
many different applications. An explicit refresh interval timer is accessible to the
programmer.

Configuration Registers
Configuration registers are provided to optimize the controller for a wide range of
DRAM configurations.

Features

= Can overlap memory access with MMU address translation and chip select
decoding functions

= Provides 5 cycle access mechanism for CPU, CPU/MMU, CPU/MMU/DMAC
systems

= Supports double-, triple-, and quad-word memory reads and writes

= Full support for error detection and correction devices

= Drives up to 88 DRAM devices without external buffers

= Controls a variety of DRAM configurations including 1-Mbit DRAM devices

= |nternal refresh timer and refresh address counter to reduce board-level device
count

= Programmable DRAM access times
= Programmable support for page and nibble mode DRAM
= Dual-ported memory configurations using two DRAM controllers

= General-purpose asynchronous operation and synchronous operation with the
WE 32100 Microprocessor chip set

Spring 1988 12-9
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WE 32104 DMA Controller
1
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Description

Direct memory access (DMA) is a mechanism for servicing 1/O device data
transfer requests. It is driven by an 1/0O device to provide direct access to system
memory. The WE 32104 Direct Memory Access Controller (DMAC) provides DMA
capabilities while taking advantage of the full 32-bit data and address of the WE
32100 Microprocessor. The DMAC contains specialized hardware that permits
transfers at a much faster rate than possible under microprocessor control.

The DMAC is a memory-mapped peripheral device that performs memory-to-
memory, memory-to-peripheral, and peripheral-to-memory data transfers quickly
and efficiently. When used with the WE 32100 Microprocessor, the DMAC permits
the full 32-bit width of the system bus to be utilized without external interfacing
logic. In addition, a peripheral bus is provided to couple 8-bit input/output devices
to the system bus. The DMAC is implemented in CMOS technology, is available in
a 133-pin, square, hermetic, ceramic pin grid array, and requires a single +5 V
supply. The DMAC is available in 10-, 14-, and 18-MHz versions.

Architectural Summary

The DMAC has four independent channels that allow it to serve four unrelated
transfer requests simultaneously. Each channel has a set of registers that con-
figures and controls its operation. In addition, there is one mask register which 1s
shared between the four channels. When the DMAC is in peripheral mode,
registers within the DMAC and registers within devices connected to the
peripheral bus are accessed by the CPU. This provides the CPU an access path
to the peripheral bus.

The seven functional elements of the DMAC are:

System Bus Interface - provides address, data, and control signals needed to in-
terface the DMAC to the WE 32100 Microprocessor.

Data Buffers - each of the four channels has a 32-byte data buffer. The lowest ad-
dress data buffer is used as the memory fill data register (MFDR). This register
contains the data which is written to consecutive locations during memory fill
operations.

Register File - contains eight control registers for each DMA channel and one
global register. The control registers consist of source address, destination ad-
dress, transfer count, base address, mode, device control, interrupt vector, and
status and control registers. The global register is a mask register used to disable
particular channel activity.

Address Arithmetic Unit (AAU) - calculates addresses of source and destination
using information from the per channel registers and the, data size and request
generator.

(Refer to Section 19 for typical applications of this product.)
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WE 32104 DMA Controller

Count Arithmetic Unit (CAU) - calculates number of bytes to be transferred using
information from the per channel registers and the data size and request
generator.

Packing Registers - used to pack bytes into larger operands when transferring
from the peripheral bus to the system bus. Also used to unpack large system bus
operands to bytes when transferring to the peripheral bus.

Peripheral Bus - used to communicate with 8-bit I/O devices.

Features

= Extended temperature, Mil spec

= Full 32-bit address and data buses

= 8-bit peripheral bus for coupling /0O devices to the system bus

= Double- and quad-word bus cycles available for high system throughput
= |nternal data buffers to support burst data peripherals

= Four independent prioritized DMA channels

= Two programmable interrupt vectors per channel

= Memory-to-memory transfers at rates up to 14.4 Mbytes/s at 18 MHz

= Memory-to-peripheral transfers at rates up to 9 Mbytes/s at 18 MHz (with burst
mode)

= Memory fill operations at rates up to 26.2 Mbytes/s are available for writing an
arbitrary constant to a block of memory

Spring 1988 12-11
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WE 32204 DMA Controller
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Description

Direct memory access (DMA) is a mechanism for servicing 1/0 device data
transfer requests. It is driven by an I/O device to provide direct access to system
memory. The WE 32204 Direct Memory Access Controller (DMAC) provides DMA
capabilities while taking advantage of the full 32-bit data and address of the WE
32200 Microprocessor. The DMAC contains specialized hardware that permits
transfers at a much faster rate than possible under microprocessor control.

The DMAC is a memory-mapped peripheral device that performs memory-to-
memory, memory-to-peripheral, and peripheral-to-memory data transfers quickly
and efficiently. When used with the WE 32200 Microprocessor, the DMAC permits
the full 32-bit width of the system bus to be used without external interfacing logic.
In addition, a peripheral bus is provided to couple 8-bit input/output devices to
the system bus. The DMAC is implemented in CMOS technology, is available in a
145-pin, square, hermetic, ceramic pin grid array, and requires a single 5 V sup-
ply. The DMAC is available in a 24 MHz version.

Architectural Summary

The DMAC has four independent channels, which allow it to serve four unrelated
transfer requests simultaneously. Each channel has a set of registers that con-
figures and controls its operation. In addition, there is one mask register that is
shared between the four channels. When the DMAC is in peripheral mode,
registers within the DMAC and registers within devices connected to the
peripheral bus are accessed by the CPU. This procedure provides the CPU an
access path to the peripheral bus.

The seven functional elements of the DMAC are:

System Bus Interface - provides the address, data, and control signals needed to
interface the DMAC to the WE 32200 Microprocessor.

Data Buffers - each of the four channels has a 32-byte data buffer. The lowest
address data buffer is used as the memory fill data register (MFDR). This register
contains the data that is written to consecutive locations during memory fill
operations.

Register File - contains eight control registers for each DMA channel and one
global register. The control registers consist of source address, destination
address, transfer count, base address, mode, device control, interrupt vector, and
status and control registers. The global register is a mask register used to disable
particular channel activity.

Address Arithmetic Unit (AAU) - calculates addresses of source and destination
using information from the per channel registers and the data size and request
generator.

(Refer to Section 19 for typical applications of this product.)
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Count Arithmetic Unit (CAU) - calculates the number of bytes to be transferred
using information from the per channel registers and the data size and request
generator.

Packing Registers - used to pack bytes into larger operands when transferring
from the peripheral bus to the system bus. Also, It Is used to unpack large system
bus operands to bytes when transferring to the peripheral bus.

Peripheral Bus - used to communicate with 8-bit /O devices.

Features

= Full 32-bit address and data buses

= 8-bit peripheral bus for coupling I/O devices to the system bus

= Double- and quad-word bus cycles available for high system throughput
= |nternal data buffers to support burst data peripherals

= Four independent prioritized DMA channels

= Two programmable interrupt vectors per channel

= Memory-to-memory transfers at rates of up to 19.2 Mbytes/s at 24 MHz

= Memory-to-peripheral transfers at rates of up to 12 Mbytes/s at 24 MHz (with burst
mode)

= Memory fill operations available for writing an arbitrary constant to a block of
memory

Spring 1988 12-13
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WE 32106 Math Acceleration Unit
(Floating Point)
[

Description

The WE 32106 Math Acceleration Unit (MAU) provides floating-point capability for
the WE 32100 Microprocessor and is fully compatible with the IEEE standard for
binary floating-point arthmetic.

The MAU can operate in peripheral mode with general-trade microprocessors or
as a coprocessor for the WE 32100 Microprocessor. It provides single (32-bit),
double (64-bit), and double-extended (80-bit) precision for add, subtract, multiply,
divide, remainder, square root, and compare operations. The operand, result,
status, and command information transfers take place over a 32-bit bidirectional
data bus that provides the interface to the host microprocessor. The MAU is im-
plemented in CMOS technology; is available in a 125-pin, square, hermetic,
ceramic pin grid array package; and requires a single +5 V supply.

Features

= Extended temperature available now; MIL-STD-883C (10 MHz Version) planned
availability 1988

» Compatible with ANSI/IEEE Standard 754-1985 for Binary Floating-Point Arithmetic
= Single (32-bit), double (64-bit), and double-extended (80-bit) precision capability

= Add, subtract, multiply, divide, remainder, negate, absolute value, and square root
functions

= Compare, move, and rounding to integral value functions
= Coprocessor and peripheral mode interfaces available

= Up to 1.4 million Whetstones/second

= Symmetric integer, decimal, and floating-point conversions
= 32-bit I/O interface

= Support of transcendental functions via the WE 321SG Software Generation
Programs

= Available in 10-, 14-, and 18-MHz versions

12-14 Spring 1988 (Refer to Section 19 for typical applications of this product.)
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WE 32206 Math Acceleration Unit
(Floating Point)

Description

The WE 32206 Math Acceleration Unit (MAU) I1s an enhanced coprocessor that
provides high-speed, |IEEE floating-point processing support for the WE 32200
Microprocessor. The MAU can operate in peripheral mode, allowing operation with
general-trade microprocessors, or as a coprocessor for the WE 32200 Micro-
processor. Systems using the WE 32206 MAU have a two-times performance
improvement over Its predecessor, the WE 32106 MAU. The WE 32206 MAU 1Is
footprint, protocol, and upward object code compatible with the WE 32106 MAU.
Features

= Full compliance with ANSI/IEEE Standard 754-1985 for Binary Floating-Point
Arthmetic

= Single (32-bit), double (64-bit), and double-extended (80-bit) precision capability
= Eight 80-bit user registers

= Add, subtract, multiply, divide, remainder, negate, absolute value, square root, sine,
cosine, arctan, and pi operations

= Compare, move, and rounding to integral value functions

= On-chip tngonometric functions

= Coprocessor and peripheral mode interfaces available

= Symmetric integer, decimal, and floating-point conversions

= 32-bit I/O interface

= Up to three memory-based operands for each coprocessor instruction
= 24 MHz clock operation

= 31 million Whetstones/second

= Single +5 V supply

= L ow-power, 1 micron, CMOS technology

(Refer to Section 19 for typical applications of this product.) Spring 1988 12-15
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WE 321DM/WE 322DM
CPU and MMU Device Monitors

Description

The WE 321DM/WE 322DM CPU and MMU Device Monttors provide low-cost
solutions for debugging WE 32100/WE 32200 Microprocessors and the
WE 32101/WE 32201 Memory Management Units.

The device monitor allows signal observation of high-speed target systems with a
logic analyzer that has 10 MHz sampling rates by:

= Generating logic analyzer sample points based on bus cycle activity, and
guaranteeing a minimum of 100 ns between sample points at target system
operating frequencies as high as 24 MHz.

= Sampling and holding signals as necessary to assure 30 ns signal set-up and
0 ns signal hold times with respect to selected sampling points in a target system
operating frequency up to 24 MHz.

= Providing the flexibility of observing a narrow window of bus activity in detail, or
observing a larger window of bus activity with reduced detail but with a greater
perspective of system bus activity.

These device monitors support zero wait-state block fetch accesses at frequencies
of 18 MHz and 24 MHz, respectively.

12-16 Spring 1988 (Refer to Section 19 for typical applications of this product.)
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WE 321DS Microprocessor
Development System

Description

The WE 321DS Microprocessor Development System is an integrated hardware
and software system used to develop, test, and debug WE 32100 Microprocessor
based applications. It consists of items that can be ordered individually. The main
component of the development system i1s the WE 321AP Microprocessor Analysis
Pod. The analysis pod emulates the WE 32100 Microprocessor, WE 32101
Memory Management Unit, and WE 32102 Clock functions in the target system
under development and 1s essential for diagnosing target hardware and software
problems. The analysis pod includes an interactive monitor program (IMP) for
assembly-level debugging. The development system also includes the WE 321SD
Development Software Programs, a package of UNIX System based software
which runs on either an AT&T 3B2/300 or 400 Computer, or a VAX* 11/780 Com-
puter. This package includes utility programs for downloading the host computer.
An optional software package includes Ferret, a C-level symbolic debugger. An
additional software package is available that supports logic analysis with the
Hewlett-Packard 64000 Logic Development System.

The WE 321DS Microprocessor Development System can operate in any of four
configurations. All four configurations require a terminal (system console) for user
interaction with the debuggers and a +5 V power supply for the analysis pod.

These configurations are:

Microprocessor Analysis Pod Stand-Alone
Hardware Development Workstation

Software Development Workstation

Hardware and Software Integrated Workstation

* Registered trademark of Digital Equipment Corporation

(Refer to Section 19 for typical applications of this product.) Spring 1988 1217
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WE 321EB Microprocessor
Evaluation Board

12-18

Spring 1988

Description

The WE 321EB Microprocessor Evaluation Board is a WE 32100 Microprocessor
based single-board microcomputer evaluation system. It allows evaluation of the
hardware and software capabilittes and performance of the WE 32100 Micro-
processor, the WE 32101 Memory Management Unit (MMU), and the WE 32106
Math Acceleration Unit (MAU) in an application environment. The evaluation board
contains a WE 32100 Microprocessor, a WE 32101 Memory Management Unit, a
WE 32106 Math Acceleration Unit, a WE 32102 Clock, a ROM-based interactive
monitor program (IMP) and system self-test, 96 Kbytes of RAM, and I/O circuitry.
The evaluation board requires a single +5 V, 3 A power source for operation and
operates at 18 MHz.

Features

WE 32100 Microprocessor

WE 32101 Memory Management Unit
WE 32106 Math Acceleration Unit
WE 32102 Clock (18 MHz)

64 Kbytes of high-speed static RAM
32 Kbytes of additional RAM

64-Kbyte ROM-resident interactive monitor program (IMP) and system self-test
program

Program trace and breakpoint capability

Seven individually maskable interrupts

Twenty-four programmable parallel 1/O lines

Two RS-232C serial 1/0 ports with selectable baud rate (300—9600)
Communication with terminal and with UN/X System host

Three programmable 16-bit interval timers

Eight-character LED display (17-segment)

Push-button reset and abort switches

(Refer to Section 19 for typical applications of this product.)
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WE 321SG C-Software Generation
Programs (CPLU Release 4.2)

Description

The WE 321SG C-Software Generation Programs facllitate using a host UNIX
System V for creating software for the WE 32100 Microprocessor. This support
software provides utility programs that enable the user to write applications soft-
ware in C language or assembly language.

The C-Software Generation Programs are binary products that satisfy a native pro-
gramming environment. The WE 321SG C-Software Generation Programs replace
any other Native C compiler already installed in an AT&T 3B2 Computer System
running UNIX System V Release 2.05/2.1/3.0/3.1/31.1 or UNIX System V/VME
Release 2.1/3.1.

An additional software package that is available with the C-Software Generation
Programs, Advanced Programming Utilities Environment (APU), contains com-
mands such as ctrace, lex, and yacc. These and other commands provide the
user with a set of programming tools that allow the programmer to do advanced
programming and debugging, create shared libraries, and work in an environment
where it may be necessary to track and maintain versions of files and programs.

The software generation programs can generate code in either of two floating-
point modes, MAU or FPE. The MAU mode provides enhanced floating-point
performance through the use of in-line code generation for the WE 32106 Math
Acceleration Unit (MAU). Alternatively, at the cost of lower performance, the FPE
mode supports target systems operating both with and without a math accelera-
tion unit. The FPE mode compiles floating-point operations as calls to library
routines that either execute MIS or emulate the operations, depending on whether
a math acceleration unit has been determined to be present at process start-up.

The software generation programs also provide high-performance math libraries,
integer and floating-point optimizations, and floating-point support that conforms to
the IEEE Standard for Binary Floating-Point Arithmetic (ANSI/IEEE Std. 754-1985).
The C-Software Generation Programs comply completely with the UN/X System V
Interface Definition (SVID) (i.e., passes the UNIX System V Verification Suite).

Features for the WE 321SG Software Generation Programs

Utilities
» C compiler = Object file compressor
= Assembler = Object and archive file converter
= Link editor = Object file dumper
* Disassembler = Source code lister
= Object code optimizer = Object file orderer

= Archiver and library maintainer Symbol table printer
» Object file host converter = Object file stripper

(Refer to Section 19 for typical applications of this product.) Spring 1988 12-19
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UNIX System V Release 2.1/3.1
Lo s ]
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Description

UNIX System V Release 2.1/3.1 provides the operating system and user interface
for the 32-bit WE 32100/32200 Microprocessor chip set. Optionally, this software
may be integrated by the user with an optimized version of the WE 321SG
C-Software Generation Programs for the WE 32100 Microprocessor chip set. The
operating system has been tested and certified with these optimized programs.

They provide several levels of optimization and different types of floating-point sup-
port as run-time options.

