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The World Network™ is an international web of voice, data and video
communications facilities. With over 600 million telephones, millions of
miles of cable and countless data terminals and computers, it is the
largest man-made structure ever created. This World Network is a
catalyst for our emerging global economy. Economies are no longer
confined to small areas or even countries—they have become
inextricably bound into a global economy.

This catalog is your quick reference to Advanced Micro Devices’ broad
range of communication products that are the tools needed to produce
equipment for the World Network. These products cover a vast spectrum
of communications functions from traditional voice circuits to datacom,
networking, facsimile, encryption and ISDN.

AMD'’s system approach in defining and designing our products helps
you solve your complex system design problems in a cost-effective
manner. Through digital signal processing we allow you to implement
high performance system functions inexpensively yet leave you the
flexibility to control and/or modify device operation with software. We also
understand the importance of getting your design to market quickly.
Therefore, our complete solution goes well beyond just a chip. It includes
evaluation tools and proven certified software modules necessary for
your success.

AMD technical support stands with the best in the industry. Our trained
field applications engineers, specialists in communications, are backed
by system experts in the factory. So, give your local AMD sales office or
the authorized representative listed in the back of this publication a call
for complete device specifications. You will be glad you did because no
one supplies a better solution for the World Network than Advanced
Micro Devices.

Gary Ashcraft
Vice President
Communication Products Division
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MODEM OVERVIEW

COMPLETE FSK MODEMS ON A SINGLE WORLD-CHIP®

They Are the World’s Most Popular

The Am79101, Am7911, and Am7910 modem fam-
ily is being used in more countries, by more userson
a greater variety of applications than any other FSK
modem family in the world. And for very good
reasons. They offer premium performance without
breaking your budget. They require minimal board
space with surface mount packages and few external
components. Reliability is designed in with DSP
technology Sand backed up with trillions of hours of
rock solid operation.

They Are the World’s Most Complete

Allthe features a modem should have are built right
in. Filters are already there. So are handshake sig-
nals, auto-answer, local loopback and back chan-
nels. No extra components are required to imple-
ment these functions. In addition, the Am79101 is
the only FSK modem that supports autodial with
DTMF generation, Call Progress Tones Detection,
and Answer Tones Detection. The 4- to 2-wire hy-
brid is also included on-chip. No other FSK modem
chip provides so many features.
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10pF 2.4576 MHz 20 pF

QP*—IDF

",

Address /  \

XTAL1 XTAL2 Amg051
— Data
DA/CA = P1.0 Bus
MC4 [ P1.1
! MC3 |- P12
Tip RC Mc2 |—{ P13 Porto
VW ‘ MC1 | P1.4
MCO f-——] p15
CAP1 DTR|e— P16
. A7S |- P1.7
Ring RD —a] P3.0
ANV '
capz  TD [—1 P31 v
CcTS F—»{ P3.4
Ring +5V D H—>1 P35
. MQ SO NT |
Indicator P32
RESET
0.047




MODEM CONFIGURATIONS

STANDARD BIT-RATE DUPLEX FEATURES
Bell 103 300 Full Originate
Bell 103 300 Full Answer
Bell 202 1200 Half w/o Line Equalizer
Bell 202 1200 Half w/Line Equalizer
Bell 202* 1200 Half 150 bps Back Channel
Bell 202* 1200 Half 150 bps w/ Line Equalizer
CCITT V.21 300 Full Originate
CCITT V.21 300 Full Answer
CCITT V.23 mode 2 1200 Half w/o Line Equalizer
CCITT V.23 mode 2 1200 Half w/Line Equalizer
CCITT V.23 mode 2* 1200 Half 150 bps Back Channel
CCITT V.23 mode 2* 1200 Half 150 bps w/Line Equalizer
CCITT V.23 mode 1 600 Half

*Am7911 and Am79101 only.

Each is a WORLD-CHIP

No matter where you market your product, the
Am79101, the Am7911 orthe Am7910 is the perfect
modem solution. Without any additional circuitry,
they can be switched to any of nine Bell or CCITT
standards. The flexibility of Digital Signal Process-
ing (DSP) allows systems built with the AMD mo-
dems to be used all over the world without modifica-
tion to the modem circuit.

Whether your equipment is intended for leased-line
or switched-network applications, AMD has the FSK
modem for you. For switched-network applications,
the Am79101 is the recommended device. All of the
carrier detects and handshake timings are compat-
ible with the Bell and CCITT recommendations for
switched network use. The Am79101 also provides
full autodial support with on-chip DTMF generation,
Call Progress Tones Detection and discrete An-
swerback Tones Detection. The on-chip 4-to 2-wire
hybrid further simplifies the interface to the tele-
phone line. For leased-line, telex and non-autodial
switched network applications, use the Am7911.
The Am7911 carrier detect and handshake timings
are compatible with the requirements for leased-line
and telex applications, including CCITT recommen-
dation R.20.

Selectable to Any of Nine Different
World Standards

These modems are being used in equipment all
overthe world. The devices operate in Bell 103 and
202, and CCITT V.21 and V.23 modem configura-
tion at baud rates from 300 to 1200 bps (with back
channel). 1200 bps full-duplex operation is also
available with the Am7911 using Bell 202 and
CCITT V.23 loopback modes over four-wire lines.
Mode selection is controlled by five simple pro-
gramming inputs. No crystals need to be changed.
No extra resistors, capacitors, or interface circuits
are needed— just switch a few control lines.



Am79101

WORLD-CHIP® Autodial FSK Modem
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DISTINCTIVE CHARACTERISTICS

m Bell 103, 113, 108 and CCITT V.21 compatible at
300 bps full-duplex

m Bell 202 and CCITT V.23 compatible at 1200 bps
half-duplex with up to 150 bps back-channel
(CCITT V.23 modes with optional soft carrier turn-
off feature)

m Autodial support

—Dual-Tone Multi-Frequency (DTMF) Tone
Generation

—Call-Progress Tone Detection
—Answer-Tone Detection

m Single-chip digital signal processor
m Integral 4- to 2-wire hybrid

m Public Switched Telephone Network (PSTN)
response times

m Serial RS-232C/CCITT V.24-type handshake
interface and protocol

GENERAL DESCRIPTION

The Am79101 WORLD-CHIP is a single-chip asynchro-
nous Frequency Shift Keying (FSK) modem that is com-
patible with the applicable Bell and CCITT-recom-
mended standards for 103/113/108, 202, V.21 and
V.23-type modems. All modulation, demodulation, fil-
tering, analog-to-digital and digital-to-analog functions
are provided on-chip.

Using the features described here, an intelligent Auto-
dial, Autoanswer FSK modem may be implemented
with only an Am79101 single-chip under the control of a
host microprocessor and a Data Access Arrangement
(DAA) circuit.

The modem operates in a serial asynchronous mode;
the serial interface supports the RS-232C/CCITT V.24-
type handshake signals at TTL levels.

The modem analog interface provides an internal hybrid
for the 4- to 2-wire conversion. Auxiliary functions per-
formed within the Am79101 include:

m Autodial support with DTMF generation and Call
Progress Tone Detection.

m Answer Tone Detection (Bell and CCITT).

m Autoanswer support.

m Analog loopback support.

The Am79101 is housed in a 28-pin plastic leaded chip
carrier as well as 28-pin plastic and ceramic dual-in-line
packages.

Connection to the telephone network may be via a DAA
or an acoustic coupler. All digital I/0O signals are TTL-
compatible, except the external clock and RESET sig-
nals, and the circuit operates from +5 V.
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CONNECTION DIAGRAMS

Top View
28-Pin DIP
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The order number
(Valid Combination) is formed by a combination of:  a. Device Number
b. Speed Option (if applicable)
c. Package Type
. Temperature Range
e. Optional Processing

Q

AM79101 D C B

—l'— e. OPTIONAL PROCESSING

Blank = Standard processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)
| = Industrial (—40 to +85°C)
E = Extended Com (55 to +125°C)

c. PACKAGE TYPE
D = 28-Pin Ceramic DIP (CD 028)
P = 28-Pin Plastic DIP (PD 028)
J = 28-Pin PLCC (PL 028)

b. SPEED OPTION
Not applicable

a. DEVICE NUMBER/DESCRIPTION
Am79101
WORLD-CHIP Autodial FSK Modem

Valid Combinations

Valid Combinations Valid Combinations list configurations planned to be
supported in volume for this device. Consult the local

DC, DCB, D, AMD sales office to confirm availability of specific valid

AM79101 DIB, PC, DE, combinations, to check on newly released valid
DEB, JC combinations, and to obtain additional data on AMD’s

standard military grade products.




Am7910/11

WORLD-CHIP® FSK MODEM
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DISTINCTIVE CHARACTERISTICS
Common Capabilities
B Complete FSK Modem in 28-pin package

300 bps full-duplex operation
1200 bps half-duplex operation
1200 bps full-duplex on 4-wire

Compatible with Bell 103/113/108, Bell 202,
CCITT V.21,and V.23

B Available in CDIP, PDIP, and PLCC packages

B Commercial, Industrial and Extended temperature
range

B No external filtering required

B AJl digital signal processing, digital filtering, and
A/D-D/A conversion on-chip

B |ncludes essential RS-232/CCITT V.24
handshake signals on-chip

B Autoanswer capability

Unique Device Capabilities

Am7910
®  Dial-up network response times

B Bell 202 with 5 bps back channel
B V.23 with up to 75 bps back channel

Am7911
B Fast response time for leased-line networks

B Bell 202 with 5 bps or 150 bs back channel
B V.23 with up to 150 bps back channel
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GENERAL DESCRIPTION

Advanced Micro Devices offers a family of high-
performance FSK modem chips that may be easily inte-
grated in system designs to interface terminals and
workstations to the Telephone Network. The product
family consists of:

—Am7910 FSK Modem
—-Am7911 FSK Modem
—Am79101 Autodial FSK Modem

Am7910 and Am7911

AMD currently offers three single-chip modems in the
Frequency Shift Keying (FSK) series including the
Am7910, the Am7911 and the Am79101. This family of
modems includes most of the building blocks required
for a complete communication system. Some of the

on-chip features include: analog-to-digital and digital-
to-analog converters, internal crystal oscillator, and the
essential RS-232/CCITT V.24 terminal control signals
with TTL levels. A DAA (Data Access Arrangement) or
acoustic coupler must be supplied externally to provide
the Phone Line Interface.

The FSK modem chips all have the same basic structure
as shown in the simplified block diagram. The Am7910
and the Am7911 differ mainly in timing parameters with
the Am7911 being tailored for better performance in
leased-line, multidrop applications. The Am7911 also
includes an extended set of modem selection modes.

The Am79101 is described in a separate data sheet
(order no. 09833).

