Application Note, V2.0, December 2006

- - A!? 1 6 1 O 9

>

XC164CM Easy Kit +
Drive Application Kit

XCl64CM+BLDC-Motor "Co
without DAVE-DRIVE - just

oy

about "How to cre,at",

application (Hall Sensor
all progLar[}P%

08

>
o

Microcontrollers

(infineon

Never stop thinking



Edition 2008-07-16

Published by
Infineon Technologies AG
81726 Miinchen, Germany

© Infineon Technologies AG 2008.
All Rights Reserved.

LEGAL DISCLAIMER

THE INFORMATION GIVEN IN THIS APPLICATION NOTE IS GIVEN AS A HINT FOR THE
IMPLEMENTATION OF THE INFINEON TECHNOLOGIES COMPONENT ONLY AND SHALL NOT BE
REGARDED AS ANY DESCRIPTION OR WARRANTY OF A CERTAIN FUNCTIONALITY, CONDITION OR
QUALITY OF THE INFINEON TECHNOLOGIES COMPONENT. THE RECIPIENT OF THIS APPLICATION
NOTE MUST VERIFY ANY FUNCTION DESCRIBED HEREIN IN THE REAL APPLICATION. INFINEON
TECHNOLOGIES HEREBY DISCLAIMS ANY AND ALL WARRANTIES AND LIABILITIES OF ANY KIND
(INCLUDING WITHOUT LIMITATION WARRANTIES OF NON-INFRINGEMENT OF INTELLECTUAL
PROPERTY RIGHTS OF ANY THIRD PARTY) WITH RESPECT TO ANY AND ALL INFORMATION GIVEN
IN THIS APPLICATION NOTE.

Information

For further information on technology, delivery terms and conditions and prices please contact your nearest
Infineon Technologies Office (www.infineon.com).

Warnings

Due to technical requirements components may contain dangerous substances. For information on the types
in question please contact your nearest Infineon Technologies Office.

Infineon Technologies Components may only be used in life-support devices or systems with the express
written approval of Infineon Technologies, if a failure of such components can reasonably be expected to
cause the failure of that life-support device or system, or to affect the safety or effectiveness of that device or
system. Life support devices or systems are intended to be implanted in the human body, or to support
and/or maintain and sustain and/or protect human life. If they fail, it is reasonable to assume that the health
of the user or other persons may be endangered.
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WelListen to Your Comments

Any information within this document that you feel iswrong, unclear or missing at all?

Y our feedback will help us to continuously improve the quality of this document.

Please send your proposal (including a reference to this document) to: |Z|
mcdocu.comments@infineon.com
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I ntroduction:

This“Appnote” is an Infineon Hands-On-Training.
It will help inexperienced users to get the BLDC-Drive-Application-Kit-BTS-7960 together with
the XC164CM-Easy-Kit up and running.

With this Hands-On-Training / Cookery-Book / step-by-step-book you should be able to get your
BLDC-Motor running in less than 4 hours.

The purpose of this Appnote is to provide you with information about the requirements for creating
aBLDC-Motor application using the CAPCOM6-Module.

Note:

The style used in this document focuses on working through this material asfast and easily as
possible. That means there are full screenshots instead of dialog-window-screenshots; extensive use
of colours and page breaks; and listed source-code is not formatted to ease copy & paste.

Have fun and enjoy the running motor!
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XC164CM Block Diagram (used Microcontroller):
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CAPCOMG6 Block Diagram (used Modul for PWM generation):
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Y ou need the XC164CM Easy Kit:

http://www.i nfineon.com/cgi-bin/ifx/portal/ep/programView.do?channel | d=-
65582& programl d=42245& programPage=%2Fep%2Fprogram®e2Finf ormation.jsp& pageT ypel d=1

7099& BV

SK-XC164CM Easy Kit - Infineon Technologies - Infineon Technologies — |E’ |£|

File Edit %iew Favorites Tools Help ﬁ
E=Eack v =~ @ 7t | @ Search [GEFavorites S0Media &4 | By & wl ~ Y7 al

Address I@ http:ffwww.inﬁneon.com;’cgi—b\nfiﬁ(fportalfepfprogramView.do?channeIId:—65582&programId:42245&programPage:%2Fep%2Fprogram%2Finform;j @GD

searcn[ | Search | Home | Partners | Sitemap | Where to buy | Select Language

T’-: m Company Investor Press Careers
nfineon

Home = Products = Product Categories = Microcontrollers = Development Tools, Software and Training =
C166MC166 Development Tools and Software = Starter Kits, Evalustion Boards and Application Kits = SK-XC164CM Easy

Kt
Never stop thinking SK-XC184CM Easy Kit ® =5 =

Development Toolks, Sottware and MCU Derivate: SAF-XC164CH Parameter
Training

CE00AZE00 HCE00 Development

Tools and Software CPU Clock: 40 MH=

C166MC166 Development Toals and
Software

Irtegrated Compiler Development On-Chip Memory:
Erviranment B kByte SRAM,
EmulatorsDebugger Development B4 kByte FLASH
Systems
DwEAIML
Simulationtdodeling

Operating Systems o
Programimers/Flash Toals =====
Starter Kits, Evaluation Boards Interfaces:

and Application kit - SUB-DS connector for ASCO Interface via RS 232 port
SK-181 Starter Kit - 16-pin Header far JTAG interface
SK-164 Starter Kit - 4 Pin Header LIM interface (A5C1)
- SUB-DSY connector for TwinCAN Module Interface via
Mode A
SH-HCTET Starter Hit - 10pin (2¥5) Header connected to the TwinCAR Module via Node B
SK-XC164 Industrial Contraller - Easy access to all pins
Starter Kit

SH-1E7CS Starter Kit

b SHHCTE4CM Easy Kit Components:
- Two LED's to validate power supply (5%olt / 2.6V olt)

SH-XCABACS Basy Kit - LED indicating /RSTIN active state
SH-HCTETCI Easy it - & general purpose LED's

SH-XC164 Starter Wi Board - Reset switch

SH-HCAET Starter Kit Board . .
Includings:

Software Partners - USE Wiggler for Debug via OCDS Lewel 1 + USE Cable

Softwvare Downloacds - Getting Started, first 3 Steps to setup you Hardware, install the Tools and Debug the first
Frograrm

- Technical Documentation: e.g. User manuals (Systerm unit and Peripheral unit), Architecture

o manual, Application notes, Errata sheets, Data Shests, Board Documentation (pdfversion),
Training - Evaluation “ersions of Development Taols: e.g. Compiler, Debugger, DAYE Mother System +2.1
DavwE-Digital Application virtusl and Derivative Implementation Files (DIF), Memtool (Flash Programming Tool),

Engineer - Training Documentation, Demo Programs, Hands On Training (HOT).

TriCore™ Development Tools and
Software

The Easy Kit doesn’t include a Power Supply. A regulated DC power supply with max. 12
Volts / 400mA can be connected to the power connector.

To browse through the latest version of the Easy Kit CD, please click here.

Order Nr.: B158-H-8647-%-0-7600
Price™ 99- EUR

How to order?
=7
&{\\‘4\&

or please contact your local distributar: http: M. infinean. com/distribution.
* recommended retail price. Yalid from 2005-Aog-01.

|@ ’_ ’_ ’_ @ Laocal intranet
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Y ou need the BLDC Drive Application Kit:

http://www.infineon.com/cms/en/product/appli cations/industrial/microcontrol lers/drives/bldc/bldc-

app-kit.html

a BLDC Drive Application Kit for 3ph BLDC Motor - Infineon Technologie Tech bk |E |£|
File Edit “iew Favorites Tools Help ﬁ
=Bk v = v (D) ﬁ| QSearch GelFavorites GfMedia &4 | By & w] - % &

Address |e_“| http: ffweww, infineon. com/cgi-bin/ifortal /ep forogramyiew do?channelld=-831268programld=6068 1&prograrmPage =%2Fep %2Fprogram%2Finfor ms j G0

Search l:l Search | Home | Partners | Sitemap | Where to buy | Select Language

G
|nﬁﬂeon roduc! : Company Investor Press Careers
~ Home = Products = Applications = Industrial » Drives = Brushless DC (BLDC) - Sensarless Control = BLDC Drive

Application Kit for 3ph BLDC Maotor

Never stop thinking BLDC Drive Application Kit for 3ph BLDC Motor B e 0

i b
Industrial Parameter Sd\aa l’lj,

Drives Motor Contral reference design platform
Brushless DC (BLDC) - Rapid motor contral application ==
Sensorless Control configuration and generation jr‘“m

» BLDC Drive Spplication Kit for Highly optimized motar control algarithms Product
Fph BLDC Mator Multiple project support for effective BLDC Drive Application &It | —
Matar Cantrol Dema Kit (BLDC manapgerﬁeét ofalgpoprithmfmotorfdrive i | converted products
Drive) solutions
Field riented Cortral (FOC) Full integr_alion with DAYE MCU
configuration tool

Integrated environment supporting

TASKING and Keil tool chains

Autornatic code generation and

configuration improves time to market

Converted Products

Kit includes: Wihere to by

- 3 Infinean products?

« D&yE Drive Software . :';r:;':(ms"ibmio"
o BTS7960 power board

+ 3ph BLDC motor

+ Cables and connectars

Also requires (must be ordered seperately):

o HC1BACM EF kit or XC1BACS EF it
o Full compiler from Keil or TASKING
@ Or Time limited Keil compiler

For the Trial Release please send
email to: sales.intl@keil.com
with the subject: IFx Drive KIT
#1684
Or Tirne limited TASKING cormpiler
For the free Trial Release please
send email to:
xcl1BBtrial@tasking. com
with the subject: IFX Drive KIT
#1684

* Power Supply

Order Nr.. B158-HB912-X-%7600
Price: 299 -EURD

How to order?
Ta arder your kit, please contact your local distributar: http:Awww: infineon. comddistribution.

©1999 - 2006 Infineon Technologies AG - Uzage of this website iz subject to our Usage Terms-Imprint -Contact
FRIVACY POLICY

B EE . e
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Preparing the Hardware:

Y ou need a soldering iron with a small solder tip.

Solder the two Connectors (Accessories in the BLDC Drive Application Kit) onto the back of
the XC164CM Easy Kit:

Purpose: Connection between the two boards.

o le)
00
(o e
Jl:v;
s le)
OO
\J‘.-.—'
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Solder the Jumper (Accessoriesin the BLDC Drive Application Kit) onto the upper surface of
the XC164CM Easy Kit:

Purpose: Power-Supply from the BLDC Drive Application Kit.

Application Note 11 V2.0, 2006-12
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Plug the XC164CM Easy Kit onto the BLDC Drive Application Kit:

BLDC Drive
Application Kit
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Result:
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3 Phase Motor Connector

Hall Sensor Connector
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Connect the Motor to the BLDC Drive Application Kit:

QlolQ G Qlolo O MW N NN

(elle]la]le]le]le][e]le]

L S 8

Application Note 15 V2.0, 2006-12



. AP16109
@lneo/n BLDC-Motor "Cookery-Book"

Connect the 12 Volt Power Supply to the BLDC Drive Application Kit:

QIDIQ Q DIOII0 O "R R R R

Ol0|0l0|0l0|0l0
[ & 8 |
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The following pictures (screenshots) of a Powerpoint presentation should give you afirst
understanding about the requirements for driving a BLDC-Motor in Hall Sensor Mode:

Note:

A brushless DC motor (BLDC) isan AC synchronous electric motor that from amodeling
perspective looks very similar to a DC motor. Sometimes the difference is explained as an
electronically-controlled commutation system, instead of a mechanical commutation system,
although thisis misleading, as physically the two motors are completely different.

In aconventional (brushed) DC-motor, the brushes make mechanical contact with a set of electrical
contacts on the rotor (called the commutator), forming an electrical circuit between the DC
electrical source and the armature coil-windings. As the armature rotates on axis, the stationary
brushes come into contact with different sections of the rotating commutator. The commutator and
brush-system form a set of electrical switches, each firing in sequence, such that e ectrical-power
always flows through the armature-coil closest to the stationary stator (permanent magnet.)

In aBLDC motor, the brush-system/commutator assembly is replaced by an intelligent electronic
controller. The controller performs the same power-distribution found in a brushed DC-motor, only
without using a commutator/brush system. The controller contains a bank of MOSFET devicesto
drive high-current DC power, and a microcontroller to precisely orchestrate the rapid-changing
current-timings. Because the controller must follow the rotor, the controller needs some means of
determining the rotor's orientation/position (relative to the stator coils.) Some designs use Hall
effect sensors to directly measure the rotor's position. Others measure the back EMF in the undriven
coilsto infer the rotor position, eliminating the need for separate Hall effect sensors, and therefore
are often called "sensorless’ controllers. (The BLDC motor has a trapezoidal backEMF, while a
brushless AC motor has a sinousoidal backEMF.)

In the 'conventional' (also known as 'inrunner') configuration, the permanent magnets are mounted
on the spinning armature (rotor.) The stator coils surround the rotor.

Application Note 17 V2.0, 2006-12



AP16109

BLDC-Motor "Cookery-Book"

10)JOJ\] 3Skyd-€ shouolyouAs ssajysnig
(ssajysnig) si10)0\ O pPajeinwiwion A||eodiuot}os)3
(10)0|Al UolEINWIWOY 21U01}23]]) I0JON-DT
10}0\-0Q Sss2|ysnhig
10J0\-0Q19

18 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

%
‘abpug-|In} 99
3y} Jo 3)k)s Yyoea ul pazibiaua ale saseyd 33.1y) ayj jJo om} AjJup

10]O O ssa|ysnig e Jo uoneiado

19 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

@

‘padeys-yo0|g 3ly saAIn) abejjoA puy Jualingd

3] "uoljeuLioju] JI0suas ayl YA\ 22Ueploddy U] saseyd
Bunonpuon Juaiayig xis uj paljddng mop a1y sbulpuipn

|enled @31yl 3yl ‘UOIIN|OA3Y 13 suoljeuiquod Yd}IMs
Jusiayig xIs apinoid .0zl Ag19syO pebuelly siosuas |jleH ayl
'S10SU3S [|eH 1Ing-u| @31yl Ag paj1oday s| uoljisod 1010\ YL

(Uonenwwo) [esiueyosj\ ON) UoljEJnuituo ) [e31Uoi}oa|g

20 V2.0, 2006-12

Application Note



. AP16109
@l neo/n BLDC-Motor "Cookery-Book"

[ ] [ ¢ ]
e

L ]
s

| ]
s

dles

| e,

Agilent Techr

‘
*
.
&
-

:

o .
-
- Q.
...; :..
.'. ".

Application Note 21 V2.0, 2006-12



. AP16109
@l neo/n BLDC-Motor "Cookery-Book"

Agilent Technolog

e e

L
0‘...
L )

|

Application Note 22 V2.0, 2006-12



. AP16109
@l neo/n BLDC-Motor "Cookery-Book"

Agilent Technologies

aaE wkes

o
O,
b
- s e

Application Note 23 V2.0, 2006-12



. AP16109
@l neo/n BLDC-Motor "Cookery-Book"

Agilent Technolog

e e

o P
O,
b

i * A

Application Note 24 V2.0, 2006-12



. AP16109
@l neo/n BLDC-Motor "Cookery-Book"

Agilent Technolog

e e

o
ORI,
ad
i s bt

Application Note 25 V2.0, 2006-12



. AP16109
@l neo/n BLDC-Motor "Cookery-Book"

Agilent Technolog

e e

o P
O,
b

i * A

Application Note 26 V2.0, 2006-12



AP16109

BLDC-Motor "Cookery-Book"

saifiojouya

0320

am Z1 0sLN0d
] 1900

| L 191n00

au Gl 2920

Bl . =unm

10t

100

81qe | inding MM

QEM usied FH

LN

Zl

=

)
/

Q74

27 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

salfojouyaa) waby

o m o
D
ataty
Il .‘.I

I

fineon

V2.0, 2006-12

28

Application Note



AP16109

BLDC-Motor "Cookery-Book"

* .
L
-
.

& | o8+ | .09
- | @ | v-g+ | 09800

=

0333
03L1No3J *—0O
1333 H H
191noa 9l ¥l — Zl
2930
Z91naod

8iqe | inding Mk

0 _._u__ wajed ik H

S00E SOFE <081 0Z1 09 <09E/.0

oiif 0ot} 1ot} 100

29 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

S00E SOFE <081 021 09 09E/.0

o9+ | 0EL
g+ | 08
Y-g+ | 0920
0830
zL 03LN0D H H I
£l 1970
vl 19Ln0J a1 »L — 21
51 7970 /oo ,u _ [
91 zaino || 4 100
g 109
aqe | indng NoM oa74 I+ L W 10
T 51 £l 1L
..w:._ u_.:._ c..__._ :._..__ _.._:..__ wayed IeH E

30 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

L1 0330
Z1 0sLnod
£1 13030
FL 191Nad
5L €330
a9l Za1nod

8iqe | inding MK

oLt ot Liof ool waped IPH

S00E OFE 081 0Z1 09 09E/.0

Ll
Zl

£l

rL

Gl
91

1 ¥t | @ | v+ | 081
e | @ | O+ | 0L
N+ | @ | oG+ | 09
- | @ | v-g+ | L0980

al tl Zl

W 10D,

L1

S1

£l

00|
8100

bl

31 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

Lol o] ol 0
0 0
oy oy o] Ly o
ol ]0l 0
=g b
olojo L]
A1 ITTol o

0930
03Lnod
1930
19LNod
2900
2910n0J

= |:_': I [ ] P

8iqe | inding MOk

L0 _,_ _.w":_ _L:_ ol :_ WEREd IFH

S00E OFE <081 0Z1 09 <09E/.0

\. Jojopy u
e EEE

l M | @ | @0+ | L0FE
e | @ | g9+ | .08
| @ | oY+ | L0Z)
e | @ | oG+ | 08
- | @ | v-g+ | 09800

al ¥l Zl
u__oun

2Q74d

o+ —

W oD

32 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

LfrJoJlolo] o L
0 0 z1
[1] [1] [1] [1] I I ..l.. £1
rl
ojoftLlil o] o L sl
91
ojojl ][0
afofofo el S L . n l N+ | 4 | ¥-O+ | 00E
0 T O : Yy | @ | o+ | 0FE
N+ | @ | g9+ | 081
i i % PN 4| o7 | L0TL
YN+ | @ | oG+ | 09
av
M| | ¥-d+ | .09g/.0
B 9| 0930
i i ol 081000 q P
i o | 1970
0 T 191100 a1 vl z1
o __o [N 3 | |
o { 231N037 - __84 oo
aqe | inding oW L YO .
r 51 £L — I
o0l 1 1o} Lo oio} UiSied IFH H F

S00E SOFE <081 0Z1 09 09E/.0

33 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

—
L1 fofofof o
0 0
oo L | M |
ofo L1l o] o N

%13tz

0930
03Lnod
1930
k3LNod
2920
2910n0d

8iqe | inding MK

i1} 0ot 1ot} 100 Liof ou0f UBHEd IFH

S00E SOFE <081 021 09 S09E/.0

L1
L
£1
rl
Gl
a1
N+ | @ | veo+ | 008
_ | @ | g0+ | Lo
e | @ | gv+ | .08l
; e | @ | o+ | L0T)
e | @ | oG+ | 09
- | @ | v-g+ | L0980
al ¥l Zl
—— m BTN
I | g0
0a78 1 VMo
T sL £l 1

34 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

10)}0\l 5@ ss?|ysnhig 3|od-Z

H-

09

209E/,0 AFLPOMIN

C3LN0

UHIEdIFH

INauIn) J8posag

CH

LH

N+ | @ | v0+ | 008
P | @ | @0+ | L0FE
TN+ | @ | gv+ | 08l
N | @ | oY+ | 0L
N+ | @ | 00g+ | .09
- | @ | v-a+ oo@mroi

35 V2.0, 2006-12

Application Note



(o) ]
(@4
— O
=3
<>
(O]
4
o
@)
O
S
@)
=
@)
(@)
-
m
e
o
D
e
© m——
L
e

Hr

I =
10)Oo\ D@ ss?|yshig 3j|od-Z [ _— s ZH
d . IH
1 9
|I.u_| W EH
S —

=

o LH
I 1 ¢H
=09
I . I | | | 0920 N+ | @ | v-o+ | L00e
| | | I B 091N00 3 N
_ | J | . - 50 || 8o+ .0r¢
s N e | | | 191000 Ve | @ | g9+ | .08l
- | | | | - dmm | @ | oY+ | 071
00E FE 081 NZL 09  .09E.0 FELIFN0MH ,_m3+ ¢ | O-d+ | .09
| _ | | _ | ewarn Ty | ¢ | veg+ | L098/.0

36 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

10)}0\1 5@ ss?jyshig 3|od-Z

Hr

<00E 0FE <08l 0L 09  09£/.0 °FLPPOMA

0330
oaLn0d
1320
191n02
30
Z31N0J

IR FH

unann Japooan

-0+

-00€

g0+

OFT

g+

081

o v+

S0C1

J-g+

.09

¢t

v-d+

209210

021

37 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

Hr

10)}0\l 5@ ss?|yshig 3|od-Z

ZH

ynauin) Jeposag

LH

tH

o
H
o
IH
o

HO W&
H

ZH

LH
£H

0330 Y-+

-00€

0aLn0d
1320

g0+

OFT

g+

081

2900
Z31N0g

|
el
[ ]

Y 19LA0D v,
— ik

S0C1

o} | -
L0 0FZ  08F L0Zh 09 L0960 CRLTROmR N+ J-g+

.09

=T
]
¢t

_ uRgFH m._q.—-._l

v-d+

209210

38 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

10)}0\l 5@ ss?|ysnhig 3|od-Z

Hr

mE . | | | | 050

_ | | I B 091000

| | | | T 1590
— 4 n = | | J 181000
En E=n BN B = =]
i | | 1| | . 231000
00E JOFE <081 0Z) 00 L0980 TELAEOMH

“ URGEd FH

-

S § e
i 8
— §
= LH
S 9
— & ¢H
B J
I o
|_|_|_|_| o o
3t H
L |
|_|_|m_-_|_| Ho 8¢
H
o
|_|_|_|_| HO V&
H
B e I
] 1 [ IH
oL ¢H
OFE
N+ | @ | ¥0+ | 008
M| @ | 80+ | 0FT
T+ | @ | g+ | .08l
e | @ | OV | 071
N+ | @ | 0-9+ | .09
e | @ | v+ | L0980

0FE

39 V2.0, 2006-12

Application Note



AP16109

BLDC-Motor "Cookery-Book"

10)}0\l 5@ ss?|yshig 3|od-Z

<00E 0 <081 0L 09  09£/.0 “TLPPOMA

-]
oaLn0nd
1330
191002
£330
231N00

R FH

Hr

§nauin) Jeposag

ZH

LH

£H

-0+

-00€

o

g0+

OFT

g+

081

oY+

S0C1

g+

.09

(|||

v-d+

209210

00E

V2.0, 2006-12

40

Application Note



. AP16109
@ln% BLDC-Motor "Cookery-Book"

Time — Measurement:
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/

Relevant Project:

Mame ¢

*I 01_¥C164CM-Project-Ready-To-Use-According-To-Application-Mote-4P 16102
(102_¢C164CM-DavE-Configuration-and-Reconfigur ation
_|:I 03_XC164CM-1.Experiment-with-Hall-Sensors
(104_¥C164CM-2. Experiment-with-Hall-Sensars
(105_¥C164CM-Run-the-Motar-Manual ly-everything-is-done-in-main-no-isr
106_%C164CM-Run-the-Maotor-automatically-Using-a-menu-Start-Stop-Using-isr
C107_x%C 164CM-Run-the-Motor-Menu-Start-Stop+Showe_Current-Measurement
108_%C164CM-Run-the-Motor-Menu-Start-Stop-Show_Current+Speed
(109_%C164CM-Start-Stop-the-Motor+Increase-Decrease-the-Speed+Show-4ll
110_%C164CM-Start-Stop-the-Motor-Change-Speed+Direction+Show-All
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It is necessary to follow all instructionsin Cookery Book AP16102 (
http://www.infineon.com/upload/Document/AlM/Microcontroller/16bit/ap1610210 XC164CM
Cookery Book.pdf ) step by step, as these will form the basis for the instructions which follow

|ater.

jew Favorites Tools Help |

=Eack v = v @& 2} | Qisearch [EFavories Ehvedia (4| B & =1 G 44

Address |@ bt Ao infineon. corm/upload Docurment/AIM Microcontroller A16bit/ap1610210_XC164Ck_Cookery_Book.pdf j @G
|B-70 -£-@ &6 Ll - B8 As&- = -8 s BOR[E]K < e 1

[Sers - @ IEE DD -

Application Note, V1.0, Oct. 2006

o

Signatures ‘ﬁ’ Comments ﬁ' Thumbnails %Bookmarks'

Microcontrollers

Havar stop thinking

4] 10f123 » M 82Ex1ipain |0 = w9

@ Diore ’_ ’_ ’_ E Laocal intranet

v/

—/

Note:

In the following steps of this document we will expand the “Hello World Application”
(according to Application Note AP16102) with the requirements to drive the BLDC-Motor in
Hall-Sensor-Mode.
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/

Relevant Project:

Mame ¢

(101_$C164CM-Project-Ready-To-Use-according-To-Application-Mote-4P 16102
02 _x¥C164CM-DavE-Configuration-and-Reconfiguration

_I:I 03_XC164CHM-1.Experiment-with-Hall-Sensors

104 HC1R4CM-2, Experiment-with-Hall-Sensors

(105_¢C164CM-Run-the-Motar-Manually-everything-is-daone-in-main-na-isr

(106_{C164CM-Run-the-Motar-Automatically-Using-a- menu-Start-Stop-Using-isr

107 _XC 164CH-Run-the-MMotor-iMenu-Start-Stop+Show _Current-Measurement

108_%C164CM-Run-the-Motor-Menu-Start-Stop-Show _Current+Speed

(109_%C164CM-Start-Stop-the-Motor +Increase-Decrease-the-Speed+Show-4ll

[ 110_%C164CM-Start-Stop-the-Maotar-Change-Speed+Direction+Show- 4l
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Start the program generator DAVE and open your XC164CM .dav DAVE project:

File

Open

Location: C:\XC164CM
Filename: XC164CM .dav

—1=2[X]

File “iew Options Add-Ins Windows 2 . |
hew s aoHE 2

Open project

Lok it | {4 XC164CM

2] HC164CM.day

File name: [C1B4CM. dav

Lef Lo

Files of type: IDAVE project file [*.dav]

IEnmmand Line I

Click Open
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—1=2[X]

JJEHe Wiew Options Add-Ins Windows 2 |

ot - Ded ¢ Awal $

a DAVE XC164CM ( Release v0.3 )

XC164CM

HC164CM CAACIBACMNACT BACH. dav
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Change the Project Settings (configure as you can see in the screenshots):

File
Project Settings

- =] x|

JJEiIe Yiew Options Add-lns Windows 2 |

| O ew crin | 9

= Open Cirl+0

H save s e v0.3 )
Save As..

@ Frint... Cirf+H

4 Generate Code
=ES
1 cabch\abc.day
2 CWCBea-4frwcean-4fr. day
3 Chel0khe 10k, day
4 C:wcledcmbxc 164 m. day
5 ciMestiext_request.dav
fi C:NC1796. day
7 CMC17964C1796, dav
8 CMC17964C 1796, day

Exit

XC164CM

Settingz of the project e.g. Compiler. Frequency
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=1=2[x]

JJEHe Wiew Options Add-Ins Windows 7

ot - Ded ¢ Alwal 9

These basic settings have a major effect on the whaole
configuration and should therefore be set at the beginning
of a project. If any of these settings are recanfigured,

the peripherals actual configuration should be checked.
Do you really want to continue ?

Yos Mo

HC1E4CM CAACIBACMNACT BACH. dav

Click Yes
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System Clock: CPU Clock will be 40 MHz :

System Clock: PLL Input Divider (PLLIDIV) select fin=fosc/1

JJEHe Wiew Options Add-Ins Windows 7

ot - Ded ¢ Awal 9

& Project Settings

General  System Clock | Global Settings | CPUCONT ¢ VECSER | Nates |

fosc [MHz]  |2.000

~ Bypass PLL clock multiplier; the YCO is running PLL VCO Band Contral (FLLYE]
* YCO output frequency 100 .. 150 MHz

— PLL Operation Control [FLLCTRL) Input Fregquency
" Bypasz PLL clock multiplier; the WCO is off ’7

YO clock used, input clock switched off
VL0 output frequency 150 .. 200 MHz

* WCO clock used. input clock connected

r— PLL Irput Diivider (FLLIDIY)

= : Any of your settings which are dependent on the system clock
[fin=foss /1 =|| finlMHa [£000 will be adjusted withaut further notification.

Do you really want to continue ?

r— PLL Output Divider (PLLODIY)

[l =fvco /5 =]  fplMHz]  [20.00 es Mo

HC1E4CM CAACIBACMNACT BACH . day

Click Yes
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System Clock: PLL VCO Band Control (PLLVB) select ® VCO output frequency 150..200 MHz

J_| File Yiew Options Add-lns Windows 2
|- Deld 4 Mo 2
a DAVE XC164CM ( Release v0.3
& Project Settings
o8 @2 -] 2

General  System Clack | Global Setings | CPUCONT /VECSEG | Motes |

fose [MHz]  [3.000

" Bypass PLL clock multiplier; the WCO is running PLLVCO Band Control [PLLYE]
= VL0 output frequency 100 .. 150 MHz

| EVED output frequency 150 .. 200 MHz |

— PLL Operation Control [PLLCTRL] "Inpul Frequency

" Bypass PLL clock multiplier: the YCO iz off

€ L0 clock used, input clock switched off

¢ W0 clack used, input clock connected

—PLL Input Divider [FLLIDIY)

- : Any of vour settings which are dependent on the system clock
|f.n =fosc /1w l firn [MHz] IS'UDU will be adjusted without further notification.
Da you really want to continue 7

— PLL Output Divider (PLLODIV)

prll:fvco.-"5 +]  fplMHz] In.a. es Mo

HC1E4CM CAACIBACMNACT BACH . dav

Click Yes
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The CPU Clock is now 40 MHz:

—1=2[X]

JJEHe Wiew Options Add-Ins Windows 7 |

|lota- Ded ¢ Awal 9

General  System Clock | Global Settings | CPUCONT ¢ VECSER | Notes |

— PLL Operation Control [PLLCTRL]————————— 1~ Input Fregquency
" Bypass PLL clack multgler: the %0 i off fose [MHz]  [3.000
~ Bypass PLL clock multiplier; the YCO is running i~ PLLVCO Band Control [PLLVE]

: : " WCO output frequency 100 .. 150 MHz
€ YO clock used, input clock switched off

+ L0 output frequency 150 .. 200 MHz

* WCO clock used., input clock connected
= VL0 output frequency 200 .. 250 MHz

— PLL Input Divider [PLLIDIW]——————— ~FPLL Multiplication Factor [PLLKLL]
Iﬁn=fgsc,.n’1 v[ fin[MHz]  [2.000 Jtven=fin*25 |  fveolMHz] [200.000

r— PLL Output Divider (PLLODIY)

prll =fvco/5 * l fpll [MHz]

ywztem [CPSYS]

fepu [MHzZ] (40,000

HC1E4CM CAACIBACMNACT BACH. dav

Exit this dialog now by clicking K the close button:
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Reconfiguration of the ASCO:

The configuration window can be opened by clicking the specific block/module.

JJEiIe Wiew Options Add-Ins Windows 2
|low- D=l 4 A oaE 2

@ DAvVE XC164CM ( Release v0.3 )

XC164CM

HCTBACM [ (new praject)
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Module Clock: (do nothing)

—1=2[X]

JJEHe Wiew Options Add-Ins Windows 7 |

ot - Ded ¢ Alwal 2

a DAVE XC164CM ( Release v0.3 )

ynchronous Serial Interface (ASCO)

Pin Selectionl Autobaudl Controll FIFD I Baud Flatel DA I Interruptsl Int. Extenswonl REE I L4
— ASCO Disabled Flag [45CODIS)

' Enable module; the peripheral is supplied with the clock signal

" Digable module; the clack input of peripheral is disabled

~ Input Clock

Input clock of the ASC0 module [MHz] Itoo high

Don’'t bother about it!

HC1E4CM CAACIBACMNACT BACH . dav
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Check / Compare:

Baud Rate: Baud Rate: Required baud rate [kbaud] input 9,600 <ENTER>
Baud Rate: Baud Rate Selection Bit: additionally —if you want: click v" Use fractional divider as
prescaler ...

JJEiIe Yiew Options Add-lns Windows 2

lowm- Dl 4 AHloal g

a DAvE XC164CM ( Release v0.3 )

Q Asynchronous /Synchironous Serial Interface (ASCO)
EX=EE

Maodule Elockl Pin Selectionl Autobaudl Eontroll FIFO o D I Intenuptsl Irit. Extenswonl FEC LI_’l
 Baud Fate Selection Bit (BRS] £ Fractional Divider [FDE]——— Baud Rate Generatar Run Control [R]———

& Addtionally reduce seral clock to 2
" Disable baud rate generatar
€ Addtionally reduce senal clock to 3
' Enable baud rate generator
¥ Use fractional divider as prescaler for baud rate timer [FDE)

~Baud Rate

Fequired baud rate [kbaud] IS,BDD Real baud rate [kbaud] IS,BDD

Fractional divider [n # 512] |1 16 Percentage of deviation [%]  |0.001
Min. baud rate [baud] IU.595 Reload wvalue (RL] IDKDDRA
Max. baud rate [Mbaud] IZ,EDD

HC1E4CM CAACIBACMNACT BACH. dav

Note:
Validate each apha numeric entry by pressing ENTER.

Exit this dialog now by clicking ™ the close button.
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Reconfigure Timer T7 in CAPCOM 2:

The configuration window can be opened by clicking the specific block/module.

JJEiIe Wiew Options Add-Ins Windows 2
o - Dl 4 H == 2

@ DAvE XC164CM ( Release v0.3 )

XC164CM

XC16ACM [ (new praject)
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Timer 7/8: Timer 7 Registers: Overflow [ms]: insert 1000 <ENTER> (for 1 second)

—1=2[X]

JJEHe Wiew Options Add-Ins Windows 7 |

|lota- Ded ¢ Awal 9

a DAVE XC164CM ( Release v0.3 ) L ll
@& Capture / Compare Unit 2 (CAPCOM2) ll
28] ot - 2

Module Elockl Contiol {1 Ehannelsl Intenuplsl Int. Extensionl PEC I Functionsl Parametersl Nolesl
— Timer 7 Mode [T?M]——————— [~ Timer 7 Input Selection [T71]
£ e Pisscaler [Modle Clock #1024 [Resolution: 25,600 ps) = |

 Counter mode

— Timer 7 Start Contral————————— [~ Timer 7 Register
initi i Timer 7 reload regish
W Start T7 after initialization [T7R] Dverflaw [ms] I999,98?2DDD | [EIIFE"S[_T?IEUET_] TEgister [ corn

— Interupt Control——————————— . .
Timer 7 1egister
\ {CE2. 7] 046764

IV Enable T7 interupt [IE)

& Timer mods

Prezd IModuIe Clock / 8 [Resolution: 0,200 ps] ;I

— Timer 8 Mode [T8M)]———— ~ Timer YSelection [T&l

 Counter mode

\

— Timer 8 Start Control————————— ~ Timer cl
[~ Start T8 after initialization (T 3R] Timer 8 reload register
Over 131072000 (CC2 TEREL) 00000

r Interrupt Control

Timer 8 register
" Enable T8 interrupt (IE) (CC2.T8) 0x0000

XC164CM | CAHE1B4CM 6 \

DAVE calculates automatically the
nearest possible solution (999,98 ms)
for the inserted value (1000 ms) -
accordingly to the selected Timer 7
configuration.

Exit this dialog now by clicking 8 the close button.
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Reconfigure Port 1L :

The configuration window can be opened by clicking the specific block/module.

JJEiIe Wiew Options Add-Ins Windows 2
o - Dl 4 H == 2

& DAvE XC164CM ( Release v0.3 )

XC164CM

XC1EACM [ (new praject)
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Ports: click Configure Port 1L

=1=2[X]

JJEHe Wiew Options Add-Ins Windows 7

|lota - D % #losE 2
a DAVE XC164CM ( Release v0.3 )

1 rallel Ports

b ) e | 2

Parts |Functi0ns| Parametersl Notesl

Canfigure Part 1H Configure Port 1L

Configure Port 3 Configure Port 5

Configure Port 3

HC1E4CM CAACIBACMNACT BACH . dav
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Ports: click O Configure Port 1L

Port 1L: Functionality: click to unselect [J Use P1L.1 asgeneral 10

Ports: click [ Configure Port 1L

Port 1L: Functionality: click to unselect 0 Use P1L.3 asgeneral 1O

Ports: click O Configure Port 1L

Port 1L: Functionality: click to unselect [ Use P1L.5 asgeneral 10

Ports: click [0 Configure Port 1L

Port 1L: Functionality: click to unselect 0 Use P1L.7 as general 1O

JJEiIe Wiew Options Add-Ins Windows 2

|l - D 4 A oal 9

@ DAVE XC164CM ( Release v0.3 )
& Parallel Ports

@ Configure Port 1L
o8| @ -] 2

Functionality: Diirection: Output ' alue:
I~ Use P1L.0 as general 10 @& 7 Out I~ | high
I~ Use P1L1 as general IO @& 7 Out 3 I~ | high
I~ Use PIL2 as general 10 Ll [ I~ high
I~ Use P1L.2 as general 10 = | € Out I high
[~ Use P1L.4 as general 10 & |5 ) Out I Figh
I~ Use P1L5 as general IO @& 7 € Out I~ | high
I~ Use P1LE as general 10 @& 7 € Out I~ | high
I~ UsePI1L7 as general IO Lo [ I high

#C164CH CARCTEACMNACT B4CH. day

Exit this dialog now by clicking K the close button.

Exit this dialog now by clicking ™ the close button.
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Configuration of the CAPCOMG6 (configure as you can see in the screenshots):

The configuration window can be opened by clicking the specific block/module.

JJEiIe Wiew Options Add-Ins Windows 2
|lom- D=l 4 Ao ?

¥ DAVE XC164CM ( Release v0.3 )

XC164CM

XC164CM |C:\><C1B4CM\XC1B4CM.daV
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CCUG6: Module Clock: CCUG6 Disabled Flag: click ® Enable module

=1=2]X]

JJEHe Wiew Options Add-Ins Windows 2 |

ot - Ded ¢ Awal 9

@ DAVE XC16¢ { Release v0.3 )
a Capture / Compare Unit 6 (CCUGB)

todule Clock |F'in Eontroll Timer12| Timer13| Pt Channell Ehannels' Trap / Interrupt Control Intenuptslﬂ_’l

r— CCUEB Disabled Flag [CCEDIS)

E?Enable module; the peripheral is supplied with the clock signat

" Disable maodule; the clock input of peripheral is disabled

— Input Clock,

Input clack of the CCUE module [MHz] |4D

HC164CM CAACIBACMNACT BACH. dav
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Pin Control:
Pin Control:
Pin Control:
Pin Control:
Pin Control:
Pin Control:
Pin Control:
Pin Control:
Pin Control:
Pin Control:

CCuUe:
CCuUe:
CCuUe:
CCuUe:
CCuUe:
CCuUe:
CCuUe:
CCuUe:
CCuUe:
CCuUe:

Control of
Control of
Control of
Control of
Control of
Control of
Control of
Control of
Control of
Control of

Pin CC60: click ® Use pin CC60 as output

Pin CC61: click ® Usepin CC61 as output

Pin CC62: click ® Use pin CC62 as output

Pin COUT63: click v Use pin COUT63 as output
Pin COUT60: click v Use pin COUTG60 as output
Pin COUT 61: click v Use pin COUT61 as output
Pin COUT 62: click v Use pin COUT62 as output
Pin #CC6POS0: click v Use pin CC6POS0 as input
Pin #CC6POSL: click v Use pin CC6POS1 as input
Pin #CC6POS2: click v Use pin CC6POS2 as input

J_| Eile Yiew Options Add-lns Windows 2
lew-Deld 4 Mo 2
a DAVE XC164CM ( Release v0.3 )
@& Capture / Compare Unit 6 (CCUB)

[| s
Module Clack | P

1L.0

" Pin CCED iz not used

= Use pin CCEO as input

E Use pin CCEO az output

— Control of Pin

0|| Timer12| Timer13| tulki Channell Ehannelsl Trap ¢ Intermupt Eontroll Intenuptslﬂ_’l

— Control of Pin CCE1 [P1L.2]
" Pin CCE iz not used
= Use pin CCE1 as input
E Use pin CCE1 az output

— Control of Pin CCE2 [P1L.4)
" Pin CCE2 iz not used
" Usze pin CCB2 az input
E Usze pin CCEZ as output

r Control of Pin COUTED (P1L.1)
Uze pin COUTED as output

— Control of Pin COUTET [P1L.3)
Usze pin COUTET as output

r~ Control of Pin COUTEZ (P1L.5)
Usze pin COUTEZ az output

~ Cortral of Pin #CCEPOS0 (P1H.0)
Use pin HCCEPOSO as input

~ Cortral of Pin #CCEPOST (P1H.1)
Use pin #CCEPOST as input

— Control of Pin COUTEZ (P1L.E)
Usge pin COUTE3 as output

~ Contral of Pin #CCEPO52 (P1H.2)
Use pin #CCEPOS2 as input

HC164CM

Application Note
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Timer T12 Configuration:

CCUG6: T12: Input selection (T12CLK): Input selection: select fcpu/256 (Resolution: 6,400 1s)
CCUG6: T12: Timer Operation Mode: click/check ® Edge aligned mode: count up

CCUG6: T12: Timer 12 Start Control: click v Start T12 after initialization

CCUG6: T12: Timer 12 Period: Period register (T12PR) insert OXFFFF <ENTER>

JJEiIe Yiew Options Add-lns Windows 2

lowm- Dl 4 AHloal g

a DAVE XC164CM ( Release v0.3 )

[

todule Elockl Pin Cantrol £ | Timer13| tulki Channell Ehannelsl Trap ¢ Intermupt Eontroll Intenuptsl it I r

Start T12 after initialization

Input selection Ifcpu / 286 [Resolution: 6,400 ps) LI [T12R5)

— Input Selection [T12CLK] " Timer 12 Start Contral

— Timer 12 Single Shaot Contral———————————————————— ~ Timer 12 Period [T12PR]

™ Enable single shot mode [T1255C) Feriod [ms] 419.430400

712 Operating Mode [CTM]————————————— || Periodregister [T12PR]  [04FFFF ‘
' Edge aligned mode: count up

" Center alighed mode: count up/down - Dead Time Control

r— Interrupt Contral Dead time [ps] IBADD

™ Enable interrupt for T12 period match [ENT12PM)
Diead time register [DTH) IDKD‘I

™ Enable intermupt for T12 one match ([EMT120k)

HC164CM CAACIBACMNACT BACH. day
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Timer T13 Configuration:

CCUG: T13: Input Selection: Input selection select fcpu/2 (Resolution: 0,050 ps)
CCUG6: T13: Timer 13 Start Control: click v Start T13 after initialization (T13RS)
CCUG6: T13: Timer 13 Period: insert 50000 <ENTER> (Period [ps] = 50,000000)

_ =] X
J_| Eile Wiew Options Add-Ins Windows 2 |
o - D 4 H = 2
a DAVE XC164CM ( Release v0.3 )
/ Compare Unit 6 (CCUB)
|28 ot | 2

Module Elockl Fin Eontroll Timer 12 | huilti Channell Ehannels' Trap ¢ Interrupt Eontroll Intenuptsl il I i

— Input Selection [T13CLE) Timer 13 Start Control

Input selection IfCDu /2 [Resolution: 0,050 ps) LI ‘ a—t.lagg;]g SIEMIEIERNE,

— Timer T13 Trigger Event Control [T13TEC)

Trigger contral IDisabIe trigger control

— Timer T13 Trigger Event Direction [T13TED]

Direction contral IStart T13 while T12 iz counting up

— Timer 13 Single Shot Contral———————————————— Timer 13 Period [T13FR]

™ Enable single shot mode (T1355C)

Period [us] ISD,DDDDDD |

r— Interrupt Contral
™ Enable intsrupt for T13 period match (EMT123PH)

™ Enable interrupt for T13 compare match [EMT13CM) Petiod register (T13PR) ID“U:BU

HC164CM CAACIBACMNACT BACH. dav
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infineon

CCUG6: Multi Channel:
CCU6: Multi Channel:
CCUG6: Multi Channel:
CCU6: Multi Channel:
CCUG6: Multi Channel:
CCU6: Multi Channel:

Multi Channel Mode Control: click v Enable multi channel mode
Switching Selection: click ® Transfer on correct hall event

Interrupt Control: click v* Enable interrupt for correct hall event
Interrupt Control: click v" Enable interrupt for wrong hall event

Hall Sensor Control: click v Enable hall sensor mode

Switching Synchronization: click ® Synchronisation on T13 zero match

JJEiIe Yiew Options Add-lns Windows 2

lewm- Dl 4 AHloal 2

a DAVE XC164CM ( Release v0.3 )
ompare Unit 6 (CCU6)

[

Madule Clock | Pin Cantrol | Timer 12| Timer 13 £}

— Multi Chanrel Mode Cantral

Enable multi channel mode [MCMEM]

—Hall Senzor Control

Enable hall sensor mode ([CCUE_T12MSEL]

— Switching Selection [SWSEL]
= Mo trigger request will be generated
E Transfer on comect hall event
" Transfer on T13 period match [while counting up]
" Transfer on T12 ane match [while counting down)
= Transfer on T12 channel 1 compare match

= Transfer on T12 period match

r Switching Synchronization [SWSYM)

" Direct transfer
E Synchronization on T13 zero match

Synchronization on T12 period match
[while counting up)

— Interrupt Control
Enable interrupt for comect hall event [EMCHE]

~ |DLE Control

r Enable the autamatic entering of the idle state

[EMIDLE)

Enable interrupt for wrong hall event [ENWHE]

HC164CM CAACIBACMNACT BACH. day
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Reqister Information / Additiona Information:

Multi-Channel Mode:

The Multi-Channel mode offers the possibility to modulate all six T12-related output signals with

oneinstruction.

