GigaDevice Semiconductor Inc.

GD32G5x3 R H 7 Eht a3 1w

VAR AT
AN203
1.0 kA
(2024 -8 )



c AN203

GigaDevice GD32G5x3 %ﬂ%ﬁj\ﬁ%iﬁﬁﬂ‘%&ﬁﬂﬂ EFEIT%

H>x

3 oo e e ——————————— 2
BRI R B ] oot e e rr——— 4
R R ] oo r——— 5
L. R E GG ..o ———— 6
2. Tl e ——— 7
B, BRI B oo —— 8
3.0, A S B B o oottt 8
I I LT - R A i o SRR U TS USSR 8
3.3, BB BRI I oo et et 8
B, BB AT, e, 9
T T = - SRR 9
I TR A - 5= v SRR USRRRRRR 10
BT BB R oot ettt 11
I T S v SRR 1
e T = 1 SRR 12
B0, ADC B oo ettt 13
341, HRTIMER [l B oottt 14
R KT D 17 = | OSSOSO 14
B2, B R T R B0 oottt 14
312, A PWIM B oottt 15
313, FEANEFEIR PWIM B oo, 17
A, BUCK B B oo e 20
B, B oottt ettt 20
B2, N oo ettt ettt 20
B3, BRI B oottt 20
A, B R oottt 22

5. A1 BUCK B B oo 25
Lo I PO == = WSSOSO RUR 25
B2 I oottt 25
Lo I TR = R L TSSO TSROSO RUR 25

LT T v (2 TSRS 27

6.  BAHRTEE BUCK BB N oo 31



c AN203

GigaDevice GD32G5x3 %ﬂ%ﬁj\ﬁ%iﬁﬁﬁ%ﬁﬁﬂﬂ EFEIJE@‘
oI R g = OSSR 31
L I cE 1 5 3 SRS U ORI 31
ST I TR = R N L SRS 31
TR T = v 2 SRS U RSP 35
7. LG BB B B oo 39
L% T T L = WSS 39
A BV F 1N 5 SO P SRR 39
A% T T S 7 L5 SRR 39
T AL, BFE R e ettt ettt 41
T T i U =2 S | USROS 43
ST R g = OSSR 43
ST I R o N OSSR 43
ST I TR = X N L SRR 43
T T v 2 TSR R PSR RPROR 45
9. =0 i TR 48
0. AR T T oo 49



©

AN203
GD32G5x3 R4 i 77 #5248 R ¥8 rd

GigaDevice
&%= 5]
Bl 3-1. SRR IIEE RBETE I EE LR ) oo 13
B 3-2. BAAN PWIM ZEBR oottt sttt en et s ettt e s et et ean s aaetenn s enans 15
B 3-3. FEAMEFER PWIM ZE R ..ottt ettt ettt en s e s e 17
I =TT 71 N3 1 RO 20
B 4-2. BUCK BB PWIM ZEBR ..ottt n ettt n et en et enesens 22
B 5-1. T35 BUCK FEFNZE M ..ottt sttt en et 25
B 5-2. [E25 buck BLEE PWIM ZEBR ........coooiieeececeeeeeeceeeee ettt en et eneaeas 27
Bl 6-1. SAHRTEE BUCK FHFNGEM ..ottt 31
B 6-2. [E25 buck BLEE PWM ZEBR .......oovoeeiceeeceeeeeeeeeeeee ettt s st en e teneenaaeas 34
S B o E - - RO 39
B 7-2. LLC HELEE PWIM ZEBR ..ottt en et e st s sttt n s aese s sseteneeneaans 41
I B i 7 ok 1 =7 OO 43
B 8-2. H BFIAEEELEE PWIM ZE R ....ooveeeeeeeeeeeeeeeee ettt n ettt n et en s teneeneaans 45



e ‘ AN203

Gigabevice GD32G5X3 7| i 5 e ¢ s i 25 4 7
BRI
S I B g2 TSRO 6
B = < vl L OO 8
B I - <SOSR 9
B T =0 OO 9
S I bR L g OO 10
2 3.5, FE R B T e TR B ..ottt 10
B (6 N = OO 12
S Ty G = e = 12 TR 12
B I 41PN 22 L 12 BTN 13
39, ADC IR BRI ..ottt 13
B [ 3 7 = i w2 RN 14
B T b B o N T 7 2 R 15
F 312, BN PWM BARBLE ..ottt 16
B I T o v Y RN 16
£ 3-14, FAMEFER PWM BARECE .....ooooeoeeeeeeeeee ettt 17
315, FAN PWM B BB AR oottt 18
F4-1.Buck BEEE PWIM BT ...ttt 21
R 4-2. BUCK BEERTIE B ARID ..ottt 22
F5-1. [E5 buck BLEE PWIM BB ...t 26
2 5-2. [ BUCK BRERIEEARID ...ttt 27
S T TR D= A= RO 32
2 6-2. ZHIATEE buck BEEE PWM BLE ..ot 33
R 6-3. SAHTEE buck BRERIE B ARID ..o 35
FT-1.LLC HHEE PWIM BB ..ottt e ettt n et n et tene s enans 40
T2, LLC HEETE B AR ...ttt 41
R HBEEAE IR PWMBCE ..ottt ettt n e e 44
8-2. LLC HLETE B AR ...ttt 45
S [ 1 TR N OO 49



GigaDevice

AN203

GD32G5x3 R4 =147 5 g ) 28 R $8 rd

1.

RiEEHST

ARG AE I BT M ARAE 5455 0. 1-1. B/ H YR XTI R

KA1, BEREBEENER

FEWEIE E0 HCRE
HRTIMER High-Resolution Timer 1= R I A
MT Master Timer FE N 28
STx Slave Timer x ME B 3
DLL Delay-locked loop HEFR AR

PER Period JESME S
CMPx Compare x LA/ e i x 2
CBC Cycle by cycle UL PRI
LLC LLC Resonant Converters LLCIE PR #e2%

TRIGSEL Trigger Selection Controller i e A )
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3. HALE
3.1. PR S HLEERE

3.2.

3.3.

MT i1 STx A4 & ) RCU B ity HRTIMER _CK;
DLL FF 74 e v v 20 9 R 1+ 508 06 HRTIMER _HPCK=32*furTiMER CK;

T 8% B 4> P R i 30 ot HRTIMER_HPCK B DL 0 4 %, 18 31 i $ 2% i) 4
HRTIMER_PSCCK;

CATZ IR R R LR R IR furtiver_pscek=fHrTIMER HPCK/ AT EL: 5

Kk, A £ =HRTIMER_CK*32/44iitt.. ] LA¥ 32/5 S tbARAE RS SR B A, IXFETT
B P =HRTIMER _CK* 4% .