CONNECTION DIAGRAMS
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

AM7910/11 D

b. Speed Option (if applicable)
c. Package Type

d. Temperature Range

e. Optional Processing

_‘——— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C= Commercial (0°C to +70°C)
| = Industrial (-40°C to +85°C)
E = Extended (-55°C to +125°C)

c. PACKAGE TYPE

Am7910/11

P = 28-Pin Plastic DIP (PD 028)
D= 28-Pin Ceramic DIP (CD 028)
J = 28-Pin PLCC (PL 028)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION

WORLD-CHIP FSK Modem

Valid Combinations

AM7910 PC, JC, DC,
AM7911 DCB, DI, DIB,
DE, DEB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly
released combinations, and to obtain additional
data on AMD’s standard military grade products.
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INTEGRATED SERVICES DIGITAL NETWORK (ISDN)

ISDN is the standard for conversion of the world
telephone network to an integrated, public digital
network for both voice and data. ISDN technology is
being implemented and tested in many parts of the
world, and its use will accelerate as the speed and
cost advantages of digital communications become
readily apparent. The ISDN network will provide a
multitude of new services offering simultaneous
transmission and reception of voice, data and video
over a common network

There are important advantages to ISDN. An ISDN
system lowers the operating cost of a local network
because it makes better utilization of line capacity
and is less expensive to install and maintain than
other implementations. ISDN is faster, more effec-
tive and easier to implement than older methods.
Because it is digital, ISDN produces clearer voice
messages and fewer data errors.

One reason ISDN is so versatile is three separate
channels for voice and data. For the ISDN Basic
Interface, there are two “B” channels and one “D”
channel. The two B-channels carry voice, packet-
switched or circuit-switched data. They operate at
64,000 bits per second (64 Kbps)— about 50 times
faster than most personal computer modems.

The D-channel operates at 16 kbps and is primar-
ily used to control access to the ISDN network. For
example, it is used to signal that a message is in-
coming on a B-channel. The D-channelcan also be
used to transmit packet-switched data while the B-
channels are used for voice or other data.

Your products cantake advantage of the revolution
in digital communications with our ISDN solutions.
We offer single-chip integrated solutions support-
ing voice and data using the ISDN interface.

AMD ISDN SOLUTION
SUBSCRIBER TERMINAL DIGITAL EXCHANGE
Am79C30A/32A Am2080/1 Am2055
Digital Subscriber Controller SBC/X EPIC
4-Wire 'S’ Interface
OR — PCM
Am7938 Am2075
Am2160 | Am2085
ARCOFI | ISAC-S QEPC IDEC
Network Termination 2-Wire Am2090/1 Am2055
4-Wire ‘U IEC EPIC
S-Bus | | Am2080/1] _JAm2090/1] | Interface -
SBC/X Ec |[ e A2078
or IDEC
4B3T
Am2095 Am2055
Am2160 | JAm20950 2-Wire 'U' Interface (Germany) 1BC EPIC
ARCOFI ISAC-P
Am2075
IDEC
—]Am79C401 Am82520/5 Z85C30
RS232 iopc | O8] mscex | ©Rl sce
Am79C401 OR Am82520/5 Control
of
ECMA | Am2110 IDPC HSCC/X
102 ITAC

12



Whether your application is terminal equipment, net- Ourcomplete line of transceivers supportthe CCITT

work terminators, line terminators, PABXs, concentra- standard interface, major national interfaces, low-
tors or Central Office Line Cards, each IC is optimized cost two-wire PBX interfaces and protocol proces-
for the network in which it operates. Your application sors for terminals and switches.

usesfewer ICs, resulting in more compact designs. Your
customer gets a product with more features, usually at
a lower cost.
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Digital Subscriber Controller (DSC)
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DISTINCTIVE CHARACTERISTICS

®  Combines CCITT 1.430 S/T Interface transceiver,
D-channel LAPD processor, and audio processor

in a single chip

B nterrupt-driven microprocessor interface

B CMOS technology, TTL compatible

B «S” or “T” Interface Transceiver

Level 1 Physical Layer Controller
Supports point-to-point, short or extended

passive bus configurations
Multiframe support

B D-channel Processing Capability

Flag generation/detection

Zero insertion/deletion

Four 2-byte address detectors
Random number generation
8-byte transmit and receive FIFOs

B Audio Processing Capability

Dual audio inputs

Earpiece and loudspeaker drivers

Filter/codec with A/u selection

Programmable gain and equalization filters

Programmabile sidetone level

Programmable DTMF, single tone, and ringer
tone generation

B pin and software compatible with the Am79C32A
ISDN Data Controller (IDC)

CRC generation/checking
BLOCK DIAGRAM
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MPI Microprocessor Interface
OSC  Oscillator and Timing Circuitry
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GENERAL DESCRIPTION

The Am79C30A Digital Subscriber Controller (DSC),
shown in the block diagram, provides the Terminal
Equipment access to the ISDN. The Am79C30A is com-
patible with the CCITT |-Series recommendations at the
“S” reference point allowing the user of the device to
design TEs which conform to the international ISDN
standards.

The Am79C30A provides a 192 kbps full duplex digital
path between the TE located in the subscriber’'s prem-
ises and the NT or PABX line card over 4-wires. The
Am79C30A separates the bit stream into the B1 (64
kbps), B2 (64 kbps) and D (16 kbps) channels. The B-
channels are routed to different sections of the
Am79C30A under user control. The D channel is par-
tially processed inthe Am79C30A and passed to the mi-
croprocessor for further processing.

The transmission rate of 192 kbps provides a 48-bit
frame every 250 us for framing and maintenance. The
frame structure provides for frame synchronization and
multiple terminal contention resolution as described in
the CCITT I-series recommendations. Both point-
to-point and point-to-multipoint connections are
supported.

The Am79C30A can be used as a voice telephone, a
digital data terminal, or a voice and data terminal.

The audio processor in the Am79C30A, shown in the
block diagram, uses Digital Signal Processing (DSP) to
implement the codec and filter functions.The audio
processor interfaces to a speaker, an earpiece, and two
separate audio inputs. In the receive and transmit paths
the user may program gain or alter the frequency
response.

A serial port gives the user access to the B-channels of
the Am79C30A multiplexer. This serial port may be
used by data terminals and provides, with additional cir-
cuitry, access to the CCITT “R” reference point.

The Am79C30A is controlled via an interrupt driven
microprocessor bus interface by an external micropro-
cessor. Using this interface, the microprocessor proc-
esses the D-channel information and programs the
Am79C30A accordingly. This includes programming a
multiplexer within the Am79C30A to route the B-
channels as specified by the D-channel control informa-
tion. The microprocessor can interrogate and program
the Am79C30A via its mode, status, and error registers.
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CONNECTION DIAGRAMS
Top View
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM79C30A P [ B

. T |
e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE

J = 44-Pin Plastic Leaded Chip Carrier
P= 40-Pin Plastic DIP

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am79C30A
Digital Subscriber Controller (DSC)

Valid Combinations
AM79C30A PC,JC,PCB,JCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD’s standard military grade products.

19



Am79C32A

ISDN Data Controller (IDC)

cl

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B Combines CCITT 1.430 S/T Interface transceiver,
D-channel LAPD processor in a single chip.

B Interrupt-driven microprocessor interface

B CMOS technology, TTL compatible

®  “S”"or “T” Interface Transceiver
Level 1 Physical Layer Controller
Supports point-to-point, short or extended

passive bus configurations

Multiframe support

B D-channel Processing Capability

Flag generation/detection

CRC generation/checking

Zero insertion/deletion

Four 2-byte address detectors
Random number generation
8-byte transmit and receive FIFOs

Pin and software compatible with the Am79C30A
Digital Subscriber Controller (DSC)

BLOCK DIAGRAM
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GENERAL DESCRIPTION

The Am79C32A ISDN Data Controller (IDC), shown in
the block diagram, provides the Terminal Equipment ac-
cesstothe ISDN. The Am79C32A is compatible with the
CCITT I-Series recommendations at the “S” reference
point allowing the user of the device to design TEs which
conform to the international ISDN standards.

The Am79C32A provides a 192 kbps full duplex digital
path between the TE located in the subscriber’s prem-
ises and the NT or PABX line card over 4-wires. The
Am79C32A separates the bit stream into the B1- (64
kbps), B2- (64 kbps) and D- (16 kbps) channels. The B-
channels are routed to different sections of the
Am79C32A under user control. The D-channel is par-
tially processed inthe Am79C32A and passed to the mi-
croprocessor for further processing.

The transmission rate of 192 kbps provides a 48-bit
frame every 250 us for framing and maintenance. The
frame structure provides for frame synchronization and
multiple terminal contention resolution as described in
the CCITT I-series recommendations. Both point-
to-point and point-to-multipoint connections are
supported.

The Am79C32A canbe used in digital data terminal, and
terminal adaptor equipment.

A serial port gives the user access to the B-channels of
the Am79C32A multiplexer. This serial port may be
used by data terminals and provides, with additional cir-
cuitry, access to the CCITT “R” reference point.

The Am79C32A is controlled via an interrupt driven mi-
croprocessor bus interface by an external microproces-
sor. Using this interface, the microprocessor processes
the D-channel information and programs the
Am79C32A accordingly. This includes programming a
multiplexer within the Am79C32A to route the B-chan-
nels as specified by the D-channel control information.
The microprocessor can interrogate and program the
Am79C32A via its mode, status, and error registers.
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CONNECTION DIAGRAMS
Top View
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM79C32A P c B

-l-————— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to+70°C)

c. PACKAGE TYPE
J = 44-Pin Plastic Leaded Chip Carrier (PL 044)
P= 40-Pin Plastic DIP (PD 040)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am79C32A
ISDN Data Controller (IDC)

Valid Combinations
AM79C32A PC,JC,PCB,JCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD'’s standard military grade products.
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Preliminary

Am79C401

Integrated Data Protocol Controller™ (IDPC™)

1

Advanced

Micro
Devices

DISTINCTIVE CHARACTERISTICS

Data Link Controller B Multiple (four plus broadcast) address recognition
S - modes
B Fyll-featured bit-oriented communication control-
ler supporting HDLC, SDLC, LAPB, LAPD, and B Multiplexed serial interface with up to thirty-one
DMI 8-bit channels or non-multiplexed serial interface
B Data transfer rate: 2.048 Mbps ® | ocal and Remote Loopback Modes
u 32-byte receive FIFO and 16-byte transmit FIFO ] Transparent (Protocol-Free) Mode
with programmable thresholds and DMA hand-
shakes B 56 kbps Mode
BLOCK DIAGRAM
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DISTINCTIVE CHARACTERISTICS (continued)

USART

B Superset of Industry-Standard 8250 UART
features

B Four-byte transmit/receive FIFOs

®  Special character recognition (up to 128
programmable)

B Synchronous mode provides a transparent serial
data path

® | ocal Loopback mode
Dual-Port Memory Controller

®  Memory bus arbitrator provides dual-port access
to standard low-cost static RAM

B pProgrammable inter-processor interrupts support
RAM-based inter-processor mailboxes

Microprocessor Interface
B 8-bit non-multiplexed data bus

B Operates with 12.5 MHz 80188 processor with
zero wait states

General Features

B Compatible with Am79C30A DSC and
Am79C32A IDC

®  CMOS technology, single +5V supply
B power-down mode

B 68-pin PLCC package

GENERAL DESCRIPTION

The Am79C401 Integrated Data Protocol Controller
(IDPC) and companion software product, the
Am79LLD401 IDPC Low-Level Driver (LLD), provide
many of the essential building blocks for construction of
a variety of communications systems. When combined
with ROM, RAM, a microprocessor, and the appropriate
physical layertransceiver, acomplete ISDN, X.25, SNA,
or similar system can be constructed. The IDPC is
design-compatible with existing AMD communication
components (Am79C30A Digital Subscriber Controller
(DSC) and Am79C32A ISDN Data Controller (IDC)) and
off-the-shelf microprocessors such as the 80188.

