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FOR ST7 MCUs
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ST7 Visual Debug Overview

Hardware Development System Graphical Interface (32-bit)
User Friendly Source Level Debugging
Compatible with:

» ST Macro-Assembler Tool Chain

» Hiware/Metrowerks C Compiler Tool Chain
» COSMIC C Compiler Tool Chain

Complete ST7 Family Support
Real Time Trace
Breakpoints, Logic Analyser, Hardware Events...

Version 3.x available: FULL IDE version



ST7 Visual Debug
Project settings

Project Settings

Workzpace filenarne: C:hushSTEPHIE emuZbhadchE sod ws
Software Toaolchain: IST? Assembly Chain j
— Executable
Filenarne: Ie:-:u:ud.ﬂ 9
— Build
Maker: [5T7 tissembler Batch File =]
b aker filenarne: I |
b akefile or batch file: |st_ewod.bat
"Build"’ command line: ISt_Ean._hat
"Rebuild Al command line: ISt —
Start "Build" 4 "Rebuild &I in: I _I
k. Cancel




ST7 Visual Debug

Micro Configuration

MCL configuration

Map IDpHDnsl

Fram

|T|:-

| Tupe

Oxoagn

00100
Ox1l00a
0x1030
Oxfaln

0x00bE

Ox0fff
0x107E
OxEIfE
OxEfALf

RamM

FLAZH
EEF
FESERVED
ROM

kodify Area.. .

Drefault b ap

L

Cancel

Help

X]




ST7 Visual Debug
Debugging Features

® Running the application

> Run !
» Chip Reset
» Restart Application =
» Continue
» Stop Eh
» Step into o
» Step over T
» Step int ASM oy
> Step over Asm ﬁl
> Step out {fi;
» Run to Cursor 1)
» Set PC

2



ST7 Visual Debug
Debugging Features

® Common Debug Features

» Disassembly

» Memory Dump

» Instruction Breakpoints
» Data Breakpoints

» Watch

» Call Stack

» Local Variables

» ST7 Registers Window

» Symbol browser

» Peripheral registers window

AR R F- RS B Rk




Disassembly window

- N

4 > OxZTFL TREQ OxfaS0 JREQ [Phkfaso _,.J

(g deValue = HDCDE:

[ > OxBGE35b tD A, Ox35 LD E,DKSS

o > OxB780 D O=20,4 LD AoValue, A

o ADE = AdcWglue »>> 37

a > OxEe&S0 LD A,O0x50 LD s AdeValue
Locatlon ] > Oxd4d SERL L 3IEL L

l > Oxdd SRL L 2RL A

= > Oxdd SRL L 2BRL A j

Associated function and "/ 7 7 / >
offset ‘ /
Hexadecimal view i
|
Disassembly |
Symbolic Disassembly



ST7 reqgisters

— Program Counter |' Stacks

FC I]xfaﬂa 5P II]xI] 0fd

—Accumulatar— — Condition Flags
A |0x00 {cc Dxea FTH WI TN WMz C

Index registers
[ % |0x85 v |0x00

Concurrent | T INestedITI Time I Inztruction cnunterl

| ST7 Registers

vl O\
QE——

Two ways to interpret CC registers




Memory

Memory

Starting
address of the S ERE
d u m ped aoo I_I];::E:
memory block ODOOED
goooFo

gooioo

aooiio
aooizo

Binary Dump ASCII dump



Instruction breakpoints

Instruction Breakpaoints P

Location Counter | Condition
@ ma!n.c:33, N <ma!n> 1 o To Source|Disassembly
8 main.c:45, in <main: 1 [ADCCSRK & 128] ==

Enable/Disable Breakpoink

Remove Breakpoint
Remove All Breakpoints

Disable All Breakpoints
Enable all Breakpoints

Refresh

v Allow Docking
Hide

® Displays all instruction breakpoints (Active/lnactive)
® Enter counters and conditions



Quick Watch and Watch

QuickWatch @E]
T Wariable Walue Type Bddreszs
Adchalue [=ff unzigned char =30

Evaluated expression l'/

iatch

| | |'-. -Ell:hllflr.l .EuthEl.]-'-.I achSI.]-'-.IWatchdrl.-’

