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2.1.

B BT
FLIR

GD32H7xx % %Vop / Vooa LAEHEVEHIN1.71V ~3.6 V.

N AR-1. GD3I2HTxx EF H JE 1 HF

BN, GD32H7xx RFN W &H = AR, B55Vop/ Vooalk, 0.9 VIEAI &k . Voo / Vooa
f EH YR ELRE AL . GD32H7xx R 4 P ik A\ T LDORUE I R I o< LR BF R Fa B 2% (SMPSF# &
FEAS), HRAN0.OVIEMLH . fER IR — N IETIHSs, Voo lIEC I, FUFETI#H A%
AT LUK 28 3 3 FRLVR D) 4 B Vear 51 I, BEIS & A3k I Vear S (Rt fitre . USBHERH %17

HI AR AL S| AT R R 28, AT AR NS VYR FE B3
E2-1. GD32H7xx £ 5| B IR

3 VHLEAEH

VDDSMPS
Vixsmps
Vesswps
VSSSMPS

VBAT
Vob ! .
Power Switch L VBAK_ BaCkUp Domain
’ LXTAL ‘ ’ BPOR ‘
PAO
ey WKUPR [ ‘ ’ BKP PAD‘
PC13 | RTC
PC1
| wo || srec |
PMU {V
CTL | VCOoRE_BKP
NRST E WKUPN -
’ BKP RAM ‘ AXI IPS ‘

WKUPF

’ HXTAL ‘ ’ POR/PDR‘

-FWDGT k——sLEEPING—
fe——sL. EEPDEEP—:l Cortex-M7 ‘

> ’ AHB IPs ‘ ’ APB IPs ‘
Voo Domain 0.9V Domain
Vcore -
VobLoo LDO i 0.9/0.8vV
Vooa Domain

’LPIRC4M‘ ’ IRC32K H DAC H LVD H VOVD ‘
VDA Eﬂ»g'g\l

’ IRC64M ‘ ’ PLLs H ADC H VAVD H TVD ‘

’ BVD ‘ ’ HXTAL ‘

LDO: H I
PDR: i &L
VAVD:  Vppa HL A &

LVD: A% H AT 2%
POR: LHIEAfL
VOVD: Vo HiL R 2
BVD: VeakHL LRI %%

BPOR: # i - &
BREG: #7172
TVD: il L A 25
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2.1.1.

2.1.2.

Ik

AL R VE R DY 1.71V ~ 3.6V, HH AR B IR e 38 SR 4% Voo i FEER Vear (HIJ) it
B, SRJEHH Veak WA MIRALH, Z&MIERES RTC LRI LXTAL (RESMIE AR
#), BPOR (&M &) 1 BREG, DL PC13 % PC15 3t 3 4~ BKP PAD. AT #if
AR AR & RTC IEH TAE, 24 Voo MRS, Vear 5] JIHT L% 42 28 fg it i HAth 2%
PR A . FRYR D)4 35 /2 BH Voo / Vooa 80k HL S AT FRLEEAE IR . 0 T CA A I R R
VK Vear 51 BEERE 100nF (1 B 285 b 5 %822 Voo 5180 L.

SR B AR E S & B B A IR B AL, 7E Veak B 4 LHAT, BPOR 13
FIRE| AT EADRES . MM LA % E RCU_BDCTL %474y BKPRST 7 kfih & %%
e R U =E A

RTCH I £l 7] LA A P #32kHz RCHR ¥ #% (IRC32K) BAKE FM i de (A 1R 3% %% (LXTALD,
B HRTCDIV[5:0] (£ T'RCU_CFGOZ 7 #s ) Az il i i i AN A AR 4R 77 2% (HXTALD B
B, Voo LI, RTCH AEIEFLXTALIE A 4R . #EiBidWFI / WFEFS 4 3E N4 B
B30 Z 1T, Cortex®-M7 REM i i RTC 27 A7 4% TUIA (14 R i o [1] 3 FH ngec it T R B AR HEEXTL, LA
SKHIRTCE IS AE MR F4E . BEN B B — e I R 205, 24403 e A 1] 5 99044 ) g iR it 1] DG 7
B, RTCHEMAEE %

MM Voo it (VeakiEHZEVop) B, DL TFINRETTH:

B PCL137] UENE IO DB RTCIIRE 5| I
B PCLl4FIPC157] LA/ NiE FHI/O B LXTAL &R 51 .

M Vear IR AL (VeakiEHE R Vear), L FIIRERTH:

B PCL3{Yr LAMEARTCINRE S| s
B PC14FIPCI5X i/ NLXTAL SR 5 o

E%:

1. BT PC13 %2 PC15 5| 2 ity de it v ), WOy ds A nd i /e, DAY
PC13 % PC15 [ GPIO Hfefth i, HITARMEEANREE 2MHz GrR7EHN
30pF);

2. #%Uyi0¥) LDO w] LAFEA: Veore ke HUE, 4 Voo/Vooa FHLES, 0.9V HIFIKK BKP RAM
B Vcore fiiHL; 24 Voo/Vopa #EHLES, 0.9V HLEIEH ¥ BKP RAM H Vcore_skp fHH .

Voo 7] L i —N P 3 FEL P25 A58 s 7 L. BTG & PMU_CTL2 %4728 VCRSEL 7, f
DLIEFE 5 FE B 5kQ 3% 1.5kQ A T-4MiB Vear HI 7S . K PMU_CTL2 %7 /745 VCEN i &
1 0 LMERE Vear LTS . 7E BKP only #i3, Vear TR HAT A

HER: 7EBKP only#izUF, Voofifl, &4 i Vears| I

Voo / Vooa HLJEIE

Voo / Vooa FE I IE 35 Voo i A Vooa B P 7« U1 VopaNEE T Voo, EER P& 2 18] 1) 5 2 A6
I 300mV GO A N #Vooa 5 Vool 1 58 M EBE . NBEG R, VopaR]IE L AR IE R
FLIKIE R 2 Vop, HHM I Vssalll i R e B S (B it i 0QrE BHEL # iBR S ) EHE 5 Vss.
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2.1.3.

AT R EADCIH A B, A Vooai 7 A1k HE AT A ABEALL L 02 2 FE 47 R 1 . GD32H7 XX AE P
LR T NADCHT A I Vrere 5| T (AMBALE: fl FH12(2ADCH}, 1.71 V < Vrerp < Vbpa.
{514/ ADCH}, #Vopa=2.4 VI, 2.4V < Vrerp < Vopa; Vopoa < 2.4 VEF, 1.8V < Vgerp <
Vopa)o

B BGAL76E 3 A VREFPHIVREFN S| i, VREFP AT LU AN S B, Al DLEE
%Vopa, VREFNAUEREFVssa;

B LQFPHZEHEHEVREFPS| I, VREFPH LU AMT S5 MR, AT LLE % % Vopas

B VREFPH| B A A E %8 2 VDDAG I, *4Vrere 2 Vopa + 0.3VI, A J%HEH]
VDDAG| il |

B GD32H7xx R 5 Vrersur, UVREFP 5 IAEFE SN 225 VR, 7] HHVRrersur/™421.5
~ 2.5V MR S LR, BARTE S5 H P 18 i A s T

0.9V HJFRL

18 FHSMPS % £ £ i 22 FILDO, ] LA B 0.9V FL 5 I8 (1 i d By . AS [B]C B mT 34k -L b 24
0.9VHLYR IR At A2, B2 B R Fe2-1. A IR AN LT

& 2-1. REHRENNE
Mode Supply Configuration

0 TCRCE Mt BRI AR D

LDO fHifE

SMPS fit A=

SMPS Jy LDO fitH, LDO ¥ Vo.ov LIS AL E
SMPS 5 LDO F#M LR, LDO fHL Vo.ov YR
SMPS Jy4hiifit s, AMHALE5IY Vo.ov HIVEISAE B
SRR

OO~ W|N|F

B ERE AR RO RREED

TERCE A, O . RS R B, B AR EAE AR,
F 2RI CIRES o I P o A7 85 W B AME, SMPS. LDOXfliRE. 7EULHY BOE BEFH%
LU & TR RN e

1. fECFEE N LDO fitA s, U LDO 4t 0.9V, A Voovisfiti ., iZR45 LDO fi it
LEIED

2. EfFE ) SMPS ftH, Il SMPS #it 1V & VCORE. {H[FF LDO #f§ifig, VDDLDO
L VCORE %i#%, VCORE HLEAFTEM B FITE S ALE B AR RIAC B A SMPS it F s = PA
TRIE RG] SE 1

3. & E R SMPS SN LDO fitHi, LDO A Voov At HRS, SMPS #iti 1V % VDDLDO,
VCORE fitt 0.9V 45 Voov 3t HL . ZIRF& 24 LDO g A\ fii th & 7258 /22 58 LDO I
e 199, PRI B A7 5 B S L B SMPS 4 LDO i, LDO 4 Vo.ov 3 it H i 2 AR
UE RG] S

