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Why Simulator

B Designing certain system is safer if the code can be verified first in
simulation. Bugs in the code can stress the system - burn the

board!!

B The configurations of the peripherals of XC866 are best checked in
simulation and fine tuned before trying on the setup.

B With the KEIL logic analyzer providing the interface, you have a
graphical learning tool that is fast and easy to use.
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Simple stimuli for Simulator

Scriptisin C

Buttons to run the

simulation

is included.

Hall pattern generator

Output with simple BEMF

An example hallpattern.ini

£/ Us

linsigne:

S4Us
HATH_

S4Us
foefine

Fle Edit Vew Project Qahug. Flash Peripherals Tools SWCS Window Help
Project Workspace - % Start/Stop Debug Session Ctrl+Fs
Register ”
TR ! < 5
= 4 sStep Fi1
Update Windows
I step Quer Fi0
0 sarthl o
2 li=p 1} Run to Cursar line Chrl+F10
—15 e
S—p
|;_| " "7 Breakpoints. .. CtrHB
Sy Iy Insert/Remove Breakpoint Fa
—
b o]
sp dfy pisable All Breskpoints
T gp_max % Kill All Breakpaints ChrH-Shift+F9
- dpir 5 Showe Next Statement
PC %
states
—— "
B pew % Enable/Disable Trace Recording
s
Execution Profiing
Logic Analyzer...
— Memory Map...
= |:gl .{}‘ = Performance Analyzer...
= Inline Assembly. ..
H Funiction Editor (Open Ini File). ..

Analyzer]

Flash Peripherals

Tools

SWCS  wWindow Help
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Compile

Open I

Sawve I Save A I

Compile Errors: I

Eignal woid hall (woid) £

unsigned timestep:
unsigned samplestep:

unsigned int =
timestep=0.001:;
zamplestep=10:

ATNO=0;
ATIN1=0:
ATHZ=0":
FZ_DaTh=4:
PORTZ2=4:

while (1) 4

for(=z=0=2z<=zanple=tep.=++){
swatch {(timestep):

¥

switch (PORT2E7F )

cass
caEe
casEse
casEs
case

cass

define button

K|

1

2
3
4
=1
B

i
PORTZ2=3:
breal:
PORT2=5%;
brealk:
PORTZ=2:
breal:
PORTZ2=5;
breal:
PORT2=1:
bre=al:;
PORTZ=4:
breal:

"start hall", "hall{):g"

2

mory -

L
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Anatomy of a simple stimuli script for Simulator

Refer to hallpattern.ini
included in the hands
on.

‘Signal’ function are for
outputting to the logic
analyzer.

»| [evatchin.157]

Swatch() programs
period between state
changes, the argument
is in seconds.

Isignal yoid hall ;vuid;l{

un=zigned int temnp:

float w;

un=zigned samplestep;

unzigned int =:

unsigned char direction.hall=state:

zanplestep=10;

ATH4=0;
ATNS=0;
ATNE=0;
P2_DATA=5;
PORT2=5;

while (1) {
hall=tate=PORT2&7 ;
for(==0 2<zanplestep; =++){
e S i I
direction = SenSDrless(samplestep,hallstate);I

I
switch{PORT287) |
caze 1: if{direction==01F0RTZ=5;

o ol P Y

It can call other ~—~—~
functions. The
auxillary functions are

func un=zigned char =en=zorless (float =tep. unszighed char hallstate){
un=igned char direction;

l'direction 0 is forward

switch( MCHOUTL

case 0x23:

ATNS=0;
AINGB=5;

declared with ‘func’

Create buttons to run
the ‘signal’ functions.

define button "=start hall®, "halli);g"
define button "trap". "trapi)"




Y
Infineon

tec ‘:.r'|\'.l|<_;\_1.es

2005-09
IFAP AlM MC IMM

Select signals to be displayed on the Logic Analyzer

B Select Port 2 to be
displayed the hall signals in
the state format.

B Select Port 3 pins to be
displayed in bit format.
(Key in PORT3.x for pin
3.X)

B An example, hallpattern.uvl,
is included

| RELC

F
e
.

