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JTAGj et-Trace USB 2.0 High-Speed

H ardware connection (480 Mbps)

Up to 4M frames
deep (18 MBytes)
ETM trace memory

ETM to JTAG
adapter optional

38-pin Mictor connector
contains all ETM and
JTAG signals
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JTAGjet-Trace Features

= Upto 1.6 GHz CPU speed (200 MHz Trace CLK)

= Non-intrusive, real-time tracing

= Supports all ARM7, ARM9, ARM11 & Cortex ETMs

= Up to 18MB trace memory (4M x 36bits wide)

= 56-bit cycle accurate time stamp

= Traces all or in-range of PC addresses

= Trace on / off from specific PC address

= Traces all or range of data variables (bandwidth allowed)
» [races data variable values

« Powerful trace post-filtering & timing display

« Compatible with all major C/C++ compilers/debuggers

SLEINLUME www.signum.com




Compatible ARM Debuggers

= Chameleon (Signum Systems) is included
= uVision (Keil-ARM)

= Code Composer Studio (Texas Instruments)
» RealView & ADS (ARM Ltd.)

= eBinder (eSol)

= Multi-2000 (Green Hills Software)

« GDB & Insight (GNU / Eclipse)

« EWARM (IAR)

= XRAY & EDGE (Mentor Graphics)

« Code Warrior (MetroWerks)

« CodeSourcery
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Trace Display -Overview

Mamtrace =10l x|
I:n:-ntrcnl...l Start | Hesumel Clear | ﬂlﬂluery *Ij v E!uer_l,l...l [ Fllter...l Flelds...l Sa'-.fe...l
# | PC | PC | D_lsas | Source | Memaddr | B..| DataAcc | MemData | TStamp |
#2222 processing+@s2E 2B0RBBEC STRE REil,[R&, #+8] Bufll12] lr Bute &0 —-122 JE |
#3224 processing+@s2d 200AEE7E QOO RE,RE, #A:1 2} -128
#3225 processingtExzZE Z208E0ETY4 B processing ... T -1z28
#3238 Zeaaaa4C LORSE F1l,[RA, #+8] i EWflriE]  Rd Eute 53 184
#3221 processingtbad  ZEEEEESE CHP E1,#4 -1@z
#3232 processing+@sS 2000680854 BER B 28888A72 -188
#3235  processing+@sC 200ABESS LORSE REl,[R&, #+8] if [(#tent 1= " ") ( EuFnEl  Rd Bute 52 -28
#3236 processingtExlE 2EEAQESC CHP RE1, #B8x20 -rg
#3237 processingt@sld 2808068656 BER B 28888878 -7G
#3248 processingtEslS 280808054 LORE El,[R&, #+8] #tent = Br28; EuFlilE] Rd Bute E3 -5&
#3241 processing+@slC 2000686852 EOR Ri1,Rl,#8uz26 -C4
#3242 processing+@:2E 2E0AEEEC STRE El,[R&, #+8] BuflCli=l lr Bute 73 —dd
#3243 processingt@s2d 20008878 AOD RE,R&, #A:41 1 -4z
#3244 processingtEdZE 200EE87Y4 B PrOGESS NG 4. i —48
#3249 Z2EEEEE4C LORSE F1,[R&, #+8] i EWflbl®s] Rd Bute 83 -lc
#2258 processing+dsd 20008058 CHP El,#8 -14
#3251 processing+@sS 2000BESE4 BER B 2ARREATE -1z
#3254 processingtExzZC 2EEAQETS MOL FC,LF 1 —&
#3257 main+8:88 280086FC B Br288888e4 1 5]
#3266 main+Es58 288885E4 ADD R4, R, #8u1 ]
#3261 main+@2eC 2B0ABBES B B 28888846 )
#3265 main+@:54 20006606 LOR RE, [FC, #+813@] 2BEEA162  Rd Word ZAEAZA88 2@
#3271 main+8:58 28008604 LOR RE, [RA, #+8x 1] dellswloas  Rd Word BEREEAGE SA
#3272 main+8:5C 288868608 CHP R, 52
#3273 main+Es5E 2888880C BLT B 2EE8E8ec 54
#3276 main+Es7E 288888EC MO R, #6851 delawill; =15
#3277 main+@: 74 2000BBFE BL delay 52
#3282 ZEEEA194 STHFD SPt,{R4,LREY i ZBEAZFEC  Wr Word BEREEAEZ 2@
#3286 delan 2886868194 STHFOD SPt,{R4,LR2 i ZBEE3FFa  lr Word Z2EEEEEFE S5
#3298 delaw+8:4 28008125 HOU 2. RE Q6
#3291 delay+En2 288881°2C MO R2, #8 k = B; L
#3292 delay+E2C 28008106 MO R4, #8 For (L = @; 1 < cntp i++) L 166
#3293 delay+84 18 2666E1A4 CHP Rd,.R2 162
#3294 delay+@x 14 ZEEER1IAS BLT B4 28888 1ba 164
#3235 de law+Buzd ZEEBALES MOU Fl1Z, #8 for [(j =85 j < delavcnt;... 128
#3296 delay+84223 Z2EE0E1EBC LOR RE, [PC, #—E=34] Z2HEEE198  Rd Word Z2EEEZE2E 122
#3282 delay+842C 266001CE LOR RE, [RE, #+8] densueEnt Rd Ward BEEEEAASE 142
#3383 delay+8428 266ER1C4 CHP R1z2,RE 144
#3384 delay+@x34 ZEEER1ICS BLT B 28888148 145
#3387 delay+8x4d ZEEEE10S HOU R12 k =k + delawlijl; 152
#3368 delay+8y42 ZEEOEI0OC BL delawl 154
#3211 2EEEA1 74 MO R1,R8 168
#3313 delayl+84d 266ER17E LOR RE, [FC, #+6: 161 delavtemp = w; 2AEEA198  Rd Word ZAAAZAZE 172
#3318 delayl+848 Z200EE17C STR R1l.[RA, #+8mH4] delavtenp W Word BEEEEEaE 158
#3319 delawl+84C ZEEBEL1SE HMOL H, retuTn Wi 198 -
| »

Status: MotActive,Full

Trace Full {100%&)

Trace Clock: 132.01MHz 4

I
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Trace - Field Selection and Format

Available fields

Visible fields

Aevailable trace fields:

Trace view ficld configuration

YWizible trace fields:

e

X|
Move up |
_Mave don |

Maove down

Fields visible in the trace window
can be customized by user.

