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RiEEHES

ARG A ) T ARAE 5905 U0 2 1-1. BT EXT R «

R 11 FRBBIERNRE

EMRTE: eV HXCRE
HRTIMER High-Resolution Timer 151 70 R R B I 2%
MT Master Timer FEn 28
STx Slave Timer x MTE B 3
DLL Delay-locked loop FEIRBIAHER
PER Period JEL SUMEL S A
CMPx Compare x Eb A/ EL e x A
CBC Cycle by cycle B PR
LLC LLC Resonant Converters LLCIE PR e 25
TRIGSEL Trigger Selection Controller fih R 338 R A7 1) 2
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3.

3.1.

3.2.

3.3.

HAE

AESHBERE

MT Al STx i /2 B RCU A4t () HRTIMER_CK;
DLL HFr= A R s o #E 4 t HRTIMER _HPCK=32*fHRrTIMER cK;

T 8% % 4 P R i $0 8 ot HRTIMER_HPCK B8 DL 20 #51 %, 158 3 i % 2% i 4
HRTIMER_PSCCK;
AT A SRR R LR IR U T furmiMeR_pscek=THRTIMER_HPCK/ 73 EL: 5

R, HEEs R AP=HRTIMER _CK*32//34fitt. wJLL¥ 32/70 45 LU MR A AR AR B AR, Xkt
AP =HRTIMER _CK*{% 4% .

PLArEE g 1 M, s s =HRTIMER_CK*32, TJLLER 32 54 A 6.912GHz
(216MHZz*32) WEh e i 2% . B HIEA LL B T DLE 325 N B S HER T NG 16 A2 57
ﬁ%ﬁqjc ﬁ‘iﬁ%,ﬁﬂﬂ Uﬁﬁﬁﬂﬁﬁﬂﬂ /L\\:—Et PER = ingh—res/fpwm 1&'?]—;17[‘%0

B 4n, AEE % H 200kHz & E ) PWM B, & A8 % 7 28 (% 24 % £ A PER =
6.912GHz/200kHz = 34560, EAKFLE S H 0] 2% F 3-1. Eh 4/ E 1CF3-

R 3-1. Eh 3 AR E AR

/* 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);

BB XTFR

SE I &% LT IE B AR SOF RAAZ I AN i, 7T LUK 2 S i BN B AR AL F A,
M Ry SR A o G B AR S AEC R, T UK L B R B ST PWM e —
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MT 1 STx e 748 R A R T2 78y . MCU BEAL)E, 5T a7 4 2haE. ik SHWEN
PE 1, WAERER. T2 (798, £ 3-2. B FFF# TN a3 TIINE . 5 NX L ZF A7
EHBALIRBNE T arfras, HASRIAER . HRAETHHRMEN, B rafaNSlERIa
AR IS R AR
R 3-2. YTHELER
%51 GV 22
DMA Fl 9 {5 & MTDMAINTEN / STXDMAINTEN
T B3 EEE MTCAR / STXCAR
HE W HUE MTCREP / STXCREP
MTCMPOV / STXCMPOV
STXCMPOCP
A E MTCMP1V / STXCMP1V
MTCMP2V / STXCMP2V
MTCMP3V / STXCMP3V
STXDTCTL
FEX B E STXACTL #FAF#%H i) DTFCFG[15:9]#
DTRCFG[15:9]
STXCHOSET
STXCHORST
B E AR
STXCH1SET
STXCH1RST
TR Z AR STXCNTRST
ER: 1E5E8 HRTIMER WG IC E )G, B WUEH —IRFIN AR, DAME T 014640 f i &
(EE e EEp Gy e e
3.5. EHrES

