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i 19

AT )y GDI2HTxx £ 51 MCU $efit, /48 1 iy 4 i 3k F GD32H7xx U5 A i) TAE I i1k,
AR n e A T A8 AR . 28 T 2B 0 1 H /2%t GD32H7xx 5241 MCU _E HIAM R B IEAT 2 151
PERIThREN 2, (EH ) Re 1 il i A GD32H7xx HR A1 Fr #EAT PR AT K

F11. EHZMH
e vt biie=s
MCU GD32H7xx %%
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2. KHThaer &
2.1. Boot 75 i H A &

GD32H7xx #MEAFA Boot H3, FEZFSIMAEARFE, LKL R%4 Boot AR
#E Boot 1Rz,

‘%4 Boot A HAEM ROM B3, A RMVEM N Z AT LLZ % AN113 GD32H7xx 51 % 417k
EH, IEWIRCE T option byte ok EFUSE HfJ SCR, VAKX %4 XA AAasblE, BIAl LI A
AR, kA B 2 2% Boot A SR HARAL B B SECURITY BOOT.

FrifE Boot #5703 £ =Ff Boot 13, 42 USER BOOT, SRAM BOOT #1 SYSTEM BOOT.
Boot ik il i g 1F BOOT pin fil & EFUSE Al option bytes £ <[ %7 77 28 K S ¥, EFUSE
T L B R e 2t = T option bytes. BOOT pin AI2ki%# Boot address 0/1, 24 BOOT Hi-F- Ny
ik, BOOT Hudik itz i BOOT_ADDRO[15:0]%E X, 4 BOOT Hi-F yeiist, BOOT Huhit
FifiiH BOOT_ADDR1[15:015C X . fE4rifE Boot #ixU N, WS Ry il B ARSEH, %5
XA, BAiESH TR,

£ 2-1. Boot Bk #

BOOT_ADDRESS (¥

SCR | SPC[7:0] | BOOT_ADDRx (x =0,1) BOOTHER, JaahHk
FELE)
1 X XXXX SECURITY BOOT ROM
0x9000_0000 USER BOOT OSPIO
. 0x7000_0000 USER BOOT OSPI1
TreF SR
. 0x0800_0000~max user
i USER BOOT BOOT_ADDRESS
flash
other USER BOOT 0x0800_0000
0x9000_0000 USER BOOT OSPIO
0x7000_0000 USER BOOT OSPI1
0x2408_0000~ max RAM | SRAM BOOT (RAM
BOOT_ADDRESS
0 . | shared (ITCM/DTCM/AXI) shared)
TRy 5
0x2400_0000~ max AXI SRAM BOOT (AXI
2 BOOT_ADDRESS
, SRAM SRAM)
. SRAM BOOT
R ER 0x2000_0000 0x2000_0000
- (DTCM)
0x0800_0000~max user
USER BOOT BOOT_ADDRESS
flash
0x0000_0000 SRAM BOOT (ITCM) 0x0000_0000
0x1FFO_0000 SYSTEM BOOT BootLoader
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2.2.

2.2.1.

2.2.2.

2.2.3.

BOOT_ADDRESS (#E
SCR | SPC[7:0] | BOOT_ADDRx (x =0,1) BOOTAR, JazhHhk
FELE)

0x0800_0000 (BOOTH,
AR

BootLoader (BOOTH
oD

USER BOOT
HAth

SYSTEM BOOT

PMU 5 ] i) 2R 5t BA

AT & GD32H7xx R 17 i ELBGEH 1 A2 —, GD32H7xx REfS SCRHR I AT R LR
B IS AG A% USB HLIE I A5 & 48 r SR, 65 5 O T BEAE A I A 0 LU AEL AT R
e 5 5

SMPS His{LECE

[ SMPS [# 588 @3 Al LDO, W] AT E 0.9V HLYFIS AL e s il . AN [RIC B T4 2 Fil g 2L
1 0.9V HLYFIEAL A . AN 0 it Ao A R 8 48 45 80 7 7EVE REAN T 3RS S 4P, {H
SMPS FIFCE A LA )l 75 EE

B R OECE EAAE PLL BCE AT, PMU 7 default RZ5 FASAEIRS) i 450k v 6 8k i 7
M.
(e T R AN L B UT RS, 5
- CUHMNEEEEH SMPS BB, SMPS [ BEE Veore B4 Voov 1
L, W AERC E A SMPS Jy LDO fitHi, LDO M Voov HLEIS AL, SMPS 2%t
1.8V 8 2.5V 3| Voov, FEIREF;
- M4MEFHEEEN SMPS 5 LDO ftHL, LDO 4 Voov HEJEIRMLHE, SMPS [ 448
Voooo 45 LDO fitr, G SRR E v SMPS sl it e igist, <561 LDO, 3
Vo.ov W
B BT ERA SMPS AHICH S, S gL A U AN RE BB 1, (HATAA T BRI E
PLL AiFCE > LDO A s I A, AREAELE .

POR_ON 3|
POR_ON 5| {7 %52 VDD, ] POR E4)G, YL fiss il GEANIEBALIRE .