PLAMMRLE N 1 A, iH 8 a R #=HRTIMER_CK*32, "L\ 32 M HA 6.912GHz
(216MHZ*32) It B A2 i a0 Jo SUMEL AN EL (B T LA B0 5 N EL AT w8 G MR KT R 16 £
ﬁ%&qj ° i‘fﬁ)ﬁﬁﬂﬂuﬁﬁﬂﬁﬁiﬂ?é}ﬁ PER = ingh—res/fpwm i&ﬁf‘iﬂ‘ﬁo

o, A% W 200kHz & A PWM B, A S 27 A7 28 (048 N Y W8 N PER =
6.912GHz/200kHz = 34560, HAKEL & S50 5% Z 3-1. EH #5/5 B ELCH5-

R 31. BN SAMRERE

/* configure period, continuous mode and DLL value */

hrtimer_baseinit_struct_para_init(&baseinit_para);

baseinit_para.period = 34560U;

baseinit_para.prescaler = HRTIMER_PRESCALER_MUL32;
baseinit_para.counter_mode = HRTIMER_COUNTER_MODE_CONTINOUS;
hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &baseinit_para);

BRI NIFR

SE I 4% LTI AR A SOFRRAZ B ANt 7T LK 2 S i BN B A s R AL FH A,
MRy i R o G A R A AR ARG R, R LUK AR R AT PWM B
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3.4. M EFSR
MT 1 STx H R s 7 28 B R 777 785 - MCU EA7)5, ST i 7 8s i 25R8. R SHWEN
B 1, MR T4, £ 3-2. FTFaFaTHHIIaARMETNE. 5NIXLFERT
EWWAE LR T4, BASSIRIARN. URAETHFMEN, L THERNESEBREE
AR IR L B AR AL
R 3-2. ¥TFEHER
%51 Tl A
DMA Fiir i fdi e MTDMAINTEN / STXDMAINTEN
TR S ERE MTCAR / STXCAR
AU MTCREP / STXCREP
MTCMPOQV / STXCMPOV
STXCMPOCP
ELEH MTCMP1V / STXCMP1V
MTCMP2V / STXCMP2V
MTCMP3V / STXCMP3V
STXDTCTL
JEXBCE STXACTL #1711 [} DTFCFG[15:9]#
DTRCFG[15:9]
STXCHOSET
- STXCHORST
STXCHI1SET
STXCH1RST
TS AR STXCNTRST
HEE: £78M HRTIMER VI HICE 5, @UEH —IRTFA A8, DME T i &
(ER R TE RS ey e
3.5. BB

MT F1 STx ¥ - U0 F 3-3. FHELLEIEFhN:
® 3-3. EHrEMHIREEE

B MT #Hi4r STx FEHIAL
AR ) MTSUP STXSUP
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ERTER MT =il Ar STx #hilhr
DMA R 2 Jm
UPSEL[1:0] =2'b10 UPSEL[3:0] = 4'b0010
i s
STxUPINy(y=0..2) ] LT+ NA UPSEL[3:0] =4’'b0011 \ 4°b0100 \
PR R 4'b0101;
STXUPINy(y=0..2) ) ETHI%
. N UPSEL[3:0] =4’'b0110 \ 40111
BIRZJE I EH S, 7k NA
4’b1000;
e LS
ER: HRTIMER_CTLO ZFf7dsh 2t 7 S -25Re That, H A 2 &% f45 RE DI REFRAE 7]
—ap A, FTRARIN AR EX 2N E N SRR AN T A A B AT, BRIzl Re g — 45
R, SEAFBVE ARG TSR, @RS Z N T H AP A EHR R, Gl
ST AR FIN RO, TG Y e . BRRYSc Il il 228 & 3-4. EFr#EFE
BER KR .
K 3-4. EFBEMBRLIKE
/* ISR */
/* disable the slave timer 0 and 3 update event */
HRTIMER_CTLO(HRTIMERO) |= (HRTIMER_CTLO_ST3UPDIS | HRTIMER_CTLO_ST3UPDIS);
/* shadow register calculate and write in */
/* enable the slave timer 0 and 3 update event */
HRTIMER_CTLO(HRTIMERO) &= ~ (HRTIMER_CTLO_ST3UPDIS | HRTIMER_CTLO_ST3UPDI
S);
3.6. FEX A

24 STXCHOCTL Zif7 8% DTEN=1 5}, STXCTLO 277728+ ) BLNMEN=0 I}, STx % T
PELEFE XA AR

BEDXIN 1) 15 B ] 275 2 3-5. FEIXHY I & fr s B B »
HR: BUUEXE 5 R4S HRTIMER (#1HEE I fh o SR RF — 5.
& 3-5. FEX I AR TR E

HE Bl & P
X FCHO5 CHl
X 1 e DTEN 1
FEIX AL HE e
PRI LS T HCR T B
DTGCKDIV[3:0] n
= —3
IS ; i N
FEIX FREIE | DTFCFGIB:0] SRERSLC R 1F
*HRTIMER_DTGCK
IS ; i N
JEIX LTHYE | DTRCFGI8:0] Kb SEEI I
*HRTIMER_DTGCK
SEIX R IR EAT > DTFS 0 P TR
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A E £t VA (=N L33

SEX ETHREAT S DTRS 0

DL C B A A 3 7E STXDTCTL F1 STXACTL 27 {788,

BE [X B[] i 2 BT HRTIMER_STxDTCTL % 77 %% h () DTFCFG[15:0] i 35 4
DTRCFG[15:0/ 3 5 1. DTFCFG[15:0)fi 3 5E 3 7E OOPRE F (434 5 13T
XS [E, 1 DTRCFG[15:0]f7 382 X/ OOPRE b FH#T 2 5 BIBLIX I (] .
DTFCFG[8:0] #1 DTRCFG[8:0] {2 i £ HRTIMER_STXDTCTL % 17 4 1,
DTFCFG[15:9]#1 DTRCFG[15:9] {37 HRTIMER_STXACTL %774+,

B I 18] 16 54> 4t HRTIMER_STXDTCTL %747 2+ ) DTGCKDIV[3:0]f7 5k &
SR 5 o

DTGCKDIV[2:0]f7 57 HRTIMER_STxDTCTL %17 %%, ifi DTGCKDIV[3]{ 7
HRTIMER_STXACTL %f7 52+,

i1, AR 1 200ns (FIBE X B, KB X i 18 -l 4345 22 % DTGCKDIV]3:0] % & A 4b°1000,
H 16 {45, DTFCFG[8:0] DTRCFG[8:0]i% & Jy 200ns*16*216MHz=691.

3.7. H BB FRAE

BN E T S BIC N BT 4 AN EREe s, AT DAR IS A 2 At i, R E R A e
¥ Hh BCR AR Al R S5 DI RE

FEE S 0 28], LeBeds 5 FME < 6], s 5 LUAL s L B #ANREAH 2 A b, B2 %
PNERE SEIVE R U IR

CAR #3174 M LE B E w7 47 2 AT AR BRAE :

B BU/MESAKTEHET (3HHRTIMER_CK);
B RAELTUNTEET (0XFFFF - 1%HRTIMER_CK).

