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GTM v4.1 new features

GTM Trace

Trace prerequisites

Hardware interface

on-chip or off-chip trace

define trace encoder

define trace protocol

define trace path

define trace triggers

how to identify the trace from main core or GTM
Trace functions

Multi Channel Sequencer (MCS)

Advanced Routing Unit (ARU)

I/O Channels (TIM, TOM, ATOM and TIO)

Digital PLL Module (DPLL)

Sensor Pattern Evaluation (SPE)

Time Base Unit (TBU)

Our role with GTM
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TRACE32 introduction

Lauterbach GmbH

R ELNNNNY "

New headquarter in
Hoehenkirchen/Germany
(near Munich)

TRACE80 market launch

Company founded by
Lothar Lauterbach

Global reach by
10 branch offices and
20+ distribution partners

Well-established
international company
with 130+ employees
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TRACE32 introduction

TRACE32® Modular System

PowerDebug debug accellerators
(base modules)

PowerView, feature-rich debug \
and trace software solution

‘,TRACE32 MODULAR SYSTEM
o | ////

\ 5 v PowerView > & B e
‘\ e S SOFTWARE PowerDebug
| ° \
= =
¥
jionan—u—m_ o]
PowerTrace

Off-chip Trace Extension

Platform-specific
Debug Probes

>

/ —
/

PowerTrace high-speed trace
extensions (parallel and serial) «

Trace Probes, i.e. passive cables, trace
preprocessors (accellerators) and adapters
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GTM 4.x China debug & trace open-source group

YugOohEksgaman NAVINFOY | autochips

...................... LTD. i B o AR RN B
et \W =1 siadas pucceog
= T7Cion 4 @ ENAET - S iRERHEE

@ ’zf‘lg:(["mgft(! L-l ) \)N E”!'Iﬁ‘li% @ '.::???::.' CHIPSEA
~
7K 71 B 8% |
BLUE WHALE
THINKTECH

— i —

A

LAUTERBACH
BOSCH




GTM Debug

Debug prerequisites
Hardware interface
define access path

define debug registers

Debug functions

Go/Break/Step

Breakpoints

High-level language debugging

Inline Assembler

Var
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GTM Debug

Debug prerequisites

Hardware interface

i § : i Signal Pin Pin Signal
Signal Pin Pin Signal
VREF-DEBUG 1 a a 2 VSUPPLY (not used) REEREEEEE L d @ A E LG LY
RETE 2 = . . = GND 3 a a 4  TCK|TCKC|SWCLK
_ = 2 = e = GND 5 a a 6 TDO|- |SWO
TMS|TMSC|SWDIO 7 o o 8 GND GND (KEY) 7 a 8 DI
TCK|TCKC|SWCLK 9 = a2 10 GND GND 9 Tl " 10 RESET-
RTCK 1 a a 12 GND
TDO 13 a a 14 GND MIPI-10
RESET- 15 A a 16 GND 197
DBGRQ 17 a o 18 GND SaALLLL
LIBC e o a & < Signal Pin Pin Signal
Target connector, top-view
JTAG-20 VREF-DEBUG 1 o a 2 TMS|TMSCI|SWDIO
2 54mm GND 3 o " 4  TCK|TCKC|SWCLK
GND 5 a a 6 TDOJ-|SWO
GND (KEY) 7 a2 8 TDI
GND 9 a a 10 RESET-
GND 11 2 a 12 TRC CLK
GND 13 o " 14 TRC DATA[0]
GND 15 a a 16 TRC DATA[1]
GND 17 a a2 18 TRC DATA[2]
GND 19 a a 20 TRC DATA[3]
MIPI-20T
1.27 mm

Use JTAG signals only



GTM Debug in China

Debug prerequisites

DAPIRPOST DAPIRPRE
i | 1
TAP1 TAP2 TAP3 TAP4
define access path R | 4 R 3 RS R | 6
'p B e e e e L e B
Arm CoreSight system access path , : |
DAPDRPOST DAPDRPRE

Romtable
JTAG chain access path

Memory Access |
Port
(MEM-AP) g
2
5
E
Port
(MEM-AP)
<
2
a
!
&
M Access|
M pon i
(MEM-AP) g £
g
ITAG Device _ g
S ] :
3 3
ITAG Device 3 3
eg DSP o g
=]
2

¥
JTAG, Serial Wire Debug Port (SW-DP)
@ JTAG or Serial Wire Debug Port (SW-DP) Debug Port USB, UDP/TCP-IP, GTL,gPCIe...

Figure: Debug Access Port (DAP) for SoC-400 Figure: Debug Access Port (DAP) for SoC-600
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GTM Debug Architecture diagram

GTM IP Registers can be accessed via the DAP AXI-AP and other main core (such as:
arm)

GTM Wrapper can be accessed via the APB-AP or AHB-AP or AXI-AP
GTM CTI can be accessed via the DAP APB-AP

GTM Debug Architecture

Coresight System apb master

Internal ‘
Components

A\XI/APB/AHL System
» modules/peripheral

(21921 INOY)
193UU0) -133U| §dV

dapsell | AXI-AP/AHB-AP I AXI/AHB

AXI
dapsel2 > GTM
> AHB-AP AXI/AHB 4

Debug a o s/memmorys etc...
! o
dapsel0 5
APB-AP g
' 5
JTAG/SWD g
» SWIJ-DP g
)
3
m
23

1J3uu0dI9lu| SNEdva

Bl
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GTM Debug

Debug prerequisites

define debug registers
The necessary debug control register
Optional register
Chinese customer define DBG register

