PERFORM

WeRA 16 f/FEX. PWM £(IEZF pnosieL v 1.0

Copyright © 2009-2010 Cypress Semiconductor Corporation. All Rights Reserved.

PSoC® APT ( )
oC® B FhEss (FH Sl A
L3/ HF Bl CT L SC 33 RAM i 1/0)
CY8C21/22x45. CY8C28x45. CY8C28xxx. CYSCTMA30xx
16-bit 2 0 0 116 0 2

THEEAR I EE 48 MHz
£ P ARG 1455 sAR R A5 L5 A R _E T fd A B 151

B Ay 8 AL kAL 16 A7 H kb g gy (PWM) , PN PSoC bk

B FIBEIX T RESE O fE— MU e, SR PR R X 0 i 1 3

B OANHAMEERS A 1 (PHD FIAIAL 2 (PH2) Syt PWM AR s 5 (R 04T IR
B AR L

W ORI ZE R ]

B X AEERS K ARA, 1 (PHL) FUAEAL 2 (PH2) 45 hil2e kK 7

B P Rk 2k IhEE

|

|

WasHA 16 A7FEX PWM FH P BEEe (PWMDBLGL) J& PWM16 FH P BEBRFME5HAR . PWMDB16L SRR EUF- Bk
LD, IFSE T LR, B R 2 il A DR . kit o8 SE TR T & O SEIX R 2B AR S A T G R ) 3]
LR ok o 58 PERNAR 0 SEIXC R 2 it ) A AN AT 5 45 5 LU S5 SR A5 A0A AT [ PR RT G R L I TH)
AIPEX AR A A N, SEXARFUAE IR AN SORARGE 1 ARG 2 S S S P IEARK . T RAM
ZAVEP LR PP UL R G S JAA PR AT LUSEARAL 1 AOAIAL 2 B A5 5 6 ey 22 A0 | B 11 L
LA 4 mfi it i e T RUR R IBTEA T R, (ESCAE PWMOARAL 1 (5 S BT PIM BEERAR )2
{5 LEH AN 1) T A R

Cypress Semiconductor Corporation e 198 Champion Court San Jose, CA 95134-1709 . 408-943-2600
Document Number: 001-65731 Rev. *k Revised December 3, 2010



§

=4 CYPRESS Enhanced 16-Bit Dead Band PWM
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Equation 1
OutputPeriod = PeriodValue +1
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AL 2005 S S S R
Equation 2

PulseWidthValue +1
PeriodvValue +1

DutyCycle =

Up SR fok et o8 RERCELAT S5, U s A PR R v o KR TR AR RV R . 2 B NI A A2 A TP RN
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W 7E R BT, CRARAL 1 AR S EALSAR
B\ Controll ZFf£#%f “ ZEMFIE 7 (Lskh 3 ASE F{E .
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Equation 3
DeadTime = ClockPeriodx (DeadTime +1)
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gt

SRR TRME I 24, v LUl IS # M gn A SN AE IS AT I A APT

BEIX AR [F] 2057 15 AN BB N i ST, AN 1 AR 2 i R ERAEAR Y. BefE S RO AAr 1 A
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PERFOR
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B CHNZ AR BEE S R . S IR APk B G A b B Th e ) LR AR H
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Table 1.  PWMDBI6L BLyiFIAS i H S ik

24 FAFAERE HAE BRAE HA
FOutput .y 5.0V 1 48 MHz Hy A4 241 MHz
3.3V I 24 MHz AR gh 122 MHz
AP B

1 il R R i, R SRS fEm R 12 Mz DL
2. PSoC FEHRIELETEPS 24 MHz. 3.3V B4,

BE

PWMDBI6L FI* BESk 1 FE P B 5 4
SHRBIR

A

PWMDB16L UM [ 8m] DA Z2 AN s vh i — AN fit . 05 T/0 S geny H T8 I Bidian NI 42 2 758
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o 24V2) | i PSoC At A v Fi8 g A I RPN o AEABTER HR A SNSRI R, kIR B R
J&E AT BRI AR A Y S PRAT R N TRD 2D
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BB E) 22
WS HOT T BRI, BRI S N PSoC AR 25 A7 2% MR N HEA T IE MR E . AU IE A
B AR FE DL R P 250 o -
BB FE i
5 SysClk [[5 W BAE AT 24 MHz (SysClk) £e3d /0 Jal 5 22 43 45T i 2E H R ik i