///

Multiple tabs for
Different contexts

\.
Go Ta Memory

Display Ikem k
Display All 3

Read)write On Fl

Rermove Itemn
Remove all Ikems

e

Refresh Al |
v Allow Docking

Hide

Add the selected
expression to the
Watch window display

Select display
format



Call stack

Oxfhilh <main loop+5Z2 > Ox20D2 ;I
o: HO waiting_loop [count=1 EIEEEIE(at timer.c: 107 ) Er.C: i3 ?
#1 04fb17 in main_loap [] at Hmer, kel Oxfhzd <mwai > OxADE4
H2 0afb31 in main [) at timer. o157 ; e reset_bug count_downi)
H3 Dufarslin_exit [] OxfhZf <main+:z > OxXADCEHE
timer.c:155 main loopi():
[0xfh31 <main+d = Ox81
Oxfhi3iZz < rand > OxALESQE
Muefhad + randd? > OxCDFECO
( & timer.c * > OXAEFD
T " > OxEFALT
> OxAE4E
asm trapi): > OxCDFC71
. 140 1 > OxAEFD
Double click here 150 } > DxBFAT
> OxAELZ
< — > OxCDFCZ1
5 > OXAEQSE [
154 > OxCDFELDO -
155 void main{ wvoid ) _rl_l
156 1
157 [= reset _bug count downi) ;
155 main loop () :
159 returmn;
1a0 K
161 -
1] | AW




Call Stack

Auto detection of Local
Variables and...

. ocal variables

Local ¥Yariables E
#0 waiting_loop [count=196608] at timer.c:107 j
Wariable I Walue I Tvpe | Addrezs I
"""" Couht | 196603 | unzighed lang | Oxb5
1 A0 )k Ln:u:als }-.IParameters l.-'r

.. function Parameters



ST7 Visual Debug
Debugging Features

® Peripheral registers window:

» To visualise/ change peripheral's values
» Accessing to some status register is not allowed

®|[ Peripheral reqisters W allue —
‘= STYFLITEDS
= Port &
[0=0000] PADR - Data Register Q=00
[0=0001] PADDR - Data Direction Reaister | Ox00 Refresh
[0=0002] PAOR - Option Register =40 Displary Trem »
*  PotB Display Al b
=l Lite Timer Display Address  F

[0=000B] LTCSA - Lite Timer Contral5ta.
[0=000c] LTICH - Lite Timer lnput Captur.!
Auto Reload Timer

Intruzive read
- Forced Read

Intruzive read
v Allow Docking

g Flash Hide

g - EEPROM ]
K = [0<40030] EECSR - Diata EEFROM Contr... | Ox00

.E_ E2PGM - Prograrmming Contral and =... | 0 - Finished/not ztarked

E E2LAT - Latch Access Transter [0 - Fiead mode -
r~ Seral Perpheral Interfface [SPI) |
i L I I S o P E | | I'I - 'l.‘,l.‘,l'”tg_. rl-ll:"jE-'

Bit-level description and
control




Symbol browser

Based on debug information

Il Symbols Browser,

Querny

Tupe: |Funcﬁnns

j File[z]: |AII zource files

Expression: |h-|*

[~

-

=

e

LCloze
Help

Symbols
File Symbiol Tvwpe
Timer.c main woid ()
Cimer.c wsin loop woid ()

GoTo

[ GoTe |
[ e




ST7 Visual Debug

Emulator-Specific functions
® BEM (Bus Event Machine)