P AR X T 3 As B3 1 A

AR RENEIRAE S0, B AT Tl T 30 T EAIRIK . 75 250IR IR A A A
Har T HEATR

7128



&

AN111

Gique\fice GD32H7XX %ﬁu%{#ﬂﬁ%gﬁﬁ
2.2.4, R T Pxx 5] A0 Pxx_C 5| jekE: i) /5
TERFHIBL ST AT LU WKUP 51 B TR e i/, AR A& GD32H7xx 1 WKUP
S 4G o B RS NS, RIS AEAE Pxy_C R Pxy SN, 2485 AN RN Pxy C
A1 Pxy 5] ISR &5
2.2.5. KHEEE
HNIEMHECE PMU B, F P 35 BEE 1F 2 system_gd32h7xx.c J7 )ik £ IE# 1) PMU #52 H
SKUCHC AP B . i, B8 GD32H7591 5 4, A4 SMPS&LDO it 77 =L,
TR HEE SMPS Kl 2.5V, NIEMECE PMU, FPFHEEBUNSERE 77 7108 “#define
SEL_PMU_SMPS_MODE PMU_SMPS 2V5 SUPPLIES LDO”. 1T K.
_1 system_gd32hTxoxc
-=e§1i§:§
II:-:IPf ne-these macros - -extra.
de._fi.necqiq(_GDSEE—l?)q{xI]— - o B
Z:;;r—ii'ij—ji'iij—i'i:i:' ' 'Ei‘ij—f:ziif;és
e B o
2.3. RCU A i BH

AT LAY I B AT RC LI, AT ARG 75 B R I Bl AT RO B (EAERC B AP B B
ZHT, NEARUEAH S C AT T HAR 1847 o X T SCREN B ah S U i A, 5 GRUEAE D) 6
FUARI B2 i, AR Defe e iaqT. BB &AM T

1. ADC % PLL1P. PLL2R. CK_PER 5 AHB i #i% 2. 4. 6. 8. 10. 12, 14. 16
TIRAT 5

2. TRNG Myl 4l Lk £ CK_PLLOQ. CK_PLL2P 5k IRC48M I} 4f 2 {it,
PRSI s

3. USART W #h] Lk H CK_APBx (0, 1). CK_AHB. CK_LXTAL 1 CK_IRC64MDIV
IHEPFEfE, USART SCRER Bhah A& T3k

4. 12C PR Lk CK_APB1. CK_PLL2R. CK_IRC64MDIV 5 CK_LPIRC4M I £
ft, 12C SRR EP BN Y14 5

5. SPIO0 (12S0). SPI1 (12S1) Al SPI2 (12S2) W4 Al LLk#k i CK_PLLOQ, CK_PLL1P,

CK_PLL2P, 12S_CKIN = CK_PER It #i#2fit, SPI0(12S0). SPI1(12S1) A1 SPI2(12S2)
8/28
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SR EN S V) s
6. SPI3 Ml SPI4 I 4hm] LAk CK_APB2, CK_PLL1Q, CK_PLL2Q, CK_IRC64MDIV,
CK_LPIRC4M &, CK_HXTAL K2 {it, SPI3 1 SPI14 CHri #0575 Ut ;
7. SPI5 (12S5) 4k Ay Lk H1 CK_APB2, CK_PLL1Q, CK_PLL2Q, CK_IRC64MDIV,
CK_LPIRC4M, CK_HXTAL 5§ 12S_CKIN i $24t, SPI5 37 #5i 4 sh 2 U4
8. LPDTS ih4hm] LLik$% i CK_APB4 5 CK_LXTAL I Bl fit;
9. CAN P Ll CK_HXTAL. CK_APB2. CK_APB2/2 5 CK_IRC64MDIV I #1$7
ik, CAN SRR ehzh a5 1)
10. RSPDIF Al LAk H1 CK_PLLOQ. CK_PLL1R. CK_PLL2R B CK_IRC64MDIV I}
b4k, RSPDIF Sz 8hah A U1
11. SAI2 mH4fArPli%#E i CK_PLLOQ. CK_PLL1P. CK_PLL2P. 12S_CKIN. CK_PER &
CK_RSPDIF_SYMB K&k, SAI2 SCHEI 8 sh a1
12. SAIO A SAI1 WF4hAT Lkl CK _PLLOQ. CK_PLL1P. CK_PLL2P. I12S_CKIN &
CK_PER Hp$24t, SAIO Al SAIM L Fri$hsh s bk .
13. HPDF Al Plik$ i CK_AHB 5t CK_APB2 i ##2{it, HPDF Sz ehsh & e
14. HPDF_AUDIO If4h ] bAik# i CK_PLLOQ, CK_PLL1P, CK_PLL2P, 12S_CKIN £
CK_PER 4 fit;
15. EXMC i 4h 7] DLk $H CK_AHB, CK_PLLOQ, CK_PLL1R 8¢ CK_PER 442 fit, EXMC
SCRERT BB A Uk
16. SDIO W #h 7T L% #t CK_PLLOQ 8 CK_PLL1R iH4h42 4, SDIO Sz shah 25t
17. RTC WP LAk £t LXTAL I8l . IRC32K 4 el HXTAL 8 2-63 4 4iffit.
2.4. ghiR i
TES BT PN 450 (S5 ) S SO R 2 S8 Re TR, S8 ™ 5 115 Dlf 2 5 80
O BR
2.4.1. RN
GD32H7xx A LIt 5 ADC ey hE 5 i B AR I A8 A PMU s (IR B2 R 3% (UTM HRZThe) mifh
Ji T R4
2.4.2. ADC B4R 5%

FTLLIETE ADC A ek P T 2 A% ok 2 e 45 iR R S PR R, BRI R

1.

e B I P A 25 EE  (ADC2_CH20) 457 SIFRFERS A ts_temp US, ts_temp HLAY(E
B H T

E {7 ADC_CTLL 294788 i TSVEN2 7, 18 AR AL A

E {7 ADC_CTL1 %17 #%*) ADCON fi7, di# Mo ERfim & ADC #4;

M ADC H 4l 25 474 -P i B v SR AL R A A Viemperature, I H1 N T A 2UTH 5 H SEBR il
&

‘]ﬂ%‘lg(o C) = {( Viemperature  ~ V25) / Avg_SIope} + 25
9/28
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Vos: W HERIREALIREAE 25° C RIS, SAMEIE S EHIE T .
Avg_Slope: i 215 PR IR LR R % Fi I h 2R RO (BRI REE 225 B T

2.4.3. JTM RZEIhEE

2 PMU_CTL1 & F8 9K VBTMEN f B A, RERERIETE, Bd5EE. KB
B KT EL AT LAk W 4536, PMU_CTL1 %778 TEMPH 1 TEMPL b5 & RERS 1R~ 1%
EERGE TR T M. 7+ H TEMPH A1 TEMPL Mg i o] T RTC il k15 5.