4. 1£ BGA176 5 LQFP176 $%% b, fliffis B 55 A, LDO f# e H bk il s 55 2%,
TEK E AN RSN, T REAEAE R A . 7 LQFP144. LQFO100. BGA100 %5 F, T W
# LDO fii NBRiA#z VDD, 233043 LDO il 1V, 1M /M i e A i, 23 o

10
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Fe3ege, (AR, Z8 PR, ZM DL A B ALIE POt 7 RGBS A 5 LORALE %
=l

B2, BB SRR A, KR S R TR, R4 E RS T
HHCR AR AR

A AR IRE I 22-2. UL A FAFas DI R E:
K 2-2. FNFRAEAFESVHERS

Symbol Description
DVSEN 1: SMPS fiifig

DVSCFG 0: SMPS JT & I LAE T =\
DVSVC[1:0] 00: SMPS #ith 1V

LDOEN 1: LDO ffif
LDOVS[2:0] 010: LDO fit 0.9V

BYPASS 0: BYPASS A ffifig

B DO it

ZAESMPS A, LDOFF A, AVoovikfit i, E ka2 FR2-2. LDO £ /#0.9V B IFH %
11 (SMPSHLHL S A1), VDDSMPS 5] Jfll b Z2ii%E % 2| Vop ek Vss L) . 18 W EBLDOAL I A R 4
PR E A HLR

& 2-2. LDO #H 0.9V HIRE,
|

VDD
—l—< VDDSMPS
C.
I " VLXSMPS
- SMPS
vFesmps  (off)
VSSSMPS
VDDLDO
LDO
VCORE (on)
2XCou2
VSS

HENZAL R AL E 77308 : DVSENAZ A0b0, DVSCFGHIDVSVCI[L:0)47 8 FIME B A
SN, SMPSP#E R4 T 28 o MRS LDOENf7 A0bl, LDONITFIRAS, 31 40.9VHLE
s, it e R I LDOVS[2:0] 47 sk % il , LDOMI LAER 5 R 48 MR DhReAR X — 2
BYPASS/7 50b0. SMPS. LDO%i Hi HE 1 75 7745 iC & 4122-3. LDO Supply ZFFHAE
i@:

11
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% 2-3.LDO Supply HFHEBMESL

Symbol Description
DVSEN 0: SMPS AMiifig
LDOEN 1: LDO fi#ifg
LDOVS[2:0] 010: LDO fijh 0.9V
BYPASS 0: BYPASS A1

B SMPS fti

A SMPSTH B, B AVootlfiti, LDOXI], HAKHMT] 5% &2-3. SMPS ££40.9V 4
TRt . Ad F SMP St H AT #5 24 B ES A R 51847 ThikE.

& 2-3. SMPS fit s 0.9V HJFEHR
|

VDDSMPS

VLXSMPS
SMPS

vFBsmps  (on)

VSSSMPS
—X] vbbLbo
- LDO
»<] vcorRE (off)

2XCout2 =
VSS

BENZALE A BB 730N : DVSENAZ N0b1, DVSCFG/z 40b1, DVSVC[1:01hzsk ffi1# %

52, SMPSEE [EFaUE 88 NI ECIRA, 3 80.9V Ik fE iy, it it i[5 fHLDOVS[2:0) 47 38 4%
i, SMPSIH LAER S RG K TIFER A —2; LDOEN{Z A0b0, LDO MK IIRA; BYPASS
£7°80b0, SMPS. LDO%iH H & ¥ 27 7 43 e B 41 #2-4. Driect SMPS Supply #FFATE
7

& 2-4. Driect SMPS Supply FERBAER
Symbol Description
DVSEN 1: SMPS fif
DVSCFG 0: SMPSTTJa I LAE T E =
LDOEN 0: LDO A f#fg
LDOVS[2:0] 010: SMPS %t 0.9V
BYPASS 0: BYPASS A1k

B SMPS Jy LDO fiti, LDO Jy 0.9V HiEs At

12
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1z SMPS I/, 7y LDO ftH, LDO JFJa, 4 Voov I flt i, HAKHIER AT &% & 2-4. SMPS
X LDO £/, LDO £/ 0.9V AHEE . Al Az sCBERT DO SRR A e i i, X
R RE R LRSS RIS I AT DIRE, A RE S DA T (17 5

& 2-4. SMPS 5y LDO fitH,, LDO fitH 0.9V HIFI,

VDDSMPS
VLXSMPS

SMPS
vEBsmps  (On)
VSSSMPS
VDDLDO

LDO
VCORE (on)
VSS

BENZA B A A E 730 : DVSEN £7°4 0b1, DVSCFG 42y 0b0, DVSVC[1:0]fz sk ffi1H
74 0b01 / 0b1X, SMPS [EEtaE#8 N IR, TAREMR @G, TERERN 1.8V, IHH
LDO fit, SMPS [ LAEM XS RGEMLTIFER N —F: LDOEN {724 Ob1, LDO HMJF/EAR
A, 9 0.9V HiJssates, fte e H LDOVS[2:0)6 3845, LDO 1 TAER R 5 RS
DR —%; BYPASS fiiy 0b0. SMPS. LDO %t HiJE i 25 77 2 ic B fn & 2-5. SMPS
supplies LDO #F77E0 EF:

% 2-5. SMPS supplies LDO #FERAE B X

Symbol Description
DVSEN 1: SMPS fiifg

DVSCFG 0: SMPS Jt /3 I LAE T
DVSVC[1:0] 01: SMPS fit 1.8V

LDOEN 1: LDO f#fE
LDOVS[2:0] 010: LDO fiti 0.9V

BYPASS 0: BYPASS A 1{fifi

B SMPS & LDO F4h#ifitH, LDO ftH 0.9V H ik

ZHi SMPS JFJH, A LDO FI4MEB s H, LDO JFiE, N Voov i fite, Eikriknl &%
A&J2-5. SMPS ¥ LDO AIsf84td, LDO #40.9V AEa . S EER TS A
5%, K SMPS #4528 R g HAth B kAT A, HES i standby J5 SMPS 571 )5 -

13
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A 2-5. SMPS 25 LDO Fa4h ik, LDO ftH 0.9V FEIFESL

VDDSMPS
X] vLxswmps
SMPS
] vFBsmps  (on)
VSSSMPS
VDDLDO
LDO
VCORE (on)
VSS

BENZ A B A A E 730 : DVSEN £7°4 0b1, DVSCFG iy Ob1, DVSVC[1:0]fz sk ffi1H
79 0b01 / Ob1X, SMPS [EEfa k& NI RS, TAEAEFEEX, T/EBEN 1.8V, JEA
LDO Aish#ifit s, SMPS (1) TAEE A RA K DI#ERE N —2; LDOEN fi24 0b1, LDO HJF
JFARAS, FEN 0.9V HiEIRAE e, (L E Rl LDOVS[2:01 ik 4z, LDO f TIE#R S R4
FURIhFERE N — 2 BYPASS fi2y 0b0. SMPS. LDO %t Hi Ik (1) 25 77 23 ic & 1012 2-6. SMPS
Supplies LDO And VDD _extern 770 E7%:

% 2-6. SMPS Supplies LDO And VDD_extern &7 ER

Symbol Description

DVSEN 1: SMPS fffg

DVSCEG 1. SMPSHRHITT A I LAE T F 2R

(standby = FUIAFFED

DVSVC[1:0] 01: SMPS fit 1.8V

LDOEN 1: LDO f#fE
LDOVS[2:0] 010: LDO fit 0.9V

BYPASS 0: BYPASS A 1{fifi

B SMPS Jy4hEBfteL, ARERALHLGIIDY 0.9V AL At il

ZHE SMPS JT i, NAMNEHERALR, AhEH kR VCORE 3114 Voov Bk, LDO %
7, BAKHEE] 5% £ 2-6. SMPS #MSfShfEH, SfFEHEE G145 0.9V BREHBR T . 1Z
A ] fd F AR LDO SN V0.9V 34t i, ] 33k — 25 BRARES F IR T, [ 45 05 A S b A e 1 e

14
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A 2-6. SMPS JRSMBALH, FREIAEF 508 0.9V IR

| vDDsSMPS
VLXSMPS
y - SMPS
<_‘DD_extern ]| VFBSMPS (on)
VSSSMPS
VDDLDO
LDO
extern < VCORE (Off)
=
VSS

BENZA B A A E 7730 : DVSEN £7°4 0b1, DVSCFG iy Ob1, DVSVC[1:0]fz sk (i1
79 0b01/0b1X, SMPS [ EF A NI RRAS, TAETERER, TAEHREN 1.8V, HNsh
TR AL, SRS T LA 0.9V HEYR IR fIEHL s LDOEN 174 0b0, LDO MKk AS ; BYPASS
f7A 0b1, 0.9V HLJEIkH VCORE 5t . SMPS. LDO %t i 5 1) A7 R it B & 2-7.
SMPS &4t ab s, S alHErE 5/ B9 0.9V B H & fr as i B % :

% 2-7. SMPS st Rt e, SMERALE SN Voov At F R ICER

Symbol Description
DVSEN 1: SMPS fifig
1: SMPS s&ffilJFj& 3¢ TAE T F EA K
DVSCFG N i
(standby = FUIAFFED
DVSVC[1:0] 01: SMPS #ith 1.8V
LDOEN 0: LDO gk
BYPASS 1: BYPASS f##¢

=z

HE:

1. #& Vessmps = 1.8V, M 2.3V <Vpp £ 3.6V;

2. HhEERFE RS VCORE, MNARIEHTE 0.873V~0.955V LLPY, HLIHAUHMAE 50mV LA
T, ZHFBREA AR

3. (i SMPS BLHLs ZMER AL FLI, PR AR 47 20 10 XU A, AT BE 25X MCU Fa e P 3 s i,
JH R AN AR S E MCU AEECKIERL T SMPS AWMt f, 75240 204
MCU f# H .

