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ATM/Packet PHYs for DS3/E3/STS-1
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GENERAL DESCRIPTION

The DS3161, DS3162, DS3163, and DS3164
(DS316x) integrate  ATM  cell/HDLC  packet
processor(s) with DS3/E3 framer(s) to map/demap
ATM cells or packets into as many as four DS3/E3
digital lines with DS3-framed, E3-framed, or clear-
channel data streams on per-port basis.

APPLICATIONS

Access Concentrators Multiservice Access
SONET/SDH ADM Platform (MSAP)
SONET/SDH Muxes Multiservice Protocol
PBXs Platform (MSPP)

Digital Cross Connect ATM and Frame Relay

Test Equipment Equipment

Routers and Switches PDH Multiplexer/

Integrated Access Demultiplexer
Device (IAD)

ORDERING INFORMATION

PART TEMP RANGE PIN-PACKAGE

400 TE-PBGA (27mm x

DS3161 0°C10+70°C  57mm, 1.27mm pitch)

400 TE-PBGA (27mm x

DS3161N  -40°C to +85°C 27mm, 1.27mm pitch)

400 TE-PBGA (27mm x

DS3162 0°Ct0+70°C  57mm, 1.27mm pitch)

400 TE-PBGA (27mm x

DS3162N  -40°C to +85°C 27mm, 1.27mm pitch)

400 TE-PBGA (27mm x

DS3163 0°Cto+70°C 27mm, 1.27mm pitch)

400 TE-PBGA (27mm x

DS3163N  -40°C to +85°C 27mm, 1.27mm pitch)

400 TE-PBGA (27mm x

DS3164 0°Cto +70°C 27mm, 1.27mm pitch)

400 TE-PBGA (27mm x

DS3164N  40°Cto+85°C 7 =y )

Note: Add the “+” suffix for the lead-free package option.
POS-PHY and POS-PHY Level 3 are trademarks of PMC-Sierra, Inc.
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FEATURES

= Single (DS3161), Dual (DS3162), Triple
(DS3163), or Quad (DS3164) ATM/Packet PHYs
for DS3, E3, and Clear-Channel 52Mbps (CC52)

= Pin Compatible for Ease of Port Density
Migration in the Same PC Board Platform

= Each Port Independently Configurable

= Universal PHYs Map ATM Cells and/or HDLC
Packets into DS3 or E3 Data Streams

=  UTOPIA L2/L3 or POS-PHY™ L2/L3 or SPI-3
Interface with 8-, 16-, or 32-Bit Bus Width

=  66MHz UTOPIA L3 and POS-PHY L3 Clock
=  52MHz UTOPIA L2 and POS-PHY L2 Clock

= Ports Independently Configurable for Cell or
Packet Traffic in POS-PHY Bus Modes

= Direct, PLCP, DSS, and Clear-Channel Cell
Mapping
= Direct and Clear-Channel Packet Mapping

= On-Chip DS3 (M23 or C-Bit) and E3 (G.751 or
G.832) Framer(s)

=  Ports Independently Configurable for DS3, E3
(Full or Subrate) or Arbitrary Framing Protocols
Up to 52Mbps

=  Programmable (Externally Controlled or
Internally Finite State Machine Controlled)
Subrate DS3/E3

Note: Some revisions of this device may incorporate deviations from published specifications known as errata. Multiple revisions of any device
may be simultaneously available through various sales channels. For information about device errata, click here: www.maxim-ic.com/errata.

REV: 113006
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FEATURES (continued)
Full-Featured DS3/E3/PLCP Alarm Generation

and Detection

Built-In HDLC Controllers with 256-Byte FIFOs
for Insertion/Extraction of DS3 PMDL, G.751 Sn
Bit, and G.832 NR/GC Bytes and PLCP NR/GC

Bytes

Large Performance-Monitoring Counters for
Accumulation Intervals of at Least 1 Second

Flexible Overhead Insertion/Extraction Ports for
DS3, E3, and PLCP Framers

Pin and Software Compatible with DS3181—
DS3184 Single—Quad ATM/Packet PHY's with

=  On-Chip BERTSs for PRBS and Repetitive Pattern
Generation, Detection, and Analysis

Built-In LIUs and DS3171-DS3174 Single—Quad
DS3/E3 Single-Chip Transceivers—Framers and
LIUs

DETAILED DESCRIPTION

The DS3161 (single), DS3162 (dual), DS3163 (triple), and DS3164 (quad) PHYs perform all the functions
necessary for mapping/demapping ATM cells and/or packets into as many as four DS3 (44.736Mbps) framed, E3
(34.368Mbps) framed, or 52Mbps clear-channel data streams. Dedicated cell processor and packet processor
blocks prepare outgoing cells or packets for transmission and check incoming cells or packets upon arrival. Built-in
DS3/E3 framers transmit and receive cell/packet data in properly formatted M23 DS3, C-bit DS3, G.751 E3, or
G.832 E3 data streams. PLCP framers provide legacy ATM transmission-convergence support. DSS scrambling is
performed for clear-channel ATM cell support. With integrated hardware support for both cells and packets, the
DS316x DS3/E3 ATM/Packet PHYs provide system-on-chip solutions (from DS3/E3/STS-1 digital lines to
ATM/Packet UTOPIA/POS-PHY Level 2/3 system switch) for universal high-density line cards in the unchannelized
DS3/E3/clear-channel DS3 ATM/Packet applications. Unused functions can be powered down to reduce device
power. The DS316x ATM/Packet PHYs with embedded framers conform to the telecommunications standards
listed in Section 4.

1 BLOCK DIAGRAM
Figure 1-1 shows the functional block diagram of one channel ATM/Packet PHY.

Figure 1-1. DS316x Functional Block Diagram
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APPLICATIONS

Access Concentrators
Multi-Service Access Platforms
ATM and Frame Relay Equipment
Routers and Switches
SONET/SDH ADM
SONET/SDH Muxes

PBXs

Digital Cross Connect

PDH Multiplexer/Demultiplexer
Test Equipment

Integrated Access Device (IAD)

Figure 2-1 and Figure 2-2 show applications for the DS3164 as four-port unchannelized ATM and packet DS3/E3

line cards, respectively.

Figure 2-1. Four-Port Unchannelized ATM over DS3/E3/CC52 Line Card
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Figure 2-2. Four-Port Unchannelized HDLC over DS3/E3/CC52 Line Card
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3 FEATURE DETAILS

The following sections describe the features provided by the DS3161 (single), DS3162 (dual), DS3163 (triple), and
DS3164 (quad) PHYs.

3.1

Each port independently configurable

Universal PHYs map ATM cells and/or HDLC packets into DS3 or E3 data streams

UTOPIA L2/L3 or POS-PHY L2/L3 OR SPI-3 interface with 8-, 16-, or 32-bit bus

66MHz UTOPIA L3 and POS-PHY L3 clock

52MHz UTOPIA L2 and POS-PHY L2 clock

Ports independently configurable for cell or packet traffic in POS-PHY bus modes

Direct, PLCP, DSS, and clear-channel cell mapping

Direct and clear-channel packet mapping

On-chip DS3 (M23 or C-bit) and E3 (G.751 or G.832) framer(s)

Ports independently configurable for DS3, E3 (full or sub-rate) or arbitrary framing protocols up to 52 Mbps
Programmable (externally controlled or internally finite state machine controlled) subrate DS3/E3

Full featured DS3/E3/PLCP alarm generation and detection

Built-in HDLC controllers with 256-byte FIFOs for the insertion/extraction of DS3 PMDL, G.751 Sn bit and
G.832 NR/GC bytes, and PLCP NR/GC bytes

On-chip BERTSs for PRBS and repetitive pattern generation, detection, and analysis

Large performance-monitoring counters for accumulation intervals of at least 1 second

Flexible overhead insertion/extraction ports for DS3, E3, and PLCP framers

Loopbacks include line, diagnostic, framer, payload, terminal, and system interface with capabilities to insert
AIS in the directions away from loopback directions

Ports can be disabled to reduce power

Integrated Clock Rate Adapter to generate the remaining internally required 44.736MHz (DS3), 34.368MHz
(E3), and 52MHz (arbitrary framing at up to 52 Mbps) from a single clock reference source at one of those
three frequencies

Pin and Software Compatible with DS3181-DS3184 Single—Quad ATM/Packet PHY's with Built-In LIUs and
DS3171-DS3174 Single—Quad DS3/E3 Single-Chip Transceivers—Framers and LIUs

8/16-bit generic microprocessor interface

Low power (1.6W typ) 3.3V operation (5V tolerant I/O)

Small high-density thermally enhanced BGA packaging (TE-PBGA) with 1.27mm pin pitch

Industrial temperature operation: -40°C to 85°C

IEEE1149.1 JTAG test port

Global Features

System interface configurable for UTOPIA L2 / UTOPIA L3 for ATM cell traffic or POS-PHY L2 / POS-PHY L3
or SPI-3 for HDLC packets or mixed packet/cell traffic
Supports the following transmission protocols:
e Direct-mapped ATM over DS3 or sub-rate DS3
PLCP-mapped ATM over DS3
Direct-mapped ATM over G.751 E3 or sub-rate G.751 E3
PLCP-mapped ATM over G.751 E3
Direct-mapped ATM over G.832 E3 or sub-rate G.832 E3
Bit or byte synchronous (octet-aligned) direct-mapped ATM over externally-defined frame formats up to
52 Mbps
Clear-channel ATM (cell-based physical layer) at line rates up to 52 Mbps
Clear-channel ATM DSS at line rates up to 52 Mbps
Direct-mapped HDLC over DS3 or sub-rate DS3
Direct-mapped HDLC over G.751 E3 or sub-rate G.751 E3
Direct-mapped HDLC over G.832 E3 or sub-rate G.832 E3
Bit or byte synchronous (octet-aligned) direct-mapped HDLC over externally-defined frame formats up
to 52 Mbps
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e Clear-channel HDLC at line rates up to 52 Mbps
In UTOPIA bus mode, ports are independently configurable for any ATM protocol
In POS-PHY bus mode, ports are independently configurable for any ATM or HDLC protocol
Programmable to support internally or externally controlled sub-rate DS3 or E3 on any ports
Supports gapped 52 MHz clock rates for signals embedded in SONET/SDH
Optional transmit loop timed clock(s) mode usingthe associated port’s receive clock(s)
Optional transmit clock mode using references generated by the internal Clock Rate Adapter (CLAD)
Requires only a single reference clock for all three data rates using internal CLAD
Clock, data and control signals can be inverted for a direct interface to many other devices
Detection of loss of transmit clock and loss of receive clock
Automatic one-second, external or manual update of performance monitoring counters
Each port can be placed into a low-power standby mode when not being used
Framing and line code error insertion available

3.2 Receive DS3/E3 Framer Features

3

Frame synchronization for M23 or C-bit Parity DS3,or G.751 E3 or G.832 E3

B3ZS/HDB3/AMI decoding

Detection and accumulation of bipolar violations (BPV), code violations (CV), excessive zeroes occurrences
(EXZ), F-bit errors, M-bit errors, FAS errors, LOF occurrences, P-bit parity errors, CP-bit parity errors, BIP-8
errors, and far end block errors (FEBE)

Detection of RDI, AIS, DS3 idle signal, loss of signal (LOS), severely errored framing event (SEFE), change of
frame alignment (COFA), receipt of B3ZS/HDB3 codewords, DS3 application ID bit,DS3 M23/C-bit format
mismatch, G.751 national bit, and G.832 RDI (FERF), payload type, and timing marker bits

HDLC port for DS3 path maintenance data link (PMDL), G.751 national bit or G.832 NR or GC channels

FEAC port for DS3 FEAC channel

16-byte Trail Trace Buffer port for G.832 trail access point identifier

DS3 M23 C bits, and stuff bits configurable as payload or overhead, stored in registers for software inspection
Most framing overhead fields presented on the receive overhead port

Support for internal and external subrate DS3/E3 control (Fractional DS3/E3)

.3 Receive PLCP Framer Features

PLCP frame synchronization

C1 cycle/stuff counter interpretation

Detection of out of frame (OOF), BIP-8 errors, FEBE and RAI (Yellow Signal)

Frame timing can be presented on the GPIO2 output pin or used as the transmit PLCP reference
All path overhead fields presented on the PLCP receive overhead port

HDLC port for data link messages on F1, M1 or M2 bytes

Trail Trace port for trace messages on F1 byte

3.4 Receive Cell Processor Features

HEC-based cell delineation within the DS3/E3 frame, the PLCP frame, an externally defined frame, or the
entire line bandwidth

Cell de-scrambling using the self-synchronizing scrambler (x43+1) for ATM over DS3/E3

Distributed Sample Scrambler (DSS) for clear-channel ATM (cell-based physical layer)

HEC error detection and correction; HEC discard

Filtering of idle, unassigned and/or invalid cells (provisionable)

Header pattern comparison vs. 32-bit header pattern and mask registers; counting of matching or non-
matching cells; discard of matching or non-matching cells

Four-cell Receive FIFO

Controls include enables/disables/settings for: cell processing, coset polynomial addition, error correction,
erred cell extraction, cell de-scrambling, idle/unassigned/invalid cell filtering, header pattern match
counting/discarding, LCD integration time

Status fields include: out of cell delineation (OCD), loss of cell delineation (LCD) and receipt of idle,
unassigned, invalid, erred, corrected or header-pattern-match cells
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3

3

Performance monitoring counters for forwarded cells, corrected cells, uncorrectable cells, header pattern
match/no-match cells, and filtered idle/unassigned/invalid cells
Octet alignment option for externally defined frame formats

.5 Receive Packet Processor Features

Packet de-scrambling using the self-synchronizing scrambler (x**+1)

Flag detection, packet delineation, and inter-frame fill discard (flags and all-ones)

Packet abort detection and accumulation

Bit or octet de-stuffing

FCS checking (16-bit or 32-bit), error accumulation, and FCS discard

Packet size checking vs. programmable minimum and maximum size registers

Abort declaration for packets with non-integral number of bytes

Controls include enables/disables/settings for: packet processing, de-scrambling, 16/32-bit FCS, filtering of
FCS erred packets, FCS discard, minimum/maximum packet size

Status fields include: receipt of FCS erred packet, aborted packet, size violation packet, non-integer-length
packets

Performance monitoring counters for forwarded packets, forwarded bytes, aborted bytes, FCS erred packets,
aborted packets, size violation packets (min, max, non-integer-length)

Octet alignment with octet de-stuffing option for externally defined frame formats

.6 Receive FIFO Features

Storage capacity for four cells or 256 bytes of packet data per port
Programmable port address

Programmable fill level thresholds

Underflow and overflow status indications

3.7 Receive System Interface Features

UTOPIA L2 / UTOPIA L3 interface in cell mode, POS-PHY L2 / POS-PHY L3 or SPI-3 interface in packet or
mixed traffic modes

8, 16, or 32-bit data bus at clock rates from 10 MHz to 66 MHz (52 MHz in L2 modes)

Polled and direct cell available outputs

Controls include enables/disables/settings for: HEC transfer, signal inversions, parity enable/polarity, cell
available de-assertion time

3.8 Transmit System Interface Features

UTOPIA L2 / UTOPIA L3 interface in cell mode, POS-PHY L2 / POS-PHY L3 or SPI-3 interface in packet or
mixed traffic modes

8, 16, or 32-bit data bus at clock rates from 10 MHz to 66 MHz (52 MHz in L2 modes)

Polled and direct cell available outputs

Controls include enables/disables/settings for: HEC transfer, signal inversions, parity enable/polarity, cell
available de-assertion time

3.9 Transmit FIFO Features

Storage capacity for four cells or 256 bytes of packet data per port
Programmable port address

Programmable fill level thresholds

Underflow and overflow status indications

3.10 Transmit Cell Processor Features

Programmable fill cell type

HEC calculation and insertion/overwrite, including coset addition

Cell scrambling using the self-synchronizing scrambler (x43+1 ) for ATM over DS3/E3
Distributed Sample Scrambler (DSS) for clear-channel ATM (cell-based physical layer)
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Single-bit and multiple-bit header error insertion for diagnostics

Controls include enables/disables/settings for: cell processing, HEC insertion, coset polynomial addition, cell
scrambling, fill cell type, error insertion type/rate/count, HEC bit corruption

Counter for number of cells read from the transmit FIFO

Cell mapping into the DS3/E3 frame, the PLCP frame, an externally defined frame, or the entire line bandwidth
Octet alignment option for externally defined frame formats

.11 Transmit Packet Processor Features

FCS calculation (16-bit or 32-bit) and insertion/overwrite

Programmable FCS error insertion for diagnostics

Bit or octet stuffing

Programmable inter-frame fill insertion (flags or all-ones)

Automatic packet abort insertion

Packet scrambling using the self-synchronizing scrambler (x43+1)

Controls include enables/disables/settings for: packet processing, FCS insertion or overwrite, 16/32-bit FCS,
inter-frame fill type/length, scrambling, FCS error insertion type/rate/count

Counters for number of packets and bytes read from the transmit FIFO

Octet alignment with octet stuffing option for externally defined frame formats

3.12 Transmit PLCP Formatter Features

Insertion of FAS bytes (A1, A2), path overhead identification (POI) bytes, and path overhead bytes

