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2. BAThRETT K
2.1. Boot 7 iAFMELE

GD32H73x_75x $#2fit A [F ) Boot 7, FEERZBINFIMEANF, Bk L5 8% 4 Boot i
Fn#E Boot 7.

‘%4 Boot B\ HAEMN ROM JE 3, A KMEMHNET LLS% AN113 GD32H73x_75x _EII%
PIEREEFPE. IEHARLE T option byte 5i EFUSE 1] SCR, LA 24 XIH 27 blE, By
PAIF R 24, T kB3NN £ 2005 Boot 4 5% K H AR B BE i1 SECURITY BOOT.

FrifE Boot #5203 £ =Ff Boot #i3(, 42 USER BOOT, SRAM BOOT #1 SYSTEM BOOT.
Boot ik il i g 1F BOOT pin fi & EFUSE Al option bytes # < [ %7 /728 K S8, EFUSE
H G B AR 22 4% = T option bytes. BOOT pin HSKi%# Boot address 0/1, 24 BOOT ¥4
fikiF, BOOT Mtk iz BOOT_ADDRO[15:015E X, 4 BOOT i Ny, BOOT Huhk ()
i BOOT_ADDR1[15:0]5%€ X . A Boot #A N, WiRERI AL ENEEN, H L5
HIX A, BAiESH TR,

% 2-1. Boot Bk

BOOT_ADDRESS
SCR | SPC[7:0] | (#EBOOT_ADDRXx(x = 0,1) BOOT_MODE Jaahik
BLE)
1 X XXXX SECURITY BOOT ROM
. 0x0800_0000~max user
G Hash USER BOOT BOOT_ADDRESS
as
S
N HoAth bk USER BOOT 0x0800_0000
0x2408_0000~ max RAM SRAM BOOT(RAM
BOOT_ADDRESS
shared(ITCM/DTCM/AXI) shared)
0x2400_0000~ max AXI SRAM BOOT(AXI
BOOT_ADDRESS
SRAM SRAM)
0x2000_0000 SRAM BOOT(DTCM) 0x2000_0000
0 . . 0x0800_0000~max user
Sl fash USER BOOT BOOT_ADDRESS
as
£
0x0000_0000 SRAM BOOT(ITCM) 0x0000_0000
0x1FFO0_0000 SYSTEM BOOT BootLoader
0x0800_0000(BOOT Pin
USER BOOT —0)
HoAt ~ -
BootLoader(BOOT Pin =
SYSTEM BOOT
1)
0x9000_0000 USER BOOT OSPIO
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BOOT_ADDRESS
SCR | SPC[7:0] | (¥#BOOT_ADDRXx(x = 0,1) BOOT_MODE JazhHhk
BLE)
0x7000_0000 USER BOOT OSPI1
0x2408_0000~ max RAM SRAM BOOT(RAM
BOOT_ADDRESS
shared(ITCM/DTCM/AXI) shared)
0x2400_0000~ max AXI SRAM BOOT(AXI
BOOT_ADDRESS
SRAM SRAM)
0x2000_0000 SRAM BOOT(DTCM) 0x2000_0000
TARFR | 0x0800_0000~max user
USER BOOT BOOT_ADDRESS
= flash
0x0000_0000 SRAM BOOT(ITCM) 0x0000_0000
Ox1FFO0_0000 SYSTEM BOOT BootLoader
0x0800_0000(BOOT Pin
USER BOOT - 0)
oAt 3k -
BootLoader(BOOT Pin =
SYSTEM BOOT
1)
2.2. PMU £ e 73 e B
DIFEBTH 2 GD32H73x_75x F# 417 il L EUFE H I 08 2 —, GD32H73x_75x HEWS CHRHILTI %
TER AR AR 4% . USB FLUE A5 25 & MBS, Rr 0 1) T REAE 156 FH I A7 26 ) L2 L
BEAF SRR T U
2.2.1. SMPS ¥Jth LA E
il SMPS [#JEFa ) E %5/ LDO, A LA E A 0.9V HEJEIR At f o AN ) C B mT 44 22 Bl o 250
0.9V IR M FE A o AN A (0 At H AR SCRE 6 1505 Fy AE It BE A D6 L3R 45 E 47145 . {H SMPS
(C B AT AR o) i
B AU E e PLL BCERT, PMU EERVCIRES NASBEIR SN & 3 A Ek & 7 2 R
B O E RSN B DT, 0
- CUHMNEREEEH SMPS Bt IR, SMPS [fi HHBEE Veore L E B4 Voov 1
M. QIR EAFRCE Dy SMPS 2y LDO fiiri, LDO 24 Voov HLJEIAEHE, SMPS 2%t
1.8V 5 2.5V F| Voov, Kedhits s
B AR TRH SMPS MHICHIGHE, WER >t g s AR B, (HAR TR EAENCE
PLL A E y LDO i eli o5 s, AREAIE .
2.2.2. POR_ON 5| fj

POR_ON 5|75 24 VDD, % POR A5, s /748 il ReNTE AR .
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2.2.3. REERRAR X T S A B 1)
FER P HENBEIRIE UG, AT oA IE R T 38 T 3O A o 7 2 R B IR AR A R
WA N A
2.2.4, FIHUEIRT Pxx 51 BIAT Pxx_C 5 a8 1 i
AU T AT L@ WKUP 51 BT e e/, ESER R 2 GD32H73x_75x
WKUP 5| il 243 % RS A S, BI 2 A74E Pxy_C A1 Pxy SRR, 087 ik AL 2
Pxy_C il Pxy 5| X 258z
2.2.5. KHEE
NIEMAECE PMU #5230, P 35 ZAEFE 1R system_gd32h7xx.c H % B IR ) PMU 50 H
SKUCHECAMHB R E% . @, F P GD32H7591 &5, A SMPS i 770, #H P
E SMPS frth, AEMEE PMU, H & ZEEUHIER 69 17 “#define
SEL_PMU_SMPS_MODE PMU_DIRECT_SMPS_SUPPLY”. #1F EIfi .
2-1. PMU B B
] system_gd32hPocc
B T e power mode . need £o.match. the .moL. selection. and. cxternal -PONCE . SERLY . clrcn
o0 | needte-defin
:; -+ -do-not -need-to-define these macros extra.
:2 o -a-:-_:n_:::l'_:c_r -to-the ;f_E;E':FE:_l -rr.-f'_: -a:il -external -power - supply - -circuit - to uncomment
:: _t,;.-: -following -macro-SEL_PMU SMPS MODE.
&7 []#if -defined (GD32HTXXI)
69 | //5actane SEL PMy SMPSMODE P DIRECT SuES_SUPPLY
79 ‘.—;g?;g?ﬁﬁz“gﬁgi';P““:3?F%?f___“ o
;; ~D32HTXXZ) efined (G
=
2.3. RCU f F i B