The bitsin bitfield MCMOUT.MCMP are used to specify the outputs which may become active.

SWSYN

!

SW Update, STRMCM
T12_ZM

T13_ZM

0 —»

Corr. Hall Evt. CM_CHE —»
T13_ PM —»

T12_OM —»

CM_61_UP —»

T12. PM —»

MUX

[

SWSEL

Application Note

Shadow Register
MCMOUTS.MCMPS

Shadow Transfer U

Synchro-
nization

State Bit
Outputs

71

Switching
> MCM_ST o 7

U

Register
MCMOUT.MCMP
1 1 1 1

!

—»

Modulation Control

F S F NF NV NF NF N
h ADb _ADBb _Ab _ABb _Ab A

Output Pins CCEx/COUT6x
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Reqister Information / Additiona Information:

Hall Sensor Mode:

For Brushless DC-Motors, usually the Multi-Channel Mode is used, as the modulation
patterns need to be output to properly control the motor. These patterns need to be
output in relation to the angular position of the motor. For this, usually Hall sensors or
Back-EMF sensing are used to determine the angular rotor position. The CAPCOM6
provides three inputs, CC6POS0 ... CC6POS2, which can be used as inputs for the Hall
sensors or the Back-EMF detection signals.

Thereis astrong correlation between the motor position and the output modul ation
pattern. When a certain position of the motor has been reached, indicated by the
sampled Hall sensor inputs (the Hall pattern), the next, pre-determined modulation
pattern has to be output. Because of different machine types, the modulation pattern for
driving the motor can vary. Therefore, it iswishful to have awide flexibility in defining the
correlation between the Hall pattern and the corresponding modulation pattern.

The CAPCOMG6 offers this by having aregister which contains the actual current Hall
pattern (CURH), the next expected Hall pattern (EXPH) and the corresponding output
pattern (MCMP). A new modulation pattern is output when the sampled Hall inputs
match the expected ones (EXPH). To detect the next rotation phase (segment for block
commuitation), the CAPCOMG6 monitors the Hall inputs for changes. When the next
expected Hall pattern is detected, the next corresponding modulation pattern is output.

SW Write SW Write SW Write
CURHS EXPHS MCMPS Register
| | | | | | | | | MCMOUTS
Shadow ll il il Shadow
Transfer —— | \/ I—VV V |&—— Transfer
CM_CHE lL il iL MCM_ST
CURH EXPH MCMP Register
| | | | | | | | | MCMOUT
o N
C; . © U
% — Fh To Qutput
W %_ Modulation
% N m
Ob 4 ,. Correct Hall Event
T CM_CHE
HCRDY | Comb.
Logic
Wrong Hall Event
HCRDY —» —» CM_WHE
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CCUG: Channels: click Configure Channel O:

JJEHe Wiew Options Add-Ins Windows 7

ot - Ded ¢ Aol 9

a DAVE XC164CM ( Release v0.3 )
ompare Unit 6 (CCUB)

todule Elockl Fin Eontroll Timer12| Timer13| Multi Channel - Channels | Trap £ Interupt Eontroll Intenuptsl il I L

— Charinel

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3

HC164CM CAACIBACMNACT BACH. dav
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CCUG6: Channels: Configure Channel O:
Mode Selection: Mode Selection for Capture / Compare Channel 0: check Hall sensor mode

JJEiIe Yiew Options Add-lns Windows 2

lewm- Dl 4 AHloal g

a DAVE XC164CM ( Release v0.3 )
@& Capture / Compare Unit 6 (CCUB)

A= Q Configure CCU6 Channel 0
taodul “m| 3
—Ch
Made Selection | b odulation Control for ECBDI Modulation Contral for EDUTBDI Enntroll
— Mode Selection for Capture ¢ Compare Channel 0 [MSELED)

" Dizable capture and compare modzs

Compare mode 1 [uze pin CCED &8 aufput]

Campare mode 2 [uze pin EOUTED as autput]

Eompare mode 3 [uze pine EEEN and EOUTEN a5 autpot]
[ouble register capture made 1 [use pin CCED as input]

[ouble register capture made 2 [use pin CEED as input]

[ouble register capture made 3 [use pin CCED as input]

[ouble register capture made 4 (use pin CCED as input]

BTy Sy oy Yy

Hall sensor mode [use pin BCCPOSO as input]

Hysteresiz like cantrol mode with dead time generation (Use pitt HECROSD a2 input]
ALl input capture mode 1 [Use pins CCE0 and HECPOSO az input]

ALt input capture mode 2 [use pine CEED and HECROSH as input]

Fulti imput capture mode 3 [use pine EEE0 and HECRHST a2 input]

ulti input capture mode 4 [use pins CEE0 and HECRES0 a2 input]

Ml imput capture made & (use pins CEE0 and HECRHSD a2 input]

DY Yy

HC164CM CAACIBACMNACT BACH. dav
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CCUG6: Channels: Configure Channel 0: Modulation Control for CC60:
Trap Control for CC60: click v* Enable the trap functionality of the output pin CC60
(Enable the TRAP functionality for emergency shut down)

-1=2[X]

JJEHe Wiew Options Add-Ins Windows 7

ot - Ded ¢ Awal 9

a DAVE XC164CM ( Release v0.3 )
a Capture / Compare Unit 6 (CCUG)

s @& Configure CCUG6 Channel O

Mode Selectio Modulation Contral for COUTED I Enntrnll

— T13 Modulation Contral for CCED
[~ Enable T13 modulation for CCEO [T13MODEN)

— T12 Modulation Control for CCEO
I~ Erable T12 modulatior for ECEO(T12MODERN]

— Passive State Select [CCEOPS)
= The compare output CEGD drives passive level
while EEEOST iz 0

r The compare output CEED drives passive level r The CCEO output can deliver the FiaM generated
while EEBOST iz 1" by T12ar T13

— Multi-Channel Contral for CCEO [MCMPS)
f+ Set the CCBO output to the passive state

— Compare Output Caontrol for CCE0 [PSL)

— Trap Cantral for CCEO
{* The passive level of CCBO autput is '0°

Enable the trap functionality of the autput pin
CCEO [TRPEN]

= The passive level of CCED output iz 1!

HC1E4CM CAACIBACM L5
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CCUG6: Channels: Configure Channel 0: Modulation Control for COUT60:
Trap Control for COUT60: click v Enable the trap functionality of the output pin COUT60

CCUG6: Channels: Configure Channel 0: Modulation Control for COUT60:
T13 Modulation Control for COUT60: click v* Enable T13 modulation for COUT60

CCUG6: Channels: Configure Channel 0: Modulation Control for COUT60:
Multi-Channel Control for COUTEQ: click v* The COUT60 output can deliver the PWM generated
by T12 or T13

18X

JJEiIe Yiew Options Add-lns Windows 2

lewm- Dl 4 AHloal g

a DAVE XC164CM ( Release v0.3 )
@& Capture / Compare Unit 6 (CCU

M Q Configure CCU6 Channel 0

o o] 9t | 2

Mode Selectionl M adulation Cantral for CCE0 | Modulation Conbeol for COUTED | Enntroll

— T12 Modulation Control for COUTE0——————————— - T13 Modulation Control for COUTED
el Enable T12 modulation for COUTE0 (T13MODEN]

r— Passive State Select [COUTEOPS) r— Multi-Channel Control for COUTED (MCMPS]

* I\m:gggg;oi:t%yt COUTE0idives passive [Evel = Set the COUTEO output ta the passive state

The compare output COUTED dives passive [evel E The COUTED output can deliver the Piadhd
while CEEOST 2 ' generated by T120r T13

r— Trap Control for COLITEO r— Compare Output Control for COUTED [PSL)

% The passive level of COUTED output iz ‘0"

Enable the trap functionality of the output pin
COUTED [TRPEM)

(" The passive level of COUTED output iz '1'

Low Side Switch
Modulated by

CAPCOMG6 Timer 12 &
CAPCOM6 Timer 13

HC164CM CAACIBACMNACT BACH . dav

Exit this dialog now by clicking 8 the close button.
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CCUG: Channels: click Configure Channel 1:

=1=2]X]

JJEHe Wiew Options Add-Ins Windows 7

ot - Ded ¢ Aol 9

a DAVE XC164CM ( Release v0.3 )

a Captur ompare Unit 6 (CCUB)
= 2

todule Elockl Fin Eontroll Timer12| Timer13| Multi Channel - Channels | Trap £ Interupt Eontroll Intenuptsl il I L

— Charinel

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3

HC164CM CAACIBACMNACT BACH. dav
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CCUG6: Channels: Configure Channel 1:
Mode Selection: Mode Selection for Capture / Compare Channel 1: check Hall sensor mode

JJEiIe Yiew Options Add-lns Windows 2

lom-D2l ¢ HosE 2
a DAvVE XC164CM ( Release v0.3 )

[ @ Configure CCU6 Channel 1
[| |8 et [ 2

Modulation Cantrol for CCE1 I Modulation Control for COUTE1 | Control I
— Mode Selection for Capture / Compare Channel 1 [MSELE1]

" Dizable capture and compare modes

Compare mode 1 [uge pinCEE] a5 output]

Compare mode 2 (uze pin COUTET 22 autput]

Compare mode 3 [uge pins CCE] and COUTE] a2 autput]
[Dauble register capture mode 1 [uze pin CEE] a2 input]
[ouble register capture mode 2 [use pin CEE] as input]
[auble register capture mode 3 [use pin CEET as input]

[ouble register capture made 4 [uze pin CCET a2 input]

-
-
-
5
2
=
-
&

Hall senzor mode [use pin #CCPOST az input]

Husteresiz like contral made with dead time generation (use pin BEERDST & input]
Fultiimput capture made 1 [use pine CCE] and HCCROST a2 input]

Multiinput capture made 2 [uze pins CCE] and HCCPOST &z input]

fAulinput capture mode 3 use pins CCE] and HECREST as input]

Aultrinput capture mode 4 [use pins CCET and HECPEST a8 input]

fultiinput capture mode 5 (Use pins CCET and BECPDST as nput]

DD D
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CCUG6: Channels: Configure Channel 1: Modulation Control for CC61:
Trap Control for CC61: click v Enable the trap functionality of the output pin CC61
(Enable the TRAP functionality for emergency shut down)

—1=2]X]

J_| Eile Wiew Options Add-Ins Windows 2
|low- D Hl 4 Ao 2
a DAVE XC164CM ( Release v0.3 )

[ a Configure CCU6 Channel 1
|| o8] &tz -] 2

odulation Control for COUTE] | Eontroll

Mode Selection

 T13 Modulation Control for CCE1
[~ Enable T13 modulation for CCE1 [T13MODEN]

112 Modulation Contral for CCE1
I Enable 112 modulation far ECET [T12MODEN]

— Passive State Select [CCET1PS)
e The compare output CCE] drives passive level
while CEETET 1= '0°

The compare output CCE] drives passive level The CCE1 output can deliver the P/t generated
while CEETST is 1 by T12ar T13

r— bulti-Channel Control for CCE1 [MCMPS)
{* Set the CCR1 output to the passive state

i~ Trap Control for CCE1

r— Compare Dutput Control for CCE1 [PSL]

{* The passive level of CCET autput is '0°

Enable the trap functionality of the output pin
CCE1 [TRPEN]

(" The passive level of CCE1 autput iz 1!

CAACIBACMNACTBACH . dav
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CCUG6: Channels: Configure Channel 1: Modulation Control for COUT61.:
Trap Control for COUT61: click v* Enable the trap functionality of the output pin COUT61

CCU6: Channels: Configure Channel 1: Modulation Control for COUT61.:
T13 Modulation Control for COUT61: click v* Enable T13 modulation for COUT61

CCUG6: Channels: Configure Channel 1: Modulation Control for COUT61.:
Multi-Channel Control for COUT6L: click v* The COUT61 output can deliver the PWM generated
by T12 or T13

=18

JJEiIe Yiew Options Add-lns Windows 2

lew- Dl 4 Mo 2
a DAvVE XC164CM ( Release v0.3 )

[ @ Configure CCU6 Channel 1
[| |8 et [ 2

Mode Selection | Modulation Control for CCE1 | Modulation Conirol for COUTET | Cantral |
- T12 Modulation Cortrol for COUTE1————————— = T13 Modulation Contrel for COUTET
e e T Enable T13 modulation for COUTET (T13MODEN]

r— Passive State Select [COUTETPS) — Multi-Channel Control for COUTET [MCMPS)

~ I\.nﬁecgr[jnsp?ée'[oigt%yt LCOUTED drives passive [vel ™ Setthe COUTET output to the passive state

Tihe compare output COWUTET dives passive level E The COUTET output can deliver the Piw/hd
while CEETST) 21" generated by T12or T13

i~ Trap Contral for COUTET r— Compare Output Control for COUTET [PSL)

{* The passive level of COUTET output iz '0°

Enable the trap functionality of the output pin
COUTET [TRPEM]

= The passive level of COUTET output iz 1!

Low Side Switch

Modulated by

CAPCOMG6 Timer 12 &
GBI v CAPCOMG6 Timer 13
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CCUG6: Channels: Configure Channel 1: Control:
Interrupt Control: click v Generate interrupt in compare mode if a compare match has been
detected while T12 is counting up, or in capture mode ...

J_| Eile Wiew Options Add-Ins Windows 2
|low- D Hl 4 Ao 2
a DAVE XC164CM ( Release v0.3 )

[ a Configure CCU6 Channel 1
IEX=EE

— Dead Time Control Dty Cycle
Fequired duty cycle [%] I‘I 00,00

™ | Eniable dead time generation [DTET] Real duty cycle [%] |1 00,00

Compare register
[CCUE_CCE1SR) IU”UUUU

 Intermupt Control
Generate interrupt in compare mode if a compare match has been detected while T12 is counting up,
of in capture mode if & rizing edge has been detected at the pin CCE1 [EMCCETR]

Generate interrupt in compare mode if a compare match has been detected while T12 iz counting down,
of in capture made if & faling edge haz been detected at the pin CCE1 [ENCCETF]

HC1E4CM CAACIBACMNACTBACH . dav

Exit this dialog now by clicking ™ the close button.
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CCUG: Channels: click Configure Channel 2:

=1=2]X]

JJEHe Wiew Options Add-Ins Windows 7

ot - Ded ¢ Aol 9

a DAVE XC164CM ( Release v0.3 )

a Captur ompare Unit 6 (CCUB)
= 2

todule Elockl Fin Eontroll Timer12| Timer13| Multi Channel - Channels | Trap £ Interupt Eontroll Intenuptsl il I L

— Charinel

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3

HC164CM CAACIBACMNACT BACH. dav

Application Note 82 V2.0, 2006-12



T AP16109
@l I'Ieo/l'l BLDC-Motor "Cookery-Book"

CCUG6: Channels: Configure Channel 2:
Mode Selection: Mode Selection for Capture / Compare Channel 2: check Hall sensor mode

JJEiIe Yiew Options Add-lns Windows 2

lewm- Dl 4 AHloal g

a DAVE XC164CM ( Release v0.3 )

Modu “m|

—Ck
Modulation Contral for EEB2| odulation Contral for EDUTB2| Eontroll

— Mode Selection for Capture / Compare Channel 2 [MSELEZ2)

= Dizable capture and compare modes

Compare mode 1 [use pin EEEZ a3 autput]

Caompare mode 2 [uze pin COUTEZ as autput]

Compare mode 3 [Uze pine EEGZ and COLUTEZ a5 autpt]
[ouble register capture made 1 [uze pin CCEZ a3 input]

[ouble register capture made 2 (uze pin CCEZ a3 input]

Double register capture made 3 (uze pin CEEZ Az input]

[ouble register capture made 4 (uze pin CCEZ as input]

WS Y Y Y N

Hall sensor mode [use pin HCCPOS2 as input)

Hysteresiz like cantral mode with dead time generation [use pin BEEPOS2 as input|
fuli input capture mode 1 [use pine EEEZ and HEERPASE as input]

Multi input capture mode 2 [use pine ECEZ and HECROSE a2 input]

Multiinput capture mode 3 (uze pins CCEZ and HECROSE a2 input]

Multiinput capture made 4 (uze pine ECEZ and HECRHSE a2 input]

Il imput capture mode 5 (use pine CCEZ and HECRHSE &z input]

AN YN
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CCUG6: Channels: Configure Channel 2: Modulation Control for CC62:
Trap Control for CC62: click v' Enable the trap functionality of the output pin CC62
(Enable the TRAP functionality for emergency shut down)

-1=2[X]

J_| Eile Wiew Options Add-Ins Windows 2
lowm- Dl 4 a1l 2

a DAVE XC164CM ( Release v0.3 )
a Capture / Compare Unit 6 (CCUG)

Modu “m|

—Ck

Mode Selection odulation Contral for EDUTB2| Eontroll

113 Modulation Cortral for CCE2
I Enable T13 modulation for CCE2 (T13MODEN]

— T12 Modulation Contral for CCE2
[ Enable T12 madulation for CEEZ (T12MODEN]

— Passive State Select [CCE2PS) — Multi-Channel Contral for CCE2 [MCMPS)

(o I\lm:grcnggée-rnigt%yt L2 diives passive [Evel ¥ Set the CCE2 output to the passive state

The compare output CEEZ dives passive level The CCEZ output can deliver the P generated
while EEEZST iz 1" by T12ar T13

r— Compare Output Control for CCE2 [PSL]

— Trap Control for CCE2

Enable the trap functionality of the autput pin (&' The passive level of CCB2 output is 0

CCR2 [TRPEN)

" The passive level of CCB2 autput is "1

HC1E4CM CAACIBACMNACT BACM . dav
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CCUG6: Channels: Configure Channel 2: Modulation Control for COUT62:
Trap Control for COUT62: click v* Enable the trap functionality of the output pin COUT62

CCU6: Channels: Configure Channel 2: Modulation Control for COUT62:
T13 Modulation Control for COUT62: click v* Enable T13 modulation for COUT62

CCUG6: Channels: Configure Channel 2: Modulation Control for COUT62:
Multi-Channel Control for COUT62: click v The COUT62 output can deliver the PWM generated
by T12 or T13

-1=2[X]

JJEHe Wiew Options Add-Ins Windows 7

ot - Ded ¢ Awal 9

a DAVE XC164CM ( Release v0.3 )
a Capture / Compare Unit 6 (CCL
yisseennd

_JJ m| Configure CCU6 Channel 2
Modu“m| T TER v| P

Mode Selection | Madulation Control for CC62 § Modulation Coniral for COUTEZ | Contral |

— T12 Modulation Cantrol for COUTE2—————————— - T13 Modulation Control for COUTE2
P Enabls T13 modulation for COUTE2 (T13MODEN]

— Passive State Select [COUTEZPS) r— Multi-Channel Control for COUTEZ [MCMPS]

(o I\lm:grcnggée-rnigt%yt COUTES drives passive [evel " Set the COUTE2 output ta the passive state

The compare output COUTEZ dives passive [evel
while EEE2ST iz 1!

E The COUTEZ output can deliver the Pradhd
generated by T12 or T13

r— Trap Control for COUTEZ

— Compare Output Control for COUTEZ [PSL)
{* The passive level of COUTE2 autput iz '0°

Enable the trap functionality of the autput pin
COUTEZ [TRPEM]

" The passive level of COUTE2 output iz '1*

Low Side Switch
Modulated by

BT CAPCOMG6 Timer 12 &
CAPCOM6 Timer 13

HC1E4CM

Exit this dialog now by clicking K the close button.
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CCUG: Channels: click Configure Channel 3:

=1=2]X]

JJEHe Wiew Options Add-Ins Windows 7

ot - Ded ¢ Aol 9

a DAVE XC164CM ( Release v0.3 )

a Captur ompare Unit 6 (CCUB)
= 2

todule Elockl Fin Eontroll Timer12| Timer13| Multi Channel - Channels | Trap £ Interupt Eontroll Intenuptsl il I L

— Charinel

Configure Channel 0

Configure Channel 1

Configure Channel 2

Configure Channel 3

HC164CM CAACIBACMNACT BACH. dav
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CCUG6: Channels: Configure Channel 3:
Control: Compare Timer 13 Output Control: click v Enable alternate output function COUT63 for
the PWM signal generated by T13

CCUG6: Channels: Configure Channel 3:
Duty Cycle: Required duty cycle [%]: insert 50 <ENTER>

JJEiIe Yiew Options Add-lns Windows 2

lewm- Dl 4 AHloal g

a DAvVE XC164CM ( Release v0.3 )
@& Capture / Compare Unit 6 (CCUB)

Q Configure CCU6 Channel 3

r— Compare Timer 13 Output Control———————————— 1~ Dty Cicle
Enable alternate output function COUTES for the Required duty cycle [

Pu/M sianel generated by T13 (ECT130) ids S

— Trap Control for COUTE3—————————————— Feal duty cycle [%] I5D'DD

Enable the trap functionality of the output pin Compare register l—
r COUTES [TRPEN13) [EEUDE_EEEQBSH] 1

— Passive State Select [COUTE3PS] 1~ T13 Modulation Control [T131M]
& The compare output COUTES drives passive level
while CCE3ST iz '0°

The compare output COUTES drives passive level
while CCE35T is 1"

% T13 output iz not inverted

= T13 output iz inverted for further modulation

— Compare Output Control for COUTES [PSLES]
{* The passive level of COUTE3 output iz ‘0"

(" The passive level of COUTES output iz 1"

HC1E4CM CAACIBACMNACT BACH. dav

Exit this dialog now by clicking 8 the close button.
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CCUG6: Trap/Interrupt Control: click Interrupt Configuration

-1=2[X]

JJEiIe Wiew Options Add-Ins Windows 2 |

low- D £ A oal 9

Module Clock I Pin Control I Timer 12 I Timer 13 I Fulti Channel I Charnels Inlenuplsl 4 I L4

r— Control of pin #CTRAP [PIL7]—————— [~ Trap Pin Control [TRPFPEM)

% A trap can only be generated by S by setting bit TRPF
I Use pin BCTRAP as input
{7 & trap can be generated by St ar by $ETHSE = 0}

— Trap Mode Control [TRPMO/TRPRT)

{+ The trap state is left when a zero-match of T12 [while counting up) is detected [synchronization to T12)
(" The trap state is left when a zero-match of T13 is detected [synchronization to T13)

= The trap state is left immediately without any synchronization to T12 or T13

— Trap Mode Control [TRPMZ2)
{+ Bit TRPFF is automatically cleared by HYW [according to TRPPEN, TRPMO and TRPK1)

" The trap state can be left as zoon as bit TRPF iz reset by S%W [according to TRPPEN, TRPMO and TRPR1)

 Trap Interupt Control——————————————  ~ Inenupt Control and Inermupt Mode Pointer Configuration

I~ Enable trap interrupt [ENTRFPF] Interrupt Configuration

#C164CH CARCTEACMNACT B4CH. day
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CCUG: Trap/Interrupt Control: click Interrupt Configuration
Interrupt Control 1: Interrupt Control: click v Enable other interrupts/ node 10
(Enable other Interrupts for Hall Sensor)

JJEHe Wiew Options Add-Ins Windows 7

ot - Ded ¢ Awal 2

a DAVE XC164CM ( Release v0.3 )
a Capture / Compare Unit 6 (CCUG)

_J @ Configure CCU6 Channel O

| Interrupt Control 2 I

— Internipt Control

Enable other interrupts / node 10 [IE] ™ Enable T12 interrupts / node 12 [IE)

™ Enable emergency interrupts / node 1 [IE) ™ Enable T13 interrupts / node 13 [IE)

— Internupt Mode Pointer for Channel O Intermipts (INPCCEQ)

Mode selection I\ntenupt node 10 iz selected Ll

—Intermupt Made Pointer for Channel 1 Interupts (INPCCET)

Mode selection I\ntenupt ninde |0 iz selected

— Intermipt Mode Paointer for Channel 2 Interupts (INPCCEZ)

Mode selection I\nlenupl node |0 iz selected

HC1E4CM CAACIBACMNACTBACH . dav

Exit this dialog now by clicking ™ the close button.
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CCUG: Interrupts: drag and drop CCUG6 IO INT to Level 11, Group O

15[ X]

JJEiIe Wiew Options Add-Ins Windows 2

|- D 4 A oal 9

@ DAVE XC164CM ( Release v0.3 )

: g Capture / Compare Unit 6 (CCUG)
|8 ot -] 2

Module Elockl Fin Eontroll Timer12| Timer13| Muli Ehannell Channels | Trap / Interrupt Contral ~ Interrupts | 4 I 14

Group 0 \ Group 1 | Group 2 | Group 3 Lewel O [non intermupting]

Level 15
Level 14
Level 13
Level 12
Level 11 | CCUBIDINT
Lewvel 10
Level 9

Level 8

Level 7 |CC2T7INT
Level B
Level 5
Lewel 4
Level 3
Level 2
Lewel 1

MNote: Ta change the level and the group of an interupt source, click on it, drag it ta its new position and drop it.
To get an interupt source to the non intermupting level [Level O] click on it, drag it to the ‘Level ' list and drop it.

#C164CH CARCTE4CMNACT B4CH. day
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CCUG: Functions: Initialization Function: click CCU6_vinit
CCUG: Functions: Function Library (Part 1): click CCU6_vEnableShadow Transfer
CCUG: Functions: Function Library (Part 1): click CCU6_vL oadChannel ShadowRegister

JJEHe Wiew Options Add-Ins Windows 7

|lota- D ¢ Aol 9

a DAVE XC164CM ( Release v0.3 )

TE=EE

Ehannelsl Trap ¢ Intemupt Eontroll Intenuptsl Int. Extensionl PEC  Functions | Parametersl Notesl

- Initialization Function — Source File
|EEUB_vInit File name IEEUB.E

r— Function Library [Part 1] r— Function Library (Part 2]

I~ |CCUE_wStartTm ¥ |CCUE_wiModelD
CCUE wStopTmr I |CCUE wiMadelt
CCUE_vResetTmr ™ |CCUE_viModel2
CCUE_wSetTmiPeriod I™ |CCUE_viModel2
CCUE_uwiGetTrmiCounter
CCUE_uwSetTmrCounter
CCUE_wSetDeadTimePeriod
CCUE_vEnableShadowTansfer
CCUE_vLoadChannelShadowR egister
CCUE_uwiGetChannelShadowR egister
CCUE_uwGetChannelRegister
CCUE_wSetStatusBit

CLCUE vResetStatusBit

i S o o | o o e o B

HC164CM CAACIBACMNACT BACH . day

CCU6_vEnableShadowTransfer() and

CCUG6_vL oadChannel ShadowRegister()

will be used to Change The Speed Of The Motor (see
Chapter 9 in this document) — by increasing/ decreasing
the DutyCycle of CAPCOMG6_Timer_13

Exit this dialog now by clicking ™ the close button.
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Configuration of the ADC (configure as you can see in the screenshots):

The configuration window can be opened by clicking the specific block/module.

JJEiIe Yiew Options Add-lns Windows 2

|lewm- Dl 4 Hloal g

a DAVE XC164CM [ Release v0.3 )

XC164CM

HC1E4CM CAACIBACMNACT BACH . dav

Note :

The ADC will be used for “DC-Link Shunt Current Measurement” (see Chapter 7 in this
document).
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ADC: Control: Mode: click ® Enhanced mode
ADC: Control: Interrupt Control: click v Enable error / end-of-injected-conversion interrupt
ADC: Control: Configuration of Enhanced Mode: click Enhanced Mode

JJEHe Wiew Options Add-Ins Windows 7

|lot- Ded ¢ Awal 9

a DAVE XC164CM ( Release v0.3 )

Q Analog / Digital Converter (ADC)
Jlie] ?
Maodule Clock || Part Eontroll Inlenuptsl Irit. Ektensionl PEC I Functions Parametersl Notesl

—Mode [MD]
£~ Compatibility mode
E Enhanced mode

r— Configuration of Compatibility Mods

Compatibility b ode |

— Configuration of Enhanced Mode

Enhanced Mode

i Interrupt Contral

[~ Enable end-of-conversion interrupt [IE]

Enable errar / end-of-injected-conversion
interrupt [[E]

HC164CM CAACIBACMNACT BACH. dav
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ADC: Control: Configuration of Enhanced Mode: click Enhanced Mode
Control: Wait for Read Control: click v Enable wait for read mode

JJEHe Wiew Options Add-Ins Windows 7

lowm- Dl 4 a1l 2
a DAVE XC164CM ( Release v0.3 )

| Injection Made Contral I

i Mode Selection [A0M)

¥ Fized channel single conversion
" Fised channel continuous corversion
" Auto scan single conversion

" Auto scan continuaus corversion

i~ Corwerter Fesolution [RES)
" Bbit resolution
& 10-bit resolution

—&nalog Channel Input Selection [ADCH]

Analog channels IAnalug chanrel 0 = I

—wait for Read Control

Enable wait for read mode [A04WH]

 Start Control

[ Start conversion after the initialization [ADST)

— Convergion Time Control [ADCTC)

Conversion basic - —
clack [the] prd /1 [tbe = 25,000 ns) _I

 Post Calibration

[ Disable Post Calibration [CALOFF)

— Sample Time Control [ADSTC)

Sample time [ts]  [thc* 8 [ts=200000ns) ¥ |

— Complete Conversion Time

Camplete time [us] |1 JB50

HC1E4CM CAACIBACMNACTBACH . dav
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ADC: Control: Configuration of Enhanced Mode: click Enhanced Mode
Injection Mode Control: Channel Injection: click v* Enable channel injection

ADC: Control: Configuration of Enhanced Mode: click Enhanced Mode
Injection Mode Control: Channel Injection Trigger Input Select: click/check © Trigger input
CAPCOM1/2 selected

ADC: Control: Configuration of Enhanced Mode: click Enhanced Mode
Injection Mode Control: Analog Channel for Injected Conversion: Analog channel: select Anaog
channel 3

—1=2]X]

JJEiIe Yiew Options Add-lns Windows 2 |

low- Ded 4 Aoal 9

a DAVE XC164CM ( Release v0.3 )

@& ADC Enhanced Mode
I il -

p Contal £

i~ Channel Injection —Analog Channel for Injected Conversion [CHHR]———

Enable channel injection [ADCIM] Analog channel Analog channel 3 =

— Channel Injection Trigger Input Select [ADCTS)  Injection Converter Resolution [RES)

Mo channel injection trigger input by hardware " B-hit rezalution

E Trigger input CAPCOM1/2 selected

& 100kt resaluti
= Trigger input CCUE selected b

r— Injection Conversion Time Control [ADCTC) r Injection Sample Time Control [ADSTC)

[ ion basi - = i * - =
cﬁ?ﬁeﬁﬂﬂT asic prd,n"][tbc_zs'ﬂﬂﬂns] _| Sample time [ts] |tbc 8 (ts = 200,000 ns) _|

r— Complete Injection Conversion Time

Complete time [us] |1 JBa0

HC1E4CM CAACIBACMNACTBACH . dav

Exit this dialog now by clicking K the close button.

Application Note 95 V2.0, 2006-12



*—r. AP16109
@l I'Ieo/n BLDC-Motor "Cookery-Book"

ADC: Port Control: Digital Input Control: click v" Disconnect digital input stage from pin
P5.3/AN3

—1=2]X]

JJEiIe Yiew Options Add-lns Windows 2 |

low- Ded 4 Aloal 9

a DAVE XC164CM ( Release v0.3 )

g Analog / Digital Converter (ADC)
o8 @2 -] 2

Module Elockl Control |Inlerrupts| Int. Ektensionl PEC I Functionsl Parametersl Notesl

Diigital Input Control for all enabled Pins on Port PR — Digital Input Control (PEDIDIS]
& Connect all digital input stages ta ™ Disconnect digital input stage from pin P5.0/4ND
Pt I Disconnect digital input stage from pin P5.1AAM1
™ Disconnect digital input stage from pin P5.2/4N2
Dizconnect digital input stage from pin P5.3A4M3
[ Disconnect digital input stage from pin P5.4/4N4
™ Disconnect digital input stage from pin P5.5/4NE5
™ Disconnect digital input stage from pin P5.GA4NE
™ Disconnect digital input stage from pin P5.7AANT

Dizconnect all digital input stages
from port P5

™ Disconnect digital input stage from pin P5.1044410
™ Disconnect digital input stage from pin P5.11/8N11
[ Disconnect digital input stage from pin P5.12/8N12
[ Disconnect digital input stage from pin P5.13/4N13
™ Disconnect digital input stage from pin P5.14/4414
™ Disconnect digital input stage from pin P5.15A4M15
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ADC: Interrupts: drag and drop ADC Error INT to Level 15, Group O

—1=2[X]

JJEiIe Wiew Options Add-Ins Windows 2

lew- D 4 A oal 9

@& DAVE XC164CM ( Release v0.3 )

g Analog / Digital Converter (ADC)
o8| @tm - 2

Module Clockl Contloll Port Contral  Interrupts | Int. Ektensionl PEC I Functionsl F‘arametersl Notesl

Group 0 [ Group 1 | Group 2 | Group 3 Level 0 [non intermpting]
Level 15 [ADC Eror INT |
Lewvel 14
Lewvel 13
Level 12
Level 11 |CCUBIOIMNT
Level 10
Level 3

Level 8

Level 7 |CC2T7INT
Level B
Level5
Level 4
Level 3
Level 2
Level 1

Mote: To change the level and the group of an interrupt source, click onit, drag it bo its new position and drop it.
To et aninternupt zource to the non interupting level [Level 0] click on i, drag it to the ‘Level ' list and drop it.

#C1B4CH CARCTBACMNACT B4CH. day
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ADC: Functions: Initialization Function: click v ADC_vlnit

-12[X]

JJEiIe Wiew Options Add-Ins Windows 2 |

ot - D 4| A= 2
@ DAVE XC164CM ( Release v0.3 )

g Analog / Digital Converter (ADC)
o8] @tm - 2

Madule Clockl Contloll Port Controll Inlerruptsl Int. Ektensionl PEC  Functions | F‘arametersl Notesl

ion Function — Source Fil

[ADC it File name [spc

r— Function Library [Part 1) r— Function Library [Fart 2]

ADC wStartCony [ IADC_vCaI\bration
ADC wStopCany
ADC vConfCony
(ADC_ubConvReady
ADC. uwReadCony
A0C ubOverarite
ADC ubBusy

(ADC wiCony
ADC_wiEmor

ADC ublnjectChan
ADC wStartinject
ADC uwFeadinject
ADC ublnjectReady

-
-
-
-
-
=
-
-
o
pt
=
-
=

#C1B4CH CARCTEACMNACT B4CH. day

Exit this dialog now by clicking ™ the close button.
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Configuration of the CAPCOM?2 (confiqure as you can see in the screenshots):

The configuration window can be opened by clicking the specific block/module.

JJEHe Wiew Options Add-Ins Windows 2

|lota- Ded ¢ Alwal 2

a DAVE XC164CM ( Release v0.3 )

XC164CM
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Configure Timer T8 in CAPCOM 2:

CAPCOM 2: Timer 7/8: Timer 8 Mode: click/check v* Timer mode

CAPCOM 2: Timer 7/8: Timer 8 Start Control: click v Start T8 after initialization
CAPCOM 2: Timer 7/8: Timer 8 Input Selection (T71): Prescaler: choose Module Clock/16
CAPCOM 2: Timer 7/8: Timer 8 Registers: Overflow [ms]: input 1 <ENTER>

JJEiIe Yiew Options Add-lns Windows 2

|lewm- Dl 4 AHloal g

a DAVE XC164CM ( Release v0.3 )

- el
a Capture / Compare Unit 2 (CAPCOMZ2)

ME==EE

Module Elockl Contral | Ehannelsl Inlenuptsl Irit. Ektensionl PEC I Functionsl Parametersl Notesl

— Timer 7 Mode [T?M]—————— [~ Timer 7 Input Selection [T71]
% Timer mode

Frescaler IModuIe Clock /1024 [Resolution: 25,600 ps) LI
" Counter mode

i Timer 7 Start Contral—————————— [~ Timer 7 Fegister

BfRiRL Timer 7 reload register
[ Start T7 after initialization [T7R] Overflow [ms] ISSS,SB?ZDDD (0 TR 0l IUHB?BA

— Interrupt Control o §
Timer 7 register I—
04E7EA

¥ Enable T7 intemupt [IE) [CC2_T7)

— Timer 8 Mode [T8M]—————— [~ Timer & Input Selection [TSI]
E Timer mode

" Counter mode

Frescaler IModuIe Clock / 16 [Resolution: 0,400 ps) LI |

— Timer 8 Start Control—————— [~ Timer & Register
initializati Timer 8 reload reqist
Start T8 after initialization [TER] Drverflow [ms] 1.0000000 [EIIrEnSr_TéEET_] register [oceas

— Interrupt Control

Timer 8 regizter
[ Enable T8 interupt [IE) (CC2_T8) [oFeac
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CAPCOM 2: Channels: click Configure Channel 31

-1=2[X]

JJEHe Wiew Options Add-Ins Windows 7 |

lota- D ¢ fAloa 2
a DAVE XC164CM ( Release v0.3 )

a Capture / Compare Unit 2 (CAPCOM2)

g ] - %

Module Elockl Eontro\l Timer 7/8 Intenuptsl Int. Extensionl FEC I Functionsl Palametersl Notesl

r— Capture / Compare Channel

Configure Channel 16 | ™| Chanrel 16 is enatled Configure Channel 24 | ™| Chatinel 24 is enabled
Configure Channel 17 | I Channel 17 i enabled Canfigure Channel 25 | I~ Channel 25is enabled
Configure Channel 18 | [ Channel 18 is enabled Configure Channel 26 | I Chatinel 26 is enabled
Configure Channel 19 | I™ | Chanrel 190 enatled Configure Channel 27 | [ Chatinel 27 is enabled
Configure Channel 20 | I~ Channel 200 enabled Configure Channel 28 | I Charnel 28is enabled

Configure Channel 21 | I™ | Chatrel 21 is enatled Configure Channel 23 | I Channel 231z enabled
Configure Channel 22 | I™ | Chanrel 22 is enabled Configure Channel 30 | [ Chatinel 30z enabled
Configure Channel 23 | I™ | Chanmnel 23z enabled Configure Channel 31 [T Channel 31 is enabled

HC1E4CM CAACIBACMNACT BACH . day
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CAPCOM 2: Channels: click Configure Channel 31

Mode Selection: Mode Selection for Capture / Compare Register 31: click © Compare Mode 2 :
Interrupt only

[CAPCOM_2 Channel _31 will trigger (every 1 ms= Timer_8-Overflow) the ADC injected
conversion of Analog_Channel_3]

-1=2[X]

JJEHe Wiew Options Add-Ins Windows 7 |

|lota- Ded ¢ Aol 9

a DAVE XC164CM ( Release v0.3 )

Cantrol I Interrupts I Int. Extension I Functions I

—Mode Selection for Capture / Compare Fegister CC31 [CCMOD A1)
{~ Dizable capture and compare modes

£~ Compare mode 0: Interrupt only; [double-register compare mods with CC23)
E Compare Mode 2: Interrupt only

r Double Register Compare Mode Selection [DRRM7)

% | Double register compare mode i= controlled yvia CE23

€ Double register compare mode i disabled (interupt orly]

€ Double register compare made is enabled (independent of CE23]

HC1E4CM CAACIBACMNACT BACH . dav
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CAPCOM 2: Channels: click Configure Channel 31
Control: Allocation Bit: click ® CC31 allocated to timer T8

CAPCOM 2: Channels: click Configure Channel 31
Contral: Interrupt Control: click v" Enable Capture / Compare interrupt

CAPCOM 2: Channels: click Configure Channel 31
Control: Capture / Compare Register: CC register (CC31): insert OXFFFF <ENTER>

-1=2[X]

JJEHe Wiew Options Add-Ins Windows 7 |

lota- D ¢ fAloa 2
a DAVE XC164CM ( Release v0.3 )

| Interruptsl Int. Extensionl Functionsl

—Allocation Bit [ACC31) — Single Event Contral

" CC31 allocated ta timer T7 ™ Enable single event mode [SEM15]

E CC3 allocated to timer TS ™| Enatilz single event (SEETS]

 Intermupt Control — Capture / Compare Register

Enable Capture / Compare interrupt [[E] CC register [CC31)

HC1E4CM CAACIBACMNACT BACH . dav

Exit this dialog now by clicking ™ the close button.

Exit this dialog now by clicking ™ the close button.
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Configuration of the | nterrupt-System (configure as you can see in the screenshots):

The configuration window can be opened by clicking the specific block/module.

JJEHe Wiew Options Add-Ins Windows 7

|lota- Ded ¢ Awal 9

a DAVE XC164CM ( Release v0.3 )

XC164CM

HC1E4CM CAACIBACMNACT BACH . dav
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INT: EOP Interrupt: End of PEC Interrupt Control: click v* Enable End of PEC interrupt

-1=2[X]

JJEHe Wiew Options Add-Ins Windows 7

lota- Dl ¢ Ao 2
a DAVE XC164CM ( Release v0.3 )

g Interrupt Controller (INT)
|28 ota | 2

Fast Ext. Intenuptsl Source Control (B t| Intenuptsl Int. Extensionl FEC | Functions Parametersl ol I r

End of PELC Interrupt Contral

Enable End of PEC interrupt [ECFIE]
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Setup the I nterrupt System as shown in the window below:

INT: Interrupts: drag and drop (change priority) CC2 T7 INT to Level 1, Group O
INT: Interrupts. drag and drop CC2 Ch31 INT to Level 5, Group O
INT: Interrupts: drag and drop EOP INT to Level 7, Group O

18X

JJEiIe Yiew Options Add-lns Windows 2

lem-D2l ¢ Ao 2
a DAVE XC164CM ( Release v0.3 ) : il
Q Interrupt Controller (IN
Er=EE ADC Channdl_3 (DC-Shunt), PEC _Channel 4
Fast Ext. Intenuptsl Source Control' riterrupt  Interupts I It Extensionl FEC | Functionsl Parameters' Ll_’l
Group 0 i | Group 2 |Gr0up 3 Level 0 [non intenupting] i|
Lewel 15 | ADC Ermor INT CCU 6 M Otor ContrOI

Level 14

Lewvel 13
Level 12
Level 11 | CCUB IO INT

End of PEC_Channel_4 for
Cowts |07 \ ADC_Channel_3 (DC-Shunt)
Calculation (average of 20 readings)

Mate: To change the le: he group of an inl
To et an intermupt source (ke non interupting level

S 0000 .
CAPCOM_2 Channel _31 Compare-Event with
CAPCOM _2 Timer_8 will trigger

(every 1 ms= Timer_8-Overflow)

the ADC injected conversion of

Every 1 second
1 interrupt,

assigned variable = ADC_Anaog_Channel 3 for the next 20
RS232 wait " readings
void CC2_viCC31(void) interrupt

CC2_CC31INT ... empty (not used)
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INT: Functions: Initialization Function: click v/ INT _vlInit

-1=2[X]

JJEHe Wiew Options Add-Ins Windows 7 |

|lota- Ded ¢ Alwal 9

a DAVE XC164CM ( Release v0.3 )

g Interrupt Controller (INT)
|28 ota | 2

Fast Ext. Intenuptsl Source Eontroll EDPInterruptI Interrupts | Int. Extensionl PEC  Functions | Parametersl 1 I 2

— Initialization Function ~ Source File
[INT_irit File name [T

r— Function Library [Part 1) r— Function Library [Fart 2]

™ JINT_vEnablelnterrupt ™ [INT_viExD
I™ [INT_vDisablelntenpt ™ JINT_viExt
I [INT_vSetPecCount ™ [INT_viEs2
I~ |INT_vSetPecsicP I~ |INT_viEsz
™ |INT_vSetPecDesP I~ |INT_viExd
T JINT_vitMITrap ™ [INT_viEx5

I [INT_wiSTKOFTrap I7 |INT_vEQF
I [INT_wiSTKUFTrap

™ [INT_viSOFTBRKTiap
I~ |INT_villassBTrap

™ [INT_vConfigureF astiSR
" JINT_vEnableFastSH
I™ [INT_+DisableFastiS

HC1E4CM CAACIBACMNACTBACH . dav

Exit this dialog now by clicking ™ the close button.
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Generate Code:

File or click
Generate Code

DAVE will show you all the files he has generated
(File Viewer opens automatically).

g DAVE - [Generated Files in 'C:'\XC164CM"] i & |E |5|
& File Yiew Cptions Add-Ins Windows 7 i |E|é|‘
"D d 4 A= 7

CIEEEIE]

DAvE's Project Documentation j

Project: XC164CM.dav

Caontroller: XC164CM-8F40
Campiler: Keil
IMemary Model: SMALL

Date: 03.12.2006 18:18:42

Please read this document carefully and note
the red-colored hints.

