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2 FIFEX

FER AT

1. N32G455CEQ7 A FFUSBFSD

2. N32G452 Z HIADC H 32 #5524, N32G455F1N32G457 £ 51 52 #5744
3. N32G452H1N32G455 Z 51| A S FFDVPHIETHA

2.1 N32G45x5N32H47x% E

N32H473CCU7/8
N32H473CEU7/8
N32HAT4CCU7/8 | N32HAT3RCL7/8 | N32HA73MCL7/8 | N32HAT3VCLT7/8 | N32H473QCL7/8
N32G452RB/C/E | N32G452MB/C/E | N32G452VBICIE
Py N32G452CBICIE | (oo e | N32045SMBIO/E | Na2oassvB/o/E | N32G452QC/E | N32HAT3KCUT/B | N32HATACEUT/8 | N32HAT3RELT/8 | N32HAT3MELT/8 | N32HAT3VEL7/8 | N32HAT3QEL7/8
N32GASSCBICIE | oo icenniore | Na2GASTMOIE | N32GASTVCIE N32G457QE | N32H473KEU7/8 | N32H473CCL7/8 | N32HA74RCL7/8 | N32HAT4MCL7/8 | N32H474VCL7/8 | N32H474QCL7/8
N32H473CEL7/8 | N32H474REL7/8 | N32H474MEL7/8 | N32H474VEL7/8 | N32H474QEL7/8
N32H474RCLT7/8
N32H474REL7/8
Flash% it (KB) 128 [ 256 [ 512 | 128 [ 256 [ 512 | 128 [ 256 [ 512 | 128 [ 256 [ 512 [ 256 | 512 256 | 512 25 | 512 256 | 512 256 | 512 256 | 512 256 | 512
General SRAM#:#: (KB) | 80 [ 144 | 144 | 80 [ 144 [ 144 [ 80 [ 144 | 144 | 80 | 144 [ 144 [ 144 [ 144 112 | 160 112 | 160 12| 160 112 | 160 112 | 160 112 | 160
CCM SRAM%ht (KB) 0 32
Backup SRAM % fit (KB) 0 4
CPUi% ARM Cortex-M4F @144MHz,180DMIPS 1.8~3.6V/-40~105C /125'C
LA 85 1.8~3.6V/-40~105"C ARM Cortex-M4F @200MHz, 250DMIPS
GTIMT
GTIM2
GTIM3
TIM2 GTIM4
. TIM3 GTIMS
E TIM4 GTIM6
TIM5 GTIM7
GTIM8
et GTIM9
GTIMI0
ATIM1
= I:m ATIM2
ATIM3
TIM6 BTIM1
% TIMT7 BTIM2
LPTIM1,
it NO LPTIM2
PIT
SPIL
it SPIL i SPI2
SPI2 SPI3
SPI SPI2 SPI3
SPI3 spis SPl4 Spi4
SPl6 Pl6 SPI5
Pl
3 1252 1252
s 1253 1253
XSPI QSPI (4% XSPI_(82k)
12C1 T2CT
12C1
rc 1202 12c2 12c2
1208 12c3 123
USARTTZE TEARTT
B USART USART2 USART2
USART3 USART3
UARTZ UARTS
UART4
UART5 UART6
UART Sﬁgz UART6 UART?
UART? UARTS
USB FS Device | 0 (1) /USBFSD USBFSD! USBFSD!
FDCANL
CAN ami FDCAN2
FDCAN3(1)
SDIO NO SDIO NO
DWP 0 (3) /DWP NO
ETH 0 (3) /ETH NO
WAFJE FEMC NO FEMC
GPIO 3 [ a] 51 | 65 | 80 97 26 42/38(2) [ 52 | 66 86 107
DMA 2 2
Number of channels 16 Channel 16 Channel
12bit ADC 2 (2) /4 4
10Channel (2) 16Channel (2) |16Channel (2) /33| 16Channel (2) 18Channel (2) 21Channel/20Chann
Number of channels J16Channel J22Channel Channel J38Channel J40Channel 13Channel el2) 26Channel 38Channel 45Channel 51Channel
12bit DAC 2 8
Number of channels 2Channel 8 (4 External/Internal + 4 Internal)
OPAMPL PGAL
OPAMP2 PGA2
OPAMPIPGA OPAMP3 PGA3
OPAMP4 PGA4
COMP1L COMPL
COMP2 COMP2
ggmi; COMP3 COMP3
CoMP ComP3 COMP4 COMP4
Compa COMP5 COMPS
COMP6 COMP6
COMP7 COMP?
e ey DES/SDES. AES. SHALSHA24/SHAZSS. i.“;,l\‘éSMg‘ SMAF. SM7. MDS. CRCIG/CRC32. DES/3DES. AES. SHAL/SHA224/SHA256. SM3. SM4. MD5. CRCI6/CRC32. TRNG
Cordic NO Yes
FMAC NO Yes
G GRS (ROPIWRP) . fEfifihl® . /r X IR, %2 )H3) S {RY (RDPIWRP) | AN . rXARYT . %2 jH3)
; LQFP48 UQFN48
15
EoE omvs LQFP64 LQFP80 LQFP100 LQFP128 UQFN32 LOFPa8 LQFP64 LQFP80 LQFP100 LQFP128
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2.1 N32G45x5N32H48xx%t Et

N32G452RB/C/E | N32G452MB/C/E | N32G452VB/C/E
N32G452CB/C/E N32G452QC/E| N32H482REL7 | N32H482VEL7 | N32H482ZEL7
#ERS N32G455CB/CIE | NS2CASTRCIE | N32GASSMBICIE | NS2GASSVBICIE |\ 0) o 70 | N32HASTRELT | N32HABTVELT | N32HABTZELT
N32G455RB/C/E | N32G457TMC/E | N32G457VC/E Q
Flash7¢ i (KB) 128 | 256 | 512 [ 128 | 256 | 512 | 128 [ 256 [ 512 | 128 | 256 [ 512 | 256 | 512 512 512 512
General SRAMZ it (KB) 80 | 144 [ 144 [ 80 [ 144 | 144 [ 80 [ 144 [ 144 [ 80 [ 144 [ 144 | 144 | 144 160 160 160
CCM SRAM% B (KB) 0 2
Backup SRAMZ¥f (KB) 0 4
CPUiZ ARM Cortex-M4F @144MHz,180DMIPS ARM Cortex-M4F @240MHz, 300DMIPS
R 1.8~3.6V/-40~105°C 1.8~3.6V/-40~105°C
GTIM1
GTIM2
GTIM3
TIM2 GTIM4
i TIM3 GTIM5
A TIM4 GTIM6
TIM5 GTIM7
GTIM8
SEI 2% GTIM9
GTIM10
ATIML
I3 ;:m; ATIM2
ATIM3
N TIM6 BTIM1
Ex TIM? BTIM2
LPTIML
fEThke NO LPTIM2
o
SPI1 SPI2 PI3
SPI SPI2 SPI3 Pl
SPI3 SPI4 i
SPI6 SPIE
s 1252 1252
1253 1253
XSPI QSPI (4£k) XSPI(8%k)
12C1 12C1
12c1
) |zgz 12c2 12C2
re s 12C3 12C3
12C4 12C4
USARTL
JEiREE N USART1 USART?2
USART USART2
USART3 USARTS
USART4
UART4 UART5
UART4
UART5 UART6
UART 32212 UART6 UART7
UART? UART8
USB FS Device 0 (1) /USBFSD USBFSD USBFSD
USBHS Dual Role NO USBHS
CANL FDCANL
CAN CAN2 FDCAN2
SDIO NO SDIO SDIO
DVP 0 (3) /DWP DVP
ETH 0 (3) /ETH ETH
NIEY R FEMC NO No [ FEMC
GPIO 37 | 4] 51 [ 65 [ 80 o7 54 [ 85 [ 118
DMA 2 2
Number of channels 16 Channel 16Channel
12bit ADC 2(2) 14 4 4 4
10Channel (2) 16Channel (2) |16Channel (2) /33| 16Channel (2) 18Channel(2)
Number of channels /16Channel 122Channel Channel /38Channel /40Channel 26Channel 42Channel SiChannel
12bit DAC 2 2
Number of channels 2Channel 2 Bxternal
OPAMPL
OPAMP2
OPAMP/PGA OPAMP3 NO
OPAMP4
COMPIL
COMPL comp2
COMP2 COMP3
comp COMP3 COMP4 NO
COMP4 COMPS
COMP6
COMP?
[ DES/3DES. AES. SHAL/SHA224/SHA256. SM1. SM3. SM4F, SM7, MD5, CRC16/CRC32| DES/3DES. AES. SHALSHA224/SHA256.
THAXE . TRNG SM3. SM4, MD5. CRCL6/CRC32. TRNG
Cordic NO Yes
FMAC NO Yes
, g s L . BEE Y (RDPIWRP)  fRfINa . 43 X {7
ER R BGRY (ROPIWRP) . TEHINS. X (A" %4 PRI (ROPIWRE)  fEHME (i
~ =i
fSp IE)QFFr\T:: LQFP64 LQFP8O0 LQFP100 | LQFP128 LQFP64 LQFP100 LQFP144
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Py N32H482REL7 |N32H482VEL7 | N32H482ZEL7 | N32H473KCU7/8 | N32H473CCU7/8 | N32H473RCL7/8 [N32H473MCL7/8 | N32H473VCL7/8 [N32H473QCL7/8
N32H487REL7 | N32H487VEL7 | N32H487ZEL7 | N32H473KEU7/8 | N32H473CEU7/8 | N32H473REL7/8 [ N32H473MEL7/8 | N32H473VEL7/8 | N32H473QEL7/8
TAEH B 1.8~3.6V/-40~105C 1.8~3.6V/-40~105°C /125°C
CPUMi % ARM Cortex-M4F @240MHz, 300DMIPS ARM Cortex-M4F @200MHz, 250DMIPS
Flash7if (KB) 512 [ 512 | 512 256 | 512 | 256 | 512 | 286 | 512 | 256 | 512 | 286 | 512 | 256 | 512
Total SRAM [ General SRAM 160 [ 160 [ 160 112 [ 160 | 112 | 160 | 112 | 160 [ 112 [ 160 | 112 [ 160 [ 112 [ 160
(KB) CCM SRAM 32 32
Backup SRAM 4 4
ATIMI ATIMI
ATIM ATIM2 ATIM2
ATIM3 ATIM3
GTIM1 GTIM1
GTIM2 GTIM2
GTIM3 GTIM3
GTIM4 GTIM4
GTIM5 GTIM5
. GTIM GTIM6 GTIM6
SEI GTIM? GTIM?
GTIM8 GTIM8
GTIM9 GTIM9
GTIM10 GTIM10
BTIM1 BTIM1
BTIM BTIM2 BTIM2
LPTIM1 LPTIM1
LPTIM LPTIM2 LPTIM2
SPI1 SPI1
SPiL SPI2 SPI1 SpiL SPI2
SPI2 SPI3 SPI2 Spi2 SPI3
SPI/I2S SPI3 SPI3
i SPI4 SPI3 PIa SPI4
Pl SPI5 SPI6 PI6 SPI5
SPI6 SPI6
1252 1252
128 12S3 1253
12C1 12C1
ec 12C2 12C2
12C3 12c3
12c4 12c4
i USART1 USART1
USART USART2 USART2
USART3 USART3
USART4 USART4
UART5 UART5
UART6 UART6
UART UART7 UART7
UART8 UART8
USB FS Device USBFSD USBFSD
USB HS DualRole USBHS NO
FDCANL
FDCAN Egg:':é FDCAN2
FDCAN3(1)
Ethernet ETH NO
XSPI XSPI XSPI
1EEY FEMC No [ FEMC No [ FEMC
SDIO SDIO NO
PN DVP DWP NO
GPIO 54 [ 85 [ 118 26 I 52 [ 66 [ 86 [ 107
DMA 2 2
Number of channels 16Channel 16 Channel
12bit ADC 4 | 4 | 4 4 4 4 4 4 4
Number of channels 26Channel 42Channel 51Channel 13Channel 21Channel/20Chan 26Channel 38Channel 45Channel 51Channel
12bit DAC 2 8
Number of channels 2 External 8 (4 External/Internal + 4 Internal)
PGAL
PGA2
OPAMP/PGA NO PGA3
PGA4
COMPIL
COMP2
COMP3
COMP NO COMP4
COMP5
COMP6
COoMP?
) DES/3DES. AES. SHA1/SHA224/SHA256. SM3.
Bk oM. MD5. CROI6/CRC32. TRNG DES/3DES. AES. SHALSHA224/SHA256. SM3. SM4, MD5, CRCL6/CRC32. TRNG
Cordic Yes Yes
FMAC Yes Yes
St PESRYT (RDPIWRP) . fERIE I R4 HGRYT (ROPIWRP) . fEHEINE . 4K G, %4 R
LA )
s UQFN48
oL LQFP64 | LQFP100 | LQFP144 UQFN32 LOFP48 LQFP64 LQFP80 LQFP100 LQFP128
B REARBE#ERAT NSING TECHNOLOGIES INC.
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3 WHER
3.1 HBEEFR

N32HA7x/48x R 51 5N32GA5X R AN L, it 2557 F B NVREF+E L .
N32H47x/48x % 51| (VREF+Z7% Hi [ ):

® YVERF+{# /N B2 % HVREFBUFI, VREF+5]JEIE UL CE —AN0.JuF AT — AN 1uF i) HL 2
® YVERF+iHAMBHt AN, VREF+5 A BCHELBE —1N0.2uFAT— > 10uF ) LA .

32 BAshEIH

N32G45x % %1]: BOOTO. BOOTL.
N32H47x/48x % %1: BOOTO.

3.3 ADCHihR

N32G45x £ %1
N32G45x 2 51| fEADCHI NI B NT2MHZ 4644, ADCHGE 818 AR AN BT 5Msps, ADCIE # i il
KRR AEE L 2.5Msps.

N32H47x/48x R 5
N32H47x/N32H48x £ 51|/ ADCHi NIt 4t A80MHZ 2514 1, ADCHRIHIE 18 AL R AN 4.7Msps,
ADCHE JH 8 1 KA 22 AN 1 2.5Msps.

3.4 1Ofit EE
N32G45x 2 %) :
FT: Z&25V; TTa: HA3.3V, SCEEE#IANE; TC: Hi#3.3V 1/0.
N32H47x/48x 51
FT: #&2Z25V; FTa: BZ5V, SCRELSML.
3.5 BEBUOCH
N32G45x &%) :

Wk 2 4 MINL IS SHTORES (OPAMP) , B MR, W IBERBERI AT 92U 3 (PGA) 4&Z Fh
AR (B AT A BT O AN AT B ) o

N32H47x £ 51 :
N32HATX R A WAL AN RO T g AR 23 iR 38 (PGA) i th mlde #5  SER: B ADC E #
COMP (1% NS AN SCRFAMITBOR o« 1 WX R A T 0 51 B R 2 o

N32H48x £ %1 :
N32H48x R 1|5t i A S HFIE UK AR -
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N32H47x/48x £ 51 :
AL FFTSChlfE I RE .

3.7 BEREERZFRSHRTIM)

N32G45x £ %1
ANTCHRE R B 28

N32HA47X/48X £ % :
N32HA7XSZ F5—/ N kG e I 25 o
N32HA48X A~ S Rl =k B 7 i 4%

3.8 CAN

N32G45x &%)
T2 CANS AL, FHAMIE2.0AF2.0B(EF)). A 4T ML,

N32H47x/48x £ 51
5% Y F3/FDCAN, Z#:CAN 2.0A/B5CAN FDWMY, #HAIEISObRAERIBoschhid . SCRF4E 1
LI o

3.9 U(SART
N32G45x 41 :
THE3ANE A R IR R #5(USARTL. USART2FIUSART3), Fl4ANE 5 10k 28 (UARTA,
UART5. UART6. UARTY7), ASCHR4% B
N32HA47x/48x Z %) :

SCRRAANE ] R LR UK 25 (USARTL. USART2HIUSARTS3), Fl44NE A S8 Ui & 2% (UARTA4.
UART5. UART6. UART7), ¥4 8 BH S 7 4 B

3.10 12S

N32G45x £ %1 :
AN S X T AE R

N32HA47X/48X £ ¥ :
TR TIE .

3.11 XSPI

N32G45x R4
S F¥Single SPI. Dual SPI. Quard SPIF K.

N32H47x/48x 51

EHREARBHERAT NSING TECHNOLOGIES INC.
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Y ¥FSingle SPI. DUAL SPI. QUAD SPI. Dual-QUAD. OCTAL SPI#ix.,

3.12 DVP

N32G45x &%) :
2 SRR LA AR SR F 4T3 o

N32H47x/48x £ 51 :
SER8A . 1007 12/ A1164 il e B L gt R P I AT .

3.13 USB_HS DualRole

N32G45x & %1):
AL FUSBEIEXN A (USB HS Dual Role)

N32HA47X/48X £ %) :

R —ANUSB SRS A (432 11 (USB HS Dual Role) , 37 #Host: R flDevicefs =, .

EHREARBHERAT NSING TECHNOLOGIES INC.
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[ R AR B e TP RS, AR 00y T SDKIRFEFE . SOt T, P T, (it . Wi

EACSETORE,  Hor SDKER R SCAF S5/ I T
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XHF FIFFL FICFF2 ]
core WAZ A 2R I 2 S T2
CMSIS device JA B S T RGBS AN N E
N TR
) ) inc AR HUR [ 1 2 1AL AR S
n32xxxx_std_periph_driver _src 55 0 2 A e B 2
firmware n32xxxx_algo_lib = B R KR S B L R 4
n32xxxx_usbfs_driver i|?|§ USBFSFE: R4 SBm B 1 2k 4
device - v s
. . USBHS/ZE: R SEFr M 1S LIk $E
n32xxxx_usbhs_driver d;l(;/;r N32GABX Lt e
rt-thread / N32HA47X_48X L X1
RS (SDKHHTUSBHIRE) : i
fat_fs src I 52 b S 15 e %
N32G45x L 4L 1
T FreeRTOSH:/E £4: (SDKHH T LA M
FreeRTOSv202212.01 Source BIFE) = AR S B B AR e
N32GA5x L4t 1
DKM Iwip& Bk : AR 38 SR 8 H
Iwip-2.2.0 src i Dl ¢
N32G45x Lt R 1FF
bs FET IR FTEN LA R B . AR s
projects n32xxxx_EVAL P b T DL T =
- examples AR ST N IR . AR 4 S b
. S R IR 5
HEHEARBAEFRAT NSING TECHNOLOGIES INC.
10
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FREHLIRE) (n32xxxx_std_periph_driver) :

» firmware » n32hd7x_48x_std_periph_driver » src

s

=i

C
C
C
C
C
C
C
C
C
C
C
C
C
C
C
c|
C
C
C
C
C
C
C
C
C
C
C
C
C
C
C

| misc.c

| n32h47x_48x_adc.c

| n32hd7x 48x comp.c
| n32h47x 48x cordic.c
| n32hd7x 48x cro.c

| n32h47x 48x dac.c

| n32h47x 48x dbg.c

| n32hd7x 48x dma.c

| n32h47x 48x dvp.c

| n32h47x_48x_eth.c

| n32hd7x 48x exti.c

| n32h47x 48x fdcan.c
| n32hd7x 48x femc.c

| n32h47x 48x flash.c

| n32h47x 48x fmac.c

n3zhd7x 48x_gpio.c

| n32h47x 48x i2c.c

| n32h47x_48x_iwdg.c

| n32hd7x 48x |ptim.c

| n32h47x 48x pga.c

| n32hd7x 48x pwr.c

| n32h47x 48x rcoc

| n32h47x 48x rtcc

| n32hd7x 48x =dio.c

| n32h47x 48x shrtim.c
| n32h47x_48x_spi.c

| n32hd7x 48x tim.c

| n32h47x 48x usart.c

| n32hd7x 48x vrefbuf.c
| n32h47x 48x wwdg.c
| n32h47x 48x xspi.c

11

Eng=

2024/4/10 19:06
202474718 18:55
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
2024/4/10 1%:06
20247410 19:06
2024/4/10 19:06
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
2024/4/10 1%:06
20247410 19:06
2024/4/10 19:06
2024/4/12 11:21
20247410 19:06
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
2024/4/10 1%:06
20247410 19:06
2024/4/10 19:06
2024/4/10 19:06
20247410 19:06
2024/4/10 19:06
20247412 11:18
2024/4/10 19:06
2024/4/10 1%:06
20247410 19:06
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ZAEHIFE (examples) :
» projects » n32hd7x 48« EVAL » examples

Fa

EFF EEA=E
AD GP BSTIM 202474729 10:28
ADC 202474729 10:28
ALGO 202474729 10:28
COmMP 202474729 10:28
CORDIC 202474729 10:28
Cortex-M4F 2024/4/29 10:28
CRC 202474729 10:28
DAC 202474729 10:28
DMA 202474729 10:28
Dvp 202474729 10:28
ETH 202474729 10:28
EXTI 202474729 10:28
FDCAM 202474729 10:28
FEMC 2024/4/29 10:28
Flazh 202474729 10:28
FMAC 202474729 10:28
GPRIO 202474729 10:28
12C 202474729 10:28
125 2024/4/29 10:28
WDG 202474729 10:28
LPTIM 202474729 10:28
NVIC 202474729 10:28
PGA 202474729 10:28
PWR 202474729 10:28
RCC 202474729 10:28
RTC 202474729 10:28
sDio 2024/4/29 10:28
SHETIM 202474729 10:28
SPI 202474729 10:28
USART 202474729 10:28
USBFSD 202474729 10:28
USBHS 202474729 10:28
VREFEUF 202474729 10:29
WWDaG 202474729 10:29
KSPI 2024/4/29 10:29

4.2 EHREWE
TR HN32GA5X R B FINI2HATX_48X 251 AL I 22 S Ak Dl s N, 7R BB IR B AP IEI X B K A

EHREARBHERAT NSING TECHNOLOGIES INC.
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HREAET, ERRU/NIRI ST R RIKEIAPIFI R B NS 2R, 2 55K 1 (A
AVEAXT L, AR 185 REE A, @i S5SDKEIFEHAT N K -

N32G45x %% | N32H47x_48x &5 E AN

RCC RCC R, ZFRK

PWR PWR R, 2 mBUN, B i

FLASH FLASH FLASH# R, 75 5 85/0N, &8 DiRe

GPIO GPIO GPIOR AN B F Wi e B 22 0K, HEBns i 7 Thie

MISC MISC RO, R, TEBES R

ADC ADC ZREOR, FiiiRe bz

BKP - T BKPAE B
N32G45x %1 H L #FCAN 2.0A/B, N32H47x_48x 51| 3 %

CAN FDCAN FDCAN, ZER#K

COMP COMP 72 F U

CRC CRC 72 F U

DAC DAC DIReZ IR, Bilihae %

DBG DBG N32H47x_48x > FESHRTIM ik

DMA DMA ZE RV, HriEburstY)RE . ol IE T SR MU A 25 AR

DVP DVP IhREZE 7K

ETH ETH IPﬁﬁégi, DA MIIHREANSZ 520, (H B ek B 7~ 5] AR ARAL 3
HEKZESR

EXTI EXTI iigd» AERTR T ZE 2226 W N A2324%,  H AN b iy S R

oC I2C N32G45x 251 12CI% A FIFOW K ThEE DiRE, N32H47x_48x % 74112C
Y HEFIFOT)Rg

IWDG IWDG N32GA5X A Fri%R 45, N32HATX_ 48X FRih 4

OPAMP PGA B a4, DhReZE = iR

QSPI XSPI Rt Ay 4, N32HATX 48X FF8L M, BIfE = Fi K
N32G45x 5 % I hdi N, BKPHIRTCE 70 TN,

RTC RTC N32HA7x_48XxLFF 2 E e N, BKPFIRTCE I 1 — /M
B, SERE R R EREFIEXTIL9

SDIO SDIO R INREZE I/, 04 TR A7 280058 SUA T E,  SDKHTIE 4 42
T APIER %
N32G45x 251 357 FE3ANSPI% T (SPIT~SPI3) , 24M2S4% Al
SPI2. SPI3E ], N32H47x_48x & 43 #76/1~SP1H% [
(SP11~SPI16) , 24MI2SHE:IIFISPI2. SPI3E H;

SPI SPI N32G45x R HSPIA L HFFIFOTNRE, N32HA7X_48x R FISPISCHF
FIFOLfE;
N32G45x F 51]12S & AH B 4 %6 e B 3 FEl \BKHz $1|96KHz,
N32H47x_48x 5 41 12S ¥ SR A A% i B 1 Bl AN8KHz £1]192KHz
RIZERGIN— %, R D55 0 s b i (6 R AR P AL, 3 XLa)

TIM TIM FZEIOKIThRE, A IR, it s, B R BILE
PN

TSC - IR TSCH

USART USART 2 BV, HHEE 0 DR

WWDG WWDG N32G45x & 1A M 7bit, N32H47x_48xA14bit

ALGO ALGO OB B B, B R A B AT

USBFS USBFSD B AT 4, N32HATX_ 48X 45 76 fi A b 24,

- USBHS HriUSBHSHE B

- CORDIC HrCORDICHI B

EHREARBHERAT NSING TECHNOLOGIES INC.

13 bk VAT L X BH7-AL X VR 109°5 8 A K
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FEMC PIIFEMCH B
FMAC P EMACHH
LPTIM I LPTIMAR B
SHRTIM FHESHRTIMEL H
VREFBUF HrVREFBUF R HL
HEHERBAZARAT NSING TECHNOLOGIES INC.
14 Hih s VRYITH R L X L X 5 PRI 100 2 R R Ak
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4.3 BHRIKBIAPIEAEN b R R R
43.1 RCC

www.nhsingtech.com

I EP N R G, N32G45X R FIFIN32HATX_48x Z ANttt EZERHK, @ P HHESHENI2HATX 48X A FIHIFE, 1t AmainZ /i 2 H 3

Fisystem_n32h47x_48x.c B (1) & AT IR B aa ., AP B Q0T 22 SCGEFA R A BFEATR SO Bl BT AT .

#define SYSCLK USE_HSI 0
#define SYSCLK USE_HSE

#define SYSCLK USE_HSI PLL
#define SYSCLK USE_HSE PLL

Wby

RIEG RSB A

#ifndef SYSCLE FREQ 1B s
—#if defined (N32H473) defined (N32H474) ﬁ}EHﬂﬂJ;&ﬁiE

#¥define SYSCLE FREQ
$2l1if defined (N32H475) defined (N32H482) defined (N32H487)
#define SYSCLE FREQ
#else

#error wrong macro definition
F#endif

L¥endif

PR ARG IR

$define SYSCLX SRC | SYsCLK_USE_ssI_pLL |
#endif

T#Lf:def SYSCLE_SRC

] iy RCCHEER [)“RCC_ClockConfig” 7~ TR R4t 7 HAth KRG B O & AT i 525, WRIEZE € X, R EhEIE T Pic & ASHRTPLLEL

USB240M:

15
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= main. cE:il [ n32ha7x d8x it R
EEET A 41 =
7 log_init(): /* should reinit after sysclk changed */ 42 - NATIONS products and technologies shall not be used for or incorporated
75 log_info(" \n") 43 * whose manufacture, use, or sale is prohibited under any applicable domestic
TE log_info("%s:\n", msg); 44 * User shall comply with any applicable export control laws and regulations p!
77 RCC_GetClocksFregValue (&RCC_ClockFreq) 7 45 * the governments of any countries asserting jurisdiction over the parties or
log_info ("SY¥SC n", RCC ClockFreq.SysclkFred); 46 Lww/
log_info("F RCC_ClockFreq.HclkFreq) ; 47
log_info{" 1: , RCC_ClockFreq.PclklFreq) 48 [Hr=
log_info(" = , RCC_ClockFreq.Pclk2Freq) ; 49 *\*\File n32h47x_48x_it.h
L} 50 #\ *\anthor Nations
8 51 “\*\version v1.0.0
8 int main(void) 2 *\*\copyright Copyright (c) 2023, Nations Technologies Inc. All rights reserv:
EE =T 53 Laay
;] 54 $ifndef _ N32H47X_48X IT H
8 PrintfClockInfo ("After resst"); S #define _ N32H47X 48X IT H
5e
8% /*%% ZSelect one of the following configuration methods *%%/ 57 #ifdef __cplusplus
S0 |EI#if SYSCLK SCURCE SELECT == SYSCLK SOURCE HSI Hextern "C" {
S1 /* Method 1 */ F#endif
52 SetSysClockToHST() ;
23] PrintfClockInfo ("HSI->5Y. K, 8MHz"); el #include "n3zh47x_48x.h"
G4 #elif SYSCLK SOURCE_SELECT SYSCLE_SOURCE_HSE €2 #include "n32h47x_48x_rcc.h"
I3 /* Method 2 */ 63 #include "n32h47x 48x usart.h”
96 SetSysClockToHSE() : 64 #include "n32h47x_48x_gpio.n"
97 PrintfClockInfo ("HSE->5YSCLE, ESMHz"): €5 #include "n32h47x 48x flash.h"
98 #elif SYSCLE_SOURCE_SELECT == S5YSCLK SOURCE_PLL €6 #include "misc.h"
89 /* Method 3 */ €7
100 SetSysClockToPLL (RCC_PLL_SRC_HSE, 00 0 68 #define SYSCLK_SOURCE_HSI a
101 PrintfClockInfo ("HSE->PLL->5YSCLE, 1&0 H €9 #define SYSCLK SOURCE HSE 1
102 #elif SYSCLEK_SOURCE_SELECT == S5YSCLK SOURCE_SHRTFLL 70 #define SYSCLK_SOURCE_PLL 2
103 /* Method 4 */ 71 #define SYSCLK SCURCE SHRTPLL 3
104 SetSysClockToSHRTPLL (RCC_SHRTPLL SRC_HSI, HSI_VALUE, (2 72 #define SYSCLK_SOURCE USBHS240M 4
105 PrintfClockInfo ("HSI->3 PLL->3YSCLK, 240M"); 73
106 #elif SYSCLEK_SOURCE_SELECT SYSCLK_SOURCE_USBHS240M 74
107 /* Method 5 */ 7 | 1#ifndef SYSCLK SOURCE_SELECT
108 SetSysClockToUSBHS240M () 76 #define SYSCLK SOURCE SELECT SYSCLK SCURCE PLL /*select sysclk source */
109 PrintfClockInfo ("HSE-=35 H5240M->SYSCLE, 240M"); 77 | #endif
110 F#endif
111 void NMI_Handler (void):
112 /* Output HSE clock on MCO pin */ void HardFault Handler(void);
113 RCC_EnableAHBlPeriphClk(RCC_RHE PERIPHEN GPICR, ENRBLE): void MemManage Handler(void) s
114 RCC_EnableAPB2PeriphClk(RCC_APE2 PERIPE AFIC, ENABLE): void BusFault Handler(void):;
115 void UsageFault_ Handler (void);
116 GPIO InitStruct (&GPIC_InitStructure); wvoid SVC_Handler (void):
117 GPFIO_ImitStructurs.PFin = GPIO_PIN_7; void DebugMon Handler(void);
118 GPIO_ InitStructure.GPIO_Mode = GPIC_MODE_RF_PP; wvoid PendSV_Handler (woid) ;
118 GPIO_InitStructure.GPIC_RAlternate = (uint3Z_t)l13; void SysTick Handler (void);
120 GPIO_InitPeripheral (GPICA, &GPIC_InitStructure) wvoid RCC_IRQHandler (void) ;
121 89
122 /* If the MCO selescts PLL, SHRTPLL or USBHS5240M, the prescaler can be configured first */ S0 [#ifdef _ cplusplus
123 RCC_ConfigMcoClkPre (RCC_MCQ PLLCLE DIV1O) 91 1
124 /* Select the corresponding MCO clock source */ 92 F¥#endif
125 RCC_ConfigMcol (RCC_MCO SYSCLE) ; 83
126 94  Lgendif /* _ N32H47X 48X _IT H  */
127 while (.): 85
1 Ly 6
e a7

AR AT FLA R R S PR, IR TR TS B e 1 4 L B

TS
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Legund-
HSE = High-speed saternal clock sigmal
51 = High-spesd imsermal clock sigmal
LSE = Low-spesd axtarmal clock sigasl
L&1 = Low-speed intarnal clock signal

osc_oUT
0sC.Id

1523 _CLEN

ETH_MI_TX_CLE

ETH_RMI_REF_CLE|

ETH_MI_RS_CLE

SHRTPLLSRC
HSE

HsI

HSE i,
1 +{CLEF/16384) (CLER +H1)'4 SERTPLL tv SHRTIM
HSI

TENG_CLE 1M

ADCLYHE CLE1M

FLASH_CLE to

Hil= [ LPTIML?_CLE

(PCLED prygy oser

MCoz L

Mol [
= 151
- LB

MCO1

Flash programeing

SyTick

ECLE o
SACSDIOUSBHSETH

PCLE] to
APB] paripharals

GTIML2/A436T_CLE
BTIMI2_CLE

LPTIMI12_CLE

PCLEI o
AFB2 paripherals

416

I APE2 Prescake = 1) x!

alse x2|

GTIMES/10_CLE

GTIMCLESEL

FDCAM_CLE

17
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432 PWR

TR AEN32GA5X R FI HIN32HATX_48X Z 5| FEPWRAE LI AR SN AP R 800 LL 2, B3Ik Bh.c/ h b a, B AR 1 FHPWR B HR SR B AP F £ AT LUK R
RS

API K API &
API ##i ZitH
L N32G45x %) N32H47x_48x £ %) B, UL
PWR & void PWR_Delnit(void) void PWR_Delnit(void) = I
, - - -
RTC iﬂffﬁ%‘:ﬁ%ﬁ void PWR_BackupAccessEnable(FunctionalState void PWR_BackupAccessEnable(FunctionalState Cmd) B %
i [l BE Cmd)
PVD {i g void PWR_PvdEnable(FunctionalState Cmd) void PWR_PvdEnable(FunctionalState Cmd) 2= ¥
R E i 44 NS
PWR_PVDLevel A~—%{:
N32G45x 251 S5

PWR_PVDRANGRE_2V2
PWR_PVDRANGRE_2V3
PWR_PVDRANGRE_2V4
PWR_PVDRANGRE_2V5
PWR_PVDRANGRE_2V6
PWR_PVDRANGRE_2V7
PWR_PVDRANGRE_2V8
PWR_PVDRANGRE_2V9
N32H47x_48x RHIZHL:

_ o PWR_PVD_LEVEL 2V18
void PWR_PvdRangeConfig(uint32_t void PWR_PVDLevelConfig(uint32_t level) PWR_PVD_LEVEL _2V28
PWR_PVDLevel) PWR_PVD LEVEL 2V38
PWR_PVD_LEVEL_2V48
PWR_PVD_LEVEL_2V58
PWR_PVD_LEVEL_2V68
PWR_PVD_LEVEL_2V78
PWR_PVD LEVEL 2V88
PWR_PVD LEVEL 1V78
PWR_PVD LEVEL 1V88
PWR_PVD LEVEL 1V98
PWR_PVD_LEVEL_2V08
PWR_PVD_LEVEL_3Vv28
PWR_PVD_LEVEL_3V38
PWR_PVD_LEVEL_3V48
PWR_PVD_LEVEL_3V58

PVD B{ERYALAL E

iyl

PVD Al J5 e & - void PWR_PVDSourceConfig(uint32_t PVD_source) & N32G45x %11t API
18 E REARR AR AR NSING TECHNOLOGIES INC.
Mtk VRYITTRG X 5 9L X 5 1R 100 2 [ R B AR K
Hi%: +86-755-86309900 £ +86-755-86169100
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N32H47x_48x FRFIHi A
Z4Y pin:
WAKEUP_PINOEN
.\ . . . id PWR_WakeUpPinEnable(uint32_t pin, FunctionalState WAKEUP PIN1EN
N i 5 ik g oid PWR_WakeUpPinEnable(FunctionalState Cmd) | “2" - - 5 —
5 5| T voi 3 pPi (Functi ) | cmd) H WAKEUP_PIN2EN
WAKEUP_PIN3EN
WAKEUP_PIN4EN
WAKEUP_PIN5SEN
o y _ void PWR_WakeUpPinPolarity(uint32_t pin, - =
RO 5| AT P T WAKEUP_PIN_POL polarity) 5 N32G45x RFITELL API
5 LA i 2 ) void PWR_WakeUpPeriphEnable(uint32_t periph, - .
M AP A e FunctionalState Cmd) ik N32G45x R Tk API
GRS E TN S
) . . ) PWR_Regulator A~—%:
\ - d PWR_EnterStopState(uint32_t PWR_Regulator, | void PWR_EnterSTOPMode(uint32_t PWR_Regulator, -
A STOP #i vor v — PR - v — PR % | PWR_REGULATOR ON—P
t8_t PWR_STOPENt t8_t PWR_STOPENt — —
uints_tEWR_ ntry) UIne_tFWR_ ntry) WR_REGULATOR_NORMA
L
MASEA—I:
24 SLEEPONEXIT:
0—PWR_SLEEP NOW
. . void 1—-PWR_SLEEP_ON_EXIT
e\ SLEEP st ‘S"‘I)_'gg%iti‘firsuﬁigpt'\gw‘g“g%;Entr ) PWR_EnterSLEEPMode(PWR_SLEEPONEXIT STATUS % | 2% PWR_SLEEPPENtry:
! - - y SLEEPONEXIT, uint8_t PWR_SLEEPPEntry) PWR_STOPENTRY WFI—P
WR_SLEEPENTRY_WFI
PWR_STOPENTRY WFE—
PWR_SLEEPENTRY_WFE
3 STOP2 i3t ‘F’,WRP\Q/T%PEE:S:)SOT OP2Mode(uint8_t - 7 | N32H47x_48x ZFIT UL AP
li%)\ STANDBY f2 void PWR_EnterStandbyState(void) void PWR_EnterSTANDBY Mode(void) 5 PR B AN

19
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NS H PWR_FLAG A~
H:
N32G45x RFISH:
PWR_WU_FLAG
PWR_SB_FLAG
PWR_PVDO_FLAG
PWR_VBATF_FLAG
FlagStatus PWR_GetFlagStatus(uint32_t T o
agStatus _GetFlagStatus(uint32_ ; PWR_FLAG_WKUPO
PWR_FLAG) FlagStatus PWR_GetFlagStatus(uint32_t PWR_FLAG) PWR_FLAG. WKUP1
PWR_FLAG_WKUP?2
PWR_FLAG_WKUP3
PWR_FLAG_WKUP4
PWR_FLAG_WKUP5
PWR_FLAG_WKUPP
PWR_FLAG_STANDBY
PWR_FLAG_PVDOUT
PWR_FLAG_VBAT

PWR RA152HL

iy}

NS H PWR_FLAG £A—
.