Features

Multi-user/multi-tasking

Enhanced C software generation system with symbolic debugging includes
shared library support

Demand-paged virtual memory gives at least 16 Mbytes of linear address space
per process; includes U page

File and record locking system calls provide user data protection
Self-configuration allows installation of new drivers without regenerating the system

Simplified system administration eliminates the need for a full-time, on-site systems
expert

Job control language
Cross-compilers allow program development in a large computer environment

Exploits UNIX System oriented features of the WE 32100 Microprocessor chip set,
such as full 32-bit architecture, efficient process switching, memory management,
and optional hardware floating-point capability

Facilitates personalization to user-developed hardware configurations
Easy to use documentation

Remote file sharing using Ethernet local area network

Improved signal mechanisms

Incremental back-up of nested files systems

(Refer to Section 19 for typical applications of this product.)
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UNIX System V Release 2.1/3.1

Additional Features for UNIX System V Release 3.1

Internationalization, includes support for 8-bit code set, alternate date/time formats,
and character class/conversion rules

Assists menu/forms interface

Faster Curses/Terminfo support the writing of terminal-independent applications
Remote file sharing (RFS)

STREAMS Mechanism and Tools

AT&T Transport Interface

Media-independent uucp

Executable shared libraries

ASSIST Interface

Performance improvements, including paging the user area, remote file sharing
client caching, and smaller and faster curses

Complies completely with the UNIX System V Interface Definition Issue 2 (SVID)
(i.e., passes the UNIX System V Verification Suite Release 3)

Spring 1988 12-21
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AT&T’s complete line of Page
high-performance opto-

isolators features a high Autopolarity IRED Input
minimum transfer ratio

and significantly low drive Darllngton Output 13-2
current that result in Transistor Output 13-3
minimal power consump- i i

tion. They transmit both un.lPOIarlty IRED Input

ac and dc signals and Darlington Output 13-4
can be used in analog or Transistor Output 13-5
digital systems. Moreover, ~ SCR Output 13-6
opto-isolators protect Dual Transistor Output 13-7
against transient surges Dual Photodiode Output 13-8
and provide ground loop

isolation.

For additional infor-

mation contact your
nearest sales office
or call:

1-800-372-2447.
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Opto-isolators

Autopolarity IRED Input

Darlington Output
b D e R e R

Single Channel

Base Specified Current Sustained Isolation Pulse Device
Lead to Input Transfer Voltage Current** Time Code
No. 6 Current Ratio Number
Pin (IF) (CTR) [Vce(sus)] (Iceo)* (hso) (Tr,T)
mA Vv nA nA us
min min max max max
yes 20 75 60 100 100 100 4Et
yes 0.1 20 12 100 100 200 4N
none 0.2 1.8 12 100 100 200 4H
none 10 40 30 200 100 — 9E+
Dual Channel
Specified Current Sustained Isolation Pulse Device
Input Transfer Voltage Current** Time Code
Current Ratio Number
(IF) (CTR) [VcE(sus)] (Iceo)* (Iiso) (Tr,T1)
mA \') nA nA us
min min max max max
20 75 60 100 100 100 2A

* Collector-Emitter Leakage Current
** Specified at (Viso) = 2500 V

Single Channel

—
6 5 4
+9Q Q-
Ic* g J
e
ol
|
>
T.
o <)
1 2 3
———
VF NC

13-2 Spring 1988

T UL recognized (File No. E86340). Approvals can be

obtained for other devices.

Dual Channel

A w
—— i
b »_”__.
[} o <)
1 2 3 4

(Refer to Section 19 for typical applications of this product.)
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Autopolarity IRED Input

Transistor Output
[ o e e ]

Single Channel

Specified Current Sustained Isolation Pulse Device
Input Transfer Voltage Current** Time Code
Current Ratio Number
(IF) (CTR) [VcE(sus)] (Iceo)* (lso) (Tr,T)
mA Vv nA nA us
min min max max max
20 06 60 100 100 50 4D

Dual Channel

Specified Current Sustained Isolation Pulse Device
Input Transfer Voltage Current** Time Code
Current Ratio Number
(IF) (CTR) [Vce(sus)] (Iceo)* (hiso) (Tr,TH)
mA \'J nA nA us
min min max max max
20 06 60 100 100 50 2E

* Collector-Emitter Leakage Current
** Specified at (Viso) = 2500 V

Single Channel Dual Channel
Vce Vce Vce
" —
6 8 7 6 5
o o- -9 o+ +0 Q-
IC‘ Ic¢ ‘Ic
% R
—pt Vo4 w
< ’ -t ¢
Pe) Pe) [ )l
1 2 3 i -
VF NC 1 2 3 2
e ——
VF VF

(Refer to Section 19 for typical applications of this product.) Spring 1988 13-3
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Unipolarity IRED Input

Darlington Output
e T e

Single Channel

Base Specified Current Sustained Isolation Pulse Device
Lead to Input Transfer Voltage Current** Time Code

No. 6 Current Ratio Number

Pin (IF) (CTR) [VcE(sus)] (Iceo)* (liso) (Tr,Tt)

mA \' nA nA us
min min max max max

yes 20 75 60 100 100 100 4B

yes 0.7 40 60 100 100 100 4C
none 0.2 20 60 100 100 100 4G
none 20 75 60 100 100 100 4K

Dual Channel

Specified Current Sustained Isolation Pulse Device
Input Transfer Voltage Current** Time Code
Current Ratio Number
(IF) (CTR) [VcE(sus)] (Iceo)* (liso) (Tr,TH)
mA \) nA nA us
min min max max max
20 75 60 100 100 100 2B
0.2 18 12 100 100 200 2H

* Collector-Emitter Leakage Current
** Specified at (VIso) = 2500 V

Single Channel Dual Channel
Vce Vce VcEe
—— — —~—~———
6 5 4 8 7 6 5
9 *¢ 9= ) Q+ +o ol
Ic
Eis X
¥ lc Ic
ed
' b o N
IF [PY
+0 6- & |FT ’—ﬂ ~ ?lF
1 2 3
()
VF NC +d S - S+
1 2 3 4
———— ——
VF VF

13-4 Spring 1988 (Refer to Section 19 for typical applications of this product.)
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Unipolarity IRED Input

Transistor Output

Single Channel

Base Specified Current Sustained Isolation Pulse Device
Lead to Input Transfer Voltage Current** Time Code
No. 6 Current Ratio Number
Pin (IF) (CTR) [VcE(sus)] (Iceo)* (hso) (Tr,TH)
mA Vv nA nA
min min max max max
none 10 10 17 100 100 50 us 4w
none 10 10 17 100 100 50 ps 4L
yes 20 06 60 100 100 50 pus 4A
none 20 06 12 100 100 50 us 4
yes 10 03 60 100 100 50 pus 4F
none 05 03 12 100 100 50 us aM
none 0.16 e 30 100 100 20 ms 4Ut
Dual Channel
Specified Current Sustained Isolation Pulse Propa- Device
Input Transfer Voltage Current** Time gation Code
Current Ratio Delay Number
(IF) (CTR) [VcE(sus)] (Iceo)* (hso) (Tr,TH)
mA \' nA nA us us
min min max max max max
20 06 60 100 100 50 — 2C
20 1.8 60 100 100 — 50 2K
10 10 60 100 100 50 — 2J

* Collector-Emitter Leakage Current
** Specified at (VIso) = 2500 V

Single Channel

——
6 5 4
Q +9Q Q-
lc‘
A,
A
Lg|
|FT !
) [}
1 2 3
e~ —
VF NC

T UL recognized (File No. E86340). Approvals can be

————

8
-9

obtained for other devices.

Dual Channel

Vce

7
o

Ny

S X
»l @
T Ll .

IF IF
+ 0 o - -0 O+
1 2 3 4
———— e
VF VF

(Refer to Section 19 for typical applications of this product.)
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SCR Output

Opto-isolators
Unipolarity IRED Input

SCR Output
Input Holding Forward Reverse Forward Isolation Device
Current Current On-State Breakdown Breakover Current* Code
to Trigger Voltage Voltage Voltage Number
(IF) [VF(scRry] [VBR(R)] [VBR(F)] (l'so)
mA \' Vv \'} nA
min max min  max max min min max
20 15 002 20 15 250 250 100 5A

* Specified at (Viso) = 2500 V

6
°)

VF(SCR)
——

5 4
+0  o-

ot

IH‘

13-6
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Opto-isolators
Unipolarity IRED Input

Dual Transistor Output
[ T ]

Dual Transistor Output

dc Specified Current Sustained Isolation Pulse Device
Contrast Input Transfer Voltage Current Time Code
Current Ratio (Viso)= Number
1500 V
(K) (IF) (CTR) [Vce(sus)] (Iceo)* (liso) (Tr,T1)
mA \' nA nA us
min min max max max
+100% 10 06 60 100 100 5 2L
* Collector-Emitter Leakage Current
NC NC Vce
—
8 7 6 5
[*] [e] + o Q -
|c¢ l\ !
IF lc ( \w
P O+ +0 6 -
1 2 3 4
N

(Refer to Section 19 for typical applications of this product.) Spring 1988 13-7



Opto-isolators
Unipolarity IRED Input

Dual Photodiode Output

Dual Photodiode Output

dc Breakdown Diode Isolation Cutoff Device
Contrast Voltage Leakage Current* Frequency Code
Current Number
(K) (VBR) (Io) (liso) (Fc)
\') nA nA kHz
min max min max max min
0.80% 1.20% 60 25 100 70 2D

* Specified at (Viso) = 2500 V

13-8

Spring 1988

The 2D opto-isolator is designed for an in-circuit configuration that utilizes one of
the photodiodes of the 2D as a feedback element for stabilization. When applied
in this manner, the 2D is optimized to monitor situations where complete isolation
is necessary, and low frequency linear or dc transmission is desirable. The ratio of
one output detector to another only varies by +0.50% when comparing ac and
dc operation over the full temperature range.

The linear opto-isolator not only replaces an isolation transformer, but it allows a
new approach by providing a means for an optically-coupled, isolated circuit.

NC NC Vo
—

8 7 6 5
Q Q
o} _~J

P

R
—t o ™
- + o 9
1 2 3 4

VF Vo

(Refer to Section 19 for typical applications of this product.)



Power Products

AT&T offers a broad spec-
trum of power products.

Board mounted power
modules, ranging from

2.5 to 100 watts, have a
small footprint, high
power density, and high
efficiency. The OLS Power
Supplies range in size
from 25 to 2000 watts
and offer a wide variety of
output features.

DC-DC Converters are
available in a wide range
of outputs, or custom
designed for your par-
ticular needs.

AT&T Uninterruptible
Power Systems (UPS) are
on-line, microprocessor-
controlled units that
regulate ac power in nor-
mal use and provide con-
tinuous backup in
emergencies.

The LINEAGE 2000
Energy Systems include
rectifiers, round cell bat-
teries, and either a con-
ventional or micropro-
cessor-based system
controller.

A power systems design
staff is available to assist
you in the selection of
power architectures that
meet your needs.

For additional infor-

mation contact your
nearest sales office
or call:

1-800-372-2447.

Board Mounted Power Modules
Off-Line Switching Power Supplies
DC-DC Converters

Uninterruptible Power Systems
(1, 3, 5, 10 KVA Single-Phase UPS)

Uninterruptible Power Systems
(10, 20 KVA Three-Phase UPS)

LINEAGE 2000° Energy Systems

Battery Plants, 500A Series (MCS/CCS)

Battery Plants, 500B Series (MCS/CCS/XCS)

Battery Plants, 500C Series

Microprocessor-Controlled System (MCS) Controller

CCS Controller

XCS Controller

Rectifiers, 855 Series, 60 Hz

Round Cell Batteries

Battery Stands

Remote Access System

Secondary dc Distribution Battery Distribution
Fuse Board (BDFB)

Secondary dc Distribution Battery Distribution
Circuit Breaker Bay (BDCBB)

Typical Application

Page

14-2
14-5
14-6

14-8

14-9

14-10
14-11
1412
1413
14-14
14-15
14-16
14-18
14-19
14-19

14-20

14-21
14-21

* Did not appear in the previous edition of the Product Selection Guide.
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Power Products

Board Mounted Power Modules
|

Description

AT&T Board Mounted Power Modules offer low profiles, small footprints, and high
power densities. These miniature dc-dc converters range in output power from 2.5
to 100 watts. The 900 Series is designed with both surface mount and through-
hole technology on printed circuit boards. Some models have a thick-film ceramic
substrate control circuit while others have a separate PCB surface mount control
circuit. Only the 990A1, 100 watt model, requires an external heat sink. All other
900-Series modules are entirely self-contained and do not require additional com-
ponents such as external filters or heat sinks.

A system powered by Board Mounted Power Modules offers benefits to the user.
In addition to the capability for developing non-standard voltages, the power
modules can reduce the cost of power distribution by decreasing distances
traveled by low voltages. Moreover, they can power a system on a field-

The 990A1 Board Mounted replaceable basis, thereby yielding improved system reliability.

Power Module

Features

= Low profile (as low as Y2 inch)

= Efficiencies to 89%

= 25 to 100 watts

= High power densities

= Small footprint

= Remote on/off capability

= Remote sense

= Qutput current limiting/overcurrent protection
= Qvervoltage protection

= |nput/output isolation

= Input/output filtering

= External synchronization

= Constant voltage/constant current models
= Regulated output voltage/current

= QOperating temperatures range as wide as —40 to +70°C

14-2 Spring 1988 (Refer to Section 19 for typical applications of this product.)



Power Products
Board Mounted Power Modules

Product Matrix — 900 Series Printed Circuit Board-Based
Isolated Input/Output

Output
Input/Output
Characteristics V (volts) | (amps) P (watts) Dim.* Code
24 Volt Input
Single Output 100 35 350 G 984G
48 Volt Input
Single Output 2.2 4.2 90 F 920D
50 20 100 B 910A
5.0 20 10.0 K 910AP1
12.0 0.833 10.0 K 910BP
12.0 10 12.0 E 912A
50 30 15.0 D 915A
2.1 80 170 G 984C
2.2 80 176 G 984L
46 41 19.0 F 920E
50 40 200 F 920A
5.2 38 200 F 920F
12.0 1.7 200 F 920B
15.0 13 200 F 920C
50 6.0 300 G 984A
12.0 25 300 G 984D
52 6.0 31.2 G 984B
50 200 100.0 H 990A1
Product Matrix — Ceramic
Non-Isolated Input/Output
Input/Output Output
Characteristics V (volts) | (amps) P (watts) Dim.* Code
5 Volit Input
Single Output -130 0.005 0.10 | 113E
-15 0.050 075 | 113C
-5 0.300 150 I 113G
15 0.100 150 I 112C
12 0125 150 I 112E
15-60 Volt Input
Single Output 12 0.084 1.00 I 17A

* See Physical Dimensions chart, page 14-4.
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Power Products

Board Mounted Power Modules

Physical Dimensions

Nominal Dimensions (inches)

Size
Key Length Width Height Pins
A 1.75 1.75 050 4
B 250 1.50 050 4
Cc 250 250 1.04 6
D 268 210 061 5
E 3.00 2.20 068 5
F 360 185 0.50 13
G 360 2.00 0.75 6
H 6.25 3.70 060 18
| 1.00 0.70 0.46 16
J 2.20 1.30 0.49 40
K 268 1.70 061 4




Power Products

Off-Line Switching (OLS)
Power Supplies

The 336A OLS Power Supply

Product Matrix

Description

OLS Power Supplies are high-quality, custom units designed for use in business
communication systems and computer networking and peripheral applications.
They range Iin size from 25 to 2000 watts and offer a wide variety of features such
as remote on-off control, remote sense, overload and thermal protection, and
various alarms and indicators. Single- or multiple-voltage outputs are available,
with input voltages consistent with domestic and foreign applications.

Features

= Meet world regulatory agency requirements, such as UL and CSA

= Meet FCC and Class A or B EMI requirements for conducted and radiated
emission

= |solated input/outputs

= |nputs are surge-protected for common line transient conditions
= Qutputs are overvoltage protected

= Manual or auto-ranging for worldwide input voltage ranges

= Power factor correction

= Demonstrated high reliability, designed to meet a system’s need

Input Output Power Switching Full Load Outline
Code Voltage Voltage(s) at Full Load Frequency Efficiency Dimensions
(Vdc) (Watts) (kHz2) (%) (in.)
332C 117 Vac 5 60 45 75 777L x 60W x 295H
12
-4
—-48
336A 117 Vac -52 300 80 83 10.218L x 2.06W x 7.15H
631DA1 120 Vac —48 300 — 68 14.42L x 302W x 767H
144 Vdc
631DB1 120 Vac -5, —-48 384 — 75 14.42L x 302W x 767H
144 Vdc

(Refer to Section 19 for typical applications of this product.) Spring 1988 14-5



Power Products

DC-DC Converters
S O U

Description

AT&T’s dc-dc converters are recommended to power electronic systems where
highly reliable and stable power is needed, and where small size, light weight,
and high efficiency are important. Some typical applications include digital switch-
ing systems, PBXs, and the AT&T 3B20 Computer. You can select a power unit to
meet your specific needs, or the Bell Laboratories power system engineers can
design a power system for your application or help integrate an AT&T power unit
into your system design.

Features (available on many codes)

= Power levels from 50 to 670 W

= Independent programmable output voltages for many codes

= Remote sensing with compensation for distribution voltage drops
= Overvoltage shutdown

= |ow-voltage alarm

= Qutput current- and power-limiting

= Meet FCC class A conducted and radiated EMI

14-6 Spring 1988 (Refer to Section 19 for typical applications of this product.)