If you miss afile in the generated files list
maybe you have forgotten to select the
initialisation function of the related module.

Generated Files:
MAIN.H
MAIN.C
10.H
10.C
ASCD.H
ASCD.C
CC2.H
cc2.C
CCU6.H
CCU6.C
ADC.H
ADC.C
INT.H
INT.C
XC164CM.ASM
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/

Relevant Project:

Mame ¢

(101_$C164CM-Project-Ready-To-Use-according-To-Application-Mote-4P 16102
(102_*C164CM-DavE-Configuration-and-Reconfiguration

.1 03_XC164CM-1.Experiment-with-Hall-Sensors

104 HC1R4CM-2, Experiment-with-Hall-Sensors
(105_¢C164CM-Run-the-Motar-Manually-everything-is-daone-in-main-na-isr
(106_{C164CM-Run-the-Motar-Automatically-Using-a- menu-Start-Stop-Using-isr
107 _XC 164CH-Run-the-MMotor-iMenu-Start-Stop+Show _Current-Measurement
108_%C164CM-Run-the-Motor-Menu-Start-Stop-Show _Current+Speed
(109_%C164CM-Start-Stop-the-Motor +Increase-Decrease-the-Speed+Show-4ll
[ 110_%C164CM-Start-Stop-the-Maotar-Change-Speed+Direction+Show- 4l
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Start Keil pVision3 and open the Project:

If you see an open project — closeit: Project - Close Project

Project - Open Project

Look in: C:\XC164CM

choose: Files of type: Project Files
File name: XC164CM.Uv2

EEiIe Edit “iew Project Debug Flash Peripherals Tools SWCS Window Help

pedgs2R|oc|EEs %m0 Ak |esn (S QEFEeT@E
O Sla=

Select Project File
Look i | 3 #C164CM e ®BckEr

HC164CHM. Uv2

EEREED
f g
File name: IXE‘I BACH U2 Open
Files aof type: IProiect Files [*.uv2] ;I Cancel Y
o

3
E
é <[ ] Build & command  Find in Files 7 KN | '|LI
| P el
Open
110 V2.0, 2006-12
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;Eile Edit “iew Project Debug Flash Peripherals Tools SWCS Window Help
PRSHG| 2R |EE %R W S R - = W [ R |
YT EIETY claw=

File 'C:WC164CM X C164CH,dpt' has changed.
Do you want to migrate the changes 7

EEEEE

‘izl MNo
; i

3
:
é A 7] Build £ command . Find in Files 7 |RN |
| el evElE
Click Yes
111 V2.0, 2006-12
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Project — Rebuild all target files or | click

V4 XC164CM - pVisio
e Edit View Project Debl

& EBE]G 5 aK|Target 1

Praject Wiarkspace - =]
oLt TIRebuild all target files

§Eile Edit “iew Project Debug Flash Peripherals Tools SWCS Window Help

R SHG| 2B oEE %% W T Cédes3E QEFEeT®

S | 88 K Targenn EEy
Pr o] X
E!ﬁ Target 1

= =9 Dave Files

| | &

g W Yo =
*|Build target 'Target 1° ﬂ
azzembling Start V2 .he6. ..

compiling MAIN.C. ..

MAIN.C(278): warning C€19%2: '=': wvalue truncated
MAIN.C(289): warning C1%2: '=': wvalue truncated
MATN.C(295): warning Cl%2: '=': wvalue truncated
compiling IO.C...

compiling RSCO.C. ..

compiling CC2.C. ..

compiling CCU6.C. ..

compiling ADC.C. ..

compiling INT.C...

linking. ..

Program Size: data=1308 (near=1308) const=330(near=64) code=2102

3 creating hex file from "XCle4cCM" ...

£ "E2l64CM - O Errori{s), 3 Warning(s=).

SRl Build {Earmmard R EramEEe Lo | '|_I
Ready [ULTME D iver for XC16x I I fa R AN
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Insert your application specific program:

m

DAVE doesn’t change code which isinserted between ‘// USER CODE BEGIN’ and *//
USER CODE END'. Therefore, whenever adding code to DAVE' s generated code, write it
between ‘// USER CODE BEGIN’ and ‘// USER CODE END’'.

If you wish to change DAVE’s generated code or add code outside these ‘ USER CODE'’
sections you will have to insert/modify your changes each time after letting DAVE
regenerate code!

N~ -
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Register Information / Additional Information:

Hall Sensor 1 is connected to CC6POS0
Hall Sensor 2 is connected to CC6POS1
Hall Sensor 3 is connected to CC6POS2

JJEHB View Options Add-Ins Windows 2

|ew-DEE £ A e 9

it OACHM [ B
& Configure Port 1H

[Pt Hl Output Characlelisl\cl F’aramelelsl Nutesl

Functionality: Direction: P]_H O = CCGPO&)

™ Use PIH.0 a8 generall D & € Out

I Use PIH.T as genersl cne ol P1H.1 = CC6POS1

I lse F1H.2 a5 general 10 & |n £ (it
I~ Use P1H.2 a3 general 10 & | € ut P1H2 - CCGPOSZ
I~ Use P1H.4 a3 general IO & [n € Ot
I~ Use P1H.5 as general 10 = | £ Out ™ highe

|Command Line I

ERE | CARCIBEMARC184CM dav
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Double click MAIN.C and change Code from:

printf(menu);
select=input();

switch (select)

case 'l blinking=OFF; PIL=LED_ON, printf(messagel); break;
case '2": blinking=OFF; P1L=LED_OFF, printf(message2); break;
case ‘3" blinking=ON, printf(message3); break;

}

to:

/lprintf(menu);
//select=input();

//switch (select)

1§
/lcase '1": blinking=OFF; P1LL=LED_ON, printf(messagel); break;
llcase '2": blinking=OFF; PIL=LED_OFF, printf(message2); bresk;
//case '3". blinking=ON, printf(message3); break;

I}
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HEXC164CM - pVision3 - [ i |E’ |5|

;F]Eile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help A |E|é|

PeEHg e ac|EE %% nm 0 clasles 33 aOFoerm

£ [ % | 98 KTarget1 -la=

[Project Workspace - x| 7% L j

-5 Target 1 33 void main(void)

E1-£3 Dave Files 337
: ctart voaed || 338 | /4 USER CODE BEGIN (Main,Z2)
o 339

MAING 340 /¢ USER CODE END

o.C 1

ASCOC M2 | MAIN vInit():

CC2.C 243

CCUs.C 344 /4 USER CODE BEGIN (Main,4)

ADC.C 345 while (R3232_wait):

NT.C 346 while (1)

27 User Files 347 ¢

348 SAprintfimenu) ;

349 fAselect=input),

350

351 Jlswitch (select)

352 S

353 Afcase "1': blinking=0FF; PIL=LED 0N, printf(messagel).; break:

354 Afcase '2': blinking=0FF; P1L=LED OFF, printf{messagez); break:

355 Alcase "3': blinking=0N, printf(message’d): break:

356 7}

357 H

358 /4 USER CODE END

353

360 |} A End of Function main

361

362

363 —

4[] /7 USER CODE BEGIN (MAIN General,10)

365

366 | S/ USER CODE END

367

368

L« [ (Ll 1 R
S| 3| | | Mane |
F!I 4 [« [>T Build /i Command Ji Find in Files 7 | KN |3

[ULTMK Driver for xC16x [ [Lizss o7 RAM

I
4
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Double click MAIN.C and insert local variable [void main(void) function]:

unsigned char current_ commutation window = 0;

—1=2[X]

FlEile Edit Yiew Project Debug Flash Peripherals Tools SWCS Window Help o |E| Xl
AEEG 4B = 6% % % B s e @ g aBE o e
& 9 AX|Target1 &=
[ ==l while ({!iSCO_RIC_IR); zl
=-i3 Target 1 329 ASCO_RIC_IR=0;
£1-£5 Dave Files 330 in = (char)ASCO_RBEUF;
[ Start_va.see 331 }while (in'='1' && in!= '2' &g in !'= '3'};
o 332 return in;
MAIN.C A
0o.c 334[H // USER CODE END
ASCO.C o]
CC2.1C 33 wvoid main(void)
CCUs.C 337 ¢
ADC.C 338 /4 USER CODE BEGIN (Main,2)
NT.C 239 unsigned char current,_c:ommut.at,ion_window = 0;
[73 User Files 340 /4 USER CODE END
341
342 MATN wIniti):
343

344 // USER CODE BEGIN (Main,4)
345 |  while(RS232_wait]:
345 |  while (1)

347 {

348 SAprintf (menu)

349 fiselect=input).;

350

351 Fiswitch (select)

352 If4]

353 Afcase '1': blinking=0FF; PIL=LED OF, printfimessagel); break’
354 FAcase '2': blinking=0FF; P1L=LED OFF, printf(messagez); break;
355 FAcase '3': blinking=0N, printfimessaged); break.!

356 77}

357 }

358 /4 USER CODE END

359

360} S/ End of function main

361 -
4 A | N r

EEFEE Maine |
F!I 4 [« [>T Build /i Command Ji Find in Files 7 | KN |3

[ULTMK Driver for xC16x [ [L:zz0 c48 RAM
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Double click MAIN.C and insert Code [void main(void) function]:

// get hall state from P1H:

current commutation window = (unsigned char) P1H & 0x07;

if (current commutation window == 2) // 010 b = 0°/360°
printf ("current commutation window = 2 = 0° = 360° \r\n");

if (current commutation window == 3) // 011 b = 60°
printf ("current commutation window = 3 = 60° \r\n");

if (current commutation window == 1) // 001 b = 120°
printf ("current commutation window = 1 = 120° \r\n");

if (current commutation window == 5) // 101 b = 180°
printf ("current commutation window = 5 = 180° \r\n");

if (current commutation window == 4) // 100 b = 240°
printf ("current commutation window = 4 = 240° \r\n");

if (current commutation window == 6) // 110 b = 300°
printf ("current commutation window = 6 = 300° \r\n")

~.

=18 X|

FlEile Edit Wiew Project Debug Flash Peripherals Took SWCS Window Help S5 |E|£I

ER=2=N- N £ 6% % % Gl A« 23 g @ BEeT®

& 1% | §8 %[ Target Rl =]
| Project Workspace | 242 MAIN wInit(); j
-3 Target 1 343
25 Dave Files 344 /7 USER CODE BEGIN (Main,d)
: Start_v2.466 345 while (R8232_wait);
MATN.C gj? "{'hlle i
o.c 348 SAprintf (menu) -
ASCO.C 349 fiselect=input)-
cca.c 350
CCUs.C 351 Siswitch (select)
ADC.C 352 S
INT.C 353 ffcase '1': blinking=0FF; P1L=LED 0N, printf{messagel)s break;
27 User Files 354 ffcase "2': blinking=0FF; PIL=LED OFF, printfimessagez); break’
355 Ficase "3': blinking=0ON, printfimessage’); break:
356 £
357
358 /4 get khall state from PiH:
359 current comwutation window = (unsigned char) P1H & Ox07;
360
361 if (current_commutation window == 2 SA010 b o= 0% 3807
362 printf("current commutation window = 2 = 0% = 360% Yyrhn"):
363 if (current commutation window == 3) F4011 b= g0°
364 printf("current commutation window = 3 = 60° Yrhn"):
365 if (current_comwutation window == 1) SA001 b o= 1207
366 printf("ourrent commutation window = 1 = 1207 Yrhna"):
367 if (current_comwutation window == 5) S4101 b o= 1807
368 printf("current commutation window = 5 = 180° \rhn"):
369 if (current_commutation window == 4) JSo100 b o= 2407
370 printf("current commutation window = 4 = 240° \rhn");
i if (current_comwutation window == §) SA1i0 b o= 3007
372 printf("current_commutation window = & =  300° hrin™):
373 b
4| s/ USER CODE END b
375 hd
| B | | 3
EETE ] Mane [ escoc |B coee (B Mamm |

E!I L [ Build i Command A Find in Files f ] T*]

|ULINK Driver for xC16x | IL:372 ci62 RAM
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Build Application:

M

o Bz B | x| 1E
3 aﬁ'{;lTargﬂﬂ

uk

8 KTage &

| Project iorl E e ;al 15 i Project Workspace = II- - —
eould 3 rget ries
e o pebuild al trget ] PEEEEEE{pownloa tp Flash Mermory

NAXC164CM - pvision3 - [C:\XC164CMMAIN.C] _ =] X
FlEile Edit Yiew Project Debug Flash Peripherals Took SWCS Window Help i |E|é|
e - A= E 6% % % oy e» 3 g @ BE D@

S [ A [Target 1 Slam=
[Praject Watkspaca - x| 359 printf("current commutation window = 2 = 0% = 360% Yyrhn"): j
=83 Target 1 - 360 if [current commutation window == 3] /7011 b = 60°
: 23 Dave Files 361 printf ("current commutation window = 3 = 60°% Srhn'):
H 362 if (current_comeutation window == 1) FS001 b o= 1207
363 printf("ourrent commutation window = 1 = 1207 hYrin"); —
- 1 B | 3l|34 | if (current commutation window == 5] S 101 b= 180° ek
» 4 »
gl W[ %= Mane |

*|Build target 'Targst 1° ii

azzembling Start V2 .he6. ..

compiling MATIN.C. ..

MAIN.C(278): warning Cl92: '=': wvalue truncated
MAIN.C(289): warning C€1%2: '=': wvalue truncated
MAIN.C(295): warning C€1%2: '=': wvalue truncated
compiling IO.C...

compiling RSCO.C. ..

compiling CC2.C. ..

compiling CCUs.C. ..

compiling ADC.C. ..

compiling INT.C...

linking. ..

Program Size: data=1308 (near=1308) const=589% (near=323) code=20%4
creating hex file from "XCl64CM" ...

"ECle4CMt - 0 Erroris), 3 Warningi(s).
Load "< 0ECledCM W EI1640M"
Erasing. ..

Era=zs Dons.
Programming Done.
verify QK.

% mpplication running

=

;!
2 [H [ ¥ Build 4 Cormand  Find in Files 7 N | »
Ready [ULINK Driver for xC16x | [L:369 ci63 RAM
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And see the result:

Note: The motor has to be turned by hand ©.

ti-threaded TTY
File TTY Transfer Help

Fart Baud Parity

Data Bits StopBits e

¥ LocalEche T MoHeading

oMt <] fseon =] [Nore

| ENT | O

Font...l CommEvents...l Flows Control...

Timeouts... |

¥ Autcwrap

¥ Display Erors [ o witing
["ICR = CRAF T Mo Events
I M Status

current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnmutation_window
current_comnutation_window
current_comnmutation_window
current_comnutation_window
current_commutation_window
current_c
1

COM AR WOWWNMNMNNOO O A AR REQWWRWNNRNMO OO AN

i

Iv CT5 [T DSR [ RING [T RLSD[CD)

" Maodem Statu

H[2..0]

Application Note

Comm Statu:
[T CTSHold [ ®OFFHold [ T Char

[~ DSRHold I XOFF Sert T Chars: IU
I~ RLSD Hold [~ EOF Sert RxChas [0

-
X

- .-

>
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/

Relevant Project:

MNarme ¢

(101_$C164CM-Project-Ready-To-Use-according-To-Application-Note-AP 16102
(102_#C164CM-DAvE-Canfiguration-and-Reconfigur ation
(103_XC164CM-1.Experiment-with-Hall-Sensors

04 _¥C164CM-2 Experiment-with-Hall-Sensors
105_¢C164CM-Run-the-Motar-Manually-everything-is-daone-in-main-na-isr
(106_¢C164CM-Run-the-Motar-Automatically-Using-a- menu-Start-Stop-Using-isr
107 _XC 164CM-Fun-the-Motor-Menu-Start-Stop+Show _Current-Measurement
108_%C164CM-Run-the-Motor-Menu-Start-Stop-Show _Current+Speed
109_%C164CM-Start-Stop-the-Motor +Increase-Decrease-the-Speed+Show-4ll
[ 110_%C164CM-Start-Stop-the-Maotar-Change-Speed+Direction+Show- 4|
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Double click MAIN.C and change Global Variable from:

char menu[] =

“\r\n\n\n\n"

"1 ... LEDsP1L.1+P1L.3+P1L.5+P1L.7 ON\r\n"

"2 ... LEDsP1L.1+P1L.3+P1L.5+P1L.7 OFFR\\n"
"3... LEDs P1L.1+P1L.3+P1L.5+P1L.7 blinking\r\n"
" \nn";

to:

char menu[] =
"\r\n\n\n\n"
"1... \r\n"
"2.. \r\n"
"\n\n";

LAXC164CM - pvision3 - [C:\XC164CMYMAIN.C¥]

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help

=12 X]

ER=2=N- I = 4% % % Sl o o3& Q|BE"ePm
& ¥ aX[Target1 -a=
R “x||"s7 | /7 wsER CODE BEGIN (MAIN General,6) zl
-8 Target 1 058
£1-£5 Dave Files 069 | // USER CODE END
070
o7l

(i e
073 | // @5lobal Variables

0?4 /’/ﬁﬁﬁ**ﬁ**ﬁ******ﬁ*i’ﬁﬁi*ﬁ**ﬁﬁ*ﬁﬁ**ﬁ***ﬁ**é**ﬁﬁ*ﬁﬁ*;('ﬁﬁi'ﬁﬁi**i**ﬁ**ﬁ***ﬁ**ﬁﬁ**ﬁ*
075
076 | // USER CODE BEGIN (MAIN General,?)
077 | char menul[] =

078 | "irhnininin®

(73 User Files 07 | "L hrhnt
0so | "z ... hrhn'
081" et
0g2
083 | char guestion[] =
084 | "your choice:
085

086 | char messagel[] =

087 | "™inhr**% LEDs ON ###yrin";
088
083 | char messagezZ[] =

090 | "\n\r*** LEDs OFF **%yrin":
031
092 | char message3[] =

093 | "vn\r***% LEDs ELINKEING ***\rin";
034
035 | volatile int R3232_wait=2z;
096 | bit blinking=CN;

097 | char select=' ';

038 | // USER CODE END

099

100 v
R o] el i
SR Maine |
Fll A [« [>T Build /i Command J, Find in Files 7 | N I

JULTMK Driver for xC16x [ Limicia RAM
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Double click MAIN.C and DELETE Global Variables:

char messagel][] =
"\n\r*** LEDS ON ***\r\n";

char message?[] =
"\n\r*** LEDs OFF ***\r\n";

char message3[] =
“\n\r*** | EDS BLINKING ***\r\n";

Double click MAIN.C and DELETE Global Variable:

| bit blinking=ON;

LAXC164CM - pvision3 - [C:\XC164CM\MAIN.C]

—1=2[X]

FlEile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help

G=Ed| s B

=E 4% %% G im0 8 qBFEoePm

&

d ¥ ,5;'\"|Target1

-la=

=12 X]

[Project Workspace - x|
-8 Target 1

= Dave Files
Start_\2. A65
MAIN.C

o.C

ASCO.C
CC2.C
CCUs.C
ADC.C

INT.C

27 User Files

| | »

067
068
063
070
07
or2
073
074
075
076
077
078
073
080
og
0g2
083
084
085
086
087
033
033
030
091
032
033
034
035
036
037
038
033
100

[«

/4 USER COPE BEGIN (MAIN General,d)

/¢ USER CORE END

R e e e )

A/ @Global Variables
//’**ﬁ**ﬁ**ﬁ********i’**i******************ﬁ**ﬁ**ﬁ*****i’**i**i******************

/¢ USER CODE BEGIN (MAIN General,7)
char menul[] =

morhnininhn"

L5 eyt

2o, eyt

™o it

char duestion[] =
"your choice: M

volatile int RS23Z_wait=:i;
char select=' ':

// USER CORE END
//ﬁﬁttﬁtﬁttﬁﬁﬁtﬁtﬁttﬁﬁtﬁﬁﬁtﬁﬁﬁﬁtﬁﬁﬁtﬁﬁﬁtﬁtﬁtﬁﬁﬁﬁtﬁtﬁttﬁﬁxtﬁtﬁtﬁﬁﬁttﬁﬁﬁtﬁﬁﬁtﬁﬁﬁ
A4 @External Prototvpes

SRR A A AR AR A A A A A A A A AR AR A AR A A A A AR AR A A A A A A A A A A A AR A AR A A A

/7 USER CODE BEGIN (MAIN General,d)

A7 USER CORE END

=

EEEEE

MAIN.C |

I+

E!I A AT Build f Command Jy Find in Files [ IEN

Application Note

[ULTMK Driver for xC16x [ lLiesca RAM
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Double click MAIN.C and insert Global Variable:

Il State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt[]] ={ 000, 015, 023, 031, 046, 054, 062};

=18 X|

FlEile Edit Wiew Project Debug Flash Peripherals Took SWCS Window Help S5 |E|£I

ER=R=N- IR & % % %o Tl lad e 6(8 qEE o e o
& [ | 5 & [Target1 “las=
[Project warkspace ~ x| i T T j
=53 Target 1 073 | // @5lokal Variables
Ea Da\‘,e FlleS 0?4 /’/ﬁﬁﬁﬁ*ﬁ*ﬁﬁﬁﬁ*ﬁ*;6ﬁﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ('ﬁﬁﬁﬁ*ﬁ*ﬁ*ﬁﬁiﬁ*i*ﬁiﬁﬁ*ﬁ*ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁ
start_vz.seg || 079
MAIN.C. 076 | /4 USER CODE BEGIN (MAIN General,?)
077 | char menul[] =
o.c 078 | M rvniminyne
ASCO.C o791 ... Yrint
CCa.c 080 | "2 ... hrhnt
ccua.C o | Yrhn';
ADC.C 0s2 s
INT.C 083 | char gquestion[] =
[T User Files 084 | "your choice: L
085
086 | volatile int R3S232 wait=2:
087 | char select=' ';
0s8
088 | // State-Transition-Table - next hall state [octal anumber system]
030 | const unsigned char HallPatt[] = { 000, 015, 023, 031, 045, 054, 062};
091
032 | s/ USEE CODE END
033
094
095 /’/ﬁﬁﬁﬁ*ﬁ*ﬁﬁﬁﬁ*ﬁ*;6ﬁﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ('ﬁﬁﬁﬁ*ﬁ*ﬁ*ﬁﬁiﬁ*i*ﬁiﬁﬁ*ﬁ*ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁ
096 | // @External Prototyrpes
DS? /’/ﬁﬁﬁﬁ*ﬁ*ﬁﬁﬁﬁ*ﬁ*;6ﬁﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ('ﬁﬁﬁﬁ*ﬁ*ﬁ*ﬁﬁiﬁ*i*ﬁiﬁﬁ*ﬁ*ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁ
038
099 | // USER CODE BEGIN (MAIN General,§)
100
101 | // USEE CODE END
102
103
104 //ﬁﬁﬁﬁ*ﬁ*ﬁﬁﬁﬁ*ﬁ*;6ﬁﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ('ﬁﬁﬁﬁ*ﬁ*ﬁ*ﬁﬁiﬁ*i*ﬁiﬁﬁ*ﬁ*ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁ
106 | 7/ @Prototvpes 0Ff Local Functions bl
4| | o] (1]« 3
g W[ %= Mae |
FII L4y [P Build f Command A Find in Files f IEN] 1
Wl

|ULINK Driver for xC16x | Lio1ci RAM

L LLL
KIS K4 X

B EREE

A 4

H[2..0]
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Double click MAIN.C and change Code from:

AP16109

BLDC-Motor "Cookery-Book"

if (current commutation window == 2) // 010 b = 0°/360°
printf ("current commutation window = 2 = 0° = 360° \r\n");

if (current commutation window == 3) // 011 b = 60°
printf ("current commutation window = 3 = 60° \r\n");

if (current commutation window == 1) // 001 b = 120°
printf ("current commutation window = 1 = 120° \r\n");

if (current commutation window == 5) // 101 b = 180°
printf ("current commutation window = 5 = 180° \r\n");

if (current commutation window == 4) // 100 b = 240°
printf ("current commutation window = 4 = 240° \r\n");

if (current commutation window == 6) // 110 b = 300°
printf ("current commutation window = 6 = 300° \r\n");

to:

if (current commutation window == 2) // 010 b = 0°/360°
printf ("current commutation window = 2 = 0°=360°, ");

if (current commutation window == 3) // 011 b = 60°
printf ("current commutation window = 3 = 60°, ");

if (current commutation window == 1) // 001 b = 120°
printf ("current commutation window = 1 = 120°, ");

if (current commutation window == 5) // 101 b = 180°
printf ("current commutation window = 5 = 180°, ");

if (current commutation window == 4) // 100 b = 240°
printf ("current commutation window = 4 = 240°, ");

if (current commutation window == 6) // 110 b = 300°
printf ("current commutation window = 6 = 300°, ");
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BLDC-Motor "Cookery-Book"

(infineon.

—1=2[X]
=12 X]

R N- I A % % 1o Gl o« o3& Q|BE"ePm
& ¥ &[Target 1 ~la=
[Project Workspace - x| 339 while (1) j
=-i3 Target 1 340 {
B2 Dave Files 341 SAprintf (menu) s
i Start W2, 466 342 ffselect=input ).,
o 343
MAIN,C
0.0 344 Sfswitch (select)
' 345 If4]
ASCO.C 4B //case '1': blinking=0FF; P1L=LED ON, printf(messagel); break,
cczc 347 Sicase '2': blinking=0FF; PII~LED OFF, printf(messagef); break;
CCUs.C 348 SAcase '3': blinking=0N, printf(messaged).; break;
ADC.C 343 7}
INT.C 350
(77 User Files 351 /4 get khall state from PiH:
352 current comwutation window = (unsigned char) P1H & Ox07;
353
354 if (current_commutation window == 2 FA010 b o= 0°/360°
355 printf("current commutation window = 2 = 0%=360%, "):
356 if (current_computation window == 3) FA011 b= g0°
357 printf("current commutation window = 3 = 60%, mp:
358 if (current_commwutation window == 1) 4001 b= 1207
359 printf{"current comwutation window = = 1z0°, "y:
360 if (current_comeutation window == 5) F4101 b= 1307
361 printf("current_commutation window = = 130°, "):
362 if (current_commutation window == 4] J4100 b= 240°
363 printf("current commutation window = = z40°%, "j:
364 if (current_comwutation window == &) 4110 b o= 3007
365 printf("current_comrutation window = & = 300°, "j:
366
367 H
368 /4 USER CODE END
363 155
30|}/ End of function main -
a7
! [of LT 1 |‘I
S| Wl o = M |
x é
; =
AT [P Build £ Command & Find in Files { |RN |
For Help, press F1 [ULINK Driver for xC1ex | |L:3s4 cis R
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Double click MAIN.C and insert Code:

printf ("expected commutation window] = %u

\r\n", ((HallPatt [current commutation window]<<8)>>8)&0x07) ;

// program shadow registers with next hall state:
CCU6 MCMOUTS = HallPatt [current commutation window] <<8;

ER=R=N- IR == 0% % % e a@Eoe”H
& % 5 [Target1 =
Project Wiorkspace X 341 //printf(menu) - j
2§30 Target 1 242 //select=input (),
E-£5 Dave Files 343
344 Alswitch (select)
345 A
346 Afcase '1': blinking=0FF; PI1L=LED ON, printf(messagel); break:
347 Afcase '2': blinking=0FF; P1L=LED OFF, printfimessagez); break:
348 Aicase '3': blinking=0N, printf(message’d); break;
343 AL
350
351 A4 get hall state from PiH:
352 current_comutation window = (unsigned char) P1H & Ox07;
353
354 if (current_commutation_window == Z) SS010 b= 0%/360°
355 printf("current comeutation window = 2 = 0%=360%, ™):
356 if (current commutation window == 3j A4 011 b= go0°
37 printf ("ocurrent commutation window = 3 = 60%, ™):
368 if (current_comwutation window == 1) JSSo001 b= 1207
353 printf ("ocurrent_commutation window = 1 = 120°%, "j;
360 if (current_comwutation window == 5 FS101 B o= 1507
361 printf ("current comeutation window = 5 = 180%, ");
362 if (current comwutation window == 4 ASi00 b o= 2407
363 printf ("current comeutation window = 4 = 240%, ");
364 if (current_comwutation window == 8] 5110 b o= 3007
365 printf ("ourrent commutation window = & = 300°%, "j:
366
367 printf ("expected commutation window] = %u Yrhvn', | (HallPatt[current commutation window] <<3)>>8) &0
368
369 A program shadow registers with next hall state:
370 CCUS_MCMOUTS = HallPatt[current commutation window]<<s;
A ¥
372 A4 USER CODE END
373 b
34|y 4 End of function main ¥
| | i 3
SIS MAING |

| KB ]
Rl

FII 14 |4 [ » [ »1]\ Build /i, Command A Find in Files

[ULINK Driver for xC16x | IL:264 176

const unsigned char HallPatt] ={000, 015, 023, 031, 046, 054, 062},
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23},

HaIIPatti H[2..0] AT
coutsd [ L. 1
ccet G ow gL
couter 1 1 71
ccez i | L b+

. couTe w

C

Motor Phase < B
A

OutputPatt <
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Double click main.h and DELETE Defines:

#define LED_ON 0x0000
#define LED_OFF OxFFFF

NAXC164CM - visi , * _ =] X

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help o |E|é|

QEHG 2R & % % Yo G P Y IR R Wi [ RO L

& ¥ aX[Target1 -a=
[Project Workspace - x| 0034 j
=-i3 Target 1 00% | // USER CODE END -

£ Dave Files 0038
Start_V2.A68 0037

0038 | //ssssit sttt b h bbbt it AR A A A A S A AR AR A A A A A A A A A A A A AR A A A A A SR AR A A A A E

MAIN.C
2 : 0033 | v/ @Macros
maln‘h 0040 //’:(-*:é:(-*:é:(-:(':(-:(-i:(-:6i:(-:6:(-:(-:6:(-:(-:6:(-:(-:6:(-:(-:6:(-(-:6:(-;(-:6:(-;(-:6:(-*:(-:(-:(':(-:(-:(':(-:(-i:(-:(-:(-:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
----- intring.h 0041
----- ia.h 0042 | // USER CODE BEGIN (MATN Header,3)
----- ascD.h 0043
----- cc2h 0044 | // USER CODE END
..... cueh 0045
..... 2] adc.h 0048
..... |nth 004? //’:(-*:é:(-*:é:(-:(':(-:(-i:(-:6i:(-:6:(-:(-:6:(-:(-:6:(-:(-:6:(-:(-:6:(-(-:6:(-;(-:6:(-;(-:6:(-*:(-:(-:(':(-:(-:(':(-:(-i:(-:(-:(-:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
t:i' h 0048 |/ @hefines
""" SO, Q049 | /ot tr stk d ki kA A A A A A S A A AR A AR A AR AL S A A AR A S A AR A A A S A ARG E AR AR R AR LSk
Etypeh 0050 | #define KEIL
[ o.C 0051
£ ASCO.C 0052 | // WSER CODE BEGIN (MAIN Header,4)
£ cca.c 0053 | #define OFF O
® CoUs.C 0054 | #define ON 1
E ADC.C 0055 | // USER CODE END
-8 INT.C o
) 0o0&7
D USBI’ Flles 0058 //’:(-*:é:(-*:é:(-:(':(-:(-i:(-:6i:(-:6:(-:(-:6:(-:(-:6:(-:(-:6:(-:(-:6:(-(-:6:(-;(-:6:(-;(-:6:(-*:(-:(-:(':(-:(-:(':(-:(-i:(-:(-:(-:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*

0053 | v/ @Declaration of SFRs
DDBD //*******i'*ﬁi**i***ﬁ***********ﬁ**ﬁ**ﬁ*****i'**i'**i******************ﬁ*ﬁﬁ**ﬁ***

0061

0062

00E3 | // The source and destination pointers SRCPx and DSTPx

0064 | #define IRCPO (*{(uword volatile *) OxEC40))

0065 | #define DSTPO (*{{uword wolatile *) OxEC42))

0066 | #define 3JIRCP1 (*{(uword volatile *) OxEC44))

0067 | #define DSTP1 (*{(uword volatile *) OxEC46)) -
| | » ] >|

EEFEE MAIN.C MaINH |
F!I 4 [« [ > [>T Build /i Command Ji Find in Files 7 | N I

JULTMK Driver for xC16x [ 54 ciaz RAM
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Double click main.h and DELETE Global Variable:

extern bit blinking: |

FAXC164CM - pivisi : - =X

FlEile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help i |E| Xl
DGRB[0 EE %R G g« o3& a|BE " ePm
& 9 A |Target1 B
[Preject Workspace ~=||[ 2esa | /v vsER copE END zl
=-i3 Target 1 3BES
£ Dave Files 3665
388? //’ﬁ:6:éﬁ;6ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-:éﬁﬁﬁﬁﬁﬁ:(-;(-ﬁﬁiﬁﬁi'ﬁﬁiﬁﬁﬁ:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*
3668 | /. @Tmported Global Variables
BB | /At A A A AR A A A A A A A AR A A A AR A A A AR A A AR A AR A AR A AR A A A AR A AR AR A A AR A AR A AR A A AR
3670
""" intrins.h 3671 | // USER CODE BEGIN (MAIN Header,6)
..... io.h w72
""" ascOh 3673 | // USER CODE END
----- wz.h 3674
..... ccuBh 3675
..... B ad[h 38?8 //’ﬁ:6:éﬁ;6ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-:éﬁﬁﬁﬁﬁﬁ:(-;(-ﬁﬁiﬁﬁi'ﬁﬁiﬁﬁﬁ:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*
_____ nth 3877 | /S @5lobal Variables
I_ 38?8 //’ﬁ:6:éﬁ;6ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-:éﬁﬁﬁﬁﬁﬁ:(-;(-ﬁﬁiﬁﬁi'ﬁﬁiﬁﬁﬁ:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*
..... stdioh 38?9
ctype.h 3680 | // WSER CODE BEGIN (MAIN Header,7)
B 10.C 3681 | exttern volatile int RS232_wait:
£ ASCO.C 3682 | // USER CODE END
[ CCz2.C 3683
Bl CCUG.C 3684
[ ADCC 3885 //’ﬁ:6:éﬁ;6ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-:éﬁﬁﬁﬁﬁﬁ:(-;(-ﬁﬁiﬁﬁi'ﬁﬁiﬁﬁﬁ:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*
B INTE: 3686 | /S @FPrototypes 0Ff Global Functions
' 388? //ﬁ:6:éﬁ;6ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-:éﬁﬁﬁﬁﬁﬁ:(-;(-ﬁﬁiﬁﬁi'ﬁﬁiﬁﬁﬁ:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*
27 User Files 2568
3689
3690 | void MAIN vUnlockProtecReg(void):
3691
36%2 | // USER CODE BEGIN (MAIN Header,d)
3693
3694 | // USER CODE END
365
3695 —d
389? //’ﬁ:6:éﬁ;6ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-:éﬁﬁﬁﬁﬁﬁ:(-;(-ﬁﬁiﬁﬁi'ﬁﬁiﬁﬁﬁ:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ* -
| | » ] >|
EETE] MAIN.C MaINH |
Fll 4 [« [ > [>T Build /i Command Ji Find in Files 7 | N I
!

JULTMK Driver for xC16x [ [Limes1 ci1 RAM
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Double click CC2.C and DELETE Code:

if(blinking)
P1L=P1L "OXFFFF;

NAXC164CM - visi , _ =] X

FlEile Edit Wiew Project Debug Flash Peripherals Toolks SWCS Window Help 0 |E| Xl
AEHG B & % 6 Yo Gl Y RS- R= Mo st ][RR A
& 9 A |Target1 B
[Project Workspace - x| M3 | j
-5 Target 1 344 | S/ @Parameters None
23 Dave Files 345 | o7
Start_V2.A68 346 | S
MAIN.C gj; i; @hate 04.12.2006
IO'C 349 /’/ﬁ*('ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁ('ﬁﬁﬁﬁ*ﬁﬁﬁ*ﬁﬁi'ﬁﬁiﬁ*iﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
ASCO.C 350
cc2C 351 | // USER CODE BEGIN (Tmr7,1)
CCUs.C 352
ADCC 353 | // USER CODE END
INT.C 354 -
[73 User Files 385 woid CCZ_wiTmr? (veid) interrupt CCz_T7INT
3560 ¢

357 // USER CODE BEGIN (Tmr7,2)
358 if (R3232_wait)

359 R3232_wait--;

360 S/ USER CODE END

361

32|} S End of function CCE2 viTme7

363

364 -

ot g R L L L S
366 | S @Function void CCZ wiClC31ivoid)

367 | S

368 | S

368 | S @Description This is the interrupt service routine for the CAPCOME

370 S register CC31. If the content of the corresponding compare
cral | T timer (configurakle) eguals the content of the

cre capture/compare register CC31 or if & capture event occurs
e 2t the associated port pin, the interrupt reguest flag is b
4| A set and an interrupt is triggered (only if enabled).

it Please note that you have to add application specific code

wE | S to this function. -
| | » | ] | | »
EEEHE] MAN.C (] MAINH ceze |

E!I A [T Build f Command jy Find in Files [ 1K TF]

JULTMK Driver for xC16x [ [Li3se cis RAM
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Build Application:

M

o Bz B | x| 1E
3 aﬁ'{;lTargﬂﬂ

uk

8 KTage &

| Project iorl E e ;al 15 i Project Workspace = II- - —
eould 3 rget ries
e o pebuild al trget ] PEEEEEE{pownloa tp Flash Mermory

EXC 164CM - pision3 - [CrXC164CMYMAIN.C] i |E’| X|
FlEile Edit Yiew Project Debug Flash Peripherals Toolk SYCS Window Help S |E| )(l
ASHE | BB EE % %% W e 8 a@Eoee”n
S @ 8 K [Target Sla=

[Project Warkspace - x| 362 printf("current commutation window = 6 = 300°, "); j
=33 Target 1 = 363

L 29 Dave Files 364 printf("expected commutation window] = 3u Yrhvn', | ({HallPatt[current commutation window] <<8)>>
i 365
3EE /S program shadow registers with mext hall state:
367 CCU6_MCMOUTS = HallPatt[current comwmutation window]<<&; —
368 b =
|« | 3

EEFEEL M ENEEEEEE

*|Build target 'Target 1°
assenbling Start_V2.R66. ..
compiling MATIN.C. ..
MATN.C({271): warning C1%92:
MATN.C(282): warning Clsz: '
MATN.C(288): warning Clsz: '
compiling Io.C. ..

compiling RECO.C. ..
compiling CC2.C. ..

compiling CCU6.C. ..
compiling ADC.C. ..

compiling INT.C. ..
linking. ..

Program Size: data=1153 (near=1153) conzt=451 (near=35%) code=2112
creating hex file from "XCle4cCM" ...

]

'+ wvalue truncated
': wvalue truncated
': wvalue truncated

"ZC2l64CM" - 0 Errori{s), 3 Warning(s).
Load "C: 3 WEC1e4dCMAWANECLE4CM!”
Erasing. ..

Eraze Done.
Programming Done.

Elverify OK.

s|lapplication running

5 =
ZIH [« » [\ Build £ Cormmand }, Find in Files I|«] | >|_I
Ready JULINK Driver for xC16x [ [L:367 62 RAN
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And see the result:

Note: The motor has to be turned by hand ©.

ti-threaded TTY

File TTY Transfer Help

Current Commutation Window =*“2"

0° = 360°

Fort Baud Parity [rata Bitz Stop Bits I llioesEche [
IEDM‘I ;I ISBDD ;I INone LI IS LI I‘I LI IV Display Emors [ Mo Writing
: [T CR = CR/LF [T Ho Everts
Fart... | Comm Events... | Flow Contral... | Timeouts... | ¥ Autowrap o e i

current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_commutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window

current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnutation_window
current_comnmutation_window
current_comnutation_window
current_comnmutation_window
current_comnutation_window
current_commutation_window
4

LI T | 1 o O
NN NN NN NN NN NN NN NN NN NN NI R

EOEEESEEESEEEEREEREEEEEEEEEIEEREEEREEEEEEE®
I,
[
=2l
=

P R R R T T T T T T R R R

expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]

L 0 o 0 D L e ) L 0 L L L L L L B L 0 L L LI L LD LD LD L LD LA LI B

Modem Statu
’]7 CTs [T DSR [T RING I RLSD (CD)

const unsigned char HallPatt[]

Comm Statu

[T CTSHold I~ %OFF Hold ™ T Char
I~ DSRHold T OFF Sent T3 Chars: IU
[~ RLSDHold [T EOF Sert R Ehals:lﬂ

H[2..0]
CC60

CC61

CC62

~ C

Motor Phase < B

Application Note

A

CouT60 A

CcouTé61

CcouT62

1:Status message go :I
here:

5

={000, 015, 023, 031, 046, 054, 062},
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, Ox0E, 0x0B, 0x38, 0x2:

HallPatt i

OutputPatt <

G (B (D ¢3 C (D
Pn

132

9% FX

e

EX

-

X

1
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Current Commutation Window

“3"=60°

ti-threaded TTY
File TTY Transfer Help

Fort Baud Parity [rata Bitz

Stop Bits [T LocalEcha [T WoFeading

| BT B R B LR R =l =l ¥ DisplyEnors  T7 Mo wiiting

[T CR=: CRAF T NoEvents

Fart... | Comm Events... | Flow Contral... | Timeouts... | ¥ Autowrap o e i
current_commutation_window = 2 = A =368 . expected_commutation_window] = 3
current_commutation_window = 2 = B =368 ., expected_commutation_window] = 3
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commnutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commnutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_comnutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_comnutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_comnutation_window = 3 = 68 .| expected_commutation_windowl] = 1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_comnutation_window = 3 = 68 .| expected_commutation_windowl] = 1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_comnutation_window = 3 = 6A . expected_commutation_windowl = 1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commnutation_window = 3 = 68 . expected_commutation_windowl] = 1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commnutation_window = 3 = 68 . expected_commutation_windowl] = 1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_comnutation_window = 3 = 68 , expected_commutation_window] = 1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_comnutation_window = 3 = 68 , expected_commutation_window] = 1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commutation_window = 3 = 68 . expected_commutation_windowl] =1
current_commutation_window = 3 = 68 , expected_commutation_windowl] =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_commutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_comnutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_window] =1
current_comnutation_window = 3 = 68 , expected_commutation_windowl =1
current_commutation_window = 3 = 68 . expected_commutation_windowl =1
current_commutation_window = 3 =
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const unsigned char HallPatt[] ={000, 015, 023, 031, 046, 054, 062};
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const unsigned char QutputPatt[] = {0x00, 0x32, 0x2C, Ox0E, 0x0B, 0x38, 0x23};
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Current Commutation Window

“ 1” — 1200

ti-threaded TTY

File TTY Transfer Help

Fort Baud Parity [rata Bitz Stop Bits I llioesEche [
IEDM'I ;I ISBDD ;I INone LI IS LI I‘I LI ¥ Display Errors [T Mo wiiting
: [T CR = CR/LF [T Ho Everts

Fart... | Comm Events... | Flow Contral... | Timeouts... | ¥ Autowrap o e i
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl] =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 , expected_commutation_windowl = 5§
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 , expected_commutation_windowl = 5§
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 ., expected_commutation_windowl = 5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_window]l = 5§
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_window]l = 5§
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_window] =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_window] =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window =1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window =1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_window] =&
current_commutation_window = 1 = 128 . expected_commutation_windowl =5
current_comnutation_window = 1 = 128 , expected_commutation_windowl =&
current_commutation_window
4
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const unsigned char HallPatt[] ={000, 015, 023, 031, 046, 054, 062};
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const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23};
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Current Commutation Window

ti-threaded TTY
File TTY Transfer Help

Fort Baud Parity [rata Bitz

Stop Bits [T LocalEcha [T WoFeading

Font...l EommEvents...l Flow Contral...

| BT B R B LR R =l =l ¥ DisplyEnors  T7 Mo wiiting
: [T CR = CR/LF [T Ho Everts
Timeouts... | v Autowrap ™| Mo Status

current_comnutation_window 5

expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_windowl

e o

current_commutation_window = 5 = 188 .,
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .,
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .,
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .,
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .,
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 |
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 |
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_comnutation window =5 = 188 .
current_commutation_window = 5 = 188 .
current_comnutation window =5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window = 5 = 188 .
current_commutation_window =5 = 188 .
current_commutation_window = 5 = 188 .
current_comnutation_window =5 = 188 .
current_commutation_window = 5 = 188 .
current_comnutation_window =5 = 188 .
current_commutation_window = 5 = 188 .
current_comnutation_window =5 = 188 .
current_commutation_window = 5 = 188 .
current_comnutation_window =5 = 188 .
current_commutation_window = 5 = 188 .
current_comnutation_window = 5 = 188 .,
current_commutation_window = 5 = 188 .
current_comnutation_window = 5 = 188 .,
current_commutation_window = 5 = 188 .
current_commutation_win
a4
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here:

const unsigned char HallPatt[] ={000, 015, 023, 031, 046, 054, 062},
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const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, 0x23};
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Current Commutation Window
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current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = &
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = &
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = &
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = &
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 _ expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 _ expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 | expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_window]l = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_window]l = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_window] = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_window] = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_comnutation_window = 4 = 248 , expected_commutation_windowl = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_window] = 6
current_commutation_window = 4 = 248 . expected_commutation_windowl = 6
current_comnutation_window = 4 = 248 , expected_commutation_windowl = 6
current_commutation_window = 4 =
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const unsigned char HallPatt[] ={000, 015, 023, 031, 046, 054, 062};
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const unsigned char QutputPatt[] = {0x00, 0x32, 0x2C, Ox0E, 0x0B, 0x38, 0x23};
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Current Commutation Window

ti-threaded TTY
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current_comnutation_window 6

expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_window]
expected_commutation_windowl
expected_commutation_windowl
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current_commutation_window = 6 = 388 .,
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .,
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .,
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .,
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .,
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 |
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 |
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_comnutation window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_comnutation window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_comnutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_comnutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_comnutation_window = 6 = 388 .
current_commutation_window = 6 = 388 .
current_comnutation_window = 6 = 3688 .
current_commutation_window = 6 = 388 .
current_comnutation_window = 6 = 3688 .
current_commutation_window = 6 = 388 .
current_comnutation_window = 6 = 388 .,
current_commutation_window = 6 = 388 .
current_comnutation_window = 6 = 388 .,
current_commutation_window = 6 = 388 .
current_commutation_wind
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here:

const unsigned char HallPatt[] ={000, 015, 023, 031, 046, 054, 062};
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, Ox0E, O0x0B, 0x38, 0x23};
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Relevant Project:

Mame ¢

101_¥C164CM-Project-Ready-To-Use-accarding-To-application-MNote-4P 16102
102_#C164CM-DavE-Configuration-and-Reconfigur ation
(103_¥C164CM-1.Experiment-with-Hall-Sensors

(104_¥C164CM-2. Experiment-with-Hall-Sensors

*I 05_XC164CM-Run-the-Motor-Manually-everything-is-done-in-main-no-isr
(106_¢C164CM-Run-the-Motor-Automatically-Using-a- menu-Star t-Stop-Using-isr
107 _XC 164CM-Run-the-Motor-Menu-Start-Stop+Show _Current-Measurement
(108_%C164CM-Run-the-Maotor-Menu-Start-Stop-Show_Current+Speed
109_%C164CM-Start-Stop-the-Motor+Increase-Decrease-the-Speed+Show-4ll
110_%C164CM-Start-Stop-the-Motar-Change-Speed+Direction+Show-4ll
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Reqister Information / Additiona Information:

Il State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt[] ={ 000, 015, 023, 031, 046, 054, 062};

LELEL L

00=0, 01=5, 02=3, 03=1, 04=6, 05=4, 06=,

HallPatt«E H[2..0] (1
CC60 0 0 Or_ﬂﬂ_

COUTE0 mm
CC61 01000
OutputPatt < ¢, 100 h

ccez 1000 0rt
Motor Phase < B
A

\""-—.-
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Reqister Information / Additiona Information:

/] State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt[] ={ 000, 015, 023, 031, 046, 054, 062};

/I program shadow registers with next hall state
CCU6 MCMOUTS = HallPatt[current commutation window]<<8;

CCU6_MCMOUTS

Multi-Ch. Mode Outp. Shad. R. FR (E8CA,/--) Reset Value: 0000,
15 14 13 12 11 10 8 7 6 5 4 3 2 1 0
1 1 1 1 1 1 1 T 1
STR STR
- CURHS EXPHS - MCMPS
HP MCM
1 1 1 1 1 1
W - rw rw W - w
CURHS [13:11] | rw Current Hall Pattern Shadow Field
CURHS is the shadow field for bitfield CURH. The
bitfield is transferred to CURH when a correct Hall
event is detected.
EXPHS [10:8] |rw Expected Hall Pattern Shadow Field
EXPHS is the shadow field for bitfield EXPH. The
bitfield is transferred to EXPH when a correct Hall
event is detected.
CCU6_MCMOUT
Multi-Ch. Mode Output Reg. FR (E8CC,/--) Reset Value: 0000,
15 14 13 12 11 10 8 7 6 5 3 2 1 0
T T T T T
- - CURH - R MCMP
| | | | | |
- - rh rh - rh rh
Field Bits Type |Description
CURH" [13:11] | rh Current Hall Pattern
CURH is written by a shadow transfer from bitfield
CURHS. Bitfield CURH is compared to the sampled
Hall pattern after every detected edge at the Hall
sensor inputs CC6POSx. If the pattern match, the
detected edge has been an invalid transition (e.g.
due to a spike), and no further action is performed. If
the sampled pattern do not either match CURH or
EXPH, a Wrong Hall Event signal is set, which can
trigger further actions.
EXPH" [10:8] |rh Expected Hall Pattern
EXPH is written by a shadow transfer from bitfield
EXPHS. Bitfield EXPH is compared to the sampled
Hall pattern after every detected edge at the Hall
sensor inputs CC6POSx. If the pattern match, a
Correct Hall Event signal is generated, which triggers
further actions.
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Register Information / Additional Information:

// State-Transition-Table - next output pattern (Hex)
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0xO0E, 0xO0B
0x38, };

// program shadow registers with next output pattern:
CCU6 MCMOUTS |= OutputPatt[current commutation window];

0x00, 0x32, 0x2C, O0xOE, 0x0B, 0x38,

HallPatt H[2..0]
e oy

couteo T 110110
0t-10:0:

OutputPatt < EETTM Wil‘l—l‘l_l‘l_(l"L

cC62 11000 0rt-

Motor Phase < B

A
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Reqister Information / Additiona Information:

// State-Transition-Table - next PWM output pattern (Hex)
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0xO0E, 0xO0B
0x38, };

[110010b] [101J00b] [001110b] [001011b] [111000Db]

NN\ \ } /

{0x00, 0x32, 0x2C, 0x0E, 0x0B, 0x38, }i
[0] [1] [2] [3] [4] [5]

OutputPatt [index]

HalIPatti H[2..0] OOy
CC60 0.0 Or—h_
COUT60 ﬂ_TdLr—hﬁr
0r—110:0:0

OutputPatt < 2211751 Fﬁ—h i
core 110,00 071
. r;éumz W—M
Motor Phase < B B o=

S
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(infineon.