B SERRRA

ZAE R, SMPS %[, LDO S, #Mar i@t VCORE 5|18 Voov 8k HL . 7E H7 RAIAF
FdtdE B, M2x SMPS 5|5 i E WA —E . BGA176 5 LQFP176 Wifh®f 41 & SMPS
P, H SMPS #H5¢5| 5 VDDLDO 5| [zt 3 F5 s LQFP144. LQFP100 5 BGA100

BARA S SMPS ik, Hdhhe EICARICTI o PRI A A8 55 B A5 AN F) P B R I AR ]
15
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GigaDevice GD32H7xx R A H K Te

BRI 2% K 2-7. F# (BF SMPS BN K 2-8. F# (A SMPS A Wit
(SMPS ek A, VDDSMPS 5] AL T 5 Voo 2K Vss 1)

B 2-7. & (B SMPS i)

|
Voo VDDSMPS
VLXSMPS
SMPS
vresmps  (Off)
< VSSSMPS
—X] vopLDO
VCORE LDO
2XCout2
out VSS
& 2-8. FE (A SMPS i)
VCORE LDO
2XCout2
out VSS
|

S5 AR b B N B 2-9. ZEEHEC LA FAITIR, % MCU 1) Voo/Vooa HUE b FH-H
POR BI{EH AT, 7 fHE Veore FEE KT 0.85V; 24 MCU [ Voo/Vooa HLE k7% 2] PDR BIE AT,
TARIE Veore ALE KT 0.85V. RN EAFAT T T, #FHEIRIE Voo/Vooa B E KT Veore
JE.

B 2-9. FHigE LA FE

- POR theshold 'theshold
Min Ve ke at Min Ve ke at
start up 0.85V power down 0.85V

VCORE == Vcore > 085V Veore > 0.85V ===

16
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2.1.4.

N AL NG E J7 8 DVSEN fii24 0b0, DVSCFG #1 DVSVC[1:0]/1E TR,
SMPS [& ka5 8 NS FIRAS; LDOEN £ 0b0, LDO KKHIRES; BYPASS fily 0b1,
0.9V HJ5iH H VCORE 3] it H1. SMPS. LDO %t B (K25 £7 P8 0 B i 2-8. ZES &A%
A E7#:

K 2-8. FHRAFHLER

Symbol Description
DVSEN 0: SMPS A ffifig

LDOEN 0: LDO Afiifg

BYPASS 1: BYPASS f#fE

HEE:

1. FHEAE, AR f R 2] VCORE, RIARIUEF SLAME Y 0.9V, HUETEHI7E 0.873V
~0.955V LA, TEBGE S BN 15T W SR O B R 396 Bl AE 50mV BA

2. TAEESEEAT, 2F BRI BRI 2 VCORE 51N Voov HLUFE (H]
P B S MAREE R, ZH i K& IAE] 400mA B0, KT AMH AL f 23 B R . 3R
TR AN BAR A A 888 /17 KT 600mA,  HAS[FE G 1% H e 9% 33 el 75 6 2 AT iR
50mV HIER; BB HIERE 2K, 55 AR A HER [ FH A LDO .

3. EJER| PCB EZM ESR &M KHFH IR drop, 7E PCB ELZRNT, 75 &N % 4 H
ftr %] VCORE 5| i 26 1) % F% LAsk/y ESR, fRAEFESS Fr VCORE 51 JHIAR (1 H 2 i 2 M E
DN EE

4. HF FZA VCORE 5l AL S ELERAE— L. X T VCORE 3| AL 4%
g AR, TAETER U, @il — VCORE 5| stz & —Hi 100nF HZF, a1f
#HEE EHHE =/ VCORE 35|, WA RIEZ5] S HARP A VCORE 5| HIERAE —#, AFH
RIS FLAS

5. MM standby B, SEiE standby B, FICPISMEE Veore FLUE, 4
# Veore HLIR L AIR ] 2B H standby #23UR), JG3TH4M Veore TR, FHIBH standby ##
o

HR: B Eida%4a &4, e DVSEN. DVSCFG. DVSVC[1:0]. LDOEN. BYPASS /i
FAERIFEC B ST 0.9V FIEIR iR IE AL RFFAZR CERC B A i,

EE: X4 SMPS [FEfaIEA A 0.9V M4t i, J£H DVSVC[M:0)fC & T 45 iR EUE, FifiE
SMPS [ [T & i 2 4 H sy FELUE 21 0.9V HEL PR, e 0.9V FE IR ICE 5 sh i ki FR AR 3, 1 B
£ DVSVC[1:0] 0b00.

ER: SN TAESRSHAEEAR, BEESHEE T

USB HJE

GD32H7xx R FIUSBWN IR T — Mk dy, HPrr UEBIRe %548, ¥ Voosouss 5| HIiZE
15 VEIE HUSBRE BB AL YR, 40 &R-10. USB Bk S E B B AN, Bl Zfalk
%%, 4 Voossuss 5| HIEF:3.3 VELIE AUSBRLHSE (L )R, W1 &R2-11. USB B /k 25 Z B hT B
EATR

17
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2.1.5.

& 2-10. USB R KAt EH B E

Vop3ause 1, —
V, Vobsouss USB J
v Fa & #5(ON)

& 2-11. USB fa R 83 F I & R A

Voo Vobpsauss 1,
Al

—
(F51%)

HE: Y Voo 2 3V E, USB MRl USB Fa kAt A xUali % B 450 4 Vob < 3V
i, USB LA REfE A USB eIk d it Az

it

RSt EAGE W R, TR A I i 5 B B I 2

B Vool A ZE (N * 100nFl & LA+ AN T4 7uF LS, /0 — Vool EHA
/N4 TUFHZEFIGND, HAhVoo sl i#H2100nF);

B Vooal MR R GE10nF + TuFF R LA );

B Vrere 5| W] B B A0 0 B 2 Vopa,  HAEVRrere 5] X HLIEEZ10NF + 1uF gL

2

73
1o

18
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[l 2-12. GD32H7xx RFIHFEHL R BT