Power Products
DC-DC Converters

Product Matrix

Input
Voltage Output Voltage and Amps Watts  Size (in.) Notes Code
FASTECH® Power Unit Packaging
48 5Vat13A 5Vati1A 70  8x13x1 412AA
48 5Vat10A, 17Vat1A -17Vati1A 84  8x8x15 474EA
48 5Vat15 A, -5Vat2A 85  8x13x1 UL 494GB
48 5V at50 A 250  8x13x2 UL 495FB
TRANSPAC Packaging
24 5Vat25A -5Vat13A 200 75x10x25 5478
48 5Vat10 A 50  35x10x2.25 323A
48 5Vat10 A 50  35x10x15 323C
48 12Vat4A 48  35x10x15 323D
48 5Vat30A 150  75x10x2 333A
48 5Vat25A, -5at 13 A 200 75x10x25 547A
48 5Vat40A 5Vati13A 265  75x10x3 549A
48 5Vat22A 110  75x10x1 550A
Custom Packaging
24 5Vat74 A -5Vat14A 12Vat85A —12Vat34A 520 5x8x14 CS785
48 5Vat3A 12Vat2A —-12Vat2A 60  4x10x15 325A
48 5Vat4 A -5Vat2A 30 74x26x.75 553A
48 5Vat25A -5Va7A 160  8x10x2.5 555A
48 5Vat8A -5Vatis5A 12Vat1A —-12VatilA 50 3x8x2.2 CS702A
48 5Vat44 A 5Vat39A -52Aat5A 60 3x8x15 CS703A
48 5Vat105A 5Vat2A -52Vati13A, 123 3x8x4 CS731
—-45V at85A, 12V at 13 A
48 5Vat92A 12Vat10A -12Vat3A 660  5x7x15 CS783A

Spring 1988
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Power Products

Uninterruptible Power Systems
(1, 3, 5, 10 KVA Single-Phase UPS)

Description

Uninterruptible Power Systems (UPS) protect you from contaminated power and
power interruptions. An uninterruptible power system filters and regulates com-
mercial ac, helping to insure that sensitive electronic components will not be
prematurely stressed into downtime. In the event commercial ac becomes tem-
porarily unstable or disappears completely, the UPS will automatically use its
battery-powered backup system to supply clean, stable ac.

Features

= Cleaned, regulated, stable ac

= Reliable, competitively priced, state-of-the-art technology

= Typically 86% efficient (3, 5, and 10 KVA); 92% efficient (1 KVA)

= No need to oversize the UPS to compensate for load startup

= Microprocessor control providing automatic on-line power management

= Solid-state components

= For longerterm outages beyond the UPS reserve time, the UPS automatically
shuts down and restarts internal software when power returns

= Multiple distribution panel options

= External computer interface provided. Allows your computer to sense on-battery,
low-battery, UPS-fail, and UPS-overload conditions.

= External battery reserve available in incremental sizes (see individual data sheets
for details)

= UL listed, file 1012; IEEE C62.41 — 1980 Category B
= FCC conformance, 47 CFR, Part 15, Subpart Il, Class A
= NEC conformance

= Provides for all linear and nonlinear computer power supplies over the full power
range of the UPS power

14-8 Spring 1988 (Refer to Section 19 for typical applications of this product.)



Power Products

Uninterruptible Power Systems
(10, 20 KVA Three-Phase UPS)

Description

The AT&T Uninterruptible Power System (UPS) is an on-line unit, using ferroreso-
nant, parallel-processing architecture. Three modes of operation — normal, in-
verter, and electronic bypass — are electronically controlled to provide continuous,
regulated, transient-free power. AT&T Uninterruptible Power Systems protect sen-
sitive electronics from natural and man-made causes of contaminated power.

Features

= |ndependent operation
— Operator-free, cleaned, regulated, stable ac power
— Reliable, proven, innovative parallel-processing design
— Electronic control providing automatic transient power management without
user intervention

= Cost-effective design

= On-line UPS operations in forward and reverse transfer mode. Maintains con-
tinuous sine wave output. Critical loads will not sense mode power transfer when
utility power fails.

= Typically greater than 85% efficient

= Provides 10 or 20 KVA, respectively, at full load, regardless of the type of loads
supported, thus providing lower distortion of output power

= Line filtering in all modes of operation

= UPS automatically restarts itself after an extended power outage for greater
independent operations

= External UPS interface provided to facilitate load sensing of On-battery, Low-
battery, UPS-fail, and UPS-overload conditions, for greater protection of your data

= Battery reserve in incremental sizes
= UL listed
» FCC conformance, 47CFR Part 15, Subpart I, Class A

(Refer to Section 19 for typical applications of this product.) Spring 1988 14-9



Power Products

LINEAGE 2000 Energy Systems
]

14-10

Spring 1988

The LINEAGE 2000 Energy Systems Product Family is based on a line of state-of-
the-art dc battery plants that supply continuous power to telecommunication-type
systems.

The dc battery plants are offered in various output capacities and configurations
to allow the customer to optimize the equipment for specific applications.

Rounding out the LINEAGE 2000 Energy Systems product line are plant con-
trollers, batteries and stands, and a microprocessor-based monitoring system that
provides for remote access of various telecommunication equipment.

LINEAGE 2000 Battery Plants, 500A Series (MCS/CCS)

Description

The LINEAGE 2000, 500A Series Battery Plant, when equipped with the
Microprocessor Controlled System (MCS) or Conventional Controlled System
(CCY), is designed to provide dc power to loads of up to 6400 amps charge
capacity. The MCS Battery Plant gives you a total systems solution for reducing
energy, maintenance, training, engineering, and capital expenses by combining a
state-of-the-art, microprocessor-based controller with a flexible, modular hardware
design. :

The MCS Battery Plant is an intelligent and fully integrated system. The controller,
distribution system, rectifiers, and batteries are modularly packaged to ensure
easy installation and maintenance while accommodating a wide range of current
capacities and configurations. This enables your plant to begin small and expand
capacity, hardware, and software features incrementally as demands require. This
add-on capability — and the MCS controller’s ability to remotely access plant
operating data — eliminates the guesswork that can lead to excess capacity and
reduced operating efficiency.

The MCS Plant is also available in a lower cost, CCS version that can be
upgraded at a later date to a microprocessor controlied system. The CCS Battery
Plant, while providing more basic control and monitor features, does offer the
same integrated physical design as the MCS version.

Features
Designed as a totally integrated energy system

Up to 5200 amp discharge capacity, 6400 amp charge capacity, —48 V or +24
V output voltages

Long-life LINEAGE 2000 Round Cells or conventional rectangular cells available in
wide range of configurations

AT&T LINEAGE 2000 MCS or CCS Controllers can be used

(Refer to Section 19 for typical applications of this product.)



Power Products
LINEAGE 2000 Energy Systems

= Utilizes AT&T 855 Series 25, 50, 100, 125, 200, and 400 amp rectifiers or 874
Series 35, 100, and 200 amp rectifiers

= 856 Series and 874 Series 50 Hz rectifiers are also compatible

= dc circuit breakers and fuses of up to 600 amp capacity are available for
distribution

= |mproved distribution capacity using center battery distribution busbar in bays
= |nterfaces with standard office alarm systems

= Circuit breaker and fuse alarm monitoring

= Connectorized rectifier interface facilitates modular growth

= Plant shunt and charge busbars are mounted external to the bay which facilitates
growth and a reduction of cable congestion

Optional Features
= Low-voltage disconnect
= Capacitor precharge feature
= Supplementary rectifier bay and/or distribution bay available

LINEAGE 2000 Battery Plants, 500B Series (MCS/CCS/XCS)

Description

The LINEAGE 2000, 500B Series Battery Plant makes optimal use of limited floor
space. The compact design takes up less room. Front access lets you position the
battery plant in almost any available space, with easy maintenance. To add to its
flexibility, the 500B can be configured using batteries that are either bay mounted
or in stands. The 500B Series is designed for use with SLC Carrier Systems.

All plant busbars and shunts are incorporated into a compact arrangement that
provides up to 400 amps of charge capacity.

Features
= Front access
= Up to 400 amp discharge capacity; +24 V or —48 V outputs
= Up to 200 amp charge capacity in single bay arrangement
= Up to 36 dc circuit breakers arranged for front access
= Plant shunt and charge/discharge busbars inside bay
= AT&T LINEAGE 2000 MCS, CCS, or XCS Controllers can be used
= Connectorized rectifier control-cable interface

= Uses AT&T LINEAGE 2000, 855 Series 25, 50, 100, 125, 200, and 400 amp
energy-efficient rectifiers

= Optional capacitor precharge feature
= QOptional supplementary rectifier bay and/or distribution bay available

= | ow-voltage disconnect feature available

Spring 1988 14-11
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LINEAGE 2000 Energy Systems

LINEAGE 2000 Battery Plants, 500C Series

Description

Because the LINEAGE 2000, 500C Series Battery Plant has no dedicated frame
space and utilizes the XCS Controller, its flexibility provides a cost-effective solution
for applications such as microwave, remote switching, and lightwave radio
systems. It makes the optimum use of space, which makes it especially useful for
telecommunication equipment in a remote environment. The seven-foot frame
gives you ample room for all components.

Front access, with no-hinged panels, makes the equipment easier to get to. it
opens up areas in which to put wiring and connectors for a neater, uncluttered
job with easier accessibility for changes and maintenance. It adds up to less time
spent for installation, upgrades, and service.

The future addition of a microprocessor option board will furnish you with some of
the more important remote information furnished by the MCS Controller, as well as
provide a remote start capability. The information includes voltage, current, load
statistics, alarms, average load, and elapsed time of battery discharge.

Features
= Front access
= 400 amp capacity; +24 V or —48 V outputs
= Plug-in circuit packs
= Monitor and control of up to six LINEAGE 2000 Rectifiers
= Connectorized rectifier control-cable interface
= Selective high-voltage shutdown of rectifiers
= Automatic restart
= | ED alarm indicators
» Adjustable BD alarm (five settings)
= Adjustable HV alarm
® Single alarm and control PCB for 24 and 48 V
= Visually verifiable alarm settings (DIP switches)
= Circuit-breaker distribution up to 225 amps
= Fuse distribution up to 60 amps

= Batteries can be mounted in the primary bay (inboard) or in a supplementary bay
(outboard)

= Low-voltage disconnect option
= Qptional capacitor precharge feature
= Optional supplementary rectifier bay and/or distribution bay available



Power Products
LINEAGE 2000 Energy Systems

LINEAGE 2000 Microprocessor-Controlled System (MCS) Controller

Description

Unattended offices, escalating energy and maintenance expenses, and fewer
expert operating personnel have made the provision of high-reliability power
systems more important than ever. The LINEAGE 2000 MCS Controller was
designed with this environment in mind.

The MCS Controller is a firmware-based system which uses state-of-the-art
technology to continuously monitor load requirements and operation of com-
ponents In a battery plant. It ensures optimal efficiency and the highest reliability
in all LINEAGE 2000 Battery Plants.

Features
= AT&T Bell Laboratories patented energy efficiency algorithm

= To maintain rectifier reliability, the MCS Controller ensures that all rectifiers have
been on and delivering current for at least 24 hours during a 30-day period

= Detailed diagnostics instruct less experienced craft people and enable them to
respond to and clear an alarm condition quickly and easily

= Plant status and diagnostics can be displayed both on the controller front panel
and on a remote terminal

= Controls up to sixteen LINEAGE 2000 Rectifiers

= Plug-in circuit packs simplify the addition of optional features and new design
developments

= Plant alarm history stores events in memory, along with the date and time of each
event

= Plant drain statistics store three highest hourly average discharge currents, three
highest peaks, and three minimums, along with date and time

= Automatic high-voltage shutdown; checks individual rectifiers for status, alarms,
output current, and malfunctions, and shuts down any rectifiers that drive the plant
voltage above specified levels

= Automatic restart of rectifiers

» Help key for technical assistance

= Back up conventional control system

= Physical dimensions: 9” high x 26” wide x 12” deep
Major Alarms

= Battery on discharge

= High battery voltage

= Discharge-fuse/circuit-breaker failure

= Major control-unit fuse failure

Spring 1988 1413
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LINEAGE 2000 Energy Systems

Minor Alarms

= Plant efficiency algorithm disabled

= Limited recharge capacity

= Excess plant load

= Control panel fuse failure

= Rectifier regulation fuse failure

= ac input failure

= Rectifier failure

= Rectifier circuit breaker tripped

= Rectifier manually turned off

» Microprocessor failure

= Minor-fuse failure

= Excess rectffier load

= Plant drain inconsistency
Optional Enhancements

= Remote access

= Universal shunt monitoring

= Data switch

= 300/1200 baud transmission rate

LINEAGE 2000 CCS Controller
Description

The LINEAGE 2000 Conventional Control System (CCS) Controller is ideal for
monitoring and controlling conventional battery plants, at either +24 V or —-48 V,
with up to 16 rectifiers. It provides dependable power control and alarm monitor-
ing at low cost.

The LINEAGE 2000 CCS Controller has an MCS-compatible card cage, which
permits upgrading when the microprocessor capabilities of the MCS Controller are
needed.

Features
= Monitors and controls up to sixteen LINEAGE 2000 Rectifiers
= Connectorized rectifier control cable interface
= Selective high-voltage shutdown
= LED alarm indicators
= Plug-in circuit packs
= Dimensions: 9” high x 26" wide x 12" deep
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LINEAGE 2000 Energy Systems

Major Alarms

= Battery-on discharge

= High battery voltage

= Major-fusefcircuit-breaker failure
Minor Alarms

= Rectifier failure

= Minor-fuse failure

LINEAGE 2000 XCS Controller

Description

The LINEAGE 2000 Expandable Control Systems (XCS) Controller is ideal for

monitoring and controlling battery plants, at either +24 V or —48 V, with provision

to control up to six LINEAGE 2000 Rectifiers.

The LINEAGE 2000 XCS Controller is designed to handle a variety of small load

applications, regardless of their distribution requirements. lts built-in flexibility

enables the power engineer to customize the distribution arrangement to best suit

the needs of the application.
Features

» The XCS Controller is available in four basic configurations, as follows:
— Basic Controller — external distribution required

— Basic Controller — six regulation fuses and external distribution required
— Basic Controller — internal busbars/shunt (200 amp capacity) with eight

distribution fuses and external distribution capability

— Basic Controller — internal busbars/shunt (200 amp capacity) with six regula-

tion fuses and external distribution required

= | ED indicators make alarm conditions easy to read, while plug-in circuit packs

make service quick and simple
= Dimensions: 9” high x 26” wide x 12" deep
= Front access
= Monitor and control of up to six LINEAGE 2000 Rectifiers
= Connectorized rectifier control-cable interface
= Selective high-voltage shutdown of rectifiers
= Automatic restart
= Adjustable BD alarm (five settings)
= Adjustable HV alarm (five settings)
= Single alarm and control PCB for 24 and 48 V
= Visually verifiable alarm settings (DIP switches)

= QOptional meters: voltage and current (analog)

Spring 1988
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Features of Microprocessor Option Board
Voltage

Current

Load statistics

Plant alarms/history

Battery discharge — average load and elapsed time
Real-time clock

Remote restart of rectifiers

Battery backup of memory
User-programmable descriptors

Plant inventory — listing of equipment/options

LINEAGE 2000 Rectifiers, 855 Series, 60 Hz

Description

The 855 Series Rectifier product line is designed to convert commercial 60 Hz ac
input power into highly regulated and filtered low-noise, 24 or 48 volt dc output
power for telecommunications-type equipment loads. Since Central Offices usually
obtain their electrical power from potentially noisy commercial ac lines (and
emergency generators during commercial power failures), and since high quality
dc power is required in order for the equipment to operate correctly, the 855
Series Rectifier product line is an excellent choice for any telecommunications bat-
tery plant.

The 855 Series Rectifier product line offers a variety of input ac volts. The rectifier
output dc current capacities are 25, 50, 100, 125, 200, or 400 amps.

All of the 855 Series Rectifiers are both UL listed and CSA certified, with the ex-
ception of the J85503C (400 amp) rectifier. They are also compatible with all
LINEAGE Energy System products, previous AT&T plants, and most other commer-
cial battery plants and controller systems.

Features

Selective high-voltage shutdown = Digital ammeter/voltmeter option
Backup high-voltage shutdown = |nterchangeable circuit boards
Output current “walk-in” circuit = dc output circuit breakers

Adjustable output current limit = Connectorized control cable interface
Automatic restart . = UL/CSA listing

Output circuit breaker = 32 dBrnC

MCS/CCS/XCS Controller capability = Safety interlocks

Back-up current limit
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LINEAGE 2000 Energy Systems

Rectifier Input Specifications

Capacity Rectifier Input ac Output dc

Phase (amps) J-code (volts) (volts)
24
25 J85502A-1 e 48
_ 240 24
48
4
208 1218

Single 50 J85502B-1

240 24
48
24
125 J85502C-1 = 48
— 240 24
48
24
208 48
100 J85503A-1 240 24
48
24
480 48
24
208 48
24
Three 200 J85503B-1 240 48
24
480 48
208 48
400 J85503C-1 240 48
480 48

Spring 1988
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LINEAGE 2000 Round Cell Batteries
Description

The LINEAGE 2000 Round Cell Battery has a revolutionary cylindrical design that
provides longer life and actually helps increase the capacity over time. Round cell
batteries deliver reliable, cost-effective backup power and are easier to handle,
install, and maintain than conventional lead-acid flooded cells.

Features
= Pure lead grids
= Polyvinyl chloride polymer jar and cover
= Oxygen index of 33, which means an exceptionally high flashpoint
= Heat-sealed bond (over 1,500 pounds per linear inch)

= Corrosion path five times longer than in conventional cells, thanks to specially
designed post-cover seals

= Post-cover seals whose tests indicate a leakage-free integrity in excess of 60 years

= Conically shaped grids stacked horizontally for maximum strength and material
retention

= Specific gravity of 1.215
= Recommended float voltage of 2.17 to 2.22 volts per cell
Round Cell Specifications

Specifications List 1S List 28 List 3S List 4S

Ampere hour capacity;
8-hour rate 77°F

Change in ampere hour
capacity with time

1600 854 488 296

Greater than 100% at end of life

Predicted life expectancy | 770 70 years

(based on positive plate

growth) 90°F 40 years

Size (height x diameter) 26-3/4” x 13-4/5” | 18-7/8” x 13-4/5” | 15-3/8” x 13-4/5” | 13-5/8” x 13-4/5"
Weight (Ibs.) 346 198 133 100

Time required for recharge

to 90% capacity following
discharge of any fraction of cell
capacity

Less than 24 hours

Initial capacity 90—95%

14-18 Spring 1988
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LINEAGE 2000 Battery Stands

Description

The LINEAGE 2000 Battery Stand, made of a polyester-glass material, 1s stronger,
easier to install, and more compact than metal stands. It offers greater safety and
IS the best choice for soft sites as well as earthquake and 10 or 50 psi hardened
sites where It requires only minor additional bracing and supporting hardware.