2.4.4, iR, BE TR

SRS PR B, R IE T S MR AR JTM eI, SRR R 7 O I A

2.5. Secure jtag ff

24 JTAG Thee & T JTAG #: 10, SWD #0424 Thhe. HoMARE: 0 Bl SWD #
FMEMCh JTAG #1105, AiefH JTAG B0 E AN SWD ik, FoN@Eit &k EFUSE
KSLILT, 5N EFUSE AfeFEi.

WREE 1 SWD Ul il JTAG £ 1117 v

&% EFUSE #ieft) FH /454 %5 77 23 (EFUSE_USER_CTL)#J JTAGNSW #1 NDBG fiii#,
JTAGNSW &£y 1, NDBG[1:01f25C 00, HIEE AL G R e E] JTAG 11,

W 1 SWD Ui 2 4 JTAG 2 117

e B a4 JTAG £ IR ik, FEEE R %8, (AN FEZHRM . 20 EFUSE
R P 5 277 2% (EFUSE_USER_CTL) 1) JTAGNSW #il NDBG fizisk, PR i a 65
@ fE#% EFUSE_DPO A EFUSE_DPO, %:in DPO[31:0]f1 DP1[31:0]'5 N %4 %H, JH
JTAGNSW 1&24°8 1, NDBG[1:0[1&4 4 01. HIEE N5 i ik E JTAG #: 10, FHE LA
HUE FH A2 MCU K% 5540

JEAAE Y T i

HEHTHE SecureJTAG.JlinkScript SO, Sl T P 2% 2% SO -
int InitTarget(void)
{

int v;

int v1;

int v2;

int v3;

int v4;
JLINK_CORESIGHT_Configure("IRPre=0;DRPre=0;IRPost=0;DRPost=0;|RLenDevice=5");
JLINK_JTAG_Reset();
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JLINK_JTAG_WritelR(0x15);
JLINK_JTAG_StartDR();
JLINK_JTAG_WriteDRCont(Oxffffffff, 32);

JLINK_SYS_Report("Writting secure jtag key1........cccccvviiiiiinnneenn. ");
JLINK_JTAG_WriteDRENd(0x11223344, 32);

JLINK_JTAG_WriteIR(0x16);
JLINK_JTAG_StartDR();
JLINK_JTAG_WriteDRCont(Oxffffffff, 32);

JLINK_SYS_Report("Writting secure jtag key2..........ccccoeevevicnenneenn. ");
JLINK_JTAG_WriteDRENd(0x55667788, 32);

JLINK_JTAG_WriteIR(0x18);

JLINK_JTAG_StartDR();

JLINK_SYS_Report("Reading secure jtag key1.........cccccceeviierennnnennee. ");
JLINK_JTAG_WriteDRENnd(Oxffffffff, 32);

v1 = JLINK_JTAG_GetU32(0);

JLINK_SYS_Report1("secure jtag key1:", v1);

JLINK_JTAG_WriteIR(0x19);

JLINK_JTAG_StartDR();

JLINK_SYS_Report("Reading secure jtag key2............ccceveeerennnrenee. ");
JLINK_JTAG_WriteDRENnd(Oxffffffff, 32);

v2 = JLINK_JTAG_GetU32(0);

JLINK_SYS_Report1("secure jtag key2:", v2);

JLINK_JTAG_WriteIR(0x1e);

JLINK_JTAG_StartDR();

JLINK_SYS_Report("Reading boundary scan ID............ccceevveeniieenee. ");
JLINK_JTAG_WriteDRENnd(Oxffffffff, 32);

v3 = JLINK_JTAG_GetU32(0);

JLINK_SYS_Report1("boundary scan ID:", v3);

JLINK_JTAG_WriteIR(0x1a);

JLINK_JTAG_StartDR();

JLINK_SYS_Report("Reading secure jtag state............ccccoeoiieiernine ");
JLINK_JTAG_WriteDRENnd(Oxffffffff, 32);

v4 = JLINK_JTAG_GetU32(0);

JLINK_SYS_Report1("secure jtag state:", v4);

11/28



&

GigaDevice

AN111
GD32H7xx RANBALTT K16

2.6.

2.7.

2.7.1.

return O;

}

AT 0x11223344 41 ;B %5 4S5 N DPO[31:0] (1E, 0x55667788 Jyfl " ¥ & %
EEE N DP1[31:01 HIME « ek i) 0x15 Al 0x16 50K 5 41454, 0x18 1 0x19 54
RFEFEE G NHEH, Oxle 542 meu device ID, Oxla f542iEHL secure jtag Il
wrong_seq 5 & PR

SRJE#E SecureJTAG1.JlinkScript [Al B 4% T Hid — 1> secureJTAG .bat 3CfF, B il N A 2%
A
PATH=%PATH%;D:\Keil_v528\ARM\Segger;
jlink.exe -JLinkScriptFile SecureJTAG1.JlinkScript -device Cortex-M7 -if JTAG -speed 100 -
autoconnect 1 -JTAGConf -1,-1

pause

Hr D:\Keil_v528\ARM\Segger 4 jlink.exe [ H 3% .
B JEHAT secureJTAG.bat Bl m] 448 JTAG iR
ER:

1. WERE AR B R, R IR R AL

2. RAARATHAR I PS5, A AR ER g o A0 5 2 AR s

3. MINIEW LTI IT debug, HERT SPC_L KLLF, A&7 ROM. WAFZ 4 iR
A SPC_H.

Jlink R 7] &

i KEIL IDE i GD32H7XX & iy, il FE 5 T exme W30 (1 ik memory
B, FREFTIFR, KEILIDE 2R3, HEEAE HRHE.

