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Wireless infrastructure equi pment manufacturers must

bal ance deployment costs while fulfilling demands for next
generation network services. Enhanced services usually
mandate increased network connection rates. Typically the
physical connection from the wireless base station to the
RNC isviamultiple bonded E1 or T1 interfaces. A cost
effective method that enhances the services' capabilitieson
the network is deploying additional E1 or T1 lines between
the base station and the RNC. One such exampleisto
increase the number of connectionsfrom 8to 16 E1s. Indeed
the sweet spot for equipment manufacturersis 16 E1s
running bonding protocols, such asinverse multiplexing for
ATM or multilink point-to-point protocol.

This application note explains how the QUICC Engine™
multichannel controller (MCC) and serial interface (S) of
the MPC8360E and M PC8568E can be configured to control
16 E1l or Tl interfaces. It isapplicable for any equipment
requiringupto 16 E1 or T1interfaceswith an IMA, MLPPPR,
or aclear channel connection scheme. It is aso relevant
regardless of the end product for that equipment.
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QUICC Engine Block Connection Requirements

NOTE

This document mainly focuses on the E1 interface because an E1 has a
higher clock rate and more 8-bit timeslots per frame. An E1 has 32 timedots
of 8 bitsversus 24 for aT1. Hence, whatever is stated for an E1 interfaceis

asotrueforaTl.

1 QUICC Engine Block Connection Requirements

To connect 16 E1sto the QUICC Engine block, more than 1 E1 must be multiplexed onto aQUICC Engine
TDM. Figure 1 provides an example, from a hardware perspective, that realizes 16 E1 connectivity on 2
QUICC Engine TDM interfaces. It shows 16 E1s being multiplexed and frame interleaved on 2 QUICC
Engine TDMs. External logic (framer) must have the capability of multiplexing morethan 1LE1 onaTDM.
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Figure 1. Sixteen E1s Multiplexed on 2 TDMs Example

The TDM clock rate must be N times the nominal E1 clock rate, where N isthe number of E1s aggregated
on any given TDM. Table 1 details the clock rate options for connection scenarios that realize the 16 E1

reguirement.

Table 1. TDM Clock Rate for 16 E1s vs. Number of TDMs

Number of TDMs

Clock Rate Per TDM

Number of E1s on TDM

2

8x2048kHz

8

4

4x2048kHz

4

8

2x2048kHz

2
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MCC Configuration Rules

The maximum number of E1sthat can be placed on 1 TDM connected to the QUICC Engine moduleis 8.
For each of the options detailed in Table 1 the SYNC is 125us, for example, the same rate as an E1 with
32x8-bit timeslots.

2 MCC Configuration Rules

For applications that require more E1 lines than the number of QUICC Engine TDMs, the data format on
the E1 (channelized or otherwise) determines whether thisis possible. To increase the QUICC Engine E1
capacity beyond the 8 E1s per 256 channel MCC, adhere to the following:

*  The maximum number of E1s supported by a 256 channel MCC is 16.

» Itisimpossibleto support 16 E1swith a configuration of 32 independent 8-bit time slots on each
E1 (for example, channelized by byte timeslots).

» For N E1 links aggregated on 1 TDM, the external framer or logic must have the capability of
supplying aclock at rate of N times the nominal E1 rate to the QUICC Engine TDM link(s). Note
that N must be even.

* Morethan 1 E1 must be multiplexed onto 1 physical TDM link.

» For 16 Elsthe TDM link must be clocked at arate cognizant of Table 1, thereby increasing the
number of 8-bit timedots (64kbps) per TDM.

* The 16-bit super channel mode must be applied to as many MCC channels as possible.
* AnE1 must not consume more than 16 MCC channels Transmit FIFOs.

2.1 MCC Transmitter

The MCC transmitter supports 256 logical channelsfor channelized TDM frame termination. Because an
E1 interface has a clock rate of 2048000Hz and a frame rate of 125us, each frame contains 32 8-bit time
dots. If the dataformat on the E1 is channelized—each channel consuming 1 byte per E1 frame—then an
MCC can support 8 E1s (8 E1ls x 32 timeslots per E1 = 256 M CC channels).

The following sections show how the 256 MCC channels can be used to map 16 E1s (512 x 1-byte
timeslots).

2.1.1 Interleaving Requirements for 16-bit Super Channel Mode

The key to supporting 16 E1s on the MCC is the 16-bit super channel mode. This mode allows the user to
describe an E1 using 16 MCC channels (TDM data format dependent). Because the MCC supports 256
channels, the 16-bit super channel mode allows the QUICC Engine modul e to support 16 E1s per MCC.
Thisis because the SI RAM can now source 2 bytes from 1 MCC channel FIFO inonly 1 SI RAM entry.
Consequently, the aggregation logicin Figure 1 must be capable of handling an interleaving schemewhere
at least 2 consecutive 8-bit timeslots from an E1 are present on a TDM; in other words, the interleaving
scheme must be 2 bytes or greater amongst the E1 frames aggregated on 1 TDM. Furthermore, the
interleaving scheme must be based on an even number of bytes from the TDM passed round robin to each
E1l. Themost likely solutionisto use frame based interleaving because a number of ‘ off the shelf’ framers
support this functionality.

