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INTRODUCTION

The AT4848 is a highly integrated OC-48/STM-16 or OC-12/STM-4 Multiservice Add/Drop Multiplexer (ADM) on a chip. The
device can be used in a variety of next generation data over SONET/SDH systems including Multiservice Provisioning Platforms
(MSPP), Broadband Access and Enterprise Customer Premise Equipment with an integrated ADM. The AT4848 has integrated
cross-connects supporting DS0, VT/TU and STS/VC level switching. The device includes MACs and framers for a range of drop
side interfaces including Fast Ethernet, Gigabit Ethernet, storage and video protocols, SONET/SDH and high density DS1/E1ls
and DS3/E3s. The AT4848 supports Frame and Transparent GFP mapping, SONET/SDH HI/LO and PDH virtual concatenation
(VCAT) and LCAS with 128 groups. The AT4848 provides VLAN/MPLS applications with on-chip L2 Aggregation & Management.
An OIF SPI interface is available for expansion through an external network processor, additional Ethernet or RPR MAC.

APPLICATIONS KEY FEATURES

QO Next Generation MSPP, MSTP or ADM systems Q 2.5/.622Gbps SONET/SDH Data & PDH Multi-Service
Q Next Generation ultra low cost micro and pizza box ADM on a chip
MSPPs/ADMs O 4x0C-48/STM-16 or OC-12/STM-4 SONET/SDH
O Next Generation DSLAM and Triple Play systems with network interfaces
integrated ADM Q Supports Hardware based APS for Linear and
Q OLT for FSAN, FTTP, FTTN, GPON or EPON systems with UPSR/SNCP
integrated ADM/MSPP Q Incorporates a 20 Gbps STS/VC, 2.5 Gbps TU3,
Q SONET/SDH Enterprise Customer Premises Equipment with 5 Gbps VT1.5/VT2/VT3/VT6/TU11/TU12/TU2,
integrated ADM/MSPP and 8K DSO0 Cross-connects
Q Line-cards for SONET/SDH Switches and Cross-connects Q Integrated Fast Ethernet and Gigabit Ethernet,
Q Multi-rate/multi-format Mapping of Ethernet over PDH or FC/FICON/ESCON and DVB-ASI ports
PDH/SONET/SDH O Supports 128 SONET/SDH HI/LO and PDH VCAT
O Ideal for cost sensitive wireless backhaul and Ethernet/PDH Groups with LCAS
private line backhaul systems Q Transparent and Frame GFP mapping
Q OIF SPI-3 port with up to 128 logical channels
. O Integrated 12xDS3/E3 and 336/252xDS1/E1 framers
Duplex Micro-MSPP 0 Integrated Drop side framers for 4xOC-12/STM-4s,
| £ DSO B 4x0C-3/STM-1s or 12x0C-3/STM-1s/EC-1s
i Q Traffic Aggregation and Management at Layer 2 for
| :j— pso/ | Ext bSO IF VLAN/MPLS with Classifying, Policing, Queuing,
i ) VTITU [ExVTTU IF Shaping and Scheduling
i —»j" Q E-LAN/VPLS is supported via an external FPGA or ASIC
<EXtDS0 | SONET/SDH AB connected at SPI-3 port
OVpsaue [«SSHETISDH, i T o | ocrmsec O Integrated system clock synchronization
}@{ @ aTasas |Ssei ! _,} ol [ > O ZBT RAM Interface for HDLC controller,
Elara ~ Ethernet | — DSO0 signaling processor, and BER storage
®) (Serial Data U ooHAB Q DDR2 SDRAM Interface for VCAT de-skewing and
| packet buffering
i :j_ Lius | DS3/DSt O Provided in an HFC-BGA1296 package
DuplexA i —>} 3/E1 Q Typical power consumption is 8.5 watts
: —>
| Ethernet A/B
Duplex B | . .
D m— . Simplex Micro-MSPP
A Ext DSO ! BHY Ext DSO I/F
OVnegive | SONET/SDH L ::D_' Ext VT/TU IF
= <PDH i
Scasrzwl| @ ATas4s | Pl ] seiae OC-12/3/EC-1
Elara Ethernet ' ::'_ N _ExtDSO or LIV
SerialData 4 Processorkee B O wesive * SONET/SDH o ksl Lius 125308}
| ::D—» (NP) @‘A’ TS| PDH E3/E1
E . (B) AE|4848 :gfhlemet Eth MAC | GE/FE
E Serial Data A/B C-48/12 (W) ara jSeriaI oo \_’ILI‘—’
! ::l PHY | EsconDvs-As| _— GEIFE
E ::D_' w/ CDR ["| ow Speed FC
i - ESCON/DVB-ASI
w/CDR Low Speed F
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ADM FEATURES