MT Al STx B HA IR W2 3-3. B FELIRAE 7 :
£ 3-3. FHEM4ERE

BEHEHIR MT &4z STx AL
WAFAE R MTSUP STxSUP
HEHM UPREP =1 UPREP =1
THEAS B A R A NA UPRST =1
K B H At 2 B 585 P S T A UPBMT UPBSTX
DMA #5045 s A UPSEL[1:0] = 2’b01 UPSEL[3:0] = 4’b0001
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ERHEAIR MT 3L STx #EHilfL
DMA 45 R F 2 e R
UPSEL[1:0] = 2’b10 UPSEL[3:0] = 4'b0010
L s
STXUPINy(y=0..2)[#]_EF-iH NA UPSEL[3:0] = 40011\ 4'b0100 \
FAE R A 4'b0101;
STXUPINy(y=0..2) ) _EF+i
. N UPSEL[3:0] =4'b0110 \ 4°b0111
FPRZFHERE, A NA
4’b1000;
EikeTE
WE: HRTIMER_CTLO #3f7ashit v BB 45 ReThae, H A € i 88 AL REDI REARAE [F)
—a AR, AL AR ER 2 AN E N SF AN T A AU AT, R iz g — 4%
e, SFMIMEL ARG HETS WRE, BOYAESZ MY TS T AL TR EI, ERE
T AR AR I BRSO, WSROI R W . BRIl S % & 3-4. BHEMHE
BER KR -
R 3-4. EHEMEERIIKE
[* 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 M

24 STXCHOCTL % /£ 259X DTEN=1 i}, STxCTLO Zi7/¢5e ) BLNMEN=0 B, STx %t T
ETEAEIX AR o

BRIX I [A) 6 B 7] 275 26 3-5. FELXAT /] 5% 25 A P B »
R FUGEXE R0 R E0S HRTIMER 1 THEES b 20 SR e — 2K
& 3-5. JEX AR HF AL E

i el " e
# FCHO5CH1
PEIX [ RE DTEN 1 ﬁli[Xi‘%fQTc ‘0 5C
LR
FEIX B Tl 43450 R C Ly
DTGCKDIV[3:0] n
- —
SEBRAE X Bt )
BEX FR&E | DTFCFG[8:0] SKBRFEX I IH]
*HRTIMER_DTGCK
SEBRAE X B
JEIX THEE | DTRCFG[8:0] SRFRIEIX AT 1
*HRTIMER_DTGCK
X FHWHENGS | DTFS 5 ST e
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3.7.

3.8.

DA b0 B (3 A #/E STXDTCTL H STXACTL 2 £ 8 H1:

B EXIAE 2 HRTIMER_STXDTCTL 2777 251 () DTFCFG[15:0]f7 5 #1 DTRCFG[15:0]
7 185 76 %€ 1) . DTFCFG[15:0] 1 18 ¥ X # OOPRE K B ¥ 2 G W FE X W) /], T
DTRCFG[15:0]f7 1 & X fE OOPRE _FTH% 2 Jia BIAE X s ]

m DTFCFG[8:0Jf! DTRCFG[8:0]f ¢ HRTIMER _STxDTCTL 2 {7 %, DTFCFG[15:9]
A1 DTRCFG[15:9]f73s# 7 HRTIMER_STXACTL 2F 7 211,

B SEX A SR 4 HRTIMER_STXDTCTL 2947289 DTGCKDIV]3:0]47 38 & X st
B E o

B DTGCKDIV[2:0] fif 3 /£ HRTIMER_STXDTCTL % 7 #% ', 1fi DTGCKDIV[3] fi 7
HRTIMER_STXACTL # /745

i, A8 A |, 200ns FIFE X I, 74548 X I 8] B4 7043 52 %0 DTGCKDIV]3:0]i% & A 4b’1000,
Bl 16 1545, DTFCFG[8:0]5% DTRCFGI[8:0]# & Jy 200ns*16*216MHz=691.

HEME R E

FANER BT AR 4 ANEERE, W LRI AR 2 A A g, R b A F A e R
(1 ) BCRAE [ e A S T i

PR 0 218, LLAREs S ME 2 6], s 5 LU ES Z IR #AN REAH ZZ O LB, B2
KB SR A, SRR

CAR 777 &3 Ml LB 27 A7 45 A LT PR E:

B SU/MEMAURTEEET (3MHRTIMER_CK);
B RREBFUNTESET (0OXFFFF - 1HRTIMER_CK).

PL 216MHz 4%, DLL 32 {545, 200kHz PWM A3l
CAR fH I 4% E A PER = 6.912GHz/200kHz = 34560, A feitEid (65535-32);

CMP {E N 24 ¥ €y CMP Afig/h T+ (3*32), Afegkdid (34560-32).