N32G45x RS54
PWR_WU_FLAG
PWR_SB_FLAG
N32H47x_48x RASHL:
PWR_CLR_WKUPO
PWR_CLR_WKUP1
PWR_CLR_WKUP2
PWR_CLR_WKUP3
PWR_CLR_WKUP4
PWR_CLR_WKUP5
PWR_CLR_WKUPP
PWR_CLR_STANDBY
PWR_CLR_VBAT

N32G45x R %1t API
N32G45x # 51 TCIt API

PWR IRATH IR void PWR_ClearFlag(uint32_t PWR_FLAG) void PWR_ClearFlag(uint32_t PWR_FLAG)

o

BKR &5 - void PWR_ConfigBKROutput(uint32_t voltage_output)

IWDG EHi{fRE - void PWR_EnablelWDGReset(FunctionalState Cmd)
id

Standby = Vol ) )

- PWR_EnableBKPSRAMREetainInStandbyMode(Functional St
BRPSRAM {F57il & wte Cmd) yMode(
void
- PWR_EnableBKPSRAMRetainInVVbatMode(FunctionalState
Cmd)
void PWR_EnableLSENoiseMitigation(FunctionalState
Cmd)

o | A

o

N32G45x R %1t API

Vbat #3{
BRPSRAM {f-#5 it &

LSE Mg 75 i % e -

oA

N32G45x %11t API

oA

N32G45x %11t API
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o "
ngii‘%ﬁ LSE i | void PWR_EnableL SECSSCrystallnt(FunctionalState Cmd) 5 N32G45x RFITLIt API
[
5% LSE CSS void PWR_ConfigLSECSSBypassHighLimit(uint32_t -
e y— - high_ limit) b N32G45x R 4Tk API
kT J void
tﬂs;;;éﬁ RTCU | PWR_EnableLSECSSRTCsourceSwitch(FunctionalState £ N32G45x #FITG Ik API
Cmd)
LSE CSS tRA 3R - E{;IIQRS t?:tﬁ'sa\Fc’;\;VR_GetLSECSSFIagStatus(umtSZ_t = N32G45x RFITLIt API
LSE CSS IR&TE K - void PWR_ClearLSECSSFlag(void) = N32G45x %1761k API
LCO W #h R & - void PWR_ConfiglLco(uint32_t LCO_source) 5 N32G45x %1761k API
LCO fiifE - void PWR_EnableLCO(FunctionalState Cmd) & N32G45x RFITLIt API
NRST 5| JHIfc & - void PWR_ConfigNRSTMode(uint32_t NRST_mode) 5 N32G45x %1761k API

TEEN3ZG4SX§@J (E) FIN32HATX_48x %% (1) EPWRE‘:ﬁ%EI’J“SLEEP”TWI&{JCEE’:XTH:

© ERULEL Fall pLuglam

int main(void)

PWRIC B IR A —5, X

log_inic();
lUg info{"\x
able PWR

RCC nableAPB1PeriphClk (RCC_APB1 PERTPH PWR, ENABLE);

I* Initialize LEDs on n32 c-‘!va—A.h board */
LEDInit (LEDL1_PCRT,LED1_PIN) !
LEDInit (LED3 PCRT,LED3_PIN) !
LEDOLL(LED1_PCRT,LED1_PIN);
LEDOff(LED3 PORT,LED3_PIN) ;
* Initialize Key
{EyI'\thExtlI‘) KEY INPUT_PORT, EKEY INFUI_PIN) ;
* Clear the Interrupt flag */
EXTI _ClrITPendBit (EXTI_LINEQ) ;
DBG_ConfigPeriph(DBG_SLEEP, ENABLE)
while (.)

LEDBlin RT,LED3_PIN) ;
Insert a long delay */
dElay( )
* Reguest to enter SLEEP mode®/
PWR_EnterSLEEPMode (SLEEP NOW, PWR_STOPENTRY WFI)
}

B AAEAIT I
433 DMA

3R ZEN32G45X 7 FI FIN32HATX_48X R HII {EDMARLER [ IXZh APIRR 00 bh e, B ¥ 3K Bh.c/.hsCfJa, SR ARKS JE FH DMAR R B AP B&

utton Interrupt to wWwake up the low power*/

X A 7ETN32HATX_48x 2 511K LEDMe iR $& /A2 UM T Eﬂﬁr, afFH

int main(wvoid)

:; e

log_init ()’
log_info("\r'n

BO /* Enable PWR Cloc
81 RCC EnableAPB1P

B2 /* Initialize

91 delay(700) ;
92 log_info("En
3 * <=-c1_\=-5t, Tt

log_info("Exit SLEEF modsi\n

21

wake

lock setting is al

cor
d from startup

phClk (RCC_APB1_PERIPH PWR, ENABLE):
button Interrupt to

up the low power*/

(EyIﬂthExtlI‘ut((EY INPUT_PORT, KEY INPUT_ FPIN):
Clear the Interrupt flag */
EXTI ClIITPe'lcP:U;((EY EXTI LINE}

EWR E‘)teISLEEEMDdEtPWR 5 EP NOW PWR_SLEEPENTRY WFI);

T‘DBG  SLEEPH AL E, P niRIE RS2

Hemr LUK
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APl &R APl &
API iR ZitH
N32G45x #&5) N32H47x_48x &%l B L
DMA & void DMA_Delnit(DMA_ChannelType* DMAyChx) | void DMA_Delnit(DMA_ChannelType* DMAChXx) = I
i burst ThRk, WIAETH
J % T I B
DMA #1441k, void DMA_Init(DMA_ChannelType* DMAyChx, void DMA_Init(DMA_ChannelType* DMAChx, - DMA_InitParam Z% 11
" DMA _InitType* DMA_InitParam) DMA _InitType* DMA_InitParam) H BURST_BYPASS.
BURST_MODE LK
BURST_LEN
gﬁ'\%ﬁﬁf’”m%/ ‘lsol\'fAD'l\f]ﬁF;asrgfn‘“‘)””'t(DMA—'”'tType void DMA_Structinit(DMA_InitType* DMA_InitParam) B | %
5} '
v s sy void DMA_EnableChannel(DMA_ChannelType* void DMA_EnableChannel(DMA_ChannelType* DMAChX, =
DMA je6 e DMAyChx, FunctionalState Cmd) FunctionalState Cmd) = x
DMA i it void DMA_Configint(DMA_Channel Type* void DMA_ConfigIint(DMA_ChannelType* DMAChx, . on
DMAYyChx, uint32_t DMAInt, FunctionalState Cmd) | uint32_t DMAInt, FunctionalState Cmd) e
\PLEE S 2 f A | g void . x
%ii;ﬂgggfﬁ DMA_SetCurrDataCounter(DMA_ChannelType* \[/)0,\'/? A%hr?)?ﬁ?r?tt&urtr gzttaail?]l;r]lézrr()DMA_ChanneIType = ¥c
HIHDSA = DMAyChx, uint16_t DataNumber) ' -
RIS 2 uint16_t ; *
R4 5 P K DMA _GetCurrDataCounter(DMA_Channel Type* uintl6_t DMA_GetCurrDataCounter(DMA_ChannelType A %
DMAChX)
) DMAyChx)
LIPNGUE S aE e ¥ N8
N32H47x_48x R AN T
KL
DMA FLAG_GL1
DMA_FLAG_TC1
DMA_FLAG_HT1
DMA_FLAG_TE1
DMA _FLAG GL2
DMA_FLAG_TC2
SREUE Rk S FlagStatus DMA_GetFlagStatus(uint32_t FlagStatus DMA_GetFlagStatus(uint32_t DMAFlag, = DMA FLAG HT2
IR BLNES DMAyFlag, DMA_Module* DMAy) DMA_Module *DMAy) a DMA_FLAG_TE2
DMA_FLAG_GL3
DMA_FLAG_TC3
DMA_FLAG_HT3
DMA_FLAG_TE3
DMA_FLAG_GL4
DMA_FLAG_TC4
DMA_FLAG_HT4
DMA_FLAG_TE4
DMA_FLAG_GL5

22
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APl #iR

APl Z#K

N32G45x %)

N32H47x_48x £ %)

API &

=5 ZRUH

DMA_FLAG_TC5
DMA_FLAG_HT5
DMA_FLAG_TE5
DMA_FLAG_GL6
DMA_FLAG_TC6
DMA_FLAG_HT6
DMA_FLAG_TE6
DMA_FLAG_GL7
DMA_FLAG_TC7
DMA_FLAG_HT7
DMA_FLAG_TE7
DMA_FLAG_GLS8
DMA_FLAG_TC8
DMA_FLAG_HT8
DMA FLAG TE8

THERbREAL

void DMA_ClearFlag(uint32_t DMAFIag,
DMA_Module *DMAY)

DMAy)

void DMA_ClearFlag(uint32_t DMAyFlag, DMA_Module*

MAME - LSA—H,
N32H47x_48x RFEANU T~
S —:

DMA FLAG_GL1
DMA FLAG_TC1
DMA FLAG_HT1
DMA FLAG_TE1
DMA FLAG_GL2
DMA FLAG_TC2
DMA FLAG_HT2
DMA FLAG_TE2
DMA FLAG_GL3
DMA FLAG_TC3
DMA FLAG_HT3
DMA FLAG_TE3
DMA FLAG_GL4
DMA FLAG_TC4
DMA FLAG_HT4
DMA FLAG_TE4
DMA FLAG_GL5
DMA FLAG_TC5
DMA FLAG_HT5
DMA FLAG_TES
DMA FLAG_GL6
DMA FLAG_TC6
DMA FLAG_HT6
DMA_FLAG_TE6
DMA_FLAG GL7

o

23
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APl ZFR AP| &

ZRUH

DMA FLAG_TC7
DMA_FLAG_HT7
DMA_FLAG_TE7
DMA_FLAG_GLS
DMA_FLAG_TC8
DMA FLAG_HTS8
DMA FLAG_TES8
MAME - LSA—H,
N32H47x_48x R AU~
S —:
DMA_INT_GLB1
DMA_INT_TXC1
DMA_INT_HTX1
DMA_INT_ERR1
DMA_INT_GLB2
DMA_INT_TXC2
DMA_INT_HTX2
DMA_INT_ERR2
DMA_INT_GLB3
DMA_INT_TXC3
DMA_INT_HTX3
DMA_INT_ERR3
DMA_INT_GLB4

INTStatus DMA_GetIntStatus(uint32_t DMAy _Int, | INTStatus DMA_GetIntStatus(uint32_t DMAy _IT, DMA_INT_TXC4

DMA_Module *DMAY) DMA_Module* DMAy) DMA_INT_HTX4
DMA_INT_ERR4

DMA_INT_GLB5
DMA_INT_TXC5
DMA_INT_HTX5
DMA_INT_ERR5
DMA_INT_GLB6
DMA_INT_TXC6
DMA_INT_HTX6
DMA_INT_ERR6
DMA_INT_GLB7
DMA_INT_TXC7
DMA_INT_HTX7
DMA_INT_ERR7
DMA_INT_GLBS8
DMA_INT_TXC8
DMA_INT_HTX8
DMA_INT ERRS

BRI WPIR 2

o
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API K API 2

Z5UHH
MARIHE AL A —E,
N32H47x_48x Z A AU
SRz —:
DMA_INT_GLB1
DMA_INT_TXC1
DMA_INT_HTX1
DMA_INT_ERR1
DMA_INT_GLB2
DMA_INT_TXC2
DMA_INT_HTX2
DMA_INT_ERR2
DMA_INT_GLB3
DMA_INT_TXC3
DMA_INT_HTX3
DMA_INT_ERR3
DMA_INT_GLB4

void DMA_ClrintPendingBit(uint32_t DMAy _IT, void DMA_ClrintPendingBit(uint32_t DMAy _Int, DMA_INT_TXC4

DMA_Module* DMAy) DMA_Module *DMAYy) DMA_INT_HTX4
DMA_INT_ERR4

DMA_INT_GLB5
DMA_INT_TXC5
DMA_INT_HTX5
DMA_INT_ERR5
DMA_INT_GLB6
DMA_INT_TXC6
DMA_INT_HTX6
DMA_INT_ERR6
DMA_INT_GLB7
DMA_INT_TXC7
DMA_INT_HTX7
DMA_INT_ERR7
DMA_INT_GLBS8
DMA_INT_TXC8
DMA_INT_HTX8
DMA_INT_ERR8
N32H47x_48x % %JC DMAy
2
void DMA_RequestRemap(uint32_t PN F -, L Ny
DMAy_REMAP, DMA_Module* DMAY, void DMA_RequestRemap(uint32_t DMA_Remap, E%gﬁ)ﬂégg%;%%;b
* - * - ’
al:]/lcg_ChannelType DMAVyChx, FunctionalState DMA_ChannelType* DMAChx, FunctionalState Cmd) T
KRLIE 148 B, AR —
—B5, BEESHHEPT

el Sl TR DA

iyl

T B I 1 SR U

oA
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\ API &7 APl £ N

AP fiiid N32G45x ZF N32H47x_48x &7 FH EHRA
FH ) B A 4 R A AR R
DMA BXZ)) Sk SCHF R AH DG 22
E o

N32H47x_48x A% FiiburstIh &g, SDKFRH [E 5 HE 6 v (ron B TR, WA Z3hEe, F P 2% SDKH BURSTR G, a1~ K FTs:

ds » n32h47x 48x EVAL » examples » DMA » v | 0 D EETDMA"
=Fr ST HER | v
BURST 2024/5/13 14: s
FLASH_RAM 2024/5/13 14: i
12C_RAM 2024/5/13 14: s
SPI_RAM 2024/5/13 14: s

WANVE T IZEhRE, T ZUE AR L T el i e B AR A A
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434 CRC
TR AN32G4A5X F FI HIN32HATX_48x F 5| FECRCELH [(F IR BN APIRK oS EL 3, B #aksh.c i fa, B ARS8 F CRCIE B IR B AP f £ AT LUK R
R
API K API &
API Hi3 .
ik N32G45x &%l N32H47x_48x &5 BB ERUH
CRC &1 void CRC32_ResetCrc(void); void CRC32_ResetCrc(void); = o
N PNEET S\ L s
‘gfé'” BT @2 AII 3241 | syt CRC32 CalcCre(uint32_t Data); Uint32_t CRC32_CalcCre(uint32_t Data): B K
TR E IR FE WX 32 A7 | uint32_t CRC32_CalcBufCre(uint32_t pBuffer[], | uint32_t CRC32_CalcBufCrc(const uint32_t pBuffer][], o *
CRC(32 i) uint32_t BufferLength); uint32_t BufferLength); =
FRECH AT 32bit CRC {H uint32_t CRC32_GetCrc(void); uint32_t CRC32_GetCrc(void); = o
gﬁ%ﬁ% (1D {5 8 Void CRC32_SetIDat(uint8_t IDValue); void CRC32_SetIDat(uint8_t IDValue); = ¥
;ﬁ\g&gﬁ%(' D)FAF 875 | ints t CRC32_ GetiDat(void): uint8_t CRC32_GetlDat(void): B x
THESE byte $dls B D) 16 | . . , void PWR_WakeUpPinPolarity(uint32_t pin, o
fir CRC uintl6_t CRC16_CalcCRC(uint8_t Data); WAKEUP_PIN_POL polarity) P ¥
T4 52 byte HELEMHIX ¥ 16 | uint16_t CRC16_CalcBufCrc(uint8_t pBuffer[], | uintl6_t CRC16_CalcBufCrc(const uint8_t pBuffer[], o *
i CRC(16 fi£) uint32_t BufferLength); uint32_t BufferLength); =
1 161% CRC it &y 77 815 void _ CRC16_SetCrc(uint8_t Data); 7 N32G45x Z%1JEit API
A 8 S EE
FREC A1) 16bit CRC {H uintl6_t __ CRC16_GetCrc(void); 5 N32G45x RF1TGik API
RS A7 SR WA 1E(LRC) void _ CRC16_SetLRC(uint8_t Data); o N32G45x R API
IRECH HTAR 56 25 A7 2 (LRC) uint8 t CRC16_GetL.LRC(void) 7 N32G45x RFITCIE API
Bt EEARBE S/ g void __ CRC16_SetLittleEndianFmt(void); 5 N32G45x %G1k API
BT SR 1 B KA void __CRC16_SetBigEndianFmt(void); & N32G45x R4 API
Enable Clean CRC16 value void __ CRC16_SetCleanEnable(void); 5 N32G45x %ot API
Disable Clean CRC16 value void _ CRC16_SetCleanDisable(void); 5 N32G45x RFITGIk API

CRCA i fE A — 2L,
AR .

27

N32H47x_48x % 4142t 7 16bit. 32bit CRCHITHE <], 44t 7 id it DMAFE AR 11 HCRCER = E, A nlLie%

B REARBRHERAR NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R 109 5 [ [ B AR K
i +86-755-86309900 {5 H: +86-755-86169100
R4k https://www.nsingtech.com Hl%i: 518057



EREAK

www.nhsingtech.com

183 int main(void)

184 3¢

185 /* Enable CRC clock */

186 RCC_EnableAHBPeriphClk (RCC_AHB PERIPHEN CRC, ENABLE);
187

188 log init();

189

190 /* Compute the 32bit CRC of "DataBuffer" */

191 CRC3ZValue = CRC32_cCalcBufCrc((uint3Z_t¥)DataBuffer, BUFFER SIZE);
192

193 /* Compute the 32bit CRC of "DataBuffer" by scftware*/
194 CRCValue = GetCRC32_Software ((uint32_t*)DataBuffer, BUFFER_SIZE ,Oxffffffff);
185

196 if( CRC32vValue == CRCValue )

197 H {

198 printf (" CRC32 calculation is correct! \r\n");

199 lelse

200 {

201 printf (" CRC32 calculation error! \ri\n");

202 }

203

204 /* Compute the 16bit CRC of an array */

205 CRC16Value = CRC16_cCalcBufCrc((uint8_t¥)Buffer, 8);
206

207 /* Compute the 16bit CRC of an array by software*/

208 CRCValue = GetCRC1l6_software ((uint8_t¥*)Buffer, 8, 0x00);
208

210 if( CRCléValue == CRCValue )

211 {

212 printf{"CRC16 calculation is correct! \r\n");

213 telse

214 [ {

215 printf("CRC16 calculation error! \r\n");

216 }

217

218 while (1)

219d {

220 }

221 |}

222 -

T

€9 int main(void)

T0E4

71 /* Enable CRC and DMA clock */

72 RCCiEnableAHBPeriphClk (RCCinHBiPERIPHENiCRC | RCCiﬁﬂBiPERIPHENiDMAl, ENABLE) ;
73

74 log init();

75

76 printf(" CRC DMA test start.\r\n");
77

78 CRC32 ResetlCrc();

79

80 TestCrc32Andima (0, 2) ;

81 TestCrcléhAndDma (0, 2) 7

82

83 while (1)

841 {

85 1

86 |}

87
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4.3.5 SPI/12S

TR AN32GA5X R FI HIN32HATX_48X R FIFESPII2SIEER I IR AP IR BN be e, BBk Bh.cf.haC b Ja, N ARSI B SPINI2S B AR 5 AP Es 250 A] LA
MR R AU e
APl ZFK API

API Hiid N32G45x &5 N32H47x_48x &3 %;i EAUH

NS SPIX A —FL:
N32G45x #5154

SP1 & 11 void SPI_I2S_Delnit(SP1_Module* SPIXx); void SP1_I2S_Delnit(const SPI_Module* SPIx); 5 SPI1/SPI2/SPI3

N32H47x_48x R5IBH:
SP11/SP12/SPI13/SP14/SP15/SP16
NS SPIX R—3:
N32G45x RFIS4:
SPI1/SP12/SPI3

N32H47x_48x R5IB%:
SPI1/SP12/SPI3/SP14/SPI5/SP16

x

void SPI_Init(SPI_Module* SPIx, SPI_InitType* | void SPI_Init(SPI_Module* SPIx,const SPI_InitType*
SPI_InitStruct); SPI_InitStruct);

i

SPI % 94k 4k,

N void 12S_Init(SPI_Module* SPIx, 12S_InitType* | void 12S_Init(SPI_Module* SPIx,const 12S_InitType*
128 B L 12S_InitStruct); 12S_InitStruct);

VI4h4k SPI_InitStruct B void SP1_InitStruct(SP1_InitType*
B SP1_InitStruct);

WIHEAK 12S_InitStruct % void 12S_InitStruct(12S_InitType*
R 12S_InitStruct);

ol

7

Fm

void SPI_InitStruct(SP1_InitType* SP1_InitStruct);

x

MWNSH SPIX A—:
N32G45x 45 H:
SPI1/SPI12/SPI3

N32H47x_48x R5IZH.
SPI1/SP12/SPI3/SP14/SPI5/SP16

¥

HWNZH SPIX, SPI_I2S_IT A
—5:

N32G45x #41 SPIx Z:4:
SPI11/SPI2/SPI3

N32H47x_48x %% SPIx 4 :
SP11/SPI2/SPI3/SP14/SPI5/SP16

Pl

void 12S_InitStruct(12S_InitType* 12S_InitStruct);

void SPI_Enable(SPI_Module* SPIXx, void SPI_Enable(SPI_Module* SPIx, FunctionalState
FunctionalState Cmd); Cmd);

o

f#RE SPI

void 12S_Enable(SPI_Module* SPIXx, void 12S_Enable(SP1_Module* SPIx, FunctionalState
FunctionalState Cmd); Cmd);

pul

fligE 12S

Ja FHEAE H 6 7€ 1) SPI/12S | void SPI_I12S_Enablelnt(SPI_Module* SPIx, void SPI_I2S_Enablelnt(SPI_Module* SPIx, uint8_t
FRIBT uint8_t SPI_I2S_IT, FunctionalState Cmd); SPI_I2S_IT, FunctionalState Cmd);

i

N32G45x %751 SPI_I2S_IT &
.

SPI_I2S_INT_TE
SPI_I2S_INT_RNE
SPI_I12S_INT_ERR
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N32H47x_48x %751 SPI_I2S_IT
ZH:

SPI_I2S_INT_TE
SPI_I2S_INT_RNE
SPI_I2S_INT_ERR
SPI_I2S_INT_RXONLYC
SPI_I2S_INT_RXFIFOF
SPI_I12S_INT_RXFIFOHF
SPI_12S_INT_TXFIFOHE

Ja FBZEH SPIx/12Sx
DMA M1

void SPI_I2S_EnableDma(SP1_Module* SPIx,
uintl6_t SPI_I2S_DMAReq, FunctionalState
Cmd);

void SPI_I2S_EnableDma(SPI_Module* SPIx, uint16_t
SPI_I2S_DMAReq, FunctionalState Cmd);

i

NS SPIX A —2L:
N32G45x #5154
SPI1/SPI2/SPI3

N32H47x_48x R5IZ %
SPI1/SPI2/SPI3/SP14/SPI5/SP16

@I SPIX/12Sx A& %

void SPI_I2S_TransmitData(SP1_Module* SPIx,
uintl6_t Data);

void SPI_I2S_TransmitData(SP1_Module* SPIx,
uintl6_t Data);

i

MANSH SPIX A —3:
N32G45x R3S %L
SPI1/SPI2/SPI3

N32H47x_48x R5IB %
SPI1/SP12/SP13/SP14/SP15/SP16

Wi SPIX/12Sx B2 HHE

uintl6_t SPI_I2S_ReceiveData(SP1_Module*
SPIXx);

void SPI_SetNssLevel(SPI_Module* SPIx, uint16_t
SP1_NSSiInternalSoft);

i

MNSH SPIX A3
N32G45x & 455
SPI1/SPI2/SPI3

N32H47x_48x Z5IZHL:
SPI1/SP12/SPI13/SP14/SPI5/SP16

JE AR I E T ik
SPI #) NSS 3| il

void SPI_SetNssLevel(SP1_Module* SPIXx,
uintl6_t SPI_NSSlInternalSoft);

void SPI_SetNssLevel(SP1_Module* SPIx, uintl6_t
SP1_NSSinternalSoft);

o

MWNSH SPIX A—L:
N32G45x #4155
SPI1/SPI12/SPI3

N32H47x_48x R5IZ ¥
SPI1/SP12/SPI3/SP14/SPI5/SP16

Ja FEAE H BTik SPI 1 SS
B

void SP1_SSOutputEnable(SPI_Module* SPIx,
FunctionalState Cmd);

void SP1_SSOutputEnable(SP1_Module* SPIXx,
FunctionalState Cmd);

i)

MWNSH SPIX A—FL:
N32G45x #4155
SPI1/SPI2/SPI3

N32H47x_48x R5IBH.
SPI1/SP12/SPI3/SP14/SPI5/SP16

FC B Firise SPI 145 K

void SP1_ConfigDataLen(SP1_Module* SPIx,
uintl6_t Datalen);

void SPI_ConfigDataLen(SPI_Module* SPIx, uint16_t
DataLen);

i)

HINSH SPIX A—F:
N32G45x £ 4124
SPI1/SPI2/SPI3

N32H47x_48x R5IZH.
SPI1/SP12/SPI3/SP14/SPI5/SP16

1&%1 SPIX CRC 1B .

void SP1_TransmitCrcNext(SP1_Module* SPIx);

void SPI_TransmitCrcNext(SPI_Module* SPIx,
FunctionalState Cmd);

i

MNSH SPIX A~ —3:
N32G45x £ 4124
SPI1/SPI2/SPI3

30

B REARBRHERAR NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R 109 5 [ [ B AR K
i +86-755-86309900 {5 H: +86-755-86169100
R4k https://www.nsingtech.com Hl%i: 518057



ay,
%) BRI

www.nhsingtech.com

N32H47x_48x R5IB%.
SPI1/SPI2/SPI13/SP14/SP15/SP16
HINSHSPIX A—E:
N32G45x R FIS 5L
SPI1/SP12/SPI3

N32H47x_48x Z 4B HL:
SPI1/SP12/SPI3/SP14/SPI5/SP16
NS HSPIX A—E:
N32G45x R FIS 5L
SPI1/SPI2/SPI3

N32H47x_48x R5IZH:
SPI1/SP12/SPI3/SP14/SPI5/SP16
HINSH SPIX A—F:
N32G45x R3S 5L
SPI1/SPI2/SPI3

N32H47x_48x R5IZH:
SPI1/SPI12/SPI13/SP14/SP15/SP16
HINSH SPIX A—F:
N32G45x R 55 %L
SPI1/SPI12/SPI3

N32H47x_48x Z5IZHL:
SPI1/SPI2/SPI3/SP14/SP15/SP16
HINSH SPIX, SPI_12S_FLAG
Z‘*ﬁl

N32G45x 71 SPIx Z44:
SPI1/SPI2/SPI3

N32H47x_48x R5IBH:
SPI1/SPI12/SPI3/SP14/SPI5/SP16

J& PR R AR 1 void SP1_EnableCalculateCrc(SP1_Module* void SP1_EnableCalculateCrc(SP1_Module* SPIXx,
CRC 1Hil5. SPIx, FunctionalState Cmd); FunctionalState Cmd);

o

IRHUARE SPI HRIXEHE | uintl6_t SPI_GetCRCDat(SPI_Module* SPIXx, uint16_t SPI_GetCRCDat(const SP1_Module* SPIXx,
It CRC 23 {24818 uint8_t SPI_CRC); uint8_t SPI_CRC);

i

SRELIESE SPI [f) CRC %
WA A eH

i

uintl6_t SPI_GetCRCPoly(SP1_Module* SPIx); uintl6_t SPI_GetCRCPoly(const SPI_Module* SPIx);

. ™ " id . .
R R st | VO o . void SPI_ConfigBidirectionalMode(SP1_Module* SPIx,
SPI_ConfigBidirectionalMode(SP1_Module uintl6_t DataDirection):

Wi SPIx, uintl6_t DataDirection);

i

N32G45x #7%1 SPI_I2S_FLAG
S

B SPI_I2S_TE_FLAG
A48 2 1Y SPI/12S Fri& FlagStatus SPI_I2S_GetStatus(SP1_Module* FlagStatus SPI_I2S_GetStatus(const SPI_Module* SPIx, SPI12S RNE FLAG
REORE. SPIx, uint16_t SP1_I2S_FLAG); uint16_t SPI_I2S_FLAG); SPI12S BUSY FLAG
SPI_I2S_OVER_FLAG
SPI_MODERR_FLAG
SPI_CRCERR_FLAG
I12S_UNDER_FLAG
I12S_CHSIDE_FLAG
N32H47x_48x £ 7%
SPI_I12S_FLAG -
SPI_I2S_BUSY_FLAG
SPI_I2S_OVER_FLAG
SPI_MODERR_FLAG
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SPI_CRCERR_FLAG
12S_UNDER_FLAG
12S_CHSIDE_FLAG
SPI_I2S_TE_FLAG
SPI_I2S_RNE_FLAG
SPI_I2S_RXONLYC_FLAG
SPI_I2S_RXFIFOF_FLAG
SPI_I2S_TXFIFOE_FLAG
SPI_I2S_RXFIFOHF_FLAG
SPI_I2S_TXFIFOHE_FLAG
HNSH SPIX A—5L:
N32G45x RN SHL:

1&Fk SPIx CRC #i% void SPI_I2S_CIrCRCErrFlag(SPI_Module* void SPI_I2S_CIrCRCErrFlag(SPI_Module* SPIX, - SPILSPI2/SPI3
(CRCERR) F5ik SPIx, uint16_t SPI_I2S_FLAG); uint16_t SPI_I2S_FLAG); N

N32H47x_48x R5IBH:
SPI1/SPI2/SPI3/SP14/SPI5/SP16
BWNZH SPIx, SPI_I2S_IT A
—5:

N32G45x #41 SPIx Z:41:
SPI1/SPI2/SPI3

N32H47x_48x &% SPIx 4 :
SPI1/SPI2/SPI3/SP14/SPI5/SP16

N32G45x %71 SPI_I2S_IT &
.
SPI_I2S_INT_TE

SPI_12S_INT_RNE
KA FE 2 1 SPIN2S # it | INTStatus SPI_I2S_GetIntStatus(SPI_Module* INTStatus SP1_I2S_GetIntStatus(const SP1_Module* SPI_I2S_INT_OVER

2EHOKE SPIX, uint8_t SPI1_I2S_IT); SPIX, uint8_t SPI1_I2S_IT); SPI INT MODERR

SPI_INT_CRCERR
12S_INT_UNDER
N32H47x_48x %% SPI_I2S_IT
SPI_I2S_INT_TE
SPI_I2S_INT_RNE
SPI_I2S_INT_ERR
SPI_I2S_INT_RXONLYC
SPI_I12S_INT_RXFIFOF
SPI_I12S_INT_RXFIFOHF
SPI_12S_INT_TXFIFOHE
NS E SPIX A —3:
N32G45x RN SHL:
SPI1/SPI2/SPI3

N32H47x_48x #5IZ%:
SPI1/SPI2/SPI3/SPI4/SPI5/SP16

o

&Kk SPIx CRC #i% void SPI_I2S_CIrITPendingBit(SPI_Module* void SP1_I2S_ClIrITPendingBit(SP1_Module* SPIx,
(CRCERR) HilitEdefs | SPIx, uint8_t SPI_I2S_IT): uint8_t SP1_I2S_IT);

i
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void SPI_I2S_FIFO_Cmd(SPI_Module* SPIx,

PR B

12S_EXT_Module* 12Sx, uint8_t 12S_EXT_IT);

J& Fl 8% SPI FIFO FunctionalState NewState): | N32G45x RFIT %z
oS OB || e A
i & SPI Rx FIFO /) ‘J‘fg?ﬁi’—;ﬁfﬁ;ffggi;o”ﬁg(SP'—MOd”'e* SPIx, % | N32G45X RAIE BN
R I B L s
i’égg WA AL FIFO g?lti)ﬁ;_t SPI_RX_FIFO_CNT_GET(const SPI_Module* % N32GA5X Z 51T i 1
Z‘iﬁ%g% B RUK % FIFO glpnlti)G_t SPI_TX_FIFO_CNT_GET(const SPI_Module* = N32GA5X Z T i 1
LB B SR Ve Doy - M-SET(SPLModuleT S % | N32GaSK AFIE L
ST AL A SR Rt oo o RANSUM GET(const SPLMOdMIE™ 145 | Nggasx s s
SPI - I EHE I ] B \J?r:?lgPtlbztEal)_;AYTlME_SET(SPI_ModuIe* SPIX, % | N32G45x RFIF L
FREX SP1 I b B3R I (1] ggllti)e_t SPI_DELAYTIME_GET(const SPI_Module* = | N32Ga5x B BT
ﬁ%ﬁ%ﬁ@iﬁzﬁ%)\ RX \Igc::tc;)S;Pl_RX_FIFO_SET(SPI_ModuIe* SPIXx, uint16_t = N32GA5X 21T i 1
FIFO #:UTF, #alldds uintl6_t SPI_RX_FIFO_GET(const SPI_Module* SPIx); % N32G45x FRFIT0 1% 1
Eﬁ;g;;g%;gﬁmd }/;éd |Inzi?'|_'ExI_l nit(IZS_EX"I'_Modlfle* 12Sx_EXT,const 7 N32G45x ZFITEi%
125 EXT 4 i 4 . _ ype* 12S_EXT_InitStruct);
o G o (1 - *

E}Exﬁ'? iﬂé@ a‘gm ) 12S ﬁﬂ'ﬁ’c t| izc)srﬁlES)EaTthcnnizl)?(l2S_EXT_Modu|e 12Sx_EXT, = N32GA5X 2 14 11
—— — _ , —
ﬁ% %;%(_EXT A1 ¥ % \J?r:?llezj _g;tg;_TransmutData(l2s_EXT_Modu|e 12Sx, = N32GA5X 2 1445 11
— o - .
ﬁ,qﬂ&ig;;_EXT AN N :lersl'?g )_(t;fsﬂ_oi)u(ﬂe';l?gg%\?eData(const % N32GA5X 251 T 1 11

o - *
oty | | narossn st
gk 3 25 a1 X1 I Ewrouis oy | 7| oot
T Fe o —
EaEm T e ek o oS 1 pLacy | | NG AL
FREUAE SE 1 12S_EXT it INTStatus 12S_EXT_GetIntStatus(const = N32GA5X 1T i 1

N32H47x_48x 7 51 FIN32GA45x 2 51| SP U FH I FEIEA — B, (HRAATIN % & LERIRK, SEIH P EHE: S N32HATX 48X R I IKSNFE)T
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[ n32h47x_48x spih B

15 This parameter can be a value of @ref I25_Clock Polarity */
16 } IZS_InitType;

17

18 =1/ >

15 * @l

20 -/

21

22 [E/** 8addtogroup SPI_Exported Constants

23 *oeq

24 o

235

26 #define IS_SPI_PERIPH(PERIPH) (((PERIPH) == SPI1) || ((PERIPH) == SPI2) || ((PERIPH) == SPI3))
27

28 #define IS_SPI_20R3_PERIPH(PERIPH) (((PERIPH) == SPI2) || ((PERIPH) == SPI3))
23

30 [/** eaddtogroup SPT_data_dirsction

31 el

32 STl

s

34 jdefine SPI_DIR_DOUBLELINE FULLDUPLEX ((uintlé_t)0x0000)

35 #define SPI_DIR_DOUBLELINE_RONLY ((uintlé_t)0x0400)

36 f#define SPI_DIR_SINGLELINE_RX ((uintlé_t) 0xB000)

37 jdefine SPI_DIR SINGLELINE TX ((uintlé_t) 0=C000)

38 idEfinE IS _SPI _DIR MODE (MODE)

39 (((MODE) == SPI_DIR_DOUBLELINE FULLDUPLEX) || ((MCDE) == SPI_DIR_DOUBLELINE RONLY)
40 || ((MODE) == SPI_DIR_SINGLELINE RX) || ((MODE} == SPI_DIR SINGLELINE TX))
41 (=AY

42 * a}

43 -/

44

a5 H/** gaddtogroup SPI_mode

46 *oeq

17 o/

48

49 #define SPI_MODE_MASTER ((uint16_t)0x0104)

50 jdefine SPI_MODE_SLAVE ((uintlé_t)0x0000)

51 5P - TMASTER) || ((MODE) == SPI_MODE_SLAVE))
52 H7**

|52 * e}

54 or/

4]

