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2 ADC IREfEHT
2.1 RS
211 THEeN 4

ADC [ 73 8 i Bl SRR . H4i—i#id CRM_APB2EN ] ADCXEN i i G .
> Bwnteh: B PCLK2, 4 HCLK Ak, AL E 734 .
> B g BD ADCCLK, £ ADC Filsr s 7 iimick, HRALL B
AL B n] LAk # HCLK 8¢ PLLCLK, @i CRM_MISCL1 /] PLLCLK_TO_ADC {7 i&#% .

2.1.2 HHEEDO

ADC IS e fdiae, B i s i s e DSBSl in
crm_periph_clock_enable(CRM_ADCx_PERIPH_CLOCK, TRUE);
2 ADC I8 ffifef5, BAFRIAI T 4R #E T ADC [ — LA G E .

ADC AN B iz %, AT LB an T -
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_PLLCLK);

ADC T e, Bt d1 ADC AFLER > SR E SE i, R AF S an T
adc_common_struct.div = ADC_HCLK_DIV_4;

adc_common_config(&adc_common_struct);

eI SRR H T B0E ADC RS 2 A B, Heit HCLK 8¢ PLLCLK 234 oK

1) W54 ADCCLK [ HCLK 247 3¢, H Al A F 80MHz;
2) ADC #1730 PCLK2 _-, gttt a6 1@, ADCCLK #i#F A rf &7~ PCLK2;
3) LEFEPLLCLK /E% ADC BT #1057, IR A (R iF 5 20 £ SCLKSEL #£# PLL/2.

4) ADC ###7 # 1 ADC_CTRL2 19 ADCEN, R A% ADC [9if #hiR a8 . HAHG, AR A i ZHA
RSEHEIEEC, 21RAK/H] ADCEN,  UEIT ADC 7Y 25 (1 F7 L 5T FE 07

5) ADC L —BF1FIT1E], WA iz 2] ADC 19 RDY flag & 1177 FEA 1T G B S F -

22 HBLREEREH
221 ThREN4

ADC TEE ¥ E 12 10, 8. 6 fr i dRfdif.

ADC A # 5 2.5, 6.5, 12.5. 24.5. 47.5. 92.5. 247.5. 640.5 {KFEHHA.

ADC S 1 1 H54H SR SR A R 46 9 > 38 702 R o

REESE T HARAAT, KA I 8] Y1610 75 S I TE , AN X ADC A FBRAE AR 78, KRRk
AT T [ RAE i) AR B I ) P 7

RFEG G2 A B a4, ADC R UOE T B4 3, AT A SR e e s perf v . ot
Fe 7 TR E I PR H S ADCCLK PR % I [A) R 58 B FRLad il ) e, RS & B Ab B, DRI s>
EH T P 2 A A i P [ B
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2.2.2

PR IE BRI TR) (ADCCLK IR = REEREH + P RA1% +0.5

ANGIE
CSPTx i%&#¢ 6.5 A, CRSEL & 10 iz, —R¥E# 5% 6.5+10 + 0.5 = 17 /> ADCCLK JiH.

KO

ADC 73 HF3E , B R B R B LS, IR Sl
‘ adc_resolution_set(ADC1,ADC_RESOLUTION_6B);

VEE: ADC [ E FCHER BETE 12 fL 3 BF T T, DI B KR ST e e AT

vy e
TR

ADC RFE I E, B ol B ek i VSl R sl n
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_12_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_7, 1, ADC_SAMPLETIME_47_5);

A EE A BEE AN IR RS R
R F B 1 7 TR AT, 9 ik ], K G PRI A KT SR
KT AT FECFEREHG AT, WO FHIFAT T, RGP A R ST H o

2.3
2.3.1

2.3.2
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ADC E.4& BRHERE S, B nT LIPIAT B BeE i &, 383 AR R DL S — M HE . AT 28R AT
T-¥i, ADC 2 H ol iz e B S5t 0] ADC N #i#Ma: ADC St i 22,  DLOR e 4 208 O HE R 8
FHEAE A PR RS 3K
> BN ARG, BB AT, PR HEE R AE ADC->CALVAL 74 A
> WA EERELRAE, TIRERME, AR R 1-/E ADC->CALVAL 75 {7 a5 N
H BRI BR A RAE A
£ 12 Aoy RS i RE ADC
%55 ADC [t RDY #r & B AL
PATWIIE R HE i & T F AR W AR A HE TE 1
PAT M i 2 FF S AL 58 A
AR S P 5 R U8 21 91 B2 G B #)
%5 ADC [f] RDY #r & EAr
AT 58 ERRAR S, RIATIFAGEEAT ADC FIfis A e e
werEO
SEREIIE S B 73 PR 75 R AL G w2 S, AR AR A 182 5 T7 2UR] X 40 2 7 o
EARHETT 30, A ST -
adc_resolution_set(ADC1,ADC_RESOLUTION_12B);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);
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/* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

[*set resolution to 6bit.this because calibration must perform at 12 bit resolution */
adc_resolution_set(ADC1,ADC_RESOLUTION_6B);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

FIERMET I, AL

adc_resolution_set(ADC1,ADC_RESOLUTION_12B);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

/* adc calibration */

adc_calibration_value_set(ADC1, Ox3F);

[*set resolution to 6bit.this because calibration must perform at 12 bit resolution */

adc_resolution_set(ADC1,ADC_RESOLUTION_6B);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

PRI P E 2 OCCE i, A2 17r2; DMA 15K ;
ADC /19 F1SHER BERE 12 (2B T T, V) H i KRS B I AT

2.4
241
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ADC XHFFF IR e, FR PG, Bl A 7 51 o e i 40 e e — IR

P T ADC_OSQx I & @i /741, HisiEiE N OSNL a4 #k; T ADC_PSQ Ft &t 4 idiE
A, 5 iEiE 2 A PSNx JF 4554 #i(x=4-PCLEN).
SPubELE N
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B 2. FHIER
I:I Sampling
:l Conversion
OCLEN=2, OSN1=ADC_IN5, OSN2=ADC_INO, OSN3=ADC_IN5
Ordinary channel Ordinary channel
trigger trigger
, |
apc_ins | [ apc_ino | | Abc_ins | aocins [ | abcino || apc_ins
Y Y
OCCE flag set OCCE flag set
PCLEN=2, PSN2=ADC_IN14, PSN3=ADC_IN1, PSN4=ADC_IN14
Preempted channel Preempted channel
trigger trigger
A Y
ADC_IN14 | | ADC_IN1 | | ADC_IN14 | ADC_IN14 | | ADC_IN1 | | ADC_IN14
Y Y
PCCE flag set PCCE flag set

REER
ADC SRR ERAICE, THR R ERG, ke I 2 fid A f5 it R 2 Se AN Wt 4 46 M e i T 2

B 3. REZA+E G BSFEHENX

|:| Sampling
OCLEN=1, 0SN1=ADC_IN5, OSN2=ADC_INO _
) PCLEN=1, PSN3=ADC_IN14, PSN4=ADC_IN1 [ ] conversion
Ordinary channel
trigger
Y
apc_INs | | Apc_ino apc_inu4 | | apcini apc_ins | | Apc_ino | ADc_inaa | ..
v v v
OCCE flag set PCCE flag set OCCE flag set

SEIBER
ADC 5 EE 0k o

XA TE L, o B A] MR B R EIE 4 B EE RN T AL . — UM R e e 4 )
WIFTATIEIE . BRI AR 2 W I3 A R 1) 5 43 BEAT e e

XTI EEH, HEERDOEEAN AT R, — MR e AN EIE . BRI 2K
HEFEANIR] (R E BEAT e
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OCLEN=4, OCPCNT=1, OSN1=ADC_IN5, OSN2=ADC_INO, OSN3=ADC_IN2, OSN4=ADC_IN1, OSN5=ADC_IN7

Ordinary channel Ordinary channel Ordinary channel Ordinary channel
trigger trigger trigger trigger
\i \i ' |
apc_ins | | apc_ino apc_inz | | apcini ADC_IN7 Apc_Ins | | Abc_ino
v \j v
CCE flag set CCE flag set CCE flag set CCE flag set

PCLEN=2, PSN2=ADC_IN14, PSN3=ADC_IN1, PSN4=ADC_IN13

Preempted Preempted Preempted Preempted
channel trigger channel trigger channel trigger channel trigger
\ \ \ ] \
ADC_IN14 | | apc_n | | Apc_ini3 ADC_IN14
|:| Sampling v
|:| Conversion PCCE flag set

o BB

ADC St o A s e, TR0 AahiiaUn, s doe s, 15 imEk

HENREE R, AT ZEHEAT I 5 IE i il -
B 5. 18 & B EhE K

OCLEN=2, OSN1=ADC_IN5, OSN2=ADC_INO, OSN3=ADC_IN5 |:| Sampling
! PCLEN=1, PSN3=ADC_IN14, PSN4=ADC_IN1 :| Conversion
Ordinary channel
trigger
\i
ADC_IN5 | | ADC_INO | | ADC_IN5 ADC_IN14| | ADC_IN1
v v
OCCE flag set PCCE flag set

242 WiFEO

ADC Jr oM R B E, B ADC JEREET 7 25 M AL B 5e e, FLER AR Sl an T

adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = TRUE;
adc_base_config(ADC1, &adc_base_struct);

JPIY AR B S 716 TAE A 1 8K

SR BN EF A EE ARG 78 L 8 AN s )R R ALY e

R B HAG7 FIE A AT ;

BT G118 i H 50 FE BRI, R SEB A IR I 36 P 338 /77 I R 76 1 38 /7 5
ADC 7 FIREA B E, BT 1 B A e e 1 S B, RSl n R

/* set ordinary partitioned mode channel count */

adc_ordinary_part_count_set(ADC1, 1);

2024.01.05 13 R
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VLR :

/* enable the partitioned mode on ordinary channel */
adc_ordinary_part_mode_enable(ADC1, TRUE);

/* enable the partitioned mode on preempt channel */
adc_preempt_part_mode_enable(ADC1, TRUE);

BV RACKRS E A R 76 i H L RG;
76 a7 BT AR R IEA AT BGE, R &y -1 e ;
DEIRAGTREHA 184 B FE R TTIEA, EdE 576 g 1y 27 /A 7T e o

Yy e
VLR :

o H S BOE, B d R BRI, ARSI T

/* preempt group automatic conversion after ordinary group */

adc_preempt_auto_mode_enable(ADC1, TRUE);

78y B ) F BRI 7 B 2 1 44
76 F ) Fe R (5 2 IR 7 e -

2.5
2.51

2.5.2

2024.01.05

ANFEHLFEA §IEE

ThRer 4

ADC Bt R ARSI mMEIEA . s iEEH 548 HilEiEd .

