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New project: select XC164cm,



& DAYE - New Project |

16-Bit Microcontrollers | 8-Bit Microcontrollers |

; ; 4
L ExC1B4CS
i EHC1ETC

Create

Cancel

Pl

Help

4. 2 The project settings

& Project Settings

|™ ota-| 2.

"| System Clock | Global Settings | CPUCON1 # VECSEG | Notes |

— Controller Tupe

| Type | |XC164CM-BF40

| ROM Size |54 KEyte  ROM Type IFIash

ﬁdaﬁ. CPU Clack, |4|:| MHz W

— Main Source File

File name

ain Header File

MAIM.C

File riame {MAIN.H

— Compiler Settings
i+ Keil

™ Taszking

Memory Modet | SMALL

L

System clock




& Project Settings x|

General | k| Global Settings | CPUCOM1 / WVECSEG | Notes |
— PLL Operation Cantral [PLLCTRL]———— [~ Input Frequency
= Bypass PLL clock multiplisr; the ¥CO iz off fosc [MHz] IB'DDD
" Bypass PLL clack multiplier; the %CO i running ~ PLLYCD Band Control [PLLVE]

; ; fo YOO output frequency 100 .. 150 MHz
) YED clock wsed) input clock switched aff

" YCO output frequency 150 .. 200 MHz

f* VL0 clock used, input clock connected
{~ YC0 output frequency 200 .. 250 MHz

— PLL Input Divider [PLLIDI) — PLL Multiphzation Factar [FLLMLUL)
™y

[Ifin = fozc /2 v| fir [FHz] |4.DDD |rm =fin=30 |  fvco[MHz] [120.000
-

—PLL Output Divider [PLLODIY) — Clock Prescaler for Spetem [CPSYS]

[prll=fvu:o.f’3 "I fpll [FMHz] |4D.DDD ] ﬁfcpuﬂpllﬂ j fopu [MHz]  |40.000 ]

4. 3 PLE CAPCOM6
e R

@ Capture / Compare Unit 6 {CCUG)

o= @t | 2

._: Fir Eu:untru:ull Timer12| Timer13| ke Lalti Ehannell Ehannelsl Trap / Interupt Eu:untru:ull |Htermupts

— CCUG Disabled Flag [CCEDNS)

[F Enable module; the peripheral iz zupplied with the clock signal ]

"~ Dizable madule; the clock input of peripheral is dizabled

— Input Clock,

Input clock of the CCUE moduls [MHz] |4EI

fiL'E CC60. CC61. CC62. COUT60. COUT61. COUT62 Akt




JJEiIe Wiew Options Add-Ins Windows 7

|- D= ¢ Al=E 2

| @t - 2

Module Clack,

F
g8
B4

— Control of Pin CCE0 (P1L.0)
" Pin CCEO iz not used
" Use pin CCEO a3 input
* Use pin CCED a5 output

— Control of Pin CCET [P1L.2)
" Pin CCET iz not uged
" Usze pin CCE1 a3 input
+ Use pin CCB1 a5 output

— Cantrol of Pin CCE2 [P1L.4)
" Pin CCB2 iz nat used
" Usze pin CCE2 a3 input
* Use pin CCE2 as output

Timer12| Timer13| M ulti Channell Channelsl Trap ¢ Intermipt Contloll Intenuptsl Al | 14

— Control of Pin COUTEQ [PTL.1]
v Use pin COUTED a5 output

 Cantral of Pin COUTET [F1L.3]
[ Use pin COUTED a3 cutput

i~ Contral of Pin COUTE2 [P1L.5]
v Use pin COUTEZ as output

r Contral of Fin HCCEROSO [F1H.0)
[ Use pin HCCBPOSO as input

—Contral of Pin #CCEPOST [F1H.1)
[~ Use pin HCCEPOST as input

r— Control of Pin COUTEZ (F1L.E)
[~ Use pin COUTES as autput

r— Control of Pin BCCEPOS2 (P1H. 2]
[~ Use pin HOCBPOS2 az input

Commatnd Line |

Fi ' T12

| =C164CHM | C:AUserDatahjingsivwork \For) anetintelhesamplest T12_T13 AD_PECAT12_T13_AD_PEC.dav