The IDPC contains hardware and software support fea-
tures foruse in a single-processor environment (such as
a terminal adaptor to an ISDN network) or a multi-
processor application (such as a communication inter-
face for a PC or integrated voice/data work station appli-
cation). For multi-processor applications, the IDPC con-
trols access to an external “shared” RAM which serves
as a data buffer and communications area (“mailbox”
concept). The IDPC arbitrates simultaneous requests
for RAM access and supports an inter-processor inter-
rupt scheme.

A companion software product, the Am79LLD401 IDPC
LLD, provides isolation of the various hardware func-
tions from the higher levels of packet protocol software.
The LLD can be used with any bit-oriented protocol, in-
cluding AMLINK™, which is AMD’s LAPD /LAPB imple-
mentation. Additionally, AMD’s AmLink3™ package
offers a complete implementation of the X.25 Packet
Layer (Layer 3) protocol.

For ISDN D-channel applications, a similar function is
provided by the Am79C30A DSC and Am79LLD30A
LLD software.

The interfaces presented by the Am79LLD30A DSC
LLD and the Am79LLD401 IDPC LLD use the same
primitives so that both the D-channel and the B-channel
canuse the same layer-2 software. Both LLDs provide a
hardware-independent interface to upper-layer proto-
cols such as AmLINK LAPD.

Functionally, the IDPC consists of four sections: Data
Link Controller (DLC), Universal Synchronous/
Asynchronous Receiver/Transmitter (USART), Dual-
Port Memory Controller (DPMC), and Microprocessor
Interface (MPI).

Data Link Controller (DLC)

The DLC shown in the Block Diagram is a high-speed,
bit-oriented protocol processor that supports either mul-
tiplexed or non-multiplexed data rates up to 2.048 Mbps.

The DLC provides full-duplex (simultaneous transmit
and receive) data transfer between the chip’s Serial Bus
Port (SBP) and internal parallel bus. Throughthe use of
a 32-byte receive FIFO, a 16-byte transmit FIFO, and
two external DMA channels, the DLC provides efficient
movement of data to and from external memory and the
SBP (network interface).

The DLC supports data transfers via DMA, interrupts, or
polled I/0. The use of the FIFO buffers minimizes inter-
rupt latency and frequency of interrupts.
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The DLC has several programmable modes of opera-
tion which include:

B Non-multiplexed mode

B Multiplexed mode

B | ocal/Remote Test modes

B Transparent (Protocol-Free) Mode
B 56 kbps Mode

Non-multiplexed Mode

In non-multiplexed mode, the DLC functions as a con-
ventional serial communications controller capable of
supporting full-duplex data transfers at rates up to 2.048
Mbps. This mode is useful in non-ISDN applications
such as SNA networking.

Multiplexed Mode

In multiplexed mode, the DLC’s SBP interfaces cleanly
with the SBP on the Am79C30A DSC or the Am79C32A
IDC, and provides access to thirty-one 64 kbps time
slots.

Local/Remote Loopback Test Modes

The IDPC can be placed in the local or remote loopback
mode under software control. In local loopback, the
transmitter output is tied back to the receiver input. In
remote loopback, the receiver input from the network
is transmitted back to the network for system test
purposes.

Transparent Mode

In Transparent Mode, the DLC receives and transmits
data without performing any HDLC protocol process-
ing, creating a clear path between the SBP and the
transmit and receive FIFOs. This mode can be used in
either multiplexed or non-multiplexed modes.

56 kbps Mode

In 56 kbps Mode, the DLC transmits and receives data
at a 56 kbps data rate. In this mode, the DLC sends data
within an 8-bit time slot period, and always pulls the TxD
pin HIGH during the transmit time period of the eighth
bit. Similarly, during data reception, the DLC shifts in 7
bits during the programmed time slot, but always waits
until eight bits have been accumulated before transfer-
ring the data to the receive FIFO.

Universal Synchronous/Asynchronous Receiver/
Transmitter (USART)

The IDPC contains a built-in USART for exchanging
data between RS232 type terminals and the ISDN net-
work in applications where there is no host processor.
The USART provides a superset of 8250 UART features
and supports both synchronous and asynchronous se-
rial communications. The USART is capable of full-du-

plex operation at speeds up to 64 kbps using an internal
programmable baud rate generator.

The USART supports the following functions:

B Programmable synchronous/asynchronous
modes

Software reset

B Line break recognition and generation
Special character recognition

B Selectable stop bits (1-, 1.5-, or 2-stop bits)

B Full modem control handshake lines (RTS, CTS,
DSR, and DTR)

B | ocal loopback and “stick parity” test features

The USART receiver can detect up to 128 user-
identified special characters. As each character is
received, itis tested. If it is identified as a special charac-
ter, a maskable interrupt is generated.

The USART includes an internal Baud Rate Generator
that receives an input from the USARTCLK pin and pro-
vides a clock for the transmitter and receiver sections
(and to the external pin BDCLKOUT). The Baud Rate
Generator’s data rate is programmed by loading two “di-
visor latches” (under software control).

Dual-Port Memory Controller (DPMC)

The DPMC provides RAM access control and an inter-
processor interrupt mechanism that permits two proces-
sors to share common RAM memory without the ex-
pense of dual-port RAM. These features are necessary
in developing network interface applications for PCs
and Integrated Voice/Data Workstations (IVDWSs).

In a typical multi-processor application, a local proces-
sor (such as the 80188) exchanges data with the host
processor inthe PC or IVDW using shared memory. The
DPMC performs RAM access arbitration between the
local and host processors, allowing low-cost static RAM
to appear as a dual-port memory to each processor.

The local processor can access any device onthe IDPC
external bus. The host processor can only access the
RAMonthe IDPC external bus. Any contention between
the local processor and the host processor is arbitrated
by the DPMC on the IDPC. Both processors communi-
cate via memory-resident data buffers and mailboxes.
An inter-processor interrupt scheme notifies the other
processor when one of the processors has written data
to a buffer or a command to a mailbox.

Microprocessor Interface (MPI)

The MPI consists of an 8-bit non-multiplexed data bus
that allows the IDPC to function with a 12.5 MHz 80188
processor (or other similar microprocessor) with zero
wait-states.
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CONNECTION DIAGRAM

Top View
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LOGIC SYMBOL
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

(Valid Combination) is formed by a combination of:

AM79C401 J

(2]

L— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE

Am79C401

a. DEVICE NUMBER/DESCRIPTION

J = 68-Pin Plastic Leaded Chip Carrier
(PL 068)

b. SPEED OPTION
Not Applicable

Integrated Data Protocol Controller (IDPC)

Valid Combinations

AM79C401 JC,JCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD’s standard military grade products.
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Preliminary

el

Advanced
Am2085 Micro
ISDN Subscriber Access Controller (ISAC-S™) Devices

DISTINCTIVE CHARACTERISTICS

B S-Bus transceiver according to CCITT 1.430 B Serial interfaces for various types of B-channel
sources/destinations (SLD, SS!)
B Recovery of clock and frame
. . o B Switching functions for B-channels
B Frame alignment for trunk line termination
. B Watchdog timer
B Access to Echo bit
. L o B Switching of testioops

B implementation of activation/deactivation

procedure B 8-bit microprocessor interface
B Support of LAPD protocol B Advanced CMOS technology

FIFO buffer (264 byte) for efficient transfer of B | ow power consumption

D-channel packets
GENERAL DESCRIPTION

The Am2085 ISAC-S is atransceiver circuit able to inter-
face voice/data communication equipment to the 4-wire
CCITT S-Bus. It supports the LAPD protocol in hard-
ware. For an efficient transfer of D-channel packets,
FIFO structures are used.

The device is mounted in a 40-pin CMOS package.

The power consumption of the device inthe active state
is 80 mW (8 mW in Power Down State).

BLOCK DIAGRAM
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CONNECTION DIAGRAMS
Top View

40-Pin DIP
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CONNECTION DIAGRAMS (continued)

44-Pin PLCC
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LOGIC SYMBOL
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM2085 P C B

-I-———— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial ( 0 to +70°C)

c. PACKAGE TYPE

P = 40-Pin Plastic DIP (PD 040)
J = 44-Pin Plastic Leaded Chip Carrier (PL 044)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am2085
ISDN Subscriber Access Controller (ISAC-S)

Valid Combinations
AM2085 PCB, JCB, PC, JC

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD'’s standard military grade products.
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Am2110

ISDN Terminal Adapter Circuit (ITAC)

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Universal adaptor for ISDN R reference point

B Support of async and sync interfaces: X.21, X.21
bis, V.24, RS232C

B programmable speeds from 300 bps to 64 kbps

B Bit rate adaptation according to X.30, V.110,
ECMA.102, V.120 and DMI

B Programmable time slots and subchannels for
intermediate rates

B Automatic calling/answering with on-chip
controllers

In-band parameter exchange support
Parallel 8-bit microcontroller interface

DMA support

Single +5 V supply, low power CMOS
technology

GENERAL DESCRIPTION

The ISDN Terminal Adapter Circuit (ITAC) is a mono-
lithic, full custom circuit for interfacing standard termi-
nals and PCs to a circuit switched data network or an
ISDN. It may be programmed to perform bit rate adapta-
tion for 64 kbps clear channels according to the newest
rate adaptation protocols. The on-chip communication

controllers handle signalling between data equipment
and the network, effectively replacing the “smart mo-
dem” of the PSTN. The features of the ITAC make it
suitable for use in advanced networking applications
that require flow control, in-band parameter exchange
and interworking.