/ Order of fields can be defined

/A MemData field used twice

Wamtrace
D:untrol...l Skart | Flewmel Clearl ﬂlDuery vlj v Iluer_l,l...l ' Filter...l Fields...l Save...l

e e ;
Dizas Dizas

Source e, ddr

b ermddd — Fidw

A SW’ r r ] em[ril ata

MemD ata g— teml! ata

TStamp _ | Datatcc

Databdico All==> TStamp

Help... |

=101 %]

MemAddr |FldWr |MemDala |Mt:mData

0020003 Rd
ooz00040 Rd
ooz200044 Rd
ooz00048 Rd
00201048 Wr
002010AC Wr
002010E0 Wr
Kl

Skakus: MNokhckive

00200F7 8
00z200F78
00201048

Oooooooooo1la00aaonono

ooooooooooio0oo0oo0ol

002010F8 0O0000000001000000001

gooooooa
oooooooo  oooo00oo0O00o00000000000

oooooooo  ooooooooooooooo0oono

Tag and Filker 3

00000000001000000000 w» Default

Hex
\\
0000000000  Symbols

I'n

Einary
Unsigned decimal
Signed decimal

Absalute

CRU cycles
MSEC

UsEC

MSEC

SeC

ataAcc | :I“
Word
Word 1

Word 1
1

ﬁ Fields available to display

Display format of each field may
be customized too.

oield format selection - click

<
«

Word :
:

i
Word ¢

Last Sample #4194293 (100%)

on column header

Field in binary format (useful when
displaying bit-register values)

ITaieE [

i 31.03MHz 2

\ Field in hex format (default)
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Trace - Controls

‘—f Saving

I:u:untn:ul...l Start | Hesumel Elearl ﬂlﬂuer}l vlj I~ I]uer_l,l...l I_ Filter...l Fields...

Start/Stop Clear buffer || Search&Tag || Post-filtering || Fields
Resume (Start ﬂ/‘ Capture will Only StOp If
WIthOUt Clear) General Contral I ETM Trace Settingsl Statusl / CPU Stops

Do not clear '7;”'3:"8“2" t Contgap | Capture will stop when

— Stop Trace Capture .
buffer before each € Only When Processor is Stopped / _Il —e trace buffer is full - CPU

™ ‘when Trace Bulfer iz Ful / W|” Con“nue to run.
CPU GO User| ' After Detecting theT igger Trigger Mow |
iIn source-level [ — l :
Stepplng Position [%) ! ' ' v ! IEEI < 80% Of bUffer W|” ha.ve

: v ETH Trigger on Address ||Ed_SEt frace befOI’e tl’lgger, 20%
Do not start trace 0 Oz v Edeme Tisearble 0 will have trace after it.
AN N
When CPU Starts W &ccumulate Trace between Processor R \\l ETM . ” h
Stal’t mUSt be —> [ Manual Start/Stop Mode trlgger WI appen on
Used manua”y Start | Stop | Ied_set funCtlon
N
Useful for reset ) .
sequence tracing ok | Cocsl | twh | ~N Observe the trigger pin on
: ETM connector.
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Trace - ETM Controls and Info

Emulator capture and
trigger controls

ETM port mode
selection

Emulator info
& trace size

On-chip ETM
capabilities

eneral Cantrol

ETH

¥ Enable ETM
— Stop Trace Capture

race Settings I Statuz I

X

Configure ETh .. |

" Only When Processor is Stopped
% Wwhen Trace Buffer iz Full
" After Detecting the T igger

Trigger Mo

Trigger Settings
Pozition (%] ' '

5

™| ETit Trigger on &ddress
™| Dbsenve External Triggen Rin

[T Accumulate Trace bebween Proces:
[ Manual Start/Stop Mode

Start Stop |

oKk |

ET™ Configuration

Trace Port Size

g bits vI

Trace Port Mode ke clocking
Restore D

ETM Trace Settings  Status I

General Control

Emulator Irnfio
UTAGet-ETH, Wer1 .02, Capacity: 4k
ETH Resources
Protocol Yersion; BETRE.2]
Mumber of Addreszz Comparator Pairs: 4
Mumber of Data Comparatars: 2
Murmber of Mernorny Map Decoders: 3
Mumber of Counters: 2
Sequencer Present: ez
Mumber af External Inputs: 4
Mumber aof External Dutputs: 1
FIFOFULL Logic Present: Mo
Half-rate Clocking Supparted: Yes
Full-rate Clocking Supported: Mo
Mormal Format Supported: ez
Multiplexed Format Supported: Ho
De-multiplexed Format Supported: Mo
k. I Cancel Al
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Trace - ETM Pre-Filtering

ET™ Control

General Contral  ETH Trace Settings | Status |

X

A

— Program Counter [PC) Tracing Mode
™ Capture Complete PC Trace
£~ Start PC Capture at &ddress
™ Start/Stop Tracing on Addreszes
f* Capture PC in Addrezz Range

) Trace PC in range only. Every call/jump outside
range will stop tracing & resume on any return.

Do not trace PC
until the code at

Begir: |Processing End:  [{"dema.

D ‘Begin’ executes.

on a rare event.

— Data Tracing Mode
v Capture Data Yalues

¥ Capture Data Addiesses
™ Limit Data Tracing to D ata Addrezs Fange

Useful to start trace

Start/stop mode

Begtu: I

End: I

starts on ‘Begin’

o]

Cancel |

(latch mode)

Apply |

and stops on ‘End’

o«—>

Data tracing of
Values and/or
Addresses

Limit data trace in range (very

useful in 4-bit mode to prevent ¢,

FIFO overflows). This range
covers all on-chip registers.