& Capture / Compare Linit 6 (CCUG)

o8] @2 - 2

(1

kodule I:Icnckl Pin Control : Timer13| P ualti Ehannell Ehannelsl Trap ¢ Interupt Ecnntn:lll Intenuptsl 1 I *

— Input Selection [T12CLE] Timer 12 Start Control
Input selection Ifcpu 41 [Resolution: 0.025 ) j v [STt'|ar2tF-|rg]2 after initializatior

— Timer 12 Single Shat Contral

— Timer 12 Period [T12PR]

™ Enable single shot mode [T1255C) Period (] L oot J
~ T12 Operating kode [CTH) Period register [T12PR)  [0x07CF

" Edge aligned mode: count up

[ﬁ' Center aligned mode; count upddawn ] - Dead Time Contral

I'I Quil}
Diead time register [DTH] II:I:-:2E

E |nterupt Contral Dead time [E]

¥ Enable intermupt for T12 period match [EMT12PM] ]

M,

[™ Enable intermpt for T12 ane match [EMT120M)

JiC B 5N TE
1E$¢ compare mode 3, T12 modulation, deadtime generation, duty cycle=50%,



PLHAE 0 Ay 1

& Configure CCUG Channel 0

|| @tz - 2

—Made Selection far Capture / Compare Channel O [MSELED]

{~ Dizable capture and compare modes

" Compare mode 1 [use pin CCED as output]

{~ Compare mode 2 [use pin COUTED az output)

[ﬁ' Compare mode 3 [uze ping CCB0 and COUTED az output] ]

= Tenbla ranictar marbira raeds 1 T mis CEEM 2 e

CC60 B

& Configure CCUG Channel 0

o8| @ta - 2

Mode Selection i Modulation Contral for CCR0 I b odulation Cantrol for EEILITEEII Comtral I

T12 Modulation Control for CCEO — T13 Modulation Caontral for CCEO
[ [+ Enablz T12 rodulation for CCEO [T12MO0EMN) ] [~ Enable T13 rodulation for CCEO [T13MODEMN)
— Pazzive State Select [CCEOPS] — Multi-Channel Contral for CCEO [MCMPS]
o The compare output CCED drives passive lewvel - 5
v whie CCBOST is D ] {+ Set the CCED output to the pazsive state
The compare output CCEQD drives passive level r The CCEN autput carn deliver the P aenerated
while CCEOST iz "1 B T2 T 3
— Trap Control for CCEO — Compare Output Contral for CCBO [PSL)
r Enable the trap functionality of the output pin [ % The passive level of CCED output is '0 ]
CCED [TRPEM]
" The passive level of CCRO output iz 1"

COUT60 it &

& Configure CCUG Channel 0

E=EK]

Mode Seleu:tiu:unl b edulation Contral for CCEO | Modulation Control for COUTED I Eu:untru:ull

— T12 Modulation Control for COUTE0———— — T13 Madulation Cantral for COUT &0
v .
Enable T12 modulation for COUTED .
§ v (T12MODEN] ] [~ Enable T13 modulation for COUTED [T13MODEM]
— Pazzive State Select [COUTEOPS] — Multi-Channel Control for COUTED [MCMPS]
The compare output COUTED drives passive level % Set the COUTED output to the passive state

while CCEOST iz '0°
[ < The compare output COUTED drives passive level I The EOWUTEDN autput can deliver the Fradh

while CCEOST iz ' generated by T12 or T13

— Trap Control for COUT &0 — Compare Qutput Control for COUTEQD [PSL]
[ﬁ' The pazzive level of COUTED output iz '0°

r Enable the trap functionality of the output pin
COUTED [TRPEM]

