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ARM Cortex-M4 32bit MCU+FPU, 250DMIPS, upto512KB Flash, 192KB SRAM, USBFS (Device/Host),
4Timers, ADC, PGA, 14 MilfsH:M

ARMv7-M 2284 32bit Cortex-M4 CPU, %%,
FPU. MPU, ¥ SIMD #£4 ] DSP, K&
CoreSight #r #E ¥ i 8 o0 « & s LAE F 40
200MHz, Flash 1138 5.0 S0 O0-wait #2744
1% ) 250DMIPS 8f 680Coremarks {3z & 14 fE
N B

—  HK 512KByte [#] Flash memory, SZ#FZ24s
TRAP B o ™!

— %K 192KByte ff] SRAM, {135 32KByte ¥
200MHz )83 15 A =3 RAM, 4KByte
Retention RAM

R, IR, EALEEE

—  RGHJE (Vee): 1.8-3.6V

— 6 AMNMSLET R AN B AP IR (4-
24MHz), #MHEIFIR (32.768kHz), W
# RC(16/20MHz), P #iHHi# RC(8MHz),
PHICIE RC (32kHz), WEE WDT % RC

(10kHz)
- B E®BEEA (POR), K HLE KT {7
(LVDR), i 1AL (PDR) ZEN 14 Fb
FALIR, BAEALIEA SR EAL
IKDIFEIZAT

—  AMEThEE AT LA ST 5 R T

—  ZPMKThFERL: Sleep, Stop, Powerdown
B

—  Run UM Sleep 0T SRR R g K
AR IR [ () 1) 4

—  f5HLIh#E: Stop B typ.90uA@25°C, Power
down X HMEZE 1.8uA@25°C

—  Power down #IX R, FFr 16 i Mg,
TR INFE RTC T./E, 4KByte SRAM f#
S EAET

— {EPLBRE MR, Stop HEFMREE A IRE 2us,
Power down #& =M il fz B2 20us

AMEIBAT SR R G PR CPU AL 3 f i

— 8 IEIEXFHL DMAC

—  USBFS % DMAC

HC32D391 Z51 % T/ Revl.3

B H B0 (DCU)
RN FAEA B AR (AOS)

o PERE LA,
1 MfS7 12bit 2.5MSPS ADC
— 1A ATgRFERE R BOREE (PGA)
- 1M BREAERSE (0TS
® Timer

3 4™ 16bit i Timer (TimerA)
1 /™ 16bit F=Al Timer ( Timer0)

® K254 GPIO

CPU &V M, K 100MHz it
5 K 23 4™ 5V-tolerant IO

® K 14 MfEREN

2 12C, 3CFF SMBus 71X

3/~ USART, 3Z#F1SO7816-3 #ril

34~ SPI

44128, WEHM PLL SRS ISR AR
i3

1 4> QSPI, ¥ 200Mbps f=E Vil (XIP)
1 /N USB2.0FS, P & PHY, ¥ ¥ Device/Host

® Nt ThRE

AES/HASH/TRNG

EIREYIW

QFN32 (4X4mm) 0.55mm
QFN32 (4X4mm) 0.75mm

*1: KT Flash ZEIRY REIENEHIRIEAIE 155 HH

FE.
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4 Latch-up FFE oo,
IR AR AR BERS 6] ...
IO FFSHFE oo
i AR oo,
IO A E v,
USART AC I JF oo,
128 HLAHFME s
12C HLAHFME o
SPI HLAHFYE o,
USB Full-Speed HAFRH ...
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K 3-16
K 3-17
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128 MAEZRIF 7 (PRIlips T) woocveceeeeeeeeeeeceeseeeeee e
128 ERERIFF (Philips BRI oo
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1

@i/ (Overview)

HC32D391FEUA #7412 T ARM® Cortex®-M4 32-bit RISC CPU, i /& L {E 4%
200MHz [ PERE MCU. Cortex-M4 WAZSEM 1 % riig5 .50 (FPU) 1 DSP, SEILH
W R AREH, SCRETA ARM SO FEHOCE A AR 2 A HEE 288, SRR DSP 48
A4, WA T MPU #.t, [FREI DMAC % MPU #JT, {REE RS E1THI %4
L

HC32D391FEUA RAER | &k v EAEifas, BFEHR K 512KB | Flash, K 192KB
) SRAM. £ER T Flash V7 [aJiE .0, SEIL CPU 7E Flash LRSS F 4T . #il
T ZRH [ SO RF 2 AN 2R LRI U R AR R 0SNG, R mns AT HERE . MR TN aTE
CPU, DMA, USB % H DMA 5. [REZF RSN, SCHRrAMRAEHRIL IS, EAFARZH
ANFAAE Ffil ke, T DU 25 BRI CPU F 38 55 AL B 47 4

HC32D391FEUA RAIER | 8 KM DIRE. B45 1 NALHY) 12bit 2.5MSPS ADC, 1
AN ST PGA, 3 /> 16bit i i} Timer (TimerA) SZFffix K 24 % Duty 2377 % PWM
i, 8 ANHRATE(E#EIID (12C/UART/SPD, 1/~ QSPI #:11, 4 /N 12S SZFF5 40 PLL,
1 > USB FS Controller 7 /1 I FS PHY 3Z#F Device/Host.

HC32D391FEUA K558 s EVuE (1.8-3.6V), TEiRZIEHE (-40-85C) FI&FELY
FERE 20 Run B2 x0AN Sleep #2x0 T A] 468 5y A (< 200MH2) « =i B (< 168MHz)
AR EAR I (<8MHz) o SCRARIIFER A PROEMLEE, STOP FLAMLER iR 2 2us,
Power Down UM iE & P2 20us.

L i VA

HC32D391FEUA R34t 32pin 1Y QFN H2, & F T 48 QUi R b 45 45t o
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1.1 ESapin

HC32D391FEUA

EXRFFF

CPU{iLEE
32: 32bit

e
D: & itiT |

CPUZEHE!
3: Cortex-M4

4 g€ 1H Al AL
9: FEARBY

Theelfic 1R 5145
1. Bic &6

5| B2

F: 32Pin
FLASHE &
E: 512KB
ESESESG
U: QFN

IMRRESCHE
A: -40-85°C
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FOSC £A%:54

HUADA SEMICONDUCTOR

12 HSHEExtHE

HC32D391 #F1%#HEF Mt Revl.3

RS
iR
HC32D391FEUA-QFN32TR HC32D391FEUA-TFN32TR
Flash Memory (KB) 512
71 %L 32
GPIO%k 25
5V Tolerant GPIO%\ 23
ESET QFN32 (4X4mm) 0.55mm QFN32 (4X4mm) 0.75mm
PR (A -40 ~ 85°C
FEL YR B Y 1.8~3.6V
OTP (Byte) 960
SRAM (KB) 192
DMA 2unit * 4ch
AR 1 H EIRQ * 13vec + NMI * 1ch
UART 3ch (2)
Communcation
SPI 3ch (3)
Interfaces
o - 12C 2ch (2)
(FH5HeR
A S 4ch (3)
Nehi /DT o
SPI Ich (6
10%0 Q
USB-FS Ich (2)
Timer0 lunit
TimerA 3unit
Timers WDT Ich
SWDT Ich
RTC Ich
12bit ADC lunit, 3ch
Analog PGA Ich
OTS x/
AES128 x/
HASH (SHA256) x/
TRNG v
A LR (FCMD N
A s HL A ThRE (PVD) N
- SWD
PR
JTAG
x£1-1 S TReXT R
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HUADA SEMICONDUCTOR

1.3 IThaetER

JTAG/SWD y N Flash Embedded Flash
IBUSK V) <: Cache :> Up to 512KB
ARM | = IDBUY N
Cortex-M4 | T ggud ¥ %
U | ¢ N K———)] srawH G2k
— Y N <:> SRAM1 (64KB)
= o |} Y SRAMZ (64KB)
DMA2 |5 (G A 5 [K———) sram3 (28kB)
USB_DMA % S Z Ret SRAM (4KB)
2
B —>__INTC HRC
= N K= KEYSCAN MRC
g KCOIE Bl __svsc LRC
=
T £ k=] cri0 MOSC
=~ <— DCU SOSC
PLL
) AES POR/LVD
<:> 5 plc=| sHA2s6
~ I
S > =@ CRC
QsPl K2 2T <::> S —
=@ S USB_FS
N — Controller

{

TimerA_1_k=>{  K——)) ) |<=|__RiC
TimerA 2 K=> — AHB-APB Bridge <> WKTM
TimerA_3 <= <:> <:> <> OTS
ADC 1 |=>
D >
2| | %l T 1 | A Dac
Imer
NE: =B PGA_ [<=>|'s | | = |<=p[ swDT
gs||= TRNG  [<=>| @ S <= FCM
2|5 <> usaArT 3 =
T||S S| [T |<={ 1ect
e S| |7 e 12c2
S le=]  spL3 = =
USART 1 k=>
USART 2 k=>
SPIL1  Kk=>
Pl 2 k=

K o1-1 ThREHER
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1.4 ThEEfiSr

141 CPU

HC32D391FEUA RFERK T T — R A 7 ARM® Cortex®-M4 with FPU 32bit %
faifg 4 CPU, Sl V&I /D IhFEARI N, BRAL HL (0 i) ds 501 RE AR ) o i s B fig

VAR

Fr FEREERET LA KIEH ARM® Cortex®-M4 with FPU H A 1148 4%

K ,CPU 3 FF DSP $84, 1] LASCIH =1 38005 5 Ab B iz AN 52 4 B9 . B SUFE 2 FPU(Floating
Point Unit) .70 0] DL 210, MNP K .

1.4.2 BERZEH (BUS)

TRGH 32 (L2 JE AHB SRR, T SEILPAR EHLS LA PN LA B
EHLEL

Cortex-M4F 1% CPUI &2k, CPUD &4, CPUS &2k
A4 DMA 1 5%k, R4 DMA 2 B4k
USB DMA /a4

MAHLE LR

Flash ICODE s &

Flash DCODE s 25

Flash MCODE /& 25 (% CPU LA At AL 15 17 Flash [0 28)
SRAMH /= 2k (SRAMH 32kB)

SRAMA =2E(SRAM1 64KB)

SRAMB & 2k(SRAM2 64KB, SRAM3 28KB, Ret SRAM 4KB)
APB1 4N 28(EMB/Timers/SPI/USART/12S)

APB2 ANt 28 (Timers/SPI/USART/I2S)

APB3 4L 2E(ADC/PGA/TRNG)

APB4 4 B 2R(FCM/WDT/ OTS/RTC/WKTM/I12C)

AHBI1 #M5 28 (KEYSCAN/INTC/DCU/GPIO/SYSC)

AHB3 428 (AES/HASH/CRC/USB FS)

AHBS5 #MA s 2R (QSPI)
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R SRR, B DASEEL LR R B ML LR BRI R VT ) .
1.4.3 BAFEH (RMU)

OHBCE T 14 MR AT R,

+ EHEAI(POR)

* NRST 5| S Z(NRST)

« RIEHEALL (BOR)

o AIgEEE LRI 1 ZAL (PVDIR)
o AlgmAE A 2 AL (PVD2R)
« BIMEAL (WDTR)

o EHEIMELL (SWDTR)

o 5 HLMEE 5 A7 (PDRST)

o BAEALI(SRST)

* MPU %5 E 17 (MPUR)

* RAM #HEK L E A (RAMPR)

* RAMECC Ef(RAMECCR)

o I8 2 AL(CKFER)

o HMEERIRY % 5 H 1F IR 2 AL(XTALER)

1.4.4 BH&P#EEH] (CMU)

IRl BT HE T — RIVIR M Eh D) Ee, G4 — /M EEIRG A, — MBI
ARG A, PN PLL B, — /A lmid kg 48, — W id kg #, — Ak
W% e, —A SWDT & HWHIREIRG 2, IR snes, ek i A b 4%
FL

I g2 ) B TR B AL IR B AT B T A (FCMD o IR B A5 00 B2 L B Aol S0 66 4 I o
X 5E o GRS B AT WAL AE o £ HH R E Y R IR A A B AT

AHB. APB Al Cortex-M4 I £S5 5 RGEIS 5, RGEIS B RIUE T IEHE 6 AN I i

1) MRz 4y (XTAL)

2) HMEMIRIHE R @ (XTAL32)
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3) MPLL Bf%f (MPLL)

4) WEEERGEH (HRC)

5) Wil #ER%a (MRC)

6) WHEMKIHEIRZ & (LRC)

F Y B R B RIS AT IR B AT DLIL 2] 200MHz. SWDT A B (8. SWDT % H
PR IE R % %% (SWDTLRC). SEifHF 4 (RTC) fi F AN AR IR 3% 28 51 P B E IR
e E I Bl . USB-FS [¥) 48MHz W4, 12S il {5 I #n] Lk £ R4S 4, MPLL,
UPLL fE Y g

ST AF AR, RS I AT DLSRST RG], DARRAICTI#E .