ATLEHMBE I Bl FTRCEL R, P AT DA 7 B £ 45 5 M B REATRCEL . (EAERC BN R S
ZHT, RRUEAH SR C AT IF AR IEAT o X T SCREN B ah S U i A, 57 GRUEAE D) 6
FIARI B 2, F RS ELfe e sqT. W Brml R E R Ahsean T

1. ADC if#h i PLL1P. PLL2R. CK_PER i AHB 4% 2. 4. 6. 8. 10. 12, 14, 16
IR

2. TRNG M #h ] PLik#H CK_PLLOQ. CK_PLL2P 5§ IRC48M K404, TRNG 32 FFi
LEIESIIE S

3. USART i 4ha] Lk H CK_APBx (0, 1). CK_AHB. CK_LXTAL & CK_IRC64MDIV
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eh iR, USART SR 4 ah U1
4. 12C PR LA HT CK_APB1. CK_PLL2R. CK_IRC64MDIV 5; CK_LPIRC4M It} #h#2
ik, 12C SCReRTEhEhAS V)
5. SPIO (12S0). SPI1 (12S1) A1 SPI2 (12S2) i #h Al Li%#EH CK_PLLOQ, CK_PLL1P,
CK_PLL2P, 12S_CKIN &t CK_PER i #h#2£t, SPI0(12S0). SPI1(12S1) #1 SPI2(1282)
SCREI B A V)4
6. SPI3 Ml SPI4 i 4hw] LAk CK_APB2, CK_PLL1Q, CK_PLL2Q, CK_IRC64MDIV,
CK_LPIRC4M &, CK_HXTAL K2 {it, SPI3 1 SPI14 ZHFi #0575 Ut ;
7. SPI5 (12S5) 4k Ay Lk H1 CK_APB2, CK_PLL1Q, CK_PLL2Q, CK_IRC64MDIV,
CK_LPIRC4M, CK_HXTAL £ 12S_CKIN i $24t, SPI5 37 #i 4 sh 2 U
8. LPDTS if4fal lik#¢ it CK_APB4 5 CK_LXTAL I #h L,
9. CAN P Ll CK_HXTAL. CK_APB2. CK_APB2/2 5 CK_IRC64MDIV i #1$7
fit, CAN SCHFI 8P A s
10. RSPDIF Al LAk CK_PLLOQ. CK_PLL1R. CK_PLL2R B; CK_IRC64MDIV I}
Bhitft, RSPDIF R B U);
11. SAI2 WP LA FEHT CK_PLLOQ. CK_PLL1P. CK_PLL2P. 12S_CKIN. CK_PER &
CK_RSPDIF_SYMB i £}, SAI2 SCHFI BB 25 1) s
12. SAIO0 Al SAIM1 W 4p Al LLk# i CK_PLLOQ. CK_PLL1P. CK_PLL2P. I12S_CKIN &
CK_PER W44k, SAIO Fl SAI1 CFEI B ah 5T
13. HPDF i ar PLik$ it CK_AHB Bt CK_APB2 i ##2{it, HPDF Sz sh & #e,
14. HPDF_AUDIO I4h T bAik# i CK_PLLOQ, CK_PLL1P, CK_PLL2P, 12S_CKIN £
CK_PER %42 4it;
15. EXMC i 8 al L% #H CK_AHB, CK_PLLOQ, CK_PLL1R 5 CK_PER H}##$Z{it, EXMC
SCRERT BB A VI
16. SDIO s Al Lk # 1 CK_PLLOQ 5% CK_PLLAR gt 42ft, SDIO SZFm b 5h & 14,
17. RTC W4 Ay DLk £ d LXTAL B 4h. IRC32K i 4k HXTAL I 1) 2-63 747 it
2.4. ghR s
FES AT AR PN 50 FE (S5 IR s BOd (R 2 23 Re TR, SEIN™ S S D 2 3 8
O BR
2.4.1. SR MR T
GD32H73x_75x ] LLidid 5 ADC &k FE R FE AL A8 A PMU iR FE 4% (JTM 4R T fg
PR T s A
2.4.2. ADC B4R T

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

1.

@BE/&E'T#@%%@@ (ADCZ_CHZO) E‘J%?ﬁ%f?ﬁﬁﬂ%ﬁﬂﬂ‘lﬂ% ts temp US, ts_temp ﬂﬂﬂ{ﬁ
HSHEAE T
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2.4.3.

244,

2.5.

2. BN ADC_CTL1 &/7#s ) TSVEN2 £, 1§ REilJE LR ES,

3. E/f7 ADC_CTL1 {7 %:f) ADCON fi7, =i th4hihfitk ADC 4,

4. I\ ADC %8 a5 7 8% Fh s B RUR FE AR TR B B Viemperatres F 1 N THTA 205 B SZBriiR
B

?ﬂ%g(o C) = {( Viemperature = V25) / Avg_SIope} + 25
Vas: PRI AL RESRLE 25° C THYH L, MAUATESHHIE T .
Avg_Slope: i 55 PR FEAL S i R M ZR 3 E R, BTS2 5 H0R T
JTM & T RE
* PMU_CTL1 #FA7#H 1) VBTMEN & 47, REBERNEITE, Ed5EE . Kl

AR 7K EL AT LSk W 4536, PMU_CTL1 #7728 TEMPH 1 TEMPL b5 & REM 1R~ %
EERGE TR T HME. 57 H TEMPH A1 TEMPL Mg i) -+ RTC it K15 5.

iR, RET RN

B AEEE, il T Is AT

}%ﬁ
°

IS AR ARAT JTM Ay, 2 SR e AR 75 2 B AL 4

2

Secure jtag f#

274 JTAG Thee & T JTAG #:10, SWD O FF 2 aThEE. B /M E: D B SWD #
B JTAG B0 )5, AEEfH JTAG #10KE N SWD k0, B vi@id &t EFUSE
SsEILN, BN EFUSE ABEFIEK.