# Buper == @
~
® GTM _TOP-Level Configuration Registers
GTM_REV 31531586 DEV_CODE2 3 DEV_CODEL 1
MAJOR 03 MINOR 01
STEP B6
GTM_RST 00000000 RST No reset
GTM_CTRL 00000001 TO_VAL 0 TO_MODE Observe
GTM_AEI_ADDR_XPT 00000000 TO_W1RO Read TO_ADDR 000000
GTM_AEI_STA_XPT  QOO9EEAE TO_WIRO Read TO_ADDR
GTM_IRQ_NOTIFY 00000000 AEIM_USP_BE No interrupt AEIM_IM_ADDR No interr
AEI_USP_BE No interrupt AEI_IM_ADDR No interr
AEI_TO_XPT Not occurred
GTM_IRQ_EN 00000000 AEIM_USP_BE_IRQ_EN Disabled AEIM_IM_ADDR_IRQ_EN  Disabled
AEI_USP_BE_IRQ_EN Disabled AEI_IM_ADDR_IRQ_EN Disabled
AEI_TO_XPT_IRQ_EN Disabled
GTM_IRQ_FORCINT  XXXXXXXX TRG_AEIM_USP_BE XOOGXXXXXXX TRG_AEIM_IM_ADDR XOOOXXXXX
TRG_AEI_USP_BE XOOXXXXXXX TRG_AEI_IM_ADDR XXOOXXXXX
TRG_AEI_TO_XPT XXKXXXXXXXX
GTM_IRQ_MODE 00000000 TRQ_MODE Level
GTM_EIRQ_EN 00000180 AEIM_USP_BE_EIRQ_EN Disabled AEIM_IM_ADDR_EIRQ_EN Disabled
AEI_USP_BE_EIRQ_EN Disabled AEI_IM_ADDR_EIRQ_EN  Disabled
AEI_TO_XPT_EIRQ_EN Disabled
GTM_BRIDGE_MODE 02001001 BUFF_DPT 02 BRG_RST No reset
BUFF_OVL No overflow MODE_UP_PGR No update
BRG_MODE Async_bridge
GTM_BRIDGE_PTR1 Q0400404 RSP_TRAN_RDY 00 FBC 01
TRAN_IN_PGR [ FIRST_RSP_PTR o
GTM_BRIDGE_PTR2 0000000k TRAN_IN_PGR2 ™
GTM_HW_CONF 084F022E TIRQ _MODE_SINGLE_PULSE Available IRQ_MODE_PULSE_NOTIFY Available
TRQ_MODE_LEVEL Available ARU_CONNECT_CONFIG 2 ARU por
RAM_INIT_RST not initialized TOM_TRIG_CHAIN 1
ATOM_TRIG_CHAIN ATOM_OUT_RST Tow
SYNC_INPUT_REG Yes BRIDGE_MODE_RST Asynchron
GTM_MCS_AEM_DIS 00000000 DIS_CLS11 Enabled DIS_CLS10 Enabled DIS_CLS9 Enab
DIS_CLS8 Enabled DIS_CLS7 Enabled DIS_CLS6 Enab
DIS_CLS5 Enabled DIS_CLS4 Enabled DIS_CLS3 Enab
DIS_CLS2 Enabled DIS_CLS1 Enabled DIS_CLSO Enab
GTM_TIMO_AUX_IN_SRC 00000000 SRC_CH_7 TOMO Ch 7 SRC_CH_6 TOMO ch 6 SRC_CH_5 TOMO Ch 5
SRC_CH_4 TOMO ch 4  SRC_CH_3 TOMO ch 3  SRC_CH_2 ToMO ch 2
SRC_CH_1 TOMO ch 1  SRC_CH_O TOMO ch 0
GTM_TIML_AUX_IN_SRC 00000000 SRC_CH_7 TOMO Ch 15 SRC_CH_6 TOMO ch 14 SRC_CH_5 TOMO Ch 13
SRC_CH_4 TOMO ¢ch 12 SRC_CH_3 TOMO ch 11 SRC_CH_2 ToMO ch 10
SRC_CH_1 TOMO ch 9  SRC_CH_O TOMO ch 8
GTM_TIM2_AUX_IN_SRC 00000000 SRC_CH_7 TOML Ch 7 SRC_CH_6 TOML ch 6 SRC_CH_5 TOM1l Ch 5
SRC_CH_4 TOM1 Cch 4 SRC_CH_3 TOM1 ch 3  SRC_CH_2 ToMl ch 2 v

© Lauterbach.com



GTM Wrapper Register

Sample from XHSC

The CTl support up to 32 Trigger Inputs
if one customer’s SoC has only 4 MCSx

CTIO Trigger Input Connected to

Trigger InputO GTM halted

Trigger Input10 Reserved
Trigger Inputl1 Reserved
Trigger Input12 Reserved

GTMD_HCR#« GTM Debug Halt Control Register<’

GTMD_HSR¢ GTM Debug Halt Status Register<’

. MCSO HBP EVENT
the CTIO Trigger Input5—Inputl2 can only be reserved. MCS1 HBP EVENT
MCS2 HBP EVENT
MCS3 HBP EVENT
Reserved
Reserved
Symbol < Regiser Name< Reserved
Reserved
GTMD_GCR< | GTM Debug|Global Control Register Reserved
| TriggerInput10
| Trigger nputll
| Trigger nput12
]
]
]