Cache f& F i BH

Dcache F1 DMA [5]iif FH B B 3088 — 20tk ) /R

Dcache FlI DMA [F]fif 5 FH BF A 2500 — S0P il ;. GD32H7xx $ it S HF 1 B 43 e (1Y) sl 4% A7
(cache), 7t cache Ay I AEYE /B EREZAFAT, ¥ 32 FWEIMN LA B E
cache, J& 817 [ iX i g bk i), cache & #ar, Hi%EM cache FFEEEUEE . 24 SRAM
LJA AT cache i}, CPU Al DMA [Fi i 1] SRAM £ A7 7F — S0 il

CPU #zHt DMA 5 A\ 5 SRAM )5 :

2 DMA A& s EECHE I 5 587 21 SRAM R 42U 22 X destination[i, IEET CPU 24K
BLHX destination[], & M cache FEEREHE, 1A 2 SRAM H (15 4k -

AR IMEUTR
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1. 7£ DMA £ se il 5, % cache H ) destination[[3H17 LR E:E . 14T cache £
1R 51815 cache 1) destination[] 634, CPU 724X iLHL destination[]i, cache A~4>
Wt
- -/*.invalidate the cache- -line-*/
| -SCB_InvalidateDCache by Addr((uint32 t *)destination, BUFFER_SIZE * 2); |
2. ATRE cache line 175155, destination[Jff)k/NpAZIE 32 F 5% 55 .
|_attribu.te_( (aligned(32))) uintlé_t destination[BUFFER_SIZE] ; |
DMA L CPU 5 A %] SRAM %45 :
2 CPU fE 5 Mm &zt [X. welcome[| " ZE AL I, FH{LEHT cache i M A2 BT
SRAM F 45, 24 DMA BH welcome[]H &4l i, 23 SRAM Rz, AN & CPU BT
cache F IHT £k -
R INELT
1. 73 H DMA &5 2 1T, 754047 cache T FEEELE , ¥ cache ' welcome[]fl#7 £ SRAM t.,
-/* .clean-the -cache -lines */
'SCB_CleanDCache by Addr ((uint32 t *)welcome, BUFFER SIZE);
/* configure DMAI-*/
‘dma config();
2. welcome[lf7 Ak ik A 252 32 45 %55 .
| __attribute_ ((aligned(32))) uint8_t welcome[BUFFER SIZE] -=-"Hi, -this-is an-example: -RAM TO USART by -DMA !\n";
2.7.2. Cache Ky F AR X S AC &

PLUR RS T HE M#EFERJLAARM CMSIS Dcache#:1F B %L

% 2-2. Cache #1E API

#4E Cache [¥] API A
void SCB_EnableDCache (void) A H I cache ToRUG, JEH#E cache
void SCB_DisableDCache (void) TEHEEAHIE cache f5, ZXF%E cache
void SCB_CleanDCache(void) THELEENE4E cache

void SCB_CleanDCache_by_ Addr (uint32_t *addr,
int32_t dsize)
void SCB_InvalidateDCache(void) {5404 cache oAk
void SCB_InvalidateDCache_by_Addr (uint32_t *
addr, int32_t dsize )

btk E A% cache 1T

Fei b # 3 cache 4754k

void SCB_CleanlnvalidateDCache(void) TEE I A H cache oL
void
SCB_CleaninvalidateDCache_by Addr(uint32_t F bk B IE(EHHE cache 17 04K

*addr, int32_t dsize)

ERE: Hiicachelf47 K/ AB27T, cacheft) i G #eE# & LAAT A AL, FrbladdribZii32:
IR FIEFE, dsizeds FE 3277 B
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2.8.

Clean cachefEfl/2#cache LHridE (BEE) BIfT, #H|5FISRAML, FHBEREERFRIC,
clean cachen] L # #cache FISRAM) — 14 . i 1ESRAM# DMABEEU , 17 fi¢ 8r F4E £E
cache I, WA M #3RIL A,

Invalidate cache & /f H & fficachefT L2, Hi&¥icachelT A RNLIFZE, BA K IEMTER
cachefT## . 7T LLBT 1 SRAMEHE 4 55387 5 » CPUSREL (K] /&:cache - IEHE , A2 S 5 .

N, TR —EUE R I, T DA AR SR LR BT (Memory Protection Unit,
MPU) £ CPUMIDMAIL S I SRAMIX it i & N AME Fl it cache, [ H5 A gEtht CPU ikl
FISRAMIR B3 Ay i F £ cache 1) 7 2ok #AE, 1% 057157 LLS2% ARMAIMPURL B 5 F S0 .

CAN T 382 M F

CAN 4l 23 SR A 1] R e B IR AT R 40 T CAN it A i A iie. WA R4t —4A
WA, FI Tt m B, W, RS IRAT AN S 8E, BORSCRF 32 MIBFH . 4> CAN
FEHIR N A 512 747 RAM ZE[A ] TR FIFO ik 75 AOBC & .«

2 CAN JT /5 FIFO Hliunt,  #EAH & H 10 RAM 7= [A1K HI T80 FIFO #ik #F. ik FIFO B A
FRRFFLIEITIRE, BoRSCHF 104 NPT JEFRIRFT L IE, Bl 208 MFrHERRIRATIIL 98, 51
H 416 NXFR IR 8 AL I, BeEH 32 MR IRFT BB R T E AT IR U FIFO/MIFE FA
AL PEHF A RHATIE

WAREERX FIFOI

B IRCAN_CTLOF 745 FIRPFQENMZ MO0, % FH CAN_RMPUBF 75 17 4% KL B T A B2l
HIS A8 1) e i Hfs T

B IR CAN_CTLOFF#MRPFQENAL AL, MI{EHCAN_RFIFOMPFx (x=0..31) ZF178%
K53 G B H2 AL I A 1D aod i i i

LfFRERX FIFORT :