W 1 SWD Yl 18 JTAG 2 1172

&M EFUSE e/l F #2127 /7 25 (EFUSE_USER_CTL)) JTAGNSW #1 NDBG fiiis,
JTAGNSW &8 1, NDBG[1:01f&% N 00. HIEE NG R Aek 2] JTAG #:11.

W 1 SWD Yl Ay 2 4 JTAG £ )7

Ao B4 JTAG # R VER, FEMEM %5, RN FEEAME . 25 EFUSE
PR A P ) 75 A7 4% (EFUSE_USER_CTL) ) JTAGNSW #1 NDBG 73, L& %54
{4 EFUSE_DPO A EFUSE_DPO, %:in] DPO[31:0]f DP1[31:0]5 A& 4%, HHH
JTAGNSW &4 1, NDBG[1:011&t4 8 01. LIRS AL 5 i ik 3 JTAG #:11, FHE LAL
HUE FH A2 MCU K i% 5354

JEAR A FH Tk
HAEHE SecureJTAG1 . JlinkScript SC4, Sl i P 2 2% b

# 2-2. SecureJTAG.JlinkScript
‘ int InitTarget(void)
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intv;

intv1;

int v2;

int v3;

int v4;
JLINK_CORESIGHT_Configure("IRPre=0;DRPre=0;IRPost=0;DRPost=0;|RLenDevice=5");
JLINK_JTAG_Reset();

JLINK_JTAG_WritelR(0x15);
JLINK_JTAG_StartDR();
JLINK_JTAG_WriteDRCont(0xffffffff, 32);

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

JLINK_JTAG_WritelR(0x16);
JLINK_JTAG_StartDR();
JLINK_JTAG_WriteDRCont(0xffffffff, 32);

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

JLINK_JTAG_WriteIR(0x18);

JLINK_JTAG_StartDR();

JLINK_SYS_Report("Reading secure jtag key1.......ccccoocceeviierennnnennee. ");
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...........cccceeriiieeeaanns ");
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...........cccccoeiniiiiieennnnne ");
JLINK_JTAG_WriteDRENnd(Oxffffffff, 32);

v3 = JLINK_JTAG_GetU32(0);

JLINK_SYS_Report1("boundary scan ID:", v3);
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JLINK_JTAG_WritelR(0x1a);
JLINK_JTAG_StartDR();
JLINK_SYS_Report("Reading secure jtag state...........cccceeoeeeerrrennen. ");
JLINK_JTAG_WriteDREnd(Oxffffffff, 32);
v4 = JLINK_JTAG_GetU32(0);
JLINK_SYS_Report1("secure jtag state:", v4);
return O;
}
SO 0x11223344 DA i E IS N DPO[31:0]H HI1E, 0x55667788 M F % B %
B 5 N DP1[31:0] (M SCAFH R 0x15 HT 0x16 $5ARE S %4154, 0x18 1 0x19 54
RFEZIE NKIZEH, Oxle 542 meu device ID, Oxla 54 Z#HL secure jtag Fl
wrong_seq #r & PIRAS o
SR JG1E SecureJTAG1.JlinkScript [F] #4412 T #i i —1> secureJTAG.bat SCA, & T i 4 2 £)1%
A
* 2-3. secureJTAG.bat
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 1] H 3% .
55 4T secureJTAG.bat Bl A fig4i i /| JTAG 1.
ER:
1. IR R R, R IR R AL
2. REAATHSRINIT S G, 25 A8 i 0 e 2 IR A
3. MINIEMAESSTIF debug, RIRT SPC_L KLLF, ALHTIHF ROM. A% 4 il
SPC_H.
2.6. Jlink 3K ) &

{8 1 KEIL IDE i GD32H73x_75x :t5 Jr I, Wi R i #E R JF 2 1 exmce X5 i itk memory
B, FIREFATIFNS, KEILIDE 2R3, FHEEAHORE.
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2.7. Cache 1 i B
2.7.1. Dcache A1 DMA [5]) f{i F B i 048 — Bk 1) &%

Dcache 1 DMA [a] i A5 FH S (0 850305 — S5 i f; GD32H73x_75x Hi2 it SRR 3 H 73 ) vt
247 (cache), TE cache Ay I EHE 7 BC RO EAFAT, 45 32 T 15 B0 I 3= F 0 25 A7 1
% cache, Ja#ijlX e F A MEaellI, cache &, E#M cache FiHiEdE. 24
SRAM 5 T cache Itf, CPU Al DMA [F]i 5 i1l SRAM £ 17 7 — Sk 1] .

CPU X DMA 5 A\ %] SRAM H %44 -

24 DMA M AN B BRI OF 5055 2 SRAM R 4RI 22 X destination[]i, i) CPU 254k
L destination[], ‘&4 M cache HAFTERIEHE, 1A Z SRAM H BT 5 -

R IMELT -

1. £ DMA #Cs#E e 5, %F cache 1) destination[[i#H4T L&k #EME . 04T cache Lk
1B 5 #43 cache H1 ) destination[] L4k, CPU £ 241X destination[]#f, cache /&
B,

& 2-2. DCache ¥

/* invalidate the cache line */
. ‘SCB_InvalidateDCache_by_Addr ((uint32Z_t *)destination, BUFFER_SIZE * 2);

2. N{RE cache line W5 X}5%, destination[]ff) K /N JE 32 FH7 % 55«

& 2-3. 32 FH X FFH destination #4H

|_attribute_( (aligned(32))) ‘uintlé_t destination [BUFFER_SIZE]; |

DMA 28 CPU 5 A\ 5| SRAM (K %4k :

2 CPU 7E B Fi e gzt X welcome[]H Z e 5 i, KA S8 cache a1 AN 2 5847
SRAM i, 4 DMA 3HL welcome[]HH #fi 1, 2 A SRAM 3L, AN & CPU BEET i
cache H HIHTEE

FR PRI
1. fEJ5H DMA 412 1, 7T cache iEEEHAE, I cache ' welcome[]fill# 2] SRAM .