BLOCK DIAGRAM

Serial Communication Logic

y

-/ /
LRJster Network Synchronous;
DCE/ ate Rate 2n x 8Kbit/
DTE Async Bit Rate X SROIUS | " Network
Interface Conversion A Adaptation Interface
Programmable
{} Clock Generator
v

Parallel Microcontroller Interface
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CONNECTION DIAGRAMS
Top View

40-Pin DIP
DACKOL} 1 » U 40[7 VDD
DACKT [ 2 39 M1
EODRQO 3 38 MI2
DMOR [] 4 37 M3
DMIRO 5 361 RTS
AD7[] 6 35[1 RxD
ADs ] 7 343 Txd
ADs [] 8 33ds
AD4 O 9 323 CcTS
AD3 [ 10 31d DTR/C
AD2Q 1 303 MO2
AD1 [ 12 29; MO1
ADo O 13 281 XTAL1
RSTO 14 :27E|j XTAL2
csQg 15 260 DCD/1
Ao 16 25@ DSR
wRO 17 243 sDX
ALE[] 18 2301 SDR
INTQ 19 223 cLK
vss 20 21 FSC
44-Pin PLCC
o — O
o % & g ‘é S a - »
E%@Eégesggg
minininlininisinlalinln
6 5 4 3 21 44 4342 4140
[ ]
AD7 39 [ Reserved
AD6 38 [ RxD
ADS 37 @ TxD
AD4 36 1S
AD3 35 [ CTS
AD2 34 [1DTR/C
AD1 33 [JMO2
ADO 32 [1 MO1
RST 31 [1 XTAL1
cs 30 [ XTAL2
Reserved 29 1 DCD/I
18 19 2021 22 23 24 2526 27 28

Note: Pin 1 is marked for orientation.
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LOGIC SYMBOL

R - Interface I]
(X — Series, V — Series)

¢ ———— XD VDD VSS XTAL1 XTAL2 RST

' «— RxD Net'work

. «¥——15 SDX F——»

t ————| DTRIC
DTEE <+— pcon SDR [———

' ——»|RTs :

\ ¢———cTs CLK [¢—,

+ +————DsR

t—————» M3 FSC [—,

\ 4¢——— MO1-2

ADO...7 RD CS ALE INT DMOR DACKO DMIR DACKI EODR

nC System
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number

(Valid Combination) is formed by a combination of:

AM2110 c B

a. Device Number

b. Speed Option (if applicable)
c. Package Type

d. Temperature Range

e. Optionai Processing

-I——-——— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE

C = Commercial (0 to +70°C)

a. DEVICE NUMBER/DESCRIPTION
Am2110
ISDN Terminal Adapter Circuit (ITAC)

c. PACKAGE TYPE

44-Pin Plastic Leaded Chip Carrier (PL 044)

J =
P = 40-Pin Plastic DIP (PD 040)

b. SPEED OPTION
Not Applicable

Valid Combinations

AM2110 JC, JCB, PC, PCB|

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD’s standard military grade products.
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Am2160

Audio Ringing Codec Filter (ARCOFI)

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS

B Applications in digital terminal equipment B Dual analog inputs for handset and “handsfree”
including a voice path microphones plus an auxiliary differential analog
input
Low power CMOS technology P
. . B Two sets of differential outputs for a handset
Test and maintenance loopbacks in the analog earpiece and loudspeaker
front end and the digital processor
™ o B Power dissipation:
B SLDor IOM™ Rev. 2 serial interface bus — active 150 mW
B Flexible Peripheral Control Interface (PCI) - standby 10 mW
B CODEC filter B Temperature range: —25to +70°C
| - 24-pi
®  DTMF, tone and ringing generators Packages: 24-pin DIP
28-pin PLCC
B Separate output for a piezo ringer
BLOCK DIAGRAM
ARCOFI Block Diagram ARCOFI
Analog Front End ARCOFI Signal Processor Digital Interface
AFE ASP ADI
XINP 13
XIN 14 > Ax—] 3 SP1
MIP 15[ AHM o 2SP2
MIN 16 F> ~*® AR Digital Signal Peripheral Control 10SA
8™ I/MUX AD Processor Interface 9SB
FHM 17 [ AFHM 8scC
< 78D
& Timing
HOP21[ % AHO . C%ntrol < <¢ 11 DD
& - nit
HON 20 —«¢ < 12 SIP/DU
Coefficient SLD <
O/MUX D/A RAM Interface 6 CLK/DCL
Lsp . <5 FCS
19 ¢
ALS <
LSN 181 ¢ PLL
I I I | I
GND Vg GND Voo Reset
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GENERAL DESCRIPTION

The Am2160 Audio Ringing Codec Filter (ARCOFI) pro-
vides the subscriber with an optimized audio, ringing,
codec filter processor solution for a digital telephone.
The ARCOFI fulffills all necessary requirements for the
completion of a low cost digital telephone. Full featured
applications including handsfree telephone are included
by the addition of a voice switched speakerphone cir-
cuit. The ARCOFI performs all coding, decoding, and
filtering functions according to CCITT and AT&T norms.

The ARCOFI integrates a DTMF generator in the trans-
mit direction and atone generator plus a ringing genera-
tor in the receive path. The interfacing to a handset
mouth and earpiece is facilitated by a flexible analog
front end. A loudspeaker output has also been inte-
grated on chip as well as a secondary input for a hands-
free microphone. The microphone analog gains is user
programmable under microprocessor control.

CONNECTION DIAGRAMS

Top View
24-Pin DIP 28-Pin PLCC
-
8 .
U 6] a g § Q
voo [} 1e 24 L] GNDD i e s B
sp2 2 23 1 vss 3 2 1 28 27
4 - sa[] 4 . 26| | Rs
SP1[] 3 22 [] GDNA
sa[ |5 25[ | sP1
RS 4 21 ] Hop ] :I
Fsc] s 20 [ HON oo[ |6 24| ] sP2
CKDCL[] 6 19 [] LsP siPoul] 7 23| ] voo
sD[] 7 18 [] LsN voo[] 8 22| | GNDD
SC[] s 17 7 FHM GEEE 21[ Jvss
sB[] o 16 [T MIN XINN[_] 10 20[ | GNDA
DS [] 10 5] mip mip[ ] 11 19[_] voD
DD [] 11 14 ] XINN M|N|: 12 18] LsP
seovf e 5[ o e e 0
zZ 3 & & 8
r 2 2 2 8

Note: Pin 1 is marked for orientation.
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:

AM2160

P Cc B

a. Device Number

b. Speed Option (if applicable)
c. Package Type

d. Temperature Range

e. Optional Processing

-I—— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE

C = Commercial (0 to +70°C)

a. DEVICE NUMBER/DESCRIPTION
Am2160
Audio Ringing Codec Filter (ARCOFI)

c. PACKAGE TYPE
P =24-Pin DIP (PD 024)

J = 28-Pin Plastic Leaded Chip Carrier (PL 028)

b. SPEED OPTION
Not Applicable

Valid Combinations

AM2160 PC, PCB, JC, JCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD’s standard military grade products.
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Prelimlnary

Am82525

High-Level Serial

Communications Controller Extended (HSCX)

e

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
Serial Interface

Two independent full-duplex HDLC channels
On-chip clock generation or external clock source
On-chip DPLL for clock recovery for each channel

On-chip baud rate generators for each channel

Independent time slot assignment for each channel
with programmable time slot length (1-256 bit)

Different modes of data encoding (NRZI, NRZ)
Modem control lines (RTS, CTS, CD)

Support of bus configuration by collision resolution

BLOCK DIAGRAM
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DISTINCTIVE CHARACTERISTICS (continued)

B Programmable bit inversion

B Transparent receive/transmit of data bytes without
HDLC framing

B Cyclic transmission mode (1 to 32 bytes possible)

B Programmable maximum packet size checking

Microprocessor Interface
B g4-byte FIFOs per channel and direction

Storage capacity of up to 17 short frames in receive

Data rate up to 4 Mbps direction
Protocol Support W Efficient transfer of data blocks from/to system
MAori
B Auto mode memory by DMA or interrupt request
B g-bit demultiplexed or multiplexed bus interface
B Non auto mode
Intel or Motorola type microprocessor interface
B Transparent mode
B Handling of bit-oriented functions in all modes General
- .
B | APB/LAPD/SDLC/HDLC procedural support in Compatible to Am82520 (HSCC)
auto mode (I- and S-frame handling) Advanced CMOS technology
B Modulo 8 or modulo 128 operation ® | ow power consumption
. - —active 25 mW at 4 MHz
Programmable timeout and retry conditions —standby 4 mW
GENERAL DESCRIPTION

The Am82525 HSCX is a High-Level Serial Communica-
tions Controller with extended features and functionality.
The HSCX is compatible to the Am82520 HSCC.

The HSCX has been designed to implement high-speed
communication links using HDLC protocols and to re-
duce the hardware and software overhead needed for
serial synchronous communications.

Due to its 8-bit adaptive bus interface it fits into every
AMD/Siemens/Intel or Motorola 8- or 16-bit microcon-
troller or microprocessor system. The data throughput
from/to system memory is optimized for transferring
blocks of data (up to 32 bytes) by means of DMA or inter-
rupt request. Together with the storing capacity of up to

64 bytes in on-chip FIFOs, the serial interfaces are effec-
tively decoupled from the system bus which drastically
reduces the dynamic load and reaction time of the CPU.

The HSCX directly supports the X.25 LAPB, the ISDN
LAPD, and SDLC (Normal Response Mode) protocols
and is capable of handling a large set of OSI layer 2 pro-
tocol functions independently from the host processor.
Furthermore, the HSCX opens a wide area for applica-
tions which use time division multiplex methods; e.g,
time-slot oriented PCM systems, systems designed for
packet switching, and ISDN applications, by its program-
mable telecom-specific features.

The HSCX is available in a 44-pin PLCC package.




CONNECTION DIAGRAM
Top View

44-Pin PLCC

5 o5

Es882333858% 8
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/"6 5 4 3 21 44 4342 4140

[ ]

WR/ICO ] 7 39 [J DRQRA
csOs 38 [1 DRQTB
Fﬂ o 37 [ DRQRB
RTSA [ 10 36 [J TxCLKA
CTSA/CxDA [ 11 35 [ RxCLKA
TxDA ] 12 34 [] AxCLKA
TxDB ] 13 33 [] RxCLKB
CTSB/CxDB ] 14 32 [ TxCLKB
RTSB O 15 31 [ AXCLKB
RxDB [] 16 30 [ DACKA
RES ] 17 29 [] DACKB

18 19 2021 22 23 24 2526 27 28
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Note: Pin is marked for orientation.
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LOGIC SYMBOL

Address
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\ 4
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AMB2525 J

(¢}

—I:——— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Bumn-in

d. TEMPERATURE RANGE
C =Commercial ( 0 to +70°C)

c. PACKAGE TYPE
J =44-Pin Plastic Leaded Chip Carrier (PL 044)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am82525
High-Level Serial Communications Controller Extended (HSCX)

Valid Combinations
AM82525 JC, JCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD’s standard military grade products.
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INTEGRATED SERVICES DIGITAL NETWORK (ISDN)

Switch Products

47



b
Am7938 Advanced

Micro
Quad Exchange Power Controller (QEPC) Devices
DISTINCTIVE CHARACTERISTICS
B Supplies power for up to four digital telephone B Status detectors for each line driver; open-loop,
lines current-overioad, low ouiput voltage, thermai
. overload
B Conforms to the CCITT recommendations for
power feed at the “S”or “T” reference point B Programmable current limiting
B Applications for intelligent NTs and PABX/Central B Automatic shutdown of overloaded lines
Office line cards
icel B Automatic thermal shutdown
¥ Supports point-to-point and point-to-multipoint . .
configurations B Microprocessor-compatible interface
¥ Built-in battery control circuit for —40 V operation ® High-voltage bipolar technology allows battery
voltages upto 65 V
B Each of the four lines is individually controlled )
B Qutput current up to 150 mA per driver
BLOCK DIAGRAM
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| ADDRESS :
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GENERAL DESCRIPTION

The Am7938 Quad Exchange Power Controller (QEPC)
provides a power source for up to four line interfaces.
The power source to the Am7938 is a local battery or a
centralized regulated power supply. The Am7938 can
reside in intelligent NTs or PABX/Central Office line
cards. It can operate in point-to-point and point-to-multi-
point configurations. Via the Am7938’s microprocessor
interface, each powered line is individually controlied
and monitored. The power to each line can be switched
off independently. Hence, overloads and faults are easy
to detect and localize even in a large system. The status
conditions detected by the Am7938 on each line which
may be read by the microprocessor are: low output volt-
age, open-loop, current overload, thermal overload, and
normal line conditions.

