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Software Description

1 Software Description

Before using this code, it is highly recommended that you familiarize yourself with the MPC8560
Power QUICC I1I™ Integrated Communications Processor Reference Manual, and the Power PC™ 500
Core Family Reference Manual.

This example configures MCC1 in HDL C mode and demonstrates 8 superchannels, each composed of 16
MCC channels. Each superchannel has aring of eight transmit buffer descriptors (TxBDs) worth of data
each one with a different test pattern, with each BD being treated as a separate HDL C frame. All datais
received viainternal loopback at the TDM level.

Each superchannel also hasaring of eight receive buffer descriptors (RxBDs). Thefilling of each receive
buffer isindicated in the receive buffer descriptor, and generates a new entry in the Receive Interrupt
Circular Queue. Once the queue entry threshold has been reached, an external interrupt istriggered to the
PowerPC core. Theinterrupt handler verifiesthat the RxBDs are error free and compares transmitted data
to received data. Moreinformation on the interrupt handling process can befound in Section 7, * Software
Interrupt Handling.”

If reception was successful a message will be printed on the CodeWarrior console window informing the
user that the test has passed. If there was some error recorded an error message will be printed to the screen
and the program will spin in awhile loop at the point of failure.

It isimportant to note that this software does not perform complete initialization of the part. Initial device
set-up is done using the 8560ADS _RevA _init.cfg configuration file.

2 Test Configuration and Code Modifications

2.1 Channel Numbers and Modes

This example uses all 128 HDLC channelson MCC1, TDMA asfollows:
Superchannel 0 => 0-16 MCC channels
Superchannel 16 => 16-31 MCC channels
Superchannel 32 => 32-47 MCC channels
Superchannel 48 => 48-63 MCC channels
Superchannel 64 => 64-79 MCC channels
Superchannel 80 => 80-95 MCC channels
Superchannel 96 => 96-111 MCC channels
Superchannel 112 => 112-127 MCC channels

2.2 Selection of Serial Interface and TDM Bus

The code is written to use MCCL1 as the default controller but this can be easily changed to MCC2 by

setting ‘M CC'’ toequal ‘MCC2' inmain() of MCC_HDLC.c. Note however that the user isresponsiblefor
correct configuration of the parallel 1/0 ports and external wiring of those signals, aswell asany SIRAM
programming changes, when changing to MCC2. The sameistrue when changing the‘ TDM’ setting from
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Test Configuration and Code Modifications

the default of ‘TDMA'. Please refer to the Seria Interface, MCC, and Parallel 10 chapters of the 8560
Reference Manual for additional information.

2.3 Continuous or "ONE-SHOT" Testing

Thetest can either run once or can perform a continuous testing loop. Thisis achieved by setting testmode
at the top of MCC_HDLC.c to either RUN_ONCE or CONTINUOUS. If set to CONTINUOUS, the test
will still disable the TDM and issue stop commands to superchannels at the end of each loop of the test.
Aninterrupt is taken once all expected receive buffers have been filled for agiven test loop. The user may
keep track of how many times the interrupt handler has been called (and thus, how many test loops have
been performed) by looking at the IntCounter global variable.

2.4 Buffers, Buffer Descriptors, Interrupt Queues and Their
Respective Buses

The user may select which bus the data buffers are on, as well as which bus the BDs and interrupt queues
areon (BDsand interrupt queues must aways be on the same bus). These parameters are chosen by setting
theBD _BUSand BUFFER BUS constantsto either PPC or LOCAL, and thisdefineisincluded in mcc.h.
The space used for receive and transmit data buffersis called the buffer pool. The starting memory location
of this spaceis set through the BUFFERPOOL BA SE parameter in mcc.h. Likewise, the buffer descriptors
arelocated viaBDRING_BASE in mcc.h. The starting addresses for the transmit and receive interrupt
gueues are selected by the TX_INTCQ and RX_INTCQ declarations, also in mcc.h.

If the user wishes to change these locations to addresses on a different bus, the user is responsible for
properly setting the aforementioned bus constant declarationsto reflect the new address settings. Thiscode
package already handles changing the TSTATE and RSTATE registersto indicate the correct busesfor data
and BDg/interrupt queues. Note that TSTATE and RSTATE are set in MCCChanSpeclnit().

The example uses the constant BUFFER_SIZE, which is set at 256 bytes at the top of mcc.h. In InitBDs()
in MCC_HDLC.c, thereceive buffers are set to BUFFER_SIZE and the size of transmit buffersis set to
(BUFFER_SIZE - 4). For the purposes of this example, HDLC transmit BD length fields are kept 4 bytes
less than the receive buffer to leave room in the Rx buffer for 32 bit CRC.

Only one set of transmit data buffersis used, and each channel hasits own set of TxBDs that point to this

same area. Each frame will be received in its own buffer.

The transmit buffers contain the following test patterns:
1. Buffer #0—0x55

Buffer #1—0xAA

Buffer #2—0x00

Buffer #3—O0xFF

Buffer #4—Incrementing "Walking Ones’

Buffer #5—Decrementing "Walking Ones'

Buffer #6—Increment from O to 255

Buffer #/—Decrement from 255 to O

O N U WD
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Development Environment

If the user wishes to change the data patterns used in the example, they may do so in the LoadTxBuffers()
routine.

