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1.0    Introduction
This technical note explores the possibility of using
Zarlink’s MT90502 AAL2 SAR device to switch CPS-
packets. Some key performance indicators like
throughput delay and capacity are also discussed.

2.0    Implementation
We are trying to build an exchange that can switch
ATM traffic on an OC-3 link at both the cell level and
the CPS-packet level. 

Figure 1 shows the block diagram of our
implementation using two MT90502 chips.

Figure 1 - Block Diagram
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2.1    Cell Switching

The MT90502 has a built-in feature to allow cell
switching at its UTOPIA ports. Any ATM cell received
at a UTOPIA input port can be routed back to any
UTOPIA output port according to its VPI/VCI.
Moreover, its VPI/VCI could be over-written by a new
value. In Figure 1, any cell that enters UTOPIA port A
of MT90502 #1 from the OC-3 PHY can be:

• received by MT90502 #1 as an AAL2 VC,

• switched back to the OC-3 PHY with VPI/VCI 
changed or unchanged, or

• switched to MT90502 #2 through port B.

2.2    CPS-Packet Switching

The AAL2 SAR engine inside the MT90502 can
process 1023 VCs simultaneously. CPS-packets
reassembled from VCs will be processed by a Rx CPS
engine, where a total of 1023 CIDs can be handled.
The Rx CPS engine will put a CPS-packet onto the
TDM bus with HDLC encapsulation. The format of the
HDLC encapsulation is shown in Figure 2. Address
bytes are used to indicate HDLC channels. One HDLC
channel carries one CID. Byte stuffing is performed
over the CPS-packet and HDLC address bytes to
eliminate any mimic of the HDLC flag. 

The TDM bus on the MT90502 contains 32 high speed
streams (CT_D[0:31]) running at 8.192 Mbps. This
gives as many as 4096 timeslots. However, the
MT90502 can only access 2046 of them - 1023 Tx
timeslots and 1023 Rx timeslots. In our
implementation, the first eight (CT_D[0:7]) streams are
configured as output (Rx) streams, and the second
eight (CT_D[8:15]) are input (Tx) streams. Each output
stream is physically connected to an input stream, so
that all CPS-packets on TDM bus get looped back. The
remaining streams (CT_D[16:31]) are unused.
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Figure 2 - HDLC Packet

There are 128 available timeslots on each stream. One or more consecutive timeslots can be assigned to a single
HDLC stream in which multiple HDLC channels or CIDs are transported. Again, HDLC channels or CIDs in the
same HDLC stream are distinguished by the address bytes in the HDLC frame. 

In our implementation, only one HDLC stream is created on each TDM stream. Each HDLC stream will cover all the
available timeslots on that stream. Because there are 1023 usable timeslots per direction, the first seven HDLC
streams on CT_D[0:6] will each have 128 timeslots, and the last HDLC stream on CT_D[7] has 127 timeslots. In
other words, there are 8 HDLC streams on TDM bus, each has bandwidth of 128 timeslots or 8.192 Mbps except
for the last one. 

On the TDM input (Tx) side, 1023 HDLC engines are available to receive all HDLC channels from the 8 HDLC
streams. CPS-packets will be retrieved from HDLC encapsulation and passed over to the proper Tx CPS engine
according to the HDLC stream number and the HDLC address bytes. 

In the Tx CPS engines, both the CID and UUI fields of the CPS-packets can be modified by the user, if desired,
before the packets are sent to the Tx SAR engine. In the Tx SAR engine the CPS-packets are segmented into
AAL2 cells. Again, the VPI/VCI are user programmable. 
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Figure 3 shows a complete data flow from UTOPIA to TDM back to UTOPIA. By changing the CID/VPI/VCI on the
Tx side the CPS-packets are switched among VCs.

Figure 3 - Data Flow of CPS-Packet Switching

3.0    Delay and Capacity

3.1    Throughput delay

On the MT90502, the total throughput delay from UTOPIA input to UTOPIA output comprises:

• Process delay from the UTOPIA input to the TDM interface, totalling 250us.

• Transportation delay on the TDM bus. The TDM bus is running at 8.192 Mbps or 122ns per bit. Since 
multiple HDLC channels may share a single HDLC stream, the transportation delay of a HDLC packet 
depends on the number of HDLC channels (N) in this stream as well as the CPS-packet length (L). The 
delay is N*(L*1.1+3)*8*122ns. Here, we have a multiplier of 1.1 as a result of byte stuffing and we add 3 
bytes for the HDLC flag and address.

