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2. o A SEFRBR FllHEA
2.1. SYSTEM
2.1.1. AT ESEMB Pl mEFR NP IERIBIYMER ITCM Fit, SR
KBRS ITCM ECC =R
a1 )
UEBATPELE NESA(R] 600MHz), AXI/AHB AFEPBCE AR ZATEEI 9 3RE TCM BAZE
15EERAT(TCM_WAITSTATE = 1), iIREFRraERF0P G BRRENEE ITCM F, &
BrE, SHEMESEITCM ECC iR,
HE URFKAEETF 350MHz B, TCM EEIFENZESEEE,
BRSR
FRALT@BRSEZ—:
1) BHhkimE2FKNEE AXISRAM 1,
2) BEREHRrRE R RIGCERBERMIER—R TCM b, Fla0, afLigHiaSRNE
£ DTCM &, AR IBCEBAE ITCM
3) RARASE., BE% TCM_WAITSTATE = 1 1 AXI/AHB BIhEC & R R FRTEPHI — 5 40E
ISR . AR ZTEhE] AXI/AHB A #H19ECE 9 300MHzZ,
2.2. GPIO
2.2.1. 24 VDD #1 VDDA {85, R4k %EMD GPIO(fR PA9/PA10/PB12/PB13 4h)

ENRE, AIRESEUSH GPIO BT RN

iy uSSEA]

5N H A9 VDD 1 VDDA £ fE, fNSR4%4E0E GPIO(B& PA9 / PA10 / PB12 / PB13 SN4MRIE
ABBJE(Vin), BT GPIO By ESD {RIFEBEE, SMENEANBEAgERI/RE] VDD, FZRY Vin-
0.7V BIEBE . J0ER Vin-0.7V 5k POR(1.6V), BAIES B O A HI POR %44, 28, B F GPIO
FTREE AR, XA RESM RS AEEER POR/PDR E4, M5 | ARSI FRUAIREE .

fEIRTSZE

EREFuRITH, NEGHBY VDD #1 NRST Z[@/ME— M RIEEMIGH, LIEBIRS GPIO itfE
F| VDD RIEB[ERF REEMCHASERER, AL BERUE NRST LUBGRIEIRIZIE, BIA
R ERISE ( AN225 GD32H7xx BBEs=RiEC{E ISR ).
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2.3.

2.3.1.

2.4,

2.4.1.

2.4.2.

TIMER

TIMER iR A RN

iy uSSEA ]

Sf5R TIMER i E MCU LASRERIETTHY, BT BHRITRERRE SRS HEE—
TERORTE), ATRES AT AN AT BMMBRAY TIMER Ffitrs, MFEEEHA TIMER FEHY
XU o

BRSZ

£ TIMER chHraMBERERO TG & BAEMNAY TIMER thificdE, FHERLEFMEHRISE D
20 MESEER,

USART

LIN R0 FERERIRRIFEIR

iuSS] -2l

= USART {E/gfZIN=R4T LIN =208, HRTERETFIN BIR R T Banisis = NIINgEE,
SREHIERFER.

BIRTTR

1) EREHRFINZ BIZE R B aliRAS SR IINGE o
2) TEE(Z LIN BrFFhuta iR (LBDF) 2= B E BT R NINGE .

EEFRRIVT, JENRERMS [RAYEBRISTER SE PERR Efy

iy uSSEA ]

EEFBURICT, FAFIREEM S [RRAYE BRI IR S S EBIRILEIR(USART_STAT FHiFssH
B9 PERR \#RIRE), RMEMREEINRI R B A BRI EIR .

BRI=
B4 RIS MBI FEMBIE BRI EIRITS .
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2.5. 12S
2.5.1. ME 1281 HTEESH GPIO 0 1281 BB FISHAESHT, TIREESE
12S1_CK 1 12S1_WS S |pHS4EEiH =S
%S 1)
HfER 1281 HTEIE, B GPIO #1281 EC& 457K A ST, 12S1_CK #0 12S1_WS 5| iIEH#E
RIEMELEHHES . BEREENRIISRUT:
GPIO fit& 1281 ftE 1=
GPIO_PUPD_PULLDOWN I2S_CKPL_HIGH 12S1_CK F0 12S1_WS &L A
GPIO_PUPD_NONE I2S_CKPL_HIGH 12S1_CK F0 12S1_WS &L A
GPIO_PUPD_PULLUP I2S_CKPL_HIGH 12S1 T{FIEE
GPIO_PUPD_PULLDOWN 12S_CKPL_LOW 12S1 T{FIEE
GPIO_PUPD_PULLUP 12S_CKPL_LOW 12S1 T{FIEE
GPIO_PUPD_NONE 12S_CKPL_LOW 12S1 T{FIEE
BRSR
GPIO #1 1281 WIIEMBECEIBESE LIk,
2.6. OSPI
2.6.1. X OSPI (NAIXEIBERAY, F— 1 HHESEKL
xS =m
% OSPI (XAIEHIRERAY, B—IHESEL, NMESEEE—THIREEL.
BRPR
BE— I HIREASRIX,
2.6.2. 2 OSPIZ{THYH AT 100MHz i, FEIRSECIHER FisEBVINBEEEIRSR

ST

IR SR

= OSPIiz{TRIFIAT 100MHz BY, BT EHHELLCHERTE, INBFIERRIRERERT,
fEf= OSPISHITIREIRE, NMISHEEE.
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2.7.