56 [1/** eaddtogroup SPT_data_size

57 el

58 STl

59

€0 jdefine SPI_DATA STZE_16BITS ((uint16_t)0x0800)

61 #define SPI_DATA SIZE BBITS ((uintlé t)0x0000)

62 Tdefine I5_SPI_DATASIZE (DATASIZE) (((DATASIZE) == SPI_DATA_SIZE_16BITS) || ((DATASIZE)

63 [—;l/M

== SPI_DATA_SIZE_B|

121
122
il
124
125
126
127
128
129
130
131
132
133
134
135
1386
137
138
139
140
141
142
143
EIRTY
145
146
147
148
143
150
151
152
15
13
155
156
157
158
159
160
lel
le2
1e3
le4
165
166
1e7
168
169

=]

wintlé t CLEPOL; /*!< Specifies the idle state of the I28 clock.
This paramster can be a valus of @ref I25_Clock Polarity */
} I25_InitTyps;

/** SPI_Exported Constants **/

#define IS SPI_PERIPH (PERIPH) (((PERIPH) == SPI1) || \
((PERIPH) == SPI2) || \
((PERIPH) == 8PI3) || \
( (PERIPH) SPI4) || \
( (PERIPH) SPI5) || \
( (PFERIFH) == SPI6))
#define IS SPI_20R3_PERIPH(PERIPH) (((PERIPH) == SPIZ) || ((PERIPH) == 3PI3))

/*% SPI_data_direction **/

fdefine SPI_DIR DOUBLELINE FULLDUPLEX ((uintlé_t)0x00000U)
fdefine SPI_DIR DOUBLELINE_ RONLY ((uintlé_t)0x20000)
idefine SPI_DIR_SINGLELINE RX ((uintlé_t) 0xB8000U)
fdefins SPI_DIR_SINGLELINE_TX ((uintl1é_t) 0xC0000U)
fdefine IS SPI DIR MODE (MODE)

[((MODE) == SFI_DIR DOUBLELINE FULLDUFLEX) || {(MODE) == SPI_DIR_DOUBLELINE_RONLY)
Il ((MODE) == SPI_DIR SINGLELINE_RX) || ((MODE) == SPI_DIR_SINGLELINE_TX))

/*% SPI_mode **/

fdefine SPI_MODE_MASTER
fdefine SPI MODE SLAVE
define IS_SPI_MODE (MODE)

((uintl6_t) 0x08400)
((uintlé _t) 0x0000T)
(( (MODE) SPI_MODE_MASTER) ||

((MODE) == SPI_MODE_SLAVE))

/+* SPI_data_size **/

#define SPI_DATA SIZE 16BITS
fdefine SPI_DATA_SIZE_SBITS
ETine T DATASIZE (DATAS T ZE)

((uintlé_t)0x0100U)
((uintlé_t)0x0000U)

_ o T == SPT_DATA SIZE_16BITS) || ((DATASIZE) == SEI_
/** SPI_Clock_Polarity **/
#define SPI_CLRPOL_LOW ((uintl€_t)0x0000U)
f#define SPI_CLEPOL HIGH ((uintl6_t)0x0010U)
fdefine IS_SPI_CLKPOL(CPOL) (((CPOL) == SPI_CLEPOL LOW) || ((CPCL) == SPI_CLKEOL HIGH))

/** SPI_cClock_Phass **/

HIN32G45x R FIAHEL, N32HA7X_ 48X £ 5IISPIY 2 HFIFOT R, ﬁﬁuN32H47x_48x;%ﬁU3?7;§§1¢EPSPM%-zij%ibuTFlFOIJJﬁE$Ha‘€E<JDemo

5 : CEGr: w2 Hoh
CRC 2023/7/17 16:59 pr—
CRC_Remap 2023/7/17 16:59 pr—
FullDuplex_SoftNSS 2023/7/17 16:59 pr—
Simplex_Interrupt 2023/7/17 16:59 iE
SPI_DMA 2023/7/17 16:59 =
SPI_DMA_T&R 2023/7/17 16:59 =
SPI_FLASH 2023/7/17 16:59 =
SPI_FLASH_DMA 2023717 16:59 TitE
SPI_RECORDER 2023717 16:59 i

34

£ S AR i Fuh
CRC 2024/4/1 9:59 =S
CRC_FIFO 2024/4/1 9:59 =S
T FullDuplex SoftNSS 2024/4/1 9:59 s
Simplex_Interrupt 2024/4/1 %59 hoi- ==
SPI_DMA 2024/4/1 959 M=
SPI_DMA T&R 2024/4/1 9:59 =
SPI_FLASH 2024/4/1 9:59 =
SPI_FLASH_DMA 2024/4/1 959 M=
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43.6 12C

TR IENI2GA5X R FIFINI2HATX_48X RHILE12CHIH ) IR S API R HO0 Lh e, B #Iksh.cLh X5, B AR A 12CEIH IR B AP & £ v] LUK HE R
T e

API %R API

API #iR

N32G45x %5

N32H47x_48x 7%

i) ZRUH

K 12Cx S H AR IR
WEME

void 12C_Delnit(12C_Module* 12Cx);

void 12C_Delnit(const 12C_Module* 12Cx);

Va4 12Cx A%

void 12C_Init(12C_Module* 12Cx, 12C_InitType*
12C_InitStruct);

void 12C_Init( 12C_Module* 12Cx,const 12C_InitType*
12C_InitStruct);

WIEEAL 12C_InitStruct 454
A&

void 12C_InitStruct(12C_InitType* 12C_InitStruct);

Void 12C_InitStruct(12C_InitType* 12C_InitStruct);

fil e B A

3
[aYay

12C

void 12C_Enable(12C_Module* 12Cx, FunctionalState

Cmd);

void 12C_Enable(12C_Module* 12Cx, FunctionalState
Cmd);

ffi e ek ZERE 12C DMA

void 12C_EnableDMA(12C_Module* 12Cx,
FunctionalState Cmd)

void 12C_EnableDMA(I2C_Module* 12Cx,
FunctionalState Cmd);

185 F—IX DMA f£5i 2
BN —IR

void 12C_EnableDmaLastSend(12C_Module* 12Cx,

FunctionalState Cmd);

void 12C_EnableDmaLastSend(12C_Module* 12Cx,
FunctionalState Cmd);

12C FEAE IR AL

void 12C_GenerateStart(12C_Module* 12Cx,
FunctionalState Cmd);

void 12C_GenerateStart(12C_Module* 12Cx,
FunctionalState Cmd);

12C F=HEA5 1A

void 12C_GenerateStop(12C_Module* 12Cx,
FunctionalState Cmd);

void 12C_GenerateStop(12C_Module* 12Cx,
FunctionalState Cmd);

Ja FHEEE H Fa e ) 12C
ACK LjfE.

void 12C_ConfigAck(12C_Module* 12Cx,
FunctionalState Cmd);

void 12C_ConfigAck(12C_Module* 12Cx, FunctionalState
Cmd);

FCE 48[ 12C Hudik 2

void 12C_ConfigOwnAddr2(12C_Module* 12Cx,
uint8_t Address);

void 12C_ConfigOwnAddr2(12C_Module* 12Cx, uint8_t
Address);

JA B IR E 1Y) 12C
TFhEAR

void 12C_EnableDualAddr(I12C_Module* 12Cx,
FunctionalState Cmd);

void 12C_EnableDualAddr(I12C_Module* 12Cx,
FunctionalState Cmd);

fo

Ja FEEE T e 1 12C i@
FH A TR

void 12C_EnableGeneralCall(12C_Module* 12Cx,
FunctionalState Cmd);

void 12C_EnableGeneralCall(12C_Module* 12Cx,
FunctionalState Cmd);

x
x
7
7
x
A
7
x
x
x
5
5

fo

JA IS IR E 1 12C
%ﬁ_

void 12C_ConfigInt(I2C_Module* 12Cx, uint16_t
12C_IT, FunctionalState Cmd);

void 12C_ConfigInt(12C_Module* 12Cx, uint32_t I12C_IT,
FunctionalState Cmd);

WANSH12C_IT A~—
.

N32G45x £ 4124
12C_INT_BUF
I2C_INT_EVENT
I2C_INT_ERR
N32H47x_48x Z %%
.

12C_INT_BUF
12C_INT_EVENT

i)
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12C_INT_ERR
12C_INT_BUF
12C_INT_EVENT
I2C_INT_ERR
12C_INT_FIFOF
12C_INT_FIFOE
12C_INT_FIFOHF
12C_INT_FIFOHE
12C_INT_FIFORDEIEN
12C_INT_FIFOWREIEN
12C_INT_DMAETOEIEN
12C_INT_FIFONE
12C_INT_FIFONF
12C_INT_SDATOLIEN
[2C_INT_SCLTOHIEN
12C_INT_SCLTOLIEN

T
x

7

i NS 12C_Register A~
—.

N32G45x 455
12C_INT_BUF
I2C_INT_EVENT
I2C_INT_ERR
N32HA47x_48x Z¥Z41
1E N32G45x RSk
i B3N T 2 NS4
I2C_REG_BYTENUM
I2C_REG_GFLTRCTRL

¥

12C RiEH void 12C_SendData(12C_Module* 12Cx, uint8_t Data); | void 12C_SendData(12C_Module* 12Cx, uint8_t Data);
12C Bt uint8_t 12C_RecvData(12C_Module* 12Cx); uint8_t 12C_RecvData(const 12C_Module* 12Cx);

FEH bl 7T LLESE L | void 12C_SendAddr7bit(12C_Module* 12Cx, uint8_t void 12C_SendAddr7bit(12C_Module* 12Cx, uint8_t
% Address, uint8_t 12C_Direction); Address, uint8_t 12C_Direction);

Fr | Fm

pa

uintl6_t 12C_GetRegister(12C_Module* 12Cx, uint8_t | uint16_t 12C_GetRegister(const 12C_Module* 12Cx,

b .
BRIRUESE ) 12C #4743 12C_Regjister); uint8_t 12C_Register);

o

Ja A Fe & %) 12C 3K | void 12C_EnableSoftwareReset(12C_Module* 12Cx, void 12C_EnableSoftwareReset(12C_Module* 12Cx,
VE=EA FunctionalState Cmd); FunctionalState Cmd);

TE BN EFEE | void 12C_ConfigNackLocation(12C_Module* 12Cx, void 12C_ConfigNackLocation(12C_Module* 12Cx,
EM 12C NACK H 8 uintl6_t 12C_NACKPosition); uintl6_t 12C_NACKUPosition);

UKEN 4R E 12C 11
SMBusAlert 5| 5 2y a1 H 1
IR AP

Ja B ) 12C void 12C_SendPEC(12C_Module* 12Cx, void 12C_SendPEC(12C_Module* 12Cx, FunctionalState
PEC &% FunctionalState Cmd); Cmd);

S d b e o void 12C_ConfigPecLocation(12C_Module* 12Cx, void 12C_ConfigPecLocation(12C_Module* 12Cx, uint16_t
JEFEIESE( 12C PEC (1 uintl6_t 12C_PECPosition); 12C_PECPosition);

pul

I

fo

void 12C_ConfigSmbusAlert(I2C_Module* 12Cx, void 12C_ConfigSmbusAlert(I2C_Module* 12Cx, uint16_t
uintl6_t 12C_SMBusAlert); 12C_SMBusAlert);

pul
o

paul
o

A
o
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JA FH B A 1T void 12C_ComputePec(I12C_Module* 12Cx, void 12C_ComputePec(12C_Module* 12Cx, o %

PEC fHI 5. FunctionalState Cmd); FunctionalState Cmd); =

3KEL PEC 18 uint8_t 12C_GetPec(12C_Module* 12Cx); uint8_t 12C_GetPec(const 12C_Module* 12Cx); = G

Ja B fE e 1 12C 12C_EnableArp(12C_Module* 12Cx, FunctionalState void 12C_EnableArp(12C_Module* 12Cx, FunctionalState o %

ARP Cmd); Cmd); =

A FHEEE R E 1 12C I | void 12C_EnableExtendCIk(12C_Module* 12Cx, void 12C_EnableExtendClk(I12C_Module* 12Cx, o *

Fhr fe FunctionalState Cmd); FunctionalState Cmd); e

R EM 12C Y | void 12C_ConfigFastModeDutyCycle(12C_Module* void 12C_ConfigFastModeDutyCycle(12C_Module* 12Cx, o %

E2e 12Cx, uint16_t FmDutyCycle); uintl6_t FmDutyCycle); =

ErrorStatus 12C_CheckFifoEvent(12C_Module* 12Cx, - . >
12C check FIFO Fi{F - uint32 t12C_FIFO EVENT); & N32G45x #FJ0i%H%
Fa /N

EFC RREPFFOS | Uint32_t 12C_GetLastFifoEvent(12C_Module* 12Cx); 75 | N32G45X Rz

&R 12C FIFO kRrEAL - void 12C_CIrFIFO(12C_Module* 12Cx); 7 N32G45x R4 i%#EEN
- — -

Ja HEAEH FIFO - \é%cé;?C_EnableFlFO(I2C_M0duIe 12Cx, FunctionalState = N32GA5X Z 51T i ]
H *

1 F k24 i DMA FIFO i void 12C_EnableDMAFIFO(12C_Module* 12Cx, 7 N32G45x Z | % B 1

FunctionalState Cmd);

Ja FHBAE ) ML s void 12C_EnableBY TENUM(12C_Module* 12Cx, . .

H¥ohee ) FunctionalState Cmd); H N32G45x A HUF

e B master 58 K 1% BT 7% void 12C_SetByteNumLastStartStop(12C_Module* 12Cx, - .

R ERERS | Uint16. t LastStatus); A | N32GASX RAUH L

WHE 12C S B void 12C_SetReceivedDataBytesNum(12C_Module* 12Cx, e .

R K 71T 4 ) uint16_t Number_Of_bytes): i | N32G45x RF 1%
. - — g

¥ 12C 11 TX FIFO BIfE | - ¥?<Ign!§TCrTrSe§L?|(g ')f.OThreSho'd( 12C_Module® 12Cx, uint8_t | | NaoGasx £ i
. ’ — .

¥ 12C 1) Rx FIFO I | - ‘F’&"Fjlg%iesﬁg ')f.OThreSho'd( 12C_Module™ 12Cx, unt8_t | | N3oGasx £ %0
: — .

¥ 12C [ FIFO DATA ) \Ilzocl:d gg?éﬁEI&?DAT(IZC‘MOdUIE 12Cx, uint32_t 7 N32G45x 2%

FREL 12C H FIFO DATA - uint8_t 12C_GetFIFODAT(const 12C_Module* 12Cx); 7 N32G45x RFITo1%H: 1

bk ] AT A e e T ) void 12C_EnableLowTimeout(12C_Module* 12Cx, e >

J& B P o AR R I B 1) FunctionalState Cmd); " NS2G4Sx RIE B
1 1 1 *

Jo B F s I IS [A]) | - void 12C_EnableHighTimeout(12C_Module* 12Cx, = | Na2Gasx BFIFE D

FunctionalState Cmd);

A B A SCL 40 g i void 12C_EnableSCLAnalogFilter(12C_Module* 12Cx, - .
o ) FunctionalState Cmd); H N32G45x RAIL %
Ja FH 825 SDA Bl e void 12C_EnableSDAAnalogFilter(12C_Module* 12Cx, - o
e ) FunctionalState Cmd); H N32G45x RS AH M
1 1 1 *
SCL Kl eyt b 5 vkt | - V.Old IZC_SetS(?LAnalogFlIterW|dth(IZC_ModuIe 12Cx, o N32G45x ZF %1
uint32_t width);
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1 1 1 *

SDA Hutbli i 43 96 i 4 e oy lCgFHerWIA(ZCModUIETIZEx | NaaGasx i
- = ! .. . . *

SDA Hr=2 5 I w8 i e 4% \u/?r:%lzzctiﬁziﬁ;).ADlgltalF|IterW|dth(I2C_ModuIe 12Cx, o N32G45X Z | % B 1
- — . . . . . *

SCL K= I 52 9% JiF e 4% \J?r:SSIZZCt:VvSiZiﬁ)C?LDlgnaIF”terWIdth(IZC_MOdUIe 12Cx, o N32GA45x 57 % 1

RAERLE A 120 Fiff . N

ST B E_rrorStatus IZC_Check-Event(const 12C_Module* 12Cx, - N32G45x Z S| % B 1

o uint32_t 12C_EVENT);

R JE—A 12Cx F uint32_t 12C_GetLastEvent(const 12C_Module* 12Cx); 7 N32G45x R4 i%#EEN

KA G E M 12C AR ERT FlagStatus 12C_GetFlag(const 12C_Module* 12Cx, - .

CHE. uint32_t 12C_FLAG); A | N32GAS BRI H
- = -

W AR 2 12C TR INTStatus 12C_GetIntStatus(const 12C_Module* 12Cx, - o

Ej/Vi/EE uint32_t |2C_|T); (=) N32G45x %%@J%W»%%D
- — = -

FER 120X [ AT \IIZOCI:d :12_§‘1_CIrIntPendmgBlt(IZC_ModuIe 12Cx, uint32_t o N32G45x Z | % B

N32H47x_48x R 5| FIN32GA5x R A1 12C AR HE A —2, (HR2MATH % @ XEMIR K, BH P HESHENI2HATX 48X RV IKENFEFT
Fi4b, N32HATX_48x R H1| LEN32GA5X R 51 12CH4 1 1 FIFOUS & Bl 1 Dh &g,  FrbADemo 3 i 7 FIFOAH G 1 Demo. W1~ Kl i 7RN32G45x R 41
(F£) HIN32HATX_48x 51 (£) -

-

1]

EEPROM_DMA
EEPROM_Int
EEPROM_Polling
12C_10bit
12C_Master
12C_Master_Int
12C_Slave

12C _Slave _Int

4.3.77 ALGO

EMEI

=
o in
| o o

=1
o

e

1Ky

w=m For
EEPROM_DMA
EEPROM_Int
EEPROM_Polling
12C_10bit
12C_Master
12C_Master_FIFO
12C_Master_Int
12C_Slave
12C_Slave FIFO
12C_Slave _Int

T

ALGOM IR S B R, o A PR i F 42 R BRI AT . N32HA47x_48x R 41| HIN32G45x & 51 ##2 it T AES. DES. HASH. Rand. MD5HyZf1#
FiDemo. BRItLZ4h, N32H47x_48x R AL HEAt T SM4. SM3[H I Demo. I 7 EL S5 N32HATX_48x 25T K B4 (I DemofL fF -
TEEN32HATX_48x R 41 (£) FIN32G45x 251 (£7) ALGOREHR I “main” B FUR B TREARAD ST LL:
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T3/ **
74 | *\*\name main.
75 | *\*\fun Main program.
76 | *\*\param none
77 | *\*\return none
78 L*x/
79 int main(void)
80 =3¢
81 log_init ()
82 log_info (" \nAlgorithm democ start.\n");
83
84
BS SM4_test();
86 AES_128_test():
87 AES _15%2 test():
88 AES 256_test();
89 DES_test();
S0 TDES_ZRey_test ()
91 TDES 3FKey_ test ()
92 HASH_test ()
93 SM3_test () ;
94 MD5_test () s
95 TestRand () ;
Se
97 log_info ("\r\nALGO demo all test OK!\r\n");
S8 while (1)
99 ;
100 |}

438 ETH

www.nhsingtech.com

T i

371 |:}

372

3730/ **

3?4T * @brief main function.
375 */

376 int main (void)

377 H{

378 log_init();

379 log info (" \nAlgorithm demo start.\n");
380

381 // BNG test

382 TestRand() ;

383

384 // HRSH test

385 TestMDS () ;

386 TestSHAL () ;

387 TestSHAZ2Z24 () ;

388 TestSHAZ56 () ;

389

390 // Cryptogram algorithm
391 TestDES () ;

392 TestRAES () ;

393

394 log_info ("\r\nALGO demo all test OK!\r\n");
395 while (1)

396 ;

397 |}

S

N32HA47x_48Xx R H| HIETHRERIPH F+ 2%, (HLIOKMINRE AT 520 . Hirp, ETHZFA745 5N32G4A5X R VA LL Z= 8k, WOt W BB o U7 AR R
R, ARERENEEWEAR. Ao, EHRKETHR, BRIRS).clhCAFIMNE 75 B AL E SO, X 5N32G45x R VI L e AN, B
ZEN32GA5X R A ToIX ek . Fir APE T R U P 225 SDK 3 AR o8], an R B B :
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]

DHCP

DNS

HTTP_Client

HTTP ControlLEDs
HTTP Server
MagicPacketWaleUp
MetBIOS

PING
RemoteWakellp
TCP Client
TCP_Client RAW
TCP Server

TCP Server RAW
UDp

UDP_RAW

Py

www.nhsingtech.com

EdHEE

2024/5/13 14:11
2024/5/13 14:11
2024/5/1
2024/5/1
2024/5/1
2024/5/13 14:11
2024/5/13 14:11
2024/5/13 14:11
2024/5/1
2024/5/1
2024/5/1
2024/5/1
2024/5/1
2024/5/13 14:11

2024/5/13 1411

wa
I

[
I

2

FFRE

(%]

LA
s

'YRE

L
I

wa
I

'YL

[
I

2
-

L

L

H AR, B8 EERERGMIEIERGPIFER (FHIFENetBIOS. PING. TCP_Client_ RAW. TCP_Server RAW. UDP_RAWA 5 #1E
ARG, HABEIE T FreeRTOS v202212.010%) , H P AIZTESHAHNBIRE . HARPMLBIREILAEZ D 5w E b, KB S S RCA BTG KA
ReldR: RGN, SO RIFE 1 readme ST H 7 = 00
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4.3.9 CORDIC
HH#TN32G45x %41, CORDIC/YHHIERIT, ZAR T2 Bz (EER=ARHD . SDKHPLUEZ KBNS, $Edt 7 E s A+DMAJS
A S8 R+ BT 2O S+ T T O =R N R TR, i N B R

scts 3 n32hdTx 48x EVAL » examples » CORDIC v | 0

Fs

R EaHRs

14}

CORDIC_Fixed_Sin DMA 20
CORDIC_Fixed Sin_IT 20
CORDIC_Float Sin IT 20

HUP ARSI AR BAN AR 7 NS0 M SR, FHESON P iR g, Blanfzclc b EGIRE B ZHERR 2>
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Project: CORDIC_Fixed_Sin_DMA
5 N32H48T
=55 STARTUP
40 startup_n32hd73.s
40 startup_n32hd74.s
48 startup_n32hd75.s
ggﬂ startup_n32h482.s
ij startup_n32h487.s
-5 CmsIs
ij system_n32h47x_48x.c
o-&F FWLB
LJ misc.c
] n32h47x_48x_gpio.c
ij n32hdTx_48x_rcc.c
ij n32hdTx_48x_usart.c
| ] n32h47x_48x_cordic.c
| ] n32h47x_43x_dma.c
E-lis USER
] main.c
] n32h47x_48x_it.c
=5 BSP
1 logc
] delay.c
B DOC
] readme.txt

Ll = |

v

] mainc | ] n32h47x_48x_cordic.c

www.nhsingtech.com

263 L« w

264 int -main(vold)

265 H{

266 coo-uine3Z_t-1i;

267 ‘uint32 t rRegRddr;

268 ‘uint32_t -wReghddr;

269

270 ~-log init():

271 -

272 -log_infot”CORDIC_Fixed_Sin_DHA-demo-go...\n"}:

273

274 -/* . Clocks-Configuration-#/

275 -RCC_Configuration():

276

277 -f* NVIC configuration-*/

278 -HVIC Configuratiom():

2789

280 -/ Module -reset - &/

281 -CORDIC Delniti():

282

283 -f*-Get-CORDIC-read-register-(CORDIC_RDAT)-address-‘f

254 -rReghddr -=-CORDIC_ GetRegisteriddr (CORDIC AS DMA SRCADDR) ;
285 -f*-Get-CORDIC-WIite-Iegister-(CORDIC_WDAT]-address-*!

286 -wReghddr -=-CORDIC_ GetRegisteriddr (CORDIC RS DMA DSTADDR) ;
287

288 -CORDIC_StructInit (&CORDIC_InitStructure);

288 - BTN N Yo R B s TR i s T e o

290 || - -CORDIC InitStructure.Function -= CORDIC FUNCIION SINE: 1
291 ----j'-bet-max-pre0151on-tor-91.51-51ﬁE-T3

292 -CORDIC InitStructure.Precision = CCRDIC PRECISICN 6CYCLES;
293 -/* - Configure CORDIC-*/

294 -CORDIC Init (&CORDIC InitStructure):

T

296 -/* . Configure DMA-read-channel-*/

2T -DMR ReadConfiguration(rReglddr, -aCalResult, -RARRRY SIZE);
2ag -/* Enable -CORDIC-DMA read request-*/

298 -CORDIC DMAReadRequestCmd (ENABLE) ;

300

301 -/* . Configure DMA-write channel-*/

302 -DMR WriteConfiguration(aInData, -wReghddr, -RRRAY SIZE);

303 -/* Enable -CORDIC -DMA write request */

304 -CORDIC DMAWriteRequestCmd (ENABLE) ;

305

306 - -/* Before-starting-a new- -process, -yvou-need-to-check the-current - -state -of -the peripheral;
307 -if-it's -busy- -you-need-to-wait- -for-the-end-of -current - -transfer - -before starting-a-new-one.
308 -For-simplicity- -reasons, -this-example-is-just -waiting- -till - -the- -end-of - the - -process, -but-
309 |- -application may perform- other - tasks while transfer-operation iz ongoing. -*/
310 -+ -while - (CORDIC_GetFlagStatus (CORDIC_FLAG RRF) -== RESET)
3111 - -{

312 | - /* .Do-nothing - */

313 -}
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43.10LPTIM
BT N32GASX R 51, LPTIMOYHIARE, i bg i 4% ol TAE TPy St a, IR &MERRE /1 (BRVBATHEIASN) o SDKAF AL 7 i~ K ph

N b N

tts » n32hdTx 48x EVAL » examples » LPTIM »

-E__';\.

1]

LPTIM_ENC
LPTIM_MNEMC

s

LPTIM PulseCounter

LPTIM_ P

LPTIM Wakellp

W R IR g U 5 510V 2, T2 “LPTIM_ENC il #2;
N EAH AR IR g AR H45 5008, W 225 “LPTIM_NENC i 7% ;
WFREIF KN, 7295 “LPTIM. PulseCounter” 51| 25

WHFREAERPWMETE, 7]Z%“LPTIM_PWM fiIfE;

www.nhsingtech.com

N AR TP BRI FERE S, TS5 “LPTIM_WakeUpBilfE, An{lHE ABRIZom IS AR DIFERI S, W25 PWRAEHL A R 2 -

4.3.11GPIO

GPIOMFE AL B 5 5 1 B WL 22 230 k. N32GA5x £ 41| FIN32HATX_48x £ HIGPIOREER fr IX B API R B ELVE W R 26, B iksh.cl.hc b s, N
ARAS 1 FH GPIOE BRI B AP I BR H5 7] DK IR R 2 i e .

API 2K API 2
APl #iR ZH U
N32G45x &5 N32H47x_48x 25 H—H
I [ [ i i NS5 GP10xX HUH ¥ B AN )
* * =)
GPIO &A% void GPIO_Delnit(GPIO_Module* GPIOX) void GPIO_Delnit(GPIO_Module* GPIOXx) I3 N32H47x_48x Z U1 GPIOH i I
B A N void GPIO_DelnitPin(GPIO_Module* GP10x, -
R E uint32_t Pin) i N32G45x #4161 API
AFIO AL void GP1O_AFIOInitDefault(void) void GP1O_AFIOInitDefault(void) & ¥
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AL SMASEAFE, HF R GPIO
ML E D7 A E, FANSHEE M 4 ik
ENERBR, SR FM & SDK:
CERIAK. Pi
GPIO iy, | Void GPIO_InitPeripheral(GPIO_Modulex GPIOX, | void GPIO_InitPeripheral(GPIO_Module* GPIOX, | gglzg“'f/lxoiﬂ’”*@w' Pin. GPIO_Speed.
H GPIO_InitType* GPIO_InitStruct GPIO_InitType * GPIO_InitStruct = —
—nityp InitStruct) —ntiyp InitStruct) N32H47x_48x F 5| &5 4 Pin.
GPIO_Mode. GPIO_Pull.
GPIO_Slew_Rate. GPIO_Current.
GPIO_Alternate
prs - - - S
%P;S{;W‘ éOF:?OGTAgS—t';‘Jg”“WGP'0—'”'tTVPe void GPIO_InitStruct(GPIO_InitType* InitStruct) | & NS HOR T G P 2 Rk
(u} —_
RN | uint8_t GP1O_ReadInputDataBit(GP10_Module* uint8_t GPIO_ReadInputDataBit(GPIO_Module* o NS GPIOX BUE VLR A -
CHNIRZE | GPIOX, uintl6_t Pin) GPIOX, uint16_t Pin) = N32H47x_48x R34 GPIOH 11l
IR AN G 20 uint16_t GP1O_ReadInputData(GPIO_Module* uint16_t GP1O_ReadInputData(GP1O_Module* o HINSH GP1OX BUE TEHIA A«
HIIRZS GPIOX) GPIOX) = N32H47x_48x 514/ GPIOH %15
SRR i uint8_t GP10_ReadOutputDataBit(GP10_Module* uint8_t GP10_ReadOutputDataBit(GPIO_Module* o HINSH GP1OX BUE TG A A«
kA | GPIOX, uintl6_t Pin) GPIOX, uint16_t Pin) = N32H47x_48x R ¥4 GPIOH &I
FREX G 20 uint16_t GPIO_ReadOutputData(GP1O_Module* uint16_t GP10_ReadOutputData(GPIO_Module* o HINSH GP1OX BUE TEHIA A«
ErHUIR S GPIOx) GPIOXx) = N32H47x_48x %4134 1 GPIOH ik i
BeE o %1 | void GPIO_SetBits(GP10_Module* GPIOX, uint16_t | void GPIO_SetBits(GPIO_Module* GPIOx, uintl6_t | NS % GP1Ox HUH Y5 FE AR [A] «
Hh e HLF Pin) Pin) = N32H47x_48x 5134/ GPIOH i 15i
oE id GPI BitsHigh16(GP10_Module* GPI
iig;% ﬁ?,:%? t,(g)i;)set sHIG1B(GPIO_Module™ GPIOX, ) & N32H47x_48x 7 41l b
BiE i %1 | void GPIO_ResetBits(GPIO_Module* GPI1Ox, void GPIO_ResetBits(GPIO_Module* GPIOx, . NS H GP1Ox BUE Y5 FE AR [A] «
K HLT uint16_t Pin) uint16_t Pin) = N32H47x_48x F 534/ GPIOH &1
BLE o % | void GPIO_WriteBit(GP1O_Module* GPIOX, void GPIO_WriteBits(GPIO_Module* GPIOX, . NS GP1Ox B Yu B AR [A] «
RS uint16_t Pin, Bit_OperateType BitCmd) uint16_t Pin, Bit_OperateType BitCmd) = N32H47x_48x 2%/ GPIOH & i
FoEui 4l | void GPIO_Write(GPIO_Module* GPIOX, uintl6_t | void GPIO_Write(GPIO_Module* GPIOX, uint16_t o NS GPIOX BUE TEFIA[H -
i HOIRAS PortVal) data_value) = N32H47x_48x R ¥4/ GPIOH LI
R ] B LR i i *
;ﬁgg}g /N \L:?r:?l(GBPtlg)iﬁ')l'oggler(GPIO_ModuIe GPIOX, = N32HATX_48x % 71 s 5
e 1% | voi _ConfigPinLoc Module X, | voi _ConfigPinLoc Module X | a NS4 X YA [ :
B e i d GPIO_ConfigPinLock(GPIO_Module* GPIO d GPIO_ConfigPinLock(GPIO_Module* GPIO HINSH GP10x BUHE YE FEIAF
e uint16_t Pin) uint16_t Pin) = N32H47x_48x %5134 11 GPIOH i i
_ _ _ N32H47x_48x %41 EVENT %t 3 Fr il
Bt & EVENT | void GPIO_ConfigEventOutput(uint8_t PortSource - - sl N
, ; = - - N SxWRit, EVENT 3% 030 GPIO #4A1k it
i L 3 uint8_t PinSource =
i HH i | ) i
ok
%Hé EVENT void GP10O_CtrlEventOutput(FunctionalState Cmd) - 5 N32H47x_48x RHI|A 75 BAfi g
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o . . . . . . . . . N32H47x_48x %% EXTI % =gl
BLEAMEH | void GPIO_ConfigEXTILine(uint8_t PortSource, void GPIO_ConfigEXTILine(uint8_t LineSource, - ,)f—; X %ﬁj . %”)\3‘{% SLEs
o : - ; ; : i WA, Bt A2 %L LineSource:
Wt i 1 uint8_t PinSource) uint8_t PortSource, uint8_t PinSource)
EXTI_LINE_SOURCEO0~15
N32GA5x 2 4106 Zi 4% 8 A MBE i 11 ZHL S F Ik
BLESM&EG | void GPIO_ConfigPinRemap(uint32_t RmpPin, void GP1O_ConfigPinRemap(uint8_t PortSource, - SF, T N32HA7x_48x Z 514N L1 AT 4351
1 R e o) FunctionalState Cmd) uint8_t PinSource, uint32_t AlternateFunction) = R EEMS, ZRIEX, ESREP T
J SDK
fic & SPI == . . .
N o | void AFIO_Config_SPI_NSS_Mode(uint32_t - o
'§ j;;j'jss i AFIO_SPIX_NSS, uint32_t NSS_Mode) & N32HA47x_48x R SUHHHEA
Q%%E HIE void AFIO_ConfiglOFilter(uint32_t Filter Cycle) | 7 N32H47X_48x 7 51718 i %
fid & FEMC . . L
Hilk NADV | - KIOAI\CIJD CFIPOirT)Conflg_FEMC_NADV_Pln(u|nt32_t 75 N32HATX_48x 513 i 4
progm| -
CE EXTI A i i i i o
%i?& . \gg f\E:ﬁ&glonflg_EXTl_FlIter(umt32_t = NB2HATX_48x % i1 5
Bt & xSPI
XIP ## i i i i i G
m;ﬁ%iﬁ ) \é(r)]lgig]l)zlO_Conflg_XSPI_XIP_BlgEndlan(umt32_t = N32HA7x_48x 2 51l 373 B 2
Ui 1 5
C SPI i i i G
§X§%ﬁ o ;ﬂﬁc SJI;II(Z;)Conflg_XSPI_HaIfDupIexMode(ulnt32_t = N32HA7x_48x 2 51l 178 B 4
%ﬂ? i);gsg | \SLI; élljallc(j))_Conflg_XSPI_DuaIQuad Mode(uint32_t 7 N32HATX_48x 2515 ¥
RTINS B UG A
N32G45x R %141 NZ4 ETH_ConfigSel:
Bi#E ETH # | void GPIO_ETH_ConfigMedialnterface(uint32_t void AFIO_Config_ ETH_Mode(uint32_t e GPIO_ETH_RMII_CFG
RICEN ETH_ConfigSel) ETH_Mode) = GPIO_ETH_MII_CFG
* - - N32H47x_48x %51l N 2% ETH_Mode:
AFIO_ETH_MODE_RMII
AFIO_ETH_MODE_MII
fic & xSPI ) , .
NN ) void AFIO_Config_XSPI_NSS_Input(uint32_t - . -
NSS o % InputEnable, uint32_t InputPin) = N32HA7x_48x R IR AL
ADifie
fi & XSPI "
RXDS 15 5 vol : : - o
SRR | AFIO_Config_XSPI_RXDS_SampleDelay(uint32_t | 75 N32H47x_48x Z: 51|51 14 bR £
N Delay)
I
C SPI i i i i i "
;E;n;ﬁif% " EF ) \é?:(?i ;\ll)zlO_Conflg_XSPI_BlgEndlan_Read(u|nt32_t = N32HATX_48x % i1 s 5
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IESAE/HIIDN
AN
Fid & xSPI 3k
XIP # i i igEndian_Write(ui %
5@4;;; iﬂgi \é(;léii ;Dr\ll)zlO_Conflg_XSPI_BlgEnd|an_Wr|te(umt32_t 7 N32HA7X_48x Z 5134 i 1
N

XSPI I i ' i ton(ui ¥
Eﬁﬁyﬁ; \é())(gr,]bs\:zols_Conflg_XSPI_TlmeExtenS|on(u|nt32_t 7 N32HATX_48x 7517 i %

Pl i - - — —
%& iﬁ); g = \élokl;j AFIO_Config_XSPI_NSS_HighTime(uint32_t 75 N32H47x_48x 2514 5 4
fic & v I 5V void AFIO_ConfigPinTol5V(GPIO_Module* = L e K
ST GPIOX, uint32_t Pin,FunctionalState cmd) A NS2HATX ABx RFUFTR RN
Wi B it 11 % void AFIO_ConfigPinFilter(GPIO_Module* GPIOX, | - ¥ 5 R
FIEPVIRE uint32_t Pin,FunctionalState cmd) H NS2HATx_48x RIIBHHEN
it & GPIOC void
TAF AN AT AFI0_Config_GP10OC_ReadRegDelay(FunctionalSta | 75 N32HA47x_48x ZF\ BT ok 1
RIHEE te cmd)
FLE void AFIO_Config_SHRTIM_EXEV_Pin(uint8_t