Generation of BIP-8 (B1), FEBE and RAI (G1)

C1 cycle/stuff counter generation referenced to GPIO4 input pin, referenced to the received PLCP timing, or
based on an 8 kHz division of one of the clock sources

Automatic or manual insertion of FAS errors, BIP-8 errors

All path overhead fields can be sourced from the PLCP transmit overhead port

HDLC port for data link messages on F1, M1 or M2 bytes

Trail Trace port for trace messages on F1 byte

3.13 Transmit DS3/E3 Formatter Features

Insertion of framing overhead for M23 or C-bit parity DS3,or G.751 E3 or G.832 E3

B3ZS/HDB3 encoding

Generation of RDI, AIS, and DS3 idle signal

Automatic or manual insertion of bipolar violations (BPVs), excessive zeroes (EXZ) occurrences, F-bit errors,
M-bit errors, FAS errors, P-bit parity errors, CP-bit parity errors, BIP-8 errors, and far end block errors (FEBE)
HDLC port for DS3 path maintenance data link (PMDL), G.751 national bit or G.832 NR or GC channels

FEAC port for DS3 FEAC channel can be configured to send one codeword, one codeword continuously, or
two different codewords back-to-back to send DS3 Line Loopback commands

16-byte Trail Trace Buffer port for the G.832 trail access point identifier

Insertion of G.832 payload type, and timing marker bits from registers

DS3 M23 C bits configurable as payload or overhead; as overhead they can be controlled from registers or the
transmit overhead port

Most framing overhead fields can be sourced from transmit overhead port

Formatter bypass mode for clear channel or externally defined format applications

Support for subrate DS3/E3, internally or externally controlled (Fractional DS3/E3)

3.14 Clock Rate Adapter Features

Generation of the internally needed DS3 (44.736 MHz), E3 (34.368 MHz), and STS-1(51.84 MHz) clocks a
from single input reference clock

Input reference clock can be 51.84 MHz, 44.736MHz or 34.368 MHz

Derived clocks can be transmitted off-chip for external system use

Standards compliant jitter and wander requirements.
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3.15 HDLC Overhead Controller Features

Each port has a dedicated HDLC controller for DS3/E3 framer or PLCP link management

256-byte receive and transmit FIFOs

Handles all of the normal Layer 2 tasks including zero stuffing/de-stuffing, FCS generation/checking, abort
generation/checking, flag generation/detection, and byte alignment

Programmable high and low water marks for the transmit and receive FIFOs

Terminates the Path Maintenance Data Link in DS3 C-bit Parity mode and optionally the G.751 Sn bit or the
G.832 NR or GC channels or PLCP F1, M1 or M2 bytes

RX data is forced to all ones during LOS, LOF and AIS detection to eliminate false packets

3.16 FEAC Controller Features

Each port has a dedicated FEAC controller for DS3/E3 link management

Designed to handle multiple FEAC codewords without Host intervention

Receive FEAC automatically validates incoming codewords and stores them in a 4-byte FIFO

Transmit FEAC can be configured to send one codeword, one codeword continuously, or two different
codewords back-to-back to send DS3 Line Loopback commands

Terminates the FEAC channel in DS3 C-Bit Parity mode and optionally the Sn bit in E3 mode

3.17 Trail Trace Buffer Features

Each port has a dedicated Trail Trace Buffer for E3-G.832 or DS3/E3 PLCP link management

Extraction and storage of the incoming G.832 or PLCP trail access point identifier in a 16-byte receive register
Insertion of the outgoing trail access point identifier from a 16-byte transmit register

Receive trace identifier unstable status indication

3.18 Bit Error Rate Tester (BERT) Features

Each port has a dedicated BERT tester

Generation and detection of pseudo-random patterns and repetitive patterns from 1 to 32 bits in length

Pattern insertion/extraction in PLCP payload, DS3/E3 payload, DS3/E3 fractional payload or entire data stream
to and from the line interface

Large 24-bit error counter allows testing to proceed for long periods without host intervention

Errors can be inserted in the generated BERT patterns for diagnostic purposes (single bit errors or specific bit-
error rates)

3.19 Loopback Features

Analog interface loopback — ALB (transmit to receive)

Line facility loopback — LLB (receive to transmit) with optional transmission of unframed all-one AIS payload
toward system/trunk interface

Framer diagnostic loopback — DLB (transmit to receive) with automatic transmission of DS3 AIS or unframed
all-one AIS signal toward line/tributary interface(s)

DS3/E3 framer payload loopback — PLB (receive to transmit) with optional transmission of unframed all-one
AIS payload toward system/trunk interface

System interface loopback — SLB (transmit to receive)

Simultaneous line facility loopback and framer diagnostic loopback

3.20 Microprocessor Interface Features

Multiplexed or non-multiplexed address bus modes
8 or 16-bit data bus modes

Byte swapping option in 16-bit data bus mode
Read/Write and Data Strobe modes

Ready handshake output signal

Global reset input pin

Global interrupt output pin
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Two programmable 1/O pins per port

3.21 Subrate Features (Fractional DS3/E3)

Independent per port built-in support for subrate DS3 or E3

Independent subrate operation for both RX and TX data paths

Subrate operation for each channel is totally independent from the other channels’ operation, i.e. all subrate
functions within the device are mutually exclusive

Three distinct subrate algorithms:

e (FFRAC) Externally controlled with DS3 or E3 payload manipulating capability

e (XFRAC) Externally controlled with flexible DS3 or E3 data rate reduction capability

¢ (IFRAC) Internally controlled with simple DS3 or E3 data rate reduction capability

Subrate algorithm selection is on per port basis

Internal subrate mechanism allows down to bit-level granularity of the DS3 or E3 payload

3.22 Test Features

Five pin JTAG port

All functional pins are inout pins in JTAG mode

Standard JTAG instructions: Sample/Preload, Bypass, Extest, Clamp, HighZ, Idcode
RAM BIST on all internal RAM

Hi-Z pin to force all digital output and inout pins into HIZ

TEST pin for manufacturing scan test modes
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4 STANDARDS COMPLIANCE

Table 4-1. Standards Compliance

SPECIFICATION

SPECIFICATION TITLE

ANSI
T1.102-1993 Digital Hierarchy — Electrical Interfaces
T1.107-1995 Digital Hierarchy — Formats Specification
T1.231-1997 Digital Hierarchy — Layer 1 In-Service Digital Transmission Performance Monitoring
T1.404-1994 Network-to-Customer Installation — DS3 Metallic Interface Specification
Broadband ISDN — Physical Layer Specification for User-Network Interfaces Including
T1.646-1995
DS1/ATM
ATM Forum

af-phy-0034.000

E3 Public UNI, August, 1995

af-phy-0039.000

UTOPIA Level 2, Version 1.0, June, 1995

af-phy-0043.000

A Cell-Based Transmission Convergence Sublayer for Clear-Channel Interfaces,
November, 1995

af-phy-0054.000

DS3 Physical Layer Interface Specification, January, 1996

af-phy-0136.000

UTOPIA L3 Physical Layer Interface, November, 1999

af-phy-0143.000

Frame-based ATM Interface (Level 3), March, 2000

af-bici-0013.003

BISDN Inter Carrier Interface (B-ICl) Specification Version 2.0 (Integrated), December, 1995

ETSI

Business TeleCommunications; 34Mbps and 140Mbits/s digital leased lines (D34U, D34S,

ETS 300 686 D140U and D140S); Network interface presentation, 1996
Transmission and Multiplexing (TM); Generic frame structures for the transport of various
ETS 300 337 signals (including Asynchronous Transfer Mode (ATM) cells and Synchronous Digital

Hierarchy (SDH) elements) at the ITU-T Recommendation G.702 hierarchical rates of 2 048
kbit/s, 34 368 kbit/s and 139 264 kbit/s, Second Edition, June, 1997

ETS EN 300 689

Access and Terminals (AT); 34Mbps Digital Leased Lines (D34U and D34S); Terminal
equipment interface, July 2001

Business TeleCommunications (BTC); 34 Mbps digital leased lines (D34U and D34S),

ETS 300 689 Terminal equipment interface, V 1.2.1, 2001-07
IETF
RFC 1661 The Point-to-Point Protocol (PPP), July, 1994
RFC 1662 PPP in HDLC-like Framing, July, 1994
RFC 2496 Definition of Managed Objects for the DS3/E3 Interface Type, January, 1999
ISO
ISO 3309:1993 Information Technology — Telecommunications & information exchange between systems —
' High Level Data Link Control (HDLC) procedures — Frame structure, Fifth Edition, 1993
ITU-T
G.703 Physical/Electrical Characteristics of Hierarchical Digital Interfaces, 1991
G.704 Synchronous Frame Structures Used at 1544, 6312, 2048, 8488 and 44 736 kbit/s
' Hierarchical Levels, July, 1995
G.751 Digital Multiplex Equipment Operating at the Third Order Bit Rate of 34,368 kbit/s and the
' Fourth Order bit Rate of 139,264 kbit/s and Using Positive Justification, 1993
Loss Of Signal (LOS) and Alarm Indication Signal (AlS) Defect Detection and Clearance
G.775 o
Criteria, November, 1994
G.804 ATM Cell Mapping Into Plesiochronous Digital Hierarchy (PDH), November, 1993
The Control of Jitter and Wander Within Digital Networks Which are Based on the 2048
G.823 ) ;
kbit/s Hierarchy, 1993
The Control of Jitter and Wander within Digital Networks that are Based on the 1544kbps
G.824 ;
Hierarchy, 1993
G 832 Transport of SDH Elements on PDH Networks — Frame and Multiplexing Structures,

November, 1995
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SPECIFICATION

SPECIFICATION TITLE

1.432

B-ISDN User-Network Interface — Physical Layer Specification, March, 1993

Error Performance Measuring Equipment Operating at the Primary Rate and Above,

0.151 October, 1992
Q.921 ISDN User-Network Interface — Data Link Layer Specification, March 1993
OIF
System Packet Interface Level 3 (SPI-3): OC-48 System Interface for Physical and Link
OIF-SPI3-01.0 .
Layer Devices
Saturn® Group
POS-PHY™ Level 2 Packet Over SONET Interface Specification for Physical Layer
POS-PHY L2 .
Devices, December, 1998
POS-PHY Level 3 Packet Over SONET Interface Specification for Physical and Link Layer
POS-PHY L3 .
Devices, June, 2000
Telcordia
GR-253-CORE SONET Transport Systems: Common Generic Criteria, Issue 2, December 1995
GR-499-CORE Transport Systems Generic Requirements (TSGR): Common Requirements, Issue 2,
December 1998
GR-820-CORE Generic Digital Transmission Surveillance, Issue 1, November 1994
IEEE

IEEE Std 1149-
1990

IEEE Standard Test Access Port and Boundary-Scan Architecture, (Includes IEEE Std
1149-1993) October 21, 1993

Saturn is a registered trademark of PMC-Sierra, Inc.
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5 ACRONYMS AND GLOSSARY

Definition of the terms used in this datasheet:

Acronyms

ATM — Asynchronous Transfer Mode

CC52 — Clear-Channel 52 Mbps (STS-1 Clock Rate)
CLAD - Clock Rate Adapter

CLR - Clear-Channel Mode

DSS - Distributed Sample Scrambler

FFRAC - Flexible Fractional Mode

FRM — Frame Mode

HDLC — High Level Data Link Control

IFRAC - Internal Fractional Mode

OHM - Overhead Mask mode for externally defined framing
PLCP — Physical Layer Convergence Protocol

SPI-3 — same as POS-PHY L3

XFRAC - External Fractional Mode

Glossary

Cell - ATM cell

Clear Channel — A datastream with no framing included

Fractional — Uses only a portion of available payload for data, also known as subrate
Octet Aligned — Byte aligned

Packet — HDLC packet

Subrate — See Fractional

Un-channelized — See Clear Channel
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6 MAJOR OPERATIONAL MODES

The major operational modes are determined by the FM[5:0] framer mode bitsand a few other control bits. Unused
features are powered down and the data paths are held in reset. The configuration registers of the unused features
can be written to and read from. The function of some IO pins change in different operational modes. The line
interface operational modes are determined by the LM bit.

6.1 DS3/E3 ATM/Packet Mode

DS3/E3 ATM/Packet mode is a normal mode of operation for the DS316x device, which maps/de-maps ATM cells
or packet data into a DS3 or E3 data stream via the selected mapping mode. Major functional blocks for the
DS3/E3 ATM/Packet mode are shown in Figure 6-1. Mapping configuration is programmable on per port basis and
is shown in Table 6-1.

Table 6-1. DS3/E3 ATM/Packet Mode Configuration Registers

MODE

FM[5:0]

SIM[1:0]
GL.CR1

PMCPE
PORT.CR2

UTOPIA L2 ATM

0XX000

00

X

UTOPIA L3 ATM

0XX000

01

POS-PHY L2 ATM

0XX000

10

POS-PHY L3 ATM

0XX000

11

POS-PHY L2 Packet

0XX000

10

POS-PHY L3 Packet

0XX000

11

oo_\_\x

Figure 6-1. DS3/E3 ATM/Packet Mode
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6.2 DS3/E3 ATM/Packet—OHM Mode

DS3/E3 ATM/Packet—OHM Mode is a normal mode of operation for the DS316x device, which maps/de-maps
ATM cells or packet data into a DS3 or E3 data stream, supporting externally defined framing protocols. Major
functional blocks for the DS3/E3 ATM/Packet—OHM Mode are shown in Figure 6-2. Mapping configuration is

programmable on per port basis and is shown in Table 6-2.

Table 6-2. DS3/E3 ATM/Packet—OHM Mode Configuration Registers

MODE FM[5:0] w PORS or2
UTOPIA L2 ATM 0XX001 00 X
UTOPIA L3 ATM 0XX001 01 X
POS-PHY L2 ATM 0XX001 10 1
POS-PHY L3 ATM 0XX001 11 1
POS-PHY L2 Packet 0XX001 10 0
POS-PHY L3 Packet 0XX001 11 0

Figure 6-2. DS3/E3 ATM/Packet—OHM Mode
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6.3 DS3/E3 Internal Fractional (Subrate) ATM/Packet Mode

DS3/E3 Internal Fractional Mode allows subrate datastreams to be inserted into a DS3 or E3 line, with the
fractional overhead internally controlled. Major functional blocks for the DS3/E3 Internal Fractional Mode are
shown in Figure 6-3. Mapping configuration is programmable on per port basis and is shown in Table 6-3.

The “-OHM” modes are not allowed in fractional framing modes since the user is not able to distinguish between
internal framing overhead and external framing overhead bit locations.

Table 6-3. DS3/E3 Internal Fractional (IFRAC) ATM/Packet Mode Configuration Registers

MODE FMISOl | Sl'CRi | poRT CRe
UTOPIA L2 ATM 0XX010 00 X
UTOPIA L3 ATM 0XX010 01 X
POS-PHY L2 ATM 0XX010 10 1
POS-PHY L3 ATM 0XX010 11 1
POS-PHY L2 Packet | OXX010 10 0
POS-PHY L3 Packet | OXX010 11 0

Figure 6-3. DS3/E3 Internal Fractional ATM/Packet Mode
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6.4 DS3/E3 External Fractional (Subrate) ATM/Packet Mode

DS3/E3 External Fractional Mode allows subrate datastreams to be inserted into a DS3 or E3 line, with the
fractional overhead externally controlled. Major functional blocks for the DS3/E3 Internal Fractional Mode are
shown in Figure 6-4. Mapping configuration is programmable on per port basis and is shown in Table 6-4.

The “-OHM” modes are not allowed in fractional framing modes since the user cannot distinguish between internal
framing overhead and external framing overhead bit locations.

Table 6-4. DS3/E3 External Fractional (XFRAC) ATM/Packet Mode Configuration
Registers

MoDE Fisio] | 'kt | porT.cR2
UTOPIA L2 ATM 0XX011 00 X
UTOPIA L3 ATM 0XX011 01 X
POS-PHY L2 ATM 0XX011 10 1
POS-PHY L3 ATM 0XX011 11 1
POS-PHY L2 Packet 0XX011 10 0
POS-PHY L3 Packet 0XX011 11 0

Figure 6-4. DS3/E3 External Fractional ATM/Packet Mode
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6.5 DSB3/E3 Flexible External Fractional (Subrate) Mode Configuration Mode

DS3/E3 Flexible External Fractional Mode allows subrate datastreams to be inserted into a DS3 or E3 line, with the
fractional overhead and payload externally multiplexed. Major functional blocks for the DS3/E3 Flexible External
Fractional Mode are shown in Figure 6-5. Mapping configuration is programmable on per port basis and is shown in
Table 6-5.

The “-OHM” modes are not allowed in fractional framing modes since the user cannot distinguish between internal
framing overhead and external framing overhead bit locations.

Table 6-5. DS3/E3 Flexible External Fractional (Subrate) Mode Configuration Registers

MODE FMISOL | GI'Cri | poRT.CR2
UTOPIA L2 ATM 0XX110 00 X
UTOPIA L3 ATM 0XX110 01 X
POS-PHY L2 ATM 0XX110 10 1
POS-PHY L3 ATM 0XX110 11 1
POS-PHY L2 Packet | OXX110 10 0
POS-PHY L3 Packet | OXX110 11 0

Figure 6-5. DS3/E3 Flexible External Fractional Mode
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6.6 DS3/E3 G.751 PLCP ATM Mode

DS3/E3 G.751 PLCP ATM mode is a nhormal mode of operation for the DS316x device, which maps/de-maps ATM
cells into/from the DS3/E3 PLCP data stream. Major functional blocks for the DS3/E3 ATM/Packet mode are
shown in Figure 6-6. Mapping configuration is programmable on per port basis and is shown in Table 6-6.