TEEEA

W T HATH B e . SRR ACE 32 MlIE, ol 14 I8 v Al By R o T . R
AR L RE

oEEEA

WH T HATAN BB . SO ICE 4 METE,  Feols 12 8 BUE IRl IE AR 2k
7. HRZAE GRS, RIHE lE 4 K 6 o] AT W IEAEPAAT A TE S 4, 40 T 4 52
VB 5 PR AT AT I ) e T L A 4

L]

FlmEH BT, BRAEREESE. WERE. BHINE . R IRBOE, LRSI R

/* config ordinary channel count */

adc_base_struct.ordinary_channel_length = 3;

adc_base_config(ADC1, &adc_base_struct);

/* config ordinary channel */
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_6, 3, ADC_SAMPLETIME_47_5);

o dEE A BT, PP EREEESE. BERE. BT R RS, RS R

/* config preempt channel count */

adc_preempt_channel_length_set(ADC1, 3);

/* config preempt channel */

#1471 i 2.0.1
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adc_preempt_channel_set(ADC1, ADC_CHANNEL_7, 1, ADC_SAMPLETIME_47_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_S8, 2, ADC_SAMPLETIME_47_5);

adc_preempt_channel_set(ADC1, ADC_CHANNEL_9, 3, ADC_SAMPLETIME_47_5);

AT 7] L E A A TR S A
[ 7] LA I R A He7 Tl
JFAIHEA T, ZFaE A M OSNT FFigF#:, 168 L E A EM PSNx 7F45# #(x=4-PCLEN) .

2.6  ZRISLHfRIR
26.1 NN 4R
ADC SCRFZ P Is, BEH S 474k (ADC_CTRL2 ) OCSWTRG 5
PCSWTRG) UL R AhEB Al A& o A 38 il A0 25 8 I 4% il % 5 51 B0 ik A, AM BT fnk A AT 10 E find A bl
PE ORI PE AT A8 I fil . BT b . T BV AR B i ik )
R 1. TEEEN HEE AR IR
OCTESEL fal R AR PCTESEL F R RAR
00000 TMR1_TRGOUT event 00000 TMR1_CH2 event
00001 TMR1_CH4 event 00001 TMR1_CH3 event
00010 TMR2_TRGOUT event 00010 TMR2_CH4 event
00011 TMR3_TRGOUT event 00011 TMR3_CH4 event
00100 TMR9_TRGOUT event 00100 TMR9_CHL1 event
00101 TMR1_CH1 event 00101 TMR6_TRGOUT event
00110 EXINT linell External pin 00110 EXINT linel5 External pin
00111 SWSTR 00111 JSWSTR
01000~1111 TR 01000~-1111 TR
2.6.2 WO
M5 ZF A7 A i R BE I ) R B ST, LR S AR
/* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CHT1,
ADC_ORDINARY_TRIG_EDGE_NONE);
/* config preempt trigger source and trigger edge */
adc_preempt_conversion_trigger_set(ADC1, ADC_PREEMPT_TRIG_TMR1CH2,
ADC_PREEMPT_TRIG_EDGE_NONE);
7t ADC Ready J&, ¥f-EIA$#4T adc_ordinary_software_trigger_enable(ADC1, TRUE);/
adc_preempt_software_trigger_enable (ADC1, TRUE); >R #4718 /46 (5 18 1 fih % .
AR BERE , P SR )RR B TSI, LR S N R
/* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CHT1,
ADC_ORDINARY_TRIG_EDGE_RISING);
/* config preempt trigger source and trigger edge */
2024.01.05 - - % 157 - T Ak 2.0
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adc_preempt_conversion_trigger_set(ADC1, ADC_PREEMPT_TRIG_TMR3CH4,
ADC_PREEMPT_TRIG_EDGE_RISING);
f£ ADC Ready J5, TMR1CH1 [ LTSt & fid A @ i8iE H 4%, TMR3CH4 ) ETHE Sl
SRR A A A e

MK ] J5 7 B TG FEARAIIT T F A ) KA 7 A TR B 2 I 2 9 285

TEI AT G (s I s XTI B T TR 7

76 R AL TR T, AN E T HTAE 2 A E e, R 5L S50 BTG i e e
ZAEMAK R A I TG 178 L Fe BRI AT EBMA 2R IR 76 1 Fe e S L o

2.7  BWEFLHE
271 ThRen4

ADC A& AT ER# A ay, i i e iR Bl A7 6 T @ a5 f74% (ADC_ODT), /i
R B 4 58 1 AR AT T4 5 B B A7 4% x (ADC_PDTX) . Bl 77 A7 28 N A7 it IR 2 2 0 A 3 F5 11
Hm . ZACHEAREEIEXTTE 18 HE AL

IR T

XS FERARFF. 738 CRSEL Jy 6 iy, Hdlufafdi sy sUL 71 3 HEFR T, HR B DL 7o %
HEFR I

Eicd=F &yl Ty 2

o o5 S R S 2536 o5 B (R RS 25 7% x (ADC_PCDTOx) WHIfmFS &, [Ktkit 5imiEsdEa
A RE A, LLSIGN /EARFS .

B 6. HiENALE

Ordinary channel data 12 bits

Right-alignment
] 0 0 | 0 \ 0 IDT[ll]‘DT[lO]I DT[9] \ DT[8] | DT[7]‘ DT[G]‘ DT[5] | DT[4]‘ DT[3] | DT[Z]‘ DT[1]‘ DTI0] \

Left-alignment
’DT[ll]‘DT[lO]I DTI9] \ DTI8] | DT[7] \ DTI6] | DTI5] \ DT[4] | DT[B]‘ DT[Z]‘ DT[] | DT[O]‘ 0 | 0 \ 0 \ 0 ‘

Ordinary channel data 6 bits
Right-alignment

] 0 \ 0 | 0 \ 0 | 0 \ 0 | 0 \ 0 | 0 \ 0 ‘DT[5]|DT[4]‘DT[3]|DT[2]‘DT[l]‘DT[O]‘

Left-alignment
o] o[ o[ o] of o] o] o oms|oma|oms|om|omy|ome| o [ o |

Preempted channel data 12 bits
Right-alignment
| sieN | sieN | sieN | siGN |orriy|orpol| oTie | el | o171 | oTis] | oTis) | o714 | 7131 | o121 | D701 | DTY0] |
Left-alignment
sieN | oTr1| oTa0]| i) | o718 | 7171 | DTI6] | O715] | DT14) | D713 | D721 | DI [ DTIO) | 0 [ 0 [ 0 |

Preempted channel data 6 bits
Right-alignment

] SIGN \ SIGN | SIGN \ SIGN | SIGN \ SIGN \ SIGN \ SIGN | SIGN \ SIGN \ DT[5] | DT[4] \ DT[3] | DT[2] \ DT[] \ DTI[0] ‘

Left-alignment
’ SIGN ‘ SIGN I SIGN ‘ SIGN I SIGN ‘ SIGN ‘ SIGN ‘ SIGN I SIGN ‘ DT[5] ‘ DT[4] I DT[3] ‘ DT[2] I DT[1] ‘ DT[O] ‘ 0 ‘

2024.01.05 % 16 1 k2 2.0.1
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2.7.2 HHED

HHEXFE0E, Pt H ADC Al S5 MR EC B 58 i, HARAF e n T
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_config(ADC1, &adc_base_struct);

o o5 B RS BOE B R eR R S, RS T
/* set preempt channel's conversion value offset */
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_1, 0x000);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_2, 0x111);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_3, 0x202);
adc_preempt_offset_value_set(ADC1, ADC_PREEMPT_CHANNEL_4, 0x123);

2.8 FEHsik
281 IhEENAH

ADC H#& ¥4 ibThae. 78 ADC ¥t f#24, P alFIH ADC_CTRL2 #] ADABRT fif ADC 1% 1&
e, (FIbEE, IR RESE—NEIE, R R e E R m HEEE N, Bl ADC MGk
FRURTAT BT F 5 i e ¥

Bl 7. F¥ehibmt P
OCLEN=3, OSN1=ADC_IN5, OSN2=ADC_INO, OSN3=ADC_IN2
ADABRT set
Trigger by software 17igger
v | | : v |
ADC _ ) ADC_INZ | .| ADC_INO
status Idle | ADC_INS5 conversion | ADC_INO conversion conversion| :Idle ADC_IN5 conversion| conversion
| L |
ADABRT : ! | !
ADABRT I
| ! I
| | I"kcleared by !
| : software :
ADC_ODT X PTADc IN5 X PTapc NG XDTADC IN5
T .

282 ®WiFEO

Rt BB, O SO R R L SE B, RSB T

adc_conversion_stop(ADC1);

while(adc_conversion_stop_status_get(ADC1));

FEH 1 i X 2 R 11 B PR A A

a1l EEB M ADC # F i, (HEFE#HA A2 EADC #Hil, 7 ADC _F g fEn]1a):

FEP I AT 7 BT ], AT EE A 1) i 7 — i EE2E 7 ADABRT (7 AEIE 1 7 A T 5 ZE T R 3
.,

2.9 IR

291 ThEeN 4B

ADC H & RFEIIRE. — ORI B R 2 UM [FIIEIE, SO 5 1R T Se L«
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B 1 ADC_OVSP ) OSRSEL I RAER, AL FIKE SO RAEAEHL
B {1 ADC_OVSP [ OSSSEL MFid RAEFEAL, BEAT IR E ST R 5
P EBEERT 16 An, HIBUEER 16 A8, N 16 fr 8 2 /7 4% .

i PR SRAEIN,  BAEE X 55 L3t L B A I B0E , s — R FE A 13K

K 2. BRB MBS REER BB RPCSR

TR 2x 4x 8x 16x 32x 64x 128x 256x
BX
OX1FFE Ox3FFC OX7FF8 OXFFFO OX1FFEO Ox3FFCO OX7FF80 OxFFFO0O0
EmEiE
AL OXIFFE  OX3FFC  Ox7FF8 OXFFFO OXFFEO OXFFCO OXFF80 OXFF00
% 114 OXOFFF Ox1FFE Ox3FFC OX7FF8 OXFFFO OXFFEO OXFFCO OxFFO00
#% 2 1 0x0800 OXOFFF OX1FFE Ox3FFC OX7FF8 OxFFFO OXFFEO OxFFCO
¥ 341 0x0400 0x0800 OXOFFF  Ox1FFE 0x3FFC OX7FF8 OXFFFO OXFFEO
% 41 0x0200 0x0400 0x0800 OXOFFF OX1FFE Ox3FFC OX7FF8 OxFFFO
#% 5 L 0x0100 0x0200 0x0400 0x0800 OXOFFF OX1FFE Ox3FFC Ox7FF8
®6fi  0x0080  0x0100  0x0200 0x0400 0x0800 OXOFFF OXIFFE  Ox3FFC
%74 0x0040 0x0080 0x0100 0x0200 0x0400 0x0800 OXOFFF OX1FFE
% 8 L 0x020 0x0040 0x0080 0x0100 0x0200 0x0400 0x0800 OXOFFF
TR R AT R E‘J‘W’Eﬁ =R
30 IR TE IR O A o 08 T A 9T W S B 7 i OOSRSEL &
B  OOSRSEL=0: #4:X. {RECEMAEE, FRIT IR T W ib i 6 5
B  OOSRSEL=1: HEFHN. ZUNMEIEEIESS, BT 5 T 4 20 18 1 R 4.
B 8. HEIL R ITH R R E TR
= Coersr
Continue mods : OOSEN = 1, POSEN = 0, GOSRSEL= 0, 0OSTREN=0
b Mg
Ordinary | 1%] ADC_INO 2] ADC_INO [ 32 [ADC_RS) 3% [anc_mo [ & [anc_no
O“E’ii?"“”gi eormie OCCENag set
Prentes | |ADCIN4]  [ADC_ING
Restart mode | GOSEN = 1, FOSEN = 0, GOSRSEL® 1, GOSTREN=D
g Crager
Ordnary | 1% ADC_N0 |27 ADc_N0| 3% | ADC_ i3] 1% ADC_N0 [2%] ADC_IN0 [ 3% | ADC_iN0 [ 4 [ADC_IND
O“E’ii.”?"“”gi e | OCCE fag set
presmptea | |ADCINA] _|ADG_INS
%ﬁﬁfé‘n‘%#ﬁiﬁﬁﬁ
W 368 IR TE I R () il R 5 OOSTREN % 5E
B OOSTREN=0: JXPMfili ki, IE 1) FTA I R A R — Rl s
B OOSTREN=1: JF/afili ki, IE 1R I RAE R #7537 fib
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2.9.2
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BT, ARt S OETE AR AT RS, 00T i S S A VR AR A R A TE R
B 9. FilEE KA AR