PL 216MHz £4t0 8. DLL 32 {4, 200kHz PWM 43 :

CAR fH ¥ 4% N PER = 6.912GHz/200kHz = 34560, ARE#id (65535-32);

CMP {8 N 4% € N CMP ANBE/N T (3*32), ANEsiEd (34560-32).

3.8. A A

Thie

10 MR FEAEFT LLFEIRERT T 8 /> ST iR 1 A W LB i D) 8 SEIUR A1 & S i
HALHE, SCHL CRM %Ml IZ BRI L5 T RE -

SNER A NIR A 4 Fh, WTRUORE TR, BUrsm AT . ADC RLUE % Al
TIMER_TRGO. 4N rT AR E A LT FREAS ek ik, FFs AT S i A # .

R A7 AL E 5% & 3-6. Sf BN Fras /LB -
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&K 3-6. SMPMATHFREE
E Ed VA b
SR FAEIR EXEVYSRCI[1:0] SRCO. SRC1. SRC2. SRC3
AR EXEVYEG[1:0] BT FREE. B
W PEE R EXEVyP EHLT L (P
PRIJeAE EXEVYFAST RAEB R ARRAE IR
Z#HRTIMER_STXEXEVFCFGO. HRTIMER_STXEXEVFCFG1.
AN IR E .
HRTIMER_STXEXEVFCFG2 23 17 7%
LA B UL R AT B BRI B, SN AHARD AT 275 2 3-7. Sf B E S .
K 3-1. SMRBEMHESHARE
/* extern event config: EXEVENT5 SRC1 source is comparatorl. High level trigger */
hrtimer_exeventcfg_struct_para_init(&exevcfg_para);
exevcfg_para.digital_filter = 0x0;
exevcfg_para.edge = HRTIMER_EXEV_EDGE_LEVEL;
exevcfg_para.polarity = HRTIMER_EXEV_POLARITY_HIGH;
exevcfg_para.source = HRTIMER_EXEV_SRC1;
exevcfg_para.fast = HRTIMER_EXEV_FAST_ENABLE;
hrtimer_exevent_config(HRTIMERO, HRTIMER_EXEVENT_5, &exevcfg_para);
/* extern event filter config */
hrtimer_exeVfilter_struct_para_init(&exevfilter_para);
exeVfilter_para.filter_mode = HRTIMER_EXEVFILTER_DISABLE;
exevfilter_para.memorized = HRTIMER_EXEVMEMORIZED_DISABLE;
hrtimer_slavetimer_exevent_filtering_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, HRTIMER_
EXEVENT_5, &exevfilter_para);
/* configures EXEV5 to reset PWM */
hrtimer_channel_outputcfg_struct_para_init(&outcfg_para);
outcfg_para.reset_request = (HRTIMER_CHANNEL_RESET_CMPO | HRTIMER_CHANNEL_RE
SET_EXEV5);
outcfg_para.set_request = HRTIMER_CHANNEL_SET_PER;
hrtimer_slavetimer_waveform_channel_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, HRTIME
R_STO_CHO, &outcfg_para);
3.9. W LRY Tl R

B> ST #RA M Ry LA, W] LA 12 ) e SEBUG Hb i A\ PRod b B, ScBid s fR 977
FLER IR S PRI L RE -

AR N R T AN SRR SRR N 51 BRI P LB AR O o RS STy [l A\ I8
(Vi #% B % B 1 FLTYINSRC 7 4 5E

2 FLTYINSRC = 00 irf, AR A8 LGB g th R DR 4 fid A5 - 42 B A0 s N 51 A

2 FLTYINSRC = 01 Itf, MCU Py LA S (0 2 78 A B ELRGE B fadan NI, BRI &6
12
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FLACHS (0 I e B &, 67 )i 1T 42 DAC (1%t s
24 FLTYINSRC = 10 itf, HRTIMER &M A4 2 15 A 38 B Bl S i N e, H b AhET
FAFRIARA TR E T ARG ARt . PR AR AR R A S A
WA 3-1. HEERTIGE (RN BB EE) Jiix, DAC fth (R BIME, 55chrya&s R
FEAELAE N EUBCAS t EAT B, P B e s an H 422 22 W PRl o) S, DT A otk
& nFEE.
B 3-1. AR ThEE (R AR L)
ADC
m Isense
L EATH CMP_OUT fepssmsts |— 2910 s 4{%}
CMPL HRTIMER
DAC
DA B LB AT W OR3P 9], S N RIS /] 2% € 3-8, SO 25 5.
K 3-8. HEMASHN
/* enable fault input channel O: fault source is from internal comparator output */
hrtimer_faultcfg_struct_para_init(&faultcfg_para);
faultcfg_para.control = HRTIMER_FAULT_CHANNEL_ENABLE;
faultcfg_para.filter = 0x0;
faultcfg_para.polarity = HRTIMER_FAULT_POLARITY_LOW,;
faultcfg_para.protect = HRTIMER_FAULT_PROTECT_ENABLE;
faultcfg_para.source = HRTIMER_FAULT_SOURCE_INTERNAL;
hrtimer_fault_config(HRTIMERO, HRTIMER_FAULT_0, &faultcfg_para);
/* fault input channel O will effect ST2 */
hrtimer_timercfg_struct_para_init(&timercfg_para);
timercfg_para.fault_enable = HRTIMER_STXFAULTENABLE_FAULTO;
timercfg_para.fault_protect = HRTIMER_STXFAULT_PROTECT_READWRITE;
hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMER2, &timercfg_para);
A R R R LA N A, 55 AN198 GD32G5x3 Z I H B aFHE /755 -
3.10. ADC fili /2

TRIGSEL wJ LA filt % ADC, 10 A~k 32 1 fih & ( HRTIMER_ADCTRIGSx (x=0..3)
HRTIMER_ADCTRIGSXA (x=0..3)#1 HRTIMER_ADCEXTTRG. HRTIMER_ADCEXTTRGA
1) HRTIMER_ADCTRIGO - HRTIMER_ADCTRIG9) #] ] T-fili )k ADC ] #R 4 .