Current limit and thermal shutdown circuits protect the
Am7938 against overload conditions. However, certain
applications may require additional external protection
circuitry.

The Am7938 has been developed specifically for
CCITT-compatible ISDN configurations. It should be
recognized, however, that due to its versatile design, the
Am7938 can be used in numerous other applications.

CONNECTION DIAGRAM

Top View
24-Pin DIP
D, [] 1e U 24,
D, [] 2 2M D,
RSRVD [ 3 22[] A,
BGND 4 21 ™ DGND
Vee [ ] 5 20 [] ALE
LM 6 19 []WR
RSRVD [ 7 18[]CS
Ve [] 8 Y dmo
Ve [ o 16 ] RESET
S [ 10 15[ s,
S 1 14 7] RSRVD
Ves O 2 13 ]S.
Note: 1. Pin 1 is marked for orientation.

2. Reserved (RSRVD) pins should not be connected externally to any signal or supply.
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ORDERING INFORMATION

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM7938 D C B

-l-— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE
D = 24-Pin Ceramic DIP (CD 024)

b. SPEED OPTION
a. DEVICE NUMBER/DESCRIPTION Not Applicable
Am7938

Quad Exchange Power Controller (QEPC)

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
Valid Combinations the local AMD sales office to confirm availability of

specific valid combinations, to check on newly re-

AM7938 DC, DCB leased combinations, and to obtain additional
data on AMD’s standard military grade products.
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o
Am2055 s

Extended PCM Interface Controller (EPIC™) Devices

DISTINCTIVE CHARACTERISTICS

B Board Controller for up to 32 ISDN or 64 voice B Timeslot assignment freely programmable for all
subscribers connected subscribers

B Nonblocking switch for 128 channels (16, 32, or B Two serial interfaces (PCM and configurable)

64 kbps bandwidth or a mixture thereof
P W ) B Programmable for a wide range of data rates

¥ Two consecutive 64 kbps channels can be handled (8 to 8192 kbps)
as a single quasi 128 kbps channel.

BLOCK DIAGRAM
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DISTINCTIVE CHARACTERISTICS (continued)

B Data rates of PCM and configurable interfaces
independent from each other (data rate adaptation)

B Single and double rate clock selectable

®  PCM interface
Tri-state control signals for external drivers
Programmable clock shift

¥ Configurable interface
Configurable for IOM™ compatible devices
(4 duplex ports)
Configurable for SLD compatible devices
(8 bidirectional I/0 ports)
Configurable for PCM applications

B Standard pP interface with multiplexed address
/data bus or separate address and data buses
(PLCC 44)

B Handling of layer 1 functions
Change detection logic for C/I (IOM configuration)
or feature control (SLD configuration) channels
Buffered monitor (IOM configuration) or signaling
channel (SLD configuration)

B Comfortable uP access to two selected channels
B 40-pin Dual-In-Line or 44-pin PLCC package
B Advanced low power CMOS technology

GENERAL DESCRIPTION

The Am2055 Extended PCM Interface Controller
(EPIC) is a monolithic switching device for the path con-
trol of up to 128 channels of 16, 32 or 64 kbps
bandwidth. Two consecutive 64 kbps channels may also
be handled as a quasi-single 128 kbps channel. For
these channels the EPIC performs non-blocking space
time switching between two serial interfaces, the system
and the configurable interface.

Both interfaces can be programmed to operate at differ-
ent data rates between 8 and 8192 kbps. The systemin-
terface consists of up to four duplex ports with a tristate
indication signal for each output line. The configurable
interface can be selected to incorporate either four du-
plex or eight bidirectional 1/O ports (SLD).

The EPIC can therefore be programmed to commu-
nicate either with SLD or with IOM (ISDN oriented
modular) compatible devices. Inboth cases, the device
handles the layer 1 functions buffering the C/l and moni-
tor channels for IOM compatible devices and the feature
control and signaling channels for SLD compatible
devices.

Due to its capability to switch channels of different
bandwidths, the EPIC can handle up to 32 ISDN

subscribers with their 2B + D channel structure in IOM
configuration or up to 16 subscribers in SLD configu-
ration. Since its interfaces can operate at different data
rates, the EPIC is an ideal device for data rate
adaptation.

Moreover, the EPIC is one of the fundamental building
blocks for networks with either central, de-central or
mixed signaling and packet data handling architectures.
The other key devices are the IDEC™ (ISDN D-Channel
Exchange Controller, Am2075) and the HSCX (En-
hanced High Level Serial Communication Controller,
Am82525).

Applications of the EPIC include communication multi-
plexers, concentrators, central switches as well as pe-
ripheral ISDN and analog line cards.

The EPIC is available in a 40-pin DIP or a 44-pin PLCC
package.

The 40-pin DIP/DIC version is controlied by a standard
8-bit parallel microprocessor interface with a multi-
plexed address-data bus. Inthe PLCC package the de-
vice may optionally be controlled by separate

address and data buses.
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CONNECTION DIAGRAMS
Top View

40-Pin DIP

vood 1 e U 40[1 RES
RXD3[ 2 39| DD3/SIP3
RxD2[ 3 3g[7 DD2/SIP2
RxD1[ 4 37| DD1/SIP1
RxDo O s 36[10 DUO/SIPO
TSCo[ 6 35[0 DUO/SIP4
TxDOo O 7 340 DU1/SIPS
T8CTQ 8 33{0 DU2/SIP6
TxD10 9 32[0 DU3/SIP7
Tscz [ 10 31 FsC
TxD20 11 30[d DCL
TSC3( 12 20[1NT
TxD30 13 281 ALE
PFsO 14 27 T8
pbcQ 15 260 WR
ADo[] 16 251 RD
AD10 17 24 VSS
AD2[ 18 23[1 AD7
AD3O 19 221 AD6
AD4[] 20 211 ADs
44-Pin PLCC
C& &8
O - ™ QDDA
FE:ie80885¢
aoaononnnoonn
/6 5 4 3 2 1. 44 4342 41 40
A0 7 39 [ A3
TSCo[ 8 38 [ DUo0/SP4
TxDo[ 9 37 [J DU1/SPs
T5C1Q 10 36 [J DU2/SP6
TxD1 0 11 35 [1 DU3/SP7
TSC20] 12 34 [] FscC
TxD2O 13 33 [ bCL
Tsca3 14 32 [1INT
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LI UU I
<258828858R

Note: Pin 1 is marked for orientation.
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LOGIC SYMBOLS

WP interface

Functional Symbol for the Duplex Configuration

SLD
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number

(Valid Combination) is formed by a combination of:

(9]

AM2055 J

a. Device Number

b. Speed Option (if applicable)
c. Package Type

d. Temperature Range

e. Optional Processing

L————— e. OPTIONAL PROCESSING

Blank = Standard Processing
B =Burn-in

d. TEMPERATURE RANGE

c. PACKAGE TYPE

Am2055

C = Commercial (0 to +70°C)

J = 44-Pin Plastic Leaded Chip Carrier
(PL 044)

P = 40-Pin Plastic Dip (PD 040)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION

Extended PCM Interface Controller (EPIC)

Valid Combinations
AMZ2055 PC, JC, PCB, JCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD’s standard military grade products.
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Am2075

ISDN Digital Exchange Controller (IDEC)

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Fourindependent HDLC channels

B 64 byte FIFO storage per channel and direction

B Handling of basic HDLC functions
— flag detection/generation
— zero deletion/insertion
— CRC checking/generation
— check for abort

®  Single connection and quad connection modes

B |OM" interface or PCM interface

B Programmable time slots and channel data rates
(up to 4 MBs)

B Different methods of contention resolution

B g-bit paraliel microcontroller interface with
vectored interrupt

B Advanced CMOS technology

Power consumption less than 50 mW

GENERAL DESCRIPTION

The Am2075, ISDN Digital Exchange Controller (IDEC),
is a serial HDLC data communication circuit with four
independent channels. Its telecommunication-specific
features make it especially suited for use in variable
data rate PCM systems. In addition, the device contains
sophisticated switching functions and implements auto-
matic contention resolution between packet data from
different sources.

Its applications include communication multiplexers,
peripheral ISDN line cards, packet handlers, and X.25
packet switching devices. The IDEC is a fundamental
building block for networks with either centralized,
decentralized, or mixed signaling packet data handling
architectures.
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BLOCK DIAGRAM
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HDLC HDLC HDLC HDLC

L] Receiver - Receiver — Receiver 1 Receiver
Transmitter Transmitter Transmitter Transmitter
RFIFO} XFIFO| RFIFO| XFIFO RFIFO| XFIFO RFIFO| XFIFO
Microcontroller Interface
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CONNECTION DIAGRAMS
Top View

28-Pin DIP
/ 08
AD2[] 1e ] AD3
AD1 [ 2 27 ] A4
ADO[] 3 26 ] ADs
RD[] 4 25 ] ADS6
WRl s 24 [ ] AD7
vss[] e 23 ] vDD
DOL [ 7 22 [] SD3R
FSC[] s 21 [] sbax
RES[] o 20 [] SD2R
ALE[T] 10 19 ] sp2x
eSO 1 18 [] SDoOR
INT [ 12 17 [T] spox
CDR [} 13 16 [] SDIR
TSC[] 14 15 [] sD1X
44-Pin PLCC
> .-
o o [V )
22853222228
NINEnEnEnEnEnEnininin
/6543214443424140
L[]
RDDS[] 7 39171 AD6
WRRW[] 8 38[] AD7
A2 9 37[] RSRVD
vss[]10 36[7] vbp
peL 11 35 as
a1[]12 34 sp3R
Ao[]13 3371 RSRVD
Fsc[]14 327 spax
RES[]15 31[] sD2R
ALE[ |16 30[] sp2x
CSU174g 49 20 21 20 23 24 25 26 27 232%| SDOR
[ IE oo und
[a] OO o X o Xoo
Z ~— -
sEcBPEsEEE 2
7] 7] n O < O n
Note: Pin 1 is marked for orientation. « @ o oC o
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LOGIC SYMBOL