[] Sampiing
OCLEN=1, OSN1=ADC_INO, OSN2=ADC_IN1 [ Conversion
Non-riggerad oversampling mode : OOSEN =1, POSEN = 0, O0OSRSEL= 0, O0STREN=0
Ordinary
trigger
Ordinary | 1% |ADC_INU ‘2”” |ADC_INU | F |ADC_\NU |4" |ADC_INU| 1= ‘ADC_\NW |2"n |ADC_IN1 | = |ADC_\N1 |4"' |ADC_\N1
OCCE flag set
Triggered oversampling mode : OOSEN =1, POSEN = 0, 00SRSEL= 0, QOSTREN=1
Ordinary Ordinary Ordinary Ordinary Ordinary Ordinary Ordinary Ordinary
trigger trigger trigger trigger trigger trigger trigger trigger
Ordinary [1* |ADC_INU| T“IADc_lNu] = IADC_\NUI 4" ]ADC_lNuJ 72 |ADC_IN1 ‘ 2“|ADC_|N1 | &+ |ADC_\N1 ‘ P |ADC_\N1
OCCEflag set

o o EE R
I 5 I RAE ] Sl KA RN, R R o 38 SRR R i 2R R (A AR
B 10. 3 5 BB H T BIRAEAER

OCLEN=0, 0SN1=ADC_INO [] Sampling
PCLEN=1,PSN3=ADC_IN4, PSN4=ADC_INS Conversion

OOSEN=1,POSEN =1, 00SRSEL =0, 00STREN = 0, FCAUTOEN =1, SQEN =1

Ordinary
trigger

ordnary [ 1% [apc_ino [ [apc_no[3® [anc_no]4™ [anc_ing |

OCCE flag set
|

B reempted il 1= |ADC_IN4 | 2m ‘ ADC_IN4 | 3¢ ‘ ADC_IN4 | ra |ADC_IN 4] 13 | ADC_INS |2"' | ADC_INS | 3 | ADC_INS | rg |ADC_IN 5
N

PCCE fagset

wfN

R S REERS AL SO KA REBEE, P 1 S i) o e 1 SE B, LSl an R
/* set oversampling ratio and shift */
adc_oversample_ratio_shift_set(ADC1, ADC_OVERSAMPLE_RATIO_8, ADC_OVERSAMPLE_SHIFT_3);

/* enable ordinary oversampling */

adc_ordinary_oversample_enable(ADC1, TRUE);

/* enable preempt oversampling */

adc preempt oversample_enable(ADC1, TRUE);

T3 EE S RAF AT W 5 VR T e, B e S ) R et S, LR AR Se i R

/* set ordinary oversample restart mode */
adc_ordinary_oversample_restart_set(ADC1, ADC_OVERSAMPLE_CONTINUE);

A T R A A AR B E P e SO ) B B L SRR, RSBl T

/* disable ordinary oversampling trigger mode */

adc_ordinary_oversample_trig_enable(ADC1, FALSE);
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2.10
2.10.1

R S
Dige N4

ADC E&Eiisiae. HLEAEMA BE S BOERER K R .

2.10.2

Yy e
VLR :

W EEHLE BT R4 A ADC_VMHB[11:0] %7 77 24 82/ TK14 5t ADC_VMLB[11:0] 4 fE 280, HUE
W H AR E VMOR & E g,
1S VMSGEN &5 B — il il B BT A I . 0 B — i I 3%, B VMCSEL id B s i

%#%D

M0 BT, O e R R R T SR B, RSB T

/* config voltage_monitoring */

adc_voltage_monitor_threshold_value_set(ADC1, 0x100, 0x000);
adc_voltage_monitor_single_channel_select(ADC1, ADC_CHANNEL_5);
adc_voltage_monitor_enable(ADC1, ADC_VMONITOR_SINGLE_ORDINARY_PREEMPT);
I T A, B O R B SR B, R SR

/* config voltage_monitoring */

adc_voltage_monitor_threshold_value_set(ADC1, 0x100, 0x000);
adc_voltage_monitor_enable(ADC1, ADC_VMONITOR_ALL_ORDINARY_PREEMPT);

H T i W — 18 LLFZ it JRAG R 55 12 (T TR EF a5, TP 18 4 i B2 S X 1 18 E
FAEHT TR, L ADC_VMHB[15:0] 5 ADC_VMLB[15:0]55 #1916 (7 & 77 #5511 ZHHHE L F

2.11
2111
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T BOR S
g4

ADC & Z i Wi FoRZS bR . N 7 B4 A X S br B AT AR P BT

B ADC #&ZBZHrE(RDY)
fE7n ADCOIRAS, Hfr, BAFAATIERR, Jor=A4: hibifg
ADC bHiserefE & EAr, A5 RDY frEEA G, A ATREATRHE K fil R 545 o

B HEEERER HARE (OCCO)
T/~ ADC ¥:H8dini i, bR B H B B 5 2E6, A lee
TERT v A e AL, 7R RE DMA 6ok EOCSFEN =1 IHE %%, 4 LA
Wi, PR EME O At S B AT AR . R ETE RS R 0 R BRI D
AR BB, MRz L, %?ﬁ%f?mﬂﬂzza« R AT AN A2 A2 ADC, LA R AR & K
fi R AR BT

B HEEER IR (OCCS)
PR EIRE LTG5 5TH0, T4 Plag

B HEERRITIEARE(PCCS)
Fendt HIRE R HITG, R A &S TER, T A P RE

B EEAR R RARE(PCCE)
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Feonit A e R, R A S S EERR, AR ETWRE S
PEH (T T L e e A AT, 3 O P A R ORI A o e L ) 2 e B
B EEEER LR (OCCE)
TR ERE SR, R B &5 T ek ODT HAFaErR, Are L i
(A SRS T 4 e i LA, P AT P SR S E B 3 T ) #e 4R (EOCSFEN = 1)

TEE: DMA BERFE B 15 507 2675 /% OCCE fris, UL A€/ DMA I 251177 €/ OCCE #riis

2.11.2

2.12
2121

2.12.2
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m R BB 9 R (VMOR)
HET I R R R B, PP S S SR A 7 T
7 ADG I e et 5 B J B, 3083 P 0 P 2 M o

RO

T RE g, B R ) R AR L SERIL, LR SE R

/* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

PRAEIRASIREL, O i Soh 0 R B I Se B, HLBRAF SR il T

iftadc_flag_get(ADC1, ADC_VMOR_FLAG) != RESET)

PRAEAIRZASTERR, ot S 0 e B I Se B, R AR SRl D T

adc_flag_clear(ADC1, ADC_PCCS_FLAG);

% PR B BRI X
TiRe A

ADC H % 2 FhE 45 (03RO 3o ANFHRIE AL, ARG S RE BRSO A .

B CPU U 5B EHE

o IREA R & DMA 677, DIUAEH A A A0, 5 I@iEHdE 5 th CPU US54 7 A7 4%
x (ADC_PDTx) 3if5.

B CPU EECEEEESE

B A1 B ADC_CTRL2 ) EOCSFEN o7 LA UH @ 44 7 4745 547 B A7 OCCE brk, @it
OCCE Fr sz B 404 .

B DMA LB E EE SR

@@ G R 77T ADC H ST B S A8 . #1115 B OCDMAEN & OCDRCEN £ k4K
e B 27 A7 2% HHTIN 42 DMA 155K, DMA 7E4 /R0 DMA 37 3K I B e 508

RO

CPU BLHUG @ IE s, FrF Sy e B 1 SeBl, AR sl

if(adc_flag_get(ADC1, ADC_PCCE_FLAG) != RESET)
{
adc_flag_clear(ADC1, ADC_PCCE_FLAG);
adc1_preempt_valuetab[preempt_conversion_count][0] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_1);
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adc1_preempt_valuetab[preempt_conversion_count][1] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_2);
adc1_preempt_valuetab[preempt_conversion_count][2] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_3);
preempt_conversion_count++;
}
CPU B HCE s B 2, ok b Soph i) pr 8 S, LA S e
while(adc_flag_get(ADC1, ADC_OCCE_FLAG) == RESET);
*(p_adc1_ordinary++) = adc_ordinary_conversion_data_get(ADC1);
DMA 5 B 8 8 T e ah, B0 e Boh ) B B 1 S, LR A S e
/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);

/* config dma request repeat,it's not useful when common dma mode is use */
adc_dma_request_repeat_enable(ADC1, FALSE);

dmamux_enable(DMA1, TRUE);
dmamux_init(DMA1TMUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