• Process delay from the TDM interface to the UTOPIA output, which is 125us. 

3.2    Capacity

Although the MT90502 supports 1023 HDLC CIDs or HDLC channels, the bottleneck of our implementation is on
the TDM bus. The number of HDLC channels that can be carried by an HDLC stream (which has 8.192 Mbps
bandwidth) depends on the packet size and the packet rate. If the average CPS-packet length is L bytes, the
average packet rate is R packets/s, and the number of HDLC channels in a single HDLC stream is N, we will have
the total traffic of N*R*(L*1.1+3)*8 bits/s that will appear on the TDM bus. Obviously, this traffic cannot exceed the
8.192 Mbps bandwidth limitation.  Therefore, we have 

Since the above N is the capacity of a single HDLC steam, multiply it by 8 to get the total capacity of a single chip.
Again, multiply it by 2 to get the total capacity of our implementation as shown in Figure 1.
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Table 1 summarizes the results of capacity and delay for some PCM and ADPCM profiles.

4.0    Conclusion
An AAL2 switch is proposed by using two MT90502 SAR devices. The CPS-packet capacity and throughput delay
are discussed. The smaller the capacity used on the MT90502, the smaller the round trip delay. However, by using
compressed data like ADPCM or CELP, we can achieve both high capacity and low delay. 

Profile
L

(byte)
R

(packet/s)
Capacity

Delay
(ms)

40 byte PCM 43 200 1616 5.3

1024 3.5

512 1.9

256 1.2

32K ADPCM 23 200 2046 3.9

1024 2.1

512 1.3

256 0.8

44 byte PCM 47 181.2 1648 5.9

1024 3.8

512 2.1

256 1.2

Table 1 - Delay vs. Capacity



www.zarlink.com

Information relating to products and services furnished herein by Zarlink Semiconductor Inc. or its subsidiaries (collectively “Zarlink”) is believed to be reliable.
However, Zarlink assumes no liability for errors that may appear in this publication, or for liability otherwise arising from the application or use of any such
information, product or service or for any infringement of patents or other intellectual property rights owned by third parties which may result from such application or
use. Neither the supply of such information or purchase of product or service conveys any license, either express or implied, under patents or other intellectual
property rights owned by Zarlink or licensed from third parties by Zarlink, whatsoever. Purchasers of products are also hereby notified that the use of product in
certain ways or in combination with Zarlink, or non-Zarlink furnished goods or services may infringe patents or other intellectual property rights owned by Zarlink.

This publication is issued to provide information only and (unless agreed by Zarlink in writing) may not be used, applied or reproduced for any purpose nor form part
of any order or contract nor to be regarded as a representation relating to the products or services concerned. The products, their specifications, services and other
information appearing in this publication are subject to change by Zarlink without notice. No warranty or guarantee express or implied is made regarding the
capability, performance or suitability of any product or service. Information concerning possible methods of use is provided as a guide only and does not constitute
any guarantee that such methods of use will be satisfactory in a specific piece of equipment. It is the user’s responsibility to fully determine the performance and
suitability of any equipment using such information and to ensure that any publication or data used is up to date and has not been superseded. Manufacturing does
not necessarily include testing of all functions or parameters. These products are not suitable for use in any medical products whose failure to perform may result in
significant injury or death to the user. All products and materials are sold and services provided subject to Zarlink’s conditions of sale which are available on request.

Purchase of Zarlink’s I2C components conveys a licence under the Philips I2C Patent rights to use these components in and I2C System, provided that the system
conforms to the I2C Standard Specification as defined by Philips.

Zarlink, ZL and the Zarlink Semiconductor logo are trademarks of Zarlink Semiconductor Inc.

Copyright Zarlink Semiconductor Inc. All Rights Reserved.

 TECHNICAL DOCUMENTATION - NOT FOR RESALE

For more information about all Zarlink products
visit our Web Site at


	1.0 Introduction
	2.0 Implementation
	Figure 1 - Block Diagram
	2.1 Cell Switching
	2.2 CPS-Packet Switching
	Figure 2 - HDLC Packet
	Figure 3 - Data Flow of CPS-Packet Switching


	3.0 Delay and Capacity
	3.1 Throughput delay
	3.2 Capacity
	Table 1 - Delay vs. Capacity


	4.0 Conclusion