2.7.1.

2.7.2.

2.8.

2.8.1.

IR Z
EBREEFMHERHINSZ AININEAEIR (120 20ms FEIR) .

EXMC

f£35515) SDRAM HjE], AJRESHIMBEFEESR

P uSS A

f£373i5) SDRAM B, #N5R SDRAM #UE(7550 32 i, SEAIXM 8 sk~ 16 fi(a),
RERIE— 64 (0518, GNR 64 (KERIEHRISIFEHZRIAIMA 8 {78k 16 (i8R,
REARERRE

BRTGTR
FERUTBARLRZ—:

1) %£F3 SDRAM BYs8&iA1a)(75kR EXMC_SDCTLO/1 772249 BRSTRD {i7)
2) {#BE CPU E7FIH8E

RS2 52 90 e chilwhsl ]

=)

PEARST 15T SDRAM HIFERT S5 #ttib751a) o
RIRSR

f£355i8) SDRAM Z RIS A CPU RIZEFINEE

CAN

FEIEWEBFEAME T2, CAN RAM XIS s

RS

SNRIERWERFEMEHIRE PRI T2 BERFE AR EUR(F(R TEHR(FIEIR), CAN RAM XiEH
—EMRSREL, NMSBHRECHIRKEES.

BRT=E

EEREIEERZR], &5 CAN_STAT FEETHAETHIFEEN, MBI &IXHE
A9 CODE Ex{EiFH1T#Iir. SERBUT:
Flagstatus can_tx_state = RESET;

{

11
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2.8.2.

2.8.3.

if((RESET == can_tx_state) || (SET == can_flag_get(CAN1, CAN_FLAG_MB1))¥{
can_tx_state = SET,;
can_flag_clear(CAN1, CAN_FLAG_MB1);
[* transmit message */
can_mailbox_config(CAN1, 1, &transmit_message);

/* user code */

EREBEERER, REERITERB6ES

i) S]]
EREGBLIRER, REERITE(TECNT)REFEEHENEE .
BIRSZ

EREXARER , (ERM TR BRRAIEEIRITE(TECNT) LA CAN1 J9fl, SZA5a0 T :
{

/* bus off recovery flag is set */
if(RESET != can_flag_get(CAN1, CAN_FLAG_BUSOFF_RECOVERY))
{
/* enter inactive mode */
can_operation_mode_enter(CAN1, CAN_INACTIVE_MODE);
[* clear transmit error count */
CAN_ERRO(CAN1) &= ~(CAN_ERRO_TECNT);
/* enter normal mode */
can_operation_mode_enter(CAN1, CAN_NORMAL_MODE);
can_flag_clear(CAN1, CAN_FLAG_BUSOFF_RECOVERY);

BRFEEEAR N ANEE, TRESSES RN F—IEdEiERER

ii)usSEZl)

M IEHBREIRICRT, ANRAERENSRIIEERT , — DAY CAN (T~ —M) i NEWERAE , BT
RSB N —IuEIRIZEGEIR .

TR (IR ™,

BIRTSE

ERLUTBRERZ—:

1) (ERERFERW IS EECE NRSMTHK . SRWHFEPRTAER, MANSEFFA IR

12
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2.8.4.

2.9.

2.9.1.

FREIR(TE T —MERZH) o
2) {#F CAN FIFO U BmBEREIL .
3) EIE RPFQEN fEREAFFETY, FHISHERFERINFENRENRSMTNR .