B R CAN_CTLOF 745 IRPFQENMZ MO0, % CAN_RMPUBF 75 17 2% KL B T A B2 1
HISAA 3 ESHRBC &, {8 FHCAN_RFIFOPUBFAICAN_RFIFOMPFx (x = 0..31) 27 fia}
RECE T AR FIFOMRIRAF I IER ToER, I H T X L8 25 A7 4% (10 1) E B 0 Z0UAH 7]

B 1R CAN_CTLOZ 74 FIRPFQENM . A1, NI CAN_RFIFOMPFX (x=0..31) ZF {7 a5k
fic & FHCAN_CTL2 %7 7 #s RFFN[3:0] 173515 B IRx FIFOFR RT3 7t 5 DA K ALY IR AR

CEH T USRS FR 75 RTRX FIFOHE IR AN BE [ o5 F R — AN X I RAM, TR A — 2 75
TERSIAT MO A e E IR AL E D) . HHCAN_RFIFOPUBF 2717 2% 5K It & % 4 T A [ Rx
FIFOFR AR JER TR

Rx FIFOFRRFFILIER T HE B AL E W N R IR:

RFFN[3:0] REAIA Rx FIFO (5 A i 28] A] A R AR
SIRTEMHE

0000 8 HRAH AR 40 - 7 468 - 31

0001 16 HRAR IR ATO - 9 HEAE10 - 31

0002 24 HRAR IR A0 - 11 HEAE12 - 31
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0003 32 M AR 7FO - 13 MEFE14 - 31
0004 40 HE A8 FFO - 15 MEFE16 - 31
0005 48 HE AT IR FFO - 17 MEFE18 - 31
0006 56 R AG IR FT0 — 19 MEFE20 - 31
0007 64 R AG IR 4T0 — 21 HEAE22 - 31
0008 72 R AGHIRFTO — 23 HE4E24 - 31
0009 80 R AGHIIRFTO — 25 HR4F 26 - 31
000A 88 R AG IR 7T0 — 27 HE4E28 - 31
000B 96 R A IR 4T0 — 29 HEAE30 - 31
000C 104 HE AT IR FF0 — 31 T
HoAth 104 HEAEFIR 4O - 31 T
PL RFFN[3:0] =3 J9fi, Ut Rx FIFO briRfiid yER R H N 32, HFEHRIAR LT 0~13 173 ]
W FIFO iR FF 5 H, FIRMIBAH 14~31 o H T HEAH AR B . Rx FIFO AR IRAFIE I8t A 3
Ft =, i@ CAN_CTLO #F /7 #% FS[1:0]0 1AL B Rx FIFO frilfFid s R e R MMt
FS[1:0] = 0 i}, Atz A, U B K SCRF 32 AN SE B IARMERY bR iRAT; 24 FS[1:0] = 1 1,
g B, I RO SCRE 64 AN e B RFRERR IRAT Bl FRAR IR AT ) 14 A bit: 24 FS[1:0] = 2
W, kgl C, IR R SCHR 128 MFRHEARIRFT B R FRIRAFH (1) 8 4™ bit.
Rx FIFO AriRfFid g R TR A& N B 4T
BeE A% B, K 64 DB B PR R IART BT AR IRAFH ) 14 4 bit.
can_fifo parameter.filter format and number = CAN RXFIFO FILTER B NUM 64;
/* used for 26-63nd IDs filtering configuration */
can_fifo parameter.fifo public filter =
can_rx fifo config(CANO, &can fifo parameter);
FS[1:0]1 =3, WR4H 0~13 ¥ FIFO &M, Wzl FIFOMEFIFAA L ERS 0~13 FI-T FIFO Haik
g, HAUSEE R
for (i=0; i<=13; i++){
can_private filter config(CANO, i, );
}
2.9. EXMC SDRAM FEX}F51j5 i3 hardfault i &

EBINEW R, Bk SDRAM il @ s ek, RAIEX 55105 2015 SDRAM £ it
hardfault, J&[XJ& 0xC0000000-0xXDFFFFFFF 2ki\ A Device 2884, AN #rAEX 5517, HAik
SHE R,
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3 2-3. ARMv7-M Hih-Br s

Hhhik EAS WAERE (s) XN | Cache iR / CRFRFEERS
) Vendor system region
0xE0000000- Device & Strongly
System XN - (VENDOR_SYS)
OXFFFFFFFF Ordered ) )
Private Peripheral Bus (PPB)
0xC0000000-
Device Device XN - Non-shareable memory
OXDFFFFFFF
0xA0000000- ) )
Device |Device, Shareable| XN - Shareable memory
OXBFFFFFFF
0x80000000- ] )
RAM Normal - WT Memory with WT cache attributes
OX9FFFFFFF
0x60000000-
RAM Normal - WBWA Write-back, Write-allocate L2/L3
OX7FFFFFFF
0x40000000- . . . .
Peripheral Device XN - On-chip peripheral address space
OX5FFFFFFF
0x20000000- SRAM
SRAM Normal - WBWA )
Ox3FFFFFFF On-chip RAM
0x00000000- ROM
Code Normal - WT
OX1FFFFFFF Flash Memory

AR E SDRAM HEXT55 151, I 75 248 ] MPU 2% SDRAM T #£ il 2 A ) 2 7,

9 RAM —HER2E8Y, 44Ky 0xC0000000 AL & 24 Write Through &4

ek

mpu_region_init_struct mpu_init_struct;

mpu_region_struct_para_init(&mpu_init_struct);

[* disable

ARM_MP

the MPU */
U_Disable();

ARM_MPU_SetRegion(0, 0);

/* configure the MPU attributes for SDRAM */

mpu_init_struct.region_base_address = 0xC0000000;

mpu_init_struct.region_size

mpu_init_struct.access_permission

mpu_init_struct.access_bufferable

mpu_init_struct.access_cacheable

mpu_init_struct.access_shareable

mpu_init_struct.region_number

mpu_init_struct.subregion_disable

mpu_init_struct.instruction_exec

mpu_init_struct.tex_type

mpu_region_config(&mpu_init_struct);

mpu_region_enable();