2-4. Cache & H#:4E

-/* -clean -the cache -lines */
‘SCB_CleanDCache by Addr((uint32 t *)welcome, BUFFER SIZE);
-/* configure DMAl - */

‘dma config();

2. welcome[J/7 /i i Huhik 4 52 32 745 % 55 o

& 2-5. 32 =YX} H welcome 41

| __attribute ((aligned(32))) uintB_t welcome [BUFFER SIZE] -= "Hi, -this-is an example: -RAM TO USART by -DMA-!\n";
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2.7.2. Cache HIfE FIRIEAE X FHECE
PLURRAS 5 T e HEE R JLAARM CMSIS Deache 1 k%
% 2-4. Cache #:1E API
#{E Cache [¥] API R
void SCB_EnableDCache (void) 4 %4 cache ToRG, A% cache
void SCB_DisableDCache (void) TEEEEAHHE cache J5, 2SR cache
void SCB_CleanDCache(void) HHHE MR cache
void SCB_CleanDCache_by_Addr (uint32_t *addr, ) . B
] _ fe btk E A% cache 1T
int32_t dsize)
void SCB_InvalidateDCache(void) {FRAEHE cache LK
void SCB_InvalidateDCache_by_Addr (uint32_t * . N N
. . Fe b AE £ cache 17 R
addr, int32_t dsize )
void SCB_CleanlnvalidateDCache(void) T ER AT A HAE cache B3
void
SCB_CleanInvalidateDCache_by_Addr(uint32_t Feth ki B I 4 cache 1702
*addr, int32_t dsize)
HER: HdEcache11T K/NR32775, cachefJiE S #EAR & AT NHAL, FrlladdriiZi32:
WL FRXS T, dsizedb 327 I BEH G .
Clean cachefEflZ&#ticache bLARICHE (W E'5) K47, 585 FISRAM L, FEBRATKIFR L,
clean cache ™ L\ & # cache lISRAMI{ — 3 14: . 7 1L SRAM#Z DMATE BRI, 111 58 i Bl 76
cache I, WA K 3RELE]
Invalidate cache &{EH & fficachefT L L, R &¥cachefT A MAIESR, WA HIENER
cachefT%# . 7] LABH 1 SRAMEE # 581 )5, CPUSREL 2 cache L (I , A2 55T (50 -
FEL, TR RS R I, AT DA AR SR LR BT (Memory Protection Unit,
MPU) #CPUAMNIDMAZL = [{)SRAMX i id i€ AN #idficache, R # A e CPU 1A
[FISRAMTR 8 44 FH #iE cache (1 77 R EAE, %7772 7] LA % ARMFIMPURC & 48 11 S0
2.8. CAN 3T 3838 ffE

CAN 2B il 2842 a1 nl RISHC B I IEH RSGH T CAN Wit &R IEF U MiFE Rem & —4
WRAE, FHTAEtgd b, omE, SRR B8R, OKSCRE 32 MIBFE . &> CAN
PN 512 74797 RAM 75 8] F T-HR4H Bk FIFO Hfiib fF AL E

24 CAN JFJa FIFO #Usi, B4 5 A H) RAM 25 [a)Ks A T 32U FIFO #6377 . #:UR FIFO B
PRRTFL IR ThAE, BORSCRE 104 N RARIRAF L E, sk 208 MR IR, ok
F 416 DX FR IR 8 g, mEA 32 MFRIRFF E L TR AE R FIFO/ME A6 AL
BT AT E .
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WAREERX FIFORY :

B IR CAN_CTLOZF 745 FIRPFQENM A0, JI{# HCAN_RMPUBF 27 728 KL B AT A B2k
IS8 )t i HfE T

B B CAN_CTLOF /75 RPFQENA N1, NI{#HCAN_RFIFOMPFx (x=0..31) ZFffa%
K53 G B HR S S A 1) et i B e e

LHEERX FIFORY:

B IR CAN_CTLOZF 745 FIRPFQENM A0, JI{# HCAN_RMPUBF 27 728 KL B AT A B2k
S R JERRE L &, {8 CAN_RFIFOPUBFAICAN_RFIFOMPFx (x = 0..31) Z%f7#s
KICE AR FIFOFRARF I R T H, I H A IX L5235 17 35 IR B R IE B 0 Z50AH [

B QR CAN_CTLOFF 45 FIRPFQENMZ M1, MI{#HCAN_RFIFOMPFx (x=0..31) ZF {7 a5kK
fic & FHCAN_CTL2 %7 7 48 RFEN[3:0] 735 15 B IRx FIFOFR AT IS I8 70 3% LA S FZ SR 46

CH TR R R FIRX FIFORSIA T A B A 7 I A — N X I RAM, [AILH — 41 75
TERS AT MO A e R IR AL E D) . HHCAN_RFIFOPUBF 217 2% K It & 5 42 il A [ Rx
FIFOFR AR IER TR

Rx FIFOFRIRFFITIER TR B AL E I N R s
% 2-5. Rx FIFO tn R R uRZ B HiL B

Rx FIFORRAF N

RFFN[3:0] e Rx FIFO 5 i {2217 B FH AR AR
0000 8 MBAF R 47O - 7 H34E8 - 31
0001 16 HRAHREIRFTO - 9 MR 10 - 31
0002 24 MRAE AR A0 - 11 MEFE12 - 31
0003 32 M348 AR A0 - 13 MEFH14 - 31
0004 40 M348 R0 - 15 MEFH16 - 31
0005 48 MRAE AR A0 - 17 MEFH18 - 31
0006 56 HRAE 38 70 — 19 B4 20 - 31
0007 64 HRAE AR 70 — 21 MEFH22 - 31
0008 72 HRAGFIIR A0 — 23 ME%E24 - 31
0009 80 HRAGFIIR A0 — 25 MR%E26 - 31
000A 88 HRAEFIIRFFO — 27 MR4E28 - 31
000B 96 HEAEFIIRFFO — 29 R4 30 - 31
000C 104 HRAH A 70 — 31 T
FoAt 104 M #8770 - 31 7