_ _ — — — = i R %

SHRTI ’ﬂ 4 EXEV_Line, uint8_t PortSource, uint8_t PinSource) | " NSZHATX_48x R IIHH MR
A
Bl & EMC Ih void AFIO_Config_EMC_Funtion(uint32_t - o
g EMC_fun, FunctionalState cmd) H NSZHATX_48x R II B
ig% EMC it void AFIO_Set_EMC_Cnit(uint32_t cnt) 7 N32HA47x_48x % 141 b 4
ifﬁl EMC if uint32_t AFIO_Get_EMC_Cnit(void) & N32H4Tx_48x R4 b6 ¥

N32H47x_48x A5 GPIOKEEL [ AFIONR 7 Frit Thie th ik 2, FEZEFUWIT:
1) GPIO uify 14 RS- ek A ARG B, Aot 130 D R v sl s /45 A

2)  EXTI ZhERH b a] fic B oA =8 1
3) EXTI AL yEN T e &

4)  HEMITIECE 5V HEE

5) FEMC NADV & iE il &

6) ANFESCRF ADC FUAE N fil A EEWUN,  SONFE ADC Bt it B
7). HEIN XSPI BB PY LA A T Hgi K himbials PR EHUBEAT NSS fi A 4%
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8) N SHRTIM MM E N E, SR I A

4.3.12EXTI

N32G45x & 5 FIN32HATX_48X R HIEXTURHIEAAA[F], FFA7as @€ XA B, [FIF, AhrhWizk 2225843245, H AN A W7 SCRRE IR 4 e ift
(FEAFIOHCE) . IXSHAPIR BN ELVE W T %, BHaRah .o h s, A ACHDE FEXT R HeBR S AP ek £ a] LUK HE R 2 508 e

\ API £ AP| 2 “
B
API 8 N32G45x &5 N32H47x_48x 2% BB ER U
EXTI 811 void EXTI_Delnit(void) void EXTI_Delnit(void) & x
N void EXTI_InitPeripheral( EXTI_InitType* . S . . . .
EXTI #¥)4atk EXTI_InitStruct) void EXTI_InitPeripheral(EXTI_InitType* EXTI_InitStruct) & "
EXTI Z5#44& | void EXTI_InitStruct(EXTI_InitType* . . . I .
AL EXTI InitStruct) void EXTI_InitStruct(EXTI_InitType* InitStruct) =& "
HINZH EXTI_Line BUETEEA
[
fil & EXTLAR | . . . . : . : N32G45x %#41: EXTI_LINEO~
void EXTI_TriggerSWInt(uint32_t EXTI_Line void EXTI_TriggerSWInt(uint32_t EXTI_Line iz S -
v - 1eg (Lint32_ ~Line) ~nag (uint32_ ~Line) " | EXTI_LINE21
N32H47x_48x Z51:EXTI_LINEO~
EXTI_LINE31
HINZH EXTI_Line BUEYEEA
[A]:
FRECEXTI AR | FlagStatus EXTI_GetStatusFlag(uint32_t . . N32G45x #7%1: EXTI_LINEO~
~ - - - FlagStatus EXTI_GetStatusFlag(uint32_t EXTI_Line i SN -
EN T EXTI_Line) g - g(uint32_tEXTI_Line) " | EXTI_LINE21
N32H47x_48x Z51:EXTI_LINEO~
EXTI_LINE31
HINZH EXTI_Line BUEYEEA
[
yE VR
”EJK’%EXTI #® void EXTI_ClrStatusFlag(uint32_t EXTI_Line) void EXTI_ClrStatusFlag(uint32_t EXTI_Line) Py N32GA4Sx A 51: EXTI_LINEO~
ShrE EXTI_LINE21
N32H47x_48x ZRF:EXTI_LINEO~
EXTI_LINE31
NS EXTI_Line BUE G A
[
PILEXTUH ||\ Tstatus EXTI_ GetiTStatus(uint32_t EXTI_Line) | INTStatus EXTI_GetiTStatus(uint32_t EXTI_Line) g | N32G45x R51: EXTI_LINEO~
Wrin s EXTI_LINE21
N32H47x_48x Z5:EXTI_LINEO~
EXTI_LINE31
- NS E EXTI_Line BUE G FEIAS
B EXTI : o , , L . o e
Wik void EXTI_CIrITPendBit(uint32_t EXTI_Line) void EXTI_CIrITPendBit(uint32_t EXTI_Line) & [A]:
N32G45x £ 41: EXTI_LINEO~
47 B REARBKHHMRAT NSING TECHNOLOGIES INC.
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EXTI_LINE21
N32H47x_48x #%:EXTI_LINEO~
EXTI_LINE31
R A18X | void EXTI_RTCTimeStampSel(uint32_t ) ) . ) o
R EXTI_TSSEL._ Line) void EXTI_RTCTimeStampSel(uint32_t EXTI_TSSEL_Line) e P
4.3.13SDIO

N32G45x 5 FII FIN32HA7x_48x 7 51| SDIOH I AAF], FFA7 %€ XA VA% . IRBNAPIRECH LRI T3, B #Ikag).cl.hC b G, BRI A
SDIOA IR ZN AP R AT LUK HE T A0 61«

APl 2

API &

SDIO_CmdInitStruct)

CmdInitStruct)

API iR ZR U
N32G45x &5l N32H47x_48x Z5] BH

SDIO &AL void SDIO_Delnit(void) void SDIO_Delnit(void) = ¥
Wi S5 A6 i B 51 CIDiv U E

SDIO #I4afk void SDIO_Init(SDIO_InitType* SDIO_InitStruct) void SDIO_Init(SDIO_InitType* InitStruct) & 2L

- - - - - N32G45x %%1: 0x00~0xFF
N32H47x_48x %#%]: 0x00~0x1FF
WA S AR S CIkDiv BUE T
. - void SDIO_InitStruct(SDIO_InitType* . . . - - BRI AR A

SDIO g5 RATaE1k SDIO. InitStruct) void SDIO_InitStruct(SDIO_InitType* InitStruct) & N32GA5x Z51: OX00~OXFF

N32H47x_48x %%1: 0x00~0x1FF
it Il 28 . . . .
gzg SDIO G2ty void SDIO_EnableClock(FunctionalState Cmd) void SDIO_EnableClock(FunctionalState Cmd) = e
1

fic & SDIO i void SDIO_SetPower(uint32_t SDIO_PowerState) void SDIO_SetPower(uint32_t PowerState) = I
G IERNEE
N32G45x %7%1: 0x00. 0x02.
0x03

SRECA T EEBIRS uint32_t SDIO_GetPower(void) uint32_t SDIO_GetPower(void) & N32H47x_48x Z%1:
SDIO_POWER_OFF
SDIO_POWER_UP
SDIO_POWER_ON

. , . : , . : % 1 MMASEH AL
" void SDIO_Configint(uint32_t SDIO_IT, void SDIO_Configint(uint32_t Int, FunctionalState _— R

AiCHE SDIO il FunctionalState Cmd) Cmd) = N32HATX_48x I Ff
SDIO_INT_CEATAF

Ja /25 DMA void SDIO_DMACmd(FunctionalState Cmd) void SDIO_DMACmd(FunctionalState Cmd) & ¥

NUN void SDIO_SendCmd(SDIO_CmdInitType* void SDIO_SendCmd(SDIO_CmdInitType* g
Kkt SDIO_CmdInitStruct) CmdInitStruct) = x
1 H 1 * 1 1 1 *
A LRIV AL, void SDIO_InitCmdStruct(SDIO_CmdInitType void SDIO_InitCmdStruct(SDIO_CmdInitType B %
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He Y 1 YAi%s
Zgi@gg}wﬁ FRZH] uint8_t SDIO_GetCmdResp(void) uint8_t SDIO_GetCmdResp(void) = I
SREL_F B R | uint32_t SDIO_GetResp(uint32_t SDIO_RESP) uint32_t SDIO_GetResp(uint32_t SDIO_RESP) 2 ¥
B B HE L i 2 | void SDIO_ConfigData(SDIO_DatalnitType* void SDIO_ConfigData(SDIO_DatalnitType* o %
pea ] SDIO_DatalnitStruct) DatalnitStruct) =
i HE L K (T 0 void SDIO_InitDataStruct(SDIO_DatalnitType* void SDIO_InitDataStruct(SDIO_DatalnitType* g
A sty llate SDIO_DatalnitStruct) SDIO_DatalnitStruct) = x
- TR
%Z*Emm%%ﬁ uint32_t SDI1O_GetDataCountValue(void) uint32_t SDIO_GetDataCountValue(void) J 5 "
=
— e
ig;%q& FIFO B uint32_t SDIO_ReadData(void) uint32_t SDIO_ReadData(void) & .
EYN 1) 2 32 . . . . . .
l‘jl %ﬁﬁ? ik void SDIO_WriteData(uint32_t Data) void SDIO_WriteData(uint32_t Data) = o
TGS NS | . . . . . B
{1 FIFO ¥fiz =24 uint32_t SDIO_GetFifoCounter(void) uint32_t SDIO_GetFifoCounter(void) & ¥c
B S5 Rr TRe void SDIO_EnableReadWait(FunctionalState Cmd) | void SDIO_EnableReadWait(FunctionalState Cmd) 2 T
N32H47x_48x RFIHF53 NP
GIE LR void SDIO_DisableReadWait(FunctionalState Cmd - w5 H
FHRIP LRSS - ( ) H void SDIO_StopReadWait(void)
void SDIO_StartReadWait(void)
{22 | at gt - void SDIO_StopReadWait(void) o N32H47x_48x ZFIHi i of £
AR GIE S X - void SDIO_StartReadWait(void) % N32H47x_48x Z 5151 1 ok £
S A g void SDIO_EnableSdioReadWaitMode(uint32_t void SDIO_EnableReadWaitMode(uint32_t o
RO B D B SDIO_ReadWaitMode) ReadWaitMode) = x
il SD 1/0 Kk \cl:(;rl]c;)SDIO_EnabIeSd|oOperat|on(FunctlonaIState \c/:(:]!](é)SDIO_EnabIeSd|oOperat|on(Funct|onaIState B %
B SD I/O Ef¥fr | void SDIO_EnableSendSdioSuspend(FunctionalState | void SDIO_EnableSendSdioSuspend(FunctionalState o *
ZS Cmd) Ccmd) =
void void
e & a2 e fE 5 SDIO_EnableCommandCompletion(FunctionalState | SDIO_EnableCommandCompletion(FunctionalState = J
Cmd) Cmd)
_ L N _ L
%Ei CE-ATA Bt void SDIO_EnableCEATAInt(FunctionalState Cmd) | - 5 T%SZHMX—%X A3 CE-ATA
fii & CE-ATA fir % void SDIO_EnableSendCEATA(FunctionalState i - N32H47x_48x 137 ¥ CE-ATA #%
Rk Cmd) @ %
WA HAHRA:
FREL SDIO WRA#FrE | FlagStatus SDIO_GetFlag(uint32_t SDIO_FLAG) FlagStatus SDIO_GetFlag(uint32_t Flag) & N32H47x_48x ZHIAN K FE
SDIO_FLAG_CEATAF
WMANSHAHZ:
FKEL SDIO FFliARE | INTStatus SDIO_GetIntStatus(uint32_t SDIO_IT) INTStatus SDIO_GetIntStatus(uint32_t Int) = N32H47x_48x Z A FF

SDIO_INT_CEATAF
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NS HAH A
& SDIO WRA#FE | void SDIO_CIrFlag(uint32_t SDIO_FLAG) void SDIO_ClrFlag(uint32_t FlagClr) FD N32H47x_48x R AR Ff
SDIO_FLAG_CEATAF
1% SDIO thlik7& | void SDIO_ClrintPendingBit(uint32_t SDIO_IT) - % ggfgfgrﬁig RIVEIEE
Ty - .
gﬁ; SIFFKMRL | ﬂ:ﬂggﬁ il?g:’Ou_iﬁtrgg_stht(i)rrr;[eRoejgonsel(u|nt8_t Cmd, % N32HATx_d8x 25174 B4
gﬁgéﬁ%ﬁﬂi R3 | 3:223:; 'SD\IZr)Q;)O_CmdShortResponse3(uint8_t Cmd, = N32HATx_48x Z 51 0 M
iﬁgé\%‘?ftﬁﬂ R2 | ﬂ:gggi 'SA%I)O_CmdLongResponseZ(uintS_t Cmd, % N32HATx_d8x 25174 sk
Z,;g CMD16 Jf3RHL | Léilr;tgkzs_itzi;DIO_CmdBIockLength(uint32_t 7 N32HA7x_48x 2 5137 i 4
Zﬁﬁ CMD23 JF3REL | uint32_t SDIO_CmdBlockCount(uint32_t BlockCnt) i N32H47x_48x Z 51351 1 ok £
Z)—éé CMD17 Jf3RHL | l;{i:;gi_dtdiDIO_CdeeadSingIeBlock(uint32_t % N32HATX_48x % 5554
Z,;g CMD18 Jf3RHL | LFJeien;S’ZA_dt;DIO_CdeeadMultiBIock(uintSZ_t = N32HATX_48x 251 17 10 5
Zygé CMD24 JF3RHEL | 3:/???62’&;33IO_CderiteSingleBIock(uint32_t % N32HATx_48x %5137 14 i
Zygé CMD25 JF3RHL | tjl\i/r;??e%(tjg)DIO_CderiteMuItiBIock(uintSZ_t % N32HA7x_48x 2 51l 1 4
:yr;g CMD32 Jf3RIL | gltg:iiatd )SDIO_CmdSDEraseStartAdd(uint32_t % N32HATx_48x 25137 1 i
Zygé CMD33 JF3RHL | téir?;szd_dt)SDIO_CmdSDEraseEndAdd(uint32_t = N32H47x_48x 51578 ke
:;g% CMD35 Jf3kHL | gltr;iiatd )SDIO_CderaseStartAdd(uint32_t % N32HATx_48x 2 51l 1 g 4
z;éé CMD36 Jf3kH | uint32_t SDIO_CmdEraseEndAdd(uint32_t EndAdd) & N32H47x_48x ZFHi i if £
Zﬁﬁ CMD38 Jf3kHL | uint32_t SDIO_CmdErase(void) FR N32H47x_48x 51 ok 1
:y@té CMD42 Ff3RHL | uint32_t SDIO_CmdLockUnlock(uint32_t arg) 5 N32H47x_48x Z5IHTHE pR 4L
z;g CMD12 I | uint32_t SDIO_CmdStopTransfer(void) % N32H47x_48x ZFHiE ik £
Z;éaé CMD7 Jf3RHL | uint32_t SDIO_CmdSelDesel(uint16_t RCA) 7 N32H47x_48x Z 51 ok 1
Z;éé CMDO JF3RHL | uint32_t SDIO_CmdGoldleState(void) i N32H47x_48x Z 5113 ok £
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N

N

z;g CMD8 JF 3 uint32_t SDIO_CmdOperCond(void) & N32H47x_48x Z 31 iR 1
Zﬁﬁ CMD55 H-3REX uint32_t SDIO_CmdAppCommand(uint32_t Arg) 4 N32H47x_48x 7 51351 ok %
iﬁgCMDM FF3R /Li‘i:gfz_t SDIO_CmdAppOperCommand(uint32_t = N32HATX_48x ZFIH ke
z;g ACMDS JF4RL uint32_t SDIO_CmdBusWidth(uint32_t BusWidth) & N32H47x_48x Z 5B ik £
§§§FECMD51 R uint32_t SDIO_CmdSendSCR(void) % | N32H4TX_d8x R EAL
Zjég CMD2 F5RA uint32_t SDIO_CmdAlISendCID(void) 4 N32H47x_48x Z 5 ofi £
Z%zé CMD10 H:3kH uint32_t SDIO_CmdSendCID(uint16_t RCA) % N32H47x_48x Z 738 iR 41
:;ég CMD9 F£3RHX uint32_t SDIO_CmdSendCSD(uint16_t RCA) e N32H47x_48x ZFIHi i ofi £
K% CMD3 % SD . . .
IR RCA uint32_t SDIO_CmdSetRel Add(uint16_t *pRCA) A N32H47x_48x Z 511 bk 41
iﬁ;ﬁ?@éﬁ MMC uint32_t SDIO_CmdSetRel AddMmc(uint16_t RCA) & N32H47x_48x 7 511 ok %
:Eg CMD13 H:3jHL uint32_t SDIO_CmdSendStatus(uint32_t Arg) e N32H47x_48x ZFHi i ofi £
gliﬁ gcwlms FE3K uint32_t SDIO_CmdStatusRegister(void) & N32H47x_48x 7 51351 14 ok £
Zyréé CMD1 3R uint32_t SDIO_CmdOpCondition(uint32_t Arg) & N32H47x_48x 5133 ph 41
:Eé CMD6 F£3RHX uint32_t SDIO_CmdSwitch(uint32_t Arg) 75 N32H47x_48x ZFHi i of £
Zjég CMD8 JF 3R uint32_t SDIO_CmdSendEXTCSD(uint32_t Arg) & N32H47x_48x Z 51 ph 41
iﬁl R1 M SRR Ejriirgrt]f:;iai)SDIO_GetCdeespl(uint8_t Cmd, uint32_t = N32HATX_48x % 5% 54
iﬂl R2 MR R uint32_t SDIO_GetCmdResp2(void) % N32H47x_48x ZFHi i if £
%Eﬁ R3 WIRZE AR uint32_t SDIO_GetCmdResp3(void) 7 N32H47x_48x Z 51 ok 41
i;ztﬂl R6 M B £ 1R %nésczg; SDIO_GetCmdResp6(uint8_t Cmd, uint16_t = N32HATX_48x % FIHH 55
IR R WARZER R uint32_t SDIO_GetCmdResp7(void) i N32H47x_48x ZFHiE ik £
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Fan >33 kb
j;ﬁi i(iM DO Jikt | static uint32_t SDIO_GetCmdError(void) ‘ FD ‘ N32H47x_48x ZFIHi i ik £
43.14FDCAN

N32H47x_48x % 5I|FDCANKH 445 4150 11898-1:2015kr#E, SZHFCAN 2.0A/B5CAN FDHMY, F 34 AEISObRE fIBosch i . X} N N32G45x £ ¥
[FICANREH, HSZRFCAN 2.0A/B.

P Z SRR, TEEEN, EAREEM SR T e MHNES 3SR F I FDCANEELES 7, L& SDKH [FDCANGIFE.
74, FDCAN SO A, ¥ WA - F 0k i GPIOR H b i) 52 I Dh Re ik

4.3.151IWDG

IWDGH:H = B2 2 U
1. N32G45x I CHrk4E, N32HATX 48X STHrik s,

2. IWDG B8y LSI, N32G45x LSI B4 45% N 40KHz, f/NE AR 0.0ms, N32HA47x_48x LSI B #4555 32KHz, fe/NE LR [E]
0.125ms, Ft AT 225 3 iH SR I

TR IEN32GA5X R FIFINI2HATX_48X R HIAEIWDGHLIR K IRBN AP R T L3R, Bk a).cf.hsCifE, S ARS8 A IWD G HL SR 3l AP BR £ 7T DAAK
PN R e, MBI T B, VRS S S T

APl 7R API &
API #i} EZRUY
ik N32G45x 25 N32H47x_48x R%l B 7L
] IWDG_PREDIV 1
:%V%G RELK/ “f*ﬁ%’%é void IWDG_WriteConfig(uint16_t void IWDG_WriteConfig(IWDOG_WRITE_CONFIG on
g TR \WDG_WriteAccess) IWDG_WriteAccess) =
WEIKF) IWDG K& | void IWDG_SetPrescalerDiv(uint8_t . o o
A T IWDG_Prescaler) void IWDG_SetPrescalerDiv(uint8_t IWDG_Prescaler) e I
P E IWDG H R E void IWDG_CntReload(uint16_t Reload) void IWDG_CntReload(uint16_t Reload) 2 T
HEEYF AT IE . . . :
S b L Sk 1 void IWDG_ReloadKey(void void IWDG_ReloadKey(void =
LA S - yvoieh - yvord) ol
f#igE IWDG void IWDG_Enable(void) void IWDG_Enable(void) = I
IWDG 45 Be/2E RE - void IWDG_Freeze_Enable(FunctionalState Cmd) % N32G45x RFITLIt API
NI FlagStatus IWDG_GetStatus(uint16_t FlagStatus IWDG_GetStatus(IWDG_STATUS_FLAG

o an — — — ! - =)

IWDG PR3 IWDG_FLAG) IWDG FLAG) SR
52 E RBAR R 5 A ) NSING TECHNOLOGIES INC.
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4.3.16WWDG

WWDGHEH F 2 4
1. N32G45x & B A 7bit, N32H47x_48x & 11 A 14bit;

2. WWDG I8N APB1/4096, N32G45x APBL I K 36MHz, fx/INE A7 A1 0.113ms, N32HA47x_48x 4 £ 4y 240MHz I, APBL I 4
BIF N 120MHz, fe/NE AL 8] 0.0341ms, T DL A5 B 8 E 5 6 E

TR AN32G45x R B HIN32HATX_48x I FEWWDGHL R I KA APIR HO Lh 3%, B iRz .o . hol b e, B FHACRS U FH WWD G HL UK 5 AP ek 25 7]
DRI TR MM e, & OB ZEE e, EEES% A5 Fit

APl 7R API &
AP #iiR ZRUE
N32G45x &5 N32H47x_48x &l B LY
247 WWDG void WWDG_Delnit(void) void WWDG_Delnit(void) = G
B WWDG IK5h I 4 void WWDG_SetPrescalerDiv(uint32_t void WWDG_SetPrescalerDiv(uint32_t . *
T T 45 45 IR WWDG_Prescaler) WWDG_Prescaler) =
[ . . . . : , N32G45x fii \MA Ay Thit,
L 23 AN
WEHIE void WWDG_SetWValue(uint8_t WindowValue) void WWDG_SetWValue(uintl6_t WindowValue) i N32G47x_48x 4 A {4 14bit
H J-"]] H *
\,é\b/WDG BERTIR AR £ void WWDG_Enablelnt(void) void WWDG_Enablelnt(void) 2 7
<
N . . . . N32G45x fii N E A 7hit,
AN
WE T HERE void WWDG_SetCnt(uint8_t Counter) void WWDG_SetCnt(uint16_t Counter) iR N32GA7x_48x Hi MEH 14bit
. . . . N32G45x ¥t N8y Thit,
PN A~
{52 WWDG void WWDG_Enable(uint8_t Counter) void WWDG_Enable(uint16_t Counter) b N32GA7x_48x Hi MEH 14bit
foa H J-"]] H
iﬁiﬁ *\%VLVDG HERTIE FlagStatus WWDG_GetEWINTF(void) FlagStatus WWDG_GetEWINTF(void) 2 7
yE H. *A]] H
*;‘ﬁ *\éviVDG HERIRE void WWDG_CIrEWINTF(void) void WWDG_CIrEWINTF(void) 2 p
YANVIARY
53 B REARBKHHMRAT NSING TECHNOLOGIES INC.
Hutik: RN R L X B AL X R R 109 5 [H [ B A K
Hii%: +86-755-86309900 fEF.: +86-755-86169100

R4k https://www.nsingtech.com Hl%i: 518057



ay,
%) BRI

www.nhsingtech.com

43.17FLASH
N RAEN32GASX R FIMINS2HATX_48x R EFLASHIE B I EXSIAPI & Bt LU 3%, B #dkaf.c/ hxcfbia, BN I FLASHAR SR IXZ AP & H ] L
RIS R AU k.
APl &R APl &
API #iR ZitH
N32G45x %) N32H47x_48x £ %) B, UL
Latency W & void FLASH_SetLatency(uint32_t FLASH_Latency) | void FLASH_SetLatency(uint32_t FLASH_Latency) = HH S
- - - - - - FLASH_LATENCY 5
Latency 3RHL - uint8_t FLASH_GetLatency(void) & 4 R
= v void FLASH_PrefetchBufSet(uint32_t . . .
THEL buffer 15 & FLASH PrefetchBuf) void FLASH_PrefetchBufSet(uint32_t FLASH_PrefetchBuf) oy ¥
Icache &7 void FLASH_iCacheRST(void) void FLASH_iCacheRST(void) & G
Icache % & void FLASH_iCacheCmd(uint32_t FLASH_iCache) | void FLASH_iCacheCmd(uint32_t FLASH_iCache) = o
FLASH #af2f%301% | void FLASH_SetSMPSEL Status(uint32_t i - UL
5 FLASH_smpsel) =
FLASH fig 4 void FLASH_Unlock(void) void FLASH_Unlock(void) = G
FLASH % void FLASH_Lock(void) void FLASH_Lock(void) = I
FLASH #IR3& i FlagStatus Flash_GetLockStatus(void) 5 BT R
T T AR - void Option_Bytes_Unlock(void) i i R A
priyiE= A vl e} ) void Option_Bytes_Lock(void) & T BRI
I BURES - FlagStatus OB_GetLockStatus(void) % B R L
FLASH_STS FLASH_EraseOnePage(uint32_t FLASH_STS FLASH_EraseOnePage(uint32_t o
T — - — — - — T .
FLASH U Page_Address) Page_Address) = JUK/b: 2KB—8KB
FLASH 4 FLASH_STS FLASH_MassErase(void) FLASH_STS FLASH_MassErase(void) B I
FLASH % FLASH_STS FLASH_ProgramWord(uint32_t FLASH_STS FLASH_ProgramdoubleWord(uint32_t - RSO AE, T
- Address, uint32_t Data) address, uint32_t data0,uint32_t datal) = L[] B NP Word il
oI
gASH ROW %l | void FLASH_RowProgramSet(FunctionalState Cmd) & B pR AL
X 15,2 . . . .
;%LW:;%E':' ROW BBl | void FLASH_RowProgramAreaSet(FunctionalState Cmd) o ST o B
FLASH_STS FLASH_RowProgram(uint32_t address, . "
Zp - — — — AN BE 13
FLASH ROW %if? uint32_t row_num, uint32_t *data) H HH R
T B FLASH_STS FLASH_EraseOB(void) FLASH_STS FLASH_EraseOB(void) = y
. FLASH_STS FLASH_ProgramOB_RUDD(uint32_t
BT X FLASH_STS FLASH_ProgramOBData(uint32_t option_byte_rpd1, uint32_t option_byte_iwdg, uint32_t &
Address, uint32_t Data) -
option_byte stop,\
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uint32_t
option_byte_stdby, uint32_t option_byte_iwdg_stop,
uint32_t option_byte_iwdg_stdby,\
uint32_t
option_byte_iwdg_sleep, uint32_t option_byte data0,
uint32_t option_byte datal)
FLASH_STS FLASH_EnWriteProtection(uint32_t FLASH_STS FLASH_EnWriteProtection(uint32_t B
FLASH_Pages) FLASH_Pages) e T 2 4 [ G P R
FLASH_STS FLASH_ProgramOB_RU2U3(uint32_t A i’ﬁﬁ%ﬁ R
. ! ; . K, #ilSH Demo HfE{E
option_byte_rpd2, uint32_t option_byte2_nBOOTO, uint32_t &
FLASH_STS FLASH_ConfigUserOB(uint16_t option_byte2_nBOOTL)\ -
i i — P
gg—g\fr’gg\f)"”tle—t OB_STOP, uint16_t option_byte2_nSWBOOTO, uint32. t g
- option_byte2_FlashBoot, \
uint32_t
option_byte2_BOR, uint32_t option_hyte3 NRST)
) FLASH_STS FLASH_ProgramOB_CCMSRAM(uint32_t o
option_byte CCMSRAM) H
FLASH L1 #8471 | FLASH_STS FLASH_STS FLASH_ReadOutProtectionL1(FunctionalState . *
B FLASH_ReadOutProtectionL1(FunctionalState Cmd) | Cmd) =
FLASH L2 SfR/## | FLASH_STS FLASH_STS o *
fe FLASH_ReadOutProtectionL2_ENABLE(void) FLASH_ReadOutProtectionL2_ENABLE(void) =
SREGE T X
iféﬁ jﬁf x uint32_t FLASH_GetUserOB(void) uint32_t FLASH_GetUserOB(void) 2 | E
\7BX
SREGE T X .
fjfé;iz j;gj X - FlagStatus FLASH_GetUser2(uint32_t option_byte_bit) & BT R
R A% T X - . . . N
ffi%ojgjf X uint32_t FLASH_GetOptionBytes_Data0(void) 5| wimEm s
SH I T 5 [X -
gfffﬁ;; X uint32_t FLASH_GetOptionBytes_Datal(void) 5| mimEK
ﬁi& FLASH 524" uint32_t FLASH_GetWriteProtectionSTS(void) uint32_t FLASH_GetWriteProtectionSTS(void) = ¥c
FREEEARY L1IRA | FlagStatus FLASH_GetReadOutProtectionSTS(void) | FlagStatus FLASH_GetReadOutProtectionSTS(void) = ¥
ST N N FlagStatus . .
SRR L2 RS FLASH_GetReadOutProtection 25TS(void) FlagStatus FLASH_GetReadOutProtectionL.2STS(void) £ ¥
FREUTEL buffer JRZS | FlagStatus FLASH_GetPrefetchBufSTS(void) FlagStatus FLASH_GetPrefetchBufSTS(void) = c
AN Y =Ea=]
i@m FLASH % FLASH_SMPSEL FLASH_GetSMPSELStatus(void) | - 3 AT
FLASH IT ERROR—FLAS
. N . . H_INT_ERR
FLASH e 8 void FLASH_INTConfig(uint32_t FLASH_INT, void FLASH_INTConfig(uint32_t FLASH_INT, B %{ifgiﬂl
. . iRe = :
FunctionalState Cmd) FunctionalState Cmd) FLASH_INT ECC1
FLASH_INT_JS
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FLASH_INT_ECC2
FLASH_INT_DECC
FLASH_INT_RPADD

FKEL FLASH E&b5

FlagStatus FLASH_GetFlagSTS(uint32_t
FLASH_FLAG)

FlagStatus FLASH_GetFlagSTS(uint32_t FLASH_FLAG)

Fo

iS4
FLASH_FLAG_ECC1ERR
FLASH_FLAG_RDKEYERR
FLASH_FLAG_RDXKEYER
R
FLASH_FLAG_NRDXKEYE
N

FLASH_FLAG_JSERR
FLASH_FLAG_RTPKEYER
R

FLASH_FLAG_ECC2ERR
FLASH_FLAG_DECCRDF
FLASH_FLAG_DECCERR
FLASH_FLAG_FWORDF
FLASH FLAG_RPADDERR

I FLASH IR

void FLASH_ClearFlag(uint32_t FLASH_FLAG)

void FLASH_ClearFlag(uint32_t FLASH_FLAG)

Fm

S
FLASH_FLAG_ECC1ERR
FLASH_FLAG_JSERR
FLASH_FLAG_RTPKEYER
R

FLASH_FLAG_ECC2ERR
FLASH_FLAG_DECCRDF
FLASH_FLAG_DECCERR
FLASH FLAG_RPADDERR

FREL FLASH R 7S

FLASH_STS FLASH_GetSTS(void)

FLASH_STS FLASH_GetSTS(void)

Fm

x

sEfk F|ASH #/E5E
5%

FLASH_STS FLASH_WaitForLastOpt(uint32_t
Timeout)

FLASH_STS FLASH_WaitForLastOpt(uint32_t Timeout)

WS-

RowProgramTimeout

CCM k&

void CCM_EnWriteProtection(uint32_t CCM_Pages)

oi| @m

I R K

IREL CCM 5 {RIIR
&

uint32_t CCM_GetWriteProtectionSTS(void)

o

I R K

CCM 2 [t

void CCM_Earse_Unlock(void)

I R K

CCM #Fp{tfE

void CCM_EarseEN(void)

I e K

SR CCM 2 BRARA

FlagStatus CCM_EarseSTS(void)

T R K

CCM #ixfic &

void CCM_ModeSet(FunctionalState Cmd)

o | T | oY | T

I R K

XSPI fif 2 Hh ki ]
WE

void XSPI_DESRangeSet(uint32_t start_add,uint32_t
end_add)

oA

T pR K

FEMC fif 2 Hh ks [
WE

void FEMC_DESRangeSet(uint32_t start_add,uint32_t
end_add)

o

T R K

56 E REARR AR AR NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R 109 5 [ [ B AR K
i +86-755-86309900 {5 H: +86-755-86169100
R4k https://www.nsingtech.com Hl%i: 518057



ay,
%) BRI

www.nhsingtech.com

ﬁ;i”;%"c Lt void RTP_DESKeySet(uint32_t* DES_key) T | HmE
IRHURE KEY 52 Uint32_t GetRTP_DESKeyWnum(void) & | wmEs
==X

JTAG H O HE void Jtag_SealSet(FunctionalState Cmd) 5 B R £

Ty

g&m{mc%ﬁu void XSPI_FEMC_DESSet(FunctionalState Cmd) T | FmE
g% ;SP” FEMC fc uint32_t Get_XFUID(void) | EEK
AL CCM il B il uint32_t Get_CCMUID(void) P e

T EEN32HA7X_48x R 5 TEFLASHEEE [ “OptionByte config” i TAEAXAY, X3 T 15 S FE 1 75 ZE o AT FLASHAR 8

BRIEITT,  foeJa MR U FH A IO 4 2 A5 R SO0 46300 19 X 38 EAT 2 5 -
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int main{weid)

FLASH_STS state_value:

#% DSAET Init */
log_imiwi):

log_infe(™"\nOption Byte configure Test start!\rin"):
/% Unlocks the FLASH Program Erase Comtrollex */
FLASH Unlocki):

/% Unlocks the Option Byte Program Erase Contzollex */
Option Bytes Unlocki):

/% Erase Option Eytce page *

state_value = FLASH Ezase0B():

if{sbate_wvalue = FLASH EOP)
[

/% Start Option Byte program 4/

/% Disable read protectiom L1 &)

state_value = FLASE Program0E_RUDD(FLASE_CE_MDEL_DISABLE, FLASH_CE IWDG_SOFTWANE, FLARE CE_STOE WOEST,
FLASH (B_STOEY WORST, FLASE OB_IWDG_STOF_NOERZ, FLASH COB_IWDS_STDEY_NOERZ,)
FLARE (B_IWDG_SLEEE MOFRZ, 055, (xAR) s

ifi{state_value = FLASH EQP)
i

state_value = FLASH EnWriteProtection (FLASE WRE_Pages3Zto2l):

else
[

no proce:

1

ifi{state_value =— FLASH EOP)
[

state_value = FLASH ProgramOE U202 (FLASH OF_RDEZ DISAELE,FLASH_OEZ_WBOOT(_SET, FLASH_CEZ WEOOTL_SET,)
FLASH_CBZ KSWBOOTU_SET, FELASE_OBZ_FLASHEOCT_SET, lucll, 0xl0) -

/¥ no processiy

1

if(state value == FLASH EOF)
[

state value = FLASH ProgramOF_CCMSRAM(CCMSBAM RST WEBASE) :

1
else

[

no processd )
1
ifi{state_value = FLASH EOP)
[
log_info{"Option Byte configuze OK!\zin"™):
1
else
[
log_info{"Option Byte configure failed!\z\n"):
1
1
else
[
log_info("Option Byte erase failed!\r\n"):
1

while (1)
[
1
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4.3.18MISC
R AENI2GA5X R FIAINI2HATX_48X Z FIIAEmiscHLER [ IR SIAP IR BN ELR, B Hegiksl.c . hac b Ja, RIS I I miscR B SR A AP & H0 T AR
R
R 5
APL g N32G45x &%) TR N32H47x_48x 271 %Figt ERUY

NVIC 46 2840 41 \lil()\i/dlcl:\l_\F/)Iri((‘,)_ri)r/ig;ng)roupConfig(uint32_t \lilcii/dlcl:\l_\;:ri(;_ri)r/ig:gﬁs)roupConfig(uint32_t B =

HT R e R E void NVIC_Init(NVIC_InitType* NVIC_InitStruct) | void NVIC_Init(NVIC_InitType* NVIC_InitStruct) 2 T

R B E KRI/ ollcl:\l_\\//l gszS:lg\,/S?r:??gftbloe#Jsi :tt)32_t \ljlorll?3’2\l_\: I(g:f_fSS;t)VectorTable(uint32_t NVIC_VectTab, B on

AR | SaC St O SOOI Loworetio® | |

Systick I 4B & \SI())/ISqI' ;Scyks_'l'glz_kizgcl)_ulfcsec;urceConfig(uint32_t \S/?/!sql' iyksj'ci:(lz_k}zgcl)_uljcsec;urceConfig(uint32_t B %

N32G45x % 41| 5N32H4A7x_48x R 5 fEmisciF bk B Th it — 5, 7 LAE BB Hufdi .

4.3.19USART

2R /&N32G45x R 51 FIN32HATX_48x R HTEUSARTALE I IX S APIRR B te 3, B gk sh .o/ i, N ARSI F USART AL HBK 5 API & 5 AT DA
WIE T #e B e, HAPUSARTXSE 2 B Ui Bl 4 — NUART4—USART4, FIEUARTS.

