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8-Bit PWM Dead Band Generator

Figure 1. PWMDB HEW|, H a2 %i/% n = 8
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PWMDB  FH AR R AN LT PSoC Aiidle, 55— MBEER PWMS  SIZE w6} Jif) R ik ol 5 G R 140 Sk v o 58
2o IOk g B R A A T AR B S A PSoC Ak DBS. DB8 SEINAT A Rl gwFE AL (8] FRIZEIX K AE 3% .
AL 1 FIAIAE 2 XA S 5324t PWMDBS #irH .

PP A7 28 ) s FF455 1k PWMDB (1) PWM A1 DBS ZHAF. {5 IEI B N A A7 28 & SECK B B a5 A2 e
BT A g o A5 LI B NSRS 8] 25 A7 25 2 S ECE Hr 1 FE I 0] 25 47 25 2N BIBE I [R] 71 B08s 27 77 48
. PWMDB % ibIsf, PWM %yt R0 DBS AUAHAT 1 FOAHAL 2 Hih38 & TCHESF .

ETH P SR S S el PWMDB, B TR HLSER, PWM R DBS PSoC ARBRSZER b#2EH, PRITAS il B4
PWM % R0 IR AS, IR LE DBS i . ANMEMCY R A s N 2, B B A7 FRefS 5 T L
ARATERAE

PWMDB (1] 8-bit PWM F1 DBS8 ZH A FHAH Al (s A B 4fr

Jok i 555 B R ol 2%
FEEDIE IR, PO (BRI PR S AR . O A I S S R L

M 12 A7 T BOFT I8 B ds A Ards o BEIN AT LURE R 2 AF SIS SO B RN . S A7 ae (B o 2
K, WTLGE R SR ds s/ As AT INAE ] APT BEEL.
PWM )% 4 S90S o 2k s N R U0 2 -2 o 1) RSB I —
Equation 1
OutputPeriod = PeriodValue + 1
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CIRYSERURE W e wa s Sl s
Equation 2
FulseWidthValue + 1

DutyCycle = PeriadValue+ ]

Ty 5L 39 5 kv v B BUE AR 2, I OB G DR R . KR o B Ve . B RSP EA

PRI . kol 56 FE A7 B A 280, nl LU 88 g i as sl AE IS AT I APT .

1RO Rl i A e O ool s e B A 1 e R B e SR S 2 S i e Gl NS B W2 S R o S

PRAL T4 S 5 N BRI 2 AT AN B R . nl I SshgndE g e B TP WTIE T, S H SR FH A Il APT

LEIBAT I 5E %

X R42% (Dead Band Generator)

ERIANES  (PWS Hit) HIEAET, KBEE T A

TRy

W R ANIRR R BT, AL 2 (5T R K .

W ) A A 2 LN e I T T B8 25 A7 4%

B EHARE A BT, SBAER R B B A e, H R R R B M 1 SRS e R
PR AN B d ot 15 L A H T

T EUE

e A N R T S A e e S %/ S L VAR B R = K A X (MR

W ZE ) A7 AL 2 AN ZR e I TR T H B8 25 A7 4% o

B EEARBREA BT, SBAER R T AT, H AR Rt 5. ML 2 SRS AE I A
()R AN B U At 15 e HE

AL 1 FIAHLE 2 BREZA PWM B NAS S 008, A4 1 BREERI NG S0 s th, At

o AL 2 BREFEIANAS 500 AR, PR PEnt ),

B NG5 RN ) SE PR AE R ) n R o

Equation 3
DeadTime = ClockPeriod x (DeadTime + 1)

YOI B 25 A7 s MUK — A 8-bit {H. BLAEAITEFELUNES] PWM R A %5 A7 28 B0k 25— PWM fikyo o
B ZAF AR 2 —, B 265 &P ME.

FERS ) 25 A7 28 o 80, ] UB I g8k g i 2 s A IS AT HME ] APT W& .