S EREEAF T RE

10 MMBEAF T LA R AERT T 8 A ST s 1 A W LB %) 58 SEIURT A &R A1 R
HALEE, Pl CRM %M 23 IR L5 D RE -

SRR E A 4 M, ATRLORE T HERE . B NS . ADC B A [0 Al
TIMER_TRGO. #MFF4 T AR E A LW NS e ik, i T8z isim a3 .

MRZFAFARICE T S K 3-6. S AN FralE .
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& 3-6. SMFMANFHFSEE
RE L IR
SRR EXEVYSRCI[1:0] SRCO. SRC1. SRC2. SRC3
BRIk EXEVYEGI[1:0] R TR, B
P PERE % EXEVyP [ N i
PRIFAR EXEVYFAST RIEIR R, AR
Z#%4HRTIMER_STXEXEVFCFGO. HRTIMER_STXEXEVFCFGL1.
SRR A DE B B .
HRTIMER_STXEXEVFCFG2% 17 4%
AP B HL AR EAT B BRI A, SN i 275 2 3-7. Sf BB SH .
& 3-7. INEEHSERY
/* 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_SRC];
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. R LRI DI RE

A ST HLEA #bs Ry LA, 7T DL 2% D RE S DU i A A PR A 2, ST T OR
FLBRORA S B BRITAE T RE -

AN I S = R S R L B S N P R v e s B S S Rl A O £ D
3% 5 H1 %% H 1 FLTYINSRC A7 8 5E

2 FLTyINSRC = 00 I}, w4405 Lb A f Hh IR ORI i A A5 5 12 B A ik sy A\ 5 1B

2 FLTYINSRC = 01 I, MCU WA ¥ LU s i 23 78 A 38 B B Wi S N GBI, IR Py 55
12
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FURLAR IR IE ) s ) B R, 67 1) o T 2 DAC R
2 FLTYINSRC =10 i}, HRTIMER &M S 23 75 A 3 B 2 S N odiE,  Horh AR s
FA R TR E T AMNEE R G AL AR . N AR S 4
N A73-1. MEERTTIGE (RN EEH BaF) [, DAC fth Ry BME, 55ehryiex
FEAELE R N BUBCES Th AT LUAE, IR U A oy S 1 S PRl aE, g o igbes, DA T i R stk
A (R,
& 3-1. MR TIRE (RIRIRA LB A
ADC
(;E(:r(ej;: ISEHSE
5 »[PATH—>{ + CMP_OUT [ | FAULTO [ | PWM_, 4%}
) CMPL HRTIMER
DAC
APA B LS AR b AT b R A o, SR N AR W] 228 2 3-8, RIS (UF5.
* 3-8. MEMASENY
/* 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 0 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_TIMERZ2, &timercfg_para);
BEH KB R LR BRI NS, 1§2% AN198 GD32G5x3 ZF A48 (E/H 75 .
3.10.  ADC fii %

TRIGSEL #f DA filt &% ADC, 10 A 57 i fit & ( HRTIMER_ADCTRIGSx (x=0..3) #!
HRTIMER_ADCTRIGSXA (x=0..3)#1 HRTIMER_ADCEXTTRG. HRTIMER_ADCEXTTRGA
*1¥] HRTIMER_ADCTRIGO - HRTIMER_ADCTRIG9) 1] - Ffil % ADC 1% #4H

PL STO f1 CMP1 fifix ADCO MRINALRAEHI S % A0S, v 5% # 3-9. ADC it R 2 (T,

#* 3-9. ADC fill kR 2% 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_0, &triggercfg_para);

/* ADCO trigger config */
adcO_trigger_config(void)

/* ADCO routine channel triggered by external trigger */
adc_external_trigger_config(ADC0O, ADC_ROUTINE_CHANNEL, EXTERNAL_TRIGGER_RISIN
G);

[* Trigsel config */

trigsel_config(void)

/* Trigger input select HRTIMER_ADCTRIGO (0x7D) */
trigsel_init(TRIGSEL_OUTPUT_ADCO0_ROUTRG, TRIGSEL_INPUT_HRTIMER_ADC_TRIGO);