Enhanced Serial Interface Mapping, Rev. 1
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MCC Configuration Rules

2.1.2 Why Does Byte Interleaving Not Allow 16 E1s

Figure 2 shows a byte interleaving of 2 E1son 1 QUICC Engine TDM. The timeslots on the TDM that
correspond to the E1 frameon E1_A are numbered 1-32. Thetimeslotson the TDM that correspond to the
El frameon E1_B are numbered 33-64. It isassumed that E1_A and E1_B are both clear channel (there
isno channelization). All timedotson E1_A carry datasourced from 1 queue, essentially 1 MCC channels
buffer descriptor ring; al timeslotson E1_B carry data sourced from a different queue than E1_A.

QUICC Engine
E1 A Framer block
[1 ]2 ]3]4]5]6 [7]8 }—_—-|31|32|<— SITx
TDM A
E1 B <[ 1 [33]2[34]3 [35]4 [36}----- [31]63]32] 64}
[33]34]35[36]37]38]39]40} - - {63] 64| ———64x8-Bit Timeslots——p»

-——32x8-Bit Timeslots ——p»

Figure 2. Byte Interleaving 2 E1s on 1 QUICC Engine TDM

Use super channeling to map the E1 frame in the QUICC Engine Transmit S| RAM. Figure 3 shows one
example of S| RAM and MCC super channel table initialization, which correspondsto TDM A
configuration in Figure 2.

Transmit SI RAM Super Channel Table
0 1 2 3-10  11-13 14 15 0-1 2-9 10-15
‘ MCC ‘LOOP ‘SUPER‘ MCSEL ‘ CNT ‘ BYT ‘ LST ‘ ‘ ‘CHANNEL NO‘ ‘
SI RAM Address MURAM_Base + SCTPBASE +
1 0 1 0x0 0x0 ! 1 0 0x0 —
1 0 1 Ox1 0x0' 1 0 0x2 —
1 0 1 0x2 0x7 2 0 0 0x4 0x0
1 0 1 0x3 0x72 0 0 0x6 ox1
1 0 1 0x4 0x72 0 0 0x8 0x0
1 0 1 0x5 0x72 0 0 OxA Ox1
1 0 1 0x6 0x72 0 0 0xC 0x0
1 0 1 0x7 0x72 0 0 OXxE Ox1
1 0 1 0x3C 0x72 0 0 0x78 0x0
1 0 1 0x3D 0x72 0 0 Ox7A ox1
1 0 1 0x3E 0x72 0 0 0x7C 0x0
1 0 1 0x3F 0x72 0 1 OX7E ox1

1 First byte of super channel 1-byte configuration

2 Regular (not first) byte of super channel 1-byte configuration

Figure 3. Byte Interleaved SI RAM and MCC Super Channel Initialization

Enhanced Serial Interface Mapping, Rev. 1
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MCC Configuration Rules

Because the data format on the TDM is 2 clear channel streams of 32 1-byte timeslots, it requires2 MCC
super channels. Because the data is byte interleaved on the TDM, the S| RAM must be configured for
timedotsof size 1 byte; all entriesinthe SI RAM must be programmed for 1 byte and super channel. Byte
interleaving does not allow the use of 16-bit super channel mode because the TDM uses a scheme of
sourcing 1 byte from each MCC super channel round robin, for example, channel O, channel 1, channel 0O,
channel 1, continuing in this fashion.

Note that each entry in the SI RAM has a unique MCSEL value, thus each entry consumes 1 MCC
channels Transmit FIFO. 64 MCC channels are consumed because there are 64 entries in the SI RAM.
Therefore 32 M CC channelsarerequired for each E1 resulting in maximum of 8 E1sfor abyteinterleaved
E1 aggregation scheme.

Also this configuration will requirethat the M CCF is programmed to provide 64 channelsto TDM A. The
corresponding SIXMR must be programmed such that 64 SI RAM entries are provided to TDM A in the
S| RAM.
NOTE

Figure 2 uses MCC channel Ofor E1L_A and MCC channel 1for E1_B. The

channel specific parameters (CSP) for the super channel that provides data

for E1_A areat MCC channel O offset in MURAM; for E1_B the CSP are

at MCC channel 1 offset. Thisis only to clarify the example; it is

permissible to use another MCC channels CSP in the first timedlot for each

super channel. This may be necessary depending on the protocol for the

MCC channel. For example, MLPPP and Serial ATM channelsrequire 256

bytes of CSP, and as such MCC channel 1 cannot be used to hold the CSP

for E1_B dueto CSP overlap caused by MCC channel 0. Itiseasily avoided

by choosing M CC channelsthat do not overlap when taking into account the

protocol -dependent CSP configuration.

21.3 Interleaving Based on 2 Bytes

Figure 4 shows an alternative interleaving on the TDM with the same configuration of timeslotson E1_A
and E1_B of Figure 2. Thistime the TDM isinterleaved 2 bytes round robin.