1/ CPU Lt K i Fe ACHE I X it 11, AR ATF I A 7 B Ko

2024.01.05 #2271 k2 2.0.1




9[- AT32F423 ADC/{# i
3 ADC Bo B f##r

LR ADC I B AR S BE R B vE 3R T U A
3.1 ADCRERE

ADC [1fic & — T A2
B SR RIRRCE
ADC 4Bl & J5H TMR 2 EXINT, HECE TRRIE, %@ 0 TMR 2 EXINT FCE RIH] .
TEE: WA R IRIIILE, R IRITIERE 75 7 ADC £ 55 B 558 7 o AT
B DMAFRE g
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BFEFFIR. REGA. BIER T EE T IR,
> FFHIER
A B, REREAZNEE, RETETIEA.
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m EHEERE
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FH fik 5 YR i A S VR RS ) B 8 AL A S R A A A IS, 5 AR 1 R S A DU
B ORHREARE GEu®
> HEIER
B FE BRIk R B 46 1A S R A A i TE o B RE A I E o B T AR
> i B R
FH 10 0 20 e 4 45 TR S 8 A B A e
> SRR
AR RFER . RO, ol R Al B A RE . i R AR e . I A
1o 5 1 R RE R BOE
 lERE
fEREXT T, EFE G R T S s A L 4 T R A A R W A
LG e — A e A
m ADC LkH
ffifie ADC ik ADC b, T EHFTRERGERE, Kk ADC k5 7E%4F ADC ¥ RDY #rid
WbT BALE A AT AT R 2B .
B ADC R
NPREE ADC #H5aErf, 7 ADC LG fRitraenE. HAas:
AID WIIEARHE . SRR A HE B A/D BeE. SEAFRHE ST
B ADC ¥R
£ ADC ®HESE R T, BRI EAT e ). Ul Wi fa, WAF 75254 ADC 1¥] RDY frdiib
TEALEA AT R 2.
£k, ADC MWIIEWIC B SR B e . B S, T30 B s R A 2 R AT ik A P 4 o

ADC HHEIRE 5 ¥

ADC 3CFF 2 Pl sk BT v5, I8 AT ARG v~ LA

B CPU 3REUE B EHIE
o A EEHIE AR % DMA 677, HAgET CPU SREL. (6 A A Ir3kEL, ik ™
1) 48 I TE gt R R W e

#F 247 i 2.0.1




AR AT32F423 ADC{E s

2) M o 2 A e 5 R R T BRI PN B B B R A B A
3) AL IZ R N iF Ik B N B AT R 1 e SR b
B CPU B EEEHE
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1) #fF¥E ADC_CTRL2 ) EOCSFEN F7ik4E B 7577 4% 58 B A7 OCCE #r i ;
2) U 2 A e TR b A R
3) e A 2 A i 45 R T R 0P o B AR A R A
4) AN 2 B O P O AT B 1 JE SR AL B
B DMA SEUEEEESE
U S E AR L% DMA BE /7. NG CPERERS, W EBCRF DMA SRV, ik
1) s IFERE DMA;
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3) 7E DMA & 5¢ i It ek 45 P R EL DMA 1] buffer %4 ;
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4 ADC Z 4
4.1 % ADC &1z
4.1.1 ThEefEfr

AN R WA 45 1R E AR 84 ADC .
4.1.2 BWHFREL

1) REAEIAEL:
XoF 72 i B (1) AT-START BOARD

2) AR
project\at_start_f4xx\examples\adc\conversion_abort

4.1.3 BH&IT

1) RBCENE

m i E ADC fli it GPIO

Wi T T B A S ) DMA
B ADC XA E & E

W

B R dE TN
2) fRiBAH
B GPIO fic B g

static void gpio_config(void)

{
gpio_init_type gpio_initstructure;
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

[* config adc pin as analog input mode */
gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;
gpio_initstructure.gpio_pins = GPIO_PINS_4 | GPIO_PINS_5 | GPIO_PINS_6;
gpio_init(GPIOA, &gpio_initstructure);
}
B DMA Bi & iR E A

static void dma_config(void)

{
dma_init_type dma_init_struct;
crm_periph_clock_enable(CRM_DMA1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(DMA1_Channel1_IRQn, 0, 0);

dma_reset(DMA1_CHANNEL1);

dma_default_para_init(&dma_init_struct);
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dma_init_struct.buffer_size = 30;

dma_init_struct.direction = DMA_DIR_PERIPHERAL_TO_MEMORY;
dma_init_struct.memory_base_addr = (uint32_t)adc1_ordinary_valuetab;
dma_init_struct.memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;
dma_init_struct. memory_inc_enable = TRUE;

dma_init_struct.peripheral_base_addr = (uint32_t)&(ADC1->odt);
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;

dma_init_struct.priority = DMA_PRIORITY_HIGH;

dma_init_struct.loop_mode_enable = FALSE;

dma_init(DMA1_CHANNEL1, &dma_init_struct);

dmamux_enable(DMA1, TRUE);
dmamux_init(DMATMUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

[* enable dma transfer complete interrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, TRUE);
dma_channel_enable(DMA1_CHANNEL1, TRUE);
}
B ADC i & s Cry

static void adc_config(void)

{

adc_common_config_type adc_common_struct;
adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);

adc_common_default_para_init(&adc_common_struct);

[* config division,adcclk is division by hclk */
adc_common_struct.div = ADC_HCLK_DIV_4;

[* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = FALSE;
adc_common_config(&adc_common_struct);
adc_base_default_para_init(&adc_base_struct);
adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = FALSE;

adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;

adc_base_struct.ordinary_channel_length = 3;

adc_base_config(ADC1, &adc_base_struct);
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adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

[* config ordinary channel */

adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_92_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_92_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_6, 3, ADC_SAMPLETIME_92_5);

[* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CHH1,
ADC_ORDINARY_TRIG_EDGE_NONE);

/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);

[* config dma request repeat,it's not useful when common dma mode is use */
adc_dma_request_repeat_enable(ADC1, FALSE);

[* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

}

W PR ST R HAD

I* FRECE 8 E R e OR S
void DMA1_Channel1_IRQHandler(void)
{
if([dma_interrupt_flag_get(DMA1_FDT1_FLAG) != RESET)
{
dma_flag_clear(DMA1_FDT1_FLAG);
dma_trans_complete_flag = 1;

1 FREL ADC [ HUIRES S B i iE e e s/
void ADC1_IRQHandler(void)

{
if(adc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) != RESET)
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adc_flag_clear(ADC1, ADC_OCCO_FLAG);
adc1_overflow_flag++;

}

B main REAY

int main(void)

{
__ 1O uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

[* config the system clock */

system_clock_config();

/* init at start board */
at32_board_init();
at32_led_off(LED2);
at32_led_off(LED3);
at32_led_off(LED4);
uart_print_init(115200);
gpio_config();
dma_config();
adc_config();
printf("software_trigger_repeat \r\n");
for(index = 0; index < 20; index++)
{
adc_ordinary_software_trigger_enable(ADC1, TRUE);
if(index%2 == 0)
{
adc_conversion_stop(ADC1);
while(adc_conversion_stop_status_get(ADC1));
}
delay_ms(500);
}
if((dma_trans_complete_flag == 0) || (adc1_overflow_flag != 0))
{
/* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);
printf("error occur\r\n");
printf("adc1_overflow_flag = %d\r\n",adc1_overflow_flag);
printf("dma_trans_complete_flag = %d\r\n",dma_trans_complete_flag);
}

else

{

29|
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[* printf data when conversion end without error */

printf("conversion end without error\r\n");

for(index = 0; index < 10; index++)

{
printf("adc1_ordinary_valuetab[%d][0] = 0x%x\r\n",index, adc1_ordinary_valuetab[index][0]);
printf("adc1_ordinary_valuetab[%d][1] = 0x%x\r\n",index, adc1_ordinary_valuetab[index][1]);
printf("adc1_ordinary_valuetab[%d][2] = 0x%Xx\r\n",index, adc1_ordinary_valuetab[index][2]);
printf("\r\n");

}

1
at32_led_on(LED2);

while(1)
{
}
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static void dma_config(void)

{

dma_init_type dma_init_struct;
crm_periph_clock_enable(CRM_DMA1_PERIPH_CLOCK, TRUE);
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nvic_irq_enable(DMA1_Channel1_IRQn, 0, 0);

dma_reset(DMA1_CHANNEL1);

dma_default_para_init(&dma_init_struct);

dma_init_struct.buffer_size = 1;

dma_init_struct.direction = DMA_DIR_PERIPHERAL_TO_MEMORY;
dma_init_struct.memory_base_addr = (uint32_t)&adc1_ordinary_value;
dma_init_struct.memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;
dma_init_struct. memory_inc_enable = FALSE;

dma_init_struct.peripheral_base_addr = (uint32_t)&(ADC1->odt);
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;

dma_init_struct.priority = DMA_PRIORITY_HIGH,;

dma_init_struct.loop_mode_enable = TRUE;

dma_init(DMA1_CHANNEL1, &dma_init_struct);

dmamux_enable(DMA1, TRUE);
dmamux_init(DMA1MUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

/* disable dma transfer complete interrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, FALSE);
dma_channel_enable(DMA1_CHANNEL1, TRUE);

}

B ADC it & 5K 0h

static void adc_config(void)

{

adc_common_config_type adc_common_struct;
adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);

adc_common_default_para_init(&adc_common_struct);

/* config division,adcclk is division by hclk */
adc_common_struct.div = ADC_HCLK_DIV_4;

/* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = TRUE;

adc_common_config(&adc_common_struct);

adc_base_default_para_init(&adc_base_struct);

adc_base_struct.sequence_mode = FALSE;
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adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;

adc_base_struct.ordinary_channel_length = 1;

adc_base_config(ADC1, &adc_base_struct);
adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

/* config ordinary channel */
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_17, 1, ADC_SAMPLETIME_92_5);

/* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CHT1,
ADC_ORDINARY_TRIG_EDGE_NONE);

/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);

/* config dma request repeat,it's not useful when common dma mode is use */

adc_dma_request_repeat_enable(ADC1, TRUE);

/* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

[* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

}

PR ST R HS

1% SRR 8 30 T R AL i e BOIRES
void ADC1_IRQHandler(void)
{
if(adc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) != RESET)
{
adc_flag_clear(ADC1, ADC_OCCO_FLAG);
adc1_overflow_flag++;

}

B main REACES

int main(void)

{

2024.01.05 #32]| k2 2.0.1




[

AT32F423 ADC e/

__ 10 uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4),

/* config the system clock */
system_clock_config();

/* init at start board */
at32_board_init();
at32_led_off(LED2);
at32_led_off(LED3);
at32_led_off(LED4);
uart_print_init(115200);
dma_config();

adc_config();
printf("adc1_vref_check \r\n");

while(1)
{
at32_led_toggle(LED2);
delay_sec(1);
[* adc1 software trigger start conversion */
adc_ordinary_software_trigger_enable(ADC1, TRUE);
while(dma_flag_get(DMA1_FDT1_FLAG) == RESET);
dma_flag_clear(DMA1_FDT1_FLAG);
printf("vref_value = %f V\r\n", ((double)1.2 * 4095) / adc1_ordinary_value);
if(adc1_overflow_flag != 0)
{
/* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);
printf("error occur\rin");

printf("adc1_overflow_flag = %d\r\n",adc1_overflow_flag);

}

}
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static void gpio_config(void)
{
gpio_init_type gpio_initstructure;
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOB_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

/* config adc pin as analog input mode */

gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;

gpio_initstructure.gpio_pins = GPIO_PINS_4 | GPIO_PINS_5 | GPIO_PINS_6 | GPIO_PINS_7;
gpio_init(GPIOA, &gpio_initstructure);

gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;
gpio_initstructure.gpio_pins = GPIO_PINS_0 | GPIO_PINS_1;
gpio_init(GPIOB, &gpio_initstructure);