= MPU_REGION_SIZE_32MB;

= MPU_AP_FULL_ACCESS;

= MPU_ACCESS_NON_BUFFERABLE;
= MPU_ACCESS_CACHEABLE;

= MPU_ACCESS_NON_SHAREABLE;

= MPU_REGION_NUMBERO;

= MPU_SUBREGION_ENABLE;

= MPU_INSTRUCTION_EXEC_PERMIT;
= MPU_TEX_TYPEO;
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/* enable the MPU */
ARM_MPU_Enable(MPU_MODE_PRIV_DEFAULT);
2.10. SAIl {f | DMA R B RIZBIEER F I
GD32H7xx SAl FANE AT EEF —1 8 FAX/MA FIFO, FHEANEM -G 5
T DMA $2H . DMA i 1] (i) fd figiE it SAI BxCFGO 271745t DMA £ 4:f7 (DMAEN) 4T
fic'E . DMA &R A1 FIFO &K (FFREQ) —jer=4, 1M FIFO iR = A RE& T FIFO HR{H
(FFTH) A FIFO tR#Zs (FFSTAT), XTE{HH DMA 2k AEHiT & B % B
FERYIH T HEE ) DMA Burst f&#ifil SAI FIFO BIE 2 MR A& .
DMA ﬁfﬂﬁﬂm DMA MMM | SAl HuRsEss SAI FIFO Mt
16 H— 16 2. 145 AEE 3/4 3
4 I ER AR 25BN 1/4
H— 2. 145 AEE 3/4 3
32 32
4 AR R R AL =k 1/4
M H AT AR & AU, FIFO BB A s — MR e FE, DAMRIEE SRR T
H BRI R R EI— 525 DMA R SEA/E, SUATREEIL FIFO LR, X
T AL B O T, FIFO BRI A2 i — M e ME,  DMRE FIFO i 288 4L
PE RS — AN 522 ) DMA S8R s (e, it e BB FIFO Fimfs iz
2.11. ENET cache 135 H1E L

ENET BiH /e BE cache Ji5 , [AIF LUK FRLER 2 ] DMA AL ; LUK s T Hdia i & ox,
il DMA PR SBEE A A7, I AT e 2 5 30 DMA SREEE A cache H (1848 A — 2

PR G FRAT 7 5 75 4R 1 RS/ R R FR 45, LWIP RAM heap LA K 0/ R 3% A7 i FH I A A7
X deft ko

#

xdesc_tab [ENET_RXBUF_NUM];
zuct txdesc_tab [ENET_TXBUF_NUM];

zs_st:
£ [ENET_RXBUF_NUM] [ENET_RXBUF_SIZE] ;
uint8_t tx_buff[ENET_TXBUF_NUM] [ENET_TXBUF_SIZE];

tab[ENET_RXBUF_NUMI ;

esc_tab[ENET_TXBUF_NUMI

/* -Relocate -the LwIP RaM heap pointer-*/f
fFdefine -LWIP RAM HEAP POINTER- - - - (0x30004000)

FaE A MPU B it FH K A7 XI5 cache 5 i BGEEAT BB, TC BN G FIANSE
7 RARUEECHE (Y SEI PEAT AT 1 -
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{

void mpu_config(void)

‘mpu_region init struct mpu init_ struct:
‘mpu_region struct para init (émpu_ init struct):

-/*-disable -the -MPU-*/
‘ARM MPU SetRegiom (0T, -0T):

/#*.Configure the DML descriptors and Rx/Tx buffer*/
‘mpu_init_struct.

‘mpu_init_ struct.
‘mpu_init_struct.
‘mpu_init struct.
‘mpu_init_struct.
‘mpu_init struct.
‘mpu_init struct
‘mpu_init struct.
‘mpu_init_ struct.
‘mpu_init struct.

region size = MPU REGICN SIZE 16KB:
access_permission = MPU AP FULL ACCESS:
access_buffe:cable L= -HPU_ACCESS_BUFE’ERDBLE;
access_cacheable = -MPU_ACCESS_NON_CACHERBLE;
access_shareable -=-MPT ACCESS_NON_SH.I;REDBLE;

.region number = -HPU_REEION NUMBERO :

subregi Dn_disable L= HPU_SUEREG-ION_ENDBLE H
instruction exec = -MPU INSTRUCTICN EXEC PERMIT;
tex type-=- HPU_TEX_TYPE [/ H

‘mpu_region config(&mpu init struct);
‘mpu_region enable():

-/*-Configure -the LwIP RAM heap-*/

‘mpu_init struct.
‘mpu_init struct.
‘mpu_init_ struct.
‘mpu_init struct.
‘mpu_init_ struct.
‘mpu_init_struct.
‘mpu_init struct.
‘mpu_init_struct.
‘mpu_init_ struct.
‘mpu_init_struct.

region base address = 0x30004000;

region size = -MPU REGION SIZE 1€KE;
access_permission = -MPU AP FULL ACCESS:
access_bufferakle = MPU ACCESS NON_ BUFFERRELE;
access_cacheable = -MPU _ACCESS NON CACHERBLE;
access_shareable = -MPU_ACCESS_SHAREABLE:

region number = MPU REGICN NUMEBERI:

subregion disable = MPU SUBREGICN_ENABLE;
instruction exec =-MPU INSTRUCTION EXEC PERMIT:
tex_type = -MPU_TEX TYPEL;

‘mpu_region config(&émpu init struct);
‘mpu_region enable():

-/*-enable -the MPU.-*/
‘ARM MPU Enable (MPFU MODE PRIV DEFAULT);

I, E TREAA DG B E A 7 2k b T Bt BN RAM X, 5 UJERL .