— Program Counter [PC) Tracing Mode
™ Capture Complete PC Trace
* iStart PC Capture at Address
™ Start/Stop Tracing on Addreszes
{” Capture PC in Address Fange

Begin: |processing End:

— Program Counter [PC) Tracing Mode
™ Capture Complete PC Trace
£ Start PC Capture at &ddress
f* Start/Stop Tracing on Addressed
{” Capture PC in Address Fange

Begin: |processing End:  [{"demo.c'i=25

— Data Tracing Mode
v Capture Data Valuss

v Capture Data Addreszes
v Limit Data Tracing to D ata Addrezs Fange

Begin: |an 000_0000 0+EFFF_FFFF

End:
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Trace - Discontinuity

El:untrl:ul...l Start | Hesumel Elearl ﬂll:.!uer_l,l jﬂ I_ E!uer_l,l...l r Filter...l Fieldz... Save...l

# | PC Disas MemAddr | HdWr | DataAcc | MemData | TStamp [dY] [ewc] | Swnc... il

#1205 ZPPPEZE4 ADD Rz, R4, #0H a0 +a

#1206 ZPEPEZES ADD R1, R4, #8: a4 +12

#1267 ZPEPEZEC STR Rz, [R1, #+@] ZEREZE04 Wr Word 2BREZE0S +2

#1265 ZHEREZCH S B 123456 +TEIAZOS

#1256 CooPozCd AOD R, R4, #0x ad Start

#1251 ZPEPEZCS LDR [RE, #+8o] ZAREZEES Rd Word 2EREREDE +1

#1233 ZPEEEZCC LDR ZOREZEERD Rd Word 2BPE4E08 +

#1245 2600EEZ208 LOR ZHAARZADC Ed Woy-d ZHAAEERAR !

WiZee coboaeDs G Rian :

# B 2

#1250 Z0BBBZOC LDREQ  R1,L[PC, 14843741 DEbugglng Stopped after SWI.

#1263 ZPOPOZED LDRED R1, LRI, #+@] Big ti in CPU | -
« ig time gap (in cycles): | b
Skatus: Motackive Restart Of execution (Start) / Trace Clock: 132.01MHz 2

Mamirace i x|

I:u:untrn:ul...l Start | Hesumel Elearl ﬂllluery

jﬂ N I]uer_l,l...l I_ Filter...l Fields...l Save...l

Skatus: MokAckive, Full

Restart of collection (ON).

/_I

Trace Clock: 132.01MHz 4

i PC Dlsas MemAddr | BdWr | DataAcc | MemData | TStamp [dY [... | Sync... (;l
HZE2A23 processing+dxd CHP El,#A +2

#2e2024 processing+Axs BER B4 Z2AAARATF S +5

262027 processing+@=2C Mal . +312

#2E2EAST process ing+dsd CHF Fil,#A + [n]§]
262025 processing+dxs BER Bx 2AARRATS +2H

#2284 1 processing+EsC LORSE El,[RA, #+6] Bufl[A]l Rd Bute B3 +2

#262842  processing+Es 1@ CHP El, #842A +2

#262843  processing+Esld4 BER B ZBEREATA +2

#262847  processing+@nls LORE Rl,[RE, #+8] BuflL@l Rd Bute B2 +2

#262848 processing+@s1C EOQR El,Rl, #68n26 +1

#262849  processing+t@s28 STRE El,[R@, #+8] EBuflCal [I1F's Bute = =

#2EZHEH  processing+Es:24 BDD R, RE, #8:1 _—

u%g%ggé process ing+tEs 28 EDHSB E{Dfaaiin%] C dt I t PC

# processing . [R@, w+ ( )

252857 process ing+and CHP Fl,#a8 On I |Ona race range - —
« Not collecting for 812 cycles. :
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Trace - Synchronization with Source

skt Armisource.l - source mode {C:4Sigh Chameleon'.arm’, 29900 Arn - |EI|£|
3a: led init(): <% initialize LED module *. ;l
a9
410 for {;:) 1 S% repeat forever *®
41 if (GlobalStruct Counter & 1) <% toggle the LED *®
42 A led_=eti{l);
13 } else { |
44 : led_=eti0):
45 ¥
16 for (1 = 0; 1 ¢ delayloop: i++) { S%® repeat *® -
1] | AW

1) Click on 2) Set Code 3) Use <and > 4) Use filtering to see
source line Focus as a buttons to search for only such lines in trace
in Source search mode this line in trace !
Window. (backward, forward)

N MAamirace
Control...l Start I Hesumel Clearl ﬂICode Focus vlj v Guery...l ' Fllter...l F|e|ds...|L W |I

> v Tag

# | PC | Disas | Source [ Mem... | Rl -
W5E0G  2gggggHC LUk R, TG, iva) Z0BGZE14 .. e @ty FE = ZMTITTEE # | PC_ | Disas | Source
#! » BEH i =
#5616 ZEBEEEES BEQ Gy 2HEREECG el g e b = UL -4 ha 75 - Saa80ts -
#5611  ZRPREEES MU R, fEx 1 led_setill; v Filter B
#5612 ZEBEEEEC EL led_set can rooaElled - Sogdagoes
#5616 ZRPREZ1A LOR R1,CFC, #t—@uc] 1 2PRBEZEC . . [ aZEdTa T SaAAnoES
wEEZ1 Z@PEEZid4 STR R, [R1, #+@1 FRREZEZE . . - - [~ T§3{562  ZO0AGEES -
#5626 2ooogcls LOR RI, [PC, #8141 led++; zoDggzeC .. Or Filker with PC = 200000ES r--CR3E7E1 T SaAGGAGS -
# . » HHEN .. . [ - oad 1942~ " 200006Es