API &FR API 2
API #iiR ERUiH
% N32G45x &%) N32H47x_48x &%) B AU
USART & i1 void USART_Delnit(USART_Module* USARTX) void USART_Delnit(USART_Module* USARTX) 2 ¥
BaudRate fz A {H H
USART ¥J# L, void USART_Init(USART_Module* USARTX, void USART_Init(USART_Module* USARTX, o 1.5M—15M
H USART _InitType* USART_InitStruct) USART _InitType* USART_InitStruct) = i OverSampling it & %1
USART #5414 | void USART_StructInit(USART _InitType* void USART _Structlnit(USART _InitType* . " . N
= - = - ; %
n USART _InitStruct) USART _InitStruct) & | B OverSampling Ke & 2%
A s void USART_ClockInit(USART_Module* USARTX, | void USART_ClockInit(tUSART_Module* USARTX, o
USART INEIHIU | JSART ClockinitType* USART ClocklnitStruct) | USART ClockInitType* USART ClockinitStruct) £k
A o void . . . -
%S;ZT REHEHIE | USART Clockstructinit(USART ClockinitType* ‘G‘gigﬁﬁ&ﬁ:}‘}fgﬁg&‘)’t'”'t(USART—C'OC"'”'tType ® | xE
VI USART_ClocklInitStruct) -
" 2 void USART_Enable(USART_Module* USARTX, void USART_Enable(USART_Module* USARTX, o
USART B FunctionalState Cmd) FunctionalState Cmd) = x
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B
USART_INT_RTOE
: . USART_INT_TXFTE
void USART_ConfigInt(USART_Module* . , — o
" .= - - void USART_ConfigInt(USART_Module* USARTX, o USART_INT_RXFTE
USART HWiic & USARTX, uint32_t USART_INT, FunctionalState Uint32_t USART INT, FunctionalState Cmd) & USART INT RXFEE
Cmd) —
USART_INT_TXFEE
USART_INT_RXFFE
USART_INT_TXFFE
H *
USART DMA i b"gi;’?ﬁﬁ—égaf’[‘i?,ﬁ"FfT(UDSQ,FiE—eM°d“'e void USART_EnableDMA(USART Module* USARTX, . %
Functions ~ - g uint32_t USART_DMAReq, FunctionalState Cmd) =
unctionalState Cmd)
USART % filtihi- % | void USART_SetAddr(USART_Module* USARTX, | void USART_SetAddr(USART_Module* USARTX, uint8_t o %
= uint8_t USART_Addr) USART_Addr) =
il H L VOId - - *
éSART REEBGAEE | JSART ConfigWakeUpMode(USART Module® ‘L’J"S'igifﬁn—tgg”tf'g\s’\fg‘;umﬁgs(uﬁgdi;—“ﬂ°d“'e 2| x
USARTX, uint32_t USART WakeUpMode) : — - P
USART #5300 | void USART_EnableRcvWakeUp(USART _Module* | void USART_EnableRcvWakeUp(USART_Module* o %
g5 B USARTYX, FunctionalState Cmd) USARTX, FunctionalState Cmd) e
void .
25 i i . void
uﬁs;g E!_IN 25 PR gngJgggrg;gI;Jli'r:ltggef:kf’e‘ec“-ength(USART—M° USART_ConfigLINBreakDetectLength(USART Module* 2 | E
& 1 - H
USART LINBreakDetectlength) USARTX, uint32_t USART_LINBreakDetectLength)
LIN K i void USART_EnableLIN(USART_Module* void USART_EnableLIN(USART_Module* USARTX, o %
* USARTX, FunctionalState Cmd) FunctionalState Cmd) =
R void USART_SendData(USART_Module* void USART_SendData(USART_Module* USARTX, o on
USARTX, uint32_t Data) uint32_t Data) =
1 1 *
UK “U'Qfé—TtxgjSART—RECE"’ED“&(USART—MOd“'e uint32_t USART ReceiveData(USART Module* USARTX) | & | &
1 *
R ‘Gos'igfgm—se”dBreak(USART—MOd“'e void USART_SendBreak(USART Module* USARTX) 2 | %
W void USART_SetGuardTime(USART_Module* void USART_SetGuardTime(USART_Module* USARTX, o
PRI T 62 USARTY, uint8_t USART GuardTime) uint8_t USART GuardTime) ® |k
P A void USART_SetPrescaler(USART_Module* void USART_SetPrescaler(USART_Module* USARTX, o
ARG BB USARTX, uint8_t USART_Prescaler) uint8_t USART_Prescaler) = e
N OR TN void USART_EnableSmartCard(USART_Module* void USART_EnableSmartCard(USART_Module* o
HiERBGARE USARTX, FunctionalState Cmd) USARTYX, FunctionalState Cmd) = x
void f *
4 NACK % | USART SetSmartCardNACK(USART Module* b‘gigﬁfﬁﬁfgﬁ':gtﬁzrgm)cK(USART—MOd”'e | E
USARTX, FunctionalState Cmd) !
USART XU T | void USART_EnableHalfDuplex(USART _Module* | void USART_EnableHalfDuplex(USART_Module* . %
wHE USARTX, FunctionalState Cmd) USARTX, FunctionalState Cmd) =
y gar void USART_ConfigirDAMode(USART_Module* void USART_ConfigirDAMode(USART_Module* o
ELOPIFERLA B USARTX, uint32_t USART_IrDAMode) USARTX, uint32_t USART_IrDAMode) = x
STAME R R void USART_EnablelIrDA(USART_Module* void USART_EnablelrDA(USART_Module* USARTX, o %
=LA USARTYX, FunctionalState Cmd) FunctionalState Cmd) =
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FREL USART JRZS

FlagStatus
USART_GetFlagStatus(USART_Module* USARTX,
uint32_t USART_FLAG)

FlagStatus USART_GetFlagStatus(USART_Module*
USARTX, uint32_t USART_FLAG)

Pl

S
USART_FLAG_FELOSE
USART_FLAG_NELOSE
USART_FLAG_PELOSE
USART_FLAG_RTO
USART_FLAG_TXFT
USART_FLAG_RXFT
USART_FLAG_RXFE
USART_FLAG_TXFE
USART_FLAG_RXFF
USART FLAG_TXFF

15 H USART IR

void USART_CIrFlag(USART_Module* USARTX,
uint32_t USART_FLAG)

void USART_CIrFlag(USART_Module* USARTX, uint32_t
USART_FLAG)

Fo

S

USART_FLAG_FELOSE
USART_FLAG_NELOSE
USART FLAG_PELOSE

& USART RTO
IR

void USART_CIrRTOFlag(USART_Module* USARTX)

iyl

T B 2

BRI WPIR 2

INTStatus USART_GetIntStatus(USART_Module*
USARTX, uint32_t USART_INT)

INTStatus USART_GetIntStatus(USART_Module*
USARTX, uint32_t USART_INT)

D

BRI SUREEAR

N32G45x It bk £ FH 340 7
W A2 75 15 8 X bR A7 2
=B

N32H47x_48x L efF X H T
TR W S A RE, A
USART_GetFlagStatus pfi%{
— A5 AL B N32G45x —
R

B
USART_INT_RTOE
USART_INT_TXFTE
USART_INT_RXFTE
USART_INT_RXFEE
USART_INT_TXFEE
USART_INT_RXFFE
USART _INT_TXFFE

5 USART JRA T

void USART_ClrIntPendingBit(USART_Module*
USARTX, uint16_t USART_INT)

o

ULk E, Ukl aeAn
USART _ClIrFlag st —3

void USART _IdleFrameSet(USART_Module*

25 R A - 7 ; % %
USART =N USARTX,FunctionalState Cmd) = B e 2
USART Sl T#: | void USART_PinSwapSet(USART_Module* = 7 494
fe USARTX,FunctionalState Cmd) = e
USART Jahdsfiifie | void USART_CfgDriverAssertTime(USART_Module* - S R
RS A i B USARTX,uint32_t Time) = HE
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USART IRz #f8 AE void USART_CfgDriverdeassertTime(USART_Module* - 0 R

AR 1 AL USARTX,uint32_t Time) = A

USART IR &1 fie void USART _DriverPolaritySet(USART_Module* - 1805 K

W 15 USARTX,FunctionalState Cmd) H A

USART IRz #4518 A void USART_DriverModeSet(USART_Module* - 0

B USARTX,FunctionalState Cmd) = e

U§ART FEF 4% % void USART_FEFDiscardSet(USART_Module* = M

FNE USARTX,FunctionalState Cmd)

USART NEF ##7% % void USART_NEFDiscardSet(USART_Module* @ A

HHNE USARTXx,FunctionalState Cmd)

USART PEF ##5 % void USART_P_EFDiscardSet(USART_ModuIe* FS 8 5

HEE USARTX,FunctionalState Cmd)

USART #ESGHET 15 void USART_RTOSet(USART_Module* - 4 5

o USARTXx,FunctionalState Cmd) H P

FRHL USART , .

TXEIFO 4 RO uint32_t USART_GetTxFIFO_Num(USART_Module = S

% USARTX)

FRHL USART _ .

RXFIFO 4 i uint32_t USART_GetRxFIFO_Num(USART_Module 7 9 5

% USARTX)

USART RxFIFO [#] void USAR_T_CngxFIFOThreshold(USART_ModuIe* 7 9 5

= USARTX,uint32_t threshold)

USART TxFIFO void USAR_T_CngxFIFOThreshoId(USART_ModuIe* 75 R

HACE USARTX,uint32_t threshold)

USART FIFO 3% 0 void USART_CIrFIFO(USART_Module* USARTX) & R B
Y -

USART FIFO =% void USART_FIFOModeSet(USART_Module* 5 0480 5

B USARTX,FunctionalState Cmd)

USART 75 bR i 8 5 void USART _ldleFrameWidthSet(USART_Module* - 4 K

wHE USARTX,uint32_t Width) = I

USART #EUSH B A void USART_CfgRTOWidth(USART_Module* - 95450 56 5

B USARTX,uint32_t Width) H e

T EEN32GA5x 251 (£) FIN32HATX_48x R4 (F5) EUSARTALER 1 “Interrupt” 7 TREACHSRT EL -
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] mainc ] n32gdsx_itc - X ] mainc ] n32h47x 4B it.c
g2 L s/ ~ 85  int main(void)
83 int main(void) 26 4
84 H{ 87 /* System Clocks Configuration */
85 /* System Clocks Configuration */ 88 RCC_Configuration();
26 RCC_Configuration(): EL)
87 a0 /* WNVIC configuration */
58 /* NVIC configuratiom */ a1 NVIC_Configuration():
59 NVIC Configuration(): 92
90 93 /* Configure the GPIO ports */
a1 /* Configure the GPIC ports */ ag GPIO_Configuration():
a2 GPIO Configuration(): a5
a3 98 /* USARTy and USARTz configuration */
a4 /* USARTvy and USARTz configuration o a7 USART_InitStructure.BaudRate = 115200:
as USART_InitStructure.BaudRate = 115200; a8 USART_InitStructure.WordLength = USART_WL_EB:
96 USART_InitStructure.WordLength = USRRT_WL_EB: a8 USART_InitStructures.S5topBits = USRRT_STPB_1:
97 USART_InitStructure.StopBits = USRRT_STPB_1; 100 USART_InitStructure.Parity = USART_PE_NG;
28 USART_InitStructure.Parity = USART_PE_NC; 101 USART InitStructure.HardwareFlowControl USART _HFCTRL NONE; 4 ey
EE USART_InitStructure.HardwarsFlowControl = USART_HFCTRL_NONE; 102 [O52RT_InitScructure.GverSampling TSART 160VER: | ﬂ;ﬂ‘iﬁﬂ%
100 USART_InitStructure.Mode = USART_MODE_RX | USART_MODE_TX; 103 USART_InitStructure.Mods = USART_MODE_RX | USART_MODE_TX;
101 104
102 /* Configure USARTy and USARTz */ 105 /* Configure USARTy and USBRTz */
103 USART Init (USARTY, &USART_InitStructure); 106 USART Init (USARTY, &USART InitStructure);
104 USART_ Init (USRRTz, &USART Init3tructure); 107 USART_ Init (USRRTz, &USART Init3tructure);
105 108
106 /* Enable USARTy Receive and Transmit interrupts */ 109 /* Enable USARTy Receive and Transmit interrupts */
107 USART_ConfigInt (USARTy, USART_INT_RXDME, ENABLE): 110 USART_ConfigInt (USARTy, USART_INT_RXDME,ENAELE)
108 USART_ConfigInt (USARTy, USART_INT_TXDE, ENABLE): 111 USART_ConfigInt (USARTy, USART_INT_TXDE, ENABLE) :
108 112
110 /* Enable USARTz Receive and Transmit interrupts */ 113 /* Enable USARTz Receive and Transmit interrupts */
111 USART_ConfigInt (USARTz, USART_INT_RXDHE, ENABLE);: 114 USART_Configlnt (USARTz, USART_INT_RXDNE,ENABLE);
112 USART_ConfigInt (USARTz, USART_INT_TXDE, ENABLE); 115 USART_ConfigInt (USARTz, USART_INT_TXDE,ENABLE) ;
113 116
114 /* Enable the USARTy and USARTz */ 117 /* Enable the USARTy and USERTz */
115 USART Enable (USARTy, ENASLE); 118 USART Enable (USARTy, ENASLE);
116 USART_Enable (USARTz, ENRELE); 118 USART_Enable (USARTz, ENRELE);
117 120
118 /* Wait until end of transmission from USARTy to USERTz */ 121 /* Wait until end of transmission from USERTy to USERTz */
115 while (RxCounter2 < RxBufferSizel) 122 while (RxCounter2 < RxBufferSizel)
1204 { 123 {
121 } 124 }
122 L3 i
123 /* Wait until end of transmission from USARTz to USARTY */ 126 /* Wait until end of transmission from USARTz to USARTY */
124 while (RxCounterl < RxBufferSizel) 127 while (RxCounterl < RxBufferSizel)
125 [ { 128 ET] {
126 [IJ } w 129 i3
< > <
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_] mainc ] n32g45x itc _] mainc ] n32h47x 48x itc -
133 Add here the Interrupt Handler for the used peripheral (s) (PPP), for the 172
134 avi ble p interrupt handler's name please refer to the startup */ 173 O/ #+
135 file (start 45x.8) 174
136 SRR A AR AR AR AR A AR AR R AR AR AR AR AR AR A AR AR A AR AT AR AR AR AR ANARRARAR 175 ndles USARTY global interrupt request.
137 176
138 H/** 177
139T * @prief This function handles USARTy global interrupt reguest. 178 L=
140 *f 178 void USARTy_IRQHandler (void)
141 wvoid USARTy TRQHandler (void) 180 {
142 Ot 131E |if ((USART GetFlagStatus (USARTy, USART FLAG RXDNE) != RESET) && (USART GetIntStatus (USARTy, USART INT RXDNE) != RESET))
1-13E Iif (USART_GetIntStatus (USARTy, USART_INT RXDNE) != RESET) 182 T
144 T 183 * Read one byte from the receive data register */
145 * Read one byte from the receive data register * 184 RxBufferl [RxCounterl++] = USART_ReceiveData (USARTY) :
146 RxBufferl[RxCounterl++] = USART ReceiveData (USRARTY) 185
147 186 if (RxCounterl == NbrOfDataToReadl)
148 if (RxCounterl == NbrOfDataToReadl) 187 [ {
149 4 i 188 /* Disable the USARTY Receive interrupt */
150 * Disable the USRRTy Receive interrupt */ 189 USART_ConfigInt (USARTY, USART_ INT RXDNE,DISABLE);
151 USART_ConfigInt (USARTy, USART_INT_RXDNE, DISABLE): 180 |
152 - 181
153 192
158 [ 193 if ((USART_GetFlagStatus (USARTy, USART_FLAG TXDE) != RESET) && (USART_GerIntStatus(USARTy, USART_INT_TXDE) != RESET))
155 if (USART GetIntStatus (USARTy, USART INT TXDE) != RESET) 194 [ {
156 { 195 * Write one byte to the transmit data register *
157 /* Write one byte to the transmit data register */ 186 USART_SendData (USARTy, TxBufferl[TxCounterl++]):
158 USART_SendData (USARTyY, TxBufferl[TxzCounterl++]); 197
159 198 if (IxCounterl == NbrOfDataToIransferl)
160 if (TxCounterl == NbrOfDataToTransferl) 189 - {
161 { 200 # Disable the USARTy Transmit interrupt */
182 [+ Disable the USARTy Transmit interrupt */ 201 USART_ConfigInt (USARTy, USART_INT_TXDE, DISABLE) :
163 USART_ConfigInt (USARTy, USART_INT_TXDE, DISABLE); 202 [
164 - 203
165 - 204
166 | } 205
167 - 206 -

USART FLEFIFEEAR—F, XHI7ET N32H47Xx_48x RAITCE NN 1 i RAERCE ;s 7E Ik USART_GetIntStatus i %5
USART_GetFlagStatus 1 USART _GetIntStatus /X% .

4.3.20DBG

DBGHH 3= T2 Rl
1. N32HA47x_48x X #F SHRTIM i £ 1%

IR AEN32GA5X R FI FINI2HATX_48x 7 51| {EDBGHEHL (1 IX B AP R U0 LU 3R,

NERMBS, HEEIESEMH T

Bzl .ol h3CfF e, S RARRS 1 F DBGHA B 5l AP eg £ n] LUK

API #iiR

APl &FK

N32G45x &5

N32H47x_48x £ %)

API &

H—3 ZR WY

DBG # ML E

FunctionalState Cmd)

void DBG_ConfigPeriph(uint32_t DBG_Periph,

void DBG_ConfigPeriph(uint32_t DBG_Periph,
FunctionalState Cmd)

EARAGT RS TN 2
DBG_Periph #85r R—%:
N32G45x R 54
DBG_SLEEP
DBG_STOP
DBG_STDBY
DBG_IWDG_STOP
DBG_WWDG_STOP

i)
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DBG_TIM1_STOP
DBG_TIM2_STOP
DBG_TIM3_STOP
DBG_TIM4_STOP
DBG_CAN1_STOP
DBG_I2C1SMBUS
DBG_I2C2SMBUS
DBG_TIM8_STOP
DBG_TIM5_STOP
DBG_TIM6_STOP
DBG_TIM7_STOP
DBG_CAN2_STOP
N32H47x_48x #5551
DBG_SLEEP

DBG_STOP

DBG_STANDBY
DBG_IWDG_STOP
DBG_WWDG_STOP
DBG_I2C1SMBUS_TIMEOUT
DBG_I2C2SMBUS_TIMEOUT
DBG_I2C3SMBUS_TIMEOUT
DBG_I2C4SMBUS_TIMEOUT
DBG_ATIM1_STOP
DBG_ATIM2_STOP
DBG_ATIM3_STOP
DBG_BTIM1_STOP
DBG_BTIM2_STOP
DBG_GTIM1_STOP
DBG_GTIM2_STOP
DBG_GTIM3_STOP
DBG_GTIM4_STOP
DBG_GTIM5_STOP
DBG_GTIM6_STOP
DBG_GTIM7_STOP
DBG_GTIM8_STOP
DBG_GTIM9_STOP
DBG_GTIM10_STOP
DBG_SHRTIM1_STOP

3REL UCID void GetUCID(uint8_t *UCIDbuf) void GetUCID(uint8_t *UCIDbuf) =& y
FREC UID void GetUID(uint8_t *UIDbuf) void GetUID(uint8_t *UIDbuf) & I
#KEL MCU ID void GetDBGMCU_ID(uint8_t *DBGMCU_IDbuf) | void GetbBGMCU_ID(uint8_t *DBGMCU_IDbuf) 3 I
RIS Fr WA uint32_t DBG_GetRevNum(void) uint32_t DBG_GetRevNum(void) 7= €
IREGE Jr 85 uint32_t DBG_GetDevNum(void) uint32_t DBG_GetDevNum(void) B I
FREL FLASH /) uint32_t DBG_GetFlashSize(void) uint32_t DBG_GetFlashSize(void) = 7
L SRAM K/ uint32_t DBG_GetSramSize(void) uint32_t DBG_GetSramSize(void) &= T
65 ERBARBAHMRAT NSING TECHNOLOGIES INC.
Huhk: PRYITTES L X mrp b X =R #1095 [/ IR AR K E
fi%: +86-755-86309900 fEH: +86-755-86169100

R4k https://www.nsingtech.com Hl%i: 518057



ay,
"" EREE?K www.nhsingtech.com

66 E REARR AR AR NSING TECHNOLOGIES INC.

Mtk RN R L X R AL X R R 109 5 [ [ B AR K
Hiifi: +86-755-86309900 {5 H: +86-755-86169100
R4k https://www.nsingtech.com Hl%i: 518057



ay,
%) BRI

4321RTC

RTCHiR EE Z 7T

1. N32G45x LS EEhii N, N32HATX_48x L5 % i\ ;

2. N32G45x ¥ BKP B/ A— M, N32HATX_48x 4 & i A7 2 Ml RTC &k 1 — /M,
3. N32G45x BKP il RTC B2/ TP, BREAIRE 240 TP, N32H47x_48x BKP Fl RTC filh & HrE—ie, pREUFIIKEN &I i, Frblfl
BKP FHCER %, N32G45x H1 N32HA7X_48x B ¥ & AUES A —FE;

4. N32G45x HF—MNIZ5I I, N32H4A7X_48x SLHr =M A2 5|,

5. N32G45x SZF 40 4 16bit 10 27745, N32H47x_48x I 20 /™ 32bit #4513 25 47 4% 5
6. N32G45x N2 Wi A IEHS] EXTI 28, N32H47x_48x RTC NfZH W& EXTIL9;
TR AAEN32G430 R FIMINI2GA3X R INFERTCHEL K SR BNAP IR BN LU, B 3k .c/.hoX b fa, N ARSI FHRTCAL IR B AP R 5 7] LUK R T 3%

www.nhsingtech.com

T e
API &R API
API 8 N32G45x %751 N32H47x_48x &5 %;i =
RTC &17 ErrorStatus RTC_Delnit(void) ErrorStatus RTC_Deinitializes(void) &
RTC #I4k1k ErrorStatus RTC_Init(RTC_InitType* RTC_InitStruct) ErrorStatus RTC_Init(RTC_InitType* RTC_InitStruct) Py
RTC 4tk vIah1t void RTC_StructInit(RTC_InitType* RTC_InitStruct) void RTC_StructInit(RTC_InitType* RTC_InitStruct) =
{H e SR void RTC_EnableWriteProtection(FunctionalState Cmd) \(/:(:Ti%)RTC_EnableWriteProtection(FunctionaIState =
HEANWI G ErrorStatus RTC_EnterInitMode(void) ErrorStatus RTC_EnterInitMode(void) &
BB void RTC_ExitInitMode(void) void RTC_ExitInitMode(void) &
SRy ErrorStatus RTC_WaitForSynchro(void) ErrorStatus RTC_WaitForSynchro(void) =
(S 22 (E::Tr]%r)Status RTC_EnableRefClock(FunctionalState 7 N32G45x Z 51 TE I AP
{FRERS T 2717555 | void RTC_EnableBypassShadow(FunctionalState Cmd) void RTC_EnableBypassShadow(FunctionalState Cmd) 2
] ErrorStz_itus RTC_ConfigTime(uintSZ_t RTC_Format, ErrorStz_itus RTC_Config'I'_ime(uintSZ_t RTC_Format, B
RTC_TimeType* RTC_TimeStruct) RTC_TimeType* RTC_TimeStruct)
B ] 45 Hg T s A, \éc-);g I}E%Eg mif)tsructlnlt(RTC_TlmeType* \éc_)l!dc ;‘_I;%Eglt rrui%tructl nit(RTC_TimeType* B
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SRR ] void RTC_GetTime(uint32_t RTC_Format, RTC_TimeType* | void RTC_GetTime(uint32_t RTC_Format, -
& RTC_TimeStruct) RTC_TimeType* RTC_TimeStruct) =
ARIE AP uint32_t RTC_GetSubSecond(void) uint32_t RTC_GetSubSecond(void) =
e ErrorStatus RTC_SetDate(uint32_t RTC_Format, ErrorStatus RTC_SetDate(uint32_t RTC_Format, o
~ ’ RTC_DateType* RTC_DateStruct) RTC DateType* RTC_DateStruct) =
L b T . . - void RTC_DateStructInit(RTC_DateType* o
H #A 45 MR ek 4k void RTC_DateStructInit(RTC_DateType* RTC_DateStruct) RTC_ DateStruct) =
$REL 13 void RTC_GetDate(uint32_t RTC_Format, RTC_DateType* | void RTC_GetDate(uint32_t RTC_Format, -
n ” RTC_DateStruct) RTC_DateType* RTC_DateStruct) =
1 itiahi *
BEERY AruNYclig void RTC_DateStructInit(RTC_DateType* RTC_DateStruct) \F/{(?I!dc Rggt:ggt?ttji?)srruct_lmtlal|zes(RTC_DateType =
1 void RTC_SetAlarm(uint32_t RTC_Format, uint32_t void _RTC_SetAIarm(uint32_t RTC_Format, uint32_t -
~ RTC_Alarm, RTC_AlarmType* RTC_AlarmStruct) RTC_Alarm, RTC_AlarmType* RTC_AlarmStruct) =
o Bk —. void RTC_AlarmStructInit(RTC_AlarmType* void RTC_AlarmStructInit(RTC_AlarmType* =
EPEHIIAT | pre Alarmstruch) RTC_AlarmStruct) =
SEER void RTC_GetAlarm(uint32_t RTC_Format, uint32_t void RTC_GetAlarm(uint32_t RTC_Format, uint32_t o
RTC_Alarm, RTC_AlarmType* RTC_AlarmStruct) RTC_Alarm, RTC_AlarmType* RTC_AlarmStruct) =
(LR ErrorStatus RTC_EnableAlarm(uint32_t RTC_Alarm, ErrorStatus RTC_EnableAlarm(uint32_t RTC_Alarm, -
He FunctionalState Cmd) FunctionalState Cmd) =
void RTC_ConfigAlarmSubSecond(uint32_t RTC_Alarm, void RTC_ConfigAlarmSubSecond(uint32_t
fic & [ R uint32_t RTC_AlarmSubSecondValue, uint32_t RTC_Alarm, uint32_t RTC_AlarmSubSecondValue, =
RTC_AlarmSubSecondMask) uint32_t RTC_AlarmSubSecondMask)
S D uint32_t RTC_GetAlarmSubSecond(uint32_t RTC_Alarm) ;‘?g’zﬁl;L‘;—GEtA'armS”bseCO“d(“'m32—t B
itk void RTC_ConfigWakeUpClock(uint32_t void _RTC_ConfigWakeUpCIock(uint32_t o
FC B RN 1 U RTC_WakeUpClock) RTC_WakeUpClock) -
BT A B 2E | void RTC_SetWakeUpCounter(uint32_t void RTC_SetWakeUpCounter(uint32_t o
BE RTC_WakeUpCounter) RTC_WakeUpCounter) =
T W L B
%g e T S B uint32_t RTC_GetWakeUpCounter(void) uint32_t RTC_GetWakeUpCounter(void) =
g e M fig ErrorStatus RTC_EnableWakeUp(FunctionalState Cmd) CE::;%r)Status RTC_EnableWakeUp(FunctionalState =
AR void RTC_ConfigDayLightSaving(uint32_t void RTC_ConfigDayLightSaving(uint32_t o
~ RTC_DayL.ightSaving, uint32_t RTC_StoreOperation) RTC_DayLightSaving, uint32_t RTC_StoreOperation) =
IRECE A EiC S | uint32_t RTC_GetStoreOperation(void) uint32_t RTC_GetStoreOperation(void) o
W E void RTC_ConfigOutput(uint32_t RTC_Output, uint32_t void RTC_ConfigOutput(uint32_t RTC_Output, o
" RTC_OutputPolarity) uint32_t RTC_OutputPolarity) =
W2 HCE - void RTC_EnableOutput2(FunctionalState Cmd) 5 N32G45x R¥IJEIE API
{68 Tamper ¥t - void RTC_EnableTampOutput(FunctionalState Cmd) % N32G45x RFITC I API
{5 e A% VR i void RTC_EnableCalibOutput(FunctionalState Cmd) void RTC_EnableCalibOutput(FunctionalState Cmd) 7
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SN . . . . . void RTC_ConfigCalibOutput(uint32_t -
ic B A2 vy L void RTC_ConfigCalibOutput(uint32_t RTC_CalibOutput) RTC. CalibOutput) =
ErrorStatus RTC_ConfigSmoothCalib(uint32_t ErrorStatus RTC_ConfigSmoothCalib(uint32_t
R RTC_SmoothCalibPeriod, uint32_t RTC_SmoothCalibPeriod, o
e RTC_SmoothCalibPlusPulses, uint32_t uint32_t RTC_SmoothCalibPlusPulses, =
RTC_SmouthCalibMinusPulsesValue) uint32_t RTC_SmouthCalibMinusPulsesValue)
i BN )% void RTC_EnableTimeStamp(uint32_t void RTC_EnableTimeStamp(uint32_t o
He RTC_TimeStampEdge, FunctionalState Cmd) RTC_TimeStampEdge, FunctionalState Cmd) =
void RTC_GetTimeStamp(uint32_t RTC_Format, void RTC_GetTimeStamp(uint32_t RTC_Format,
SR [k RTC_TimeType* RTC_StampTimeStruct, RTC_DateType* | RTC_TimeType* RTC_StampTimeStruct, &
RTC_StampDateStruct) RTC_DateType* RTC_StampDateStruct)
SREXHS (] kA uint32_t RTC_GetTimeStampSubSecond(void) uint32_t RTC_GetTimeStampSubSecond(void) £
VT - " . void RTC_ConfigOutputType(uint32_t .
i h S AU void RTC_ConfigOutputType(uint32_t RTC_OutputType) RTC. OUtputType) B
. R . R N32G45x Ak —FF, %
FRE ErrorStatus RTC_ConfigSynchroShift(uint32_t ErrorStatus RTC_ConfigSynchroShift(uint32_t S DIz Nxssz)jZ?x ’T‘st %ﬁ%
> RTC_ShiftAddFS, uint32_t RTC_ShiftSubls) RTC_ShiftAdd1S, uint32_t RTC_ShiftSubFS) = - -
B, Hmts R
e b L void RTC_Configint(uint32_t RTC_INT, FunctionalState void RTC_Configint(uint32_t RTC_INT, - N32H47x_48x Lt N32G45x
Cmd) FunctionalState Cmd) H % 7 — /i
SRR IR AL FlagStatus RTC_GetFlagStatus(uint32_t RTC_FLAG) FlagStatus RTC_GetFlagStatus(uint32_t RTC_FLAG) % ;S%Fﬂ%fj g N32GA5x
AN o
TERRAREAL void RTC_ClIrFlag(uint32_t RTC_FLAG) void RTC_ClIrFlag(uint32_t RTC_FLAG) %5 N32H47§—f‘8;‘ Hﬁ N32G45x
ERPUN 2 DA
R . . N32H47x_48x Lt N32G45x
3R Wk ASPr &AL | INTStatus RTC_GetlI TStatus(uint32_t RTC_INT INTStatus RTC_GetlITStatus(uint32_t RTC_INT & o SN
PR R - (U2 LRTCINT) - (uin32 LRTCIND U | B TR R
§ e . . Lo . . - N32H47x_48x Lt N32G45x
5 5 A Wb AT void RTC_ClrIntPendingBit(uint32_t RTC_INT void RTC_ClriIntPendingBit(uint32_t RTC_INT 5 Nl e
R - gBiuinG2 LRTCINT - gBi(uinG2 LRTCINT U | e e ERAA RS
{EREMEEE TSC RTC_EnableWakeUpTsc - 5 N32H47x_48x Tt API
BCD fi#% /%, 2 #t#i] | static uint8_t RTC_Bcd2ToByte(uint8_t Value) static uint8_t RTC_Bcd2ToByte(uint8_t Value) &
2 A BCD i | static uint8_t RTC_ByteToBcd2(uint8_t Value) static uint8_t RTC_ByteToBcd2(uint8_t Value) 2
N32G45x BKP il RTC #EHLE 73 FF 19, SRANE& /I, N32HA47x_48x BKP fl RTC fB & 7E—ite, IRAIAIIE T —ie, FrRlfl BKP AHICRR%L, N32G45x Fll N32HA47X_48x
BB HES Ak
g i void RTC_TamperTriggerConfig(uint32_t =
NBAB AR RTC_Tamper, uint32_t RTC_TamperTrigger) H N32GASx RFITELE API
] ] N32G45x R —A5| ISz #F
NIZAERE void BKP_TPEnable(FunctionalState Cmd) \éﬂ'r?cggnil—;ggp,flg(v:vrgg(tlé')m:’)z—t RTC_Tamper, 75 fEHa I N32H4ATX_48X £
3 AN G SR A A
o e | void RTC_TamperFilterConfig(uint32_t o
(=N ESUR St RTC_TamperFilter) i N32G45x %41k API
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=S T ) void RTC_TamperSamplingFreqConfig(uint32_t -
P BRI RTC_TamperSamplingFreq) | N32G45x R4 L API
= - i void RTC_TamperPinsPrechqrgeDuration(uint32_t -
(AW & VRGN RTC_ TamperPrechargeDuration) i N32G45x #4175 API
S Pl B . =X & “”[ VOid
gl{i&kﬁik)\&ﬁu\J - RTC_TimeStampOnTamperDetectionCmd(FunctionalS Fi N32G45x RFITCI API
tate NewState)
AR ) \lilc:\(ljv;;g)_TamperPulIUpCmd(FunctlonaIState 7 N32G45x 251 TC I API
MNZHRER & a7 2% . i . ) void RTC_EnableTampErase(uint32_t -
i void BKP_ConfigTPLevel(uint16_t BKP_TamperPinLevel) RTC._ Tamper_Erase, FunctionalState NewState) &
N B A | - ch:\gjvg'artg)_TamperTAMPTSCmd(FunctlonaIState 75 N32G45x Z 51Tl AP
=1 L W Ao 2 : : void RTC_TamperlECmd(uint32_t TAMPXIE, -
INCL R aE void BKP_TPIntEnable(FunctionalState Cmd) FunctionalState NewState) =
RN Z IR EAL FlagStatus BKP_GetTEFlag(void) FlagStatus RTC_GetFlagStatus(uint32_t RTC_FLAG) e AN
N32G45x L HF— AR
THBE AR AR AL void BKP_CIrTEFlag(void) void RTC_CIrFlag(uint32_t RTC_FLAG) e J#l, N32H4A7x_48x =4
N
SREUNAR R Wrbs & 47 | INTStatus BKP_GetTINTFlag(void) INTStatus RTC_GetlTStatus(uint32_t RTC_INT) &
ERNE T kR &AL | void BKP_CIFTINTFlag(void) void RTC_ClrIntPendingBit(uint32_t RTC_INT) %
. : . _ . L _ N32G45x A 42 4> 16bit £
R B \lsoaltc:l )BKP_ertekaData(umt16_t BKP_DAT, uint16_t K?A%EICD_;SUPRQWMG(UIntg_t register_num, 7 SAEH. N32HATX_ 48X 5 20
- A~ 32bit 5 4 w5174
N32G45x A 42 4> 16bit £}
BRI F AL uint16_t BKP_ReadBkpData(uint16_t BKP_DAT) uint32_t RTC_BKUPRgRead(uint8_t register_num) | WAPEE; N32H47X_48x F 20
> 32bit KA A A7 A

W IN32GA5XFINI2HATX_48x [T H JIlC B M AENT th, 12BKPHJAPIA—FE.
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int main(void)

g(

/*!< At this stage the microcontroller clock setting is already configured,
this is done through SystemInit() function which is called from startup
file (startup_n32g45x_xx.s) before to branch to application main.