VBAT
100 nF

VSS

4 *\VDD
4.7 yF + 4 %100 nF
VSS

VDDA

1pF 100F VSSA

2*VCORE

VSS
2x2.2uF or 2x100nF

BGA100

VBAT
100 nF

VSS

11 *VDD
4.7 yF + 11 * 100 nF

VSS

VDDA

LR 10 nF VREFP

VSSA

2*VCORE
VSS

LQFP144

2x2.2uF or 2x100nF

VBAT
100 nF

VSS

10 * VDD
4.7 pF + 10 * 100 nF

VSS

VDDA

1uF 10nF VSSA

VREFP
10F VREFN
3*VCORE

VSS
2x2.2uF or 2x100nF

BGA176

VBAT
100 nF
VSS

5*VDD
4.7 yF +5* 100 nF
VSS

VDDA LQFP100

1 pF| 10 nF VREEP

VSSA

2*VCORE

VSS

2x2.2uF or 2x100nF

VBAT
100 nF
VSS

17*VDD
4.7 yF + 17 * 100 nF

VSS

VDDA LQFP176

1pF|10nF VREEP

VSSA

3*VCORE
VSS

2x2.2uF or 2x100nF

19
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g GD32H7xx R IITEFEIF KA
E%:
1. Frfs 8 s A SE IS A X% VDD, VDDA, VBAT. VREFP. VCORES5| I E ;
2. JTWLDORT iR, /7 T VCORERIEREAE —i2, FrfiiVDDLDOR EHAE— 2,
HAk5#2.1.375;
3. HLDOfH e, i VCOREXTGNDH: M ~2.2uF fI M % HL %% 5 24LDO 5% %, # i VCORE
X GNDZ % 4~ 100nF ) g 78 FL 2% 5
4. HMCUHLE R ATEE, B0A H By 5 XU, @80 VDD4. 7uF B2 BN AMIC T
10uF [ L2
5. BGA100: VREFPHIVDDAENBiEH:, VREFNFIVSSATE BT
6. LQFP100: VREFNFIVSSATE N HBiES:;
7. LQFP144: VREFNAIVSSAZE A %
8. LQFP176: VREFNAIVSSAZE &S
SMPS H i #7 B i1 0 &2-13. GD32H7xx F FIISMPS /5 /75 /T 25 HEFE R o TR, #e i S E
S 7#2-9. SMPS [ /% 2 /% 255 [F 25 1 7 1H
&l 2-13. GD32H7xx &%l SMPS [4&E#a k885 %t
|
V%E VDDSMPS VDDSMPS
I Cr VLXSMPS VLXSMPS
= SMPS SMPS
VFBSMPS (on) veBsmps  (off)
Coul VSSSMPS VSSSMPS
VDDLDO VDDLDO
VCORE bﬁg VamE_ et bﬁg
2xCou2 = 2XCout27]
VSS 1 VSS
R 2-9. SMPS [§ Lz k284 B SR E
B R HEFRE £
Cin VDDSMPS #MEH 2 10uF 0805
Ciit VLXSMPS #h 4 Hi %5 220pF 0603
Ritt VLXSMPS 4% HFH 50Q 0603
Coutt VFBSMPS #MZHLZ 10uF 0805
Courz VCORE 4l Hi %5 100nF/2.2uF 0603/0805
L1 VLXSMPS 4z Hi 8k 2.2uH 0806
2.1.6. B R BIRE R

GD32H7xx R B Al e AF =R AL RERAL. RERMMZHILE L. BIRR LA E

20
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fr, HIEE BN RALER 1 & i R4t .

POR / PDR ( bH [/ fHEEND) BB Voo / Vooa H7E B AR T-45 2 BE I 72 A2 B IR A7
S EMBRBIRZ AN BN B 2-14. _FH | HEHEARETEES R T A e A R
BAESZAIMKR. Veor Ron LA MBIEEE, Veor Rl WEALMBIEEE. B
HLHE Vhyst (£ 50mV.

E2-14. ¥ /| HEEMEEE

A Vop/ Voba

VPR - f g = ——

&' tRSTTEMPO

337us

|

I
A
I
I
I
I
I
I
I
I
I
VPOR [——————————f————— r-—-———-%t-———--=-""=-=-——-———————-———————
I
I
I
I
I
I
I
I
I
I
1
I
I

RE S AL (T %K)

BOR Hi #4531l Voo / Vooa 7:7E BOR_TH 24 0b11,  [A] i HE AR T3 351 55 () BOR_TH & X
(T EREL IS = A YR A AS 5 B ALBR & s AR B NE o POR/PDR (EHL [ BEHIEAD B
AL FASMPIRAS, LR ET 75 BOR_TH /&% Obll. A& 2-15. BOR BEAR R T it
H1E A BOR EA715 5 2 18] (155 £ . Veor #7~ BOR A7 BRE HL I , 1% {8 AE £ 77715 BOR_TH
HE o IR L Viyst {24 100V

E2-15. BORE B

[

b Vob/ Voba

VBOR

\

BOR A (L HLTH %)

LVD 2 REZASM Voo / Vooa i HHL & B TR AL T BRI R, 320 P L% il 2 4745 O
(PMU_CTLO) #ffy LVDT[2:0]f 347 & . LVD ilid LVDEN BEfiffifE, 1T disidsmliRas

Zifiay (PMU_CS) H11) LVDF {7 &R K R FH 2 A I, ZF &S EXTI I 16 28,
21
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FPmrLLEd A E EXTI HI2E 16 =AM R k. & 2-16. LVD BEREAR R T Voo /
Vooa it B HL AT LVD #iHE 516 &R . (LVD HHE ST EXTI 45 16 2t b TFak T IR
(= igi% EEJ:TS Vhyst{ay‘j 100mV.

& 2-16. LVD BB E

A Vop/ Voba

LVD [R{E

\

LvDfih —— [ """ T T T oo T oo oo

GD32H7xx £ 41 P4 35 HL Y5 W 425 7] LB I PDR_ONB | JAIBHAT i A eR2x ), — sl T, 2l
F#PDR_ON3| il _E$H7 ZVop.

*PDR_ONJE#:FIGNDH}, LU NIhael <42t -

WS - E A7 (POR) / i Hi & 47 (PDR)2E H 5
PN R AL (BOR)2E F 5

P AR R AT (LVD) 25 H

VearIhRE2EH, VBAT 9| I %823 Vob.

A

MCUE A7 AT DL IS B ) 27 fE #sRCU_RSTSCK (0x40021024)K I, ZarfFas R LHEE
LA ReTERRbR &AL, B AEM R, SRR E AR S, 7@ RSTRFCEHIA IR E AR,
HERER AT T IR E A B AR S AL AR, A R AE/ERCU_RSTSCK A A7 4 H A4 L H K«

2-17. RCU_RSTSCK #7%

31 30 29 28 27 28 25 24 23 22 21 20 19 18 17 16
LP | WWDGT | FWDGT | SW POR EP BOR
RSTFC RE
RSTF | RSTF | RSTF | RSTF | RSTF | RSTF | RSTF
r r r r r r r w
15 14 13 12 1 10 ] 3 7 8 5 4 3 2 1 0

IRC32K [IRC32KE
*8

5TB N

r w

MCUW SR b/ A L, U B A, RGE Akl A b ds RE & — DN AL IR
(HNERER N D #RBEH 220 20us HAR H T IR SE I o B ik i fid & AL, NRSTH I SUBCE
—ANHE (EAEN100nF).
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Glaapevvice GD32H7xx RAEEAFH K Fa e
E2-18. R E K
NRST x Filter
POWER_RST!
WWDGT_RST o St
FWDGT_RSTn | é?ﬁ%,ﬁgﬁ% > REAAL
SW_RSTn
OB_STDBY_RSTn
OB_DPSLP_RSTn
A 2-19. ISR E AL B
A A5 o7 v
10 kQ Rpy
' NRST
K qj'loo nFE
: GED '
""""""""""""""""""""""""""" GD32H7xx
HE:
1. WHES LR HFERey = 40kQ, #EIIESNE LR HEBH10kQ, PUMESHEETIAS S0 A T
1ES5 5
2. HFEIEHRAEN, TTAENRSTE AL E ESDRH — M,
3. REMCUWNAEAHPORHEES, {HHEFE AN IMNRST & AL B2 H i 5
4. WHRMCURBzhRE (HTHEHENE), G4 IMNRST 2 E, i EKMCUE L5
RN TE],  BETT b RS X
2.2. i
GD32H7xx & 51 WA 52 s IR 8 R 48, W UAREAFE NS S, EFSIERR PR, i
FEREAE
B 4350 MHzAMH R AR Z 2 (HXTAL)
B N#64 MHz RCHRZ 2% (IRC64M)
B N#i48 MHz RCHR%Z 2% (IRC48M)
B 32.768 KHz#MBKIE m AR 2 (LXTAL)
B N#32 kHz RCIR% 2% (IRC32K)
B {LIEEN HAM RCHRZ 2% (LPIRC4AM)
B PLLA4PJETTIAHXTAL. LPIRCAMELIRC64M
B PLLSSC BRI/ INEUR AR 1

23
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PLLS/INEA5 A0 Rl ] FE IS AT B AE 2
AN B SCRF BN S V)4
HXTALR & i A2

LXTALF # H5 FE 8%
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& 2-20. GD32H7xx Z 5 i &

32.768 Kz

RTCOWV[5:0]

cK_txtAL —{ 210763 N

CK_RTC

LXTAL OSC

(o RTO)