7 I Filter mon-empty PC ... M gd 7156 T TEOAA00ES

1]
Status: MotActive Last Sample #262119 (100%)

Status: MokbActive Last Sample #262119 {(100%
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Trace - Synchronization to source

Control...l Start | Hesumel Clear | ﬂlCode Faocuz VIj r Guer_l,l...l ' Filter...l Fields...l %% id led tiw) srExnnx f ti =
oowWol ed__=e w Unction
# | PC | Source [ Mem... [R... [Mem... | T84 13: int w; <% LED state v
WEEZ1  led_cef+ind Tedport Wr  BEEEHEE — 149 )
#5628 led_set+ExS Led++; 2EEEH280 Rd ZEBB262% 15: ledport = w; <% copy 1t to
#5654 led_zet+@uC led Rd  GOAGEAAGEE 16
#EE3E  led_set+@ulE :
uggjg teg:seﬁgg%g ZABPAZAC Ed SSSSSSSE 17: led++:
s E et +aH " 12 1
#5652 led set+Be1C  if (led > 15 5] » if (led » 15) {
#5E5E  led_set+Bu2A led Rd  AOAGRAEC 19: led = 0:
#EEET  led_set+@uzd 20 1
#5E6H led_set+B428 21 -
#5663 led_cet+@uis 3 Cx -
#EEEE main+Eqdd } oelse L ‘I I »
#EEES & in+HEHER 3 7
#EE7L main+Bn5d ZREEELEE Rd  2oROZEEE
ASEFT main+Az5a delay... Rd  OERAREES
ABETE Fain+a5E0
#EEFD main+EssE
#5652 maln+EsTE delawill;
aeees rqaLn_J'aH?4 Iy 2REASFED W AERAEHEE CI k t f d th S
3 T
. peE ¢ Zo003FEC L pogooao _|;| ICK ONn any trace frame an e sSource
‘ ’ - - -
Status: Nothctve Lost Semmple #262115 (100%) Trace Clock: 132,011z Window will show the corresponding
-0l forth the t t th m fl
W amutace ~-lolx| or e trace to see the progra OW.
Control...l Start | Hesumel Clear | ﬂlCode Focus VIj r Guer_l,l...l ' Filter...l Fields...l
i | PC | Source | Mem... | R... | Mem... |TS{;| -10] x|
WEEZ1  led_cef+ind Tedport T ECREGEE ] =
#5625 led_set+@xE  led++; ZRGEEZEC Rd 2E8B2822 led_set(0): -
ugggé | lg_d_se:EaTE led Rd  GOAGEAAGEE
#! T+ . . .
356D led set+mnid 2BPEE2ACc Rd Z@EEzazg for (1 = 0: 1 < delayloop: i++) {
45645 led set+@n13 led Wr  BESHEEEC delay(1}:
WSECE  led_set+BuiC  if (led ¥ 151 € ZREBEZEC Rd  2EREZEZS ' i
#5658 led_set+EncE led Rd BEEEEHEC processing(Bufl)
#EEET  led_set+@uzd
#5E6H led_set+B428 . Bufily:
#5663 led_cet+@uis 3 processing(Bufl):
#5066 1@ in -+ Yelse {
zggg? Eztﬂtg:gg + SAEERLES GlobalStruct  Counter++;
ugg;g na;n+gggg delay. .. if (GlobalStruct Counter »= &) {
# main+gs = .
$oens PP GlobalStruct . Counter a; -
#5652 main+EsTE delawill; I »
#5e83 13 L +E P4 A
#5EDE delay f 2REASFED W AERAEHEE =
REETZ delay £ SREEIFFG Wr  ZOREEEFd
4| 3
Status: MotActive Last Sample #262119 (100%) Trace Clock: 132.01MHz 2
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Trace - Function Navigation

Marmirace =101 x| Mamiace =10 |
I:u:untn:ul...l Start | Hesumel Elearl ﬂlFunctiDn "I I_E I:u:untn:ul...l Start | Hesumel Elearl ﬂlFunctiDn vlj I_E

4 | PC | Source | Mem... |:| # | PC | Source | Mem... |:|
#5419 de Lay+E: 16 — #5419 de Lay+E: 16 —
#E428 delay+8n14 #E428 delaw+an14
#ed21 de lay+Ez 24 o for [j =@ j < de... #ed21 de lay+@q24 for [j =@ j < de...

#E422 de Lay+@u 28 ZEBEER1 98 #E422 de Lay+@u 28 ZHEER1 98
#5428 de Law+@u 20 delavcont #5428 de Law+@u 20 delavcont
#5429 de Law+E4 38 #5429 de Law+E4 38

#5430 de Lay+Es 24 #5430 de Lay+Es 24

#5432 de law+8n44 kE =k + delayllj... #5432 de law+8n44 kE =k + delayllj...

#Ed3d de lay+@q45 #Ed3d de Lay+@q45

#5437 delawl [ #5437 delawl {

#5439 de Lawl+@0d de lavtenp = w; ZEEER1 98 #5439 de Lawl+@0d de lavtenp = w; ZHEER1 98
#5444 delay1+8:8 delav... #5444 delayl+852 delav...