To reconfigure the default setting of SystemInit() function, refer to
system_n32g45x.c file
b

/* Initialize LEDs on n32g45x-EVAL board */

LEDInit (LED1_PORT, LED1_PIN);

LEDOff (LED1_PORT, LED1_PIN);

/* Initialize USART,TX: PC10 RX: PCl1l*/

log_init();

log_info("RTC Init");

/* RTC date time alarm default value*/

RTC_DateAndTimeDefaultVale() ;

/* Enable the PWR clock */

RCC_EnableAPBlPeriphClk (RCC_APB1_PERIPH_PWR | RCC_APBl1_PERIPH_BKP, ENABLE);

RCC_ClrFlag() ;
/* Allow access to RTC */
i 2 S

KupA pab s
if (USER WRITE BKP DAT1 DATA != BKP ReadBkpData(BKP DAT1) )

/* Backup data register value is not correct or not yet programmed (when
the first time the program is executed) */
log_info("\r\n\n RTC not yet configured....");
/* RTC clock source select */
RTC_CLKSourceConfig (RTC_CLK_SRC_TYPE_LSE, true, true);
RTC_PrescalerConfig() ;
log_info("\r\n RTC configured....");
/* Adjust time by values entered by the user on the hyperterminal */
RTC_DateRegulate() ;
RTC_TimeRegulate() ;
BKP_WriteBkpData (BKP_DAT1, USER_WRITE_BKP_DAT1_DATA) ;
}
/* Configure the PAll pin to generate an EXTI interrupt
in which the calendar value is printed (externally feed
the 1HZ signal output on PC13 to PAll to produce a ls EXTI interrupt)*/
EXTI_PA7 Configuration();
EXTI ClrITPendBit (EXTI_LINE7);
/* Calibrate output 1Hz signal */
RTC_ConfigCalibOutput (RTC_CALIB_OUTPUT_1HZ) ;
/* Calibrate output config,push pull */
RTC_ConfigOutputType (RTC_OUTPUT_PUSHPULL) ;
/* Calibrate output enable*/
RTC_EnableCalibOutput (ENABLE) ;
log_info("\r\n RTC Config end....");
while (!);

l
S(

www.nsingtech.com

*\*\fun Main program.
=N

way

int main(void)

/*!< At this stage the microcontroller clock setting is already configured,
this is done through SystemInit() function which is called from startup
file (startup_n32h47x_48x_xx.s) before to branch to application main.
To reconfigure the default setting of SystemInit() function, refer to
system_n32h47x_48x.c file

*/

/* Initialize USART */

log_init():

log_info("\r\n RTC Init \r\n"):

/* RTC date time alarm default value*/

RTC_DateAndTimeDefaultVale() ;

/* Enable the PWR clock */

RCC_EnableAPB1PeriphClk (RCC_APB1_PERIPH_PWR, ENABLE);

/* Allow access to RTIC */

£
l if (USER_WRITE BKP_DAT1_DATA !'= RTC_BKUPRgRead(!)) |
1

/* RTC clock source select */
if (SUCCESS==RTC_CLKSourceConfig (RTC_CLK_SRC_TYPE_LSE, true, false))
{

RTC_PrescalerConfig();

log_info("\r\n RTC configured....");

/* Adjust time by values entered by the user on the hyperterminal */
RTC_DateRegulate() ;

RTC_TimeRegulate() ;

RTC_BKUPRgWrite (!, USER_WRITE_BKP_DAT1_DATA) ;

log_info("\r\n RTC Init Success\r\n");

}

else
log_info("\r\n RTC Init Faile\r\n");

}

/* Configure the PAll pin to generate an EXTI interrupt
in which the calendar value is printed (externally feed
the 1HZ signal output on PC13 to PAll to produce a ls EXTI interrupt)*/

EXTI_ClrITPendBit (EXTI_LINE7);

EXTI_PA7_Configuration();

/* Calibrate output 1Hz signal */

RTC_ConfigCalibOutput (RTC_CALIB_OUTPUT_1HZ) ;

/* Calibrate output config,push pull */

RTC_ConfigOutputType (RTC_OUTPUT_PUSHPULL) ;

/* Calibrate output enable*/

RTC_EnableCalibOutput (ENABLE) ;

log_info("\r\n RTC Config end....");

while ()
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4.3.22USBFSD

USBFSDHE R 3= B 22 Rl R
1. BEEa 44, 7E N32G45x Hil USB, 7E N32H47x_48x il fif USBFSD;

2. £ N32G45x ' USB BREN T 4 N usb_xx.clusb_xx.h, 7E N32H47x_48x ' USBFSD UKzl 44 A usbfsd_xx.c/usbfsd_xx.h, 7] B4 %k,

3. N32G45x NI HFFT AR, N32HA7x_48x LAz, N32H47x_48x & A\ 2% HID_Keyboard_Xtal_Less Demo;

4. N32G45x USBFS il CAN1 3L /1] 512byte SRAM, N32H47x_48x USBFSD U] 512byte SRAM, FIr L N32H47x_48 USBFSD Al CAN ] L [ i
i s

5. %4ffif HSE_PLL /EA USB 4Py, N32G45x RGiHTEiAiR HEE 2 144MHz. 96MHz. 72MHz F1 48MHz, N32HA47x_48x R4&iht 4 nl DL
240MHz. 192MHz. 144MHz. 96MHz. 72MHz Fl 48MHz;

4.3.23USBHS

N32G45x AN FFUSBHSHEH, N32HA4A7x_48x37 3 #USBHS, USBHSSZHEXUM L  (ENLFIA) . USBHS{E 7] £ Demo;
43.24FEMC

N32G45x N FFFEMCHEEL, N32H47x_48x3Z FFFEMCHE R, FEMC/# ] 7] 2% Demo;

43.25SHRTIM
N32G45x RN FFSHRTIMAR B, N32H47x_48x % #SHRTIMAH:, SHRTIM/H I 7 2 2% Demo A SHRTIM [ AH 5 SC kY
43.26DVP

DVPHHLN32GA5X R FIFIN32HATX_48x 24N Uit E =R, EWH P iS5 N32HATX_48X R AIHIFE .
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4.327TIM

T RIENI2GA5X R FIFINI2HATX_48X RAIETIMBBIEL [ IXSHAPI R HO0 Lh R, B #dksh.cLh X5, AR HPWRELH IR S API & 20T LLK HE
NRME R, IO RARIIE S MR

APl &R g%
API iR E57Ui8
N32G45x 25l N32H47x_48x &5l e diad
TIM % 54—
N32H47x_48x ] ATIM1-3 =54 2 I 2%,
N32G45x K TIM1/TIMS J2 & 44 5 15 4% 5
N32H47x_48x [f) GTIM1-7 38 FH & i 2%,
TIM E 17 void TIM_Delnit(TIM_Module* TIMXx) void TIM_Delnit(TIM_Module* TIMXx) 7 | N32G45x 1) TIM2-5 238 FH & I 2%
N32H47x_48x ] BTIM1-2 A& £At s it 2%,
N32G45x 1] TIMG/TIM7 S Z i i e 2%
N32H47x_48x ] GTIMS-10 A5 1438 FH i i
2.
3t , .
TI',\J/I—'iz'f@E—/ELF fic _ o _ L TIM % 23,
BEMNSER I, | void TIM_InitTimeBase(TIM_Module* TIMX, void TIM_InitTimeBase(TIM_Module* S B A5
B, EOTA, | TIM_TimeBaselnitType* TIMx, TIM_TimeBaselnitType* % G F ‘
b N - . e N32H47x_48x I HIK K RIGINR L, FHEEM
, B[z | TIM_TimeBaselnitStruct TIM_TimeBaselnitStruct -
BILTP AR A | TM ) - ) P LI 7
FUR
TIM #iE 1R E, TIM 4 54—
e E A LS, R — 3
i, S 38 S ; o
g; ﬁggkgi void TIM_InitOcL(TIM_Module* TIMx, void TIM_InitOcL(TIM_Module* TIMx, . ﬁﬁ%&ﬁ%ﬁﬁﬁgfﬁﬁmm
(%) ’ - - . . ()
X OCInitType* TIM_OCInitStruct OCInitType* TIM_OCInitStruct — — —
etk  H kMg ) yP - ) yP - ) TIM_OCMODE_OPMOD_RETRIG?2
Ve, oS RRAS, TIM_OCMODE_COMBI_PWM1
TN 2 RR A TIM_OCMODE_COMBI_PWM2
TIM #IE 2 it &, TIM %2 AR —35,
%%ﬁﬁﬁg%ﬁi AR — 3L
@2‘2’ ttz;‘z{ak%aj void TIM_InitOc2(TIM_Module* TIMx, void TIM_InitOc2(TIM_Module* TIMx, - ?f&”géx&gééggﬁ%ggﬁimIGl
e PCIE il OCInitType* TIM_OCInitStruct OClInitType* TIM_OCInitStruct = — — —
M, Eo kMg R P - ) yP - ) TIM_OCMODE_OPMOD_RETRIG2
P, T RARES, TIM_OCMODE_COMBI_PWM1
AN 2 RS TIM_OCMODE_COMBI_PWM?2
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TIM #iE 3 AL E, =

RE AL, TIM 485 12

e, TAMEERT | . . . . . MRS .
fhe, LLEHE, void '!'IM_ImtOc3(TIM_I_VIoduIe TIMX, void TIM_ImtOcS(TIM_ModuIe TIMX, o N32H47x_48x B hnin FAE =«

WP, T AN AR OClInitType* TIM_OCInitStruct) OClInitType* TIM_OCInitStruct) TIM_OCMODE_OPMOD_RETRIG1
" %"tﬂ*’l‘ﬂj Jas TIM_OCMODE_OPMOD_RETRIG2
) LN TR N TIM_OCMODE_COMBI_PWM1
AN A R AR TIM_OCMODE_COMBI_PWM2

TIM #iE 4 L&,
e é = NT
RE ML, TIM %5 2.
e, TAMEERE | . . . . N it Rt 5L .
fhe, LLEHE, void '!'IM_ImtOc4(TIM_I_VIoduIe TIMX, void TIM_InltOc4(TIM_I_\/IoduIe TIMX, o N32H47x_48x W hnin FAs =«

WP, AN AR OClInitType* TIM_OCInitStruct) OClInitType* TIM_OCInitStruct) TIM_OCMODE_OPMOD_RETRIG1
" %A ijﬁj s TIM_OCMODE_OPMOD_RETRIG2
o “ch e TIM_OCMODE_COMBI_PWM1

AN AR TIM_OCMODE_COMBI_PWM?2
TIM 38 5 AL &,
Fo B A, e
fig, HAMBIE . . ; i
EEE ﬁf}g‘iﬁﬂi void TIM_InitOc5(TIM_Module* TIMX, void TIM_InitOc5(TIM_Module* TIMX, - TIM 4§ 2R —3¢
i &fg E%Xb h ﬁm &; OCInitType* TIM_OCInitStruct) OCInitType* TIM_OCInitStruct) H 7 °
P, H RS
AN AR
TIM i 6 AL &,
[EGAERITNE SV
fE, EAMEE
ﬁEE Eﬂtk‘kﬁjﬂj void TIM_InitOc6(TIM_Module* TIMX, void TIM_InitOc6(TIM_Module* TIMX, o
{fige, LORUE, & | TIMZRSA—E
- T; E%l\?f/‘;“ﬂ‘)} OClInitType* TIM_OCInitStruct) OCInitType* TIM_OCInitStruct) = °
=+, i}
P THEESE TR
LM SRR
PR void TIM_ICInit(TIM_Module* TIMX, void TIM_ICInit(TIM_Module* TIMX, _— P
TIMAASIRECE | 1\ icinitType* TIM_ ICInitStruct) TIM_ICInitType* TIM_ICInitStruct) | TIM G S A5
— void TIM_ConfigPwmlc(TIM_Module* TIMX, void TIM_ConfigPwmlc(TIM_Module* - P
TIM PWM 434 e & TIM_ICInitType* TIM_ICInitStruct) TIMX, TIM_ICInitType* TIM_ICInitStruct) = TIM % 54—
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TIM %5 A —H.
N32H47x_48x A ZEFC BN — A % 2, R4
TIM R0 E void TIM_ConfigBkdt(TIM_Module* TIMx, void TIM_ConfigBkdt(TIM_Module* TIMx, e | LIEIBUARIERCE GHor R R R A AR AR
> TIM_BDTRInitType* TIM_BDTRInitStruct) TIM_BDTRInitType* TIM_BDTRInitStruct) S| MRl REARECPERE) , N32H4TX_48x
AEPICE FRMICE . AR ERTS%
H 7 FH#1 DEMO.
» e void TIM_BreakFiltConfig(TIM_Module* | TIM S5
M LISRRCE i TIMx, TIM_FiltInitType* TIM_FiltInitStruct) T NB2H4TX_48x HIMAIZE 1 UENL A B
% e void TIM_Break2FiltConfig(TIM_Module* = | TIM%&SA 3.
M 2 JEcE ) TIMx, TIM_FiltInitType* TIM_FiltInitStruct) = N32H47x_48x Friti 4 2 yEP AL E
% e o i void TIM_BreakFiltEnable(TIM_Module* | TIM G5 A—50.
M 1 aB B RE TIMx,FunctionalState Cmd) T | NB2HATX_48x HriH 4 1 JE Rk Y
% ot o 4 i void TIM_Break2FiltEnable(TIM_Module* | TIM G5 A—50.
MR 2 BB TR RE TIMx,FunctionalState Cmd) T | NB2HATX_A8X BT R 7E 2 JEN g
void
7% 1 Y i TIM_BreakInputSourceEnable(TIM_Module* | . | TIM 4i'5 A —3
g Gt TIMX, uint32_t Source, uint32_t Polarity, T | NB2HATX_48x T R AR Y R A B A i
FunctionalState Cmd)
void
2 2 P RS i TIM_Break2InputSourceEnable(TIM_Module | . | TIM % 54—,
7w BRe * TIMX, uint32_t Source, uint32_t Polarity, P | NB2HATX_48x I A A Y B M A B A R
FunctionalState Cmd)
void TIM_BidirectionDisarm(TIM_Module* TIM %i'5 A —2
il AES - - - o .
RIAFIE 1 R TIMx) F | N32HATX_48x FIHIRLH A T
i idirecti G A —EL.
# 2 ) void TIM_BidirectionRearm(TIM_Module* o= TIM m=
B R4 1 fFRE TIMx) T | NB2HATX_48x FTH A A 4 TR
[ idirecti i T A
% 2 ) void TIM_Bidirection2Disarm(TIM_Module* _— TIM %5 ‘
BUAFIZE 2 fifli TIMX) T | NB2HATX_48x H X I F 4 T R
i idirecti G A —HL.
5 2 ) void TIM_Bidirection2Rearm(TIM_Module* - TIM %5 ‘
AR 2 fie TIMx) T | NB2HATX_48x Hi R XU I R A T g
void void
LAY EIE Ry AN TIM_InitTimBaseStruct(TIM_TimeBaselnitType* | TIM_InitTimBaseStruct(TIM_TimeBaselnitT 5 SERIRWI A i N S B AR
TIM_TimeBaselnitStruct) ype* TIM_TimeBaselnitStruct)
A b void TIM_InitOcStruct(OCInitType* void TIM_InitOcStruct(OClInitType* = )
Pl sk TIM_OCInitStruct) TIM_OCInitStruct) =
A b void TIM_InitlcStruct(TIM_ICInitType* void TIM_InitlcStruct(TIM_ICInitType* o )
RECHaa R TIM_IClInitStruct) TIM_ICInitStruct) =
. . . - void
VAL T BRI o (T M-BOTRINITYPE™ | Ti1_initgikatStruct(TIM_BDTRInitType* & | SR RS B
- TIM_BDTRInitStruct)
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void TIM_Enable(TIM_Module* TIMX, void TIM_Enable(TIM_Module* TIMX,
FunctionalState Cmd) FunctionalState Cmd)

void
TIM_EnableCtrIPwmOutputs(TIM_Module*
TIMx, FunctionalState Cmd)

TIM fifE

o

TIM % 5 A —H

void TIM_EnableCtrIPwmOutputs(TIM_Module*

A PN
TIM i TIMX, FunctionalState Cmd)

o

TIM % 5 A —E

TIM 4’5 A —FL,
A A\ S48 i -
void TIM_Configint(TIM_Module* TIMx, void TIM_Configint(TIM_Module* TIMx, TIM_INT_CC5

uintl6_t TIM_IT, FunctionalState Cmd) uint32_t TIM_IT, FunctionalState Cmd) TIM_INT_CC6
TIM_INT_CC7

TIM_INT_CC8
TIM_INT_CC9

TIM I fdifg

o

TIM 4’5 A —FL,
I A g N S 508 -
TIM_EVT_SRC_BREAK?2

void TIM_GenerateEvent(TIM_Module* TIMX, void TIM_GenerateEvent(TIM_Module*

TIM AR uintl6_t TIM_EventSource) TIMX, uint32_t TIM_EventSource)

i

TIM %5 A —H,

DMA #1as it N S50 iE 0k
TIM_DMABASE_CTRL1
TIM_DMABASE_CTRL2
TIM_DMABASE_STS
TIM_DMABASE_EVTGEN
TIM_DMABASE_SMCTRL
TIM_DMABASE_DMAINTEN
TIM_DMABASE_CAPCMPMOD1
TIM_DMABASE_CAPCMPMOD2
TIM_DMABASE_CAPCMPMOD3
TIM_DMABASE_CAPCMPEN
void TIM_ConfigDma(TIM_Module* TIMX, void TIM_ConfigDma(TIM_Module* TIMX, TIM DMABASE CAPCMPDAT1
TIM ] DMA fic & uint32_t TIM_DMABase, uint32_t uint32_t TIM_DMABase, uint32_t TIM DMABASE CAPCMPDAT?
TIM_DMABuUrstLength) TIM_DMABurstLength) TIM:DMABASE:CAPCMPDATS
TIM_DMABASE_CAPCMPDAT4
TIM_DMABASE_CAPCMPDAT5
TIM_DMABASE_CAPCMPDAT6
TIM_DMABASE_PSC
TIM_DMABASE_AR
TIM_DMABASE_CNT
TIM_DMABASE_REPCNT
TIM_DMABASE_BKDT
TIM_DMABASE_CAPCMPDAT7
TIM_DMABASE_CAPCMPDATS8
TIM_DMABASE_CAPCMPDAT9
TIM_DMABASE_BKFR

i)
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TIM_DMABASE_CIFILT
TIM_DMABASE_C2FILT
TIM_DMABASE_C3FILT
TIM_DMABASE_CAFILT
TIM_DMABASE_FILTO
TIM_DMABASE_INSEL
TIM_DMABASE_AF1

TIM_DMABASE_AF2
TIM_DMABASE_BKFR2
TIM_DMABASE_SLIDFPSC

DMA K B NS5 :

TIM_DMABURST _LENGTH_1TRANSFER |
TIM_DMABURST LENGTH_35TRANSFERS

DMA & R YR &

void TIM_EnableDma(TIM_Module* TIMX,
uint32_t TIM_DMASource, FunctionalState Cmd)

void TIM_EnableDma(TIM_Module* TIMX,
uint32_t TIM_DMASource, FunctionalState
Cmd)

i

TIM 4’5 A —F,

TIM PRI B

void TIM_ConfigInternal CIk(TIM_Module*
TIMX)

void TIM_ConfigInternal CIk(TIM_Module*
TIMX)

i

TIM 4’5 A —FL,

TIM W35 S1E R
A i

void TIM_ConfigInternal TrigToExt(TIM_Module*
TIMX, uintl6_t TIM_InputTriggerSource)

void
TIM_Configlnternal Trig TOExt(TIM_Module
* TIMX, uint32_t TIM_InputTriggerSource)

i

TIM %5 A —H,
WSS IRES, BMAESHRS%EH P Fit
TIM_TRIG_SEL_IN_TRO
TIM_TRIG_SEL_IN_TR1
TIM_TRIG_SEL_IN_TR2
TIM_TRIG_SEL_IN_TR3
TIM_TRIG_SEL_IN_TR4
TIM_TRIG_SEL_IN_TR5
TIM_TRIG_SEL_IN_TR6
TIM_TRIG_SEL_IN_TR7
TIM_TRIG_SEL_IN_TR8
TIM_TRIG_SEL_IN_TR9
TIM_TRIG_SEL_IN_TR10
TIM_TRIG_SEL_IN_TR11
TIM_TRIG_SEL_IN_TR12
TIM_TRIG_SEL_IN_TR13
TIM_TRIG_SEL_IN_TR14

TIM 4MBAE 51EN
T

void TIM_ConfigextTrigAsCIk(TIM_Module*
TIMX, uintl6_t TIM_TIxExternal CLKSource,
uintl6_t IcPolarity, uintl6_t ICFilter)

void
TIM_ConfigExtTrigAsCIk(TIM_Module*
TIMX, uint32_t TIM_TIxExternal CLKSource,
uint32_t IcPolarity, uint32_t ICFilter)

i

TIM %5 A —H.

AR AR 1 A

void TIM_ConfigextClkModel(TIM_Module*
TIMX, uintl6_t TIM_ExtTRGPrescaler,uint16_t
TIM_ExtTRGPolarity,uint16_t ExtTRGFilter)

void
TIM_ConfigExtClkModel(TIM_Module*
TIMX,uint32_t
TIM_ETRInputSource,uint32_t
TIM_ExtTRGPrescaler,uint32_t
TIM_ExtTRGPolarity,uint32_t ExtTRGFilter)

i

TIM 4’5 A —5,

ETR E5IES40E N, ERESESERHPF
pliig

TIM_CAPETRSEL_0

TIM_CAPETRSEL_1

TIM_CAPETRSEL 2
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TIM_CAPETRSEL 3
TIM_CAPETRSEL_4
TIM_CAPETRSEL 5
TIM_CAPETRSEL 6
TIM_CAPETRSEL_7
TIM_CAPETRSEL 8
TIM_CAPETRSEL_9
TIM_CAPETRSEL_10
TIM_CAPETRSEL_11
TIM_CAPETRSEL_12
TIM_CAPETRSEL 13

void TIM_ConfigextClkMode2(TIM_Module*

void
TIM_ConfigExtClkMode2(TIM_Module*
TIMx,uint32_t

TIM 4’5 A —EL,

ETR F5IESEUE M, ERESHESERHPF
i

TIM_CAPETRSEL_0

TIM_CAPETRSEL 1

TIM_CAPETRSEL 2

TIM_CAPETRSEL_3

TIM_CAPETRSEL_4

AMRET AR 2 B EMXEJm;lF?_TDTIIM__ExFTFiGPrEscz;lgr,ulinIuG_t TIM_ETRInputSource,uint32.t % | TIM_CAPETRSEL_5
_EXITRGPolarity,uint16_t ExtTRGFilter) TIM_ExtTRGPrescaler,uint32_t TIM_CAPETRSEL 6
TIM_ExtTRGPolarity,uint32_t ExtTRGFilter) TIM_CAPETRSEL _7
TIM_CAPETRSEL_8
TIM_CAPETRSEL_9
TIM_CAPETRSEL_10
TIM_CAPETRSEL_11
TIM_CAPETRSEL_12
TIM_CAPETRSEL_13
H 1 1 *
void TIM_ConfigExtTrig(TIM_Module* \'II'(IJII& TIl_\/It_3C20rt1f|gExtTr|g(TIM_Module
ETR it & TIMx,uintl6_t TIM_ExtTRGPrescaler,uint16_t xouintss_ 5| TIM GRS A—L

TIM_ExtTRGPolarity,uint16_t ExtTRGFilter)

TIM_ExtTRGPrescaler,uint32_t
TIM_ExtTRGPolarity,uint32_t ExtTRGFilter)

TIM 43 40 &

void TIM_ConfigPrescaler(TIM_Module* TIMX,
uintl6_t Prescaler, uint16 t
TIM_PSCReloadMode)

void TIM_ConfigPrescaler(TIM_Module*
TIMX, uint32_t Prescaler, uint32_t
TIM_PSCReloadMode)

i)

TIM 4’5 A —FL,

void TIM_ConfigCntMode(TIM_Module* TIMX,

void TIM_ConfigCntMode(TIM_Module*

R s uintl6_t CntMode) TIMX, uint32_t CntMode) f TIM 5t 54— 5

TIM i 5 AL

WAVE S ZHAEm, BAEESHESEMN T
TIM A AAJERE | void TIM_SelectinputTrig(TIM_Module* TIMX, void TIM_SelectinputTrig(TIM_Module* | M
B uint16_t TIM_InputTriggerSource) TIMx, uint32_t TIM_InputTriggerSource) = | TIM_TRIG_SEL_IN_TRO

TIM_TRIG_SEL_IN_TR1
TIM_TRIG_SEL_IN_TR2
TIM_TRIG_SEL_IN_TR3
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TIM_TRIG_SEL_IN_TR4
TIM_TRIG_SEL_IN_TR5
TIM_TRIG_SEL_IN_TR6
TIM_TRIG_SEL_IN_TR7
TIM_TRIG_SEL_IN_TR8
TIM_TRIG_SEL_IN_TR9
TIM_TRIG_SEL_IN_TR10
TIM_TRIG_SEL_IN_TR11
TIM_TRIG_SEL_IN_TR12
TIM_TRIG_SEL_IN_TR13
TIM_TRIG_SEL_IN_TR14
TIM_TRIG_SEL_TI1IF_ED
TIM_TRIG_SEL_TI1FP1
TIM_TRIG_SEL_TI2FP2
TIM_TRIG_SEL_ETRF

void TIM_ConfigEncoderInterface(TIM_Module*

void
TIM_ConfigEncoderInterface(TIM_Module*

TIM 4’5 A —FL,

Ifid 2 U N S 4
TIM_ENCODE_QUA_MODE_SINGLE_TI1
TIM_ENCODE_QUA_MODE_SINGLE_TI2

TIMx, FunctionalState Cmd)

TIMx, FunctionalState Cmd)

il A B B E mxilg%lo%:ig Z/IiﬁtEl%COtd'?lrm o:jé,zu;r;tliﬁﬂt/) TIMx,uint32_t TIM_EncoderMode,uint32_t o TIM_ENCODE_DUL_CLKPLUS MODE1

- ' - - TIM_IC1Polarity,uint32_t TIM_IC2Polarity) TIM_ENCODE_DUL_CLKPLUS_MODE2

TIM_ENCODE_SINGLE_CLKPLUS_MODE1

TIM_ENCODE_SINGLE_CLKPLUS_MODE2
| T T e T, | oy | | M55t
i om | TN ConliEorndock T Ve T | vl T ConfirresOeB T NG | ;| v 5.
| ey ™ | i oy | @ | s
| T e . | oy " | | T35 50
sy | TN ContaacolOR(TIN ol T | e TV contraesdos o™ | 5 | st
G | T e T, | oy | 1| M550
st | 14T CoghEmosdTIV Mol T, | vl T _Contprmos TN MGt | 45| i s 151
co st | Yol T SeECanEuT Madle T, | volo T seeComeni Modle” | 5 | s st
DMA iR ffifig void TIM_SelectCapCmpDmaSrc(TIM_Module® ¥(I)Ii\2_8electCapCmpDmaSrc(TIM_Module* & | TIM%BGSA—FL.
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uintl6_t TIM_OCClIear)

uintl6_t TIM_OCClIear)

S Y S 4 void void ‘
?{]f%{?ﬁéﬁﬁ TIM_EnableCapCmpPreloadControl(TIM_Module | TIM_EnableCapCmpPreloadControl(TIM_M & | TIM %S A—E.
ML BCRe * TIMx, FunctionalState Cmd) odule* TIMx, FunctionalState Cmd)
CCDATL Fi%#f | void TIM_ConfigOc1Preload(TIM_Module* void TIM_ConfigOc1Preload(TIM_Module* e
2 : ; i TIM i 5 A —F
e TIMX, uint32_t TIM_OCPreload) TIMX, uint32_t TIM_OCPreload)
T - - - -
E:CDATZ Tk void TII\_/I_ConﬂgOcZPreIoad(TIM_Module* void TII\_/I_ConﬂgOcZPreIoad(TIM_Module* 7 TIM % 2 K%,
fit TIMX, uint32_t TIM_OCPreload) TIMX, uint32_t TIM_OCPreload)
T - - - -
CCDATS Wiz #iffi | void TIM_ConfigOc3Preload(TIM_Module* void TIM_ConfigOc3Preload(TIM_Module* = | TIM g B R
Bt TIMX, uint32_t TIM_OCPreload) TIMX, uint32_t TIM_OCPreload)
CCDAT4 TlZs i void TIM_ConfigOc4Preload(TIM_Module* void TIM_ConfigOc4Preload(TIM_Module* . e
. . % | TIM &S5
At TIMX, uint32_t TIM_OCPreload) TIMX, uint32_t TIM_OCPreload)
CCDATS TiiZE#ff | void TIM_ConfigOc5Preload(TIM_Module* void TIM_ConfigOc5Preload(TIM_Module* 5| TIM g E R
Bt TIMX, uint32_t TIM_OCPreload) TIMX, uint32_t TIM_OCPreload) = M °
CCDATS6 TiiZk#k{# | void TIM_ConfigOc6Preload(TIM_Module* void TIM_ConfigOc6Preload(TIM_Module* 5| TIM e R
fit TIMX, uint32_t TIM_OCPreload) TIMX, uint32_t TIM_OCPreload) = M °
CCDAT7 Tk f# i void TIM_ConfigOc7Preload(TIM_Module* = | g
e TIMX, uint32_t TIM_OCPreload) = S
CCDATS Tk &k f# i void TIM_ConfigOc8Preload(TIM_Module* o
fe TIMX, uint32_t TIM_OCPreload) = P
CCDATO Tl & i i void TIM_ConfigOc9Preload(TIM_Module* o
fe TIMX, uint32_t TIM_OCPreload) = P
s 2 void TIM_ConfigOc1Fast(TIM_Module* TIMx, void TIM_ConfigOc1Fast(TIM_Module* o= P
JBIE 1 PO e uint32_t TIM_OCFast) TIMX, uint32_t TIM_OCFast) H TIM % 5 A
ML Aok £ void TIM_ConfigOc2Fast(TIM_Module* TIMX, void TIM_ConfigOc2Fast(TIM_Module* = P e
il 2 Pk it uint32_t TIM_OCFast) TIMx, uint32_t TIM_OCFast) | TIM G 5 A 5
L fok b void TIM_ConfigOc3Fast(TIM_Module* TIMx, void TIM_ConfigOc3Fast(TIM_Module* - P
i 3 Pk it uint32_t TIM_OCFast) TIMx, uint32_t TIM_OCFast) A | TIM %S A5
L fok b void TIM_ConfigOc4Fast(TIM_Module* TIMx, void TIM_ConfigOc4Fast(TIM_Module* - P
I 4 PRIE LR uint32_t TIM_OCFast) TIMx, uint32_t TIM_OCFast) A | TIM%S A5
KL ok b void TIM_ConfigOc5Fast(TIM_Module* TIMX, void TIM_ConfigOc5Fast(TIM_Module* e P
5 P it uint32_t TIM_OCFast) TIMXx, uint32_t TIM_OCFast) a | TIM%iS A5
TN 20 void TIM_ConfigOc6Fast(TIM_Module* TIMx, void TIM_ConfigOc6Fast(TIM_Module* _— P
I 6 PRk it uint32_t TIM_OCFast) TIMx, uint32_t TIM_OCFast) | TIM G S A5
JEIE 1 LEBGE R | void TIM_CIrOc1Ref(TIM_Module* TIMX, void TIM_CIrOc1Ref(TIM_Module* TIMX, . e
. . | TIM G5 A—E
fiifg uint16_t TIM_OCClear) uintl6_t TIM_OCClear)
el A LV e : * : *
JEIE 2 fH LEEBGE R | void TIM_CIrOc2Ref(TIM_Module* TIMX, void TIM_CIrOc2Ref(TIM_Module* TIMX, 5| TIM g E R
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EIE 3 Fr LSRR | void TIM_CIrOc3Ref(TIM_Module* TIMX, void TIM_CIrOc3Ref(TIM_Module* TIMX, 5| TIM g E R
R uintl6_t TIM_OCClear) uintl6_t TIM_OCClear) H ~ °
EIE 4 i LSRR | void TIM_CIrOc4Ref(TIM_Module* TIMX, void TIM_CIrOc4Ref(TIM_Module* TIMX, 5| TIM g E R
firhe uint16_t TIM_OCClear) uintl6_t TIM_OCClear) H -~ °
JEIE 5 i HLEERR | void TIM_CIrOc5Ref(TIM_Module* TIMX, void TIM_CIrOc5Ref(TIM_Module* TIMX, 5| TIM g E R
firhe uint16_t TIM_OCClear) uintl6_t TIM_OCClear) H -~ °
JEIE 6 i LSRR | void TIM_CIrOc6Ref(TIM_Module* TIMX, void TIM_CIrOc6Ref(TIM_Module* TIMX, = | TIM g B R
g uintl6_t TIM_OCClear) uintl6_t TIM_OCClear) = 7 °
void
s 2y TIM_CIrOcRefInputSource(TIM_Module*
HIE x i I - - . . .
P : TIMK, uint32_t B |, TR
ORISR OCRefClearlnputSelect,uint32_t
OCRefClearInputSource)
NN J void TIM_ConfigOc1Polarity(TIM_Module* void TIM_ConfigOc1Polarity(TIM_Module* - P
BTG 1 HAEIE T TIMX, uintl6_t OcPolarity) TIMX, uintl6_t OcPolarity) = TIM 5 54—
NN o void TIM_ConfigOc2Polarity(TIM_Module* void TIM_ConfigOc2Polarity(TIM_Module* - P
I 2 Atk TIMX, uint16. t OcPolarity) TIMx, uint16. t OcPolarity) | TIM %S A2
N I void TIM_ConfigOc3Polarity(TIM_Module* void TIM_ConfigOc3Polarity(TIM_Module* i P e
JIE 3 Bltin TIMX, uintl16_t OcPolarity) TIMX, uintl6_t OcPolarity) = TIM % 54— 5
NN I void TIM_ConfigOc4Polarity(TIM_Module* void TIM_ConfigOc4Polarity(TIM_Module* i P e
G 4 BdEin TIMX, uintl6_t OcPolarity) TIMX, uintl6_t OcPolarity) = TIM % 54— 5
N J void TIM_ConfigOc5Polarity(TIM_Module* void TIM_ConfigOc5Polarity(TIM_Module* i P e
JIE 5 Bltin S TIMX, uintl6_t OcPolarity) TIMX, uintl6_t OcPolarity) = TIM % 54— 5
s J void TIM_ConfigOc6Polarity(TIM_Module* void TIM_ConfigOc6Polarity(TIM_Module* - P
I 6 Hltinit TIMX, uintl6_t OcPolarity) TIMX, uintl6_t OcPolarity) = TIM 5 54— 5
e S . . . void ‘
ﬁ; 1 EAbBiE Rt ¥‘|)|'3|XT'Xég“:g?ﬁé’:;ﬁ'ag'ty(ﬂM—MOd”'e* TIM_ConfigOc1NPolarity(TIM_Module* % | TIM = A3
i : - Y TIMX, uint32_t OcNPolarity)
S N . . . void )
ﬁ;% 2 HANGIE A ¥cljll\(/jl);“lz\l/lrﬁ§:60ntf g?Ncg'S‘lzg'tar)'ty(T'M—Mc’d“'e* TIM_ConfigOc2NPolarity(TIM_Module* 5| TIIMG B A8
' - y TIMX, uint32_t OcNPolarity)
s N . . . void
ﬁﬁ 3 HAMBIE ¥(|)||\(/i|)2l’IJ\i/Irﬁ(lié)ntfgCOchzl;?ilar)lty(TIM_Module* TIM_ConfigOc3NPolarity(TIM_Module* o TIMESA 5L
i : - Y TIMX, uint32_t OcNPolarity)
i S A void
E;‘% 4 TLANEIE - TIM_ConfigOc4NPolarity(TIM_Module* 5| wim
TIMX, uint32_t OcNPolarity)
TIM %5 A —EL.
L g S S A void TIM_EnableCapCmpCh(TIM_Module* void TIM_EnableCapCmpCh(TIM_Module* - BInEE S
3R EL B TIMX, uintl6_t Channel, uint32_t TIM_CCXx) TIMX, uint32_t Channel, uint32_t TIM_CCXx) = TIM_CH_5
TIM_CH_6
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e _ void TIM i B R —5.
3R L BCETE B 4ME | void TIM_EnableCapCmpChN(TIM_Module* TIM_EnableCapCmpChN(TIM_Module* 75| smE s
EAfE TIMX, uint16_t Channel, uint32_t TIM_CCXxN) TIMX, uint32_t Channel, uint32_t H R IEZ 5T
TIM_CCxN) TIM_CH_4
TIM %5 A
W hNIEIE 4
TIM_CH_5
. . TIM_CH_6
A~ . void TIM_SelectOcMode(TIM_Module* TIMX, void TIM_SelectOcMode(TIM_Module* = ey "
it P U uintl6_t Channel, uintl6_t OcMode) TIMX, uint32_t Channel, uint32_t OcMode) = 1 OCMODE #5X.:
TIM_OCMODE_OPMOD_RETRIG1
TIM_OCMODE_OPMOD_RETRIG2
TIM_OCMODE_COMBI_PWM1
TIM_OCMODE_COMBI_PWM2
2 void TIM_EnableUpdateEvt(TIM_Module* TIMx, | void TIM_EnableUpdateEvt(TIM_Module* - P
SR FunctionalState Cmd) TIMX, FunctionalState Cmd) = TIM % 5 A2
void void
TR RN E TIM_ConfigUpdateRequestIntSrc(TIM_Module* TIM_ConfigUpdateRequestIntSrc(TIM_Mod 5| TIMEBSA—E.
TIMX, uint16_t TIM_UpdateSource) ule* TIMx, uint32_t TIM_UpdateSource)
o~ void TIM_SelectHallSensor(TIM_Module* TIMx, | void TIM_SelectHallSensor(TIM_Module* i P e
HALL i FunctionalState Cmd) TIMx, FunctionalState Cmd) = TIM % 5 A5
. - void
T e O ¥?:€leIllj\i/lrﬁfglic.}?&epgés&hggs)emM—MOdUIe TIM_SelectOnePulseMode(TIM_Module* % | TIM4GE5AR—E
' - - TIMX, uint32_t TIM_OPMode)
. . : . TIM %5 A,
e void TIM_SelectOutputTrig(TIM_Module* TIMx, | void TIM_SelectOutputTrig(TIM_Module* o= N o 1y
TRGO it I&FE | int16 t TiM_TRGOSource) TIMx, uint32_t TIM_TRGOSource) | HTRGO {5 5
TIM_TRGO_SRC_OC4 _7_8 9REF
e ) void TIM_SelectOutputTrig2(TIM_Module* o= a4
TRGO?2 #ir YR $¢ TIMX, uint32_t TIM_TRGO2Source) Ao | Al
TIM 45 5 A .
M i void TIM_SelectSlaveMode(TIM_Module* TIMx, | void TIM_SelectSlaveMode(TIM_Module* - B MR RS %
uintl6_t TIM_SlaveMode) TIMX, uint32_t TIM_SlaveMode) H TIM_SLAVE_MODE_GATED_RESET
TIM_SLAVE_MODE_TRIG_RESET
. « | void
P £ 32 AR R A2 ¥?;\(/jb;r Il:\i/lrﬁfglic}l}ﬂ@stsﬂriﬁ::zgh&gcé%&ldh:)_Module TIM_SelectMasterSlaveMode(TIM_Module* | TIMESA 5L
' - - TIMX, uint32_t TIM_MasterSlaveMode)
e void TIM_SetCnt(TIM_Module* TIMX, uint16_t void TIM_SetCnt(TIM_Module* TIMX, - P
B A Counter) uint16_t Counter) A | TIM G A5
. void TIM_SetAutoReload(TIM_Module* TIMx, void TIM_SetAutoReload(TIM_Module* - e
B AR fi uintl6_t Autoreload) TIMX, uint32_t Autoreload) = TIM 5 54—
W LR A AF A void TIM_SetCmp1(TIM_Module* TIMX, uint16_t | void TIM_SetCmp1(TIM_Module* TIMX, 5| TIM s A
(CCDATY) Comparel) uintl6_t Comparel) = v °
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wHE R A A E void TIM_SetCmp2(TIM_Module* TIMX, uint16_t | void TIM_SetCmp2(TIM_Module* TIMX, = | TIMEE R