PL STO f) CMP1 fifi k. ADCO MR AL RFEHI S0, v 5% % 3-9. ADC R ZH T,

% 3-9. ADC fil R Z% Y
/* PWM trigger config */ ‘
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Hrtimer_trigger_adc0_config(void)
{....
/* ADC trigger source: HRTIMER_ADCTRIGO, trigger event is selected as STOCMP1*/
hrtimer_adctrigcfg_struct_para_init(&triggercfg_para);
triggercfg_para.update_source = HRTIMER_ADCTRGI_UPDATE_STO;
triggercfg_para.trigger0_3[0] = HRTIMER_ADCTRGI02_EVENT_STOCMP1;
triggercfg_para.trigger0_3[1] = HRTIMER_ADCTRGI02_EVENT_NONE;
hrtimer_adc_trigger0_3_config(HRTIMERO, HRTIMER_ADCTRIG_O, &triggercfg_para);
...... }
/* ADCO trigger config */
adcO_trigger_config(void)
{.....
/* ADCO routine channel triggered by external trigger */
adc_external_trigger_config(ADCO, ADC_ROUTINE_CHANNEL, EXTERNAL_TRIGGER_RISIN
G);
...... }
/* Trigsel config */
trigsel_config(void)
{.....
/* Trigger input select HRTIMER_ADCTRIGO (0x7D) */
trigsel_init(TRIGSEL_OUTPUT_ADCO_ROUTRG, TRIGSEL_INPUT_HRTIMER_ADC_TRIGO);
...... }

3.11. HRTIMER [F]5

HHEIZA MT 8 STx B TAER, RZAEI T HEM timer [ [FE, Hh X EZORERD)E
B ALl A v s AL
3.11.1.  FBREZ

3.11.2.

IR PWM B — 80, 48 B e i g 2 AT R R 3. MT F1 STx A5 5 sh 10D
W 3-10. /7B CAEFN:

% 3-10. [FF A3

I* enable counters */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_MT_COUNTER | HRTIMER_ST1_COUN
TER | HRTIMER_ST2_COUNTER | HRTIMER_ST3_COUNTER | HRTIMER_ST4 COUNTER |
HRTIMER_ST5_COUNTER | HRTIMER_ST6_COUNTER | HRTIMER_ST7_COUNTER);

H R AR AL

A LAF YRR AR AL ST I :
14
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STx A L. HHFM, i 1 FAMLELE: 3 Fft

HoAth STy (Bl x =1, My=0, 2.7): HH 0 FM, HH 1 FAAELE 3 FF:
MT: LU 0 Fff, b1 S, b 2 dif, b 3 SR mE i gift,
HMEFMy (y=0.9): EXEVy Jy STx AN ER S FHITESAS 5 .

ZINBEAE SR IRAN  (RPIURAE AR RN, A 2N

PLST1 /B, R MT fELH 0 FEExT ST H#ATE AL, AHIACIYED & W # 3-11. CNTRST 1
BELCISTR

% 3-11. CNTRST Zh&ERG

/* timer counter reset */

HRTIMER_STXCNTRST(HRTIMERO, HRTIMER_SLAVE_TIMER1) = HRTIMER_STXCNT_RES
ET_MASTER_CMPO;

BA PWM B4 R

A SR A5 e L ) B R A

B OEIEHESR
m ERHEARE
AR

PWM {552 K2 ) AR 4 1 S A AL 73, U TV 22 FLAR AU H ), dn L densy 25
LED 4.

& 3-2. B4 PWM /87, 7&AE STOCHO #ir i _E7F=4=—4™ 100kHz 5 %%t 50% ) PWM
55,

3-2. A PWM AR

STOCAR

Vv

Y

STOCMPQV
 E—

CMPO ————

|
|
v v
STOCHO_O |

LLSTO Mfil, W 2% % 3-12. #4 PWM AL E, FAEWT:

SERS 2% STO AL B i 21585

THEER R B A B 16 £

THER H B E A 7 4% STXCAR 5 A\ #{H: (216MHz x 16)/100kHz = 34560;
LR 0 274745 STXCMPOV 5 A\ i 2= Lifi: 0.5 x 34560 = 17280;

BALER: A

|
Set}  Reset
v

15
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B BER: HEEE 0
B {fi5e STO ) CHO_O f#ithi#i&: CHOUTEN # 4% #: ") STOCHOEN fi7 & 1;
B JF)5 STO it#: MTCTLO F 472" STOCEN % 1.

*® 3-12. B4 PWM EARE

A=A AL {I=A By
TAERER CTNM HELLAR A
THERE e 34 | CNTCKDIV][2:0] 1 16145
B (216MHz x 16)/100kHz =
SEYER- Sy STxCAR J& HE
34560
ELi 0% 17 %% STXCMPOV 0.5 x 34560 = 17280 sl
A STXCREP 0
BAER CHOSPER JA A
EAER CHORSCMPO b 2R 0t
T TE A e STOCHOEN fiife
T RE STOCEN fiife

SHRILUHE 3-13. PWM JE4 R 2(CF5-
% 3-13. PWM A4 RS

/* configure period, continuous mode and DLL value */
hrtimer_baseinit_struct_para_init(&baseinit_para);

baseinit_para.period = 34560U;

baseinit_para.prescaler = HRTIMER_PRESCALER_MUL16;
baseinit_para.repetitioncounter = 0U;

baseinit_para.counter_mode = HRTIMER_COUNTER_MODE_CONTINOUS;
hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &baseinit_para);
/* configure duty value */

hrtimer_comparecfg_struct_para_init(&comparecfg_para);
comparecfg_para.compare_value = 17280U;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_COMPAREQO, &comparecfg_para);

/* configure set and reset event */
hrtimer_channel_outputcfg_struct_para_init(&outcfg_para);
outcfg_para.reset_request = HRTIMER_CHANNEL_RESET_CMPO;
outcfg_para.set_request = HRTIMER_CHANNEL_SET_PER,;
hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_STO_CHO, &outcfg_para);

/* enable output channel */

hrtimer_output_channel_enable(HRTIMERO, HRTIMER_STO_CHO);

/* enable a counter */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER);
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baseinit_para.period = 34560U;
baseinit_para.prescaler = HRTIMER_PRESCALER_MUL16;
baseinit_para.repetitioncounter = OU;
baseinit_para.counter_mode = HRTIMER_COUNTER_MODE_CONTINOUS;
hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERQO, &baseinit_para);

/* configure duty value */

deadtimecfg_para.rising_value = 691;

deadtimecfg_para.rising_sign = HRTIMER_DEADTIME_RISINGSIGN_POSITIVE;
deadtimecfg_para.falling_value = 691;

deadtimecfg_para.falling_sign = HRTIMER_DEADTIME_FALLINGSIGN_POSITIVE;
hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &deadtimecfg_par

/* configure set and reset event */

[* configure period, continuous mode and DLL value */

hrtimer_baseinit_struct_para_init(&baseinit_para);

hrtimer_comparecfg_struct_para_init(&comparecfg_para);
comparecfg_para.compare_value = 17280U;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_COMPAREDQ, &comparecfg_para);

* enable deadtime */
hrtimer_timercfg_struct_para_init(&timercfg_para);
timercfg_para.deadtime_enable = HRTIMER_STXDEADTIME_ENABLED;
hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timercfg_para);
[* configures the deadtime mode :deadtime=200ns */
hrtimer_deadtimercfg_struct_para_init(&deadtimecfg_para);
deadtimecfg_para.prescaler = HRTIMER_DEADTIME_PRESCALER_MUL16;

hrtimer_channel_outputcfg_struct_para_init(&outcfg_para);
outcfg_para.reset_request = HRTIMER_CHANNEL_RESET_CMPO;
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outcfg_para.set_request = HRTIMER_CHANNEL_SET_PER,;
hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_STO_CHO, &outcfg_para);