Collision Three-
Timing Data State
Receive Control
l T
DCL FSC CDR TSC
SDORj€——
PCM/IOM
SDoX |—»
5V —®1 VDD
SDIR[— )
SDIX |—»
—_—— Vv
ov sS sD2R je——
> PCM
SD2X |—»
SD3R [€¢——
SDIXp—» /
ADO...7RD WR CS ALE INT RES
pC System 11134-0038
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of: a Device Number
b. Speed Option (if applicable)
. Package Type
. Temperature Range
. Optional Processing

AMZ075 S .T
e. OPTIONAL PROCESSING

Blank = Standard Processing
B Burn-in

d. TEMPERATURE RANGE
C = Commercial (0°C to +70°C)

c. PACKAGE TYPE

P = 28-Pin Plastic DIP (PD 028)

J = 44-Pin Plastic Leaded Chip Carrier
(PL 044)

oQ0

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am2075
ISDN Digital Exchange Controller (IDEC)

Valid Combinations
AM2075 PC, JC, PCB, JCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly
released combinations, and to obtain additional
data on AMD’s standard military grade products.
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Am2080/B

S-Bus Interface Circuit (SBC)

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Full duplex 2B + D S/T-interface transceiver

according to CCITT 1.430

B Conversion of the frame structure between the

S/T and IOM™ interfaces

B D-channel access control

B Activation and deactivation procedures according

to CCITT 1.430

B Built-in wake-up unit for activation from

power-down state

B Adaptively switched receive thresholds

B Control via IOM interface

B Several operating modes

B Receive timing recovery according to selected
operating mode

B Frame alignment with absorption of phase wander
in trunk line applications

B Switching of test loops
B Advanced CMOS technology

B | ow power consumption:
—standby less than 4 mW
—active max 60 mw

BLOCK DIAGRAM
RREF
SX1 <+ AMI
<] « BUFFER |e——¢p,
SX2 < BIN
rey ey rey
D-CH fe] 8
- N 3
o< \ E [+7—Mode
-« . o O
L
V.4 ‘V <>
SR1 »{ AMI
SR2 | I > J N » BUFFER |— » SDO
4
'L 3 4} —— Purpose
[—> DCL
PLL le—> FSC
—CP
11135-001A
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GENERAL DESCRIPTION

The Am2080 S-Bus Interface Circuit (SBC) implements
the four-wire S/T-interface used to link voice/data termi-
nals to an ISDN. Through selection of operating mode,
the device may be employed in all types of applications
involving an S-interface. In particular, two or more SBCs
can be used to build a point-to-point, passive bus, ex-
tended passive bus, or star configuration.

Specific ISDN applications of the SBC include: ISDN
terminals, ISDN network termination (central office and
PABX applications), and PABX trunk lines to central
office.

The device provides all electrical and logical functions
according to CCITT recommendation 1.430. These in-
clude mode-dependent receive timing recovery, D-
channel access and priority control, and automatic han-
diing of activation/deactivation procedures. The SBC
does not require direct microprocessor control.

The SBC is an IOM compatible part, 22-pin CMOS de-

vice. Itoperates from a single +5 V supply and features a
power-down state with very low power consumption.

CONNECTION DIAGRAMS

Top View
22- Pin DIP 28-Pin PLCC
i
\J 5 8 £ L &
RREF (2080)
= P = ARG
21
sx1[] 2 ] SR1 sx2|: 4 . 263 SR2
sx2[] 3 20 []SR2 (2080)
RSRVD (2080B) M‘E 5 25 ] RSRVD
mi[] 4 19 [ ] XTAL1
O ] xa[ e 24[ ] XTAL1
sbo[] s 18 [ ] XTAL2
spo| |7 23[ ] XTAL2
pcL[] e 17 Jvss E :]
Fsc[] 7 16 [ op pcL[ |8 22[ ] vss
spi[] 8 15 [ Mo Fsc[]e 21[ ] cp
x2[] o 14 [ x1 spi[_| 10 20["] Mo
RST[] 10 13 %o xe[ ] 11 19" ] X1
x3[] 1 12 m2 RSRVD[ | 12 18 ] RSRVD
13 14 15 16 17
I [ N N N I B
p % 2 ¢ %
11135-002A as r?:
Note: Pin 1 is marked for orientation. 8




LOGIC SYMBOL

SR2 .

DCL
TR = 100 ohm
FSC SR1
10 nF

SDD
'I'2~1

-
]
—p]
—
o Mo sx2 > .
Modes — M1 TR = 100 ohm
* Mo SX1
P ——
—

IOM
Interface

Clock CP RREF 22kt 1%
X3
oecial [ T35 XTALtfe——]
P
urpose | T2} 1 7.68MHz+100 ppm
XTAL2| . — T

VDD VSS RST

I

+V 0V Reset
*Terminating resistors only at the far ends of the connection

11135-03A

ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM2080
AM2080B P c B

-L-——— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE
P = 22-Pin Plastic Dip (PD 022)
J = 28-Pin Plastic Leaded Chip Carrier
(PL 028)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am2080/B

S-Bus Interface Circuit (SBC) Valid Combinations
id Combinati

- - Valid Combinations list configurations planned to

Valid Combinations be supported in volume for this device. Consult
AM2080 the local AMD sales office to confirm availability of
AM2080B PC, JC, PCB, JCB specific valid combinations, to check on newly re-
leased combinations, and to obtain additional

data on AMD’s standard military grade products.
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Am2081 Advanced

Micro
S/T Bus Interface Circuit Extended (SBCX) Devices
DISTINCTIVE CHARACTERISTICS
B Full duplex 2B + D S/T interface transceiver B Automatic handling of S and Q bit messages

according to CCITT 1.430 - . .
Software controlled maintenance interface

B Adaptive equalizer (/O ports)
B Receive timing recovery B Frame alignment with absorption of phase wander

in NT2 network side applications
B Built-in wake-up unit for activation from power— : e ide applicati

down state B Switching of test loops
B Conversion of the frame structure between the B Several operating modes
S/T interface and IOM™ Rev.2 Interface Advanced CMOS technology
B Activation and deactivation procedures according - .
to CCITT 1.430 Low power consumption:
— standby less than 6 mW
B D-channel access control, also in trunk application — active max 80 mW
B Access to S and Q bits of S/T interface
BLOCK DIAGRAM
————» FSC
——» DCL
— ) “—>
sxi Tganﬁsmlt IOM Interface Logic DP1
SX2 ¢— uffer &—» IDPO
D-Channel
Control Activation
Control
Receive L]
SR1 —» Buffer S/Q Bit
Handler
SR2 —
DPLL
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GENERAL DESCRIPTION

The S/T Interface Circuit Extended (SBCX) Am2081 im-
plements the four-wire S/T interface used to link voice/
data ISDN terminals, network termination (Central Of-
fice and PABX applications), and PABX trunk lines to
Central Office. Through selection of operating modes,
the device may be employed in all types of applications
involving an S/T interface. Two or more Am2081 SBCX
can be used to build a point-to-point, passive bus, ex-
tended passive bus or star configuration.

The Am2081 SBCX provides the electrical and func-
tional link between the analog S/T interface according to
CCITT recommendation 1.430 and T1D1 Basic User
Network Interface Specification, respectively, and the
ISDN Oriented Modular (IOM) interface Rev. 2.

The Am2081 SBCX exceeds both the electrical and
functional requirements of the S/T interface in order to
provide high flexibility to the user with respect of S/T in-
terface wiring configuration and implementation of
layer-1 maintenance functions. By provision of some
additional features at the IOM Rev. 2 interface the user
is able to combine the SBCX with other IOM Rev. 2 de-
vices in various configurations.

The Am2081 SBCX is a 28-pin CMOS device offered in
both DIP and PLCC packages. It operates from a single
5 V supply and features a power-down state with very
low power consumption.
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CONNECTION DIAGRAMS
Top View

28-Pin DIP
W/
VDD [ | 1e 28 [] AVSS
sx1[] 2 27 ] SR2
sx2[] 3 26 [_] SR1
vss[] 4 25 [] vDD2
MAI3[] 5 24 [ ] AVDD
oPo[] 6 23 ] Mal6
pcL [ 7 221 xi1
MAI2[] 8 21 [] X2
Fsc [ o 20 tl MAI4
MAIT[] 10 19 [[] XTAL2
ioP1 [ 11 18 [] XTAL2
x3 [ 12 17 [_] MAI5
BT[] 13 16 [] xo
MAIo[ | 14 15 ] MODE
28-Pin PLCC

S§X2 SX1 VDD AVSS SR2
N A o A

3
vss 4

MAB[]s
IDPo [} 6
pcL 7
MAI2 [ 8
Fcs [ o
mal1 [ 10

ipp1 [ 11

x3[]12
13

2 1

14 15

28

16

27
26

25
24

22
21

20
19

17

—] SRi
] vDD2

] AVDD
1 MAl6
] X1
] x2
1 MAI4

] XTAL1
1 XTAL2

| E I O B I
RST MAIO MODE X0 MAIS

Note: Pin 1 is marked for orientation.

11134-002B
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LOGIC SYMBOL

2:1
<4—¥ pcL SR2
4+—h

IOM Rev. 2 FSC VDD2 TR=100 Ohm
4—» |ppo - 10nF
4+—» pP1 SR1

1

I @ TR=100 Ohm

Maintenance

Auxiliary Y wieo X2

Interface

Mode —-————J MODE

4—P x3
s“é'é’fa?sc " xe
Functions| ——¥ x1 XTAL2 —

SX1

2:
XTAL1 I

1 7.68 Mhz =100 ppm

AVDD VDD VSsS Avss RST

1

+5V +5V 0V 0V Reset

ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM2081 J C B

_r——— e. OPTIONAL PROCESSING

Blank = Standard Processing
B =Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE
J =28-Pin Plastic Leaded Chip Carrier (PL 028)
P =28-Pin Plastic DIP (PD 028)

b. SPEED OPTION
a. DEVICE NUMBER/DESCRIPTION Not Applicable
Am2081
S/T Bus Interface Circuit Extended (SBCX)

Valid Combinations

AM2081 JC,JCB, PC,
PCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD'’s standard military grade products.
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b |
Am2095 A o

Burst Transceiver Circuit (IBC) Devices
DISTINCTIVE CHARACTERISTICS
m Half-duplex burst mode 2-wire U-interface B Mode configurable to function at both ends of the
transceiver line
W 144 kbps user bit rate (2B + D) W Built-in wake-up function for activation from
m 384 kHz line clock rate power-down state
m (OM compatible m Switching of test loops
B Clock and frame recovery u Typlcal length of loop: up to 3.5 km with 0.6 mm
W Adaptive line equalization and amplification at diameter wire
’.) q P ® Advanced CMOS technology
receiver .
m Implementation of activation/deactivation ® Low power consumption
procedures —6 mW power down

—-80 mW power up (maximum)

BLOCK DIAGRAM
IOM interface

SDI DCL FSC SDO

LOt © | Trans- Scrambler

LO2 o————1 nitter Coder Buffer Buffer

s

- 3

De-
Level Interface Control Logic <: scrambler|
) Detection

|

|

|

|

|

|

|

| =

I Decoder

|

|

|

| A

| TC,RC,MC (‘

|

| Amplifier [A k{ Equalizer-

I Control (‘ | Control

| " ADPLL

|

: SN2 —

; -

Amplifier Anti- '

: LI P Aliasing Lowpass Equalizer

| Filter Filter

“U” interface 11137-007B
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GENERAL DESCRIPTION

The Am2095 ISDN burst transceiver circuit (IBC) is a full
duplex transceiver for the 2-wire transmission line
(CCITT U-reference point). Full duplex transmission is
achieved using a time compression multiplex (ping-
pong) technique. The device links the 2-wire transmis-

sion line to the ISDN Oriented Modular (IOM™) interface
and to the AMD family of ISDN devices. The device man-
ages layer 1 of the interface protocol and can communi-
cate with other layer 1 or layer 2 devices over the IOM
interface.

