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2. Introduction

This document provides some examples of advanced debugging features available when using the Ashling
MPC5500 Tools. Examples are based on PathFinder for MPC5500 v1.1.1 using an Ashling Vitra for MPC5500
Emulator and MPC5566 based target board. It is assumed that you have installed/configured PathFinder
appropriately for use with the target board. Advanced debugging features described include:

e How to break (halt) when a particular variable in your program is accessed

e How to trace (capture) all write accesses to a particular variable

e How to trace code execution between two events, after an event, up to an event or a program halt

3. Break on Data Access

This example shows how to break (halt execution) when a particular variable in your program is accessed. We

will use the example program
C:\PFMPC\Examples\Controlr\MPC5534\BIN\CONTROLR RAM.CSO

Load the program via PathFinder’s File|Load menu

To halt when ever the variable iLastRandvalue is accessed then setup an €200 Data Watchpoint at this
variable as follows:
1. Open the Breakpoint Configuration dialog via the Run menu
2. Setthe Address field of €200 Data Watchpoints Watchpoint 0 to iLastRandvalue (use the Browse
button to symbolically pick iLastRandvalue)
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Wig Breakpoints] Set Breakpoints 8200 W atchpoints | Sat Hardware Breakpoints | eTPU 'Watchpaints
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Figure 1. e200 Watchpoints Dialog

In the Set Hardware Breakpoints tab check e200 Data Watchpoint 0 Load Debug Event Set to halt

when ilLastRandvalue is read and €200 Data Watchpoint 0 Store

iLastRandValue is written to.

Breakpoint Configuration

Debug Event Set when

Halt execution an

| e200 Inst ‘W atchpoint 0 Debug Event
e200 Inzt ' atchpoint 1 Debug Event
e200 Inzt ' atchpaint 2 Debug Event

2200 Inzt W atchpoint 3 Debug Event

<1 71 71 7

Interupt Taken Debug Event

|nterrupt B eturn Debug Event

17

External Debug Event 1

Wigw Breakpnints] Set Breakpoints | e200% atchpoints  Set Hardware Breakpaints | aTPU W atchpoints
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e200 D ata watchpoint 0 Load Debug Event
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e200 D ata watchpaoint 1 Load Debug Event

2200 D ata watchpoint 1 Store Debug E vent
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Critizal Interrupt Taken Debug Event

Critical Interrupt Return Debug Event

17
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Figure 2. Set Hardware Breakpoints Dialog

Click OK and run the program from reset (Run|Go from Reset). The program will halt when
iLastRandValue is either read or written to depending on your selection. Notice how the cause of
break is shown in PathFinder's Status bar (we halted in the example below when ilLastRandvValue

was read).
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Figure 3. PathFinder Source Window

4. Tracing Accesses to a Variable

This example shows how to trace (capture) all write accesses to specified variable in your program. We will use

the example program
C:\PFMPC\Examples\Controlr\MPC5534\BIN\CONTROLR RAM.CSO

Load the program via PathFinder’s File|Load menu

To trace write accesses to the variable iLastRandvalue then setup a Trigger using Trigger|Trigger
Configuration as follows:

1. The Trace Options tab can be left at default settings i.e.:
Trigger Configuration

Trace Options | 200 Code | 6200 Data | eTPU Code | eTPLI Data | eDMa Data | 6200 Watchpoints | eTPU Watchpaints
Trace Emit Options Generate EVTO Pulse on
Iv Emit e200 Ownership Trace v eTPU & 'wWatchpaint 0 v e200 Inst ‘\watchpaoint 0
Iv Emit eTPU & Ownership Trace v eTPU & ‘watchpaint 1 [v 2200 Inzt Watchpaint 1
v Emit eTPU B Ownership Trace [v eTPU & Channel Register Wiite W atchpoint [v 2200 Inst Watchpoint 2
I v eTPU & Host Service Request Watchpoint [v =200 Inst W atchpoint 3
I v eTPU A Link Service Request Watchpoint v 2200 Drata W atchpoint 0
[ [v eTPU & Match Recognition W atchpoint [v 2200 Data ' atchpoint 1
[ [v eTPU & Transition Detect Requests atchpoint
Processor Stall Options
[ Stall 200 priar to Overflow [+ eTPU B “watchpaint 0 [v eDMA Data watchpoint 0
[ Stall eTPU A prior ta Overflow lv eTPU B ‘Watchpaint 1 [v elibA Data ‘Watchpaoint 1
[~ Stall eTFU B prior to Overflow [ eTPU B Channel Register Wite ' atchpaint

- - v eTPU B Host Service Reguest Wwatchpaint

izc Options ) ) )
¥ Stop Tracing When Buffer Ful [v eTPU B Link Service Request Watchpoint
MCKD Frequency Divide Fatio lv eTFU B Match Fecogrition % atchpoist
|‘|,.-'2 of the System Clock j v &TPU B Transition Detect Requesteatchpoint
“itra Trace Buffer Size
|'|K Trace Racks j

Figure 4. Trace Options Dialog

Depending on your Trace requirements you may want to adjust the Vitra Trace Buffer Size.
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2. The e200 Code tab can be left at default settings i.e.:
Trigger Configuration

Trace Option: 2200 Code l e200 Data] eTPU D:u:le] eTPL Diata | elibdd Data] e200 Watchpointz | eTPU ‘watchpointz

Start Emitting Code Trace Stop Emitting Code Trace
{+ Never [Code Trace Disabled}

" Or Program E secution {+

« on | [ e [

NOTE
|f wour are wzing Code Trace with W atchpoint Trace, do not get W atchpaointz on any ingtruction that
could alzo cause a Code Trace meszage to ocour [i.e. BL, BME, BLR., etc]. Othenwize a trace
mezzage collizon will occur intermally within the proceszsor, causing lozs of Code Trace information.