QUICC Engine
E1 A Framer block
[1 ]2 ]3[4 ][5 [6 [7[8 |-- {31]32] SITx
TDM A
E1 B <[ 1 [2 [33[34]3 |4 [35]36}----- [31]32]63] 64}
[33]34]35[36]37[38[39]40] - - {63[64]-. -—————64x8-Bit Timeslots —— M p»
-——32x8-Bit Timeslots——p»

Figure 4. Interleaving 2 E1s on 1 QUICC Engine TDM 2 Bytes Round Robin

Enhanced Serial Interface Mapping, Rev. 1
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MCC Configuration Rules

Use super channeling to map the E1 frame in the QUICC Engine Transmit S| RAM becauseeach Elisa
clear channel. Figure 5 shows one example of S| RAM and M CC super channel table initialization that
correspondsto TDM A configuration in Figure 4.

Transmit S| RAM Super Channel Table
0 1 2 3-10  11-13 14 15 0-1 2-9 10-15
‘ MCC ‘LOOP ‘SUPER‘ MCSEL ‘ CNT ‘ BYT ‘ LST ‘ ‘ ‘CHANNEL NO‘ ‘
SI RAM Address MURAM_Base + SCTPBASE +
1 0 1 0x0 ox1 1 1 0 0x0 —
1 0 1 Ox1 ox1' 1 0 0x2 —
1 0 1 0x2 0x1 2 0 0 0x4 0x0
1 0 1 0x3 ox12 0 0 0x6 ox1
1 0 1 0x4 0x12 0 0 0x8 0x0
1 0 1 0x5 0x12 0 0 OxA Ox1
1 0 1 0x6 ox12 0 0 0xC 0x0
1 0 1 0x7 0x12 0 0 OXE Ox1
1 0 1 Ox1E 0x12 0 0 0x3C 0x0
1 0 1 Ox1F ox12 0 1 OX3E ox1

' First 2 bytes of super channel
2 Regular (not first) 2 bytes of super channel

Figure 5. 2 Byte Interleaved S| RAM and MCC Super Channel Initialization

The 16-bit super channel mode is used because the data on the TDM isinterleaved every 2 bytes, 1 S|
RAM entry describes 2 bytes on the TDM. 2 bytes are extracted from an MCC Transmit channels FIFO
that correspondsto the current S| RAM entry’sMCSEL field. Each S| RAM entry fills2 bytesof the TDM
frame. The benefits are twofold:

1. TDM A inFigure 4 requires 32 MCC channels to describe the 2 E1s. MCCF should be
programmed for 32 channels assigned to TDM A.

2. The number of SI RAM entries and super channel entriesis halved versus Figure 3.
This interleaving scheme will allow the QUICC Engine block to support 16 E1s.

Enhanced Serial Interface Mapping, Rev. 1
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MCC Configuration Rules

214 Frame Interleaving

Figure 6 shows another alternative interleaving scheme on the TDM with the same configuration of
timedotson E1 A and E1 B in Figure 2, but the TDM is frame interleaved.

QUICC Engine
E1 A Framer block
[1 ]2 [3]4[56 [7]8 ]-- {3132 TDM A SITx
E1 B <[ 1 [2 [3 ][4 ]-{33]34]35]36]--61[62]63]64]
[33]34]35/36]37]38]39]40} - {63] 64 |- -——————64x8-Bit Timeslots ————p»

-———32x8-Bit Timeslots ——p»

Figure 6. Interleaving 2 E1s on 1 QUICC Engine TDM 32 Bytes Round Robin

Use super channeling to map the E1 frame in the QUICC Engine Transmit S| RAM becauseeach Elisa
clear channel. Figure 7 shows one example of S| RAM and M CC super channel table initialization that
corresponds to TMDATMDA configuration in Figure 6.

Transmit S| RAM Super Channel Table
0 1 2 3-10  11-13 14 15 0-1 2-9 10-15
‘ MCC ‘LOOP ‘SUPER‘ MCSEL ‘ CNT ‘ BYT ‘ LST ‘ ‘ ‘CHANNEL NO‘ ‘
S| RAM Address MURAM_Base + SCTPBASE +
1 0 1 0x0 ox1! 1 0 0x0 —
1 0 1 0x2 0x1 2 0 0 0x2 —
1 0 1 0x3 ox12 0 0 Ox4 0x0
1 0 1 0x4 ox12 0 0 0x6 0x0
Each subsequent entry incrementing MCSEL by 1 until: 0x0 until:
1 0 1 0x10 ox12 0 0 0x20 0x0
1 0 1 0x1 ox1' 1 0 0x22 ox1
1 0 1 0x11 0x12 0 0 0x24 0x1
1 0 1 ox12 0x12 0 0 0x1 until:
Each subsequent entry incrementing MCSEL by 1 until: 0x3C 0x1
1 0 1 Ox1E 0x12 0 0 Ox3E 0x1
1 0 1 Ox1F 0x12 0 1

' First 2 bytes of super channel

2 Regular (not first) 2 bytes of super channel

Figure 7. Frame Interleaved S| RAM and MCC Super Channel Initialization

Enhanced Serial Interface Mapping, Rev. 1
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MCC Configuration Rules

Frame interleaving also allows the QUICC Engine block to support 16 E1s. Note that the SI RAM entry
with MCSEL = 1 isno longer the second entry in the table; the entry with MCSEL = 1 corresponds to the
first timeslot for E1_B. Thisensuresthat the super channel for E1_B usesthe CSP offset for M CC channel
1, which guarantees the same M CC CSP configuration as the example in Section 2.1.3, “Interleaving
Based on 2 Bytes’. The MCC channelsFIFOs used for E1_A are 0 (CSPsreside at this channel’s offset in
MURAM), 2,3,4,5,6,7, 8,9, 10, 11, 12, 13, 14, 15, and 16; the M CC channels FIFOsused for E1_B are
1 (CSPsreside at this channels offset in MURAM), 17, 18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30,

and 31.