R CY8C26/25xxx HRANM, BT LICX JEFDIPAT ILE AR AHAL 1 RIAHAL 2 B REE. fE S
LUSCHRARAT 1 FIAHAE 2 155 i % e

BN AP, FEXARR S R AR, 1 R, 2 F E ORI 2
I O, AN AEIN R B RS AR . MICSE X AR E B N (RIS
NG AR S 2 AN T AR T I B i KT — PR S . BB, SR R AR RS A S ik
AN A D . JES — N kR e i

s PWMDB #4205 N R A AR R PV B NTE 2D, ) 2 BRI A [R) 2458 1B O\ SR BRI U SR B L R 2P
I CHBRIBEIX AEFDP A b A & T s s Py, R RIRE A -

1. @A Stop() APT pR%fs ik PWMDB.

2. M WriteDeadTime () API BRH(FE 'S HLIS1E] & 1,
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Figure 2. [A2P R AR LA AR
Short KILL, outputs off for
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pamRrererence [\ [ VN f_:;_\\/ [
PHIL [ I \f\} I A
;

FHI2 N
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Pyt REFERENCE /—\\_/_\ \\ [_:;_\/ \‘[_\\\;/

PHI1 _/_\ I \ /“}‘
PHIZ I /_\\‘ i k/_\
KILL ﬁ—

!

Figure 3. S ERIAEFRDEILIARR

Minirmurm disable time

is between ¥z and 1%
block clock cycle.

Cutputs are disabled
immediately on KILL.

BLOCK CLk

PHIT or PHI2

|
|
KILL I
|
]

COutputs are forced low only as
long asthe KILL is asserted,
subject to the minimurm disable
time. Internal operation is

unaffected.

Example of KILL shorter
than the minimum.

PWM REFERENCE [ | /

Example of KILL longer
than the minimum.

PWM REFERENCE [ | /
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PWMDB 354 n] LLFT T BUOCHT, Bl s PWMDB FROAMAS IR E I, i e 20 4 Jm) B R Mk 58 1o
G R AR IR B K 12 Mz,

Figure 4. PWMDB /¥4
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Table 1.  PWMDB ELyFIAC I HL 451
¥ Z AR HAME FRAE L2

FOutput,,, 5.0V Al 48 MHz %y A4 — 941 MHz

3.3V A1 24 MHz %y B4k — 122 MHz

H AR PR R
1. il SRR b, RS REERK 12 Mz PLA .
2. TAEHHA 3.3V I PSoC (s emt2hly 24 MHz.
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8-bit PWMDB i HI P4y PSoC Midt, AR AMBHVAL AT 5 A4 FK, A8 BCE I RIBCE 5 s P g 4 o 2
INZAHR . APT AR ™ 53 L R SE 9] 48 PRI ER 44 FROR BRE T 7 35 A7 a0 448K, DARE I APT A 30
FAEY5IR] PWMDB 7. NARZTHY T 2P 98 LA H IR ER A4 7K

Table 2. WS} PSoC HREERIFFS 42K

PSoC H&H4RHG 8-bit PWMDB
1 PWM8
2 DB8
SERRIR
iNEL

AT LLNZANE RS “ I8h 7 (Clock) %, XULJfUFE 48 MHz PRy o (TAFHIERAEN 5.0
V). M 24 MHz ZRGEWBha RS Rmize (24V1 Fi1 24V2) . Hifth PSoC AEdk LA it 4> R
i Y B B A N o Bk 5 R T e R DX A A e T [ — I it o AR A A AR i 7 i)
BRI, Ay ak 3 g RS P8 A P B A #8856 PAIA T S N R 26

fERe
AL Z AN IR “ e 7 (Enable) 3. KB4 R4 A4 H AN R < B ) [F1D 234
PN 24 MHz H&iZ 45
SRt
WSETLARE P HHER8 AWM. 8-bit PWM RVFIEMEIEEN 0 £ 255, 16 A7 PWM FiF%L
EWHER 0 & 2151, WP SN F AR P A 280 B % A 0k 5o 1. w i
APT 1BEHUZAE
PulseWidth
WWSHRCE P S K 9 fE . RVHMETSHCY F 2 BIHME. A APT B Xu%fi.
InterruptType