#5445 de lawl+6uC return WV
#EddE delay 146816
#5449 de Lay+@q4C

de lawl+6uC return WV
delay 146816
de Lay+@q4C

#5450 de Layw+ExEE T de Layw+ExEE T
#5453 de lay+8532C = de lay+8532C =
4| | 3 4| | 3
Status: Mothckive Lask Samjple #262119 (100%Trace Clock: 132.01MHz 2 SI:A;AS: MotAckive Last Sample #262119 (100%Tral  [lock: 132.01MHz 2
=181 x|
. . i ¢ . I:n:-ntrcnl...l Start | Hesumel I:Iearl ﬂlFunctiDn "I [ Quw
- >
Initial position After 1-st click on = TSource TMem— 1]
1 1 1 1 6419 del [=PPEN] JI |
(in function delay) (in function delayl) e R
#Ed21 de lay+@q24d for [j = H@; j < de...
#ed22 de lay+@n 28 ZBREAL A
#5422 de lay+En 20 delaveont
#5429 de lay+E1 28
#Ed423A de lay+@q34
#5435 de lay+@q4d k= k + delawlij...
#5434 de Lay+En 43
I #Eig; de layl+dx4d ‘ delavt = 3 ZEEEAL9H
After 2-nd click on > heias EiBhgn welweeesw E
. . ngiig ddva[*laﬁiala:fg ceturn i
It = L3 ]
(back in function delay - ¢ 42443 » “eThi BiAL
e sizER
1t = [ ay+Ey
after return from delayl) | | _I;I
4 »

Status: Mothckive Last Sample #262119 (100%Trace Clack: 132.01MHz 2

QLN UM www.signum.com




Trace - Function

Wamiace (=Y
Contral.. | Start | Hesumel Clear | JIFunctlun IJ I_ E!LJE!T}

# | PC | Source I:l

#9108 main+BH?8 processinglBufll;
#9311 main+Es v

#9144 processing {

#3915 process ing+tand

#A1E process ing+tans

#319 process ing+HEanc if [(#teut t= " "1 {

#9280  processing+@xla
#3921 processing+éExld
#9324 processingtExls
#925  processingtEslc

#9286  processingt@xz2d =
4 | b

Status: MotAckive Last Sample #262119 (100% Trace Clock: 132,01MHz

#tent = BRZ0;

/Module Navigation

Wamiace (=Y
I:n:-ntrcnl...l Start | Hesumel Elearl ﬂlh’ludule vI I_%

# | PC _ | Source Iil
#9108 main+@R 7 processinglBufll; e
#9311 main+Es v

#9144 processing {

#3915 process ing+tand

#A1E process ing+tans

#319 process ing+HEanc if [(#teut t= " "1 {
#9280  processing+@xla
#3921 processing+éExld
#9324 processingtExls
#925  processingtEslc

#9286  processingt@xz2d =
4 | b

Status: MotAckive Last Sample #262119 (100% Trace Clock: 132,01MHz

#tent = BRZ0;

Function - function processing
found (in same module as main).

Wamiace (=Y
I:n:-ntrcnl...l Start | Hesumel Elearl ﬂlFunctiDn vI I_%

# | PC _ | Source Iil
#3108 main+ER 7 processinglBufll: N
#9311 main+es v
#9144 processing {

#3915 process ing+tand

#A1E process ing+tans

#319 process ing+HEanc if [(#teut t= " "1 {
#9280  processing+@xla
#3921 processing+éExld
#9324 processingtExls
#925  processingtEslc

#9286  processingt@xz2d =
4 | b

Status: MotAckive Last Sample #262119 (100% Trace Clock: 132,01MHz

#tent = BRZ0;

Module - function processing
skipped (in same module as main).
delay in different module found.

Wamiace (=Y
Contral.. | Start | Hesumel Clear | JIMDduIe IJ I_ E!LJE!T}

# | PC | Source I:l
#1214 _ L
#1215 delay £
#lzz2z de Lay +Ed
#1223 de lay+En3 k = @;
#1224 de lay+8nc for (i = 8; 1L <€ cnty i++) L
#1225 de law+@s 16
#1226 delay+En14
#1227 de Lay+aq24 for [ = @; j < delavent;y J...
#1228 de Lay+aq258
#1234 de Law+BuZC

#1235 delay+85328 =
4| | +

Status: MotAckive Last Sample #262119 (100% Trace Clock: 132,01MHz
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Trace - Timestamp Display

Timestamp is captured with CPU cycle accuracy - captured time can be shown
iIn 3 modes (Absolute, Relative & Delta) and as CPU cycles or time units.

=101 %]

I:n:-ntrcnl...l Start | Hesumel I:Iearl ﬂlﬂluer}l IJ [~ Querm.. | [v Filker... | Fizldz.. I Save.. |

4 | PC Disas | TStamp [dt] [cye] | TStamp frel] [cyc] | TStamp [abs] [ms]~ ]
_______ 1;1&352_____ _STHED_____SF' {R4, LR} __+4Z22 - - -r -
_______ #1681 "7 R L P ) s L - AR 15 B \Tagandﬁlter »
______ #3545 """ _LL‘IH_______RLT =l N o = e = - | T -~ - S
______ Cr e R | . U o o e e O = i = N (- - 5 Y- - SN -7 1o S
_____ glizzss """ I 5 N T I = = - - - =S - -
_____ g1d9365" """ L - 3 A ) T I =< = 5 =1 - I ~ 5 - 5 - S~ *-r 0 L
_____ gleedzz""""" I - 3 N T = e~ - = - - -1~ o
N - ) LR CLDROCTTTTC R TP, =) T 77 E o e S EREIIIIIIILIL Uns\gned decmal
f #2EASFS . LOR B1LTFD, ¥ Hac] T 1a42575E TG Siormd docimel
1] / / / || Hex
Status: Maotdckive, Full /I/race FL|"|:1|:||:|°."'0:|/ / Trace Clock: 152,018 AL
)t ./ Syminls
Functions selected Absolute mode (in ms) | v fbslte
. . . . Relakive
(by post-filtering) shows time since CPU Delts
Start ZPU cycles
# nsec
ed Relative mode (in CPU cycles). Sample | , me -
discontinuity #1052 is time reference sample. = Mode
marker ; ; —
(between Delta mode (in CPU cycles) shows distance in time change
post-filtered to next displayed sample 422 cycles from main to (click on
samples) led_set. About 204120 cycles between led_set calls. column)
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Trace - Quick Filtering (only/and/or