Only the root channel programming is significant in the S| RAM. The root channel isthe MCC channel
where the CSP reside. The super channel for E1_A could also be configured as follows:

MCC channel 0 astheroot (entry with first programming in S| RAM)
An arbitrary assignment of another 15 MCC channels excluding channel 1

MCC channel 1 isexcluded because it is the root channel where the CSPs reside for E1_B. It would use
the remaining 15 MCC channels assigned to this TDM A viaMCCF in no specific order. The user can
decide under which MCC channel offset the CSPsreside.

2.2

MCC Receiver

Supporting 16 E1s on the receiver is simpler than with the transmitter. The receiver does not need any
super channel programming. To support the frame interleaved configuration of the TDM shown in
Figure 6, Table 2 detailsthe S| RAM programming. It is assumed that the CSPsfor E1_ A areat MCC
channel 0 offset; for E1_B the CSPs are the offset for MCC channel 1 in the MURAM.

Only 2 MCC channels are required (1 for each E1 stream).

0 1 2 3-10 1113 14 15

MCC ‘LOOP ‘SUPER‘ MCSEL ‘ CNT ‘ BYT ‘ LST

16 entries of:

1‘0‘0‘0x0‘0x1‘1‘0

15 entries of:

1 ‘ 0 ‘ 0 ‘ 0x1 ‘ 0x1 ‘ 1 ‘ 0
1 entry of:
1 ‘ 0 ‘ 0 ‘ 0Ox1 ‘ 0Ox1 ‘ 1 ‘ 1

Enhanced Serial Interface Mapping, Rev. 1
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ATM Cell Mapping

3 ATM Cell Mapping

The ATM Forum specification af-phy-0064.000 and the ITU-T G804 specification definea TDM frame
format for carrying 53 byte ATM cells over an E1 interface. Thisframe format is shown in Figure 8.

Timeslot 1(TS1) and timeslot 17 (TS17)
are reserved for signaling and OAM
functions, and do not contain ATM cell

TS1 TS17 TS32

Timeslots 2—16 and timeslots 18—32
hold ATM cell data; 30 out of the 32
octets are used for ATM cells.

Figure 8. ATM Cell E1 TDM Frame Format

Assuming a frame based interleaving scheme with 2 E1son 1 TDM, the TDM would be constructed as
shown in Figure 9.

QUICC Engine
E1 A Framer block
[X[2 |-[X]18][19}------- - {31]32] - TDM A SITx
E1 B ~(X T2 [3[4 }[X 18 19]-[S2[X [54]- [XT50} {64}
[XT34]- [XT50[51]------- - {63]64]|--- ~¢————64x8-Bit Timeslots
~——32x8-Bit Timeslots —p»

Figure 9. Interleaving 2 E1s on 1 QUICC Engine TDM 32 Bytes Round Robin for ATM Cells

The TDM contains 2 ATM cell streams, each stream sourced from a dedicated TC layer. The timedots
marked ‘ X" are the control and signaling slots shown in Figure 8 (timeslot 1 and timedot 17). E1_A
contains TDM A timedlots 1-32 where timeslot 1 and timeslot 17 are typically not sourced from any
QUICC Engine peripheral (MCC nor UCC), and these slotsin the S| RAM are programmed for no
peripheral. The ATM cell dataisin timedots 2—-16 and timeslots 18-32.

Similarly E1_B comprisestimeslot 33 (not sourced fromthe Sl), timeslots 34—48 (ATM cell data), timed ot
49 (not sourced from the SI), and timeslots 50-64 (ATM cell data).

This TDM configuration presents one issue, namely the slots that contain the ATM cell data are in banks
of 15 octetsand it isimpossible to describe the TDM using only the 16-bit super channel mode. Therefore
in order to map this TDM in the S| RAM a mix of 8- and 16-bit super channels must be used. In order to
ensure that 16 E1s can be supported the mix must not consume more than 16 MCC channels per E1. This
can be achieved as follows:

» Timedots 2-15 sourced from 7 MCC channels in 16-bit super channel mode
* Timedot 16 sourced from 1 MCC channel in 8-bit super channel mode

» Timedots 18-31 sourced from 7 MCC channelsin 16-bit super channel mode
* Timedot 32 sourced from 1 MCC channel in 8-bit super channel mode

Enhanced Serial Interface Mapping, Rev. 1
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ATM Cell Mapping

E1 A can be constructed using 16 MCC channels, 14 channelsin 16-bit super channel mode and 2
channelsin 8-bit super channel mode. This constitutes the 30 octets on the TDM that contain ATM cell
datafor E1 _A.