Reqister Information / Additiona Information:

// State-Transition-Table - next output pattern (Hex)
const unsigned char OutputPatt[] = {OXOO, 0x32, 0x2C, 0x0E, 0x0B,
0x38, };

// program shadow registers with next output pattern:
CCU6 MCMOUTS |= OutputPatt[current commutation window];

CCU6_MCMOUTS

Multi-Ch. Mode Outp. Shad. R. XSFR (ES8CA,/--) R@t Value: 0000,

15 14 13 12 11 10 9 8 7 6 5 1 0
STR STR
HP - CURHS EXPHS McMml - MCMPS
W - | ™ | | Y | W - r\IN |
MCMPS [5:0] rw Multi-Channel PWM Pattern Shadow Field

MCMPS is the shadow field for bitfield MCMP. The
Multi-Channel shadow transfer is triggered according
to the transfer conditions defined by register
MCMCTR.

CCU6_MCMOUT

Multi-Ch. Mode Output Reg. XSFR (E8CC/--) R@t Value: 0000,

15

14

13

12

11

10

9

8

7

6

EXPH

R

rh

rh

Multi-Channel Modulation Pattern

MCMP contains the output modulation pattern for the

Multi-Channel mode, which can set the

corresponding output to the passive state. Itis written

by a shadow transfer from bitfield MCMPS.

0 The output is set to the passive state.

1 The output can deliver the PWM generated by
T12 or T13 (according to register MODCTR).

MCMP[5:0] corresponds to (left to right):

COuUTeB2, CCB2, COUTB1, CCB1, COUTBO0, CCBO.

Application Note 144 V2.0, 2006-12



. AP16109
@ln% BLDC-Motor "Cookery-Book"

Reqister Information / Additiona Information:

// for this programming example we will do the shadow transfer
always manually
CCU6 MCMOUTS |= 0x8080;

6_MCMOUTS
i-Ch. Mode Outp. Shad. R. XSFR (E =) Reset Value: 0000,

14 13 12 11 10 9 8 6 5 4 3 2 1 0
STR STR
HP - CURHS EXPHS Mcml MCMPS
W - | ™ | | Y | W - r\IN |
Field Bits Type |Description
STRHP 15 W Shadow Transfer Request for the Hall Patterns

Setting this bit during a write action leads to an
immediate update of bitfields CURH and EXPH by
the value written to CURHS and EXPHS. This
functionality permits an update triggered by SW.
When read, this bit always delivers 0.

0 CURH and EXPH are updated according to the
defined HW action. The write access to
CURHS and EXPHS does not modify bitfields
CURH and EXPH.

1 CURH and EXPH are updated by the value
written to bitfields CURHS and EXPHS.

Field Bits Type | Description

STRMCM 7 w Shadow Transfer Request for MCMPS

Setting this bit during a write action leads to an

immediate update of bitfield MCMP by the value

written to MCMPS. This functionality permits an
update triggered by SW. When read, this bit always

delivers 0.

0 MCMP is updated according to the defined HW
action. The write access to MCMPS does not
modify MCMP.

1 MCMP is updated by the value written to
MCMPS.
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Double click MAIN.C and insert Global Variable:

// State-Transition-Table - next output pattern (Hex)
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0xO0OE, 0xO0B,
0x38, };

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Took SYCS \Window Help i |E|é|
2R 4B A& % 6 Yo Gl M e 8 a@BE o0 H
& 4§ &<[Target1 &=
[Project Workspace ~=||"awe [ /v vsEr copE BEGIN (MAIN General,7) zl
E-§3 Target 1 077 | char menul[] =
223 Dave Files 078 | "irhnininin"
H Start V2,460 0Fg | "L oL, hrhnt
MATN.C 8o | "z ... eyt
og " Yrhn';
0.c ng2
ASCO.C 083 | char guestion[] =
ccza.c 024 | "your choice: ™
CClUa.C 085
ADC.C 086 | volatile int RSZ32_wait=z; f
INT.C 087 | char select=' ';
-[27 User Files 088
088 | // State-Tramsition-Table - next hall state [octal number system]
090 | const unsigned char HallPatt[] = { 000, 015, 023, 031, 045, 054, O06Z}:
091
092 | // State-Transition-Table - next output pattern (Hex)
093 | const unsigned char CucputPatt[] = {0x00, 0Ox3Z, 0x2C, Ox0E, 0Ox0B, OX3G, OxXZ3):
094
035 | S/ USEE CODE END
036
097
DSS /’/ﬁﬁ(-ﬁﬁéﬁﬁﬁﬁﬁ*ﬁﬁ;6ﬁﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ;(-ﬁﬁi’ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
093 | /Y @External Prototypes
100 /’/ﬁﬁ(-ﬁﬁéﬁﬁﬁﬁﬁ*ﬁﬁ;6ﬁﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ;(-ﬁﬁi’ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
1m
102 | /4 USER CODE BESIN (MAIN General,d)
103
104 | 7/ USEE CODE END
108
106
10? /’/ﬁﬁ(-ﬁﬁéﬁﬁﬁﬁﬁ*ﬁﬁ;6ﬁﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ;(-ﬁﬁi’ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
108 | /v @Prototypes OFf Local Functions -
< 3 | | 3
S| ) | = MainC |

I—|

=
BI A< 7 [»]\Build / Cormmand } Find in Files L« [
[ULTMK Driver for xC16x [ lLigaca RAR
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Double click MAIN.C and insert Code:

// program shadow registers with next output pattern:
CCU6_ MCMOUTS |= OutputPatt [current commutation window] ;

// for this programming example we will do the shadow transfer
always manually:
CCU6 MCMOUTS |= 0x8080;

15[ X]

FlEile Edit Yiew Project Debug Flash Peripherals Took SYCS Window Help i |E|é|
QAEEG 4B & % % %o T e e» 3 g Q| BE T ®
© (8 B | W KTarget 1 a=
[Project Workspace - x| 253 j
=53 Target 1 354 /4 get hall state from PiH:
EG Dave Files 355 current_commutation window = (unsigned char) P1H & Ox07;
: Start_vz.aeg || 36 )
WATN.C 357 if jcurrent commutation window == Z) J4010 b o= 0%/ 3607
358 printf("current_commutation window = 2 = o%=360%, ™):
0. 355 if (current commutation window == 3] FS011 b= ga°
ASCO.C 360 printt (:current_corr&utation_window =3 = BO0%, "):
cca.c 361 if (current_computation window == 1) FS001 b o= 1207
CClUs.C 362 printf("current commutation window = 1 = 120°, ");
ADC.C 363 if (current_comwutation window == 5} F4101 b= 1807
NT.C 364 printf("current comrutation window = 5 = 180°, "j:
(77 User Files 365 if (current_comwutation window == 4) A4 100 b o= 2407
366 printf("current_comwutation window = 4 = 240°, ");
367 if (current_comwutation window == §) SA110 b o= 3007
368 printf("current commutation window = 6 = 300°, ");
369
370 printf ("expected commutation window] = %u Yrhnt, | (HallPatt[current commutation window] <<S)>>
37
372 F4 program shadow registers with mext hall state:
373 CCUE_MCMOUTS = HallPatt[current commutation window] <<8;
374
375 £/ program shadow registers with next output pattern:
376 CCUE_MCMOUTS |= OQutputPatt[current commutation window] ;
377
378 F4 for this programming example we will do the shadow transfer always manually:
378 CCU6_MCMOUTS |= 0x5080;
380 i
381 /4 USER CODE END
382
383 |}/ End of Function main
384
385 bz
386 - T
< ol el | 3|
SR maine |

F!I 4 [< [ [>T Build f, Cormand j, Find in Files / | N |3 |

|ULINK Driver for xC16x | [L:375 158 RN
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Double click MAIN.C and change Code from:

\r\n", (

(current commutation window == 2)
prlntf("current commutatlon window
(current commutation window == 3)
prlntf("current_commutat1on_w1ndow
(current commutation window == 1)
prlntf("current commutatlon w1ndow
(current commutation window == 5)
prlntf("current commutatlon window
(current commutation window == 4)
printf ("current commutation window
(current commutation window == 6)
printf ("current commutation window

printf ("expected commutation window] =
(HallPatt [current commutation window] <<8)>>8) &0x07) ;

010 b = 0°/360°

0°=360°,
011 b = 60°
60°, ") ;
001 b = 120°
120°, ") ;
101 b = 180°
180°, ") ;
100 b = 240°
240°, ");
110 b = 300°
300°, ");

") ;

if (current commutation window == 2)
printf ("ccw=2, ");

if (current commutation window == 3)
printf ("ccw=3, ");

if (current commutation window == 1)
prlntf("ccw 1, ");

if (current_commutation_window == 5)
printf ("ccw=5, ");

if (current commutation window == 4)
printf ("ccw=4, ");

if (current commutation window == 6)

printf ("ccw=6, ");

printf ("ecw=%u\r\n",

((HallPatt [current commutation window]<<8)>>8)&0x07) ;
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—1=2[X]
=12 X]

-2 N- IR & % % Yo Tl s e @ 8 aBE o e
& 84 8 Target1 4=
[Praject Watkspaca - x| 351 Ficase "3': blinking=0N, printfimessage’): break: j
=-i3 Target 1 352 7
E-£3 Dave Files 353
i Start V2. AGE 354 /4 get hall state from PiH:
MATN.C g:g current commutation window = (unsigned char) PI1H & 0O=07;
0o.c 357 if (current commutation window == Z)
ASCO.C 358 printf (;ccw=2, " B
cczc 359 if (current commutation window == 3)
CClUs.C 360 printf("Tocw=3, "):
aDC.C 361 if (current_comwutation window == 1)
NT.C 362 printf{Mocw=1, "):
{37 User Files 363 if (current_comwutation window == 5)
364 printf("Toccw=5, "):
365 if (current commutation window == 4)
366 printf("Tococw=4, ");
367 if (current_comwutation window == §)
368 printf{Mocw=a, ")
369
370 printf("ecw=3uirin”, [ (HallPatt[current commutation window] <<5)>>5) &0x07) ;
371
are F4 program shadow registers with next hall state:
373 CCU6_MCHOUTS = HallPatt[current_comwutation window] <<S;
374
375 F4 program shadow registers with nmext output pattern:
376 CCUS_MCHOUTS |= OutputPatt[current_commutation window] ;
377
378 f4 For this programmung example we will do the shadow transfer always manually:
373 CCU6_MCMOUTS | = Ox8080;
380 }
381 /4 USER CODE END
382
383 /S End of function main T
384 X
4 )yl e H
SR Mane |

E!I A AT Build f Command fy Find in Files [ 1K) TF]

JULTMK Driver for xC16x [ lLims7 oS RAM
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Build Application:

uk

o Bz B | x| 1E
3 aﬁ'{;lTargﬂﬂ

8 KTage &

| Project iorl E e ;al 15 i Project Workspace = II- - —
eould 3 rget ries
e o pebuild al trget ] PEEEEEE{pownloa tp Flash Mermory

—1=2]X|
FlEile Edit View Project Debug Flash Peripherals Toolks SWCS Window Help ;lilél
AsHG |t BR[oc|EE %W 20 Clasle-su(da & go I @

§9 4\ Target 1 ee=

[Project Workspace - x| 364 printf("Toccw=5, "): j
Eﬁ Target 1 - 365 if (current,_c:ommut,at,iDn_windDw == 4]
£-£3 Dave Files 366 princt(foowsd, )
Start Vo 367 if (current_commutation window == &)
= 363 printf("cow=a, ");
MAIN.C
o 363 | =
' o 370 printf("ecw=3uirin", { (HallPatt[current conmutation window] <<8)>>8) £0x07) ; vI
H ASC T - . -
| F ’l 141 | g

EEREEL Maine |

*|Build target 'Target 1° ii
assembling Start_V2 . L66 ...

compiling MATIN.C. ..
MATN.C(274): warning Clsz: '
MAIN.C(285): warning Cl92:
MAIN.C(291): warning C192:
compiling Io.C. ..
compiling RSCO.C. ..
compiling CC2.C. ..
compiling CCUG.C. ..
compiling ADC.C. ..
compiling INT.C...
linking. ..

Program Size: data=1153 (near=1153) const=227 (near=135) code=2152
creating hex file from "XCle4dCM" ...

': wvalue truncated
': value truncated
': wvalue truncated

"ECle4CMt - 0 Erroris), 3 Warningi(s).
Load "< 0ECledCM W EI1640M"
Era=zing. ..

Erase Dons.
Programming Done.

g >

E Varify 0.

5 application running ... [ﬂ
Z [T > Build £ Command i Find in Files 7 |RN |
Ready JULINK Driver for ¥C16x [ lL:zsa c:s R A

TheMotor isrunning! ©
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See the result:

ulti-threaded TTY ;lilél

File TTY Transfer Help

Part Baud Parity D ata Bits Stop Bits v b I~ Mo Seading

ICDM1 ;I ISBDD LI INone LI IB LI |1 ;I v :Display Enars 7| Maiiting
[ CR=>CRAF [T MoEverts
Font... | Comm Events... | Flow Contral... | Timeouts... | ¥ Autowrap Tl

ccw=6b, ecw=2 -
ccw=2, ecw=3 —I
cocw=3, ecw=1
ccw=1, ecw=h
ccw=5,. ecw=4
ccw=4, ecw=b
ccw=6, ecw=2
ccw=2, ecw=3
ccw=3, ecw=1
ccw=1, ecw=h
ccw=h, ecw=4
ccw=4, ecw=b
ccw=6, ecw=2
cocw=2, ecw=3
ccw=3, ecw=1
ccw=1, ecw=h
ccw=5, ecw=4
ccw=4, ecw=b
ccw=6, ecw=2
cocw=2, ecw=3
ccw=3, ecw=1
ccw=1, ecw=h
ccw=5, ecw=4%
ccw=4, ecw=b
ccw=6, ecw=2
cocw=2, ecw=3
ccw=3, ecw=1
ccw=1, ecw=h
ccw=5, ecw=4
ccw=4, ecw=b
ccw=6, ecw=2
cocw=2, ecw=3
ccw=3, ecuw=1
ccw=1, ecw=h
ccw=5, ecu=4
ccw=4, ecw=b
ccu=b, ecu=2
cocw=2, ecw=3
ccw=3, ecu=1
ccw=1, ecw=h
ccw=5, ecw=4
ccw=4, ecw=b
ccw=6, ecw=2
cocw=2, ecw=3

cocw=3 -
[l ‘
Modem Statu ot Slisfi 1: Status message go :I
(V CTS [T DSR [~ RING T~ RLSD(CD]| (I CTSHold I ®OFF Hald [T T Char e
I~ DSRHold T~ OFF Sent T3 Chars: IU
[~ RLSD Hold I™ EOF Sert R Chars: IU LI

v uhuhyheshyshas

H[2..0] KT A I KT KT KT KB K

o

H[2..0] K XA X T X2 K 3K
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oy B
+"‘+"‘+

BFOS_=

ﬁgllent Technologies

b TR o e o )

ﬂ.){ 4 D0mes ID.EEEHz AY(]) = -160.00V
F N
= 08 [ e
revolutions [revolutions [time for ftime for commutation
per minute [per second |1 revolution |1 commutation window jwindows
[rpm] [rps] [mg] ms per second []
638 1064 o4 & 15,76 64
1000 16,67 60 10,00 100
2000 33,33 30 5,00 200
3000 50,00 20 3,33 300
4000 66,67, 15 2,50 400
5000 83,33 12 2,00 500
6000 100,00 10 1,67 600
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/

Relevant Project:

Mame ¢

101_¥C164CM-Project-Ready-To-Use-accarding-To-application-MNote-4P 16102
102_#C164CM-DavE-Configuration-and-Reconfigur ation

_|:I 03_XC164CM-1.Experiment-with-Hall-Sensors

(104_¥C164CM-2. Experiment-with-Hall-Sensors

'I:I 05_XC164CM-Run-the-Motor-Manually-everything-is-done-in-main-no-isr

06 _¥C164CM-Run-the-Motor-automatically-Using-a-menu-Start-Stop-Using-isr
107 _XC 164CM-Run-the-Motor-Menu-Start-Stop+Show _Current-Measurement
(108_%C164CM-Run-the-Maotor-Menu-Start-Stop-Show_Current+Speed
109_%C164CM-Start-Stop-the-Motor+Increase-Decrease-the-Speed+Show-4ll
110_%C164CM-Start-Stop-the-Motar-Change-Speed+Direction+Show-4ll
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Insert your application specific program:

m

DAVE doesn’t change code which isinserted between ‘// USER CODE BEGIN’ and ‘//
USER CODE END’. Therefore, whenever adding code to DAVE’ s generated code, write it
between ‘// USER CODE BEGIN’ and ‘// USER CODE END’'.

If you wish to change DAVE’s generated code or add code outside these ‘ USER CODE'’
sections you will have to insert/modify your changes each time after letting DAVE
regenerate code!

S~ -
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Double click MAIN.C and change Global Variable from

char menul[] =
"\r\n\n\n\n"

"L, \r\n"
"2 .. \r\n"
n \r\nu;

to:

char menul] =

"\r\n\n\n\n"

"l ... Start Motor(); \r\n"
"2 ... Stop Motor(); \r\n"
n \r\nu;

FlEile Edit View Project Debug Flash Peripherals Took SYCS Window Help

G B

—1=2[X]

=1&lX|

& % % % G liadhes @ aBEeT®

& [E E 2 | W K Target ]
[Project Warkspace ~=||[" 067 [ /v vsEr copE BEGIN (MAIN General,s) zl
=-§3 Target L 068
£1-£3 Dave Files 063 | // USER CODE END
! Start_wz.468 || 070

MAIN.C bl

091

034
095 | // USER CODE END
036
057

099 | 4/ @External Prototypes

Al [ | K

092 | // State-Transition-Table - next output pattern (Hex)
093 | const unsigned char CutputPatt[] = {0x00, 0Ox3z,

i L L E T

0.c 073 | // #Glokal Variaskles
ASCD'C 0?4 /f/:é:(-(-:6:é(-:é:(-;(-:6:é:6:(-:6:6:6:é:(':(-:6:E:é:(-:6:(-:6ﬁﬁ:(-:6:6:éﬁﬁ:(-:6:6:(-:(-(-:(-:(-;(-:(-:(-;(-:(-:(-:(-:(-:(-:('ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
CCz2.C 075
CCUE.C 076 | /4 USER CODE BEGIN (MAIN General,?)
ADC.C 077 | char menu[] =
INT.C 078 | mirinininin”
.[Z3 User Files 079 "1 ... Start_Motor(): ‘rin"
080 | "2 ... Stop_Motor(); Srhn"
081 | " Yrhn';
082
083 | char guestion[] =
084 | "your choice: ™
085
086 | volatile int R3232 wait=2:
087 | char select=' ';
088

088 | // State-Transition-Table - next hall state [octal number system]

030 | const unsigned char HallPatt[] = { 00oo, 015, 031, 046, 054,

0OxDE, Ox0E, 0Ox38,

0 LT

100 | Fratsts st it dd A A A A S A A R AR A A A A A A S A AR AR A A A A A A A A S A SR AR A AR A bbbk ok -
3

062} ;

Ox23}:

EEFEE MG |

FII 4 L[] Build f Command j Find in Files f

| R

1+

[ULTMK Driver for xC16x
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Double click MAIN.C and insert Global Variable:

// Motor Status = ON = Motor is running
// Motor Status = OFF = Motor is NOT running
volatile unsigned int Motor Status = OFF;

15[ X]

File Edit “iew Project Debug Flash Peripherals Tools SWCS Window He i
FiFile Ed j hug Flash pheral I ch In = X
Qg 4B & T T ¥o Tl las e 38 qEE oo
& 9 aX[Target1 -a=
[Project Workspace - x| 070 j
-5 Target L 071
Ea DaVE! Fi|E!S 0?2 //:(-:(-(-:(-:(-(-:(-:(-;(-:(-:(-;6:(-:é;6:(-:(-:(':é:éi:(-:(-:(-ﬁ:(-:(-:(-:(-:(-:(-:(-:(-:(-:(-:é:(-:(-:(-(-:(-:(-;(-:(-:(-;(-:(-:(-;(-:(-:(-:('ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

£ Start_v2.466 073 | // @5lobal Variables

0?4 //ﬁﬁ('ﬁﬁ('ﬁﬁﬁﬁﬁ;6ﬁﬁ;6ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ('ﬁﬁﬁﬁﬁﬁﬁﬁ;6ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
075
076 | // USER CODE BEGIN (MAIN General,?)
077 | char menul[] =

078 | ™irvnininhn"

079 | "1 ... Start_MNotor(); ‘rhn" s
080 | "2 ... 3top_Motor(); ‘rin"
ogt " Yyt
- [77 User Files 082
083 | char guestion[] =
084 | "your choice: ;
085
086 | volatile int RS232_wait=2;
087 | char select=' ';
088
089 | /v State-Transition-Table - next kzall state [octal number system]
090 | const unsigned char HallPatt[] = { 000, 015, 023, 031, 046, 054, O062};
031

092 | 7/ State-Transition-Table - next output pattern (Hex)

093 | const unsigned char CutputPatt[] = {0x00, 0x32Z, OxZC, Ox0E, Ox0B, Ox38, O0xZ3};
034
095 | 7/ Motor Status = ON = Motor is running

096 | // Motor Status = OFF = Motor is NOT running
097 | volatile unsigned int Motor_Status = OFF;

038
038 | s/ USEE CODE END
100
m

102 | FAat it st it d A A A A A A A A A A AR A A A A A A A S A AR AR AR A A A A A A S A SR AR A AR A A bbbk ok

103 | // @External Prototypes A
B ol [l £
SR mane |

F!I 4 [< [ [>T Build f, Cormand j, Find in Files / KN [

|ULINK Driver for xC16x | Liesci RN
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Double click MAIN.C and change Code from

char input (void)

char in=' ';

?o
printf (question) ;
while (!ASCO_RIC IR);
ASCO RIC IR=0;
in = (char)ASCO0_ RBUF;

}while (in!='1' && in!= '2' && in != '3');

return in;

to:

char input (void)

char in=' ';
do
{
printf (question) ;
while (!ASCO RIC IR);
ASCO RIC IR=0;
in = (char)ASCO0_ RBUF;
}while (in!='1' && inl!= '2'");
return in;
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—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help 0 |E|é|
GEEHg L BER 4 % % 1o ad @ a qBFEoePm
& 9 A |Target1 B
[Project Workspace - x| 0| j
=3 Target 1 311 | // @Returavalue  None
23 Dave Files 32| 7
[ startvzaes (| N3
MAIN.C 314 | /S @rarameters None
ik
0.6 36 s
ASCOC N7 | /S @Date 04.12.2006
cca.c 38| S
CCU&.C 319 //’ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ:6ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-ﬁﬁﬁﬁﬁﬁﬁﬁ:6ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
ADC.C 320
NT.C 31 -/ USER CORE BEGIN (Main,1)
i 322 char input (void)
77 User Files 2 ¢
324 char in=' ';
325 do
326 {
327 printf (question) :
328 while (!i3CO_RIC_IR):
329 ASCO_RIC_IR=0;
330 in = (char) A3CO_REUF:
331 jwhile (in!'='1' &£ in'= '2'};
332 return in;
333 -
334[H // USER CODE END
35 L
336 wvoid main(void)
337
338 /¢ USER CODE BEGIN (Main,Z2) e
339 unsigned char current_commut,at,iDn_windDw = 0;
340 /4 USER CODE END
beEh |
342 MAIN wInit():
343 -
4 A | N 3l
S| 3| | | Mane |

E!I A AT Build f Command Jy Find in Files [ ] ]

[ULTMK Driver for xC16x [ [L:3z4 cas RAM
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Double click MAIN.C and change from

//printf (menu) ;
//select=input () ;

//switch (select)
/ /4
//case '1':
//case '2':

break;
break;

I
I

//}

to:

printf (menu) ;
select=input () ;

switch (select)

{

case 'l': Start Motor(); break;
case '2': Stop Motor(); break;

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help & |E|é|
deEH@ ¢ B == 0% % % a3 g q @F 6P 5
= b ¥ ,5;'\"|Target1 j &=
e x| ~ vsex cope Exp zl
=-i3 Target 1 a
£-£5 Dave Files 42 MAIN vIniti);
i 343
344 // USER CODE BEGIN (Main,4)
345 while (R3232_wait) ;
6 while (1}
347 {
348 printf (menu) ;
349 select=input(j:
350
351 switch (select)
77 User Files 352 {
353 case 'l': Start_Motor(); break;
354 case 'Z': Stop Motor(): break;
o }
356
357 /4 get hall state from PiH:
358 current comwutation window = (unsigned char) P1H & Ox07;
353
360 if (current_commutation window == 2]
361 printf(Toocw=zZ, "):
362 if jcurrent commutation window == 3)
363 printf{"occw=3, "):
364 if (current_comwutation window == 1)
365 printf{"ccw=1, "):
366 if (current_commutation window == 5
367 printf("Toccw=5, "):
368 if (current comwutation window == 4)
369 printf("Tococw=4, ");
370 if (current_comwutation window == §)
e printf{Mocw=6, "): s
372
373 printf ("ecw=3uirin®, | (HallPatt[current commutation window] <<8)>>3) £0x07) ; hd
4 [ {p e 3|
S| 3| | | Manc |
Fll A< [>T Build /i Command Ji Find in Files 7 | N I
[ULINE Driver for xC1ex | [iase cit i T rw
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BLDC-Motor "Cookery-Book"

Double click MAIN.C and DELETE Code:

if (current_commutation_window == 2)

printf(“ccw=2, "),

if (current_commutation_window == 3)

printf(“ccw=3, "),

if (current_commutation_window == 1)

printf(“ccw=1, "),

if (current_commutation_window == 5)

printf("ccw=>5, "),

if (current_commutation_window == 4)

printf(“ccw=4, "),

if (current_commutation_window == 6)

printf("ccw=6, "),

printf("ecw=%u\r\n",((Hall Patt[ current_commutation_window]<<8)>>8)& 0x07);

LAXC164CM - pvision3 - [C:\XC164CM\MAIN.C]

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help

AESHG |t BR| o |EE 0% %% W A e @ 8 aBE o e

=12 X]

S [ B K | 8 KTarget1 &=
[Project Workspace “ x|l a0] - vser cooe Enp zl
-8 Target 1 a
£-£5 Dave Files 342 MAIN vIniti);
A startvzaees || 33
MAIN.C 344 // USER CODE BEGIN (Main,4)
345 while (R5232_wait];
0.6 36| while (1]
ASCO.C U7 i
CC2.C 348 printf (menu) ;
CClUs.C 349 select=input(j:
ADC.C 350
NT.C 351 switch (select)
27 User Files 352 {
353 case 'l': Start Motor(); hreak;
354 case 'Z': Stop Motor(): break;
355 }
356
357 /4 get hall state from PiH:
358 current comwutation window = (unsigned char) P1H & Ox07;
353
360 F4 program shadow registers with next hall state:
361 CCUE_MCMOUTS = HallPatt[current commutation window] <<8;
362
363 F4 program shadow registers with next output pattern:
364 CCUE_MCMOUTS |= OQutputPatt[current commutation window] ;
365
366 F4 for this programming example we will do the shadow transfer always manuzllv:
367 CCU6_MCMOUTS |= 0x5080;
368 H
369 /4 USER CODE END
370
31|y /Y End of function main
372 b
373 x
| | ol 1]« 3
SR Maine |
F!I A AT Build f Command fy Find in Files [ IEN [ ]
[N Driver for ¥Clge | [Esaca e T rw
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. AP16109
@ln@ BLDC-Motor "Cookery-Book"

Double click MAIN.C and DELETE Code:

/I get hall state from P1H:
current_commutation_window = (unsigned char) P1H & 0x07;

/I program shadow registers with next hall state:
CCU6_MCMOUTS = HallPatt[current_commutation_window]<<8;

/I program shadow registers with next output pattern:
CCU6_MCMOUTS |= OutputPatt[current_commutation_window];

/[ for this programming example we will do the shadow transfer always manually:
CCU6_MCMOUTS |= 0x8080;

NAXC164CM - pvision3 - [C:\XC164CM\MAIN.C] _ 2| X]
FlEile Edit View Project Debug Flash Peripherals Took SWCS Window Help A |E|é|
AEHE 2B EE %% % W lad e« =38 qEBE o e o

% |4 @;'\"ITargeH jlﬁ =
[Project Workspace = %||[" 334l wsER copE EAD j
=-324 Target L a5 L
Ela Dave Files 336 void mainivoid)
B start_va.aeg || 3TE
MAIN.C 338 /7 USER CODE BEGIN (Main,2)
339 unsigned char current commutation window = 0;
0. 340 /4 USER CODE END
ASCO.C 281
cczc 342 |  MAIN wInit():
ccua.C 343
ADC.C 344 /4 USER CODE BEGTN (Main,d4)
INT.C 345 while (R3232_wait);
[77 User Files 346 | while (1)
347 {
348 printf (menu) ;
349 select=input |} ;
350
351 switch (select)
352 {
353 case 'l': Start Motor(); hreak;
354 case 'Z': Stop_Motor(); break:
355 }
356 ¥
357 /4 USER CODE END
358
391 /S End of function main
360
361
362 -
363 /4 USER CODE BEGIN (MAIN General,10)
364
365 | S/ USEE CODE END
366 i
367 = A
4 Jo el | 3|
gl W[ %= Manc |

E!I [ [ Build i Command A Find in Files f 1N T¥]

[ULINK Driver for xC16x | IL:3ss5 ci RAM

Application Note 161 V2.0, 2006-12




. AP16109
@l neo/n BLDC-Motor "Cookery-Book"

Double click MAIN.C and DELETE Code:

unsigned char current_commutation_window = 0;

NAXC164CM - pvision3 - [C:\XC164Ch _ 2| X]
FlEile Edit View Project Debug Flash Peripherals Took SWCS Window Help A |E|é|
QEHG| 4B A % % ¥ e @ e a@Eo e
& i i &&ITargeH sla=

| Project Workspace v x| 733 L} j
2§30 Target 1 334 // USER CODE END

E-£3 Dave Files ggg | 4 rain (void)
¥ Yol maln (vyol
Start_V2.A60 ¢
338 /4 USER CODE BEGIN (Main,2)
338
340 A4 USER CODE END
341
342 MAIN wIniti):;
343
344 /4 USER CODE BEGIN (Main,d)
{27 User Files 345 while (R5232_wait);

345 while (1)
347 {
348 printf (menu) ;
345 select=input(j:
350
351 switch (select)
352 {
353 case 'l': Start Motor(); hreak;
354 case '2': Stop Motor(); break;
355 }
356 ¥
357 /¢ USER CODE END
358
3|9 |} S/ End of function main
360
361
362 -
363 // USER CODE BEGIN (MATN General, 1)
364
365 | // USER CODE END s
366 M

4 Jo el | 3|

gl W[ %= MaE |

E!I [ [ Build i Command A Find in Files f 1N T¥]

[ULINK Driver for xC16x | L:zzocia RAM
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@l neo/n BLDC-Motor "Cookery-Book"

Double click main.h and insert Extern Declaration of Global Variables:

// State-Transition-Table - next hall state [octal number system]
extern const unsigned char HallPatt[];

// State-Transition-Table - next output pattern (Hex)
extern const unsigned char OutputPatt[];

15[ X]

FlEile Edit Yiew Project Debug Flash Peripherals Took SYCS Window Help i |E| )(l
AsEHG @ & T % Yo G| oy e» 3 g @ BE D@
= [ W dz;'\“ITargeH jﬁ =
[Project Workspace - x| 665 j
=83 Target 1 3665
Ea DaVB Fi|BS 388? //ﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
: Start V2468 3668 | /. @Tmported Global Variables
jMAIN_C ' 3558 //ﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
mla|nh -
! 3671 | // USER CODE BEGIN (MAIN Header,d)
[ intrins.h -
: 672
[l 10k 3673 | // USER CODE END
----- ascD.h 3674
----- ccz.h 3675
_____ D EEL.IE\h 38?8 //’ﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
..... adc.h 3677 | // @5lobal Variables
int|’l1 BETR | /oo R
sh:]lioh =
: 380 | // USEER CODE BEGIN (MAIN Header,7)
= ctypeh 3681 | extern volatile int RS232 wait:
[#- 0. kclted
[H- ASCO.C 3683 | /S State-Transition-Table - next kall state [octal number system]
£} CCz2.C 3624 | extern const unsigned char HallPatt[]:
- [#] CCUA.C 3685
B ADIC.C 3686 | /S State-Transition-Table - next output pattern (Hex)
B INT.C 3687 | extern const unsigned char OutputPatt[]:
N 3683
[ User Files 3689 | // USER CODE END
3650
3691
B2 | S AR R A A A A A A AR R AR A A A A A A AR A A A A A A AR A AR A A A A A AR A A A A A AR AR EEEAAS
3693 | /S @Prototypes 0Ff Global Functions
3894 //’ﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
3635
3696
36597 | void MAIN wUnlockProtecReg(void]: —
3638 x:
| | ] el | »

EEREEL MAIN.C MaNH |
F!I 4[4 [ [>T Build f, Command j, Find in Fles J KN [

|ULINK Driver for xC16x | [L:3689 Ci1 RN
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Double click CCU6.c and insert the following code:

void Start Motor (void)
unsigned char current commutation window;
Motor Status = ON;

// get hall state from P1H:
current commutation window = (unsigned char) P1H & 0x07;

// program shadow registers with next hall state:
CCU6_ MCMOUTS = HallPatt [current commutation window]<<8;

// program shadow registers with next output pattern:
CCU6_ MCMOUTS |= OutputPatt [current commutation window] ;

// for the first shadow transfer - the shadow transfer will be
done here manually:
CCU6_ MCMOUTS |= 0x8080;

Commutation () ;

}

NAXC164CM - pvision3 - [C:\XC164CM\CCUG.C*] _ =] x|
FlEile Edit Wiew Project Debug Flash Peripherals Tooks SWCS Window Help S5 |E| X|
QA 4B == 6% % % W s o @ & Q@EE Y
s &) Y v dz;'\lTargeH j &=

[Project Workspace “=||[" 087 | /v wsEr copE EnD j
E-§3 Target 1 0as

E-£3 Dave Files 083
H Start \u‘l2 AﬁE DSD /’/ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
MAIN_C ' 091 | S/ @Prototypes OFf Local Functions
' 092 /’/ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
1o.c 033
ASCO.C 094 | // USER CODE BEGIN (CCUS General,s)
cca.c 095 | void Start Motor (void)
cCuea,C 03 |«
anc.C 097 unsigned char current commutation window: b
- [#] INT.C 038
[T User Files 0839 Motor_Stacus = CON;
100
101 AF get hall state from PiH:
102 current commitation window = (unsigned char) P1H & 0x07;
103
104 A4 program shadow registers with next kall state:
105 CCUS_MCMOUTS = HallPatt[current comwutation window] <<S;
106
107 A4 program shadow registers with next output pattern:
108 CCUs_MCMOUTSE |= OutputPatt[current comrutation window] ;
109
110 A/ For the first shadow transfer - the shadow transfer will ke done here manuzlly:
111 CCUe_MCMOUTS |= OxS080:
112
113 Commmutationi)
114 | ¥
118 | 7/ USEE CODE END
116
17
118 /’/ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
1139 | /S SFunction void CCOUE vinit{wvoid)
120 /7 L
4| | o e | »

EEINEE] MAING | MAINH cousc |
F!I A< T Build £ Command J, Find in Files | EN 3|

|ULINK Driver for xC16x | ILi114 ci2 RAM
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o~ _.
@lneon BLDC-Motor "Cookery-Book"

/

Double click CCU6.c and insert the following code [in front of “void Start_Motor(void)”]:

void Commutation (void)
unsigned char current commutation window;

// get hall state from the shadow register:

current commutation window = (unsigned char) ((CCU6 MCMOUTS &

0x0700) >>8) ;

// program shadow registers with next hall state:
CCU6_ MCMOUTS = HallPatt [current commutation window]<<8;

// program shadow registers with next output pattern:
CCU6_ MCMOUTS |= OutputPatt [current commutation window] ;

// the shadow transfer will be done AUTOMATICALLY defined
“Switching Selection”
// CCU6 MCMOUTS |= 0x8080;

by the

NAXC164CM - pvision3 - [C:\XC164CM\CCUG.C*]

=18 X|

FlEile Edit Wiew Project Debug Flash Peripherals Tooks SWCS Window Help

~15[X]

SE==N- AR == 6% % % S I R oS R L
& (4] Y e dz;'\"lTargeH =
[Project warkspace ~ x| 090 | /i *s itk ki h A kS A AR A A A A F A A A AL S A A A A AR R A A A LS A A A AR A A A A AR AR AR AR A j
-
=523 Target 1 091 | S/ @Prototypes OF Local Functions

Dave Files 1 R LT

109 A CCUE_MOMOUTS | = O0x8080;
1o

111 | void Start_Motor (veid)

nzid

113 unsigned char current commutation window:

114

115 Motor Status = ON;

116

S A4 get kall state from P1H:

118 current_commutation window = {unsigned char) P1H & Ox07;
119

120 A4 program shadow registers with rnext hall state:

121 CCUS_MCMOUTS = HallPatt[current comeutation window]<<8:
122

123 A4 program shadow registers with next output pattern:

4| | o e |

Start_vz.seg || 099
MAIN.C. 094 | // USER CODE BEGIN (CCU6 General, )
095 | void Commrutation (woid)
jieRs
096 | {
ASCO.C 097 unsigned char current commitation window:
cca.c n9s - -
CCUs.C 099 FF get hall state from the shadow register:
anc.C 100 current_commutation window = (unsigned char) ( (CCUs_MCMOUTS & Ox0700) »>8) b
INT.C 101
27 User Files 102 A program shadow registers with mext kall state:
103 CCU6_MCMOUTS = HallPatt[current comrutation window] <<S:
104
105 A program shadow registers with mext output pattern:
106 CCUs MCMOUTS |= OutputPatt[current comrutation window] :
107
108 A the shadow transfer will be done AUTOMATICALLY defined by the "Switching Selection”

o

EEEEL MANC |E] MAINH cousc |

E!I 14 |4 [ » [ »1]s Build /i, Command A Find in Files f IR

|

|ULINK Driver for xC16x | L1111 RAM
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@l neo/n BLDC-Motor "Cookery-Book"

Double click CCUG6.c and insert the following code [in front of “void Commutation(void)”:

// The Stop Motor () function sets the output pins in the state so
that bridge drivers are switched off
Toid Stop Motor (void)
// program shadow registers with next output pattern:
CCU6_MCMOUTS = 0;
// the shadow transfer will be done here manually:
CCU6 MCMOUTS |= 0x8080;

Motor Status = OFF; // Motor OFF

NAxC164CM - pvision3 - [C:\XC164CMY\CCUG.CX] _ =] x|
FlEile Edit Wiew Project Debug Flash Peripherals Tooks SWCS Window Help A |E| Xl
ER=R=N- IR == 0% % % e~ a@Eo el
s &) Y v dz;'\lTargeH j &=

[Project warkspace v x| DA0 | A/ ws ikt it bid i kA A A A A AR A AR A AR S A AR A A AR A A A RS A AR AR A ARk j