B DMA fic B MY
static void dma_config(void)

{
dma_init_type dma_init_struct;
crm_periph_clock_enable(CRM_DMA1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(DMA1_Channel1_IRQn, 0, 0);

dma_reset(DMA1_CHANNEL1);

dma_default_para_init(&dma_init_struct);

dma_init_struct.buffer_size = 9;

dma_init_struct.direction = DMA_DIR_PERIPHERAL_TO_MEMORY;
dma_init_struct.memory_base_addr = (uint32_t)adc1_ordinary_valuetab;
dma_init_struct. memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;

dma_init_struct.memory_inc_enable = TRUE;
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dma_init_struct.peripheral_base_addr = (uint32_t)&(ADC1->odt);
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;

dma_init_struct.priority = DMA_PRIORITY_HIGH;

dma_init_struct.loop_mode_enable = FALSE;

dma_init(DMA1_CHANNEL1, &dma_init_struct);

dmamux_enable(DMA1, TRUE);
dmamux_init(DMA1MUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

/* enable dma transfer complete interrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, TRUE);
dma_channel_enable(DMA1_CHANNEL1, TRUE);

B EXINT it & R

static void exint_config(void)

{
gpio_init_type gpio_initstructure;

exint_init_type exint_init_struct;
crm_periph_clock_enable(CRM_SCFG_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOC_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

/* config exint line 11 and line 15 */

gpio_initstructure.gpio_pull = GPIO_PULL_DOWN;
gpio_initstructure.gpio_mode = GPIO_MODE_INPUT;
gpio_initstructure.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER,;
gpio_initstructure.gpio_pins = GPIO_PINS_11;

gpio_init(GPIOC, &gpio_initstructure);

gpio_initstructure.gpio_pull = GPIO_PULL_DOWN;
gpio_initstructure.gpio_mode = GPIO_MODE_INPUT;
gpio_initstructure.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER;
gpio_initstructure.gpio_pins = GPIO_PINS_15;

gpio_init(GPIOA, &gpio_initstructure);

scfg_exint_line_config(SCFG_PORT_SOURCE_GPIOC, SCFG_PINS_SOURCE11);
scfg_exint_line_config(SCFG_PORT_SOURCE_GPIOA, SCFG_PINS_SOURCE15);

exint_default_para_init(&exint_init_struct);
exint_init_struct.line_enable = TRUE;
exint_init_struct.line_mode = EXINT_LINE_EVENT,
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exint_init_struct.line_select = EXINT_LINE_11;
exint_init_struct.line_polarity = EXINT_TRIGGER_RISING_EDGE;

exint_init(&exint_init_struct);

exint_init_struct.line_select = EXINT_LINE_15;

exint_init(&exint_init_struct);

B ADC [iC & R £y
static void adc_config(void)

{

adc_common_config_type adc_common_struct;

adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);

adc_common_default_para_init(&adc_common_struct);

/* config division,adcclk is division by hclk */
adc_common_struct.div = ADC_HCLK_DIV_4;

/* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = FALSE;

adc_common_config(&adc_common_struct);

adc_base_default_para_init(&adc_base_struct);

adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 3;
adc_base_config(ADC1, &adc_base_struct);
adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

/* config ordinary channel */

adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_6, 3, ADC_SAMPLETIME_47_5);

/* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_EXINT11,
ADC_ORDINARY_TRIG_EDGE_RISING);
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/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);

/* config dma request repeat,it's not useful when common dma mode is use */
adc_dma_request_repeat_enable(ADC1, FALSE);

/* set partitioned mode channel count */
adc_ordinary_part_count_set(ADC1, 1);

/* enable the partitioned mode on ordinary channel */
adc_ordinary_part_mode_enable(ADC1, TRUE);

/* config preempt channel */

adc_preempt_channel_length_set(ADC1, 3);

adc_preempt_channel_set(ADC1, ADC_CHANNEL_7, 1, ADC_SAMPLETIME_47_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_S8, 2, ADC_SAMPLETIME_47_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_9, 3, ADC_SAMPLETIME_47_5);

/* config preempt trigger source and trigger edge */
adc_preempt_conversion_trigger_set(ADC1, ADC_PREEMPT_TRIG_EXINT15,
ADC_PREEMPT_TRIG_EDGE_RISING);

/* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

/* enable adc preempt channels conversion end interrupt */
adc_interrupt_enable(ADC1, ADC_PCCE_INT, TRUE);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

[* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

}

B PRI SS BRI Y

1 SREGHE b T

void ADC1_IRQHandler(void)

{

if(adc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) != RESET)

{
adc_flag_clear(ADC1, ADC_OCCO_FLAG);
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adc1_overflow_flag++;
}
if(adc_interrupt_flag_get(ADC1, ADC_PCCE_FLAG) |= RESET)
{
adc_flag_clear(ADC1, ADC_PCCE_FLAG);
if(preempt_trigger_count < 3)
{
adc1_preempt_valuetab[preempt_trigger_count][0] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_1);
adc1_preempt_valuetab[preempt_trigger_count][1] = adc_preempt_conversion_data_get(ADCA1,
ADC_PREEMPT_CHANNEL_2);
adc1_preempt_valuetab[preempt_trigger_count][2] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_3);

preempt_trigger_count++;

/* DMA1_Channel1 9 Wk #--i% kk DMA &% 56 s Wiknd */
void DMA1_Channel1_IRQHandler(void)
{
if(dma_interrupt_flag_get(DMA1_FDT1_FLAG) |= RESET)
{
dma_flag_clear(DMA1_FDT1_FLAG);

dma_trans_complete_flag = 1;

}

B main KLY

int main(void)

{
__ 10 uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

/* config the system clock */
system_clock_config();

/* init at start board */
at32_board_init();
at32_led_off(LED2);
at32_led_off(LED3);
at32_led_off(LEDA4);
uart_print_init(115200);
gpio_config();
exint_config();

dma_config();
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{

}

else

{

{

}

{
}

(
printf(
printf(
printf(
printf(
(
(

printf

adc_config();

printf("exint_trigger_partitioned \r\n");

while(dma_trans_complete_flag == 0);
while(preempt_trigger_count != 3);
if(adc1_overflow_flag != 0)

[* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);

printf("error occur\r\n");

[* printf data when conversion end without error */
printf("conversion end without error\r\n");

for(index = 0; index < 3; index++)

at32_led_on(LED2);
while(1)

printf("adc1_overflow_flag = %d\r\n",adc1_overflow_flag);

printf("adc1_ordinary_valuetab[%d][0] = 0x%x\r\n",index, adc1_ordinary_valuetab[index][0]);
adc1_ordinary_valuetab[%d][1] = 0x%x\r\n",index, adc1_ordinary_valuetab[index][1]);
"adc1_ordinary_valuetab[%d][2] = 0x%x\r\n",index, adc1_ordinary_valuetab[index][2]);
"adc1_preempt_valuetab[%d][0] = 0x%x\r\n",index, adc1_preempt_valuetab[index][0]);
adc1_preempt_valuetab[%d][1] = 0x%x\r\n",index, adc1_preempt_valuetab[index][1]);
"adc1_preempt_valuetab[%d][2] = 0x%x\r\n",index, adc1_preempt_valuetab[index][2]);
printf("\r\n");
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}

static void dma_config(void)

dma_init_type dma_init_struct;
crm_periph_clock_enable(CRM_DMA1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(DMA1_Channel1_IRQn, 0, 0);

dma_reset(DMA1_CHANNEL1);

dma_default_para_init(&dma_init_struct);

dma_init_struct.buffer_size = 1;

dma_init_struct.direction = DMA_DIR_PERIPHERAL_TO_MEMORY;
dma_init_struct.memory_base_addr = (uint32_t)&adc1_ordinary_value;
dma_init_struct.memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;
dma_init_struct. memory_inc_enable = FALSE;

dma_init_struct.peripheral_base_addr = (uint32_t)&(ADC1->odt);
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;

dma_init_struct.priority = DMA_PRIORITY_HIGH,;

dma_init_struct.loop_mode_enable = TRUE;

dma_init(DMA1_CHANNEL1, &dma_init_struct);

dmamux_enable(DMA1, TRUE);
dmamux_init(DMA1MUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

/* disable dma transfer complete interrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, FALSE);
dma_channel_enable(DMA1_CHANNEL1, TRUE);

ADC it & e H /Y

{

static void adc_config(void)

adc_common_config_type adc_common_struct;
adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);
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adc_common_default_para_init(&adc_common_struct);

/* config division,adcclk is division by hclk */
adc_common_struct.div = ADC_HCLK_DIV_4;

/* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = TRUE;

adc_common_config(&adc_common_struct);

adc_base_default_para_init(&adc_base_struct);

adc_base_struct.sequence_mode = FALSE;
adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 1;
adc_base_config(ADC1, &adc_base_struct);
adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

/* config ordinary channel */
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_16, 1, ADC_SAMPLETIME_640_5);

/* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CHT1,
ADC_ORDINARY_TRIG_EDGE_NONE);

/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);

/* config dma request repeat,it's not useful when common dma mode is use */

adc_dma_request_repeat_enable(ADC1, TRUE);

/* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

[* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));
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void ADC1_IRQHandler(void)
{

{

adc_flag_clear(ADC1, ADC_OCCO_FLAG);
adc1_overflow_flag++;

}

iftadc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) != RESET)

B main RKECHG

int main(void)

{
__10 uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

/* config the system clock */
system_clock_config();

/* init at start board */
at32_board_init();
at32_led_off(LED2);
at32_led_off(LED3);
at32_led_off(LED4);
uart_print_init(115200);
dma_config();
adc_config();

printf("internal_temperature_sensor \r\n");

while(1)

{
at32_led_toggle(LED2);
delay_sec(1);
[* adc1 software trigger start conversion */
adc_ordinary_software_trigger_enable(ADC1, TRUE);
while(dma_flag_get(DMA1_FDT1_FLAG) == RESET);
dma_flag_clear(DMA1_FDT1_FLAG);

if(adc1_overflow_flag != 0)

{
/* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);

printf("internal_temperature = %f deg C\r\n",(ADC_TEMP_BASE-
(double)adc1_ordinary_value*ADC_VREF/4096)/ADC_TEMP_SLOPE+25);
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printf("error occur\rin");

printf("adc1_overflow_flag = %d\r\n",adc1_overflow_flag);
}
}

}
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static void gpio_config(void)

{
gpio_init_type gpio_initstructure;
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOB_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

[* config adc pin as analog input mode */

gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;

gpio_initstructure.gpio_pins = GPIO_PINS_4 | GPIO_PINS_5 | GPIO_PINS_6 | GPIO_PINS_7;
gpio_init(GPIOA, &gpio_initstructure);
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gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;
gpio_initstructure.gpio_pins = GPIO_PINS_0 | GPIO_PINS_1;
gpio_init(GPIOB, &gpio_initstructure);