Figure 5. €200 Code Dialog

3. The e200 Data tab should be set as shown below.
e Set Start Emitting Data Trace to On Program Execution and Stop Emitting Data Trace to On
Program Halt.
e Set Data Trace Region O|Trace Type to Write Trace and the Start Address and End Address to
iLastRandValue (use the Browse button to symbolically pick iLastRandValue)

Trigger Configuration

Trace Optiohz ] g200 Code =200 Data l el Pl Code ] eTPL Data ] el1bdd, Data] e200 YW atchpaintz ] eTPL "W atchpoints
Start Emitting D'ata Trace Stop Emitting D ata Trace
" Mewver [Data Trace Dizabled)

& On Program E secution * On Program Halt

« on | [ e [

HOTE
If wou are uzing Data Trace with W atchpoint Trace, do naot zet wWatchpointz on any instruction that
could alzo cauze a Data Trace mezzage to ocour [Le. LMW, STW, etc). Othensize a trace
meszage colizon will accur intermally within the processar, causing lozs of Data Trace information.

Data Trace Region 0 [rata Trace Region 1
Trace Type |'W'rite Trace j Trace Type |NI:1 Trace j
Access Type |Data Aoocesses j Access Type |Data Aroceszes j
Range Type |Inclusive Range j Farge Type |Inclusive Range ﬂ

Start Addrezz 40004000 Browse. .. Start Addreszz |0 Browse...
End Addrese (40004000 Erowsze. .. End Address |FF Browse...

Figure 6. €200 Data Dialog
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4. Click Activate, enable Trace (Trace|Enable Trace...) and run the program from reset (Run|Go from
Reset). Halt the program after a few seconds and open the Data Trace window. All write accesses to
iLastRandValue will be shown as below:

405 Data Trace (Data Frames: 52035)

Frame |T:i.mE |Prucessor|]lddress |S]mtt01|Size|1.'alue |m:=cess|
00000187 84 7?728ms =200 40004000 3z 03387F158 Wrice
00000188 84 7?732ms =200 40004000 3z ZEBE7411 Write
00000Llss 24 843Z2ns ez0o 40004000 2z EFABE4DD Write
00000190 24 24cdns =200 40004000 22 DEBLOF29 Write
00000191 84 8476ms =200 40004000 3z ZATLLEES Write
0000019% &4 8480ms =200 40004000 3z OE331CAL Write
00000193 24 2Z08ns ez0o 40004000 3z BEIET4ZD Write
00000194 24 9ZZ0ns =200 40004000 2z CFEDEG4D Write
00000195 24 9308ns =200 40004000 32 DCA4BIES Write
00000196 84 931ZFms =200 40004000 3z 34ED0EZL WMrite
00000197 24 33Lcns ez00 40004000 2z ASBOEOVD Write
0o0001l9s 25 0cddns 2200 40004000 2z 91e31eE3 Write
00000193 25 0&876ns =200 40004000 2z CELEEESE Write
00000Z00 &5 0&620ms =200 40004000 3z FEEFCOCL Write
00000201 &5 0732ms =200 40004000 3z EADCCACD (Write
00O000Z0DE 25 076dns 2200 40004000 2z EDZ3E3Fel Write
00000Z032 25 0776ns =200 40004000 2z OBC132LE Write
AAAAATaAd OO0 A0 - ES=dalal AfmmAnnn e [=T=Tnk o ¥l = BER © PR R

Figure 7. Data Trace Window

4.1 Cycle accurate mode Data Tracing

PathFinder v1.1.1 supports Cycle accurate mode data tracing. In this mode, every Nexus data-access trace
packet emitted from the chip is given a unique time-stamp. When Cycle accurate mode is off, then multiple
Nexus packets will be assigned the same time-stamp. Cycle accurate mode therefore gives you more accurate
time-stamps at the expense of less trace capacity.

Trigger Configuration

Trace Options ] 2200 Code €200 Data l eTPU Code | eTPU Data | eDMA Data | 200 Watchpoints | e TPU Watchpoints
Start Emitting Data Trace Stop Emitting Data Trace
" MNever (Data Trace Disabled)
+ On Program Execution * On Program Halt
" On |e200 Inst Watchpoint 0 J r e200 Inst Watchpoint (0 J

NOTE
If you are using Data Trace with Watchpoint Trace, do not set Watchpoints an any instruction that
could also cause a Data Trace message to occur (.e. LOW, STW, etc). Otherwise a trace
message colison will occur intemally within the processor, causing loss of Data Trace information.

Data Trace Region 0 Data Trace Region 1
Trace Type |Write Trace ﬂ Trace Type |No Trace ﬂ
Access Type |Data Accesses j Access Type |Data Accesses j
Range Type |Inclusive Range ﬂ Range Type |Inclusive Range ﬂ

Start Address 40013000 Browse... Start Address 40013008 Erowse...
End Address 40013000 Browse... End Address [4001300C Erowse...

[¥ Cycle accurate mode

Figure 8. Enabling Cycle accurate mode
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The follow screen-shots illustrate tracing with Cycle accurate mode on and off. These screen-shots use the
example program C:\PFMPC\Examples\lms Timer\MPC5566\bin\RAM.CSO which uses a 1mS interrupt
handler to increments a variable. When Cycle accurate mode is on we can see the variable writes are
accurately measured at 1mS intervals (+/-0.0005 mS)

@ Data Trace (Data Frames: 4865)