FoLK

(ree running clock)

ck_csT

(10 Cortex-M7 SysTick)

ho
2k RTCSRCIL0] CK_FWDGT  CK_DAC
z 400 MHz max ¢
IRC32K (0 FWDGT) (10 DAC) ﬂ»
Axlenable: to AXI perpherals.
0 cKsvs
- 400 MHz max
01— CK_PLLIR —AD HeLK
cKouTt CKoUTION 010 f————— CK_HXTAL AHB enable 10 AHB bus, Cortex-M7,
011 ——— cKCpLLoP SRAM. DMA, perpherals
10— CKPRCaM
101 ———— CKIRCEK
10| CcKCPLLZR cK_osPl
w0 0sPI
CKOUTISEL(Z0) Perpheral enable
boo————  cKIRCoIMDIV
oof———  CKXTAL
o oure —— A TIMERL 234562
S CrouTo of———— CKPLLOP 280,051 CK_TIMERx
) ——— CK_IRC48M (CK_APB1x1 -
cper TMER1 23,455
USBHSO 60M TIMER enable
USBHS1 60M 2,233031.5051
scsiol TIMER0.7.14.15.1
'CKOUTOSEL[2:0] 6.4041,42.43 44 400 Mz max. CK_TIMERX
(O apizns ’_D—W>
x20rx4) TIMER0,7,14,15,1
6 Mz IRCOAMDIV CK_RCSaMDIV TIMERXensble g0 0y a3 4844
IRCE4M 1248
oK AL
cKsvs AHBIAXT CK_AHBIAXI
= Prescaler = Sk APBL PCLKL
K LPIRCAM 500 Mz max A5 00 Mz max 200 Mz max pryernpoe.
K pLLOP Peipheral enable
> CK_APB2 PCLK2
400 MHz max o APB2 perpherals
450 M Ciook rD
xTAL Manior Perpheral enatle
oK APE3 eiks
200 MHz max J———»
10 APB3 perpherals
PLLSEL(L0] Peripheral enable
7]
4MHz 00| Prescaler CKAPB4 PCLK4
LPRCAM o 124816 200 MHz max
o APBA perpherals
0 Perpheral enatle
[PLLOPS G ShPRn
oK pLLoP
S REFSEL"
oK PLLOQ
K PLLOR
PLLO
ok pLue
CK_PLL1Q cre
oK PLLIR
125 ckn 8w ck et
PLL48MSEL frossnt CKIRCAeM
CKIRCHIMDIV
Perpheral enable P SKIRCHMONY oo
CK PLL2R CK4BMSEL CK_LPIRCAM CK_PERY
PLL2RDIV —{u
ROW oK Tu
Perpheral enable U ockwaa |y,
CK_ENETATX
Peripheral enable Py— PERSEL[L0]
CK_ENETARX
Perpheral cnae —| ) ———
aepry S 1o ENETX RX CK_IRCBIMDIV
CK_users_uLp! oK XA
K _useH CHITAL_gy
Perpheral enable T CK_USBHS
> .
CK_PLLUSBHSX Peripheral enable 0 USBHSX CK_LPIRCAM
PLLUSBHSXPRESEL PLLUSBHS CK_PLLOR| o0 CK_PLLOR N
A 0 usBHS OV JeL AT Y
CK_IRC48M| 480 MHz max -
10 sesiLo)
ck Lo prescaer
o K Rcasm
USBHSPSC
USBHSX48MSEL[1:0]
ckwaa | K APBG=12) [00
ckapet  foo
oK P2 o oK e o
N p— oo CK_USART ckpuzr o
10 CAN
Lo | Pepher enabie oxuaa o | peipherat enabe 10 USART
CK RceamDIV Peripheral enabl
SICIRCUMOIV fy,
K rcemo | o reevo |,
ek wrem |
cAn USARTXSEL{L:0J(x20,1.2.5)
12CXSEL[1:0](x=0.1,2,3)
oK PLLOQ
AN ckpuoo | N
ok pLue
K pLLIP
o1 LS00 LI cK_san cxeoe oo
CK_SAI2B0 o
CK PLLZP 010 = CK PLL2P ’ CK_SAIL
cK_saiB1 ckpur o
125 cKIN e 10 SAID or SAIL
fipheral enable- 128 CKIN
011 | Peripheral enabi 10 SAI2_BO or SAI2_BL 011 Peripheral enable CK PLLZR 1o | Peripheral enabie-
oK PER
oK PER
100 100 CK_SAID CK_HPDFAUDIO, CK IRCOaMDIV |
CK RSPDIE symsY)
SAIOSEL[20] Peripheral enable RSPDIFSEL(L0)
SAIZBOSEL(20) sansetzal
SAI2B1SEL[2:0]
ADCXSEL[1:0]  ADCSCK®[3:0]
ks oo
Peripheral enable
ckpog o HPDFSEL
oK exue 1000
CK PLLIR o | Peripheral enable 10 EXNC G ROEY K EFUSE 100t
Peripheral enable- to EFUSE 1010
ckper HOLKB 1401
newano| ;.00
HL?. Perpheral enable
1101
EXMCSEL[1:0]
Houal o
sowas |,
Perpheral enable
ckae2 |
CK_APB2 000
okpuog | N e okpio |,
ecpg |
o
ckpe | oK PLL2 o
ekezg |
K pLze
pscan || Peteerienadle 0 5P SKARCEAMBIY 1011 | perpheral enable osPix - Peripheral enabi
SELPREM 100
e wream | o
K PER o0, ckmxa
ckmaa o
125 oK 1o,
SPIXSEL[2:0)(x=0,1,2)
SPIXSEL[Z0J(x=34) SPISSEL2:0]

cK e
t012Cx

CK_RSPDIF
o RSPDIF

cK_ADCK
10 ADCOL2

cK_sPis
PES
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2.2.1.

Y =
*T=:

w NP

»

REFSELNLPDTSZ % i £k 847, miE#CK_PCLK45{CK_LXTAL.

CK_PER MM 4d, %I 4 A] L yCK_LPIRC64MDIV, CK_LPIRC4AME;CK_HXTAL.
CK_TPIU 4 B B i 1142 118 56 CTPIU D I 4f, 1% i % AT BL Y CK_IRC64MDIV,
CK_LPIRC4M, CK_HXTALHCK_PLLOR.

CK_RSPDIF_SYMB NRSPDIF# 5

ADCSCK AADC[A] 5 i ik 247

USBHSx 60MJUSBHSx P #PHY 60ME A i .

SMERRIE SRR G B (HXTALD

AFS0MHZ ) A1 & e it 1A IR 7 4 T 9 2R eI Bl S (L SE RS B IR b it A R S8 U 1 i A
5 FEIT IS HXTAL 51 JAIE R o A0 b (AR 3 P A/ Bl FEL FEL MY R0 D Z5TR A P A6 356 1 91R 3 oK 1

B,

& 2-21. HXTAL 415 44 B B

GD32H7xx
OSCIN oscout

3 X4
L

Crystal
C —— C,

&] 2-22. HXTAL 4 %0 e 1%

GD32H7xx
OSCIN oscour

A

W =
*T=:

NP

il 52 R NES, (55 WOSCINHI N, OSCOUTIRRFEZRE
9@?9F%ﬁ@@ﬂ%§ﬁd‘ﬂ5§%ﬁﬁ C1=CZ=2*(CLOAD'CS)’ ;H;qjCS%PCB*DMCU%[HfﬂB/‘]

AREORA, WARE N 10pF . HERF G AN ek dd R, OB AR R R R L A A 20pF /2

A, XAESNES BT LS FL A C M C2 R A 9 20pF R AT, HPCB Layoutitf & Al g i 1 4¢

i IR S| RE

Cs NPCBHUEL LMCUS| | LR £, MR IEEMCURIE, Coll/), RZBUK. fr

BL, FESEBRNAT R, 25 A B MCUBGZE T 205 ik A 5 I, W IE 95/ Sh R UG S HL 7

A5 P A B vt e e RIS R R AP i OF B IMQAL B, DA At A B 7% 5 iR

FERE: AMBA AR > A BT 7 > P AR R AR 3 4% 5

IEH AWK, 21777 Bypass, B EK & P AMK 0.7 Voo, fIKH 4K T°0.3Vop.
26



e

GigaDevice

AN109
GD32H7xx & A AF I K 45 T

2.2.2.

WIANTITBypass, XA 5 4R AR IR 225K 2 KOR BRI

7. WEIRAS 5 MCURE B 5] BRI 12 (4 78 26 7T g 2 [ 9 PCBA Ja) A1 £k 14 2 8] R ] 5 BUE £ 3
OSCOUTAHIOSCINPIA G I AE e K LA —EL. X MK PCBEL S AR EA
— 2, AT BB RS LA B R AR BUE N A REAR S, 7 A AR ZE A PAVL EE SR A
PCBHR. Xt T3 Al L WP R W IR AS ) 2 N S S i) Hei -

SRR AR IR G I B (LXTAL)

LXTALE—/Mii# 32,76 8KHZ 1 4 M & 14 BB I 4R A% B A SICIy I 4 v B 2 ik — MG
e HsoRs U A B Bl . LXTALTRZ, 2% 7T DU I 15 B 4 3= i 257 /28 (RCU_BDCTL) H1ff
LXTALEN 24 J5 2 F1 56 1 o £ 03 380 4% il &7 7 %5 RCU_BDCTL H [ LXTALSTB iz FH K 48 7=
LXTALR 4 7548 5 o 40 5 o W 27 47 #SRCU_INT o FFH B2 o T4 BE A7 LXTALSTBIE# B 1, 18
LXTALRRE LAG, 774 — A

W 5 42 1) 25 77 28 RCU_BDCTLILXTALBPS FILXTALENA B 1R LA 458 A1 38 il e 525 i A
Ko CK_LXTAL5EF|OSCI2INM AN R {5 5 — 5L,

&] 2-23. LXTAL 455 44 B 2%

GD32H7xx

OSC32IN 0OSC320UT
—X I
I|:| I
1L
Crystal
c, —— _]: C,

& 2-24. LXTAL #1380 8k e B

GD32H7xx
OSC32IN 0OSC320UT

ARSI B

E%:

1. fHHEHREAN, {55 MOSC32INMIA, OSC320UTH#EAIRAS,
KT HMERILEL LS KNI 2% AR Cy=C,=2*(CLoap-Cs), F:HCsAPCBRIMCUS] ()
FERHEZR, RIR(HIE2pF ~ 7TpF2 (A, i LASpF NS H A5 . ik AN ke, R
IR A IE10pF /2 A 1, IXREANE BT VL AC FL 25 CA R Co ML 25 B 9 10pF RIH],
H.PCB Layouth] J& A] G i/ i 5E 10T d 9= 51 A+

3. HURTCEFFIRCI2KIE MM Bhil, £ AL Vearsbs At 2 gt iy, 4Rtk MCUs i, RTC
SAF b, R LS, RTCaEE Z A T BB 4k 2L 2Rt 5 B 75 22458 FH Vear
ARTCHEHERS, RTCABREIE R tHif, RTCAUEFELXTALYE A Bh i ;
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2.2.3.