-
=523 Target 1 091 | S/ @Prototypes OF Local Functions
Ea Da\‘,e FI|ES 092 /’/ﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ('ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
Start_v2.a6¢ || 093
MAIN.C. 094 | /4 USER CODE BEGIN (CCU6 General, )
IOCI 095 | /¢ The Stop Motor() function sets the output pins in the state so that bridge drivers are switch
! 096 | void Stop Motor (void)
ASCO.C 097 | ¢ -
cczc 03g A4 program shadow registers with next output pattern:
ccua.C 033 CcUe_MCMOUTS = 0O;
ADC.C 100 A4 the shadow transfer will be donre here manually:
INT.C 101 CCUE_MCMOUTS |= OxS5080;
- [77 User Files 102
103 Motor_Status = OFF: // Motor OFF
104 |}
105
106 | void Commrutation (woid)
107 | £
108 unsigned char current_commutation window;
109
110 A4 get hall state from the shadow register:
111 current cowmutation window = (unsigned char) ([CCUs_ MCMOUTS & 0x0700)=>>8);
12
113 A4 program shadow registers with next kall state:
114 CCUs_MCMOUTS = HallPatt[current comrutation window] <<3:
115
116 A4 program shadow registers with next output pattern:
117 CCUs_MCMOUTS |= OutputPatt[current cowrutation window] :
118
118 A4 the shadow transfer will be done AUTOMATICALLY defined by the "Switching Selection™
120 F4CCTE_MOMOUTS | = 0x8080r
121 |}
122
123 | void Start Motor (void) -
4| | o e | >
EIEERE MANC [ MAINH couee |

E!I [ [ Build i Command A Find in Files f ] T¥]
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@l I'IeOI'l BLDC-Motor "Cookery-Book"

/

Double click main.h and insert Extern Declaration of Global Variable:

// Motor Status = ON Motor is running
// Motor Status = OFF = Motor is NOT running
extern volatile unsigned int Motor Status;

HE%C164CM - p¥ision3 - [C

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help

=12 X]

QAEEHG ¢ B & % % Yo G g o0& Q|BE " ePm
& 9 A |Target1 B
[Project Warkspace v x| BB | A A A A A K A AR R A A AR A AR A AR A A A A A A A A AR A A AR AR AR R AR j
-8 Target 1 3668 | // @Imported Global Variables
Ela Dave Files BB | S AR R A A A A A A AR R A A A A A A A AR A A A A A A AR A A A A A A A A AR A A A A A A AR AR EEEAAS
Start_v2.aeg (| B0
jMAINC 3671 | // USER CODE BEGIN (MAIN Header, &)
: i 3672
""" LT 3673 | // USER CODE END
----- intring.h 2674
..... in.h B
..... ascl.h FETB | o/ wkd kit A A A A A A AR AR A A A A A A A A AR AR A A A A A A A A A A A AR A AR A A A A A S SR AR A A A S
----- cc2h 3677 | /S @Glokal Variables
_____ cueh e bt T e R T T T T e
..... 2] adc.h 3679
_____ nth 3630 | // USER CODE BEGIN (MAIN Header,7)
N 3681 | extern volatile int RS232_wait:
..... stdioh -
' 3682
ctype.h 3683 | /S State-Transition-Table — mext kall state [octal number system]
B o.c 3624 | extern const unsigned char HallPatt[]:
£ ASCO.C 3685
[ CCz2.C 3686 | /S State-Transition-Table - next output pattern (Hex)
&3] CoUs.C 3687 | extern const unsigned char OutputPatt[]:
- [# sDC.C o _ _
B NT.C 3683 | S/ Motor Status = ON = Motor is running
3 User FIIIBS 3690 | /S Motor Status = OFF = Motor is NOT running

3691 | extern volatile unsigned int Motor Status;
3692 | /S USER CODE END

3693
3694

BEGG | Sk A A A A A A A A A A A AR AR A A A A A A A A A A A A A AR A AR A A A A E A A AL

369 | /S @APrototypes OFf Glokal Functions
389? //’**ﬁﬁ:6*ﬁi'*ﬁiﬁﬁiﬁﬁﬁﬁﬁ*ﬁ*ﬁﬁﬁﬁﬁ*ﬁéﬁﬁﬁﬁ*ﬁﬁﬁ:6**i'*ﬁi’ﬁﬁi*ﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ**

3698
3639 —!
3700 | void MAIN vUnlockProtecRegivoid): -
4] | > »
E| (| | = MAIN.C ManH B covec |
Fll 4 [« [ > [>T Build /i Command Ji Find in Files 7 | N I

JULTMK Driver for xC16x [ |L:z686 ci22 RAM
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Double click main.h and insert Prototypes of Globa Functions:

extern void Stop Motor (void) ;
extern void Commutation (void) ;
extern void Start Motor (void) ;

=18 X|

FlEile Edit View Project Debug Flash Peripherals Took SWCS Window Help S5 |E| X|
Bl =N - I A& % % Yo | leadh |« s g BE T ®
& % 54 a8[Target 1 e=
[Project warkspace - x| TETE | it h ik A i A A A A A A A A A AR AR A A AR AR AR A A A A A A A AR A AR AR AR j
-
2§30 Target 1 377 | /S @Global Variables
Ea Da\‘,e FlleS 38?8 //’ﬁ*ﬁﬁ*ﬁ*iﬁﬁiﬁﬁiﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁ('ﬁﬁﬁ*ﬁﬁﬁﬁ*ﬁﬁi'*ﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁ*
Start_vz.seg || 387
3680 | // USER CODE BEGIN (MAIN Header,7)
3681 | extern volatile int R3232_wait:
—— 3682
""" ?ntrlns'h 3683 | /S State-Transition-Table - next kall state [Oct]
""" ioh 3684 | extern const unsigned char HallPatt[]:;
----- ascOh 3685
..... cc2.h 3686 | /S State-Transition-Table - next output pattern (Hex)
..... coug.h 3687 | extern const unsigned char CutputPatt[]:
..... adc.h 3683
. 3689 | extern volatile unsigned int Motor 3tatus;
..... int.h _
. 3690 | /S USER CODE END
stdio.h o
ctype.h 3B
0.C e L T T e L T e P R
ASCO.C 3694 | /S @Prototypes OFf Glokal Functions
CC2.C 3895 //’ﬁ*ﬁﬁ*ﬁ*iﬁﬁiﬁﬁiﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁ('ﬁﬁﬁ*ﬁﬁﬁﬁ*ﬁﬁi'*ﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁ*
CoUs.C 3636
4DC.C o
INT.C 3698 | void MAIN wUnlockProtecReg(void]:
I 3639
[ User Files 700 | // USER CODE BEGIN (MAIN Header,3)
3701 | extern void Stop_Motor (void):
3702 | extern void Commutation(voeid):
3703 | extern void Start_Motor (void) :
3704 | /S USER CODE END
3705
3706
3?0? //’ﬁ*ﬁﬁ*ﬁ*iﬁﬁiﬁﬁiﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁ('ﬁﬁﬁ*ﬁﬁﬁﬁ*ﬁﬁi'*ﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁ*
3708 | S/ FInterrupt Vectors —
3?09 //ﬁ*ﬁﬁ*ﬁ*iﬁﬁiﬁﬁiﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁ('ﬁﬁﬁ*ﬁﬁﬁﬁ*ﬁﬁi'*ﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁ* -
4| | » 1 »
SEHE] MANC |B cc2C |B  couec MAINH |
Fll A< Build £ Command J, Find in Files | EN I+
Wl

[ULINK Driver for xC16x | IL:3702 ci21 RAM
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Double click CCU6.c and insert the following code:

| Stop Motor () ;

| Commutation () ;

FAXC164CM - pvision3 - [C:\XC164CMYCCUG.C¥]

FlEile Edit Wiew Project Debug Flash Peripherals Tools SWCS Window Help

—1=2[X]
=12 X]

ASHE| 2B 2 [E=E % %% W s e-»/gaq@BEYS
S 3 K | 8 K Target 1 4=
[Project Workspace - x| 2 j
=13 Target 1 413 woid CCU6_viNodelIO {void] interrupt CCUS_NodeIO INT
E-£3 Dave Files 414«

Start_V2,A66 j::g /4 USER CODE BEGIN (NodeId,Z)

MAIN.C 417 /¢ USER CODE END

0.6 418

ASCO.C 419 |  if(CCU6_IS & Ox2000) // if ccU6 IS WHE

CC2.C 420 i

CCUs.C 44 £ wrong hall event detection

ADC.C 422
423 // USER CODE BEGIN (NodeIn,1d)

(22 User Files 424 Stop_Motor():

425 /4 USER CODE END
426
427 CCU6_ISR = 0Ox2000; /) clear Fflag CCU6_T5 WHE
428 b
429
430 if (CCU6_I3 & Ox1000) // if CCUe IS5 CHE
43 {
432 /4 correct hall event detection
433
434 // USER CODE BEGIN (NodeIn,16)
435 Conmatation();
436 /4 USER CODE END
437
438 CCU6 ISR = 0Ox1000; [/ clear flag CCU6 IS5 CHE
439 b
440
41
42 | Y /S End of Function CCUE viNodeIQ
443 J
444
445

| | » |4| |

uif

EEFEE MAING B MaINH couee |

FII A AT Build f Command Jy Find in Files [

[[+] I+

Note:

In case of awrong Hall event, we will stop the motor.

[ULTMK Driver for xC16x

[L:435 ci19 S e e T

v/

\—/

To update the PWM output pattern for every 60° commutation-window automatically, we are going
to use the Correct-Hall-Event-Interrupt (to switch to the next commutation pattern).

Application Note
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Register Information / Additional Information:

E Capture / Compare Unit 6 (CCUG)
|| @tz - 2

1%

T

ki odule I:I::u:kl Pin Eu:untru:ull Timer12| Timner 13 | Ehannelsl Trap / Interrupt I:u:untn:ull Interruptsl 1 I *I

Hall Senzar Cantral

i — Multi Channel Made Cantral

[+ Enable multi channel made [MCMEN] [+ Enable hall senzar mode [CCUG_T12MSEL]

— Switching Selection [SWSEL]
" Mo tigger request will be generate
¥ Transfer on comect hall evert

£ Transter on T13 period match while

Synchrohization on T12 period match

" Transfer on T12 one match [while counting I i
[while counting up]

" Transfer on T12 channel 1 compare match

" Transfer on T12 period match

— Interrupt Cantral —|DLE Cantral
[+ Enable interrupt for corect hall event [ENCHE]

r Enable the automatic entering of the idle ztate

EMIDLE
[+ Enable intemupt for wrong hall event [EMNWHE] [ ]
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Build Application:

8 KTage &

& B B

uk

&

aﬁ'{;lTargﬂﬂ

| Project iorl E e ;al 15 i Project Workspace = II- - —
eould 3 rget ries
e o pebuild al trget ] PEEEEEE{pownloa tp Flash Mermory

FlEile Edit View Project Debug Flash Peripherals Toolks SWCS Window Help

A HG| 2B |EE %% B lahp e o3& Q|BFE " @Y m

—1=2]X|

=12 X]

S [ B K | 88 KTarget1 -l &=
[Project Workspace - x| 20 j
-5 Target 1 - 351 switch (select)
E-£3 Dave Files 352 {
Start V2., 353 case 'l': Start_Motor(); break:
MAIN.C o case '2': Stop_Motor(); break; e
R le _ILI 2 ! =
< | © T ;

_ SR RHE Mane B MenH B covec |

=

*|Build target 'Target 1°
assenbling Start_V2.A66. ..
compiling MATIN.C. ..
MAIN.C(278): warning C1%2:
MATN.C(289): warning Clsz: '
MAIN.C({295): warning C1%2:
compiling Io.C. ..

compiling RSCO.C. ..
compiling CC2.C. ..

compiling CCU6.C. ..
compiling ADC.C. ..

compiling INT.C. ..
linking. ..

Program Size: data=1165(near=1165)
creating hex file from "XCl64CM" ...
"HCO164CM" - O Erroris), 3 Warning(s).
Load "C:EC1edCMW W EI1640M"
Erasing. ..

Eraze Done.

Programming Done.

Verify OK.

hpplication running ...

': wvalue truncated
': wvalue truncated
': wvalue truncated

const=186 (near=78)

code=2160

Cutput indow

4[> Build f Cormand J, Find in Files [

|«

AL

of”

Readly JULTNK Driver for xC16x I
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And see the result:

Iti-threaded TTY -2 X

File TTY Transfer Help

Fart Baud Parity [ ata Bits Stop Bits I llinenl Eoha I Mo Reading
ICDM'I ;I ISEDD ;I INnnE ;I IB ;I |1 ;I ¥ Display Errars [~ o witing
["ICR = CRAF T Mo Events
Fant... | Comm Events... | Flows Control... | Timeouts... | ¥ Automrap T No Status

1 ... Btart_Motor(>;
2 ... Btop_Motor();

your choice: 1

1 ... Start_Motor(>;
2 ... Stop_Motor{d;

vour choice: 2

1 ... Start_Motor(>;
2 ... Btop_Motor();

your choice: 1

1 ... Start_Motor(>;
2 ... Btop_Motor();

your choice: 2

1 ... Start_Motor(>;
2 ... Stop_Motor(d;

your choice: 1

1 ... Start_Motor<(>;
2 ... Btop_Motor();

your choice: ¥
<| | »

1:Status messade go :I

Maodem Statu Comm 5tatu
’7 here:

Iv CT5 I~ DSR I RING [ RLSD(CD) || T~ CTSHold I ®OFF Hold ™ T Char
I~ DSRHold T OFF Sent T3 Chars: IU
I~ RLSD Hold [~ EOFSent R Chals:IU LI
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7)

DC-Link Shunt Current M easurement:

Relevant Project:

MNarme ¢

101 _¥C164CM-Project-Ready-To-Use-according-To-Application-Mote-4P 16102
102 _¥C164CM-DavE-Configuration-and-Reconfigur ation
_103_¥C164CM-1,Experiment-with-Hall-Sensars

104 _¥C164CM-2 Experiment-with-Hall-Sensars

105 _¥C164CM-RFun-the-Mator-Manually-everything-is-done-in-main-no-isr

|06 _¥C 164CM-Fun-the-Motar-automatically-Using-a-menu-Star t-Stop-Using-isr
07 _xC164CM-Run-the-Motor-Menu-Start-Stop+Show _Current-Measurement
_108_¥C1a4CM-Fun-the-Motor-iMenu-Start-Stop-Show _Current+Speed
_109_¥C164CM-Star t-Stop-the-Motor +Increase-Decrease-the-Speed+Show-4ll
_110_¥C164CM-Start-Stop-the-Motor-Change-Speed+Direction+Show-4l|
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Note:

Shunt:

In electronics,
ashunt is adevice which allows electrical current to pass around another point in the circuit.

Usein current measuring:

In this case a resistor of accurately-known resistance, the shunt, is placed in series so that al the
current to be measured will flow through it. Since the resistance is known, by measuring the voltage
drop across it, one can calculate the current flowing.

In order not to disrupt the circuit, the resistance of the shunt is normally very small. Shunts are rated
by maximum current and voltage drop at that current, for example, a 500 A/50 mV shunt would
have a maximum allowable current of 500 amps and at that current the voltage drop would be 50
millivolts. By convention, most shunts are designed to drop 50 mV when operating at their full
rated current and most "ammeters' are actualy designed as voltmeters that reach full-scale
deflection at 50 mV.

If the current being measured is also at a high voltage potential this voltage will be present in the
enclosure containing the reading instrument. Sometimes, the shunt is inserted in the return leg (low
voltage side) to avoid this problem. Another solution is to use a Hall effect (non-contact) current
sensor instead of a shunt.

Power MOSFET
BT BT
-l:] -I' -l' 3 Phase
v in Motor
'|-|_'1i|

AN3 BTS Board

. ADC Channel
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ToADC C e|3v
Io _Cannedl 4

Application Note 175 V2.0, 2006-12



*—r. AP16109
@l I'Ieo/n BLDC-Motor "Cookery-Book"

#8 Adobe Reader - [BTS7960B_um_v1.1.pdf] . _ =] x|
lﬁFiIe Edit View Document Tools Window Help - =] ]
AN [O-@Q-DJHeu4s -k 4> Mo o]

Ee Options ~ x ]
=04 1 Overview - (Infineon 3-Phase Motor Driver

£
~
£
E % 1.1 Features Board Deseription
=] . - 22 Mounting Opti
L 05 1.2 Electrical Characteristics cuning ption
- 221 Current Sense/ Shunt
g E IE 2 Board DeSCH ptl on The 3-Phase Motor Driver provides two ways of curent measurement via ADC
5 channe! 3. Thers is a shunt resistor and an amplifier svaiable, or the current sense
= =0y 2.1 Connectors and Signals signal of BTS 79608 can be used.
=
73 5 2.1.1 Power Supply Connector X3 Shunt (default)
E ting 224 {1 k) and the shunt R34 {0.022 @), the  through the mot
v 3 2.1.2 Motor Output Connector X4 b mencuret by ADC thannel 3 with & ratio o 1 78 AN e
o)
3 [42.1.3 Hall Interface Connector J1 Current Sense
i . Sy unmounting R24 and mounting R29 (0 £) and R30 (4.7 ki), the same ratic can be
= [52.1.4 Easy Kit Connectors acceives.
@ =03 2.2 Mounting Options 222 Hall Sensor Supply
(=2 There is 3 mounting cption to supply the hall sensors esther by VBB {default] or by VCC.
S m To change to VCC supply, unmount R20 and meunt R19 (0 £2).
3 2.2.2 Hall Sensor Supply 223 CTRAP Disable
) The CTRAF feature is enabled per default. To disable the CTRAP on hardware level,
[52.2.3 CTRAP Disable unmount R25 (0 Q).
. Amention: The CTRAF protects the hardware, when the software intends to drive
@ 2.2.4 Slew-Rate Adjustment to0 much current. When disabled, the hardware might be destructed.
% 3 Schematics 224  Slew-Rate Adjustment
The BTS 7280B provides an adjustable s'ew-rate. Fiease refer to the data sheet of this
@ 4 PCB - Layout pcvf;';.salrm for details. The dedicated resistors for slew-rate adjustment are R31. R32
ang B

% 5 Bill of Material

Usermanual 1 V1.1, 20080812
-
4 L|_| | 8,15x 11,58 in il
| I4 4 10 of 16 T - I+ L=
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Note:

For further information, please refer to the 3-Phase Motor Driver BTS 7960 User Manual.

_ﬁ Adobe Reader - [BTS7960B_um_v1 1 (2).pdf]
ﬁ File Edit View Document Tools Window Help -2 X
PA@QN O & R e RS o

User Manual, V1.1, August 2008

F‘ages‘ Layers‘ Signaturea‘ Bookmarks

Microcontroliers

(Infineon_

Never stop thinking

| giSxitsan 4 b
4 4 10f 16 P PO O U H H O
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Start/Goto the program generator DAVE and open your XC164CM.dav DAVE project:

File

Open

Location: C:\XC164CM
Filename: XC164CM .dav

—1=2[X]

File “iew Options Add-Ins Windows 2 . |
hew s aoHE 2

Open project

Lok it | {4 XC164CM

2] HC164CM.day

File name: [C1B4CM. dav

Lef Lo

Files of type: IDAVE project file [*.dav]

IEnmmand Line I

Click Open
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—1=2[X]

JJEHe Wiew Options Add-Ins Windows 2 |

ot - Ded ¢ Awal $

a DAVE XC164CM ( Release v0.3 )

XC164CM

HC164CM CAACIBACMNACT BACH. dav
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Configuration of the | nterrupt-System (configure as you can see in the screenshots):

The configuration window can be opened by clicking the specific block/module.

JJEHe Wiew Options Add-Ins Windows 7

|lota- Ded ¢ Awal 9

a DAVE XC164CM ( Release v0.3 )

XC164CM

HC1E4CM CAACIBACMNACT BACH . dav
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Overview PEC Channdls:

INT: Interrupts:

ADC _Channel_3 (DC-Shunt) served by PEC _Channel 4

@ DA =& x|
|| Eile view options
|en- e
S DE 5 Sl
B Inte PEC_Channel_5 PEC_Channel_6 PEC_Channel_6
=] 2 (not used) (not used) (not used)
Fast Ext. Intenuptsl Sol || EOP Interrupt f Ttemupis®Fnt. Extension | FEC | Function 1
Group 0 roup 1 roup 2 %nu;tin;
Level 15 | ADC Emor INT |PEC Channel 5|PEC Channdl 6 PEC_ Channel 7
Level 14 [PEC_Channel_0|PEC_Channel_1|PEC_Channel_2|PEC_Channel_3
Level 13
Level 12 \
Level 11 |CCUEI0I
Level 10 \\
Level9
Level 8
Level 7 [EOPINT
Level B
Level 5 | CC2 Chat INT
Level 4
Level 3 N
Level 2
Level1 |CC2T7INT
\
Mote: Ta change the level ald the group of an intermupt source, clicwag it ko its new position an it.
To zet an intermupt zource to Be non interupting level [Level 0] click or€g, drag it to the 'Level 0 fist and dr
PEC Channel_0 PEC Channel_1 PEC Channel_2 PEC Channel_3
(not used) (not used) (not used) (not used)
HC1E4CM CAHC164CM C164CH . dav
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INT: PEC: PEC Channels: click Configure PEC channel 4

-1=2] ]

JJEHe Wiew Options Add-Ins Windows 2 |

ot - Ded ¢ Awal 9

Q Interrupt Controller (INT)
i< | 2
Fast Ext. Intenuptsl Source Controll EDPInterruptI Intenuptsl Int. Extension FEC |Functi0ns| Parametersl bl I L4

— PEC Channel

st s FIET et | 'a"f?ﬂé"it S o 420 e &
el iFE Gl | 'a”,‘SL’S"J vl 14270 ™
Al I sl | B St el < 1412008 |1
Cetlgrs FEC ettt | E:oe{:;p:t S vl = 14120z I"ene

Intemupt source for IADC Error INT

L

Ll

Ll

Ll

Group = 0 and Level = 15/13/11/3

i Intemupt source for

Fonfigue REC chennel 3 | B St vl = 1873118 "N
3 Interrupt source for

CousRERanelD | Brom S anaLovel = 15713118 1™
: Intemupt source for

SIS Rl | o Saovel = 1573178 |1

L

Ll

L«

HC1E4CM CAACIBACMNACTBACH . dav
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INT: PEC: PEC Channels: click Configure PEC channel 4

Transfer Count: click ® Decrement counter

Transfer Count: insert 20 <ENTER>

Increment Control: click ® Increment destination pointer

End of PEC Interrupt Control: click v* Service End of PEC interrupt by a EOP interrupt node
End of PEC Interrupt Control: click v Enable End of PEC interrupt request

Pointer: Source pointer: select A/D Converter 2 Result Register (ADC_DAT?2)

—1=2]X]

JJEHe Wiew Options Add-Ins Windows 7 |

low-DEH 4 Ao 2
a DAVE XC164CM ( Release v0.3 )

=) By
C Channel 4

— Transfer Count [COUMT) Increment Caontrol [INC] Byte / Woard Transfer [BWT]———
7 Mormal interrupt " Painters are not modified
i " Transter a byte
" Cortiruous transher Increment destination pointer

E Decrement counter ¢ Increment source painter % Transfer a word
Increment destination and

Caurter C zource pointer
—End of PEC Interrupt Contral
Service End of PEC interrupt by a EOP interrupt node [EQPINT]

Enable End of PEC interrupt request [C41E]

~— Pointer

Source pointer (SRCP4) IA:’D Converter 2 Resul Fegister [ADC_DAT2) ;|| [o-0000

Diestinantion pointer [DSTP4] IUserdefined LI |DxDDDD

HC1E4CM CAACIBACMNACTBACH . dav

Exit this dialog now by clicking 8 the close button.
Exit this dialog now by clicking K the close button.
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Remember :

Current Configuration of the Interrupt System:

18X

J_| Eile Yiew Options Add-lns Windows 2 |
e -DEEl ¢ Al ?
a DAVE XC164CM ( Release v0.3 )
Q Interrupt Controller (IN
Er=EE ADC Channdl_3 (DC-Shunt), PEC Channel 4
Fast Ext. Intenuptsl Source Control' riterrupt  Interupts I Int. Extensionl FEC | Functionsl Parameters' LN |
Group 0 1 | Group 2 | Group 3 Level 0 [non intenupting]
Level 15 | ADC Errar INT i
Lewvel 14
Lewvel 13
Level 12
Level 11 | CCUB IO INT

Lewvel 10
Lewvel 9

Er End of PEC_Channel_4 for
t::z:i cczcmnm\ ADC_ChanneI_3 (DC_Shunt)

ErE Calculation (average of 20 readings)

e e | IR
CAPCOM_2 Channel _31 Compare-Event with
CAPCOM_2 Timer_8 will trigger
(every 1 ms= Timer_8-Overflow)
the ADC injected conversion of

CCU6 Motor Control

Mate: To change the le: he group of an inl
To et an intermupt source (ke non interupting level

Every 1 second
1 interrupt,

assigned variable = ADC_Anaog_Channel 3 for the next 20
RS232 wait " readings
void CC2_viCC31(void) interrupt

CC2_CC31INT ... empty (not used)
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File or

Generate Code

click

DAVE will show you all the files he has generated
(File Viewer opens automatically).

g DAVE - [Generated Files in 'C:'\XC164CM']

,'f] Eile Yiew Options Add-Ins Windows 2

IR
ET

6u-DEE 4 Hoa 7

CIETEIE]

DAVE's Project Documentation
Project: XC164CM.dav
Controller: XC164CM-8F40
Compiler: Keil

Memaory Model: SMALL

Date: 05.12.2006 16:40:10

Please read this document carefully and note
the red-colored hints.

If you miss afile in the generated files list
mayhe you have forgotten to select the
initialisation function of the related module.

Generated Files:
MAIN.H
MAIN.C
10.H
10.C
ASCO.H
ASC0.C
CC2.H
CCc2.C
CCU6.H
CCU6.C
ADC.H
ADC.C
INT.H
INT.C
XC164CM.ASM

=1 B4CH CARCTEACMNACT B4CH. dayv
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Insert your application specific program:

m

DAVE doesn’t change code which isinserted between ‘// USER CODE BEGIN’ and ‘//
USER CODE END’. Therefore, whenever adding code to DAVE’ s generated code, write it
between ‘// USER CODE BEGIN’ and ‘// USER CODE END’'.

If you wish to change DAVE’s generated code or add code outside these ‘ USER CODE'’
sections you will have to insert/modify your changes each time after letting DAVE
regenerate code!

S~ -
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Goto pVvision:

File 'C:AHC164CHYKC164CM. dpt' has changed.
Do you wiant o migrate the changes 7

YBs Mo |

Click Yes
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Double click MAIN.C and insert Global Variables:

// This global array will store 20 ADC values measured by
ADC_Channel 3
volatile unsigned int Current Array[20];

=18 X|

FlEile Edit Wiew Project Debug Flash Peripherals Tooks SWCS Window Help A |E| Xl
B2~ N- IS & % % % A «» g aQBEeDT®
& & 4 XTarget1 |a=
| Project Workspace - x| 075 j
=33 Target 1 076 | // USER CODE BEGIN (MAIN General,7)
21-£5 Dave Files 077 | char menu[] =
sart v2.aeq || 078 ppmaimnt b
L ... Start Motor(): ‘rin"
II\;A(I:N.C 080 | "2 ... Stop Motor(); Srin”
) og o Yrhn';
ASCO.C na2
cczc 083 | char guestion[] =
CCug.C 084 | "your choice: ™
ADC.C 085 ]
INT.C 086 | volatile int R3S232 wait=2;
{27 User Files 087 | char select=' ';
088
088 | // State-Transition-Table - next hall state [octal number system]
090 | const unsigned char HallPatt[] = { oopo, 015, 0&3, 031, 045, 054, 06E};
091

092 | // State-Transition-Table - next output pattern (Hex)

093 | const unsigned char CutputPatt[] = {0x00, 0Ox32, 0x2C, Ox0E, O0x0B, Ox3G, O0x23};
034
095 | // Motor Status = ON = Motor is running

096 | // Motor Status = OFF = Motor is NOT running
097 | volatile unsigned int Motor_Status = OFF;

038
098 | S/ This gleobal arrsy will store 20 ADC values mezsured by ADC Channel 3
100 | volatile unsigned int Current Lrray[20]:

m
102 | // USER CODE END
103
104
105 //*ﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁ*ﬁﬁ:6*ﬁi’ﬁﬁiﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ;('ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁ

106 | // @External Prototvpes
10? //**ﬁ**ﬁ**ﬁ********i’**i******************ﬁ**ﬁ**ﬁ*****i’**i**i******************

108 _I;|
Rl o] flLel” »
S| | = Mane |
F!I A< T Build £ Command J, Find in Files | EN 3|
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. AP16109
@l neo/n BLDC-Motor "Cookery-Book"

Double click main.h and insert Extern Declaration of Global Variable:

// This global array will store 20 ADC values measured by
ADC_Channel 3
extern volatile unsigned int Current Arrayl];

=18 X|

FlEile Edit View Project Debug Flash Peripherals Took SWCS Window Help A |E| Xl
Bl =N - I A& % % Yo | leadh |« s g BE T ®
& % |88 & Target1 Rl =]
| Project Workspace | 672 j
2§30 Target 1 3673 | // USER CODE END
£ Dave Files 3674
Start_v2.a6q || %55
38?8 /Jfﬁ*ﬁﬁ*ﬁ*i*ﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁi’ﬁ*i’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
3677 | /S @Glokal Variables
38?8 Jf/ﬁ*ﬁﬁ*ﬁ*i*ﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁi’ﬁ*i’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
----- ?ntrins.h 2679
""" ioh 380 | // USEER CODE BEGIN (MAIN Header,7)
----- asclh 3681 | extern volatile int RS23Z_wait;
----- cc2h 3682
..... ccubh 3683 | S/ State-Transition-Table - nmext kall state [octal number system]
_____ adc.h 3684 | extern const unsigned char HallPatt[]:
----- int.h o L
tolioh 3686 | /S State-Transition-Table - next output pattern (Hex)
S0 3687 | extern const unsigned char CutputPact[]:
ctypeh 368
0.c 3683 | S Motor Status = ON = Motor is running
ASCO.C 3690 | 4/ Motor Status = OFF = Motor is NOT running
CC2.C 3691 | extern volatile unsigned int Motor Status;
CCUB.C 3692
ADC.C 3693 | /Y This glokal array will store 20 ADC values measured by ADC Channel 3
INT.C 369 | extern volatile unsigned int Current Lrray[]:
I ki
(3 User Files 36% | // USER CODE END
3697
3698

FBTY | S A A A AR A A A A A A A A A AR A A A A AR A AR A E A A AR A A A AR A A AR

3700 | /S @Prototypes OFf Glokal Functions
3?01 //’**ﬁﬁ:6*ﬁi'*ﬁiﬁﬁiﬁﬁﬁﬁﬁ*ﬁ*ﬁﬁﬁﬁﬁ*ﬁéﬁﬁﬁﬁ*ﬁﬁﬁ:6**i'*ﬁi’ﬁﬁi*ﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ**

3702
3703
3704 | void MAIN vUnlockFrotecReq(vold): [

3705 -
| [ ]| »
SNEHE] MAIN.C MAINH |
F!I A< Build £ Command J, Find in Files | EN I+
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BLDC-Motor "Cookery-Book"

Double click ADC.C and insert Code:

DSTP4 =

sof

(&Current Array[0]) ;

BEEG F B

15[ X]

& S % ¥ Gy gt o1& a B[R e m

=12 x|

& 8§ 48[Target e
PR “xII" 166 /7 Use PEC channel 4 for ADC Error INT: zl
=83 Target 1 167 A4 - decrement counter
E1-£3 Dave Files 168 F4F - increment destination pointer
: Start_ V2,466 169 A4F - transfer a word
MAIN.C. 170 AAF - service End of DEC interrrupt by a EOP interrupt node is enabled
' 171 A4 - End of PEC intrrupt reguest is enabled
oc 172
ASCO.C 173 PECC4 = 0x4z14; /4 load PECC4 control register
cca.c 174
CCua.C 175 SRCP4 = _sof (&ADC_DATZ): //set source pointer
ADC.C 176
NT.C 177 A7 - DESTINATION-POINTER for DPECC channel 4 is set because it is selected
(77 User Files 173 A5 for user defined
178 DETP4 = _sof_(Ox0000); SF/set destination pointer
180
181
182 A
183 A4/ Configuration of the used ADC Port Pins:
184 A
185 AAF - PELE is used for Analog Input Pin (ANZ)
186
187 A4 - digital imput stage is disconnected from port line PE.F
188
189 P5SDIDIS = 0Ox0008; A4 load Port & digital input disgble register
1590
191
192 |
193 // USER CODE BEGIN (Init,3)
194 D3TP4 = _sof_ (&Current_Array([0]);
195 /4 USER CODE END
196
197 | ¥ /7 End of function ADC vInit
198
193 = X
| | e | »
S| | | MANC [ MAINH spce |
Fll 4 [< [ [>T Build f, Cormand j, Find in Fles / | N ||
Al
|ULINK Driver for xCl6x | [L:194 c:36 RN
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Create a new global variable which holds the average calculated value of the DC-Link:

Double click MAIN.C and insert Global Variables:

// This variable holds the average calculated value of the DC-Link
volatile unsigned int DC Link Current = 0;

—1=2[X]
=12 X]

AsEG B & % T Yo Gl e~ aqEBEeYS®
& ' ¥ &[Target 1 la=
[Project Workspace - x| 075 j
-5 Target 1 076 | // USER CODE BEGIN (MAIN General,?)
£1-£5 Dave Files 077 | char menu[] =
Start V2.A68 078 | "\rinininin"
MATN.C 0790 "1 ... Starc_Motor{): ‘rin"
080 | "2 ... 3top_Motor():; Srin"
0. ogt | VEY R
ASCO.C e
cczc 083 | char guestion[] =
CClUs.C 084 | "your choice: ;
ADC.C 085 [
NT.C 0896 | volatile int RS232_wait=2;
{37 User Files 087 | char select=' ';
088
089 | /v State-Transition-Table - next kzall state [octal number system]
090 | const unsigned char HallPatt[] = { 000, 015, 023, 031, 046, 054, O062};
031

092 | 7/ State-Transition-Table - next output pattern (Hex)

093 | const unsigned char CutputPatt[] = {0x00, 0x32, OxZC, Ox0E, Ox0B, Ox38, O0x23};
034
095 | 7/ Motor Status = ON Motor is running

096 | // Motor Status = OFF = Motor is NOT running
097 | volatile unsigned int Motor_Status = OFF;

038
099 | /4 This ¢lobal array will store 20 ADC values measured by ADC Channel 3
100 | volatile unsigned int Current_Airray[20]:

1m
102 | 7/ This wariable holds the average calculated value of the DC-Link
103 | volatile unsigned int DC_Link Current = 0;

104
105 | /4 USER CODE END
106
107

108 /’/ﬁﬁéﬁ*(-ﬁﬁﬁﬁﬁ**ﬁ*ﬁﬁiﬁ*iﬁﬁﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁéﬁ*ﬁﬁﬁﬁﬁﬁ**ﬁiﬁﬁiﬁ*iﬁﬁﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁ -
»

B o flLel ]
EEEHE ] R ER L REREE
Fll 4 [« [>T Build /i Command Ji Find in Files 7 | KN |3

[ULTMK Driver for xC16x [ [Lio4 i1 RAM
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. AP16109
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Double click main.h and insert Extern Declaration of Global Variable:

// This variable holds the average calculated value of the DC-Link
extern volatile unsigned int DC Link Current;

NAXC164CM - pvision3 - [C:\XC164Ch * _ =] x|
FlEile Edit View Project Debug Flash Peripherals Took SWCS Window Help S5 |E| X|
Bl =N - I A& % % Yo | leadh |« s g BE T ®
& % |88 & Target1 Rl =]
| Project Workspace | 672 j
2§30 Target 1 3673 | // USER CODE END
£ Dave Files 3674
Start_v2.a6q || 3575
jMAINC 38?8 /Jfﬁ*ﬁﬁ*ﬁﬁi'ﬁ*iﬁﬁi*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-ﬁﬁﬁﬁﬁﬁﬁﬁ:6ﬁﬁi'ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
e 3677 | /S @Glokal Variables
% malnh 38?8 //’ﬁ*ﬁﬁ*ﬁﬁi'ﬁ*iﬁﬁi*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-ﬁﬁﬁﬁﬁﬁﬁﬁ:6ﬁﬁi'ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*
] infrins.h 2679
ioh 380 | // USEER CODE BEGIN (MAIN Header,7)
----- asclh 3681 | extern volatile int RS23Z_wait;
----- cc2h 3682
..... ccubh 3683 | S/ State-Transition-Table - nmext kall state [octal number system]
_____ adc.h 3684 | extern const unsigned char HallPatt[]:
----- int.h o L
tolioh 3686 | /S State-Transition-Table - next output pattern (Hex)
""" S0 3687 | extern const unsigned char CutputPact[]:
ctypeh 368
& 0.c 3683 | S Motor Status = ON = Motor is running
[ ASCO.C 3690 | 4/ Motor Status = OFF = Motor is NOT running
[ cca.c 3691 | extern volatile unsigned int Motor Status;
E CCUa.C 3692
B ADC.C 3693 | /Y This glokal array will store 20 ADC values measured by ADC Channel 3
B INT.C 369 | extern volatile unsigned int Current Lrray[]:
- ) 3695
- [77 User Files

3696 | /S This variable holds the average calculated value of the DO-Link
3697 | extern volatile unsigned int DC_Link Current;

3698
3% | /S USER CODE END
3700
3701

e P s

3703 | /S @Prototypes OFf Glokal Functions
3?04 //**ﬁﬁ:6*ﬁi'*ﬁiﬁﬁiﬁﬁﬁﬁﬁ*ﬁ*ﬁﬁﬁﬁﬁ*ﬁéﬁﬁﬁﬁ*ﬁﬁﬁ:6**i'*ﬁi’ﬁﬁi*ﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ** —I

3705 -
| [ ]| »
IR MAIN.C MaNH |E aocc |
F!I A< Build £ Command J, Find in Files | EN I+

[ULINK Driver for xC16x | IL:asoz ci1 RAM
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Doubleclick INT.C and insert Code:

unsigned long int calculation;
int 1i;

calculation=0;
for (i=0;1i<20;1i++)

calculation=calculation+ (( (Current Array[i] & OxXOFFC) >> 2)*5);

}

DC_Link Current = (unsigned int)calculation/20;

PECC4 = 0x4214; // load PECC4 control register
SRCP4 = sof (&ADC_DAT2) ; // set source pointer

DSTP4 = sof (&Current Array[0]); // set destination pointer

NAXC164CM - pvision3 - [C:\XC164CMYINT.C] _ |2 X
FlEile Edit Yiew Project Debug Flash Peripherals Toolk SYCS Window Help = |E|é|

QEEG ¢ ® S 6% % % B e e» 3 g @ BE T ®

£ [ B | YW KTarget 1 a=
[Praject Watkspaca = a1 [ /v vsER copE Enp zl
-5 Target L 192
193 wvoid INT_wiEOF(veoid] interrupt EOPINT
1944
135 /¢ USER CODE BEGIN (EOFP,Z2)
196 unsigned long int calculation:
197 int i;
198 /¢ USER CODE END
193
200 if (PECISNC_C4IR) A4 end of PEC channel 4
20 i
202 PECISNC C4IR = 0O;
203
204 /4 USER CODE BEGIN (ECOF,7)
205 caloculation=0;
206
207 for (i=0;i<20;i++)
208 {
209 caleulation=calculationt | ((Current Array[i] & OxOFFC) »>»> Z)*5);
210 ¥
21
212 DC_Link Current = (unsigned int)calculation/z0;
213
214
215 PECC4 = 0Ox4214; A4 load PECCY control register
216 SRCP4 = _=zof (&ADC DATZ): A4 set source pointer
27 DETP4 = _sof_(&Current Array[0]): // set destination pointer
218 /¢ USER CODE END
219
220 b
221
222 Jlatis
2231}y /S End of function INT wiEOD
224 X
| [ O | | »
SR MANC B MaNH B apce wre |

F!I 4 [< [ [>T Build f, Cormand j, Find in Fles / | EN 3|

|ULINK Driver for xC16x | [L:196 €32 RN
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/

Reqister Information / Additional Information:

_@Adobe Reader - [xc164_um_v1.2_2006_03_per.pdf]
mFile Edit “iew Document Tools ‘\Window Help

=[]
_lsix|

[Om-@iPA@ddikdrdoo]ia-NOHem -e

ADC_DAT
ADC Result Register SFR (FEAD,/50,) Reset Value: 0000,

% 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

ADC_DAT2
ADC Chan. Inj. Result Reg. ESFR (FOAQ,/50,) Reset Value: 0000,

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

Field Bits Type |Description

CHNR [15:12] |rw[h] | Channel Number (identifies the converted analog
channel)

ADRES [11:0] |rwh A/D Conversion Result

The digital result of the most recent conversion.

In compatibility mode, the result is placed as follows:
8-bit: ADRES[9:2]

10-bit: ADRES[9:0]

In enhanced mode, the result is placed as follows:
8-bit: ADRES[11:4]

10-bit: ADRES[11:2]

Note: Unused bits of ADRES are always set to 0.

@] sisxitgain 4|

B |4 4 20412 b Pl O @
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. AP16109
@lneo/n BLDC-Motor "Cookery-Book"

Double click MAIN.C and change Global Variable from:

char menul] =

"\ r\n\n\n\n”

“1 ... Start Motor(); \r\n”
“2 ... Stop Motor(); \r\n”

" \r\n“;

to:

char menul] =

“\r\n\n\n\n"

“1 ... Start Motor() ; \r\n”
w2, Stop_Motor(); \r\n”
“3 ... Show Information(); \r\n”
“z ... Back To Main Menu \r\n”

n \r\nn .