E1 B usesanidentical configuration scheme (in terms of MCC channel usage) asE1 A, and it too
implements 16 MCC channels. This scheme meets the requirement for 16 E1 connectivity. Figure 10
shows the S| RAM and super channel table initialization.

Transmit S| RAM Super Channel Table
0 1 2 3-10  11-13 14 15 0-1 2-9 10-15
‘ MCC ‘ LOOP ‘ SUPER ‘ MCSEL ‘ CNT ‘ BYT ‘ LST ‘ ‘ ‘ CHANNEL NO ‘ ‘
S| RAM Address MURAM_Base + SCTPBASE +
0 0 0 0x0 0 1 0 0x0 0x2
1 0 1 0x0 ox1' 0 0 0x2 0x2
1 0 1 0x1 ox1! 0 0 Ox4 0x2
1 0 1 0x2 ox1' 0 0 0x6 0x2
Another 4 entries 16-bit mode using MCSEL 3—6 0x8 0x2
1 0 1 0x7 0x7" 0 0 0x2 until:
0 0 0 0x0 0 1 0 Ox1E 0x2
1 0 1 0x8 ox1' 0 0 0x20 / 0x6
1 0 1 0x9 ox1’ 0 0 0x22 / 0x6
Another 5 entries 16-bit mode using MCSEL 10—14 0x24 / 0x6
1 0 1 OxF ox7’ 0 0 0x26 / 0x6
0 0 0 0x0 0 1 0 0x28 / 0x6
1 0 1 0x10 ox1' 0 0 /0x6 until:
1 0 1 0x11 ox1’ 0 0 OX3E / 0x6
1 0 1 0x12 ox1' 0 0 Channels 2 and 6 are used as the
Another 4 entries 16-bit mode using MCSEL 19—22 g’;tiaclh:{‘,\r}leﬁié?gég%g?ifsfi‘;r;he
1 0 1 0x17 0x7! 0 0 E1 A requirement of the SAM microcode.
An even channel number divisible
0 0 0 0x0 0 1 0 by 2, but not by 4, must be used for
T o | e o o o | hie MSoen Shmeds me cope
1 0 1 0x19 ox1? 0 0 CSPs are at the offset for MCC
channel 2, then the next available
Another 5 entries 16-bit mode using MCSEL 26—30 CSP space is channel 6.
1 0 1 Ox1F 0x7" 0 1

1 Regular (not first) 2 bytes or first byte of super channel

Figure 10. Frame Interleaved SI RAM and MCC Super Channel Initialization for ATM Cells

Enhanced Serial Interface Mapping, Rev. 1
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ATM Cell Mapping

Programming an entry with the first timeslot of super channel is optional, all entries can programmed for
‘not thefirst entry’ for the super channel asfollows:

MCC | LOOP |SUPER| MCSEL CNT BYT | LST
1 0 1 XX 0x1/0x7| O 0

Thisis possible because the ATM cell start location on the E1 isnot fixed. The ATM cell can start at any
offset within the E1 frame, and because the cell is53 bytes, the offset changes frame by frame. Thereisno
requirement to ensure that the ATM cell starts on a specific octet or bit within the E1. Generally the first
dot for the super channel option merely ensuresthat the data starts on this octet of the TDM frame, and is
optional for all of the examples provided in this document. It is only relevant for the first TDM frame
transmitted by the QUICC Engine modul e where the receiving entity expects the datato start in a specific
timesot on the TDM.

The MCC channels containing ATM cell datafor E1_A in Figure 9 are asfollows:
» MCC Channels 06 in 16-bit mode fill EL_A timeslots 2-15
e MCC Channel 7 in 8-bit mode fillsEl A timedot 16
*  MCC Channels 8-14 in 16-bit mode fill E1_A timeslots 18-31
e MCC Channel 15 in 8-bit mode fillsE1 A timeslot 32

E1 B uses 16 MCC channels asfollows:
* MCC Channels 1622 in 16-bit mode fill E1_B timeslots 2—15 (timeslots 3447 in Figure 9)
*  MCC Channel 23 in 8-bit mode fillsE1 B timeslot 16 (timesot 48 in Figure 9)
* MCC Channels 24-30 in 16-bit mode fill E1_B timeslots 18-31 (timeslots 50-63 in Figure 9)
* MCC Channel 31 in 8-bit modefillsE1 B timeslot 32 (timeslot 64 in Figure 9)

This configuration allows 2 ATM cell streams to be mapped in the S| RAM using 32 transmit MCC
channels. Notethat for each individual ATM cell stream there are 2 entriesinthe S| RAM (Figure 10) that
arenot sourced from any QUICC Engine peripheral. The Sl fillsthese dotswill all 1s. Normally the framer
device fills these timeslots with signaling and/or control information at the line interface, and typically
they are not selective on the TDM. If the user requires that these timedlots (timeslot 1 and timeslot 17 in
Figure 8) are sourced from the QUICC Engine module then it isimpossible to use the MCC because 16
MCC channels are required to map the 30 timeslots containing ATM cell data. If the MCC is used, more
than 16 MCC channels would be required per E1 and 16 E1s could not be supported.