Frame | Time Processor Address Symbol Size Value hoceas
00000013 5.0484ms 2200 40013000 u3iZbit 32 00000005 Write
00000015 &.0488ms eZ00 40013000 usZbit 32 0o00000& Hrite
00000017 7.0484ms eZ00 40013000 u3Zbkit 32 Go0o0ao007 Write
00000019 8.0488ms ez00 40013000 u3zbit 32 00000008 Hrite
00000021 5.0484ms e200 40013000 u3iZbit 32 0ooo000g Hrite
00000023 10.0488ms 2200 40013000 u3iZkitc 32 G000000& Write
00000025 11_.0484ms eZ00 40013000 u3Zbkit 3z 0o00000B Hrite
00000027 12 _0488ms 2200 40013000 u3iZbit 32 Gooooooc Write
00000023 13.04284ms eZ00 40013000 uiZbic 32 00000000 Write
00000031 14_0488ms eZ00 40013000 u3Zbkit 3z 0000000E Hrite
00000033 15.0484ms 2200 40013000 u3iZbit 32 0000000F Write
00000035 16.0488ms eZ00 40013000 usZbit 32 0o000010 Hrite
00000037 17.0484ms eZ00 40013000 u3Zbkit 32 00000011 Write
00000039 18_0488ms ez00 40013000 u3zbit 32 00000012 Hrite
00000041 15.0484ms e200 40013000 u3iZbit 32 0ooooo1z Hrite
00000043 20.0488ms eZ00 40013000 u3Zbkit 32 00000014 Write
00000045 21_0484ms ez00 40013000 u3zbit 32 00000015 Hrite
00000047 22.0488ms e200 40013000 u3iZbit 32 0000001e Hrite
00000045 23_0484ms 2200 40013000 u3iZkitc 32 00000017 Write
00000051 24 _04B88m=s eZ00 40013000 u3Zbkit 3z 00000018 Hrite
00000053 25.0484ms 2200 40013000 u3iZbit 32 00000015 Write
00000055 28.04288ma eZ00 40013000 uiZbic 32 00000014 Write
00000057 27.0484m=s eZ00 40013000 u3Zbkit 3z 0o00001B Hrite
00000059 28.0488ms 2200 40013000 u3iZbit 32 0ooo0oo01c Write
00000081 29.0484ms eZ00 40013000 usZbit 32 0ooo0o1D Hrite
00000083 30.0488ms eZ00 40013000 u3Zbkit 32 0000001E Write
00000065 31.0484ms ez00 40013000 u3zbit 32 0000001F Hrite
00000087 32.0488ms e200 40013000 u3iZbit 32 00000020 Hrite
00000085 33.0484ms 2200 40013000 u3iZkitc 32 00000021 Write
00000071 34 _0488ms eZ00 40013000 u3Zbkit 3z 0000002z Hrite
00000073 35.0484ms 2200 40013000 u3iZbit 32 00000023 Write
00000075 36.04288ms eZ00 40013000 uiZbic 32 00000024 Write

Figure 9. Data-tracing with Cycle accurate mode on

When running this program, ensure that Critical Interrupt Hardware Breakpoints are off as per the below screen-
shot (this will prevent the programming halting at each interrupt).

Breakpoint Configuration —— ; . A l
-
| View Breakpoints ] Set Breakpoints ] e200 Watchpoints  Set Hardware Breakpoints | e TP Watchpoints ]
? Halt execution on
i [ [ e200 Data Watchpoint 0 Load {read) Debug Event
[ [ e200 Data Watchpoint 0 Store {write) Debug Evert
[ [ 2200 Data Watchpaint 1 Load {read) Debug Evert
. | | | =200 Data Watchpoint 1 Store {write) Debug Event
1 [ Intemupt Taken Debug Event [ Critical Intemupt Taken Debug Event
[ Intemupt Retum Debug Event [ Critical Intemupt Retum Debug Event
[~ BExtemal Debug Event 1 [ Extemal Debug Event 2

Figure 10. Setting Critical Interrupts off
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5. Tracing Code Execution between two Events

In this example we demonstrate using Instruction Watchpoints to trace all e200 code execution between two
specific events (the entry and exit of a particular function). We will use the example program:

C:\PFMPC\Examples\Controlr\MPC5534\BIN\CONTROLR RAM.CSO
Load the program via PathFinder’s File|Load menu

To capture all code execution of the function WriteToDevice then setup a Trigger using Trigger|Trigger
Configuration as follows:

1. The Trace Options tab can be left at default settings i.e.:
Trigger Configuration

Trace Options | £200 Cade | 2200 Data | eTPU Code | eTPU Data | eDM& Data | 2200 Watchpaints | eTPU Watchpaints
Trace Emit Optians Generate EYTO Pulse on
Iv* Ermit 2200 Dwrership Trace eT Pl A W atchpaoint O
v Emit eTPU & Dwnership Trace eT P & W atchpoint 1

g200 Inat W atchpaint 0
2200 [nst W atchpoint 1

<l

v

v
v Emit eTPU B Ownership Trace [v =TPU & Channel Beagister 'Write "W atchpaoint v 2200 st Watchpaoint 2
v [v eTPL & Host Service Fequest W atchpaint v 200 Inst \Watchpaint 3
[ [v =TPL & Link Service Request Watchpoint v =200 Data W atchpoint 0
[+ Iv eTPL & Match Recognition ' atchpoint v e200 Data 'Watchpoint 1
[+ [v TP & Transition Detect Requestiad atchpaoint

Proceszor Stall Optiohz

[ Stall @200 prior to Owerflow
| Stall eTPU A priar ta Dwverflow
[ Stall eTPU B pricr ta Dwerflow

eTPU B Watchpaint 0

eTPU B Watchpaoint 1

eTPU B Channel Reaister ‘write * atchpaint
eTPU B Host Service Request *Watchpoint
TP B Link Service Request Watchpoint
eTPU B Match Recognition W atchpaoint

TP B Tranzition Detect Requestwatchpoint

ek Data W atchpoint 0
gDk Data Watchpoint 1

<l

Mizc Optiohz

[+ Stop Tracing When Buffer Full
FMCK.O Frequency Divide Ratio
1142 of the System Clock. |
Witra Trace Buffer Size

|1K Trace Racks ﬂ

<l =<l =l <] <l <] <]

Figure 11. Trace Options Dialog

2. The e200 Code tab should be set to Start Emitting Code Trace on €200 Inst Watchpoint 0 and Stop
Emitting Code Trace on €200 Inst Watchpoint 1 as shown below:

Trigger Confizuration

Trace Option:  &200 Code l e200 Data] eTPLU Eu:u:le] eTPU Data] gDk, Data] e200 W atchpoints | eTPL Watchpoints

Start Emitting Code Trace Stop Emitting Code Trace
(" Mewer [Code Trace Dizabled)
" On Program Execution " On Program Halt
& 0On |2200 Inst watchpoint 0 | # On 2200 inst Watchpoint | |

MNOTE
|f wour are wzing Code Trace with “Watchpoint Trace, do not et wWatchpointz on any ingtruction that
could alzo cause a Code Trace meszage to ocowr [i.e. BL, BME . BLR., etc]. Otherwize a trace
mezzage collizon will ocour intermally within the processor, causing logz of Code Trace information.