The PMCPE configuration bit is ignored when in PLCP mode and ATM cell processing is forced.

Table 6-6. DS3/E3 G.751 PLCP ATM Mode Configuration Registers

MODE FMISOl | Sl'CRi | poRT CRe
UTOPIA L2 ATM 0XX100 00 X
UTOPIA L3 ATM 0XX100 01 X
POS-PHY L2 ATM 0XX100 10 1
POS-PHY L3 ATM 0XX100 11 1
POS-PHY L2 Packet | O0XX100 10 0
POS-PHY L3 Packet | O0XX100 11 0

Figure 6-6. DS3/E3 G.751 PLCP ATM Mode
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6.7 DS3/E3 G.751 PLCP ATM—OHM Mode

DS3/E3 G.751 PLCP ATM—OHM mode is a normal mode of operation for the DS316x device, which maps/de-
maps ATM cells into/from the DS3/E3 PLCP data stream, supporting externally defined framing modes. Major
functional blocks for the DS3/E3 G.751 PLCP ATM — OHM mode are shown in Figure 6-7. Mapping configuration is
programmable on per port basis and is shown in Table 6-7.

The PMCPE configuration bit is ignored when in PLCP mode and ATM cell processing is forced.

Table 6-7. DS3/E3 G.751 PLCP ATM—OHM Mode Configuration Registers

MODE FM[5:0] | SIM[1:0] | ,oRcPC
DS3 UTOPIA L2 ATM 0XX101 00 X
DS3 UTOPIA L3 ATM 0XX101 01 X
DS3 POS-PHY L2 ATM 0XX101 10 X
DS3 POS-PHY L3 ATM 0XX101 11 X
E3G.751 UTOPIAL2 ATM | 010101 00 X
E3G.751 UTOPIAL3ATM | 010101 01 X
E3 G.751 POS-PHY L2 ATM | 010101 10 X
E3 G.751 POS-PHY L3 ATM | 010101 11 X
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Figure 6-7. DS3/E3 G.751 PLCP ATM—OHM Mode
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6.8 Clear-Channel ATM/Packet Mode

The Clear-Channel ATM/Packet Mode maps/de-maps ATM cells or HDLC packets into/from a serial datastream,
bypassing the DS3/E3 formatter/framer. Major functional blocks for the Clear-Channel ATM/Packet Mode are
shown in Figure 6-8. Mapping configuration is programmable on per port basis and is shown in Table 6-8.

Table 6-8. Clear-Channel ATM/Packet Mode Configuration Modes

MODE FMISOl | 5'Cri | pORT.CR2
UTOPIA L2 ATM 1XX0X0 | 00 X
UTOPIA L3 ATM 1XX0X0 | 01 X
POS-PHY L2 ATM 1XX0X0 | 10 1
POS-PHY L3 ATM 1XX0X0 | 11 1
POS-PHY L2 Packet | 1XX0X0 | 10 0
POS-PHY L3 Packet | 1XX0X0 | 11 0

Figure 6-8. Clear-Channel ATM/Packet Modes
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6.9 Clear-Channel ATM/Packet—OHM Mode

The Clear-Channel ATM/Packet—OHM Mode maps/de-maps ATM cells or HDLC packets into/from a serial
datastream, bypassing the DS3/E3 formatter/framer, supporting externally defined framing modes. Major functional
blocks for the Clear-Channel ATM/Packet—OHM Mode are shown in Figure 6-9. Mapping configuration is
programmable on per port basis and is shown in Table 6-9.

Table 6-9. Clear-Channel ATM/Packet—OHM Mode Configuration Registers

MODE FM[5:0] w Pg%%‘;‘fn
UTOPIA L2 ATM 1XX001 00 X
UTOPIA L3 ATM 1XX001 01 X
POS-PHY L2 ATM 1XX001 10 1
POS-PHY L3 ATM 1XX001 11 1
POS-PHY L2 Packet 1XX001 10 0
POS-PHY L3 Packet 1XX001 11 0

Figure 6-9. Clear-Channel ATM/Packet—OHM Mode

=l
£ O
¥ X
- -
o O
F F
TOHMIn |—p TUA1 <
< Tx Cell <
TDATn Processor o m Tx - <
TOHMOn 4 D - FIFO >
TLCLKn < Tx Packet <
Processor N
] <
g TX BERT System '«
3 | of o0 Interface [«
S = I a
8
g ”i
< <
L» Rx Packet «
RLCLKn Processor > Rx <
A 4 > FIFO [T] <
RDATn > > | Rece R N
ROHMIn v Processor v
Clock Rate IEEE 1149.1 UA1 Microprocessor >
JTAG Test EN Interface 1€
Adapter Access Port G »
IYY Y l T 1; reYYYSE A
T I i A A A4 A A
g ¢¢ S 5 n = port # (1-4)
=} | 5 [osg
[3) O O 3
x




DS3161/DS3162/DS3163/DS3164

6.10 Clear-Channel Octet Aligned ATM/Packet—OHM Mode

The Clear-Channel Octet Aligned ATM/Packet—OHM Mode maps/de-maps ATM cells or HDLC packets into/from
a serial datastream, bypassing the DS3/E3 formatter/framer, supporting arbitrary framing modes. Major functional
blocks for the Clear-Channel Octet Aligned ATM/Packet—OHM Mode are shown in Figure 6-10. Mapping
configuration is programmable on per port basis and is shown in Table 6-10.

Table 6-10. Clear-Channel Octet Aligned ATM/Packet—OHM Mode Configuration
Registers

MODE FM[5:0] %IL(;F:&] i
UTOPIA L2 ATM 1XX011 00 X
UTOPIA L3 ATM 1XX011 01 X
POS-PHY L2 ATM 1XX011 10 1
POS-PHY L3 ATM 1XX011 11 1
POS-PHY L2 Packet 1XX011 10 0
POS-PHY L3 Packet 1XX011 11 0

Figure 6-10. Clear-Channel Octet Aligned ATM/Packet—OHM Mode
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7 MAJOR LINE INTERFACE OPERATING MODES

The line interface modes provide the following function:
1. Selection of the line coding type: i.e., B3ZS/HDB3/AMI or UNI.

7.1 HDB3/B3ZS/AMI Line Interface Mode

The Line Interface Mode outputs/inputs a digital representation of AMI on the TPOSn/TNEGn signals and the
RPOSN/RNEGnN signals. Selection between AMI and HDB3/B3ZS is made via the LINE.TCR Register. HDB3 and
B3ZS selection is controlled by the configuration selected by the FM bits. DS3 and CC52 frame modes select the
B3ZS line code while the E3 modes select the HDB3 line code. The DS3AIS signal can only be generated in non-

OHM DS3 modes.

Table 7-1. HDB3/B3ZS/AMI Mode Configuration Registers

LINE.TCR.TZSD &
MODE LM LINE.RCR.RZSD

B3ZS or HDB3 0

AMI 0 1

Figure 7-1. HDB3/B3ZS/AMI Line Interface Mode
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7.2 UNI Line Interface Mode

This mode is valid for all framing modes, providing a digital NRZ input/output on RDATn and TDATn and clocked
by RLCLKn and TLCLKn. The B3ZS/HDB3 decoder/encoder block is disabled except for the BPV counter, which is

used to count RLCV errors.

Table 7-2. UNI Line Interface Mode Configuration Registers

LM LINE.TCR.TZSD &
MODE PORT.CR2 | LINE.RCR.RZSD
Unipolar Mode 1 X

Figure 7-2. UNI Line Interface Mode
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7.3 UNI Line Interface—OHM Mode

The line interface is forced into UNI mode when the framer is in any OHM mode; therefore, the LM bits are Don't
Cares. This mode is the same as the UNI Line Interface Mode except that the OHM pins determine whether the
data is payload or not.

Table 7-3. UNI Line Interface—OHM Mode Configuration Registers

MODE FM[5:0] LM LINE.TCR.TZSD &
PORT.CR2 | PORT.CR2 LINE.RCR.RZSD
DS3/E3 Overhead 0XXX01 X X
Mask Mode
Clear-Channel 1XX0X1 X X
Overhead Mask Mode

Figure 7-3. UNI Line Interface—OHM Mode
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8 PIN DESCRIPTIONS

Note: In JTAG mode, all digital pins are bidirectional to increase the effectiveness of board level ATPG patterns for
isolation of interconnect failures.

8.1 Short Pin Descriptions
Table 8-1. DS3164 Short Pin Descriptions

n =1,2,3,4 (port number); Ipu (input with pullup); Oz (output tri-stateable, needs an external pullup or pulldown resistor to keep from floating);
Oa (analog output); la (analog input); I/O (bidirectional inout); all unused input pins without pullup should be tied low.

PIN
NAME TYPE FUNCTION PORT | PORT | PORT | PORT
4 3 2 1
LINE 10
TLCLKn 0] Transmit Line Clock Output V11 | C11 Y8 A8
TPOSn / TDATn O Transmit Positive AMI / Data V14 | C14 V4 C4
TNEGn / TOHMOn 0 Transmit Negative AMI / Line OH Mask W14 | B14 U4 D4
RLCLKn I Receive Clock Input Y12 | A12 | W8 B8
RPOSNn / RDATn la Positive AMI / Data W15 | B15 Y3 A3
RNEGn / RLCVn / Negative AMI / Line Code Violation / Line OH
ROHMIn 2 | ook Output Y15 | A5 | W3 | B3
DS3/E3 OVERHEAD INTERFACE
TOHnN I Transmit Overhead Uu11 | D11 | U8 D8
TOHENnN I Transmit Overhead Enable T14 | E14 | T5 E5
TOHCLKn 0] Transmit Overhead Clock T11 E11 | V8 C8
TOHSOFN O Transmit Overhead Start Of Frame T12 | E12 | V7 Cc7
ROHnN O Receive Overhead T10 | E10 | U10 | D10
ROHCLKn 0] Receive Overhead Clock T13 | E13 | U5 D5
ROHSOFnN O Receive Overhead Start Of Frame U14 | D14 | Y2 B2
DS3/E3 SERIAL DATA, PLCP AND FRACTIONAL DS3/E3 OVERHEAD INTERFACE
TCLKIn I Transmit Line Clock Input Y14 | A14 | W4 B4
TSOFIn/ TOHMIn I Transmit Start Of Frame Input / OH Mask Input ui2 | D12 | W7 B7
TSERN/ TPOHN / Transmit Serial Data / PLCP Overhead /
TFOHnN/ ! Fractional Overhead Vi3 | C13 16 E6
TPDENIn / ,
TPOHENn/ || Oernoad Exable / Fractional O Enable Input | U13 | D18 | V8 | €8
TFOHENIn P
TCLKONn / TGCLKn / Transmit Clock Output / Gapped Clock / PLCP
TPOHCLKn O | Overhead Clock Y3 | A3 | U7 D7
TSOFOn/TDENN/ Transmit Framer Start Of Frame / Data Enable /
TPOHSOFN / O PLCP Overhead Start Of Frame / Fractional OH | V12 | C12 Y7 A7
TFOHENON Enable Output
TPDENOnN 0] Transmit Payload Data Enable Output W10 | B10 Y9 A9
TPDATN 0] Transmit Payload Data V10 | C10 | W9 B9
RPDENIn / Receive Payload Data Enable Input / Fractional
RFOHENIN ! Overhead Enable Input W13 | B13 | U6 | D6
RPDATN I Receive Payload Data Y10 | A10 V9 C9
RSERnN / RPOHN O] Receive Serial Data / PLCP Overhead W11 | B11 T9 E9
RCLKOnNn / RGCLKn Receive / Clock Output / Gapped Clock / PLCP
RPOHCLKn O Overhead Clock Y1 AN U9 D9
RSOFOn / RDENN/ Receive Framer Start Of Frame / Data Enable /
RPOHSOFN / 0] PLCP Overhead Start Of Frame / Fractional W12 | B12 T8 E8
RFOHENOnN Overhead Enable Output
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NAME TYPE FUNCTION PIN
UTOPIA L2/3 OR POS-PHY L2/3 OR SPI-3 SYSTEM INTERFACE
TSCLK I Transmit System Clock J20
TADR[4] C15
TADR[3] D15
TADR][2] I Transmit Address [4:0] E15
TADR[1] A16
TADRIO0] A18
TDATA[31] u15
TDATA[30] T15
TDATA[29] u16
TDATA[28] u17
TDATA[27] D18
TDATA[26] D17
TDATA[25] C19
TDATA[24] F20
TDATA[23] E16
TDATA[22] D16
TDATA[21] C16
TDATA[20] Cc18
TDATA[19] c17
TDATA[18] T17
TDATA[17] T16
$Bﬁ$ﬁﬂg} I Transmit Data [31:0] 51;
TDATA[14] w17
TDATA[13] Y18
TDATA[12] V17
TDATA[11] w18
TDATA[10] w19
TDATA[9] B19
TDATA[8] C20
TDATA[7] w20
TDATA[6] u18
TDATA[5] V18
TDATA[4] V19
TDATA[3] u19
TDATA[2] V20
TDATA[1] T18
TDATA[O] u20
TPRTY I Transmit Parity (Active Low) A17
TEN I Transmit Enable (Active Low) A19
TDXA[1] / TPXA Oz Xrar)smit Dirgct Cell/Packet Available [1] / Polled Cell/Packet K17
vailable (Tri-State)
TDXA[4] D19
TDXA[3] 0] Transmit Direct Cell/Packet Available [4:2] E19
TDXA[2] D20
TSOX I Transmit Start Of Cell/Packet W16
TSPA Oz Transmit Selected Packet Available K16
TEOP I Transmit End Of Packet V15
TSX | Transmit Start Of Transfer Y16
$mgg%(1)} I Transmit Packet Data Modulus [1:0] g]g
TERR I Transmit Packet Error Y17
RSCLK I Receive System Clock M20
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NAME TYPE FUNCTION PIN
RADRI[4] T19
RADRJ[3] T20
RADR[2] I Receive Address [4:0] R18
RADRI[1] R19
RADR]O0] R20

RDATA[31] F16
RDATAJ[30] G16
RDATA[29] H16
RDATA[28] J16
RDATA[27] E17
RDATA[26] F17
RDATA[25] G17
RDATA[24] H17
RDATA[23] J17
RDATA[22] H18
RDATA[21] J18
RDATA[20] E18
RDATA[19] G19
RDATA[18] H19
RDATA[17] G20
Egﬂﬁﬂg Oz | Receive Data [31:0] (Tri-State) nao
RDATA[14] N16
RDATA[13] P16
RDATA[12] R16
RDATA[11] M17
RDATA[10] N17
RDATA[9] P17
RDATAJ[8] P18
RDATA[7] P19
RDATAJ[6] P20
RDATA[5] N18
RDATA[4] N19
RDATAJ[3] N20
RDATA[2] M18
RDATA[1] M19
RDATAJ[0] L20
RPRTY Oz Receive Parity (Active Low Tri-State) K20
REN I Receive Enable (Active Low) G18
RDXA[1]/ RPXA/ Oz Receive Direct Cell/Packet Available [1] / Polled Cell/Packet K19
RSX Available / Start Of Transfer (Tri-State)
RDXA[4] E20
RDXA[3] 0] Receive Direct Cell/Packet Available [4:2] F18
RDXA[2] F19

RSOX Oz Receive Start Of Cell/Packet (Tri-State) L17

REOP Oz Receive End Of Packet L16

RVAL Oz Receive Packet Data Valid K18
Emgg{g} Oz Receive Packet Data Modulus [1:0] Hg

RERR Oz Receive Packet Error J19
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NAME TYPE FUNCTION PIN
MICROPROCESSOR INTERFACE
D[15] J5
D[14] T4
D[13] R4
D[12] P4
D[11] N4
D[10] V3
DI[9] U3
B{g} YO | Data[15:0] I
DI[6] N3
DI[5] W2
D[4] U2
DI[3] T2
D[2] P2
D[1] U1
DI[0] P1
A[10] C3
A9] D3
A[8] E3
A[7] G3
ﬁ{g} || Address [10:1] 0
A[4] E2
AJ3] G2
A[2] H2
A[1] E1
A[0] / BSWAP Address [0] / Byte Swap H1
ALE | Address Latch Enable N2
CS [ Chip Select (Active Low) L3
RD /DS I Read Strobe (Active Low) / Data Strobe (Active Low) K3
WR/RW [ Write Strobe (Active Low) / R/W Select K4
RDY Oz Ready Handshake (Active Low) K2
INT Oz Interrupt (Active Low) L4
MODE I Mode Select RD/WR or DS Strobe Mode B1
WIDTH I Width Select 8-Bit or 16-Bit Interface L5
MISC I/0
GPIO[8] V2
GPIO[7] V1
GPIO[6] C2
gﬁ:g{i} 1/0 General-Purpose 1/0 [8:1] (P:;
GPIO[3] R5
GPIO[2] G5
GPIO[1] F5
TEST I Test Enable (Active Low) M3
HIZ I High-Impedance Test Enable (Active Low) R3
RST | Reset (Active Low) B16
JTAG

JTCLK I JTAG Clock F3
JTMS Ipu JTAG Mode Select (with Pullup) F4
JTDI Ipu JTAG Data Input (with Pullup) J3
JTDO Oz JTAG Data Output G4
JTRST Ipu JTAG Reset (Active Low with Pullup) E4
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NAME

TYPE

FUNCTION

PIN

CLAD

CLKA

Clock A

K1

CLKB

I/0

Clock B

L1

CLKC

I/0

Clock C

L2

POWER

VSS

PWR

Ground, 0V Potential

K10, K9, K8,
J10, J9, J8,
H10, H9, M7,
M6, L7. L6, K7.
K6, J7, J6, A1,
N10, N9, M10,
M9, M8, L10,
L9, L8, R12,
R11, R10, R9,
P12, P11, P10,
P9, Y1, N12,
N11, M13,
M12, M11, L13,
L12, L11, M15,
M14, L15, L14,
K15, K14, J15,
J14, Y20, K13,
K12, K11, J13,
J12, J11, H12,
H11, G12, G11,
G10, G9, F12,
F11, F10, F9,
A20

VDD

PWR

Digital 3.3V

H8, H7, HG,
G8, G7, G6,
F8, F7, F6, A2,
R8, R7, R6, P8,
P7, P6, N8, N7,
N6, W1, R15,
R14, R13, P15,
P14, P13, N15,
N14, N13, Y19,
H15, H14, H13,
G15, G14,
G13, F15, F14,
F13, B20

AVDDC

PWR

Analog 3.3V for CLAD

K5

NO CONNECTS

N.C.