If timeslot 1 and timeslot 17 of the E1 carry data that is sourced from the QUICC Engine block, it is
recommended that the UCC isused in QM C mode. It is also recommended that 8 E1s are aggregated onto
2 QUICC Engine TDMs because this allows the minimum number of UCCsfor QM C (essentially 2 UCCs,
1for each TDM). Thiswill alow 16 E1sto be supported with a configuration compliant with ATM Forum
specification af-phy-0064.000 and the ITU-T G.804 specification regardless of timeslot 1 and timesot 17
implementation.

Note that the super channel table configuration shows 16 MCC channels rooted to MCC channel 2 and 16
routed to MCC channel 6. These channel numbers are used because the Serial ATM Microcode on the
QUICC Engine module requiresit. The datafor MCC channels 0-15 is sourced from the CSPs of MCC
channel 2, and the datafor MCC channels 1631 is sourced from MCC channel 6.

Enhanced Serial Interface Mapping, Rev. 1
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ATM Cell Mapping

The following must be taken into account for MCC and Sl register initialization:

» AsFigure 9shows, if both2 Elson 1 TDM and every E1 need 16 MCC channels, the M CCF must
be configured to provide 32 MCC channels to thisTDM.

» Each Elrequires 18 S| RAM entries (16 as shown above for the ATM cell data and 2 for control
and signaling dots) so the minimum number of entries that will alow the mapping of 2 E1sis 64.
The SIXMR must be programmed to provide 64 entriesto this TDM.

» Tosupport 16 E1s, another 7 TDMswith the same MCC resource usage are required. Alternatively
more E1s can be aggregated on this TDM (up to 8, in which case 2 TDMs are required; see
Table 1). For every E1 aggregated no more than 16 MCC channels may be used. SIXMR and
MCCF must be programmed to provide sufficient numbers of SI RAM entries and MCC channels
respectively to each TDM based on the number of aggregated Els.

3.1 MCC Receiver Configuration for ATM Cell Mapping

If the TDM A configuration of Figure 9 isaso applied to the MCC receiver—and it is assumed that MCC
channels 2 and 6 are used to hold the CSPsfor Serial ATM initialization—then the result is the following
S| RAM configuration shown in Table 3.

Table 3. Frame Interleaving of 2 E1s on 1 TDM Carrying 2 ATM Streams for Receiver

0 1 2 3-10  11-13 14 15
MCC | LOOP [SUPER| MCSEL | CNT | BYT | LST
1 entry of:

0 ‘ 0 ‘ 0 ‘ 0x0 ‘ 0x0 ‘ 1 ‘ 0
7 entries of:
1 ‘ 0 ‘ 0 ‘ 0x2 ‘ Ox1 ‘ 1 ‘ 0
1 entry of:
1 ‘ 0 ‘ 0 ‘ ox2 ‘ 0x0 ‘ 1 ‘ 0
1 entry of:
0 ‘ 0 ‘ 0 ‘ 0x0 ‘ 0x0 ‘ 1 ‘ 0
7 entries of:
1 ‘ 0 ‘ 0 ‘ 0x2 ‘ Ox1 ‘ 1 ‘ 0
1 entry of:
1 ‘ 0 ‘ 0 ‘ ox2 ‘ 0x0 ‘ 1 ‘ 0
1 entry of:
0 0 0 0x0 0x0 1 0
7 entries of:
1 ‘ 0 ‘ 0 ‘ 0x6 ‘ ox1 ‘ 1 ‘ 0
1 entry of:
1 ‘ 0 ‘ 0 ‘ 0x6 ‘ 0x0 ‘ 1 ‘ 0
1 entry of:

Enhanced Serial Interface Mapping, Rev. 1
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MLPPP Mapping

Table 3. Frame Interleaving of 2 E1s on 1 TDM Carrying 2 ATM Streams for Receiver (continued)

0 1 2 3-10  11-13 14 15
0 ‘ 0 ‘ 0 ‘ 0x0 ‘ 0x0 ‘ 1 ‘ 0
7 entries of:
1 ‘ 0 ‘ 0 ‘ 0x6 ‘ Ox1 ‘ 1 ‘ 0
1 entry of:
1 0 0 0x6 0x0 1 1

Super channeling is not required on the receiver and only 2 M CC channel Rx FIFOs are required, namely
the channelsthat correspond to the offset of the CSPs for each ATM stream (for example channels2 and 6).

4 MLPPP Mapping

Aswiththe ATM configuration, the format of the dataon the QUICC Engine TDM determines the number
of Elsthat can be supported for MLPPP. An MCC channel operatesin MLPPP mode based on the
configuration of the CSPs and not the data format on the TDM.

For clear channel configuration of MLPPPlinks at the TDM and SI RAM level (all 32 channelsonthe E1
carrying datafor 1 MLPPP link), see Section 2.1.4, “Frame Interleaving”. If the MLPPPlink ispresent on
an E1 with timeslot 1 and timedot 17 used for control and signaling, then the Sl initialization in Section 3,
“ATM Cell Mapping” is aso relevant for ML PPP.