1.4.5 BEJEFEH] (PWC)

LA ) 5% P SRAR LR 1 24 HLURTE 2 A IS AT B URMIR DO RE A 0 1 Bl gl | 1)
oo KON, FYEAS ) 8% R I REAR B (PWC) . FRLIR ARG I B G (PVD) A4 A«

SR IAEHEE(VCC) N 1.8V 2] 3.6V, HIEIATI#(LDO)N VDD #fl1 VDDR #{itH,
VDDR i JE i JE % (RLDO){E f5 % 3 > VDDR 3t B o o 138 i ThE 4% 1) 12 #5(PWC)
fROE T EE . E ., HOE =T, BERR . 45 AR B S = RIS D RE AR
FEL V5 FEL S A B s (PVD) R fiE T E B A7(POR). 5 H & A7Z(PDR). KJEE A7 (BOR). AJ
SRR R AT L(PVDL). AT 4mf2 B R AL 2(PVD2)% H)6E, H A POR. PDR. BOR it
Rl VCC HE, #EHIS R ZAIEhE. PVDL BN VCC R, R4S 25 77 4% 82 0
AP GBS Pl . PVD2 JEIEN VCC H RS A NAI F R, AR 25 17 3%
e AR AL B

VDDR X5 750 F 72\ fst AR S5 AT LU ik RLDO ERF FEJR , LR IIESE R B B H(RTC) .
M S N B (WK TM) REBS 4R 2801, fR%F 4KB [{KIh#E SRAM(Ret-SRAM) % . #
PUBTHLAC % T & AL S, 32 T B RE.

1.4.6 ¥R E (ICG)

O E ARG, R £l FLASH Hilik 0x00000400H~0x0000041FH ( H:
0x00000408~0x0000041F AT fd ThREH L, i% 24byte Huhik 75 EF 7 5E 4 1 LLEARAIE S
FEMEIER) EEER IR BV B A48, P R ZE ARl Fk FLASH FHIX 0 2k
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B HIIa AL B 21728
1.4.7 A FLASH 0 (EFM)

FLASH #11i@3if AHB 1-CODE F D-CODE %f FLASH #4717, A%} FLASH 474
P2, BEERANIRERERAE, T 4R 2 TR G2 A7 AL s A RS AT
F BRI

» #¢z K 512KByte FLASH % f]

I-CODE *.£% 16Byte THEUH

* [-CODE #1 D-CODE &4 I [)L 5 64 12247 (1Kbyte)

o 2t 960Bbyte — X P AE X 5, (OTP)

o SCRHMRDIFESARAE

o SRS A IIRE

o SRR AR REEEInET

*1: KT Flash 224 (R4 SR INE 1) B ARG, E &R & D

1.4.8 WE SRAM (SRAM)

AFE A A 4KB LR R FF SRAM (Ret SRAM) Al 188KB % 4 SRAM
(SRAMH/SRAM1/ SRAM2/SRAM3 ).,

SRAM A&, P (16 A1) Bia (3240 Vill. S5 #EA/ELL CPU AT,
A NS ]

Ret SRAM ] 7E Power down £ T Hfit 4KB 4508 R FF 23 6]

SRAM3 i H ECC &% (Error Checking and Correcting), ECC K36 N —4e —h5, HPAT
PAAYIE—fr4l iz, WEpifrsin; SRAMH/SRAMI/SRAM2/Ret SRAM i 5 3 11 5

(Even-parity check), &7 ida1 A — MR KA .
1.4.9 #H 10 (GPIO)

GPIO F B
o FrLF
o SCRRHMESR, FRUmf AR
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HUAD

cccccccccccccc

SCRFE, o, ARBUIREE A

SCREAM RN

SCHE 1O pin JAIATHRER FH, B4 VO pin 5% 16 M[IEBIZHIIRE, ¥ 10 &
% 64 A ThRE ATk

&N 1/O pin A ST G FE

FA VO pin 7] LU FE 2 N DRERIN A 20 CRSCRE 2 AN D Re R 6 20

1.4.10 H¥rE#H] (INTC)

HbriEflEs (INTC) HIZhRe NIEREF W H ARG RIE WA S NVIC, M WFI;
YENFSN, Wl WFE o 338 A Wr 4405 SR AE AR Sh B X CORIRASE A (R =D
IR 254 AN B NMI A1 EIRQ A W dHi DhRE s 4t A W % H Wi/ A e 6 1)

fE.
F B
1) NVIC H & SEprfid A F e & 2505 275 - FH ChEHE Cortex™-M4F 1 16

2)
3)

4)
5)
6)
7)

AR AT ), AN rv Bk 1] B T DR o BT 30E % 2 A7 2 A 0T L PR A1 1 T SR SR
B RT R NVIC HIEH Y], 1§27 (ARM Cortex™-M4F £ RZ2% T M)
HEE S B FHRIEE 8 B B MR Wi HIE.

YRR R 16 MATmARIR e (fEH T 4 AP iR 220

ANTT BRI PR B NMIE EE AT BE R WrIR LA AL, AT DS B 2 Fh R G
WA SRAE AN AT BE R T, B A S SR D S SL R R B, Rk, E
BrEbilt a7 4%

MC % 13 AN IR Il

ML B 2 PN R TR RE R, BAiE S p i g R T 551K .

& 32 ANERAF A T A K

b7 T IR R G PR HR A SR A3 I E AR

1.4.11 88 (KEYSCAN)

KEYSCAN BEHSCRFERLAT S99, [FAIAMES b TRQ 41 vl DASEHL R s WU ThEE,
RATBASCRE 131 IR
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1.4.12 FERy T (MPU)

MPU ] DAFEBEST 76k 28 (0 fRd, S8 PR A2 8L DT 1), AT LR R RS e 4k
AP E T PN EHL MPU BRI — AN TP 1) MPU #JC0.

H - ARM MPU $24it CPU Xf 4= 4G Hhotik 2 [ (1 17 [ A PR 2 1

DMA MPU (DMPU) #2fit DMA 1/DMA 2/USB FS DMA X} 4=#f 4G Huht 25 8] (325
Vi A PRS0 AR b R AR VT IR R, R LA B MPU B/ E oA/ e 2t i/ A ] Bt
i T/ A

IP MPU 2 fit A4 U SN o 22 45 TP 122 4 5% TP 5 il KPR 341

1.4.13 DMA ¥E#]2¢ (DMA)

DMA H T-{EA7fifi s A4 D R 2 AL 8, BEREAE CPU A2 55 HL N Sl

FEAH RS B], AP AN S D REAS R 2 R) DA K A Bl Tl REASE B 2 ) (1 i 2 4o

* DMA EZMA7F CPU H2k, 4% AMBA AHB-Lite & £8P0 3U1% %

o JH 8 NMHSIIEIE (DMA 1 Al DMA 2 % 4 NMliiE), n] USRS #/EARF ) DMA
e

o CBRANIEIE 1Y 3 B SRS AT 1 kR R B 2 A AR L B

o BRIE RN R

o HEPuR/N AL AEIE, B 1024 R

o AR FTICE Y 8bit, 16bit B 32bit

o T DABCHE &% 65535 KAk

o VRHLHEAD HARHbbE AT DS E O E B, B, B, IR EUR E R R ki

o RIAE 3 Bhh, Bubdmse b, RS moh T, AR SRR b S
CARC B /e 75 5f . HehHutimoe i, s TS i mt, MR e BATREA
fih 5 Ty e A FE SR 1) fid 8 s N

o WRREHUERIIAL, AT SIS SRAE 2 B

o SCRPAMSE il Aom i E

o AV RIS AT B HE AR S RS DLRAR DI #E
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1.4.14 BEEFHIR (ADC)

12 iz ADC & — R FHIZ @i 77 AU  Fedds . ERoRIIA 3 M4 Al
18, A LA AT S RRIME T XSl IE A DR R A S N A AT IR
AR, FA AT DGEHAT B, BRI . SCREOT R R Il T AT
4 2 YR M 2 AT T 1 . ADC BEHULS B T ThRe, ST e 6 €l
T PR A 8 FBEAT MR, Al 2 15t FH P 1 R 1R
ADC B
o mERE

— AIACE 12 A2, 10 SLF1 8 ALy

— JHAE B PCLK4 F1 A/D #4505 B ADCLK P86 LY AT 8 4«

e PCLK4: ADCLK=1: 1, 2: 1, 4: 1, 8 1, 1: 2, 1: 4
* ADCLK Wik 5 R4 # HCLK 81 PLL, MK PCLK4 5 ADCLK i
PSR AN B[ 2 9 PLL,  HARFREEDY 1. 1, R IE oL

— 2.5MSPS (PCLK4=ADCLK=60MHz, 12 fi7, Xt 11 F#)

— S IEIE KL I R Ak ST G P

— B TE TR P AT A

— HE A A PTG B A x5 7

— EEEZ IR DR

— BAUE T, Mo R

— RAE AT LK ADC BB SE A5 1R
o BN TE

— R 3 ANHMEE R

— I AEEHE R
o HHITURKIF

— B E IR

— JATLANEIR A R R e T 46
o B

- 2MERFA) AL B, AR ETRE AN EE N ETE

0
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— FHI A B

— T A S

— XUFHIEHE, 75 A. BMOLIEBEAURIE, T4 B MRS E T A
o TS HEAAE S
3 A 33345 R b I EOCA_INT A1ZE4f EOCA_EVENT

41 B AH 45 il EOCB_INT A1Zif+ EOCB_EVENT

FEAE T A8 IE e P W CHCMP INT A1Zi4f CHCMP_EVENT, &4 bty
SEQCMP_INT A5 SEQCMP_EVENT

— B 4 NFEA4T)E 3 DMA

1.4.15 REERES (OTS)

1.4.16

1.4.17

1.4.18

OTS " LAEREUE v WA HIREE , DASZRE RGERI T S . 18 A B A ik A
ZhEE, OTS fRft—H SREMKNE T &, EidiHE AKX LI AR HE.