Features
= Qutstanding safety

The battery stand is made of white polyester-glass composite that is highly resis-
tant to acids. It is also an electrical insulator and fire retardant. Any battery elec-
trolyte that 1s spilled has virtually no path to ground, so fire hazards are greatly
reduced.

= Substantial space savings

The slimmer design of battery stands assembled in two-tier, two-row stands re-
quires 20 percent less floor space than metal stands.

LINEAGE 2000 Remote Access System

Description

The LINEAGE 2000 Remote Access System (RAS) is a flexible, user-configured,
data-logging, and data-acquisition system designed to monitor all types of power
equipment regardless of age, vintage, or manufacturer. The sophisticated
microprocessor-based monitoring system provides accurate, up-to-the-minute
operational information, detailed alarms, diagnostics, and load statistics.

Features

= Distributed architecture minimizes installed cost, facilitates system expansion, and
ensures greater reliability with lower lead lengths

= Powerful microprocessor and generic program enables you to tailor the RAS to
your office power requirements

= Command language compatible with LINEAGE 2000 MCS Battery Plant
commands

= Both binary and analog sensing, with provisions for out-of-limits alarms that can
be tied to your existing alarm system (enhancing your alarm capability)

= Historical data on individual channels — load statistics and alarms

= Prints three highest, three lowest, and three highest hourly averages on all
channels

= Prints active and ten most recently retired alarms

= Plenty of capacity. a total of 32 channels per unit — 16 binary (for on/off indi-
cators) and 16 analog (for continuous readings of voltage and current values)

= QOptical isolation of binary channels prevents electrical interference between chan-
nels so that only accurate information is received at the monitor from the sensor

= Binary channels can also directly sense dc voltages from 20 to 150 V and ac
voltages from 60 to 150 V at 20 Hz and 20 to 150 V at 60 to 400 Hz. Other
voltages can be sensed with minor conditioning. For analog channels, the
measurable differential voltage ranges up to 150 V ac and dc, with channel
accuracy of +0.1% dc and +0.7% ac, at 60 to 400 Hz.
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Continuous monitoring — binary and analog channel measurement speed of
greater than 16 channels every 15 seconds

Three alarms — major, minor, and watchdog. The watchdog alarm is generated if
the system executes improperly or if intermonitor communications are lost.

Reports on all channels, selected channels, or one channel, depending on your
need

Hourly and daily trend studies for 10-day periods on any one channel

Operates on dc power (+24 or +48 volts) to maximize reliability — even during
commercial power outages — when status and alarm data are most important

Units can be cascaded to modularly increase system capacity
Switchable 300/1200 baud rate modem

System can directly interface with PEERS (AT&T’s Power Equipment Engineering
Record System)

Call out on alarm, when used in conjunction with LINEAGE 2000 MCS Controller
Data Switch Option

HELP routine with summary of commands and AT&T toll-free help number

LINEAGE 2000 Secondary dc Distribution Battery Distribution
Fuse Board (BDFB)

Description

The J85568A-1 is a general-purpose Battery Distribution Fuse Board (BDFB). It is
used when dc power is obtained from a central battery plant and must be
distributed to the equipment to be served. The BDFB is designed to distribute
+24 or —48 volt power.

It has a 1200 amp discharge capacity that is divided equally among two separate
input battery buses. Each 600 amp bus provides five panel positions that will
accommodate cartridge- or instrument-type fuses. An alarm panel is provided to
annunciate alarms. The standard digital meter allows for current measurement of
each bus load.

Features

1200 amp discharge capacity = Alarm circuit module for remote

Two load buses sending

Standard digital ammeter = |ndividual standard shunts

Input power feed from top or bottom * Inframe cabling guide

n
Maximum to 96 fuse positions Floor mounted

Accommodates fuse sizes 1 to 60 = Transparent protective back panels

amps = Optional appearance package

Frame alarm indicator lamp = Optional extension to accommodate

. . 11'6” environment
Individual fuse alarm indicator
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LINEAGE 2000 Secondary dc Distribution Battery Distribution
Circuit Breaker Bay (BDCBB)

Description

The J86335 BDCBB is used where battery is obtained from large fuses on the
battery control board and divided into smaller circuits from a location near the
area to be served.

The BDCBB is designed to distribute +130, —130, +24, —24, +48, or —48 volts.
The ground bar 1s arranged in 1200 amp “add on” sections and the unit may be
equipped with prewired blank panels to allow the addition of capacity for tomor-
row’s expansion.

The basic units are available in 7°0”, 90", and 116" frames. Three different circuit-
breaker panels are available to accommodate twelve 1—100 amp, and six

100—225 amp, or four 300—400 or two 500—600 amp breakers. An alarm con-
trol panel is provided with an indicator lamp and relays for remote alarm sending.

Features
Floor mounted

Individual input feed for circuit-breaker panels allow for multiple load
arrangements

1200 amp “add on” ground bar sections
Power feeders enter through top or bottom
Distribution feeders exit through top or bottom
Circuit breakers available from 1 to 600 amps
Fuse alarm indicator lamp

Alarm circuit module for remote sending

Typical Application

AT&T LINEAGE 2000 Energy Systems are used for supplying highly regulated and
filtered, low-noise, 24 or 48 volt dc output power for telecommunications-type
equipment loads in telephone Central Offices or customer premise locations.

LINEAGE 2000 BATTERY PLANT

ROUND CELLS

N

| | ELECTRONIC
HOUSE | | | LINEAGE LINEAGE 2000 | | —— SWITCHING
SERVICE [ 2000 DISTRIBUTION [ SYSTEMS
BOARD | | | RECTIFIERS BAY | | INEAGE

L MICROWAVE

: I 2000

| LINEAGE I SECOD'::DARY | LIGHTWAVE

| 2000 ! | bisTRIBUTION SYSTEM

| CONTROLLER | o

| r | —

| | CELLULAR

! LINEAGE : RADIO

| 2000 |

! |

LINEAGE
2000
RAS
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Printed Circuit Boards

AT&T’s high-density
multilayer Printed Circuit
Boards (PCBs) bring new
levels of precision and
performance for your
complex board require-
ments. For applications to
22+ layers, AT&T provides
standard line widths and
spaces down to 6 mils,
and below for special
requirements.

In addition to conven-
tional plated holes and
vias, buried microvia pro-
cessing is available for
designs that utilize this
feature in high-density
applications, such as sur-
face mount technology.
AT&T offers boards that
are UL approved and
meet MIL-P-55110D. Each
board is visually in-
spected and electrically
tested before it leaves the
plant.

For additional infor-

mation contact your
nearest sales office
or call:

1-800-372-2447.

Multilayer Printed Circuit Boards

Page

15-2

Spring 1988
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Printed Circuit Boards

Multilayer Printed Circuit Boards

15-2

Spring 1988

Description

Custom multilayer Printed Circuit Boards (PCBs) are available in FR-4,
bismaleimide triazine, and other special materials. Surface finishes include
reflowed solder, solder mask over bare copper with hot air solder leveling, and
gold over nickel.

A standard via may be as small as .0135 inch, and a buried microvia as small as
.008 inch.

Standard high-density capabilities include line width and line spacing to .006 inch,
and hole sizes to .0135 inch with .025 inch lands on external layers. Three tracks
may be routed between lands on .100 inch centers on external layers as well as
innerlayers.

The Richmond Works includes a separate shop for prototypes and utilizes SQC
and SPC quality programs to ensure electrically tested, defect-free boards. All of
our customers receive personalized service, with application engineering support
available from prototypes through volume production.

Features

Up to 22+ layers for interconnection density

Surface mount technology

Standard via, blind via, and buried microvia technologies
High-density circuitry

Variety of materials and surface finishes

High-aspect ratio drilling/plating

Controlled impedance

MIL-P-55110D qualification

UL Approved

Processing Capabilities

No. of Layers 6+
Board Sizes To 165" x 23"
Line Widths To 6 mils
Line Spaces To 6 mils
Hole Sizes
External Layers 13 mils
Internal Layers (Buried Microvias) 8 mils

(Refer to Section 19 for typical applications of this product.)



Single Board Computer
|

The WE® 321SB VMEbus Page
Single Board Computer is
an open architecture WE 321SB VMEbus Single Board Computer 16-2

single board computer
that allows you to mix
and match peripheral and
memory boards from dif-
ferent suppliers to con-
figure high performance,
demand-paged UNIX
Computer Systems. This
single board computer
features chips from the
AT&T Microprocessor
family — the WE 32100
Microprocessor, WE 32101
Memory Management
Unit, and WE 32106 Math
Acceleration Unit (see
Microprocessors and
Peripherals, section 12).

For additional infor-

mation contact your
nearest sales office
or call:

1-800-372-2447.
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WE 321SB VMEbus Single
Board Computer

16-2

Spring 1988

Description

The WE 321SB VMEDbus Single Board Computer (SBC) is a high-performance,
32-bit, single board computer that facilitates the rapid configuration of user-defined
VMEbus computer systems. Using the SBC with AT&T UN/X System V/VME, users
can design and assemble open-architecture, demand-paged UNIX Systems that
are object file and floppy disk format compatible with the AT&T 3B Computer fami-
ly. Thus, many hundreds of applications and language packages available for the
3B Computers will execute directly on a VMEbus computer built using this SBC
and UNIX System V/VME. This compatibility gives SBC users immediate access to
one of the largest collections of off-the-shelf UNIX System software available today.

The VMEbus standard has many supporters and there are over 1000 commercial-
ly available bus-compatible products. UNIX System V/VME aids users who need to
add VMEbus boards to their systems. AT&T and others have developed UNIX
System V/VME Device Drivers for a number of third-party VMEbus boards. AT&T
has also released driver design documentation to help users develop their own
device drivers.

Hardware

The WE 321SB VMEbus Single Board Computer provides full 32-bit (A32/D32)
master and slave interfaces to the VMEbus. The SBC operates with an on-board
system clock. On-board memory is divided into one bank of EPROM/ROM byte-
wide sockets and one bank of DRAM. The EPROM/ROM bank can be populated
with 2764-, 27128-, 27256-, or 27512-type EPROMs for a total of 32-, 64-, 128-,
or 256-Kbytes of EPROM, respectively. On-board is 1 Mbyte of DRAM with byte
parity. Byte, halfword (16-bit), word (32-bit), and read/modify/write accesses of
memory are supported. Refresh of the DRAM bank is handled automatically
on-board.

On-board memory management supports a full 32-bit wide virtual and physical
address space. The result is a linear 32-bit wide address space, as seen by the
programmer. The WE 32101 MMU also includes on-chip logic that supports
automatic miss-processing. The WE 32106 MAU provides both IEEE-standard
floating-point and decimal high-speed arithmetic capabilities. Operating as a
coprocessor to the WE 32100 CPU, the MAU works to off-load mathematically in-
tensive operations from the CPU.

The WE 321SB VMEbus Single Board Computer is manufactured using AT&T ad-
vanced surface-mount technology to provide a product with an extraordinary size-
to-function ratio. With all of its features, the SBC measures just 160 by 233 mm
(6.3 by 9.2 inches), the standard double-height Eurocard size.

(Refer to Section 19 for typical applications of this product.)



Single Board Computer
WE 321SB VMEbus Single Board Computer

Firmware

A debugger/monitor program is included in on-board EPROM. EPROM contents
include power-up board self-test and initialization. Also provided are low-level
observation and control capabilities, including program tracing, single-stepping,
register and memory examination and modification, exception and interrupt hand-
ling, and breakpointing. Software can be cross-developed and downloaded for
stand-alone execution and development. A floppy and hard disk boot facility for
UNIX System V/VME is also included.

The on-board EPROMs can be replaced by the user, thereby facilitating the use
of user-developed firmware.

Operating Systems

AT&T is offering a highly-tuned release of UNIX System V for the WE 321SB
VMEDbus Single Board Computer. UNIX System V, developed by AT&T Bell
Laboratories and available since 1982, has received worldwide acceptance as a
standardized product. UNIX System V/VME includes the most recent enhance-
ments from AT&T, such as demand paging, record/file locking, simplified system
administration, and remote file sharing.

UNIX System V/VME also includes device drivers for third-party system controller,
floppy/hard disk controller, and Ethernet boards. Additional device drivers are
available from AT&T and others, including an SCSI disk and intelligent serial I/0.
Drivers may also be developed by users, following the guidelines provided within
the UNIX System V/VME System Builders Reference Guide.

UNIX System VIVME users who want to develop software can use the WE 321SG
Software Generation Programs, which include an AT&T enhanced C compiler,
utilities, and optimizer. The WE 321SG Software Generation Programs are sup-
ported either in a stand-alone or cross development environment. Compilers for
other languages are available as well.

For those who require real-time operating system support, there are currently two
choices:

C EXECUTIVE* from JMI Software Consultants
CSX™* from Cytec Systems, Inc.
Documentation

Complete and thorough documentation is available from AT&T for the WE 321SB
VMEbus Single Board Computer and UNIX System V/VME. In addition to the
numerous documents available from AT&T addressing the UN/X Operating System
in general, over twenty product-specific documents for the SBC and UN/X System
VIVME are also available. These cover all aspects of configuration, operations, and
programming, including such areas as VMEbus system assembly, using UNIX
System V/VME, OEM modifications to System V/VME, and device driver design.
Call 1-800-372-2447 for the UNIX System V/VME Documentation Roadmap.

* Registered trademark of JMI Software Consultants, Inc.
** Trademark of Cytec Systems, Inc.
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Transformers and Inductors

AT&T designs and
manufactures over 6000
different transformers and
inductors for your elec-
tronic and power applica-
tions. Our product line
includes a broad range of
both custom- and
standard-designed com-
ponents and uses a wide
variety of physical struc-
tures, core materials, con-
figurations, and winding
technologies. After the
components are designed
and tested for both quali-
ty and reliability, they are
coded for your selection.

AT&T supports its
transformer and inductor
product line with full
customer service and ap-
plications engineering.

For additional infor-
mation contact your
nearest sales office
or call:

1-800-372-2447.

Page
Electronic Circuit Transformers
and Inductors 17-2
Power Transformers and Inductors 17-5
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Transformers and Inductors

Electronic Circuit Transformers
and Inductors

Electronic circuit transformers and inductors are used in telecommunication and
other small signal applications for:

= Voltage or current conversion

= |mpedance matching

= Direct current (dc) isolation

= Signal splitting or combining

= FElectromagnetic Interference/Radio Frequency Interference (EMI/RFI) suppression
= Signal filtering

Our product line offers a wide range of standard- and custom-designed
transformers and inductors.

The 2718AM Transformer

was designed for the ISDN Transformer Types
SIT Interface.

= Audio/Voice Frequency — for use where the supplied frequency is in the 20 Hz to
20 kHz range with or without superimposed direct current.

Some of the application-related transformers in this category are:

— Input — Line

— Output — Modem

— Interstage — Telephone interconnect
— Driver — Voiceldata coupling

= Wide Band — for carrier frequencies (40 kHz to 30 MHz), radio frequencies,
video and microwave intermediate frequencies up to 500 MHz.

= [ow-Power Pulse — pulse duration from microseconds to milliseconds, rise time
from nanoseconds to microseconds, and ET constants (pulse amplitude multiplied
by duration in microseconds) up to 4500.

Some digital transmission applications are:

— DS0 — ISDN S/T Interface
— DSt — ISDN U Interface
— DS1C — LAN

— DS3

= Hybrid — for signal combining and splitting with the ability to electrically isolate
ac signals from one port while transmitting them to other ports.

17-2 Spring 1988 (Refer to Section 19 for typical applications of this product.)
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Inductor Types

= Audio/Voice Frequency — fixed toroidal type.

= High Frequency, High Q — adjustable and fixed types, pot core
= Choke Coil — fixed type, variety of cores.

Based on your circuit criteria, the Product Matrices on the following two pages will

help you determine the AT&T transformer structure that best suits your needs.

Product Matrix — Audio/Voice and Wideband Transformers

PRIMARY UNBALANCED DC (mA)

240
NOTE: FOR CODES 2732, 2746, 2717,
AND 2718, THE PRIMARY
UNBALANCED DC IS LESS
FREQUENCY RANGES ARE:
2732 = 70 Hz - 100 kHz
2746 = 200 Hz — 100 kHz
2717 = 200 Hz - 35 MHz
160 b 2718 = 200 Hz - 35 MHz
2728
120 |-
80 |-
2734
40 |-
— e 2732, 2746,
30 2602 2717, 2718
2659 (SEE NOTE)
A
"~
3
[
0 1
10 Hz 100 Hz 1 kHz 10 kHz 100 kHz 1 MHz 10 MHz

FREQUENCY RANGE
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Product Matrix — Pulse Transformers

5000
ET = 4500 V-us
o 4000 |—
=
o]
e
8 3000 ET = 2800 V-us
ES
Zs
Ev 2000 |—
z3
Sk
E § 1000 —
> O 2
P :: 160 |-
=
=
a e
§ = 120
==
< ET = 80 V-us
w -
2 80
ar
e a4
0

PULSE TRANSFORMER STRUCTURES

2732

2718
/] 2661, 2662, 2664, 2745
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Power Transformers and Inductors

The power transformers and inductors product line offers you a broad selection of
embedded and common power magnetic structure components. The listing below
shows examples of our broad range of standard- and custom-designed trans-
formers and inductors, followed by a brief description of their applications The
magnetics are organized In two categories — high and low frequency

High-Frequency Applications
= |nductors

— Common Mode — used In switch-mode power supplies to reduce ac line con-
ducted interference.