/* enable output channel */

hrtimer_output_channel_enable(HRTIMERO, HRTIMER_STO_CHO|HRTIMER_STO_CH1);

/* enable a counter */
hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER);
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/* PWM wave config */

hrtimer_config(void)

{

/* configure period, continuous mode and DLL value */
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hrtimer_baseinit_struct_para_init(&baseinit_para);

baseinit_para.period = 34560U;

baseinit_para.prescaler = HRTIMER_PRESCALER_MUL16;

baseinit_para.repetitioncounter = 0U;

baseinit_para.counter_mode = HRTIMER_COUNTER_MODE_CONTINOUS;
hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &baseinit_para);

/* configure shadow enable */

hrtimer_timerinit_struct_para_init(&timerinit_para);

timerinit_para.repetition_update = HRTIMER_UPDATEONREPETITION_DISABLED;
timerinit_para.shadow = HRTIMER_SHADOW_ENABLED;

timerinit_para.update_selection = HRTIMER_MT_ST_UPDATE_SELECTION_INDEPENDENT;
hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timerinit_para);

[* config counter reset event as upadate event */
hrtimer_timercfg_struct_para_init(&timercfg_para);

timercfg_para.deadtime_enable = HRTIMER_STXDEADTIME_DISABLED;
timercfg_para.reset_update = HRTIMER_STXUPDATEONRESET_ENABLED;
hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timercfg_para);
/* set counter reset event as main loop interrupt:*/
hrtimer_timers_interrupt_flag_clear(HRTIMERO,HRTIMER_SLAVE_TIMERO,HRTIMER_ST_INT_F
LAG_CNTRST);

hrtimer_timers_interrupt_enable(HRTIMERO,HRTIMER_SLAVE_TIMERO, HRTIMER_ST_INT_CN
TRST);

/* configure duty value */

hrtimer_comparecfg_struct_para_init(&comparecfg_para);

comparecfg_para.compare_value = 20736U;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_COMPAREQO, &comparecfg_para);

/* init sample point value */

HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMERO) = 10368U;

/* configure set and reset event */

hrtimer_channel_outputcfg_struct_para_init(&outcfg_para);

outcfg_para.reset_request = HRTIMER_CHANNEL_RESET_CMPO;

outcfg_para.set_request = HRTIMER_CHANNEL_SET_PER;
hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_STO_CHO, &outcfg_para);

[* software update to ensure that the initial configuration takes effect before the timer start */
HRTIMER_CTL1(HRTIMERO) |= (HRTIMER_CTL1_STOSUP);

/* enable output channel */

hrtimer_output_channel_enable(HRTIMERO, HRTIMER_STO_CHO);

* enable a counter */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER);
}
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/* ISR: counter reset event or repetition event */
void HRTIMER_IRQ1_IRQHandler(void)

/* Update the value of CMPO per control cycle: CMPO = duty*baseinit_para.period */
HRTIMER_STXCMPOV(HRTIMERO, HRTIMER_SLAVE_TIMERO) = cmp0;

/* Update the value of CMP1 per control cycle: CMP1 = CMPO0/2 */
HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMERO) = cmp0/2U;

/* PWM trigger config */

Hrtimer_trigger_adc0_config(void)

/* ADC trigger source: HRTIMER_ADCTRIGO, trigger event is selected as STOCMP1*/
hrtimer_adctrigcfg_struct_para_init(&triggercfg_para);

triggercfg_para.update_source = HRTIMER_ADCTRGI_UPDATE_STO;
triggercfg_para.trigger0_3[0] = HRTIMER_ADCTRGI02_EVENT_STOCMP1;
triggercfg_para.trigger0_3[1] = HRTIMER_ADCTRGI02_EVENT_NONE;
hrtimer_adc_trigger0_3_config(HRTIMERO, HRTIMER_ADCTRIG_O, &triggercfg_para);

/* ADCO trigger config */

adcO_trigger_config(void)

/* ADCO routine channel triggered by external trigger */

adc_external_trigger_config(ADCO, ADC_ROUTINE_CHANNEL, EXTERNAL_TRIGGER_RISING);

[* Trigsel config */

trigsel_config(void)

[* Trigger input select HRTIMER_ADCTRIGO (0x7D) */
trigsel_init(TRIGSEL_OUTPUT_ADCO_ROUTRG, TRIGSEL_INPUT_HRTIMER_ADC_TRIGO);
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/* PWM wave config */

hrtimer_config(void)
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{

/* configure period, continuous mode and DLL value */
hrtimer_baseinit_struct_para_init(&baseinit_para);

baseinit_para.period = 34560U;

baseinit_para.prescaler = HRTIMER_PRESCALER_MUL16

baseinit_para.repetitioncounter = 0U;

baseinit_para.counter_mode = HRTIMER_COUNTER_MODE_CONTINOUS;
hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERQO, &baseinit_para);

/* configure shadow enable */

hrtimer_timerinit_struct_para_init(&timerinit_para);

timerinit_para.repetition_update = HRTIMER_UPDATEONREPETITION_DISABLED;
timerinit_para.shadow = HRTIMER_SHADOW_ENABLED;

timerinit_para.update_selection = HRTIMER_MT_ST_UPDATE_SELECTION_INDEPENDENT;
hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timerinit_para);

/* enable deadtime and config counter reset event as upadate event */
hrtimer_timercfg_struct_para_init(&timercfg_para);

timercfg_para.deadtime_enable = HRTIMER_STXDEADTIME_ENABLED;
timercfg_para.reset_update = HRTIMER_STXUPDATEONRESET_ENABLED;
hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timercfg_para);
/* configures the deadtime mode :deadtime=200ns */
hrtimer_deadtimercfg_struct_para_init(&deadtimecfg_para);

deadtimecfg_para.prescaler = HRTIMER_DEADTIME_PRESCALER_MUL16;
deadtimecfg_para.rising_value = 691,

deadtimecfg_para.rising_sign = HRTIMER_DEADTIME_RISINGSIGN_POSITIVE;
deadtimecfg_para.falling_value = 691;

deadtimecfg_para.falling_sign = HRTIMER_DEADTIME_FALLINGSIGN_POSITIVE;
hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &deadtimecfg_par
a);

I* set counter reset event as main loop interrupt:*/
hrtimer_timers_interrupt_flag_clear(HRTIMERO,HRTIMER_SLAVE_TIMERO,HRTIMER_ST_INT_F
LAG_CNTRST);

hrtimer_timers_interrupt_enable(HRTIMERO,HRTIMER_SLAVE_TIMERO, HRTIMER_ST_INT_CN
TRST);