DATA FEATURES

PDH FEATURES

O 4 individual OC-48/STM-16/0C-12/ 2 GbE/FICON/FC ports with on-chip O Multiplexed 12 DS3/E3s,
STM-4 Network Interface ports with dual-rate (1.25/1.0625Gbps) CDR or 336 DS1s, or 252 Els
on-chip CDR 2 ESCON/DVB-ASI/Low Speed FC or any mixed PDH bus

QO 4 individual OC-12/STM-4/0C-3/ (200/270/531Mbps) ports with serial Q 12 DS3 C-bit Parity and
STM-1 ports with on-chip CDR clock and data interface DS3 M13 multiplexing

Q 3 serial EC-1/STM-1 ports with 8 Fast Ethernet ports via SMII or Q 12 E3 G.832 and E3 G.751 E13
on-chip B3ZS Encoder/Decoder SS-SMII multiplexing

Q SONET/SDH Section/Line OIF SPI-3 Interface up to 128 physical Q Asynchronous mapping 12
Overhead Processor ports with programmable data DS3/E3 to 12 STS-1/VC-3 SPE

O Hardware based Line and Path APS segmentation of 64 or 128 bytes Q 336 DS1 SF/ESF/SLC-96/ DDS
for SONET/SDH Ethernet MAC controller with flow Framers supporting J1 SF/ESF

Q SONET/SDH Line BER monitoring control including jumbo frame Q 252 E1 basic frame or
(103 to 109) 128 Hi/Lo-Order/PDH VCAT channels CRC-4 multi-frame framers

Q SONET/SDH 128-channel TOH Supports VCAT differential delay with Q Synchronous/Asynchronous
Transparency pool up to 256ms for Hi/Lo-Order, up to mapping 336/252 DS1/E1 to

QO STS/VC Pointer Processor with 384ms for DS1s, up to 256ms for VT1.5/VT2 (or TU-11/TU-12)
standard and random E1/E3s and up to 217ms for DS3s Q 8064-DS0 Signaling Processor
concatenations Supports LCAS with hitless for Signaling Scan and Dial

Q TU3 Pointer Processor add/remove and fault isolation Pulse Collection

O VT/TU Pointer Processor with GFP-T/F, PPP/HDLC, LAPS and ATM O DS3/E3, DS1/E1l LCV-based BER
standard and random encapsulation monitoring (107 to 10°°)
concatenations TUG-3 (SDH concatenation with both Q PDH through path Jitter

Q HI/LO 511-channel POH VC-4-Xv and VC-3-Xv) supported Attenuation
Processor pool Data mapping-over- DS1/E1/DS3/E3 O PDH transmultiplexing to/from

Q 511-channel Tandem Connection over SONET/SDH supported for up to SONET/SDH
Processor pool STS-12 bandwidth Q PDH VCAT and LCAS in

Q SONET/SDH HI/LO 511-channel BER Traffic Aggregation and Management compliance with G.7043
monitor pool (107 to 107°) at Layer 2 for VLAN/MPLS with

Q Flexible TOH and POH Add/Drop port Classifying, Policing, Queuing,

Q 20Gbps 384x384 STS/VC High Order Shaping, and Scheduling
Cross-connect Large DDR2 SDRAM for Packet Buffers