— Output Coupled Power — used In the output inductor capacitor (LC) sections
of multiple output switch-mode power supplies

— Output Power — used in the output LC filter section of switch-mode power
supplies.

— Snubber — used in switch-mode power supplies to limit peak currents that are
generated due to parasitics.

= Transformers

— Current Sense — used to change the input current to an output current at
another level.

— Drniver — used to trigger the base of a bipolar transistor or the gate of a field-
effect transistor (FET).

— Flyback — used to store and transfer energy.

— Unipolar and Bipolar Waveform — used to convert dc power at one voltage
and impedance level to a different level.

Low-Frequency Applications
® |nductors
— Alternating Current (ac) Power — used In power circuits.

— Commutating Power — used in a semiconductor circuit to limit the rate of
change of current during the on-time and off-time of the excitation cycle.

— Direct Current (dc) Power — a basic component of the filter section of a
regulated rectifier.

(Refer to Section 19 for typical applications of this product.) Spring 1988 17-5
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Transformers

— Current Sense — used to change the input current to an output current at
another level.

— Ferroresonant — used in battery charging systems and in uninterruptible power
supplies.

— Power Line — converts power at one input voltage level to a different output
voltage level.

Based on your circutt criteria, the Product Matrix will help you determine the AT&T
magnetic component structure that best suits your needs.

POWER TRANSFORMER AND INDUCTOR PRODUCT SPECTRUM

!

LOW FREQUENCY HIGH FREQUENCY
INDUCTORS INDUCTORS
l 1L l
dc ac  COMMUTATING COMMON OUTPUT OUTPUT SNUBBER
POWER  POWER TRANSFORMERS  MODE POWER COUPLED TRANSFORMERS
POWER 1
v l '

FERRORESONANT POWER CURRENT DRIVER  CURRENT
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LINE SENSE POWER CONVERTER SENSE

by

FLYBACK UNIPOLAR BIPOLAR
WAVEFORM WAVEFORM




Wire & Cable (Electronic)
L]

AT&T’s extensive line of Page
copper-based, electronic

wire and cable is special-  Conwventional Cables 18-2
ly designed for digital

data transmission. The Enhanced Performance Cables 18-8
products include conven-

tional, enhanced perform-  Specialized Performance Cables 18-12
ance, and specialized

performance cable Color Codes 18-15

families, all utilizing
twisted-pair construction.

The conventional cables
are interchangeable with
industry-standard com-
mercial cables. The
enhanced-performance
cables incorporate foam
skin insulation for lower
capacitance and smaller
diameters. The
specialized-performance
cables are small-pair-size,
shielded cables designed
for high-performance
applications.

For additional infor-

mation contact your
nearest sales office
or call:

1-800-372-2447.
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Wire & Cable (Electronic)

COnﬁentional Cables
BT S S T e ]

1705 Conventional Cable

18-2
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Description

AT&T offers a full line of conventional cables that are interchangeable with industry-
standard commercial cables. These cables are either unshielded or shielded
multipair cables, and utilize twisted-pair construction. This construction involves
twisting individual conductors and grouping these pairs to form a core or unit for
a larger cable. Twisted-pair construction provides greater separation between
pairs, minimizing crosstalk between adjacent pairs.

Shielded cables are used in electronically sensitive locations, where it is desirable
to control interference.

Features

= High error-free transmission rates
= UL approved

= High maximum operating temperature — up to 90°C

22 AWG (7x30) Stranded Conductors, Twisted Pairs — 1003

Number of Pairs: 1, 2, 3, 4, 6, 9, 12
UL Recognized — 20399: 90°C, 150 V and
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Mutual Capacitance: 159 pF/ft.
DC Resistance: 153 Q/1000 ft.
Impedance Zo: 13 @ @ 1 MHz

Error-Free Transmission Rates:

154 Mb/s up to 3200 ft.
3.1 Mb/s up to 1700 ft.
6.3 Mb/s up to 1400 ft.

Conductors: Tinned Copper
Insulation: Semirigid PVC
Jacket: Gray PVC

Color Code: #3

(Refer to Section 19 for typical applications of this product.)



Wire & Cable (Electronic)
Conventional Cables

20 AWG (7x28) Stranded Conductors, Mixed Pairs — 1144

Number of Pairs: 2
UL Recognized — 20399: 90°C, 150 V and
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Mutual Capacitance: 55 pFi/ft.
DC Resistance: 9.8 Q/1000 ft
Impedance Zo. 38 @ @ 1 MHz

Error-Free Transmission Rates:

1.54 Mb/s up to 900 ft.
3.1 Mb/s up to 500 ft.
6.3 Mb/s up to 300 ft.

Conductors. Tinned Copper
Insulation” Semirigid PVC
Jacket Gray PVC
Color Code: Red/Black
Green/White
Shield: Red/Black pair has longitudinal foil shield
Drain Wire. 22 AWG stranded tinned copper

22 AWG (7x30) Stranded Conductors, Shielded Pair — 1201

Number of Pairs: 1
Maximum Operating Temperature 90°C
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Mutual Capacitance' 31.6 pF/it.
DC Resistance: 15.3 ©/1000 ft.
Impedance Zo 61 @ @ 1 MHz

Error-Free Transmission Rates:

1.54 Mbf/s up to 800 ft.
3.1 Mb/s up to 400 ft.
6.3 Mb/s up to 200 ft.

Conductors: Tinned Copper

Insulation: PP

Jacket: Gray PVC

Color Code. Black and Red

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 22 AWG stranded tinned copper

Spring 1988 18-3
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22 AWG Solid Conductors, Shielded Pair — 1202

Number of Pairs: 1
Maximum Operating Temperature 90°C
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Mutual Capacitance: 331 pF/ft.
DC Resistance: 16.4 Q1000 ft.
Impedance Zo: 57 Q@ @ 1 MHz

Error-Free Transmission Rates:

154 Mb/s up to 700 ft.
3.1 Mb/s up to 400 ft.
6.3 Mb/s up to 250 ft.

Conductors: Tinned Copper

Insulation: PP

Jacket: Gray PVC

Color Code: Black and Red

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 22 AWG solid tinned copper

22 AWG (7x30) Stranded Conductors, Shielded Pairs — 1221

Number of Pairs: 2
Maximum Operating Temperature 90°C
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Mutual Capacitance: 31.6 pF/ft.
DC Resistance: 15.3 ©/1000 ft.
Impedance Zo. 61 @ @ 1 MHz

Error-Free Transmission Rates:

1.54 Mb/s up to 800 ft.
3.1 Mb/s up to 400 ft.
6.3 Mb/s up to 200 ft.

Conductors: Tinned Copper
Insulation: PP
Jacket: Gray PVC
Color Code: Red/Black
Green/White
Shield: Each pair individually shielded with longitudinal polyester-aluminum foil
Drain Wire: 24 AWG stranded tinned copper



Wire & Cable (Electronic)
Conventional Cables

22 AWG (7x30) Stranded Conductors, Shielded Pairs — 1222

(Low-Voltage Computer Cable)

Number of Pairs: 3, 4, 6

UL Recognized — 2919: 80°C, 30 V and
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Mutual Capacitance: 32.0 pF/ft.
DC Resistance: 15.3 91000 ft.
Impedance Zo: 58 @ @ 1 MHz

Error-Free Transmission Rates:

1.54 Mb/s up to 800 ft.
3.1 Mbf/s up to 500 ft.
6.3 Mb/s up to 300 ft.

Conductors: Tinned Copper
Insulation. PP

Jacket Gray PVC

Color Code" #3

Shield. Each pair individually shielded with longitudinal polyester-aluminum foil

Drain Wire. 22 AWG stranded tinned copper, one each pair

22 AWG (7x30) Stranded Conductors, Cabled — 1603

Number of Conductors: 3, 4, 5, 10, 12
UL Recognized — 20399: 90°C, 150 V and
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Capacitance: Ci: 154 pF/ft.
C2: 284 pFift.
DC Resistance: 16.2 /1000 ft.

Conductors' Tinned Copper
Insulation. Semingid PVC
Jacket: Gray PVC

Color Code: #1

18 AWG (19x30) Stranded Conductors, Cabled — 1705

Number of Conductors: 4
UL Recognized — 20399: 90°C, 150 V and
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Capacitance: C1: 466 pF/ft.
Co2: 933 pFiit.
DC Resistance: 6.4 /1000 ft.

Conductors: Tinned Copper

Insulation: Semirngid PVC

Jacket: Gray PVC

Color Code: Black, Red, White, Green

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 20 AWG stranded tinned copper

Spring 1988
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Wire & Cable (Electronic)
Conventional Cables

22 AWG (7x30) Stranded Conductors, Cabled — 1764

Number of Conductors: 2
UL Recognized — 2092: 60°C, 300 V and
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Capacitance. C1: 24.0 pFi/ft.
Ca: 470 pFift.
DC Resistance: 16.2 /1000 ft.

Conductors: Tinned Copper

Insulation: PE

Jacket. Gray PVC

Color Code: Black and Clear

Shield Longitudinal polyester-aluminum foil overshield
Drain Wire. 22 AWG stranded tinned copper

24 AWG (7x32) Stranded Conductors, Twisted Pairs, Shielded

(LowVoltage Computer Cable;

RS-232 Application)

Number of Pairs: 2, 412, 9, 1212, 181~
UL Recognized — 2448

Nominal Parameters:

Mutual Capacitance: 13.2 pF/ft.
DC Resistance: 24.2 91000 ft.
Impedance: 120 Q (+10%) at 1 MHz

Conductors: Tinned Copper

Insulation: Polyethelene

Jacket: Black PVC

Color Code. Combination of #1 and #4

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 24 AWG stranded tinned copper

18-6  Spring 1988



Wire & Cable (Electronic)
Conventional Cables

DIW 4 Pair

Number of Pairs: 4—600
UL Listed Type CMR (24 AWG)
and Type CM (22 AWG): 60°C, 300 V

Representative Electrical and Transmission Characteristics:

Error-Free Bit Rates (24 gauge)
1.6 Mb/s (T1 Rate) up to 2600 ft.
315 Mb/s (T1C Rate) up to 1600 ft.
6.3 Mb/s (T2 Rate) up to 1000 ft.

Conductor Resistance.
24 gauge: 25.7 Q1000 ft.
22 gauge 16.2 Q1000 ft.

Mutual Capacitance: 15—20 pF/ft.
Color Code — 4 Pair Cable:

Pair No. Color
1 BI/W-BI
2 O/W-O
3 G/W-G
4 Br/W-Br

22 and 24 AWG Halar*/Halar Plenum Cable — 2601D, 2001D, 2602D

Number of Conductors and Pairs: 2 Cond, Triple, Quad, Pairs 1 Thru 100
Temperature Range to 150°C
UL Listed — Type CMP

Nominal Parameters:

Mutual Capacitance: 16 pF/ft. (pairs)
DC Resistance: 25.8 9/1000 ft. (24 gauge)
16.5 Q/1000 ft. (22 gauge)
Impedance: 100 (+10%) @ @ 1 MHz
Attenuation: @ 1 kHz = 0.55 dB/M100O ft.
@ 1 MHz = 6.06 dB/1000 ft.

Error-Free Transmission Rates**: (2001D)

2800 ft. @ 1.54 Mb/s
1600 ft. @ 3.1 Mb/s
1400 ft. @ 6.3 Mb/s

Conductors: Solid, Annealed Copper
Insulation: ECTFE
Jacket: ECTFE

* Registered trademark of the Ausimont Corporation
** Bipolar, one-way transmission
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Wire & Cable (Electronic)

Enhanced Performance Cables
N e R

1249 Enhanced
Performance Cable

18-8
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Description

AT&T's line of enhanced performance cables use foam/skin insulation, which allows
lower capacitance values and smaller diameters. Data rates and transmission
distances, before amplification or regeneration Is required, are also enhanced.

Most of the applications for these cables are at the system interconnect level,
including computers, mass storage devices, peripherals, and terminals. The
cables are also used for business machines, data communication equipment, data
recording equipment, and programmable controllers.

All of these enhanced performance cables are shielded, multipair cables that
utilize twisted-pair construction. This provides greater separation between pairs,
thereby minimizing crosstalk between adjacent pairs.

Features
= High data rates
= Error-free transmission

= Longer transmission distances

26 AWG (7x34) Stranded Conductors, Twisted Pairs — 1241

Number of Pairs: 2, 3, 4, 6, 9, 12
UL Listed Type CL2

Nominal Parameters:

Mutual Capacitance: 11 pF/it.
DC Resistance 41 91000 ft.
Impedance Zo: 138 @ @ 1 MHz

Error-Free Transmission Rates:

1.54 Mb/s up to 1000 ft.
31 Mb/s up to 500 ft.
6.3 Mb/s up to 400 ft.

Conductors: Tinned Copper

Insulation: Dual, semirigid PVC skin over foamed PE
Jacket: Gray PVC

Color Code: #4

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 26 AWG stranded tinned copper

(Refer to Section 19 for typical applications of this product.)



Wire & Cable (Electronic)
Enhanced Performance Cables

24 AWG (7x32) Stranded Conductors, Twisted Pairs — 1242

Number of Pairs: 2, 3, 4, 6, 9, 1212, 182
UL Listed Type CL2

Nominal Parameters:

Mutual Capacitance: 13 pF/ft.
DC Resistance: 25.7 /1000 ft.
Impedance Zo: 138 @ @ 1 MHz

Error-Free Transmission Rates:

154 Mb/s up to 1200 ft.
3.1 Mb/s up to 700 ft.
6.3 Mb/s up to 600 ft.

Conductors: Tinned Copper

Insulation: Dual, semirigid PVC skin over foamed PE
Jacket: Gray PVC

Color Code: #4

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 24 AWG stranded tinned copper

24 AWG Solid Conductors, Twisted Pairs — 1245

Number of Pairs: 2, 3, 4, 6, 9, 12
UL Listed Type CL2

Nominal Parameters:

Mutual Capacitance: 11 pFi/ft.
DC Resistance: 26.5 ©/1000 ft.
Impedance Zo: 138 Q @ 1 MHz

Error-Free Transmission Rates:

154 Mb/s up to 2200 f.
31 Mbis up to 1400 ft.
6.3 Mb/s up to 1200 ft

Conductors: Tinned Copper

Insulation: Dual, semirigid PVC skin over foamed PE
Jacket: Gray PVC

Color Code: #4

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 24 AWG solid tinned copper
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Wire & Cable (Electronic)
Enhanced Performance Cables

26 AWG Solid Conductors, Twisted Pairs — 1247
(Coax Replacement)

Number of Pairs: 18
UL Listed Type CL2 and CSA Certified

Nominal Parameters:

Mutual Capacitance: 12.7 pF/it.
DC Resistance: 41 Q1000 ft.
Impedance Zo: 118 @ @ 1 MHz

Error-Free Transmission Rates:

3 Mb/s up to 200 ft. (unbalanced mode)
3 Mb/s up to 900 ft. (balanced mode)

Conductors: Tinned Copper

Insulation: Dual, semingid PVC skin over foamed PE
Jacket: Beige PVC, inner and outer

Color Code: #2

Core Wrap: Polyester film

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 24 AWG stranded tinned copper

26 AWG Solid Conductors, Twisted Pairs — 1249

Number of Pairs: 4, 6, 12, 16, 20, 25, 32, 50
UL Listed Type CL2

Nominal Parameters:

Mutual Capacitance: 12.5 pF/ft.
DC Resistance: 41 /1000 ft.
Impedance Zo: 120 @ @ 1 MHz

Error-Free Transmission Rates:

154 Mb/s up to 2700 ft.
31 Mb/s up to 1400 ft.
6.3 Mb/s up to 1100 ft.

Conductors: Tinned Copper

Insulation: Dual, semirigid PVC skin over foamed PE
Jacket: Gray PVC

Color Code: #2

Shield: Dual longitudinal polyester-aluminum foil overshield
Drain Wire: 26 AWG solid tinned copper
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Wire & Cable (Electronic)
Enhanced Performance Cables

24 AWG Solid Conductors, Twisted Pairs — 1251

Number of Pairs: 2, 3, 4, 6, 9, 12
UL Listed Type CL2

Nominal Parameters:

Mutual Capacitance: 18 pF/it.
DC Resistance: 25.7 @/1000 ft.
Impedance Zo- 92 @ @ 1 MHz

Error-Free Transmission Rates:

1.54 Mb/s up to 1900 ft.
31 Mb/s up to 1100 ft.
6.3 Mb/s up to 700 ft.

Conductors. Tinned Copper

Insulation. Dual, semirigid PVC skin over foamed PE
Jacket: Gray PVC

Color Code: #4

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 24 AWG stranded tinned copper

24 AWG (7x32) Stranded Conductors, Twisted Pairs — 1254

Number of Pairs: 2, 3, 4, 6, 9, 12, 1212, 1812
UL Listed Type CL2

Nominal Parameters:

Mutual Capacitance: 18 pF/ft.
DC Resistance: 25.7 1000 ft.
Impedance Zo: 92 @ @ 1 MHz

Error-Free Transmission Rates:

1.54 Mb/s up to 1100 ft.
3.1 Mb/s up to 600 ft.
6.3 Mb/s up to 400 ft.

Conductors: Tinned Copper

Insulation: Dual, semirigid PVC skin over foamed PE
Jacket: Gray PVC

Color Code: #4

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire. 24 AWG stranded tinned copper
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Wire & Cable (Electronic)

Specialized Performance Cables
[ e e

1281 Specialized
Performance Cable

18-12

Spring 1988

Description

AT&T's specialized performance cables are small-pair-size shielded data com-
munication cables, using a pair twist scheme that minimizes crosstalk in the
balanced pair mode. They are designed for use in digital channel banks, local
area networks, and applications where joint voice and data communications within
the same jacket are required. Specialized performance cables can be used to
interconnect data processing equipment, terminals, and digital switching networks.