GTMC_MCSBPEN<|  MCS Break Point Enable Register<’ Connected to

Trigger OutputO GTM Debug Request

Trigger Outputl GTM Restart
Trigger Output2
Trigger Output3




GTM Debug

Debug Functions

Go/Break/Step

Multi core Debug

SYNC

I3 TRACE iew f >TM — O BN TRACE32 PowerView for TriCore 1 [Power Debug USB 3 @ | - m] X
File Edit View Var Break Run CPU Misc Trace Perf Cov EasyDebug Window Help File Edit View Var Break Run CPU Misc Trace Perf Cov TC39x £ Window Help
L Y + v e roon = y < ® @ & & W e i » L 3 8@ X wN L L + v e roon " ? % e m @ & & W ® i & . o =B & + m
= B:Trace.Timing Node. ATOM2_CHO Node ATOM2 CH1 Node ATOM2 CH2 Node. ATOM2 CH3 Node. ATOM1 CH7 Node ATON| 8 X R | *® ©& = ® & o
#Setup.. #Name.. nGoto.. #Find.. <In  =Out @Full o Off ©Arm olnit  oSnapshot used: Ml - & .o ==l ek =
Tine o0ou= R 200 000m=3ES 0090 0s 400=000m> 200 CS uStep *Over &Diverge vReturn eUp »Go uBreak Mode « + loto... #Find... #Chart &Profile ®MIPS 4|
N.ATOM2_CHO9! : . T i addr/line source un address cycle
N.ATOM2_CH1 4! 1 L0 i . i A D:FOL1E8B80 wr-spb
N _ATOM?2 CH? ] I @ 335 1{:0r (i=0; 37 <=SIZE ; i++ ) g:igﬁgggg wr—spg
; o ™ : wr-sp
B List /CORE 0 o | & | =L : :
= 337 if € flagsol i ] ) D:FO1E8B88 wr-sph
" Step %Over 4Diverge «Return ¢Up »Go nBreak *Mode & t+  Find: — { X X D:FO1E8B8C wr-spb
addr/line code Tabel mnemonic comment H 339 rimz =1 + 1 + 3; D:FO1E8848 wr-spb
P:000002D8 [24004C00 addl r4,0x4C00 A 340 =1+ Eﬂmz, D:F01E8854 wr-spb
42 delay &= Oxffff; @ 341 while ( k <= SIZE ) D:FO01E8840 wr-sph
P:000002DC [4400FFFF andl r4,0xFFFF L D:FO1E8B84 wr-spb
43 __wurmx (&TBU_TS1, delay, OXFFFF); fl = 0 D:FO1E8800 wr-spb
P:000002E0 [1600FFFF mov 1 ré,0XFFFF 344 k += primz; g:Egﬁggig wr-spg
F4D10000, * ") : wr-sp
uioutput = outputchain[i]; 346 : anzahl++; D:FO1E8808 wr—spg
P:000002E8 24500000 mo\ rd_rS D:FO1E880C wr-sp
P:000002EC |c4070002 shiioe STal=s . E—— D:FO1E8848 wr-spb
P:000002F0 A44304D8 mrd = Ll R D:FOLE8854 wr-spb
P:000002F4 \4020528 mwr ~ Synch Connect synch Connect D:FO1E8840 wr-spb
do { O OFF This instance is : GTM (localhost:10001) O OFF This instance is : TRICORE (localhost:10000) D:ngEgggg wr—Spg
39 for (ir ®on connected to: @®ON connected to: D:FOlE wr-sp!
P:000002F8 25000001 add RESet TRICORE RESet GT™ D:F01E8890 wr-spb
P:000002FC 85000014 ats D:F01E8894 wr-spb
P:00000300 E84102D4 jbs D:FO1E8888 wr-spb
} master slave master slave D:FO1E888C Wr‘—Spg
46 | } while (true); [ MasterGo [ SlaveGo ] MasterG [ SlaveG D:FO1E8848 wr-sp
P100000304 f£00002cC i Ctoamrst || Bl D:FOTER8S4 wr-spb
P:00000308 [A6730000 mrq [J Masterstep [Jslavestep [ MasterStep [JslaveStep flagsl[ i+ D:FOLE8884 wr-spb
P:0000030C (37000004 suli [IMasterSystemMode | [] SlaveSystemMode [[IMaster Mod SlaveSy Mod ) D:FO1E8900 wr-sph
i+ ) D:FO1E8910 wr-spb
T - D:F01E8914 wr~spg
e.Chart DistriB Address /ZoomTrack /Filter CYcle P /CORE 0 /Sort Address o= 364 ?{ ( flagsi[ i 1) gEg%Egggg x:::gb
. iGroups.. mConfig.. aGoto.. nGoto.. #Find.. eln  =«Out =Full 366 rimz =3 + 1 + 3; D:FO1E8848 wr-sph
000us  200.000ms 400.000ms 600.000ms 800.000ms 1.0 367 =i+ Emmz; D:FO1E8854 wr-spb
address<p| L | | | i @ 368 while ( k <= SIZE ) D:ngEgggg wr—spg
address=0x0 D:FO1E wr-sp
address=0x2C0:: 370 flagsl[ k ] = FALSE; D:FO19FD6C rd-spb
aggress=0xzc44 371 k += primz; B:Egigiggg Wg—spg
address=0x2C8 2 rd-sp
address=0x2cc1> 373 anzahl++; D:FO019FD80 wr-spb
aﬂﬂress:OxZDO(} } } gggﬁgggg wr—spg
address=0x2D4 : wr-sp
addr'ess=0x2080 D:FO1F01A0 wr-spb
address=0x2DC4 gzz " return anzahl; D:FOlFOZ%Q wr—spE
B:: B::
components trace Data Var List PERF SYStem Step other previous components trace Data Var List PERF SYStem Step other previous
P:000002E4 \\sieve_mcs00\sieve_mcs00\main+0x24 0 stopped MIX UP P:80001268 \\sieve_gtm_tc3xx\sieve_gtm\sieve0+0x44 stopped (inside line) HLL UP

© Lauterbach.com



GTM Debug

MCS Module select & B:SYStem.CONFIG ERER
SYStem.CONFIG.MCSModule MCS DLl MOdules  [RERTIEREETE

MCSModule

Support AMP Multi MCS MCSO




GTM Debug

Debug Functions

Breakpoints

n T [N TRACE32 PowerView for TriCore 1 [Power Debug USB 3 @ ]
File Edit View Var Break Run CPU Misc Trace Perf Cov EasyDebug Window Help File Edit View Var Break Run CPU Misc Trace Perf Cov TC39x 5¥ Window Help
HE A Ve »n = 28 0 0 &« & O i mUaA %A CTEe | 2RO ®» 8 &« «& ® i » @ F 0N
[ it SR8 X s (vos®rbo
WStep | WOver | ADiverge | o Return | eUp "Go | mBreak | TMode | & = I8 Find: E g A °°°1°»°2‘1’ ST _stack | a I's pmatatioe
|__addr/Tine “23 code label "'"e"‘g:‘gﬁtput SRS N:o:ment Z 0 SP_CNT 1 WStep  WOver  ADiverge #Retun  eUp »Go | mBreak Mode & t
h G1; o _ i
P:000002€8 [44500000 mov ré,r . = g | addr/line | sedree. - DriNZEaks
P:000002EC (4070002 sh1 r4,2 0 int anzahl; =
P:000002F0 (14430408 mrdi  r4,r4,0x408 = EEEr .
P:000002F4 A4020528d° ¢ mr r4,0x528 = 039¢ 331 anzahl = 0;
(P i o - PC 02FC
P~ooooozr3=§ 25000001 £ g:ﬁ ! =,-2'o;1< W 333 for (i =0 ;1 <= s1zE ; flagsO[ i++ ] = TRUE ) ;
14 atsl £5.0x14 ;.20 % . G i EE
£84102D4 3bs sta,cy,0x2D4 ° S35 for §1ia0n; 3 &= ST pivr)
6 } while (true); i [sTel= }f Luflagsolil.
P: E00002CC jmp Ox2cc #Find.  Modify... long - [ITrack [H 339 rimz =i + 1 + 3;
B i 7 S 0 4 01234567 = 340 =1 + primz;
:0000030¢ 37000004 ot {1 578 | 25000001585000014 51515 “ - 34 wnie ¢ e
P100000310 0040000 ret : 0} E8410204 ‘E0000ZCC 33ANE 503 ¥ t
2 A6730000 37000004 %sh5%7 = 343 flagsO[ k ] = FALSE;
E0040000 17000394 4555545 % 344 k += primz;
£00302€0 A2800000 43551 %% o .
180 [void __channe1(0) channel_0( void ) A2FFRERE IABZ00000. cprBUL anzahlet;
* 7 - M 17000304 E0030020 %55 155 }
P:00000314 (17000394 channel_0:mov] r7,0x394 AggOgggg 4;FFSFFE Ez ;; Z:,': }
soen 0 17000414 '}
182 main() Al 3 §. 3
. ! E00300C8 A2800000 5%5%%%%% 350 return anzahl;
P.oooooi%g [£00302C0 call  0x2c0 S2rrEEiE AB200000 ;‘.‘? i ;% 3310
X L 17000454 E0030170 11 : 2
i asoons D e st sttt [P i siever0
P:00000324 18200000 mov sta,r2 A8200000 17000494 L1 }suE B e v s
: ' E0030218 A2800000 :,‘ fx‘o'b % 1n§ iy pmr!lz, e
185 \void __channel(1) channel_1( void ) 42FFEFFE AB200000 § h intanzay
v 7 ~ 17000394 12000000 b
P:00000328 (17000304 channel_l:movl _ r7,0x304 000000 ';C‘u 12 iiz 358|  anzahl = o:
5 . E000038C A2800000 T5%%%1%% i i i
p-ooooo%gz EomoozomamChanne]lgh 0x20 42FFFFFE A8200000 % 1‘,‘ :'3 360 for (i =0 ; i <= s1ze ; flagsi[ i++ ] = TRUE ) ;
. 32 00000388 00000000 44TANHY i i i
P:00000330 [2800000 mov r2,sta P K] " 302 for €L =05 & st jiivkd
P:00000334 [42FFFFFE andl  r2,0xFFFFFE e S uLLLY ; i
P:00000338 |48200000 mov sta,r2 + ( BULLLLLY 5 365 }f Cflagsif 1] )
: AARARAR ; .3
366 rimz= 4 + 1435
367 =1 + primz;
® B-Break it ® 368 while ( k <= SIZE )
2Setup... a:mesAll ODisab;eyzle .EMNQMIMI:OII';R DStore..  Sload.. ©Set... g;g I]agsl'[:i:;z] = FALSE;
+= ;
P:00000304 |[Program [ONCHIP | v Z | main\12 e
373 3 anzahl++;
’i::
compoucats | trace Data Var List PERF | SYStem | Step Go Register FPU MU TRANSlation previons | componeats | trace Data Var List PERF  S¥stem | Step
\\sieve | 3 0 |stopped MIX UP _IP:8000124E \\sieve gtm te3wdsieve gtm\sieve0s0x2A stopped (inside line)