}
B DMA fit & s

static void dma_config(void)

{

dma_init_type dma_init_struct;
crm_periph_clock_enable(CRM_DMA1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(DMA1_Channel1_IRQn, 0, 0);

dma_reset(DMA1_CHANNEL1);

dma_default_para_init(&dma_init_struct);

dma_init_struct.buffer_size = 15;

dma_init_struct.direction = DMA_DIR_PERIPHERAL_TO_MEMORY,;
dma_init_struct.memory_base_addr = (uint32_t)adc1_ordinary_valuetab;
dma_init_struct. memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;
dma_init_struct.memory_inc_enable = TRUE;

dma_init_struct.peripheral_base_addr = (uint32_t)&(ADC1->odt);
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;

dma_init_struct.priority = DMA_PRIORITY_HIGH;

dma_init_struct.loop_mode_enable = FALSE;

dma_init(DMA1_CHANNEL1, &dma_init_struct);

dmamux_enable(DMA1, TRUE);
dmamux_init(DMA1TMUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

/* enable dma transfer complete interrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, TRUE);
dma_channel_enable(DMA1_CHANNEL1, TRUE);

}

B ADC fit & PR EUHS

static void adc_config(void)

{
adc_common_config_type adc_common_struct;
adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);

adc_common_default_para_init(&adc_common_struct);

[* config division,adcclk is division by hclk */
adc_common_struct.div =ADC_HCLK_DIV_4;
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[* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = FALSE;

adc_common_config(&adc_common_struct);

adc_base_default_para_init(&adc_base_struct);

adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 3;
adc_base_config(ADC1, &adc_base_struct);
adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

[* config ordinary channel */

adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_6_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_6_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_6, 3, ADC_SAMPLETIME_6_5);

[* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CHH1,
ADC_ORDINARY_TRIG_EDGE_NONE);

[* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);

[* config dma request repeat,it's not useful when common dma mode is use */
adc_dma_request_repeat_enable(ADC1, FALSE);

[* config preempt channel */

adc_preempt_channel_length_set(ADC1, 3);

adc_preempt_channel_set(ADC1, ADC_CHANNEL_7, 1, ADC_SAMPLETIME_6_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_8, 2, ADC_SAMPLETIME_6_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_9, 3, ADC_SAMPLETIME_6_5);

[* config preempt trigger source and trigger edge */
adc_preempt_conversion_trigger_set(ADC1, ADC_PREEMPT_TRIG_TMR1CH2,
ADC_PREEMPT_TRIG_EDGE_NONE);

/* disable preempt group automatic conversion after ordinary group */
adc_preempt_auto_mode_enable(ADC1, FALSE);

/* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);
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[* enable adc preempt channels conversion end interrupt */
adc_interrupt_enable(ADC1, ADC_PCCE_INT, TRUE);

[* set oversampling ratio and shift */
adc_oversample_ratio_shift_set(ADC1, ADC_OVERSAMPLE_RATIO_S8,
ADC_OVERSAMPLE_SHIFT_3);

/* disable ordinary oversampling trigger mode */
adc_ordinary_oversample_trig_enable(ADC1, FALSE);

[* set ordinary oversample restart mode */
adc_ordinary_oversample_restart_set(ADC1, ADC_OVERSAMPLE_CONTINUE);

[* enable ordinary oversampling */
adc_ordinary_oversample_enable(ADC1, TRUE);

[* enable preempt oversampling */
adc_preempt_oversample_enable(ADC1, TRUE);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

}

W PR ST R HAD

I* FRECE 8 E R e ORS¢
void DMA1_Channel1_IRQHandler(void)
{
if([dma_interrupt_flag_get(DMA1_FDT1_FLAG) != RESET)
{
dma_flag_clear(DMA1_FDT1_FLAG);

dma_trans_complete_flag = 1;

}
* 3RELADC [ HARES(E B A s % s
void ADC1_IRQHandler(void)

{
if(adc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) != RESET)
{
adc_flag_clear(ADC1, ADC_OCCO_FLAG);
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adc1_overflow_flag++;
}
if(adc_interrupt_flag_get(ADC1, ADC_PCCE_FLAG) != RESET)
{
adc_flag_clear(ADC1, ADC_PCCE_FLAG);
if(preempt_conversion_count < 5)
{
adc1_preempt_valuetab[preempt_conversion_count][0] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_1);
adc1_preempt_valuetab[preempt_conversion_count][1] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_2);
adc1_preempt_valuetab[preempt_conversion_count][2] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_3);

preempt_conversion_count++;

}

B main RKECHY

int main(void)

{
__lO uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

[* config the system clock */

system_clock_config();

/* init at start board */

at32_board_init();

at32_led_off(LED2);

at32_led_off(LED3);

at32_led_off(LED4);

uart_print_init(115200);

gpio_config();

dma_config();

adc_config();
printf("tmr_trigger_automatic_preempt \r\n");

[* adc1 software trigger start conversion */

for(index = 0; index < 5; index++)

{
adc_ordinary_software_trigger_enable(ADC1, TRUE);
adc_preempt_software_trigger_enable(ADC1, TRUE);
delay_sec(1);

}

if((dma_trans_complete_flag == 0) || (adc1_overflow_flag != 0))
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/* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);
printf("error occur\r\n");
printf("adc1_overflow_flag = %d\r\n",adc1_overflow_flag);
printf("dma_trans_complete_flag = %d\r\n",dma_trans_complete_flag);
}
else
{
/* printf data when conversion end without error */
printf("conversion end without error\r\n");
for(index = 0; index < 5; index++)
{
printf("adc1_ordinary_valuetab[%d][0] = 0x%Xx\r\n", index, adc1_ordinary_valuetab[index][0]);
printf("adc1_ordinary_valuetab[%d][1] = 0x%Xx\r\n", index, adc1_ordinary_valuetab[index][1]);
printf("adc1_ordinary_valuetab[%d][2] = 0x%Xx\r\n", index, adc1_ordinary_valuetab[index][2]);
printf("adc1_preempt_valuetab[%d][0] = 0x%x\r\n", index, adc1_preempt_valuetab[index][0]);
printf("adc1_preempt_valuetab[%d][1] = 0x%x\r\n", index, adc1_preempt_valuetab[index][1]);
printf("adc1_preempt_valuetab[%d][2] = 0x%x\r\n", index, adc1_preempt_valuetabindex][2]);
printf("\r\n");

}
at32_led_on(LED2);
while(1)

{

}

}
4.6 % ADC IR ERE
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static void gpio_config(void)

{
gpio_init_type gpio_initstructure;
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

/* config adc pin as analog input mode */

gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;
gpio_initstructure.gpio_pins = GPIO_PINS_4 | GPIO_PINS_5 | GPIO_PINS_6;
gpio_init(GPIOA, &gpio_initstructure);

}

B DMA it & R 5

static void dma_config(void)

{
dma_init_type dma_init_struct;
crm_periph_clock_enable(CRM_DMA1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(DMA1_Channel1_IRQn, 0, 0);

dma_reset(DMA1_CHANNEL1);

dma_default_para_init(&dma_init_struct);

dma_init_struct.buffer_size = 30;

dma_init_struct.direction = DMA_DIR_PERIPHERAL_TO_MEMORY;
dma_init_struct.memory_base_addr = (uint32_t)adc1_ordinary_valuetab;
dma_init_struct.memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;
dma_init_struct.memory_inc_enable = TRUE;

dma_init_struct.peripheral_base_addr = (uint32_t)&(ADC1->odt);
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;

dma_init_struct.priority = DMA_PRIORITY_HIGH;

dma_init_struct.loop_mode_enable = FALSE;

dma_init(DMA1_CHANNEL1, &dma_init_struct);

dmamux_enable(DMA1, TRUE);
dmamux_init(DMA1MUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

/* enable dma transfer complete interrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, TRUE);
dma_channel_enable(DMA1_CHANNEL1, TRUE);

}

B ADC it & R B0
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static void adc_config(void)

{

adc_common_config_type adc_common_struct;
adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);

adc_common_default_para_init(&adc_common_struct);

/* config division,adcclk is division by hclk */
adc_common_struct.div = ADC_HCLK_DIV_4;

/* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = FALSE;

adc_common_config(&adc_common_struct);

adc_base_default_para_init(&adc_base_struct);

adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = TRUE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 3;
adc_base_config(ADC1, &adc_base_struct);
adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

/* config ordinary channel */

adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_6, 3, ADC_SAMPLETIME_47_5);

/* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CHT1,

ADC_ORDINARY_TRIG_EDGE_NONE);

/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);

/* config dma request repeat,it's not useful when common dma mode is use */
adc_dma_request_repeat_enable(ADC1, FALSE);

/* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

/* adc enable */
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adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

[* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

[*set resolution to 6bit.this because calibration must perform at 12 bit resolution */
adc_resolution_set(ADC1,ADC_RESOLUTION_6B);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);
}
W PRGSO RAY
I* FRECE 8 0 E L da e OR S
void DMA1_Channel1_IRQHandler(void)
{

if(dma_interrupt_flag_get(DMA1_FDT1_FLAG) != RESET)
{
dma_flag_clear(DMA1_FDT1_FLAG);

dma_trans_complete_flag = 1;

}
I FKELADC v HOIRSE S
void ADC1_IRQHandler(void)
{
if(adc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) != RESET)
{
adc_flag_clear(ADC1, ADC_OCCO_FLAG);
adc1_overflow_flag++;

}
B main KA/
int main(void)
{
__ 10 uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

/* config the system clock */

system_clock_config();

/* init at start board */
at32_board_init();
at32_led_off(LED2);
at32_led_off(LED3);
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at32_led_off(LED4);
uart_print_init(115200);
gpio_config();
dma_config();
adc_config();
printf("resolution_6bit \r\n");
adc_ordinary_software_trigger_enable(ADC1, TRUE);
while(dma_trans_complete_flag == 0);
if(adc1_overflow_flag != 0)
{
[* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);
printf("error occur\r\n");
printf("adc1_overflow_flag = %d\r\n",adc1_overflow_flag);
}
else
{
[* printf data when conversion end without error */
printf("conversion end without error\r\n");
for(index = 0; index < 10; index++)

{

printf("adc1_ordinary_valuetab[%d][0] = 0x%x\r\n",index, adc1_ordinary_valuetab[index][0]);

printf

(
(
printf(
(

printf("\r\n");

}
at32_led_on(LED2);

while(1)
{
}

adc1_ordinary_valuetab[%d][1] = 0x%x\r\n",index, adc1_ordinary_valuetab[index][1]);
"adc1_ordinary_valuetab[%d][2] = 0x%x\r\n",index, adc1_ordinary_valuetab[index][2]);

}
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static void gpio_config(void)

gpio_init_type gpio_initstructure;
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

[* config adc pin as analog input mode */

gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;
gpio_initstructure.gpio_pins = GPIO_PINS_4 | GPIO_PINS_5 | GPIO_PINS_6;
gpio_init(GPIOA, &gpio_initstructure);