Features

= Specialized designs
= Minimized crosstalk

= \oice/data applications

Local Area Network (LAN) Cable — 1283

Number of Pairs: 2, 4
UL Listed Type CM: 60°C, 300 V

Voice Pairs Data Pairs
Nominal Parameters:
Mutual Capacitance (pF/ft.): 19 12
DC Resistance (21000 ft.): 28 43
Impedance Zo (@ @ 4 MH2): 95 122
Error-Free Transmission Rates:
154 Mb/s up to 2700 ft.
3.15 Mb/s up to 1700 ft.
6.3 Mb/s up to 1500 ft.
Voice Pairs Data Pairs

Conductors: 24 AWG Bare Copper 26 AWG Tinned Copper
Insulation: Semirigid PVC Dual, Semirigid PVC skin over

foamed PE
Jacket: Outside Gray PVC Individual Gray PVC
Color Code:  #4 Red/Green

Black/Orange
Shield: None Longitudinal polyester-aluminum foil
Drain Wire: None 24 AWG solid tinned copper

(Refer to Section 19 for typical applications of this product.)



Wire & Cable (Electronic)
Specialized Performance Cables

Local Area Network (LAN) Cable — 2281

Number of Pairs: 2, 4
UL Listed Type CMP

Voice Pairs Data Pairs
Nominal Parameters:
Mutual Capacitance (pF/ft.): 19 103
DC Resistance (21000 ft.): 28 41
Impedance Zo (2 @ 4 MH2): 95 132
Error-Free Transmission Rates:
154 Mb/s up to 2900 ft.
31 Mb/s up to 1800 ft.
6.3 Mb/s up to 1600 ft.
Voice Pairs Data Pairs
Conductors: 24 AWG Bare Copper 26 AWG Tinned Copper
Insulation: Semirigid PVC Dual, Semirigid PVC skin over
foamed PE

Jacket: Outside Transparent Individual Transparent ECTFE

PVDF
Color Code: #4 Red/Green

Black/Orange

Shield: None Longitudinal polyester-aluminum foil
Drain Wire: None 24 AWG solid tinned copper
Thermal
Barrier: None TEFLON * tape

26 AWG Solid Conductors, Twisted Pairs — 1205

Number of Pairs: 2, 5
Maximum Operating Temperature 90°C
UL Listed Type CM: 60°C, 300 V

Nominal Parameters:

Mutual Capacitance: 14.5 pF/it.
DC Resistance: 41 91000 ft.
Impedance Zo. 100 @ @ 1 MHz

Error-Free Transmission Rates:

1.6 Mb/s up to 2600 ft.
3.15 Mb/s up to 1700 ft.
6.3 Mb/s up to 1100 ft.

Conductors: Tinned Copper

Insulation: PP

Jacket: Gray PVC

Color Code: #5

Core Wrap: Polyester Film

Shield: Longitudinal polyester-aluminum foil overshield
Drain Wire: 26 AWG solid tinned copper

* Registered trademark of the DuPont Company
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Wire & Cable (Electronic)

Specialized Performance Cables

Number of Pairs: 2
UL Listed Type CM: 60°C, 300 V

Local Area Network (LAN) Cable — 1281

Data Pairs

Voice Pairs
Nominal Parameters:
Mutual Capacitance: 13
(pF/t)
DC Resistance: 18
(21000 ft.)
Impedance Zo: 118
(@ @ 1 MHz)

Error-Free Transmission Rates:

154 Mb/s up to 3500 ft.
31 Mb/s up to 2300 ft.
6.3 Mb/s up to 2000 ft.

Voice Pairs

Conductors: 22 AWG Tinned Copper

Insulation: Dual, Semirigid PVC
skin over PE

Jacket: Outside Gray PVC

Color Code: Blue-White/White-Blue
Green-White/White-Green

Shield: None

Drain Wire: None

96
16.4

146

Data Pairs
26 AWG Tinned Copper

Dual, Semirigid PVC skin over
foamed PE

Individual Gray PVC

Orange/White
Brown/White

Longitudinal polyester-aluminum foil
24 AWG solid tinned copper



Wire & Cable (Electronic)

Color Codes

Color Code #1

Cond.
No.

Color

Color Code #2

Black
White
Red
Green
Brown

Blue
Orange
Yellow
Violet
Slate

Pink
Tan

Pair
No.

Colors

Color Code #3

Pair
No. Colors
1 Black/Red
2 Black/White
3 Black/Green
4 Black/Blue
5 Black/Yellow
6 Black/Brown
7 Black/Orange
8 Red/White
9 Red/Green
10 Red/Blue
1 Red/Yellow
12 Red/Brown
13 Red/Orange
14 Green/White
15 Green/Blue
16 Green/Yellow
17 Green/Brown
18 Green/Orange
19 White/Blue
20 White/Yellow

= OO~NOO O WN =

NN N = — b o —d
AORWN= OOCONO OO bhwWN— O

Blue/White
Orange/White
Green/White
Brown/White
Slate/White

Blue/Red
Orange/Red
Green/Red
Brown/Red
Slate/Red

Blue/Black
Orange/Black
Green/Black
Brown/Black
Slate/Black

Blue/Yellow
Orange/Yellow
Green/Yellow
Brown/Yellow
Slate/Yellow

Blue/Violet
Orange/Violet
Green/Violet
Brown/Violet
Slate/Violet

Spring 1988

18-15



18-16

Spring 1988

Wire & Cable (Electronic)
Color Codes

Color Code #4 Color Code #5

Pair Pair

No. Color No. Colors

1 White-Blue/Blue 1 Blue/White-Blue

2 White-Orange/Orange 2 Orange/White-Orange
3 White-Green/Green 3 Green/White-Green
4 White-Brown/Brown 4 Brown/White-Brown
5 White-Slate/Slate 5 Slate/White-Slate

6 Red-Blue/Blue-Red

7 Red-Orange/Orange-Red

8 Red-Green/Green-Red

9 Red-Brown/Brown-Red

10 Red-Slate/Slate-Red

1 Black-Blue/Blue-Black

12 Black-Orange/Orange-Black

13 Black-Green/Green-Black

14 Black-Brown/Brown-Black

15 Black-Slate/Slate-Black

16 Yellow-Blue/Blue-Yellow

17 Yellow-Orange/Orange-Yellow

18 Yellow-Green/Green-Yellow

19 Yellow-Brown/Brown-Yellow

20 Yellow-Slate/Slate-Yellow

21 Violet-Blue/Blue-Violet

22 Violet-Orange/Orange-Violet

23 Violet-Green/Green-Violet

24 Violet-Brown/Brown-Violet

25 Violet-Slate/Slate-Violet
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Typical Applications

The following pages
describe selected industry
applications that require
sophisticated electronic
components. Each is
characterized by a system
diagram that illustrates
the functional elements of
the application. Accom-
panying each element is
a list of specific AT&T
devices, identified by pro-
duct line, that can be
utilized. Devices which
are generally applicable
to any element are listed
at the top of each
diagram. A () reference
after a device indicates
the page where the
device is fully described.

The applications pre-
sented are suggestions
that can be adapted for
your specific needs.
When you see the ver-
satility of AT&T’s Com-
ponent Products, we think
you will agree that
whatever your application,
we can become partners
in technology...and in
success.

For additional infor-

mation contact your
nearest sales office
or call:

1-800-372-2447.

Computers

Multiuser Microsystems
Workstations
Storage Products

Data Communications
Local Area Networks (LANS)

Telecommunications

Loop Carrier Systems
Private Branch Exchanges (PBXs)
Digital Cross-Connect Systems

Industrial

Manufacturing Automation Protocol (MAP) LANs
Cell Controllers

AT&T’s product lines are identified as follows:

(ALOG) Analog Integrated Circuits

(ASIC) Application Specific Integrated Circuits
(CAP) Capacitors

(COMM) Communication Integrated Circuits
(DBIC) Digital Bipolar Integrated Circuits
(DSP) Digital Signal Processors

(FIBER)  Fiber Optics

(FREQ) Frequency Control Products
(GaAs) Gallium Arsenide Integrated Circuits
(HYBRID) Hybrid Integrated Circuits

(MICRO) Microprocessors and Peripherals
(PCB) Printed Circuit Boards

(POW) Power Products

(SBC) Single Board Computer

(T&l) Transformers and Inductors

(W&C) Wire and Cable (Electronic)

Page

19-2
194
19-6

19-8

19-10
19-12
19-14

19-16
19-18
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Typical Applications
Computers

Multiuser Microsystems
O

Application Description

Multiuser microsystems are used as file servers, print servers, and communication
servers, as well as a central CPU for dumb terminals.

cPU (SBC) VMEbus (16-2) (MICRO) DRAMC (12-8)
(MICRO) CPU (122 to 12-4)
MODULE | (MICRO) MMU (12:5, 12-6) MEMORY
(MICRO) MAU (12-14, 12-15)
(FIBER)
(DSP) DSP16/32 (7:2 to 7-13)
(MICRO) (DBIC) LINE RECEIVER/
PARALLEL LAN omac (1210] SERIAL DISK DRIVER (6-2 to 6-4)
(FIBER) ODL (MICRO) DMAC (12-10)
110 INTERFACE 2,84 1/0 INTERFACE (ALOG) ALADD (2.32)
1
SERIAL
(ALOG) LINEAR r—=——" ——ﬁwmcnsswn
¥ (COMM) X 25 (5-33)
ARRAYS (2-32) IL LAN _: (COMM) DIG ENCRYPTION PROC (528) | | ~ ‘~——""—"—"———— 1
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(COMM) CLOCK RECOVERY (5-47 to 5-49)

(COMM) HDLC FORMATTERS (5-10, 5-25, 5-26)

(COMM) ARTI (5-12)
(FIBER) ODL (8-2 to 8-8)

Generally Applicable Product Lines

ASIC
CAP
DBIC
FIBER
FREQ

HYBRID
PCB
POW
T&l
W&C

(O FLopey AT&T
(Oae]

—-_d
TAPE DRIVE
(ALOG) LINEAR ARRAYS (2-32)



Typical Applications
Computers

Multiuser Microsystems
AT&T Advantages

(ALOG) Semi-Custom Linear Arrays (ALA201, ALA400): High speed; high performance; integration of analog
and digital functions

(ASIC) Interfaces with peripherals; special block capability

(COMM) ARTI: Automatic speed matching
Clock Recovery Circuit: No tuning necessary; 1-5 MHz
Digital Encryption Processor: Does all four DES modes
HDLC Formatters: Multichannel; high speed; on-chip buffers
X.25 Protocol Controller: Full X.25 LAPB protocol for level 2; no software needed

(DBIC)  High-speed designs with reasonable schedule and cost
Line Receivers and Drivers: High speed; low power; low EMI

(DSP) DSP16 Family (16-bit fixed point): High speed; cost effective
DSP32 Family (32-bit floating point): High precision; flexible architecture

(FIBER) ODL 50 and ODL 200 Lightwave Data Links: Long transmission; small size and weight
ODL RS232 Modem/Multiplexer and 02X Transceiver: EMI/ESD noninductive noise immunity; plug-
compatible; electrical isolation of equipment

(FREQ) Small, stable, switchable clock oscillators to drive logic; high-performance TRUs to recover data and
clock

(HYBRID) Custom hybrid thin- or thick-film IC combining different technologies in dense packaging functional
subassembly

(MICRO) CPU: Full 32-bit architecture enables complex instructions; high speed
DMAC: Dual bus architecture eliminates bus contention bottleneck
DRAMC: Built-in programmability to change and match memory speed
MAU: Floating-point arithmetic intensive; reduces CPU overhead
MMU: 4 Kbyte, two-way set-associative MMU/Cache with 85% data cache hit rate

(PCB) Complex, high-density for small size; EMI shielding; surface mount technology

(POW)  UPS: Wil reliably power combinations of computer (OLS), printer/disk (inductive), and modem (linear)
power supplies; parallel processing design allows momentary overloads due to load startup or normal
load operating characteristics

(SBC) VMEbus: Shortens design cycle by pre-engineering critical elements onto standard VMEbus hardware
in an open architecture; complete software availability. Complementary UNIX System VIVME facilitates
implementation of robust file systems.

(W&C) Digital transmission cables with solid or stranded copper conductors featuring shielding for EMI pro-
tection, twisted pairs to minimize crosstalk, and foam/skin insulations for low capacitance
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Typical Applications
Computers

Workstations
N

19-4

Application Description

A technical workstation, often described as a single-purpose engineering worksta-
tion or graphics workstation, has its own processing capability that is greater than
that of a personal computer. It can function as either a stand-alone or as a
distributed processor linked by a network to other workstations. A workstation is
generally designed with one or more 32-bit microprocessor sets, auxiliary storage,
very high resolution CRT, 70-167 MB Winchester disk, and virtual memory
management. The graphics capabilities of a technical workstation are
sophisticated in terms of complexity, precision, and computational speed, and
separate graphics processors are often used with floating-point units. Multitasking
and LAN capabilities are also offered on some units.

(COMM) ARTI (5-12) (DBIC) LINE DRIVER (6-3, 6-4)
TERMINAL DISPLAY/ | (aLOG) LINE DRIVERS (2-6)
PRINTER | (ALOG) REGULATION CONTROL CIRCUIT (2-25)
- T
L (MICRO) CPU (12-2 to 12-4) | (DSP) DSP16/32 (MICRO) DRAMC
CPU (MICRO) MMU (12-5, 12-6) GRAPHICS | (72 to 713) MEMORY | (128
CONTROL/MODULE | (MICRO) DMAC (12-10)

(MICRO) MAU (12-12, 12-13)
(SBC) VMEbus (16-2)

(ALOG) ALA201 (2-32) (COMM) CODEC (5-34 to 5-46) (COMM)
. COMM) ARTI (5-12 EAKERPHONE IC: CODEC
CS'\NAQA EM(IJCRO)) DMAC( (12?10) SPEECH (Téosg)::«z)‘\ ° DIGITIZER | (5.34 10 5.46)
(COMM) ISDN (5-4 to 5-26) (ALOG) SINGLE CHIP TEL IC
(FIBER) ODL RS232 (85 to 8-7) (2-41)
(COMM) X 25 (5-31, 5-33) (ALOG) ANALOG SWITCH (2-3)
(COMM) ANT (5-10) (ALOG) RINGING DETECTORS (2-40)

(DSP) DSP16/32 (7-2 to 7-13)

Spring 1988

(SERIAL 1/0) |
AT&T
r—-—--"
| LAN | UPs <
| I |

Generally Applicable Product Lines

ASIC HYBRID
CAP PCB
DBIC POW
FIBER T&l
FREQ WaC




Typical Applications
Computers

Workstations
AT&T Advantages

(ALOG)

(ASIC)
(COMM)

(DBIC)

(DSP)

(FIBER)

(FREQ)

Semi-Custom Linear Arrays (ALA207): High speed; high performance, integration of analog and
digital functions

Ringing Detector: Immune to false detection (bell tap immune)

Speakerphone ICs: Low background noise and soft switch capability

Other: LSI of high-voltage circuitry

Interfaces with peripherals; special block capability

ISDN: Low cost; easy access to channel peripheral devices; 2- and 4-wire interfaces

ANT: High speed; additional buffering capability; DMA handshaking functions

ARTI: Automatic speed matching

Codec: Low-cost, u-law, A-law devices with superior noise performance; high-precision devices pro-
vide excellent linearity and easy interface to DSP

High-speed design with reasonable schedule and cost
Line Driver: High speed; low power; low EMI

DSP16 Family (16-bit fixed point): High speed; cost effective
DSP32 Family (32-bit floating point): High precision; flexible architecture

ODL RS232 Modem/Multiplexer and 02X Transceiver: EMI/ESD noninductive noise immunity; plug-
compatible with terminal equipment

Small, stable, switchable clock oscillators to drive logic; 3-stateable, small VCXOs to sync graphics
display

(HYBRID) Custom hybrid thin- or thick-film IC combining different technologies Iin dense packaging functional

(MICRO)

(PCB)
(POW)

(W&C)

subassembly

CPU: Multitasking 32-bit architecture with full set of peripherals
DMAC: Dual bus architecture eliminates bus contention bottleneck
DRAMC: Eliminates costly discrete designs; built-in programmability
MAU: Enhanced floating-point unit improves performance

MMU: MMU/Cache frees CPU to run at zero wait states at 24 MHz

Complex, high-density for small size; EMI shielding; surface mount technology

UPS: Will reliably power combinations of computer (OLS), printer/disk (inductive), and modem (linear)
power supplies; parallel processing design allows momentary overloads due to load startup or normal
load operating characteristics

Digital transmission cables with solid or stranded copper conductors featuring sheidling for EMI pro-
tection, twisted pairs to minimize crosstalk, and foam/skin insulations for low capacitance. Specialized
performance cables feature data and voice pairs in a common outer jacket.
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Typical Applications
Computers

Storage Products
I

Application Description

Mass storage products encompass rigid (hard) disk drives, flexible (floppy) disks,
tape drives, and optical disk drives and are used for data collection and retrieval.
They are comprised of a disk drive and a disk controller. Disk drive controllers
provide the electronics that allow the drive to interface with the host system. The
drive may or may not contain the controller. If contained in the drive, the controller
may be a single chip, chip set, or board. If not contained, the controller may be a
plug-in board or a stand-alone unit containing many boards.