© Lauterbach.com



GTM Debug

Debug Functions

High-level language debugging

i BzData.List /CORE O

M Step

% Over | ADiverge = « Return ¢ Up » Go 1l Break ¥ Mode | & | t.

addr/Tine |source

int
34 Tain( void )
unsigned int delay;
37 STRG = SYNCHSTART;
do {
G 39 0 O 5y PRI e PR F 0 S
40 delay = TBU_TSL1;
41 delay += DELAYSPEED;
42 delay &= Oxffff;
43 _ wurmx(&TBU_TS1, delay, OXFFFF);
44 } uioutput = outputchain[i];
46= } while (true);
47 1}
int
51 mainchannell( void )

unsigned int tmpvalueLEDO, tmpvaluelLED1;
e Elsilae valueLEDO, valuelLED1;
_wurmx( & STRG, SYNCHSTART, 1 );
tmpvalueLEDO = 0;

tmpvalueLED1 = O;

valueLEDO.data_1 = 0x100;
valueLED1l.data_1 = 0x100;
valueLEDO.ach = 0x0;
valueLEDl.acbh = 0x0;

while (true){

valueLEDO.data_h = tmpvalueLEDO;

valueLEDl.data_h = tmpvalueLED1;

__awr(0,valueLEDO);

__awr(1,valueLEDl);

if (uioutput & O0x1){
tmpvalueLEDO = OxOff;

} else if (tm?va1ueLEDO > 0x0){
tmpvalueLEDO -= Ox1;



GTM Debug

Debug Functions

Inline Assembler

|

= [BzData.List /CORE 0] =N e =
M Step % Over A Diverge | « Return ¢ Up » Go 11 Break ¥ Mode & t. @ F'|nd:|
addr/1line |code [Tabel Imnemonic ‘comment |
P:00000310 [E0040000 ret ~
P:00000314 (17000394 channel_0:mov] r7,0x394
P:00000318 |[E00302C0 call 0x2¢0
P:0000031cC |A2800000 mov r2,sta
P:00000320 |42FFFFFE andl r2,0xFFFFFE
P:00000324 |A8200000 mov sta,r2
P:00000328 |170003D4 channel_1:mov]1 r7,0x3D4
P:0000032C |[E0030020 call 0x20
P:00000330 |A2800000 mov r2,sta
P:00000334 |42FFFFFE andl r2,0xFFFFFE
P:00000338 |A8200000 mov sta,r2
P:0000033C [17000414 channel_2:mov]1 r7,0x414
P:00000340 |[E00300C8 call 0xC8
P:00000344 42800000 mov r2,sta
P:00000348 |42FFFFFE and] r2,0XFFFFFE
i P:0000034C |A8200000 mov sta,r2
P:00000350 |[17000454 channel_3:mov r7,0x454
P:00000354 |[E0030170 call 0x170
P:00000358 |A2800000 mov r2,sta
P:0000035C |42FFFFFE andl r2,0xFFFFFE
P:00000360 |A8200000 mov sta,r2
P:00000364 |170004%4 channel_4:mov] r7,0x494
P:00000368 |[E0030218 call 0x218
P:0000036C |A2800000 mov r2,sta
P:00000370 |42FFFFFE and1 r2,0xFFFFFE
P:00000374 |A8200000 mov sta,r2
P:00000378 |17000394 _ START: mov] r7,0x394
P:0000037C |12000000 mov 1 r2,0x0
P:00000380 |13000000 mov1 r3,0x0
P:00000384 |[E00302C0 call 0x2c0
P:00000388 |[EO00038C jmp 0x38C
P:0000038C |A2800000 _Exit: mov r2,sta
P:00000390 |42FFFFFE andl r2,0xFFFFFE
P:00000394 |A8200000 mov sta,r2
P:00000398 (00000388 _Tc_ub_s..:nop
P:0000039C |00000000 nop
P:000003A0 |00000000 nop
P:000003A4 |00000000 nop
P:000003A8 |00000000 nop v

© Lauterbach.com



GTM Debug

Debug Functions

Variable View (run time access)
SYStem.option Dualport on

i B:sYmbol.Browse.sYmbol

e

Filter: | AV

< | Type: [JFuncs [Jvars []Ste

symbol type ‘
.vector.4 ~
.vector.5_Tloop

.vector.6_loop

.vector.7_loop

| START

L EXit (void ()
_lc_ub_stack_0

_lc_ub_stack_1

| Tc_ub_stack_2

| Tc_ub_stack_3

_lc_ub_stack_4

_lc_ub_stack_main

channel_0 (void ())
channel_1 (void ())
channel_2 (void ()
channel_3 (void ())
channel_4 (void ())
exit

main (int )
mainChannell Gnt )
mainChannel? (int )
mainChannel3 (int )
mainChannel4 (int O)

outputchain
uioutput

J(

(unsigned int [20]
(unsigned 1int)