Figure 12. e200 Code Dialog
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3. The e200 Data, eTPU Code, eTPU Data, eDMA Data and eTPU Watchpoints should be left at their
default values and the e200 Watchpoints tab should be set as shown below.
e Check Allow User Control of €200 Watchpoint Resources
e SetWatchpoint O to the entry of WriteToDevice
e SetWatchpoint 1 to the exit of WriteToDevice
e This can be done symbolically using the Browse... dialog (invoke via the Browse... button and
make sure that Display Line Number Symbols is checked)

Trace Options | 200 Code | =200 Data | eTPU Code| eTPU Data | eDMA Data 8200 Watchpoints | eTPU watchpaints

200w atchpoint Options
v Allow User Control pfe200iulatchoint B

200 Instiuction 'watch| Browse....
Wi atchpoint 0
Address Code Symbals [#]...
40000488 Bra __mem 0k |
— + shart
W atchpoint 1 E_EINTHDLH
Address T %

+- FindDeviceADDR
400004E 4 Era + ReadFramDevice w

e = WwiiteT oD evice

Address -3
1] Eroy =
e 98
WWatchpoint 2 100
Address - main
0 Eral +- rand

— 4 stopy | Address: [A00004E4

200 Data W atchpoint

‘w/atchpaint 0 Symbal Search
Address : e
’07 Bra Funchion name with wildcards Expand &
S * Search
[ Linked ta Instrue
Watchpoint [ Casze Sensitive v 200 Modules Collapse Al
Address [ Expand Search Result [ eTPU Madules
’Di Bra v Display Line Mumber Syribals

[ Linked to Instruchon Watchpoint 2 Event

Figure 13. e200 Watchpoints Dialog (setting Watchpoint 1)

4. Click Activate, enable Trace (Trace|Enable Trace...) and run the program from reset (Run|Go from
Reset). Halt the program after a few seconds and open the Code Trace window. All calls to
WriteToDevice will be shown as below:
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25 Code Trace (Code Frames: 5589)
Frame |T:i1|e |Processor|l\ddress |Syni:|01 Instruction Source Line
Qooooooon 0.0us {eZ00 400004E8 4 CONTROLEYWriteTolevice stwa Rl, -0O=x30(R1} {
Qooooool < 1.éus =EZ00 400004EC wfly o
Qo000000L < 1.&us =zZ00 400004C0 st RO, 0x34{R1)
Qo000000L < 1.&us =200 40000404 st R31, O=xZC({R1l}
Qooooool < 1.éus eZ00 40000408 mr nzl, R4 -
Qo000000L < 1.&us =200 400004CC 4 COMTROLEY 35 addi b4, RL, Oxl0 FindhewicelDDE (ucCommand, Suilewvice
QooooooL l.gus 2200 40000400 bl FindhewicelDDR
Qoo0oo0o0E < 1.6us =Z00 400004FC ZWCONTROLEYWFindDeviceADDE clrlwi RO, R3, 0Oxl8 if (ucCommand < LAST_COMMAND)
Q000000E < 1.8us =200 40000500 cmp lwi RO, 0OxE
Q000000E < 1.8us =200 40000504 bge- _lo= -
QO0OQO0E <= l.&us =200 40000505 YCONTROLRY_ 107 rlwinm ED, RO, OxZ, 0x0, *puileviceddr = puilevicedddrLoockup(
Q000000E < 1.8us =200 40000E50C lis L2, Ox4000
Q000000E < 1.8us =200 40000510 addi L2, RZ, Ox4002
Q000000E < 1.8us =200 40000514 luzx L0, RZ, RO
Q000000E < 1.8us =200 40000518 st RO, 0x0{R4)
Q0000002 l.6us =Z00 40000510 b _lln R
Qoooooonz E.8us eZ00 40000525 YCONTROLRY_110 blr 13
Q0000004 < Z.2us =zZ00 40000404 4 COMTROLEY 37 1i R0, 0Ox0 ptyCommandbata-=>iDeviceNun = 0;
Qooooood < Z.8us 2EZ00 40000408 st O, Dx4(R21) R
Q0000004 < Z.2us =zZ00 400004DC 4 COMTROLEY 28 1i L0, Oxtg ptyCommandbata-=ucControlChar = 'X';
Q0000004 < Z.2us =zZ00 400004E0Q sth RO, 0x0{R31}
Qooooood Z.8us eE00 400004E4 W CONTROLRY 100 1i B3, 0x0 return NO_ERDOL;
Qo000000E S0.SusieZ00 400004E8 4 CONTROLEYWriteTolevice stwa Rl, -0O=x30(R1} {
Q000000E < 92 4us ez00 400004BC mflr o)
Qo000o00s < 92 d4us eZ00 400004C0 stw RO, 0Ox34(R1)
Q000000E < 92 4us ez00 40000404 st R31, O=xZC({R1l}
Q000000E < 92 4us ez00 400004C8 mr E21, R4

Figure 14. Code Trace Window

Instruction Watchpoint O (i.e. our “Start Trigger”) is shown in green (e.g. Frame 0 and 5 in the above screen-shot)
and Instruction Watchpoint 1 (i.e. our “Stop Trigger”) is shown in red (e.g. Frame 4 in the above screen-shot).
The Time column shows the time stamp of each captured frame. PathFinder only knows the absolute time for
discontinuous instructions (e.g. bl, b, blr) or instructions at which a Watchpoint occurs, hence, the time for other
frames is shown relative (< or >) to these frames. To quickly measure the time difference between frames,
double-click on the Time column in the ‘reference’ frame. For example, in the below screen-shot we have set
frame 5 as the reference frame by double-clicking in the Time column of frame 5. All other frame times are now
shown relative to frame 5.