B ER2$ (TimerA)

A ER 2 A (TimerA) Z—NEA 16 M35 &K 8 i PWM iy th (1 & iy 2% o
T BN 2 SRR = A NS U PR RS S, FTAE LSRR PWM B SCREERIFIRID
R PO 5 A7 38 SRR AT TN BE . AR RBIF7 B 3 NG TimerA, K
AT S 24 % PWM Hirth

B2 (Timer0)

B E 4% 0 (Timer0) /& — AR ASEILRID T | 572D A Al T 2N EEACE I 4%
SER AR A S 2 ANIEIE, AT AETHEOH R A LU DL RO S A o i SR AT DAl A A I,
FIAE NS R ) eSS o AS RS by #4381 A FLITH TimerO.

SERFEFSF (RTC)

SEIF IR (RTC) 22 —ANLL BCD A% AU ARAF IS RS B THEES . 10\ 00 4E 2 99 4
() () BAR H It [A] . SZHF 12/24 /NETFRRES ], AR H 0 140 B 3k 58 H 2028 29
(). 30 #1131 H.
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1.4.19 FITHATTHE (WDT)

1.4.20

1.4.21

1.4.22

1.4.23

I HEERA A, — AR TN By F A RC (WDTCLK:10KHz) #)% H]
AR (SWDT), o5 —F 2 THEUN 81l PCLK4 B8 A [ 1@ (WDT).
BHETVRAAEHE T2 16 Ay ih s, FR I i T oM 084S v 3 0 32
06 2% P 3o RGP IO FH R 15 8 T R 3 A7 7 2 R e B

PIANE T ISR B D D Re o AR THEOTF A T R Tl ol X T8, o 2800 A T 7 H XTI
AR, TR G

HEATIEEED (USART)

AFE R ATIEE O (USART) 3 MG, HATIEE R OB (USART) fig
% R H 5 AN A AT W THHE AT s A USART SCHFIEH 7 A8 B A7 045 2
(UART) BEP[EDEER D, FEE-RIED (ISO/ECT816-3). SCHFH il fif T 45 45 F
(CTS/RTS #:4E) ,Z A3 ARAE .

FEREBEBEELE (120)

ARPE IS E R R AL (12C) 2 MAIG. 12C FITEREEHI28A0 12C AT B2 2 TR
B, Rt R INRE, ATLIEHIITA 12C M. Pk, SiRbRvERE . R
AR

BATAMEED (SPD)

AP PEE 3 AV AT MR SPL, SCRF Rl AL R AT DA, S
SR BEAT HE A . T AT AR 5 AT =2/ ULk, WL ML B R 5 v Bl 1
H.

PR B ITHMEEED (QSPI)

PU2E 0B AT /M2 10 (QSPD) A& — Mt sl s, FEH M%7 SPI &2 1)
AT ROM #HAT(5 . HoAr G = EA A £ 1TINAE, 517 EEPROM LL K H4T FeRAM.
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FDSC XL SR

1.424 EEBANEEHEELE (12S)

12S (Inter IC Sound Bus), £ EFMEL, LT 1T EMR %2 H KL
Pttt A MAEE 4 A 128, BA U RHE.

i F T
B . AL LR L
o SRS I ST
SRR . G K 1632 1

o M[MEALEBIEKE: 16/24/32 L
o KIEFEALINF: MSB FF4f

P o S AIYRFELRME TR AES, AT LIRS I 1 S SRR SR
o WHERREAIE 192k, 96k, 48k, 44.1k, 32k, 22.05k, 16k, 8k
o 0% HH IR BhIBh ABRBN AR AT G, HEER [ A 256%Fs(Fs N SR FEATR)

SCHF12S B e 128 Philips ¥t
o MSB XI5 hnifi
o LSB X} FFhnifk

e PCM FriE
s gz o P 2 TR, 32 ALBERIH NS FIFO 22X 35
i R o T[N ES 12SCLK(UPLLR/UPLLQ/UPLLP/MPLLR/MPLLQ/MPLLP); 7] H
12S_EXCK 5| Jil_E 4RI i it
1l o ARG DX A R0 ()38 B 45 e ) AR ) 7 A e B

o BEIRR UK A A ik R B 7 e
o BEUCRIKI OO T S A KRR, Bk F
o RGEHRIX B E R U5 RIER, RI% T

o REBARIKI O S AR R, Rk

1.4.25 USB2.0 &# B (USB FS)

A= USB2.0 A (USBFS) 1| AMen, WEF E4E PHY. USBFS £&—
FOUA o (DRD)4% il 35, RIS SCREMMLIIRERI EHLIhBE . EHUER T, USBFS LFf4
AR A, AN A SR 2 UK 75 -

ARFE I PE R USB FS BEAE NS A AT K i% SOF 4 i ml MU s #0531 SOF
4> BN AT BAP= A SOF 4.

1.4.26 NP EEESR (CPM)

I b #ERE R (CPM) L35 AES IR S A PESY, HASH %45 5H ik, TRNG
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HBEHIEOR A 88 = AT

AES 03 B3 b 3025 0 b v P 5O I 2% A 5 b, T DASEEN 128 A7 B K B
HiZHAREIEH

HASH %485 k& SHA-2 A ) SHA-256 (Secure Hash Algorithm), &3 [H
FAMERT A S KA E FhrfE “FIPS PUB 180-37, A LUK AL 2764 AL
B 256 A 1 R L H

TRNG HBEHIEUR 4 35 2 DL SR UL 7 g SE A I BEATLBOR A2 2%, S0t o4bit BENLEL.

1.4.27 B HHEEITT (DCU)

115 . yo(Data Computing Unit) & — DN AEBIT CPU ] B A PR AR
A DCU BIuEA 3 MR, BEI T 2 MNEGR PN L RN, AR 1
ELECThAE . AP=FhHEE 4 > DCU #Jt, &ASHocafhor s ik 8 5 Thhe.

1.4.28 CRC & #6 (CRC)

AFHL CRC 57238 M\ ISO/IEC13239 )52 X, 43 HIK A 32 A7 A1 16 £ CRC. CRC32
FIAERZ AN X2HX2+XB+X2+X 0+ X 124+ X 4 X104 X8+ X T+ X5+ X4+ X2+ X+1., CRC16
A R 2 T X+ X 124X+,
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FDSC XL SR

2 5|HECE &IhEE (Pinouts)

21 SIHEER

QFN32
N
~
(&) —
~
o [&=)
= |
%2] =
[5\] m —
~ O — &)
(&) << ~ =
I = o v
= = | |
n — =]
N o o a o
~ [5\] [=) N = a = =
[&=) M~ = ~ [ - =
o N o = =
™ [ - I . 0 Al
— N — Lo < [ae] — —
| & ju [an] [an] [an] jan] << <<
mininininininin
N — (=] [op] [ee] o~ © Lo
(22 (a2 ™ N N N N N
PC14/XTAL32_OUT 1 24| |VCC
PC15/XTAL32_IN| |2 o 23 PA13/JTMS_SWDIO Grl
PHO/XTAL IN 3 22 PA12/USBFS DP Grl
PH1/XTAL_OUT 4 21 PA11/USBFS_DM_Grl
NRST 5 20 PA8 Grl
AVSS/VREFL 6 19 PB15 Gr2
AVCC/VREFH 7 18 PB14 Gr2
PAO/ADCT_TNO Gr1[ |8 17[ ]pB13 Gr2
(=] — [a\] [ag] <t Lo ©
[*2) — — — — — — —
L:J L:J L:J LRJ L:J L;J LCJ LZJ
~ ~ ~ ~ [P o ~
&) &) &) &) [aD) = - (&)
ﬁ“‘ O\‘ C\]‘ O‘ 5 C\]‘
= = [aa] — = —
— — [a W jan] [aal
| | [as) aly
N N
S D
a a
< <<
~ |
< —
<< [=a]
2B [a W)

HC32D391 #F1%#HEF Mt Revl.3

K 2-1 5 ARcE

Page 25 of 91



I..

EXESHE

HUADA SEMICONDUCTOR

22 FIHThRER

en | pi EIROIW Func0 Funcl Func2 Func3 Func4 Func5 Funcé Func? Func8 Func9 Funcl0 Funcll Funcl2 Funcl3 Funcl4 Funcl5 Func16~31 Func32~63
in
Q Analog Q JTAG/SWD USART/SPI/ Communicati
32 Name KUP GPO other - - TIMA TIMA - KEY USBFS/I12S - - - EVNTPT EVENTOUT | -
QSPI on Funcs
31 PH2 EIRQ2 GPO FCMREF 12S3_EXCK EVENTOUT Func_Grp2
32 |pPci13 EIRQ13 GPO RTC_OUT 12S3_MCK EVNTP313 Func_Grp2
XTAL32,
1 PC14 ~ | EIRQ14 GPO EVNTP314
ouT
XTAL32_1
2 PC15 N ~ | EIRQ15 GPO EVNTP315
3 PHO XTAL_IN | EIRQO GPO
XTAL_O
4 PH1 - EIRQ1 GPO
uT
5 NRST
6 AVSS/
VREFL
. AvCC
IVREFH
ADCI_IN | EIRQO/W TIMA_2_PW
8 PAO - GPO - SPI1_SS1 EVNTP100 EVENTOUT Func_Grpl
0 KUP0_0 M1
ADC1_IN TIMA 3_PW
9 PA4 s - EIRQ4 GPO M - USART2_CK | KEYOUTO 1251_EXCK EVNTP104 EVENTOUT Func_Grpl
ADCL_IN | EIRQL/W TIMA_1_PW | TIMA_3_PW
10 PB1 GPO QSPI_QSSN 1252_EXCK EVNTP201 EVENTOUT Func_Grpl
9 KUPO_1 M7 M4
PVD2EXI | EIRQ2/W TIMA_1_PW
11 PB2 GPO VCOUT123 QSPI_QSIO3 1252_MCK EVNTP202 EVENTOUT Func_Grpl
NP KUP0_2 M8
TIMA 2 _PW
12 PB10 EIRQ10 GPO M3 T QSPI_QSI02 12S3_EXCK EVNTP210 EVENTOUT Func_Grp2
13 | VvcAP_1
14 | VSs
15 |vCC
TIMA_1_PW
16 PB12 EIRQ12 GPO VCOUT1 Ms - QSPI_QSIO1 1283_MCK EVNTP212 EVENTOUT Func_Grp2
TIMA_1_PW
17 PB13 EIRQ13 GPO VCOUT2 Ms - QSPI_QSIO0 EVNTP213 EVENTOUT Func_Grp2
TIMA_1_PW
18 PB14 EIRQ14 GPO VCOUT3 M6 - QSPI_QSCK EVNTP214 EVENTOUT Func_Grp2
TIMA_1_PW
19 PB15 EIRQ15 GPO RTC_OUT M7 T USART3_CK EVNTP215 EVENTOUT Func_Grp2
EIRQ8/W TIMA_1_PW
20 PA8 KUP2 0 GPO MCO_1 M1 USART1_CK USBFS_SOF EVNTP108 EVENTOUT Func_Grpl
EIRQ11/ TIMA 1 PW
21 PALL GPO USBFS_DM EVNTP111 EVENTOUT Func_Grpl
WKUP2_3 M4
EIRQ12/
22 PA12 GPO USBFS_DP EVNTP112 EVENTOUT Func_Grpl
WKUP3_0
EIRQL3/ | JTMS_SWDI TIMA 2 PW
23 PA13 GPO SPI2_SS1 EVNTP113 EVENTOUT Func_Grpl
WKUP3_1 | O M5
24 VCC

HC32D391 A5 F M Revl.3
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I..