* configure duty value */

hrtimer_comparecfg_struct_para_init(&comparecfg_para);

comparecfg_para.compare_value = 20736U;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMERQO,
HRTIMER_COMPAREQO, &comparecfg_para);

/* init sample point value */

HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMERO) = 10368U;

/* configure set and reset event */

hrtimer_channel_outputcfg_struct_para_init(&outcfg_para);

outcfg_para.reset_request = HRTIMER_CHANNEL_RESET_CMPO;
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outcfg_para.set_request = HRTIMER_CHANNEL_SET_PER;
hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_STO_CHO, &outcfg_para);

/* software update to ensure that the initial configuration takes effect before the timer start */
HRTIMER_CTL1(HRTIMERO) |= (HRTIMER_CTL1_STOSUP);

/* enable output channel */

hrtimer_output_channel_enable(HRTIMERO, HRTIMER_STO_CHO| HRTIMER_STO_CH1);
/* enable a counter */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER);

}

/* ISR: counter reset event or repetition event */
void HRTIMER_IRQ1_IRQHandler(void)

/* Update the value of CMPO per control cycle: CMPO = duty*baseinit_para.period */
HRTIMER_STXCMPOV(HRTIMERO, HRTIMER_SLAVE_TIMERO) = cmp0;

/* Update the value of CMP1 per control cycle: CMP1 = CMPO0/2 */
HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMERO) = cmp0/2U;

/* PWM trigger config */
hrtimer_trigger_adcO_config(void)

/* ADC trigger source: HRTIMER_ADCTRIGO, trigger event is selected as STOCMP1*/
hrtimer_adctrigcfg_struct_para_init(&triggercfg_para);

triggercfg_para.update_source = HRTIMER_ADCTRGI_UPDATE_STO;
triggercfg_para.trigger0_3[0] = HRTIMER_ADCTRGI02_EVENT_STOCMP1;
triggercfg_para.trigger0_3[1] = HRTIMER_ADCTRGIO2_EVENT_NONE;
hrtimer_adc_trigger0_3_config(HRTIMERO, HRTIMER_ADCTRIG_O, &triggercfg_para);

/* ADCO trigger config */

adcO_trigger_config(void)

/* ADCO routine channel triggered by external trigger */
adc_external_trigger_config(ADCO, ADC_ROUTINE_CHANNEL, EXTERNAL_TRIGGER_RISING);

[* Trigsel config */
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trigsel_config(void)

[* Trigger input select HRTIMER_ADCTRIGO (0x7D) */
trigsel_init(TRIGSEL_OUTPUT_ADCO_ROUTRG, TRIGSEL_INPUT_HRTIMER_ADC_TRIGO);
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/* PWM wave config */

hrtimer_config(void)

{

/* configure period, continuous mode and DLL value */

hrtimer_baseinit_struct_para_init(&baseinit_para);

baseinit_para.period = 34560U;

baseinit_para.prescaler = HRTIMER_PRESCALER_MUL16

baseinit_para.repetitioncounter = 0U;

baseinit_para.counter_mode = HRTIMER_COUNTER_MODE_CONTINOUS;

hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &baseinit_para);

baseinit_para.period = OXFFFF;

hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERL1, &baseinit_para);

hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMER2, &baseinit_para);

/* configure shadow enable */

hrtimer_timerinit_struct_para_init(&timerinit_para);

timerinit_para.repetition_update = HRTIMER_UPDATEONREPETITION_DISABLED;

timerinit_para.shadow = HRTIMER_SHADOW_ENABLED;

timerinit_para.update_selection = HRTIMER_MT_ST_UPDATE_SELECTION_INDEPENDENT;

hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timerinit_para);

hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMER1, &timerinit_para);

hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMERZ2, &timerinit_para);

/* enable deadtime and config counter reset event as upadate event */

hrtimer_timercfg_struct_para_init(&timercfg_para);

timercfg_para.deadtime_enable = HRTIMER_STXDEADTIME_ENABLED;

timercfg_para.reset_update = HRTIMER_STXUPDATEONRESET_ENABLED;

hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timercfg_para);

hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMER1, &timercfg_para);

hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMER2, &timercfg_para);

/* configures the deadtime mode :deadtime=200ns */

hrtimer_deadtimercfg_struct_para_init(&deadtimecfg_para);

deadtimecfg_para.prescaler = HRTIMER_DEADTIME_PRESCALER_MUL16;

deadtimecfg_para.rising_value = 691,

deadtimecfg_para.rising_sign = HRTIMER_DEADTIME_RISINGSIGN_POSITIVE;

deadtimecfg_para.falling_value = 691,

deadtimecfg_para.falling_sign = HRTIMER_DEADTIME_FALLINGSIGN_POSITIVE;

hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &deadtimecfg_par

a);

hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMER1, &deadtimecfg_par
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_STO_CHO, &outcfg_para);

_ST1_CHO, &outcfg_para);

a);

hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMERZ2, &deadtimecfg_par
a);

/* set counter reset event as main loop interrupt:*/
hrtimer_timers_interrupt_flag_clear(HRTIMERO,HRTIMER_SLAVE_TIMERO,HRTIMER_ST_INT_F
LAG_CNTRST);

hrtimer_timers_interrupt_enable(HRTIMERO,HRTIMER_SLAVE_TIMERO, HRTIMER_ST_INT_CN
TRST);

/* configure duty value */

hrtimer_comparecfg_struct_para_init(&comparecfg_para);

comparecfg_para.compare_value = 20736U;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_COMPAREQO, &comparecfg_para);
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMER1,
HRTIMER_COMPAREQO, &comparecfg_para);
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMER?2,
HRTIMER_COMPAREQO, &comparecfg_para);

[* init sample point value */

HRTIMER_STXCMP2V(HRTIMERO, HRTIMER_SLAVE_TIMERO) = 10368U;
HRTIMER_STXCMP2V(HRTIMERO, HRTIMER_SLAVE_TIMER1) = 10368U;
HRTIMER_STXCMP2V(HRTIMERO, HRTIMER_SLAVE_TIMER2) = 10368U;

[* STOCMP1 to counter reset ST1, STOCMP3 to counter reset ST2 */
HRTIMER_STXCNTRST(HRTIMERO, HRTIMER_SLAVE_TIMER1) = HRTIMER_STXCNT_RES
ET_OTHERO_CMP1);

HRTIMER_STXCNTRST(HRTIMERO, HRTIMER_SLAVE_TIMER2) = HRTIMER_STXCNT_RES
ET_OTHERO_CMP3);

/* generate phase difference: 0\ 120 \ 240 */

HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMERO) = 34560*1/3;
HRTIMER_STXCMP3V(HRTIMERO, HRTIMER_SLAVE_TIMERO) = 34560*2/3;