5 Code Trace (Code Frames: 5589)

Frame |T:i1|e |Prucessor|l|ddress |Syni:ml Instruction Source Line
00000000 -390, 8u =200 400004B2 4 CONTROLEY WriteToDevice st Bl, -0x30(R1l} i
00000001 < -89, 2Zu 2200 400004BC wily B0
00000001 < -89.2u =200 40000400 st RO, Ox34(Rl}
00000001 < -89, 2u e200 40000404 stw B31, DxEC(RL}
00000001 < -89.2u 200 40000408 wr R3l, R4
00000001 < -89, 2u 200 400004CC 4 CONTROLRY_95 addi B4, D1, 0xl0 FindDevicedDDR {ucCoumand,
00000001 -89.2u =200 400004D0 bl FindDewvicedDDE .
00000002 < -89.2u =200 400004FC \ CONTROLR\FindDevicedDDR clrlwi RO, B3, 0xl8 if (ucCommand < LAST COMMAN
00000002 < -89.2u eZ00 40000500 cup Lui RO, Ox5
00000002 < -89.2u 200 40000504 bye- _los ..
00000002 < -89.2u 200 40000508 4\ CONTROLE,_107 rlwinm RO, RO, OxZ, Ox0, *puibevicelddr = puibeviceid
00000002 < -89.2Zu 2200 4000050C lis B3, 024000
00000002 < -89.2u e200 40000510 addi R3, B3, 0x4008
00000002 < -89.2u eZ00 40000514 luzx RO, B3, EO
00000002 < -89.2u 200 40000518 stw RO, OxO{Rd4)
00000002 -89, 2u e200 4000051C b _l1o ..
00000003 -88.0u 200 40000528 \CONTRALR,_110 blr }
00000004 < -88.0u =200 40000404 3 CONTROLRY_97 1i RO, Ox0 pryCoumandbata—»iDewicelum
00000004 < -88.0u e200 40000408 stw RO, Ox4(R31) ..
00000004 < -88.0u e200 400004DC 4 CONTROLRY 98 1i RO, Oxz5E ptyCommandbata-+usControlCh
00000004 < -88.0u e200 400004E0 sth RO, Ox0{R21) .
00000004 -88 . 0u =200 4000044 | CONTRALRY_100 1i B3, 0x0 return NO_ERREOR;
00000005 [0 0us |=200 400004E8 4 CONTROLE, WriteToDevice | stwm Bl, -Ox30{RL1} i
00000006 < 1.6us 2200 400004BC milr RO
00000006 < 1.6us e200 400004C0 stw ED, Ox34(Rl}
00000006 < 1.6us e200 40000404 stw R31, OxEC{RL)

Figure 15. Triggering between Two Events. Relative Time Display.
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6. Tracing Code Execution up to an Event

In this example we demonstrate using Instruction Watchpoints to trace all e200 code execution up to a specific

event (the entry to a particular function). We will use the example program:
C:\PFMPC\Examples\Controlr\MPC5534\BIN\CONTROLR RAM.CSO

Load the program via PathFinder’s File|Load menu

To capture all code execution up to the call to the function WriteToDevice then setup a Trigger using
Trigger|Trigger Configuration as follows:

1. The Trace Options tab should be set as below i.e. uncheck Stop Trace When Buffer Full and set the
Vitra Trace Buffer Size to the maximum supported size

Trigeer Configuration

Trace Options | 200 Code | 5200 Data | eTPU Code | eTPU Data | eDMA Data | e200watchpoints | &TPU Watchpoints

Trace Emit Options

Iv Ermit 2200 Ownership Trace
[v Emit eTPU A Ownership Trace
[v Emit eTPU B Dwnership Trace
=

v

=

=

Procezzor Stall Ophionz

[ Stall 200 prior to Owverflow

[ Stall eTPU & prior to Oserflow
[ Stall eTPU B prior to Osverflow
Migz Options

[ Stop Tracing ‘When Buffer Full
MCKD Frequency Divide Ratio
|'I.-"2 af the Systemn Clock j

itra Trace Buffer Size
|54K Trace Racks ﬂ

Generate EVTO Pulse on

v eTPU &% atchpaint 0 [v e200 |nst watchpaoint O
[+ =TPU & "W atchpoint 1 [v 2200 Inst W atchpoint 1
v eTPU & Channel Register "rite '\ atchpaint [v =200 |nst W atchpaoint 2
[v eTPU & Host Service Bequest W atchpoint [v =200 Inst watchpoint 2
[+ eTPU & Link Service Request ' atchpaoint [v =200 Data W atchpaint 0
v eTPU & Match Recognition 'watchpoint Iv e200 Datawatchpoint 1
[+ =TPU A& Transition Detect Bequests atbchpoint

eTPL B " atchpoint 0 [v el Datawatchpoint 0

eTPU B "W atchpoint 1 Iv eDMa Data ‘W atchpaint 1

eTPL B Channel B egizter Wwiite W atchpoint
eTPU B Host Service Request * atchpoint
eTPU B Link Service Request \Watchpoint
eTPU B Match Recoanition ‘W atchpaint
eTPU B Trangition Detect Beguestw atchpoint

< % < =%«

Figure 16. Trace Options Dialog

5. The e200 Code tab should be set to Start Emitting Code Trace on €200 Inst Watchpoint 0 and Stop
Emitting Code Trace on €200 Inst Watchpoint 1 as shown below:

Trigger Confizuration

Start Emitting Code Trace

(" Mewer [Code Trace Dizabled)

" On Program Execution

Trace Option:  &200 Code l e200 Data] eTPLU Eu:u:le] eTPU Data] gDk, Data] e200 W atchpoints | eTPL Watchpoints

Stop Emitting Code Trace

" On Program Halt

i* On |32EIEI Inst Watchpoint 0

| # On 2200 inst Watchpoint | |

NOTE

|f wour are wzing Code Trace with “Watchpoint Trace, do not et wWatchpointz on any ingtruction that
could alzo cause a Code Trace meszage to ocowr [i.e. BL, BME . BLR., etc]. Otherwize a trace
mezzage collizon will ocour intermally within the processor, causing logz of Code Trace information.