% CAN iZ{THI#MS=(ETF CK_APB2 B DLC BRAR 4 HIRAT, SSBIEKEE
=AM ID

iy uSSEA ]

2 CAN IZ{THI$ISTER(T T CK_APB2 Y, 415R CAN 24k ERISMEBTFILSETEREMIIGRT, DLC
BIENRERAAIEERM, VWESEREMZKEEIRM IDEMEZEIRM ID 24 CAN i
IRERITIE) o

BRSR
FERAUTRRSEZ—:
1) 4 CAN BEERCE 9 CK_APB2, LA CAN1 Jffl, SE/IBINT:

{
/* configure the CAN1 clock source as CK_APB2 */

rcu_can_clock_config(IDX_CAN1, RCU_CANSRC_APB2);

}

2) B IDGERAT CAN EfTRTHRE(KT CK_APB2 AI1ER). = CAN HBfEEIKE!
EE+RM ID BREREIRIY, REEEEMECE CAN BIKIES . BEARELSERANT:
a) FNRHEER
b) EHECERWHIFESE
c) HAIEEEDR

ESC

EAECE T, M3 MCU(12C Z#)Fi&Ed ESC 53 HH#YJ EESDA /| EESCL 5|
BIif515) EEPROM

ii)usSEZl)

LHABYMNER MCU i5j8) EEPROM B, F3F ESC it A EESDA / EESCL 3 |BISkI AL itEe
B, £55¥9ME MCU TiEiEd EEPROM #iE., LA EERT, ESC S BKIAT IEEIAIT
EEPROM, AE/01 ESC INRL(ERA .

BRISR

4MER MCU 1832 PDI #Z[OfCE ESC 5 F 1Y EESDA / EESCL S|t FFREtiE, MR
HZILAAIE) EEPROM,

13
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2.9.2. IRQ FRBTEREIARNAL, PRTGERRAR
A S5m0
24 GD32H75E %71 MCU By ESC f&2R7E SM &z TR, EXitRIBEREEIRA, 188/
MEdRBIRR/ T ESC FRRRMEFERT, ISR IRQ FETEERXRAA, NiLTEBRIFELT
&9 PDO £E; E|#iie OP RS IREHIRERIF -
BRI
PJ10 J5 ESC &4 IRQ 5 MCU 181&3ERI5 || . £ IRQ HRETARSSERELAIEN PJ10 5(BIEESE
1 $475E PDI_Isr() 35k ESC Hhlifiinsfa, & PJ10 IAREE, KFINFERLIEF
Wr, FXIER PDI_Isr(WMEHESEM, FEIERPETIRS.
SEREANT:
* code example */
vold EcatIsr (void)
{
if (exti interrupt flag get (EXTI_10) != RESET) {
ACK ESC INT:
PDI Isr():
if (gpio imput bit get (GFIOJ, GPFIO PIN 10) == EESET) {
PDI Isr():
ACK ESC INT:
2.9.3. EtherCAT PHY B2 _LE link 5K

S]]

£/ GD32H75E &% MCU W& ESC &8RS, BRZEL LA (TZ) ) T LB FTE
—X, ATFWE PHY B9 FLP ik hE T RMEYRSFER, RSN EIXLT mAIARE
a2 —8—~ai. [5i% PHY SEITAX FLP, iSpkikmiEm TR, SR EnE
Fei A7 link-up,

T RE R ERIRIBE SN IBMAE, F FLP AXRY BSR4 geEY . KL
FIER M Link-Up 2818,

BRSE

TEHEEEE, S—E 0-65535us SEEIRRVERIZERT; FERTEEREEHIT PHY 2t
S0, M/E/B5) EtherCAT ¥tk o

BIANRES TR PHY NSRS, $T81 FLP BdRIEE[, BieELEmM, NSt

14
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ZTHEER FEIFET PHY BUESAENE. RE@BIritig,
SEZRLTF:

T
\brief enable esc func
“param[in] none
“param[out] none
\retval none

*f

static vold esc_enable (void)

{
wvolatile uint32 t temp = O;

ospi _hw_init (OSPI_INTERFACE, &ospi_ init struct):
ospi_enable ospi mode (OSPI_INTERFACE, &ospi init struct, SPI_MODE);

J*ByteTest and FPMU ready*/
ospi_read (PMU_PDIREFVAL, (uintd t*)s&temp, 4);
if (temp '= Ox7€543210)
{
while (1} ;

trng vel= trng get();

delay_ lms (20); /* ensure the PHY hardware reset time */
delay us(trng vel): S* 0-85535us random delay to stagger the PHY reset among slaves &/
temp = 0xX307;

ospil_write (ESC_RCU RSTCFG, (uintd t *)&temp, 4);
delay lms(5):

ospi_enable ospi mode (OSPI_INTERFACE, &ospi init struct, SPI_MODE);

ospi_read (PMU_CTRLO, (uint8_t*)&atemp,4):
if{ (cemp & BIT(O)) != BIT (D))
{
while(1l);
}
esc_oeext_clock disable():

15
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ErrStatus trng ready check(wvoid)