Q 5Gbps 2688x2688 VT/TU Low Order
Cross-connect

Q 48x48 TU3 Cross-connect

QO 8K DSO0s and associated Signaling
Cross-connect

Q 512-channel HDLC pool of DCC, PDH
Facility Data Link, CCS channel,

Local Data Link and Redundancy
Data Link
O Clock synthesizer and system
active/standby synchronizer
Quad SONET/SDH
0C-48/12 ¢—p| SONET/SDH ¢y Intertace SAN SAN |, 2ESCON
STM-16/4¢ 3  SFP l¢—— 3 PHY |y DVBASI
BLSR/ 2 )) . LSFC
UPSR Q/nl'l;'lua SMil/
4x0C-12/ Drop mtorface e . SS-SMIl | Ethernet [4—P 8x10/100
) > bE CDR
STM-1
9XEC-1 o D;:ﬁ::fig ATA4348 erace | GbE  l4—b  2x1Gb
S ECA 3 LlUs : ; EIara Iq SFP 4—p Ethernet
NP/
336 D141 ¢ ] PDH PDH | oo 2y Ethernet 3 " Ciroret
252 E1 “«—> LIUs [4P Interface [¢—p V| Expansion
12 DS3/E3 FPGA
AGG VCAT
DDR2 DDR2 sszgzm
SDRAMs | | SDRAMs
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DDR2 DDR2 ZBT Local & Clock/Synch  JTAG I/F uP Bus Redundant ~ OH Output
SDRAM SDRAM SSRAM Redundant /10 I/F Control I/F  Overwrite
l l l Datalink I/F
AGG VCAT 511 HilLlo = 511 HilLo OH 511 HilLo
DDR DDR External ' | poy BERT = Tandem = 312HDLC  giocisync = JTAG uP | Redundancy addiprop = Path OH | SONCI/SDH
SDRAM SDRAM | ZBTRAM Monitor | Connection | Controller ' gynthesizer | Controller | Interface | = Controller Port sy || [SEER LD
Interface | Interface = Interface Pool Pool Pool Pool BER Monitor
Network Network
side side
Dual Dual 20Gb/s Dual Dual
25/622Gbls ——p Dual ¢ 3 OC4812 «—p TOH ¢—) Pointer ¢—p 384x384 «——) Pointer ¢—p TOH ¢—p OC4812 ¢—p Dual ——» 25622600
%%“‘182//58-2_’\&'1‘? 4—— SERDES STM-16/4 Processors Processor STS/AU Processor Processors STM-16/4 SERDES ¢—— 0C-48/STM-16
g i Framers Cross Connect Framers OC-12/8TM-4
l ; : l
DS3/E3 VT/TU Lo-order & PDH Hi-order SONET/SDH
Async Mapper/ ¢ VT/TU TU3 VCAT LCAS VCAT LCAS Pointer Processor
SPE Pointer Aligner Aligner Map STS-12 Map STS-24
Mapper Processor i i
A A * A~ -~
GFP-TIGFP-FILAPS/PPP/
* - HDLC/ATM Encapsulation
DSENI 5Gbls 4+ praoH
Framers R 2688x2688
VT/TU
I Cross-Connect
v
M13/E13 2.5Gb/s
DS3/E3 48x48 Data AGG
Framers TU3 (VLAN/MPLS
f 8K x 8K Cross-Connect (Processor) SONET/SDH
I DS0 Buffered Framers
v Cross- I
Bulk PDH connect
DS1/E1 DS3/E3 PCS Ethernet MAC
Mux Interface I ¢ i
Octal SS- Dual QUAD
OIF SPI3 || ‘msmii | SERDES SERDES
Multiplexed Subscriber Ext DSO 2 ESCON/ OIF SPI-3 8 2 GbE Direct 4x622Mb/s mux
12 DS3/E3s IIF Cross Connect DVB-ASI/ Layer 2/3  Fast Ethernet FC/FICON 3 4x0C-12/STM-4 or
336 DS1s or 252 E1s Low-Speed FC  Data I/F ports ports 51M EC-1/  12xOC-3/STM-1 or
ports STM-0s 4x0C-3/STM-1 or
9XEC-1/STM-0 or
Combinations
Add/Drop Side Add/Drop Side Add/Drop Side
Data SONET/SDH
——————————————————————————————————————————————————————————————————————
Software