WSHCE P Wil R, v DL B W, AFHAE P (55 0 AT ERAE PWM TH 2048 25 77 2% 1 2 iy
TR F Al . BRUR) ZF A7 o] DUBR 1 A g

PWMOutput
Al PR SR B DU R R — . R, GRS B S S Ol HAth A
E AR T

DeadTime

WSHRCE DBS frth fBER A vh 4. 8-bit HUE, VEE AEFERUUMMEPWSE/IME:  “PWM &
7 (PWM Period) Z¥jk 2. “PWM Bkyh o e ” (PWM Pulse Width) ZS#fEHmk 2 8% 255,

AL 1
Al LS 20 R DA R R e .
AL 2

Al LS 20 R A R R e .
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FEX ARSI

AU AN HIERIES . SRS HPCE ST, AL 1 AAIAL 2 o R AR T
ClockSync

7E PSoC #3fhHr, Hrp Ao n] DLAE R G Bl LLAME A I B . 0 I bl B 28w DA 38 =X AR e
Ko XFEFTIE S RGN B S IR, IXEBINER T CY8C29/27/24/22/21xxx Al
CYSCLED04/08/16 PSoC #sf4 AR5 HA W A SCHEMI R X, R fA e S pEER B2tk Rl e B
SO T RGN . WS EOT I ph i, MRS BRI S N PSoC BBk %5 47 88 (H I 7EAT
B . eSS EREUE N Y N 3R E

U EP N i Ut B
W3] SysClk MBI TR 24 MHz (SysClk) £3d 2 Zp4ek 2 40 A i A4 SR AR . SXFERG
e EFE VCL. VC2. VC3 (FE VC3 i SysClk IRZhAT) o 32KHz FILA SysClk E K in4hys
HIZLT PSoC bR, Ahs AR al i I -t 57 e FH Db AR SR A AR BT IEAf ) [F) 2D 44 o

Sync #| SysClk*2 BRI LUEH TAEMIET 48 MHz (SysClk=2) [Imteh, BRIAE 4 Mz 48 Mz (i)
Wk, BT Sgs i 1D .

ffif] SysClk Direct % 24 MHz (SysClk/1) MIBSBHIAEH . BRI RRIEAIERATRI, B34 T X R GEmHd
ARG AR ) 2. ORI, Mk T A s Bk« I Bh 7 (Clock) ZEfik
B, ETH RSB LERT 24 Mz [ ey, — @ ZAE I, A Vel.
VC2. VO3 BRI T,

Unsynchronized P 48 MHz (SysClk+*2) Hiy AW .
FETFERFED M NTE o BORUE, A 78 A 2 R T B0 1 i — o P B A 2 b
TR AE B RR S 1140 AR A 350 Bl RS IO B B T B A T B

U LSS 5 IR
BEBHOK 1 =A TSR LA BN, S A RS AL 5 TR (DB LA
SRR B A LU SRR I, A, B0 * X R > .

RFFCX IEF 42 LA
BEZHon] DAL ™ B AR BER K AE AR DA I A 5
AL fE

BB HOT AL B ARtk ¥y« fifE ” (Enable) 1545,

i re A H] (Interrupt Generation Control)

MiEH PSoC Designer H1[) “ R Wr=AEES 7 SIEWER, ARAMINSEKEAZ IoTH . R IEHE
fF “WH” > “®E” > “TBREER” Z2T. 49EZANEF)ZmHZAH P BEuE A F R
P E L T Iy, A A s A T .

W i APT (Interrupt API)
B IntDispatchMode

InterruptAPI
InterruptAPl ZHCA YA F /R M BESRA ST A BB PP RIS AT, it LT
” (Enable) DR WiABEFEF P AP W R R4k H o R “ 25/ 7 (Disable) LAMIH Az sl Wy db 2
BRI R R A H . A 2 2 T HA 2R 2 [F] B B s i mi H o, R
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A B A P R AR A W APT . A MBI IR B AR B R T APT, SR n DLk B A B W i
FEARRS, M98 TS o
IntDispatchMode