Advanced Breakpoints I
— Configuration Surmmary
¥ Enable Configuration
¢ Synoptic = Configuration is enabled [modified)
= Level 1
- THEN
- ELSEIF
= THEN
= Level 2
e |F Level 1 Level 2 Level 3 Level 4 o
- THEN
-~ ELSE IF Ay Frogrammable Lewel
- THEM ation
- Level 3 .
e |F | IF First Event
o THEN Current level:
- ELSE IF — Defined level: IF Goto Action: THEN IEDUNTEH [EVENT1] »=2 j I
~ THEN =l | Empty level: ELSE IF Goto Action: =y | [*[EveNtT)>=2 — ¥ Counterasked 2
i synoptic £ LEvel 1 LEvel 2 f Level sy Leveld 7 k2 ELSEIF
AMD -
Help | Reset Al Levelsl Save.. | Load. . I THEM
| — Second Event
|:| """ Lewel £
F
*THEM
¢ ELSEIF b
L THEN Reset Level 1|
E ..... Lewvel 3 ezel Lewvel
F =l Combination /4 Eventl A Evert?
IV Start with Trace On [\ Synopfic } Level1 & Level 2 } Level: } Leveld f
Ok LCancel | Help | Bezet All Levelal Save... | Load... I




ST7 Visual Debug
Emulator-Specific functions

® Performance Analysis (on EMU3):

Performance Analyzis
FPerfarmance analyziz settings |
MNurnber of pazzes  [FIWE [ Micshls braalnninks

Performance Analysiz

Starting addrezs

Bookrmark | ” .
Initial zettings
File |sample1 -C Starting &ddress :  Ox240
Fazzes specified : 100
Address  |0x24D Ending Address :  0x2ES

Ending addres= - : _— .
g Statiztics for one pass through portion of code Statiztics for elapzed test time

B ookrmark. | .
_ Average time 1.0850 Mz Mumber of executed pazses 100
File: | samplel.c Minirnur tirne: 1.0850 ms
Addiess  |0x2ED Mawimum time ~ 1.0850 ms Totaltime 1951675 ms
Standard dewiation 0.0000 Mz % lime in code 55 5922 o

Settings 4 Siafistics A Graphic /

Sefings p Statistics £ Graphic /

Cloze Help




ST7 Visual Debug
Emulator-Specific functions

® Performance Analysis: allows you to measure the time
spent in a given portion of your code in order to evaluate the
efficiency of your application

Performance Analyziz E3 |
5 [y
100-4— —— , —
| Range = 2.8658 m= |
S0 -
60 —
30 -
20 —
. [=
49 . 500 51.500 53 .500 55,
| Elapsed Time = 49.517 ms || Fercentage of time = 100 % ms
K1 [
Show All d Zoomin |
Seffings 4 Statisics 4, Graphic #
LCloze Help




ST7 Visual Debug
Emulator-Specific functions

® Trace:
» Choice of columns displayed free
» Timestamp only present in EMU3
» 1k Trace in EMU2B, 256k Trace in EMU3

Fecord Lddress | Memo. . . Data | Event Hexad... | Disassembly Symbolic D... Timestamp
1a Ox000005  In MCU Oxff Data write 513 950 ns=s
main. asm 215 1d FPEOR, L
17 Ox00eZ0b ENU Oxkb7?  Operation code fetch 0x00bL706 | LD Ox06, A LD FEOR, & 514 100 ns
15 Ox00eZ0c ENT Ox06 Operand fetch 514 200 ns
149 Ox000006  In MCU 0x00  Discarded 514 350 ns
20 Ox00000s In MCU Oxff Data write 514 450 n=
main.asm 217 14 L, #1
21 Ox00e20d ENT Oxat Operation code fetch O0x00a601 | LD A, HOx0O1 LD L, #Ox01 514 600 ns
22 Ox00eZ0e ENUT 0x01 ©Operand fetch 514 7OO ns



ST7 Visual Debug
Debugging Features

® GDB Console and Information window:
» This window displays GDB output

» Permits entry of commands | sz iz orr(gan) gai erace ger tinestame ]

> Permits to load binary file Internal timestamp clock 20 HHz
. . . (ogdb) gdi trace get status
without debug information

Trace status

off

0 record in all

0 new record

[gdb) gdi trace get status

Trace status
of £

0 record in all
0 rnew record

LY Jj
I ‘i% I _"...J.?E.?.jf\..[.:!?.h.yg AP, 6db A Buid / ;




Discrepancies

Supported for:
> EMUS3, DVP3, ICD

EMUS3, DVP3

» Describes the differences
between emulated chip
and your actual ST7

ICD

» describes limitations that are
chip-specific

&1 STIFHUBARGT1 EMU3 - cosmic?.stw - [Debug] - tutorial-elf - [timer

Help

& File Edt Yiew Project Build Debug Debug instrument  Tools  Window
8 —u ﬁ Target Settings. ..
S =) w oy = 2
p MCL Caonfi tiar,..
|tutc:r|a| j|DeI:uug ﬂ H, SISt
&% advanced Breakpoints ...
@ =5 ! B {} =l I E Performance Analvsis. ..
Workspace x | | & Emulation Discrepancies. ..
bencnics st |

ST7 Emulation Discrepancies

programm running, and an taccess denied'’ message will appear.