EXESHE

HUADA SEMICONDUCTOR

OFN | i EIRQ/W FuncO Funcl Func2 Func3 Func4 Func5 Func6 Func7 Func8 Func9 Func10 Funcll Func12 Func13 Funcl4 Func15 Func16~31 Func32~63
in
Analog JTAG/SWD USART/SPI/ Communicati
32 Name KUP GPO other - TIMA TIMA - KEY USBFS/12S EVNTPT EVENTOUT
QSPI on Funcs

EIRQ14/ JTCK_SwCL TIMA_2_PW

25 PAl4 GPO - SPI2_SS2 12S1_EXCK EVNTP114 EVENTOUT Func_Grpl
WKUP3_2 | K M6
EIRQ15/ TIMA_2_PW

26 PA15 JTDI GPO - SPI2_SS3 1281_MCK EVNTP115 EVENTOUT Func_Grpl
WKUP3_3 Ml
EIRQ3/W | JTDO_TRAC TIMA 2_PW

27 PB3 GPO FCMREF - EVNTP203 EVENTOUT Func_Grp2
KUP0_3 ESWO M2
EIRQ4/W TIMA_3_PW

28 PB4 NJTRST GPO - EVNTP204 EVENTOUT Func_Grp2
KUP1_0 Ml
EIRQ5/W TIMA_3_PW

29 PBS GPO - 1254_EXCK EVNTP205 EVENTOUT Func_Grp2
KUP1_1 M2 - -

30 PB11/MD NMI EVNTP211

T

% 2-1

ST fE

— FFr, B 2045 FEF Func32~63 ThEEIEFE, Func32~63 FE NEATIREIIEE (A7 USART, SPI, 12C, 12S), Zr R

2H Func_Grpl, Func_Grp2. H4IES% R 2-2.
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FDSCEXESH

Func32 Func33 Func34 Func35 Func36 Func37 Func38 Func39 Func40 Func4l Func42 Func43 Func44 Func45 Func46 Func47
Func_Grp USARTL_ USARTL_ USART1_R USART1_C USART2_ USART2_ USART2_R USART2_C SPI1_MO SPI1_MIS SPI1_SC SPI2_MO SPI2_MIS SPI2_SC
SPI1_SS0 SPI2_SS0
1 X RX TS TS ™ RX TS TS Sl o K SI o K
Func_Grp | USART3_ USART3_ USART3_R USART3_C SPI3_MO SPI3_MIS SPI3_SC
SPI3_SS0
2 X RX TS TS Sl o K
Func48 Func49 Func50 Func51 Func52 Func53 Func54 Func55 Func56 Func57 Func58 Func59 Func60 Func61 Func62 Func63
Func_Grp 1252_SDI
12C1_SDA 12C1_SCL 12C2_SDA 12C2_SCL 12S1_SD 12S1_SDIN 12S1_WS 12S1_CK 12S2_SD 1252_WS 1252_CK
1 N
Func_Grp 1254_SDI
12S3_SD 12S3_SDIN 12S3_WS 12S3_CK 12S4_SD 12S4_WS 1254_CK
2 N

% 2-2 Func32~63 %
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FDSC XL SR

p Bits Pin Count
ort
Package Grou
P 15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 Total

QFN32 PortA o . o o o:0:i- - 0 =-::=-.=-0:.- - -"0 8 25

PortB O 0:0:i0:0 O - - - - 0.0 O O O - 11

PortC 0O | 0| O [N EEE N N DR R N R N N 3

PortH - - - -/ - - - - - - - - - 00 O 3

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
* 23 MEOEE

Port b Friss IXZNRE S 5V i & HiE
PortA PAO,PA4,PAS Y XEF &, H = R *

PA11~PA15

PAll, PA12 B& XFF &, AN
PortB PB1~PB5, Y XEF &, H = R *

PB12~PB15

PB11 XRF - - CFF WL H
PortC PC13~PC15 HE HRE &, H R *
PortH PHO~PH2 HE HRE &, H SCRF

* 2-4 EHATIREIK
F:

— AR RERS, i A\ LR ANS R T VREFH/AVCC.

HC32D391 Z51 % T/ Revl.3
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FDSC XL SR

2.3 S|HThEE LA

el Thae# /0 | ¥tHA
Power VCC I FLE
VSS I R V5
VCAP_1 10 N
AVCC/ VREFH | B RIS
AVSS/ VREFL | R R Y 225 HL
System NRST I S5, AR
MD I B
PVD PVD2EXINP | PVD2 #h i A\ F L
Clock XTAL_IN | BN I R v A4 11
XTAL_OUT 0
XTAL32_IN I AR (32K) IR % A4
XTAL32_OUT 0
MCO_1 o P FE IS el L
GPIO GPIOxy (x= A~C,H, y=0~15) 10 | @M At
EVENTOUT | EVENTOUT o] Cortex-M4 CPU H4:4i th
EIRQ EIRQx (x=0~15) I A J5F 710 v
WKUPX_y (x,y=0~3) I PowerDown 34 M M BT
NMI | AT BE i A1 & e
Event Port EVNTPxy (x=1~4, y=0~15) 10 | w5 A\ fi i D Re
Key KEYOUTO 0 KEYSCAN i 55
JTAG/SWD JTCK_SWCLK | FEL R 1
JTMS_SWDIO 10
JTDO_TRACESWO 0
JTDI |
NJTRST |
FCM FCMREF | IS B A T D0 P 0 FeS R A I Bl i A
RTC RTCOUT 0] 1Hz IR
TimerA TIMA_X_PWMy (y=1~8) 0 AR Ak R N B PWM i 145 L
USARTX USARTX_TX 10 | KixHds
(x=1~3) USARTX_RX 10 | el
USARTX_CK 10 | iE{EH 8D
USARTX_RTS 0 WRKIEES

HC32D391 Z51 % T/ Revl.3
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FDSCEXESH

USARTX_CTS I ERRIEES

SPIx SPIx_MISO 10 | EHN NGy EcHs A 5|

(x=1~3) SPIx_MOSI 10 | FHuHH/ M ENERE 45 51

SPIx_SCK 10 | f&¥amtsh
SPIx_SS0 10 | AWLIESS NS 51
SPIx_SS1~3 0 ML B 5 | R

QSPI QSPI_QSI00~3 10 | ¥uEs
QSPI_QSCK o) R
QSPI_QSSN 0 ML

12Cx 12Cx_SCL [o] g

(x=1~2) 12Cx_SDA 10 | %z

12Sx 12Sx_SD 10 | H17HdE

(x=1~4) 125x_SDIN | AT AT B N
12Sx_WS 10 | Fi&EFHF
12Sx_CK 10 | HATH Bl
12Sx_EXCK I A IR
12Sx_MCK o] g

USBFS USBFS_DM IO | USBFS i E4-i% PHY D-{5 5
USBFS_DP IO | USBFS Ji E4=i% PHY D+z 5
USBFS_VBUS [ USBFS VBUS {55
USBFS_ID [ USBFS ID {55
USBFS_SOF o] USBFS SOF fikffi 5 5
USBFS_DRVVBUS 0 USBFS VBUS IKsh Al {55

ADC ADC1_INX (x=0,4,9) I ADC1 FhHBE 4046 A i 1]

HC32D391 Z51 % T/ Revl.3
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FDSC XL SR

24 5BV

5142 45 A 1 BA
vCcC MR, 3% 1.8V~3.6V HiJE, JFatins VSS 5L (S 0/
VSS R, £ oV
VCAP_1 WiZHLE, iS5 VSS 5l igy, URENZHEE (2% iU
AVCC B HIR, ARSIt d, 825 VCCHIFHE (S35 B

AME ISR, 1 5 VCC HE %

AVSS/VREFL B R/ S 2 s, 25 AVSS MIEHE (S5 B55
AN R R, 165 VSS fH

VREFH ADC1, ADC2 KBS HHIE, AT AVCC 1L
AMEH ADC I, &5 AVCC #id
PB11/MD BEEN, [ AR . A (NRST) fi#lk (MK HTAR g B
I, A A AE E Sy T HEFR R (4.7KQ) ] VCC (EhD)
NRST A5, AR AMERI RS VCC (b
Pxy, x=A~C,H, WG FERNThRERT SN A EGE I 5V, FPEBOUNET, BEf A
y=0~15 T VREFH/AVCC

AEHR RS, sEEEEE VCC (EHD) IVSS (R

* 2-6 5| LA U
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3 HA4SHE (EC
31 SHHFM

FES AT, BT AR VSS AR
3.1.1 B/AMERBKME

BRARREI UL, T AR I R IMEAN B K AELAE SR IR A IR L L 3t H vl M
AN BB ORUE B R I PR AE

3.1.2 MAE
FRAEER Ui B, SLAIERERRAE TA =25 °C. VCC =3.3V 2 Tt et mlg ek
TR M5 21

3.1.3 BLAIERLR

BRARAE MR, 75 BT S L R R, S
3.1.4 HBHEE

B 3-1 i) sl 7T S| S50 78k 1
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FDSC XL SR

3.15 S| ABE

B 3-1 D s 1 EaAF 5 I R i s il 7k

MCU pin [ IMCU pin

T ()

3-1 SIS () SMABENE (D
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FDSC XL SR

3.1.6 HEHFZE
| s
o | wamites |
| | RERAM(4KB) |
™ VDDRIH
r——-—_ === - '|
PN 25} :
GPIOs [ ] w | 1o !
— i e BLiics :
% wiEmn g |
| (CPU. #z4h |I
‘ |
| VCAP_1 | | YERIRAM) |
J_ LI | |
1 x0.1uFak | |
1 x0.22uF I I
VCC |
j——a— WES e :
2 x<100nF+ I I
1 x4.7uF [ ! Flash I
T VS5 Fj—- >/ |
L - = |
> Bl
RCs...
> PLLs...
AVCC/VREFHl_
[ —
10nF+ R
10UF+0.1uF AbC
S
PGA
-
AVSSNREFLl
K 32 HETE

1. 4.7uF BWEHEEWIESE VCC 5z —.
2. AVSS=VSS.

3. FANEPEXT (0 VCC/VSS, AVCC/AVSS...) WZiEFH FiR (e s b E i s 240, XL s
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FDSC XL SR

VAR EFITSET PCB NHEIMNE XTI, DB LRASAF IR TAE . ARk 2R
& PCB JUSFEMUAR ., 1X ] RE SEEMF TIEARIER
S VCAP_I/VCAP 2 EIAT M AW T : 1D FIFAELE VCAP_1 il VCAP_2 &I
Jr BENERIATLUER 0.047uF B 0.1uF A AR 0.094uF B 0.2uF). 20 Hf
VCAP 1 BRI A, LV 0.1uF 33 0.22uF 2. Mbd AR A BT, A% oL T
R R ELS VCAP_I/VCAP 2 L. —J71fl, B/ VCAP_1/VCAP_2 S5 BERES 46K 7
FENFIE), AN s SRARCH R R BE s 55— THT, UK VCAP_I/VCAP 2 B EREKTTH
I 5, L A4 (B R 1 FE AR MR (EMIC) o P PT RAARL S P HE 2 P T 2R 9 ) Sk P 1) 20K
RFREE BN A . & A VCAP_1/VCAP 2 S5 8E4415 PWR_PWRC3.PDTS fif
FIRAEAHULEL . VCAP_1/VCAP_2 WS E N 0.2uF B0 0.22uF I, FEEFAF BB
ATHi % PWR_PWRC3.PDTS fi&E % . VCAP_1/VCAP_2 [l 458N 0.094uF 503 0.1uF I, 7
FLAEHE N5 20 2 BRI £ PWR_PWRC3.PDTS o7 B {7 .
R AR R PR I IR A F SR B VCAP_T (8 VCAP_1/VCAP_2) 5IHISEIif), H

FHE Cext 4R R SRR E VEZR A E . FLZ¥ME Cext Al ESR ZORUIT

s

%

A

Cext

AR LA (1 LA

0.047uF / 0.1pF / 0.22uF

ESR

AR LR (1S5 2 R L FHESR

<03 Q

# 3-1 VCAP 1/VCAP 2 TAE%AfF

HC32D391 #F1%#HEF Mt Revl.3
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FDSC XL SR

3.1.7 HRFEENE

ICC
VCC
O

AVCC

33 HLLHAEIN R &R
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FDSC XL SR

32 #EXNBRAHEHE

RN L EAT IR 3-2 HERHE. R 3-3  HREEMRE 3-4  gEtEH

B IR i KAUE(E, AT RE 2 Bas AR AR .