DMA Tit & & B0 hY

{

static void dma_config(void)

dma_init_type dma_init_struct;
crm_periph_clock_enable(CRM_DMA1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(DMA1_Channel1_IRQn, 0, 0);

dma_reset(DMA1_CHANNEL1);
dma_default_para_init(&dma_init_struct);
dma_init_struct.buffer_size = 30;

dma_init_struct.direction = DMA_DIR_PERIPHERAL_TO_MEMORY;

dma_init_struct. memory_base_addr = (uint32_t)adc1_ordinary_valuetab;

dma_init_struct.memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;

dma_init_struct.memory_inc_enable = TRUE;
dma_init_struct.peripheral_base_addr = (uint32_t)&(ADC1->odt);

dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;

dma_init_struct.peripheral_inc_enable = FALSE;
dma_init_struct.priority = DMA_PRIORITY_HIGH;
dma_init_struct.loop_mode_enable = FALSE;
dma_init(DMA1_CHANNEL1, &dma_init_struct);

dmamux_enable(DMA1, TRUE);
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dmamux_init(DMATMUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

[* enable dma transfer complete interrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, TRUE);
dma_channel_enable(DMA1_CHANNEL1, TRUE);

}
B ADC Jic & s HR Y

static void adc_config(void)

{

adc_common_config_type adc_common_struct;

adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);

adc_common_default_para_init(&adc_common_struct);

[* config division,adcclk is division by hclk */
adc_common_struct.div = ADC_HCLK_DIV_4;

[* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = FALSE;

adc_common_config(&adc_common_struct);

adc_base_default_para_init(&adc_base_struct);

adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = TRUE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 3;
adc_base_config(ADC1, &adc_base_struct);
adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

[* config ordinary channel */

adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_6, 3, ADC_SAMPLETIME_47_5);

[* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_SOFTWARE,
ADC_ORDINARY_TRIG_EDGE_NONE);

/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);
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[* config dma request repeat,it's not useful when common dma mode is use */
adc_dma_request_repeat_enable(ADC1, FALSE);

[* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

[* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

}
B PRGSO RAY
1+ R E A e HOIRES
void DMA1_Channel1_IRQHandler(void)
{
if(dma_interrupt_flag_get(DMA1_FDT1_FLAG) != RESET)
{
dma_flag_clear(DMA1_FDT1_FLAG);
dma_trans_complete_flag = 1;

}
I FKELADC 1) HOIRSE S
void ADC1_IRQHandler(void)
{
if(adc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) != RESET)
{
adc_flag_clear(ADC1, ADC_OCCO_FLAG);
adc1_overflow_flag++;

}
B main FEALED
int main(void)

{

__lO uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

/* config the system clock */

system_clock_config();
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/* init at start board */
at32_board_init();
at32_led_off(LED2);
at32_led_off(LED3);
at32_led_off(LED4);
uart_print_init(115200);
gpio_config();
dma_config();
adc_config();
printf("software_trigger_repeat \r\n");
adc_ordinary_software_trigger_enable(ADC1, TRUE);
while(dma_trans_complete_flag == 0);
if(adc1_overflow_flag != 0)
{
/* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);
printf("error occur\r\n");
printf("adc1_overflow_flag = %d\r\n",adc1_overflow_flag);
}
else
{
/* printf data when conversion end without error */
printf("conversion end without error\r\n");
for(index = 0; index < 10; index++)
{
printf("adc1_ordinary_valuetab[%d][0] = 0x%Xx\r\n",index, adc1_ordinary_valuetab[index][0]);
printf("adc1_ordinary_valuetab[%d][1] = 0x%Xx\r\n",index, adc1_ordinary_valuetab[index][1]);
printf("adc1_ordinary_valuetab[%d][2] = 0x%Xx\r\n",index, adc1_ordinary_valuetab[index][2]);
printf("\r\n");

}
at32_led_on(LED2);

while(1)
{
}

}
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static void gpio_config(void)

{
gpio_init_type gpio_initstructure;
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);
crm_periph_clock_enable(CRM_GPIOB_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

/* config adc pin as analog input mode */

gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;

gpio_initstructure.gpio_pins = GPIO_PINS_4 | GPIO_PINS_5 | GPIO_PINS_6 | GPIO_PINS_7;
gpio_init(GPIOA, &gpio_initstructure);

gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;
gpio_initstructure.gpio_pins = GPIO_PINS_0 | GPIO_PINS_1;
gpio_init(GPIOB, &gpio_initstructure);

B DMA B & iR E S
static void dma_config(void)

{
dma_init_type dma_init_struct;
crm_periph_clock_enable(CRM_DMA1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(DMA1_Channel1_IRQn, 0, 0);

dma_reset(DMA1_CHANNEL1);
dma_default_para_init(&dma_init_struct);
dma_init_struct.buffer_size = 15;

dma_init_struct.direction = DMA_DIR_PERIPHERAL_TO_MEMORY;

dma_init_struct. memory_base_addr = (uint32_t)adc1_ordinary_valuetab;
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dma_init_struct. memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;
dma_init_struct. memory_inc_enable = TRUE;

dma_init_struct.peripheral_base_addr = (uint32_t)&(ADC1->odt);
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;

dma_init_struct.priority = DMA_PRIORITY_HIGH;

dma_init_struct.loop_mode_enable = FALSE;

dma_init(DMA1_CHANNEL1, &dma_init_struct);

dmamux_enable(DMA1, TRUE);
dmamux_init(DMA1MUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

/* enable dma transfer complete interrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, TRUE);
dma_channel_enable(DMA1_CHANNEL1, TRUE);

}

B TMR B & R 5y

static void tmr1_config(void)
{
gpio_init_type gpio_initstructure;
tmr_output_config_type tmr_oc_init_structure;
crm_clocks_freq_type crm_clocks_freq_struct = {0};
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

gpio_initstructure.gpio_mode = GPIO_MODE_MUX;

gpio_initstructure.gpio_pins = GPIO_PINS_8;

gpio_initstructure.gpio_out_type = GPIO_OUTPUT_PUSH_PULL;
gpio_initstructure.gpio_pull = GPIO_PULL_NONE;
gpio_initstructure.gpio_drive_strength = GPIO_DRIVE_STRENGTH_STRONGER,;
gpio_init(GPIOA, &gpio_initstructure);

gpio_pin_mux_config(GPIOA, GPIO_PINS_SOURCES8, GPIO_MUX_1);

/* get system clock */
crm_clocks_freq_get(&crm_clocks_freq_struct);

crm_periph_clock_enable(CRM_TMR1_PERIPH_CLOCK, TRUE);

/* (systemclock/(systemclock/10000))/1000 = 10Hz(100ms) */
tmr_base_init(TMR1, 999, (crm_clocks_freq_struct.sclk_freq/10000 - 1));
tmr_cnt_dir_set(TMR1, TMR_COUNT_UP);
tmr_clock_source_div_set(TMR1, TMR_CLOCK_DIV1);

tmr_output_default_para_init(&tmr_oc_init_structure);
tmr_oc_init_structure.oc_mode = TMR_OUTPUT_CONTROL_PWM_MODE_A;
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tmr_oc_init_structure.oc_polarity = TMR_OUTPUT_ACTIVE_LOW;
tmr_oc_init_structure.oc_output_state = TRUE;

tmr_oc_init_structure.oc_idle_state = FALSE;

tmr_output_channel_config(TMR1, TMR_SELECT_CHANNEL_1, &tmr_oc_init_structure);
tmr_channel_value_set(TMR1, TMR_SELECT_CHANNEL_1, 500);
tmr_channel_enable(TMR1, TMR_SELECT_CHANNEL_1, TRUE);
tmr_output_enable(TMR1, TRUE);

B ADC [iC & R £y
static void adc_config(void)

{

adc_common_config_type adc_common_struct;
adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);

adc_common_default_para_init(&adc_common_struct);

/* config division,adcclk is division by hclk */
adc_common_struct.div = ADC_HCLK_DIV_4;

/* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = FALSE;

adc_common_config(&adc_common_struct);

adc_base_default_para_init(&adc_base_struct);

adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 3;
adc_base_config(ADC1, &adc_base_struct);
adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

/* config ordinary channel */

adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_6, 3, ADC_SAMPLETIME_47_5);

/* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CH1,
ADC_ORDINARY_TRIG_EDGE_RISING);
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/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);

/* config dma request repeat,it's not useful when common dma mode is use */
adc_dma_request_repeat_enable(ADC1, FALSE);

/* config preempt channel */

adc_preempt_channel_length_set(ADC1, 3);

adc_preempt_channel_set(ADC1, ADC_CHANNEL_7, 1, ADC_SAMPLETIME_47_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_8, 2, ADC_SAMPLETIME_47_5);
adc_preempt_channel_set(ADC1, ADC_CHANNEL_9, 3, ADC_SAMPLETIME_47_5);

/* config preempt trigger source and trigger edge */
adc_preempt_conversion_trigger_set(ADC1, ADC_PREEMPT_TRIG_TMR1CH2,
ADC_PREEMPT_TRIG_EDGE_NONE);

/* preempt group automatic conversion after ordinary group */
adc_preempt_auto_mode_enable(ADC1, TRUE);

/* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

/* enable adc preempt channels conversion end interrupt */
adc_interrupt_enable(ADC1, ADC_PCCE_INT, TRUE);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

[* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

}

B PRI SS BRI Y

1 SREGHE b T

void ADC1_IRQHandler(void)

{

if(adc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) != RESET)
{
adc_flag_clear(ADC1, ADC_OCCO_FLAG);

adc1_overflow_flag++;
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if(adc_interrupt_flag_get(ADC1, ADC_PCCE_FLAG) |= RESET)
{
adc_flag_clear(ADC1, ADC_PCCE_FLAG);
if(preempt_conversion_count < 5)
{
adc1_preempt_valuetab[preempt_conversion_count][0] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_1);
adc1_preempt_valuetab[preempt_conversion_count][1] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_2);
adc1_preempt_valuetab[preempt_conversion_count][2] = adc_preempt_conversion_data_get(ADC1,
ADC_PREEMPT_CHANNEL_3);

preempt_conversion_count++;

/* DMA1_Channel1 9 Wk -5k DMA &% 56 o Wikn & */
void DMA1_Channel1_IRQHandler(void)
{
if(dma_interrupt_flag_get(DMA1_FDT1_FLAG) != RESET)
{
dma_flag_clear(DMA1_FDT1_FLAG);
dma_trans_complete_flag = 1;

}

B main KLY

int main(void)

{
__ 10 uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

/* config the system clock */
system_clock_config();