P, fltn. VC1, VC2, VC3 (24 VC3 M SysClk ZKZFNIF) . 32 KHz, VAMIET
SysClk JRIIET PSoC R, AERA= I e Ik it o A P M A R A AR PIA T 1 A 1) [

piZ: X (c

5 SysClk#2 [F]2P BRAEFT SEAIE N 48 MHz (Fef)ifii, EFTA IasiaRply 1 D, ik
AT CLE ] TAEfA LT 48 MHz (SysClk*2) [t

E#: SysClk TEFEE 24 MHz (SysClk/1) Wb . BEAR MG A LR R, B3t T

f RGN A G AR I i) oK A SRR BRI, T PR A S 0 R
He EFTHE DAERECE RS RAE R T 24 Mhz BT, — @ BFH Itk
T, TMAEA$ VCl. VC2. VC3 sRErFAth,

AL FEIESE 48 MHz (SysClk*2) AL, FERGEAFDPMANAME. — 8ok, R
AR AL R TR TS0 1A I — P I A A P B I S FE R MR {5 AR PR FH
PR HIRAAT B

PWM ¥ 7
BEEIESHA, o)t 2 BRI BRI A AEH] 48 MHz I N BRI BRI, TT s 2
BB R I 7 R

LGS L

WS EC A & A SN . BEE M), R A4 PWMDB16L_CONTROLO_REG 1) Bit[0] H
AN 1, A&fik PIM . #F MultiShot[3:0] ASEFZ, | PWMDBI6L Y7tk i Figfr. &
P Z U, PWM R ] DU A fd A

N R P g FE e

I FHRE g fEs 1 (APT) IRV AT BB () — B e it MM e vt A 5% RES SR S v 0 1) A B A
Yoo AATHERADREBURIE D, DL ESCIE PR BERI A 5 .

FEUOBCE FH PR, #82s HA L — S AR . BRIANTSIL R, PSoC Designer 43 A& & T H btk H

PR 26— /NS 43 i PWMDB16L 1o AR AE B 5O 55 A bR RSB U AT R — (. 0 EC I SE 61 42

RSN ERAN2 R BB R BB B S IS NI, ELL T B0 RS2l 2 R4 5 hy

PWMDB16L,

Note (EIXHL, WiFEFrEH B APT TF—FE, A F1 X ZFAE8s T LU A APT pRECK
Mo WERAARETE A A X M, WRHR B TTERAARE A X PE. b G558
R RS SRR SRR H Ik EE, H PSoC Designer 1.0 RRE CUsmbilff LIS . C Wik
PREBNEGIL ISR . VL gniE S R A SR PR AR T S IR — SRS . BLAR LB PR APT BR
BT LURE A X RS, (HRETERIE TR R 2t .
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PWMDB16L_Start

LR
[ B Jd Y Bk v 56 B2 ) @i AN AL DX R AE s PSoC BiHR . PWM J )25 A7 s i 3 2 o B ds 2 424, JFR 3l
PWM16 ke RIATTAGM A i, W Bl 2 Tk 4.

C JRA:
void PWMDB16L_Start(void);

IC%:
Icall PWMDB16L Start
¥
o
iR [BI{E «
c
BllYEH -
B APT — Ik IR **,
PWMDB16L_Stop
Vi -
5 PWMDB16L PSoC #itk,

C EH.
void PWMDB16L_Stop(void);

ICoRIEFF:
Icall PWMDB16L_Stop

BH
*®

R [FH:
P/

RIfER:

WEZH APT — 5 ISk B s
PWMDB16L_Enablelnt
ViR«

Ja A TR

C JRH&.
void PWMDB16L_Enablelnt(void);

ICORTEFF
Icall PWMDB16L_Enablelnt
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RIfEM:

WS APT IR ITE R **.