3.11. MUGEIE fil &

2 HRTIMER_STxCTL1 %-/7#: 41 TRIGEN £ 5 1 i, w5 H HRTIMER FXGHE i fith & A
K. Bt HRTIMER_STxCTL1 #1724 ) TRIGOM #1 TRIG1M AZ & Slave TIMERX % H! i)
fih ; TRIGO 1 TRIG1 %42 3] TRIGSEL(#£ TRIGSEL #8435y HRTIMER_STx_TRIGO
Al HRTIMER_STx_TRIG1), #[i@idftE HRTIMER STXCTL1 #FfE&H 1) TRIGOM f7fll
TRIGIM f7, EFEf KR AE SR

TRIGO 15 Zi@id TRIGOM #ATHCE -

W TRIGOM =0: H# 1 FFE Rk TRIGO il k(5 5
m TRIGOM = 1: fiit 0 ZALFHIFAE K TRIGO fil k{5 5

TRIG1 {5 5@t TRIGIM #ATHCE -

B TRIGIM=0: R0 8 FH AR TRIGT il k(55
B TRIGIM=1: %l 0 EMFHAK TRIGT k(5 S

JETE o AR RT T R R MR R i 2 1) 2 N 37 5
PL STO FIXUEE i & DAC F=AEAR G NG, Aic BG5S % & 3-10. Wi EMA S E (L.
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3.12.

3.12.1.

& 3-10. XGEEM KR SERGG

/* PWM trigger config */

Hrtimer_trigger_dac_config(void)

/* DAC trigger source: TRIGOM = 0, TRIG1IM = 0%
hrtimer_double_channel_struct_para_init(&two_dac_trigger_para);
two_dac_trigger_para.trigger_enable = HRTIMER_DOUBLE_TRIG_ENABLE;
two_dac_trigger_para.trigger0 = HRTIMER_DOUBLE_TRIGO_BY_CPV1,;
two_dac_trigger_para.triggerl = HRTIMER_DOUBLE_TRIG1_BY_CNT_RESET;
hrtimer_double_trigger_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &two_dac_trigger_para);

/* DAC trigger config */
dac_trigger_config(void)

/* DAC triggered by external trigger */

dac_sawtooth_reset_trigger_source_config(DAC0O, DAC_OUT1, DAC_SAWTOOTH_RESET_TRI
GGER_EXTERNALY);

dac_sawtooth_step_trigger_source_config(DAC0O, DAC_OUT1, DAC_SAWTOOTH_STEP_TRIGG
ER_EXTERNAL);

[* Trigsel config */

trigsel_config(void)

/* Trigger input select HRTIMER_STOTRIGO (0x8A), TRIGSEL_INPUT_HRTIMER_DAC_TRIG1
(0x88) */

trigsel_init(TRIGSEL_OUTPUT_DACO_EXTRIG1, TRIGSEL_INPUT_HRTIMER_STO_TRIGO);
trigsel_init(TRIGSEL_OUTPUT_DACO_ST_EXTRIG1, TRIGSEL_INPUT_HRTIMER_DAC_TRIG
1);

HRTIMER [E35

LHBIZA MT 8 STx WA TAER, RZREOLT 7 4 timer (8] (0[R20, Hoh EEAREFRDE
R v EER A

EEF=E]

AR PWM S H)— 80, 4% & B e it 8 2 [T A5 3. MT A STx WA 5 J5 sh 4D
nF 3-11. /75 /350 CEE 7 -
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3.12.2.

3.13.

x 3-11. FBRINE

[* 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);

TR AR AL
DU RIS AT LS B ST (148

STx A5 : FHTHFM, HE 1 FARELE 3 Fifs

HoAth STy (Bl x =1, My=0, 2.7): HH 0 FM, HE 1 FAHAELEL 3 FF:
MT: LbH 0 F, bhio 1 F4F, b2 diF, bR 3 SR E A Fift,
ShEfdifty (y=0.9): EXEVy Ny STx HHISMEFAFRINENRAE 5 .

ZINRETE MO I . RESCRAE IR, &/ 2.