Unfiltered data (only) - one value - - — = -removed samples here

| Memaddr | Rawr | MemData_| =
GlobalStruct.Counter Rd BARAGEEG Tag only MemAddr = GlobalStruct, Counter MemAddr | RdWr I MemData |
2OPRE16C Rd IV Or Tag with Memaddr = GlobalStruct, Counter | @ - - -GleE St vuct Counter [F:rg """
GlobalStruct.Counter (IlFg BAGAEEAS e | IlllGlobalStruct.Countér TT77 Rd jefals]
ZHRERE 150 Rd ZREEZE14 Filter TR
GlobalStrust.Counter — T
Rd BARARGAS Filker anly Mermaddr - Erg:
iker i = TR
PERRELEC Rd PERRZE14 Cr Filker with Memaddr = GlobalStruct . Counter o -BlBBEIEtfact | Countes T 7T e
GlobalStruct.Pointer Rd Za0azoa4 Filter non-empty Memaddr ... Lo
2EEEE1 0 Fd 2EEE2E14 I
GlobalStruct.Pointer Uiy 28882085 :
I Tag ( )

Tag only MembAddr = GlobalStruct, Painter f m
Tag CQr Tag with MemAddr = GlobalStruct. Pointer O any

Tag only Rdwr = W H —_ Filker
And Tag with RdWwr = 'Wr FI | ter O n I y Rd Wr _Wr Filter only Memaddr = GlobalStruct.Poinker Val u eS

w Filter o—> . =
7 (al | m e m O ry erteS) Filter non-empty Memaddr ...

Or Filker with Rd\Wr = Wr

Filker non-empky Rdir ...

| Memaddr | RdWr | MemData |
2]

Eontrnl...l Start | Hesumel Clearl ﬂlﬂuer}l vlj I Guery...l v Filter...l

| Disas | MemAddr | RdWr | MemData | TStamp [di] [ I
o o i 2618

| __#338________maind __k&a,[Rl,#+8] __ Wy _@B8eBBass +212 .
- B DI SR FL TR et BTt
-- S terieRd ST P TR - i f-3585- - Tag N -
TEd TeramAE SR T RETROEemET T TTITTITTITI 0 BoTTTIIi
STHEL Y TR Tag only Rdwr = W

E.T Tag with Rdwir = W SeCO nd
------------ field

A Filter only Rdir = W
and Filk Jiith R

T g
h

My Fur

= N (o O O O 00w 08 == = O Y e P a0 G

[ I kL i :
- Filter mon-empky Rddr ... b 1 d
combined.
= S S 4 | Memaddr | Rdwr | MemData_|
[ _#IQEQ_ " processingtbzl STRE 0T R, TRE,#+ET -7 """ """ 7777 W DT F - S BEGEOEES
| Big s processinavducy SIRE Rl IRR vl . _BMEIRSY M I . 28082505 ~
| -#luzs  procescingrdnsh afhe R IR meal o BMRIESD WS dEE AAEEAAAE
. Gatass
Status: Mobhckive Last Sample #262119 {100%:) GEAEET
pelelc ol cle R
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Trace - Quick Filtering (sources

Marmirace
I:n:-ntrcnl...l Skart | Hesumel I:Iearl ﬂlﬂluery *Ij [ E!uer_l,l...l [ Filter...l E

<
<

Before:
+ Code without

Tag anly: Source =

and Tagwith Source = ..,

Filter only Source =, ..
D Filber with Source =, .,

# PC Disas | Source
1 . P A ] i
#1m process ing+@qsd CHP El, #8
#11 processing+@ss BER B ZEEREE TS
#ld process ingt@d 20 HOU FC.LR T
#17 main+Eugn B By 280084 2+ Tag
#28 main+ExES AOD Rd, R4, #8111
#21 main+@xEC B B 2BERE8dE
#25 main+@x54 LOR Ed, [FC, #+0:96]
#31 main+@x58 LOR Fd, [EA, #+811c]
#I2 main+éusC CHP R, .
133 main+@ued BLT B 2EEREE o Filker
134 main+@uicd B B 2BEEE 1 68
#35 main+ExS4 LOR Fd, [PC, #+@:55] process ingll
#39 main+Euss BL processing -
#d3 LORSE Ri.L[R&, #+@] i
#49 process ing+@rd CHP El,.#8
#EH processing+@qss BER B ZEEREE TS
1]

Status: Mothckive Last Sample #262119 {100%)

sources visible.

Double-click
popup menu

I:n:-ntrcnl...l Start | Hesumel Clear | ﬂlﬂuer}l vI ﬂ I_ E!uery...l [v Filker... I Fie
| Source | |
After: | [ e TP T
- process Lna+Ex FCL LR ¥
Only code with e L RIS . e s pem—
o —> 113 L+ . . i rocess Lng B ;
ny code wi I - LORSE ~ 77" BT, [HE, :::::::_:F':':::::%'::':':::::
. . o Eg _____ Frocessingt B %%ggﬁ s Eg fﬁg-_#_tg]]: ___________ 0 C#teut *'E _"E'g'f] ________
rOCess g+ . L Wtedt = @nd:
SO u rces VI SI b I e . ) A E’r’n’c’e’s’i'l'n'g?'ﬁx 4 AO0 """ 77 B T 3 s S
"EZ processingt@s 28 B processing - 1

| ___WEY_ . LORSE ___ FR1,[RE.#+8] L

- processing+tdsC TORSE "~~~ RI,[RE, #4881 "~ """""""" OF CWtent =777,
CCCTReY T procescingtEslE LORE T T 3 e #test = @aFdr oo

=t} process Lng+tayed A0 FEL A, HE T ¥
#21 processingt@s 28 B processing - 1

| ___wee LORSE ___ FR1,[RE.#+8] L
= B process ing+tdsC TORSE "~~~ S Of OWteny F= "7y 777

S5 process ing+ds 18 LORE FI, (Fd, #+aT #teut T @RZdy L.

1]

Skatus: Mokackive

Last Sample #262119 {100%:)
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Trace - Complex Filtering

Trace filter query x|

= - Field cordiion Display samples with memory
I23% any . .

Source o — e address in specified range.
Rdwr (&) " Field =4

B’Ietrggata: [any) " [Field & Mask] == & /

SynaCode: Ezﬂﬂ @ [Field & Mask) >= & & [Field & Mask) <=B 4T

Cputdode:  (any) ™ Field containz sting &

Buf[0] tagged.