/* configure set and reset event */

hrtimer_channel_outputcfg_struct_para_init(&outcfg_para);

outcfg_para.reset_request = HRTIMER_CHANNEL_RESET_CMPO;

outcfg_para.set_request = HRTIMER_CHANNEL_SET_PER;
hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMERO, HRTIMER

outcfg_para.set_request = HRTIMER_CHANNEL_SET_ CMP1;

I* Set the value of CMP1 min = DLL*3 */
HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMER1) = 48U;
HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMER?2) = 48U;

hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMER1, HRTIMER

hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMER2, HRTIMER
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_ST2_CHO0, &outcfg_para);

/* software update to ensure that the initial configuration takes effect before the timer start */
HRTIMER_CTL1(HRTIMERO) |= (HRTIMER_CTL1_STOSUP| HRTIMER_CTL1_STOSUP| HRTI
MER_CTL1_ST2SUP);

/* enable output channels synchronization */

hrtimer_output_channel_enable(HRTIMERO, HRTIMER_STO_CHO | HRTIMER_STO_CH1| HRTI
MER_ST1_CHO | HRTIMER_ST1_CH1 | HRTIMER_ST2_CHO| HRTIMER_ST2_CH1);

/* enable counters synchronization */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER | HRTIMER_ST1_COU
NTER | HRTIMER_ST2_COUNTER);

}

/* ISR: counter reset event or repetition event */
void HRTIMER_IRQ1_IRQHandler(void)

/* disable all the slave timer update event */

HRTIMER_CTLO(HRTIMERO) |= (HRTIMER_CTLO_STOUPDIS|HRTIMER_CTLO_ST1UPDIS
|[HRTIMER_CTLO_ST2UPDIS);

/* Update the value of CMPO per control cycle: CMPO = duty*baseinit_para.period */
HRTIMER_STXCMPOV(HRTIMERO, HRTIMER_SLAVE_TIMERO) = stOcmp0;
HRTIMER_STXCMPOV(HRTIMERO, HRTIMER_SLAVE_TIMER1) = stlcmp0;
HRTIMER_STXCMPOV(HRTIMERO, HRTIMER_SLAVE_TIMER?2) = st2cmp0;

/* Update the value of CMP2 per control cycle: CMP2 = CMPO0/2 */
HRTIMER_STXCMP2V(HRTIMERO, HRTIMER_SLAVE_TIMERO) = stOcmp0/2U;
HRTIMER_STXCMP2V(HRTIMERO, HRTIMER_SLAVE_TIMER1) = stlcmp0/2U;
HRTIMER_STXCMP2V(HRTIMERO, HRTIMER_SLAVE_TIMER?2) = st2cmp0/2U;

/* enable all the slave timer update event */

HRTIMER_CTLO(HRTIMERO) &=~ (HRTIMER_CTLO_STOUPDIS|HRTIMER_CTLO_ST1UPDIS
|[HRTIMER_CTLO_ST2UPDIS);

/* PWM trigger config */
hrtimer_trigger_adcO_config(void)

/* ADC trigger source: HRTIMER_ADCTRIGO, trigger event is selected as STOCMP2*/
hrtimer_adctrigcfg_struct_para_init(&triggercfg_para);

triggercfg_para.update_source = HRTIMER_ADCTRGI_UPDATE_STO;
triggercfg_para.trigger0_3[0] = HRTIMER_ADCTRGI02_EVENT_STOCMP2;
triggercfg_para.triggerO_3[1] = HRTIMER_ADCTRGI02_EVENT_NONE;
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hrtimer_adc_trigger0_3_config(HRTIMERO, HRTIMER_ADCTRIG_O, &triggercfg_para);

/* ADCO trigger config */
adcO_trigger_config(void)

/* ADCO routine channel triggered by external trigger */
adc_external_trigger_config(ADCO, ADC_ROUTINE_CHANNEL, EXTERNAL_TRIGGER_RISING);

[* Trigsel config */

trigsel_config(void)

[* Trigger input select HRTIMER_ADCTRIGO (0x7D) */
trigsel_init(TRIGSEL_OUTPUT_ADCO_ROUTRG, TRIGSEL_INPUT_HRTIMER_ADC_TRIGO);
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/* PWM wave config */

hrtimer_config(void)

{

/* configure period, continuous mode and DLL value */
hrtimer_baseinit_struct_para_init(&baseinit_para);

baseinit_para.period = 34560U;

baseinit_para.prescaler = HRTIMER_PRESCALER_MUL16
baseinit_para.repetitioncounter = 2U;

baseinit_para.counter_mode = HRTIMER_COUNTER_MODE_CONTINOUS;
hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &baseinit_para);

/* configure shadow enable , config Rep event as upadate event */
hrtimer_timerinit_struct_para_init(&timerinit_para);

timerinit_para.repetition_update = HRTIMER_UPDATEONREPETITION_ENABLED;
timerinit_para.shadow = HRTIMER_SHADOW_ENABLED;
timerinit_para.update_selection = HRTIMER_MT_ST_UPDATE_SELECTION_INDEPENDENT;
hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timerinit_para);
/* enable deadtime */

hrtimer_timercfg_struct_para_init(&timercfg_para);

timercfg_para.deadtime_enable = HRTIMER_STXDEADTIME_ENABLED;
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timercfg_para.reset_update = HRTIMER_STXUPDATEONRESET_DISABLED;
hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timercfg_para);
/* configures the deadtime mode :deadtime=200ns */
hrtimer_deadtimercfg_struct_para_init(&deadtimecfg_para);

deadtimecfg_para.prescaler = HRTIMER_DEADTIME_PRESCALER_MUL16;
deadtimecfg_para.rising_value = 691,

deadtimecfg_para.rising_sign = HRTIMER_DEADTIME_RISINGSIGN_POSITIVE;
deadtimecfg_para.falling_value = 691;

deadtimecfg_para.falling_sign = HRTIMER_DEADTIME_FALLINGSIGN_POSITIVE;
hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &deadtimecfg_par
a);

[* configure duty value */

hrtimer_comparecfg_struct_para_init(&comparecfg_para);
comparecfg_para.compare_value = 17280U;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_COMPAREQO, &comparecfg_para);

/* configure set and reset event */
hrtimer_channel_outputcfg_struct_para_init(&outcfg_para);

outcfg_para.reset_request = HRTIMER_CHANNEL_RESET_CMPO;
outcfg_para.set_request = HRTIMER_CHANNEL_SET_PER;
hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMERO,
HRTIMER_STO_CHO, &outcfg_para);

I* software update to ensure that the initial configuration takes effect before the timer start */
HRTIMER_CTL1(HRTIMERO) |= (HRTIMER_CTL1_STOSUP);

/* enable output channel */

hrtimer_output_channel_enable(HRTIMERO, HRTIMER_STO_CHO| HRTIMER_STO_CH1);
* enable a counter */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER);
}

/* ISR: repetition event */
void HRTIMER_IRQ1_IRQHandler(void)

/* Update the value of PER per control cycle: PER = period */
HRTIMER_STXCAR(HRTIMERO, HRTIMER_SLAVE_TIMERO) = new_period;