{ The passive level of COUTED output is 1"

iy 78 LU S SRR I T P



& Configure CCUG Channel 0

|ps @ta - 72|

—Dead Time Control

L [+ Enable dead time generation [DTEQ] J

— Dty Cycle

Fequired duty cucle [3] |5|:|_|:||j
Real duty cycle [%] IEEI.EII:I

Compare register
[CCU6_CCEOSR) [0x03E 8

— Interrupt Control

r Generate inkerrupt in compare mode IF a compare match haz been detected while T12 1z counting up,
aor in capture mode if a rizing edge haz been detected at the pin CCED [EMCCEOR]

r Generate interrupt in compare mode if a compare match haz been detected while T12 iz counting down,
aor in capture mode if a faling edge has been detected at the pin CCED [EMCCEOF)

WIE 1. 2 Ko EAHE.
fic & b, 7E Trap/Interrupt B[]

@ Capture / Compare Unit 6 (CCUG)

?

EEE

Module Clock I Fin I:::untrcull Timner 1 2| Tirner 13' kALl Ehannell Chanrels i Trap ¢ Interupt Contral Interrupts

— Control of pin HCTRAP [F1L.7]

[T Usze pin HCTRAP as input

Trap Pin Control [TRPPEM]
{* A hap can anly be generated by S by zetting bit TRPF

£ & bap can be generated by St on by $ETRAR =01

— Trap Mode Contral [TRPMOTRPRMT]

% The trap state is left when a zero-match of T12 [while counting up] i detected [spnchronization ta T12)
i~ The trap state iz left when a zero-match of T13 is detected [synchronization ba 713

" The trap state iz left immediately withaut any sprchonization ko T12 ar T13

— Trap Mode Contral [TRPR 2]

{* Bit TRFF iz automatically cleared by HW [according to TRFPEM, TRPMO and TRFM1)
i~ The trap state can be left a2 z0on az bit TRPF iz reset by 5% [according to TRPPEM, TRPMO and TRPR1)

— Trap Intermupt Contral

[~ Enable krap interpt [ENTRFF)

Enable T12 node

[nerrupt Contral and Inerrupt Hode Pointer Configuration

[ |nterrupt Configuration | ]




& Configure CCUG Channel 0

— Interrupt Contral

[ Enable other intermupts 4 node 10 [IE] [ ¥ Enable T12 intermupts / node 12 [IE] ]

[~ Enable emergency interrupts £ node 11 IE] [ Enable T13 intermupts £ node |3 [IE]

— Interrupt Mode Pointer far Channel O [nterrupts [IMPCCED]

Mode selection IInterrupt node |2 iz selected j

— Interrupt Hade Painter far Channel 1 [nterupts (INPCCE]

Mode selection IInterrupt node |2 iz selected j

— Intarmnt Mlade Printer far Channel 2 Tabarmonks ITIMPCTRE2

R EBCE . B CCUG 12 INT H Wy W AT U B Ao i eas b o IR FROL S g4l )

@ Capture / Compare Unit 6 {(CCUG)

E=EE

Module Clock | Pin Contral | 712 | 713 | MultiCh. | Channels | TrapdNT |

| Irit. E:-:tensiu:unl FEC I ﬂ

Group [ |Gruup 1 |Gruup 2 |Gruup 3 Level 0 [hon interupting]
Level 15 [CCUR 12 INT J

Level 14

Lewvel 13
Level 12
Level 11
Lewvel 10
Level 9
Level 8
Level 7
Level B
Level B
Level 4
Level 3
Level 2

1E functions TL[f, #EFE CCU6 vInit, A% ccub.c L1

@ Capture / Compare Unit & (CCUG)

E=EE

Tirner 13 I Fulti Channel I Channels I Trap / Interupt Cantral | Inkerrupks I |nt. Extenzion I PEC F
ritialization Function = Source File
¥ |CCUB_winit File name |cCuse
-
— Function Libram [Part 1] — Furnction Libran [Part 2]

