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155 Mbps ATM PHY with

Clock Recovery and UTOPIA Level 2

Rockwell's RS825x family of PHYs with
UTOPIA (Universal Test and Operations
Physical Interface ATM) Level 2
interface provides ATM service
termination according to ATM Forum,
ITU, and ANSI standards. In addition,
the RS825x delivers HEC alignment
operation for ATM cell streams SONET
format per the ATM Forum UNI
standards. This single-chip solution is
perfect for applications in ATM LAN and

WAN equipment, and ATM switches.

The RS825x family consists of 6 devices -

in two categories, WAN and LAN:

WAN Number LAN

Device No. of Ports Device No. \
RS8250 one port RS8251
RS8252 two ports RS8253 &
RS8254 four ports RS8255
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Compliant Functionality

The RS825x host interface consists of an ATM
Forum-compliant UTOPIA Level 2 interface
with a four-cell FIFO and multiple PHY
addressing. The ATM Forum-compliant WIRE
line interface delivers full functionality for
Physical Media Dependent (PMD) devices such
as fiber or Cat 5 UTP. The PMD interface
block can provide or synchronize to an

8 KHz frame, 19.44 MHz byte or 155.52 MHz
bit clock.

The RS825x has an extensive SONET overhead
processing block with an integral HDLC
controller for message processing over SONET
section overhead bits D1, D2, and D3. The
RS825x has all the necessary counters for
capturing SONET and ATM error events as
specified by the ATM Forum for both

B-ICI and UNI interfaces. The RS825x

ATM cell framer block provides for ATM

cell HEC generation, checking, and
alignment operations.

The RS825x’s diagnostic capabilities include
the ability to corrupt BIP-8 parity
generation, source loopback at the SONET
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framer, and line loopback at the WIRE PMD
interface. The RS825x's built-in JTAG port
allows for easy diagnostics. The
microprocessor control interface emulates an
8-bit SRAM.

Line Interface

e ATM Forum WIRE interface
specification-compliant

e PECL 1/0, compatible with PMD optical
and UTP interface devices

e Clock recovery from NRZ input data

* Recovery of receive-octet alignment
and octet clock from F6/28
framing patterns

e Select transmit clock from input or
recovered receive clock

e PMD (line) and Framer (source) loopbacks
for diagnostic testing

e Loss of Signal (LOS) detection

UTOPIA Level 2 Interface

e PHY cell to UTOPIA interface

e 50 MHz maximum data rate

e 8/16-bit data path interface

e Multi-PHY support

e Mode-compatible with UTOPIA Level 1
« Configurable cell buffer depth

Int~ Addr[6:0] Data[7:0] Control Lines

UTOPIA
Level 2

JTAG
Controller

Tx Overhead
Tx HDLC Insert

Interface

Cell Counters
Performance Monitoring
Interrupt Control

Microprocessor
Interface

TxDat+/- —}—]
TxCIkI+/- —
TxCIkO+/-  <—}—

Transmit
Line
Interface

LO0PDack ||| SONET Line Framer

STS-3¢/STM-1
Receive Framer

PECL Logic
Level

Receive

Line Interface
and Clock
Recovery

RxDat+/- — |
RxClk+/- —=|
SigDet —1=

| UtopTxClk
|, TxClav
| TxEnb~

Host
Interface
| Transmit
UTOPIA
Level 2

4-cell
FIFO

Tx Cell

. TxSOC
Generation | TxData[15:0]
— TxPrty
— TxAddr[4:0]

FArERTy

Rx Cell
Validation

|
|
ROVPING [

Screening I

}— UtopRxClk
—RxClav

I RxEnb~

> RxSOC

[ RxData[15:0]
[~ RxPrty

Host
Interface
Receive
UTOPIA

Level 2

[XNENEY)

Rx Overhead
Extract

4-cell

FIFO [ RxAddr[4:0]