Figure 17. e200 Code Dialog
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6. The e200 Data, eTPU Code, eTPU Data, eDMA Data and eTPU Watchpoints should be left at their
default values and the e200 Watchpoints tab should be set as shown below.
e Check Allow User Control of €200 Watchpoint Resources
e Set Watchpoint O to the entry of main as follows (i.e. start tracing as soon as program begins
executing)

Trace Options | &200 Code | 2200 Data | eTPU Code | eTPU Data | eDMA Data =200°

e200 % atchpoint Options
WV Allow User Contral pf-a200 sl atchnoint Bacarcs.

£200 Instuction watch| BTOWSe...
W atchpoint O
Address Code Symbols [7]...
40000384 Bro +-__mem
- = +-__ start
arepont - CONTROLR
[e5s + FindDeviceADDR
0 E +- ReadFromDevice
Wwiatchpaint 2 + WiiteTolevice
Address +|-{main;
Iﬂi B +- rand
—_— +|- stropy
W atchpoint 3 usr_iit

Figure 18. e200 Watchpoints Dialog (setting Watchpoint 0)

e Set Watchpoint 1 to the entry of WriteToDevice (i.e. the point we want tracing to stop)

Trace Options | 5200 Code | €200 Data | eTPU Code | eTPU Data | eDMa Data &2

e200% atchpoint Options
W dllow User Control pka?00 iatchnoint Bacoucs

2200 Instiuction Watch| Browse. ..

W' atchpaint O
Address Cade Symbals [7]...
400003584 By H__Mmerm ”
ey p— ] =
atEhpon = COMTROLR
Addrezs

+- FindDevicedD DA

40000488 Brcs +- AeadFromDevice

Watchpoint 2 = Wiite T oD evice

Address =

1l Broy =

e _98

Watchpoint 3 100

Address S main

0 Bra +- 1and 5

+- stropy hal

e200 Data_ W atchpoint

" atchpaint 0 Symbol Search

Figure 19. e200 Watchpoints Dialog (setting Watchpoint 1)

2. Click Activate, enable Trace (Trace|Enable Trace...) and run the program from reset (Run|Go from
Reset). Halt the program after a few seconds and open the Code Trace window. All code execution up to
WriteToDevice will be shown as below:

APB200 - Advanced Debugging using the Ashling MPC5500 Tools
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€3 Code Trace (Code Frames: 3551)

EFxrame |Instru.ct:i.un Source Line
aoooos&n 1lbz B3, 0xlO(R1l) GetNextConmatd {sucConnand, styCommandbata) ;
ooooas&0 clyrlwi RO, PR3, 0OxlS 1
ooooas&0 ciup lwri RO, 0Ox0
ooooas&0 beagt _43 -
000gag&0 cmp luri RO, 0Oxl if {({ucCommand == READ DEWVICE_A) ||
000gas&0 beg- _5&
ooooas&0 ciup lwri RO, 0OxZ
ooooas&0 brie- _57 -
aooo05&Ll addi B4, R1, OxlE MiError = WriteTolewice (ucCommand, styConmandbat
00000561 bl WriteToDewvice  |... |
0000058 E St Rl, -0Ox30{R1} {

Figure 20. Code Trace Window

7. Tracing Code Execution after an Event

In this example we demonstrate using Instruction Watchpoints to trace all €200 code execution after a specific
event (the entry of a particular function) until the trace buffer is full. We will use the example program:

C:\PFMPC\Examples\Controlr\MPC5534\BIN\CONTROLR RAM.CSO
Load the program via PathFinder’s File|Load menu

To capture all code execution after the call to the function WriteToDevice then setup a Trigger using
Trigger|Trigger Configuration as follows:

3. The Trace Options tab can be left at default settings i.e.:
Trigger Configuration

Trace Options | 200 Cade | 200 Data | eTPU Code | eTPU Data | DM Data | 6200 Watchpaints | TPU Watchpoints |

Trace Emit Options Generate EVTO Pulze on

[v Emit e200 Ownership Trace [v eTPL & Watchpoint 0 [v =200 Inst Watchpoint 0
[v¥ Emit eTPU & Ownership Trace [v =TPL & Watchpaint 1 [v =200 nst ' atchpoint 1
[v Emit eTPU B Ownership Trace [v eTPL & Channel Reagister Write ' atchpoint v e200 Inst watchpaint 2
[+ [v eTPL & Host Service Request Watchpoint [v =200 Inst Watchpoint 3
[ Iv eTPL & Link Service Request ‘watchpoint Iv 200 Data "Watchpaint O
[ v eTPL & Match Recognition b atchpaint v e200 D ata 'watchpaint 1
[+ [v TP & Transition Detect Bequestsatchpaint

Proceszzar Stall O ptions

[ Stall 200 prior to Overflow
[ Stall eTPU & priar to Dverflow
[ Stall eTPU B priar to Overflow

eTPU B Watchpaint O

eTPU B ‘Watchpaint 1

el Pl B Channel Register \Wwiite ' atchpoint
eTPU B Host Service Request YW atchpaint
eTFl B Link Service Request 'Watchpoint

el Pl B tatch Recognition 'watchpoint

eTPU B Tranzition Detect Bequestsatchpaint

elks Data Watchpaint 0
bk Data Watchpaint 1

< %

Mizc D ptions

[v Stop Tracing tWwhen Buffer Full
M CKD Frequency Divide B atio
|1/2 of the System Clock. =
Yitra Trace Buffer Size

|'|K Trace Racks j

<l % <] <1 1 < %

Figure 21. Trace Options Dialog

Note that the Stop Tracing When Buffer Full ensures we halt tracing once we have a full trace buffer
(buffer size can be adjusted using Vitra Trace Buffer Size).
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4. The €200 Code tab should be set to Start Emitting Code Trace on €200 Inst Watchpoint 0 and Stop

Emitting Code Trace On Program Halt as shown below:
Trigger Configuration

Start Emitting Code Trace
™ Mever [Code Trace Disabled]

Stop Emitting Code Trace

" On Program E secution * Or Program Halt

Trace Options  #200 Code | 200 Data | eTPU Code | eTPU Data | eDMA Data | 2200 atchpoints | eTPU

+ in | 2200 Inst W atchpaint 0 j

" On

NOTE

[~

It wau are uzing Code Trace with Watchpaint Trace, da nat set \Watchpoints on ang instruction that
could alzo cauze a Code Trace meszage to ocowr [i.e. EL, BME, BLR, etz). Otherwize a trace
mezzage colizon will occur internally within the proceszor, causing lozs of Code Trace information.