v

&%

®

® outputchain = (0, 1, 2, 4, 8, 16, 32, 64, 128, 0, 0, 128,

= uioutput = 2




GTM Debug

Debug Functions

Call back

© Lauterbach.com

TRACE32 PowerView for GTM: GTM - m} X
File Edit View Var Break Run CPU Misc Trace Perf Cov EasyDebug Window Help
[nww afv ve|lru|zlerw|olsue ¢«esalo:aoenallexs
:List.auto /core C 7:7”7@7”7237‘ £/ [B:List.auto /core 1] ‘ - ‘ = H &3 ‘
M Step % Over | ADiverge ¢ Return e Up » Go 11 Break % Mode & t = Find: M Step % Over | ADiverge ¢ Return ¢ Up » Go 11 Break #Mode | & t | =+ Find: r
addr/line |source | l addr/Tine source [
® 39 for (Gint i = 0; 1 < 20; i++ ){ ~ ~
40 delay = TBU_TS1;
41 delay += DELAYSPEED; int
42 delay &= Oxffff; 51 mainchannell( void )
—_wurmx(&TBU_TS1, delay, OXFFFF); { . .
44 uioutput = outputchain[i]; unsigned int tmpvalueLEDO, tmpvalueLED1;
. } - AFUF valueLEDO, valueLED1;
46 } while (true); 55 __wurmx( & STRG, SYNCHSTART, 1 );
47 ¥ 56 tmpvalueLEDO = O;
57 tmpvalueLEDL = 0;
. 58 valueLEDO.data_1 = 0x100;
int . 59 valueLEDl.data_1 = 0x100;
51 mainchannel11( void ) 60 valueLEDO.ach = 0xO0;
1 . . 61 valueLEDl.ach = 0x0;
unsigned int tmpvalueLEDO, tmpvalueLED1; ® 62 while (true){
_aru_t valueLEDO, valueLED1; valueLEDO.data_h = tmpvalueLEDO;
55 _wurmx( & STRG, SYNCHSTART, 1 ); valueLEDl.data_h = tmpvalueLED1;
56 tmpvalueLEDO = O; : __awr(0,valueLEDO) ;
57 tmpvalueLEDL = 0; 66 T_awrgl,va'lueLEDl);
58 valueLEDO.data_1 = 0x100; 67 if (uioutput & Ox1){
59 valueLEDl.data_1 = 0x100; 68 tmpvaluelLEDO = OxOff;
60 valueLEDO.ach = 0x0; 69 } else if (tmgva]ueLEDO > 0x0){
61 valueLEDl.ach = 0x0; v 70 tmpvalueLEDO -= 0x1; v
& B:Frame.view /Locals /Caller /core 0 == RS \ & B:Frame.view /Locals /Caller /core 1 = -j
+.Up 1 Down M Args  [locals [V]Caller Task: +.Up 3+ Down VIArgs  []locals [V]Caller Task:
-000[[main() ~ | |-000][mainChanneT10 ~
- delay = 64533 = tmpvalueLEDO = 0
=1 =28 « tmpvalueLED1 = O
— lend of frame — |lend of frame
BE:
components trace Data Var List PERF SYStem Step Go Break sYmbol Frame Register FPU MMU TRANSlation = CACHE other previous
P:0000004C \\sieve_mcs00\sieve_mcs00\mainChannel1+0x2C (1 more locations) 1 |stopped (inside line) ‘HLL up




GTM Debug

Debug Functions

-~ Peripheral View of GTM registers

® GTM_ToP-Level configuration Registers

® ARU (Advanced Routing unit)

= Broadcast Module

® First In First out Module

@ AEI to FIFO Data Interface

@ FIFO to ARU Unit

® CMU_(Clock Management uUnit)

= TBU (Time Base Unit)

@ CCM_(Cluster configuration Module)

® TIM (Timer Input Module)

® TOM (Timer output Module)

® ATOM (ARU-connected Timer Output Module)

= CDTM (Cluster Dead Time Module)

® MCS (Multi channel Sequencer)

@ MCFG_(Memory configuration)

]

MAP_(TIMO Input Mapping Module)

@ DPLL (Digital PLL Module)

@

DPLLRAM (DPLL RAM Region)

2

SPE_(Sensor Pattern Evaluation)

® ICM_(Interrupt Concentrator Module)

= CMP_(Output Compare Unit)

= MON_(Monitor unit)

® GTM_Implementation

/A

© Lauterbach.com



GTM Debug

Debug Functions

Peripheral View of Memory

© Lauterbach.com

N TRACE32 PowerView for GTM: GTM - a X
File Edit View Var Break Run CPU Misc Trace Perf Cov EasyDebug Window Help
Wk A vzl el e @ e omulallexs
¥ Bilistauto /core 0 [ST @R = ®tistauto score 1 [eTelxr]
M Step M Step % Over  ADiverge ¢ Return eUp » Go 1 Break ZMode & t + Find:
addrj _ . addr/Tine source =
2 ~
~
® GTM _ToP-Level configuration Registers int
l | © ARU (Advanced Routing unit) 2 Tamchanne'll( void )
GTM_ARU_ACCESS 000001FE WREQ Not requested RR unsigned int tmpvalueLEDO, tmpvalueLED1;
TM_ARU_DATA_H 00000000 DATA 00000000 _arut valueLEDO, valuelED1; ’
GTM_ARU_DATA_L 0000 iy 00000000 55 —wurmx( & STRG, SYNCHSTART, 1 );
GTM_ARU_DBG_ACCESSO 0000C 0077 56 TmpvalueLEDO = 0;
GTM_ARU_DBG_DATAO_H 0000C + GoTill > | 00000000 37 EnBVATUELEDL = 07
GTM—ARU-DBG-DATAO-& 838(’(0 Breakpoint... 88(7)20100 58 valueLEDO.data_1 = 0x100;
GTM_ARU_DBG_ACCESS ; = g
GTM_ARU_DBG_DATAL_H 0000(,® Breakpoints 000000000, 0 z:} 31233'2??;‘0,(0.0)(100’
GTM_ARU_DBG_DATAL_L 0000(=APisplayiMemon g = st 61 ValUeTEDT dch = 0%0 -
GTM_ARU_IRQ_NOTIFY 0000C ¥ Bookmark.. Q View NE ® 62 while (true){ ;
gm_ﬁgg_ﬁg:ggkam ggggg n Toggle Bookmark i Dump R valueLEDO.data_h = tmpvalueLEDO;
M_ARU_TRO_MODE 0000¢ * Set PC Here o et Tt valuelED1.data h = tmovaluel FE‘A_i —
ARU_CADDR_END 0000C » Edit Source & IndirectVicw ml B:Data.d FPLOXF0100288 /DIALOG o @ 53] p—
ﬁsg-g#ggfl 88882 2 View Info # Indirect Dump A FPLOXF0100288 |  HFind.. | Modify.. | long ~ [JE [JTrack lHex [Ascii
ARU_O._DYN_CTRL 0000¢ ™ Copy Address e s address 0 4 8 C 0123456789ABCDEF |
ARU_1_DYN_CTRL 0000C  Set. N i DY FPI:F0100280 | 000001FE 00000000+00000000 00000077 ¥ W ~
ARU_O_DYN_ROUTE._LOW 0000C " @ Track View DY FPI:F0100290 | 00000000 00000100 00000078 00000000 X s N
ARU_1_DYN_ROUTE_LOW 00ooc  Modify-. # Track Dump DY FPI:F01002A0 | 00000100 00000003 00000000 00000000 N v
ARU_O_DYN ROUTE HIGH  0000C & AddtoWatchWindow Tgisable by v [f [FPI:F01002B0 | 00000000 0000007F 77??277? 00000000 ?7 W —
& BFramel | == = = N = FPI:F01002C0 | 00000000 00000000 00000000 00000000 X B3
o tdirbaile Hore FPI:F01002D0 | 00000000 00000000 00000000 00000000 N
tUp  TEOOWIT TAIGS  TOGR ICATer T o, View separately FPI:F01002E0 | 00000000 00000000 00000000 00000000 i .
-000]main() — ~ || [FPI:FO1002F0 | 2?77?7727 2?22?2272 22272277 006A006A 77777777777 ~
- delay = 64533 FPI:F0100300 | 00C00003 0000FFFF OOO0OFFFF 00000100 N
=i=8 FPI:F0100310 | 00000000 00000000 00000000 00000000 N
FPI:F0100320 | 00000000 00000000 00000000 00000001 * )
— lend of frame FPI:F0100330 | 00000001 00000001 00000001 00000001 3
FPI:F0100340 | 00000001 00000000 00000000 00000000 )
FPI:F0100350 ?2?2?227227 ??727277?2 2727227272 ??2777777?
FPI:F0100360
FPI:F0100370
FPI:F0100380 i
FPI:F0100390
FPI:F01003A0
FPI:F01003B0
FPI:F01003C0
FPI:F01003D0
FPI:F01003EQ0
FPI:F01003F0
FPI:F0100400 | 000001FE 00000000 000001FE 00000000 &5\ MYELELLVLLNY v
B::
components trace Data Var List PERF SYStem Step Go Break sYmbol Frame Register FPU MMU TRANSIation ~ CACHE other previous
FPLFO100288 ARU Access Register Lower Data Word 1 stopped (inside line) HLL UP