N.C.

No Connection. Unused.

A4, A5, A6, B5,
B6, C6, D1, E7,
F1, F2, G1, H4,
H5, J1, J2, J4,
M1, M2, M4,
M5, N1, N5,
R1,R2, T1, T7,
V6, W5, W6,
Y4, Y5, Y6
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8.2 Detailed Pin Descriptions

Table 8-2. Detailed Pin Descriptions

n =1,2,3,4 (port number); Ipu (input with pullup); Oz (output tri-stateable, needs an external pullup or pulldown resistor to keep from floating);
Oa (analog output); la (analog input); I/O (bidirectional inout); all unused input pins without pullup should be tied low.

PIN TYPE FUNCTION

LINE I/O
Transmit Line Clock Output
TLCLKn: This clock is typically used as the clock reference for the TPOSn / TDATnN
and TNEG / TOHMONn signals, but can also be used as the reference for the TOHMIn
/ TSOFIn, TFOHNn / TSERN, TFOHENIn and TSOFOn / TDENn / TFOHENORN signals.

TLCLKn o This output signal can be inverted.
o DS3:44.736 MHz +20 ppm
o E3:34.368 MHz +20 ppm
o CC52: 52 MHz +20 ppm
Transmit Positive AMI / Data Output
TPOSN: When the port line interface is configured for B3ZS, HDB3 or AMI mode and
the framer is not configured for one of the “-OHM” modes (see Table 10-30), a high
on this pin indicates that a positive pulse should be transmitted on the line. The signal
is updated on the positive clock edge of the referenced clock pin if the clock pin signal
is not inverted, otherwise it is updated on the falling edge of the clock. The signal is
typically referenced to the TLCLKn line clock output pins, but it can be referenced to
the TCLKOn, TCLKIn, RLCLKn or RCLKOn pins.
This output signal can be inverted.
TPOSN / o TDATn: When the port line interface is configured for UNI mode or the framer is
TDATn configured for one of the “-“OHM” modes (see Table 10-30), the un-encoded transmit

signal is output on this pin. The signal is updated on the positive clock edge of the
referenced clock pin if the clock pin signal is not inverted, otherwise it is updated on
the falling edge of the clock. The signal is typically referenced to the TLCLK line clock
output pins, but it can be referenced to the TCLKOn, TCLKIn, RLCLKn or RCLKOn
pins

This output signal can be inverted.

o DS3:44.736 Mbps +20ppm

o [E3:34.368 Mbps +20ppm

o CC52: 52 Mbps +20ppm
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PIN TYPE FUNCTION

Transmit Negative AMI / Line OH Mask
TNEGnN: When the port line is configured for B3ZS, HDB3 or AMI mode and the
framer is not configured for one of the ““OHM” modes (see Table 10-30), a high on
this pin indicates that a negative pulse should be transmitted on the line. The signal is
updated on the positive clock edge of the referenced clock pin if the clock pin signal is
not inverted, otherwise it is updated on the falling edge of the clock. The signal is
typically referenced to the TLCLKn line clock output pins, but it can be referenced to
the TCLKOn, TCLKIn, RLCLKn or RCLKOn pins.
This output signal can be inverted.
o DS3:44.736 Mbps +20ppm
o E3:34.368 Mbps +20ppm

ToEen! O |o CC52:52Mbps+20ppm
TOHMONR: When the framer is configured for one of the “~-OHM” modes (see Table
10-30), the transmit overhead mask signal is output on this pin. This signal is a
delayed version of TOHMIn or ROHMIn when in local loopback (three clock period
delay). This signal will be high to indicate that the data on TDATn is not valid data
and can be overwritten by external logic to add an external frame signal. This signal
will be low to indicate that the data on TDATn is valid. The signal is updated on the
positive clock edge of the referenced clock pin if the clock pin signal is not inverted,
otherwise it is updated on the falling edge of the clock. The signal is typically
referenced to the TLCLKn line clock output pins, but it can be referenced to the
TCLKON, TCLKIn, RLCLKn or RCLKOn pins.
This output signal can be inverted.
Receive Line Clock Input
RLCLKn: This clock is typically used for the reference clock for the RPOSn / RDATn,
RNEGn / RLCVn / ROHMIn signals but can also be used as the reference clock for
the RSERn, RSOFOn / RDENn / RFOHENON, RFOHENIn, TOHMIn / TSOFIn,

RLCLKn | TFOHnNn / TSERnN, TFQHENIn, TSOFOnN / TDENNn / TFOHENON, TPOSn / TDATn and
TNEGn / TOHMOn signals.
This input signal can be inverted.
o DS3:44.736 MHz +20 ppm
o [E3:34.368 MHz +20 ppm
o CC52: 52 MHz +20 ppm
Receive Positive AMI / Data
RPOSN: When the port line is configured for B3ZS, HDB3 or AMI mode and the
framer is not configured for one of the “~-OHM” modes, a high on this pin indicates that
a positive pulse has been detected using an external LIU. The signal is sampled on
the positive clock edge of the referenced clock pin if the clock pin signal is not
inverted, otherwise it is sampled on the falling edge of the clock. The signal is typically
referenced to the RLCLKn line clock input pins, but it can be referenced to the
RCLKOnN output pins.

RPOSN / This input signal can be _invgrted. . _ _

RDATN lad RDATN: When the port line interface is configured for UNI mode or the framer is
configured for one of the ““OHM” modes, the un-encoded receive signal is input on
this pin. The signal is sampled on the positive clock edge of the referenced clock pin if
the clock pin signal is not inverted, otherwise it is sampled on the falling edge of the
clock. The signal is typically referenced to the RLCLKn line clock input pins, but it can
be referenced to the RCLKOn output pins.
This input signal can be inverted.
o DS3:44.736 Mbps +20ppm
o [E3:34.368 Mbps +20ppm
o CC52: 52 Mbps +20ppm

RNEGH / Receive Negative AMI / Line Code Violation / Line OH Mask input

RLCVn / lad RNEGr_i: When thg port line is configurfd for ?328, HDBS_or AMI r'nod.e gnd_ the

ROHMIn framer is not configured for one of the l-OHM modes, a high on ’Fhls pin indicates that
a negative pulse has been detected using an external LIU. The signal is sampled on
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PIN TYPE FUNCTION

the positive clock edge of the referenced clock pin if the clock pin signal is not
inverted, otherwise it is sampled on the falling edge of the clock. The signal is typically
referenced to the RLCLKDn line clock input pins, but it can be referenced to the
RCLKOnN output pins.

This input signal can be inverted.

o DS3:44.736 Mbps +20ppm

o E3:34.368 Mbps +20ppm

o CC52: 52 Mbps +20ppm

RLCVn: When the port line interface is configured for UNI mode and the framer is not
configured for one of the ““OHM” modes, the BPV counter in the encoder/decoder
block is incremented each clock when this signal is high. The signal is sampled on the
positive clock edge of the referenced clock pin if the clock pin signal is not inverted,
otherwise it is sampled on the falling edge of the clock. The signal is typically
referenced to the RLCLKDn line clock input pins, but it can be referenced to the
RCLKOnN output pins.

This input signal can be inverted.

ROHMIn: When the port framer is configured for one of the “-OHM” modes, this signal
is used to mark the overhead bits on the RDATnN pins when it is high. The DS316x
will ignore overhead bits. The signal is sampled on the positive clock edge of the
referenced clock pin if the clock pin signal is not inverted, otherwise it is sampled on
the falling edge of the clock. The signal is typically referenced to the RLCLKn line
clock input pins, but it can be referenced to the RCLKOn output pins.

This input signal can be inverted.

DS3/E3 OVERHEAD INTERFACE

Transmit Overhead / Line OH Mask Input

TOHN: When the port framer is configured for one of the DS3 or E3 framing modes,
this signal will be used to over-write the DS3 or E3 framing overhead bits when
TOHENRN is active. In T3 mode, the X-bits, P-bits, M-bits, F-bits, and C-bits are input.
TOHN I In G.751 E3 mode, all of the FAS, RAI, and National Use bits are input. In G.832 E3
mode, all of the FA1, FA2, EM, TR, MA, NR, and GC bytes are input. The TOHSOFn
signal marks the start of the framing bit sequence. This signal is sampled at the same
time as the TOHCLKn signal transitions high to low.

This signal can be inverted.

Transmit Overhead Enable / Start Of Frame Input

TOHENN: When the port framer is configured for one of the DS3 or E3 framing
modes, this signal will be used the determine which DS3 or E3 framing overhead bits
TOHENN I to over-write with the signal on the TOHn pins. The TOHSOFn signal marks the start
of the framing bit sequence. This signal is sampled at the same time as the TOHCLKn
signal transitions high to low.

This signal can be inverted.

Transmit Overhead Clock

TOHCLKnN: When the port framer is configured for one of the DS3 or E3 framing
modes, this clock is used for the transmit overhead port signals TOHn, TOHENnN and
TOHSOFN. The TOHSOFnN output signal is updated and the TOHn and TOHENN
TOHCLKn 0] input signals are sampled at the same time this clock signal transitions from high to
low. The external logic is expected to sample TOHSOFn signal and update the TOHn
and TOHENN signals on the rising edge of this clock signal. This clock is a low
frequency clock.

This signal can be inverted.

Transmit Overhead Start Of Frame

TOHSOFn: When the port framer is configured for one of the DS3 or E3 framing
modes, this signal is used to mark the start of a DS3 or E3 overhead sequence on the
TOHSOFN (0] TOHN pins. In T3 mode, the first X-bit is marked. In G.751 E3 mode, the first bit of
the FAS word is marked. In G.832 E3 mode, the first bit of the FA1 byte is marked.
The sequence starts on the same high to low transition of the TOHCLKn clock that
this signal is high. This signal is updated at the same time as the TOHCLKn signal
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transitions high to low.
This signal can be inverted.

ROHN

Receive Overhead

ROHnN: When the port framer is configured for one of the DS3 or E3 framing modes,
this signal outputs the value of the receive overhead bits. The ROHSOFn signal
marks the start of the framing bit sequence. In T3 mode, the X-bits, P-bits, M-bits, F-
bits, and C-bits are output (Note: In M23 mode, the C-bits are extracted even though
they are marked as data at the payload interface). In G.751 E3 mode, all of the FAS,
RAI, and National Use bits are output. In G.832 E3 mode, all of the FA1, FA2, EM,
TR, MA, NR, and GC bytes are output.

This signal is updated at the same time as the ROHCLKn signal transitions high to
low.

This signal can be inverted.

ROHCLKn

Receive Overhead Clock

ROHCLKnN: When the port framer is configured for one of the DS3 or E3 framing
modes, this clock is used for the receive overhead port signals ROHn and ROHSOFn.
The ROHSOFn and ROHnN output signals are updated at the same time this clock
signal transitions from high to low. The external logic is expected to sample
ROHSOFnN and ROHnN signal on the rising edge of this clock signal. This clock is a low
frequency clock.

This signal can be inverted.

ROHSOFn

Receive Overhead Start Of Frame

ROHSOFnN: When the port framer is configured for one of the DS3 or E3 framing
modes this signal is used to mark the start of a DS3 or E3 overhead sequence on the
ROHnN pins. In T3 mode, the first X-bit is marked. In G.751 E3 mode, the first bit of the
FAS word is marked. In G.832 E3 mode, the first bit of the FA1 byte is marked. The
sequence starts on the same high to low transition of the ROHCLKn clock that this
signal is high. This signal is updated at the same time as the ROHCLKn signal
transitions high to low.

This signal can be inverted.

DS3/E3 SERIAL DATA, PLCP AND FRACTIONAL DS3/E3 OVERHEAD INTERFACE

TCLKIn

Transmit Line Clock Input

TCLKIn: This clock is typically used for the reference clock for the TOHMIn / TSOFIn,
TFOHn / TSERn, TFOHENIn / TPDENIn, TPDATn, TPDENON and TSOFOn / TDENn
/ TFOHENORN signals but can also be used as the reference for the TPOSn / TDATn
and TNEGn / TOHMOn signals. This clock is not used when the part is in loop time
mode or the CLAD clocks are used as the transmit clock source.
(PORT.CR3.CLADC)

This input signal can be inverted.

o DS3:44.736 MHz +20 ppm

o E3:34.368 MHz +20 ppm

o CC52: 52 MHz +20 ppm
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Transmit Start Of Frame Input / OH Mask Input

See Table 10-18.

TSOFIn: When the port framer is configured for any of the DS3 or E3 non “~-OHM”
framed modes, this signal can be used to align the start of the DS3 or E3 frames on
the TSER pin to an external signal. In the fractional mode, the TSOFIn signal can be
used to align the start of frame signal position on the TSERn/TOHnN

pin to the rising edge of a signal on this pin. The signal edge does not need to occur
on every frame and can be tied high or low. The signal is sampled on the positive
clock edge of the referenced clock pin if the clock pin signal is not inverted, otherwise
it is sampled on the falling edge of the clock. The signal is typically referenced to the
TCLKIn transmit clock input pins, but it can be referenced to the TLCLKn, TCLKOn,

I RCLKOn and RLCLKn clock pins.

This signal can be inverted.

TOHMIn: When the port framer is configured for one of the “- OHM” modes, this
signal is used to mark clock periods when valid data bits are available on the TDATn
output pins. When this signal is low, valid data bits bits will be available on the
TDATRN output pins three clock periods later. This signal precedes the signal on
TDATn and TOHMOn by three clock periods. The signal is sampled on the positive
clock edge of the referenced clock pin if the clock pin signal is not inverted, otherwise
it is sampled on the falling edge of the clock. The signal is typically referenced to the
TCLKIn transmit clock input pins, but it can be referenced to the TLCLKn, TCLKOn,
RCLKOnN and RLCLKn clock pins.

This signal can be inverted.

TSOFIn/
TOHMIn

Transmit Serial Data / PLCP Overhead / Fractional Overhead

See Table 10-19.

TSERnN: When the port framer is configured for Flexible Fractional mode, this pin is
used as the source of the DS3/E3 payload data. The signal is sampled on the
positive clock edge of the referenced clock pin if the clock pin signal is not inverted,
otherwise it is sampled on the falling edge of the clock. The signal is typically
referenced to the TCLKIn transmit clock input pins, but it can be referenced to the
TLCLKn, TCLKONn / TGCLKn, RCLKON and RLCLKn clock pins

This signal can be inverted.

o DS3:44.736 Mbps +20ppm

o [E3:34.368 Mbps +20ppm

o CC52: 52 Mbps +20ppm

TPOHN: When the port framer is configured for one of the DS3 or E3 PLCP framing
modes, and the port is enabled, this signal will be used to over-write the DS3 or E3
PLCP framing overhead bits when TPOHENN is active. The TPOHSOFn signal marks
the start of the framing bit sequence. This signal is sampled at the same time as the
TPOHCLKDn signal transitions high to low.

This signal can be inverted.

TFOHN: When the port framer is configured for one of the DS3 or E3 internal or
external fractional framing modes, and the port is enabled the internal fractional
framing modes, this pin can be used to source the fractional overhead data. The
signal is sampled on the positive clock edge of the referenced clock pin if the clock
pin signal is not inverted, otherwise it is sampled on the falling edge of the clock. The
signal is typically referenced to the TCLKIn transmit clock input pins, but it can be
referenced to the TLCLKn, TCLKOn / TGCLKn, RCLKOnN and RLCLKn clock pins
This signal can be inverted.

TSERn /
TPOHN / I
TFOHN /
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Transmit Payload Data Enable Input / PLCP Overhead Enable / Fractional OH Enable
Input /

See Table 10-20.