/* init at start board */
at32_board_init();
at32_led_off(LED2);
at32_led_off(LED3);
at32_led_off(LEDA4);
uart_print_init(115200);
gpio_config();
tmr1_config();
dma_config();
adc_config();

printf("tmr_trigger_automatic_preempt \r\n");
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tmr_counter_enable(TMR1, TRUE);

while(preempt_conversion_count < 5);

while(dma_trans_complete_flag == 0);
tmr_counter_enable(TMR1, FALSE);
if(adc1_overflow_flag != 0)
{
[* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);
printf("error occur\r\n");
printf("adc1_overflow_flag = %d\r\n",adc1_overflow_flag);
}
else
{
[* printf data when conversion end without error */
printf("conversion end without error\r\n");
for(index = 0; index < 5; index++)
{

printf("adc1_ordinary_valuetab[%d][0] = 0x%x\r\n", index, adc1_ordinary_valuetab[index][0]);

(
printf("adc1_ordinary_valuetab[%d][1] = 0x%x\r\n", index, adc1_ordinary_valuetab[index][1]);
printf("adc1_ordinary_valuetab[%d][2] = 0x%Xx\r\n", index, adc1_ordinary_valuetab[index][2]);
printf("adc1_preempt_valuetab[%d][0] = 0x%x\r\n", index, adc1_preempt_valuetab[index][0]);
printf("adc1_preempt_valuetab[%d][1] = 0x%x\r\n", index, adc1_preempt_valuetab[index][1]);
printf("adc1_preempt_valuetab[%d][2] = 0x%x\r\n", index, adc1_preempt_valuetab[index][2]);
printf("\r\n");
}

}

at32_led_on(LED2);

while(1)

{

}

}
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static void gpio_config(void)

{

gpio_init_type gpio_initstructure;
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

/* config adc pin as analog input mode */
gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;
gpio_initstructure.gpio_pins = GPIO_PINS_4 | GPIO_PINS_5 | GPIO_PINS_6;
gpio_init(GPIOA, &gpio_initstructure);
}
B ADC /i & i H S

static void adc_config(void)

{

adc_common_config_type adc_common_struct;
adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);

adc_common_default_para_init(&adc_common_struct);

/* config division,adcclk is division by hclk */
adc_common_struct.div =ADC_HCLK DIV _4;

/* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = FALSE;

adc_common_config(&adc_common_struct);

adc_base_default_para_init(&adc_base_struct);

adc_base_struct.sequence_mode = TRUE;
adc_base_struct.repeat_mode = FALSE;
adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 3;

adc_base_config(ADC1, &adc_base_struct);
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adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

/* config ordinary channel */

adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_640_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_640_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_6, 3, ADC_SAMPLETIME_640_5);

/* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CHf1,
ADC_ORDINARY_TRIG_EDGE_NONE);

/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, FALSE);

/* config dma request repeat,it's not useful when common dma mode is use */
adc_dma_request_repeat_enable(ADC1, FALSE);

/* each ordinary channel conversion set occe flag */
adc_occe_each_conversion_enable(ADC1, TRUE);

/* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

[* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

}

PR ST R HS

1 SREGHE b T
void ADC1_IRQHandler(void)
{
if(adc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) != RESET)
{
adc_flag_clear(ADC1, ADC_OCCO_FLAG);
adc1_overflow_flag++;

}

B main REACES

int main(void)
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__ 10 uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4),

/* config the system clock */
system_clock_config();

/* init at start board */
at32_board_init();
at32_led_off(LED2);
at32_led_off(LED3);
at32_led_off(LED4);
p_adc1_ordinary = adc1_ordinary_valuetab;
uart_print_init(115200);
gpio_config();
adc_config();
printf("use_polling_get_conversion_data \r\n");
adc_ordinary_software_trigger_enable(ADC1, TRUE);
while(1)
{
while(adc_flag_get(ADC1, ADC_OCCE_FLAG) == RESET);
*(p_adc1_ordinary++) = adc_ordinary_conversion_data_get(ADC1);
index++;
if(@adc1_overflow_flag != 0)
{
/* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);
printf("error occur\rin");
printf("adc1_overflow_flag = %d\r\n",adc1_overflow_flag);
while(1);
}
if(index%3 == 0)
{

printf("conversion end without error\r\n");

printf("adc1_ordinary_valuetab[0] = 0x%x\r\n", adc1_ordinary_valuetab[0]);

printf("adc1_ordinary_valuetab[1] = 0x%x\r\n", adc1_ordinary_valuetab[1]);

(
(
&
printf("adc1_ordinary_valuetab[2] = 0x%x\r\n", adc1_ordinary_valuetab[2]);
printf("\r\n");

delay_sec(1);

p_adc1_ordinary = adc1_ordinary_valuetab;

adc_ordinary_software_trigger_enable(ADC1, TRUE);
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static void gpio_config(void)
{
gpio_init_type gpio_initstructure;
crm_periph_clock_enable(CRM_GPIOA_PERIPH_CLOCK, TRUE);

gpio_default_para_init(&gpio_initstructure);

/* config adc pin as analog input mode */
gpio_initstructure.gpio_mode = GPIO_MODE_ANALOG;
gpio_initstructure.gpio_pins = GPIO_PINS_4 | GPIO_PINS_5 | GPIO_PINS_6;
gpio_init(GPIOA, &gpio_initstructure);
}
B DMA Bi & iR E A

static void dma_config(void)

{
dma_init_type dma_init_struct;
crm_periph_clock_enable(CRM_DMA1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(DMA1_Channel1_IRQn, 0, 0);
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dma_reset(DMA1_CHANNEL1);

dma_default_para_init(&dma_init_struct);

dma_init_struct.buffer_size = 3;

dma_init_struct.direction = DMA_DIR_PERIPHERAL_TO_MEMORY;
dma_init_struct.memory_base_addr = (uint32_t)adc1_ordinary_valuetab;
dma_init_struct.memory_data_width = DMA_MEMORY_DATA_WIDTH_HALFWORD;
dma_init_struct. memory_inc_enable = TRUE;

dma_init_struct.peripheral_base_addr = (uint32_t)&(ADC1->odt);
dma_init_struct.peripheral_data_width = DMA_PERIPHERAL_DATA_WIDTH_HALFWORD;
dma_init_struct.peripheral_inc_enable = FALSE;

dma_init_struct.priority = DMA_PRIORITY_HIGH,;

dma_init_struct.loop_mode_enable = TRUE;

dma_init(DMA1_CHANNEL1, &dma_init_struct);

dmamux_enable(DMA1, TRUE);
dmamux_init(DMA1MUX_CHANNEL1, DMAMUX_DMAREQ_ID_ADC1);

/* enable dma transfer complete interrupt */
dma_interrupt_enable(DMA1_CHANNEL1, DMA_FDT_INT, FALSE);
dma_channel_enable(DMA1_CHANNEL1, TRUE);
}
B ADC fic & s R

static void adc_config(void)

{

adc_common_config_type adc_common_struct;
adc_base_config_type adc_base_struct;
crm_periph_clock_enable(CRM_ADC1_PERIPH_CLOCK, TRUE);
nvic_irq_enable(ADC1_IRQn, 0, 0);
crm_adc_clock_select(CRM_ADC_CLOCK_SOURCE_HCLK);

adc_common_default_para_init(&adc_common_struct);

/* config division,adcclk is division by hclk */
adc_common_struct.div = ADC_HCLK_DIV_4;

/* config inner temperature sensor and vintrv */

adc_common_struct.tempervintrv_state = FALSE;

adc_common_config(&adc_common_struct);

adc_base_default_para_init(&adc_base_struct);

adc_base_struct.sequence_mode = TRUE;

adc_base_struct.repeat_mode = FALSE;
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adc_base_struct.data_align = ADC_RIGHT_ALIGNMENT;
adc_base_struct.ordinary_channel_length = 3;

adc_base_config(ADC1, &adc_base_struct);
adc_resolution_set(ADC1, ADC_RESOLUTION_12B);

/* config ordinary channel */

adc_ordinary_channel_set(ADC1, ADC_CHANNEL_4, 1, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_5, 2, ADC_SAMPLETIME_47_5);
adc_ordinary_channel_set(ADC1, ADC_CHANNEL_6, 3, ADC_SAMPLETIME_47_5);

/* config ordinary trigger source and trigger edge */
adc_ordinary_conversion_trigger_set(ADC1, ADC_ORDINARY_TRIG_TMR1CHT1,
ADC_ORDINARY_TRIG_EDGE_NONE);

/* config dma mode,it's not useful when common dma mode is use */
adc_dma_mode_enable(ADC1, TRUE);

/* config dma request repeat,it's not useful when common dma mode is use */

adc_dma_request_repeat_enable(ADC1, TRUE);

/* config voltage_monitoring */
adc_voltage_monitor_threshold_value_set(ADC1, 0x100, 0x000);
adc_voltage_monitor_single_channel_select(ADC1, ADC_CHANNEL_5);
adc_voltage_monitor_enable(ADC1, ADC_VMONITOR_SINGLE_ORDINARY);

/* enable adc overflow interrupt */
adc_interrupt_enable(ADC1, ADC_OCCO_INT, TRUE);

/* enable voltage monitoring out of range interrupt */
adc_interrupt_enable(ADC1, ADC_VMOR_INT, TRUE);

/* adc enable */
adc_enable(ADC1, TRUE);
while(adc_flag_get(ADC1, ADC_RDY_FLAG) == RESET);

[* adc calibration */
adc_calibration_init(ADC1);
while(adc_calibration_init_status_get(ADC1));
adc_calibration_start(ADC1);
while(adc_calibration_status_get(ADC1));

}

PR ST R HS

1 i R H R HH S R R
void ADC1_IRQHandler(void)
{
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if(adc_interrupt_flag_get(ADC1, ADC_OCCO_FLAG) |= RESET)
{
adc_flag_clear(ADC1, ADC_OCCO_FLAG);
adc1_overflow_flag++;
}
if(adc_interrupt_flag_get(ADC1, ADC_VMOR_FLAG) |= RESET)
{
adc_flag_clear(ADC1, ADC_VMOR_FLAG);

vmor_flag_index++;

}
B main RERES
int main(void)
{
__ 10 uint32_t index = 0;
nvic_priority_group_config(NVIC_PRIORITY_GROUP_4);

/* config the system clock */
system_clock_config();

/* init at start board */
at32_board_init();
at32_led_off(LED2);
at32_led_off(LED3);
at32_led_off(LED4);
uart_print_init(115200);
gpio_config();
dma_config();
adc_config();
printf(“voltage_monitoring \r\n”);
while(1)
{
at32_led_toggle(LED2);
delay_sec(1);
if((adc1_overflow_flag != 0) || (vmor_flag_index != 0))
{
/* printf flag when error occur */
at32_led_on(LED3);
at32_led_on(LED4);
printf(“error occur\r\n”);

printf(“vmor_flag_index = %d\r\n”,vmor_flag_index);

printf(“adc1_overflow_flag = %d\r\n”,adc1_overflow_flag);

printf(“out of range:adc1_channel_5 value is = 0x%Xx!\r\n”, adc1_ordinary_valuetab[1]);

}
adc_ordinary_software_trigger_enable(ADC1, TRUE);

(
(
(
(
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