ot Transmux PDH Bus
DS3/E3 Processing DS3/E3

12) | R me P e e (12)
STS/AU SPE

XC DeMap SPE| |sTs/au

Map > XC
VT JA
PDH Bus Map 1338 vT/TU ﬁ(‘; VT | 36,

Ext JA XC DeMap PDE |t3us
DS1/E1 X
336/252 x » DS1/E1

336/252
v v v
DS3/E3 Data DS1/E1 Data Aggregation STS/AU DS1/E1 Data Aggregation DS3/E3 Data
Aggregation (12) (336/252) XC (336/252) Aggregation (12)
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NETWORK EDGE APPLICATIONS

Outside Plant (OSP)

POTS/DSL Enterprise

GPON Premises

EPON

AT4848 GbE/FE

2 DS113
DS1/3 NGDLC 0C-3/12/48 ACCESS —iie OCm/STM
DSLAM —~ =] e FCIFICON

Central Office
CATV CMTS

~, MSPP
‘ g 0C-m, DS1/3 AT484

C OC-m

Cell Site

UMTS/WiMax E

FE/GbE AT4848
Network
@y Equipment ADM

entral Office
Management

AT4848

Digital Vidi g
gital Video Multiservice Hub

Outside Plant (OSP)

0C-3/12 ACCESS GbE/FE
- DS1/3
OCm/STM
2| FC/FICON
=
AT4848
Outside P?;T(OSP) POTS/DSL
Cabinet/Vault ‘ggfgs
WIRELESS BACKHAUL APPLICATIONS
BTS  Micro-Wave ’
| 10/100FE
nxT1/E1 Cell Site Cell Site
—
ﬁ nxT1/E1 nxT1/E1
Micro-MSPP i ‘ UJH J
AT4848
Micro-MSPP BTS BTS
AT4848 Cell or WiMax
Site
MSPP 10/100FE
r, nxT1/E1
AT4848
AT4848 BTS | Cell Site
P Micro-MSPP
L AT4848

10/100FE

AT4848

10/100 FE nxT1/E1 BTS
Cell Site nxT1/E1
3 Cell Site
Micro-MSPP L . I
BTS ¢ Cell Site P2P WiMax )
10/100 FE Micro-Wave
nxT1/E1 N

BTS

CATV
Micro-MSPP

10/100 FE AT4848
nxT1/E1
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FEATURES SUMMARY

VCAT & LCAS (Cont.)
Q Built-in 4 OC-48/STM-16 Framers, 4 OC-12/STM-4 Framers, Q VCAT levels with Nx1544, Nx2048 (N=1-16), Nx34368

12 OC-3/STM-1 Framers, and 12 EC-1 Framers. Any port and Nx44736 (N=1-8)
can be used for line or add/drop Q Data mapping over DS1/J1/E1/DS3/E3 in compliance
Q Full SONET/SDH Section/Line Overhead processing with G.8040, X.85/86 and G.804
O Hardware based APS-L processing for Linear O Data mapping-over-PDH over SONET/SDH
O Hardware based UPSR/SNCP processing O Accommodates a SONET/SDH VCAT differential delay
O Standard Contiguous and any Random Hi-order and of 256ms
Lo-order pointer processing and alignment O Accommodates a PDH VCAT differential delay of
Q Full STS/VC and VT/TU Path monitoring/termination through 384ms for DS1s, 256ms for E1/E3s, and 217ms
a selectable 511-channel pool for DS3s
O Selectable 511 SONET/SDH Hi-order and Lo-order Tandem Q Supports VCAT differential delay via a DDR2 SDRAM
Connection Monitoring (TCM) for both Sink and Source up to 256Mbytes
Q Full SONET/SDH Line 107 to 10 hardware BER detection QO Low latency in VCAT De-skew
O Selectable 511 STS/VC, VT/TU with 103 to 10 hardware Q On-the-fly programmable differential delays for each
BER detection VCAT channel to permit short loop and long
Q Full TOH and flexible 64 POH channels add/drop port international paths
O Selectable 128 STS-1 Transport Overhead (TOH) Q Aggregation ports and an SPI-3 interface utilize a
Transparency shared resource with a maximum of 128 VCGs for
O Hitless backplane switching transporting data over SONET/SDH. The maximum
number of logical ports used for Aggregation is
32 VCGs