A= |nxzunnznnu
E= |nxznnnznnz

ok | MemAddr as
Help.. | k|| cmed || | Symbols and number.

«

[
=l

M Arm:trace

I:n:-ntrcnl...l Start | Hesumel I:Iearl ﬂlﬂluery "Ij v E!uer_l,l...l v Filter...l Fields...l Save...l /

=101 %]

# | MemAddr
----- ; T e
I :EEE:

[0 TCRE:
----- foe:
I :EEE:
[0 TCRE:
----- g
[ RIESTTTC . CRG,
_____ 2555  [RG,
_____ 2264  [R&,

2285 . [RE,

1
Status: MotActive Last Sample #262119 (100%:) Trace Clock: 132.01MHz 4
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Trace - Complex Filtering

Trace filter query

PLC: [arm]
Digas an
Sounce: caontainz
Membddr,  [any]

R [ary)
kMembData: [any]
Datadicc:  [any]
SyncCode: [any]
Cpubode: [anw]

— Field condition

7 Don't care

! Field ==&

. [Field & M ask]) ==

€ (Field & Mask]>= & & (Field & Mask] <= B
* Field cortaing string &

IE" i

= |led |
- | =
Mazk = I
Help... | ] I Cancel |

X

Display only samples
with text “led” in
Source field.

I:n:-ntrcnl...l Start | Hesumel I:Iearl ﬂlﬂluery "Ij v E!uer_l,l...l v Filter...l Fields...l Save...l

# | PC | Disas | Source | MemAddr | BRdW'r | MemData |TStamp Iﬂ
| ____#dmE maln+dasC Mo R led setllly oo FIEE
(DIl wEAT led_ zet+beE LOR. 21011 m 'tT-'T:: P s 5 3 Aedvss . TIIIIIIIIIIIE el 55 ool T SEBEESS TSR T IIIIIIIIC
_____ 1445~ 7T 1Ed_zerrbeil LOR CTCCTCRIVIFE, _it:Iﬂzc_EBZJ______?t}_I'lfg'}_ZlE"J I_____________EE'EIEIEIEE'C_______Et-il_____EEIE"EIEEIES_1955_2__________
_____ e T _r_ws-_tn:rElHE*E_ L T 777 R, B CniI s e serlE G I IIIIIIIII
[T wEESE DT led_sef+bnd LOR CCD0CC [T S s 3 ledvs o TTTTTTTTome ol s oot 2T I el STFTE ITTTITTT
[ o owEBLY T led_setdEoIC LOR CTTTTC R1,TFC, _:EBEB]______3}_11?5|— N 3=) N el e o = — EE‘E‘@EE‘EE‘-?QEBE __________
___________ Fizin+Bn S0 FOU 07T T R, e BT 8D AERTTIIIIIIINN
[T REERE T led_sef bei LOR CDI0CC RO S s p S I T el s ot T SEEE2 9__ __________
_____ TSE'SE TIlled_zeiBwiC] LOR CCCCCTRILIFC, _it:Iﬂzc_EBZJ______?t}_I'lfg'}_ZlE"J < < =) N . 1= M= o c =l == e
____________ haln+Emas A0 C0TTTTREwE LlIlllll1E dZé_EJ:IEEJ == I

A led_zet+onE LOK B1LIFE, ¥-En19] Tedw+ SEBRES A Rd SRBRAESE T FTE -

4| | 3

Skatus: Mokhctive

Last Sample #262119 {100%:)

Trace Clock: 132,01MHz
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Tracing CPU Initialization

ETM is disabled on power-up and Full trace captured, CPU still running.

CPU reset. Start from O needed. 8 pcirace 1T
Control...l Start | Hesumel Cleall ﬂmJ [~ Quemn.. | [~ Filtsf... | Fields.. ISave |

Stop Trace Capture

€ Oty When Frocsssor s Stopped # [Pc__ | Disas [ Mem... | RdWr /| MemD... | TStamp [abs] [eyc] [|=]
wrl7 DBODESES AL Fidi, Fid, 800 1f G000 EF
£ Wwhen Trace Bulfer is Ful 3013 BohBocEs “rre R R S muga] PLLEFG (1 8181 252
€ e Dtectg teTroger Start P mmn D iERE =
#7530 BOEEESFC HOU M 235
Ot TicinaHode MR EEE L Direm e S oo =
¥ Capture Data Values f O ol 1#o088 Ept
¥ Capture Data Addresses ro m pid 2ol — e B:AA e
v Limit Data Tracing to Data &ddress Range g; P t 1fc@ea ggg
#7) OS = B3] PLLFEE Tag 263
Begin:[0+E000_0000 End [O4EFFF_FFFH 7 [panaa Tag arly Merndddr = .., QPB_Iﬂ
A < f- I = ) fnd Tag with Memaddr = ... 2
I Status: MokActive I te r I n g ample #262127 (100%:) Filter 14.75MHz
Filter anly Memaddr = ...
Data trace for registers only!! ERERIENEES
ilker nan-empty Memaddr ... o ||
(Ve ry I m po rtant I n 4— b It ET M) . Contml...l Start | Hesumel Clear | ﬂlﬂuer}l 'Ij 2 Quer_l,l...l [v Filter... | Fields.. | Save.. |
i | PC | Disas | TStamp [abs] [cyc] | Dat. u
T BOOOESFE SIRE ... EGER TN _B,u
BAFHEGED STRE o SGER T T L C B
. . 3 e T E :
All register accesses visible [ | gl 8 T ——
e gt o 2
(PI—I— Inltlallzatlon). i TR R |
G 1 s ""Ha
GRS S R e R Ha
0 ESY B = Ha
N ENY 1 T T ""Ha
MGER SR R Ha
. . ks I e
Loop Whlle Waltlng for PLL 'ﬁg;ﬂ: _311 i::i%g%:::: :::::::-{'E
. LR, g+ 1 TEEE T Ha
setup (reading PLLSTAT) goan e i
R RBE o B
il B A1 : ?
- EMGEN 2 T TTTTTITEREL 1dEE - TTEy
o R AT T - ey By
T : TR e R T B
[~ i GRS ! '[Ll'r_ BE Wy CTTTTIIITTITTII ;
: _ = 0 Emit 3 v
A” erteS tagged (RdWr_Wr) Wird = S TS T B2 LR, wrdudT B:BBBBBBB'I == W -
| 3