It ispossibleto support 16 E1scarrying aproprietary MLPPP link mapping on the QUICC Engine TDMs.
This can be achieved if there are no inter-operability constraints with other vendors' end equipment. This
allowsthe full E1 to be used in the most convenient manner for the application.

Figure 11 shows a QUICC Engine TDM carrying aggregated data for 2 E1s. The dataon the TDM isfed
by 4 MCC super channels running MLPPP. Each MLPPP link consumes 16 timeslots as follows:

* MLPPP Link1 requires 16 octetsof TDM A and uses timed ots 1-16

* MLPPP Link2 requires 16 octetsof TDM A and uses timed ots 17-32

* MLPPP Link3 requires 16 octetsof TDM A and uses timed ots 3348

* MLPPP Link4 requires 16 octetsof TDM A and uses times ots 4964

E1_A QUICC Engine
MLPPP Link1 MLPPP Link2 Framer block
T 12 |- {T4[15[16|T7[78[19] {3732 |- _ TDM A _ _ S|
- MLPPP Link1] MLPPP Link2| MLPPP Link3| MLPPP Link4
MLPPP Link3 "MLPPP Link4 <1 [2 |- -[16]17]18]- -[32]33]34]|- -[48]49]- - {63] 64}
33[34]- - [46[47]48] 4950/ 57 [6364 < ~———————64x8-Bit Timeslots >
<€———32x8-Bit Timeslots——p»

Figure 11. Interleaving 2 E1s Carrying 4 MLPPP Links
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The bundling of these ML PPP linksisafunction of the ML PPP microcode parameters and not the S| RAM
initialization. It is assumed that the 4 links form abundle in the SI RAM configuration for the scenario
shown in Figure 12.

Transmit SI RAM Super Channel Table
0 1 2 3-10  11-13 14 15 0-1 2-9 10-15
‘ MCC ‘LOOP ‘SUPER‘ MCSEL ‘ CNT ‘ BYT ‘ LST ‘ ‘ ‘CHANNEL NO‘ ‘
SI RAM Address MURAM_Base + SCTPBASE +

1 0 1 0x0 ox1' 0 0 0x0 0x0
1 0 1 Ox1 ox1' 0 0 0x2 0x0

1 0 1 0x2 ox1! 0 0 0x0 until:
1 0 1 0x3 ox1' 0 0 0 0x0
Another 27 entries 16-bit mode using MCSEL 4—30 x10 0x4
1 ‘ 0 ‘ 1 ‘ Ox1F ‘ ox1' ‘ 0 ‘ 1 ox12 ox4

1 Regular (not first) 2 bytes of super channel 0x4 until:
1E Ox4
MLPPP Link1 0x20 Ox8
MLPPP Link2 Ox22 0x8

0x8 until:
% 0x8
MLPPP Link3 x50 —
MLPPP Link4 0x32 0xC

0xC until:
Ox3E 0xC

Figure 12. 4 MLPPP Links on 1 QUICC Engine TDM SI RAM Example

32 MCC channels are used to map the 2 E1sin the SI RAM. Because ML PPP does not require any sot
synchronization, there is no need to use the first dot in the super channel programming option in the S|
RAM. HDLC framing will handle the synchronization at the receiving end. The S| RAM is configured as
32 MCC channelsin 16-bit super channel mode. The super channel table is used to define how many
2-byte dots are assigned to each MLPPP Link. Aswith Serial ATM, an MLPPP enabled MCC channel
requires 256 bytes CSP space; thistime 256-byte alignment is required. In order to prevent CSP overlap,
the CSPs have been programmed to reside at the offsets for MCC channels 0, 4, 8, and 12. The MLPPP
links use the MCC resources as follows:

*  MLPPP Link1 uses MCC channels 0—7 in 16-bit mode to form the super channel; the base of the
CSPisresident at the offset for MCC channel 0 in the MURAM

*  MLPPPLink2 uses MCC channels 8-15 in 16-bit mode to form the super channel; the base of the
CSPisresident at the offset for MCC channel 4 inthe MURAM

Enhanced Serial Interface Mapping, Rev. 1
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*  MLPPPLink3 usesMCC channels 16-23 in 16-bit mode to form the super channel; the base of the
CSPisresident at the offset for MCC channel 8 inthe MURAM
*  MLPPP Link4 usesMCC channels 24—-31 in 16-bit mode to form the super channel; the base of the
CSPisresident at the offset for MCC channel 12 in the MURAM

The user isfree to use the other 7 TDMs either in the same manner as TDM A in Figure 11 or adifferent
configuration, either a proprietary or standard body compliant. 16 E1s can be supported if no more than

16 MCC channels are used to describe each E1.

5 Revision History

Table 4 provides arevision history for this application note.

Table 4. Document Revision History

Rev.
Number

Date

Substantive Change(s)

1

11/09/2007

Initial public version.