I |CCUE sStartTmr
™ |CCUE +StopT

|- CCUE wResetTrmr
MR WS & rrPerind

5. %Uﬁﬁ DAVE 4 AR

CCUE_viNadelD
CCUE_witadel

CCUGE_viModel2
CrIE wibladsl 2

<717



& DAvE

”Eile Wiew Options Add-Ins Windows 7

Emulator Interface (OCE)

DAvE's working, please wi

6. & AR
6. 1 ‘Ei uVision LRI
Wse UA F2P IR 2 i TRESCH b 2 I keil EIRRHT dpt SCPFE, XGHBEN keil I35, 2H—
KIBEN keil AT E : project—options for target ‘target 17. U1 K Fs:
Options for Target ‘Target 1* ' il

Device | TargetListingI C166 | EC++ | &166 | L166 Locate | L166 Misc | Debug | Utilties |

Select Folder for Objects... | Mame of Executable: I-‘*\DC

% Create Executable: WADC

¥ Debug Information ¥ Erowse Information

i Create HEX File  HEX Farmat: |HE%-336 [H167) =l ] Start: | End: |

T FLASH Fill Byte: | Offset: |

" Create Library: S&DC.LIB [~ Create Batch File

6. 2 Main.c
5N while(1);

void main(void)

{
// USER CODE BEGIN (Main,2)

// USER CODE END

MAIN_ vInit();

// USER CODE BEGIN (Main,4)
while(1); // %511 while(1).

// USER CODE END,
6. 3 FIFET ) SPWM_VVVE.h, SPWM VVVF.c SCAE#% U335 H e ke




KT spwm AEBUH K135 W15 2 Y SPWM_VVVE.C SEIL .

6. 4 I H TN SPWM_VVVFE.C.,

| Project iarkspace

Txl

Elﬁ Target 1
El-£5 Dave Files
e [#] Start_vz.aee

- [#] MAIN.C
- [#] CCUe.C
f\a User Files j

A as

HILSE B % $E Add Files to Group “User Files”

Add Files to Group "User Files® E ﬂil
Laok in: | 23 SPwh_with_VF <] « @k B
CCUB.C
Add

File narne: |5Pwr«|_ww

j Claze |

Filez af type: IE Source file [*.c]

AN SE Ja ek pros

[Project warkspace

Elﬁ Targek 1
El-£9 Dave Files

M- [#] cus.C

[ Ela User Files ]

- [F] SPWM_vE.C

6. 3 Mainh

WX e SPWM_VVVE.h i H
// USER CODE BEGIN (MAIN_Header,10)

#include "SPWM_VVVF.h"
// USER CODE END

6. 4 CCUé6.c

5 T12 SE I s in 74 VVVE MG RE
void CCU6_viNodel2(void) interrupt CCU6_Nodel2 INT

{
// USER CODE BEGIN (Nodel2,2)

// USER CODE END



if(CCU6_IS & 0x0080) //if CCU6 IS T12PM
{

// timer T12 period match detection

// USER CODE BEGIN (Nodel2,19)
SPWM_VVVF();

// USER CODE END

CCU6_ISR = 0x0080; // clear flag CCU6 IS T12PM

}
}+ // End of function CCU6_viNodel2

7. YmiE
it

bRt AT gm it de . WA AT E S, H 2P0 Errors found.’s

8. T#
I H memtool FAFKE L 112 B 1) h86 SCAF N EIH A ML 47T memtool #AF:, sy s
Targe—Change, %+ XC164CM-8F. Ftifilil -

i Select Target Configuration ﬁl

LastUsed Brawse |

Folder to browse ;

C:5Program Fileshnfineon'temtooldh T argetsh, j |
Filez in falder : W Show descriptions
E azy Kit with %C164CH-4F Senes -

Eazy Kit with =C164CH-8F Series

E azy Kit with #C1B4C5-16F [AC step or newer]
Eazy Kit with =C164C5-32F

E azy Kit with ®C164C5-8F [AC step ar newer]
Eazy Kit with =C167CI-32F

FMCE with %CB6E-2F [BB-Step and newer]
MCE with %CE866-4F [EB-Step and niewer]
MCE with =CB36,/888-6F