Status: Mothctive Last Sample #262127 (100%) Trace Clock: 14.75MHz 4
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Trace - Save to EXCEL File

Save Trace Samples to the File |

— Farmat

LI m Iti n g ran g e Of ' Teut Export to CSY file [readable by Miscrosaft Excel). ¥ Field names i first row
" TextSave to TTD [Trace Test Data) fil (zah be later loaded for viewing).

records to Save " Binam Save to Trace Date X
rReconds————————— cilese Fields

" \fisible Records V¥ Exclude Sample 1
ot R el Semped Saved file (shown

&l Becords ™ Exclude Timestamp

' Range of Recards —_— [~ Exclude Disazsembly | n S I |t Vl eW) .
B O O km ark Frarm: IBeginning of hrace ™ Exclude Source Lines p

Ta: |Inu:|uding bookmark #1 at #114

_inix
:Dntrol...l Start | Hesumel Clearl ﬂlﬂuer}l VIj I_ Guery...l I__F =10l x|

\ 4

Field names in first row.
L

lay settings).

LefLed

- A B C D | E
xﬁgél PC BME%B%I g:cigggggggl Memaddr | Rdwr | MemData | \:I Eﬁmmm E}f; - Memaddr  |RaYr Y, A
3% Coniioid oeiooopacd Save to 0x400000200 Ox40000020
330 Eniroibiin  BuibooBaEL 0x40000024 040000024
bt S I Pl - C SV 0x40000028 40000028
#4432 C_Entru+E:1C BudE@0EEFS
ipt Led_w P C_Entry+0x23 040000104
33 IELininiE Beioaacs C_Entry+0x2C 040000108

#58 led_init+E: 10 @x48008250
#51 led_init+Ex14  Bu4B008260
#52 led_init+Ex12 Gud4E0@E2e4 IDIDIR [F3 Gy BEF FE0EE
#54 led_init+Ex 10  @Ax480@E258

C_Entry+Hx3C 0x40000115
C_Entry+Hx40 Dx4000011C

gg? {eg: in ;E:SH%E gaiggggg% led_set 0x40000280
-1 LnL b = -

3;3 {eg: in ;g:gagg 3"28333%33 IO1CLR We  BxBGEFFBREE I ae g | Ste r led_set+lxd 040000254

273 CoEntrpiuch  On4OBROBLE led_set+1x8 0x40000255

282 C_Entro+@sZd4  Ox40000108 led set+xC OwAO000280

353 Enmroioiat beiboomios —? name
# —Entry+Es £
#27 C_Entru+E:3C BudE@0E112

0x400002A4

Ly i i T | (77| 77 | 17 | e | e | P | P

#38  C_Entru+Bu4d  0:4800811C "~
-~ R St
1 =1 Set+an £
e e
# t+
18 |lgimTnimt Begmaonsel led_set+0x30 0x40000280 IC1CLR W 0x00FFOO00
#1086 led_set+Ew22 On408QE20S LaSt SaVed led setHlx3d4 040000284
niol led_zet+@uEl  Bu4EBRGZOC —
ulas teg:set+g=»{gg 2142000250 I0ICLR W GxEEFFEEEE C_Entry+Hx44 0x40000120
# t+ -
si?g EfEniiwg:ig g:iggggigg Sam p | e C_Entry+0x45 040000124
+
| 4R C_E2:£3+B:4C B4 4OBBD1 25 C_Entry+0x4C 040000123

| <&
(1014 C_Entru+EuSa  Aud@8aeizc

=3 C_Entry+Jx50 O0x4000012C
B e g | ] (Bookmark #1) M -

Status: Mokbhckive Last Sample #262133 (100%:) Trace Clock: 6.00MHz 2 LR RN JEY |‘|
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Trace - Command Line Access

Short info Complete settings Command help
display

‘o Lpc:command. 1 10| x|
rtrace info j
JTAGiet-ETH, Ver:1 .04, /Capacity: 256K, TraceSW:1.31. ETHArch:1.2. ETHRew: 2

rtrace

JTAGjet-ETH. Ver:1 .04 Capacity: 256K, TraceSW:1 41, ETHArch:1.2. ETHRew::2

Status: Hothctive La=t Sample #262127 (L0 Trace Clock: 12.00MH=z

trace ctrl stop=full
trace ctrl triggerpos=50
trace ctrl accumulate=off
trace ctrl manual=off
trace etm pc=all
trace etm data=all
trace etm port=ize=38
trace etm halfrate=off
rtrace help
General commands
TRACE
— display info. =status and all =settings
TRACE HELF
— help of trace commands (this deszcription)
TRACE STATUS
— display trace collection status
TRACE IHFO
— display trace module info
TRACE DISARLE
— di=able trace module {(as non-existed)
TRACE ENAELE
— enable trace nodule
TRACE CLEAR
— clear trace buffer LI
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Trace - Inteqgration with External
Debuggers (CCS/ADS/GNU/etc.)

Trace Server, Viewer
and Control Modules
(DLLs + EXE)

External
Debuggers
(RDI/CCS/GDB)

- CPU control flow
I Trace Control & Data flow

JTAG]jet driver - Optional access to trace and
(RDI/CCS/GDB) control (complete viewer or

USB2.0 :-: decoded trace data only).

- -z

S
TraceBoard / ETM

JTAGjet \l | CPU

e AT = IANT 4T aT s\ W ]
e[yl WwWw.signum.com