—1=2[X]

F]Flle Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help = |E|é|
AsEg 4B = 6% % %o G e85 a@ERE O eY 6
¥ ,5;'\"|Target1 j & =
|Project Workspace - x| (72 | /i wktkk ikttt bd ik kA R A A A A A A AR S AR A A A AR A A A A A A A A A AR AR j
E-§3 Target 1 073 | // @Global Variables
El 25 Dave Files OFd | /S AR A w06 o8 o6 o o 26 o 26 06 o o6 6 0606 06 A o S O o o O K K K K
Start_vz.aeg || D79
T 076 | // USER CODE BEGIN (MAIN General,?)
077 | char menu[] =
0. 078 | "irinimnian
ASCO.C 079 "1 ... Btart_Motor(): hrhnt
cczc 080 | "2 ... Stop Motor(): Yrhnt
CCUA.C 081 "3 ... Shov_ Informationi): “rin"
ADC.C 082 | "z ... Back To Main Menu hrhnt b
INT.C 083 | " Yehnt;
27 User Files 054
085 | char guestion[] =
026 | "your choice: ™
087
088 | volatile int R3232 wait=2:
029 | char select=' ':
030
09 | 7/ State-Transition-Table - next kall state [octal number system]
092 | const unsigned char HallPatt[] = { ooo, 015, 0&3, 031, 046, 054, 062):
093
094 | 7/ State-Transition-Table - next output pattern (Hex)
095 | const unsigned char CutputPatt[] = {0x00, 0Ox32, 0x2C, Ox0E, Ox0OB, Ox38, O0x23};
096
097 | 7/ Motor Status = 0N = Motor is running
098 | /Y Motor Status = OFF = Motor is NOT running
099 | volatile unsigned int Motor_Status = OFF;
100
10 | 7/ This ¢lobal array will store 20 ADC values measured by ADC Channel 3
102 | volatile unsigned int Current Lrray[20]:
103
104 | 7/ This wariable holds the average calculated value of the DC-Link
105 | volatile unsigned int DC Link Current = 0O; hd
4 o e H
EEEHE ] MAIN.C | MaNH |B  abcc [ iNTC |

E!I A AT Build f Command Jy Find in Files [ 1K) T¥]

[ULTMK Driver for xC16x [ [Liazcia RAM
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Double click MAIN.C and change Code from:

|Jwhile (in!='1’ && inl!= ’2’);
to:
|Jwhile (in!='1’ && in!= '2’ && inl= ’37’);

NAXC164CM - pvision3 - [C:\XC164Ch _ _ 2| X
FlEile Edit Yiew Project Debug Flash Peripherals Took SWCS Window Help R |E| X|
QEeEG| @ 4% %% B A c2 g aQBEeT®
& [ E 2 | 8 K|Target Rl ]

| Project Workspace v x| 3% | S/ j
=5 Target 1 b L T T L T T

£-E3 Dave Files 328
: Start V.ARA 329 L/ USER CODE BEGIN (Maim,1)
MAIN.C g;ﬂElt{:har input (woid)
o.c 332 char in=' ';
45C0.C 333 do
ccac 334 {
CCug.C 335 printfcquestion):;
ADC.C 336 while (!A3CO_RIC_IR):
INT.C 337 ASCO_RIC_IR=0;
(73 User Files 338 in = (char) ASCO_REUF;
338 twhile (in'!'='1' && in'= 'Z' && in!= '3');
340 return in;
341 =
342[H // USER CODE END
343
344 woid mainivoid)
345114
6 /4 USER CODE BEGIN (Main,Z)
347
348 /4 USER CODE END
343
350 MATN wIniti):
351
352 /4 USER ©ODE BEGIN (Main,4)
353 while (R3232_wait):
354 while (1}
e {
356 printf (menu) :
357 select=input(j: o
358
359 switch (select) i
<| o (el F'

EEEEL Mae (B wmann |E osccc (B mwrc |
F!I M <[>T Build £ Command J, Find in Files | EN I+

[ULINK Driver for xC16x | L:a30 ci46 RAM
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Double click MAIN.C and insert Code:

void Show Information (void)

{

char stopit;
do

{
printf (*DC Link Shunt Voltage = %5u mV
\r”,DC _Link Current) ;
stopit=(char) toupper (ASCO_RBUF) ;
} while (stopit != "Z');

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Toolks SWCS Window Help i |E|é|
QEsHG B = 6% % % Sl W R - R o s ][RR A
& % 8 K[Target1 &=
[Project Workspace - x| W | S j
Eﬁ Targetl 32? //’ﬁﬁ(-ﬁﬁéﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
E-£5 Dave Files 328
328 -/ USEE CODE BEGIN (Main,1)
330 char input (void)
331 ¢
332 char in=' ';
333 do
334 {
335 printf (gquestion) ;
3% while (!A3CO_RIC_IR):
337 ASCO_RIC_IR=0;
(57 User Files 33 in = |char) ASCO_REUF;
338 twhile (in'!'='1' && in'= 'Z' && in!= '3');
340 return in:
341
342
343 wvoid Show_Information(woid)
344
345 char stopit;
346
347 do
348 {
349 printf("DC Link Shunt Voltage = %5u mv \r",DC_Link_Current,];
350 stopit=(char) toupper (L3C0_RBUF) ;
351 } while (stopit '= 'Z'};
3|2}
353
354 /7 USER CODE END
385 L
356 void main(void) —
Ty
358‘ // USER CODE BEGIN (Main,2)
gy x
| RS | N H
EEEAE ] MAIN.C | MaNH |B  abcc [ iNTC |

E!I H AT Build f Command Jy Find in Files [ 1K T¥]

JULTMK Driver for xC16x I lLmszca RAM
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Double click MAIN.C and change Code from:

switch (select)
case '1l’: Start Motor(); break;
case '2’: Stop Motor(); break;
}
to:
switch (select)
{
case 'l’: Start Motor(); break;
case '2’: Stop Motor(); break;
case ’'3’': printf (*\r\n”), Show Information(); break;

WAXC164CM - pvision3 - [C1\XC164CMYN

FlEile Edit View Project Debug Flash Peripherals Took SYCS Window Help

—1=2[X]

=1&lX|

ASHG| BB oe|=E %% % o 938 Q|BE"eTm
& [ 2 | W K Target &=
| Praject farkspace - x| 351 } while (stopit '= 'Z');: ZI
E-§3 Target 1 ® Y
E-£3 Dave Files 353
Start V2,468 g:gl%l_// USER CODE END
LLte 356 woid main(void)]
o.c 3574
ASCO.C ¥ | // USER CODE BEGIN (Main,Z2)
CCz2.C 359
CClUa.C 360 A USER CODE END
ADC.C 361
INT.C 362 MAIN wInit():
-[27 User Files 383
364 // USER CODE BEGIN (Main,4)
365 while (R3232_wait);
366 while (1)
367 {
368 princt (menu) ;
369 select=input ()
370
37 switch (select)
372 {
373 case 'l': Start Motor(); hreak;
ar4 case 'Z': Stop Motor(); break;
375 case '3': printf("™r'n"), Show_Information(); hreak;
376 }
77 }
378 /4 USER CODE END
378
380 | ¥ S End of Ffunction main
381
382
383 = o
34|/ USER CODE BEGIN (MAIN General,10) |
| | vl 1]« »
EETE ] R ERTNEEEERIEE

FII 4Ly [ Build f Command j Find in Files

| KR

1+
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Build Application:

£ {C164CM - pvfision3 E;{’Tlﬁil{:h-'l - pVision3 - [C:{XC

o Bz B | x| 1E
3 aﬁ'{;lTargﬂﬂ

uk

8 KTage &

| Project iorl E e ;al 15 i Project Workspace = II- - —
eould 3 rget ries
e o pebuild al trget ] PEEEEEE{pownloa tp Flash Mermory

NAXC164CM - pvision3 - [C:\XC164CMMAIN.C] _ =] X
FlEile Edit Yiew Project Debug Flash Peripherals Toolk SYCS Window Help i |E|é|
QAEEG ¢ B = 6% % % e e » 3 g aQBEeT®
2 | 8§ 48[Target =

[Project Workspace - x| a7 switch (select) j
=83 Target 1 = 372 {

E1-£3 Dave Files 373 case '1': Start_Motor(): break;:
374 case 'Z': Stop_Motor(); break;
bCFia] case '3': printf("irin"), Show_Informationi); break;
76 } —!
377 X

}
[ L] <
EEEHE ] MAIN.C | MANH [E) aocc [E mwTc |

=

*|Build target 'Target 1°
azzembling Start V2 .he6. ..
compiling MAIN.C. ..
MAIN.C(286): warning C1%82:
MATN.C(297): warning Clsz: '
MATN.C(203): warning Clsz: '
compiling Io.C...

compiling RSCO.C. ..
compiling CC2.C. ..

compiling CCU6.C. ..
compiling ADC.C. ..

compiling INT.C. ..
linking. ..

Program Size: data=1273 (near=1273) conzt=318 (near=138) code=2386
creating hex file from "XCle4cCM" ...

L

'+ value truncated
': wvalue truncated
': wvalue truncated

"FC1l64CM - O Errori{=), 3 Warning(s=).
Load "C:3\WEC1edCMAWANECLle4CM!”
Erasing. ..

Eraze Done.
Programming Done.

é Verify OK.

f|lapplication running ...

=) -
S [« > [* ]\ Build £ Cormmand }, Find in Files I|«] | >|_I
Ready |ULINK Driver for xC16x | L:37e ci6 R
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And see the result:

ulti-threaded TTY ;lilﬁl

File TTY Transfer Help

Fart Baud Parity [ ata Bits Stop Bits I llinenl Eoha I Mo Reading
ICDM'I ;I ISEDD ;I INnnE ;I IB ;I |1 ;I ¥ Display Errars [~ o witing
["ICR = CRAF T Mo Events
Fant... | Comm Events... | Flows Control... | Timeouts... | ¥ Automrap T No Status

1 ... Start_Motor(>;

2 ... Stop_Motor{d;

3 ... Show_Information{>;
2 ... Back To Main Menu

your choice: 1

1 ... Start_Motor(d;

2 ... Stop_ Motor();

3 ... Show_Information{);
2 ... Back To Main Menu

your choice: 3
DC Link Shunt Uoltage = 262 mU

1 ... Start_Motor(>;

2 ... Stop_ Motor();

3 ... Show_Information{>;
2 ... Back To Main Menu

your choice: your choice: 3
DC Link Shunt Uoltage = 256 mU

1 ... Start_Motor(>;

2 ... Stop_Motor(d;

3 ... Show_Information{>;
2 ... Back To Main Menu

your choice: your choice: 2

1 ... Start_Motor<(>;

2 ... Stop_ Motor();

3 ... Show_Information{>;
2 ... Back To Main Menu

your choice: | -
(ol :
Maodem Statu Comm Statu 1:Status message go :I
(IV CT5 7 DSR I RING [ RLSD(CD) ||~ CTSHold I XOFF Hold ™ T Char p
I~ DSR Hold [~ XOFF Sent T Chars: [T
I~ RLSD Hold [~ EOF Sert RxChas [0 =l
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8)

Calculating The Speed Of The Motor:

Relevant Project:

Mame ¢

101 _¥C164CM-Project-Ready-To-Use-accarding-To-Application-Mote-4P 16102
102 _%C164CM-DavE-Configuration-and-Reconfigur ation
_103_¥C164CM-1,Experiment-with-Hall-Sensars

04 HC164CM-2, Experiment-with-Hall-Sensors

105 _¥C164CM-Run-the-Mator-Manually-everything-is-done- in-main-no-isr
106 _¥C164CM-Run-the-Mator-Automatically-Using-a-menu-Star t-Stop-Using-ise
07 _KC 164CH-Run-the-MMotor-iMenu-Start-Stop+Show _Current-Measurement
08 _¥C164CM-Run-the-Mator-Menu-Start-Stop-Show_Current+Speed
V109X C164CM-Start-Stop-the-Motor +Increase-Decrease-the-Speed+Show-All
_110_¥C164CM-Start-Stop-the-Motor-Change-Speed+Direction+Show-a4ll
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Reqister Information / Additiona Information:

CAPCOM®6 Block Diagram:

@Adobe Reader - [xc164_um_v1.2_2006_03_per.pdf]
lEjFiIe Edit ‘Wiew Document Tools ‘Window Help

»
Module Kemel ﬁ
Compare
Channel 0
pddress 1—» 1| pead- Multi- 1
ecoder T12] Channel 1 |¢ 1| Time channel Coanr)ol
Control Control
Channel 2 1
Clock B B
—» ol oo @) = @
Control Start = = = = = 3|3
g a 28 w E’ w|c =
T13] Channel 3 izt E|EIE 5| = 5| a
=R =N _9_ 4} _g_ E
S 3|0|0 i 5=
Compare & o
Interrupt | ¢
i Control r1 3+3 | 2 r2 /r2 \ 3 ! 1
Input / Qutput Control
y Y y 1 Y
o o - o o = «
oc| — @l w| @ o
T | 2| 2 38| €| B & ¥ 38| o] o <
3213383 838 sl&s5 E
Hl F| o] © o o 8| 8| 8| lo
A 2 A A 4 y
Port Control
] BisxitEEn 4| | o
& [Id 4 1woi212 [ PO O] [0 H H o
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CAPCOMG6_Timer_12in Hall Sensor Mode:

MﬂAdobe Reader - [xc164_um_v1.2_2006_03_per.pdf] } il
lEjFiIe Edit ‘Wiew Document Tools ‘Window Help =T
PARAN O IQa- 00w -o[lk d» b o 0]
3
i Reset
Fous » Counte_;ﬁ;gmter < CM_CHE
» CM_61
~Z
CM_CHE
Vj————— CM_62
i (=
=
Capture Register Compare Register Compare Register
CC80R CC81R CC82R
A AN CM_CHE
Compare Shadow Compare Shadow
Register CC61SR Register CC62SR
MCA05538
[ BisxitEEn 4| | o :
a i 4 1moia1iz b PO © [ =5 H

actual motor speed
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Brushless DC-Motor Control Example (all MSEL6x = 1000B):

;Adobe Reader - [xc164 um_v1.2_2006_03_per.pdf] : i |E‘ il
n@File Edit Wiew Document Tools ‘Window Help - =] x|
CPHO@ ﬁ‘ : M ]:T;j‘ i@ - ) @ -®| il 4 b M|O O
CC62 Compare
Hall Event captures for Time-Cut
and resets T12 \/
CC62 Comp. a
/]
T12 Count
CC61 Compare
/ for Phase Delay
CC61 Comp.
0000,
CCBPOSO 1 1 1 0 0 0
CC6POS1 0 0 1 1 1 HUE
CCBPOS2 1 0 0 0 1 1
CURH —K =101 =001 =011 =010 =110 =100
T : : : :
H H H H
EXPH K =001 =011 =010 =110 =100 =779
mcvp X
¥ ¥
CCBx
¥ i
COUTSEx
&) sisxitgen 4| »
B 4 4 wwoisiz Pl Q@ @ [O/H H o
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Brushless DC-Motor Control with Timer T12 Block:

The CAPCOMG6 provides amode for the Timer T12 Block especially targeted for convenient
control of Brushless DC-Motors.
In thismode, channel 0 is placed in capture mode, while channels 1 and 2 are in compare mode.

The signal to transfer the new compare values from the shadow registers (CC6xSR) into the actual
compare registers (CC6xR) is now taken from the Correct Hall Event Compare.

In addition, this signal triggers a capture of the current T12 contents into register CC60R, and then
forces areset of T12 to O000H.

The same signal is aso used to perform the shadow transfer of the new T12 period value.

After the detection of avalid expected Hall pattern, the T12 count value is captured into channel 0
(representing the actual motor speed), and T12 isreset.

When the timer reaches the compare value in channel 1, the next multi-channel state is switched by
triggering the shadow transfer of bitfield MCMP (if enabled in bitfield SWEN). This trigger event
can be combined with several conditions which are necessary to implement a noise filtering
(correct Hall event) and to synchronize the next multi-channel state to the modulation sources
(avoiding spikes on the output lines).

This compare function of channel 1 can be used as a phase delay from the position sensor input
signalsto the switching of the output signals, which is necessary if a sensorless back-EMF
techniqueis used instead of Hall sensors.

The compare value in channel 2 can be used as atimeout trigger (interrupt), indicating that the
motor’s actual speed is far below the desired destination value, which can be caused by an
abnormal load change. In this mode, the modulation of the outputs by T12 needs to be disabled
(T12MODENX = 0).

The capturing of the timer value in register CC60R, the shadow transfer from registers CC61SR to
CC61R, from CC62SR to CC62R, and for the T12 period value, is done together with the reset
event for T12.
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Calculating the Speed of the Motor:

The CAPCOM6 Compare Channel 0 is used to capture the actual speed
in Block Commutation Mode of one 60° window to register CCE60R.

6 added values qive the time for one full turn of the motor.

CC60 act. speed ch0 gets captured
value for act. speed

CC61 phase delay

ch1 compare
for phase delay

CC62 timeout

Hardhware MNoise
SUppression

Capture ch2 cormpare
WENT for timeout

CCPOS0 J 1

CCPOST @ ¢ ¢

ccrosz - 1 || o 0 o "
CCBx =

CouTey — | 5 ¥
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Double click MAIN.C and insert Global Variable:

// This global variable is used to hold the accumulated 6 values
of CAPCOM6 Timer 12 ticks

// 6 added values (commutation windows) = one complete turn of the
motor

// therefore, this variable gives the time for one full turn of
the motor

volatile double T12 Ticks For 1 Revolution = 0;

VAXC164CM - piVision3 - [C:4XC 1640 i |E’| Xl

FlEile Edit Yiew Project Debug Flash Peripherals Took SYCS Window Help i |E| )(l

Qg 4B = % % % ¥ G e m g q@FEo e

2 | 8§ 48[Target e

[Praject Watkspaca - x| 080 [ "2 ... Stop_Motori(): hrhnt 3

=83 Target 1 081 | "3 ... Show_Information(); “rin"

EG Dave Files 082 | "=z ... Back To Main Menu Wrhnt
—[# start_vz.aeg || 083 T et

034
085 | char cquestion[] =
086 | "your choice:
0s7
088 | volatile int R3232_wait=2:
089 | char select=' ';
030 b
031 | // State-Transition-Table - next hall state [octal number system]
092 | const unsigned char HallPatt[] = { 000, 015, 023, 031, 046, 054, O062};
033
094 | 7/ State-Transition-Table - next output pattern (Hex)
095 | const unsigned char CutputPatt[] = {0x00, 0x32Z, OxZC, Ox0E, Ox0B, Ox38, O0xZ3}:
036

097 | // Motor Status = ON = Motor is running

098 | // Motor Status = OFF = Motor is NOT running
099 | volatile unsigned int Motor_ Status = OFF;

100
10 | /4 This ¢lobal array will store 20 ADC values measured by ADC Channel 3
102 | volatile unsigned int Current_lrray[20]:

103
104 | 7/ This wariable holds the average calculated value of the DC-Link
105 | volatile unsigned int DC_Link Current = 0;

1086
107 | /¥ This global vwariable is used to hold the accumulated § walues of CAPCOME Timer 12 ticks
108 | 7/ & zdded values (commutation windows) = one complete turn of the motor

108 | 7/ therefore, this variable gives the time for one full turn of the motor
110 | volatile double T1Z_ Ticks_For_1 Revolution = O;

111
12| 7/ USER CODE END

113 _l;l
Bl o] flLel | »
SR Maine |
F!I 4 [< [ [>T Build f, Cormand j, Find in Files / KN [

|ULINK Driver for xC16x | L8762 RN
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Double click main.h and insert Extern Declaration of Global Variable:

// This global variable is used to hold the accumulated 6 values
of CAPCOM6 Timer_ 12 ticks

// 6 added values (commutation windows) = one complete turn of the
motor

// therefore, this variable gives the time for one full turn of
the motor

extern volatile double T12 Ticks For 1 Revolution;

—1=2[X]
=12 X]

QAEEHG ¢ B & % % Yo G o« & a|BE " e”m
& ¥ aX[Target1 -a=
[Project Workspace - x| %74 j
-5 Target 1 375
Ela Dave Files BETB | o R A R A R A A A A R A R R AR AR A A A A A A A R A A A A A A A A A A A A A A A AR A A A A A A AR AR AR LA A S
Start V2. AGE 3677 | /S @Glokal Variables
38?8 Jf/ﬁ*ﬁﬁ*ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁi'ﬁﬁi’ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*
3679
3680 | // USEE CODE BEGIN (MAIN Header,7)
3681 | extern volatile int R3232_wait:
io.h 3662
ascl.h 3683 | /S State-Transition-Table - next kall state [octal number system]
cc2.h 3684 | extern const unsigned char HallPatt[]:
ccuG.h 3685
_____ B adr.h 3686 | /S State-Transition-Table - next output pattern (Hex)
inth 3687 | extern const unsigned char OutputPatt[]:
) 3688
sirdio.h 3683 | S Motor Status = ON = Motor is running
ctype.h 3630 | S Motor Status = OFF = Motor is NOT running
b o.C 3691 | extern volatile unsigned int Motor_ Status:
£ ASCO.C 3692
[ cca.c 3633 | /Y This glokal array will store 20 ADC values measured by ADC Channel 3
&3] CCUs.C 3694 | extern volatile unsigned int Current Airray[]:
& [# sDCC b
B INT.C 3696 | S This wariable kholds the average calculated value of the DO-Link
3697 | extern volatile unsigned int DC Link Current;
-7 User Files 2598 - -
3693 | 4 This global variable is used to hold the accumulated & values of CAPCOME Timer 12 ticks
300 | /S 6 added wvalues (commutztion windows) = one complete turn of the motor

30 | /S therefore, this wvariakle gives the time for one Ffull turn of the motor
3702 | extern volatile double T12Z Ticks_ For_ 1 Revolution;

3703
3704 | // USER CODE END
05
706 el
3?0? //*******i’**i**i***************ﬁ**ﬁ**ﬁ*****i’**i’**i******************ﬁ**ﬁ**ﬁ*** -
| | » ] b
g Q] *| =2 MAIN.C MaINH |
FII A4 T Build f Command Jy Find in Files [ IEN [ ]

JULTMK Driver for xC16x [ [Limvos ci RAM
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Double click CCU6.C and insert Modul Global Variables:

// 6 windows = 1 turn
unsigned int Count Commutation Windows = 0;
double Help Count T12 Ticks = 0;

—1=2[X]
=12 X]

AsEg 4B & % T Yo Bl e85 a@ERE Y6
& 84 8[Target 1 =
[Project Workspace - x| a0 | S/ j
Eﬁ Targetl 40? /’/ﬁﬁ('ﬁ*ﬁﬁﬁﬁ*ﬁ**ﬁ*ﬁ*i'ﬁ*i**ﬁﬁﬁ*ﬁﬁ*ﬁ***ﬁﬁ*ﬁ*ﬁﬁ*ﬁ*ﬁﬁ*ﬁ**ﬁi’ﬁ*i**i*ﬁ*ﬁﬁ*ﬁ***ﬁﬁ*ﬁﬁ*ﬁ*
E-£3 Dave Files 408
[@ Start_ w246 || 409 |/ USER CODE BEGIN (NodeIn,1)
MAIN.C 40 | 7/ & windows = 1 turn
411 | unsigned int Count_Commutation Windows = 0;
10.c 412 | double Help Count T12 Ticks = 0O;
ASCOC 413 | // USER CODE END
CC2.C 414 &
CClUs.C 415 wvwoid CCUS_viNodeIO (void) interrupt CCUS NodeIO INT
ADC.C 418 ¢
INT.C #7 /¢ USER CODE BEGIN (NodeI(,Z)
(27 User Files 418
418 /4 USER CODE END
420
421 if (CCUS_IS & 0x2000) // if CCUE IS WHE
422 {
423 A4 wrong hall event detection
424
425 // USER CODE BEGIN (NodeIO,18)
426 Stop Motor():
427 /4 USER CODE END
428
429 CCU6 ISR = 0Oxa000; J/ clear flag CCU6 IS5 WHE
430 }
431
432 if (CCU6_I3 & Ox1000) // if CCUe IS CHE
433 {
434 /7 correct hall event detection
435
436 // USER CODE BEGIN (NodeI(,16)
437 Commuatation(); J
438 /4 USER CODE END

439 =
« [ | RN _’l_I
EEEHE] MAN.C (] MAINH cousc |
Fll 4 [« [>T Build /i Command Ji Find in Files 7 | KN |3

[ULTMK Driver for xC16x [ 417 c:74 RAM
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Double click CCU6.C and insert Code:

// Calculate The Speed Of The Motor
Help Count T12 Ticks = Help Count T12 Ticks + CCU6_ CC60R;
Count Commutatlon Windows++;
?f (Count Commutatlon Windows == 6)
Tl2 Ticks For 1 Revolution = Help Count T12 Ticks;
Help Count T12 Ticks = 0;
Count Commutatlon Windows = 0;

—1=2[X]

FlEile Edit Yiew Project Debug Flash Peripherals Tools SWCS Window Help = |E|é|

g = Hﬂ PERB| oo A % % 1o P Y IR R B [ R A

] ¥ @;\ITargeH j & =
[Project Workspace - x| 420 j
=853 Target 1 421 if (CCUS_IS & 0x2000) // if CCUE IS WHE
E-£3 Dave Files 422 i
Start W2, 466 423 4 wrong hall event detection
Wy 424
MAIN.C 425 // USER CODE BEGIN (NodeIn,1d)
0o.c 426 Ftop Motor();
ASCOC 427 /7 USER CODE END
CC2.C 420
CCUs.C 429 CCU6_ISR = 0Ox2000; /) clear Fflag CCU6_T5 WHE
ADC.C 430 b
INT.C 431
(22 User Files 432 if (CCU6_IS & Ox1000) // if ©olé IS CHE
433 {
434 A4 correct hall event detection
435
436 // USER CODE BEGIN (NodeI(,16)
437 Commutation() :
438 /4 Calculate The Speed 0Ff The Motor
433 Help_Count_T1Z_ Ticks = Help Count T1Z_Ticks + CCU6_CCBOR;
440 Count_Commutation Windows++:
441 if (Count_Commutation Windows == &)
442 {
443 T1Z_Ticks_For_ 1 Revolution = Help Count_ TI1Z_ Ticks:
444 Help Count_T12 Ticks = O;
445 Count_Commutation Windows = 0;
445 |
447 // USER CODE END
448
445 CCU6_ISR = 0Ox1000; // clear Fflag CCU6_ TS5 CHE
450 b
451
452
453 | } S/ End of function CCUé_viNodeIn A
| | » ] _»l_l
S| (3| *z| =B MAINC 2] MAINH couee |
FII A AT Build f Command Jy Find in Files [ IEN [ ]
Wl

[ULTMK Driver for xC16x [ [L:448 ci6 RAM
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I nformation about the Resolution of CAPCOMG6 Timer 12:

”Eile Yiew Options Add-Ins Windows 2

lewm- D=l 4 Ao ?

& DAVE XC164CM ( Release v0.3 )

Timer 13' tulti Channel | Channels I Trap / Interupt Control I Interrupts I bl I L

~ Start T12 after initialization

Input selection Ifcpu / 286 (Resolution: 6,400 ps) LI [T12RS)

\

— Timer 12 Single Shot Control r—Timer 12 Period [T12PR]

™ Enable single shot mode [T1255C) Eilfiel 419.430400

—Input Selection [T12CLE) "Timer 12 Start Control

—T12 Operating Mode [CTM]————————————— ﬁriod register [T12PR] OxFFFF

' Edge aligned mode: count up

" Center alighed mode: count up/down

 Interupt Contral i E.400
I Enable intemupt for T12 period match [ENT12Pk)
0x01

™ Enable intemupt for T12 one match (ENT120M)

Command Line

HC164CHM CAHACT BACM AT TB4CM . day

Therefore:

revol utions-per-minute [rpm] = (1/(T12_Ticks For_1 Revolution* (6,4 * 10°)) * 60
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Double click MAIN.C and change Code from:

void Show Information (void)

char stopit;

do
printf ("DC Link Shunt Voltage = %5u mV \r",DC_Link Current) ;
stopit=(char) toupper (ASCO_RBUF) ;

} while (stopit != '2');

}

to:

void Show Information (void)

{
char stopit;
do
L . .
if (T12 Ticks For 1 Revolution != 0)
printf ("Speed = %5u [rpm], ", (unsigned
int) (1/(T12 _Ticks For 1 Revolution*0.0000064)) *60) ;
else

printf ("Speed = 0 [rpm], ");
printf ("DC Link Shunt Voltage = %5u mV
\r\n",DC_Link Current) ;
stopit=(char) toupper (ASC0_RBUF) ;
} while (stopit != 'Z');
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—1=2[X]
=12 X]

AsEG B & % T Yo Gl s e85 Q@ERE Y6
& 84 48[Target 1 4=
Project Warkspace - x e j
-5 Target 1 34 L/ USER CODE BEGIN (Main,1) =
£1-£5 Dave Files 335 char input (void)
i 33604
337 char in=' ';
338 do
339 {
340 printf (question);
341 while {!ASCO_RIC_IR):
342 L5CO_RIC_IR=0;
343 in = [char)i3C0O_REUF;
344 twhile (in!='1' &£& in!= '2' &£ in'!= '3');
77 User Files 345 return in;
346 | b
347 =
348 wvoid Show Information(void)
343 {
350 char stopit:
351
352 do
353 {
354 if (T1Z_Ticks_For_ 1 Revolution != 0]
355 princf("Ipeed = %5u [rpm], ", (unsigned int) (1/ (T1Z Ticks For 1 Revolution®0.0000064)) %
356 else - B -
357 printf("Speed = 0 [rpm], "):
358 printf ("DC Link Shunt Voltage = %5u mv Yryn",DC Link Current);
359 stopit=(char) toupper (A3CO_REUF) ; - B
360 } while (stopit != 'Z'j;:
<y =
kL
363/ USER CODE END -
34 L
365 vwoid mainiwvoid)
3614 ¥
4 Y | r
EETE] R ERREECEE

E!I A4 T Build f Command Jy Findin Files [ 1K ]

JULTMK Driver for XC16x [ [Lime1ciz RAM

Application Note 213 V2.0, 2006-12



. AP16109
@l neo/n BLDC-Motor "Cookery-Book"

Double click CCU6.C and change Code from:

// The Stop Motor () function sets the output pins in the state so
that bridge drivers are switched off
Toid Stop Motor (void)
// program shadow registers with next output pattern:
CCU6_MCMOUTS = 0;
// the shadow transfer will be done here manually:
CCU6_ MCMOUTS |= 0x8080;

Motor Status = OFF; // Motor OFF

}

to:

// The Stop Motor () function sets the output pins in the state so
that bridge drivers are switched off
void Stop Motor (void)

{

// program shadow registers with next output pattern:
CCU6_ MCMOUTS = 0;

// the shadow transfer will be done here manually:
CCU6_MCMOUTS |= 0x8080;

Motor Status = OFF; // Motor OFF

T1l2 Ticks For 1 Revolution = 0;
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—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help A |E|é|
AsEg 4B & % T Yo Gl s e85 a@ERE Y6
& 84 8[Target 1 =
Praject Wiarkspace s OO0 | /st sttt stttk Ak A A A R A A A A A AR A A A A A A A A A A AR AR AR R E R j
=83 Target 1 091 | // @Prototypes 0Ff Local Functions
: 092 | /i e R A R A A A A A A A A A A A A A A A A A A A RS A A A AR AR A G R E
093
094 | // USER CODE BEGIN (CCU6 _General,9)
035 —// The Stop Motor() Ffunction sets the output pins in the state so that bridge drivers are switched
0% void Stop Motor (woid)
097 f
098 AY program shadow registers with next output pattern: J
039 CCUs_MCHOUTS = 0O
100 FF the shadow transfer will be done here manually:
10 CCUe_MCMOUTS |= OxS050;
27 User Files 102
103 Motor_Status = OFF: // Motor OFF
104
105 Ti2_Ticks_For_ 1 Rewvolution = 0O;
106 ¢
107
108 woid Commrutation(woid)
1091
110 unsigned char current_commutation window:
m
112 A7 get hall state from the shadow register:
113 current_commutation window = (unsigned char) [ (CCUs_MCMOUTS & Ox0700) >>3);
114
115 A program shadow registers with mext hall state:r
116 CCU6_MCMOUTS = HallPatt[current commutation window]<<3;
17
118 A7 program shadow registers with nmext output pattern:
119 CCUS_MCMOUTS |= OutputPatt[current commutation window]:
120
121 A7 the shadow transfer will be done AUTOMATTICALLY defined by the "Switching Selection”
122 S/ CCUE_MCMOUTS |= 0x8080;
123 |+ x:
| | B | ] | | _»l_l
S| (3| *z| =B MANG [ MaNH coue |

E!I A AT Build f Command jy Findin Files [ 1K T¥]

[ULTMK Driver for XC16x [ [L:1os ¢z RAM
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Double click MAIN.C and change Code from:

switch (select)
{
case 'l': Start Motor(); break;
case '2': Stop Motor(); break;
case '3': printf ("\r\n"), Show Information(); break;

to:

switch (select)

{
case 'l': if (Motor Status==0FF) Start Motor(); else
printf ("\r\nMotor is already ON\r\n"); Dbreak;
case '2': if (Motor Status==0ON) Stop Motor(); else
printf ("\r\nMotor is already OFF\r\n"); break;
} case '3': printf ("\r\n"), Show Information(); break;

NAXC164CM - pvision3 - [C:\XC164CMMAIN.C] =
FlEile Edit Yiew Project Debug Flash Peripherals Toolk SYCS Window Help S |E|é|
ASHE b BB |2 (EE % %% W e 8 a@Eoee”n
& [E] @Y 9 &;'\"lTargeH S a=

IMI 354 printf ("Ipeed = 55u [rpm], ", (unsigned int) (1/(T1Z_Ticks For_1 Revolution*0.0000084)) *60) ; 3
2T 355 printf ("DC Link 3hunt Voltage = $5u oV Yryn",DC_Link Current);

B 356 stopit=(char)toupper (ASCO_RBUF) ;
357 } while (stopit !'= 'Z');
B 3|8 )
359
E 0 // USER CODE END
E ® L
H 362 woid main(void)
[ 3631
E 364 // USER CODE BEGIN (Main,z)
all 35
w 366 /7 USER CORE END
367
368 MAIN wInit():
369

370 // USER CODE BEGIN (Main,d)
7 while (R5232_wait) ;
72 while (1)

373 {

374 printf (menu) ;

378 zelect=input () :

376

rirs switch (select)

78 {

g case '1': if (Motor_Status==0FF) Start_Motori): else printf(™\r'nMotor is already OMN\rin"): break:
380 case 'Z': if (Motor Status==0N) Stop_Motor(); else printf(™irinMotor is already OFFYrin"); break;
381 case '3': printf("\rin"), Show Information(); break;

382 b

383 }

384 /¢ WSER CORE END

385

386 |} /S End of function main
87 *
1 | »
= Mane |B MaNH B cousc |
EII [« [ [*]Build § Corrnand J, Find in Files /. L] ||

|ULINK Driver for xCl6ex [ [L:379 101 R
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/

Build Application:

M

d

By R | <0 | S

uk

&

8 KTage &

aﬁ'{;lTargﬂﬂ

o | I

| Project iforkes el | Project Workspace

Febuild all target files

[ oo ropuiid al targ %o wwrme s 1D2vnlgad to Flash Memory

LAXC164CM - pvision3 - [C:\XC164CM\MAIN.C]
FlEile Edit View Project Debug Flash Peripherals Toolks SWCS Window Help

AEHE| 2B |9 |EE 0% %% B A e @ 8 aBE o e

& [E ¥4 K [Target1 =
[Project Workspace - x| 377 switch (select) j
=-i3 Target 1 - 378 {
-5 Dave Files 379 case 'l': if (Motor_Status==0FF) Start_HMotor(); else printf("irinMotor is already CONyrin'
380 case '2': if (Motor_Status==0ON) Stop_Motor(): else printf(™rinMotor is already OFFh\rhr
381 case '3': printf{"™r\n"), Show_Information(); hreak; [l
382 i T

RE [

_ E| (3| *3| =B MANG |B MANH B cousc |

*|Build target 'Target 1°
asggembling Start_V2.h66. ..
compiling MATIN.C. ..
MATN.C(291): warning Cl92:
MAIN.C(302): warning Cl92:
MAIN.C(308): warning C192:
compiling To.C. ..
compiling RSCO.C. ..
compiling CC2.C. ..
compiling CCUe. ...
compiling ADC.C. ..
compiling INT.C. ..
linking. ..

Program Size: data=1283 (near=1283) const=475 (near=269) code=4218
creating hex file from "XCl64CM" ...

: wvalue truncated
: wvalue truncated
': value truncated

"HC2164CM" - 0 Erroris), 3 Warning(s).
Load "< 0ECledCM W EI1640M"
Erasing. ..

Eraze Done.
Programming Done.
vVerify OK.

AL

E hpplication running

=

4
2T« ]\ Build £ Corrmand i Find in Files [ [+ | »
Ready JULINK Driver for ¥C16x [ lL:379 ciio1 R AR
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Run Program:
ulti-threaded TTY ;lilil

File TTY Transfer Help

Fort Baud Parity [rata Bitz Stop Bits o Lot Tl

ot <] feo0 <] [Nene x| |8 = x| ¥ DisplyEnors [ Ha'wiiing

[~ CR=: CRAF T MoEvents

Fant... | Comm Events... | Flow Contral... | Timeouts... | ¥ Autowrap I e arhie
1 ... Start_Motor(>;
2 ... Stop_ Motor();
3 ... Show_Information{>;
2 ... Back To Main Menu
your choice: 1
1 ... Start_Motor(>;
2 ... Stop_Motor(d;
3 ... Show_Information{>;
2 ... Back To Main Menu
your choice: 1
Motor is already ON
1 ... Start_Motor(>;
2 ... Stop_ Motor();
3 ... Show_Information{>;
2 ... Back To Main Menu
your choice: 3
Speed = 4288 [rpml. DC Link Shunt Uoltage = 263 mU
Speed = 4288 [vrpm]. DC Link Shunt Uoltage = 245 mU
Speed = 4288 [rpml. DC Link Shunt Uoltage = 273 mU
Speed = 4288 [vrpm]. DC Link Shunt Uoltage = 259 mU
Speed = 4288 [rpm]l. DC Link Shunt Uoltage = 263 mU
Speed = 4288 [vrpm]. DC Link Shunt Uoltage = 244 mU
Speed = 4288 [vpml. DC Link Shunt Uoltage = 258 mU
Speed = 4288 [vrpm]. DC Link Shunt Uoltage = 256 mU
Speed = 4288 [vpml. DC Link Shunt Uoltage = 241 mU
Speed = 4288 [vrpm]. DC Link Shunt Uoltage = 232 mU
Speed = 4288 [rpml. DC Link Shunt Uoltage = 243 ml
Speed = 4268 [rpml. DC Link Shunt Uoltage = 21 mU
Speed = 4268 [rpml. DC Link Shunt Uoltage = 258 ml
Speed = 4268 [rpml. DC Link Shunt Uoltage = 244 mU
g eed = 4268 [rpml, DC Link Shunt Voltage = 233 ml
4 >
Maodem Statu Comm Statu PTG :I
’]7 CT$ [ DSR [T RING ™ RLSDICD]| | [T CTSHold [ #OFFHold [T T Char i ol
[~ DSRHold ™ XOFF Sent T Chars: IU
[~ RLSDHold [T EOF Sent R Chals:IU ;I
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9)

Changing The Speed Of The Motor:

Relevant Project:

Mame ¢

_101_¥C164CM-Project-Ready-To-Use-according-To-application-Mote- 4P 16102
102 _¥C164CM-DavE-Configuration-and-Reconfiguration
_103_¥C164CM-1,Experiment-with-Hall-Sensars

104 _¥C164CM-2 Experiment-with-Hall-Sensars

105 _¥C164CM-Run-the-Mator-IManually-everything-is-done-in-main-no-isr
_106_¥C164CM-Bun-the-Motor-automatically-Using-a-menu-Star t-Stop-Using-isr
_107_¥C 164CM-Run-the-Motor-Menu-Start-Stop+Showe_Current-Measurement

| 08_¥C 164CM-Run-the-Motar-Menu-Star t-Stop-Show_Current+Speed
09_XC164CM-Start-Stop-the-Motor+Increase-Decrease-the-Speed+Show-All
L 110_¥C164CM-Start-Stop-the-Motor-Change-Speed+Direction+Show-4l1
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Reqister Information / Additiona Information:

Agtlant Technologies

: " TTTIIIT
o s Al X122

BFOS_2
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Reqister Information / Additiona Information:

CC6POSO#_| 1

' Input

coutso UL
couTe1 flﬂ] : |

| |

1 1

COouUT62

1 ,
CC6POSI# oy 0 0 1. 1 4 1 L0 . (signals
| 1 1 | |
CC6POS2# : 1 0 : 0 : 0 1 : 1 : J
1 [] [] 1 1
T T T 1 s e
cceo ! ! ! ! ! )
! ! . ! !
ccelr : : :
1 | 1
1 1 1
I T
cce2 : : | Output
1
1
1
1

1

1

|

1

1

1

| | '.“.". Signals
1 1

|

1

PWM Duty cycle (0..100%)

To change the speed of the motor we will add the following functions:
void CCU6_T13 _UpdateDutyCycle(void) { ... }

void CCU6_T13 IncreaseDutyCycle(void) { ... }

void CCU6_T13 DecreaseDutyCycle(void) { ... }

To control the motor speed we are going to add the following function-calls
CCUG6_T13 IncreaseDutyCycle();

CCUG6_T13 DecreaseDutyCycle();

into the main menu.
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Double click MAIN.C and insert Global Variable:

volatile unsigned int CCU6 T13 DutyCycle = 50; \

=18 X|

FlEile Edit Wiew Project Debug Flash Peripherals Took SWCS Window Help A |E| Xl
ER=2=N- IS & % % % At «» g aqBEeT®
& 8§ aX[Targetn e=
[Project Workspace - x| 082 | "z ... Back To Main Menu  ‘rin" j
2§30 Target 1 83| " Avriam
E-£3 Dave Files 084
085 | char guestion[] =
096 | "your choice: M
087
088 | vrolatile int R3232_wait=2:
089 | char select=' ';:
050
091 | 7/ State-Tramsition-Table - next kall state [octal number system]
092 | const unsigned char HallFatt[] = { ooo, o015, 023, 031, 046, 054, 062); —
093
27 User Files 034 | 7/ State-Transition-Table - next output pattersn (Hex)
095 | const unsigned char COutputPatt[] = {0x00, 0x3Z, Ox2C, Ox0E, Ox0BE, Ox38, OxZ3}:
0396
097 | /¥ Motor Status = 0N = Motor is running

098 | 7/ Motor Status = OFF = Motor is NOT running
099 | rolatile unsigned int Motor_ Status = OFF;

100
10 | A This global array will store 20 ADC values measured by ADC Channel 3
102 | vrolatile unsigned int Current Lrray[20]:

103
104 | // This wariable holds the average calculated value of the DC-Link
105 | vrolatile unsigned int DC_Link Current = 0O;

106
107 | // This global variable is used to hold the accumulated & values of CAPCOMé Timer 12 ticks
108 | // & added values (commutation windows) = one complete turn of the motor

108 | S/ therefore, thisz variable gives the time Ffor ome full turn of the motor
110 | volatile double T12_ Ticks For_1 Rewvolution = 0;

m
112 | volatile unsigned int CCUS_T13_DutyCycle = 50:
113 | 7/ USER CODE END

114

115 o
Rl | of Jleel g |
S| | = Mane |
F!I <[ [ T¥T\Build j Cornrand J,_Find in Files J | EN [

[ULINK Driver for xC16x | IL:112 ci47 RAM
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Double click main.h and insert Extern Declariation of Global Variable:

extern volatile unsigned int CCU6 T13 DutyCycle; \

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Hel _ 152X
] g P P

QAEEHG ¢ B & % % Yo G o« & a|BE " e”m

& 9 A |Target1 -la=

Project Warkspace - x 3675 j
Eﬁ Targetl 38?8 //’ﬁﬁﬁ;6:(-:(-;6:(-:(-:(':(-:(-iﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-:(-:éﬁ:(-:(-;(-:(-:(-;6:(-:(-:(':(-:(-:(':(-:(-iﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

£1-£5 Dave Files 3677 | /7 @G5lobal Variables
38?8 //’ﬁﬁﬁ;6:(-:(-;6:(-:(-:(':(-:(-iﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-:(-:éﬁ:(-:(-;(-:(-:(-;6:(-:(-:(':(-:(-:(':(-:(-iﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

3679
3680 | // USER CODE BEGIN (MAIN Header,7)

3681 | extern volatile int R323Z wait:
----- intring 2682 -

ia.h 3663 | S State-Transition-Table - next hall state [octal aumber system]
----- asc.h 3684 | extern const unsigned char HallPatt[]:
----- wz.h 3645
..... J68E | S State-Transition-Table - next output pattern (Hex)

ccut.h

_____ B adc.h 3687 | extern const unsigned char CutputPatt[]:
..... int.h 3688 ) _

tdicH 3BT | S Motor Status = ON = Motor is running
""" swio. 3690 | /S Motor Status = OFF = Motor is NOT running

chype. 3691 | extern volatile unsigned int Motor Status;

£ o.c 3692
[ ASCO.C 3693 | S This global array will store 20 ADC values measured by ADC Channel 3
[ cca.c 3694 | extern volatile unsigned int Current Airray([]:
& [#] CCUB.C 3635
B ADIC.C 3696 | S This variable holds the average calculated value of the DO-Link
B INT.C 3697 | extern volatile unsigned int DC_Link Current;
) 3638
- User Files 3693 | S/ This glokal variable is used to kold the accumulated & values of CAPCOME Timer 12 ticks
3700 | S 6 added values (commutation windows) = one complete turn of the motor

30| S therefore, this varigble gives the time for one full turn of the motor
3702 | extern wolatile double T12 Ticks For_ 1 Rewvolution;

3703

3704 | extern volatile unsigned int CCU6_T13_DutyCycle:

3705

3706 | S/ USER CODE END

3707 L

708 -
| | e ] >
EETE] MaIN C MaINH |

Fll A [« [>T Build /i Command Ji Find in Files 7 | NI I

[ULTMK Driver for xC16ix [ [L:3704 c:40 RAM
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Double click CCU6.C and insert Code;

void CCU6 T13 UpdateDutyCycle (void)
{
unsigned int help = (unsigned int) (CCU6 T13PR)/100;
unsigned int value = help * (unsigned int) (100-
CCU6_T13 DutyCycle) ;

CCU6_ vLoadChannelShadowRegister (CCU6 CHANNEL 3,value) ;
CCU6 vEnableShadowTransfer (CCU6 TIMER 13) ;

void CCU6 T13 IncreaseDutyCycle (void)
{
if (CCU6 _T13 DutyCycle < 100)
CCU6_ T13 DutyCycle += 1;

CCU6_T13 UpdateDutyCycle() ;

void CCU6 T13 DecreaseDutyCycle (void)
{
if (CCU6 _T13 DutyCycle »>=
CCU6_T13 DutyCycle -=

CCU6_T13 UpdateDutyCycle() ;

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help i |E| Xl
AEHG 2R A T %6 Yo | a5 aBEseYS
) [ ¥ ,5;'\"|Target1 j &2
Praject Wiarkspace s OO0 | /bt ikt stk otk kA A A A A R A AR R A A kA A A A A A AR AR AR AR AR j
=13 Target 1 091 | // @Prototypes 0Ff Local Functions
Ela Dave Files O92 | /A o e o R AR A A A A R A R A A A A A A A A AR A A A AR A A A A A A A A AR AR A A S A SR AR A
Start_vz| [| 09
MAIN.C 094 “// USER CODE BEGIN (CCU6_General,?)
' 095 woid CCUS T13 UpdatelDutyCycle (void)
0.6 0984 -7
ASCO.C 097 unsigned int help = [unsigned int) {CCU6 T13PR)/100;
cczC 098 unsigned int value = help *junsigned int) (100-CCUS_T13_DutyCycle):
CCua.C 093
aDC.C 100 CCU6_vLoadChannel3hadovwRegister (CCUS_CHANNEL 3, wvalue)
NT.C 101 CCUs_vEnableShadowTransfer (CCUS_TIMER 13);
27 User Files 102 -}
103 wvoid CCU6_T13_IncreaselutyCycle void)
10424
105 if (CCU6_T13 DutyCycle < 100)
106 CCU6_T13_DutyCycle += 1
107 CCU6_T13_UpdateDutyCycle () :
108 ¥
103 wvoid CCUG_T13_DecreasebutyCycle (void)
11024
11 if (CCUS_T13_DutyCycle »= 1)
112 CCU6_T13_DutyCyole -= 1;
113 CCUS_T13_UpdatelutyCyole ()
114 | ¥

115 &
HBE/ Y The Stop Motor() Ffunction sets the output pins in the state so that bridge drivers are switched
117 void Stop Motor (veid)

184

118 A4 program shadow registers with next output pattern:
120 CCUs_MCHOUTE = O;

121 A4 the shadow transfer will be done here manually:
122 CCUs_MCHOUTS |= OxS080;

123

124 Motor_Status = OFF; // Motor OFF A
4 | 4 | _'I—I
ENEHE] MAIN.C coust B mamH |

F!I 4 [« [ [T, Build f, Cormmand j, Find in Fles f [N 3|
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Double click main.h and insert Extern Declarations of Prototypes of Global Function:

extern void CCU6 T13 IncreaseDutyCycle (void)
extern void CCU6 T13 DecreaseDutyCycle (void)

~e

~e

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Hel _ 152X
] q p P
QAEEHG ¢ B & % % Yo G o« & a|BE " e”m
& ¥ aX[Target1 -a=
[Praject Watkspaca - x| 3690 | /S Motor Status = OFF = Motor is NOT running j
=43 Target 1 3691 | extern volatile unsigned int Motor Status;

E-£3 Dave Files 3632
#1 Start V2,46 3693 | S/ This gleokal array will store 20 ADC values measured by ADC Channel 3

3694 | extern volatile unsigned int Current Lrray[]:
3635
3696 | /S This wariakble holds the average calculated walue of the DO-Link
""" intrins.h 3697 | extern volatile unsigned int DC Link Current;
----- [l io.h 3698 -7
----- ascOh 3699 | // This global variable is used to hold the sccumulated 6 values of CAPCOME Timer 12 ticks
----- cc2.h 300 | S 6 added values (commutation windows) = one complete turn of the motor
..... cough }0 | S therefore, this variable gives the time Ffor one Ffull turn of the motor
3702 | extern volatile double T12Z Ticks For 1 Revolution:
[ adc.h _ _For 1
inth o
tdl' h 3704 | extern rvolatile unsigned int CCUS T13 DutyCyele:;
..... =tdio. — =
3705
ctypeh 3706 | // USER CODE END
£ o.c 3707
£ ASCO.C 3708
[ CC2.C BFUS //ﬁﬁ('ﬁﬁ('ﬁﬁﬁﬁﬁ:6ﬁﬁ:6ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ('ﬁﬁﬁﬁﬁﬁﬁﬁ:6ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
el CCUs.C 3710 | /S @Prototypes 0F Global Functions
[ ADCC 3?11 /’/ﬁﬁ('ﬁﬁ('ﬁﬁﬁﬁﬁ:6ﬁﬁ:6ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ('ﬁﬁﬁﬁﬁﬁﬁﬁ:6ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ
) 3712
INT.C
[ User Fil 33
- Vser Files 3714 | void MAIN vUnlockProtecReg(void):
3715

3716 | S/ USER CORE BEGIN (MAIN Header,§)

3717 | extern void Stop_Motor (void):

3718 | extern void Comwutationwvoid);

3719 | extern void Start Motor (void):

3720 | extern void CCU6_T13_IncreaselutyCycle (void):

3721 | extern void CCUS_T13_DecreaseDutyCycle(void];

3722 | /4 USER CODE END —d

723 -
| | » | 4 | | 3
g (@] | = MAIN.C MaNH B cousc |
Fll 4 [« [>T Build /i Command Ji Find in Files 7 | N 3|

[ULTMK Driver for xC16x [ lL:z7z1 cae RAM
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Double click MAIN.C and change Global Variable from:

char menul] =

"\r\n\n\n\n"

"l ... Start Motor(); \r\n"
"2 ... Stop Motor(); \r\n"
"3 ... Show Information(); \r\n"
"z ... Back To Main Menu \r\n"

n \r\nu.

to:

char menul] =

"\r\n\n\n\n"

"l ... Start Motor(); \r\n"
"2 ... Stop_Motor(); \r\n"
"3 ... Show Information(); \r\n"

"+ ... CCU6 T13 IncreaseDutyCycle(); \r\n"
"- ... CCU6 T13 DecreaseDutyCycle(); \r\n"
"z . Back To Main Menu \r\n"

n \r\nn.