GTM Debug

Debug Functions

GTM v4.1 new features

New Hardware Breakpoint Unit

Two Breakpoints (break before make) for every MCS Module
Used for Single Stepping or Breakpoints

Breakpoints on Program Address or Range

Breakpoints on Data Address or Range; Read or Write Access
Breakpoint on Data Address or Range and Data Value
Channel Selection possible



MCD

The Multi-Core Debug API
(MCD) is an interface between
software development tools
and simulated or real systems
with multi-core SoCs.
Lauterbach, together with
other renowned companies,
defined this interface. Start-
ups to market leaders are
using this API to connect their
virtual or emulated target to
our PowerView GUI.

Read more

Virtual target support

GDB

Utilizing the Remote Serial
Protocol (RSP), TRACE32 can
connect to any GDB server
implementation. Beyond Linux
application and kernel
debugging, TRACE32
PowerView can also control
many simulator products like
QEMUJ

Vendor specific
Interfaces (CADI,
IRIS, ARCINT, etc.)

TRACE32 is the market-leading
tool. TRACE32 supports
vendor-specific interfaces of
processor models and

simulators from most
providers. You will have your
choice of vendors and models.

COSEDA virtual target has an adaptor via the MCD interface to the virtual GTM

GTL

The Generic Transactor Library
(GTL) is an API designed by
Lauterbach. It connects the
transactors of an emulation
system to TRACE32’s complete
debug and trace software
stack. The API provides
interfaces for trace recording,
bus level, and signal level
transactors. This allows you to
make trade-offs between
detail and execution speed.




Live Demo

Demo show with XHSC board

u TRACE wverView for GTN M BTRACBZ PowerView for ARM 1 [Power Debug PRO @ ] - [m] X
File Edit View Var Break Run CPU Misc Trace Perf Cov EasyDebug Window Help File Edit View Var Break Run CPU Misc Trace Perf Cov Peripherals EasyDebug Window Help
I S A S S T T ) W om oW W e 1SR 4 B X % L A S T T ® @ % & & S >R 4 8 X %
WW/////W // /////////////// =@ [=]] “eistato
Step Over  ADiverge «Return eUp »Go " Brea =M “ v mcs00.c | nStep %Over &Diverge «Return eUp »Go nBreak *Mode « + . Find:
addr, [hne code label mnemonic comment addr/1ine source
:00000000 [E0000388 jmp 0x388 ~ ST:1004050E [5010 pop {r4,pct
E0000338 .mcstext..:]mp 0x338 ST:100405E0 (00EO sls ro,r4,#0x3
E000034C .mcstext..:imp 0x34C 2 ST:100405E2 (0000 moys ro,r0
0000C [E0000360 .mcstext..:jmp 0x360 ) ST:100405€4 (00F0 1s1s ro,r6,#0x3
£0000374 : 0x374 ) ST:100405€6 (0000 movs r0,r0
[E0000014 0x14 t | ST2100405E8. 4509 ldr. 10,0
£0000018 0x18 t T ST:100405EA (6800 Tdr r0, [ro]
E000001C Ox1c ST:100405EC 6800 1dr ro, [ro]
ST:100405EE |4770 bx ri4
ST:100405F0 (8580 Eush 14}
int ST:100405F2 |F7FFFFFI 1 Oxwotosss
7 mamchanne'll( void ) ST:100405F6 [2800 cmp r0, #0x0
2700000C mainchan..:add] r7,0x0C ST:100405F8 D106 bne 0x10040608
A0740000 mwri r0,r7,0x0 ST: 14806 Tdr r0,0x10040614
8 [A174FFFC mwri ri,r7 1-0x4 ST:100405FC 4906 ldr r1,0x10040618
A674FFF8 mwri ré,r7,-0x8 ST: 6809 1dr ri, [r1]
{ ST 6008 str ro, [r1
uns1gned int tmgva‘lueLEDO tmpvalueLED1; ST:10040602 FUOOFSOB b1 0x1004061C
—aru_ eLEDO, valueLED1; ST: b 0x1004060C
1 wurmx( & STRG, SYNCHSTART, 1 ); ST: rooorau bl 0x10040634
15000001 mov] r5,0x1 ST: IE7FE b 0x1004060C
F5800001 wurm  rS5,strg,O0x1 ST: 0000 movs r0,r0 O
62 tmpvalueLEDO = 0; ST:10040610 0000 movs ro, r0
£:00000038 [16000000 mov] r6,0x0 ST:10040612 (3000 adds ro, # @)
63 tmpvalueLEDL = 0; b S$T:10040614 A500 adr 'S5, 0x10040613
& BiSYStem state S [E ]| o Bsisyseemconric (e = e | <
Mode MemAccess -~ Option Mode MemAccess ~ — Option Option Option DisMode (@]
DebugPort  Jta MOdules COmponents
O Down CPU ~  [JIMASKASM 9 9 2 O Down DAP -~ [JIMASKASM ' [IMACHNESPA = @ AUTO
O NoDebug [JIMASKHLL MCSModule & B:VarWatch %Hex %E uiOutput o @[ s O NoDebug [JIMASKHLL | [IDUALPORT = (O ACCESS ©
Prepare CpuBreak [C] DUALPORT MCS0 v |l @Watch | = View O Prepare CpuBreak [JINTDIS O ARM @)
O 6o Enable PERSTOP MCs1 - uioutput = 0x80 O6o Enable -~  [JTRST OTHUMB
O Attach CpuSpot Mcs2 O Attach CpuSpot [ EnReset —
StandBy Enable  ~ MCS3 O StandBy Enable ~ [ ResBreak G)
Up (StandBy) MCS4 Up (StandBy) WaitReset CONFIG
@up MCS5 @®@Uup OFF v DETECT +
MCS6
CPU JtagClock MCS7 reset 3
XC27X 10.0MHz ~ CONFIG MCS8 RESetOut (-0
MCS9
CcPU JtagClock —
XC27X-CM7-0 10.0MHz ~ @