PL RFFN[3:0] =3 J9fi, tbhf Rx FIFO briRfiid yER e =4 H M 32, HRFARIER LT 0~13 73]
Wi FIFO iR FF 5, FIAIBH 14~31 o T HRAE KX 830 . Rx FIFO bRiRfFid i€ i & A 3
Pk, W@ CAN_CTLO #4785 FS[1:01f AL B Rx FIFO AriRfFidiE R c KMk, 4
FS[1:0] = 0 i}, A&l A, I R SCHF 32 DN e B bnE sl AR RAT; 2 FS[1:0] = 1 i,
g B, BB 5O SCHRE 64 AT EE AR AR IR AT BT AR IRAF Y 14 4 bit; 24 FS[1:0] = 2
mf, ksl C, BRI B R SCHF 128 MRAEPRIRFT B R AR AT 1) 8 4 bit.

Rx FIFO #r iR fFid e R e R s AL B an F -
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2.9.

Bl B At% R B, EF 64 D BIFRMERR IR BT EARRAT R 14 4 bit,
& 2-6. RxFIFO #RiRfFd IER TR KB REE

can fifo parameter.filter format and number
/* used for 26-63nd IDs filtering configuration */
can_fifo parameter.fifo public filter
can rx fifo config(CANO, &can fifo parameter);

= CAN RXKFIFO FILTER B NUM 64;

FS[1:0] =3, HB4H 0~13 ¥ FIFO & H], i FIFOMEFAAA LSS 0~13 I T FIFO $2ik
g HACHECE T

& 2-7. AT IEEE

for(i=

}

; i<=

;oiv) |
can_private filter config(CANO, i,

EXMC SDRAM 3JEXF55)5 i) hardfault j&] &

FEBAEOL R, BIRXT SDRAM V7 Al @ e, R AR 55975 Lvi i SDRAM &t
hardfault, J5[%/& 0xC0000000-0xDFFFFFFF ERil >l Device 264, ASCHFAER 1A, Ak

2% MR,
& 2-6. ARMv7-M Hihik- st
Hidik EAS WHREL (s) XN | Cache ik / SRS
) 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

IR TR SDRAM XS 75751, NI ZAEH] MPU 122t SDRAM FrfEHihE 2= A 28, fneg

9 RAM — k£

HM,

2 2-7. EXMC SDRAM MPU EZ &

fil 4144 0xC0000000 fic & >4 Write Through ))& .
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GigaDevice
mpu_region_init_struct mpu_init_struct;
mpu_region_struct_para_init(&mpu_init_struct);
/* disable the MPU */
ARM_MPU_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_REGION_SIZE_32MB;
mpu_init_struct.access_permission =MPU_AP_FULL_ACCESS;
mpu_init_struct.access_bufferable = MPU_ACCESS _NON_BUFFERABLE;
mpu_init_struct.access_cacheable = MPU_ACCESS_CACHEABLE;
mpu_init_struct.access_shareable = MPU_ACCESS_NON_SHAREABLE;
mpu_init_struct.region_number = MPU_REGION_NUMBERCO;
mpu_init_struct.subregion_disable = MPU_SUBREGION_ENABLE;
mpu_init_struct.instruction_exec = MPU_INSTRUCTION_EXEC_PERMIT;
mpu_init_struct.tex_type =MPU_TEX _TYPEQ;
mpu_region_config(&mpu_init_struct);
mpu_region_enable();
/* enable the MPU */
ARM_MPU_Enable(MPU_MODE_PRIV_DEFAULT);

2.10.  SAIf#H DMA &5 REHITEEEHR

GD32H73x_75x SAl &4 IEHERRA — A 8 T R/ME FIFO, Jf HAFAS ¥ 41 1A 4
1 H . DMA $#11. DMA Vil [ fii it SAI_BxCFGO 2717 #51f) DMA flifgfiz (DMAEN)
HATECE . DMA 53R FIFO 152Kk (FFREQ) —#gr=4:, 1fi FIFO iR /=ARAEHT FIFO
B{E (FFTH) A1 FIFO K7 (FFSTAT), IX{Ef# ] DMA B AL 2w EE,

FRFIH T HEFE Y DMA Burst £ A1 SAI FIFO BIME 2 [A ¢ R o

# 2-8. DMA Burst /&4l SAI FIFO E{&

DMA
ﬁf;%ﬁﬁ DMA Rk fefal SAl FHERE SAI FIFO R/
6 e 16 =y 145 A 3/4
4 R R KA Z=a 1/4
M 2. 14 5% e 3/4
32 \ 32 -
4 R E R RAL 28 1/4

FT R SRR RN, FIFO BRI AT i — e A, PLORIELE SR (00 T
A RB TR ER LI D 5e 1) DMA RS #AE, BARREHIL FIFO LR, =

ET R SR S, FIFO R AL R — MR E IME,  LAARIE FIFO R 2083
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PE RS — AN e 2 ) DMA S8R e, et e B FIFO Rz

2.11. ENET cache F /3 K& M

ENET #BAE(EfE cache Ja , [ LUK HL 2 A A DMA B ; LUK S b 1o 2ok,
il DMA DU BEH A A7, LI 7T RE 2 5 20 DMA SREUCEE AT cache (14 A — 2.