SINGLE-BOARD

COMPUTER REMOTE
DRIVE-CONTROLLER
(FREQ) OSCILLATORS BOARD
(9-2 10 9-4)
—1 O O F———-1
TAPE :
(FIBER) LGBC DRIVE
scs1 18 ——J ATtaT
CONTROLLER
INTERFACE DISK UPS
T
|
(FIBER) ODL (8-2, 8-4) |
(FREQ) TRUSs (8-3, 9-6) -0
(FREQ) OSCILLATORS (9-2 to 9-4) (ALOG) LINEAR ARRAYS (2:32) DISK

(DBIC) LINE DRIVERS AND
RECEIVERS (6-2 to 6-4)

(FREQ) OSCILLATORS (9-2 to 9-4)

(MICRO) DMAC (12-10)

(DSP) DSP16/32 (7-2 to 713)

Generally Applicable Product Lines

ASIC PCB
CAP POW
DBIC T&l
FIBER W&C
HYBRID
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Typical Applications
Computers

Storage Products
AT&T Advantages

(ALOG) Line Drivers and Receivers: Industry standard
Semi-Custom Linear Arrays: High speed; high performance; integration of analog and digital
functions

(ASIC)  Higher level of component integration to save board space

(DBIC) High speed designs with reasonable schedule and cost
Line Drivers and Receivers: High speed; low power; low EMI

(DSP) Servo-control mechanism in the controller
DSP16 Family (16-bit fixed point): High speed; cost effective
DSP32 Family (32-bit floating point): High precision; flexible architecture

(FIBER) ODL Lightwave Components: EMI/ESD noninductive noise immunity; small size and weight; transmits
long distances without repeaters; high bandwidth
MAC: Links hosts to modules
LGBC (Lightguide Building Cable): Secure transmission media; immune to EMI; longer system runs;
capability to upgrade to 200 Mb/s; UL listed for riser and plenum applications

(FREQ) Oscillators: Small, stable, switchable clock oscillators to drive logic
TRUs: High performance; recover data and clock

(HYBRID) Custom hybrid thin- or thick-film IC combining different technologies in dense packaging functional
subassembly

(MICRO) DMAC: Offloads work from main processor and increases overall system throughput
(PCB) Complex, high-density for small size; EMI shielding; surface mount technology

(W&C) Digital transmission cables with solid or stranded copper conductors featuring shielding for EMI pro-
tection, twisted pairs to minimize crosstalk, and foam/skin insulations for low capacitance
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Typical Applications

Data Communications

Local Area Networks (LANs)
- ]

19-8

Application Description

LANs provide a communications facility for data systems contained in a small
geographic area. LAN characteristics include high bandwidth interconnection
media and relatively simple hosts or control hubs, although more sophisticated
systems perform extensive protocol conversion, priority, and congestion control as
well as multiplexing functions. Hosts can be either stand-alone systems or
embedded PBX functions.
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Typical Applications
Data Communications

Local Area Networks (LANs)
AT&T Advantages

(ALOG)

(ASIC)
(COMM)

(DBIC)
(DSP)

(FIBER)

(FREQ)

Battery Feed: Low cost, single-chip solution
Ringing Detector: Immune to false detection (bell tap immune)
Telephone Interface Circuit: Directs line interface with high-voltage protection functionality

Allows high-complexity designs with reasonable schedule and cost

DS1 Chip Set: Supports multiple frame formats; complete DS1 and CEPT solutions
Digital Encryption Processor: Programmable; does all four DES modes
X.25 Protocol Controller: Full X.25 LAPB protocol for level 2; no software needed

High-speed designs with reasonable schedule and cost
Crosspoint Array: High density; high performance; insertion impedance <20 Q

DSP16 Family (16-bit fixed point): High speed; cost effective
DSP32 Family (32-bit floating point): High precision; flexible architecture

ODL 50 and 200 Lightwave Data Links: EMI/ESD noninductive noise immunity; small size and
weight; transmits long distances without repeaters; high bandwidth
MAC: Compact backplane to circuit pack multiple fiber optic connector

Small, stable, switchable clock oscillators to drive logic; 3-stateable VCXOs to sync graphics display;
high-performance TRUs to recover data and clock

(HYBRID) Custom hybrid thin- or thick-film IC combining different technologies in dense packaging functional

(MICRO)
(PCB)
(POW)

(SBC)

(W&C)

subassembly
CPU: Handles full 32-bit word length instructions and increases speed and functionality
Complex, high-density for small size; EMI shielding; surface mount technology

UPS: Will reliably power combinations of computer (OLS), printer/disk (inductive), and modem (linear)
power supplies; parallel processing design allows momentary overloads due to load startup or normal
load operating characteristics

VMEbus: UNIX System V/VME includes device driver software for the CMC ENP-10* Plus Ethernet
Node Processor

Digital transmission cables with solid or stranded copper conductors featuring shielding for EMI pro-
tection, twisted pairs to minimize crosstalk, and foam/skin insulations for low capacitance. Specialized
performance cables feature data and voice pairs in a common outer jacket.

* Trademark of the Communication Machinery Corporation
Spring 1988 19-9



Typical Applications
Telecommunications

Loop Carrier Systems
.|
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Application Description

Digital loop carrier systems are used to deploy digital connectivity into the loop ef-
ficiently and economically. These systems consolidate (multiplex) message chan-
nels onto high bandwidth transmission media, essentially creating interoffice trunk
systems that have the special features required for operation in the loop environ-
ment such as A/D and D/A conversion operational functions.
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Typical Applications
Teiecommunications

Loop Carrier Systems
AT&T Advantages

(ALOG)

(ASIC)
(COMM)

(DBIC)

(DSP)

(FIBER)

(FREQ)
(GaAs)

Battery Feed: Low cost, single-chip solution

Integrated Secondary Protector: Complete 2-wire protection

Line Drivers and Receivers: Industry standard

Ringing Detector: No false detection (bell tap immune)

Single Chip Telephone IC: Minimum external components

Solid State Relays: Low cost; high reliability

Telephone Interface Circuits: Line interface and dial pulse switch in one package

Interfaces with peripherals; special block capability

ISDN: Low cost; easy access to channel peripheral devices; 2- and 4-wire interfaces

DS1 Chip Set: Supports multiple frame and signaling formats; complete DS1 and CEPT solutions
Codec: Low-cost, u-law, A-law devices with superior noise performance; high-precision devices pro-
vide excellent inearity and easy interface to DSP

High-speed designs with reasonable schedule and cost
Line Drivers/Receivers: High speed; low power; low EMI
Crosspoint Array: High density; high performance; insertion impedance <20 Q

DSP16 Family (16-bit fixed point): High speed; cost effective
DSP32 Family (32-bit floating point): High precision; flexible architecture

ASTROTEC Laser Modules, Transmitters, Receivers: Compact; high reliability; board mountable;
many different speeds; ESD/EMI noninductive noise immunity; high bandwidth

ODL 50 and ODL 200 Lightwave Data Links: Long transmission; small size and weight; EMI/ESD
noninductive noise immunity; high bandwidth

Lightguide Cable: Low loss; high bandwidth; robust; easy to install

ST Lightguide Cable Connectors: Low loss; low cost; widely used; easy to install; stable
Lightguide Rotary Splice: Low loss; rearrangeable; stable; easy and quick to install

MAC: Compact backplane to circuit pack multiple fiber optic connector

Small, stable, switchable clock oscillators to drive logic; 3-stateable, small VCXOs for clock recovery

Decision Circuit: High speed; low power

(HYBRID) Custom hybrid thin- or thick-film IC combining different technologies in dense packaging functional

(PCB)
(POW)

(T&l)

(W&C)

subassembly
Complex; high-density for small size; EMI shielding; surface mount technology

UPS: Will reliably power combinations of computer (OLS), printer/disk (inductive), and modem (linear)
power supplies; parallel processing design allows momentary overloads due to load startup or normai
load operating characteristics

Electronic circuit transformers designed for analog or digital applications on high-density line cards;
optimal combinations of size, performance, and price

Dugital transmission cables with solid or stranded copper conductors featuring shielding for EMI pro-
tection, twisted pairs to minimize crosstalk, and foam/skin insulations for low capacitance
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Typical Applications

Telecommunications

Private Branch Exchanges (PBXs)
I

19-12

Application Description

A PBX is a customer premise switch that routes voice and data traffic both intra-
premise and to the loop. The application package focuses on PBXs which sup-
port 100 to 10,000 lines.
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Typical Applications

Telecommunications

Private Branch Exchanges (PBXs)
AT&T Advantages

(ALOG)

(ASIC)
(COMM)

(DBIC)
(DSP)

(FIBER)

(FREQ)

(GaAs)
(HYBRID)

(MICRO)
&(DSP)
(PCB)
(POW)
(T&l)

(W&C)

HV Dual Op Amp: High-voltage operation; fail-safe thermal shutdown; constant supply voltage
Solid-State Relays: Low cost; high reliability

Ringing Detectors: No false detection (bell tap immune)

Speakerphone ICs: High performance, low background noise

Single Chip Telephone IC: All telephone functions on one chip; few external components required
Line Drivers and Receivers: Industry standard

Tone Ringers: Low cost

Specialized Op Amps: Low power; wide bandwidth; programmable

Allows high-complexity designs with reasonable schedule and cost

ISDN: Low cost; easy access to channel peripherals; 2- and 4-wire interfaces

UNITS: Low cost; high-speed TDM system interface; pass D-channel information to central controller
DS1 Chip Set: Supports multiple frame formats; complete DS1 and CEPT solutions

ARTI: Automatic speed matching

Codec: Low cost, u-law, A-law devices with superior noise performance; high-precision devices pro-
vide excellent linearity and easy interface to DSP

Digital Encryption Processor: Programmable, four DES modes

SPYDER: Extremely compact multichannel formatter with buffers and DMA on chip

High-speed designs with reasonable schedule and cost
Crosspoint Array: High density; high performance; insertion impedance <20 Q

DSP16 Family (16-bit fixed point): High speed; cost effective
DSP32 Family (32-bit floating point): High precision; flexible architecture

ASTROTEC Laser Modules, Transmitters, Receivers: High reliability; longer transmission distance;
immunity to EMI, corrosion

ODL 50 Lightwave Data Link: EMI/ESD noninductive noise immunity; high bandwidth; small size
and weight; long distance without repeater

ODL RS232 Modem/Muiltiplexer: EMI/ESD noninductive; plug-compatible with existing equipment
MAC: Compact backplane to circuit pack multiple fiber optic connector

Small, stable, switchable clock oscillators to drive logic; high-performance TRUs to recover data and
clock

Decision Circuit: High speed, low power

Custom hybrid thin- or thick-film IC combining different technologies in dense packaging functional
subassembly

Fully integrated 32-bit microprocessors, peripherals, and DSPs to control PBX functions

Complex, high-density for small size; EMI shielding; surface mount technology

UPS: Will reliably power combinations of computer (OLS), printer/disk (inductive), and modem
(linear) power supplies; parallel processing design allows momentary overloads due to load startup
or normal load operating characteristics

Electronic circuit transformers designed for analog or digital applications on high-density line cards;
optional combinations of size, performance, and price

Digital transmission cables with solid or stranded copper conductors featuring shielding for EMI
protection, twisted pairs to minimize crosstalk, and foam/skin insulations for low capacitance
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Digital Cross-Connect Systems

Typical Applications
Telecommunications

19-14

Spring 1988

Application Description

A Digital Cross-Connect System (DCS or DACS) makes direct connections be-
tween channels of incoming and outgoing digital lines and provides access to any
channel for remote digital testing. The cross-connect capability permits the assign-
ment and redistribution of lower speed channels among higher rate systems (e.g.,
64 kb/s DSO channels among 1544 Mb/s DS1 systems or 1.544 Mb/s DS1 chan-
nels among 45 Mb/s DS3 systems). The capability is used to collect incoming
channels with common destinations and thus increase the fill on outgoing systems
and/or on terminal transmission equipment. The cross-connect capability can also
be used to segregate channels by type (e.g., message/special service;
2-wire/4-wire) to simplify Central Office interconnection.
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Typical Applications
Telecommunications

Digital Cross-Connect Systems
AT&T Advantages
(ASIC) Interfaces with peripherals; special block capability

(COMM) /SDN: Low cost; easy access to channel peripheral devices; 2- and 4-wire devices
DS1 Chip Set:Supports multiple frame and signaling formats; complete DS1 and CEPT solutions
Codec: Low cost, u-law, A-law devices with superior noise performance; high-precision devices pro-
vide excellent linearity and easy interface to DSP
HDLC Formatters: Multichannel; high speed; on-chip buffers
X.25 Protocol Controller: Full X.25 LAPB protocol for level 2; no software necessary

(DBIC)  High-speed designs with reasonable schedule and cost
Line Drivers and Receivers: High speed, low power, low EMI

(DSP) DSP16 Family (16-bit fixed point): High speed; cost effective
DSP32 Family (32-bit floating point): High precision; flexible architecture

(FIBER) ODL 50 and ODL 200 Lightwave Data Links: Long transmission; small cable size and weight

(FREQ) Clock recovery and data retiming via TRU050 or VCXO In phase-locked loop; clock oscillators to drive
logic

(HYBRID) Custom hybrid thin- or thick-film IC combining different technologies in dense packaging functional
subassembly

(MICRO) DMAC: Provides high-speed interface between system memory and administrative access peripheral
(eg., ISDN, XPC)
DRAMC: Provides control necessary for large banks of dynamic RAM; can be used in dual port
mode for simultaneous access by multiple processors

(PCB) Complex, high-density for small size; EMI shielding; surface mount technology

(W&C) Digrtal transmission cables with solid or stranded copper conductors featuring shielding for EMI pro-
tection, twisted pairs to minimize crosstalk, and foam/skin insulations for low capacitance
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Typical Applications
Industrial

Manufacturing Automation
Protocol (MAP) LANs

19-16

Application Description

The MAP LAN is a specialized LAN adhering to the MAP standard. It provides a
high bandwidth communication link between intelligent controliers, computers, and
terminals in the factory environment. The LAN consists of the transmission media,
interface units, and the network manager. The latter performs maintenance,
monitoring, performance, and status functions.
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Typical Applications
Industrial

Manufacturing Automation Protocol (MAP) LANs
AT&T Advantages

(ALOG) Octal Line Protector: Electronic fusing for bus protection
Regulation Control Circuits: High-speed comparator and precision reference in one package
Transceivers: TTL- and CMOS-compatible

(ASIC)  Allows high-complexity designs with reasonable schedule and cost
(DBIC)  High-speed designs with reasonable schedule and cost

(DSP) DSP16 Family (16-bit fixed point): High speed; cost effective
DSP32 Family (32-bit floating point): High precision; flexible architecture

(FIBER) ODL Lightwave Components: EMI/ESD noninductive noise immunity; small size and weight; transmits
long distances without repeaters; high bandwidth
MAC: Compact backplane to circuit pack multiple fiber optic connector

(FREQ) Small, stable, switchable clock oscillators to drive logic; high-performance TRUs to recover data and
clock

(HYBRID) Custom hybrid thin- or thick-film IC combining different technologies in dense packaging functional
subassembly

(MICRO) CPU: Full 32-bit instruction set; high performance, multitasking capability
(PCB) Complex, high-density for small size; EMI shielding; surface mount technology

(POW) UPS: Will reliably power combinations of computer (OLS), printer/disk (inductive), and modem (linear)
power supplies; parallel processing design allows momentary overloads due to load startup or normal
load operating characteristics

(SBC) VMEbus: Shortens design cycle by pre-engineering critical elements onto standard VMEbus hardware in
an open architecture; complete software availability. Open architecture of UNIX System V/VME allows for
easy integration of other VMEbus boards, many of which are available for factory applications.