Data Encapsulation
Q Integrates 336 DS1/]1 framers, 252 E1 framers, 12 DS3/E3 Q ATM, GFP, PPP/HDLC, LAPS simultaneously, full-duplex
framers 128 channels
Q Implements bit asynchronous or byte synchronous mapping Performs GbE over SONET/SDH via GFP-T framing or
of 336 DS1/]1 to VT1.5/TU11 or 252 E1 to VT2/TU12 or any Gigabit Ethernet MAC

a
mixed Q GFP/HDLC/PPP/LAPS/ATM mapping to PDH in
Q Supports 12 M13/E13 multiplexers with 12 DS3/E3 framers compliance with G.8040, X.85/86 and G.804
Q Supports mapping of VT1.5/VT2/TU11/TU12 and DS3/E3 to Q Supports Fiber Channel (FC), FICON, ESCON,
SONET/SDH SPE Ethernet, DVB-ASI via GFP-T
DS1/E1 to DS3/E3 Mux, Asynchronous DS1/E1 to VT/TU Q Complies with ITU-T 1432.2 (ATM), ITU-T G.7041
Map, Asynchronous DS3/E3 to STS1/VC3 Map with Jitter (GFP), RFC-1619/1662/2615 (PPP), ITU-T X.85/86
Attenuation (LAPS), HDLC/Cisco HDLC mapping standards
Q PDH Transmultiplexing to/from SONET/SDH Q Cell/Frame HEC and packet FCS checker/generator
Q Jitter Attenuation for through path PDH signals and 1-bit HEC error correction
Q Supports PDH VCAT and LCAS in compliance with G.7043 O Idle/unassigned cell, aborted sequence
O PDH multiplexed bus requires external FPGA for mux/demux detection/generation
and external LIUs with jitter attenuation O Cell/packet payload scrambling/de-scrambling
Q Supports rate adaptation for LAPS/HDLC/PPP
Q Bit stuffing and byte stuffing on PPP and HDLC
O Extraction and insertion header field
VCAT & LCAS O Supports cell/frame extraction and insertion
a STS-48 Of STS/VC termination and STS-12 Of mixed VT/TU a Supports 16 or 32 b|t HDLC frame Check sequence
and PDH termination via 128 channels field (FCS) per channel
Q Implements Standard Contiguous, any Random and Virtual O Supports ATM idle cell discard or pass-through
Concatenation. Q Statistic counters per data channel, including:
Q Supports PDH VCAT and LCAS in compliance with G.7043 - Good frame/cell counter
Q Complies with Link Capacity Adjustment Scheme (LCAS) as _ FCS/CRC/HEC error counter
in ITU-T G.7041 with hitless addition/removal and fault . . .
isolation - Single bit HEC error correction counter
0O TUG-3 SDH Concatenation with both VC-4-Xv and VC-3-Xv - Abort sequence detection counter
support - Frame length violation counter
Q Contiguous and Random Concatenation with Hi-order - Frame drop/discard event counter
VC-3-Xc (X=1-48), VC-4-Xc (X=1-16), Lo-order VC-2-Xc _ 1dle frame/cell counter
(X=1-7), VC-12-Xc (X=1-21) and VC-11-Xc (X=1-28) .
O Virtual Concatenation (VCAT) with Hi-order VC-3-Xv - Transmit underrun counter
(X=1-48), VC-4-Xv (X=1-16), Lo-order VC-2-Xv (X=1-21), - Out of frame/cell delineation event
VC-12-Xv (X=1-63) and VC-11-Xv (X=1-64). - Loss of cell delineation event
Uus w w w . a r r i v e t e ¢ h n ol o g i e s . ¢ o m VIETNAM