- & ztabilization time of 20 uz iz regquired when changing the channel
converzion when uzing A0DC peripheral.

* 300 uz iz needed to stabilize the ADC system when setting thiz bit

- Flazh registers are not supported, FeadAdfite access o FCSR will stop pour =

or ztarting a —

- & gtabilization time iz required when changing the Amplifier Contral bit ARPOMN:




Emulator update (EMU3)

® Emulators contain firmware that may be updated

® When the EMUS3 is Initialized

» STVDY7 checks the firmware versions
» If needed. the user is Dromoted for automatic update

ST7 ¥Yisual Debug |

& ‘four emulakor needs to be updated, would vou like to proceed now?

o [%1
5T7 Emulator update
ST7 EMUZ DOWMLOADER (W8 ;l
Copyright [2] STMicroelectronics, AT

ST MICRO COMMECT firmsare needs to be updated
verzioh detected: 1.25

. . ** Connection error (ip:ff164,129,123.249): gdi-error in hds: [30507] the sk micro connect needs a firmeware update and cannot be used as is
1. Checking ST MICRO COMMECT firrmware [164.129.123.249) 0

last verzion:  1.50

2. Updating 5T MICRO COMMECT firmware..
3. Connecting ST MICRO COMMECT [164.129.123.249] .

4. Configuring 5T MICRO COMMECT ... L

MOTH1 ERU3 target detected with firmware versions:

*deb_pld_wer c126
*teb_pld_wver 1 ;I
Elapzed time 23 zeconds
ATATETE oo iy |{ISIETEN m o (ST RSB T r'ﬁlﬁuw-xmwfg
Lm®S Col§ UM | g | Peads |

Al



STVDY

=3 ST72254G2 Simulator - exod.519 - [exod_asm]

JJm File Edit Wiew Debug Took ‘wWindow Help ;Iilil|
s d B8 wad?23®2 oM (EwMa o HERE|H BT
= =l x|
H[] e=o4s13 5 call init soall exod.asm: 79 call;l
» G C source fi call init adc soall o> Oxe000 CALL Oxe036 CALL
E}I:I A5M soum S init_timer exod.asm: 80 call
: . =i Oxel03 CALL DOxe075 CALL
. ennd. : DR E AT A A AL AAANLLANSRTELNN ewod ., asm: 59 wait ht]
T shy 2t : Main prograw Oxe00& BTIF  0Ox71,#7,0xe
[ Other files PoOTEEERAAARAAT A AT I RAT R A ATL exod.asm: 90 1d
Oxel0% LD A,O0x7Y0O LD
LI | ﬂ exod.asm: 93 1d
. . Oxed0b LD Ox04,4 LD
Debug Files wait hrif ADCCSR, #COCO, wait exod.asm: 95 1
- 1d L,ADCDER Oxe00d JRT Oxe=00& JRT
- =l :oolr TEOC1HR exod.asm: 104 sw rt
Lacation I C. I C.. I:l =14 TEOC1T.RE . il - _lLI
: % i 4 4
Mo instiuct... | | - L > KA
il Feripheral registers | Walue = ill : il W ariable "»-"aluel
EES T, — Program Counter————— — Stacks————— [~ Index registers —— ADCCSRE | OxD
""" Part C FC [0xe000 5P Jox017f | wfoo0 UL
=l Part B
"""" [0x0... | 000 e — Accumulator Condition Flags
"""" [Om0... | Ox00
....... 00 | 000 & [0x00 iC [oxea T H FI [N Mz
[+ Part &
[+ Mizcella... - Concurnrent | T INestedITI Time I Instruction c:u:uunterl 114 ﬂﬂm Vifatch 1