Enhanced Serial Interface Mapping, Rev. 1

Freescale Semiconductor

15



How to Reach Us:

Home Page:
www.freescale.com

email:
support@freescale.com

USA/Europe or Locations Not Listed:
Freescale Semiconductor

Technical Information Center, CH370
1300 N. Alma School Road

Chandler, Arizona 85224
1-800-521-6274

480-768-2130

support@freescale.com

Europe, Middle East, and Africa:
Freescale Halbleiter Deutschland GmbH
Technical Information Center
Schatzbogen 7

81829 Muenchen, Germany

+44 1296 380 456 (English)

+46 8 52200080 (English)

+49 89 92103 559 (German)

+33 169 35 48 48 (French)
support@freescale.com

Japan:

Freescale Semiconductor Japan Ltd.
Headquarters

ARCO Tower 15F

1-8-1, Shimo-Meguro, Meguro-ku
Tokyo 153-0064, Japan

0120 191014

+81 35437 9125

support.japan @freescale.com

Asia/Pacific:

Freescale Semiconductor Hong Kong Ltd.
Technical Information Center

2 Dai King Street

Tai Po Industrial Estate,

Tai Po, N.T., Hong Kong

+800 2666 8080

support.asia @freescale.com

For Literature Requests Only:

Freescale Semiconductor
Literature Distribution Center

P.O. Box 5405

Denver, Colorado 80217

1-800-441-2447

303-675-2140

Fax: 303-675-2150

LDCForFreescaleSemiconductor
@hibbertgroup.com

Document Number: AN3536
Rev. 1
11/2007

Information in this document is provided solely to enable system and software
implementers to use Freescale Semiconductor products. There are no express or
implied copyright licenses granted hereunder to design or fabricate any integrated
circuits or integrated circuits based on the information in this document.

Freescale Semiconductor reserves the right to make changes without further notice to
any products herein. Freescale Semiconductor makes no warranty, representation or
guarantee regarding the suitability of its products for any particular purpose, nor does
Freescale Semiconductor assume any liability arising out of the application or use of
any product or circuit, and specifically disclaims any and all liability, including without
limitation consequential or incidental damages. “Typical” parameters which may be
provided in Freescale Semiconductor data sheets and/or specifications can and do
vary in different applications and actual performance may vary over time. All operating
parameters, including “Typicals” must be validated for each customer application by
customer’s technical experts. Freescale Semiconductor does not convey any license
under its patent rights nor the rights of others. Freescale Semiconductor products are
not designed, intended, or authorized for use as components in systems intended for
surgical implant into the body, or other applications intended to support or sustain life,
or for any other application in which the failure of the Freescale Semiconductor product
could create a situation where personal injury or death may occur. Should Buyer
purchase or use Freescale Semiconductor products for any such unintended or
unauthorized application, Buyer shall indemnify and hold Freescale Semiconductor
and its officers, employees, subsidiaries, affiliates, and distributors harmless against all
claims, costs, damages, and expenses, and reasonable attorney fees arising out of,
directly or indirectly, any claim of personal injury or death associated with such
unintended or unauthorized use, even if such claim alleges that Freescale
Semiconductor was negligent regarding the design or manufacture of the part.

Freescale™ and the Freescale logo are trademarks of Freescale Semiconductor, Inc.
The PowerPC name is a trademark of IBM Corp. and is used under license. All other
product or service names are the property of their respective owners.

© Freescale Semiconductor, Inc., 2007. Printed in the United States of
America. All rights reserved.

BUILTON |

freescale"

semiconductor




	Enhanced Serial Interface Mapping
	1 QUICC Engine Block Connection Requirements
	Figure 1. Sixteen E1s Multiplexed on 2 TDMs Example
	Table 1. TDM Clock Rate for 16 E1s vs. Number of TDMs

	2 MCC Configuration Rules
	2.1 MCC Transmitter
	2.1.1 Interleaving Requirements for 16-bit Super Channel Mode
	2.1.2 Why Does Byte Interleaving Not Allow 16 E1s
	Figure 2. Byte Interleaving 2 E1s on 1 QUICC Engine TDM
	Figure 3. Byte Interleaved SI RAM and MCC Super Channel Initialization

	2.1.3 Interleaving Based on 2 Bytes
	Figure 4. Interleaving 2 E1s on 1 QUICC Engine TDM 2 Bytes Round Robin
	Figure 5. 2 Byte Interleaved SI RAM and MCC Super Channel Initialization

	2.1.4 Frame Interleaving
	Figure 6. Interleaving 2 E1s on 1 QUICC Engine TDM 32 Bytes Round Robin
	Figure 7. Frame Interleaved SI RAM and MCC Super Channel Initialization


	2.2 MCC Receiver
	Table 2. Frame Interleaving of 2 E1s on 1 TDM SI RAM Configuration for Receiver


	3 ATM Cell Mapping
	Figure 8. ATM Cell E1 TDM Frame Format
	Figure 9. Interleaving 2 E1s on 1 QUICC Engine TDM 32 Bytes Round Robin for ATM Cells
	Figure 10. Frame Interleaved SI RAM and MCC Super Channel Initialization for ATM Cells
	3.1 MCC Receiver Configuration for ATM Cell Mapping
	Table 3. Frame Interleaving of 2 E1s on 1 TDM Carrying 2 ATM Streams for Receiver


	4 MLPPP Mapping
	Figure 11. Interleaving 2 E1s Carrying 4 MLPPP Links
	Figure 12. 4 MLPPP Links on 1 QUICC Engine TDM SI RAM Example

	5 Revision History
	Table 4. Document Revision History