IntDispatchMode Z A T-48 e il b E#E b Tk CUALT Rl —BiE ) 2 A P ALRAEA R L7 2
ILEZPIBIIND o &R “ActiveStatus” 2 REUEMAE A SL A b WrIE SRERHEAR S5 2 i A — A
PP IEA T ah R . X IR AR AR O SR IL = W I . IXFE & R BUEIR 88 Jf Ho25 ™
A AR SS T AL i SR AR PR, (HIEAZERATAT RAM . 1EFE “OffsetPreCalc”
ZH S FEEME R A — MEF R T v AL = Wod sk k. X IvHSEdob 7 A
FEIR 257 A — AN %5 T AL = rh Wi sk i e PR AR, AR & 1 N5 RAM B

N R P g O
PR P gifEsE 1 (APT) FREFAE I B — B 3R A, (e vk A A REE AR B (K2 AL BB
ARy BARBEH] TR s B N L LK “include” ORISR LA K &

Note  7EiXHL, WA M B APT HRg—FF, A X ZFArasiE T e A APT RO E . &
A APT (RS ST Z AR A f1 X P (iRl G E R AEBIEND « E
XFf PR 7 MR T ERCR, JFH A PsoC Designer ) 1.0 fRAEM . C %
PR H AR . VOGN TE S R D U DR AR I S I — TR . BUAR—SEF PR APT
BB LUMREE A R X AR, (HRTERIEEI TR R B2t

PWMDB8_PERIOD

VLB
B ART PWMDBS (1) “ A 7 (Period) TF-BUEREMEE. MAUERIVEEN 0 2 255,

PWMDB8_PULSE_WIDTH

VLA
RS AT %5 4 PWMDBS [¥) “PulseWidth” FROEFMEE. HWEMAEMIEHEY 0 £ 255,

PWMDB8_Enablelnt

LR
Je T A
C JRAL:
void PWMDB8_EnableInt(void);
CR:
lcall PWMDBS_EnableInt
B4
yn
R[EIE:
yn
BI{EH:
PERRALPTRERE O A R X Z A7 8%
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PWMDB8 Disablelnt
ViR«

A FH o A U A
C JRA:

void PWMDB8 Disablelnt (void) ;
TC4R:
lcall PWMDB8 Disablelnt
SH:
ya
ACI8
y
BIYEM:
ICERE AT RS A T X FF AP

PWMDB8_Start

VL
(5] J B b 5 RE R il s AIPEDS e s PSoC i, P Ji] 101 25 A s i In 28 8- el 25 A48 > I 3l
PWMS I o 5 NAEREAL T R i, T Hds 2 THAR I k-2
C JRA.
void PWMDB8 Start (void);
1%
lcall PWMDB8 Start
¥
K
BIEIE:
K
RIYER
PR ECITRER L A R X AT &

PWMDB8 Stop
Vi

5 PWMS Fl1 DBS PSoC ik,
C JREL,

void PWMDB8 Stop (void);

T

lcall PWMDB8 Stop
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BIVER :
MR BT REE L A AT X FFAERE.

PWMDB8 WritePeriod

ViR«
R E S N PWM A2 A e
C JRA:
void PWMDB8 WritePeriod (BYTE bPeriod);
CYR:
mov A, [bPeriod]
lcall PWMDB8 WritePeriod
SH:
FIWHERVERE 0 5 255, fERIN#s WL,
AL
o
BIfE:

BERR AT RESE R A AT X B A7 4.
PWMDB8 WritePulseWidth
ViR«
Ok s FEAE S N PWM kb o 5 5 A7 2%
C JRA,
void PWMDB8 WritePulseWidth (BYTE bPulseWidth);
T
mov A, [bPulseWidth]
lcall PWMDB8 WritePulseWidth

¥
ik s BEAE RS 2 0 S FIIME, A8 B nds N ALk,
R
g
BIYER
VAR A TS BRSNS 5N RK 0 58 B 3 A7 ds o O3 (0 2o Lo RT3 S Y e i AR
o BERRECTREE S A AT X A A74
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PERFORM

PWMDB8 WriteDeadTime

s
FESERF RV A0E 5 N DB8 FEI 1) 75 4745 o
C JRA.
void PWMDB8 WriteDeadTime (BYTE bDeadTime) ;
CR:
mov A, [bDeadTime]
lcall PWMDB8 WriteDeadTime
B
ks BEAE Ve 2 0 2 EIHME, 7E S ey wAkis .
AL
o
BIfE:

BERR AT RESE L A AT X B 74 .
PWMDB8_bReadPulseWidth
Ui :

TR PWM ko o B2 A7 4748 o
C EH.
BYTE PWMDBS_bReadPulseWidth();
TG
lcall PWMDB8 bReadPulseWidth
mov [bPulseWidth], A

¥

o5
yAEILIER
ik 58 BEAE AR it TRk oh SERE S A7 A v, JRIR B3] Bmas
BIfEH:

IR BT RETE i A FIT X AR A4
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[ A A 7=

FELUR B, C o 5 AL G i 5 AU 2 1] A6 B OG 2R ] B LB o s 1)) SUIBDRT EU AR #0 g E A E AT
Z—, DUNEFAAARE AT IHIRN, RISl ot A M v 8. A5 A J A7 a i Ak rh s i —
FHSH, KRG C SR B APT (I mPEREDUAL 7. 4E PWMDBS. h ST
BE| #pragma TREFTHABIN, C WHEHFESSR “INT” BN, A2k 2 8l 2 itk .

DA YE G S ARG B T APT M .

PRI iR iR iR i i iR iR i i i i i i i i i i i
7

;  Function: GenerateFetDrive

; Description:

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

rrrrrrrrrrr LT LI LI LI LI r LI r L L L r L r o rr L r L rrrrrrrrrs

include "PWMDBS8.inc" ; include the PWMDB8 API include file
GenerateFetDrive:
mov A, 29 ; set the period to be 30 counts of the clock
call PWMDB8 WritePeriod
mov A, 14 ; set the pulse width to create 50% duty cycle
call PWMDB8 WritePulseWidth
mov A, 2 ; set the dead time to 20% -> (15*0.2)-1

call PWMDB8 WriteDeadTime

call PWMDB8 DisablelInt ; ensure that interrupts are disabled

call PWMDB8 Start ; start the PWMDB8 - counter will start to

ret ; count when the enable input is asserted high

Fl—fCHEH C ESRRN:
/* include the Counter8 API header file */
#include "PWMDBS8.h"

/* function prototype */
void GenerateFetDrive (void) ;

/* Generate Fet drive function*/

void GenerateFetDrive (void)

{
/* set period to 30 clocks */
PWMDB8 WritePeriod(29);
/* set pulse width to generate a 50% duty cycle */
PWMDB8 WritePulseWidth (14);
/* set dead time to 20% -> (15*0.2)-1 */
PWMDB8 WriteDeadTime (2);
/* ensure interrupt is disabled */
PWMDB8 DisablelInt () ;

/* start the PWM8! */
PWMDB8 Start () ;
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MLEHFHFR

8-bit PWMDB {# FI PN PSoC #ibk: PWMS I PWMDBS. JEid 7 ANP5A7aextaf MEHifT T AL 2
HfeweE. LUNRIEGH TAENFERMSE “ R5rE 7 (1, s d A W 2R A v B W8T
PAER PAESLGI C RS ANCHE S A3 28408 “h” R “ine” BISCiF) g X

PWM8 ML E FF1Fos
Table 3.  Hillt PWMS: ZFfrsslhfie
LA 7 6 5 4 3 2 1 0
i 0 0 1 0 IR 0 0 1
“ R 7 (Interrupt Type) Fr&EFR7nfEd AR5 10 LT EAE A VB il R . S EE S
Yo TP E
Table 4. il PWMS: ZFf7eski A\
v 7 6 5 4 3 2 1 0
ZiE fi R IS4

“ffifig 7 (Enable) MZMWErPIEREIEMA. “ Moh 7 (Clock) MW rPEFEm AN, Li&HA

SHIIE L 28 TP E
Table 5. il PWMS: ZFf7ssfmil

v 7 6 5 4 3 2 1 0
4 0 0 0 0 0 AR FH R
(Out
Enable)