{

Ybhrief

“param[in]
“param[out] none

Yretval

uint3Z t timecut = 0;
FlagStatus trng_flag = RESET:

check whether the random data is walid

do {

timeout++;
trng flag = trng flag get (TRNG_FLAG DRDY) ;
} while ((RESET = trng flag) && (OxFFFFU > timeout)):
if((SET == trng_flag)
£& (RESET == trng interrupt flag get (TENG_INT FLAG CEIF))
£& (RESET == trng_interrupt flag get (TENG INT FLAG SEIF))
£& (RESET == trng flag get (TENG FLAG CECS))
&£& (RESET == trng_flag get (TRNG_FLAG SECS))
&£& (0O == (TRNG_STAT & TENG_STAT ERRSTR))) |

return SUCCESS;

return
return ERRCR;

check whether the TRNG module is ready
none

=

ErrStatus: SUCCESS or ERRCE

check status

16
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f=1
vbrief configure the TRNG module parameters
‘param[in] none
‘\param| ] none
‘retval ErrStatus: SUCCESS or ERROR
o4
ErrStatus trng configuration(void)
{
uint32_t timeout = 0;
f* configure the internal 48M high speed clock for TRHG */
rcu_osci_on (RCU_IRC48H) ;
/* wait until IRC48M clock is stakle */
while( (RESET == rcu_flag_get (RCU_FLAG_IRC48MSTB)) && (OxFFFFU > timeout)) {
timeout++;
}
if (RESET == rcu_flag get (RCU_FLAG IRC48MSTE)) {
return ERRCR:
}
/* select the internal IRC48M as the 48M system clock source */
rcu_ck48m clock config(RCU_CK48MSRC IRC48M)
/* enable the TRNG peripheral clock */
rcu periph clock_enable (RCU_TRNG) ;
/* enable the TRNG clock error detection */
trng_clockerror detection enable();
/* reset the TRNG registers to default configuration */
trang_deinit():
/* enable the post-processing conditioning module reset */
trng_conditioning reset_enable();
/* configure the TRNG working mode as NIST security mode */
trng_mode config(TRNG MCDSEL_NIST):
/* configure the conditioning input bit width: 440bit raw entropy data */
trng_conditioning input bitwidth (TRNG_ INMCOD 440BIT):
/* configure the conditioning output bit width: 256bit, output eight 32-bit random numbers
trng_conditioning cutput bkitwidth (TRNG OUTMCOD 256BIT);
/* configure the conditioning crypto algorithm as SHAZ56 hash algorithm */
trng conditioning algo config (TRNG ALGO SHRA256);
/* enakle the TRNG post-processing conditioning module */
trng conditioning enable();
/* enakle the TRNG security post-processing */
trng_postprocessing_enable () ;
/* enable the TRNG hardware module */
trng enable():
return SUCCESS:
}

*f

17
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2.10.

L

{

‘\brief get a leé-bit true random number from the TENG module

‘\param[in] none

‘\param[out] none

\retva low 16 bits of the random data; S5vsTick-derived walue on failure

\note The CE48M clock source and the IRC43M enable state are backed up
before the TRNG is configured and restored before returning, so
the system clock and other clock domains {e.g. USB) are left
unchanged after this function returns.

uintlé_t trng get(void)

uinti_t retry = 0;

uintlé_t result = 00;

ErrStatus random status = ERROR;

/* backup the current CE48M clock source and IRC43M enable state &/
uint32_t ck42m_src_bak = RCU_ADDCTLO & RCU_ADDCTLO_CE43MSEL;
uint32 t irc48m en bak = RCU_ADDCTLO & RCU ADDCTLO IRC4EMEN;
uint32_t trng clk en bak = RCU RHB2EN & RCU AHBZEN TENGEN:

/* retry random data acguisition up to three times */
while({retry < 3U) && (ERROR == random status)) |
retryt+;
1f(SUCCESS == trng configuration()) {
1f(SUCCESS == trng_ready check()) |
/* read the wvalid data kefore disabkling the TRNG %/
random data = trng get_true_random data();
result = {(uintlé t) (random data & OxFFFF); /* low 1@ bits of the random data */
random status = SUCCESS;

trng disabkle():

1f (ERROR == random status) |
/% aveld identical fixed delays when TBNG acguisition fails */
result = (uintlé t) (SysTick->VAL & O0xFFFEU);

/* restore the TRNG peripheral clock enable state */
if (0T = trng_clk en_bak) |
rocu_periph clock disable (RCU_TRNG) ;
}
/* restore the CE4EM clock source to its original setting */
rocu_ck4ém_clock_config(ckddm src bak);
/* turn IRC48M off again if it was originally disabled %/
if {07 = irc4&m_en_bak) [
rocu_osci_off (RCU_TRC4EM) ;

return result;

Core

*F Cortex-M7 BIfREI, 152 %E "Cortex-M7 (AT610) and Cortex-M7 with FPU (AT611)
Software Developer Errata Notice", 1ZMAHA] £ ARM B 5 ih &,

18
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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.

© 2026 GigaDevice Semiconductor Inc. - All rights reserved
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