PWMDB16L_Disablelnt

LR

S8 R SR AT

C JRE.

void PWMDB16L Disablelnt(void);

LTS

Icall PWMDB16L_Disablelnt

4.

7

AR
o

BIfER:

WS APT — TSR IER **.

PWMDB16L_WritePeriod

LR

R WIEE N PWMDB16L & 1 27 47 5%,

C JRAL:

void PWMDB16L_WritePeriod(WORD wPeriod);

TCHRFEFP:

mov A, [wPeriod+1]
mov X, [wPeriod]
Icall PWMDB16L_WritePeriod

¥

Enhanced 16-Bit Dead Band PWM

wPeriod fHIVEREN 0 & 21 -1, MSB fL#BH| X ZF/73e, LSB AL Enas.

R [FH:
P/

RIfEM:

HZ APT IR ITE R **.
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PWMDB16L WritePulseWidth

YR
kb 5 A SO\ PWM ik o JEE 2547 2
C JER,
void PWMDB16L WritePulseWidth(WORD wPulseWidth);

ICORTEFF

mov A, [wPulseWidth+1]

mov X, [wPulseWidth]

Icall PWMDB16L_WritePulseWidth

SH.

wPulseWidth Rkt S8 REAE. ARUEIEH N ZF 2 HWIME. MSB f£i% %] X 5frds, LSB f£id 2 R n+s.
AR

P
B

WM APT — 5 FF SR I ks
PWMDB16L_WriteDeadTime
Ui :
OS50 fH DeadTime[2:0] E A Controll ZFA7#s(l) “ FEW] 7 7.

C JRA.:
void PWMDB16L_WriteDeadTime(BYTE bDeadTime);

TCHRIEFF
mov A, [bDeadTime]
Icall PWMDB16L_WriteDeadTime

28
bDeadTime J4R] LLBCEALIAIRME. HRUATEHE Y 0 & 7. (A3 2.
18 i

0 TCHE I [H]

1 FERFTA Ny 1 AN 4
2 BERS ), 2 AR
3 PRI A 4 AR
4 FERFTA) g 8 AN 4
5 FERS AR 16 AN g
6 FERSE) Ry 32 ASBEHLA b
7 FERF] N 64 AMERLA 4
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R [AME
"
BI{ER:
WHZ APT — 5 TP Sk IR R ok,

PWMDB16L_TriggerMultiShot
VLA
%WE PWMDBI6L “ JGMH 7 {7k i%E PWMDB16L CONTROLO REG. H[#) bit[0]

Note ¥4 Zfilk Zfraeia B AAEZ(ENT, PWDB16L JH A Bidessidt A PPG (Wl gwfefikah Az 28) ki, 1
E iR, S ikeh. R R (R “EN” fEBN 1), A RERE kb
.

C JRZY:
void PWMDB16L_TriggerMultiShot(void);

ICERIEFF:
Icall PWMDB16L_TriggerMultiShot
24
I
A EIV-F
o
BIYEM:
HZ APT — 15 TF SRk HIVE R sk,

PWMDB16L_SetTrigMode
Vi
BEE PWM B & A5 SWT B¢ PWMDB16L CONTROLO REG. ¥ Bit[1]

C JRA:
void PWMDB16L_SetTrigMode(BYTE bSWTMode);

LTS
mov A, [bSWTMode]
Icall PWMDB16L_SetTrigMode

S
HE4 U=k i
TRIGMODE SOFTWARE DISABLE 0 25 P AR A firh R A5
TRIGMODE SOFTWARE ENABLE 1 St FH A8 i A A =
R [FI{E:

x
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BI{EA:
WHZ APT — 5 TP SRR = ok,

PWMDB16L_SetEdgeAlign
Vi
PEE PWM ¥t 54E5: NPS Bf PWMDB16L CONTROLO REG. "if#) Bit[3]

C JRZY:
void PWMDB16L_SetEdgeAlign(BYTE bEdgeAlign);

ICoRIESF:
mov A, [bEdgeAlign]
Icall PWMDB16L_SetEdgeAlign

¥
fe4 A i BA
EDGEALIGN DISABLE 0 IEH L
EDGEALIGN ENABLE 1 SR, 0 LA HORs SEIR AN N B . 4] 48 MHz IR A B i)
fF, A DAIE FH b 5 v AR B v ) o) R
AL
o
BIfE:

WS APT — TSR IER **.