Clock and
Control

| Rx HDLC |

RS8250 Block Diagram

8khzin
OneSecin

OneSecOut TxFrameRef

RxFrameRef



SONET S

TS-3¢/STM-1 Framer

Overhead-Section octets supported

AL/A2

Jo

20, 20
Bl
D1, D2, D3

Transmit Receive

F6/28 Monitor out-of-

or disable 00 frame state machine
01 or 64-byte Monitor Rx trace buffer,

trace buffer interrupt on change

02, 03 or via register Not checked
Calculated, error insertion  Checked, errors counted

HDLC data link formatter
(WAN only)

HDLC data link formatter
(WAN only)

Data Link Features(WAN only)

e Internal HDLC formatter provided to
service 192 kbps data link

* Provides all bit-level processing

* Zero insertion and deletion

* Flag generation and detection

* Abort generation and detection

* 16/32-bit CRC calculation and checking

« 8-octet transmit and receive buffers

« Control/status register interface to local processor
* Example software drivers available

Overhead-Line octets supported

H1/H2
H3
B2
K1/K2

S1

M1

Transmit Receive
620A/93FF pointer

Set to 00

Full GR.253 pointer processor
Used in pointer processor

Calculated, error insertion Checked, errors counted

Insertable, via register Checked, interrupt on change
(WAN only)

Insertable, via register Checked, interrupt on change
(WAN only)

Line FEBE inserted Checked, errors counted

Overhead-Path octets supported

J1

B3
C2
G1

Transmit Receive

00 or 64-byte
trace buffer

Monitor Rx trace buffer,
Interrupt on change

Calculated, error insertion Checked, errors counted
13 hex for ATM mapping Checked for 01 or 13

Path FEBE, RDI inserted

Checked, errors counted, status

Support for Automatic Protection
Switching (APS) (WAN only)

Register control allows for support of APS

K1/K2 Transmit control register allows transmission of
any value

Separate control bits for AIS, line FERF

K1/K2 receive status register allows observation of
incoming octet values

Maskable interrupt on any change in received value

Software interrupt routine can easily implement
APS protocol

Signal Fail/Signal Detect BER threshold monitoring

SONET Framer Functions

Recovers frame location using F6/28 framing patterns
Processes pointer to locate payload envelope
Provides OFF, LOP, AIS status

Provides frame and payload position information
to other blocks

Generates clocks and frame counters
Maps cell data into payload envelope
Generates all section, line, and path overhead and alarms
Scrambles data for transmission

Detects and integrates alarms for reporting in
status registers

Detects BIP and FEBE errors for error counters
Recovers HDLC data link. (WAN only)

RS8234 SAR RS8250 PHY
UTOPIA Bus
(TOPYA Bus »{ UTOPIA Interface
Local Bus Local Bus Microprocessor
Interface Interface
PCI Interface PMD Interface
: |
PCI Bus SRAM PMD
Device

Fiber or Cat 5

RS8250 Application Block Diagram
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RS8250 EVS ATM Evaluation System Block Diagram

Cell Alignment Framer
e Recovers cell alignment from HEC
* Performs HEC error correction

e Matches idle/desired cell headers and generates write
strobes and cell sync for UTOPIA interface

e Generates cell status bits, cell counts, and error counts
e Reads cell data from UTOPIA FIFO

e Inserts headers and generates HEC

e Inserts idle cells when no traffic is ready

Control and Status

Microprocessor Interface

e SRAM-like interface mode with high-performance or
low-power access selection

e Glueless Bt8230/3 and RS8234 SAR interface mode
e 8-bit data bus
e Open-drain interrupt output

Serial
170

4 Slots

Counters/Status and Interrupt Registers
e Summary interrupt indications

< Configuration of interrupt enables

< One-second status latching

e One-second counter latching

Evaluation Systems
Rockwell developed the RS8250 ATM Evaluation System (EVS)

to provide full evaluation capability for the RS8250 PHY chip.
This system also serves as a reference design, which greatly
shortens the total design cycle time for ATM system designers.
The RS8250EVS is a full-scale platform, which can be used to
facilitate development of embedded system designs.