~e ~o

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Took SYCS \Window Help i |E| X|
AEEHG 2B 9| E=E 0% %% i es @ aBEeT®

© [ @2 | W K[Target 1 &=
|Project farkspace v x| 071 ZI
Eﬁ Targetl 0?2 //:(-ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-ﬁ:6(-:6:6;(-:6:6;6:6:6:(':6:(-:('ﬁﬁiﬁﬁﬁﬁﬁﬁ:(-:(-:(-:(-:(-:(-:(-:(-:(-:(-:(-:(-(-:(-:(-;(-ﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁ

223 Dave Files 073 | // @Global Variables
: L
075

076 | // USER CODE BEGIN (MAIN General,?)
077 | char menul[] =
078 | ™irhnininin"

079 | "1 ... Start_Motor(): hrhn'
080 | "2 ... Stop_Motor(): Yrhn' it
081 { "3 ... Bhow Informationi): hrhnt
082 | "+ ... CCU6_T13_IncreaselutyCycle(): ‘rin"
.[Z3 User Files 083 | "- ... CCUAE_T13_DecreasebutyCycle(): hrin”
084 | "= Back To Main Henu hehnt
ogs | " \r\n"-
086
087 | char guestion[] =
088 | "your choice: ™
089
030 | volatile int RS232_wait=2;
091 | char select=' ';
032
093 | // State-Transition-Table - next hall state [octal number system]
034 | const unsigned char HallFatt[] = { 000, 015, 023, 031, 046, 054, 062};
035

096 | // State-Transition-Table - next output pattern (Hex)
097 | const unsigned char CutputPatt[] = {0x00, 0Ox32, 0x2C, 0Ox0E, 0Ox0B, Ox38, Ox23}:

093 | 7/ Motor Status = ON = Motor is running
100 | // Motor Status = OFF = Motor is NOT running
101 | volatile unsigned int Motor Status = COFF;

102

103 | 7/ This global arrsy will store 20 ADC values meszsured by ADC Channel 3

104 | volatile unsigned int Current Lrray[20]: hd
R [l o
EETE] MANG |E MenH B cousc |
Fll 4 [« [>T Build /i Command j, Find in Files / | N |3

JULIMK Driver for xC16x [ lLimscia RAM
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Double click MAIN.C and change Code from:

char input (void)
{
char in=' ';
do
{ . .
printf (question) ;
while (!ASCO RIC IR);
ASCO_RIC IR=0;
in = (char)ASCO0_ RBUF;

}while (in!='1' && in!= '2' && in!= '3"');

return in;

to:

char input (void)

char in=' ';

?o
printf (question) ;
while (!ASCO_RIC_IR);
ASCO_RIC_IR=0;
in = (char)ASCO_RBUF;

Jwhile (in!='1l' && in!= '2' && in!= '3' && in != '+' && in

!= |_|),.

return in;

Application Note
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—1=2[X]
=12 X]

AsEHG 4B & % % ¥o Tl s e @ 8 aBE o e
& 84 48[Target1 4=
[Project Workspace - x| ] j
Eﬁ Targetl 335 //ﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁﬁ*ﬁﬁﬁ*ﬁﬁﬁ*ﬁﬁi'ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁ*ﬁﬁﬁ*ﬁﬁiﬁﬁfﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁ
E-£3 Dave Files 336
: Start_vz.ag || 37 -/ USER CODE BEGIN (Main,1)
MATN.C ggg l{::har input (woid)
o.c 340 char in=' ';
ASCO.C Ethl do
ccz.c 342 {
CClUs.C 343 printfigquestion);
ADC.C 344 while [!ASCO_RIC_IR);
NT.C 345 A3CO_RIC_IR=0;
(77 User Files 346 in = (char) ASCO_REUF;
347 twhile {in'='1' && in'= '2' && in!= '3' ££ in !'= '+' gg& in '= '-=');:
348 return in:
343 ¥
350
351 void Show_Information(woid)
32E]
353 char stopit;
354
T do
356 {
357 if (T1z_Ticks_For_ 1 Revolution != 0]
358 printf("Speed = %5u [rpm], ", (unsigned int) (1/(T12_Ticks_For_ 1 Rewvolution*0.0000064) )
353 else
360 printf("Speed = 0 [rpm], "):
361 printf("DC Link Shunt Voltage = %5u wV Yrhn',DC_Link Current):
362 stopit=(char)toupper (A3CO_REUF) ;
363 } while (stopit !'= 'Z');
34| i
365
366 /4 USER CODE END
37 - =
4 | El|jciens H
EETE] Mane B mend B cousc |

E!I A4 T Build f Command jy Find in Files [ 1K T¥]

[ULTMK Driver for xC16x [ [Limsncia RAM
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Double click MAIN.C and change from:

switch (select)
{
case 'l': if (Motor Status==0FF) Start Motor(); else
printf ("\r\nMotor is already ON\r\n"); Dbreak;
case '2': if (Motor Status==0ON) Stop Motor(); else
printf ("\r\nMotor is already OFF\r\n"); break;
case '3': printf ("\r\n"), Show Information(); break;
}
to:
if (select == '4') select = '4';
if (select == '-') select = '5';

switch (select)

{

case 'l': if (Motor Status==0FF) Start Motor(); else

printf ("\r\nMotor is already ON\r\n"); Dbreak;

case '2': if (Motor Status==ON) Stop Motor(); else
printf ("\r\nMotor is already OFF\r\n"); break;

case '3': printf("\r\n"), Show Information(); break;

case '4': CCU6 T13 IncreaseDutyCycle (),

printf ("\r\nDutyCycle = %u\r\n",CCU6 T13 DutyCycle); break;
case '5': CCU6 T13 DecreaseDutyCycle(),

printf ("\r\nDutyCycle = %u\r\n",CCU6 T13 DutyCycle); break;
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—1=2]X]
=12 X]

AEEg b B & 5% % %o Tl e85 a@[Eo e m

& ¥ K|Target1 -la=
Project Warkspace ~ x 5 fi -
=-i3 Target 1 6 void main{void) j

123 Dave Files BT

38 /4 USER CODE BEGIN (Main,Z)
359
360 /¢ USER CODE END
361
362 MAIN wInit():
363
34 // USER CODE BEGIN (Main,d4)
35 while (RS232_wait);
366 while (1)
77 User Files 367 ¢
368 printf (menu) ;
369 select=input |} ;
370
3 if (select == '4+'}] zelect = '4';
372 if (select == '-'}] select = '5':
73
374 switch (select)
375 {
376 case '1': if (Motor_ Status==0FF) Start Motor(); else printf (™ rinlMotor is already OM\r'n"):
fCrird case 'Z': if (Motor_Status==0N) Stop Motor(); else printf|"\rinlMotor is already OFFA\rin"):;
ara case '3': printf(™r'n"), Show Information(); break;
379 case '4': CCUE_T13_IncreaselutyCycle(), printf (™ rinlutyCycle = Suhrin", CCUS_T13_DutyCycle):
380 case '5': CCUS_T13_DecreaseDutyCycle (), printf (™ rinbutyCycle = $uyrin”,CCUS_T13_DutyCycle);
381 b
382 b
383 /4 USER CODE END
384
3B/ Y /S End of function main
386
387 b

- _I;l
R | ol el »
EREE Mane B MenH B covec |
Fll A [ [>T Build /i Command ji Find in Files 7 | N S|

JULTNK Driver for xC16x I lLimsice RAM
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Double click MAIN.C and change from:

void Show Information (void)

{

char stopit;

do
{
if (T12_Ticks For 1 Revolution != 0)
printf ("Speed = %5u [rpm], ", (unsigned
int) (1/(T12_Ticks For 1 Revolution*0.0000064))*60) ;
else
printf ("Speed = 0 [rpm], ");
printf ("DC Link Shunt Voltage = %5u mV
\r\n",DC_Link Current) ;
stopit=(char) toupper (ASCO_RBUF) ;
} while (stopit != 'Z');

}

to:

void Show Information (void)

{

char stopit;

do
Lo . .
if (T12 Ticks For 1 Revolution != 0)
printf ("Speed = %5u [rpm], ", (unsigned
int) (1/(T12 Ticks For 1 Revolution*0.0000064)) *60) ;
else

printf ("Speed = 0 [rpm], ");
printf ("DC Link Shunt Voltage = %5u mV,
",DC _Link Current) ;
printf ("DutyCycle = %u\$% \r\n",CCU6 T13 DutyCycle);
stopit=(char) toupper (ASC0_ RBUF) ;
%f (ASCO_RIC IR)
if (stopit
if (stopit
if (stopit
Start Motor () ;
if (stopit
Stop_ Motor () ;
ASCO _RIC IR=0;

'"+') CCU6 T13 IncreaseDutyCycle()
'-') CCU6 _T13 DecreaseDutyCycle ()
'l1' && (Motor Status==0FF))

I
I

'2' && (Motor Status==0N))

} while (stopit != 'Z'");

Application Note 231 V2.0, 2006-12



. AP16109
@lneo/n BLDC-Motor "Cookery-Book"

=18 X|

FlEile Edit Yiew Project Debug Flash Peripherals Took SWCS Window Help A |E|é|
ER=2=N- IR & % % Yo Tl lad e« =38 qEBE o e o
& 5 & [Target1 ~|a=
[Project Workspace — ~ x| [y while ('ASCO RIC IR); j
E-§3 Target 1 345 ASCO_RIC_IR=0; =
23 Dave Files 346 in = {char)ASCO_REUF;
347 twhile (in'!='1' && in'!= 'Z' &£ in'= '3' g£& in !'= '+' &£ in '= '-'};
348 return in:
349 ¥
350
351 wvoid Show_Information(void)
;|2 |
383 char stopit;
354
355 do
- [77 User Files 356 ¢
357 if (T1zZ_Ticks_For_1 Revolution != 0]
358 printf("Speed = $5u [rpm], ", (unsigned int) (1/(T12_Ticks For_1 Revolution*0.0000064)] %€
359 else
360 printf("Speed = 0 [rpm], "):
361 printf ("DC Link Shunt Voltage = %5u wV, ",DC Link Current):
362 printf("DutyCycle = Suhs Yrin",CCUs T13 DutyCycle);
363 atopit={char) toupper (A3C0 REUF) ;
364 if [ASCO_RIC_IR) -
365 {
366 if (stopit CCUE_T13_IncreaseDutyCycle|():
367 if (stopit CCUE_T13_DecreaseDutyCycle ()
368 if (stopit && (Motor_ Status==0FF)) Start_Motori():
369 if (stopit £& (Motor 3tatus==0N)) Stop Motor():
370 ASCO_RIC IR=D; - -
3 i
vz + while (stopit != 'Z'j;:
373
374
375 // USER CODE END b
3 L
377 void main(void)
3?85{ -
1 | el | 3|
=@ B MaNG B MenH [B) covec |

Ell A< [>T Build /i Command Ji Find in Files / | KB |3
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Double click main.h and DELETE Extern Declaration of Prototype of Global Function:

extern void Commutation (void) ;

=18 X|
18X

Bl =N - I A& % % Yo | laadh e o g aBE- T ®
& [ i &&ITargeH sla=
| Project Workspace v x| 3705 j
=33 Target 1 706 | /4 USER CODE END
E-£5 Dave Files 7
Start_vz.a6q || 3708
] MAINC 3?09 //’ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁi**iﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁ***ﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁi**iﬁﬁiﬁﬁﬁ
- 2 30 | /S @Prototypes OFf Glokal Functions
""" m maln‘h 3?11 //’ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁi**iﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁ***ﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁi**iﬁﬁiﬁﬁﬁ
----- intring.h 712
----- ioh 713
----- asc0.h 3714 | void MAIN vUnlockProtecRegivoid);
----- cc2.h 3715
..... ccush 716 | // USER CODE BEGIN (MAIN Header,5)
_____ adch 3717 | extern void Stop Motor (woid);
_____ inth 3718 | extern void Start_Motor (void):
tdl' h 3719 | extern void CCUS_T13_IncreaselutyCycle(void):
""" siio. 3720 | extern void CCU6_T13_DecreaselutyCycle(void);
ctype.h 3721 | // USER CODE END
E o.c Tl
[ ASCO.C 3723
[ CC2.C 3?24 //’ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁi**iﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁ***ﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁi**iﬁﬁiﬁﬁﬁ
£ CCUs.C 3725 | /S @Interrupt Vectors
B ADC.C Q720 | A A At A A S R A A AR R A RS A A SRR AR
& [F NT.C el
) 3728 | // USER CODE BEGIN (MAIN Header,?)
-2 User Files -
3728
3730 | /S USER CODE END
373N
3732

3?33 //’ﬁﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁéﬁ*ﬁﬁﬁ*ﬁﬁ**ﬁiﬁﬁiﬁ*iﬁﬁﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁéﬁ*ﬁﬁﬁ*ﬁﬁ**ﬁiﬁﬁiﬁ*iﬁﬁﬁ
373 | /S @Project Includes

3?35 //ﬁﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁéﬁ*ﬁﬁﬁ*ﬁﬁ**ﬁiﬁﬁiﬁ*iﬁﬁﬁﬁﬁ**ﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁéﬁ*ﬁﬁﬁ*ﬁﬁ**ﬁiﬁﬁiﬁ*iﬁﬁﬁ
3736
3737 | #include <Intrins.h>
3738
3739 | #include "IOVHT

4| [ I | K
EIENEEL MAIN.C MaNH B couec |

Ell A< [>T Build /i Command Ji Find in Files 7 | KN |3

Ml
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Build Application:

d BB | 2 | S
3 aﬁ'{;lTargﬂﬂ

uk

| Project iorl E e ;al 15 i Project Workspace = II- - —
eould 3 rget ries
e o pebuild al trget ] PEEEEEE{pownloa tp Flash Mermory

EXC 164CM - pision3 - [CrXC164CMYMAIN.C] i |E| Xl
FlEile Edit Yiew Project Debug Flash Peripherals Toolk SWCS Window Help i |E| )(l
AcEHG r 2R EE 6% % % Wl e e » 3 g QBE D@

& & @ 9 &[Target1 S a=

Project Warkspace - x 395 i j

=53 Target 1 - 397 case '1': if (Motor_ Status==0FF) Start_Motor(); else printf("™irinMotor is already CHhrhn"):
L Dave Files 398 case '2': if (Motor_Status==0N] Stop Motor(): else printf(™ rinMotor is already OFFirin™)
Start 399 case '3': printf({"™r'n"), Show Information(); hreak;
MAIN_I 400 case '4': CCU6_T13_IncreaseDutyCycle(), printf(™irinbutyCyzle = suhrin”,CCUs_T13_DutyCycle) |
1 10 f 401 case '5': CCU6_T13_DecreaseDutyCycle(), printf(™rinbutvCyocle = suhrin®,CCUS_T13_DutyCvcle) «
dl [y 3

EEREE Mane B ManA B covec |

*|Build target 'Target 1° i|
assembling Start_V2 . L66 ...

compiling MATIN.C. ..

MATN.C(294): warning Cl%2: '=': wvalue truncated

MAIN.C(305): warning Cl%2: '=': wvalue truncated

MAIN.C(311): warning <€1%2: '=': wvalue truncated

compiling Io.C. ..

compiling RSCO.C. ..

compiling CC2.C. ..

compiling CCUG.C. ..

compiling ADC.C. ..

compiling INT.C...

linking. ..

Program Size: data=1401({near=1401) const=645(near=317) code=4638§
creating hex file from "XCle4dCM" ...

"HC2164CM" - 0 Erroris), 3 Warning(s).
Load "< 0ECledCM W EI1640M"
Era=zing. ..

Erase Done.
Programming Done.
verify OK.
hpplication running

| Cutput Window

<[« [ Build & Cormand f Find in Files { |EN | ’l_l
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Run application:

e.g. DutyCycle=20%

-threaded TTY : -2 X

File TTY Transfer Help

Fart Baud Parity [ ata Bits Stop Bits el Eoha I Mo Reading

ICDM'I ;I ISEDD ;I INnnE ;I IB ;I |1 ;I ¥ Display Errars [~ o witing

[T CR=>CR/AF [IT MoEvents

Fart... | Comm Events... | Flaw Contral... | Timeouts... | ¥ Automrap T No Status
Speed = 2288 [rpml. DC Link Shunt Uoltage = 127 mU,. DutyCycle = 28 LI
Speed = 2288 [rpml. DC Link Shunt Uoltage = 135 mU, DutyCycle = 28
Speed = 2288 [rpml. DC Link Shunt Uoltage = 124 mU, DutyCycle = 28
Speed = 2288 [rpml. DC Link Shunt Uoltage = 135 mU, DutyCycle = 28
Speed = 2288 [rpml. DC Link Shunt Uoltage = 135 mU, DutyCycle = 28
Speed = 2288 [rpml. DC Link Shunt Uoltage = 137 mU, DutyCycle = 28x
Speed = 2228 [rpml. DC Link Shunt Uoltage = 123 mU, DutyCycle = 28x
Speed = 2288 [vpml. DC Link Shunt Uoltage = 128 mU,. DutyCuycle = 28x
Speed = 2288 [vpml. DC Link Shunt Uoltage = 135 mU, DutyCuycle = 28x
Speed = 2288 [rpml. DC Link Shunt Uoltage = 134 mU, DutyCuycle = 28x
Speed = 2288 [rpml. DC Link Shunt Uoltage = 124 mU, DutyCuycle = 28x
Speed = 2288 [rpml. DC Link Shunt Uoltage = 129 mU, DutyCycle = 28x
Speed = 2288 [rpml. DC Link Shunt Uoltage = 133 mU, DutyCycle = 28z
Speed = 2288 [rpml. DC Link Shunt Uoltage = 131 mU, DutyCycle = 28z
Speed = 2288 [rpml. DC Link Shunt Uoltage = 128 mU, DutyCycle = 28z
Speed = 2288 [rpml. DC Link Shunt Uoltage = 132 mU, DutyCycle = 28z
Speed = 2288 [rpml. DC Link Shunt Uoltage = 138 mU, DutyCycle = 28x
Speed = 2228 [rpml. DC Link Shunt Uoltage = 137 U, DutyCycle = 28z
Speed = 2228 [rpml. DC Link Shunt Uoltage = 136 mU, DutyCycle = 28z
Speed = 2288 [rpml. DC Link Shunt Uoltage = 134 mU, DutyCycle = 28z
Speed = 2288 [rpml. DC Link Shunt Uoltage = 127 mU, DutyCycle = 28z
Speed = 2288 [rpml. DC Link Shunt Uoltage = 134 mU, DutyCycle = 28z
Speed = 2228 [rpml. ¥
i »
(IVMDS?Q Slt'atLE)SH I~ RING [~ RLSD o R

(C0] || I CTS Hold [~ XOFF Hald [ T Char i

[T DSRHold [ =OFF Sert T Chars: IU
I™ RLSD Hold I~ EOF Sent R Chas: [0 =l
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/
e.g. DutyCycle =20 %
revolutions [revolutions [time for time for commutation
per minute |per second |1 revolution |1 commutation window windows
[rpm] [rps] [ms] [ms] per second []
1000 16,67 60 10,00 100
2000 33,33 30 5,00 200
2280 38000 26 _ 4,39 228
3000 50,00 20 3,33 300
4000 66,67 15 2,50 400
5000 83,33 12 2,00 500
6000 100,00 10 1,67 600

+
¥

+, +F
ek L *-
*4 4
+ +,
=G

B FOS_ =2

—

T

-Agilent Technologies

b TR e e o )

AX, = Z26.00ms JAX = 38.462Hz AY(]) = -160.00V
4 Mode |« Source X Y | X O X2 X1 X2
Mormal I v B o 00ms
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e.g. DutyCycle =20 %

=3[ X]

HEHE Wiew Options Add-Ins Windows 2

|6 - DEHE 4 Al 2

(8]

Module Cluckl Pin Cuntrull Timer 12

3”3' Multi Channell Channelsl Tiap / Intemapt Cumlrull Inlalruulslﬂ_’l

i Input Selection [T13CLK] Timer 13 Start Contral
Input selection [fepu / 2 (Resolution: 0,050 ue) =] v [S.[t?ggg]“:' after iniiafization

i Timer T13 Trigger Event Contral [T13TEC)

Trigger contral I Disable trigger control ;I

i Timer T13 Trigger Event Direction [T13TED)

Ditection eonirol [ Start T13 while T12 is counting up

i Timer 13 Single Shat Contral
[ Enable single shot mode (T1355C)

Timer 13 Period [T13PR

Period [ps] IEU,UUUUUU

r Intenupt Control
™ Enable intermupt for T13 period match (ENT13PM]

Period register [T13FR] IUHU3E7

[ Enable intsmupt for T13 compars match [ENT130H)

Command Ling I

|#EB4cH | CARCTB4CMYACT B4CM dav

*
(14

~$:%- Agilent Technologies

' S titipietly

I
I
I
1
I
I
1
1
I
B
I
I
1
I

AX, = B0.00us 1/AX = 20.000kHz AY(]) = -160.00V
4 Mode |4 Source X Y | Xl O Xe X1 %2
MNormal ] v 41.30ms 41.43ms
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e.g. DutyCycle =50 %

ti-threaded TTY -2 X

File TTY Transfer Help

Fart Baud Parity [ ata Bits Stop Bits el Eoha I Mo Reading

ICDM'I ;I ISEDD ;I INnnE ;I IB ;I |1 ;I ¥ Display Errars [~ o witing

[T CR=>CR/AF [IT MoEvents

Fart... | Comm Events... | Flaw Contral... | Timeouts... | ¥ Automrap T No Status

Speed = 4388 [rpml. DC Link Shunt Uoltage = 258 mU,. DutyCycle = 58x LI
Speed = 4388 [rpml. DC Link Shunt Uoltage = 256 mU,. DutyCycle = 58x

Speed = 4388 [rpml. DC Link Shunt Uoltage = 228 mU,. DutyCycle = 58x

Speed = 4388 [rpml. DC Link Shunt Uoltage = 246 mU, DutyCycle = 58x

Speed = 4388 [rpml. DC Link Shunt Uoltage = 243 mU, DutyCycle = 58

Speed = 4388 [rpml. DC Link Shunt Uoltage = 241 mU, DutyCycle = 58x

Speed = 4388 [rpml. DC Link Shunt Uoltage = 258 mU, DutyCycle = 5@x

Speed = 4388 [vpml. DC Link Shunt Uoltage = 232 mU, DutyCycle = 5@x

Speed = 4388 [vpml. DC Link Shunt Uoltage = 248 mU, DutyCycle = 5@x

Speed = 4388 [rpml. DC Link Shunt Uoltage = 235 mU, DutyCuycle = 58x

Speed = 4388 [rpml. DC Link Shunt Uoltage = 247 mU, DutyCycle = 58x

Speed = 4388 [rpml. DC Link Shunt Uoltage = 232 mU, DutyCycle = 58x

Speed = 4388 [rpml. DC Link Shunt Uoltage = 245 mU, DutyCycle = 58

Speed = 4388 [rpml. DC Link Shunt Uoltage = 215 mU, DutyCycle = 58z

Speed = 4388 [rpml. DC Link Shunt Uoltage = 252 mU, DutyCycle = 58z

Speed = 4388 [rpml. DC Link Shunt Uoltage = 235 mU, DutyCycle = 58z

Speed = 4388 [rpml. DC Link Shunt Uoltage = 245 mU, DutyCycle = 58

Speed = 4388 [rpml. DC Link Shunt Uoltage = 278 mU, DutyCycle = 58z

Speed = 4388 [rpml. DC Link Shunt Uoltage = 232 mU, DutyCycle = 58z

Speed = 4388 [rpml. DC Link Shunt Uoltage = 243 mU, DutyCycle = 58x

Speed = 4388 [rpml. DC Link Shunt Uoltage = 239 mU, DutyCycle = 58z

Speed = 4388 [rpml. DC Link Shunt Uoltage = 218 mU, DutyCycle = 58z

ffii? = 4388 [rpml, DC Link SN 2
1 r

1:Status messade go :I

v CT5 [ DSR [T RING [T BLSDCD) || CTSHold [ ®OFFHold I T Char p

[T DSRHold [ =OFF Sert T Chars: IU
I™ RLSD Hold I~ EOF Sent R Chas: [0 =l

"Modem Statu Comm 5tatu
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e.g. DutyCycle =50 %

revolutions [revolutions [time for time for commutation

per minute |per second |1 revolution |1 commutation window windows

[rpm] [rps] [ms] [ms] per second []
1000 16,67 60 10,00 100
2000 33,33 30 5,00 200
3000 50,00 20 3,33 300
4000 66,67 15 2,50 400
4380 73,000 13,699 — 2,28 438
5000 83,33 12 2,00 500
6000 100,00 10 1,67 600

%% Agilent Technologies

_  =EmE=mmmEm ---- u

L EENE

AX = 13.6680ms JAX = 73.099Hz AY(]) = -160.00V
a Mode |4 Source X Y | X1 O X2 X1 X2
Mormal I v 34.00ms 47 G8ms
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e.g. DutyCycle =50 %

HEHE Wiew Options Add-Ins Windows 2

|6 - DEHE 4 Al 2

Module Cluckl Pin Cuntrull Timer 12 3”3' bfulti Channell Channelsl Tiap / Intermpt Cumlrull Inlenuulsl b L
i Input Selection [T13CLK] Timer 13 Start Contral

Input selection [fepu / 2 (Resolution: 0,050 ue) =] v [S.[t?ggg]“:' after iniiafization

i Timer T13 Trigger Event Contral [T13TEC)

Trigger contral IDisabIa trigger control

i Timer T13 Trigger Event Direction [T13TED)

Ditection eonirol [ Start T13 while T12 is counting up

i Timer 13 Single Shat Control - Timer 13 Period [T13PR

[ Enable single shot mode (T1355C)
Period [ps] IEU,UUUUUU

r Intenupt Control
™ Enable intermupt for T13 period match (ENT13PM]

[ Enable intsmupt for T13 compars match [ENT130H) Peried register (T13PR) IDHUBE?

Command Ling I

EEE | CARCTB4CMYACT B4EM dav

o & e
k¥
-kt -

-__,+;+,__-Agilent Technologies

1/AK = 20.000kHz AYC(]) = -160.00YV

X Y| _ X1 o x |
v 39.77ms E'BEEnmI X1 xe

Mormal
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e.g. DutyCycle =80 %

ulti-threaded TTY ;lilél

File TTY Transfer Help

Fort Baud Parity [rata Bitz Stop Bits I llioesEche [
IEDM‘I ;I ISBDD ;I INone LI IS LI I‘I LI IV Display Emors [ Mo Writing
[T CR = CRAF 7| HaEvents

Fart... | Comm Events... | Flow Contral... | Timeouts... | ¥ Autowrap o e i

Speed = 5848 [rpml. DC Link Shunt Uoltage = 442 mU, DutyCycle = B8x B
Speed = 5848 [rpml. DC Link Shunt Uoltage = 427 mU, DutyCycle = B8:x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 685 mU, DutyCycle = B8x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 738 mU, DutyCycle = B8x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 742 U, DutyCycle = B8:x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 574 mU, DutyCycle = B8:x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 418 mU, DutyCycle = B8x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 585 mU, DutyCycle = B8x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 452 mU, DutyCycle = B8x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 682 mU, DutyCycle = B8x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 559 mU,. DutyCycle = B8:x
Speed = 5848 [rpml. DC Link Shunt Uoltage = L85 mU,. DutyCycle = B8x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 706 mU, DutyCycle = B8x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 677 mU, DutyCycle = B8x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 439 mU, DutyCycle = 88x
Speed = 5848 [rpml. DC Link Shunt Uoltage = 479 mU,. DutyCycle = 88
Speed = 5848 [rpml. DC Link Shunt Uoltage = 527 mU,. DutyCycle = 883
Speed = 5848 [rpml. DC Link Shunt Uoltage = 635 mU,. DutyCycle = 883
Speed = 5848 [rpml. DC Link Shunt Uoltage = 655 mU,. DutyCycle = 88
Speed = 5848 [rpml. DC Link Shunt Uoltage = 675 mU,. DutyCycle = 88
Speed = 5848 [rpml. DC Link Shunt Uoltage = 887 U, DutyCycle = 88
Speed = 5848 [rpml. DC Link Shunt Uoltage = 488 mU,. DutyCycle = 88
Speed = 5048 [rpml. DC LinkQll >
4 3
IVFMDS:Q Slt'atLEJSH " RING [ RLSD [CD] IEDE?SS:;Td I™ OFF Hold [ T Char ﬁggm 2?2 =]

I~ DSR Hold [ XOFF Sent TXChars: [0 || SEVENT: CTS

" RLSD Held ™ EOF Sert R Ehals:lﬂ_ j
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e.g. DutyCycle =80 %

revolutions [revolutions [time for ftime for commutation

per minute |per second |1 revolution |1 commutation window windows

[rpm] [rps] [ms] [ms] per second []
1000 16,67 60 10,00 100
2000 33,33 30 5,00 200
3000 50,00 20 3,33 300
4000 66,67 15 2,50 400
5000 83,33 12 2,00 500
5040 84,00 11,90 F 1,99 504
6000 100,00 10 1,67 600

%% Agilent Technologies

BFOS_2

T

AX = 11.920ms JAX = 83.893Hz AY(]) = -160.00V
a Mode |4 Source X Y | X1 O X2 X1 X2
Mormal I v So.66ms 47 B0ms
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e.g. DutyCycle =80 %

HEHE Wiew Options Add-Ins Windows 2

|6 - DEHE 4 Al 2

Module Cluckl Pin Cuntrull Timer 12 3”3' bfulti Channell Channelsl Tiap / Intermpt Cumlrull Inlenuulsl b L
i Input Selection [T13CLK] Timer 13 Start Contral

Input selection [fepu / 2 (Resolution: 0,050 ue) =] v [S.[t?ggg]“:' after iniiafization

i Timer T13 Trigger Event Contral [T13TEC)

Trigger contral IDisabIa trigger control

i Timer T13 Trigger Event Direction [T13TED)

Ditection eonirol [ Start T13 while T12 is counting up

i Timer 13 Single Shat Control - Timer 13 Period [T13PR

[ Enable single shot mode (T1355C)
Period [ps] IEU,UUUUUU

r Intenupt Control
™ Enable intermupt for T13 period match (ENT13PM]

[ Enable intsmupt for T13 compars match [ENT130H) Peried register (T13PR) IDHUBE?

Command Ling I

|#EB4cH | CARCTB4CMYACT B4CM dav

O e
¥
e hEe

5.2 Agilent Technologies

1/AX = 20.000kHz AY(1) = -160.00V
X Y | Xl |O X2 Ium =

MNormal v 9.7 ms 39.02ms
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Changing
The Running Direction Of The Motor:

Relevant Project:

MHame

_101_¥C164CM-Project-Ready-To-Use-According-To-Application-Mote- AP 16102

102 _¥C164CM-DavE-Configur ation-and-Reconfigur ation

_103_¥C164CM-1,Experiment-with-Hall-Sensars

104 _¥C164CM-2 Experiment-with-Hall-Sensars

105 _¥C164CM-Run-the-Mator-IManually-everything-is-done-in-main-no-isr

106 _¥C164CM-Fun-the-Mator-automatically-Using-a-menu-Star t-Stop-Using-isr

107 _¥C 164CM-Run-the-Motor-Menu-Start-Stop+Show _Current-Measurement

_108_¥C164CM-Run-the-Motor-Menu-Start-Stop-Show_Current+Speed
109_¥C164CM-Start-Stop-the-Motor+Increase-Decrease-the-Speed+Show-4ll

10_#C164CM-Start-Stop-the-Motor-Change-Speed+Direction+Show-All
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Register Information / Additional Information:

/I ROTATE RIGHT: State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt RotateRight[] ={ 000, 015, 023, 031, 046, 054, 062};

/I ROTATE RIGHT: State-Transition-Table - next PWM output pattern (Hex)
const unsigned char OutputPatt RotateRight[] = { 0x00, 0x32, 0x2C, OxOE, 0x0B, 0x38, 0x23};

/I ROTATE LEFT: State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt Rotatel eft[] ={ 000, 013, 026, 032, 045, 051, 064 };

/[ ROTATE LEFT: State-Transition-Table - next PWM output pattern (Hex)
const unsigned char OutputPatt Rotatel eft[] = {0x00, 0x23, 0x38, 0x0B, Ox0E, 0x2C, 0x32,} ;

Application Note 245 V2.0, 2006-12




AP16109

o~ _.
@l HEOI'I BLDC-Motor "Cookery-Book"
/

/I ROTATE RIGHT: State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt RotateRight[] ={ 000, 015, 023, 031, 046, 054, 062};

00=0, 01=5, 02=3, 03=1, 04=6, 05=4, 06=2

S——

HallPatti HR2.0] X IXEXEEX
CC60 000 Hho
couteo [T 110 10r
0ort10:0:
OutputPatt < EZTTG 1 ‘Iil_l_]‘lil_l_‘;i
ccez 11000 0t
. couTe2 +HOHHO Mt

C

Motor Phase < B
A

k“"—r\.
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1 1 L
I I I

I ROTATE RIGHT: State-Transition-Table - next PWM output pattern (Hex)
const unsigned char OutputPatt RotateRight[] = { 0x00, 0x32, 0x2C, OxOE, 0x0B, 0x38, };

[110010b] [101J00b] [001110b] [001011b] [111000Db]

NN V) /

{0x00, 0x32, 0x2C, O0x0E, 0x0B, 0x38, }i
[0] [1] [2] [3] [4] [5]

OutputPatt [index]

HaIIPatt{; H2.0]  XDCXDOEEX
CC60 00010

couteo [0/ T107
01000
OutputPatt < zsz 1001
CC62 —1—|00 0|—1—

- C
Motor Phase < B
A
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/I ROTATE LEFT: State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt Rotatel eft[] ={ 000, 013, 026, 032, 045, 051, 064 };

00=0, 01=3, 02=6, 03=2, 04=5, 05=1, 06=4

HallPatt 4; HI2..0]

OutputPatt <

Motor Phase <

\

\‘-‘—'\.

CC60

fliliﬂil?liﬂ

COUT60 1011
ccé1 0ort+-H0.00
couter 10 101
CCb62

100001t

COUT62 0

C
B
A

0]
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1 1 L
I B

/I ROTATE LEFT: State-Transition-Table - next PWM output pattern (Hex)
const unsigned char OutputPatt_Rotatel eft[] = { 0x00, , 0x38, 0x0B, OxOE, 0x2C, 0x32,} ;

[110010b] [10L100b] [001110b] [001011b] [111000Db]

A A A

0x32, 0x2C, OxOE, 0x0B, 0x38, , 0x00
[6] [5] [4] [3] [2] [0]

HallPatt«E HI2.0]  XDCOOOEEX
CC60 00 0Ho

COUT60 J‘l__l—L!]Im
CC61 Lrl—h 00
COUT61 ‘&I‘l—h_rl—h
cce2 1100 0 0t
. c:éumz W_TL!—I_
Motor Phase < B
A

OutputPatt <

ot
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Double click MAIN.C and change Definition of Global Variable from:

/I State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt[] ={ 000, 015, 023, 031, 046, 054, 062},

to:

/I State-Transition-Table - next hall state [octal number system] — default: ROTATE RIGHT
unsigned char HallPatt[] ={ 000, 015, 023, 031, 046, 054, 062};

FAXC164CM - Vision3 - [C:\XC164CM\N _ =] %]
%F]Eile Edit Wiew Project Debug Flash Peripherals Tools SYCS Window Help i |E| X|
REHI| P RB | 0 [EE 0% %% W e« 38 Q|[BFE 000 m
‘8 ¥ a\Target 1 Fa=
I “xITaws | "t ... ztart _movor(): Vot zl
=830 Target 1 080 | "2 ... Stop Motor(): hrhn'
Ela Dave Files 081 { "3 ... Show Information(): Wrhnt
082 | "+ ... CCUs_Ti3_IncreasebutyCyolel): \rin"
083 | "- ... CCUE T13_DecreaseDutyCycle(): ‘rin"
084 | "=z ... Back To Main Menu hrhnt
085 | " hrhnty
086
087 | char guestion[] =
082 | "your choice: ™
083 o
030 | volatile int RS232_wait=2;
{77 User Files 091 | char select=' ':
092
093 | /S State-Transition-Tabkle - next kall state [octal mumber system] - default: ROTATE RIGHT
094 | unsigned char HallPatt[] = { ooo, 015, 0&3, 031, 046, 054, 062):
095

096 | 7/ State-Transition-Table - next output pattern (Hex)

097 | const unsigned char CutputPatt[] = {0x00, 0Ox32, O0x2C, Ox0E, 0x0OB, 0O=x35, O0x23}:
038
093 | 7/ Motor Status o Motor is running

100 | 7/ Motor Status OFF = Motor is NOT running
101 | volatile unsigned int Motor_ Status = OFF;

102
103 | // This ¢lobal array will store 20 ADC values measured by ADC Channel 3
104 | volatile unsigned int Current_Lrray[20]:

105
106 | // This wariable holds the average calculated value of the DC-Link
107 | volatile unsigned int DC_Link Current = 0O;

108
108 | 4/ This global variable is used to kold the accumulated & values of CAPCOME Timer 12 ticks
1Mo /S 6 added values (commutation windows) = one complete turn of the motor

11 | A/ therefore, thisz variable gives the time for ome full turn of the motor
112 | volatile double T12_Ticks_FDr_1_Revolution = 0;

13 =
K1 AL 3
S/ (| *o| ]| Mane |

E!I 4[] Build f Command j Find in Files 1] T¥]
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1 1 L
I

Double click MAIN.C and change Definition of Global Variable from:

/I State-Transition-Table - next output pattern (Hex)
const unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, 0x0OE, 0x0B, 0x38, };

to:

/I State-Transition-Table - next output pattern (Hex) — default: ROTATE RIGHT
unsigned char OutputPatt[] = {0x00, 0x32, 0x2C, OxOE, 0x0B, 0x38, };

15[ X]

FlEile Edit Yiew Project Debug Flash Peripherals Took SYCS Window Help i |E|é|
ASEd 4 e == 6% % Yo Sl 2@ 8 QDRE O eY o
s [H] Y W dz;'\“ITargeH j &=
[Project Warkspace - %] 079 | "1 ... Start_Motor(); hrhnt j
=83 Target 1 080 | "2 ... Stop Motori): Yoot
E| Dave Files 081 | "3 ... Show_Informationi): hrhnt
Start_V2.A6 082 | "+ ... CCU6_T13_InecreaseDutyCycle(): ‘rin"”
MAIN.C. 083 | "- ... CCU6_T13_DecreaselutyCycle(); hrin”
084 | "=z ... Back To Main Menu hrhnt
10.C wEl T hrvars
ASCO.C 05E
cca.c 087 | char cquestion[] =
CClUs.C 088 | "your choice:
ADC.C 0s3 b
NT.C 090 | volatile int R3232_ wait=2:
{77 User Files 091 | char select=' ';
032
093 | // State-Transition-Table - next hall state [octal number system] - default: EOTATE RIGHT
094 | unsigned char HallPatt[] = { 0oo, 015, 023, 031, 045, 054, 062};
035
096 | // State-Transition-Table - next ocutput pattern (Hex) - default: REOTATE RIGHT
097 | unsigned char CutputPatt[] = {0x00, 0Ox32, 0Ox2C, Ox0E, Ox0B, 0x358, Ox23};
03g

099 | // Motor Status = ON = Motor is running

100 | // Motor Status = OFF = Motor is NOT running
101 | volatile unsigned int Motor_Status = OFF:

102
103 | // This ¢lobal array will store 20 ADC values measured by ADC Channel 3
104 | volatile unsigned int Current Array[20]:

105
106 | // This wariable kholds the average calculated value of the DC-Link
107 | volatile unsigned int DC_Link Current = 0O;

108
109 | /4 This global variable is used to kold the accumulated 6 walues of CAPCOME Timer 12 ticks
10| 77 & zdded values (commutation windows) = one complete turn of the motor

11} 7/ therefore, this variable gives the time for one full turn of the motor
112 | vrolatile douhble T12_Tic:ks_For_1_Revolut,icm = 0;

113 =
Rl DO | I dl
5| W[ | = MAING |

F!I 4 [« [ [T Build f, Cormand j, Find in Files J | EN ||
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Double click MAIN.C and insert Definition of Global Variables:

/l ROTATE RIGHT: State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt_RotateRight[] ={ 000, 015, 023, 031, 046, 054, 062};

/l ROTATE RIGHT: State-Transition-Table - next PWM output pattern (Hex)
const unsigned char OutputPatt_RotateRight[] = { 0x00, 0x32, 0x2C, 0xOE, 0x0B, 0x38, }

// ROTATE LEFT: State-Transition-Table - next hall state [octal number system]
const unsigned char HallPatt_Rotatel eft[] ={ 000, 013, 026, 032, 045, 051, 064 };

/I ROTATE LEFT: State-Transition-Table - next PWM output pattern (Hex)
const unsigned char OutputPatt Rotatel eft[] = { 0x00, , 0x38, 0x0B, OxOE, 0x2C, 0x32 };

NAXC164CM - pvision3 - [C:\XC164CM\MAIN.C] _ _ 2| X]
FlEile Edit Wiew Project Debug Flash Peripherals Took SWCS Window Help S5 |E|£I
A= - AN == 6% % % B ap s 8 q@BE oY ®