(CCDAT2) Compare2) uintl6_t Compare2) = -~ °

WHE R A A E void TIM_SetCmp3(TIM_Module* TIMX, uint16_t | void TIM_SetCmp3(TIM_Module* TIMX, = | TIMEE R

(CCDAT3) Compare3) uintl6_t Compare3) = ~ °

W LR AR E void TIM_SetCmp4(TIM_Module* TIMX, uint16_t | void TIM_SetCmp4(TIM_Module* TIMX, - TIM % B A5

(CCDAT4) Compare4) uintl6_t Compare4) = ~ °

WE LR A Al void TIM_SetCmp5(TIM_Module* TIMX, uint16_t | void TIM_SetCmp5(TIM_Module* TIMX, = | TIM g B R

(CCDAT5) Compareb) uintl6_t Compareb) = ~ °

WE LR A A void TIM_SetCmp6(TIM_Module* TIMX, uint16_t | void TIM_SetCmp6(TIM_Module* TIMX, = | TIM EE R

(CCDATES) Compare6) uintl6_t Compares) H ~ °

BE AR A E i void TIM_SetCmp7(TIM_Module* TIMX, = |

(CCDATY) uint16_t Compare?) = P

wE LR A A7 A i void TIM_SetCmp8(TIM_Module* TIMX, = |

(CCDATS) uint16_t Compare8) = e

wE LR A A7 A i void TIM_SetCmp9(TIM_Module* TIMX, = | g

(CCDAT9) uint16_t Compare9) = PR

WE LR A A i void TIM_SetCmp1D(TIM_Module* TIMX, = |

(CCDDAT1) uint16_t comparelD) = P

BB A 74 E ) void TIM_SetCmp2D(TIM_Module* TIMX, = |

(CCDDAT2) uint16_t compare2D) = P

BE A A E i void TIM_SetCmp3D(TIM_Module* TIMX, = |

(CCDDAT3) uint16_t compare3D) H P

wE LR A A7 A i void TIM_SetCmp4D(TIM_Module* TIMX, = |

(CCDDAT4) uint16_t compare4D) = I

WEIEE 1 R void TIM_SetInCap1Prescaler(TIM_Module* void TIM_SetinCap1Prescaler(TIM_Module* | . | o \/ Py

il TIMX, uintl6_t TIM_ICPSC) TIMX, uintl6_t ICPrescaler) = ~ °

B IEIE 2 AR void TIM_SetInCap2Prescaler(TIM_Module* void TIM_SetinCap2Prescaler(TIM_Module* | . | 1/ poyep

il TIMX, uintl6_t TIM_ICPSC) TIMX, uintl6_t ICPrescaler) = ~ °

WHEIEIE 3 fAR void TIM_SetInCap3Prescaler(TIM_Module* void TIM_SetinCap3Prescaler(TIM_Module* | . | o,/ P

il TIMX, uintl6_t TIM_ICPSC) TIMX, uintl6_t ICPrescaler) = ~ °

T EIAIE 4 IR void TIM_SetInCap4Prescaler(TIM_Module* void TIM_SetinCap4Prescaler(TIM_Module* | . | L/ BT

il TIMX, uintl6_t TIM_ICPSC) TIMX, uintl6_t ICPrescaler) = °

L A\ G A void

zﬁ ETR fAJR(S - TIM_SelectETRInputSource(TIM_Module* 5 B

v TIMx, uint32_t TIM_ETRInputSource)

v i/ void TIM_SetCIkDiv(TIM_Module* TIMX, void TIM_SetCIkDiv(TIM_Module* TIMX, e Py

ELE TIM I BRI 55 uintl6_t TIM_CKD) uint32_t TIM_CKD) A | TIM G A 5

?éi%iﬁ;%ﬁ A uint16_t TIM_GetCapl(TIM_Module* TIMx) | uint16_t TIM_GetCapL(TIM_Module* TIMx) | 7 | TIM %5 R %L,
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?jéilgiﬁ%?ﬁ%&ﬁ uint16_t TIM_GetCap2(TIM_Module* TIMXx) uint16_t TIM_GetCap2(TIM_Module* TIMx) | 7 | TIM 485 A —3.
?éil&iﬁ%?ﬁ%&ﬁ uint16_t TIM_GetCap3(TIM_Module* TIMXx) uint16_t TIM_GetCap3(TIM_Module* TIMx) | 7 | TIM 485 A —3.
?éixgi%?ﬁ%&ﬁ uint16_t TIM_GetCap4(TIM_Module* TIMXx) uint16_t TIM_GetCap4(TIM_Module* TIMx) | 7 | TIM 485 A —3.
?éi%f%?ﬁ%&ﬁ uint16_t TIM_GetCap5(TIM_Module* TIMXx) uint16_t TIM_GetCap5(TIM_Module* TIMx) | 7 | TIM 485 A —3.
?éi%iﬁ%?ﬁ W Uintl6_t TIM_GetCap6(TIM_Module* TIMx) | uintl6_t TIM_GetCap6(TIM_Module* TIMx) | 7 | TIM 4 2R —%L.
FREL B 2 A7 A 1E . . - "
(CCDAT?) uintl6_t TIM_GetCap7(TIM_Module* TIMX) i S
FREL B 2 A7 A (E i . N - N
(CCDATS) uintl6_t TIM_GetCap8(TIM_Module* TIMXx) A B
FREL B 2 A7 A 1E i . N - N
(CCDAT9) uintl6_t TIM_GetCap9(TIM_Module* TIMXx) A B
IR LG 27 A7 2 i uintl6_t TIM_GetCap1D(TIM_Module* = | g
(CCDDAT1) TIMX) @ BT
SR L5 2 7 28 H. ) uintl6_t TIM_GetCap2D(TIM_Module* - 5
(CCDDAT?2) TIMX) @ BT
AR A A7 A E ) uintl6_t TIM_GetCap3D(TIM_Module* o
(CCDDAT3) TIMX) @ BT
IR 2 A7 A i uintl6_t TIM_GetCap4D(TIM_Module* | m
(CCDDAT4) TIMX) & I
IR B A8 uint32_t TIM_GetCnt(TIM_Module* TIMXx) uint32_t TIM_GetCnt(TIM_Module* TIMXx) A | TIM g5 A—3.
i *
SR i uint16_t TIM_GetPrescaler(TIM_Module* TIMx) #'Irl‘\t/ll)g—t TIM_GetPrescaler(TIM_Module 5| TIM g e R 8.
1 * 1 *
KHL AR 1 ;J_llr&lej)_t TIM_GetAutoReload(TIM_Module Elj_llr:\t/llxt‘;_tTIM_GetAutoReIoad(TIM_Module o TIM 43 25— 5¢.
. FlagStatus TIM %i'5 A —,
gouE R | (oSS T 'Vt'—T?,\e,fCCCEE‘NS;a‘“S(T'M—'V'Od”'e TIM_GetCCENStatus(TIM_Module* TIMx, | 7 | il &4 .
' — - uint32_t TIM_CCEN) TIM_CC4ANEN
TIM %i'5 A —,
bR &AL S B8 I0:
- FlagStatus TIM_FLAG_CC7
IR B AR ?ﬁ\%itaj:‘;tgz' 'Vt'—T?,f/fF'FafitGa;”s(T'M—MOd”'e TIM_GetFlagStatus(TIM_Module* TIMX, % | TIM_FLAG cC8
' TV uint32_t TIM_FLAG) TIM_FLAG_CC9
TIM_FLAG_BREAK?2
TIM_FLAG_SYS_BREAK
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void TIM_ClearFlag(TIM_Module* TIMX,

void TIM_ClearFlag(TIM_Module* TIMX,

TIM 4’5 A —FL,
bR EAL S BN
TIM_FLAG_CC7

Fic

TIMx, TIM_FiltInitType* TIM_FiltInitStruct)

vE — j; 2 A
R AL uint32_t TIM_FLAG) uint32_t TIM_FLAG) = | TIM_FLAG_CC8
TIM_FLAG_CC9
TIM_FLAG_BREAK?2
TIM_FLAG_SYS_BREAK
TIM % 5 A —E
Fr &AL S HOE N
SR B INTStatus TIM_GetlntStatus(TIM_Module* TIMx, | INTStatus TIM_GetIntStatus(TIM_Module* | . | TIM_INT_CC7
E L uint32_t TIM_IT) TIMx, uint32_t TIM_IT) = | TIM_INT_CC8
TIM_INT_CC9
TIM_INT_BREAK2
TIM_INT_SYS_BREAK
TIM %5 A —H.
FrEALZHOG N
. . N : - * TIM_INT_CC7
Vb void TIM_ClIrIntPendingBit(TIM_Module* TIMx, | void TIM_ClrIntPendingBit(TIM_Module - -
Al aryts uint32_t TIM_IT) TIMx, uint32_t TIM_IT) = | TIM_INT_CCB8
TIM_INT_CC9
TIM_INT_BREAK2
TIM_INT_SYS_BREAK
UL s e g static void ConfigTI1(TIM_Module* TIMX, void ConfigTI1(TIM_Module* TIMX, )
gﬁﬁﬁﬁg 1 E}Eg uintl6_t IcPolarity, uintl6_t IcSelection, uint16_t uint32_t ICPolarity, uint32_t ICSelection, & TIM 4@ 5 A —%,
> ) e IcFilter) uint32_t ICFilter)
, S HOT G 2 [ st_atic void Confi_gTIZ_(TIM_Module*_TIM)_(, vgid ConfigTIZ(_TIM__ModuIe* TIMx,_
iﬁﬁ?\?z; 2 E}g% uintl6_t IcPolarity, uint16_t IcSelection, uint16_t | uint32_t ICPolarity, uint32_t ICSelection, %A | TIM%5A—5.
v o B0 |eFilter) uint32_t ICFilter)
U s e o static void ConfigTI3(TIM_Module* TIMX, void ConfigTI3(TIM_Module* TIMX, ‘
gﬁﬁﬁﬁg 3 E}gg uintl6_t IcPolarity, uintl6_t IcSelection, uint16_t uint32_t ICPolarity, uint32_t ICSelection, =5 TIM 4’5 A —5,
i e IcFilter) uint32_t ICFilter)
VL s e g st_atic void Confi_gTI4_(TIM_Module*_TIM>_<, vgid ConfigTI4(‘_I'IM__Module* TIMx,_ ‘
gﬁﬁﬁzg 4 E}?E uint16_t IcPolarity, uint16_t lcSelection, uint16_t uint32_t ICPolarity, uint32_t ICSelection, | TIM %5 A—E.
» AAJEFE, S| orter) uint32_t ICFilter)
& O X FE AR R i void TIM_AsymmetricEnable(TIM_Module* |
Rl TIMX, FunctionalState Cmd) = e
void
fHi 6t 4/7/8/9 W IE fik ) TIM_OCxRefTriggerADC(TIM_Module* x| p
% ADC TIMX, uint32_t OCxRef, FunctionalState = P
Cmd)
JHIE 1 AN BCE IR ) void TIM_ICIFiltConfig(TIM_Module* x| gk
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IE 2 BRI ) void TIM_IC2FiltConfig(TIM_Module* = | g
T = TIMx, TIM_FiltInitType* TIM_FiltInitStruct) N
EIE 3 BT ) void TIM_IC3FiltConfig(TIM_Module* = | g
(iR TIMX, TIM_FiltInitType* TIM_FiltInitStruct) = e
JETE 4 NI ) void TIM_ICA4FiltConfig(TIM_Module* = | g
(iR TIMX, TIM_FiltInitType* TIM_FiltInitStruct) = e
JETE 1 NB I ) void TIM_ICIFiltEnable(TIM_Module* 2= | s
fffe TIMx,FunctionalState Cmd) H B
JHIE 2 S NBCTE IR ) void TIM_IC2FiltEnable(TIM_Module* = | g
ffife TIMx,FunctionalState Cmd) = P
JHIE 3 M ANBCT IR ) void TIM_IC3FiltEnable(TIM_Module* = |
ffife TIMx,FunctionalState Cmd) H IR
JBIE 4 AT IR i void TIM_ICA4FiltEnable(TIM_Module* % | m
firhe TIMx,FunctionalState Cmd) N A
JHIE X BB i FlagStatus TIM_GetFiltStatus(TIM_Module* = | g
w RS TIMX, uint32_t TIM_FiltFlag) | A
43.28ADC
TR AEN32GA5X R FIFINI2HATX_48x 5| {EADCIEEL [ IR B AP IR HON L3R, B 3Ika)).c . hsC b g, B QRS 1 FH ADCHEEL IR Zh AP R £ 7] DAAK R
MRS
g AP1 Z 7R g; ERU
API N S
N32G45x 25 N32H47x_48x &5 _§ A
ADC S void ADC_Delnit(ADC_Module* ADCXx) void ADC_Delnit(ADC_Module* ADCXx) & ¥
H H * H * H * H *
ADC ¥tk \,&OS%AIEiCt:S_tIPL:(t;%ADC_MOdUIe ADCx, ADC_InitType ﬁgg_m::(s?lag)_Module ADCx, ADC_InitType B %744 Resolution it B 2%
ADC GV | . A
i - void ADC_InitStruct(ADC_InitType* ADC_InitStruct) void ADC_InitStruct(ADC_InitType* ADC_InitStruct) & 14 Resolution Bt & 54
e 20 void ADC_Enable(ADC_Module* ADCXx, FunctionalState | void ADC_Enable(ADC_Module* ADCX, o
ADC BUR AL Cmd) FunctionalState Cmd) |k
¥ T ADC DMA i3 ¥ B (1)
Tige, WMASH
ADC DMA fifi i void ADC_EnableDMA(ADC_Module* ADCX, void ADC_SetDMATransferMode(ADC_Module - ADC_MULTI_REG_DMA_EAC
He | FunctionalState Cmd) *ADCX, uint32_t DMAMode) H H_ADC 24J7] T
ADC_EnableDMA(ADCx,ENAB
LE)
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PS4
ADC_INT_ENDCA
ADC il | Void ADC_Configini(ADC_Module* ADCX, uint16_t void ADC_ConfigInt(ADC_Module* ADCX, uint16_t N ﬁgg—:m—“‘EE,\IND%%’;R
ADC_IT, FunctionalState Cmd) ADC_IT, FunctionalState Cmd) =
ADC_INT_RDY
ADC_INT_PDRDY
ADC_INT_EOSAMP
FrE sS40 cali_mode
RS IX 4 B g A R A 22 A8
Eaw il
ADC_StartCalibration(ADCx) %
<o . I id ADC_CalibrationOperation(ADC_Module* ADCX, FT
ADC K void ADC_StartCalibration(ADC_Module* ADCX) vol - . - % |
ADC_CALI_MOD cali_mode) ADC_CalibrationOperation(ADCx
ADC_CALIBRATION_SIGNAL_
MODE)
FRHL ADC Kt FlagStatus ADC_GetCalibrationStatus(ADC_Module* FlagStatus ADC_GetCalibrationStatus(ADC_Module* o I
R ADCX) ADCX) =
- o void ADC_CalibrationReset(ADC_Module* ADCX, = o -
e ADC_CALI_MOD cali_mode) A | e
FHJa HUUEIESK | void ADC_EnableSoftwareStartConv(ADC_Module* void ADC_EnableSoftwareStartConv(ADC_Module* o .
A4 T ADCX, FunctionalState Cmd) ADCXx, FunctionalState Cmd) =
. NN FlagStatus
IREVHLNEE R | FlagStatus * =
HIFaEHRA | ADC_GetSoftwareStartConvStatus(ADC_Module* ADCXx) 282;;3 etSoftwareStartConvStatus(ADC_Module e x
HOHE void ) void _
ggg)\kk‘ﬁ ADC_EnableSoftwareStartinjectedConv(ADC_Module* ADC_EnableSoftwareStartinjectedConv(ADC_Module* = ¥
ADCX, FunctionalState Cmd); ADCYX, FunctionalState Cmd);
O3 X SR FlagStatus FlagStatus
p El
?ii% ggﬁ;iﬁ ADC_GetSoftwareStartinjectedConvCmdStatus(ADC_Mo | ADC_GetSoftwareStartInjectedConvCmdStatus(ADC_M = G
H V5| dule* ADCX); odule* ADCXx);
< g . A « | void
?%gﬁ’* Bt Xos%ﬁl?}(i:rﬁgotnmgzﬁggﬂodeChannelCount(ADC_ModuIe ADC_ConfigDiscModeChannelCount(ADC_Module* = ¥
- ' - ADCX, uint8_t Number);
fEREMUEIEA | void ADC_EnableDiscMode(ADC_Module* ADCX, void ADC_EnableDiscMode(ADC_Module* ADCX, o
AR, FunctionalState Cmd) FunctionalState Cmd); =
ffigeyFE N#IE A | void ADC_EnablelnjectedDiscMode(ADC_Module* void ADC_EnablelnjectedDiscMode(ADC_Module* o
AR, ADCX, FunctionalState Cmd); ADCX, FunctionalState Cmd); e
void ADC_ConfigRegularChannel(ADC_Module* ADCx, | void ADC_ConfigRegularChannel(ADC_Module*
HUNZHIEE R E | uint8_t ADC_Channel, uint8_t Rank, uint8_t ADCX, uint8_t ADC_Channel, uint8_t Rank, uint8_t = TG
ADC_SampleTime) ADC_SampleTime)
TN 2 void ADC_EnableAutolnjectedConv(ADC_Module* void ADC_EnableAutolnjectedConv(ADC_Module* .
HBHEN L RE ADCYX, FunctionalState Cmd) ADCX, FunctionalState Cmd) e x
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WG SN A A RO B
ADC_EnableAutolnjectedConv(A
F@EE STk | void ADC_EnableExternal TrigConv(ADC_Module* void ADC_SetRegularTriggerEdge(ADC_Module* - Rg)éEgle /tARBeIg_;EI;rL?I'riggerE dge(AD
KALRE ADCX, FunctionalState Cmd) ADCX, uint32_t ExternalRegularTriggerEdge) = oxe
ADC_REG_TRIG_EXT_RISING)
AR
WG SN A A RO B
ADC_
void EnableExternal TriglnjectedConv
VENIE TE H1 5 ik - void ADC_SetlnjectTriggerEdge(ADC_Module* ADCx (ADCx,ENABLE )5 ADC
s ADC_EnableE ITrigl ADC_Module* : = L2 - N -~ -
K AERE ADg; Eﬁg;io);t:{g;tergmnd; ctedConv(ADC_Module uint32_t ExternallnjectTriggerEdge) H SetlnjectTriggerEdge (ADCX,
' ADC_INJ_TRIG_EXT_RISING)
HHIR]
NivE uintl6_t ADC_GetDat(ADC_Module* ADCX
AL ADC % - - ( - ) uintl6_t ADC_GetDat(ADC_Module* ADCx) = ¥
Hedi R
“H
$E% ADC uint32_t uint32_t
sk ADC_GetDualModeConversionDat(ADC_Module* ADC_GetMutiModeConversionDat(ADC_Module* = B4 BR £
- ADCX) ADCXx)
3 03 3 void _ _
EE%;;;;;ELE’J o ADC_ConfigExternal TrigRegularConv(ADC_Module* & BT HE R K
RS2SR ADCX, uint32_t ADC_External TrigRegularConv)
RE By | VOl void
S g ADC_ConfigExternalTriglnjectedConv(ADC_Module* ADC_ConfigExternalTrigInjectedConv(ADC_Module* = ¥
H i ADCX, uint32_t ADC_ExternalTriglnjecConv) ADCXx, uint32_t ADC_ExternalTriglnjecConv)
void ADC_ConfigInjectedChannel(ADC_Module* ADCx, | void ADC_ConfiginjectedChannel(ADC_Module*
VENAIEERLE | uint8_t ADC_Channel, uint8_t Rank, uint8_t ADCX, uint8_t ADC_Channel, uint8_t Rank, uint8_t = ¥
ADC_SampleTime) ADC_SampleTime)
5 % void void
Eﬁﬁ“}\?ﬂk ADC_ConfiglnjectedSequencerLength(ADC_Module* ADC_ConfiglnjectedSequencerLength(ADC_Module* = G
-~ ADCX, uint8_t Length) ADCX, uint8_t Length)
Theeie ez 2% 1 Tk
1 1 *
e void ADC_SetlnjectedOffsetDat(ADC_Module* ADCx, \J?ASSA}[')ACD—geg?;ﬁtCAOSgg%A‘f?sgﬁ'\;l;):f le* ADCx, - SRR N B TE A D) 368 T )
uint8_t ADC_InjectedChannel, uint16_t Offset) ADC_OffsetStruct) - T B, ANBWEhEOR, BT
- fik e
void ADC_GetOffsetConfig(ADC_Module* ADCX,
RIS e B & uint8_t ADC_Offset, ADC_OffsetType* % ST R 3
ADC_OffsetStruct)
NS T BB
SR N . . . uintl6_t ADC_INJ_CH_1 X}
gg%)\@@g %Btéi—mgct—igg“?ﬁ?igggg‘;}gﬁ:‘%?)Dat(ADc—M°d“'e* ADC_GetInjectedConversionDat(ADC_Module* ADCx, | & | ADC_INJECT DATA OFFSET_
' - N uint8_t ADC_InjectedChannelOffset) 1
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ADC_INJ_CH_4 %}
ADC_INJECT_DATA_OFFSET_

uint16_t ADC_IT)

4
FPRTRREIN void void
E’?%ﬁ?ﬁ REL ADC_ConfigAnalogWatchdogWorkChannelType(ADC_M | ADC_ConfigAnalogWatchdoglWorkChannelType(ADC = J
T odule* ADCXx, uint32_t ADC_AnalogWatchdog) _Module* ADCXx, uint32_t ADC_AnalogWatchdog)
L \ wexn | void void
;%ﬁ RIS ADC_ConfigAnalogWatchdogSingleChannel(ADC_Modul | ADC_ConfigAnalogWatchdoglSingleChannel(ADC_Mo = ’
Vel e* ADCX, uint8_t ADC_Channel) dule* ADCXx, uint8_t ADC_Channel)
void void }\Z%ﬁgzﬁc
. . ADC_ConfigAnalogWatchdogThresholds(ADC_Module* | ADC_ConfigAnalogWatchdogThresholds(ADC_Module - . : \ f
BEAT B ADCX, uint16_t HighThreshold, uintl6_t LowThreshold) * ADCx, ADC_AWDG Awdg, uint16_t HighThreshold, = E@f&@@ﬂﬁ%l]?@ 1, HiHe
uint16_t LowThreshold) BT CUEBERC B E T T 1/2/3
{figein L a8 | void ADC_EnableTempSensorVrefint(FunctionalState void ADC_EnableTempSensorVrefint(FunctionalState o K
S5HEZHAE | Cmd) Cmd) =
FlagStatus ADC_GetFlagStatus(ADC_Module* ADCX, NS,
uint8_t ADC_FLAG) - ADC_FLAG_EOC_ANY
- ADC_FLAG_JEOC_ANY
« - ADC_FLAG_ENDC_ERROR
KHL ADC s Ellﬁglsgatu; S\CD(li:_L(f(t?’F)IagStatus(ADC_ModuIe ADCX, B - ADC_FLAG_RDY
- - - ADC_FLAG_PDRDY
- ADC_FLAG_EOSAMP
- ADC_FLAG_TCFLAG
. ST void ADC_ClearFlag(ADC_Module* ADCXx, uint8_t void ADC_ClearFlag(ADC_Module* ADCX, uint16_t o
kR ADC AR ADC_FLAG) ADC_FLAG) = x
INTStatus ADC_GetIntStatus(ADC_Module* ADCX, AL
uintl6_t ADC_IT) - ADC_ INT_EOC_ANY
- ADC_ INT_JEOC_ANY
" - ADC_ INT_ENDC_ERROR
SREL R A Lli\ln'[ls('gattu'sA S([:)Cﬁ()BetlntStatus(ADC_ModuIe ADCX, B - ADC_ INT_RDY
- - -ADC_ INT_PDRDY
-ADC_ INT_EOSAMP
-ADC_ INT_TCFLAG
void ADC_ClearIntPendingBit(ADC_Module* ADCX, ANSHMPLR:
uintl6_t ADC_IT) - ADC_ INT_EOC_ANY
- ADC_ INT_JEOC_ANY
: Lo * - ADC_ INT_ENDC_ERROR
RS void ADC_ClearIntPendingBit(ADC_Module* ADCX, B - ADC_ INT_RDY

- ADC_ INT_PDRDY
- ADC_ INT_EOSAMP
- ADC_ INT_TCFLAG
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15 IEIE ) Z 4 void ADC_SetDifChs(ADC_Module* ADCx,uint32_t " L . "
gi;}%‘ii% DifChs) (ADC_ - void ADC_SetChannelSingleDiff(ADC_Module* ADCX, = ﬂ%ﬂﬁl@iﬁlﬁ‘]ﬁéiﬁ, HARZHE R
2 uint32_t Channel, uint32_t SingleDiff) SO &S
T 6 void ADC_InitEx(ADC_Module* ADCX, void ADC_SetConvResultBitNum(ADC_Module* s, 3 N
%DC HIMIIRER | ADC InitTypeEx* ADC. InitStructEx) ADCX, uint32_t ResultBitNum) % gjgﬁ“glﬁ IFIRIP XA B
<3
FEL ADC ready | FlagStatus ADC_GetFlagStatusNew(ADC_Module* 4~ | ZER%5 ADC_GetFlagStatus £
I, ADCx, uint8_t ADC_FLAG_NEW) x A g
BLHE ADC bypass | void ADC_SetBypassCalibration(ADC_Module* ADCx, | void ADC_SetBypassCalibration(ADC_Module* ADCX, 5 | %
A AR FunctionalState en) FunctionalState Cmd) =
. - void ADC_SetConvResultBitNum(ADC_Module* ADCx, | void ADC_SetConvResultBitNum(ADC_Module* o
BE Y uint32_t ResultBitNum) ADCX, uint32_t ResultBitNum) e
void ADC_AHB_Clock_Mode_Config(ADC_Module*
& # ADC [fJi} | ADCx) void ADC_SelectClockMode(ADC_Module* ADCX, - N
Bzt void ADC_PLL_Clock_Mode_Config(ADC_Module* uint32._t ClockMode) A | AR RIS TR
ADCX)
W #E ADC B8 | void ADC_ConfigCIk(ADC_CTRL3_CKMOD void ADC_ConfigCIk(ADC_CTRL3_CKMOD o %
F 2 UL AL 4545 ADC_ClkMode, uint32_t RCC_ADCHCLKPrescaler) ADC_ClkMode, uint32_t RCC_ADCHCLKPrescaler) =
HE%Z ADC & . : :
L P 2T e void ADC_SetMultiTwoSamplingDelay(ADC_Module* = 2
%*’E‘ﬁmﬁﬁﬁ % ADCX, uint32_t MultiTwoSamplingDelay) = HIR
1 N B s N
giﬂz}\ﬁj‘% ¥ void ADC_StoplnjectedConv(ADC_Module* ADCXx) & ST BR HL
22 1|0 ) S 0 : ¥ o K
;iﬂ} s | X void ADC_StopRegularConv(ADC_Module* ADCx) & T H R B
35 1 fal FlagStatus
< HY 80 25 2l
gﬁ;m%%ﬁ ADC_GetGainCompensationCmdStatus(ADC_Module* & BTG bR HL
o ADCX)
WEET LM void ADC_SetAWDGI1FilteringConfig(ADC_Module - T
JEE AN *ADCx, uint32_t FilteringCount) = | AR
void
WEEH 213 ADC_SetAnalogWatchdog23MonitChannels(ADC_Mod - R
) M AR T 2 ule* ADCXx, uint8_t AWDG_RegEnOffset, uint32_t = e
AWDG_ChannelGroup)
S \ €T uint32_t
Zﬁ%% l%z;j 92H/3 ADC_GetAnalogWatchdog23MonitChannels(ADC_Mod o BTG R
i LIS ule* ADCx, uint8_t AWDG_RegEnOffset)
7T void
WEE M 2/3 ADC_SetAnalogWatchdog23IntConfig(ADC_Module* - T 5
) A3 i Je ADCX, uint8_t AWDG_RegIntEnOffset, uint32_t H I
AWDG_ChannelEn)
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S N €T uint32_t
%zﬁg?ﬂ ‘2/.35 ADC_GetAnalogWatchdog23IntConfig(ADC_Module* 5 B4 R HL
; Auld1d ADCX, uint8_t AWDG_RegEnOffset)
- : ¥ uint32_t
%KEE@ 213 ADC_GetAnalogWatchdog23StatusFlag(ADC_Module* 5 T BR B
AN ADCX, uint8_t AWDG_RegSTSOffset)
void
TEBRE T 1M 2/3 * ADC_ClearAnalogWatchdog23StatusFlag(ADC_Module - T
FRRSHRE * ADCx, uint8_t AWDG_RegSTSOffset, uint32_t = HITRE
AWDG_ChannelFlag)
BE ADC K HE * void ADC_SetCalibrationFactor(ADC_Module *ADCX, - 7 5 5
3 uint32_t SingleDiff, uint32_t CalibrationFactor) = | AR
T B 25 AMEAE . . )
£ 1y T 4 3 S pols void ADC_SetGainCompensation(ADC_Module - : -
?EbU&iEm%ME x *ADCX, uint32_t GainCompensationValue) = HrIHER
e S | 7o void ADC_EnableOverSamplingDiscont(ADC_Module x|
SRR *ADCx, FunctionalState Cmd) = | AR
BWHEERHENT | £ void ADC_SetOverSamplingScope(ADC_Module = | wem
Ve *ADCX, uint32_t OversampleScope) = HIIHE
st kefre | G void '
igi%;‘fg{u & ADC_ConfigOverSamplingRatioAndShift(ADC_Module i ST bR HL
o *ADCx, uint32_t Ratio, uint32_t Shift)
A8 B TR R AR AL void ADC_EnableDeepSleepMode(ADC_Module* = | s
N ADCX, FunctionalState Cmd) H HIoH
void
1 A8 I R ADC_EnableBatteryVoltageMonitor(ADC_Module* =5 R
ADCX, FunctionalState Cmd)
EREHERS | G void ADC_EnableCalibrationAutoLoad(ADC_Module* - S
H ADCX, FunctionalState Cmd) = »
G 22 void
{f EE;E ilu Eéﬁl I ADC_EnableCH1PositiveEndConnetPGA_P(ADC_Mod | 75 | Bi#ea%t
EEE ule *ADCX, FunctionalState Cmd)
BEEIE 1 void
EE;?%E%J ;‘éﬂi ¥ ADC_EnableCH1NegtiveEndConnetPGA_N(ADC_Mod | 75 | it %t
e ule *ADCX, FunctionalState Cmd)
BOSF i void -
{;E E:L;;% §2|J EC?Z % ADC_EnableCH2PositiveEndConnetPGA_P(ADC_Mod % S 1 bR
EHE ule *ADCX, FunctionalState Cmd)
ffif& ADC FIFO void ADC_EnableFIFO(ADC_Module* ADCX, - SV
ThEe x FunctionalState Cmd) = B
HkR FIFO Ml | & void ADC_ClearFIFO(ADC_Module* ADCX) T | Erh e
"~ y void ADC_ConfigFIFOWaterLevel(ADC_Module* - L
WIMFIFO RS | & ADCx, uint32_t FIFO_Level) | A
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- N uint8_t
ﬁiﬁ FIFO #12% I ADC_GetFIFOInvalidedDataCount(ADC_Module* & I eR AL
| ADCX)
FECFIFORE | & FlagStatus ADC_GetFIFOFlagStatus(ADC_Module* - SRR
P& ADCX, uint16_t ADC_FIFOFLAG) R UG
EBEFIFORE | void ADC_ClearFIFOFlag(ADC_Module* ADCX, - SRR
b & uint16_t ADC_FIFO_FLAG) R UG
fic® ADCFIFO | & void ADC_ConfigFIFOInt(ADC_Module* ADCX, - 8 8
el uintl6_t ADC_FIFO_IT, FunctionalState Cmd) = Rl
Ek FIFO Hlr | . void ADC_ClearFIFOIntPendingBit(ADC_Module* - S
Ny ADCX, uint16_t ADC_FIFO_IT) = | AR
R AR EXTI void
LiENADCHL | G ADC_ConfigRegularExtLineTrigSource(ADC_Module* & S B L
D) 388 T P e A YR ADCX, uint32_t ADC_trigger)
e EAR EXTI void
2/EN ADC 7 G ADC_ConfiglnjectedExtLineTrigSource(ADC_Module* 5 Fr R
NIE TE 1) sk R R ADCX, uint32_t ADC_trigger)
ffifE ADC [ . I
A - N void ADC_EnableCalibrationAutoLoad(ADC_Module* = . _
g%ﬁ HEED | ADCXx, FunctionalState Cmd) H R
Y
W # ADC T1E void ADC_ConfigADCPowerSupport(ADC_Module* - -
HLIR x ADCX, uint32_t ADC_PowerSupportSel) = LRLEE

T B Z&N32HATX_4A8Xx R HIIEADCHER K DhRe tb e 2, BRI RAE, (WA AME, M, F112/3a@iE L, extigkfih k4.
EXTI Zkfil & i) Demo Z LK, EXTI ZHiEHFS% T ER:
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- ADC_InitStructure. ExtTrigSelect -
< ADC_TInitStructure. Datdlign
AL TnitStructure. ChaBumher - - -

L*\*\return none
B2

void- ADC_Tnitial (woid)
=h)

coj#-ADC1 - configuration- 74
ADC_InitStructure. WorkMode =-ADC_WOREMODE_INDEPENDENT

- ADC_TnitStructure. MultiChEn- - - - - - = ENABLE:

< ADC_InitStructure. ContinueConvEn = DISABLE

-ADC_EXT_TRIG_EEG_CONV_EXT_INTO_15:
CADC_DAT_ALIGHN_R:
9.

- ADC_InitStructure.Rezolution - - - = ADC_DATA RES_1ZBIT: I

I _Init WAL T,
coof#-ADCT - regular - channeld - 12 configuration- ®/
- ADC_ConfigRegularChanmel (ADCI,

- ADC_ConfigResularChanmel (ADC1,

- ADC_ConfigInjectedCharmel (ADCI,
- ADC_ConfigInjectedCharmel (ADCT,

- ADC_ConfigExternalTrigInjectedConvi(&DCI,

R _Tnitotructurel”

SADC1_Channel 04_PAL,
SADC1_Channel 12_PEI,

1, ADC_SAMP_TIME_CYCLES_239_§) ;
-2, ADC_SAMP_TIME_CYCLES_238_5);

- f* -Regular - dizcontinuous -mode - channel -number -configuration - */

- ADC_ConfigDizcModeChanmelCount (ADCL, - 1) ;
-+ /% Enable regular-discontinuous mode - #/
-+ -ADC_EnableDiscMode (ADCI,

-ENAELE] ;

<o ¥ Set-injected- sequencer - length-#/
- ADC_ConfiglnjectedSequencerLength (ADC1, 27 ;

F#-BDCL injected charnmel configuration #/
“ADC1 Channel 14_FBI11, -1,

Sf#-ADC1-injected external -trigger configuration */
ADC_EXT_TRIG_INJ_CONV_EXT_INTO_15) .