PLST1 /], 1 MT RIELR: 0 SE4EST ST #ATE AL, AR & £ 3-12. CNTRST ZJ
BELCETTT R :

% 3-12. CNTRST Ee4RAg

[* timer counter reset */
HRTIMER_STXCNTRST(HRTIMERO, HRTIMER_SLAVE_TIMER1) = HRTIMER_STXCNT_RES
ET_MASTER_CMPO;

A PWM B4R R

A S 51 e B FF) B

B ERSESR
m EEHEARE
AR

PWM 1552 K 2 B R A e as N HE A UGS 7o ] VR 22 AR H (1, e biL s deen 2
LED %,

o & 3-2. B4 PWM A&, 7Z&4E STOCHO % /=4 —4> 100kHz 545 o 50% ) PWM

2
H 7o

& 3-2. BA PWM 4Rk

STOCAR

STOCMPQV
>

1 1
Set, Reset| H
v M v

STOCHO_O |
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PLSTO A, nI&% % 3-13. HPWM EAHE, HAAREWT:

SE I 4% STO fic B A 4
THEER B 4. B 16 £

TS B B B3 795 STXCAR S AMIE: (216MHz x 16)/100kHz = 34560;
EL%L 0 aFf7#s STXCMPOV 5N (575 LE{E: 0.5 x 34560 = 17280;

BEALER: A
SALER: HERE 0 S
fdifE STO ) CHO_O #it!i#iE: CHOUTEN 2747 %) STOCHOEN fi7 & 1;
JFiE STO i1#: MTCTLO % f7#1) STOCEN {7 & 1.

% 3-13. B4 PWM E/&E B

BEE £ [A ZiA #E
TAERL CTNM BRI
TR 34 | CNTCKDIV[2:0] 1 16445
B (216MHz x 16)/100kHz =
SEYER - E=Fe STXCAR Ja E
34560
HLALORF AE 7 STXCMPOV 0.5 x 34560 = 17280 At
HE TR STXCREP 0
BALER CHOSPER JE A A
S=EDATS CHORSCMPO B ERIIE Ly
T TE R H A R STOCHOEN ffine
THER AT RE STOCEN firhE

SHARAL U 3-14. PWM JE2E b B (55

# 3-14. PWM B AERSERE

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 */

/* 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_TIMERQO,
HRTIMER_COMPAREOQ, &comparecfg_para);

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);
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3.14.

/* enable output channel */

hrtimer_output_channel_enable(HRTIMERO, HRTIMER_STO_CHO);

* enable a counter */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER);

HAMESEX PWM 34 B

A SR B

m HRNEIEERE
B JEXI A A E

DRz, BV RIS & ERASEX, BERE  E) B, Xt 7 HRTIMER &
HHAMEIEX ) PWM 3455

1 & 3-3. TAEFEIX PWM LT, &7F STOCHO Al STOCH1 |24 —4 100kHz 525tk
N 50%HIE A PWM 155, FEXiEEN 200ns.

& 3-3. HAMFFEX PWM A%

STOCAR

A4

N\

STOCMPOV
>

CMPO -~~~

|
Set| Reset
v

STOCHO_O | |
STOCHl_O_ |

L ST Nfil, mZ% 2 3-15. T A #FEX PWM RARE, FAAECELT:

SE I 3% STO fic B A& S

THEER B 4. BB N 16 55

A A 3 B2 745 STXCAR 5 A AMIE: (216MHz x 16)/100kHz = 34560;
FEIXAffE: DTEN=1;

FEIX A ETHE{E: 200ns*16*216MHz = 691;

bt 0 % A7 4% STXCMPOV 5 N (525 i fE: 0.5 x 34560 = 17280;

BEALER: A

AR HeERE 0 G

fdife STO A9 CHO A1 CH1 #itHifi&: CHOUTEN %4743 STOCHOEN £z f1 STOCH1EN
e 1,

B JF)3 STO it#%k: MTCTLO 274723/ STOCEN {7 & 1.
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* 3-15. H¥MHAEX PWM BARE

ECE Ee:gI[0A LA #E
LA CTNM LR
TR 34 | CNTCKDIV[2:0] 1 16445
B (216MHz x 16)/100kHz =
SEYER - E=Fe STXCAR Ja A
34560
. FEIX i fEJ5 CHOFICH1 H
JEbC R PTEN ! St TR
WX FRF#E. | DTFCFG[8:0)/ SFRFEIX N [A]
THIVE DTRCFG[8:0] *HRTIMER_DTGCK
HR 0% 1788 STXCMPOV 0.5 x 34560 = 17280 At
BRI STXCREP 0
BAER CHOSPER JA B
HALE R CHORSCMPO L as 0%k
JE T S e STxCHO/1EN firge
A RE STOCEN firge