Figure 22. €200 Code Dialog

default values and the e200 Watchpoints tab should be set as shown below.
e Check Allow User Control of e200 Watchpoint Resources

The €200 Data, eTPU Code, eTPU Data, eDMA Data and eTPU Watchpoints should be left at their

e Set Watchpoint 0 to the entry of WriteToDevice i.e. the point at which we want tracing to start
e This can be done symbolically using the Browse... dialog (invoke via the Browse... button and

make sure that Display Line Number Symbols is checked)

Trace Options | 200 Cods | 6200 Data | eTPU Cods | eTFU Data| eDMé Data =200 Watchpoints | aTPU Watt

e200 "W atchpoint Optiong
v Allow User Control pfa?00 bulstobnaint Bazor

£200 Instruction \Watch| Browse...
watchpoint 0 )

Address Code Symbals [#)...

400004B2 Bra +-__Them - oK |

= — +|- _ shart
"‘;Z‘Shp':"”” -1 CONTROLR Cancel
(655 +- FindD evicetDDR

u Brg +- ReadFromD evice Help
Watchpaint 2 - WwiiteToDevice

Address %5

b K

watchpoint 3 :1 oo

Address 41 main

0 Bro +- rand

— 4 stropy | Addess: [400004E5

e200 Data " atchpaoint
‘i atchpaint 0 Symbal Search

Address . L

IDi B i—'unctlon niarme with wildzards Expand Al

— " Search

I Linked ta Instruc
‘Watchpoint 1 [” Case Sensitive v =200 Madules Collapse Al
Address [~ Expand Search Result [ eTPU Modules

0 Ero v Display Line Mumber Symbols

I Linked ta Instructon W atchoaink 2 Event

Figure 23. e200 Watchpoints Dialog (setting Watchpoint 0)

Click Activate, enable Trace (Trace|Enable Trace...) and run the program from reset (Run|Go from
Reset). Halt the program after a few seconds and open the Code Trace window. All code execution from
WriteToDevice will be shown as below:
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¥ Code Trace (Code Frames: 12691)
Frame |T:i1|e |Processor|l\ddress |Synl:|01 Instruction Source Line
oooooooo -4_8Susiez00 400004EE 4\ CONTROLEYWriteTolewice (stwua Rl, -0x30(R1} {
00000001 < -3.Zus eZ00 400004BC nflr ot
00000001 < -3.2us ez00 400004C0 St RO, Ox34iRl}
00000001 < -3.Zus eZ00 40000404 st R31, OxZCI(R1}
00000001 < -3.Zus eZ00 40000402 nr B31, R4 -
00000001 < -3.Zus eZ00 400004CC \CONTROLEY 35 addi R4, Bl, 0Oxl0 FindDeviceADDR {ucCommand, &uile
0ooooo0o1l —3.2us ez00 40000400 bl FindheviceiDDR ..
0000000E < -3.Zus eZ00 400004FC \CONTROLEWFindDeviceADDR clrlui R0, B2, 0Oxl® if (ucCommand < LAST_COMMAND)
00000008 < -3.Zus eZ00 40000500 cmp lwi RO, OxE
00000008 < -3.Zus eZ00 40000504 bge- _lo= -
0000000z < -3.2us e200 20000505 3 CONTROLEY_ 107 rluwinm RO, RO, 0OxZ, 0x0, *puileviceldr = puilevicelddrLoc
00000002 < -3 Fusiez00 40000500 lis=s B3, Ox4000
00000008 < -3.Zus eZ00 40000510 addi B3, B2, 0Ox4008
00000008 < -3.Zus eZ00 40000514 luzx R0, B2, RO
0000000z < -3.2us e200 40000513 ST RO, Ox0(R4)
00o0ooo0z -3 Fusiez00 40000810 b _lio -
0000000z -l.6us =200 40000525 \CONTROLEY_110 blr 13
00000004 < -1.&us eZ00 40000404 \CONTROLEY 37 1i RO, 0x0 ptyCommandData-+ilevicelun =
00000004 < -1.6us:ez00 40000402 st RO, Dx4{R31) -
00000004 <« -1.6&usiez00 400004DC 4 CONTROLEY 92 1i RO, OxEtg ptyCommandbata->ucControlChar =
00000004 < -1.&us eZ00 400004E0 sth RO, OxO(R31) -
00000004 < -1.&us eZ00 400004E4 4 CONTROLEY 100 1i B3, 0x0 return NO_ERROER;
00000004 < -1.6us:ez00 400004E2 1wz R31l, OxZC(Rl)
00000004 <« -1.6&usiez00 400004EC 1wz RO, Ox24iDl}
00000004 < -1.6us eZ00 400004F0 utlr ot
00000004 < -1.6us ez00 400004F 4 addi Rl, El, 0Ox30
00000004 -l.6us =200 400004F2 blr .
AANAAANE < N M= a?0n 4nnnnain ™ T4 DR wiRrrar = WritaTalawdica (alawms

Figure 24. Code Trace Window

8. Tracing Code Execution up to Program Halt

This example shows how to trace all code execution up to program halt (e.g. your program hits a breakpoint or
you halt it via PathFinder)

1. The Trace Options tab should be set as below i.e. uncheck Stop Trace When Buffer Full and set the
Vitra Trace Buffer Size to the maximum supported size