PWMDB16L_WriteMultiShotCounter

ViR
L il 2 VB0 ——MULTI _SHOT[3:0] B% PWMDBL6L, CONTROL1 REG. W[ Bit[7:4]—— B ALk
TS A Ao

C JRAEL,

void PWMDB16L WriteMultiShotCounter(BYTE bMultiShotCounter);

ICHRERF:

mov A, [bMultiShotCounter]
Icall PWMDB16L_WriteMultiShotCounter

ZH:

LR EERET DY 0 2 15 JF Hatkas 3 2 s h
SAEINER

P
RIYER:

HSH APT IR **.
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PWMDB16L_wReadPulseWidth

ViR«
BEEL PWM bk 58 B 25 A7 %
C JEE,
BYTE PWMDB16L_wReadPulseWidth(void);

ICORTEFF

Icall PWMDB16L_wReadPulseWidth
mov [wPulseWidth], X

mov [wPulseWidth+1], A

SH.

P
pACIER

ok G JEE AR Ak A7 AE K o 08 JEE R A A, PR [P R R INER A X A AR
BIYEA:

B APT — Ik IR **,
PWMDB16L_ClearInt
Vi

J3 UM 35 BR AR AL EE A kT

C JR#E:
void PWMDB16L_ClearInt(void);

-
Icall PWMDB16L_Clearint
24
P
AR
"

BI{EA:
WHZ APT — 5P SRR = ok,
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] YR ARG 7 51

ERGIF, C FVCgARRY 2 ] xS v oe RAE R Tl B E e . o il B A AN LE B E A S A A 2= —,
K EFAEAS i NEFFUET, B E b il v B A I & i vh 5. VEGRREIP AL C V8 5 G B w30 1o 4 ] P11 o
FWSHALME] A T QUAEHERR) RO B APT fIPkEfRE. 2476 PWMDBL16. h (A&

#ipragma fascall AN, C iES9iEasait “INT” ZBEN FHHLE], A S EHEANHEF .

TSR APT A (I R 2

; Function: GenerateFetDrive

; Description:

; This sample shows how to generate 20% under-lapped output signals.
; The clock selected should be 30 times the required period.

include "PWMDB16L.inc" ; include the PWMDB16L APl include file
GenerateFetDrive:
mov A, 29 ; set the period to be 30 counts of the clock

mov X, 0

Icall PWMDB16L WritePeriod

mov A, 14 ; set the pulse width to create 50% duty cycle
mov X, 0

Icall PWMDB16L WritePulseWidth
mov A, 2 ; set the dead time to 20% -> (15*0.2)-1

Icall PWMDB16L WriteDeadTime

Icall PWMDB16L Disablelnt ; ensure that interrupts are disabled

Icall PWMDB16L_Start ; start the PWMDB16L - counter will start to
ret

Al —fRIGH C BT ERRN:

/* include the PWMDB16L APl header file */

#include "PWMDB16L._h"

/* function prototype */

void GenerateFetDrive(void);

/* Generate Fet drive function*/

void GenerateFetDrive(void)

{
/* set period to 30 clocks */
PWMDB16L_WritePeriod(29);
/* set pulse width to generate a 50% duty cycle */
PWMDB16L_WritePulseWidth(14);
/* set dead time to 20% -> (15*0.2)-1 */
PWMDB16L_WriteDeadTime(2);
/* start the PWM16L! */
PWMDB16L_Start();
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LB F A4

WAL A A7 A0t PWMDBI6L I BB AT ME I S E AL B E . N SCP RS o T B R e i, BLkE
AR S BRI ] 2 ih . WA AT S A AE R BRI C ¥ 5 RN G i 5 1 1 S0 ft
R84 “.h” H “ine” [3CrF) HoE X