/* Update the value of CMPO per control cycle: CMPO = period / 2 */
HRTIMER_STXCMPOV(HRTIMERO, HRTIMER_SLAVE_TIMERO) = new_period / 2;
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/* PWM wave config */

hrtimer_config(void)

{

/* configure period, continuous mode and DLL value */
hrtimer_baseinit_struct_para_init(&baseinit_para);

baseinit_para.period = 34560U;
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baseinit_para.prescaler = HRTIMER_PRESCALER_MUL16;

baseinit_para.repetitioncounter = 0U;

baseinit_para.counter_mode = HRTIMER_COUNTER_MODE_CONTINOUS;
hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMER2, &baseinit_para);
hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERS, &baseinit_para);

/* configure shadow enable */

hrtimer_timerinit_struct_para_init(&timerinit_para);

timerinit_para.repetition_update = HRTIMER_UPDATEONREPETITION_DISABLED;
timerinit_para.shadow = HRTIMER_SHADOW _ENABLED;

timerinit_para.update_selection = HRTIMER_MT_ST_UPDATE_SELECTION_INDEPENDENT;
hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMERZ2, &timerinit_para);
hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMERS, &timerinit_para);

/* enable deadtime, config period event as upadate event */
hrtimer_timercfg_struct_para_init(&timercfg_para);

timercfg_para.deadtime_enable = HRTIMER_STXDEADTIME_ENABLED;
timercfg_para.reset_update = HRTIMER_STXUPDATEONRESET ENABLED;
hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMER2, &timercfg_para);
hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMERS, &timercfg_para);
/* configures the deadtime mode :deadtime=200ns */
hrtimer_deadtimercfg_struct_para_init(&deadtimecfg_para);

deadtimecfg_para.prescaler = HRTIMER_DEADTIME_PRESCALER_MUL16;
deadtimecfg_para.rising_value = 691,

deadtimecfg_para.rising_sign = HRTIMER_DEADTIME_RISINGSIGN_POSITIVE;
deadtimecfg_para.falling_value = 691;

deadtimecfg_para.falling_sign = HRTIMER_DEADTIME_FALLINGSIGN_POSITIVE;
hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMER2, &deadtimecfg_par
a);

hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMERS, &deadtimecfg_par
a);

* configure duty value */

hrtimer_comparecfg_struct_para_init(&comparecfg_para);

comparecfg_para.compare_value = (34560 — duty)/2;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMER2,
HRTIMER_COMPAREQO, &comparecfg_para);

comparecfg_para.compare_value = (34560 + duty)/2;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMER?2,
HRTIMER_COMPARE1, &comparecfg_para);

comparecfg_para.compare_value = (34560 — duty)/2;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMERS3,
HRTIMER_COMPAREQO, &comparecfg_para);

comparecfg_para.compare_value = (34560 + duty)/2;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMERS3,
HRTIMER_COMPARE1, &comparecfg_para);

46



GigaDevice

AN203
GD32G5x3 R4 =147 5 g ) 28 R $8 rd

/* configure set and reset event */

hrtimer_channel_outputcfg_struct_para_init(&outcfg_para);

outcfg_para.reset_request = HRTIMER_CHANNEL_RESET_CMP1,;

outcfg_para.set_request = HRTIMER_CHANNEL_SET_CMPO;
hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMER2,
HRTIMER_ST2_CHO, &outcfg_para);
hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMERS,
HRTIMER_ST3_CHO, &outcfg_para);

/* software update to ensure that the initial configuration takes effect before the timer start */
HRTIMER_CTL1(HRTIMERO) |= (HRTIMER_CTL1_ST2SUP| HRTIMER_CTL1_ST3SUP);

[* enable output channels synchronization*/

hrtimer_output_channel_enable(HRTIMERO, HRTIMER_ST2_CHO| HRTIMER_ST2_CH1| HRTIM
ER_ST3 CHO| HRTIMER_ST3_CH1);

/* enable counters synchronization */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_ST2_COUNTER | HRTIMER_ST3_COU
NTER);

}

/* ISR: ST2 counter reset event */
void HRTIMER_IRQ3_IRQHandler(void)

/* Update the value of CMPO per control cycle: CMPO = period */
HRTIMER_STXCMPOV(HRTIMERO, HRTIMER_SLAVE_TIMER2) = (period-new_duty)/2;
HRTIMER_STXCMPOV(HRTIMERO, HRTIMER_SLAVE_TIMERS3) = (period-new_duty)/2;
/* Update the value of CMP1 per control cycle: CMP1 = period / 2 */
HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMER?2) = (period+new_duty)/2;
HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMER3) = (period+new_duty)/2;
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Important Notice

This document is the property of GigaDevice Semiconductor Inc. and its subsidiaries (the "Company"). This document, including any
product of the Company described in this document (the “Product”), is owned by the Company under the intellectual property laws and
treaties of the People’s Republic of China and other jurisdictions worldwide. The Company reserves all rights under such laws and
treaties and does not grant any license under its patents, copyrights, trademarks, or other intellectual property rights. The names and

brands of third party referred thereto (if any) are the property of their respective owner and referred to for identification purposes only.

The Company makes no warranty of any kind, express or implied, with regard to this document or any Product, including, but not
limited to, the implied warranties of merchantability and fitness for a particular purpose. The Company does not assume any liability
arising out of the application or use of any Product described in this document. Any information provided in this document is provided
only for reference purposes. It is the responsibility of the user of this document to properly design, program, and test the functionality
and safety of any application made of this information and any resulting product. Except for customized products which has been
expressly identified in the applicable agreement, the Products are designed, developed, and/or manufactured for ordinary business,
industrial, personal, and/or household applications only. The Products are not designed, intended, or authorized for use as components
in systems designed or intended for the operation of weapons, weapons systems, nuclear installations, atomic energy control
instruments, combustion control instruments, airplane or spaceship instruments, transportation instruments, traffic signal instruments,
life-support devices or systems, other medical devices or systems (including resuscitation equipment and surgical implants), pollution
control or hazardous substances management, or other uses where the failure of the device or Product could cause personal injury,
death, property or environmental damage ("Unintended Uses"). Customers shall take any and all actions to ensure using and selling
the Products in accordance with the applicable laws and regulations. The Company is not liable, in whole or in part, and customers
shall and hereby do release the Company as well as it's suppliers and/or distributors from any claim, damage, or other liability arising
from or related to all Unintended Uses of the Products. Customers shall indemnify and hold the Company as well as it's suppliers
and/or distributors harmless from and against all claims, costs, damages, and other liabilities, including claims for personal injury or

death, arising from or related to any Unintended Uses of the Products.

Information in this document is provided solely in connection with the Products. The Company reserves the right to make changes,

corrections, modifications or improvements to this document and Products and services described herein at any time, without notice.

© 2024 GigaDevice — All rights reserved
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