“ I EEE 7 (Output Enable) #nGH TR pstic g, “ #ik$: 7 (Output Select) FrEH T
7~ PW R B 2 E . BRI S B IE 2 dn BR as TH ERE -
Table 6. Btk PWMS: 113 Z5 775 DRO

v 7 6 5 4 3 2 1 0
UIEN T
“11%” (Count) J&FF PWMS ihydrh#iss. wLMEEH PWMS APT X ILiEAT I,
Table 7. i PWMS: JEII25474% DRI

v 7 6 5 4 3 2 1 0
{H FAI

“JEHA 7 (Period) PREEAEIA B B L vHELSAT T INE BV S A A P W B E . W RS g A b

B PWMS APT X HHE T E.

Table 8.  Hidl PWMS: ki e i 27 /7 4% DR2
DA 7 6 5

{E PulseWidth
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8-Bit PWM Dead Band Generator

PERFORM

“PulseWidth” £rBE H T4 pddhn B kb o6 fEAE . ATAE gt as P el ] PWM8 APT X JLibAT ¥ .
Table 9. itk PWMS: il ZFfE%% CRO

LA 7 6 5 4 3 2 1 0
1 0 0 0 0 0 0 0 Jas) / 5k
HWE T “ B3/ 51k 7 (Start/Stop), NIFEsx PWMS T3 . wIf# ] PWMS APT X IHE4T 1504,
DBS Ho & 2 fras
Table 10. #5ik DBS: Z¥f7esLlft
v 7 6 5 4 3 2 1 0
{H 0 0 1 0 0 1 0 1
Table 11. #ikt DBS: ZFIFasMiA
v 7 6 5 4 3 2 1 0
e BEX AR P45 1B N IS4

“ X AER N 7 (Dead Band Kill) MEZANJEAHEEEIEHI AN “ e 7 (Clock) MNEZAYEAHIE
PN Bl LIRSS EOY R g A h 15 E
Table 12. #¥ik DBS: Zyf7estiH!

v 7 6 5 4 3 2 1 0
fH 0 0 AL 2 % ML 2 ke AL 1 % ML 1 % HHakde
Al e Hi A e

“HAL 1 FrHifliRE 7 (Phasel Output Enable) FriGH THRIRAHAL 1 S8 H.  “ A6 1 ks
” (Phasel Output Select) fRx& DB8 MJAHA, 1 MBI E .  “ A7 2 FrHfERE 7 (Phase2
Output Enable) #REHTHRIRHN 2 Wi CaH.  “ A6 2 HHiEP: 7 (Phase2 Output Select) FiiE
DBS FHIAHAT 2 Bt ES i BIAIA . XSS EIAE S gt o P i e .

Table 13. #&¥: DBS: ZLIN AT 2e %7 /£ 4% DRO
LA 7 6 5 4 3 2 1 0

fi HEI [ v Hs

“ BEmFEl v ERs 7 (Dead Time Counter) &35 DBS ihiiitZiss.
Table 14. #idk DB8: FEIN[A] 27 7 4% DR1
VA 7 6 5 4 3 2 1 0

fi HEI (A

“HEmtE] 7 (Dead Time) {REASEMTIHITFE(E. WA PWMDBS APT X HIEAT1E 4.
Table 15. ik DBS: Z¥f7#s DR2

Z1vA 7 6 5 4 3 2 1 0
1 0 0 0 0 0 0 0 0
N UREAY S N
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8-Bit PWM Dead Band Generator

Table 16. #itt DB8: ¥siHlZF1E4% CRO
LA 7 6 5 4 3 2 1 0

iE 0 0 0 0 0 0 0 Bah /5E1E
FWE T “ B3/ 51k 7 (Start/Stop), NIF7s DBS Ca . WSl PWDBS APT #E4T1514.

FRA 7 238 %

fRA BIEH B

2.5 TDU SR TR, A RS AERER R AR SRR AT I N, Dy 3k 3 e v G S A FH IR
BAE R TR o

Note  PSoC Designer 5.1 ZEFTA M P R P 5IN T RRA . BEEBo 0 % 7 2450 H - B A
FTLLHT P LR RRCAS 2 18] X531 ) v 2 3
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