[ Ln73.Coll [ HMODIFIED [ READ [CAF [NuM [ECRL [OvE INEEE IR

[For Help, press F1




SIMULATOR OVERVIEW

® Scope
Instruction level simulation

Peripheral simulation: Port, Watchdog, Timers, ADC, SPI, I2C,
SCI, E2ZPROM, WDG, MCC, RTC

Pin level simulation (plotter)

ST7 interrupt processing simulation

To check overall code organization

To verify simple peripheral configuration

To check connection of interrupts to interrupt handlers

YVVVVY VYV

® Time management
» Display time
» break on time

® Breakpoints management
» Read & write access
» Stack Overflow/Underflow
» Invalid memory access detection

® No trace and no logic analyser features



Stack control

FE I | © Stop on stack

overflow/underflow
Enable stor v ® Configurable stack overflow

5P Underlow; il

Curent 5P Ox1ff

5P Oveilow: 040180

Cancel | Carl... | -




Read/write on the fly

=Y Fil= Edit View Project Build Debug Debuginstrument Tools  Window Help =] _|X|
= o[ |wa ? |=emam|[ @ ||lsmame =k @ e oo | 2 ||
Workspace - = | - x|
v .
ark_liteZ.stv Segment ! rom -
- .m=in
&R art_litez cmll  init war 00 00 FF FF FF FF FF FF FF FF FF =
: oocaEll 1n1t._pc|rt. FF FF FF FF FF FF FF FF FF FF FF I
c=ll  init watchdog FF FF FF FF FF FF FF FF FF FF FF
- call imit timer PR e R e e e el FF FF FF FF FF FF FF FF FF FF FF
rim - FF FF FF FF FF FF FF FF FF FF FF
1 A, H#F01 FF FF FF FF FF FF FF FF FF FF FF
1d M(’:csp o FF FF FF FF FF FF FF FF FF FF FF
loop ’ ; newer ending loop FF FF FF FF FF FF FF FF FF FF FF
€ 1d X CNTR;[ FF FF FF FF FF FF FF FF FF FF FF
1cl L. CHTEL FF FF FF FF FF FF FF FF FF FF FF
1d Y: PADR FF FF FF FF FF FF FF FF FF FF FF
op H,counter FF FF FF FF FF FF FF FF FF FF FF
dreqg counter mskh unchanged FF FF FF FF FF FF FF FF FF FF FF
1cl counter, ¥ FF FF FF FF FF FF FF FF FF FF FF
counter msh uncflanged FF FF FF FF FF FF FF FF FF FF FF
op T {Eaunter+1} FF FF FF FF FF FF FF FF FF FF FF
Areqg counter l=b unchanged FF FF FF FF FF FF FF FF FF FF FF
1al {oounter+1}, A FF FF FF FF FF FF FF FF FF FF FF
counter  lsh unchang;d FF FF FF FF FF FF FF FF FF FF FF
cp Ty, port o FF FF FF FF FF FF FF FF FF FF FF
dreqg pt;r:t Aiunchanged FF FF FF FF FF FF FF FF FF FF FF
— I FF FF FF FF FF FF FF FF FF FF FF
=] Workspace I art.asm [ st7flite2s asm | Ll_l
=
.
System clock: Il]xl]l]l]l]l]l]?3 cpu ticks System time: |l].l]23?5l] ms
Stop after:  [DwAFAFT 1 Feset ||| Usertime:  [00028750  ms
] Frequencu: |4 kMHz
= User clock: Il]xl]l]l]l]l]l]?3 Hexa [v
=
E Concurrent IT | Mested 1T Time | Instruction counter |
’: " ariable alue Type Address I ’: I
0x13 unsigned char Oxd —> Continue. . .
Ox1 unsigned char Ox38 *% Application sStopped: Breakpoint 1, ma:
Q=0 unzigned char 0=1 .
D=2FF unzigned char 0=0 —> Continus. ..
=0 unzigned char O=3a *% Application stopped: Breakpoint 2, loc
Q=0 unsigned char DxZe =
= = 1120 | .
Z [T ETr watch 2 wwatch 2 b wwatch = 6 wwatch 4 ST FTr =} FindinFilez &t 5 Find in Filez 2}, Debug § corzcls 7

|Breakpoint 2. loop [) at art.asm: 25 |Ln 25, Col 1 [MODIFIED [READ [CAF [MUR [SCRL [O%R