- f%-Enable JENDC - interrupt - */
- ADC_ConfigInt (4DC1,

-4DC_INT_JENDC, -ENABLE) ;

- /#* Enable-ADC1 -DMA-+/
- ADC_SetDMATransferMode (ADCI,

-ADC_MULTI_REG_DMA_EACH_ADC) :

| ADC_ConfigRegularExtLineTrigSource (4DC1, Regular ExtLine_TrigSource) ;
< ADC_ConfigInjectedExtLineTrigSource (ADC1, Injected ExtlLine TrigSource) :

FoAd P T fE

- /% Enable-ADCL -#/
CADC Enable(ﬁDCl
-+ {#Check - AC - Ready+/
. -whlle(ﬁDC_GetFlagStatus (LDC1, ADC_FLAG_EDY) ==
<o % Start - ADCL-calibration- */
< ADC_CalibrationOperation(ADC1, ADC CALTERATION SIGNAL MODE)
/% Check the end-of -ADC1 calibration */
< while (ADC_GetCalibrationStatus (ADC1))

‘ENABLE) :
-REZET)

#27% HAKIP) Demo:

4.3.29DAC

T EN32G4A5X R FI MIN32HATX_48x £ 51| {E DACHK H SR ZN AP R
N RME

ADC_SAMP_TIME_CYCLES_238_5);
“ADC1_Channel_11_PB12Z, -2, -ADC_SAMP_TIME_CYCLES_238_5);

* @brief Configures the different EXTI

roid EXTI_Configuration(void)

EXTI_InitType EXTI_InitStructure;

[ epro

nflgEXTILlne(&PIOE PORT SQURCE, GPIO PIN SOURCE1ll);

—

J._...__

I_M de_Event i

EXTI_mcStruccure EXTI “Line =
EXTI_InitStructure.EXTI LineCmd = ENRBLE;
EXTI In[Peuplleral(&E){TI InitStructure) ;

r‘flgE/C'[‘ILlne(r:PIDE PORT . DUR;JE, GPIO_PIN SOURCELS) ;

EXTT Iinelb configuration
EXTI Int‘?tru ture.EXTI_Mode
EXTI_I.utStLucture.EX'I‘I_’I‘rlgqel
EXTI InitStructure.EXTI Line EXTI_LINELS;
EXTI_InitStructure.EXTI_LineCmd = ENABLE;
EXTI InitPeripheral (6EXTI_InitStructure);

EXTI_Mode Event;
EXTI "‘rlgqm _Rising;

o tege, B#Iksh.clh3C g, NS H DACK LK) API &

www.nhsingtech.com

Hon] LUK IR

API #iR

\ API £Hk

E R |
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uintl6_t Data)

API
N32G45x &3 N32H47x_48x &5 &
—
DAC i void DAC_Delnit(void) void DAC_Delnit(DACX DACKX) 5 B DACX MIES N
H1T DAC RN S EUE AR St
DAC_Channel 4# 5 %] DACX,
J¥.2 DAC_InitStruct ¥ 7 R A &
: - : . : DAC_ConnectExternalPin
N void DAC_Init(uint32_t DAC_Channel, void DAC_Init(DACX DACx, DAC_InitType* e - . .
DAC #lisite DAC_InitType* DAC_InitStruct) DAC_InitStruct) A | DAC_ConnectOnChipPeripheral
DAC_SignedFormat
DAC_DMADoubleDataMode
DAC_TriggerEnable & —4e 72 5, HAk
b N
J¥.2 DAC_InitStruct 33 7 R &
DAC_ConnectExternalPin
. . . DAC_ConnectOnChipPeripheral
o L * e
?CAC SRl \S;'\%Dlﬁ‘ |(t:S_t(r: Ie?rStruct(DAC_lmtType void DAC_StructInit(DAC_InitType* DAC_InitStruct) 5 DAC_SignedFormat
1 _InitStruct) DAC_DMADoubleDataMode
DAC_TriggerEnable &5—8e 72 5, HAk
ZHRFHRG
DAC f#it void DAC_Enable(uint32_t DAC_Channel, void DAC_Enable(DACX DACX, FunctionalState . tH T DAC H s S BUE AIE S H
He FunctionalState Cmd) Cmd) " | DAC_Channel % 5 %] DACX,
DAC DMA fiifi void DAC_DmaEnable(uint32_t DAC_Channel, void DAC_DmaEnable(DACX DACX, FunctionalState - HHT DAC H =N FBE AL S H
e | FunctionalState Cmd) Cmd) H DAC_Channel 255 F| DACX,
DAC # iz f# | void DAC_SoftTrgEnable(uint32_t DAC_Channel, void DAC_SoftTrgEnable(DACX DACX, . tH T DAC s S BUE AIE S H
fe FunctionalState Cmd) FunctionalState Cmd) H DAC_Channel 2% & £] DACX,
DAC BRI | void DAC_DualSoftwareTrgEnable(FunctionalState | void DAC_DualSoftwareTrgEnable(DAC_Module - T DAC & SECHS K&
Hfih B ¥ e Cmd) *Dual_DACX, FunctionalState Cmd) H Dual_DACX,
DAC #a ki bt void DAC_SoftTrgSawStepEnable(DACX DACX, - I
fih R Afi B x FunctionalState Cmd) = FRHCHTN
DAC 4 T 19 % void
[FI Btk | 6 DAC_DualSoftwareTrgSawStepEnable(DAC_Module 5 PR B e
fie *Dual_DACX, FunctionalState Cmd)
A A void DAC_WaveGenerationEnable(uint32_t . - ) T DAC # &I S8 & NTES H
%AC BOPIEIRIE | DAC Channel, vint32_t DAC_ Wave, K?A?SE)'?CD—AVZE"‘@(;’SQ;M'O”conf'g(DACX DACX. 7 | DAC_Channel 255 % DACX,
FunctionalState Cmd) - - DA% BB AL
‘ void DAC_SetCh1Data(uint32_t DAC_Align,
DAC fR¥F27 /74 | uintl6_t Data) void DAC_SetData(DACX DACX, uint32_t - TR,
PN void DAC_SetCh2Data(uint32_t DAC_Align, DAC_Align, uintl16_t Data) = =
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T (L void DAC_SetDualChData(uint32_t DAC_Align, void DAC_SetDualChData(DAC_Module BB B S
ZAC ﬂiél‘i%% uint16_t Data2, uint16_t Datal) *Dual_DACX, uint32_t DAC_Align, uint16_t Data2, 5 HiF DAC Hkt G HHH 2
BRI RPN uint16. t Datal) Dual_DACX,
S5 DAC i uint16_t DAC_GetOutputDataVal(uint32_t uint16_t DAC_GetOutputDataVal(DACX DACX) T DAC HE®INSHENIKTES H
S % (0 DAC_Channel) 7 | DAC_Channel 255 | DACX,
- DL B He AL
WEENIEEA void DAC_SetSawtoothResetValue(DACX DACX, - .,
1# x uint16_t ResetValue) = PRECHTIH
B HECDE * void DAC_SetSawtoothStepValug(DACX DACX, - o
& uint16_t StepData) = PR
fHhE DAC Kol % \(/:?:1(:1 )DAC_CallEnabIe(DACX DACX, FunctionalState o HEi
{fife DAC #ith % void DAC_ConnetToOnChipEnable(DACX DACX, - e
R PR FunctionalState Cmd) = A
¢ DAC %t ¥ void DAC_ConnetToExternalPinEnable(DACX DACX, - S
ERRISN 10 FunctionalState Cmd) B | BT
ffife DACDMA | & void DAC_DMADoubleDataModeEnable(DACX = | s
SUBARAE E DACX, FunctionalState Cmd) = BRI
FREA M5 | void DAC_SignFormatModeEnable(DACX DACX, - S K
it FunctionalState Cmd) SN R
firef it mIksl | void DAC_HighDriveAbilityEnable(DACX DACX, - B
fe FunctionalState Cmd) = »
g T I FlagStatus DAC_GetFlagSts(DACX DACX, uint32_t - " .
FREL DAC IR DAC. FLAG) % Hor i
HRDACIRE | void DAC_ClearFlag(DACX DACX, uint32_t - B
fir DAC_FLAG) H g
" ¥c void DAC_Configint(DACX DACX, uint32_t - SN
DAC ITAC & DAC _IT, FunctionalState Cmd) = Hopn
KELDAC 1l | & FlagStatus DAC_GetIntSts(DACX DACX, uint32_t - Ko
IRZS R AL DAC_IT) i T
7EBR DAC hitr | G void DAC_ClearI TPendingBit(DACX DACX, uint32_t - o
R bR L DAC_IT) A | B
DAC 7 AHI | 7o void DAC_ConfigClkPrescaler(DAC_Module* DACX, - .,
b uint8_t Prescaler) = PRI
% B DAC =i " void DAC_SetHighFrequencyMode(DAC_Module* - o5 T
TR, DACX, uint32_t mode) = | BT
DAC EMF# | & void DAC_SetUserTrimming(DACX DACX, uint8_t - 7K
THEAE TrimmingValue) = R
jEiT DACX 3REL | G static DAC_Module* DAC_BaseAddrGet(DACX - BRHCHT I
Mkt DACX) T R HAUE.C
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T EEN32HATX_48x R A TEDACE (B ThAE L5 22, CIFEDACK NIXT M i BC B, DACHE R4, DMAXUEIERIZ, DACH W, DACK
TR

1. FREADR GASx H P = M F] 10 MIEE 738, 4708 N32HATX_48x RIIMIEE /. T LW FHIX M, N32HATX_48x RFIiE
=B DAC 404 Z 3B (DAC_ConfigClkPrescaler() ) UL DAC 844, (DAC_SetHighFrequencyMode() ) it &, Afkz%
“TwoDACsTriangleWave” [ Demo 51| #%;

87

a9

117

:.-’**
T ~#-@hrief - -DAC channell Configuration.
kf

void DAC_ChannelsConfig (void)

< DAC_InitType DAC_InitStructure;

<o /% DAC-Periph-clock  enable -/
- -RCC_EnabletPB1PeriphClk (RCC_APB1_PERIPH DAC, -ENABLE)
<o /% DAC - charmell -Configuration- #/
- DAC_InitStructure. Trigger - - - - = -DAC_TRG_TH_TRGO:
- -DAC_TnitStructure. WaveGen - -
< -DAC_InitStructure. Lf srTnMaskTribm)
<o -DAC
-+ DAC_Tnit (DAC_CHANNEL_1, -&DAC_Init3tructure);

-DAC_WAVEGEN_TRIANGLE ;
-DAC_TRIAMP_2047;
InitStructure, Buffertutput - - - = DAC_BUFFOUTPUT_DISAELE;

<o /% DAC - channelZ? Configuration- #/
coDAC_InitStructure. LfsrUnMaskTridmp = DAC_TRIAMP 1023
- DAC_Tnit (DAC_CHANNEL_2, &DAC_InitStructure):

-f# Enable-DAC Charmell: Once the DAC- charmell iz enabled, -Ph. 04 iz
----------- automatically - connected to-the DAC comverter. - #/
-+ -DAC_Enable (DAC_CHANNEL_1, -ENABLE) ;

-f# Enable-DAC Chanmel2: Once the DAC- channel2 is enabled, FA. 05 is
----------- automatically connected to-the DAC converter. -#/
- -DAC_Enable (DAC_CHALNNEL_Z, -ENABLE)

<o /% Set DAC - dual - chanmel -DR12DCH register - #/
}- - DAC_SetDualChData (DAC_ALLIGN_E_12BIT, 0x100, 0x100} ;

B/ v

#ykname - - - DAC_Configuratoin.

#khfun - - Configures the -DACI module.

#5 ¥ return none

Loon

\Eoid-DAC_Configuratoin(void)

=
< DAC_TnitType DAC_ InitStructure;

- DAC_StructInit (8DAC TnitStructure)
<o /% DACL Configuration #/

- DAC_InitStructure.DAC Trigger - o
<o -DAC_TInitStructure. DAC_WawveGeneration- - - - - -
< -DAC_InitStructure. DAC LFSEUnmask Triangledmplitude

- DAC InitStructure. DAC OutputBuffer - - - - - - - - - -
< DAC_TnitStructure. DAC ConnectOnChipFPeripheral - - - . .
<o DAC_InitStructure. DAC ConnectExternalPin- - - - - - =-ENABLE;

1 DAC_InitStructure.DAC_TriggerEnable - - o =-ENABLE ;
CTEC_Init WECT, BUN_Initotructurel .

-DAC_Trigger ATINMI_TRGO;
DAC_WaveGeneration_Triangle;
DAC Triangledmplitude 2047,
DISABLE;

<o /% DACE Configuration #/
- -DAC_InitStructure. DAC LFSRUnmask Trianglefmplitude = DAC Triangledmplitude_1023;
- DAC_Init (DACZ, -&DAC_InitStructure)

<o /% 5et-DACL-DACZ DHR1ZR -register- #/

- DAC_SetDualChData (DAC1Z, DAC_ALIGN F_12BIT, 0x100, 0x100};
-+ /% Enable DACL - -#/

-+ DAC_Enable (DAC1, -ENABLE}

<o /% Enable DACZ - -#/

}- -+ DAC_Enahle (DACZ, -ENABLE}

2. MR AR E A Shafr ) B AR T, F5Al2Y VDDA HJE. #E. VREFHE R, w] PAYE RN AL 7 AR B
FOBEN AR T . BAREMZITES % “UserBufferCalibration” ) Demo &

4.3.30COMP

N R IEN32GA5X R FIFINI2HATX_48x R H{ECOMPHLR [ BRBAPIER 0T L3R, B #IkB).cL.h i), B ARKS U F COMPHEE IR B API & 1] LA
MR R RO e

NE

AP Z#K

| | E R \
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API
N32G45x &%l N32H47x_48x &5 &
—
COMP H L void COMP_Delnit(void) void COMP_Delnit(void) = ¥
COMP Z5#914%] | void COMP_StructInit(COMP_InitType* void COMP_StructInit(COMP_InitType* o 3 ﬁﬁgf?ﬁﬁoomemconneu
#ak, COMP_InitStruct) COMP._InitStruct) = = 1 INpLBulselact.onnect
L ououtSeltSel (511 shE
o void COMP_Init(COMPX COMPX, void COMP_Init(COMPX COMPx, COMP_InitType* o R e Hbkmf
COMP #l4a 1t COMP_InitType* COMP_InitStruct) COMP_ InitStruct) = SRR 25, RS EA
2 void COMP_Enable(COMPX COMPX, void COMP_Enable(COMPX COMPX, FunctionalState o
COMP ff FunctionalState en) Cmd) |k
1%+ COMP 1E¥ii | void COMP_SetinpSel(COMPX COMPX, void COMP_SetInpSel(COMPX COMPX, - %
WA COMP_CTRL_INPSEL VpSel) COMP_CTRL_INPSEL VpSel) =
1% COMP f¥fi | void COMP_SetinmSel(COMPX COMPX, void COMP_SetinmSel(COMPX COMPX, o *
I COMP_CTRL_INMSEL VmSel) COMP_CTRL_INMSEL VmSel) =
PRELS, ORGSRk 1
PeEERG L E] TIM void COMP_SetOutTrig(COMPX COMPX, void COMP_OutToTimEnable(uint32_t TimEn, - ;‘??i?ﬂ:lﬁ&lﬂ;iﬁ?ﬁgiﬂb&?ﬁﬁ
A COMP_CTRL_OUTTRIG OutTrig) FunctionalState Cmd) H i E” ’ E”
x
& E COMP #isE | void COMP_SetLock(uint32_t Lock) void COMP_SetLock(uint32_t Lock) = ¥
Y A void COMP_SetIntEn(uint32._t IntEn) \é(;rl](?j)COMP_SetlntEn(umtSZ_t IntEn, FunctionalState 7 e P T A B 5 e B
FIPEIREHS | yinga2_t comP_etintsts(void) % | IR AR e
FRIHEAS COMP | FlagStatus COMP_GetIntStsOneComp(COMPX FlagStatus COMP_GetIntStsOneComp(COMPX o .
RIS COMPX) COMPX) =
EBIEA COMP void COMP_ClearIntStsOneComp(COMPX COMPX o
ol x - Pl Y ow | e
WEIERET | void COMP_SetFilterPrescaler(COMPX COMPX , void COMP_SetFilterPrescaler(COMPX COMPX , o
A uintl6_t FilPreVal) uintl6_t FilPreVal) I
T g ] void COMP_SetFilterControl(COMPX COMPX , void COMP_SetFilterControl(COMPX COMPX , = %
BRI uint8_t FilEn, uint8_t TheresNum , uint8_t SampPW) | uint8_t FilEn, uint8 t TheresNum , uint8_t SampPW) =
g void COMP_SetHyst(COMPX COMPx , void COMP_SetHyst(COMPX COMPx , g SR
BEELIR 521 COMP_CTRL_HYST HYST) COMP_CTRL_HYST HYST) = | ZHHCEH S
e void COMP_SetBlanking(COMPX COMPX , void COMP_SetBlanking(COMPX COMPX , g PRI
BLETH A COMP_CTRL_BLKING BLK) COMP_CTRL_BLKING BLK) | ZHHCEA 2.
Fan 3 BLEY VRV, %R EOR 5 VR U BT
%’ggﬁﬁ%ﬁﬁ B g FlagStatus COMP_GetOutStatus(COMPX COMPx) 2 i’g TR, A EIE R DR R
g =
Y£ 1 6biItDAC 3 | void COMP_SetRefScl(uint8_t \2Trim, bool e AL ST BT
il H VV2EN, uint8_t \v1Trim, bool V'V1En) WWIEN) : : - : =
ggﬁ Zﬁﬁg I FlagStatus COMP_GetOutStatus(COMPX COMPX) E'é’)gﬁ;a;;{s COMP_GetFilterOutStatus(COMPX T | HORRIX 5P B S AT 4
= 1
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o N void COMP_WindowModeEnable(uint32_t - _
LR CE | O WinModeEn, FunctionalState Cmd) HIH R
{fifE VFLAG % | & void COMP_SetVflagEnable(COMPX COMPX , - e o 3
1| FunctionalState Cmd); = Hrif oA

N EEN32HATX_48x 2 4 AECOMPHEEL [ esh EL BRI 55, F BT 7 COMPIEN: A Ja E ML )5 PR SH i, B2, COMPHH RITIMAS il
OEAGINE i

1R B 72 11 GABX I BITIMI IR B 538, 4711 JN32HATX_48x 271 (it B 77 3

FELS
~#-ilbrief  -Configures -the comp module. 1fw
o
-3 ; ; ; #h#name - - CONP_Configuratoin.
E\Eold COMP_Configuratoin(void) s fun Configures - the  comp-module.
- COMP_InitType COMP_Initial; Fikhreturn - none

-

-/ #5et - dac?, dacl. -because-dacl/Pa4 iz share -pin-line, so-only-PEO-puls-0/1, -can-find- out -pula*s ]\ioid-CO]'u[P_Configuratoin(void)

- COMP_SetRefScl(l6, true, 32, true);
-~ f#Initial comp#/

C-COMP_StructInit (SCOMF_ Inltlal) ETrit *
- .COMP_Initial. InpSel- -~ - -= COMPi_CTRL_INPSEL_PE10: o /#Initial comp/

< COMP_InitType COMP_Initial;

. . . < CONMP_StructInit (&COMP_Initiall ;
..Egg Initial é{;ﬂg;ﬂndw E‘;W?—.?Wf?mﬁﬂagé‘é}—”“' © COMP_Initial. InpSel ~ = COMPi_CTRL_INPSEL PAI:
CCOMP Initial, Thresh: - - - A e co -CO]\‘[P Initial. InmSel- - -

COMP_Initial. Thresh 30, fin7az . COMP Tnitial. Samlendow i

- COMP Init (COMPL, - &COMP Inltlal)'
Co¥trig-oinitial- as timlétimd breals*/ B " 2t )
- COMP_SetOutTrig (COMP1, -COMP1_CTRL_OUTSEL_TIM1 BKIN TIMS_BEIN): 0 COME_Init (CONPL, -&CONP_Initial) .
~JFenable complr/ -~ COMP_Enable (COMP1, -ENARLE)

| /#Enable compl-output to-timer#s
COMP_Enable (COMP1, ENABLE): ; - COMP_OutToTinEnahle (CONP1_TIN_EN, ENAELE) ;

T Fwew

- COMP_Initial. Threshold: =an A3zl

4.3.31PGA

N32HA47x_48x R 51| [FIPGAREHR %] LEN32GA5X [IJOPARLEL I DhREEA BN LR, BEHA LR A K, AR E A & #0777 XBUE M, BEWSH
PGA11DemoiE /7R ;

N32H47x_48x Z 751 PGA f%in /& BB R 2 ADC A F0EIE b, ANEERC B IERE RN 110 . PGA 1] DL TAELE B 20 25 0 A

43311 BRI

1.LAPGALNK, PGALTT LAIFSN A2/ M iPGAME ], INPSELTT AL —ANBIEIE M, i B 3% 3 ADCL VINPL |
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PF8

PF10

PC3

PA2

PA3

PAS

PC5
dac2_iout
dact_iout

100

INPSEL
PF7 D—\
PC2 [—-
PAl [
PA3 [
PAS [J VPGAI_IN_P VeGal_out_p
+
PA7 O——— o
PBl [J—— VPGALIN_N / VPGAI_OUT_N
dacl_iout [J——— / -
dac5_iout [J—— o D
INMSEL
O—\
O———-
0—
O——
O———-
D—
O——-
O——
/ INPSEL
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N EAPALYED NN, 205 i, b e EACHS I BIR -

\ SLELMLL Luus

1E|3

104 vn1d PGA_Configuratoin(void)

108 =1

106 <o PGA_InitType PGA Initial;

107

108 | - /*Initial comp*/

109 | - Pel StructInit (&PGA,Initial) |

110 PGA_Initizl. DiffModeEn DISABLE:;

111 PGA_Initial.Gainl PGA_CTRL_CHIGAIN_2_DIFF_4;

2 | - Peh_Initial.Vp PG, A1

113 | - PeA_Initial.

114 PG4 Initial.

116 | -+ PGA_Initial.

116 | - PGA_Init (PGAI &PGA Initialj:

117 | -~ /#enable -PGAL-CHL - and-CHZ - %/

118 ; PGA_Enable(PGAL, PGA_Channell, ENAELE}

119

180

121 Hf#k

122 | ¥\ *\pame- - - - ADC_Tnitial.

123 | ##\fun- - - ADC_Initial -program.

124 | #\#\return- -none

125 bwxf

126 void ADC_Initial {woid)

127 =

128 | - /% ADCx configuration- .
129 ADC_InitStructure. WorkMode = ADC_WOREMODE_INDEPENDENT
130 | - -ADC_InitStructure. MultiChEn- - - - -DISAELE:

131 <o - ADC_ InitStructure. ContinueConvEn = ENAELE;

132 ADC_InitStructure. ExtTrigSelect ADC_EXT_TRIG_EREG_CONV_SOFTWARE ;
133 | - -ADC_InitStructure.Datflign -ADC_DAT_ALTIGN_E

134 | - ADC_InitStructure. CheNumber - -1;

135 ©o - ADC_ InitStructure. Resolution: - -ADC_DATA RES_1ZBIT;

136 ADC_Tnit (ADC1, -&ADC_InitStructure);

137

138 | - -ADC_ConfigRegularChannel (ADC1, -ADC_CH_1, -1, -ADC_SAMP_TIME_CYCLES 55_5);
139 J#¥-Enzble ADC1 - channel-1-positive end comnecting o output of PGAL positive end. -#/
140 | - -ADC_EnableCHIPositiveEndConnetPGA_P (ADC1, ENAELE]

141 | /% Enable ADC1-#/

142 | - -ADC_Enable{ADC1, -ENABLE} ;

143 F#Check - ADC1 - Ready#/

144 | - -while(ADC_GetFlagStatus (ADCI, ADC_FLAG_RDY) -== RESET)

145 | - S

146 | - /% Start 4DC1-single-ended calibration #/

147 ADC_CalibrationOperation(ADC1, ADC_CALTERATION_SIGNAL_MODE) ;
148 | -+ /*-Check-the-end of -ADC1-calibration-*/

148 | -~ -yhile  (ADC_GetCalibrationStatus (ADC13)

150 H
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1. ULPGAL ki, PGAL A[ LIRS PGA 6, INPSEL. INMSEL A LA 41 2540 Ml VE AN, Hith 543209 ADCL VINPL Al

ADC1_VINN1 f] ADC 2% NiliE I,
2. ANEBREREE LN PR

::Rcm
T VINP
<-¢-> = :

1"
-
=Rcm =
=< Rcm
VINN

2 - ;
= Rsense = Rem|

-~ H

PGA

ouTP

OUTN

102

JEE: PGA #IVINN 77242 (4] & FINDDAI2 97 /% i £ ;
3, N PAPALENIEmA AN, PAVEA RN, 26520 A6, o NE &AM T ETR
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107 wvoid PoA Comfiguratoin(woid)
108 EH {

108 | - PGA_InitType PGA_Initial;

110

111 | - f*Initial comp*/

112 | - PGA_StructInit (&PGA_ Inltlal)

113 | - PeA_Initial.DiffModeEn. = E

114 | -+ PGA_Initial.Gainl- - - = FGA CTR.L CHIGATN_1 DIFF 2

115 | -+ PGA_Initial.Vmsel - - - = PGAI_CTRL_VMSEL_FAZ;

116 | -+ PGA_Initial.Vpsel - - = PGAI _CTRL_ VPSEL Fal;

117 | -+ PGA_Tnitial. Ti

118 © PGA_Tnitial.Enl

118 ©o o PA_Tnitial.En2

120 | - PaA_Init (PGAI. &PGA_Inltlal)

121 | -+ f*enable-PGA1-CHL - and-CHZ-#/

122 | - PGA_Enable(PGAl,FGA_Charmell, -ENABLE) :

123 } - PGA_Enable (PGAL, PGA_Channel2, -ENABLE)

124

126 -

126 B/ #*

127 | #%#\name- - - -4DC_Initial.

128 | ##\fun ADC_Initial program.

129 | #\#\return- -none

130 B/

131 wvoid ADC_Initial {void)

132 8 {

133 | - /% ADCx-configuration: */
134 | - ADC_InitStructure, WorkMode - - - - =- ADC_WOREMODE_INDEPENDENT ;

135 | - ADC_InitStructure. MultiChEn - - = DISAELE;

136 | - ADC_InitStructure. ContimueConvEn = ENABLE;

137 | - ADC_InitStructure, ExtTrigSelect = ADC_EXT_TRIG_REG_CONV_SOFTWARE,
138 | - ADC_TnitStructure. DatAlign- - - =-ADC_DAT_ALIGH_R;

139 | - ADC TnitStructure. CheMumber - = 1;

140 ©oADC TnitStructure, Resolution- - = -ADC_DATA FES_12BIT;

141 | - ADC_Init (ADCI1, &4DC_InitStructure)

142

143 | - ADC_ConfigRegularChannel (ADC1, -ADC_CH_1, -1, -ADC_SAMP_TIME CYCLES_B5_5):
144 <o /% -Enable-ADC1 - charmel-1-positive- end- comnecting to-output - of - FGAL- pogitive end. - #/
145 | - ADC_EnableCH1PositiveEndConmetPrA_P(ADC1, ENAELE) ;

146 /% Enable-A4DC1 chammel-1 ‘negtive end-connecting to-output-of -PGAL negtive end. -#/
147 - ADC_EnableCH1NegtiveEndCommetPGA_W{ADC1, ENABLE)

148 | - /+* Enable 4DC1 chammel-1-work on differential ‘mode. - #/

148 | - ADC_SetChanmelSingleDiff (ADC1, ADC_CH_1, ADC_DIFFERENTIAL_ENDED) :
180 | - f* Enable ADC1 *f

181 | - ADC_Enable (4DC1, ' ENABLE) :

152 | - f#Check ADC1 Ready#/

183 | - vhile(4DC_GetFlagStatus (ADC1, ADC_FLAG_RDY) == RESET)

154 | - R

185 | - f#* Start-ADC] -differential -calibration-#/

186 | - ADC_CalibrationOperation{ADC1, ADC_CALIERATION_DIFF_MODE}

157 /# Check the end of ‘ADC1 calibration: */

158 while  (ADC_GetCalibrationStatus (ADCL))

158 :

160 -

4.3.31.3 HFTRIM:

PGA HI UKL, HRHEIASE S P 10 TARM B2 R BRI, N 7 AME S A iR IR 2, SRR B RIZHEPGA, B A S 2“PGA_UserTrimming”
A TR

4.3.32VREFBUF
N32H47x_48x 51| \IVREFBUFFL L J& T 11 ThiE, IS VREFBUFHIDemoiZt 47l ;

JER: FRLEE I, Q1R NREF+ 7/ /15 NDDA 5] JE R —doH CAM ] LIS ZH I FHHIELET B ) , Ik ZZ M3 i,
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iR f#22/1 H 75 2 RCC_VREFCTRLHIM 17 & 1:
T &N32H47x_48x R 5VREFBUFHEEL[F)“ADC VREFBUF” 7~ 5] .72 I3 43 e BARAD «

158
154
160
161
162
163
164
165
166
167
168
1649
170
171
172
173
174
175
176
177
178
174
180
181
152
183
134
185

136 -

187

=L

#h¥hpname - - - - WEEF
ot fun - - - Conf
#h¥hparam- - -Vref
*\*\ ............
*\*\ ............
¥k param- - cwolt
*\*\ ............

W return - -none
Lo
=R
- 1f (VrefBuffe
{
-------- ® (uimt 32
-------- WREFETF_

-------- VEEFENF_
-------- VREFEUF_

celze
o
....... ¥ (uint32_

------- VREFBUF_E
------- VREFBUF_E

100

BUF_CONFIG.

igures -vrefbuf -work -mode
BufferMode.
WEEFBUF_MODE_OUTPUT
WEEFBUF_MCODE_INFUT:

age-
WEEFBUF_VOLTAGE_SCALE_Z2_ 0487 -
WEEFBUF_VOLTAGE_SCALE 2 BV- -
WEEFBUF_VOLTAGE_SCALE_2_9V- -

void VEEFBUF_CONFIG (WVEEFEUF_MODE - VrefBufferMode, -uint32_t woltage)

rMode == VREFEUF_MODE_OUTPUT)

'+ #) JREFBUFLENICTRE - = (1<<10) :
SetVoltageScale (voltage) ;
EnahleHIM(DISABLE) ;

Enable (ENABLE) .

----}---while(?REFBUF_ISVREFReady()'=='RESET):

+ - #)VEEFBUF_EN CTEL &= (" (1<<100) ;
nableHIM(ENLELE) ;
nable (DISLBLE) ;

JEE: (EHNREFBUF % i,  NREF+ 7B GE4) B Ji

www.nhsingtech.com

4.3.33XSPI
T HIEN32GA5X R 51| FIN32HATX_48X R S {EXSPUSHL I IX S AP Bt Lb 3, B4k sh.cl.hseth e, ARSI F XSPIAR H 3K 5h AP & i rT LUK B
R
. API & F% API £ 5
AP iR N32G45x %5 N32H47x_48x #& %l B ER U]

XSPI ffifg void QSPI_Cmd(bool cmd) void XSP1_Cmd(FunctionalState cmd) 74 REAA AL

XIP {5 void QSP1_XIP_Cmd(bool cmd) void XSPI_XIP_Cmd(FunctionalState cmd) = PR 44 A —3

XSPI & Aii void QSPI_Delnit(void) void XSPI_Delnit(void) 5 PRGN —EL

. . _ . . . . . . . PN AL N
XSPI #luath void QspilnitConfig(QSPI_InitType* QSPI_InitStruct) | void XSPI_Init(XSPI_InitType* XSPI_InitStruct) HR g‘fﬁﬁﬁiﬁ; r)u\c tj—%il(/SP*;]_ﬁitZ;tru%

104
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void XSPI_StructInit(XSP1_InitType* XSPI_InitStruct)

o

www.nhsingtech.com

N32G45x R 5|1t API

51 IRCE

void QSPI_GPIO(QSPI_NSS_PORT_SEL
gspi_nss_port_sel, bool 101_Input, bool 103_Output)

i

N32H47x_48x Z %1751t API

DMA K i% R4
JAFRE

void QSPI_Tx_DMA_CTRL_Config(uint8_t
Cmd,uint8_t TxDataLevel)

void XSPI_ConfigDMATXxLevel(uint32_t TxDataLevel)

o

void XSPI_EnableDMA(XSPI_DMAREQ TX,
FunctionalState Cmd)

i

N32H47x_48x R %K DMA K%
THFERESR 2 AT R E, B
XSPI_DMAREQ_TX Z:#k

DMA H: R RI1H
JAERE

void QSPI_Rx_DMA_CTRL_Config(uint8_t Cmd,
uint8_t RxDataLevel)

void XSPI_ConfigDMARXxLevel(uint32_t RxDataL evel)

i

void XSPI_EnableDMA(XSPI_DMAREQ_RX,
FunctionalState Cmd)

i

N32H47x_48x &% DMA U
EAEREHF AT NS R EL, Hi
XSPI_DMAREQ_RX Z:#{

Hh TG B

void XSPI_ConfigInt(uint16_t XSPI_IT, FunctionalState
Cmd)

i

N32G45x R %I Tt API

PR A S

uintl6_t QSPI_GetITStatus(uintl6_t FLAG)

uintl6_t XSPI_GetINTStatus(uintl6_t FLAG)

o

A B NS FLAG A —5:
N32G45x #3154
QSPI_ISTS_TXFEIS
QSPI_ISTS_TXFOIS
QSPI_ISTS_RXFUIS
QSPI_ISTS_RXFOIS
QSPI_ISTS_RXFFIS
QSPI_ISTS_MMCIS
QSPI_ISTS_XRXOIS
N32H47x_48x Z 55 HL:
XSPI_ISTS_TXFEIS
XSPI_ISTS_TXFOIS
XSPI_ISTS_RXFUIS
XSP1_ISTS_RXFOIS
XSP1_ISTS_RXFFIS
XSPI_ISTS_MMCIS
XSPI_ISTS_XRXOIS
XSP1_ISTS_TXUIS

IR A R

void QSPI_Clearl TFLAG(uint16_t FLAG)

void XSPI_ClearI TBit(uintl6_t XSPI_IT)

i

R M NS FLAG A3
N32G45x 45 H:
QSPI_ISTS_TXFEIS
QSPI_ISTS_TXFOIS
QSPI_ISTS_RXFUIS
QSPI_ISTS_RXFOIS
QSPI_ISTS_RXFFIS
QSPI_ISTS_MMCIS
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QSPI_ISTS_XRXOIS
QSPI_XIP_RXFOI_CLR_XRXFOIC
N32H47x_48x R5IB%.
XSPI_IT_TXUIM
XSPI_IT_XRXOIM

void QSPI_XIP_Clear TFLAG(uint16_t FLAG) & XSPI_IT_MMCIM

XSPI_IT_RXFFIM
XSPI_IT_RXFOIM
XSPI_IT_RXFUIM
XSPI_IT_TXFOIM
XSP1_IT_TXFEIM

FrRERIL - FlagStatus XSP1_GetFlagStatus(uint32_t XSPI_FLAG) FD N32G45x F ¥t API

FREL busy k7 | bool GetQspiBusyStatus(void) FlagStatus XSP1_GetBusyStatus(void) 5 RREr A —E

j;iygiﬁ FIFO bool GetQspiTxDataBusyStatus(void) FlagStatus XSPI_GetTxDataBusyStatus(void) 5 PR B AN —E

Zﬁ%ilﬁ FIFO bool GetQspiTxDataEmptyStatus(void) FlagStatus XSPI_GetTxDataEmptyStatus(void) =5 R 2 A3

o EA

Zﬁ;&%q& FIFO bool GetQspiRxHaveDataStatus(void) FlagStatus XSPI_GetRxHaveDataStatus(void) =5 R 2 A —3K

T AN

j;iy;i%q& FIFO bool GetQspiRxDataFullStatus(void) FlagStatus XSPI_GetRxDataFullStatus(void) & R B AN —EL

ﬁi{‘?ﬁ&{*k bool GetQspiDataConflictErrorStatus(void) FlagStatus XSP1_GetDataConflictErrorStatus(void) 5 PR A — 5L

KiE LA

i void QspiSendWord(uint32_t SendData) void XSPI_SendData(uint32_t SendData) 5 PR A — B

= T

%EX LA uint32_t QspiReadWord(void) uint32_t XSP1_ReceiveData(void) F R Er A — 5

FREL DATO % . . . . . . . "

22& skt | uint32_t QspiGetDataPointer(void) uint32_t XSPI_GetDataPointer(void) 5 PR 2 A3

Zi;iﬁ?%g FO uint32_t QspiReadRxFifoNum(void) uint32_t XSP1_ReadRxFifoNum(void) 5 PR A —EL

Zﬁ?{ ig% gFo ) uint32_t XSP1_ReadTxFifoNum(void) 7 N32G45x RFITEIE API

BRI FIFO | void ClrFifo(void) void XSPI_CIrFifo(void) 7 P

= N - - - -

;EEX NP5 uint32_t GetFifoData(uint32_t* pData, uint32_t Len) Llilenrf? 2_t XSPI_GetFifoData(uint32_t* pData, uint32_t 5 BRI 44 A5

BUEN 1 void QspiSendAndGetWords(uint32_t* pSrcData void XSPI_SendAndGetWords(uint32_t* pSrcData

M. SHe D t _ ) _ _ ) 7= S R D -

g;}gﬂlﬁ 1y uint32_t* pDstData, uint32_t cnt) uint32_t* pDstData, uint32_t cnt) H B A3
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s 0 A
Zili 1 \[ iﬁ'] uint32_t QspiSendWordAndGetWords(uint32_t uint32_t XSPI_SendWordAndGetWords(uint32_t WrData, - N B

Hedf, JEFREL & R B A

i ’E’J iﬂl% WrData, uint32_t* pRdData, uint8_t LastRd) uint32_t* pRdData, uint8_t LastRd) = BRI

L N

WEEHRY | - void XSPI_SetTransType(uint32_t TransType) A N32G45x RFITCIE API
wWEEFEE | - void XSPI_SetWaitCycles(uint32_t WAITCYCLES) i N32G45x Z 51T API
s

%qu& FIFO | _ void XSPI_SetRXFIFOLevel(uint32.t fifo_len) 7 | N32G45X R I API
g%{?ﬁ FIFO | void XSP1_SetTXFIFOLevel(uint32_t fifo_len) E N32G45x F 71Tt API
W E K% FIFO

FUAERIR | - void XSPI_SetTXFIFOStartLevel(uint32_t fifo_len) HE N32G45x R4 API
i

?%%j?& FIFO | uint8_t XSPI_GetRXFIFOLevel(void) % | N32G45x ZFIF L API
ﬁgfgﬁ FIFO | uint8_t XSP1_GetTXFIFOLevel(void) 7 | N32G45X R I API
23

N32G45x 7 1| FIN32HATX_A48x R HIAEXSPIBLEL [F)7- 5] TREARS 22 30K, I E S W N N32HATX_48x R A HIFE, AR HEALHY Sz readme5e BB

R

» projects » n32h47x 48x EVAL » examples » XSPI

1]

i

XSPI_DUALQUAD
KSPI_OCTAL

J\EAET, 202474729 10:20

2024,/4/29 10:29

XSPI_QUAD —etilp- UL 5 2024/4/29 10:29
XSPI_QUAD_DMA —=silp PO4L + D MA#EEY 1029
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