& ' , o . ‘ .

components trace Data Var List PERF SYStem Step Go Break other previous components trace Data Var List PERF SYStem other previous
0 MIX UP __|ST:100405E8 stopped HLL UP
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GIM Trace

Trace prerequisites

Hardware interface

on-chip or off-chip trace

define trace encoder

define trace protocol

define trace path

define trace triggers

how to identify the trace from main core or GTM
Trace functions

Multi Channel Sequencer (MCS)
Advanced Routing Unit (ARU)

I/O Channels (TIM, TOM, ATOM and TIO)
Digital PLL Module (DPLL)

Sensor Pattern Evaluation (SPE)

Time Base Unit (TBU)



GTM Trace

Trace prerequisites

Hardware interface

B Pinout of 40-pin Samtec Connector
Connector 1

Signal Pin Pin Signal Signal Pin Pin Signal
N/C 1 2 N/C TXP[4] 1 2 VREF-DEBUG
N/C 3 4 N/C TXN[4] 3 E TCK|TCKC|SWCLK
GND 5 6 TRACECLK GND 5 6 GND
DBGRQ 7 8 DBGACK TXP[2] i 8 TMS|TMSC|SWDIO
RESET- 9 10 EXTRIG TXN[2] 9 10 TRST-
TDO 1 12 VREF-TRACE GND 1 12 GND
RTCK 13 14 VREF-DEBUG TXP[0] 13 14 TDI
TCK|TCKC|SWCLK 15 16 TRACEDATA7 TXN[O] 15 16 TDO
TMS|TMSC|SWDIO 117 18 TRACEDATAG6 GND 17 18 GND
TDI 19 20 TRACEDATAS CLKP 19 20 RESET-
TRST- 21 22 TRACEDATA4 CLKN 21 22 DBGRQ
TRACEDATA15 23 24 TRACEDATA3 GND 23 24 GND
TRACEDATA14 25 26 TRACEDATA2 TXP[1] 25 26 DBGACK
TRACEDATA13 27 28 TRACEDATA1 TXN[1] 27 28 RTCK
TRACEDATA12 29 30 GND GND 29 30 GND
TRACEDATA11 31 32 GND TXP[3] 31 32 TRIGIN
TRACEDATA10 33 34 VCC TXN[3] 33 34 TRIGOUT
TRACEDATA9 35, 36 TRACECTL GND 35 36 RESERVED
TRACEDATA8 37 38 TRACEDATAOQ TXP[5] 37 38 RESERVED

TXN[5] 39 40 RESERVED

Connect Pin 39,40,41,42,43 to GND Cosah
Target connector, top-view, connect the two latch pins to GND



GTM Trace

Trace prerequisites

on-chip or off-chip trace

The Trace License for the main core Aurora Gig{:\Bit Trace
e.g. TriCore™ already includes the Current Chips Support:
Trace License for GTM - Up to 6.25 Gbit/s per Lane

GUI GUI

--- e - --
Main core GIMIMCS | Main core GTM/MCS

© Lauterbach.com
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GTM Trace

Trace Functions

> Advanced Routing Unit (ARU)

ONSNONOMONOPONSHONDHONOIINSHONSHONDRENO NS

020us
580us
020us
313ms
020us
580us
020us
313ms
020us
580us
020us
313ms
020us
580us
020us
313ms
020us
580us
020us
313ms
020us
580us
020us
313ms
020us
580us
020us
313ms
020us
580us
020us
313ms
020us
580us
020us
313ms
020us
580us
020us
313ms
020us
580us
020us

I Pofe| R MIPS | 4 More|| X Less|
1 [ti.back

><m >

| P setup...

f Goto.. | §3Find.. |

AyChat | @vin »0«Out ERFull| in | S Out | [ Full

~-500.000ms
1

=400.000ms ~300.000ms -200.000ms =100.000ms 0.000u
1 I Il

0x140

0x100

oxco

Jem

aof B:wg. Trace. DRAW,

Data %Hex OxF8++3 /Steps /Filter CYcle low o |[B]R]

D setup..

A Goto.. | §iFind...
-500.000ms
1

AdChat | @ in 0«Out EBFull| Sin | S Out| [ Full
-400.000ms -300.000ms -200.000ms -100.000ms 0.000u
1 1 1

0x180

0x140

0x100

.J i

> cm>|

© Lauterbach.com



GTM Trace

Trace Functions

- 1/0O Channels (TIM, TOM, ATOM and TIO)

& BuTrace.STAT.M
B setup...|
recs: 394 time: 12.621ms bits: 12.718ms
lead: 318.120us tail: 23.220us 29
- 9 ] 10
N.ATOM7_CH2 |avr |min |max |lbits & jitter '
N/ time| 853.240us 832.680us 873.800us A
/\_ time| 460.030us 436.900us 483.160us
period 1.316ms 1.316ms 1.316ms 438.552us
frequency | 759.Hz 759.Hz 759.Hz 2.28KHz
duty cycle 65:35 63:37 67:33 7.618%
bitstream

B::Trace.Timing Node. ATOM7_CH6 Node. ATOM7_CH7 Node.ATOM7_CH2 Node. ATOM7_CH3 Node.ATOM11_CH3 Node.ATOM11_CH4 Node ATOM11_CHS Node. ATOM11_CH6 /Trac| E@ X
Psetup... | EfName..| (3 Goto.. FiFind.. «PIn HOut EAFull QOF  @Am  @Init | @ Snapshot used: NN | 301
. |oooms -138.000ms  -136.000ms -134.000ms -132.000ms -130.000ms -128.000ms -126.000ms -124.000ms -122.000ms -120. 000m
- -hﬂ:h 1 1 1 1 L . 1 . 1 : . 1 1 : A]
0  N.ATOM7_CH7 4l 1 L | 1 L 1 L 1 _ 1 1 1 1
(1] N,Am7_CHZq'H[_l - | | 1 1 ™1  p— 1 1 ! ™ - 1 1  p— | —
1 N.ATOM7 _CH3 G 1 | S | - | S— | M- | S—  — | B L] | S— | -  T—  —  —
1 N.ATOM11l _CH3 LS U J L L J %) W U L LI ") U ") U
1 N.ATOM11_CH4 3 — C-W: 3.543ms o
J<im > < scale: 1.000ms >