Table 2.  PWMDB16L_FUNC_REG

K / AL 7 6 5 4 3 2 1 0
MSB 0 0 1 PEXAEFR A B AR 0 1 1
*
LSB REEFEXAE 0 0 0 0 0 1 1
EEZ AR ]
A

“RFBEXARRLE A IR RN 7 FRES SSVE R AL X AR ) 2D 1‘?Jtim]\§%' SED AR5 1 A AR 2
AU ELR =AM AR B AR k£ R ER AR R R . 25 AR DA 1B A sl P R )
AlFibRN . eSS T BCE S

Table 3.  PWMDBI6L_ INPUT REG

K / AL 7 6 5 4 3 2 1 0
MSB 0 0 1 1 Clock[3:0]
LSB DeadBandKill[3:0] Clock[3:0]

SEDXAR A 1 A NI P B AT R BAR IR A S, ST 16 DU PRk, e hgn R as 1o i
Febe “ SEXARRZD IR 7 SEBCERE TERE. REuh, Mg © el 7 SUEE RE T
BRI

Table 4.  PWMDB16L_OUTPUT_REG

B/ AL 7 6 5 4 3 2 1 0
MSB NEEPZ 1 Phase2[1:0] 1 Phasel[1:0]
LSB AN 4[] 20 0 0 0 0 0 0

SRS T R B C IR EY 7 BRE T IBRERD 7 AT, SRR RS ARG
17 R AL 27 ZHn] DLt B DA R S ez .

Table 5.  PWMDB16L_COUNT REG

HEER /A 7 6 5 4 3 2 1 0
MSB TI-% (MSB)
LSB T4 (LSB)

“UHEL 7 JE¥s PWMDBI16L MSB A LSB gttt Eids. wILAER] PWMDBI6L APT i52HW.

Document Number: 001-65731 Rev. 3% Page 16 of 18



§

=4 CYPRESS Enhanced 16-Bit Dead Band PWM

Table 6.  PWMDB16L_PERIOD_REG

HEER /A 7 6 5 4 3 2 1 0
MSB JE3H  (MSB)
LSB JE 3 (LSB)

“CRI 7 AE IR MSB Al LSB, I E AR AE A s i s St vh BN AR BT B g AT A b . AIE S
Y AL PWMDB16L APT HLX b 47 156 5 .

Table 7. PWMDB16L_PULSE WIDTH REG

R /AL 7 6 5 4 3 2 1 0
MSB Jok B 5 (MSB)
LSB Jikt s B (LSB)

CRkrppERE 7 A E Al R AR R EE R A A Bk B FEAEL MSB ORI LSB.  RIE SRR s A1 PWMDB16L API
AT B .
Table 8. PWMDB16L_CONTROLO REG

HEER /A 7 6 5 4 3 2 1 0
MSB 0 0 0 0 PWM d4#x) HlrkA 0 0

5%
LSB H4h [3:0] 0 HRITRA Bk BAH

“CIFGR [3:017 & CIFER T MR GERE —ANEDL, kA 16 MR AR — 16:1 &
FHES.  “ rhirsm 7 fral R P bl A 28, XSS R R e i A T E . CPWM YER S T A
& PW BT SFIE BT . AR T AR Al A A . IXEE S EONT DL A A G A A
PWMDB16L APT 'hi%HE. W& “ 5”7 XS PWMDBI6L, W&k “ o 7 KB C25H] PWMDBSL. W
{fiH PWMDB16L APT SfdLifAT514.

Table 9.  PWMDB16L_CONTROL1 REG

5 A 7 6 5 4 3 2 1 0
MSB MULTI SHOT[3:0] 0 DeadTime[2:0]
LSB 0 0 0 0 SElEE) 0 0 0

“MULTI_SHOT([3:0]” fHjEZfih kit Hgs 2 472%. vI{EH PWMDBI6L APT XtHibArEck. < RETFUH 7
PRV RN IZE X AEFDP A IE NG 5 o AT{ES g s Pt AT I s . “ SEITIR) 7 R FR A0 T
fille ERBLE 0. 1. 24 4. 8. 164 32, B 64 /MBI, K “ ZEntn 7 wEAERIREBRE L
XAR4 . AILE SS9 25 F1 PWMDB16L APT HLA H TR E .
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