00 |\ B =

(S

i Setup ... |IE:-:|:u:urt |

i Setup Logic Analyzer |

| |'E:-:|:u:urt & lmport

ki Tirne:

b am Tirne: R anige: Gnid:

| 0.000000 ¢ | 0000000 ¢ | 0. 200000 ¢ | 0.0710000 ¢

| | Current Logic Analyzer Sighals:

PORT?2
PORT3
PORT3
PORT3
PORT3
PORT3
PORT3

KN

Mask: [04FFFFFFFF

! 5
! Dizplay Type: Im

| Min Yalue: =0

i
v [
b aw Walue: IEI:-:FF
Shift Right: IEI

Export Signal Definitions. . |

Impart Signal D efinitions. . |

Eill &l

Cloze Help
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Select signals to be displayed on the Logic Analyzer

B For a default

list of
available
signals, type
in ‘DIR
VTREG' in
the output
window. The
list will be
shown.

User defined
signals by
using free
tools
available
from Keil.

[£BLDC - p¥ision3 mE

File Edit Yiew Projeck Debug Flash Peripherals Tools SWCS ‘Window Help

Project Warkspace + x

Register :|A Min Time: .
i ,— motor', Thailand' training_material_BLDC _draft_BTS7960_15_| 11Basic_BLDC,BLDC_hall_basic_1... [H[=]
S - Sem—plﬂl D'SFDDDD "I ioe /4 USER CODE BEGIN (MATN Main,2) —1
Update "Windows ) B ' 197
1 start hall = B , 198 | unsigned char i;
2t | E —1 ; EE // USER CODE END
i : 2ot || MAIN vInitid:
MAIN.C COEC |8} Disassembly |BEE Logic énal... |
’: S0UT: uint, walue = 0x0000 -l " || Mame || ’: Address: H
STIME: uchar, wvalue = 0x01 &I
SSCIN: uint, walue = 0x0000
SSCOUT: uint, walue = 0x0000
S5CCLE : ulong, value = 0x000F4240
TOPIN: uchar, wvalue = 0x01
T1lEFIN: uchar, wvalue = 0x01
T2PIN: uchar, wvalue = 0x01
TZ2EXFIN: uchar, wvalue = 0x01
VAREF : float, walue = &
ADCICLE : float, walue = 0
ATNO float, walue = 0
ATN] : float, walue = 0
ATN2 float, walue = 0
ATN3 : float, walue = 0
AT « float, walue = 0
ATNG @ float, walue = 0
ATNG « float, walue = 0
ATNT : float, walue = 0
3 >dir vtreg
[=
§VTREG |z| g e
&%I E [l L 4 w1 Locals A wearch 21 A wiske ||2|[14 ][4 ] p o1l Memory #1 4 Mernory #2
Feady [ izt 1 [ hom [ Rw
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Logic Analyzer signal definition with hallpattern.uvl

Hall pattern
CCo60
COuUT60
CCo61
COuUTo61
CCo62
COuUT62
A

B

C

TRAP
COUT63
PORTO0.2

D O, O G

OETE T E
S e I S N S I s N S N
0x1 |
] I R N e |
Ox0 :

1

TE 6

by — —

Ox1— : . l_._E

=0




-
Infineon

Compile and run Debug session with Logic Analyzer

B Hint: Do these

R A | to reduce code
rgetl Output | Listing | €51 | 4%51 | L#51 Locate | LX51 Misc | Debua | Utilties | | size!

D atabage: IGeneric CPU Data Baze j
Yendor  Infineon
Device: #COGE v Wse Extended Linker [L<51] instead of BLS1
Toolzet: CH1 ¥ Wse Extended &ssembler [£<51] instead of 451
----- £3 5AB B0CET7 +] [051 compatible micracontroller with & datapainters.
..... £ SAR BACR1RAG 1E bit Capture/Caornpare unit, 3 timers/counters,

_____ i UART, 8 channel 10-bit /D Converter, 15 interrupts /4 priarity levels,
£ SAB 83CK17AS 256 byte an-chip REM, 256 byte on-chip XFAM, 4KB Boat AOM