Kl Options for Target 'gd32h7xx_FLASH' x
Device Target ]Uutput ] Listing] Uzer ] C/C++ (AC6) ] Asm ] Linker I Debug ] Utilities]
GigaDevice GDIZHT59IM Code Generation

ARM Compiler: |U5e default compiler version & ﬂ

eal (MHz): [[EXY

Operating system: | MNone

=l

System Viewer File: v Use MicroLIB o
|GD32H?;¢"..SVd J Floating Point Hardware: |Double Precision -

I Use Custom File

Read./Cnly Memory Areas Read.Write Memory Areas
default  offchip Start Size Startup default  offchip Start Size Malnit
~  Rom: | | . [~ ___RAM1. [0:20000000 [0:10000 r
~  Romz: | | s M RAMZ2: [(<30000000  [0x4000 ~
~ Rom3: | | s W RAM3: [0:30004000  [Bx4000 ~
on-chip on-chip
~  IROM1: |(xB000000  |B3C0000 & ~  IRaM1: |024000000  [0xE000D ~
I Rom2: | | o ™ IRAMZ: B | 10000 -
0K | | camcel || Defwdles |
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2.12.

2.13.

2.14.

2.14.1.

2.14.2.

Bootloader #/E{E B M

Bk 2. (AN126 GD32H7xx BootlLoader £&/E)EEFHIT).

USBHS f# i B F I

EARNZEZ 0, (AN117 GD32H7xx Z %) USBHS £&/H2E B ).

SDIO fFFEEFEM

SDIO K4l B

CK_SDIO #& SDIO BiHfty iy iz, $244t45 SD/eMMC R4t SDIO_CLK Hi i 4 43 4 3k
HY, i#id RCU it ® CK_SDIO i}, TfERt4s CK_SDIO Zillic B A kT 208Mhz.

5 IECE AF ThAeR:, #iUkBik GPIOx_AFSELO, A GPIO i A& ke

static-vold gplo_config(vold)
{

nfigure the SDIC_DATO (PE13), -SDIC_DATI (BCS), -SDIC_DATZ (PCl0), -SDIC_DATS (BCll), -SDIO_CLE(PC12) -and-SDIO_CMD(PDZ) - */
- gpio_ az set(GPmq ‘GPIO_AF 12, -GPIO PIN_13);

gpio af set (GPIOC, -GPIO AF 12, GPIO PIN § | GPIO PIN 10 | GPIO PIN 11| GPIO PIN 12);:
- gpio_af_ set (GPIOD, -GPIO_AF_J. ‘GPIO_PIN 2):

- -gpio_mode_set (GPIOB, GPIO MODE_AF, GPIC_PUPD_PULLUF, GPIO_PIN_13):
gpio_mode set (GPIOC, GPIO MCDE_AF, GPIC PUPD PULLUP, -GPIC PIN S - | -GPIO PIN 10-| GPFIO_PIN_ 11):

- -gplo_output_options_set (GPIOB, -GPIC_OTYFE_PF, GPIC_OSPEED_100_2Z20MHZ, -GPIO_PIN_13):
- -gpio_cutput_options_set (GFICC, -GPIC OTYPE_FF, GPIC_OSPEED 100_220MHZ, -GPIO_PIN_9 | GFIC PIN 10| GPIC_PIN_11);

gpio_mode set (GPIOC, GPIO MODE AF, GPIC PUPD NONE, -GPIO_PIN 12):
- -gpio_output_options_set (GFIOC, -GPIC_OTYPE_PP, GPIO_OSPEED 100_220MHZ, -GPIO PIN_12):

- -gpio_mode_set (GPICD, GPIC _MCODE_AF, GPIC_PUPD PULLUF, -GPIC _PIN 2);
- -gpio_output_options_set (GPIOD, -GPIO _OTYPE_FP, GPIO_OSPEED 100_220MHZ, -GPIO_PIN_2);

SDIO _FE##k4k

UHS-1 SD Ri¥_E B a0 AT H B D) #

SD 3.0 A R3CHE UHS-I (RS e gl | M) s, RfAkfHs:. SDR12.
SDR25. SDR50. SDR104 #1 DDR50. UHS-I TfE#E 1.8V HLE T, 1k FHEZ 3.3V
(IR FE S 2, FTLL UHS-I B30k 3.3V 3] 1.8V [HEYH. 4R35 5 %Th 5
HeE, R CLERIN SDR12 #EA UHS-I B,

AT AL R PR AE B AOEEEL, SCRF UHS-LH R, {EMN ACMD41 I, = [RIE 37
FF 1.8V UL DI, 2R FEAT 1.8V IR R DI HaRE, T ERBRM N ER, 54, fEE
% SDIOO0 3 UHS-I, SDIO1 A3 Kf UHS-I, Bl SDIO1 JovdiA: e il 418 i F 4% 4 85 1 A4S

=

Fo
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& 2-1. SD & _ LBy B E D HRE

|z

il

A 4

-
==
=
e
R

eMMC Kj_BI8hk

eMMC i FH R T EFTR, B2 host iliid OCR 2178 #Ir eMMC 7534 1.8V, WiE
SRR, ARG E AR 1.8V L,
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& 2-2. eMMC _E FFISE40F FE R V) AR

e
==

N

=
=
=
e
R,

2.14.3. BEREERE

Host i F i A0 B B4 I M 2R B, 0 B Ry 5 AR Ul 52 64 3RS, B B ML
i H AU DDR.