PR G FRAT T 5 75 248 8 RIS/ AR R 45, LWIP RAM heap LA K0/ % 247 T F I AF
X s bk o

esc_tab [ENET_RXBUF_NUM]
criptors_: esc_tab [ENET_TXBUF_NUM]
_t rx buff[ENET_RXBUE_NUM] [ENET_RXBUF_SIZE]:
_t tx buff[ENET_TXBUE_NUM] [ENET_IXBUF SIZE]:

trribute
attribuce

[N
u

tab [ENET_RXBUF_NUM] ;
tab[ENET_TXBUF_NUM] ;

#
4
-
#
#

NUM] [ENET_RXBUF_SIZE]:
#

atio
uint8_t tx_buff[ENET_TXBUF_NUM] [ENET_TXBUF_SIZE]:

efined (_GNUC_) * GNU Compiler »

Tors struct rxdesc_tab[ENET RXBUF NUM] _ attribute  ((section(’ X300000007))) ;
tors_struct txdesc_tab[ENET_TXBUF NUM] _ atcribut -
ufsf[ENET_RXBUE_NUM] [ENET_RXBUF_SIZE] _ actribute__ ((s
uff[ENET_TXBUE_NUM] [ENET_TXBUF_SIZE] _ attribute__((s

fendir /+ _CC_aRM %

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

Fil A A MPU B i F (K 9 A7 X35 cache V5 il BU3EAT 5B, L BN RIS
A7 RORUERCHE ) S VAR 1
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vold mpu_config(void)

{

‘mpu_region_init

Struct mpu_init_struct;

‘mpu_region struct_para init(impu init struct);

.f*.disable the MPU.*/
-ARM MPU SetRegiom (0T, -0U);

-/* Configure the DMA descriptors and Bx/Tx -buffer*/

‘mpu_init struct.
‘mpu_init_struct.
‘mpu_init struct.
‘mpu_init_struct.
‘mpu_init struct.
‘mpu_init struct.
‘mpu_init struct. =
.subregion_disable = -MPU_SUBREGION_ ENABLE;

‘mpu_init struct

‘mpu_init struct.
‘mpu_init struct.

region_size = MPU REGICN SIZE 16KB;
access_pe rmi=z=zion = HPU_AP_FULL_ACCESS H
access_bufferable = MPU ACCESS BUFFERABLE;
access_ca cheable =- HPU_ACC:E SS_NON_CACHIEDBLE H
access_shareable = -MPU ACCESS NON SHARERBLE;
re gion_nu.mbe:c L= HPU_RE GIOHN NUMEERO;

instructi on_exec-=- HPU_INST RUOCT ION_E)CE C_PE EMIT;
tex type =-MPU TEX TYPEO:

‘mpu_region config(impu init struct);
‘mpu_region enable();:

-/* - Configure - the -LwIP REM heap-*/

‘mpu_init struct.
‘mpu_init_ struct.
‘mpu_init struct.
‘mpu_init_ struct.
‘mpu_init_struct.
‘mpu_init_ struct. .
.region number = -MPU REGION NUMBERL:

‘mpu_init sStruct

‘mpu_init_ struct.
‘mpu_init_struct.
‘mpu_init_ struct.

region bkase address = 0x30004000;

region_ size = MPU REGICN SIZE 16KB:
access_permission = MPU AP FULL ACCESS;
access_bufferable = MPU ACCESS NON BUFFERABLE;
access_cacheable = -MPU_ACCESS_NON_CACHERBLE;
access_shareable = -MPU ACCESS SHARFEABLE:

subregion disable = MPU SUBREGION ENABLE;
instruction exec = -MPU_INSTRUCTICN _EXEC PERMIT;
tex type =-MPU TEX TYPEL:

‘mpu_region config(&mpu_init_ struct);
‘mpu_region enable():

/% .enable-the MPUT. */
‘ARM MPU_Enable (MPU_MODE_PRIV_DEFAULT) ;

A, E TAERAH G BE E 75 Bk b B s B 1) RAM X3, 75 U B4
& 2-8. ENET TERE

KA Options for Target 'gd32h7xx_FLASH' x
Device Target ]Dutput ] Listing] User ] CAC++ (ACE) ] Azm I Linker] Debug ] Utilities]
GigaDevice GDIZH759IM Code Generation

ARM Compiler: |U5e default compiler version & ﬂ
Xtal (MHz): (I
Operating system: |Nor1e ﬂ
System Viewer File:
|GD32H70x svd

¥ Use MicroLIB |

J Floating Point Hardware: |Double Precision -

[ Use Custom File

Read/Cnly Memory Areas ReadWrite Memory Areas
default  off-chip Start Size Startup default  off-chip Start Size Mo lnit
~  Romt: | | C [___Rami: [1x20000000  |0x10000 r
I~ Rom2: | | 's ¥ RAM2: [0<30000000 <4000 ~
I RoM3: | | 's ¥ RAM3: 030004000 <4000 ~
on-chip an-chip
~  IROM1: |0xB000000  [Bx3COO0D " & IRAM1: |Bx24000000  [0xEC0DD |—
I~ IRoM2: | | . ™ IRAM2: |20 |o10000 -
| 0K | | el | | Defaults |
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2.12.

2.13.

2.14.

2.14.1.

2.14.2.

Bootloader #/EI: R EHR

BiANE S0 (AN126 GD32H7xx BootLoader #E/E)EEFH ).

USBHS fFEEEM

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

SDIO fF iR H M

SDIO B 4P FC B

CK_SDIO /& SDIO #b f1) iy i, $241645 SD/eMMC K [ &l SDIO_CLK Hi It i 4 513K
0, @il RCU L CK_SDIO i, TAER%f CK_SDIO # il fic & A KT 208Mhz.