SZ U2 3-16. T 7 PWM JBE#SH(015:
# 3-16. H4) PWM B4R SEE

/* 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);

* 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;
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

19
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a);

/* 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|HRTIMER_STO_CH1);
/* enable a counter */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER);
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B S STO XK FHS A HRTIMER _IRQ1, 7 HRTIMER_IRQ1_IRQHandler i3

1T 38 B 5 A 5
B YT R
B OEEAE M EESE AL A, A STXCTLO 2745 UPRST £, BT &2

BB 7 J&] 3 4 5 3+
B flifE STO ) CHO_O #iiHiEi: CHOUTEN %747 #%/f] STOCHOEN £/ & 1;
B JFJ5 STO it%k: MTCTLO %774/ STOCEN {7 & 1.

# 4-1. Buck H% PWM it &

bl AL AAIRE &1k
TARERE CTNM pURSR Tk
HE I STXCREP 0
\ TEISRHRAR, B8 1
H 3 B A A2 STxCAR XoF 7 B I A
. . TEISRHRAR, B8 1
HLALORF AE 7 STXCMPOV o o 23 P A D A
filh % ADCRE s
Fa vy STXCMP1V CMP1=CMPO0 /2 TEISRHIRME, SRS
AR b5
BAER CHOSPER JA At
I=EDAT-B CHORSCMPO R EE LY
G R RSTIE TR A g STOXIRZH RIS %5
HRTIMER_IRQ1
T A A SHWEN fiige
CibeTE 0 UPRST T E AL D
T TE A AR STXCHO\EN =1 fiige
PR STXCEN =1 fiiRE

n & 4-2. Buck #8PWM 47, PER f1 CMPO BT PWM [f4E 5%, T CMP1 A Tk

ADG SRBE, ADC i B 754 i iy SN TR F b s A i RRE R . ZE RIMTSREIN, 7 s o
ok, L2 TR 4 TR TP (PR B B, FRBIE B e T 0 5 2 LRI R A (2L
f—E), BASETEER, JHE T N E 5.
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4.4.

& 4-2. Buck H& PWM 4 %

TIMER CNT
: ]
! ]
|

! i

STOCHO_O E |
| : H '
: I ! !
: 3 !

Inductor Current \:/,/\1/\

. | !
| ! )
L v !
ADC | S/H !
| |
hd v

ISR | | isrR_ | [ IsrR |
£--Switching Period--»

i L R CMPA (ML, SXFESLRESEIL P Rl r AL/ P R LIS SR, R A RAE RORETT T 5%
P RTINS 7 AR PR 8 » DRAIESRAE I HER I o[RS, 7E DCM BT, mT DL i 3h 2 2 CMP1
FME, AMET IR

2R PWM Bt i BRA B Is SEAEI I, T LR SR TR BBy n, s ROV EE
FF, ARG SAER e DI WIN AHE 1 b, 3T 1 DA E T A R
B -

[Fi, 7£ ADC F1 TRIGSEL Bl 7 E T4 ¢ ADC [ fi A e B -
PWM Bi & . fil % Uik 52 )y ADCTRIGO, il % S 4t3% 5E y STOCMP1
TRIGSEL fit &: fih &% \i%# HRTIMER_ADCTRIGO (0x7D).

ADCO fil R BCE . 4% ADCO FiMZH; ADCO fi % LLAc 88 1 ik, KIS R 8 CMP1 2%
T B CMPO 18—k,

2% NG

LL216MHz 4. 7% 100kHz, #5152 100kHz A, %5002 4-2. Buck #E%
B E L5

% 4-2. Buck HBEBRE

I* 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_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_ADCTRGIO2_EVENT_STOCMP1;
triggercfg_para.trigger0_3[1] = HRTIMER_ADCTRGI0O2_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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B ADC filik: LS 1 $H4F, HEREE N8 CMP1 & T &¥i) CMPO/2;

B PR PR E A FEAE, I STXDMAINTEN H#) RSTIE iz
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I* PWM wave config */ |
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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);