TPDENIn: When the port is configured for the Flexible fractional mode, this pin is
used to enable payload data from the cell/packet processor. There is a three-clock
delay between TPDENIn and TPDENON. The signal is sampled on the positive clock
edge of the referenced clock pin if the clock pin signal is not inverted, otherwise it is
sampled on the falling edge of the clock. The signal is typically referenced to the
TCLKIn transmit clock input pins, but it can be referenced to the TLCLKn, TCLKOn,
RCLKOn and RLCLKn clock pins

This signal can be inverted.

TPDENIN / TPOHENN: When the port framer is configured for one of the DS3 or E3 PLCP
TPOHENN / | framing modes, and the port is enablt_ad, this signa! will .be useq the determine which
TEOHENIn DS3 or E3 PLCP framing overhead bits to over-write with the signal on the TPOHn
pins. The TPOHSOFn signal marks the start of the framing bit sequence. This signal
is sampled at the same time as the TPOHCLKn signal transitions high to low.

This signal can be inverted.

TFOHENIn: When the port framer is configured for the DS3 or E3 External Fractional
framing, this pin is used to mark the fractional overhead data on the TFOHn pin. The
TSOFON or TSOFIn pins can be used to select which DS3/E3 payload bits relative to
the start of the DS3/E3 frame to mark. The signal is sampled on the positive clock
edge of the referenced clock pin if the clock pin signal is not inverted, otherwise it is
sampled on the falling edge of the clock. The signal is typically referenced to the
TCLKIn transmit clock input pins, but it can be referenced to the TLCLKn, TCLKOn,
RCLKOnN and RLCLKn clock pins

This signal can be inverted.

Transmit Clock Output / Gapped Clock / PLCP Overhead Clock
See Table 10-22.
TCLKONR: When the port is configured external fractional modes and TCLKOn is
selected, or any other mode and the port pins are enabled and TCLKOn is selected,
this clock output is enabled. This clock is the same clock as the internal framer
transmit clock. This clock is typically used for the reference clock for the TOHMIn /
TSOFIn, TFOHN / TSERN, TFOHENIn and TSOFOn / TDENn / TFOHENORN signals
but can also be used as the reference for the TPOSn / TDATn and TNEGn /
TOHMOn signals.
This signal can be inverted.
o DS3:44.736 MHz +20 ppm
o E3:34.368 MHz +20 ppm
o CC52: 52 MHz +20 ppm
TCLKON/ TGCLKn: When the port is configured internal fractional mode or any simple DS3/E3
TGCLKn/ 0] framed mode and the port pins are enabled and TGCLKn is selected, this gated
TPOHCLKnN output clock is enabled. This gapped clock is the same clock as the internal framer
transmit clock and is gated by either TDENn or TFOHENOnN depending on which
signal is active. This clock is typically used for the reference clock for the TFOHn /
TSERn signals.
This signal can be inverted.
TPOHCLKnN: When the port framer is configured for one of the DS3 or E3 PLCP
framing modes, the port pins are enabled and the TCLKOn pin function is not
selected, this clock is used for the transmit overhead port signals TPOHn, TPOHENN
and TPOHSOFn. The TPOHSOFn output signal is updated and the TPOHn and
TPOHENDN input signals are sampled at the same time this clock signal transitions
from high to low. The external logic is expected to sample TPOHSOFn signal and
update the TPOHn and TPOHENR signals on the rising edge of this clock signal. This
clock is a low frequency clock.
This signal can be inverted.

TSOFOn/ (0] Transmit PLCP Overhead Start Of Frame / Framer Start Of Frame /Data Enable
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TDENnN/ See Table 10-21.
TPOHSOFN / TSOFOnN: When the port framer is configured for the External Fractional or Flexible
TFOHENON Fractional modes and the port pins are enabled and the TSOFOn pin function is

selected, this signal is used to indicate the start of the DS3/E3 frame on the TPOHn /
TFOHnN / TSERnN pin. The signal is also active in the non-PLCP non-fractional DS3 or
E3 framing modes when the port pins are enabled and the TSOFOn pin function is
selected. This signal pulses high three clocks before the first overhead bit in a DS3 or
E3 frame that will be input on TSERNn or TFOHnN. The signal is updated on the positive
clock edge of the referenced clock pin if the clock pin signal is not inverted, otherwise
it is updated on the falling edge of the clock. The signal is typically referenced to the
TCLKIn transmit clock input pins, but it can be referenced to the TLCLKn, TCLKOn,
RCLKOnN and RLCLKn clock pins.

This signal can be inverted.

TDENN: When the port framer is configured for the External Fractional or Flexible
Fractional modes and the port pins are enabled and the TDENn pin function is
selected, this signal is used to mark the DS3/E3 frame bits on the TPOHn / TFOHnN /
TSERnN pin. The signal is also active in the non-PLCP non-fractional DS3 or E3
framing modes when the port pins are enabled and the TDENnN pin function is
selected. The signal goes high three clocks before the start of DS3/E3 payload bits
and goes low three clocks before the end of the DS3/E3 payload bits. The signal is
updated on the positive clock edge of the referenced clock pin if the clock pin signal is
not inverted, otherwise it is updated on the falling edge of the clock. The signal is
typically referenced to the TCLKIn transmit clock input pins, but it can be referenced
to the TLCLKn, TCLKOn, RCLKOnNn and RLCLKn clock pins.

This signal can be inverted.

TPOHSOFn: When the port framer is configured for one of the PLCP framing modes
and the port pins are enabled, this signal is used to mark the start of a DS3 or E3
PLCP overhead sequence on the TPOHn pins. The sequence starts on the same high
to low transition of the TPOHCLKn clock that this signal is high. This signal is updated
at the same time as the TPOHCLKn signal transitions high to low.

This signal can be inverted.

TFOHENON: When the port framer is configured for one of the internal fractional
modes and the port pins are enabled, this signal is used to indicate the fractional
overhead bit positions of the data on the TOHn pin. The signal goes high one clock
before the start of DS3/E3 fractional overhead bits and goes low one clock before the
end of the DS3/E3 fractional payload bits. The signal is updated on the positive clock
edge of the referenced clock pin if the clock pin signal is not inverted, otherwise it is
updated on the falling edge of the clock. The signal is typically referenced to the
TCLKIn transmit clock input pin, but it can be referenced to the TLCLKn, TCLKOn,
RCLKOnN or RLCLKn clock pin.

This signal can be inverted.

Transmit Payload Data Enable Output

See Table 10-24.

TPDENON: When the port framer is enabled for the Flexible fractional mode and the
port pins are enabled, this signal marks which bits on the TPDATn pin are valid
payload data bits. It is high during the same clock cycle the TPDATn payload data bit
is valid. The signal is updated on the positive clock edge of the referenced clock pin if
the clock pin signal is not inverted, otherwise it is updated on the falling edge of the
clock. The signal is typically referenced to the TCLKIn transmit clock input pin, but it
can be referenced to the TLCLKn, TCLKOn, RCLKOnN or RLCLKn clock pin.

This signal can be inverted.

TPDENOnN O
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Transmit Payload Data

See Table 10-24.

TPDATN: When the port framer is enabled for the Flexible fractional mode and the
port pins are enabled, this signal is the payload bits from the cell/packet processor.
The data is valid if the TPDENON signal is high during the same clock cycle. The
signal is updated on the positive clock edge of the referenced clock pin if the clock pin
signal is not inverted, otherwise it is updated on the falling edge of the clock. The
signal is typically referenced to the TCLKIn transmit clock input pin, but it can be
referenced to the TLCLKn, TCLKONn, RCLKOnN or RLCLKn clock pin.

This signal can be inverted.

TPDATn O

Receive Payload Data Enable Input / Fractional Overhead Enable Input

See Table 10-26.

RPDENIn: When the port is configured for the flexible fractional mode, this pin is used
to enable payload data for the cell/packet processor. The data on RPDATN is used
when this signal is high. The signal is sampled on the positive clock edge of the
referenced clock pin if the clock pin signal is not inverted, otherwise it is sampled on
the falling edge of the clock. The signal is typically referenced to the RCLKOn receive
clock output pins, but it can be referenced to the RLCLKn clock input pin.

This signal can be inverted.

RPDENIn / RFOHENIn:.W_hen the port framer is cqnfiggred for the exterr?al fractional framing
RFOHENIN I mode, this pin is used to mark the receive bits to use for fractional overhead data. The
signal on the RSOFOn pin can be used to select which DS3/E3 payload bits relative
to the start of the DS3/E3 frame to mark. The signal needs to go high for each bit on
the RSERN pin that should be treated as fractional overhead in the DS3/E3 payload.
RFOHENIn needs to go high or low three clock periods after the data bit on RSERn is
present to mark that bit as payload or fractional overhead. The signal is sampled on
the positive clock edge of the referenced clock pin if the clock pin signal is not
inverted, otherwise it is sampled on the falling edge of the clock. The signal is typically
referenced to the RCLKON receive clock output pins, but it can be referenced to the
RLCLKn clock input pin.

This signal can be inverted.

Receive Payload Data

See Table 10-27

RPDATN: When the port framer is enabled for the Flexible fractional mode and the
port pins are enabled, this signal is the payload bits for the cell/packet processor. The
RPDATN | data is used if the RPDENORN signal is high during the same clock cycle. The signal is
sampled on the positive clock edge of the referenced clock pin if the clock pin signal
is not inverted, otherwise it is sampled on the falling edge of the clock. The signal is
typically referenced to the RCLKOn receive clock output pins, but it can be referenced
to the RLCLKn clock input pin.

This signal can be inverted.

Receive Serial Data / PLCP Overhead

See Table 10-25.

RSERN: When the port framer is configured for the external fractional mode, internal
fractional mode, or flexible fractional mode, and the port pins are enabled, this pin
outputs the receive data signal from receive line pins. The signal is updated on the
positive clock edge of the referenced clock pin if the clock pin signal is not inverted,
RSERnN / otherwise it is updated on the fa]ling edge of the glock. The signal is typically
RPOHN 0] referenced to the RCLKOn receive clock output pin, but it can be referenced to the
RGCLKn and RLCLKn clock pins.

This signal can be inverted

o DS3:44.736 Mbps +20ppm

o E3:34.368 Mbps +20ppm

o CC52: 52 Mbps +20ppm

RPOHN: When the port framer is configured for one of the PLCP framing modes and
the port pins are enabled, this signal outputs the value of the receive PLCP overhead
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bits. The RPOHSOFn signal marks the start of the framing bit sequence. This signal
is updated at the same time as the RPOHCLKn signal transitions high to low.
This signal can be inverted..

RCLKOnN /
RGCLKn /
RPOHCLKn

Receive Clock Output / Gapped Clock / PLCP Overhead Clock

See Table 10-29.

RCLKON: When the port is configured for external fractional mode or flexible
fractional mode and RCLKOn is selected, or any other mode and the port pins are
enabled and RCLKOn is selected, this clock output signal is active. It is the same as
the internal receive framer clock. This clock is typically used for the reference clock
for the RSERn, RSOFOn / RDENn / RFOHENON, RPDATN, and RFOHENIn /
RPDENIn signals but can also be used as the reference for the RPOSn / RDATn,
RNEGn / RLCVn / ROHMIn TOHMIn / TSOFIn, TFOHn / TSERN, TFOHENIn,
TSOFOn / TDENn / TFOHENON, TPOSn / TDATn and TNEGn / TOHMOn signals.
This signal can be inverted.

o DS3:44.736 MHz +20 ppm

o [E3:34.368 MHz +20 ppm

o CC52: 52 MHz +20 ppm

RGCLKnN: When the port is configured for internal fractional or any simple DS3/E3
framed mode and the port pins are enabled and RGCLKn is selected, this gated clock
output signal is active. It is the internal receive framer clock gated by either RDENnN or
RFOHENORN, depending on which signal is active. This clock is typically used as the
reference clock for the RSERn pin.

This signal can be inverted

RPOHCLKnN: When the port framer is configured for one of the PLCP framing modes
and the port pins are enabled, this clock is used for the receive PLCP overhead port
signals RPOHn and RPOHSOFn. The RPOHSOFn and RPOHnN output signals are
updated at the same time this clock signal transitions from high to low. The external
logic is expected to sample RPOHSOFn and RPOHn signal on the rising edge of this
clock signal. This clock is a low frequency clock.

This signal can be inverted.
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Receive Framer Start Of Frame /Data Enable / PLCP Overhead Start Of Frame

See Table 10-28.

RSOFON: When the port framer is configured for External Fractional or Flexible
Fractional mode and the RSOFOn pin function is enabled, or when it is configured for
one of the DS3 or E3 framed only modes and the port pins are enabled and the
RSOFOn pin function is enabled, this signal is used to indicate the start of the DS3/E3
frame. This signal indicates the first DS3/E3 overhead bit on the RSERnN pin when
high. The signal is updated on the positive clock edge of the referenced clock pin if
the clock pin signal is not inverted, otherwise it is updated on the falling edge of the
clock. The signal is typically referenced to the RCLKOn receive clock output pin, but it
can be referenced to the RLCLKn clock input pin.

This signal can be inverted.

RDENnN: When the port framer is configured for External Fractional or Flexible
Fractional mode and the RDENN pin function is enabled and the port pins are enabled
and the RDENN pin function is enabled, this signal is used to indicate the DS3/E3
payload bit positions of the data on the RSERnN pin. The signal goes high during each
DS3/E3 payload bit and goes low during each DS3/E3 overhead bit. The signal is
updated on the positive clock edge of the referenced clock pin if the clock pin signal is
o not inverted, otherwise it is updated on the falling edge of the clock. The signal is
typically referenced to the RCLKOn receive clock output pin, but it can be referenced
to the RLCLKn clock input pin.

This signal can be inverted.

RPOHSOFnN: When the port framer is configured for one of the PLCP framing modes
and the port pins are enabled, this signal is used to mark the start of a DS3 or E3
PLCP overhead sequence on the RPOHn pins. The sequence starts on the same
high to low transition of the RPOHCLKn clock that this signal is high. This signal is
updated at the same time as the RPOHCLKn signal transitions high to low.

This signal can be inverted.

RFOHENON: When the port framer is configured for internal fractional mode and the
port pins are enabled, this signal is used to indicate the fractional overhead bit
positions of the data on the RSERn pin. The signal goes high during each DS3/E3
fractional overhead bit and goes low during each DS3/E3 fractional payload bit. The
signal is updated on the positive clock edge of the referenced clock pin if the clock pin
signal is not inverted, otherwise it is updated on the falling edge of the clock. The
signal is typically referenced to the RCLKOnN receive clock output pin, but it can be
referenced to the RLCLKn clock input pin.

This signal can be inverted.

RSOFOn/
RDENN /
RPOHSOFnN /
RFOHENOnN

UTOPIA/POS-PHY/SPI-3 SYSTEM INTERFACE

Transmit System Clock

TSCLK: This signal is used to sample or update the other transmit system interface
signals.

TSCLK has a maximum frequency of 66 MHz in L3 modes and 52 MHz in L2 modes.

TSCLK I

Transmit Address [4:0]

TADRJ[4:0]: In UTOPIA L2, UTOPIA L3 or POS-PHY L2 modes, this 5-bit address
bus is used by the ATM/Link layer device to select a specific port for data transfer or
to poll for FIFO status..

In POS-PHY L3 modes, this 5-bit address is used by the Link layer device to poll for
FIFO status.

TADRJ[4] is the MSB and TADR][0] is the LSB. This bus is sampled on the rising edge
of TSCLK.

TADR[4:0] |

Transmit Data [31:0]

TDATA[31:0]: This 32-bit data bus is used to transfer cell/packet data from the
ATMI/Link layer device. This bus is sampled on the rising edge of TSCLK.

In 32-bit mode, TDATA[31] is the MSB and TDATAJO0] is the LSB.

In 16-bit mode, TDATA[15] is the MSB, TDATA[O] is the LSB, and TDATA[31:16] are
not used and ignored.

TDATA[31:0] |
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In 8-bit mode, TDATA[7] is the MSB, TDATAIQ] is the LSB, and TDATA[31:8] are not
used and ignored.

Transmit Parity

TPRTY | TPRTY: This signal indicates the parity on the data bus when parity checking is
enabled. This option is programmable. TPRTY is ignored if parity checking is
disabled. This signal is sampled on the rising edge of TSCLK.
Transmit Enable (active low)

TEN | TEN: This signal is used by the ATM/Link device to control the transfer of cell/packet
data on the TDATA bus. If TEN is high, no transfer occurs. If TEN is low, a transfer
occurs. This signal can be sampled on the rising edge of TSCLK.

Transmit Direct cell/packet Available [1] / Polled cell/packet Available (tri-state)

This signal is tri-state when global reset is applied.

TDXA[1]: When direct status mode is selected, this signal is used to indicate when
port 1 can accept data from the ATM/Link layer device. This signal is updated on the
rising edge of TSCLK.

In UTOPIA L2 or Utopia L3 modes, TDXA goes high when port 1 can accept the
transfer of more than a programmable number of ATM cells. TDXA goes low when
port 1 cannot accept the transfer of a complete ATM cell.

In POS-PHY L2 or POS-PHY L3 modes, TDXA goes high when port 1 can store more
data than the "almost full" level. TDXA goes low when port 1 is full.