""" g ggi gg;s?ﬁa” - & Kbyte on-chip Pragram Flash BOM

----- ext Pro

----- £ sDak000

----- £3 SDA B0D5T AL

----- o Joptions for Target Target M|

----- £3 XC164CH 1
..... £ wC1R4CS Devicel Targetl Dutputl Ligti A0 I Lx=51 anatel L=51 Misu:l Debugl Lllilitiesl i
----- £3 ®C1eTc o
..... £ =rCenn ~ Preprocessor Sumbols
i - Drefine: I
‘I | —’I_ I ridefime: I
|: — Code Dptimization
W arnings: IWarningIeveIE j
Level: I 3: Reuse Comman Entry Code j ;
Bitz to round for float compare: |3 vI

Erphasis: [Favor spoed ] | Global Reister Colori w0000
mphasis |Favor speed = [ Global Fiegister Colaring ¥ Intemupt vectors at address: |C=0000

| [ Linker Code Packing [mas, &JMP 7 ACALL] |

2005-09 [T Don't uze absolute register acceszes
IFAP AIM MC IMM

[ Keep wariables in order

W Enable &M5| integer promotion riles
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Compile and run Debug session with Logic Analyzer

{£BLDC - p¥ision3

File Edit Wiew Project Debug Flash Peripherals Tools 3WCS  Window Help

M ES

B 8

ER

A 6 T ¥ T

M == o q B el e

Project v = =
=53 Targ
= |

a7s | s/ oW

QS0 | #ifd
21 | code
05z | code
Qg3 | gels=

084 | code
as5 | code

Q026 | #end
asgy | /o0
fal=t-]
ful=1=]
aga | /oeH
agt | SS @
agz | siee
fal=lc]

I

Options for Target ‘Target 1°

J A AR R AR A AL LR LA AR AL AR A AL AR L A A AR AL A AL AL A AL A A AR AL A AL AL A AL AL AR LR AR AL

| 2451 | 51 Lacate | 51 Misc
Settings |  Use:

tlties |

Infineon <C800 LULINK, Driver >

Selting: |

077 | #ae Devicel Targetl Dutputl Listingl 51
ovs | /. H - 2 Simulator
aza | S0

¥ Go till main{)

¥ Load &pplication at Startup

Initialization File:

I.. Y Mhallpattern.ini

Restore Debug Sezsion Setting:

W Load Spplication at Startup

Initialization File:

I~ Go till main()

B ] |

Restare Debug Seszion Settings
W Ereakpairts ¥ Toolbax ¥ Ereakpairts ¥ Toalkhox
W atchpaints & P W atchpaintz
W Memory Display W Memor Display
CPU DLL: Parameter: Dirivver DLL: Parameter:
|58051 DLL |

Dialog DLL: FParameter:

ISEDS‘I.DLL |

Dialog DLL: Farameter:

L 4 [DCoreS1.DLL  |-pCage [TCoreB1.DLL  |-ixCaes
g | MAIN.C

= ] I Cancel | Defaults |
L]

]

IE

£

A

S Lk Build 4 Cormmand A Find in Files

|

Help | ii

| o

77 s

[ o [ Rpw
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[E1Ele Edit wiew Project

Wﬁw i Help
Start/Stop Debug Session Chrl+FS i ;I Ty {” & = [:@ @ 'D % wnlr @E&

A==Eg +

T HIE@ B PO E

=l=
==

[Project Workspace ?’
Register | Value
Bl Fegs

ol 000
] 000
i 000
T 0=00
wrd 0x00
g 000
] 0423
I 0x01
“a 003
# 000

0:07
© 3p_max Ox0e
“ dptr 0x008 &
R C:0x01 0
- gates 40B3E
" B 1526
[ paw 000

Go ES
Step Fi1
Step Cwver Fi0

Breakpoints, .. Crl+B

Disable All Breakpoints
Kill All Breakpoints Chrl+Shift+F9
Show Mext Stakerment

Enable/Disable Trace Recording

Execution Profiling L

Logic Analyzer. ..

Memory Map. ..
Petformance Analkvzer...
Inline Assembly. ..

Function Editor {Open Ini File). ..