SD RYE LMWtk s G, Al LB R iEar ST B R TE AR A, BRI S DL R R4
HEAT, TEVEEME UHS-I B A 1bit M2k,

R 2-4.SD EREEERLE

EERE we E 4
1bit 0x00
ACMD6
4bit 0x02
21/28
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£ 2-5.SD FRELFEERE
Yo PR AR HENV 14 28
SDR12 1.8 0x80FFFFOQ0
SDR25 1.8 Ox80FFFFO1
SDR50 1.8 CMD6 0x80FF1F02
SDR104 1.8 0x80FF1F03
DDR50 1.8 0x80FF1F04

eMMC 7£ LI e RUR , 7T A A ik a5 A7 e R 98 FE R B L B, A Al DL R 4%

BEAT :

£ 2-6. eMMC B4 EARE
EREEE fiiesg =
1BIT SDR 0x03B70000
4BIT SDR 0x03B70100
8BIT SDR CMD6 0x03B70200
4BIT DDR 0x03B70500
8BIT DDR 0x03B70600

# 2-7.eMMC B & EFEHE

PR AR BRIV 4 ¥
DS 1.8/3.3 0x03B90000
HS 1.8/3.3 CMD6 0x03B90100
HS200 1.8 0x03B90200
SD REHE#EE LR tuning

4 UHS-I (11 SD &, 7F SDR50 1 SDR104 i 48 A e, 7] LA CPDM Alent 22k
Hs () KA p AT tuning, {4 CPDM J&, 75 OCH ARz . 7£ &% CMD19 47 tuning
B, ST CPDM FiC B IR 26K .

CPDM PR B IEIRL K \SHRLW T,
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[void cpdm config(void)
{
</*% . apply-the delay settings . */
CPDM_CTL (CPDM_SDIGCO) -=- CPDM_CTL_CPDMEN - | -CPDM_CTL DLSEN:
‘temp = CPDM_MAX_FHASE :

for(i = 0; i < ((uint32 t)0x00000080U); i++)} {

CPDM_CFG(CPDM_SDICO) = temp | (i << £):

while ( (CPDM _CFG(CPDM SDIOO) -& CPDM CFG DLLENF) == SET):

while ( (CPDM_CFG(CPDM_SDIOO) -& CPLM_CFG_DLLENF) -== RESET);

if((((CPDM CFG(CPDM SDICO) >> 1€) -& OxTEFF) > 0) &&

- - {({CPDM_CFG (CPDM_SDICO) & 0x04000000) == RESET) - || - ( (CPDM_CFG(CPDM_SDICO) -& 0x05000000) == RESET))) -{

‘temp = CPDM_CFG(CPDM_SDIOO);
temp &= OXFFFFFFFO;

-CPDM_CFG (CPDM_SDIOO) -= temp- | -0x0& ;
CPDM CTL (CPDM_ SDIQO) -= CPDM CTL CPDMEN:
-break;

& 2-3. SD & tuning 2
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2.14.4. i1l eMMC Boot 43 X #1185

eMMC B HHIE KN Boot 43X, Boot 43X ) size, host HEid &% CMDS8 3REL
EXT_CSD 27 asit 5535, i+5 A= N EXT_CSD[226]*128K byte. Boot 4 [X f %4k i3 5 Al
HAh sy X —#¢, W2 host 7ERIETES A0, & Kki% CMD6 Y#:3] boot 71X, HAkar4u
FEA&FTR, Boot 73 X [EIEEG NG, A LAE LB B 3hist B s, HARERAE 7 2K 4E
PSGEEAT, 2EL Boot 43 [X ) N 25 M 2R e B 7 B BT AR P B B S
A 2-4. V545 X K4 S35

UL T w4 2

i P43 X 0x03B30000

boot 43X 1 CMD6 0x03B30100

boot 43X 2 0x03B30200

2.14.5. MDMA Bt &

% Fl MDMA #% 4] SDIO f&5id 72

AMfEFH MDMA If, CPU £:%f SDIO fefrd Fedk i, flan. ZHBdtthmel)sE, Kik
CMD12 11k dn &5 MBI — IR M X AL G, 2% IDMA R 22 [X itk fic B 45

A MDMA, 7] LLEE =AM IRI B 2 CPU X SDIO A&k AT #51: BitL iy 45 amt %1

(SDIO_DATA_END). fiv &I} J¥ 45 #i it %] (SDIO_CMD_END). & [X 1% % 5¢ i i Z1
(SDIO_BUF_END). 4 MDMA f£iX $&mf ZI 4 il A B, 20 52 i e B 4 1) & S 20 A& 21
SDIO Zf78e, scHixt SDIO flfai .

DL E 2441y SDIO £ HufEfi 52 il /5, MDMA 5l CMD12 ) &k i%.
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& 2-5. MDMA il CMD12 2 &

{1]

F4h, MDMA SCRpEESR,  JT LAl fi Y 2275 R XS SDIO AT 2 A&tz »

f# F§ MDMA f£51 %% %= DTCM/ITCM

N2 SDIO 1 MDMA — & F ¥l #%, H )2 & SDIO_DATA_END 1E5 MDMA fil < Y&,
fili & # SD ¥ LM % ITCM.

2-6. MDMA %% RAM SR A% R E

2.14.6. IDMA 2 &

SDIO & DMA (IDMA), 37 15 B 22 1A S AN W 2 P A% 4
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EREME, R FEELHETN E SDIO 271743 SDIO_IDMACTL A #2201 IDMA i B,
M8 FH IDMA HEAT B 22 4

TEXZ S, SDIO L5 IR AE A X B 5 NHHE, 24 SDIO 7EAEFH — A2 X i,
CPU wJ LIXE 7 —ANE M X TR S . HECE SDIO 174 SDIO_IDMACTL XU 2% it
A IDMA ffifg, ACE SDIO_IDMASIZE AR 2zt XK/, Bo & SDIO_IDMAADDRO #1
SDIO_IDMAADDR1 Ay Ak AN W X Hhhk, AT 3£ 77 5 IDMAEND Hil#. g SDIO %4
fE41, SDIO &0y MIBAZEMHIX, M—ANEm X AEH5E /85, IDMAEND Hilbifik, fR4E
SDIO_IDMACTL Hf#) BUFSEL, FIWmAN 22 X A4 SDIO f ], wHH CPU Vil
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3.

R T S

R 31 AFE
WA P B =3
1.0 B IR KA 2023404 A 18 H
11 & SMPS ﬁfﬁ!ﬁ'ﬁ’%ﬁ%% 2024 £ 11 H 15 H
PN
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Important Notice

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

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

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

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

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

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

© 2024 GigaDevice — All rights reserved
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