TPXA: (reset default) When polled status mode is selected, this signal is used to

TDXA[1] / indicatc_e when the pplled pprt,_as se_lected by TADR[4:F)1, can accept data from the

TPXA Oz ATM/Link layer device. This signal is updated on the rising edge of TSCLK.

In UTOPIA L2 or UTOPIA L3 modes, TPXA goes high when the polled port can
accept the transfer of more than a programmable number of ATM cells. TPXA goes
low when the polled port cannot accept the transfer of a complete ATM cell.

In POS-PHY L2 or POS-PHY L3 modes, TPXA goes high when the polled port can
store more data than the "almost full" level. TPXA goes low when the polled port is
full.

In UTOPIA L2 (reset default) or POS-PHY L2 modes, this signal is driven when one
of the ports is being polled, and is tri-stated when none of the ports is being polled or
when data path reset is active.

In UTOPIA L3 or POS-PHY L3 modes, this signal is driven.

Note: Polled status mode and direct status mode is selected by the GL.CR1.DIREN
bit.

Transmit Direct cell/packet Available [4:2]

TDXA[4:2]: This signal is used to indicate when the associated port can accept data
from the ATM/Link layer device. This signal can be updated on the rising edge of
TSCLK.

TDXA[4:2] 0] In UTOPIA L2 or L3 modes, TDXA goes high when the associated port can accept
the transfer of more than a programmable number of ATM cells. TDXA goes low
when the associated port cannot accept the transfer of a complete ATM cell.

In POS-PHY L2 or L3 modes, TDXA goes high when the associated port can store

more data than the "almost full" level. TDXA goes low when the associated port is full.

Transmit Start Of Cell/Packet

TSOX: This signal is used to indicate the first transfer of a cell/packet. This signal
TSOX I can be sampled on the rising edge of TSCLK.

In UTOPIA L2 or L3 modes, TSOX indicates the first transfer of a cell.

In POS-PHY L2 or L3 modes, TSOX indicates the first transfer of a packet.

Transmit Selected Packet Available

This signal is tri-state when global reset is applied.

TSPA Oz TSPA: In POS-PHY L2 or POS-PHY L3 modes, this signal is used to indicate the
selected port can accept data from the Link layer device. TSPA goes high when a
port is selected for transfer and it can accept more data than the "almost full" level.
TSPA goes low when the selected port is "full" or no port is selected. This signal is




DS3161/DS3162/DS3163/DS3164

PIN TYPE FUNCTION

updated on the rising edge of TSCLK.

In UTOPIA L3 mode this signal is low.

In POS-PHY L2 mode, this signal is driven when one of the ports is selected for data
transfer, and tri-state when TEN is deasserted, none of the ports is selected or when
data path reset is active.

POS-PHY L3 or UTOPIA L3 modes this signal is driven.

In UTOPIA L2 (reset default) mode this signal is tri-stated.

Transmit End Of Packet

TEOP: In POS-PHY L2 or L3 modes, this signal is used to indicate the last transfer
of a packet. This signal is sampled on the rising edge of TSCLK.

In UTOPIA L2 or L3 modes, this signal is ignored.

TEOP I

Transmit Start of Transfer

TSX: In POS-PHY L3 mode, this signal indicates the start of a data transfer. TSX
goes high goes high immediately before the start of data transfer to indicate that the
in-band port address is present on TDATA. TSX goes high when the value of TDATA
TSX I is the address of the transmit port to which data is to be transferred. When TSX goes
low, all subsequent transfers will be to the port specified by the in-band address.
This signal is sampled on the rising edge of TSCLK. TSX is only valid when TEN is
high.

In UTOPIA L2, UTOPIA L3 or POS-PHY L2 modes, this signal is ignored.

Transmit packet data Modulus [1:0]
TMODI[1:0]: In POS-PHY L2 or L3 modes, this signal indicates the number of valid
bytes on the TDATA bus.
TMODI1:0]=00 TDAT[31:0] valid
TMODI1:0]=01 TDAT[31:8] valid
TMODI[1:0]=10 TDAT[31:16] valid
TMODI[1:0]=11 TDAT[31:24] valid
This signal is sampled on the rising edge of TSCLK. TMOD is only valid when TEOP
is high.
In 16-bit POS-PHY L2 or 16 bit POS-PHY L3 mode, TMODI1] is ignored.
In 8-bit POS-PHY L2 or 8-bit POS-PHY L3 modes, TMOD[1:0] are ignored.
In UTOPIA L2 or UTOPIA L3 modes, TMODJ[1:0] are ignored.

TMODI1:0] |

Transmit packet Error

TERR: In POS-PHY L2 or POS-PHY L3 modes, this signal indicates that the current
packet is erred. When TERR is high, the current packet should be aborted. This
signal is sampled on the rising edge of TSCLK. TERR is only valid when TEOP is
high.

In UTOPIA L2 or UTOPIA L3 modes, this signal is ignored.

TERR I

Receive System Clock

RSCLK: This signal is used to sample or update the other receive system interface
RSCLK I signals.

RSCLK has a maximum frequency of 66 MHz in UTOPIA L3 or POS-PHY L3 modes
and 52 MHZ in UTOPIA L2 or POS-PHY L2 modes.

Receive Address [4:0]

RADR[4:0]: In UTOPIA L2, UTOPIA L3 or POS-PHY L2 modes, this 5-bit address
bus is used by the ATM/Link layer device to select a specific port for data transfer
and polling FIFO status. RADR[4] is the MSB and RADR[0] is the LSB. This bus is
sampled on the rising edge of RSCLK.

In POS-PHY Level 3 (or SPI-3) mode, this bus is ignored.

RADR[4:0] |
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Receive Data [31:0] (tri-state)
This signal is tri-state when global reset is applied.
RDATA[31:0]: This 32-bit data bus is used to transfer cell/packet data to the
ATMI/Link layer device. This bus is updated on the rising edge of RSCLK.
In 32-bit mode-
RDATA[31] is the MSB and RDATAJO0] is the LSB.
In UTOPIA L2 or POS-PHY L2 modes, RDATA[31:0] are driven when one of
the ports is selected for data transfer, and tri-stated when REN is deasserted,
none of the ports is selected or data path reset is active.
In UTOPIA L3 or POS-PHY L3 modes RDATA[31:0] are driven.
In 16-bit mode-
RDATA[15] is the MSB, RDATA[OQ] is the LSB, and RDATA[31:16] are not
RDATA[31:0] Oz used.
In UTOPIA L2 or POS-PHY L2 modes, RDATA[15:0] are driven when one of
the ports is selected for data transfer, and tri-stated when REN is deasserted,
none of the ports is selected or data path reset is active. RDATA[31:16] are
tri-stated.
In UTOPIA L3 or POS-PHY L3 modes, RDATA[31:0] are driven.
In 8-bit mode (reset default)-
RDATA[7] is the MSB, RDATAJO0] is the LSB, and RDATA[31:8] are not used.
In UTOPIA L2 (reset default) or POS-PHY L2 modes, RDATA[7:0] are driven
when one of the ports is selected for data transfer, and tri-stated when REN
is deasserted, none of the ports is selected or data path reset is applied.
RDATA[31:8] are tri-stated.
In UTOPIA L3 or POS-PHY L3 modes, RDATA[31:0] are driven.

Receive Parity (tri-state)

RPRTY: This signal indicates the parity on the data bus when parity generation is
enabled. This option programmable. RPRTY is held low if parity generation is
disabled. This signal is updated on the rising edge of RSCLK.

In UTOPIA L2 (reset default) or POS-PHY L2 modes, this signal is driven when one
of the ports is selected for data transfer, and tri-stated when REN is deasserted,
none of the ports is selected or data path reset is active.

In UTOPIA L3 or POS-PHY L3 modes this signal is driven.

RPRTY Oz

Receive Enable (active low)

REN: This signal is used by the ATM/Link device to control the transfer of cell/packet
data on the RDATA bus. If REN is high, no transfer occurs. If REN is low, a transfer
occurs. This signal can be sampled on the rising edge of RSCLK.

Receive Direct cell/packet Available [1] / Polled cell/packet Available / Start of
Transfer (tri-state)

This signal is tri-state when global reset is applied.

RDXA[1]: This signal is active in UTOPIA L2, UTOPIA L3 or POS-PHY L2 modes
when direct status mode is selected. It is used to indicate when port 1 can send data
to the ATM/Link layer device. This signal is updated on the rising edge of RSCLK.

In UTOPIA L2 or UTOPIA L3 modes, RDXA goes high when port 1 has more than a
programmable number of ATM cells ready for transfer ("almost empty" level). RDXA
goes low when the associated port does not have a complete ATM cell ready for
transfer.

In POS-PHY L2 mode, RDXA goes high when port 1 contains more data than the
"almost empty" level or has an end of packet ready for transfer. RDXA goes low
when the associated port does not have an end of packet ready for transfer and is
"almost empty".

RPXA: (Reset default) This signal is active in UTOPIA L2, UTOPIA L3 or POS-PHY
L2 modes when polled status mode is selected. It is used to indicate when the polled
port, as selected by RADR[4:0], can send data to the ATM/Link layer device. This
signal is updated on the rising edge of RSCLK.

RDXA[1] /
RPXA / Oz
RSX
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In UTOPIA L2 or UTOPIA L3 modes, RPXA goes high when the polled port has
more than a programmable number of ATM cells ready for transfer ("almost empty"
level). RPXA goes low when the polled port does not have a complete ATM cell
ready for transfer.

In POS-PHY L2 mode, RPXA goes high when the polled port contains more data
than the "almost empty" level or has an end of packet ready for transfer. RPXA goes
low when the port does not have an end of packet ready for transfer and is "almost
empty".

In UTOPIA L2 (reset default) or POS-PHY L2 modes, this signal is driven when one
of the ports is being polled, and is tri-stated when none of the ports is being polled or
when data path reset is active.

In UTOPIA L3 mode this signal is driven.

RSX: This signal is active in POS-PHY L3 modes and indicates the start of a data
transfer. This signal is updated on the rising edge of RSCLK.

RSX goes high immediately before the start of data transfer to indicate that the in-
band port address is present on RDATA. RSX goes high when the value of RDATA
is the address of the receive port from which data is to be transferred. When RSX
goes low, all subsequent transfers will be from the port specified by the in-band
address. When RSX is high, RVAL must be low.

This signal is always driven in POS-PHY L3 mode.

Receive Direct cell/packet Available [4:2]

RDXA[4:2]: This signal is used to indicate when the associated port can send data
to the ATM/Link layer device. This signal is updated on the rising edge of RSCLK.

In UTOPIA L2 or UTOPIA L3 modes, RDXA goes high when the associated port has
more than a programmable number of ATM cells ready for transfer ("almost empty"
level). RDXA goes low when the associated port does not have a complete ATM cell
RDXA[4:2] 0] ready for transfer.

In POS-PHY L2 mode, RDXA goes high when the associated port contains more
data than the "almost empty" level or has an end of packet ready for transfer. RDXA
goes low when the associated port does not have an end of packet ready for transfer
and is "almost empty".

In POS-PHY Level 3 (or SPI-3) mode or when polled status mode is selected, these
signals are held low.

Receive Start Of cell/packet (tri-state)

This signal is tri-state when global reset is applied.

RSOX: This signal is used to indicate the first transfer of a cell/packet. This signal is
updated on the rising edge of RSCLK.

In UTOPIA L2 or UTOPIA L3 modes, RSOX is used to indicate the first transfer of a
cell.

In POS-PHY L2 or POS-PHY L3 modes, RSOX is used to indicate the first transfer of
a packet.

In UTOPIA L2 (reset default) or POS-PHY L2 modes, this signal is driven when one
of the ports is selected for data transfer, and tri-stated when REN is deasserted,
none of the ports is selected or data path reset is active.

In UTOPIA L3 or POS-PHY L3 modes this signal is driven.

RSOX Oz

Receive End Of Packet (tri-state)

This signal is tri-state when global reset is applied.

REOP: In POS-PHY L2 or POS-PHY L3 modes, this signal is used to indicate the
last transfer of a packet. This signal is updated on the rising edge of RSCLK.

In UTOPIA L3 mode, this signal is held low.

In POS-PHY L2 mode, this signal is driven when one of the ports is selected for data
transfer, and tri-stated when REN is deasserted, none of the ports is selected or data
path reset is active.

In UTOPIA L2 (reset default) mode this signal is tri-stated.

In all UTOPIA L3 or POS-PHY L3 modes this signal is driven.

REOP Oz
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Receive packet data Valid(tri-state)

This signal is tri-state when global reset is applied.

RVAL: In POS-PHY L2 or POS-PHY L3 modes, this signal is used to indicate the
validity of a receive data transfer. When RVAL is high, the receive data bus (RDATA,
RPRTY, RSOX, REOP, RMOD, and RERR) is valid and a packet data transfer
occurs. When RVAL is low, the receive data bus is invalid and a data transfer does
not occurs. This signal is updated on the rising edge of RSCLK.

RVAL goes high when a port is selected for packet data transfer and the port has a
programmable size block of data or an end of packet ready for transfer. In POS-PHY
L2 mode, RVAL goes low if the selected port is empty, at the end of a packet, or
RVAL Oz when REN is de-asserted. Once RVAL goes low, it will remain low until REN is de-
asserted.

In POS-PHY L3 mode, RVAL goes low if the selected port is empty or at the end of a
packet if the minimum de-assertion time is greater than zero. RVAL will remain de-
asserted for the programmable minimum de-assertion time.

In UTOPIA L3 mode, this signal is held low.

In POS-PHY L2 mode, this signal is driven when one of the ports is selected for data
transfer, and tri-stated when REN is deasserted, none of the ports is selected or data
path reset is active.

In UTOPIA L2 (reset default) mode this signal is tri-stated.

In all UTOPIA L3 or POS-PHY L3 modes this signal is driven.

Receive packet data Modulus [1:0] (tri-state)

This signal is tri-state when global reset is applied.

RMODI[1:0]: In POS-PHY L2 or POS-PHY L3 modes, this signal is used to indicate
the number of valid bytes on the RDATA bus.

RMOD[1:0]=00 RDATA[31:0] valid
RMOD[1:0]=01 RDATA[31:8] valid

RMOD[1:0]=10 RDATA[31:16] valid
RMOD[1:0]=11 RDATA[31:24] valid

This signal is updated on the rising edge of RSCLK.

RMOD is only valid when REOP is high.

In UTOPIA L3, 8-bit POS-PHY L2 or 8-bit POS-PHY L3 modes, RMODI[1:0] signals
are held low.

In 16-bit POS-PHY L2 or 16 bit POS-PHY L3 modes, RMODI1] is held low.

In POS-PHY L2 mode, these signals are driven when one of the ports is selected for
data transfer, and tri-stated when REN is deasserted, none of the ports is selected or
data path reset is active.

In UTOPIA L2 (reset default) mode these signals are tri-stated.

In UTOPIA L3 or POS-PHY L3 modes these signals are driven.

RMODI[1:0] Oz

Receive packet Error (tri-state)

This signal is tri-state when global reset is applied.

RERR: In POS-PHY L2 or POS-PHY L3 modes, this signal is used to indicate that
the current packet is erred. When RERR is high, the current packet should be
aborted. This signal is updated on the rising edge of RSCLK.

RERR is only valid when REOP is high.

In UTOPIA L3 mode this signal is held low.

In POS-PHY L2 mode, this signal is driven when one of the ports is selected for data
transfer, and tri-stated when REN is deasserted, none of the ports is selected or data
path reset is active.

In UTOPIA L2 (reset default) mode this signal is tri-stated.

In UTOPIA L3 or POS-PHY L3 modes, this signal is driven.

RERR Oz

MICROPROCESSOR INTERFACE

Bidirectional 16 or 8-bit data bus L
D[15:0] I/0 This bus is tri-state when RST pin is low or CS pin is high.
D[15:0]: A 16-bit or 8-bit data bus used to input data during register writes, and data
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TYPE

FUNCTION

outputs during register reads. The upper 8 bits are not used and never driven in 8-bit
bus mode.
Weak pullup resistors or bus holders should be used for each pin.

A[10:1]

Address bus (minus LSB)
A[10:1]: identifies the specific 16 bit registers, or group of 8 bit registers, being
accessed. A[10] must be tied to ground for the DS3161 and DS3162 versions.

A[0] /
BSWAP

Address bus LSB / Byte Swap
A[0]: This signal is connected to the lower address bit in 8-bit systems. (WIDTH=0)
1 = Output register bits 15:8 on D[7:0], D[15:8] not driven
0 = Output register bits 7:0 on D[7:0], D[15:8] not driven
BSWAP: This signal is tied high or low in 16-bit systems.
(WIDTH=1)
1 = Output register bits 15:8 on D[7:0], 7:0 on D[15:8]
0 = Output register bits 7:0 on D[7:0], 15:8 on D[15:8]

ALE

Address Latch Enable

ALE: This signal is used to latch the address on the A[10:0] pins in multiplexed
address systems. When it is high the address is fed through the address latch to the
internal logic. When it transitions to low, the address is latched and held internally
until the signal goes back high. ALE should be tied high for non-multiplexed address
systems.