MCE with *C336,/888-8F

TriBoard with TCT11E61

TriBoard with TC1162

TriBoard with TC1163

TriBoard with TC1164 hd

Default | Hew | Copy | Edit | Hemowve |

] 4 I Cancel | Help l
4

s OK H B4 R XA



. Infineon - Memtool on Generic Target with XC161C1/164C5/167CI-16F {AC step or newer) (internal — |E||

File Target Dewvice Log Help

—File: —FLASHAQTP - temomy Device
|‘I 28 KBuyte on-chip Pragram FLASH [hot ready] j ¥ Enable
Dzl | #0:  (w00CO0000 - OWODCOTFFF (BK) Femave Al | Erzse.. |
#1: 0x00C02000 - 0=200C03FFF (8K)
#2: 0x00C04000 - 0400COSFFF [BK)
SelectAl | #3.  (»00C06000 - DWO0COFFFF (3K) Remave Sel. | Fragram |
#4: (0x00C05000 - O400COFFFF [32K)
Add Sel. 55 | HE: 0:00C710000 - 0200CTFFFF  (B4K) Werify |
Savels .. | Fratect ... |
Fead | State .. |
Edit o | sewp |

* .. Sector is pratected

—
o
=

- -
I n fl n e 0 n Conhect | ITarget not connected Help | Esit |

sl ‘connect” HMATIEMIERL . WML G, $%MUNT open file... —select all—add
sel.>>¥4 h86 LR IN B AT IUMEF, SR 5L+ Erase...” A’ Program’ BEAT#2FR . dnfe. WG
Fin] i Verify HEAT R B

1
+

Measure P3--- Pa--- P& - -
value
status

uto
250 KE 2.5 Edge Positive
¥1=-50.0004 ms AX=00p
2= -50.0004 ms 1iaK= --

ff: SPWM_VVVF.C SZHL

SPWM_VVVE.c
> SIN#
AL 0-90 BE) SIN %, XN T 0— Ox7Fff o H1T SIN REUIX AR, HoAth % bR ER
— NGRS A

const unsigned int sin TABLE[250];  // SIN 3
unsigned char Get F Command(); // SRS E o BIFEH 0 R AF e e

unsigned int UVW_Cal(unsigned int index); // F4l G BRAE], FH 0-90 X Y i
SIN s vH AL AR BRI SINA{E, IFARHE V/F thZef3 2060 W (1) Edls PWM LA .

PWM P15 5 V/F ¥ .



100%

MODULATION DEPTH 50%
% - -
PHASE NEUTRAL
0% 60% - =
MODULATION DEPTH S%

40%
U_Phase = Neutral + A * Sin[0 ° -360° ]
o A SRR V/F 2045 2 AR R B2 1T DE O E SX I AR AR . Neutral 44k,

comp_temp = (long)(((long)sin TABLE[index] * (long)VF_Mul F >> 16) + 0x7{ff) *
(long)Neutral >> 16;
Horp
® Neutral & 1/2 T12 JA3HH.
® VFE Mul F WS V/F £ f 2 girkan 545 2 (K] PWM IR
JE.
» SPWM_VVVF(void)
T A
static float u_index = 0,v_index = 333,w_index = 667,
/5 T R
static unsigned int Tu,Tv,Tw;
/A EIE I LA
static float step;
S
unsigned int F_OUT = 200; // i th Mg

K
1B 10k, fE— A IEFZR T 1000 51

/[ n={(1/F_out)/(1/F _carry)}; =>»n=F carry/F OUT;
//'step =1000/n=F _OUT/10;

step=(float ) F OUT /10 ;

HH PWM 545

CCU6_CC60SR = Tu;
CCU6_CC61SR =Tv;
CCU6 CC62SR = Tw;

CCU6_vEnableShadowTransfer CCU6_TIMER_12();