Trigger Configuration E

Trace Options | 200 Code | €200 Data | eTPU Cade | eTPU Data| eDMé Data | e200 Wiatchpaints | eTPU Watchpaints |
Trace Ermit Options Generate EVTO Pulse on

Iv Emit e200 Owrership Trace [v =TPU & ' atchpaoint O [ 2200 Inst Watchpoint 0

Iv Emit eTPU & Owrership Trace [v =TPL &' atchpoint 1 I =200 Inst Watchpoint 1

v Emit eTPU B Dwrership Trace [v eTPU & Channel Register 'rite Wwatchpaint v e200 Ingt \/ atchpoint 2

v [v eTPU A Host Service Request watchpaint v e200 Ingt \/ atchpoint 3

[+ [v eTPU & Link Service Request Watchpaint v =200 ['ata W atchpoint 0

[+ [v eTPU & Match Recognition W atchpaint v =200 [ata ' atchpaint 1

[+ [v =TPU & Transition Detect Bequestsdatchpoint

Proceszor Stall Optiots

[ Stall e200 prior to Dverflow TPl B watchpoint 0 v eDkd Data W atchpaoint 0
TPl B watchpoint 1 v eDhkd Data i atchpoint 1

[ Stall eTPU A pricr to Owerflow

™ Stall eTPU B prior to Overflow el Pl B Channel Register ‘write W atchpoint

el Pl B Host Service Request "W atchpoint
eTPU B Link Service Request \Watchpoint
eTPU B Match Recoagnition * atchpaoint

TPl B Transition Detect Requestud atchpaint

bizc Optiohs

| Stop Tracing "When Buffer Full
FCK.O Frequency Divide Ratio
1142 of the Sypstem Clock. |
Witra Trace Buffer Size

|54K Trace Racks ﬂ

< ®1 <1 <] <1 %] %

2. The e200 Code tab should be set to Start Emitting Code Trace On Program Execution and Stop
Emitting Code Trace on Program Halt as shown below:
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Trigger Configuration

Trace Option: 2200 Code l e200 Data] eTPU Code | eTPU Data | eDbA Data | e200 atchpoints | eTPU ‘watchpointz

Start Emitting Code Trace Stop Emitting Code Trace
" MWewver [Code Trace Disabled)

{* 0r Program Execubiord * On Program Halt

« on | [ e [

MOTE
If your are wzing Code Trace with \Watchpoint Trace, do not et wWatchpaointz on any ingtruction that
could alzo cauze a Code Trace meszage to ocowr (e BL, BME, BLR., etc]. Othenwize a trace
mezzage colizon will occur intermally within the processor, causing loss of Code Trace information.

Figure 25. Tracing up to a program halt

This configuration will capture trace continuously until your program halts (note that no Watchpoints are needed
in this configuration).

9. Vitra Trace Diagnostics

This section shows how to verify that your Vitra is correctly capturing trace data. The test will ensure that your
Vitra and Target Probe Assembly (cable between your Vitra and your target system) are functional. This test
requires PathFinder v1.1.1 or later. The test is included with your PathFinder software and involves running a
group-file (script-file). By default, the group-file is stored in:

PFMPC\Ashling Trace Probe Test\MPC5566\mpc5566 trace probe test.grp

This can be run via PathFinder's Run|Run A Group-file menu as follows:

@ Run A GroupFile P9
Lookcin: | )i MPC5566 - cF E-
Mame : Date modified Type Size
Code Trace 12/02/201317:03 File folder
Data_Trace 12/02/201317:03 File folder
|| mpc5566_trace_probe_test.grp 07/02/2013 18:17 GRP File S5KB

File name: |mpc:5585_t|ac:9jmbe_test.grp Open
Fies cftype:  [GRP Files (~.om) | Cancel

Parameters | Edit

= ree-

Browse to the group-file and select Open. The test will run and PathFinder will display the results in the
Command window as follows:
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ﬁ PathFinder for MPCow0c w1, 1.1

File Run View Trigger Trace Watch Configure Group Files Ceode Coverage
A0 meaets M RYE 20 B wWEFEFHG

i

wer COmmand

z >ECHO OFF

1l) - [Disakble Modules]

21 — [Code Trace Test]
[Code Trace Test: Passed]
31 - [Data Trace Test]

[Data Trace Test: Passed]

e ke e ol vl ol ol el e e e e e e e ol ol ol e ol ol ol ol ol e e e e e e e e ol ol e e ol ol ol ol ol e e e e e e e ol ol ol e o o o e e e

e ke e ol vl ol ol el e e e e e e e ol ol ol e ol ol ol ol ol e e e e e e e e ol ol e e ol ol ol ol ol e e e e e e e ol ol ol e o o o e e e

e ke e e e o e Irace ::llagnnstlcs PA.SSE:) e ke e ol ol ol ol ol e e e e e e e ol ol e e o o o o e e

e ke e ol vl ol ol el e e e e e e e ol ol ol e ol ol ol ol ol e e e e e e e e ol ol e e ol ol ol ol ol e e e e e e e ol ol ol e o o o e e e
e ke e ol vl ol ol el e e e e e e e ol ol ol e ol ol ol ol ol e e e e e e e e ol ol e e ol ol ol ol ol e e e e e e e ol ol ol e o o o e e e

>

If the tests fail, then:
1. Ensure Vitra is properly connected to your MPC5566 based target system and that the target system is

powered up.
2. Ensure you are using with an MPC5566 based target system (other devices will not work).

3.If the problems still persist then you may have a faulty Vitra or cable; contact Ashling support on
ashling.support@nestgroup.net

10. For more information...

You'll find full details on all PathFinder operations and commands in the appropriate Ashling User manuals. To
keep your Ashling software up-to-date, check regularly for the Ilatest software downloads at
www.ashling.com/support/mpc5500 by following the link to Download PathFinder-MPC5500.

www.ashling.com/support/mpc5500

Ashling Microsystems Ltd
National Technology Park
Limerick

Ireland

Phone: +353 61 334466

Fax: +353 61 334477
Email: support@ashling.com

Doc: APB200-MPC5500Trace.doc 13th Feb 2013
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