XEHE R BUEN ST, HAE

WRAG B IR L85 T OIREIE W o WM TARAE B K BUE A A N W RE 2 RE A &1 1 7]
FEPE.
Zine) e BR/ME BRME Hfr
Vee-Vss | AMEBEHIERE (B Avec., vee) @ -0.3 4.0
SV 5| L 4\ B @ Vss—0.3 VCC+4.0(5:K5.8V)
Vi PA11/USBFS_DMAHIPA12/USBFS_DP5| il I Y
i Vss—0.3 4.0
Vispmsmwy | 1 HLBCHE LU (A ARAY) W% 33.5 B/
#* 32 HERRHE
1. fERVIEEN, B ERE (VCC. AVCC) it (VSS. AVSS) 5l il Z5idk £45% 4 31 1
FHIEER
2. IURZGEMNE Vin IR ARFRRAEABRERNFEE, 20K 3-3.
s W H >IN Hfr
Zlvee RAPTH VCCx HIELRIE R G O 240
Zlvss WA VSSx HMIZ R BT R O -240
Ivce RAEA VCCx ML R i) @ 100
Ivss RS VSSx MBI R O -100
FER VO AR 51 R 4 R LR 40 m
" (B VO Rl BT h i 40
FITAT VO Az 51 A0 b fR o HL R 120
o it /O Rz 51 L rry i bz b v -120
*® 33 HIERHE
1. ERVIEEA, B ERE (VCC. AVCC) Al (VSS. AVSS) 5| v 25k 44 5% 12 51

HC32D391 #F1%#HEF Mt Revl.3
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FDSC XL SR

HC32D391 #F1%#HEF Mt Revl.3

s TIiH BUE LR VA
Tsta AR YE R 55 #| +125 °C
T; RRGER 125 °C

X 3-4 Bk
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FDSC XL SR

33 ILiE%ME
3.3.1 BRHIIESME

i) B &M B/ME | EIE | Bk | PR
frcrx NEE AHB I £h 42 i A £ 0 - 200 MHz
PWRC2.DVS=00
PWRC2.DDAS=1111
A 0 - 168
PWRC2.DVS=11
PWRC2.DDAS=1111
R AR 2 0 - 8
PWRC2.DVS=10
PWRC2.DDAS=1000
Ve b TAE R - 1.8 - 3.6 \Ys
Vavec®? P, TAF B - 1.8 - 3.6
Vin SV B 5| BN | 2V<VCC<3.6V -0.3 - 5.5
EO
B VCC<2V 0.3 - 5.2
PA11/USBFS_DM 0.3 - Veet0.3
PA12/USBFS_DP
EAN RPN E A
T ZE IR Ja -40 - 125 °C

1 &/ RIE

® 35 EHITAEEMT

2. #{77E VREFH 3I1H, MWG%E FR%HE: Vace-Vien <12 V.

3. BMIHELRIFER T Vect0.3, %A kN b/ 4 fa B

HC32D391 #F1%#HEF Mt Revl.3
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FDSC XL SR

332 Lk / BN IT/ERM

TA AR — M LAES A

s 23 B/ ME BME iR 75
VCC Lt a)EE % 20 20000

tvec us/V
VCC T I a3 2 20 20000

HC32D391 #F1%#HEF Mt Revl.3

* 3-6 LH/ BN TIESM
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FOSC £A%:54

HUADA SEMICONDUCTOR

3.3.3 B AL JREE R R

Ziine) ¥ 4 B/ IME | L AUE | B fE [Bhr
ICG1.BOR_LEV[1:0]=00 1.88 | 1.99 | 2.09 | V
ICG1.BOR_LEV [1:0]=01 1.99 | 209 | 220 | V
i ey A
ICG1.BOR_LEV[1:0]=10 | 2.09 | 220 | 230 | V
ICG1.BOR_LEV [1:0]=11 230 | 240 | 251 | V
VBor BOR 1) i H
ICG1.BOR_LEV[1:0]=00 1.80 | 1.90 | 2.00 | V
A ICG1.BOR_LEV [1:0]=01 190 | 2.00 | 2.10 | V
I R ICG1.BOR LEV[1:0]=10 | 2.00 | 2.10 | 220 | V
ICG1.BOR_LEV [1:0]=11 220 | 230 | 240 | V
PVDILVL[2:0]=000 199 | 209 | 220 | V
PVDILVL[2:0]=001 209 | 220 | 230 | V
PVDILVL[2:0]=010 230 | 240 | 251 | V
PVDILVL[2:0]=011 254 | 267 | 279 | V
i A
PVDILVL[2:0]=100 265 | 277 | 290 | V
PVDILVL[2:0]=101 275 | 2.88 | 3.00 | V
PVDILVL[2:0]=110 285 | 298 | 3.11 | V
PVDILVL[2:0]=111 296 | 3.08 | 321 | V
Vevpr  |PVDILII L E®
PVDI1LVL[2:0]=000 190 | 2.00 | 2.10 | V
PVDILVL[2:0]=001 200 | 210 | 220 | V
PVDILVL[2:0]=010 220 | 230 | 240 | V
A PVDILVL[2:0]=011 243 | 255 | 267 | V
R IR =X PVDILVL[2:0]=100 253 | 265 | 277 |V
PVDILVL[2:0]=101 263 | 275 | 287 | V
PVDILVL[2:0]=110 273 | 285 | 297 | V
PVDILVL[2:0]=111 283 | 295 | 307 | V

HC32D391 #F1%#HEF Mt Revl.3
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I..

EXESHE

HUADA SEMICONDUCTOR

HC32D391 #F1%#HEF Mt Revl.3

5 2 4 B/ME | S AUE | B fE [BAL
PVD2LVL[2:0]=000 2.09 | 220 | 230 | V
PVD2LVL[2:0]=001 230 | 240 | 251 | V
PVD2LVL[2:0]=010 254 | 267 | 279 | V
PVD2LVL[2:0]=011 2,65 | 277 | 290 | V
T ey A
PVD2LVL[2:0]=100 275 | 2.88 | 3.00 | V
PVD2LVL[2:0]=101 285 | 298 | 3.11 | V
PVD2LVL[2:0]=110 296 | 3.08 | 321 | V
PVD2LVL[2:0]=111? 105 | 1.15 | 125 | V
Vevpz  |PVD2W I O
PVD2LVL[2:0]=000 2.00 | 2.10 | 220 | V
PVD2LVL[2:0]=001 220 | 230 | 240 | V
PVD2LVL[2:0]=010 243 | 255 | 267 | V
A PVD2LVL[2:0]=011 253 | 265 | 277 | V
I PVD2LVL[2:0]=100 263 | 275 | 287 | V
PVD2LVL[2:0]=101 273 | 285 | 297 | V
PVD2LVL[2:0]=110" 283 | 295 | 3.07 | V
PVD2LVL[2:0]=111? 1.00 | 1.10 | 120 | V
Vpwhyst  [PVD1,2(#5E#E® - 100 - |mv
FHHFVPOR 1.60 | 1.68 | 1.76 | V
Veor'D | b H /A FL R AT B
T FE#VPDR 156 | 164 | 1.72 | V
Vporhyst |POR 1B - 40 - |mVv
2% b A YR
Irush 7 FEL IR (POR B M 5 - 100 | 150 |mA
GBI
Taest  |NRSTE A FAR 58 & 500 - - | ns
Tripr P #0852 A7 I ] 140 | 160 | 200 | us
Trstrao | b HUEALARER T R] - 2500 | 3000 | us
£ 3-7 SRR G HURE
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FDSC XL SR

1 &AL

2. PVD2LVDL[2:0] = 111 i}, LLECHLEIZ PVD2EXINP % BIfKI 4N HLE f

3. PVD1 W L2 VCC HL & FFER M i 78 PVD2LVL[2:0]1i% B 111 B PVD2 il B & 2
PVDEXINP HiJ& F &I AW, 76 PVD2LVD[2:0]1#% B A 111 ZAMHIMER PVD2 Wil 2 VCC
PR T AR T £ M 00 P

4. PVDI1,2 iR 2 VCC EFHI M L5 VCC T BB F s 00 Hh s P 224
VCC EFABIH PVDI W H H=Vpvd1+Vpvdhyst;

VCC EFABIH PVD2 W HL H=Vpvd2+Vpvdhyst.
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3.3.4 LR

AR Z AN SHCRIR R, R ass TAERE . HEREE . V0 51 M. 281
BAFRCE . TAEMER, VO FIMIFCHEER . BIPE G4 A 8 LGS T AR %
B 33 HHREN R B T IR R R . AR TR S AT B
(Y FEL AL T AR (0 7 S8 = 4R N I8 — B8 AT 7E FLASH R RAS 15 H
HARFAF T
1) B VO SIERE TR, VCC 3 VSS FANESME  (ThE0.
2) AL B AR R ficLk=200MHz,
A fiuck=168MHz/120MHz/24MHz FHEBAKH X fick=8MHz/1MHz.
3) IhEEMEIEAr oA IEW TAEA ICC_RUNARHRFE S ICC_SLEEP, & 1E4% 30 ICC_STP,
FHALR ICC_PD LL & Dhrystone T{E# = ICC_DHRYSTONE.
4)  HMAEET BN ON/OFF 12 2% B AR Lt I It H
5) AR ficlk=200MHz, EEMEI fucik=168MHz/120MHz F PLL 4T 5 IR

==

F[ARY)
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EXESHE

HUADA SEMICONDUCTOR

Ta = bR
50 Parameter Symbol X1 Unit
°C) | Min | Typ® | Max®
ARETE | fack= while(1), A5 L #1OFF -40 - 16 - mA
ICC RUN
B 200MHz while(1), AR #1ON -40 - 29 - mA
CACHE OFF -40 - 17 - mA
ICC_DHRYSTONE
CACHE ON -40 - 19 - mA
AU B OFF -40 - 11 - mA
ICC_SLEEP
LAY £ ON -40 - 24 - mA
while(1), ZAEHL #1OFF 25 - 16 - mA
ICC_RUN
while(1), & U £ ON 25 - 29 - mA
CACHE OFF 25 - 17 - mA
ICC_DHRYSTONE
CACHE ON 25 - 19 - mA
SR BHOFF 25 - 11 - mA
ICC_SLEEP
SRR ON 25 - 24 - mA
while(1), ZAEHLT £1OFF 85 - - 22 mA
ICC_RUN
while(1), A HLT £1ON 85 - - 35 mA
CACHE OFF 85 - - 22 mA
ICC_DHRYSTONE
CACHE ON 85 - - 25 mA
S REHU B OFF 85 - - 17 mA
ICC_SLEEP
AAEERIETON 85 - - 30 mA
while(1), A £ OFF 105 - - 25 mA
ICC_RUN
while(1), 2 £1ON 105 - - 39 mA
CACHE OFF 105 - - 24 mA
ICC_DHRYSTONE
CACHE ON 105 - - 29 mA
R OFF 105 - - 21 mA
ICC_SLEEP
EERETON 105 - - 34 mA
* 3-8 e T FE
1. Typ HE%M Vec=3.3V

2.