[* 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);

[* 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);
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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| 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_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_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);
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/* 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 = 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_TIMERQO, &timerinit_para);
hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMERL1, &timerinit_para);
hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMER?2, &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_TIMERZ2, &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;

a);

hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &deadtimecfg_par
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hrtimer_slavetimer_deadtime_config(HRTIMERO, HRTIMER_SLAVE_TIMER1, &deadtimecfg_par
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_COMPAREO, &comparecfg_para);
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMER1,
HRTIMER_COMPAREO, &comparecfg_para);
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMER?2,
HRTIMER_COMPAREO, &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
_STO_CHO, &outcfg_para);

outcfg_para.set_request = HRTIMER_CHANNEL_SET_ CMP1;

I* Set the value of CMP1 min = DLL*3 */

HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMERL1) = 48U;
HRTIMER_STXCMP1V(HRTIMERO, HRTIMER_SLAVE_TIMER?2) = 48U;

hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMER1, HRTIMER
_ST1_CHO, &outcfg_para);
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hrtimer_slavetimer_waveform_channel_config(HRTIMERO,HRTIMER_SLAVE_TIMER2, HRTIMER
_ST2_CHO, &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) = st1cmpo0;
HRTIMER_STXCMPOV(HRTIMERO, HRTIMER_SLAVE_TIMER2) = 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_TIMER2) = 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_adc0_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;
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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 */

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);
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timercfg_para.deadtime_enable = HRTIMER_STXDEADTIME_ENABLED;
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_COMPAREO, &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);

* 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);
I* enable a counter */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER);
}

I* 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)

{
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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_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_TIMERS3, &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_TIMERS3, &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_TIMER3, &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_TIMER?2,
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_COMPAREO, &comparecfg_para);
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comparecfg_para.compare_value = (34560 + duty)/2;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO,HRTIMER_SLAVE_TIMERS3,
HRTIMER_COMPARE1, &comparecfg_para);

/* 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_TIMER3) = (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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/* PWM wave config */

hrtimer_config(void)

{

/*Slave_TIMERO time base clock config*/
hrtimer_baseinit_struct_para_init(&baseinit_para);

baseinit_para.period = 24000;

baseinit_para.prescaler = HRTIMER_PRESCALER_MUL4;
baseinit_para.repetitioncounter = 0;

baseinit_para.counter_mode = HRTIMER_COUNTER_MODE_CONTINOUS;
hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMERO, &baseinit_para);
/*Slave_TIMERA4 time base clock config*/

baseinit_para.period =4320;

hrtimer_timers_base_init(HRTIMERO, HRTIMER_SLAVE_TIMER4, &baseinit_para);
/* initialize Slave_TIMERO to work in waveform mode */
hrtimer_timerinit_struct_para_init(&timerinit_para);

timerinit_para.cnt_bunch = HRTIMER_TIMERBUNCHNMODE_MAINTAINCLOCK;
timerinit_para.dac_trigger = HRTIMER_DAC_TRIGGER_NONE;

53



GigaDevice

AN203
GD32G5x3 Z 4 i 73 24 52 I A fs FH 46 7l

timerinit_para.half_mode = HRTIMER_HALFMODE_DISABLED;
timerinit_para.repetition_update = HRTIMER_UPDATEONREPETITION_DISABLED;
timerinit_para.reset_sync = HRTIMER_SYNCRESET_DISABLED;

timerinit_para.shadow = HRTIMER_SHADOW_DISABLED;

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

/*for DAC step trigger.*/

timerinit_para.dac_trigger = HRTIMER_DAC_TRIGGER_DACTRIG1;
timerinit_para.repetition_update = HRTIMER_UPDATEONREPETITION_ENABLED;
timerinit_para.shadow = HRTIMER_SHADOW_ENABLED;
hrtimer_timers_waveform_init(HRTIMERO, HRTIMER_SLAVE_TIMER4, &timerinit_para);

[* configure the general behavior of a Slave_TIMERO which work in waveform mode */