3 Development Environment

Please note that thisproject was specifically designed to run on an MPC8560A DS board (revA of the board
was used during devel opment with CPU/CCB frequencies of 833/333MHz). It was tested using
CodeWarrior development studio for Power Architecture v8.7 (Build 61218) and USBTAP.

In order to run the codeit requires some external connectionsto be made on the CPM expansion connector
of the MPC8560ADS (P30). The code sets up BRG5 and TMR1 to be the clock and sync respectively for
TDMAL. Thisrequires the following steps:

1. Connect D9to D1 and D4. Thisis BRG5 (PC23) to CLK1 (PC31, the clock input for the TDM)
and TIN1 (PC28)

2. Connect D2 and B26. Thisis TOUT1 (PC30) and LIRSYNC (PA6).

For more information on the clocking scheme used please refer to Section 6, “ Clocking and Timer
Configuration.”

3.1 Useful Addresses
For the particular compiled version enclosed in this package, the user may find the following addresses
useful to look at (assuming PPC bus used for BDs and buffers):
0x0000B9D0O—qglobal variable "IntCounter,” counts how many test loops have been run
0x00110000—base of Rx buffer descriptor ring
0x00110200—base of Tx buffer descriptor ring
0x00120000—base of Tx interrupt circular queue
0x00120600—base of Rx interrupt circular queue
0x00400000—base of data buffer pool
0x40000000—CCSRBAR address
0x40080000—channel-specific parameter ram base
0x40089000—channel extra parameter ram base
0x40081900—superchannel table
0x40088700—MCC1 global parameter

4 Files Included in this Package

The following files are included in this example:
* mcc_hdlc.mcp—CodeWarrior project file
» mcc.h—Header file containing structure and constant definitions specific to thisapplication
» MCC_HDLC.c—Main source codefile
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Expected Output

MPC8560.h—This header file containsthe Internal Memory Map structure declarationsfor
the M PC8560.

netcomm.h—This header file contains global data type definitions.
8560ADS RevA _init.cfg—CodeWarrior configuration file for 8560ADS revA.

Expected Output

The following output should be seen on the CodeWarrior console window if the test is successful:

6

MCC HDLC superchannel example software
EPIC: Disable External Interrupts

EPIC: Reset in progress...

EPIC: Reset completed...

EPIC configured in mixed mode...

EPIC: CPM Configure...

Connect ISR...

Enable

EPIC: Enable External Interruptsin MSR
EXCEPTION 500: An External Interrupt
TEST LOOP COMPLETED SUCCESSFULLY

NOTE
If continuous modeisenabled, thelast two print-outswill not occur. Thetest
will run until the user issues a stop command.

Clocking and Timer Configuration

In order to supply the clock and sync required for correct TDM operation the following registers are
configured:

1.

cmxsilcr = 0x00000000

=> ConfiguresTDMA1 RX clock asCLK1, TDMA1 TX clock as CLK?2
brgc5 = 0x0001000A

=> Configures and enables BRG5

tgerl = 0x09, tmrl = 0x1f0e, trrl = OxOOff

=> Configurestimer TOUTL1 to have TIN1 as an input and to reset immediately after the
reference valuein trrl is reached.

The register settings above combined with the external connections given in Section 3, “ Development
Environment,” provide the following sources for TDMA clock and sync:

BRGS5 providesthe clock input to the CLK 1 pin whichisused as TDMA RX clock. Since the CRT
bitisset in SIXMR (see Slinit()), RX and TX have same clock and sync.
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Software Interrupt Handling

» BRG5aso providesthe clock input to TIN1 which isused asinput to generate TOUT1. TOUT1is
connected externally to LIRSY NC.

7 Software Interrupt Handling

The softwareis configured to use the Programmable I nterrupt Controller (PIC) of the MPC8560 to handle
receive frame interrupts on MCC1. The PIC isinitialized using the epiclnit() function. epicDefault() in
epiclnit() is responsible for enabling CPM interrupts to the PIC. The MCC receive interrupt will occur
when the GRFCNT valuein the MCC PRAM reaches O, this should occur after al 8 buffers are received
for each of the 8 superchannels, i.e. after 64 frames are received. When an MCC receive frame interrupt
occurs aCPM interrupt is signalled to the core and an external interrupt exception (0x500) is taken. The
interrupt handler ininterrupt.c is then responsible for calling epicl SR() and this calls the function linked
to the CPM interrupt, in this case cpmlsr(). cpmisr() isthen responsible for verifying the interrupt isfor an
RX event on MCCL1. At this point the RxBDs are checked for errors and the received data compared to the
data transmitted. Assuming the test passes ‘NotDone’ is set to FALSE and this allows the main flow in
main() to continue.

8 MCC CPM Performance Calculator

If developers wish to obtain a CPM performance estimation for their MCC configuartion this can be
achieved using the CPM performance cal cul ator (M PC8260CA L C2) availablefrom the M PC8560 website
on http://www.freescale.com.

9 Revision History

Table 1 provides arevision history for this application note.

Table 1. Document Revision History

Rev. )
Number Date Substantive Change(s)
0 01/29/2008 | Initial release.
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