Chip Select (active low)
CS: This signal must be low during all accesses to the registers

Read Strobe (active low) / Data Strobe (active low)
RD: Read Strobe mode (MODE=0):
RD is low during a register read.
DS: Data Strobe mode (MODE=1):
DS is low during either a register read or a write.

Write Strobe (active low) / R/W Select
WR: Write Strobe mode (MODE=0):
WR is low during a register write.
R/W: Data Strobe mode (MODE=1):
R/W is high during a register read cycle, and low during a register write cycle.

Oz

Ready handshake (active low)

RDY: This ready signal is driven low when the current read or write cycle is in
progress. When the current read or write cycle is not ready it is driven high. When
device is not selected, it is not driven.

Oz

Interrupt (active low)

This signal is tri-state when RST pin is low.

INT: This interrupt signal is driven low when an event is detected on any of the
enabled interrupt sources in any of the register banks. When there are no active and
enabled interrupt sources, the pin can be programmed to either drive high or not drive
high. The reset default is to not drive high when there are no active and enabled
interrupt source. All interrupt sources are disabled when RST=0 and they must be
programmed to be enabled.

MODE

Mode select RD/WR or DS strobe mode
MODE: 1 = Data Strobe Mode, 0 = Read/Write Strobe Mode

WIDTH

Data bus width select 8 or 16-bit interface
WIDTH: 1 = 16-bits, 0 = 8 bits

MISC I/0

GPIO1

I/0

General-Purpose 1/0 1
GPIO1: This signal is configured to be a general-purpose 1/O pin, or an alarm output
signal for port 1.
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General-Purpose 1/O 2
GPIO2 1/0 GPIO2: This signal is configured to be a general-purpose 1/O pin, or the 8KREFO
output signal, or an alarm output signal for port 1.

General-Purpose 1/0 3
GPIO3 1/0 GPIO3: This signal is configured to be a general-purpose 1/O pin, or an alarm output
signal for port 2.

General-Purpose 1/0 4

GPIO4: This signal is configured to be a general-purpose I/O pin, or the 8KREFI input
signal, or an alarm output signal for port 2. When configured for 8KREFI mode the
signal frequency should be 8,000 Hz +500ppm and about 50% duty cycle.

GPIO4 I/O

General-Purpose 1/0 5
GPIOS 1/0 GPIOS5: This signal is configured to be a general-purpose I/O pin, or an alarm output
signal for port 3.

General-Purpose 1/0O 6

GPIOG6: This signal is configured to be a general-purpose I/O pin, or the TMEI input
signal, or an alarm output signal for port 3. When configured for TMEI input, the signal
low time and high time must be greater than 500ns.

GPIO6 I/0

General-Purpose 1/10 7
GPIO7 I/0 GPIOT7: This signal is configured to be a general-purpose 1/O pin, or an alarm output
signal for port 4.

General-Purpose 1/0 8

GPIO8: This signal is configured to be a general-purpose I/O pin, or the PMU input
signal, or an alarm output signal for port 4. When configured for PMU input, the
signal low time and high time must be greater than 500 ns.

GPIOS8 I/0

Test enable (active low)
TEST I TEST: This signal enables the internal scan test mode when low. For normal operation
tie high. This is an asynchronous input.

High-impedance test enable (active low)

— = HIZ: This signal puts all digital output and bi-directional pins in the high-impedance
state when it low and JTRST is low. For normal operation tie high. This is an
asynchronous input.

Reset (active low)

| RST: This signal resets all the internal processor registers and logic when low. This
pin should be low while power is applied and set high after the power is stable. This
is an asynchronous input.

JTAG

JTAG Clock
JTCLK I JTCLK: This clock input is typically a low frequency (less than 10MHz) 50% duty
cycle clock signal.

JTAG Mode Select (with pullup)
JTMS Ipu JTMS: This input signal is used to control the JTAG controller state machine and is
sampled on the rising edge of JTCLK.

JTAG Data Input (with pullup)
JTDI Ipu JTDI: This input signal is used to input data into the register that is enabled by the
JTAG controller state machine and is sampled on the rising edge of JTCLK.

JTAG Data Output

JTDO: This output signal is the output of an internal scan shift register enabled by the
JTAG controller state machine and is updated on the falling edge of JTCLK. The pin
is in the high-impedance mode when a register is not selected or when the JTRST
signal is high. The pin goes into and exits the high-impedance mode after the falling
edge of JTCLK

JTDO Oz
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JTAG Reset (active low with pullup)

JTRST: This input forces the JTAG controller logic into the reset state and forces the

JTRST Ipu JTDO pin into high impedance when low. This pin should be low while power is
applied and set high after the power is stable. The pin can be driven high or low for

normal operation, but must be high for JTAG operation.

CLAD

Clock A
CLKA I CLKA: This clock input is a DS3 signal (44.736MHz +20ppm) when the CLAD is
disabled or it is one of the CLAD reference clock signals when the CLAD is enabled.

Clock B

CLKB: This pin is a E3 (34.368 MHz +20ppm) input signal when the CLAD is disabled
CLKB 10 or it can be enabled to output a generated clock when the CLAD is enabled. The pin
is driven low when it is not selected to output a clock signal and the CLAD is enabled.
Refer to Table 10-9.

Clock C

CLKC: This pin is a STS-1 (51.84 MHz +20ppm) input signal when the CLAD is
CLKC 10 disabled or it can be enabled to output a generated clock when the CLAD is enabled.
The pin is driven low when it is not selected to output a clock signal and the CLAD is
enabled. Refer to Table 10-9.

POWER

Ground, OV potential

VSs PWR Common to digital core, digital IO and all analog circuits.

Digital 3.3V

VDD PWR Common to digital core and digital 10.

Analog 3.3V for CLAD

AVDDC PWR Powers clock rate adapter common to all ports.




DS3161/DS3162/DS3163/DS3164

8.3 Pin Functional Timing

8.3.1 Linel/O

8.3.1.1 B3ZS/HDB3/AMI Mode Transmit Pin Functional Timing

There is no suggested time alignment between the TX LINE signals and the TLCLKn clock signal. The TX DATA
signal is not a readily available signal, it is meant to represent the data value of the other signals.

The TPOSn, TNEGn and TLCLKn signals are available when the line is in B3ZS/HDB3 or AMI mode and the
transmit line pins are enabled.

The TPOSn and TNEGn signals change a small delay after the positive edge of the reference clock if the clock pin
is not inverted; otherwise they change after the negative edge. The TLCLKn clock pin is the clock reference
typically used for the TPOSn and TNEGn signals, but they can be time referenced to the TCLKIn, TCLKOn,
RLCLKn or RCLKON clock pins. The TPOSn and TNEGnN pins can be inverted.

Figure 8-1 and Figure 8-2 show the relationship between the digital outputs.

Figure 8-1. TX Line I/O B3ZS Functional Timing Diagram
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Figure 8-2. TX Line I/O HDB3 Functional Timing Diagram
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8.3.1.2 B3ZS/HDB3/AMI Mode Receive Pin Functional Timing

There is no suggested time alignment between the RX LINE signals and the RLCLKn clock signal. The RX DATA
signal is not an always readily available signal, it is meant to represent the data value of the other signals.

The RPOSn, RNEGn and RLCLKn pins are available when the line is in B3ZS/HDB3 or AMI mode

The RPOSn and RNEGn signals are sampled at the rising edge of the reference clock signal if the clock pin is not
inverted, otherwise they are sampled at the negative edge. The RLCLKn clock pin is the clock reference used for
the RPOSn and RNEGn signals. The RPOSn and RNEGnN pins can be inverted.

Figure 8-3 and Figure 8-4 show the relationship between the digital outputs.

Figure 8-3. RX Line I/0O B3ZS Functional Timing Diagram
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Figure 8-4. RX Line I/0O HDB3 Functional Timing Diagram
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8.3.1.3 UNI Mode Transmit Pin Functional Timing

The TDATN pin is available when the line interface is in the UNI mode and the transmit line pins are enabled. The
TOHMOnN and TOHMIn pins are available when the framer is in one of the “- OHM” modes and the transmit line
pins are enabled. The line interface is forced into the UNI mode when the framer is in one of the “- OHM” modes.

The TOHMIn pin is used to control the insertion of gaps in the data by stopping the internal formatters and data
sources. These gaps are inserted where external logic will add more overhead bits to the signal. The TOHMOn
signal is delayed from the TOHMIn signal by three clock periods. The TOHMOn signal aligns to the TDATn signal
and is high when internal framing and signal source has stopped inserting data. The TDATn signal should be
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ignored when TOHMOn is high. In the “- OHM Octet” framing modes, the first payload bit after the TOHMOn signal
goes low is the MSB (Bit 1) of a payload Octet.

The TDATn and TOHMONn signals change a small delay after the positive edge of the reference clock signal if the
clock pin is not inverted; other wise they change after the negative edge. The TOHMIn signal is sampled at the
rising edge of the reference clock signal if the clock pin is not inverted; otherwise it is sampled at the negative
edge. The TLCLKn clock pin is the clock reference typically used for the TDATn, TOHMOn and TOHMIn signals,
but they can be time referenced to the TCLKIn, TCLKOn, RLCLKn or RCLKOn clock pins. The TDATn, TOHMOn,
and TOHMIn pins can be inverted. See Figure 8-5 and Figure 8-6.

Figure 8-5. TX Line I/O UNI OHM Functional Timing Diagram
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Figure 8-6. TX Line I/O UNI Octet Aligned OHM Functional Timing Diagram
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8.3.1.4 UNI Mode Receive Pin Functional Timing

The RDATN pin is available when the line interface is in the UNI mode. The ROHMIn pin is available when the
framer is in one of the “~-OHM” modes. The RLCVn pin is available when the line interface is in the UNI mode and
the framer is not in one of the ““-OHM” modes. The line interface is forced into the UNI mode when the framer is in
one of the “-OHM” modes.

The ROHMIn pin is used to mark the RDATn bits that will be ignored by the internal receive logic. When the
ROHMIn pin is high, the internal framers and data sinks will ignore the corresponding RDATnN bits. In the “- OHM
Octet” framing modes, the data on RDATNn is octet-aligned with the ROHMIn signal, the first bit of the serial data on
RDATN is the MSB (Bit 1) of a payload Octet.

All bits on the RDATn pin, even the bits that are marked by ROHMIn, will come out the RSERn pin, if the RSERnN
pin is enabled.

The signal on the RLCVn pin enables the BPV counter, which is in the line interface, to increment each clock it is
high.

The RDATn, ROHMIn and RLCVn signals are sampled at the rising edge of the reference clock signal if the clock
pin is not inverted; otherwise they are sampled at the negative edge. The RLCLKn clock pin is the clock reference
used for the RDATn, ROHMIn and RLCVn signals. The RDATn, ROHMIn and RLCVn pins can be inverted. Please
refer to Figure 8-7 and Figure 8-8.
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Figure 8-7. RX Line I/O OHM UNI Functional Timing Diagram
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Figure 8-8. RX Line I/O UNI Octet Aligned OHM Functional Timing Diagram
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8.3.2 DS3/E3 Framing and PLCP Overhead Functional Timing
Figure 8-9 shows the relationship between the DS3 receive overhead port pins.

Figure 8-9. DS3 Framing Receive Overhead Port Timing
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Figure 8-10 shows the relationship between the E3 G.751 receive overhead port pins.

Figure 8-10. E3 G.751 Framing Receive Overhead Port Timing
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Figure 8-11 shows the relationship between the E3 G.832 receive overhead port pins.

Figure 8-11. E3 G.832 Framing Receive Overhead Port Timing
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Figure 8-12 shows the relationship between the DS3 transmit overhead port pins.

Figure 8-12. DS3 Framing Transmit Overhead Port Timing
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Figure 8-13 shows the relationship between the E3 G.751 transmit overhead port pins.

Figure 8-13. E3 G.751 Framing Transmit Overhead Port Timing
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Figure 8-14 shows the relationship between the E3 G.832 transmit overhead port pins.

Figure 8-14. E3 G.832 Framing Transmit Overhead Port Timing
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Figure 8-15 shows the relationship between the DS3 PLCP receive overhead port pins.

Figure 8-15. DS3 PLCP Receive Overhead Port Timing
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Figure 8-16 shows the relationship between the E3 G.751 PLCP receiver overhead port pins.

Figure 8-16. E3 G.751 PLCP Receive Overhead Port Timing
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Figure 8-17 shows the relationship between the DS3 PLCP transmit overhead port pins.

Figure 8-17. DS3 PLCP Transmit Overhead Port Timing
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Figure 8-18 shows the relationship between the E3 G.751 PLCP transmit overhead port pins.

Figure 8-18. E3 G.751 PLCP Transmit Overhead Port Timing
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8.3.3 Internal (IFRAC) and External (XFRAC) Fractional DS3/E3 Overhead Functional Timing

The fractional overhead pins provide the ability to insert bits in the DS3/E3 payload that are not used for cells or
packets. The source of fractional overhead bits is controlled by an internal register (see FRAC.TCR), specifying
internal generation or external sourcing via the TFOHENIn pin. The allocation of DS3/E3 payload used for cell and
packet data is also programmable or controlled by the TFOHENIn pin. The TSOFIn, TSOFOn, TDENn, RSOFOn
and RDENN pins are used to determine which bit positions are DS3/E3 overhead so that fractional overhead bits
will be inserted only in DS3/E3 payload. The TCLKOn and RCLKOn clocks can be configured for gapped modes
that will toggle for each fractional overhead bit, allowing a simple way of using the overhead bits for messaging.

Figure 8-19 shows the timing with the external fractional transmit port pins
P designates payload bits, F designates fractional overhead, and L designates DS3/E3 overhead, based on TDEN.

Figure 8-19. External (XFRAC) Transmit Fractional Timing
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Figure 8-20 shows the timing with the external fractional receive port pins

Figure 8-20. External (XFRAC) Receive Fractional Timing
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Figure 8-21 shows the timing with the internal fractional transmit port pins

Figure 8-21. Internal (IFRAC) Transmit Fractional Timing
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Figure 8-22 shows the timing with the internal fractional transmit port pins

Figure 8-22. Internal (IFRAC) Receive Fractional Timing
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8.3.4 Flexible Fractional (FFRAC) DS3/E3 Overhead Interface Functinal Timing

The Flexible fractional mode provides the capability to modify the payload data from the cell/packet processor
before inserting it into the DS3 or E3 payload. The bit rate of the payload from the cell/packet processor can be
less than the DS3 or E3 payload bit rate. The interface to the DS3 or E3 payload uses the TSOFIn, TSOFOn,
TDENnNn, TSERn, RSOFOn, RDENn and RSERn pins. The interface to the cell/packet processor uses the
TPDENIn, TPDENOnN, TPDATn, RPDENIn and RPDATN pins. The TPDENInN pin is used to determine the bit rate of
the transmit cell/packet payload data. The TPDENOnN pin is high when the data on TPDATn is valid. The delay
between TPDENIn and TPDENORN is three clocks. The RPDENIn pin is used to determine the bit rate of the receive
cell/packet processor data. The cell/packet processor uses the cell/packet data on the RPDATn pin when the
RPDENInN pin is high.

Figure 8-23 shows the timing with the flexible fractional transmit port pins

Figure 8-23. Transmit Flexible Fractional (FFRAC) Timing
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Figure 8-24 shows the timing with the flexible fractional receive port pins

Figure 8-24. Receive Flexible Fractional (FFRAC) Timing
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8.3.5 UTOPIA/POS-PHY/SPI-3 System Interface Functional Timing
8.3.5.1 UTOPIA Level 2 Functional Timing

Figure 8-25 shows a multi-device transmit interface multiple cell transfer to different PHY devices. On clock edge 2,
the ATM device places address ‘00h’ on the address bus (which is mapped to Port 1). PHY device '1' (Port 1)
indicates to the ATM device that it can accept cell data by asserting TDXA[1]. On clock edge 4, the ATM device
selects PHY device '1'. On clock edge 5, the ATM device starts a cell transfer to PHY device '1' by asserting TEN,
placing the first byte of cell data on TDATA, and asserting TSOX to indicate the transfer of the first byte of the cell.
On clock edge 6, the ATM device de-asserts TSOX as it continues to place additional bytes of the cell on TDATA..
On clock edge 13, PHY device ‘2’ asserts TDXA[2] to indicate to the ATM device that it is ready to accept cell data.
On clock edge 15, PHY device '1’ indicates that it cannot accept the transfer of a complete cell by de-asserting
TDXA[1]. On clock edge 16, the ATM device deselects PHY device '"1' and selects PHY device '2' by de-asserting
TEN and placing PHY device '2's address on TADR. On clock edge 17, the ATM device starts the transfer of a cell
to PHY device '2' by asserting TEN, placing the first byte of cell data on TDATA, and asserting TSOX to indicate the
transfer of the first byte of the cell. On clock edge 18, the ATM device de-asserts TSOX as it continues to place
additional bytes of the cell on TDATA.