Input pin stimulator

¢ Stimulate each pin with digital or analog value

=\ Mame Current Y alue |new"-"alue ]
4
RESET 1 ]
PO 0
0
g || PA2 1] YOO
5| Pas 0 i
E| Pa4 0
o Pas 1] 3
i . 140 Stimulation X
P Current Walue: 0
Signalz Walle Delay time
cpgs | cwo [
" Analog " GHD
" Periodic
| ()4 | Cancel




Input pin stimulator features

® Trigger an analog or digital signal with or without a time
delay

® Trigger a periodic digital signal with or without a time
delay

» Double click in value field

® Trigger a digital signal on the fly
» Right click in value field



Stimuli file

B8 STTFLITEDD Simulator - ADC.stw* - [Debuqg] - adc_ast7.519 - [ADC_Stimuli.in]

|| Ele Edt vew Project Buld Debug Debuginstrument Iock window e _l&|x]
rasd @& watemr |SAzsve | 0E 0D | BEd"REH
|[fage_ast — =][Debu Hlewe s & ||oa |2 [ BEBE B | BRBERE 0|2 (|50

r'l.l'l.l'n:irkspace s xl
I 0T .
=---g8 adc_ast7 a0
g _ PIN PE1 —-=a 0O Z00
(=-+4_H Source Files PIMN PE1 2.8 300
b | ¥ st FFlibe09, asm B
: FIMN FPE1 —-=a 3 500
adc.asm PIN PE1 3.8 700
-------- (£ Include Files o
-Ha PIN PE1 -a 3.9 200
[#-Z7] Skirnuli
) PIN FPE1 —-= 4 1000
[#--|_7) External Dependencies .
; PIN PE1 -a 4.3 1200
2 adc_cosmic
- adc_metrowerks PN rm1 o e oo
_ PIN PE1 -a 5  z000|
PIN PE1 —-a 2.4 2020
PIN PE1 -a 2.8 3050
FIMN FE1l —-a 3 3500
PIN PE1 -a 3.5 3700
PIN PE1 -a 3.9 3900
PIN PE1l —-a 0.2 4000 fd
Workspace ADC_Stimuli.in

[For Help, press F1 ILn 11, Cal 20 [MODIFIED [READ [C&F [NUM [SCRL [OVR A




Stimuli file syntax

Apply a digital value on an input pin

Apply an analog value on an input pin
o

Apply a square periodic signal on an input pin

Digital value is 0 or 1

Analog value is in the range [0-6.55]
Time is expressed in CPU cycles
Default time is current time



gdil pin command

® gdi pin -output_file <no/yes>

Default is no. If yes, pin input and output stimuli are logged
In a file named port.out.

® gdi help pin

Get “gdi pin” syntax.

Stimuli pin commands (pin -i/-a/-c) used outside a stimuli file
must be preceded by the gdi keyword.



The plotter

® Can plot the evolutions of global variables, pins, registers -> software
X|

E2 Plot Select

oscilloscope!
Selectable lkem Selected Item
HFIST'EZS#EZ Simulator - pwm.stw - [Debuq] - pwm.s19 - [pwm.asm] [ e Name |
Fil= Edit Miew Project Tools Help +- (B Yariables  FRO
— +-[#] 140 Pins nn PR
5 & DB EcieEEEIQRQQARE
i ame .Mai... = Signals l
& onPE 1
B prPED 1
<- Del ltem

add ke -»

M anage unknown data bype as:
" Signed

o]

f*" nzsigned

23714715

125014.4 135065.6 I 13511682 = 1351680 1352192 1252704 1353216 13537258 1354
0.000 LﬂJ 395856.?D2J
&ctive Marker Time: 202107, 250 Time: 135104,923 Mazx Sim: 395856, 702 Tirne Unit: us
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