2.2.4.

4. MCUW LI BLXTALKI SR AN fE 1, s brif i e b, A BLAMA T 5t 1A LU R, 7T %
BURLXTALFBR 3N fiE 11 B v BK 21 fiE

5. IEIRAY 5 MCUR B 5 JAE L1 AE £ 7T B 2 [ 9 PCBAT Ja A £k (12 [R] PR 1] & E0E 2 #IMCU
PIA AR SR E L K EA — B XIS PCBAEL S NI BE A A L T
TR 5 P 1 ) 97 B AR BUEL N ANREAR S, 75 2P AE 2 (H DAL FC SEPR A PCBAR . % F-1X Fh
TR UL DU R E RS S0 S S P 2 -

i ehitHEE )7 (CKOUT)

GD32H7xx & 41 0] iy i AR DG I B {5 5, o] Dhidid v B I e i B 77 £ 450 (RCU_CFG2)
[1ICK_OUTOH £ il £ A7 i CKOUTOSEL g % 1% £ A [F] I BT 845 5. AHRLIIGPIO 51 A % 4
Fic B4 T BEN/O (AFIO) B x{okdhr HY 3 8 (i 845 5 . CK_OUT LI b4 H st adk it 140
i iC B 27 17 28 RCU_CFG2H f{ICKOUTI1SEL A 3852 8l -

R 2-10. BHBRETE 0 IR APIRIERE

CKOUTOSEL[2:0] PR
000 CK_IRC64MDIV
001 CK_LXTAL
010 CK_HXTAL
011 CK_PLLOP
100 CK_IRC48M
101 CK_PER
110 USBHS0 60M
111 USBHS1 60M

R 2-11. B 1 KR SHRIERE

CKOUT1SEL[2:0] iy
000 CK_SYS
001 CK_PLL1R
010 CK_HXTAL
011 CK_PLLOP
100 CK_LPIRC4M
101 CK_IRC32K
110 CK_PLL2R

WA B RCU_CFG27 745 [FICKOUTODIVAZ 5, 1 LUK CK_OUTO%r H BB (1) 4 6 4% Ll 51 43
A, kI PRIRCK_OUTOR 4 AR .

B ERCU_CFGOZF 728 ICKOUTLADIVA I, 7] LI CK_OUTL % H i b S 42 LU A5 9
B, B FEIRCK_OUTL M A% .

HXTAL B8P 5413 (CKM)

N

BB P | A 74 RCU_CTLH [IHXTALR & I AL GEAZCKMEN, HXTALT] DU g i 4 A0 I
RE. ZIRELIIIEHXTALS ZhIEIR SE S G RE, TEHXTALMEE 1L fE25 1. — H I B HXTAL
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2.2.5.

2.3.

W, HXTALKF EZh#2E1E, Pl fE 2sRCU_INTH I HXTALR e BH 2 b bR 2547 CKMIFK
B, PPAEHXTALE AR . XA HE 5] A& 1) WA Cortex®-M7 (A 1T B i - WNMIAEIE . a0
BHXTALB % (E RS EPLLOARIRS #hR, HXTALMER i 1% IRC64AM N R Gt £k HPLLO
B A Eh2E Ik . W RHXTAL E/EPLLSHIRS B0, HXTALMUEE (L6 1%PLLI: H )24k .

LXTAL B 8h 54158 (LCKM)

VB N h ) T EASRCU_BDCTLH (I LXTALRS 4 s M Ad A& AZLCKMEN, LXTALR] PLA# E
PR LIIRE . 1Z IR AUELXTALA B 1838 56 B J5 8T g o LXTAL_E PRI b s WL 28 7E B Vear L AR
WA R TR, WRAEANE32 kHZIR % 2% LA Bl # 5, T LM CPUREH K. 25,
2R FHLCKMENAL , 15 IR 8RR 132 KHZAR % 2%, T 5 CeRTCH B, BCRHUE AT 26 2 1)
B TR AR B T

HLCKMENJE B, — AN AM i — N B AEIRC32KIE TAF . 4n RLXTALK £ R~ 7E0/1F i
BRI Z120KHZ, THEESE . B R DILXTALI A& . — B I BILXTALR R, g
PERCU_INTH [LXTALRS £ B 28 h bR B ALLCKMIPE A B 17, P AELXTAL MR A . %
HEXTI 18 Wik A, T MBI Sl P2 AR AR Qe i . LXT AL 1440 ks R 40 A
GRSV ER

BB E

GD32H7xx % %1l MCU #2 fit A 7] (1) 5] F ¥, 7] @ i Arm® Cortex®-M7 1% 0 &F 17 #8

(FMC_BTADDR_MDF) [J5| Sl 5] 5 51 AN 5] Skl O/1[15: 01 T3k 8. 11 W&
2-12. 5/ EHEAHFENF2-13. 5/ EEAHEH AL, BOOT 5| B HL-FAIRAS S 1EEALIE K56 DY
ANCK_SYS(R G 80 LA THUF. FA T BT IR EN L R, Ed®RE Lha
R R G E A7 G FIBOOT I 5| i T

BOOT_ADDRO[15:0]#1BOOT_ADDRA1[15:0]Ht 41k 2 #4551 5 P 77 Hh ik Fid & 25 0x0000 0000 %]
0x9000 0000 . [a] F) AF ] Hb 4k o 5] 3 4 X 7 1 SYSCFG_USERCFGO % fF #% I
BOOT_MODE[2:0]74 H 35 Bl

£ 2-12. 5| SHEALFE

pep— B S
BOOT
5] SHuhkE Az HBOOT_ADDRO[15:0]%& X 0
5| S HbERAz: 0x0000
3| Sk =z IBOOT_ADDRI1[15:0]%E X L
5| S HbERAz: 0x0000
* 2-13. 5| FBXEHHR
BOOT_ADDRESS
SCR | SPC[7:0] | (#EBOOT_ADDRXx(x = 0,1) BOOT_MODE Ja sk
[A=0)
1 X XXXX SECURITY BOOT ROM
0 0x9000_0000 USER BOOT OSPIO
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g GD32H7xx &R ¥R H K 45 Fe
BOOT_ADDRESS
SCR |[SPC[7:0] | (¥8BOOT_ADDRXx(x = 0,1) BOOT_MODE JazhHhk
BE)
0x7000_0000 USER BOOT OSPI1
AR | 0x0800_0000~max user
o USER BOOT BOOT_ADDRESS
= flash
FoAth kit USER BOOT 0x0800_0000
0x9000_0000 USER BOOT OSPIO
0x7000_0000 USER BOOT OSPI1
0x2408_000 max RAM SRAM BOOT(RAM
BOOT_ADDRESS
shared(ITCM/DTCM/AXI) shared)
0x2400_0000 ~ max AXI SRAM BOOT(AXI
BOOT_ADDRESS
. SRAM SRAM)
TARPIR
o 0x2000_0000 SRAM BOOT(DTCM) 0x2000_0000
= | 0x0800_0000 ~ max user
LAY Hash USER BOOT BOOT_ADDRESS
as
&3S
0x0000_0000 SRAM BOOT(ITCM) 0x0000_0000
0x1FF0_0000 SYSTEM BOOT BootLoader
0x0800_0000
USER BOOT .
(BOOT Pin = 0)
oAtttk
BootLoader
SYSTEM BOOT .
(BOOT Pin = 1)
2-25. #¥ BOOT BB
BOOT
GD32H7xx
HER: MCUisfT G, WENEBOOTIRE, FARGEN G A AT ER;
2.4, BLAY AP
2.4.1. GPIO H %

GD32H7xx#x % 7] 3 #1354l /051 il (GPIO) , 43%°APAO ~ PA15, PBO~PB15, PCO
~PC15, PDO ~PD15, PEO ~ PE15, PFO ~ PF15, PGO ~ PG15, PHO ~ PH15, PJ8 ~ PJ11,

PKO ~ PK2. #% v biscse H R Seal i 4 A/t D e . BF>GPIO 14 AH 5C 142 il FTC B
PFAFEE LA LR N IR e A GPIOS] B A1 38 b W7 1 EXT IR B 16 25 77 2 42 1l A ic
#H. GPIOMMEEA LM 7 W, F2-26. ErifO HIHEA L1
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Gemteis GD32H7xx R FIEAFH J $5 e
E 2-26. tRdE 10 FIEEALEH
5 | frRfE
s [ s | g
15 _ %U?gﬁ VDD
—
% JT s R :I VDD
He
> .