The RS8250EVS consists of a complete ATM UNI interface on a
PCI card (the RS8250EVM) and a host processor board with dual
PCI buses mounted in a chassis with power supply and integral
system software. A total of eight PCI slots are provided. The
system board is manufactured by Cyclone Microsystems.

jitter requirements (WAN only) fields supported)

inputs and outputs RS8234 SARs

* HDLC controller

* 8K, 19.44M or 155.52M selectable sync * Glueless interface to the Bt8230/3 and

* UTOPIA Level 2 interface * Microprocessor interface emulates an 8-bit SRAM
with 32-bit aligned addressing

e 24-bit internal statistics counters

Product Features * Multi-PHY capability (1,2 or 4) * Package: 128 TQFP (RS8250/1 only)
e ATM Forum WIRE PMD interface * 3.3V power supply « Industrial temperature range (-40° to 85° C)
* Clock recovery, conforms to GR-253-CORE * SONET overhead processing (UNI & B-ICI « JTAG compliant

Applications

* ATM WAN ports

* ATM switches

* ATM LAN equipment
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For more information:
Call 1-800-854-8099

International information:
Call 1-714-221-6996

Worldwide Headquarters
Rockwell Semiconductor
Systems Inc.

4311 Jamboree Road,
P.0. Box C

Newport Beach, CA
92658-8902

Phone: (714) 221-4600
Fax: (714) 221-6375

US Northwest/

Pacific Northwest
Phone: (408) 249-9696
Fax: (408) 249-7113

US Los Angeles
Phone: (805) 376-0559
Fax: (805) 376-8180

US Southwest
Phone: (714) 222-9119
Fax: (714) 222-0620

US North Central
Phone: (630) 773-3454
Fax: (630) 773-3907

US South Central
Phone: (972) 479-9310
Fax: (972) 479-9317

European Headquarters
Rockwell Semiconductor
Systems S.A.S.

Les Taissounieres B1

1680 Route des Dolines BP 283
06905 Sophia Antipolis Cedex
France

Phone: (33) 4.93.00.33.35
Fax: (33) 4.93.00.33.03

US Northeast
Phone: (508) 692-7660
Fax: (508) 692-8185

US Southeast

Phone: (770) 246-8283
Fax: (770) 246-0018 Europe Central

Phone: (49-89) 829-1320
US Florida/South America Fax: (49-89) 834-2734
Phone: (813) 799-8406
Fax: (813) 799-8306 Europe Mediterranean
Phone: (39-2) 93179911
US Mid-Atlantic Fax: (39-2) 93179913
Phone: (609) 219-7462
Fax: (609) 895-2666 Europe North

Phone: 44(0) 1344 486444

Fax: 44(0) 1344 486555

Europe North (Satellite)
Phone: (972) 9 9524000
Fax: (972) 9 9573732

Europe South
Phone: (33-1) 49 06 39 80
Fax: (33-1) 49 06 39 90

APAC Headquarters
Rockwell International
Manufacturing Pte. Ltd.
1 Kim Seng Promenade
#09-01 East Tower
Great World City
Singapore 237994
Phone: (65) 737-7355
Fax: (65) 737-9077

Australia
Phone: (61-2) 9869-4088
Fax: (61-2) 9869-4077

China
Phone: 86-21-6361-2515
Fax: 86-21-6361-2516

Hong Kong
Phone: (852) 2 827-0181
Fax: (852) 2 827-6488

India
Phone: (91-11) 692-4780
Fax: (91-11) 692-4712

Korea
Phone: (82-2) 565-2880
Fax: (82-2) 565-1440

Taiwan Headquarters
Rockwell International
Taiwan Company Limited
Room 2808

International Trade Building

333, Keelung Road, Section 1

Taipei, Taiwan, 10548 ROC
Phone: (886-2) 2-720-0282
Fax: (886-2) 2-757-6760

Japan Headquarters
Rockwell International

Japan Company Limited
Shimomoto Building
1-46-3 Hatsudai, Shibuya-ku
Tokyo, 151 Japan

Phone: (81-3) 5371 1520
Fax: (81-3) 5371 1501
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