Logic analyzer like measurements

/A

© Lauterbach.com



MCS Trace flow

~ MCS Ptrace record

[ TRACE32 PowerView for GTM: GTM - u] X
File Edit View Var Break Run CPU Misc Trace Perf Cov EasyDebug Window Help
"k ald ve rn|mlew|lelzumece o i mnlalex s
: BDataList /CORE 0 [eTalz] beTrace List /Track] BEE
M Step % Over  ADiverge ¢ Return ¢Up » Go \ 1 Break =Mode & t Find:\ \sh PSetup..  #Config.. A Goto.. MFindA. #Chart lProﬁle BMIPS + More X less
addr/line code label mnemonic comment i record run address ycle data ymbol ti.back
P:000002D4 [A4D00000 mov r4,thu_tsl ~ || #00192081 ARU:00000078 1ow 00000000 . \s1eve _mcs00\mainchanneT1+0x58 0.020 ~
41 delay += DELAYSPEED; +00192101 | O P:000002E8 ptrace ..veJncsoo\s'leveJncsoo\ma‘lm»OxZS 100.003 =
P:000002D8 (2400400 add1 r4,0x4c00 ; delay,1945¢ 44| 0 u1output = outputchain[i]; v
delay &= OxFfff; 0| mov i o
P:000002DC [4400FFFF and] r4,0xFFFF +00192105 | O P: OOOOOZEC ptrace ve_mcsOO\S'leve_mcsOO\ma1n+0x2c 0.040
43 _—_wurmx (&TBU_TS1, de’lay, OxFFFF), 0| shl r4,2
P:000002E0 [1600FFFF mov1 r6,0xFFFF +00192108 | 0 P:000002F0 ptrace csoo\s1eve_mcsoo\ma1n+ox30 0.040
D . 0| mrdi r4,r4,0x4D8 ‘
uioutput = outputchain(i]; +00192112 | 0 D:000004E0 rd-data ..00\51eve_mcsoo\outputcha1n+0x8 0.160
P:000002E8 (44500000 mov r4,rs ; delay +00192118 | O P:000002F4 ptrace ..ve_mcsOO\s1eveJnc500\ma1n+0x34 0.040
P:000002EC (c4070002 shl r4,2 O mwr r4,0x528 r4,uiou
P:000002F0 (244304D8 mrdi r4,r4,0x4D8 - i 400192124 | O D:00000528 wr-data ..eveJncsoo\S'leve_mcsOO\moutput 0.160
P:000002F4 A4020528d ‘ mwr r4,0x528 ra +00192130 8 P OOOOgZFB ptrace ..ve_mcs00\sieve_mcs00\main+0x38 0.040
o o
39 for (int i = 0; 1 < 20; i++ ){ 39| 0 for (int 1 = 0; i < 20; i+ ){
P:000002F8 [25000001 addl r5,0x1 1 0| addl r5,0x1 1
P:000002FC (85000014 ats] r5,0x14 1,20 +00192136 | O P:000002FC ptrace ..ve_mcs00\sieve_mcs00\main+0x3C 0.040
P:00000300 [E84102D4 jbs sta,cy,0x204 0| atsl rs,0x1:
i 3} +00192140 | O P:00000300 ptrace ..ve_mcs00\sieve_mcs00\main+0x40 0.040
46 | } while (true); 04 jbs sta,cy,0x2D4 y
P:00000304 [E00002CC jmp 0x2cc 400192144 | 0| ~ P:000002D4 ptrace ..ve_mcs00\sieve_mcs00\main+0x14 0.160
4771} 40 0- delay = TBU_TS1;
P:00000308 (26730000 mrdi r6,r7,0x0 0 r4,tbu_tsl
P:0000030C (37000004 subl r7,0x4 +00192149 | O P 00000208 ptrace ..ve_mcs00 s1eve_mcsoo\ma1n+0x18 0.040
P:00000310 [E0040000 ret 410 de]a +- DH
0| addl r4,0x4c00 34 5¢
+00192152 | 0 P:000002DC ptrace _Jncsoo\s'leve_mcsoo\ma1n+0xlc 0.040
42| 0 de'lay &: Oxffff;
180 [void __channe1(0) channel_0( void ) 0| andl r4,0xFFFF ¢
P:00000314 (17000394 channel_0:movl r7,0x394 +00192156 | O P:000002E0 ptrace ..ve_mcsoo\s1eve_mcsOO\ma1n+0x20 0.040
43| 0 __wurmx(&TBU_TS1, delay, OXFFFF);
182 mainQ); 0| movl r6,0xFFFF
P:00000318 [E00302C0 call 0x2c0 +00192160 | O P:000002E4 ptrace ..ve_mcsoo\s1eve_mcsoo\ma1n+0x24 0.040
183 [} 0| wurmx r4,tbhu_tsl dela
P:0000031C [A2800000 mov r2,sta +00192942 ARU:00000077 high 00000100 . \s1eve mcsoo\mamchanne‘ll+0x57 1.311
P:00000320 |42FFFFFE and1 r2,0xFFFFFE +00192950 0000077 Tow 000000FF ..\sieve_mcs00\mainchannel1+0x57 0.020
P:00000324 (78200000 mov. sta,r2 +00192965 ARU:00000078 high 00000100 ..\sieve_mcs00\mainchannel1+0x58 5.140
v || +00192976 ARU:00000078 Tow 00000000 ..\sieve_mcs00\mainchannel1+0x58 0.020 v
< >

@ B:Reqister /COREO

[=]a]x]

SP_CNT i

bl
]

PC ..02E4

STA 00010001 ST stack | A ||[ msetp. xDeleteAl
0 address
P:00000304 ||

ODisable All | ®Enable All
type method

@ Init

DStore...

2load...

Gset..

Program ONCHIP

- Z | main\12

trace Data Var List PERF | SYStem Step Go

C-T: +00192149 301.136ms | C-Z: +301.136ms

Break

sYmbol Frame

Register

FPU

MMU

TRANSlation ~ CACHE CORE APU other
0 stopped

previous

MIX UP
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Our role with GTM




Our role with GTM

We are honored to work with Bosch and relevant local semiconductor companies to
define or standardize a way to debug and trace GTM.
Hope our existing know-how will help the users to improve their development

efficiency.

We don't know which signals the GTMIP provides.

We are really only a user of the Debug Interface.

Debugger Access
<

We are not allowed to be the initiator.

Debug and |
Trace signals

We can comment on proposals and give recommendations.

p» TOM
> » ATOM
Interrupt signals ™
> ADC

Address/Data » TIO

signals

DPLL_RAM MCS_RAM
v Vv

© Lauterbach.com



QUESTIONS?




THANK YOU'!
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