1 ESD {4

Vss
B R X 1O pin

A
— T~

I IREN A
\_/SS
o VNN |
- BHAT |- N\
# |
a4
N fil %
HR:
1. 1084 N5V ZAAESVIt 52, N IE=Z X O O R 0L, VW EE T
2. 5Vt sZ 10 DB E AT s A Edm AU, vl DLERSVHL I, BC B A3 i H A

Ui, 2R IR REV L

J9IREEMCHERE, A8 F 10 D 5] B WURE A b4 Bl 2 T 4 s

4. PC13. PC14. PC15X =AMOHMIKANEE /w55, it imBe AR (3mAZLEL), FE
tgn A RS, AR EA R 2MHz (e K 38 30pF );

5. ZHPE—FrFPINMATAC E — MO AT, #i: PAO. PBO. PCOMSZHE =/~
Hor—MMOE =AM, AR =AY A e

6. JAEBVIHAZ 10, AMEiBIE Voo (SR, FTRES =28 HE fLif .

w

2.4.2. ADC H%

GD32H7xx N iR A 1 12/14407 32 UG I AR EC e di it (ADC), ADCOA 2041 i & ,
1NN ERIEE (DAC_OUTOIEIE ), ADC1H18/M4MikiEiE, 3 W HEE (b E (Vear) @
B, ZHEBERNIEE (Vrerint) FIDAC_OUTOMIE ), ADC2H17/M/MTIEIE, 44N ERiEIE
(HIBHEE (Vear) HHIE. % HERAEIE (Vrernt) PIITIREALIEGETE (Vsense) A
R E AL AR IEIE (Vsense2)) . ADCRFFIBIEYL L M7z, RFtiki)G, s Rl
DAF2 I8 AR R %o 55 B i i A RIS 55 (1 77 SUAORAAAE AR L 85 25 4745 Hh - (ADCO/14321%
e 2 74y, ADC2 6L E0i a7 48D . A L (PR ik SRAE ML T DL i 982> K § MCU I AH
RAH R AR S RE .

R ISR, ADCREINTHEIN L, 2 RFEBIR BN, vlfe2 T s 5]k
I, A8 RN FVRernt BT AR UE,  [HEAN SR A L o

BETFADCHLER RS, i EADCHINE AL TCE N/ N AECIN, W1 &R2-27. ADCRE BB g1t
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/& 2-27. ADC REH K&
ADCX¥ 4
SW
= —=]
fv” T T
- ADC V-s <
GD32H7xx
—Ue 5| [ E B E R FIPAO_C. PA1_C. PC2_CHIPC3_CH) ADCHf4 At (U1 /&R2-28. ADC
HEBEE) - Pxy_CHIPxy| Il [l BT 5C EHAHE .
&]2-28. ADCHIEMIELE
F|ADC 0\ OI QI ol
- Dggys
i 9
VoD FEBAKRSIRT
J SYSCFG_PMCFGHHJ
—>—| PxySWON{Z#) i {E
5 T Ihfh . A :| ’
VDD
J _>_|:l T
ESDf#4"
V?s Ij
: il
1/0 pin
PAO
[Q PAl
PC2
%‘ PC3
&R -HL
N fitk
EﬂADC
h GPIOx_CTLH#
CTLx [1:0]
(ERRT: 17T
2.4.3. PN S P A R

GD32H7xx %% MCU WEBEEMR T —/MNEEFE K (ADC2_CH18). — Nk i L AL ko
(ADC2_CH20) Fll—/~ LPDTS {RINFEL L i FE AL kA% o I A% Bty () o v s B O 8 4 1k
Ao ot AR U R AE R, T B4 ADC FREE—NUERIRY . RIEIE S % K Vrerp.

TR FE AL IRES (4 H P R B IR S R AE R AR AL, TS R AR AR 2 AR, R A B 2R 1
ZEESH S AAE (R ZE 45°C). NS A 1888 538 H A IR (A8 1k, A &
P DR 2 00 8 o a0 SR 5 B SR 0 R 8, S — AN o0 B U P8 A% SRR SR AR T I A i
.
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o P s P A SR

m s wN e

fic B 5 AL KA IE (ADCL_CH18) (W47 5| FRFERS 5] A ts_temp us;

Ef7 ADC_CTLL #4785 1) TSVENL {7, 13 GEiRFEALKES

BN ADC_CTL1 % {7 %81") ADCON fiz, =3 thi4hakfi & ADC %4

M ADC $f 27 A7 #% o L B v S FE AR RS B Viemperawre, FF HH R T A 25 SEBR IR

1[%'1’}%0(:) = {(V25 - Vtemperature) / Avg_SIope} + 25
Vas: R BE AL AR AE 25°C ML, MBS 25 5 Tt .
Avg_Slope: 255 A Bl AR K A FUT i 2R RS (E RS, SR TS 25 50 T -

5 P e A P T P A TR«

1.
2.
3.
4.
JiE:

Jic B 5 FE AL IR AR TE (ADC2_CH20) ({4 5| FERFERS ] M ts_temp us;

Ef7 ADC_CTLL #4785 1) TSVEN2 {7, i GEIR AL KAS

Ef7 ADC_CTL1 #F77#5 1) ADCON fiz, Bk Hohahfiik ADC #4,

M ADC %4 2 47 2 i O v B0 BE AL TR AR R Viemperawre, F1 1 T A 2T 5 HE SEBR IR

1[%'1&;(00) = {(Vtemperature — V25) / Avg_Slope} + 25
Vas: IR BE AL AR AE 25°C ML, MRMETE 225l Tt .
Avg_Slope: %5 B AR AR B 2R R IAME R, SRS S 25 Bl Tl

TR

1.

3

2 G I A RSl R, ADC2 I AP AR 5MHz;

YRS IR AL A R, /DTSy 34 ADC KA, R =AM BB N 20
I

AT DL I S SRR R ) (I 50 AT B T ks R LR A SR M P

(R IHFE IR AL B 2 (LPDTS) 1] LUK IR B 85 oA MR S5 46 5 (CLK_PTAT) BIE EL I 3,
A [P B ST PCLK B LXTAL B4

I A% SRS M BAU S ) REE A IR R oM T s Sy, o, {5 5 IFM(T) S E 7 641

kHz.

LPDTSHEER A ik T AT Eds, JLiH 805 sSURUE B S BRI OC, T 8al RA7 ke

LPDTS_DATAZFfE#% .,

UZHEBEP N PCLK I, MIEITVEAFRAE—AEEZA FM(T) A, H7E PCLK L FHEAI
N

MZEB PN LXTAL B, &S TR — A B Z A LXTAL I, FE4E FM(T) ETHE
AT B A T4
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2.4.4.

& 2-29. WETHHK

|
REF_CLK

(PCLK)
| |
| |
| |
|

|

|
Fum MUIFUIFUIFLFL'UW
|
REF_CLK
(LXTAL)

MBI N PCLKI R i E AR :
T=TO+((2xFpc x/COVAL)xSPT-100 xFREQ)/RF_CF
M b Y LXTALHR FE A R R .

T=TO+(((F_xtaL *COVAL)/(2xSPT))-(100xFREQ))/RF_CF
TO: %] 25°C;
COVAL: it [EAL AR M, HEAFME7E LPDTS_DATA FA7-de
SPT: AR AFERS ] ;
FREQ: iffi i &R (R E v TO Il & I A7 1% 7E LPDTS_SDATA /7 8% i i AiRfe, H
B ONJLH Hz;
RF_CF: B AL RE R R

USB H %

GD32H7xx & FIMCUHH A W ik USBHS#: 1, 5 R &3840L T — BUSB H B iR v 7 % .
USBHSAMY S EHURL M, M SCFREIEHNP CENL RO FISRP (1% i K
O HOTGHE . USBHSHE S T —ANWEHIUSB PHY, A DAL B A id ok mid, 3 HAFH
T BEAMBPHY o USBHSHT LLSZHRFUSB 2.0 FT & XA U AR A& 77 =X CGrasilfB 4. it
Bt . e MEE AR o B, fEUSBHSHEEIEH —/NDMAS| %4, w{E NAHB
SR FHIIEUSBHSHI R G 2 [ I B0 B 5 . X T Al & B AR, 38 SCRF L it 78 Ak
(BCD) . FIGm el (ADP) Bk 2 HIFEFE (LPM) .