5L E AF ZhEgRS, ZikiEi GPIOX_AFSELx (0, 1), F7E GPIO #i & HThfE.
2-9. SDIO 3| Hi¥IaE LAl B

static-vold gplo_config(vold)
{

/* - configure -the - SDIC_DATO (PB13), -5DIO_DATL(PCS), -SDIC_DATZ (PC10), -SDIO_DATE(PC1l), -SDIC_CLK(PC12) -and-SDIO_CMD(PD2) */
- -gpio_af set (GPIOB, GPIO_AF 12, GPIO_PIN_13);

gpio_af set (GPIOC, GPIO AF 12, GPIO PIN 9-| GPIO PIN 10-| GPIO_PIN 11-| GPIO PIN 12):
- -gpio_af set (GPIOD, -GPIO_AF 12, GPIO_PIN 2);

- -gpio_mode_set (GPICB, GPIC MODE_AF, GPIC_PUPD_PULLUF, GPIC_PIN_13):
- -gpio_mode_set (GPIOC, (GFIO_MODE_AF, -GPIO_FUFD_PULLUP, -GPIO_PIN & | GPIO_PFIN_ 10 | GEIO_PIN_11):

- gpio_output_options_set (GPIOB, GPIO_OTYFE_PF, -GPIO_OSPEED 100_220MHZ, -GPIO PIN 13):
gpio_output_options set (GPIOC, GPIO OTYPE PP, GPIO OSPEED 100 220MHZ, GPIO PIN 9 | GPIC PIN 10 | GPIO PIN 11):

gpio_mode_set (GPIOC, GPIO MODE_AF, GPIO_PUPD NONE, GPIO PIN 12);:
- -gpio_owtput_options_set (GPICC, GPIC_OTYPE_FP, -GPIO_OSPEED_100_220MHZ, -GPIO_PIN_12);

- -gpio_mode_set (GPICD, GPIC_MODE_AF, -GPIC_PUPD_PULLUP, -GPIC_PIN 2):
. gpio_output_options_set (GPIOD, GPIO_OTYFE_PF, -GPIC_OSPEED_100_220MHZ, -GPIO_PIN 2);

SDIO _EE#IiHikL

UHS-1 SD R #_E AT ST R Y #t

SD3.0 JRA IR 3 FF UHS-I (R S S 22385 | AHD s R, Bk f4%: SDR12. SDR25,
SDR50. SDR104 fil DDR50. UHS-I TAE7E 1.8V HE R, i LA & 3.3V M EE 3,
BT UHS-| 8250 B 5 3.3V 2] 1.8V (LRI, o R D403 51 il Th 58 iy, 4 DLBR
N SDR12 # AN UHS-I £,

R AR UL AR RS AE B SCRF UHS-L K R, 7208 ACMD41 i, 2 [al 557
FF 1.8V R YI, SR)5 FHEAT 1.8V IR R DI Bk, BERARM N EIPUR, 54, fREE
& SDIOO0 Sz #f UHS-I, SDIO1 AZHE UHS-I, R SDIO1 JEikiAs et fhill 418 i F 4% e 85 F 145
T
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& 2-10. SD +_E IR FE I PR

111

{

A 4

o
=
=
=
-l

eMMC f¥j_E BLTahk

eMMC i FH R T EFTR, B2 host iliid OCR 2178 #Ilr eMMC 7534 1.8V, WiE
SRR, ARG EBERE 1.8V L,
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& 2-11. eMMC L FEI45 4L AN B IR VI e 72

=
==

N

<

=
=
=
e
SR

2.14.3. HEEERE
Host {5 FH iy & i B 45 T s 28 B, IE B 2R TR AR AN 52 64 5 8 5, T olo LI
i H AU DDR.
SD RYE L HyIshtb e G, AT LLE R iEar ST B R TE A A, BRI S DL R
HEAT, FTEVEEMZ UHS- Bl T A SR 1bit S48,
£29.8D REREEERLE

privk= 3058 e 23

1bit ACMD6 0x00
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HEREE w4 2%
4bit 0x02
#2-10.SD RRLEFRE
TR R B EV i 2
SDR12 1.8 Ox80FFFFO0
SDR25 1.8 Ox80FFFFO1
SDR50 1.8 CMD6 Ox80FF1F02
SDR104 1.8 Ox80FF1F03
DDR50 1.8 Ox80FF1F04
eMMC 7£ iyt 58 s, AT DL & i iy & HEAT 5 28 58
HEAT
# 2-11. eMMC B4R E
HRFETE e S8
1BIT SDR 0x03B70000
4BIT SDR 0x03B70100
8BIT SDR CMD6 0x03B70200
4BIT DDR 0x03B70500
8BIT DDR 0x03B70600
# 2-12. eMMC BE&HEBRE
BERE AR HENV 4 S
DS 1.8/3.3 0x03B90000
HS 1.8/3.3 CMD6 0x03B90100
HS200 1.8 0x03B90200
SD REHE#E £ tuning

FEREFEI B, BARMRE LT Rk

4 UHS-I 11 SD &, 7F SDR50 F1 SDR104 A48 A e, 7] LA ] CPDM AHext 4220k
B iR A 24T tuning, £ CPDM J&, 7 BB REH] . 75 &% CMD19 #47 tuning

A, FESEH T CPDM B AR 28 K- .
CPDM P B IEIRLK E N\ SH LT,
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& 2-12. CPDM 2 B

[void cpdm config(void)
{

/% .appl -
-CPDM_CT. )
temp = CPDM_MAX_PHASE :

tings
CPDM_CTL_CPDMEN -

‘CPDM_CTL_DLSEN;

‘For(i-=-0; i < {{uint32_t)0x00 -
CPDM_CFG (CPDM_SDICO) = temp | (i << B);
while ( (CPDM_CFG(CPDM_SDIOQ) - & CPOM CFG_DLLENF) == SET);
while  (CPDM_CFG(CPDM_SDIOO) - & CPDM_CFG_DLLENF) -== RESET);
LiE((((CPDM_CFG(CPDM_SDICO) >> 16) -& ) &%
== .RESET) - | | - { (CPDM_CFG (CPDM_SDIOO0) ‘& Ox

- [ ((CPDM_CFG (CPDM_SDIOO) & 0x040
-temp = CPDM CEG(CEDM_SDICO):

-temp - &= 0x

CPDM_CFG(CPDM SDIQO) -= temp- |- 0x0R ;
-CPDM_CTL (CPDM_SDIOO) -= CPDM_CTL_CPDMEN;
-break;