Max HLE 25 Voe=1.8~3.6V

HC32D391 #F1%#HEF Mt Revl.3
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I..

EXESHE

HUADA SEMICONDUCTOR

Ta = bR
3 | Parameter Symbol X1 Unit
°C) | Min | Typ® [ Max®
i | fuck= while(1), A5 HL £1OFF -40 - 13 - mA
ICC RUN
B 168MHz while(1), &AL #1ON -40 - 23 - mA
CACHE OFF -40 - 14 - mA
ICC_DHRYSTONE
CACHE ON -40 - 15 - mA
AR OFF -40 - 9 - mA
ICC_SLEEP
A REHU BHON -40 - 19 - mA
while(1), & U £ OFF 25 - 13 - mA
ICC_RUN
while(1), & U £7ON 25 - 23 - mA
CACHE OFF 25 - 14 - mA
ICC_DHRYSTONE
CACHE ON 25 - 15 - mA
RN OFF 25 - 9 - mA
ICC_SLEEP
SRR ON 25 - 19 - mA
while(1), ZAEHLT £1OFF 85 - - 18 mA
ICC_RUN
while(1), A HL £1ON 85 - - 28 mA
CACHE OFF 85 - - 18 mA
ICC_DHRYSTONE
CACHE ON 85 - - 20 mA
S REHU B OFF 85 - - 14 mA
ICC_SLEEP
AAEERIETON 85 - - 24 mA
while(1), 2 £ OFF 105 - - 20 mA
ICC_RUN
while(1), 2 £ ON 105 - - 31 mA
CACHE OFF 105 - - 19 mA
ICC_DHRYSTONE
CACHE ON 105 - - 23 mA
R OFF 105 - - 17 mA
ICC_SLEEP
REER T ON 105 - - 27 mA
* 3-9 mdEBHRRIEAE 1
1. Typ %M Vec=3.3V
2. Max HLE%AMF Vec=1.8~3.6V
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I..

EXESHE

HUADA SEMICONDUCTOR

Ta = bR
13 | Parameter Symbol X1 Unit
°C) | Min | Typ® | Max®
i | fuck= while(1), A5 HL £ OFF -40 - 9.5 - mA
ICC RUN
X | 120MHz while(1), &AL #1ON -40 - 16.5 - mA
CACHE OFF -40 - 10 - mA
ICC_DHRYSTONE
CACHE ON -40 - 115 - mA
AR OFF -40 - 7 - mA
ICC_SLEEP
A EON -40 - 14.5 - mA
while(1), AR HL #1OFF 25 - 95 - mA
ICC_RUN
while(1), & U £7ON 25 - 16.5 - mA
CACHE OFF 25 - 10 - mA
ICC_DHRYSTONE
CACHE ON 25 - 11.5 - mA
RN OFF 25 - 7 - mA
ICC_SLEEP
SRR ON 25 - 14.5 - mA
while(1), A HLT £1OFF 85 - - 14 mA
ICC_RUN
while(1), ZAEHLT £1ON 85 - - 22 mA
CACHE OFF 85 - - 14 mA
ICC_DHRYSTONE
CACHE ON 85 - - 17 mA
R OFF 85 - - 12 mA
ICC_SLEEP
AAEERI AT ON 85 - - 20 mA
while(1), A £ OFF 105 - - 16 mA
ICC_RUN
while(1), 2 £ ON 105 - - 25 mA
CACHE OFF 105 - - 15 mA
ICC_DHRYSTONE
CACHE ON 105 - - 19 mA
A OFF 105 - - 15 mA
ICC_SLEEP
EERETON 105 - - 22 mA
* 3-10  [EIEA R IRIEAE 2
1. Typ %M Vec=3.3V
2. Max HE%M Vec=1.8~3.6V
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HDSC

EXESHE

HUADA SEMICONDUCTOR

Ta = BRI
50 Parameter Symbol X1 Unit
°C) | Min | Typ® | Max®
i | fuck= while(1), A5 HL £1OFF -40 - 3 - mA
ICC RUN
B | 24MHz while(1), &AL #1ON -40 - 6 - mA
ICC DHRYSTONE | CACHE OFF -40 - 3.5 - mA
AR BHOFF -40 - 2 - mA
ICC_SLEEP
A REHU BHON -40 - 5.5 - mA
while(1), A5 HL #1OFF 25 - 3 - mA
ICC_RUN
while(1), AR HL £1ON 25 - 6 - mA
ICC_DHRYSTONE | CACHE OFF 25 - 3.5 - mA
LU B OFF 25 - 2 - mA
ICC_SLEEP
S REHU BHON 25 - 5.5 - mA
while(1), & U £ OFF 85 - - 8 mA
ICC_RUN
while(1), ZAEHLT £1ON 85 - - 12 mA
ICC_DHRYSTONE | CACHE OFF 85 - - 7 mA
SRR P OFF 85 - - 8 mA
ICC_SLEEP
AR ON 85 - - 11 mA
while(1), A HLT £1OFF 105 - - 10 mA
ICC_RUN
while(1), A HL £1ON 105 - - 14 mA
ICC_DHRYSTONE | CACHE OFF 105 - - 8 mA
A OFF 105 - - 10 mA
ICC_SLEEP
AR ON 105 - - 14 mA
£ 3-11  mEd L EAE 3
1. Typ HE%M V=33V
2. Max HE%M Vec=1.8~3.6V

HC32D391 #F1%#HEF Mt Revl.3
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FOSC#A¥ Sk
Ta P2 A
50 Parameter Symbol X1 Unit
(°C) | Min | Typ® | Max®
ABE | fack= while(1), & AE BRI £ OFF -40 - 1 - mA
ICC RUN
B 8MHz while(1), AR £1ON -40 - 3.5 - mA
ICC DHRYSTONE | CACHE OFF -40 - 1.5 - mA
AR OFF -40 - 1.2 - mA
ICC_SLEEP
AR EON -40 - 3.2 - mA
while(1), AR HL #1OFF 25 - 1 - mA
ICC_RUN
while(1), &5 BRI £ ON 25 - 3.5 - mA
ICC_DHRYSTONE | CACHE OFF 25 - 1.5 - mA
A OFF 25 - 1.2 - mA
ICC_SLEEP
AR EON 25 - 3.2 - mA
while(1), ZAEHLT £1OFF 85 - - 4 mA
ICC_RUN
while(1), A HLT £1ON 85 - - 6 mA
ICC_DHRYSTONE | CACHE OFF 85 - - 4 mA
SR 4 OFF 85 - - 3.5 mA
ICC_SLEEP
AU ON 85 - - 6 mA
while(1), A HL #1OFF 105 - - 6 mA
ICC_RUN
while(1), A HL £1ON 105 - - 7 mA
ICC_DHRYSTONE | CACHE OFF 105 - - 45 mA
AR OFF 105 - - 4 mA
ICC_SLEEP
AU ON 105 - - 6.5 mA
* 3-12 HRE A R RTHFE 1
1. Typ K%M Vee=3.3V
2. Max HE%M Vec=1.8~3.6V
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FOSC £X¥Sh
Ta = bR
50 Parameter Symbol X1 Unit
(°C) | Min | Typ® | Max®
IR | fuck= while(1), A5 HL £1OFF -40 - 0.7 - mA
ICC RUN
i, IMHz while(1), AR HL #1ON -40 - 2.5 - mA
ICC DHRYSTONE | CACHE OFF -40 - 0.9 - mA
AR BHOFF -40 - 0.9 - mA
ICC_SLEEP
A REHU BHON -40 - 2.4 - mA
while(1), AR HL #1OFF 25 - 0.7 - mA
ICC_RUN
while(1), AR HL £1ON 25 - 2.5 - mA
ICC_DHRYSTONE | CACHE OFF 25 - 0.9 - mA
LU BHOFF 25 - 0.9 - mA
ICC_SLEEP
SREHU BHON 25 - 2.4 - mA
while(1), & U £ OFF 85 - - 4 mA
ICC_RUN
while(1), ZAEHLT £1ON 85 - - 5 mA
ICC_DHRYSTONE | CACHE OFF 85 - - 35 mA
SRR P OFF 85 - - 3.5 mA
ICC_SLEEP
AR ON 85 - - 5 mA
while(1), A HL £1OFF 105 - - 5 mA
ICC_RUN
while(1), A HL £1ON 105 - - 55 mA
ICC_DHRYSTONE | CACHE OFF 105 - - 4 mA
A OFF 105 - - 5 mA
ICC_SLEEP
AR ON 105 - - 5.5 mA
£ 3-13  ERE B A RTEFE 2
1. Typ K%M Vee=3.3V
2. Max HE%M Vec=1.8~3.6V
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FDSC £A%5H%

HUADA SEMICONDUCTOR

HC32D391 #F1%#HEF Mt Revl.3

R Parameter Symbol X1 (VCC=3.3V) 1 i Unit
(°C) | Min | Typ® | Max®
I | - ICC_STP | PWR_PWRCI1.STPDAS=00 -40 - 160 - uA
PWR_PWRC1.STPDAS=11 -40 - 30 - uA
PWR_PWRC1.STPDAS=00 25 - 220 - uA
PWR_PWRC1.STPDAS=11 25 - 80 - uA
PWR_PWRC1.STPDAS=00 85 - - 3600 | uA
PWR_PWRC1.STPDAS=11 85 - - 3400 | uA
PWR_PWRC1.STPDAS=00 105 - - 4800 | uA
PWR_PWRC1.STPDAS=11® 105 - - 4600 | uA
AKX | - ICC_PD P ERE -40 - 10 - uA
P2 -40 - 4 - uA
A3 -40 - 1.8 - uA
P 4 -40 - 1.8 - uA
fi B A5 702+ X TAL32+RTC -40 - 6 - uA
i B 2+ LRCHRTC -40 - 9 - uA
i AR (1 25 - 10 - uA
i AR 202 25 - 4 - uA
i AAR 23 25 - 1.8 - uA
i AR 204 25 - 1.8 - uA
5 B 2+ X TAL32+RTC 25 - 6 - uA
51 H1 I 2+ LRC+RTC 25 - 9 - uA
AR 21 85 - - 21 uA
i AR 202 85 - - 19 uA
i A AR 23 85 - - 19 uA
i A AR 204 85 - - 19 uA
$5 B 2+ X TAL32+RTC 85 - - 21 uA
A2+ LRCHRTC 85 - - 21 uA
L 105 - - 35 uA
A2 105 - - 33 uA
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FDSCEXESH
R Parameter Symbol 4 (VCC=3.3V) 1 i Unit
(°C) | Min | Typ® [ Max®

PR3 105 - - 30 | uA

F1 FELASE 2 0403) 105 - - 30 | uA

1 H A5 2+ X TAL32+RTC 105 - - 35 | uA

f81 B 02+ LRC+RTC 105 - - 35 | uA

* 3-14 ARTFERR RIS
1. Typ HEFM Vee=3.3V
2. Max HERMF Vee=1.8-3.6V
3. EMNALRIIE.
Item Parameter Symbol % (VCC=AVCC=3.3V) T REAT Unit
°C) Min Typ Max

Mt | - ICC MODULE | XTAL#R %15 K IKZ)24MHz 25 - 1.8 - mA
HL G 3R 3 1 6MHz 25 - 1 - mA
I Gt /NI 10MHz 25 - 0.8 - mA

Pz A /N AR E8MHz 25 - 0.6 - mA

XTAL 32K 25 - 0.5 - mA

HRC 25 - 0.35 - mA

PLL (@480MHz) 25 - 2.3 - mA

PLL (@240MHz) 25 - 1.4 - mA

ADC 25 - 1.2 - mA

DAC 25 - 70 - uA

PGA 25 - 1 - mA

USBFS® 25 - 6 - mA

* 3-15  RRAUSEHR AL IR T #E
1. A5 USBPHY E@1E R .