(W&C) Digital transmission cables with solid or stranded copper conductors featuring shielding for EMI protec-
tion, twisted pairs to minimize crosstalk, and foam/skin insulations for low capacitance
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Typical Applications
Industrial

Cell Controllers
S

Application Description

A cell controller 1s usually a multiprocessing minicomputer controlling an area of
the factory floor concerned with a particular segment of the manufacturing pro-
cess (i.e., cell). A real-time operating system is important to service the lower-level
controllers which manage the manufacturing tools in the cell. Communication to
the lower-level controllers may occur through a LAN, MAP LAN, or dedicated 1/O
channels (serial or parallel).
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Typical Applications
Industrial

Cell Controllers
AT&T Advantages

(ALOG)
(ASIC)

(COMM)

(DBIC)
(DSP)

(FIBER)

(FREQ)

Line Drivers and Receivers: Industry standard
Semi-Custom Linear Arrays (ALA201, ALA400): High speed; high performance; integration of analog
and digital functions

Interfaces with peripherals; special block capability

ARTI: Automatic speed matching

Clock Recovery Circuit: No tuning necessary; 1—5 MHz

Digital Encryption Processor: Programmer; does all four DES modes

HDLC Formatters: Multichannel; high speed; on-chip buffers

X.25 Protocol Controller: Full X.25 LAPB protocol for level 2; no software necessary

High-speed designs with reasonable schedule and cost
Line Receivers and Drivers: High speed; low power; low EMI

DSP16 Family (16-bit fixed point): High speed; cost effective
DSP32 Family (32-bit floating point): High precision; flexible architecture

ODL Lightwave Components: EMI/ESD noninductive noise immunity; small size and weight; transmits
long distances without repeaters; high bandwidth
MAC: Compact backplane to circuit pack multiple fiber optic connector

Small, stable, switchable clock oscillators to drive logic; high-performance TRUs to recover data and
clock

(HYBRID) Custom hybrid thin- or thick-film IC combining different technologies in dense packaging functional

(MICRO)

(PCB)
(POW)

(SBC)

subassembly

CPU: Handles full 32-bit word length instructions and increases functionality
DMAC: Dual bus architecture eliminates bus contention bottleneck
DRAMC: Built-in programmability to change and match memory speed
MAU: Extremely fast math co-processor

MMU: Eliminates overhead by handling process switching

Complex, high-density for small size; EMI shielding; surface mount technology

UPS: Will reliably power combinations of computer (OLS), printer/disk (inductive), and modem (linear)
power supplies; parallel processing design allows momentary overloads due to load startup or normal
load operating characteristics

VMEbus: Shortens design cycle by pre-engineering critical elements onto standard VMEbus hardware
In an open architecture; complete software availability. Open architecture of UNIX System VIVME
allows for easy integration of other VMEbus boards, many of which are available for factory
applications.
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Domestic Sales Offices

Customer Support

Sales Headquarters

1 Oak Way

Berkeley Heights, NJ 07922

Alabama

Huntsville Sales Office
4717 University Drive, #104
Huntsville, AL 35816
205-837-6062

Alaska

Portland Sales Office

2 Lincoln Center #520
10220 SW Greenburg Rd.
Portland, OR 97223
503-244-3883

Telecopier: 503-244-2315

Arizona

Phoenix Sales Office
432 N. 44th St. #430
Phoenix, AZ 85008
602-244-1100
Telecopier: 602-231-8758

Arkansas

Chicago Sales Office
500 Park Blvd. #270
Itasca, IL 60143
312-250-9777
Telecopier: 312-250-8170

California
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(N. California)

San Francisco Sales Office
1090 E. Duane Ave.
Sunnyvale, CA 94086
408-522-5555

Telecopier: 408-522-4219

(N. Los Angeles)

Los Angeles Sales Office
156350 Sherman Way #226
Van Nuys, CA 91406
818-376-6501

Telecopier: 818-376-6523
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(S. Los Angeles, San Diego)
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6300 Gateway Drive
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Customer Support
Domestic Sales Offices

(NW Florida)

Atlanta Sales Office

3295 River Exchange Drive #350
Norcross, GA 30092
404-446-4710

Telecopier: 404-446-4726

Georgia
Atlanta Sales Office
3295 River Exchange Drive #350
Norcross, GA 30092
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San Francisco Sales Office
1090 E. Duane Ave.
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Kentucky
Philadelphia Sales Office
601 Allendale Road
King of Prussia, PA 19406
215-768-2626
Telecopier: 215-768-2992

Louisiana
Dallas Sales Office
4001 Airport Freeway #370
Bedford, TX 76021
817-354-9798
Telecopier: 817-283-0108

Maine
Boston Sales Office
111 Speen Street
Framingham, MA 01701
617-626-2161
Telecopier: 617-626-3710

Maryland
Philadelphia Sales Office
601 Allendale Road
King of Prussia, PA 19406
215-768-2626
Telecopier: 215-768-2992

Massachusetts
Boston Sales Office
111 Speen Street
Framingham, MA 01701
617-626-2161
Telecopier: 617-626-3710

Michigan
Philadelphia Sales Office
601 Allendale Road
King of Prussia, PA 19406
215-768-2626
Telecopier: 215-768-2992

Minnesota
Minneapolis Sales Office
1650 W. 82nd St. #700
Bloomington, MN 55431
612-885-4322
Telecopier: 612-885-4300

Mississippi
Huntsville Sales Office
165 Old Wood Road
Huntsville, AL 35811
205-837-6062
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Customer Support
Domestic Sales Offices

Missouri

Kansas City Sales Office
777 N. Blue Parkway
Lee’s Summit, MO 64063
816-251-5801

Telecopier: 816-251-5272

Montana

Portland Sales Office

2 Lincoln Center #520
10220 SW Greenburg Rd.
Portland, OR 97223
503-244-3883

Telecopier: 503-244-2315

Nebraska

Minneapolis Sales Office
1650 W. 82nd St. #700
Bloomington, MN 55431
612-885-4322
Telecopier: 612-885-4300

Nevada

San Francisco Sales Office
1090 E. Duane Ave.
Sunnyvale, CA 94086
408-522-5555

Telecopier: 408-522-4219

New Hampshire

Boston Sales Office

111 Speen Street
Framingham, MA 01701
617-626-2161

Telecopier: 617-626-3710

New Jersey

Philadelphia Sales Office
601 Allendale Road

King of Prussia, PA 19406
215-768-2626

Telecopier. 215-768-2992

New Mexico

Phoenix Sales Office
432 N. 44th St. #430
Phoenix, AZ 85008
602-244-1100

Telecopier: 602-231-8758

New York

20-4

Philadelphia Sales Office
601 Allendale Road

King of Prussia, PA 19406
215-768-2626

Telecopier: 215-768-2992

Spring 1988

North Carolina

Raleigh Sales Office
4805 Green Road #120
Raleigh, NC 27604
919-790-9001

Telecopier: 919-790-9007

North Dakota

Ohio

Minneapolis Sales Office
1650 W. 82nd St. #700
Bloomington, MN 55431
612-885-4322
Telecopier: 612-885-4300

Philadelphia Sales Office
601 Allendale Road

King of Prussia, PA 19406
215-768-2626

Telecopier: 215-768-2992

Oklahoma

Dallas Sales Office

4001 Airport Freeway #370
Bedford, TX 76021
817-354-9798

Telecopier: 817-283-0108

Oregon

Portland Sales Office

2 Lincoln Center #520
10220 SW Greenburg Rd.
Portland, OR 97223
503-244-3883

Telecopier: 503-244-2315

Pennsylvania

Philadelphia Sales Office
601 Allendale Road

King of Prussia, PA 19406
215-768-2626

Telecopier: 215-768-2992

Puerto Rico

Orlando Sales Office

9333 S. John Young Parkway
Orlando, FL 32819
305-345-7296

Telecopier: 305-345-6900

Rhode Island

Boston Sales Office

111 Speen Street
Framingham, MA 01701
617-626-2161

Telecopier: 617-626-3710



Customer Support
Domestic Sales Offices

South Carolina
Raleigh Sales Office
4805 Green Road #120
Raleigh, NC 27604
919-790-9001
Telecopier: 919-790-9007

South Dakota
Minneapolis Sales Office
1650 W. 82nd St. #700
Bloomington, MN 55431
612-885-4322
Telecopier: 612-885-4300

Tennessee
(E. Tennessee)
Atlanta Sales Office
3295 River Exchange Drive #350
Norcross, GA 30092
404-446-4710
Telecopier: 404-446-4726

(W. Tennessee)
Huntsville Sales Office
165 Old Wood Road
Huntsville, AL 35811
205-837-6062

Texas
Dallas Sales Office
4001 Airport Freeway #370
Bedford, TX 76021
817-354-9798
Telecopier: 817-283-0108

Austin Sales Office

4412 Spicewood Springs Road, #600
Austin, TX 78759

512-343-1966

Telecopier: 512-343-0351

Utah
Denver Sales Office
6160 S. Syracuse Way, Floor 3
Englewood, CO 80111
303-850-2935
Telecopier: 303-850-2904

Vermont
Boston Sales Office
111 Speen Street
Framingham, MA 01701
617-626-2161
Telecopier: 617-626-3710

Virginia
Philadelphia Sales Office
601 Allendale Road
King of Prussia, PA 19406
215-768-2626
Telecopier: 215-768-2992

Washington
Seattle Sales Office
3460 161st Ave. SE, #100
Bellevue, WA 98008
206-644-3632

West Virginia
Philadelphia Sales Office
601 Allendale Road
King of Prussia, PA 19406
215-768-2626
Telecopier: 215-768-2992

Wisconsin
(E. Wisconsin)
Chicago Sales Office
500 Park Blvd. #270
ltasca, IL 60143
312-250-9777
Telecopier: 312-250-8170

(W. Wisconsin)
Minneapolis Sales Office
1650 W. 82nd St. #700
Bloomington, MN 55431
612-885-4322
Telecopier: 612-885-4300

Wyoming
Minneapolis Sales Office
1650 W. 82nd St. #700
Bloomington, MN 55431
612-885-4322
Telecopier: 612-885-4300
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Customer Support

Worldwide Design Centers and
Manufacturing Plants

Design Centers

Allentown, PA
Sunnyvale, CA
London, England
Madrid, Spain
Munich, W. Germany
Singapore

Manufacturing Plants

Allentown, PA
Atlanta, GA
Kansas City, MO
Orlando, FL
Reading, PA
Bangkok, Thailand
Madrid, Spain
Singapore
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Customer Support

AT&T Microelectronics
Technical Literature

AT&T Microelectronics offers a full complement of technical literature for the
products featured in this book.

= The Microelectronic Products Selection Guide is printed twice a year. Serving
as the cornerstone of our documentation, 1t gives an overview of each
product. Products that appear for the first time are so noted. The book
includes an applications section, which provides overview-type information to
demonstrate the interrelationship of our product offerings.

= Data Books are bound collections of data sheets, with appropriate intro-
ductory material. The data books are intended as reference libraries for the
design community and purchasing groups.

= Data Sheets provide exact definitions of a particular component by detailing
its full electrical and physical specifications. The data sheet is the basic
source of design information for new systems, and also provides data for
equipment trouble-shooting, training, incoming inspection, equipment testing,
and system design modification.

= User’s Manuals are technical documents that fully describe how a specific
product should be used. They are typically issued for classes of products that
require extensive design-in activity.

= Application Notes are indepth technical discussions on how a specific pro-
duct is used in a particular end-user application.

The AT&T Microelectronics Technical Literature Subscription Service pro-
vides hard-copy data on all new AT&T products. Six times a year, subscribers
automatically receive all technical literature, in customer-specified areas of product
interest, that has been published by AT&T in the past two months.

ALL OF THE DOCUMENTATION LISTED ABOVE IS AVAILABLE, FREE OF
CHARGE, TO QUALIFIED AT&T CUSTOMERS. CALL YOUR LOCAL SALES
OFFICE OR 1-800-372-2447.
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Product Index
N

ANT, 5-10

ARTI, 5-12

ASIC Standard Cells, 3-1

ASTROTEC Laser Modules, 812

ASTROTEC Lightwave Receivers, 8-11

ASTROTEC Lightwave Transmitters, 8-9
Asynchronous Receiver/Transmitter Interface, 5-12
ATE-Series Digital Bipolar Gate Arrays, 6-9
Attenuators, 8-30

Battery Feeds, 2-4, 2-5

Biconic Connectors, 8-23

Bipolar Bilateral Crosspoint Array, 6-6
Bipolar OXIL Gate Arrays, 6-7, 6-8

Bit Slice Multiplier, 5-30

Board Mounted Power Modules, 14-2
Building Cable, 8-16

Build-Out Blocks, 8-30

Build-Outs, 8-30

Cabinets (Fiber Optic), 8-28
Cable and Wire (Electronic)
Conventional, 18-2
Enhanced Performance, 18-8
Specialized Performance, 18-12
Cable (Fiber Optic)
Interconnection, 8-20
Jumper, 8-19
Lightguide Building, 8-16
LIGHTPACK Cable, 8-14
Ribbon, 8-18
Capacitors
CAP-PAKSs, 4-4
Film-Foil, 4-4
Miniature Metallized Film, 4-2
Networks, 4-4
Standard Metallized Film, 4-3
Clock (Microprocessor Peripheral), 12-7
Clock Recovery and Data Retiming Module (TRUQ50), 9-6
Clock Recovery and Data Retiming Module (TRU200A), 8-3
Clock Recovery Circuits, 5-48 to 5-50
Closures (Fiber Optic), 8-27
Codecs, 5-34 to 5-46
Connector Panels, 8-30
Connectors, 8-23 to 8-25
CPU and MMU Device Monitors, 12-14
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CPUs, 12-2, 12-4
Crosspoint Array, 6-6

Data Formatters, 5-25, 5-26

DC-DC Converters, 14-6

Decision Circuit, 10-2

Device Monitors for CPU and MMU, 12-16

Digital Encryption Processor, 5-28

Digital Signaling Interfaces, 5-14 to 517

Direct Memory Access (DMA) Controllers, 12-10, 12-12
DS1 Chip Set, 514 to 5-24

DSP16 Digital Signal Processor, 7-2

DSP16A Digital Signal Processor, 7-5

DSP32 Digital Signal Processor, 7-8

DSP32C Digital Signal Processor, 7-11

Dual Differential Line Driver-Receiver Pairs, 6-4
Dynamic Random Access Memory (DRAM) Controller, 12-8

8-Channel Logic to High-Voltage Level Translator, 2-11
Electret Preamplifier, 2-35
Expander, Voice Frequency Level, 2-46

Fanouts, 8-29
Framer, 5-18
Full-Feature Tone Ringer/Ringing Detector, 2-36

Gallium Arsenide Decision Circuit, 10-2
Gate Arrays, 6-7 to 6-9
General-Purpose Tone Ringers, 2-38

Hybrid ICs, 11-2

Inductors, Electronic Circuit, 17-2

Inductors, Power, 17-5

Integrated Secondary Protectors, 2-29

Interconnection Cable, 8-20

ISDN Devices, 5-3 to 5-26

ISDN U-Interface Basic Access Transceiver Chip Set, 5-8
Isolation Amplifier, High-Voltage, 2-28

Jumper Cables, 8-19

Laser Modules, 8-12

Level Translator, 2-11

Lightguide Building Cable, 8-16

LIGHTPACK Cable, 8-14

Lightwave Data Links, 8-2, 8-4

Lightwave Receivers, 8-11

Lightwave Transmitters, 8-9

Lightwave Transceiver, 8-8

Linear Arrays, 2-32

Line Protector, 2-27

LINEAGE 2000 Energy Systems, 14-10 to 14-21
Loop Divider, 5-23

Loop Termination Switch with Surge Protection, 2-47

MAC (Multifiber Array Connector), 8-23
Maintenance Buffer, 5-20

Math Acceleration Units, 12-14, 12-15
Memory Management Units, 12-5, 12-6
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Microprocessors, 12-2, 12-4
Microprocessor Development System, 12-17
Microprocessor Evaluation Board, 12-18
Modem (Fiber Optic), 8-7
Modem/Multiplexer (Fiber Optic), 8-5
MOSFET Arrays

Octal High-Voltage N-Channel, 2-9

Octal High-Voltage P-Channel, 2-10
Multifiber Array Connector, 8-23
Multilayer Printed Circuit Boards, 15-2
Multiplexed Output Oscillators, 9-3
Multiplexer/Module (Fiber Optic), 8-6

Octal High-Voltage N-Channel Gate Array, 2-9
Octal High-Voltage P-Channel Gate Array, 2-10
Octal Line Protector, 2-27
ODL Lightwave Components, 8-2 to 8-8
Off-Line Switching Power Supplies, 14-5
Operational Amplifiers
Dual Programmable Micropower, 2-15
High-Voltage Dual, 2-16, 2-17
Programmable Medium-Power Output, 2-18
Single General-Purpose Medium Power Output, 2-21
Opto-isolators, 13-1 to 13-8
Oscillators, 9-2 to 9-4

Power Conditioner/Amplifier (Speakerphone), 2-34
Power Controller, 2-22

Preampilifier, Electret, 2-35

Primary Access Framer, 5-18

Printed Circuit Boards, 15-1

Protocol Controllers, 5-31, 5-33

Pulse-Width Modulator, 2-24

Quad Bus Transceiver, 2-8

Quad Differential Line Driver, 6-3
Quad Differential Line Receiver, 6-2
Quad Line Driver, 2-6

Quad Line Receivers, 2-7

Random Number Generator, 5-29

Receive Synchronizer, 5-22

Regulation Control Circuit LBR Family, 2-25

Relay Drivers
60-Volt Dual, 2-30
Quad Negative Voltage, 2-31

Relays, High-Voltage Solid State
Double-Pole, Single-Throw, 213
Single-Pole, SingleThrow, 2-12
Single-Pole, SingleThrow (High mA), 2-14

Ribbon Cable, 8-18

Ringing Detectors, 2-36, 2-40

Rotary Mechanical Splice, 8-22

Semi-Custom Linear Arrays, 2-32
Single Board Computer, 16-1
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Software Generation Programs
C-Software (CPLU Release 4.2), 12-19
UNIX System V Release 2.1/3.1, 12-20
Speakerphone Device Set, 2-33, 2-34
Splices (Fiber Optic), 8-22
SPYDER-S, 5-25
SPYDER-T, 5-26
ST Connectors, 8-25
Standard Cells (ASIC), 3-1
Standard Oscillators, 9-3
S-ype Crystal Oscillators, 9-4
Switches
Dual Analog (High-Speed), 2-3
Voice Path, 2-33
Synchronous Packet Data Formatter, 5-10
Synchronous Protocol Data Formatter, 5-26
Synchronous Protocol Data Formatter with Serial Interface, 5-25

Telephone ICs
Keypad-Controlled, Touch-Tone Single-Chip, 2-41
Microprocessor Controlled, Single-Chip, 2-42

Telephone Interface Circuit, 2-43

Test Sets (Fiber Optic), 8-26

Timing Generator, 5-24

Tone Ringers, 2-36, 2-38

Tool Kits (Fiber Optic), 8-26

Transceiver (Fiber Optic), 8-8

Transceivers, Quad Bus, 2-8

Transceiver Chip Set, ISDN U-Interface Basic Access, 5-8

Transformers, Electronic Circuit, 17-2

Transformers, Power, 17-5

Transmit Formatter, 5-21

Uninterruptible Power Systems, 14-8, 14-9

Universal Voice-Signal Conditioner, 2-44

User Network Interface Termination for Switches, 5-6
User Network Interface for Terminal Equipment, 5-4

VMEDbus Single Board Computer, 16-2
Voice Frequency Level Expander, 2-46
Voice Path Switch, 2-33
Voltage-Controlled Crystal Oscillators, 9-2
Voltage Reference Family, 2-26

Wire and Cable (Electronic)
Conventional, 18-2
Enhanced Performance, 18-8
Specialized Performance, 18-12

X.25 Protocol Controller, 5-31
X.25/X.75 Protocol Controller, 5-33
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