B R R E R R R R R R R o)

e o o o o o e o o o o e

[ATN General,7)

es of current and expected values
values related to the hall states

lPatel] == 000, 015, 023; 031, . 046; 054, 062}
tputPatt[] = {0x00, Ox0e6, Ox21, Ox24, O0x18, Oxlz, Ox09):

LlPatef] s (00 (0134 G265 053 0435 05F.: O5dy:
tputPattc[] = {0x00, Ox09, Ox12, Ox13, Oxz24, Oxz21, Ox06}:

L S R ]

28
B R E R Rk R TR R o)

(ATN General &)

P
[

B =% "

MANG |B) cosC |E) NTRINSH [E)  cosH | BLDC basio [ ManH BB Logcandl. |

- K

Cutput Window

[T R Io] Buitd fi Cammand A Find in Files /7

2005-09
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Start/Stop Debug Session
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psEHGlime|oc
EHOemPr |0 ARYS Ok
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[Project Workspace - x| i Time: Waw Time: Fange: Grid: Zoom; Code:
Register [ walue setup.. | Export. | |u5suuuu ps |23 44558 5 |U2DDDDDs |umuuuUs noCow ] an | s | Showl
Bl Hegs T
i 000 G-_me.me-c-_
e 1] 000 : : : :
e 2 (000 | 5 5 5 : l_
13 000 ! : ! 3 . ; ! : .
] 000 E ; 5 ; E : E : ;
1B 023 ! : : 2 "__" : : :
T 0401 - : 5 : i 5 ; : :
B Sys : ! : : ; { : : :
St o . S ! . : —
b 0400 f & B w2 & B 2 F
- 5p 007 ) : P— ! ' : =
T TP mas O=0e i ' :
- dpy (%0050 : '
- PC § C:0x00...
- states 62529,
o geg 23448,
[ paw 000
Oxl— : : : : : : : : : : : : : : : : : :
0x=0 : : ; i I i i 1 " i i ; ; h 1 i 1 4
4,000000 3 4100000 3 4.2000
E || |2 | | MANC |B) CCSC [ INTRINSH |B] CC6H  |E)BLOC bssi. |B) MaANH B8 LogicAnd.
FII 4]k [#1]\ Build /i Command A Find in Files / | KB [
il
Far Help, press F1 [ [ R |
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ompile and run Debug session with Logic Analyzer

B Change the direction by commenting out the ‘forward’. Compile and
execute again

}£ BLDC - p¥ision3 - [/ _Marketing',08_Alex_Work"

ks

:FE‘]EiIe Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help

gl s me|ac A% %Y 4| =~ @ & @ @EE 0 e D m

S IELS TR D g1

[Project Workspace - x| L e T
Register IVaMe ul-1-)
----- Q57 | // USER CODE BEGIN (MAIN General,6)
0x00 s
000 ase | s/ USER CODE END
000 e
000 st
w00 (al T P P P T TP TP
0x00 073 | // @Global Variables

L ]

ave (MATN General,7)
D_"'_"'I A /#define forward
azs ates of current and expected values

078 | //0utputPatt: output walues related to the hall states

020 | #ifdef forward

021 | code unsigned char HallPatto[] = { 000, 015, 023, 031, 046, 054, 0621
052 | code unsigned char CutputPatt[] = {0x00, 0Ox06, Ox21, Oxz24, Ox15, Oxl1Z, O=x09}:
as3 | #else

024 | code unsigned char HallPatto[] = { 000, 013, 026, 032, 045, 051, 0O64);
085 | code unsigned char TutputPatt[] = {0x00, O0x029, Oxl1z2, Ox15, Ox24, Ox21, Ox0G};
086 | #endif

as7 | s/ USER CODE END

X oss
Update Windows te
7 aga //**ﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ**ﬁﬁﬁ*ﬁﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ**ﬁﬁﬁ**ﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁﬁﬁ*ﬁﬁﬁ**ﬁﬁﬁﬁ*ﬁ*ﬁﬁ*ﬁﬁ*ﬁﬁﬁ**ﬁﬁ
start hal
1 081 | /) @External Prototypes
2 t[ap agz //**ﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ**ﬁﬁﬁ*ﬁﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ**ﬁﬁﬁ**ﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁﬁﬁ*ﬁﬁﬁ**ﬁﬁﬁﬁ*ﬁ*ﬁﬁ*ﬁﬁ*ﬁﬁﬁ**ﬁﬁ
a9z
094
095 | // USER CODE BEGIN (MAIN General,&)
ag6

Q87 | // USER CODE END

I i
Elw = | MANC |B cosc (B NTRINSH B coBH B BLDCbesii [ MANH B Logianal. |

F| A ¥ ¥ Buid }, Command 4 Findin Files L« E
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