HC32D391 #F1%#HEF Mt Revl.3
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FOSC#X*S#
3.35 HSHEME
A R 2 T B 7 Y 05 AT R AR (ESD. LU, AR & Htr B /S Use i )y

THI I PERE -
3.35.1 HHIAHE (ESD)
MR B F 5| AL A, XSRS 0 51 R DD &% R s . LTI K £ & JESD22-

A114/C101 it

s S %A BAE | B
Vespmewy | B R CAARBIAD Ta=125°C, FF& JESD22-Al114 tr#fE | 4000
v
Vispepmy | B HEE (58 BB Ta=+25°C, f4 JESD22-C101 Fr#E | 1000

% 3-16 ESD ¥t

3.3.5.2 #4& Latch-up
NV ERAS Latch-up PERE, 75200 PAT I E AN E#ZS Latch-up ik
o PR B AN A SN 5| R o e
o XPHAMFAN . FHEAITECE VO 5N REAN
XA ST A EIA/JESD 78A IC Latch-up #nifk .

5 ZH A BAE e

LU ¢ & Latch-up Ta=+105°C, £i& JESD78A #rifE 200 mA

#* 3-17 #3 Latch-up ik
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3.3.6 (RIIFEIEAMERN 7

MBI R & 7V, AR il 2 CPU HUTINEE —4c484
o XTI EEEIR AR MR AN WEE.
o WKUP 5| [ AT MFEHL 57 1 | AR A e B . B A i 7 3 e AR IR L VCC=3.3V

M H

Ziine) ¥ A WAME | BRME | AL
PWR_PWRCI1.VHRCSD=1 H.

Tstop1 | MEIERKMEE | PWR PWRCI.VPLLSD=1, &4t 4 yMRC, £ | 2 5
FFERAM_EAT

Tstorz | MIFIERIMeEE | RGHEPAMRC, F27{EFlash AT 8 15
VCAP_1 /2255 N0.094uF 5 # 0. 1uF 15 25

Tepi™D | M AR = 1 P i
VCAP_1 A 5 590.2uF 8 #0.22uF 20 30 us
VCAP_ 125 H0.094uF 5% 0.1uF 40 50

Tepa" | M\ F B AR 2050
VCAP_1\ A 5 590.2uF 8 #0.22uF 45 55
VCAP_ 12 5 50.094uF 5 # 0. luF 2500 | 3000

TepsV | M s R 230 i
VCAP_1 & 5 590.2uF B # 0.22uF 2500 3000
VCAP_ 125 40.094uF 57 0. 1uF 65 75

Tepa? | M\ Fit B AR 4050 i
VCAP_ 125 H0.2uF 8 #0.22uF 70 80

# 3-18  ARTAEAR U g I [A]
1. BHHK VCAP 1 REEWHE PWR PWRC3.PDTS f7fIREAHILAL. VCAP 1 HIEEEA

0.2uF B34 0.22uF B}, 75 ZAEHE NI B 2 7T R PWR_PWRC3.PDTS fi7i%% . VCAP_1 [

MR 0.094uF B# 0.1uF i, 7 B/EHE B AR 2 AT £ PWR_PWRC3.PDTS 7 & 7.
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3.3.7 /O ¥ 045t

WA\ ) R
75 23 %14 B/ME | EUE | BKME. | AL
vV i NG P 1.8<Vcc<3.6 - - 02Vce |V
Ve | H T 1.8<Vcc<3.6 0.8Vce - - M
Vays B NIB 1.8<Vcc<3.6 - 0.2 - Y,
Vss<VinsVcee - - *1 uA
Ik /O% N\t 22 HL AL
Vin=5.5V® - - 5 uA
USBFS_DP.
. - 1.5 - kQ
59 i | USBFS_ DM
Rpy" SR | BR T IYUSBFES_DPHI
BH USBFS DMHA#IAN | Vin=Vss - 30 - kQ
5|
PA11/USBFS_DM
- - 10 - pF
PA12/USBFS DP
/O3] i
Cio % T PA11/USBFS_DMAI
A
PA12/USBFS DPHyH:Al | - - 5 - pF
NG|

1 &/ RIE

2. BAHEGRFFEST Voct0.3V, DAEEIENE R/ T

HC32D391 #F1%#HEF Mt Revl.3

X 3-19 VO B4R

HLFH .
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HUADA SEMICONDUCTOR

i R
FRE | F5 > A B/ME | LBUE | BKE | AL
Vo D@ | K HL P H - - 0.4
Lio=t1.5mA, 1.8<Vc<2.7
Vor'V® e HE P Vee-04 | - -
Ve | s : : 0.4
(R R — lo=+3mA, 2.7<Vcc<3.6
Vor'"® e L P g HY Vec04 | - -
Vo V@ | ik B P - - 1.3
L Ilo=i6mA, 27§VCC§36
Vor'"® e P g HY Vee-13 | - -
Vo V@ % HE P - - 0.4
Llo=t3mA, 1.8<Vc<2.7
Vor"® | ey SR Vee-04 | - -
Vor"@ | K P - - 0.4
HHIRZ) N Lo=t5mA, 2.7<Vc<3.6 \Y
Vor"® | SR Vee-04 | - -
Vo V@ | K HSFoar - - 1.3
Lo=t12mA, 2.7<Vcc<3.6
Vor'"® e P4 Vee-13 | - -
Vo V@ | K HSF o - - 0.4
Lio=t6mA, 1.8<Vc<2.7
Vor'"® e P4 Vee-04 | - -
N Vo V@ G HE P B - - 0.4
=1 9K ) Lo=t8mA, 2.7<V¢c<3.6
VorV® 5 H P Vee-04 | - -
Vo V@ P B - - 1.3
Lio=t20mA, 2.7 <V¢c<3.6
VourV® 5 HE P Vee-1.3 | - -

* 3-20 AR
1. &7 IEALRIIE .
2. N Lo WEHRIRLA - EHHER 3-3 PRUE LR ERRBUE . Lo (VO 3 FURIR I 51 D 2
Hl—E ARG Tvsso
3. FMEM Lo hrHIRLAURLEIER 3-3 FIAIMAXT BOREUEE, Lo (VO i FURIHEEI 51D 1)

SAAE I Tvees
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HUADA SEMICONDUCTOR

LIPANE stk e
X3 BE 5 BH 49 B/ME | AEUE | KM | AL
Cr=30 pF, Ve 2.7V - - 20
Cr=30 pF, Vee1.8V - - 10
fmax(I0)out [ H KAHRD MHz
CL:10pF, Vec>2.7V - - 40
Cr=10pF, Vcc>1.8V - - 20
Iz
C.=30 pF, V2.7V - - 15
W R T
t(I0)out C1=30 pF, Vcc=1.8V - - 25
BN ] A IR & ns
t(I0)out N ) Ci=10pF, Vcc>2.7V - - 7.5
e HELSP b T TR
Ci=10pF, Vcc>1.8V - - 15
Ci1=30 pF, Vcc=> 2.7V - - 45
Ci=30 pF, Vcc>1.8V - - 22.5
fmax(I0)out | KAFRD MHz
Ci=10pF, Vcc>2.7V - - 90
Ci=10pF, Vcc>1.8V - - 45
H k)
Ci=30 pF, Vcc>2.7V - - 7.5
Ui MR S
t(10)out X C1=30 pF, Vcc>1.8V - - 12
PN TR) S SR A & ns
t(10)out N Ci=10pF, Vcc>2.7V - - 4
e B TR
Ci=10pF, Vcc>1.8V - - 7.5
C1=30 pF, Vcc>2.7V - - 100
C1=30 pF, Vcc>1.8V - - 50
fmax(lO)OUt %ﬁiﬁﬁ M MHz
Ci=10pF, Vcc>2.7V - - 180
Ci=10pF, Vcc>1.8V - - 100
=9k
} Ci=30 pF, Vcc>2.7V - - 4
W E R T
t(I0)out X Ci=30 pF, Vcc>1.8V - - 6
PN [R) S R A & ns
t(10)out N ) Ci=10pF, Vcc>2.7V - - 2.5
e P BT )
C1=10pF, Vcc>1.8V - - 4

*£ 3-21 VO ATk

1. KIRHRAEE 3-4 g Lo

4
2. GEUER CLLAUR PCB Al MCU Sl BIHIZEZE FEAE P (5 A5 R AR AR FL 7 vl RELIRS bl 5
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N 10 pF).

|

. | 90% 90%

IR ZC, . ’ ’
|

1) 4 HH R T 10%

taojout > traoyout

[ >

BORAR A (t+ 1) < (2/3)T 3 H.Duty cycle= 50%45% (73 H125C,
FE RN SRR R ) AT — T ERED

K 3-4 10 A e X
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3.3.8 USART &4

S &/ME =mRAE g4r
UART -
tc}-‘c iﬁkﬁi*%ﬂgéﬁ: CSI _ tPCLKI
lekw WMARHRE 0.4 0.6 Tgeve
teke S N8 _E A (E] 5 ns
texs i B8 T PEETE] 5 ns
tto RIETEIR B [E] CSI 28 ns
trRDS B FE 2 r R JE] | CSI 15 - ns
troH U &8 (R 35 [8] | CSI - ns
% 3-22 USARTAC iR
terw texe texs
«—
_ j/H\
n-1~4 b -
< - >
K] 3-5 USART &l 7
tT:D
o X X X
‘tRDSh‘tRDHh
o X X £ X
n:1-4

HC32D391 #F1%#HEF Mt Revl.3

K 3-6 USART (CSD) % N%i i 5

Page 60 of 91




FOSC £A%:54

HUADA SEMICONDUCTOR

339 DSEORM
Zine) et i Min Max | Unit
fmcx 12S main clock output - 256 *8K 256*Fs | MHz
Master data: 32 bits 20 64*Fs
fck 128 clock frequency MHz
Slave data: 32 bits - 64*Fs
12S clock frequency duty
Dck Slave receiver 30 70 %
cycle
t(WS) WS valid time Master mode 0 -
tW(WS) WS hold time Master mode 0 -
tsu(WS) WS setup time Slave mode 1 -
tW(WS) WS hold time Slave mode 0 -
ts(SD_MR) Master receiver 7.5 -
Data input setup time
tw(SD_SR) Slave receiver 2 -
tW(SD_MR) Master receiver 0 -
Data input hold time ns
tW(SD_SR) Slave receiver 0 -
t«(SD_ST) Slave transmitter(after enable
- 27
tW(SD_ST) edge)
Data output valid time
Master transmitter(after enable
ty(SD_MT) - 20
edge)
Master transmitter(after enable
tW(SD_MT) Data output hold time 2.5 -
edge)
* 3-23 128 HLAHREME
1. Fs: 128 RFEHIR