CONNECTION DIAGRAM

Top View
24-Pin DIP
AVDD [] 1e ~ 24[] Mo
X0 [] 2 23 ] TST
X413 22 ] DISS
X3 [] 4 20 u
X1[s 20 [] AVSS
XTAL1 [] & 19 [T] VDD2
XTAL2 [] 7 18 [] VDD
M1 [] 8 7171 o1
RST [} 9 16 ] LO2
X2 [] 10 15[ vss
SDO [] 11 14 ™ SDI
FsC [] 12 13 ] pcL
Note: Pin 1 is marked for orientation. @ 1157-0028
LOGIC SYMBOL
SD1 L
Interface LO1 I: -
<Dk ;
DISS ———————p  Display Supply

Operating Mo
Modes M1
+5V  —— 1 TST

<4—— VDD2

VDD VSS AVDD AVSS RST

Special
X2 < > Purpose

X4 [¢———>

XTAL1 ({6

=  XTAL*

XTAL2 R T

+5V 0V +5V

0V  Reset

T * An external oscillator can also be used as
a clock input to XTAL1. In this configuration

XTAL2 is not connected.
: 11137-003B
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM2095 P C B

L—————— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE
P = 24-Pin Plastic DIP (PD 024)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION

Am2095
ISDN Burst Transceiver Circuit (IBC)

Valid Combinations

AM2095 PC, PCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly
released combinations, and to obtain additional
data on AMD’s standard military-grade products.

70



Am20901/Am20902

ISDN Echo Cancellation Circuit (IEC)

Two-Chip Set

1

Advanced
Micro
Devices

DISTINCTIVE CHARACTERISTICS
B Full duplex transmission and reception of the “U”

(4B3T) interface signals according to the FTZ
Guideline 1R 220 of the Deutsche Bundespost

—Monitoring of transmission errors
—Subscriber loop length without repeater:
up to 4.2 km on 0.4 mm wire

(DBP) up to 8.0 km on 0.6 mm wire
—144 kbps user bit rate over standard local - . .
telephone loops Adaptive echo cancellation
-1 kbps maintenance channel for transmission of B Adaptive equalization
data loop back commands and detected . . .
transmission errors B Automatic polarity adaptation
—4B;'5T1t2e(r)n'?bry b('j°°k code (subscriber line symbol B Clock recovery (frame and bit synchronization) in
rate aud) all applications
BLOCK DIAGRAM
MMS 43 Pulse
Coder Frame Shaping 2
Scrambler MUX D/A ——>
Speed Post to Ext
Converter Filter Hybrid
Awake
Signal Bé:\rzer
7.5 kHz ode
3
B+B+D .
144 kbis M Bit | | Timing Providing all Blocks
CLOCK | »  Gen. with clocks
FRAME |  IOM Cﬁ"‘.?' i
W’ Interface n —
DOUTI Unit T ;Immg
¢ > ecovery
Awake
Signal
B+B+D 7.5 kHz
144 kb/s
+
Code ; ‘
Errors
' Coeff. Read Coeff. Echo
M Bit Adapt. Canceller
Coeff. Adapt. |
Speed ]
Converter ; A/D
Equalizer
DeDscraréwbler a2 Digital Digital |, 2
ecoder AGC Low ”
Demux Detector Pass from Ext.
Hybrid
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DISTINCTIVE CHARACTERISTICS (continued)

B Transposition of ternary to binary data and vice
versa (coding, decoding, scrambling,
descrambling, phase adaptation)

B Built-in wake-up unit for activation from power-
down state

B Activation and deactivation procedure according
to CCITT 1.430 and to FTZ Guideline 1R 210 of
the DBP

B Adaptation of internal interfaces to the current
signal direction by programmable operation
modes:

LT: Line Terminator in public or private exchange
NT: Network Terminator connected to SBC
NT-PABX: Trunk Module (TMD)

NT-TE: Terminal equipment

LT-RP: U Repeater unit subscriber side

NT-RP: U Repeater unit exchange side

B Optimized for working in conjunction with SBC
via IOM interface

B Data speed conversion between the Ui frames
and the IOM frames. In the LT and NT-PABX
modes absorption of received phase-wander of up
to 18 usec peak to peak (CCITT Rec. Q.512)

B Handling of commands and indications contained
in the IOM C/I channel for (de-) activation,
supervision of power supply unit and equipment
for wire testing

B Data availability via the MONITOR channel:

—accumulated RDS transmission errors; in the LT
mode for the whole Uk link, in the NT mode
only for those detected in the circuit itself

—measurement value of the loop current

—Echo canceller coefficients and status values,
which can be used to give evidence of the
state of “U” interface link

B Switching of an analog test loop at the Uk
interface for testing as many units of the IEC as
possible (loop 1in LT, loop 4 in the repeater and
loop 3 in the NT-PABX mode in reverse direction
to the public exchange)

B Switching of a digital test loop as near to IOM as
possible (loop 2 in NT-PABX and NT-TE)

B Remote control of test loop switching via
maintenance channel

Test loop 2 in the SBC (NT mode)

Test loop 2 in the IEC near to the IOM interface in
the NT-PABX and TE modes

Test loop 4 in the IEC LT-repeater mode near to
the U-line

B Generation of a synchronized 7.68 MHz clock for
the SBC in the mode

GENERAL DESCRIPTION

The Am20901/20902 ISDN Echo Cancellation Circuit
(IEC) is an advanced CMOS circuit for transmission
over the Uwo interface. The adaptive filter concept of the
IEC is based on a highly digital approach which utilizes a
sophisticated digital signal processing capability.

The Am20901/20902 enables digital full duplex voice/
data transmission via the standard twisted pair
telephone cable. (U interface) with a user bit rate of
144 kbps according to the ISDN standards. Together
with the flexible IOM interface, it is fully compatible to
operate with the Am2080 (SBC) devices and also en-
ables a repeater (two IEC’s back to back) for longer tele-
phone loops.

The IEC is capable of operating in the following applica-
tions by means of pin strapping: the exchange, the net-

work termination, the terminal equipment, and the trunk
model connecting a PABX to the public network.

Atthe present the IEC is available in a two chip set only.

A “Digital” Circuit, called IEC-D (PEB 20901) contains
the digital receiver functions and the IOM™ -Uko inter-
face functions.

An “Analog” Circuit, called IEC-A (PEB 20902) contains
the crystal oscillator and all of the analog functions of the
line port, namely the A/D converter in the receive path
and pulse shaping D/A converter and line driver in the
transmit path.
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CONNECTION DIAGRAMS

Top View
40-Pin DIP
24-Pin DIP
VDD []1 e U 40 [ _J1sp
\_/ T™o ]2 39 [C] T™1
ovoo [} 1e 24 [] aouT APF []3 38 [JT™m2
poow [] 2 23 [ BouT cL7o []a 37 ] ™3
peNp [ 3 22 [ cL120 TOL7 E 5 2: % mg
RD1 s
RANGE [] 4 21 [] TTDo o1 7 54 7 Tvie
LOOP[] 5 20 1] TTD1 1100 [ 8 33 []sLoTo
VREF[] 6 Am20902 19 [ RSRVD ™o 32 []sLoT1
cLis[] 7 18 [ ] AGND lom2 [] 10 31 []sLoT2
LEVEL[] 8 17 [] PDM Loop [ 11 Am20901 30 [_IMPF
xout[] o 16 [] AvDD PDOW [] 12 29[ ] BURST
RrsrvD [] 10 15 [ AN RANGE [_] 13 28 [] cLock
0 u cLis[]14 27 ] FRAME
xiN[] 11 14 []BIN POM [] 15 26 ] 1P
ano [ 12 13 [ vbD LEVEL [] 16 25 LT
CLoso [ 17 24 [ ]RD2
DISS []18 23[]pbout
RESQ [] 19 22[]DIN
GND [} 20 21 ]cLs
28-Pin PLCC 44-Pin PLCC
o e
e q g 5 5 TrfluLo00aor-aXTao
=4 8 2 2 ~ G 2
Q é 2 2 g 23XESSPEERF
11Ol Q minininininininininin
3 2 1 2 o7 /6 5 4 3 2 1 44 43 42 41 40
RsRVD[_| 4 . 26| |cL120 TLe7d7 . 30[] TM4
RANGE[ | 5 25| ] TTDO RD1[]8 3s[] ™5
o105 37[]T™e
toor[ |6 24| ]TTD1
TTDO[] 10 3s[_] SLOTO
vRer[ | 7 23] | RsRVD vkl ssF]sLoT
rsAvo[ | 8 Am20902 22[ JAGND  1om2[]12 Am20901 3sf]sLoT2
oLis[] e 21| Jrsrvp  LOOPL]13 33 TMPF
PDOW[ ] 14 32[]BURST
LEVELI: 10 20 :l PDM O 1
RANGE[] 15 31[JcLock
xout[ | 1 1o[ ] AvoD cLis[]16 30[ ] FRAME
RSRVDI: 1213 w 15 16 17 18:| RSRVD POML]17 18 19 20 21 22 23 24 25 26 27 28 29[ ] TP
T T T T ] oo ood
=z (@] Qa =z = — o ngaow 3 O N -
X Z2 92 @ < Ug8oazgz222>92-
O] > e a8 yo 8 g

Note: Pin 1 is marked for orientation.
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LOGIC SYMBOL

+5V ‘I ‘I
oV 100 nF ] [10...100 uF
I GND VDD GND
v RD1 —> DVDD DGND
VeI W06 e — AVDD AGND
»| APF IoM2 [¢—
oy —>| TP RANGE RANGE
Y PDM PDM
b DOUT CL15 cLi5
<«—»{ clock  Loop Loop
3 FRAME  CL980 ——> RSRVD AIN €
X »| CcL120 <
—— 3 SLOTO BIN
5| SLoT1 LEVEL | LEVEL AOUT »| Hybrid
— > slot2  Pbow +| PDOW BOUT —>)
——»] BURST TTTTBS EBS
—_— LT
— 3 MPF
<«—> CLS
<«—— DIss ov VREF XOUT—I‘—l
— | RESQ TOL7 [¢ RSRVD | ==
cL70
— [ XIN <J—-|
AGND 15.36 MHz
Am20901 Am20902
IEC-D IEC-A
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ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number

(Valid Combination) is formed by a combination of:

AM20901
AM20902 P

a. Device Number

b. Speed Option (if applicable)
c. Package Type

d. Temperature Range

e. Optional Processing

_I_—-——— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE

C = Commercial (0 to +70°C)
c. PACKAGE TYPE

Am20901/20902

ISDN Echo Cancellation Circuit (IEC)

a. DEVICE NUMBER/DESCRIPTION

P = 40-Pin Plastic DIP (PD 040) (Am20901)

J = 44-Pin Plastic Leaded Chip Carrier
(PL 044) (Am20901)
P = 24-Pin DIP (PD 024) (Am20902)
= 28-Pin Plastic Leaded Chip Carrier
(PL 028) (Am20902)

b. SPEED OPTION
Not Applicable

Valid Combinations

PC, JC, PCB, JCB
PC, JC, PCB, JCB

AM20901
AM20902

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD’s standard military grade products.