Ooo

[y oy R O 0O 00O O O

0O DOO0OODo

oooo

us

C?%ﬂ

ELARA

0OC-48/STM-16 Multi-Service ADM on a Chip

ELARA

@7 Arrive
-\ TECHNOLOGIES,

Rev. 2.2 - November 2007

AT4848 Preliminary Short Data Sheet

Supports Layer 2 Aggregation with VLAN, VLAN Stacking
(QInQ)

Supports MPLS pseudowire emulation (PWE)

Supports GFP Multiplexing

Supports all functions of Aggregation including Classifying,
Policing, Queuing, Shaping and Scheduling.

Classifying function based on port ID, VLAN ID and priority
bits or MPLS via a lookup CAM

Policing function based on the MEF5 technical specification
from the Metro Ethernet Forum

Supports 256 service flows/queues

Deficit Weighted Round Robin (DWRR) or Strict Priority
Scheduler provided for scheduling

Ethernet MAC Class-of-Service (CoS of IEEE 802.1p) and
MPLS EXP bits of VC label mapping

MPLS label stack with Virtual Connection Label (VCL) and
Tunnel Label (TL) in accordance with the IETF drafts

Complies with MAC for Gigabit and Fast Ethernet framing,
flow control handling and auto-negotiation

IEEE 802.3 flow control protocol over SONET transparently
Rate limiting based Rx Ethernet FIFO

Jumbo frame support

MAC Counters for Ethernet Statistics

Optional FCS Insertion at Transmit Ethernet MAC

Supports Ethernet OAM extraction and insertion

Support 802.3ah Ethernet OAM processing

Support EoS with or without Data Aggregation

512 standard HDLC channels

DCC bytes from SONET/SDH framers

Bit-oriented Message and Facility Data Link from PDH
framers

Data Link in N1/K3 bytes from Path Overhead (POH)
processor

Common Channel Signaling (CCS) from DS1/E1 framer
ISDN D-channel data link support

Local internal system data link support

Redundancy data link support

10Mbps redundancy data link
Active/standby switchover under software control

Q Full, non-blocking 20Gbps TSI Cross-connect for
8 STS-48s or 384x384 at STS-1/VC-3 level
STS/VC path select for UPSR/SNCP

Multicast and broadcast on per STS-1/VC-3 basis
Data loop-back at the add/drop side for ring
pass-through data

Ooo

Q Full, non-blocking 2.5Gbps Cross-connect for

48x48 TU3s

Supports TU3 Path Select for UPSR/SNCP Application
Supports Multicast and Broadcast on per TU3 basis

(my

5Gbps Cross-connect for 2688x2688 VT-1.5/TU-11s
Supports cross-connect for all types of VT/TU

except TU3

Supports VT/TU Path Select for UPSR/SNCP Application
Supports Multicast and Broadcast on per VT-1.5/TU-11
basis

o0 0D

Q Random, full, non-blocking TSI Cross-connect for 8064
DSO0s (STS-12) and ABCD channel associated signaling
(CAS)

Multicast and broadcast support on per DSO basis
Supports 2-bit D-channel Cross-connect for ISDN
Signaling processor for ABCD signaling scan, dial pulse
collector, signaling de-bounce, signaling freeze and
signaling conversion for 8064 DS0Os

OoOo

O Suitable for Stratum Level-3 SONET/SDH Equipment
Timing Source (SETS) applications

O Accepts the multiple of 8KHz input reference clock and
monitor clock

Q Accepts an 8KHz or 1.544MHz/2.048MHz input
reference clock and an 8KHz or 1.544MHz/2.048MHz
input monitored clock

Q Selectable clock reference and clock monitoring from
SONET/SDH Line or Hi-order or Lo-order path

Q Supports Free-run, Locked, and Holdover modes of
operation

Q Supports working/protection clock synchronization
with multi-frame phase accuracy of 6.43ns
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