2 W K Target Flam
| Project Workspace v x| 085 j
2§30 Target 1 087 | char question[] =
£ Dave Files 088 | "your choice: "
i 083
090 | volatile int RS232_wait=2:
091 | char select=' ';
032
093 | // State-Transition-Table - next hall state [octal number system] - defsult: ROTATE RIGHT
(94 | unsigned char HallPatt[] = { 000, 015, 023, 031, 046, 054, 062);
095
096 | // State-Transition-Table - next output pattern (Hex) - default: ROTATE ETGHT s
=t 097 | unsigned char CutputPatt[] = {0x00, 0x3Z, 0OxzZC, Ox0E, Ox0E, Ox35, OxZ3};
- [77 User Files 033
098 | // ROTATE ERIGHT: State-Transition-Table - next hall state [octal number system]
100 | const unsigned char HallPatt RotateRight[] = { 000, 015, 023, 031, 046, 054, 062 };

101
102 | // ROTATE EIGHT: State-Transition-Table - next PHM output pattern (Hex)
103 | const unsigned char CutputPatt RotateRight[] = { 0Ox00, 0x3Z, O0x2C, Ox0E, Ox0B, 0Ox35, Ox23 }:

104
105 | // ROTATE LEFT: State-Transition-Takle - next kall state [octal number system]

106 | const unsigned char HallPatt RotateLeft[] = { 000, 013, 0Zs6, 032, 045, 051, o064 };
107

108 | // ROTATE LEFT: State-Transition-Takle - next PWM ocutput pattern (Hex)

109 | const unsigned char CutputPatt_Rotateleft[] = { Ox00, Ox&3, 0Ox38, 0x0B, Ox0E, Ox2C, Ox3Z };
110
M |/ Motor Status ON = Motor is running

N2 | S/ Motor Status OFF = Motor is NOT running
113 | volatile unsigned int Motor_Status = OFF:

114
15 | 7/ This global array will store 20 APC values measured by ADC Channel 3
116 | volatile unsigned int Current Array[20]:

1z
18 | 7/ This variakle holds the average calculated value of the DC-Link
119 | volatile unsigned int DC_Link Current = 0O;:

120 o
1 | o (e | H

EEEEL MaNG |

Ell A [« [>T Build /i Command Ji Find in Files 7 | N 1]
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Double click main.h and change Declaration of Global Variables from:

/] State-Transition-Table - next hall state [octal number system]
extern const unsigned char Hall Patt[];

/I State-Transition-Table - next output pattern (Hex)
extern const unsigned char OutputPatt[];

to:

/] State-Transition-Table - next hall state [octal number system]
extern unsigned char HallPatt[];

/I State-Transition-Table - next output pattern (Hex)
extern unsigned char OutputPatt[];

WAXC164CM - pvision3 - [C:\XC164C _ |2 X
FlEile Edit Yiew Project Debug Flash Peripherals Took SYCS Window Help & |E|é|
BEEg B S 0% % % i @ & qBRE O @0 m
& | 5 &XlTargeH Fla=

[Project Workspace x| 373 | // USER CODE END j
=3 Target 1 3674

=-£3 Dave Files 3675

Start V2.A6 38?8 //’ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁ**éﬁﬁﬁﬁﬁ*ﬁﬁ;6ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ**ﬁ(-ﬁﬁﬁﬁ*ﬁﬁﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁ
5[ MAIN.C 3677 | /4 @Glokal Variables
38?8 //ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁﬁﬁﬁﬁ**éﬁﬁﬁﬁﬁ*ﬁﬁ;6ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ**ﬁ(-ﬁﬁﬁﬁ*ﬁﬁﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁ
..... main.h 679
""" ) intrins.h 3680 | // USER CODE BEGIN (MAIN Header,7)
""" ioh 3681 | extern volatile int R3232_wait:
..... asc0h 3682
----- cc2.h 3683 | /Y State-Transition-Table — next kall state [octal number system]
..... [ crugh 3684 | extern unsigned char HallPatt[]:
..... adeh 3685 o
_____ inth 3686 | /Y State-Transition-Table — next output pattern (Hex)
. 3687 | extern unsigned char OutputPatt[]:
..... stdioh 680
""" ctypeh 388 | S Motor Status = ON = Motor is running
- 3630 | /S Motor Status = OFF = Motor is NOT running
[#]- 3691 | extern volatile unsigned int Motor Status;
&3] 3692
- 3693 | /S This glokal array will store 20 ADC values measured by ADPC Channel 3
Bl 3634 | extern volatile unsigned int Current Array([]:
B 3695
. 3696 | /S This wariable holds the average calculated walue of the DO-Link
[ User Files 3697 | extern volatile unsigned int DC_Link Current:
3698
3693 | S/ This glokal variable is used to kold the accumulated ¢ values of CAPCOMS Timer 12 ticks
3700 | A 8 added values (commutation windows) = one complete tursn of the motor

I | S therefore, this variagble gives the time for one full turn of the motor
3702 | extern volatile double T1Z Ticks For_ 1 Rewvolution;

3703

3704 | extern volatile unsigned int CCUs_T13_DutyCycle;
3705

3706 | /S USER CODE END

3707

ML

4| AL | R |
EIEEE MAIN.C MalNH |

F!I 4 [« [ [T Build f, Cormand j, Find in Files J | EN ||
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Double click MAIN.C and insert Definition of Global Variable:

/I Motor_Direction ='I' -> Direction = | eft
// Motor_Direction ='r' -> Direction = right = DEFAULT
volatile unsigned int Motor_Direction ='r’;

NAXC164CM - pvision3 - [C:\XC164Ch _ 2| X]
FlEile Edit Wiew Project Debug Flash Peripherals Took SWCS Window Help A |E|é|
ER=R=N- IR A % b Yo Gl a0 a@Eoe” s
& 5 & [Target1 =

| Project Workspace v x| 091 | char select=' '; j
2§30 Target 1 0g2

Ela Dave Files 093 | // State-Transition-Table - next kall state [octal number system] - default: ROTATE RIGHT
(94 | unsigned char HallPatt[] = { ooo, 015, 023, 031, 046, 054, O062):
085
096 | // State-Transition-Takle - next output pattern (Hex) - default: EOTATE RIGHT
097 | unsigned char CutputPatt[] = {0x00, 0x32, 0OxZC, Ox0E, 0Ox0E, 0Ox38, OxZ3};
038
099 | // ROTATE EIGHT: State-Transition-Table - next hall state [octal number system]
100 | const unsigned char HallPatt RotateRight[] = { 0oo, 015, 023, 031, 046, 054, 062 };
101 i
102 | // ROTATE EIGHT: State-Transition-Table - next PHM output pattern (Hex)

(77 User Files 103 | const unsigned char OutpucPatt_RotaceRight[] = { 0x00, Ox3Z, 0OxZc, Ox0OE, Ox0B, Ox35, OxZ3 };
104
105 | // ROTATE LEFT: State-Transition-Takle - next kall state [octal number system]
106 | const unsigned char HallPatt_ Rotateleft[] = { 0oo, 013, 0Z&, 032, 045, 051, 064 };
107
108 | // ROTATE LEFT: State-Transition-Tabkle - next PHWM cutput pattern (Hex)
103 | const unsigned char CutputPatt Rotateleft[] = { Ox00, 0x23, 0x38, Ox0B, Ox0E, Ox2C, 0Ox32 };
110
M |/ Motor Status = ON = Motor is running
N2 | /Y Motor Status = OFF = Motor is NOT running
113 | volatile unsigned int Motor_Status = OFF;
114
15 | /Y Motor Direction = '1' -» Direction = left
N6 | 7/ Motor Directiom = 'v' -» Direction = right = DEFAULT
117 | volatile unsigned int Motor Direction = 'r';
118
18 | 7/ This global array will store 20 APC values measured by ADC Channel 3
120 | volatile unsigned int Current Lrray[20]:
121
122 | // This variable holds the average calculated value of the DC-Link
123 | volatile unsigned int DC_Link Current = 0O;
124
125 | // This global variable is used to hold the accumulated & values of CAPCOMS Timer 12 ticks -

1 | [ v
ETMEIE] MANG B ManH |

FII [ [ Build f Command j Find in Files IR [

8
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Double click main.h and insert Declaration of Global Variable:

// Motor_Direction ="'I' -> Direction = |eft
/ Motor_Direction ='r" -> Direction = right = DEFAULT
extern volatile unsigned int Motor_Direction,

—1=2[X]

Eile Edit Yiew Project Debu ash Peripherals Tools S Window He 0
FlEile Edit Vi Project Debug Flash Peripherals Toolks SWCS Wind Help 5| X
QAEEHG ¢ B & % % Yo G g o0& Q|BE " ePm
& 9 A |Target1 -la=
T = x| a67a | /v vsEr copE Ewp zl
=33 Target 1 3674
£ Dave Files 3675
Start V2A6 38?8 //’ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁ
jMAIN_C 3677 | /S @Glokbal Variables
BETH | A At A A AR A AR A A A A A AR A A A A A A AR A A A A AR A AR A AR A AR A A A A A A AR AR A AR AR AR A AR AR
..... main.h .
""" f”tr'”a-h 3680 | // USER CODE BEGIN (MAIN Header,7)
io.h 3607 | extern volatile int RS232Z_wait;
----- ascD.h 3682
----- cc2.h 3683 | /S State-Transition-Table - next kall state [octal number system]
..... cough 3624 | extern unsigned char HallPatt[]:
..... adeh 3685
_____ inth 3686 | /S State-Transition-Table - next output pattern (Hex)
. 3687 | extern unsigned char OutputPatt[]:
..... stdioh =
ctype.h 3683 | /S Motor Status = ON = Motor is rumnning
B 10.C 390 | A Motor Status = OFF = Motor is NOT running
[ ASCO.C 3691 | extern volatile unsigned int Motor Status;
£ CCz2.C 3692
el CCUs.C 3693 | /S Motor Direction = '1' -» Direction = left
B ADIC.C 3634 | /S Motor Direction = 'r' -»> Direction = right = DEFAULT
B INT.C 3695 | extern volatile unsigned int Motor Direction;
) 3636
27 User Files

3697 | /S This glokal array will store 20 ADC values measured by APC Channel 3
3698 | extern volatile unsigned int Current Array([];

3699
3700 | /4 This variable holds the average calculated walue of the DO-Link
3701 | extern volatile unsigned int DC_Link Current;

3702
3703 | S/ This glokal variable is used to kold the accumulated ¢ values of CAPCOMS Timer 12 ticks
304 | A 6 added values (commutation windows) = one complete turn of the motor

3705 | /S therefore, this variable gives the time for one full turn of the motor
3706 | extern volatile double T1Z Ticks For_ 1 Rewvolution;

=i
3707 =
ol | 2
EETE] MAIN.C MANH |

F!I 4 [« [ [>T, Build f, Cormand j, Find in Fles J [N 3|
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TERMINAL.EXE _ Ol x|

.. Start_Hotor();
. Stop_Motor();
.. Show_Information();
.. CCUE_T13_IncreaseDutyCycle();
.. CCUB_T13_DecreaseDutyCycle();
. Direction Of Rotation LEFT

. Direction Of Rotation RIGHT (default)
. Back To Main Menu

M T o= 0 4 Wby =

your choice:

Double click MAIN.C and change Global Variable menu from:

char menul[] =

"\r\n\n\n\n"

"l Start Motor () ; \r\n"

"2 ... Stop Motor(); \r\n"

"3 ... Show Information(); \r\n"

"+ ... CCU6_T13 IncreaseDutyCycle(); \r\n"

"- ... CCU6 T13 DecreaseDutyCycle(); \r\n"

"z Back To Main Menu \r\n"

n \r\nu.

to:

char menul[]

"\r\n\n\n\n"

"l Start Motor () ; \r\n"
"2 .. Stop_Motor(); \r\n"
"3 ... Show Information(); \r\n"
"+ ... CCU6 T13 _IncreaseDutyCycle() ; \r\n"
"- ... CCU6 T13 DecreaseDutyCycle(); \r\n"
"] ... Direction Of Rotation = LEFT \r\n"
"r ... Direction Of Rotation = RIGHT (default) \r\n"
"z Back To Main Menu \r\n"
n \r\nu.
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—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help A |E|é|
AsEg 4B & % T Yo Gl e85 a@ERE O eY 6
& 84 8[Target 1 4=
[Project Workspace x| o7 j
Eﬁ Targetl 0?2 //’:6ﬁﬁi'ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁ('ﬁﬁﬁﬁﬁ:6ﬁﬁ:('ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁ
L 073 | // @Global Variables
0?4 //’:6ﬁﬁi'ﬁﬁi'ﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁ('ﬁﬁﬁﬁﬁ:6ﬁﬁ:('ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁéﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁ*ﬁ
075
076 | // USER CODE BEGIN (MAIN General,7)
077 | char menul[] =
078 | "yrhnininin”
079 | "1 ... Start Motor(): hehnt
080 | "2 ... Stop_Motori(): hrhnt b
081 | "3 ... Show Information(): hrhnt
082 | "+ ... CCU&_T13_IncreaselutyCyclel): hrhn'
(22 User Files 083 | "- ... CCU6_T13_DecreaselutyCycle(); Yrhn'
084 | "1 ... Direction Of Rotation = LEFT hehnt
085 | "r ... Direction Of Rotation = RIGHT (default) Srin"
036 | "= ... Back To Main Menu hehnt
g7 | " hrhnt;
088
083 | char cuestion[] =
090 | "your choice: ;
051
032 | vrolatile int R3232_wait=2:
093 | char select=' ';
094
095 | // State-Transition-Takle - next hall state [octal number system] - default: ROTATE REIGHT
095 | unsigned char HallPatt[] = { ooo, 015, 023, 031, 046, 054, O062);
097
098 | // State-Transition-Takle - next output pattern (Hex) - default: EOTATE RIGHT
099 | unsigned char CutputPatt[] = {0x00, 0x32, 0Ox2C, Ox0E, Ox0E, Ox35, Ox23};
100
101 | // ROTATE EIGHT: State-Transition-Table - next hall state [octal number system]
102 | const unsigned char HallPatt RotateRight[] = { 0oo, 015, o023, 031, 046, 054, 062 )
103
104 | // ROTATE EIGHT: State-Transition-Table - next PHM output pattern (Hex)
105 | const unsigned char CutputPatt RotateRight[] = { O0x00, Ox32, 0Ox2C, Ox0E, Ox0B, Ox35, 0Ox23 }; -
1 | of e | v
S]] MANG B MaNA |

F!I 4 [« [ [T, Build f, Command j, Find in Fles J [N 3|
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Double click MAIN.C and change Fuction input from:

char input (void)

{
charin="",
do
{
printf(question);
while (lASCO_RIC_IR);
ASCO_RIC_IR=0;
in = (char)ASCO_RBUF;
twhile (in'="1'&& in1="2'&& in1="3' && in!="+' && in!="");
returnin;
}
to:

char input (void)

{
charin="";
do
{
printf(question);
while ({ASCO_RIC _IR);
ASCO_RIC_IR=0;
in = (char) ASCO_RBUF;
}while (inl="1' && inl="'2' && inl='3' && in!'="+ && in!'="-"&& in!="1" && in!="r");
returnin;
}
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AP16109

BLDC-Motor "Cookery-Book"

—1=2[X]
=12 X]

AEHG 4B 4 %% % 1o g o3& Q|BE"ePm

& 84 48[Target1 RIF X=
Project Warkspace - x 3| A j
Eﬁ Targetl 354 //’*ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ(-ﬁﬁéﬁﬁﬁﬁﬁ;6ﬁﬁi'ﬁﬁiﬁﬁiﬁﬁ*ﬁ*ﬁ*ﬁﬁﬁﬁ*ﬁ*ﬁ*ﬁﬁ(-ﬁﬁﬁﬁﬁﬁﬁﬁ*ﬁﬁiﬁﬁiﬁﬁiﬁﬁﬁﬁﬁﬁ
E-£3 Dave Files 355
H 386 -/ USEE CODE BEGIN (Main,1)

357 char input (void)

358 ¢

359 char in=' ';:

360 do

361 {

362 printf (gquestion) ;

363 while [!ASCO_RIC_IR):

364 ASCO_RIC_IR=0;

[ User Files 35 in = (char)ASCO_REUF;

366 twhile (in'!='1' && in!= 'Z' &£ in'= '3' &£ in !'= '+' g£& in != '-' g£g& in !'= '1' & in '= 'r'j;

367 return in:

368 | )

363 -

370 void Show_Information(void)

3

372 char stopit;

373

374 do

375 i

376 if (TlZ_Ticks For_1 Rewvolution != 0]

377 printf("Speed = %5u [rpm], ", (unsigned int) {1/ ({T1Z Ticks For 1 Revolution®0.0000064)) %6

378 else - - -

379 printf("Speed = 0 [rpm], "):

380 printf ("DC Link Shunt Voltage = $5u wW, ",DC_Link Current):

331 printf ("IutyCyole = Suls hrin', CCUS_T13_DutyCyole)

382 stopit=(char) toupper (L3CO_RBUF) ;

83 if (ASCO_RIC_IR) Lt

384 {

385 if (stopit == '+'] CCUE _T13_IncreaseDutyCyclel():

386 if (stopit == '-') CCUE _T13_DecreaselutyCycle():

387 if (stopit == '1' £& (Motor Status==0FF)] Start_Motor(); =
< I | 3|
EETE] MANC [B) MaNA |
FII 14 [« [ > [ Build i Command f Find in Files f I EN] [ v]
W
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| ——

Double click MAIN.C and insert Code:

== 'l'") select '6'; //Rotate-Left
== 'r') gelect = '7'; //Rotate-Right

—1=2[X]

FlEile Edit View Project Debug Flash Peripherals Tools SWCS Window Help i |E|é|
AsEg B == 6% % % W AR R B B [= o] RUR R
£ [ | W K[Target 1 &=
[FrojectWorkspace = x| |™3047]/ usER conE Exp zl
=-83 Target 1 295 L
225 Dave Files 3% void main(void)
L@ startva) || 3EK _
WATN.C ggg /4 USER CODE BEGIN (Main,Z)
oc 400 /4 USER CODE END
ASCO.C am
cr2.c 402 MATN vInit():
CCua.C 403
ADC.C 404 // USER CODE BEGIN (Main,4)
INT.C 405 while (RS232_wait);
(22 User Files 408 while (1)
407 {
408 printf (menu) ;
409 zelect=inputi) ;
410
411 if (select == '+'}] select = '4';
412 if (=zelect == '-'}] zelect = '5';
413 if (select == 'l']) sgelect = '6'; //Rotate-Left
414 if (select == 'r') select = '7': S/Rotate-Right
415
416 switch [(select)
417 {
418 case '1': if (Motor_Status==0FF) Start Motor(); else printf ("™ r'nMotor is already OMN\rin"):
419 case 'Z': if (Motor_Status==0ON] Stop Motor(); else printf(™irinMotor is already OFFirin™)
420 case '3': printf{"™rin"), Show_Information():; break:
421 case '4': CCU6_T13_IncreasebutyCycle(), printf(™rinlutyCycle = Subrin", CCUS_T13_DutyCycle)
422 case '5': CCUS_T13_DecreaseDutyCycle(], printf{"™irinlutyCycle = Suhrin",CCUS_T13_DutyCycle)
423 b
424 b
425 A/ USER CODE END
426
427 1Y /S End of function main —
428 -
1 | el | v

_ E| (o] | = MANG [B) ManA |

F!I < [ [T, Build f, Cormand j, Find in Fles J [N 3|
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Double click MAIN.C and insert Code:

case'6’: if (Motor_Direction=="r") Change_Direction_to LEFT(); €else printf("\r\nDirectionis
aready LEFT\r\n"); break;

case'7": if (Motor_Direction=="1") Change Direction_to_RIGHT(); else printf("\r\nDirection is
aready RIGHT\r\n"); break;

NAXC164CM - pvision3 - [C:\XC164Ch _ 2| X
FlEile Edit View Project Debug Flash Peripherals Took SWCS Window Help i |E|é|
ER=2=N- IR & % % %o Tl lad e o388 qEBE o e ®
& [ E 2 | 8 K|Target Rl ]

XTI 399 j
q 400 A/ USER CODE END

4

402 | MAIN wInit():

403

404 | // USER CODE BEGIN (Main,d4)

405 | while (RS232_wait);

405 | while (1)

407 |

408 printf (menu) ;

409 select=input () :

410

411 if [select == '4'] select = '4';

412 if (select == '-'j zelect = '5';

413 if (select == '1') select = '6': SSRotate-Left

414 if (select == 'r'} select = '7'; S Rotate-REight

415

416 switch (select)

417 {

418 case '1': if (Motor Status==0FF) Start_Motor(); else printf(™irinlMotor is already ON\rin"); bhreak;

419 case 'Z': if (Motor Status==0N) Stop_Motor(); else printf(™irinlMotor is already OFFYrin"); hreak:

420 case '3': printf(™ir'n"), Show Information(); break;

44 case '4': CCUE_T13_IncreaseDutyCycle(), printf (™ rinDutyCycle = Suhrin",CCUS_T13_DutyCycle): hreak:

422 case '5': CCUE_T13 DecreaseDutyCycle (), printf (™ rinbutyCycle = Suirin",CCUS_T13_DutyCycle); hreak:

423 case '6': if (Motor Direction=='r'] Change Direction to_LEFT(); else printf(™rinDirection is already LEFTY

424 case '7': if (Motor Direction=='l') Change Direction to_RIGHT(); else printf(™r\nDirection is already RIGHT

425 b

426 i

427 /4 USER CODE END

428

429 | /S End of function main

430

43

432 - s

433E]/ USER CODE BEGIN (MAIN General,i0) o
{If [l J v

MANG |E MANH |

FII [ Build . Command j Find in Files IEN [ ]
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Double click MAIN.C and insert Code:

void Change Direction to LEFT (void)
int index=0;
Motor Direction='1l"';
if (Motor Status==0N)

{
Stop_ Motor () ;
for (index=0; index <=6; index++)
{
HallPatt [index] = HallPatt RotateLeft [index];
OutputPatt [index] = OutputPatt RotatelLeft [index];
RS232 wait=4; // wait 4 seconds
while (RS232 wait) ;
Start Motor () ;
}
else

for (index=0; index <=6; index++)

HallPatt [index] = HallPatt RotateLeft [index];
OutputPatt [index] = OutputPatt RotatelLeft [index];
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—1=2[X]
=12 X]

AsEg B & % T Yo Gl s e->gaqEBEYS

& 84 48[Target 1 4=

|Project Workspace - x| o | A A A A A A K R KA A A AR A A A A A A A A A A A A A A A AR AR AR AR j

=439 Target 1 35 L -

223 Dave Files 36 -/ USER CODE BEGIN (Main,1)
i 357 void Change Direction_to_LEFT(void)
e d
359 int index=0;
360 Motor Direction='1';
361 if (Motor_Status==CN)
362 {
363 Stop Motor():
364 for [index=0; index <=6&; index++)
el=1a} i
{37 User Files 366 HallPatt[index] = HallPatt RotatelLeft[index]:

367 OutputPatt[index] = OutputPatt Rotateleft[index]:
368 i
369 R3232_wait=4; // wait ¢ seconds
kril| while (RS232_wait);
37 Start_Motor i) :
32 }
373 else
374 {
375 for [index=0; index <=6&; index++)
376 i
77 HallPatt[index] = HallPatt Rotateleft[index]:
378 OutputPatt[index] = OutputPatt Rotateleft[index]:
3ra i
380 }
o J
382
383 char input (void)
g4 f
385 char in=' ';
386 do
387 {
38g printf (question): -

< | e | 3|

_ E| (o] | = MaNG B ManA |

E!I 14 [« [ > [ »1[ Build i Comrnand f Find in Files f N [ *]
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Double click MAIN.C and insert Code:

void Change Direction to RIGHT (void)
int index=0;
Motor Direction='r';
if (Motor_ Status==0N)
Stop Motor () ;
for (index=0; index <=6; index++)
HallPatt [index] = HallPatt RotateRight [index];
OutputPatt [index] = OutputPatt RotateRight [index] ;

RS232 wait=4; // wait 4 seconds
while (RS232 wait) ;
Start Motor () ;

else

for (index=0; index <=6; index++)

HallPatt [index] = HallPatt RotateRight [index];
OutputPatt [index] = OutputPatt RotateRight [index] ;
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—1=2[X]
=12 X]

AsEg B & % T Yo Gl s e85 a@ERE Y6
& 84 48[Target 1 4=
|Project Workspace - x| o | A A A A A A K R KA A A AR A A A A A A A A A A A A A A A AR AR AR AR j
-5 Target 1 355 L -
223 Dave Files 36 -/ USER CODE BEGIN (Main,1)
i 357 wvoid Change Direction_to_RIGHT(void)
| |
359 int index=0;
360 Motor Direction='r';
361 if (Motor_Status==CN)
362 {
363 Stop Motor():
364 for [index=0; index <=6&; index++)
el=1a} i
{37 User Files 366 HallPatt[index] = HallPatt_ RotateRight[index];
367 OutputPatt[index] = OutputPatt RotateRight[index]:
368 i
369 R3232_wait=4; // wait ¢ seconds
kril| while (RS232_wait);
37 Start_Motor i) :
w2 b
373 else
374 {
375 for [index=0; index <=6&; index++)
376 i
77 HallPatt[index] = HallPatt RotateRight[index]:
378 OutputPatt[index] = OutputPatt RotateRight[index]:
3ra i
380 b J
|
382
383 void Change Direction_ to_LEFT(void)
|4 {
385 int index=0;
386 Motor Direction='l':
387 if (Motor_Status==CN)
388 i -
< | e | 3|
S]] MaNG B ManA |

E!I 14 [« [ > [ »1[ Build i Comrnand f Find in Files f N [ *]
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Double click MAIN.C and change Code from:

void Show Information (void)

{

char stopit;

do
Lo . .
if (Tl2 Ticks For 1 Revolution != 0)
printf ("Speed = %5u [rpm], ", (unsigned
int) (1/(T12_Ticks For 1 Revolution*0.0000064))*60) ;
else

printf ("Speed = 0 [rpm], ");
printf ("DC Link Shunt Voltage = %5u mV,
",DC Link Current) ;
printf ("DutyCycle = %u\% \r\n",CCU6 T13 DutyCycle);
stopit=(char) toupper (ASCO_RBUF) ;
%f (ASCO_RIC_IR)
if (stopit
if (stopit
if (stopit
Start Motor () ;
if (stopit
Stop Motor () ;
ASCO_RIC IR=0;

'+') CCU6 _T13 IncreaseDutyCycle ()
'-') CCU6 _T13 DecreaseDutyCycle ()
'l' && (Motor Status==0FF))

A
A

'2' && (Motor Status==0N))

} while (stopit != 'Z');
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to:

void Show Information (void)

{
char stopit;
do
if (Motor Direction=='r')
printf ("way= RIGHT, ");
else
printf ("way= LEFT, ");
if (T12_Ticks For 1 Revolution != 0)
printf ("Speed= %5u [rpm], ", (unsigned
int) (1/(T12_Ticks For 1 Revolution*0.0000064)) *60) ;
else
printf ("Speed= 0 [rpm], ");
printf ("Shunt Voltage= %5u mV, ",DC Link Current) ;
printf ("DutyCycle= %u\$% \r\n",CCU6 T13 DutyCycle);

stopit=(char) toupper (ASCO_RBUF) ;
if (ASCO_RIC IR)

if (stopit == 'L') Change Direction_ to LEFT() ;
if (stopit == 'R') Change Direction to RIGHT() ;
if (stopit == '+') CCU6_T13 IncreaseDutyCycle() ;
if (stopit == '-') CCU6_T13 DecreaseDutyCycle() ;
if (stopit == 'l' && (Motor Status==0FF))

Start Motor () ;

if (stopit
Stop Motor () ;

ASCO_RIC IR=0;

'2' && (Motor Status==0N))

} while (stopit != 'Z');
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—1=2[X]
=12 X]

SN I & % % ¥o Tl A e @ 8 aBE o e
& 84 48[Target 1 &=
[Project Workspace - x| 21 j
=13 Target 1 422 woid Show_Information(void) =
£ Dave Files 423 |
i 424 char stopit;
425
426 do
427 {
428 if (Motor Direction=='r')
429 printf|"way= RIGHT, "):
430 else
431 printf("way= LEFT, ™):
432
{37 User Files 433 if (T1zZ_Ticks_For_1 Revolution != 0}
434 printf("Ipeed= %5u [rpm], ", (unsigned int) {1/ (T1Z Ticks For 1 Revolution*0.00000&4)) %
435 else - - -
436 printf("3peed= 0 [rpm], "):
437 printf ("Shunt Voltage= 35u w¥, ",DC_Link Current):
438 printf ("DutyCyole= suhi Yrin®, CCU6_T13_DutyCycle) :
439 stopit=({char)toupper (A3C0 REUF);
440 if [ASCO_RIC_IR) -
441 {
442 if (stopit == 'L'] Change Direction to LEFT():
443 if (stopit == 'R'] Change_Direction to_RIGHT():
444 if (stopit == '+'] CCUS_T13_IncreasebutyCycle(]:
445 if (stopit == '-'] CCUE_T13_DecreaselutyCyclel):
446 if (stopit '1' && (Motor_3tatus==0FF)) Start_Motori):
447 if (stopit 'Z' && (Motor_3tatus==0N)) Stop Motor():
448 L5CO_RIC_IR=0;
443 H
450 } while (stopit != 'Z');
451 b J
452
483 // USER CODE END
454 L
455 woid main(wvoid) =
< A 1 | 3|
S]] MaNG B MaNA |

E!I 14 [« [ > [ »1[ Build i Comrnand f Find in Files f N [ *]
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Build Application:

Edit “iew Project Det
"y dh R = 3 = =
' ¥3 4N|Targe a2

d BB | 2 | S
3 aﬁ'{;lTargﬂﬂ

uk

| Project Wiorlesssa ~ 11k | Project Workspace .
e, —|Rebuild all target files Download to Flash Memory
m T = L e L I m ﬁ T =t 1 =TT pr T
LAXC164CM - pvision3 - [C1\XC164CM\N - =X
FlEile Edit View Project Debug Flash Peripherals Took SYCS Window Help i |E|é|
DGRB[0 |EE % %% G e d e 938 Q|B[E " @D m
S % 4% Target 1 &=
[Project Workspace Feel 477 case '1': if (Motor_Status==0FF) Start_Motori); else printf("™irinllotor is already ON\r\n"H
=43 Target 1 e 478 case '2': if (Motor Status==0N) Stop Motor(); else printf(™\rinMotor is already OFFiri\n
223 Dave Files 479 case '3': printf(™rin"), Show Information(); hreak:
[ A Start o 480 case '4': CCUS_T13_IncreaseDutyCycle(), printf (™ rinbutyCyocle = Suhrin®,CCU6_T13_ DutyCyole
. MATN.C 481 case '5': CCU6_T13 DecreaselutyCycle (), printf (™ rinlutyCycle = Suirin", CCUS_T13_DutyCycle
. 482 case '6': if (Motor Direction=='r') Change Direction to_LEFT(); else printf(™, r\nDirectit_l
0.C I_I 483 cagse '7': if (Motor Direction=='l') Change Direction to RIGHT(): else printf{™\rinDirectir
. ¥ asen e : - — - =
o (i | s i
E| (o] | = MaNG B MaNA |
*|Build target 'Target 1° iI
assembling Start_V2.A66. ..

compiling MATIN.C. ..

MATN.C(213): warning Cl%2: '=': wvalue truncated
MATN.C{(224): warning Cl%2z: '=': wvalue truncated
MAIN.C(330): warning Cl9%2: '=': wvalue truncated
compiling Io.C. ..

compiling RSCO.C. ..

compiling CC2.C. ..

compiling CCUE.C. ..

compiling ADC.C. ..

compiling TNT.C. ..

linking. ..

Program Size: data=15732 (near=1573) conzt=920 (near=406) code=5006
creating hex file from "XCl64CM" ...

"EO1l64CM" - 0O Erroris), 3 Warning(s).
Load "C:3\WEC164CM\\ECle4CM"
Erasing. ..

Eraze Done.
Programming Done.
Verify OK.
hpplication running

W[ ] Build £ command  Find in Files 7 |EN | '|J

| Sutput Window
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And have fun:

Multi-threaded TTY

File TTY Transfer Help

= 10fx]

CCUB_T13_IncreaseDutyCycle();
CCUB_T13_DecreaseDutyCycle();

Direction OF Rotation = LEFT

Direction Of Rotation = RIGHT (default)
Back To Main Menu

N 7 =

your choice: ||

Port Baud Parity Data Bits Stop Bits W e Wl
ICOM1 LI I%DD LI INDne LI IB LI |1 LI IV Display Errars [T 1o Wi
[T CR=» CR/LF [T Mo Eve
Font... | Cornm Evernts.. | Flew Contral... | Timeouts... |  Autowrap I 1o St
=
1 Start_Motor();
2 Stop_Motor();
3 Show_Information();
+

o

4| >
todem Status Comm Status ;
1:Status message o
’]7 CT8 T DSE [T RING I RLSD (CD) [~ CTE Hold [T ®OFFHold I~ T Char

[~ DER Hold [T ®OFF Sent  Tx Chars: ID
[T RLEDHold [T ECF Sent R Chars: IU

ulti-threaded TTY
File TTY Transfer Help

—1=2[X]

Fart Baud Parity D ata Bits Stop Bits I el Echa I Mo Reading

| EEEEA B R B LR R E =l =l DisplyEnors T Howiiting

[T CR=>CR/AF I MWoEvernts

Fart... | Comm Events... | Flow Contral... | Timeouts... | ¥ Autowrap o e i
way= RIGHT,. Speed= 4328 [rpml. Shunt Uoltage= 273 mU,. DutyCycle= 58 =
way= RIGHT, Speed= 4328 [rpm]. Shunt Uoltage= 249 ml, DutyCycle= 58
way= RIGHT,. Speed= 4328 [rpml. Shunt Uoltage= 251 mU, DutyCycle= 58
way= RIGHT,. Speed= 4328 [rpml. Shunt Uoltage= 224 mU, DutyCycle= 58
way= RIGHT,. Speed= 4328 [rpml. Shunt Uoltage= 251 mU, DutyCycle= 58
way= RIGHT,. Speed= 4328 [rpml. Shunt Uoltage= 255 mU, DutyCycle= 58
way= RIGHT,. Speed= 4328 [rpml. Shunt Uoltage= 247 mU, DutyCycle= 58
way= RIGHT,. Speed= 4328 [rpml. Shunt Uoltage= 281 mU, DutyCycle= 5@
way= RIGHT, Speed= 4328 [rpml. Shunt Voltage= 245 mU, DutyCycle= 5@
way= RIGHT,. Speed= 4268 [rpml. Shunt Uoltage= 248 mU, DutyCycle= 58
way= RIGHT, Speed= 4328 [rpml. Shunt Voltage= 238 mU, DutyCycle= 5@
way= RIGHT,. Speed= 4328 [rpml, Shunt Uoltagle= 259 mU, DutyCycle= 58
way= RIGHT, Speed= 4328 [rpml. Shunt Voltage= 241 mU, DutyCycle= 58
way= RIGHT,. Speed= 4328 [rpml. Shunt Uoltage= 242 mU, DutyCycle= 58
way= RIGHT, Speed= 4328 [rpml. Shunt Voltage= 261 mU, DutyCycle= 58
way= RIGHT,. Speed= 4328 [rpml. Shunt Uoltage= 247 mU, DutyCycle= 58
way= LEFT. Speed= 8 [rpml. Shunt Voltage= 444 ml, DutyCycle= 58
way= LEFT, Speed= 128 [rpml. Shunt Uoltage= 398 mU,. DutyCycle= 58
way= LEFT. Speed= 1928 [rpml. Shunt Uoltage= 353 mU, DutyCycle= 58
way= LEFT. Speed= 2648 [rpml. Shunt Uoltage= 328 mU,. DutyCycle= 58
way= LEFT. Speed= 3868 [rpml. Shunt Uoltage= 278 mU, DutyCycle= 58
way= LEFT. Speed= 3548 [rpml. Shunt Uoltage= 261 mU, DutyCycle= 58
way= LEFT. Speed= 3848 [rpm]l. Shunt Voltage= 265 mU, DutyCycle= 58
way= LEFT. Speed= 4828 [rpml. Shunt Uoltage= 275 mU, DutyCycle= 58
way= LEFT. Speed= 4148 [rpm]l, Shunt Uoltage= 234 mU, DutyCycle= 58
way= LEFT. Speed= 42808 [rpml. Shunt Uoltage= 25%4 mU, DutyCycle= 58
way= LEFT. Speed= 42608 [rpm]l., Shunt VUoltage= 238 mU, DutyCycle= 58
way= LEFT. Speed= 4268 [rpml. Shunt Uoltage= 255 mU, DutyCycle= 58
way= LEFT. Speed= 43208 [rpm]l. Shunt Uoltage= 233 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpml. Shunt Uoltage= 233 mU,. DutyCycle= 58
way= LEFT. Speed= 43208 [rpm]l. Shunt Uoltage= 248 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpml. Shunt Uoltage= 233 mU,. DutyCycle= 58
way= LEFT. Speed= 4328 [rpm]l. Shunt Uoltage= 246 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpml. Shunt Uoltage= 258 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpm]l. Shunt Uoltage= 245 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpml. Shunt Uoltage= 217 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [vpm]l. Shunt Usltage= 246 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpml. Shunt Uoltage= 234 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [vpm]l. Shunt Usltage= 248 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpml. Shunt Uoltage= 226 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpml. Shunt Uoltage= 222 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpml. Shunt Uoltage= 245 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpm]., Shunt Uoltage= 235 mU, DutyCycle= 58
way= LEFT. Speed= 4328 [rpml. Shunt Uoltage= 258 mU, DutyCycle= 58
way= LEFH b
a4 I I »
Modem Statu: Comm Statu T ;I
(IV CTs [T DSR [~ RING ™ RLSD(CO] || CTSHold [~ ®OFF Hold [~ T Char p oy
[T DSRHold [ =OFF Sert T Chars: IU
[~ RLSDHold [T EOF Sert R Ehals:lﬂ LI
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Product Summary:
@Adobe Reader - [BTS7960.pdf] R |E |§|
l@File Edit Wiew Document Tools Window  Help == x|
IPASAN o -@IQR[ODOHemw -e/lK 4 b o 0]
4
Product Summar
nary | BTS 7960B
The BTS 7960 is a fully integrated high current half P-TO-263-7 —

l Pages\l Layers\l Signatures \! Bookmarks

bridge for motor drive applications. It is part of the
NovalithIC™ family containing one p-channel highside
MOSFET and one n-channel lowside MOSFET with an
integrated driver IC in one package. Due to the p-channel
highside switch the need for a charge pump is eliminated
thus minimizing EMI. Interfacing to a microcontroller is
made easy by the integrated driver IC which features
logic level inputs, diagnosis with current sense, slew rate
adjustment, dead time generation and protection against
overtemperature, overvoltage, undervoltage,
overcurrent and short circuit.

The BTS 7960 provides a cost optimized solution for
protected high current PWM motor drives with very low
board space consumption.

Basic Features

imtmiman Af hia A0 Ay A AC oM
8,15 11,58n ﬁ

BTS 7960P
P-TO-220-7

[l 4 30 (b MO
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Block Diagram:

Adobe Reader - [BTS7960_v1.0_2004-11-30.pdf] = |E |§|
'ﬁ File Edit “iew Document Tools ‘Window Help — =] x|

PES@eMi0m @ QD 0Jeax -o]ikd b H| o o]

G
2 BTS 7960 HS base-chip
?; L 1vs -
|_
’; >
2 (=
o L
?g. Top-chip
|z I
E IN [] Gate Driver [ jouT
Dead Time Gen
Slew Rate Ad,. .
INH [] UV Shut Down s
OV Lock Out L
SR [] Current Lim. I:
Diagnosis —
IS [] Current Sense
[ JGND
@] seexsesin 4| | _’|;I
[ d__ 208 B PO O [ H T
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Terms:

'ﬁFiIe Edit “iew Document Too

@Adobe Reader - [BTS7960.pdf]

ls Window Help

_ 2| X]
=1

PAged v @A DHew: -o|lkKdb b0 o]
3
?; Vs Vs ll Iys _'{D(HS) VDS(HS}
3 ' >
8 hn Vs
a L]IN
g Vin
o Ik
g ——
o { JINH lout: It
= Vi, BTS 7960 ourf}———=
V. %
] <SR sk SD(LS) ouT
Ver
:" 1S
[lj's GND
Vis {1}
J""GND,"D(LS)
Yy YyYvyYy v
B i5x11,58in 9 | _>|;I
|14 4 508 SRR~ [UH HO
CAPCOM®6 Outputs | BTS 7960 #1 (Inputs) BTS 7960 #2 (Inputs) BTS 7960 #3 (Inputs)
CC60 IN (high/low-activated)
COUT60 INH (Inhibit)
CC61 IN (high/low-activated)
COUT61 INH (Inhibit)
CC62 IN (high/low-activated)
COUT62 INH (Inhibit)
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Pin Definitions and Functions:

_ =X
=R

;@Adobe Reader - [BTS7960.pdf]
'ﬁFiIe Edit Wiew Document Tools Window  Help

AN OkR-@ Q0 00e -e|ikK 4 b MO O
B
E 2.2 Pin Definitions and Functions
|| Pin Symbol /0 | Function
| GND - | Ground -
ol 2 IN I Input
§ Defines whether high- or lowside switch is activated
il 3 INH | [Inhibit
g When set to low device goes in sleep mode
1 48 ouT (o) Power output of the bridge
5 SR I Slew Rate
The slew rate of the power switches can be adjusted
by connecting a resistor between SR and GND
6 IS O Current Sense and Diagnosis
VS - Supply
Bold type: pin needs power wiring
Bi5x11,58in 9 | _>|;I
8 5 - I R < R+ IO H T

CAPCOM®6 Outputs | BTS 7960 #1 (Inputs) BTS 7960 #2 (Inputs) BTS 7960 #3 (Inputs)

CC60 IN (high/low-activated)

COUT60 INH (Inhibit)

CC61 IN (high/low-activated)

COUT61 INH (Inhibit)

CC62 IN (high/low-activated)

COUT62 INH (Inhibit)
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Note:
For further information, please refer to the BTS 7960 Data Sheet:

M adobe Reader - [BTS7960.pdf] i |E |§|
mFHB Edit “iew Document Tools Window Help — =] x|

PAcA® OD-@ Al e= -o llkdrH[oo

Ee Options v %
Data Sheet, Rev. 1.1, December 2004
[ Product Summary E

[ Basic Features
DY 1 Overview
[3% 1.1 Block Diagram

12 Terme BTS 7960

=Y 2 Pin Configuration

2.1 Pin Assi t . .
L N Assinmen _ High Current PN Half Bridge
[% 2.2 Pin Definitions and Functions i ™
[3% 3 Maximum Ratings NovalithlC
EH[ 4 Block Description and Characteristics 43 A, 7 mQ + 9 mQ

Pages‘ Layers‘ Signatures ‘ Bookmarks‘

[3% 4.1 Supply Characteristics
[ 4.2 Power Stages
3% 4.3 Protection Functions
B4 4.4 Control and Diagnostics
[ 5 Thermal Characteristics

=Y B Application

[ 6.1 Application Example

3% 6.2 Layout Considerations
(47 Package Qutlines P-TO-263-7
[0 8 Package Outlines P-TO-220-7
[(4 9 Revision History

Automotive Power

( Infineon

Nesver stop thinking.

1 ’I A §,15x 11,58 0n 1 r

G 1o BP0 [UH H o
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CAPCOMG6 Outputs | BTS7960 #1 (Inputs) | BTS 7960 #2 (Inputs) | BTS 7960 #3 (Inputs)

CC60 IN (high/low-activated)

COUT60 INH (Inhibit)

CC61 IN (high/low-activated)

COUT61 INH (Inhibit)

CC62 IN (high/low-activated)

COUT62 INH (Inhibit)

Note:
For further information, please refer to the 3-Phase Motor Driver BTS 7960 User Manual .

_@ Adobe Reader - [BTS7960B_um_v1 1 (2).pdf]

“X| File Edit View Document Tools Window Help
PAAN OB-@ Q-0 es33% - @ik db Moo

User Manual, V1.1, August 2008

3-Phase Motor Df#r \

F‘ages‘ Layers‘ Signatures‘ Bookmarks

Microconiroliers
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Never stop thinking

n 8,15 x 11,58 In 4 »
[ 14 4 10of16 PRlG O [0 H H o
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Board:
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CAPCOM®6 Outputs | BTS 7960 #1 (I nputs) BTS 7960 #2 (I nputs) BTS 7960 #3 (Inputs)

CC60 IN (high/low-activated)

COUT60 INH (Inhibit)

CC61 IN (high/low-activated)

COUT61 INH (Inhibit)

CC62 IN (high/low-activated)

COUT62 INH (Inhibit)

Application Note 279 V2.0, 2006-12



T AP16109
@l neon BLDC-Motor "Cookery-Book"

12.) ThanksTo

Ursula, Arno, Christian, Robert and Ronny for their support.
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13.) Feedback (XC164CM+BLDC):
Y our opinion, suggestions and/or criticisms:

Contact Details (this section may remain empty should you wish to offer
feedback anonymousdly):

If you have any suggestions please send this sheet back to:

email: mcdocu.comments@infineon.com
FAX: +43 (0) 4242 3020 5783
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