*The Am2090 is a two-chip set. It is ordered as an Am20901 and Am20902.
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b

Advanced
Am2091 Micro
ISDN Echo Cancellation Circuit (IEC-Q) Devices

DISTINCTIVE CHARACTERISTICS

B Full duplex data transmission and reception at the Built-in wake up unit for activation from power
—U-Reference point according to the layer 1 down state
—Specification of the American Standard of - . .
Telecommunications: Activation and deactivation procedure according
—144 kbps user bit rate over a two wire subscriber to T1D1 layer 1 Specification and CCITT 1.430
loop Adaptation of internal interfaces to the current
—2B1Q block code (2 binary, 1 quaternary) signal direction by programmable operation
-4 kbps maintenance channel for transmission of modes: o ] ]
data loop back commands and detected —-LT: Line termination in public or private
transmission errors E $_xch§ng|e g
- . —TE: Terminal mode
—monutqrmg of transmission-errors —NT: Network termination connected to SBCX
—operating at telephone loop plant LOOP #1 up to ~NT-PABX: Trunk module (TDM)
LOOP #15 as defined by American National
Standard
®  Transposition of quaternary to binary data and
vice versa (coding, decoding, scrambling,
descrambling, phase adaptation)
BLOCK DIAGRAM
| |
28+D MUX || Scrambler |- Fh'm';(e i i D/A _D
M1 MSL i '
M2 M6
M3 | |
CRC . :
Awake .
4—’3& Control T ™ Signal Hybrid
pc, [IOM2 Detect
— " Interfacq . I I
Monitor
DIN ! !
&ou | |
X Timing X
M1 CRC | Recovery A‘E"@t' l
M2 M4 ] 1
M5
M3 M6 I I
28,0 Demux DescramblerT- Adapt AGC &% é‘::’s
1
]
Sw | REC LIU
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DISTINCTIVE CHARACTERISTICS (continued)

B Adaptive echo cancellation
B Adaptive equalization

B Clock recovery (frame and bit synchronization) in
all applications

B Optimized for working in conjunction with SBCX,
EPIC™ and IDEC™ Telecom ICs via IOM™2
interface

B Data speed conversion between the U-Reference
Point and the IOM frame

B  Handling of the Commands and Indications
contained in the IOM2 C/I channel for
deactivation, activation, supervision of power
supply unit and equipment for testing

B Data availability via monitor-channel:
CRC transmission error
Measurement value of the loop current

Echo Canceller Coefficients and Status values,
which can be used to indicate the state of the loop

B Switching test loops

B Generation of synchronized 7.68 MHz clock for
SBCX in NT mode

® | ow power consumption:
— standby max 30 mW
— active max 300mw

B 40-pin DIP and 44-pin PLCC package

GENERAL DESCRIPTION

The Am2091 ISDN Echo Cancellation Circuit (IEC-Q) is
an advanced CMOS single chip transceiver for ISDN
Basic Access Digital Subscriber Loops with 2B1Q line
code.

According to the Layer 1 Specification of the American
National Standard of Telecommunication control and

algorithmic requirements are implemented for a 144
kbps full duplex data transmission.

Together with the flexible IOM2 interface the IEC-Q is
fully compatible with the Am2081 (SBCX). Am2055
(EPIC), and Am2075 (IDEC) devices.

CONNECTION DIAGRAM

Top View
44-Pin PLCC
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VREF [0 9 3700 DISS
XTAL1 [0 10 36[1 SLOTO
XTALO [ 11 35[1 SLOT1
RSRVD [] 12 34[] RSRVD
VDDA2 [ 13 33[] SLOT2
BIN [ 14 321 PFCLE
AIN [ 15 310 DCL
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TP2017 20 TP
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Note: Pin 1 is marked for orientation.
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40-Pin DIP
ooy «  \_J 403 T™0
TSP 2 391 T™1
BOUT[ 3 383 T™M2
GNDA1[] 4 37%I TM3
AOUTOs 361 TM4
VDDA2[] 6 3501 TM5
VREFO] 7 343 T™6
XTAL1[O 8 331 DISS
XTALOO o 32[3 SLOTO
VDDA1[ 10 31[J SLOT1
BINO 11 30 SLOT2
AIN[] 12 29{1 PFCLE
GNDA2[] 13 28[7 DCL
PFC[ 14 271 FSC
RD1[] 15 ZGE TP
RD2[] 16 251 RESQ
PS1Q17 241 DOUT
Ps2(] 18 231 BIN
TP2[ 19 228 LT
GNDD[} 20 21[d BURST




ORDERING INFORMATION
Standard Products

AMD standard products are available in several packages and operating ranges. The ordering number
(Valid Combination) is formed by a combination of:  a. Device Number

b. Speed Option (if applicable)

c. Package Type

d. Temperature Range

e. Optional Processing

AM2091 P (% B

L—— e. OPTIONAL PROCESSING

Blank = Standard Processing
B = Burn-in

d. TEMPERATURE RANGE
C = Commercial (0 to +70°C)

c. PACKAGE TYPE

P = 40-Pin Plastic DIP (PD 040)

J = 44-Pin Plastic Leaded Chip Carrier
(PL 044)

b. SPEED OPTION
Not Applicable

a. DEVICE NUMBER/DESCRIPTION
Am2091
ISDN Echo Cancellation Circuit (IEC-Q)

Valid Combinations
AM2091 PC, PCB, JC, JCB

Valid Combinations

Valid Combinations list configurations planned to
be supported in volume for this device. Consult
the local AMD sales office to confirm availability of
specific valid combinations, to check on newly re-
leased combinations, and to obtain additional
data on AMD’s standard military grade products.
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Am82520 Advanced

High-Level Serial Communications Controller (HSCC) Devices

DISTINCTIVE CHARACTERISTICS

B Two independent HDLC channels B Telecom-specific features programmable
B |mplementation of X.25 LAPB/LAPD protocol B g-bit parallel uP interface
B programmable timeout and retry conditions B Advanced CMOS technology
B FIFO buffers for efficient transfer of data packets ® | ow power consumption;
B Digital phase locked loop for each channel active: 25 mW at 4 MHz
B Baud rate generat d oscillat standby: 3 mW
u rator and oscillator . . .
9 B package: 28-Pin Plastic DIP or 28-Pin Plastic
B Different modes for clock recovery and data Leaded Chip Carrier
. :rllc:dmg J data rat 10 4 MH B QOperating temperature 0 to +70° C
igh-speed data rate (up to z
ansp . ( p .) 8 |ndustrial: operating temperature —40 to +85°C
B Supports bus configuration by collision resolution
BLOCK DIAGRAM
Channel A
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Command Buffer Lap
Status Controller Controller
Transmit Decpgjer le——- FXDA
FIFO Collision TxDA
| 5 " Detection [ RTSA
ta e—
< > L;\k CTSA/CxDA
8-Bit Controller
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Data ‘—I RxCLK A
Control Receive I
Signals < ————] FFo < [ OPLLA ] =
In\E;:oe Time Slot Clock FxCLKB
ime SI0
—— Unit <—_—> < Assignment i ?Cinfril_ N M *TxCLKA

Receive DPLL B < TxCLK B
—r— P < |
Register FIFO
I Data
< > Unk

Controller — ETSH/CxDB
Transmit Collision + ATSB
et = Detection [¢——TxDB
r — RxDB
Buffer Lap
Channel B Controller Controller
c Mode g 11138-001B
omman
Status
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GENERAL DESCRIPTION

The Am82520, High-Level Serial Communications Con-
troller (HSCC), has been designed to free the user from
tasks occurring in communication with networks and
trunk lines. It is an X.25 LAPB/LAPD controller which to
a large degree performs communication procedures in-
dependent of CPU support.

A parallel processor bus constitutes the microprocessor
system. The serial communications interface consists of
two full-duplex HDLC channels that can be operated in-
dependently from one another. The HSCC is connected
to the transmission line by additional line drivers or mo-

dems. The need for external hardware is reduced be-
cause of added functions on-chip. The functions
incorporated include an oscillator, DPLL (one per chan-
nel), programmable baud rate generator, and time slot
assigner.

The chip contains a serial interface for two channels
including a DPLL and collision-detection block, a data-
link controller, and FIFO buffers. The puP interface, in-
cluding the status and command registers, is used for
both channels. The HSCC is implemented in a 2 micron
CMOS technology.
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CONNECTION DIAGRAMS

Top View
28-Pin PDIP
AD4[] 1e ~ 28 [ ] AD3
AD5[] 2 27 [] AD2
AD6[] 3 26 [] AD1
AD7[] 4 25 [] ADO
RTSAT] 5 24 [ ]RD
CTSA/CxDA[] 6 23 [ WR
RxDA[] 7 22 (7] VDD
TXDA[] g 21 [] RxCLKA
TxDB[] 9 20 [_] RxCLKB
RxDB[] 10 19 [] TxCLKA
CTSBICXDB[] 11 18 [7] TXCLKB
RTSB[] 12 17 [] CS
RES[] 13 16 [_] ALE
Vs [] 14 15 []INT
28-Pin PLCC
AD6 AD5 AD4 AD3 AD2
1 M I .
/3 2 1 28 27
aD7[_] 4 . 26 j ADT
RTSA E 5 25 :\ ADO
CTSA 6 24[ ] PO

RxDA[ |7
TxDA[_| 8
T™xDB[ |9
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CTSBI 14
CxDB
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23[ | WR
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19 j TxCLKA

TxCLKB
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