Figure 8-25. UTOPIA Level 2 Transmit Cell Transfer Direct Mode
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Figure 8-26 shows a multi-device transmit interface multiple cell transfer to different PHY devices. On clock edge 2,
the ATM device places address ‘O0h’ on the address bus (which is mapped to Port 1). PHY device '"1' (Port 1)
indicates to the ATM device that it has a complete cell to send by asserting RDXA[1]. On clock edge 4, the ATM
device selects PHY device '1'. On clock edge 5, the ATM device asserts REN. On clock edge 6, the PHY device ‘1’
starts a cell transfer to the ATM device by placing the first byte of cell data on RDATA, and asserting RSOX to
indicate the transfer of the first byte of the cell. On clock edge 7, the PHY device de-asserts RSOX as it continues
to place additional bytes of the cell on RDATA. On clock edge 13, PHY device ‘2’ asserts RDXA[2] to indicate to
the ATM device that it is ready to send a cell. On clock edge 15, PHY device '1’ indicates that it cannot transfer a
complete cell by de-asserting RDXA[1]. On clock edge 16, the ATM device deselects PHY device '"1' and selects
PHY device '2' by de-asserting REN and placing PHY device '2's address on RADR. On clock edge 17, the ATM
device asserts REN. On clock edge 18, PHY device 2’ (Port 2) starts the transfer of a cell to the ATM device by
placing the first byte of cell data on RDATA, and asserting RSOX to indicate the transfer of the first byte of the cell.
On clock edge 18, the PHY device de-asserts RSOX as it continues to place additional bytes of the cell on RDATA.

Figure 8-26. UTOPIA Level 2 Receive Cell Transfer Direct Mode
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Figure 8-27 shows a multi-device transmit interface multiple cell transfer to different PHY devices. On clock edge 2,
the ATM device polls PHY device 'N'. On clock edge 3, PHY device 'N' indicates to the ATM device that it can
accept cell data by asserting TPXA. On clock edge 4, the ATM device selects PHY device 'N'. On clock edge 5, the
ATM device starts a cell transfer to PHY device 'N' by asserting TEN, placing the first byte of cell data on TDATA,
and asserting TSOX to indicate the transfer of the first byte of the cell. On clock edge 6, the ATM device de-asserts
TSOX as it continues to place additional bytes of the cell on TDATA. On clock edge 6, the ATM device also polls
PHY device 'O'. On clock edge 7, PHY device 'O' indicates that it can accept the transfer of a complete cell. On
clock edge 14, the ATM device polls PHY device 'N'. On clock edge 15, PHY device 'N' indicates that it cannot
accept the transfer of a complete cell. On clock edge 16, the ATM device deselects PHY device 'N' and selects
PHY device 'O' by de-asserting TEN and placing PHY device 'O's address on TADR. On clock edge 17, the ATM
device starts the transfer of a cell to PHY device 'O’ by asserting TEN, placing the first byte of cell data on TDATA,
and asserting TSOX to indicate the transfer of the first byte of the cell. On clock edge 18, the ATM device de-
asserts TSOX as it continues to place additional bytes of the cell on TDATA.

Figure 8-27. UTOPIA Level 2 Transmit Multiple Cell Transfer Polled Mode
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Figure 8-28 shows a multi-device receive interface multiple cell transfer from different PHY devices. On clock edge
2, the ATM device polls PHY device 'N'. On clock edge 3, PHY device 'N' indicates to the ATM device that it has a
complete cell ready for transfer by asserting RPXA. On clock edge 4, the ATM device selects PHY device 'N'. On
clock edge 5, the ATM device asserts REN. On clock edge 6, PHY device 'N' starts a cell transfer by placing the
first byte of cell data on RDATA, and asserting RSOX to indicate the transfer of the first byte of the cell. On clock
edge 7, PHY device 'N' de-asserts RSOX as it continues to place additional bytes of the cell on RDATA. On clock
edge 12, the ATM device polls PHY device 'O'. On clock edge 13, PHY device 'O' indicates to the ATM device that
it has a complete cell ready for transfer by asserting RPXA. On clock edge 16, the ATM device deselects PHY
device 'N' and selects PHY device 'O' by de-asserting REN and placing PHY device 'O's address on RADR. On
clock edge 17, the ATM device asserts REN and PHY device 'N' stops transferring cell data and tri-states its
RDATA and RSOX outputs. On clock edge 18, PHY device 'O’ starts a cell transfer by placing the first byte of cell
data on RDATA, and asserting RSOX to indicate the transfer of the first byte of the cell. On clock edge 19, PHY
device 'O' de-asserts RSOX as it continues to place additional bytes of the cell on RDATA.

Figure 8-28. UTOPIA Level 2 Receive Multiple Cell Transfer Polled Mode
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Figure 8-29 shows a multi-device receive interface unexpected multiple cell transfer. Prior to clock edge 1, the cell
transfer was started. On clock edge 4, since no other PHY device has a cell ready for transfer, the ATM device
assumes another cell transfer from PHY device 'N' and leaves REN asserted. On clock edge 5, PHY device 'N'
stops transferring cell data and indicates that it does not have another cell ready for transfer by not asserting
RSOX. On clock edge 6, the ATM device deasserts REN to end the cell transfer process. At the same time, PHY
device 'N' indicates to the ATM device that it now has a complete cell ready for transfer by placing the first byte of
cell data on RDAT, and asserting RSOX to indicate the transfer of the first byte of the cell. On clock edge 7, PHY
device 'N' tri-states its RDAT and RSOX outputs because REN is deasserted. On clock edge 8, the ATM device
selects PHY device 'N'. On clock edge 9, the ATM device asserts REN. On clock edge 10, PHY device 'N'
continues the cell transfer by placing the second byte of cell data on RDAT, and deasserting RSOX.

Figure 8-29. UTOPIA Level 2 Receive Unexpected Multiple Cell Transfer
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8.3.5.2 UTOPIA Level 3 Functional Timing

Figure 8-30 shows a multi-port transmit interface multiple cell transfer to different PHY devices. PHY port '1', ‘3, ‘4’
indicate to the ATM device that they can accept cell data by asserting the TDXA[n]. On clock edge 2, the ATM
device selects PHY port '1' by putting address ‘00h’ on the address bus. On clock edge 5, the ATM device starts a
cell transfer to PHY port '1' by asserting TEN, placing the first byte of cell data on TDATA, and asserting TSOX to
indicate the transfer of the first byte of the cell. On clock edge 6, the ATM device de-asserts TSOX as it continues
to place additional bytes of the cell on TDATA. On clock edge 13, PHY port 2’ asserts TDXA[2] to indicate it is
ready to accept a cell. On clock edge 15, PHY port ‘1’ deasserts TDXA[1] to indicate to the ATM device that it does
not have the availability to receive another complete cell. On clock edge 16, the ATM device selects PHY port '2'
by de-asserting TEN and placing PHY port '2's address on TADR. On clock edge 17, the ATM device starts the
transfer of a cell to PHY port '2' by asserting TEN, placing the first byte of cell data on TDATA, and asserting TSOX
to indicate the transfer of the first byte of the cell. On clock edge 18, the ATM device de-asserts TSOX as it
continues to place additional bytes of the cell on TDATA.

Figure 8-30. UTOPIA Level 3 Transmit Multiple Cell Transfer Direct Mode
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Figure 8-31 shows a multi-port transmit interface multiple cell transfer to different PHY devices. On clock edge 1,
the ATM device polls PHY port 'N'. On clock edge 3, PHY port 'N' indicates to the ATM device that it can accept cell
data by asserting TPXA. On clock edge 5, the ATM device selects PHY port 'N'. On clock edge 6, the ATM device
starts a cell transfer to PHY port 'N' by asserting TEN, placing the first byte of cell data on TDATA, and asserting
TSOX to indicate the transfer of the first byte of the cell. On clock edge 7, the ATM device de-asserts TSOX as it
continues to place additional bytes of the cell on TDATA. On clock edge 11, the ATM device polls PHY port 'M'. On
clock edge 12, the ATM device polls PHY port 'N'. On clock edge 13, PHY port 'M' indicates that it can accept the
transfer of a complete cell. On clock edge 14, PHY port 'N' indicates that it cannot accept the transfer of a complete
cell. On clock edge 16, the ATM device deselects PHY port 'N' and selects PHY port 'M' by de-asserting TEN and
placing PHY port 'M's address on TADR. On clock edge 17, the ATM device starts the transfer of a cell to PHY port
'M' by asserting TEN, placing the first byte of cell data on TDATA, and asserting TSOX to indicate the transfer of

the first byte of the cell. On clock edge 18, the ATM device de-asserts TSOX as it continues to place additional
bytes of the cell on TDATA.

Figure 8-31. UTOPIA Level 3 Transmit Multiple Cell Transfer Polled Mode
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Figure 8-32 shows a multi-port receive interface multiple cell transfer from different PHY ports. On clock edge 3,
PHY port 'N' indicates to the ATM device that it has a complete cell ready for transfer by asserting RPXA. On clock
edge 5, the ATM device selects PHY port 'N'. On clock edge 6, the ATM device indicates to PHY port 'N' that it is
ready to accept a complete cell transfer by asserting REN. On clock edge 8, PHY port 'N' starts a cell transfer by
placing the first byte of cell data on RDATA, and asserting RSOX to indicate the transfer of the first byte of the cell.
On clock edge 9, PHY port 'N' de-asserts RSOX as it continues to place additional bytes of the cell on RDAT. On
clock edge 11, the ATM device polls PHY device 'N'. On clock edge 12, PHY port 'M' indicates to the ATM device
that it has a complete cell ready for transfer by asserting RPXA. On clock edge 12, PHY port 'N' indicates to the
ATM device that it does not have a complete cell ready for transfer by de-asserting RPXA. On clock edge 15, the
ATM device deselects PHY port 'N' and selects PHY port 'M' by de-asserting REN and placing PHY port 'M's
address on RADR. On clock edge 16, the ATM device asserts REN. On clock edge 17, PHY port 'N' stops
transferring cell data. On clock edge 18, PHY port 'M' starts a cell transfer by placing the first byte of cell data on
RDATA, and asserting RSOX to indicate the transfer of the first byte of the cell. On clock edge 19, PHY port 'M' de-
asserts RSOX as it continues to place additional bytes of the cell on RDATA.

Figure 8-32: UTOPIA Level 3 Receive Multiple Cell Transfer Direct Mode
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Figure 8-33 shows a multi-port receive interface multiple cell transfer from different PHY ports. On clock edge 1,
the ATM device polls PHY port 'N'. On clock edge 3, PHY port 'N' indicates to the ATM device that it has a
complete cell ready for transfer by asserting RPXA. On clock edge 5, the ATM device selects PHY port 'N'. On
clock edge 6, the ATM device indicates to PHY port 'N' that it is ready to accept a complete cell transfer by
asserting REN. On clock edge 8, PHY port 'N' starts a cell transfer by placing the first byte of cell data on RDATA,
and asserting RSOX to indicate the transfer of the first byte of the cell. On clock edge 9, PHY port 'N' de-asserts
RSOX as it continues to place additional bytes of the cell on RDAT. On clock edge 11, the ATM device polls PHY
device 'N'. On clock edge 12, PHY port 'M' indicates to the ATM device that it has a complete cell ready for transfer
by asserting RPXA. On clock edge 12, PHY port 'N' indicates to the ATM device that it does not have a complete
cell ready for transfer by de-asserting RPXA. On clock edge 15, the ATM device deselects PHY port 'N' and selects
PHY port 'M' by de-asserting REN and placing PHY port 'M's address on RADR. On clock edge 16, the ATM device
asserts REN. On clock edge 17, PHY port 'N' stops transferring cell data. On clock edge 18, PHY port 'M' starts a
cell transfer by placing the first byte of cell data on RDATA, and asserting RSOX to indicate the transfer of the first
byte of the cell. On clock edge 19, PHY port 'M' de-asserts RSOX as it continues to place additional bytes of the
cell on RDATA.

Figure 8-33. UTOPIA Level 3 Receive Multiple Cell Transfer Polled Mode
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8.3.5.3 POS-PHY Level 2 Functional Timing

Figure 8-34 shows a multi-device transmit interface in byte transfer mode multiple packet transfer to different PHY
ports. Prior to clock edge 1, the POS device started a packet transfer to PHY port '1'. On clock edge 2, PHY port '1'
de-asserts its TDXA to indicate to the POS device that it cannot accept any more data transfers. On clock edge 3,
the POS device stops the packet transfer to PHY port '1', and starts a packet transfer to PHY port 2" by leaving
TEN asserted, placing PHY port '2's address on TADR, placing the first byte of packet data on TDATA, and
asserting TSOX to indicate the transfer of the first byte of the packet. On clock edge 7, PHY port '2' de-asserts its
TDXA to indicate to the POS device that it cannot accept any more data transfers. On clock edge 8, the POS
device stops the packet transfer to PHY port '2', and resumes a packet transfer to PHY port '3". On clock edge 12,
PHY port '2' indicates to the POS device that it can accept a block of packet data by asserting its TDXA. Also, the
POS device indicates it is transferring the last byte of packet data by asserting TEOP. On clock edge 13, the POS
device ends the packet transfer to PHY port '3', and starts a packet transfer to PHY port '4'. On clock edge 15, PHY
port '1" indicates to the POS device that it can accept a block of packet data. On clock edge 17, PHY port '4' de-
asserts its TDXA to indicate to the POS device that it cannot accept any more data transfers. On clock edge 18, the
POS device stops the packet transfer to PHY port '4', and resumes a packet transfer to PHY port '1".

Figure 8-34. Transmit Multiple Packet Transfer to Different PHY ports (Direct Status
Mode)
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Figure 8-35 shows a multi-device receive interface in byte transfer mode multiple packet transfer from different
PHY ports/devices. Prior to clock edge 1, a packet data transfer was initiated from PHY port '1', and PHY ports '2',
'3', and '4' indicated to the POS device that they have a block of packet data or an end of packet ready for transfer
by asserting their RDXA. On clock edge 2, the POS device indicates to PHY port '1' that it cannot accept any more
data transfers by removing its address from RADR, and indicates to PHY port '2' that it is ready to accept a block of
packet data by placing its address on RADR and leaving REN asserted. On clock edge 3, PHY port '1' stops
transferring packet data, and PHY port '2' starts a packet transfer by leaving RVAL asserted, placing the first byte
of the packet on RDATA, and asserting RSOX to indicate that this is the first transfer of the packet. On clock edge
4, PHY port '2' de-asserts RSOX as it leaves RVAL asserted and continues to place additional bytes of the packet
on RDATA. On clock edge 8, the POS device de-asserts REN to indicate to PHY port '2' that it cannot accept any
more data transfers. On clock edge 9, PHY port '2' ends the packet transfer process by de-asserting RVAL and tri-
stating its RVAL, RDATA, RSOX, REOP, and RERR outputs. And, the POS device indicates to PHY port '3' that it
is ready to accept a block of packet data by placing its address on RADR and reasserting REN. On clock edge 10,
PHY port '3' continues a packet transfer by asserting RVAL and placing the next byte of packet data on RDATA.
On clock edge 14, PHY port '3' places the last byte of the packet on RDATA, and asserts REOP to indicate that this
is the last transfer of the packet. On clock edge 15, PHY port '3' de-asserts RVAL and REOP ending the packet
transfer process, as well as, de-asserting RDXA to indicate that it does not have another block of packet data or an
end of packet ready for transfer. On clock edge 16, the POS device indicates to PHY port '4' that it is ready to
accept a block of packet data by placing its address on RADR and leaving REN asserted. On clock edge 17, PHY
port '4' starts a packet transfer by leaving RVAL asserted, placing the first byte of the packet on RDATA, and
asserting RSOX to indicate that this is the first transfer of the packet. On clock edge 18, PHY port '4' de-asserts
RSOX as it leaves RVAL asserted and continues to place additional bytes of the packet on RDATA.

Figure 8-35. POS-PHY Level 2 Receive Multiple Packet Transfer from Different PHY
Ports/Devices (Direct Status Mode)
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Figure 8-36 shows a multi-device transmit interface in packet transfer mode multiple packet transfer to different
PHY ports. On clock edge 2, the POS device polls PHY port 'N'. On clock edge 3, PHY port 'N' indicates to the
POS device that it can accept a block of packet data by asserting TPXA. On clock edge 4, the POS device selects
PHY port 'N'. On clock edge 5, the POS device starts a packet transfer to PHY port 'N' by asserting TEN, placing
the first byte of packet data on TDATA, and asserting TSOX to indicate the transfer of the first byte of the packet.
On clock edge 6, the POS device de-asserts TSOX as it continues to place additional bytes of the packet on
TDATA. And, PHY port 'N' drives its TSPA output high. On clock edge 10, the POS device polls PHY port 'M'. On
clock edge 11, the POS device asserts TEOP to indicate the transfer of the last byte of the packet to PHY port 'N'
and PHY port 'M' indicates to the POS device that it can accept a block of packet data by asserting TPXA. On clock
edge 12, the POS device de-asserts TEN to end the packet transfer process to PHY port 'N' and selects PHY port
'M'. On clock edge 13, the POS device starts a packet transfer to PHY port 'M' by asserting TEN, placing the first
byte of packet data on TDATA, and asserting TSOX to indicate the transfer of the first byte of the packet. And, PHY
port 'N' tri-states its TSPA output. On clock edge 14, the POS device de-asserts TSOX as it continues to place
additional bytes of the packet on TDATA. And, PHY port 'M' drives its TSPA output high.

Figure 8-36. POS-PHY Level 2 Transmit Multiple Packet Transfer to Different PHY Ports
(Polled Status Mode)
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Figure 8-37 shows a multi-devi