}

==-RESET)}) {
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2.14.4,

& 2-13. SD £ tuning i

115 eMMC Boot 43 X $iE

eMMC AN HH[E K/ Boot 431X, Boot 4r[X (1) size, host i#idki%k CMD8 3RkHLT
EXT_CSD #iffasit 555, iH5 AN EXT_CSD[226]*128K byte. Boot 4 [X ff #4525 Al
HAth 4y X —#F, R host fERIELE fr &1, FHEKIL CMD6 JJ# 2] boot 43 X, HAAAr44n
TEM TR, Boot 7; X MEHRTIES N5, FILATE BRI F 2B S, B IE B
PISGEEAT, BREX Boot 43 [X i Py 25 e ZR Fic B A1 75 LB A AR 40 B S 58 A
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& 2-14. Vil 5 XSRS
PSR wrd BH
Ao 0x03B30000
boot 73X 1 CMD6 0x03B30100
boot 73X 2 0x03B30200

2.14.5. MDMA Fg &

% F] MDMA #%4] SDIO f&£5iid 2
AEH MDMA B, CPU &Xt SDIO f&iid fEdkir 2], Flan. itz l)s, K&
CMD12 &1k 4 MM LISl — IR X AE M5, o2F IDMA A2 i X ik i B 45

WIEAE ) MDMA, 7 DAZE =AM TR BACE CPU Xt SDIO RSk A7 #5h: Hoda 1% 4 45 o i %1

(SDIO_DATA_END ). fir &I Ff 45 s i %] (SDIO_CMD_END ). 28 i [X 4% % 5€ Jl i %1
(SDIO_BUF_END). i MDMA 7£iX S5 ZI 45 il A I, 2 B wiy P50 B 2 1) o A 080 A% i 301
SDIO #Ff7as, BT SDIO K.

PUR A B 28918 SDIO £ 8L 52 /i), MDMA 5] CMD12 k%
& 2-15. MDMA ##] CMD12 R HE

i
.
weegge
e
R

714k, MDMA SCHRFEER, JT LRI 279 i 0t SDIO AT 22 Ik itz il -
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f# /] MDMA f£5%(#%Z£ DTCM/ITCM
T K42 SDIO Fit MDMA — & F (72, B i Z& B & SDIO_DATA_END {E 5 MDMA filt & 5,
fih & Fs SD REdEfEHi % ITCM.
& 2-16. MDMA #Z#] RAM HiEE 5 E R
2.14.6. IDMA B B

SDIO A & DMA (IDMA),  SZH5 B2 b A% Sy AW G v %

TER A, R FH LRI B SDIO %7474 SDIO_IDMACTL A #. 22 pf s 20 AT IDMA i g,
TS IDMA JEAT BE 2 i 4

TERZZ M, SDIO 2x e 7E A2 i X B2 LB 5 N Hd , 4 SDIO EAl H — AN X I,
CPU LIS A — AN X AT HE 5 . FACE SDIO 77 f7#% SDIO_IDMACTL XU
M IDMA ffigE, ECE SDIO_IDMASIZE NfEAZ ot X ¥R/, BiE SDIO_IDMAADDRO #il
SDIO_IDMAADDR1 M AMBFHAS XU X Huhik, AT 3%4%HF /5 IDMAEND A . f#4E SDIO %dis
&4y, SDIO «#yvi I BANZEMNIX, M— AN X ALY 5EHE, IDMAEND ik, M4
SDIO_IDMACTL =) BUFSEL, Wi~z X A% SDIO i/, w] i CPU Vi) .
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3. WA 2
K31 RAEFHE
%N Vi H#A
1.0 B KA 2023 404 A 18 H
1.1 " CD3ZHT Ty 2026 £ 02 H 11 H
GD32H73x_75x
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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
according to the laws of the People’s Republic of China and other applicable laws. The Company reserves all rights
under such laws and no Intellectual Property Rights are transferred (either wholly or partially) or licensed by the
Company (either expressly or impliedly) herein. 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.

To the maximum extent permitted by applicable law, the Company makes no representations or warranties of any
kind, express or implied, with regard to the merchantability and the fitness for a particular purpose of the Product, nor
does the Company assume any liability arising out of the application or use of any Product. Any information provided in
this document is provided only for reference purposes. It is the sole responsibility of the user of this document to
determine whether the Product is suitable and fit for its applications and products planned, and properly design, program,
and test the functionality and safety of its applications and products planned using the Product. The Product is designed,
developed, and/or manufactured for ordinary business, industrial, personal, and/or household applications only, and the
Product is not designed or intended for use in (i) safety critical applications such as weapons systems, nuclear facilities,
atomic energy controller, combustion controller, aeronautic or aerospace applications, traffic signal instruments,
pollution control or hazardous substance management; (ii) life-support systems, other medical equipment or systems
(including life support equipment and surgical implants); (iii) automotive applications or environments, including but not
limited to applications for active and passive safety of automobiles (regardless of front market or aftermarket), for
example, EPS, braking, ADAS (camera/fusion), EMS, TCU, BMS, BSG, TPMS, Airbag, Suspension, DMS, ICMS,
Domain, ESC, DCDC, e-clutch, advanced-lighting, etc.. Automobile herein means a vehicle propelled by a self-
contained motor, engine or the like, such as, without limitation, cars, trucks, motorcycles, electric cars, and other
transportation devices; and/or (iv) other uses where the failure of the device or the Product can reasonably be expected
to result in personal injury, death, or severe property or environmental damage (collectively "Unintended Uses").
Customers shall take any and all actions to ensure the Product meets the applicable laws and regulations. The Company
is not liable for, in whole or in part, and customers shall hereby release the Company as well as its suppliers and/or
distributors from, any claim, damage, or other liability arising from or related to all Unintended Uses of the Product.
Customers shall indemnify and hold the Company, and its officers, employees, subsidiaries, affiliates as well as its
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 Product.

Information in this document is provided solely in connection with the Product. The Company reserves the right to
make changes, corrections, modifications or improvements to this document and the Product described herein at any
time without notice. The Company shall have no responsibility whatsoever for conflicts or incompatibilities arising from
future changes to them. Information in this document supersedes and replaces information previously supplied in any

prior versions of this document.
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