*OUTA*/

hrtimer_timercfg_struct_para_init(&timercfg_para);

timercfg_para.balanced_mode = HRTIMER_STXBALANCEDMODE_DISABLED;
timercfg_para.cnt_reset = HRTIMER_STXCNT_RESET_NONE;
timercfg_para.deadtime_enable = HRTIMER_STXDEADTIME_DISABLED;
timercfg_para.delayed_idle = HRTIMER_STXDELAYED_IDLE_DISABLED;
timercfg_para.fault_enable = HRTIMER_STXFAULTENABLE_NONE;
timercfg_para.fault_protect = HRTIMER_STXFAULT_PROTECT_READWRITE;
timercfg_para.reset_update = HRTIMER_STXUPDATEONRESET_DISABLED;
timercfg_para.update_source = HRTIMER_STXUPDATETRIGGER_NONE;
hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &timercfg_para);
[*for slavetimer4 bit19,STOCMPORST*/

timercfg_para.cnt_reset = HRTIMER_STXCNT_RESET_OTHERO_CMPO;
hrtimer_slavetimer_waveform_config(HRTIMERO, HRTIMER_SLAVE_TIMER4, &timercfg_para);
[* configures the compare unit of a Slave_TIMERO which work in waveform mode */

I*OUTA*/

hrtimer_comparecfg_struct_para_init(&comparecfg_para);

comparecfg_para.compare_value = 12000;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, HRTIM
ER_COMPARE?2, &comparecfg_para);

comparecfg_para.compare_value = 23985;
hrtimer_slavetimer_waveform_compare_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, HRTIM
ER_COMPAREO, &comparecfg_para);

I* configures double source trigger */
hrtimer_double_channel_struct_para_init(&two_dac_trigger_para);
two_dac_trigger_para.trigger_enable = HRTIMER_DOUBLE_TRIG_ENABLE;
two_dac_trigger_para.trigger0 = HRTIMER_DOUBLE_TRIGO_BY_CPV1;
two_dac_trigger_para.triggerl = HRTIMER_DOUBLE_TRIG1_BY_CNT_RESET;
hrtimer_double_trigger_config(HRTIMERO, HRTIMER_SLAVE_TIMERO, &two_dac_trigger_para);
/* configures the STO_CHO_O output of a Slave_TIMERO work in waveform mode */
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hrtimer_channel_outputcfg_struct_para_init(&outcfg_para);

outcfg_para.carrier_mode = HRTIMER_CHANNEL_CARRIER_DISABLED;
outcfg_para.deadtime_bunch = HRTIMER_CHANNEL_BUNCH_ENTRY_REGULAR,;
outcfg_para.fault_state = HRTIMER_CHANNEL_FAULTSTATE_INACTIVE;
outcfg_para.idle_bunch = HRTIMER_CHANNEL_BUNCH_IDLE_DISABLE;
outcfg_para.idle_state = HRTIMER_CHANNEL_IDLESTATE_INACTIVE;

outcfg_para.polarity = HRTIMER_CHANNEL_POLARITY_HIGH;

*OUTA*/

outcfg_para.reset_request = HRTIMER_CHANNEL_RESET_CMP2 ;

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

/* enable output channel */

hrtimer_timers_counter_enable(HRTIMERO, HRTIMER_STO_COUNTER | HRTIMER_ST4_COU
NTER );

hrtimer_output_channel_enable(HRTIMERO, HRTIMER_STO_CHO );

}

/* DAC trigger config */

dac_trigger_config(void)

/* DAC triggered by external trigger */

dac_sawtooth_reset_trigger_source_config(DAC0O, DAC_OUT1, DAC_SAWTOOTH_RESET_TRI
GGER_EXTERNAL);

dac_sawtooth_step_trigger_source_config(DAC0O, DAC_OUT1, DAC_SAWTOOTH_STEP_TRIGG
ER_EXTERNAL);

[* Trigsel config */

trigsel_config(void)

/* Trigger input select HRTIMER_STOTRIG1 (0x8A), TRIGSEL_INPUT_HRTIMER_DAC_TRIG1
(0x88) */

trigsel_init(TRIGSEL_OUTPUT_DACO_EXTRIG1, TRIGSEL_INPUT_HRTIMER_STO_TRIG1);
trigsel_init(TRIGSEL_OUTPUT_DACO_ST_EXTRIG1, TRIGSEL_INPUT_HRTIMER_DAC_TRIG
1);
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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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