USB M3 SR I ok B2 ANIS T-500ppm ., P 305 B e ] B TG 32532 B3 RE RS B, BT DA U FHUSB
THRERTAE 4130 S A B A Y S R O USBRLHL i Bl . 78 BT FE BRI, N T #27FUSBIYESD
e, USBAME BT P2 b 35 f % . USBHS/Z B4l in #2-14. USBHS /5528744
FT 7 o

£ 2-14. USBHS E 5 & #R

1/0 ¥{H E<vit iR ER
VBUS PN S 2 EL R s XL P& PHY {5
DM PNy ZEME 5 LR LB PHY {5
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1/0 30 3t iR "R
DP CPNEiTh ZEME T R+ D XN PHY {8
ID LD USB iRJl: e di i sl O LA PHY 1

ULPI_D[7:0] KPR ULPI #¥E2k A ULPI PHY f#
ULPI_NXT LT ULPI TME 54 HhER ULPI PHY 18
ULPI_DIR TN ULPI 7714 AhEB ULPI PHY i
ULPI_STP i ULPI {51k HES ULPI PHY 1
ULPI_CLK LTI ULPI 4 AhEB ULPI PHY i

USBHS & — AR A PHY, AR A PHY O3RNSR /5 18 A A
WA R R4, DL HE4 HNP FI SRP (1) OTG Pirilt. _Edrok Nz bl L84 e N
H4E PHY A ES, JF H USBHS Al R4 M ATALEN (FHL. B OTG =) MR
ITE IS A PHY FISAGEB R = B & 2-30. Pl & A FEENBEAIR.

OTG M &R~ KW £ 2-31. OTG B FEH W FHFEA T PHY ZF 7 B AN

& 2-30. FEEHRREER T EZRTRE

VDD

USBHS
GpPI0  —

SVt (1F
FHUE T D

VBUS K— — — — — ‘L - = J VBUS

USBHSX_DM
Shield
R % C

USBHSx_DP
##: R=1MQ, C=4700pF.

2-31. OTG X FEH IR AR PHY B REE

VDD

T

USBHS
GPIO — SVt 5

=}
<

2958
o
g/v asn

GND

10128Uu0d

VBUS VBUS

USBHSx_DM DM %

(2]
USBHSX_DP op S g
D ID 30
o Q
GND GND 2 O
L ez
GND — 5
Shield =

R % C

##: R=1MQ, C =4700pF.
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2.5.

USBHS Jy#hi PHY $24E 7 —/~ ULPI 2 1 40 S 7% Z243 F USBHS #5858 il = 3 USB WA,
HE2 M5 ZE— A ULPIPHY . 54 4ME ULPI PHY, USBHS SCHFmEDE BN &, th
SCRERT SO AR IR AT PHY iR T Al A4S ULPI PHY &R K &
2-32. [E/HS} 35 ULPI PHY HEEr B R

& 2-32. i 4M5E ULPI PHY S REE

VDD

USBHS
SV L L
lidle A e
UDLP_D[7:0] /
ULPI_DIR o VUG
ULPI_NXT c
ULPI PHY DM P}
ULPI_STP e o W
S5 Z
ULPI_CLK D 235
8 =
GND GND '_'o:%
GND — 5
Shield =-
R %C
GND
PEH KT

GD32H7xx & FILEAT AL 2 Ab R IS0 N DA &, - AE A8 B BB AR AEAT A L R Ty <
125°C. AN HLE AT 2% (ANO60 GD32MC U FE R & FEF /). (AN166 GD32H7xx 241
PR BT ), B RRAIE AT e AR A =R RS R DR T B RS
ifef (HCLK, PCLK1FIPCLK2), ¢ AR Ad 40 v (1) i) b 85 3 Ji ik PMU_CTL3 % A7 #% 11
LDOVS[2:0]f7 At B LDO it Hi [, LDOVS[2:0] A A 7E PLLA AR AE 5 4 RE L & .

Ib4h, GD32H7xx R4 H =PRI FERL o] DLSC B AR I ThAE, SN e MEIRAI, IR FE AR
BRRE WL Hh DR AR 12 Standby RFHLEE N, AR ThFEAR = 75 22 10 e i) (1) 122 i
K. MStandby bt =i o] i@ it WKUP 5| LT e e, $E115NWKUPS] I, R Jo 75 Be B
XN GPIO, UL EPMU_CSZH 174 BLIWUPENXAZ BN AT o X W WKUP R 5 1 22 H 1% %
T &2-33. #EZStandby S FEHeAE 5] B H 25 B i T

& 2-33. #:3E Standby MR EE 5] fA L BB

PAO/PA2/

VDD

( x PB2/PC6/
ﬁm kQ
GND

Wakeup

PC13

VR 1A UTE A B BT T BEE R, WKUPZE Vool QA5 Hf fiBHE, AT RE I INARSM 1 Th ke
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2.6.

TR B

GD32H7xx #41 X FEITAGH ik #: 11 5SWD 4 1, BUIASCRFSWDHE: M, wf LLid it efusefz
MURJTAGHE X, If H 3 FFsecure JTAG, {HJ & Joik[mliB #|SWDHE, HikZ% (AN111
GD32H7xxI M- A T8 FE ). JTAGE: LIbRiE 20510, HASHRE S8, SWDHE: IIARHEN
e, Hr2ifE5H0.

R Eh)E, WS DO LR N hEa, He

PA15: JTDIA itk

PA14: JTCK /SWCLKN T Hif#ist;
PA13: JTMS / SWDIOy itk
PB4: NJTRST W Lfifis;

PB3: JTDONi# = fiak.

£ 2-15. JTAG FHIFARED 4L

#HTRe GPIO %% 0
JTMS PA13
JTCK PA14
JTDI PA15
JTDO PB3

NJTRST PB4

& 2-34. 3 JTAG B SH Wit

VDD

JTMS

JTCK

JTDI

JTDO

NJTRST

RESET

GND

10 kQ
JTAGH GD32H7xx

o)
21

D

ER: BA0E, e DO LR R, Horh

PA13: SWDIOXN FHit=;
PA14: SWCLKN TFH#ER.
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* 2-16. SWD F#iARZEO 4/

% FThee GPIO ¥ 0
SWDIO PA13
SWCLK PA14

& 2-35. ## SWD #& 2%t

A LT LA 20T AR s SWD N #i il (5 A T Se bk, 198 N #OR ot TP ag

P w DN PR

VDD

SWDIO

SWCLK

RESET

GND

SWDH

10 kQ

@
Z1
O

GD32H7xx

YR HSWDH /MBS LK, HIF15 ecmbL;
HIUSWDIO. SWCLKHIGNDH F 3 &5 4k ;
TESWD AR (S 52X 1 &1 )L +pF /N L2

SWDWR(E 54T =105 A100 Q ~ 1 kQHLFH .
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B 2-36. GD32H7xx ##5% JR ¥ E ¥ it

2% R K ¥t

GigaDevice

2.7.

. . {voD_Mcu VDD_MCU
oNg GND GND oND owp | GND GND
=| = = = = | = = o
RS
R 1 aaal GD32HTS9IMKG o
b i S 1l A 1 2 S o = R = o o e b R o 5 NRST
mo b BOOT VDD_MCU
D 88 888383 83383 88883 848 8338 83 28888
e moc o ¢29%%c 2%%o L22%c £%o 2285 L9 28529
PALC P3| R
v v PORON  —jvop_mcu
AT N5 o
v
PAd
A5 6| pac
A6 R
g PAG
AT N6
—= PAT
AEBIE
PAS
A9 D13 | pag
AI0_cia | Py ano|
TGO 75 DM CIs
e Bh—5i OTGO Hs DM cwr
or 82 oreo s op
AL B3 { pas3 ammsiswolo PCl4_ OSCER2 IN
RIS AL PALTCKISWCLK w0 | 28_R212 330 P60 Lol = & " e
Pe0 [The—rers 30 P61 s CF4025M00012
90 PBO
Bl it 50V/10pF
52 PB2
= PBIATDO/TRACESWO! VDD_McU
PBAINTRST He—ter T
& PBS PG G121t .
= e SRR SR SN VR R R O v S ;
BT mmw (<3 [as — pei— C50 c1 c2 c3 ca Cs s cr c8 co c10 Oﬂo :mﬂ wnamm//\\_u_u%v Zm._.
e PBS PG10 xm WS» TuE moﬁn 1, mcsa 1, m?a AU, moia AU, mcso E%So EW\?E Eﬁsu E%Sc Eﬁsc 1 Other Cap near pin
omvm POLL B roi =
E: 2 PB10 pG12 (D8 —F2Y =
BIL P B7 PGl
- PBIL PG13 D
TPeiz 15 | fory cerdl a1
P615 15 D7 _Relb 330 PGI5
oTG1 A5 DM K15 | B3 po1s (7 Ral8 30 FOLS
SR By OTG1 Hs DM N 0 < SOV L soviwF
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4.
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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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