HC32D391 #F1%#HEF Mt Revl.3
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HUADA SEMICONDUCTOR

v tc(CK) J
| [} ————
) ! ) !
CK input h
! | ! | |
PGl K > ! I th(ws)
) Lol ]
! } W(CKL) I | \
WS input ! | ! | |
: ] | ] ]
L L - = -
tsu(WsS)! T
: : ! tv(SD_ST) I, \th(SD_ST)
t —_————
SDtransmit X LSB transmit Ii/ISB transmit Bitn transmit LSB transmit
sush SRy T m(Db.sR, .~
SDreceive X LSB receive MSB receive Bitn receive x LSB receive
3-7 12S MRS 5 (Philips #7430
tc(CK) tf(CK) r(CK)
| : | : i -_—- —\_/—
CK output : | : | N\ ) |
. | MK . . .
vws) | K ¥ 3 . th(ws)
: y  W(CKL) : N
WS output | : | :
| |
— 22233
! | : V(SD_MT) th(SD_MT)
SDtransmit >< LSB transmit >< I{/ISB transmit Bitn transmit LSB transmit
—_— S e e e — -
tsu(SD_MR) | th(SD_MR)
SDreceive X LSB receive MSB receive Bitn receive x LSB receive
K 3-8 128 TN F (Philips #7410

HC32D391 #F1%#HEF Mt Revl.3
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3.3.10 I2C D4R

HC32D391 Z51 % T/ Revl.3

FRERE, (SMD PEER (FMD o
e P2 - - AL
Min Max Min Max
fscL SCLA 0 100 0 400 kHz
tHD;STA R 2644/ B H 4 25 4 Hold 4.0 - 0.6 - us
tLow SCLA& H~F 4.7 - 1.3 - us
tHIGH SCL= H 4 - 0.6 - us
tsu;sTa HHT T UR 251 Setup 4.7 - 0.6 - us
tHD;DAT ¥¥EHold 0 - 0 - us
50+ 50+
tSU;DAT 4 Setup - - ns
tocasenssimm Tt m
tr SCL/SDAT) _E F s} (1] - 1000 6.5 300 ns
tr SCL/SDA] T B [a] - 300 6.5 300 ns
tsu;sTo %JJ:%{ﬁFSetup 4 - 0.6 - us
15 1 25 AR BT 46 26 A TR
tBUF o 4.7 - 1.3 - us
BUSZE [N I [H]
Co AR - 400 - 400 pF
X 3-24 12C HEAERME
B / \/ J VA
SDA
/ N A \
[t tr tsupar tsusta ‘i}—gTTA ti;i tsuSTO tBUF
\ J N N@ J \
trj tlow \%DDAT tHG -
Start_| Restart sToP
K 3-9 I2C Sk E X
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HUADA SEMICONDUCTOR

3.3.11 SPI &4

Item Symbol Min Max Unit Test conditions
SCK clock cycle Master tspeyc 2 (pclk <60MHz) tpeyc 3-10
4096
4 (pclk <60MHz) C=30pF
Slave 6 4096
SCK clock rise and fall Master tsckr - 5 ns
time Slave tsckf - 1 us
Data input setup time Master tsu 4 - ns 3-11
Slave 5 - C=30pF
Data input hold time Master th tpeyc - ns
Slave 20 -
Data output delay Master tod - 8 ns
Slave - 20
Data output hold time Master toh 0 - ns
Slave 0 -
MOSI/MISO rise and Master tdr - 5 ns
fall time Slave tdf - 1 us
SS rise and fall time Master tssr - 5 ns
Slave tssf - 1 us

% 3-25 SPI A4

tsckr tsckf

voh
N
SCK o T \—

tspcyc

K& 3-10 SCK Clock 5& X
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tssf tssr

SS

SCK
(CHOL=0)

e
wods L\
th
—

tsu

Y

MOSI/MISO
(input)

toh —» tod —»|
MOSI/MISO
(OUtpUt) tdr —»—e— tdf

K 3-11  SPI$Z R R
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3.3.12 USB £ 4

Symbol Parameter Conditions Min. | Typ. | Max.) | Bff
Vee TAEHE - 3.09 - 3.6 A
Vi PN MR - - - 0.8 A
HiIN | Vi N = LT - 2.0 - - A\
Vo TN RBE | - 0.2 - - A4
Veum Ze IR - 0.8 - 2.5 \Y4
Vo | ESHEEET | Ri=1.5kQ to 3.6V - - 0.3 A4
Vou® | #SHHmHE Y | Ri=15kQ to VSSW 2.8 - 3.6 A
Vcrs Cross-over Hi, [f C1=50pF 1.3 - 2.0 \Y
‘ C1=50pF,
. tr st ] 4 - 20 ns
it 10%~90% of [Vou-Vor|
‘ C1=50pF,
tr T B 1] 4 - 20 ns
10%~90% of [Vou-Vou|
T A B
tREMA C1=50pF 90 - 111.1 %
tr/tF
RPD(S) _Fj:j EE 4=H Vin= Ve, in host mode 14.25 - 24 .80 kQ
Vin= Vss, idle state 0.900 1.2 1.575 kQ
Rpy® - EBH Vin= Vss.
1.425 2.3 3.090 kQ
in device mode

# 3-26 USB Full-Speed H 451
1. FrfA W R T R e i A 15 .

2. TARHISFEE 2.7V I, Phnl{RiE USB 2R AR KTRE, (EANGEIRIESEHE 1) USB 4nif /S,
Rk, JEEAE 2.7 2] 3.0V 1 Vee HUETE I A 2 B2
3. EMRIE

4. Ry EIERE USB 2 KB 25 ) 7155
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Symbol Parameter Conditions Min." | Typ. | Max.V | Bff
N | Vee TAEH - 3.0 - 3.6 \Y%
Vi NG - - - 0.8 \Y%
Vin PN - 2.0 - - \Y%
Vi ZEor N RIBUE - 0.2 - - \Y%
Vem Zor IR - 0.8 - 2.5 v
il | Voo | A AR R;=1.5kQ to 3.6V® - - 0.3 \Y%
Vou® | FASHH AT R;=15kQ to VSS@ 2.8 - 3.6 \Y%
Vers® | Cross-overHi [& C1=200pF~600pF 1.3 - 2.0 \Y
tr® T ] C1=200pF~600pF, 75 - 300 ns
10%~90% of [Von-Vo|
tp® I B[] C1=200pF~600pF, 75 - 300 ns
10%~90% of [Von-Vo|
trema® | ETE R BERE LG C1=200pF~600pF 80 - 125 %
tr/tp
Rpp"? e AN Vin=Vce, in host mode 14.25 - 2480 | kQ

# 3-27 USB Low-Speed Hi /< 45
1. BT W RET R A1 .

2. TAEHEREZ 2.7V B, hmIERIE USB ARIE SR 25 ThRE, (HANREPRIE 5224 1) USB KIS
EPE, JEEAE 2.7 3 3.0V 1) Ve BIETER N 2551k .
3. EIARRE.

4. RyZERLZE USB RE KA 48 1 113

Cross over
points
Differential
data lines / \
! |
VRS -----—--:% : X
!
WVas 10 |
T br

K 3-12 USB _LF+/ FB&RTE] K Cross Over H & 52 X
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HUADA SEMICONDUCTOR

3.3.13 PLL %%

RYi s h=120MHz

5 ¥ %A Min Typ Max Unit
forL I PLL input clock'” - 1 - 24 MHz
fPLL_OUT PLL multlpller Output - 15 - 240 MHz
fVCO_OUT PLL VCO output - 240 - 480 MHz
tLock PLL lock time - - 80 120 us

PLL4 A I h=4MHz
JitterpLr Period Jitter - - 200 | ps

#* 3-28 PLL FENERERFR

1. HEFAE B AN B, DAIRAS RLAF RO Jitter Hpik .

HC32D391 #F1%#HEF Mt Revl.3
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HUADA SEMICONDUCTOR

3.3.14 JTAG D4

Synbol Item Min Typ Max Unit
tTCKeye JTCK clock cycle time 50 - - ns
trcku JTCK clock high pulse width 20 - - ns
treke JTCK clock low pulse width 20 - - ns
tTckr JTCK clock rise time - - 5 ns
treke JTCK clock fall time - - 5 ns
tT™ss JTMS setup time 8 - - ns
tT™sh JTMS hold time 8 - _ ns
tTDIs JTDI setup time 8 - - ns
tTDIN JTDI hold time 8 - - ns
trpod JTDO data delay time - - 20 ns

# 3-29 JTAG 5k
P tTCKcyc -
tTCKH
JTCK tTCKf )
I 4_tTCKr
tTCKL

K& 3-13 JTAG JTCK I

HC32D391 #F1%#HEF Mt Revl.3
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JTCK I —\—/—\—
. tTMSS e tTMSH R
JTMS
_ tTDIs | tTDIH
JTDI
< tTDOO >

JTDO X

& 3-14 JTAG N

3.3.15  AMERET B YRRRIE
3.3.15.1 AMERYRF=AR IR TE AR B

TESEBHER, XTAL SRS 856H, MASI AR V0. SNBSS 641% 8 10

FRA .

fine) ¥ M BAME | HBEUE | BKME | BT
fxraL ext | FH AR B AR 1 - 24 |MHz
Vi xtae | XTAL_INF 5] = FSF HUE 0.8*Vcc - Vee
Vi xtar | XTAL_INFN 51 UG HF f % Vss - 0.2*Vcee |V
o XTAL_IN _FFFal F i fE] - - 5 ns
trXTAL)
Dutyxrar) |75 EE 40 - 60 %

HC32D391 Z51 % T/ Revl.3

R 330 mEEEANERHL T R
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33152 Eir / BRIETRES A BRI SR o
EUE AN (XTAL) BT DA —A 4 3] 24 MHz B8R / FBcidRkIRG &5 4
FERN R, PR A8 A B HL S U AT REHBEE T IR Z 4 1K 51, DURE N Rk B
MEEHRFSE N A . A OGEIRARE IZ, B3, FES) HHEMEE, EE Mk
TR HE R
Zine) ¥ 1 BAME | REME | BRXE | A
fxraL N PR A AR 4 - 24 MHz
RpD S A5t L BH - 300 kQ
Grmmax R 4 - mA/V
e J— VCCRE, dhik=8MHz - - 20 |ms
VCCEE, fnffk=4MHz - - 40 |ms

1 & ARILE

% 3-31

XTAL 4-24 MHz &% #8455 %

2. tsucxran e ACIRIT 18], BEAERAFAERE XTAL JFaadll &, B RS 2IFE 1) 8MHz ki MR IX B

Ao ZAEEEThRAE RIS IR NS, 7T

RERE A IR 3 e A A ) 1T 2 A [

X Cu A1 Croy UL s N HI BT AT A b AR B IR 4 A R HLR/I
¥ 5pF 2| 25pF (HAED ZHE R EIMEEEE GES I TED.
Cro BIR/NEHE A . SRHENE R TR E MR FEH 2 Cu M C MHRRAS,
B Cu A Cro HIRUARIS, 440K PCB Al MCU 5| JIRT A AN (55 H
AR ) FEL A PRI LA Y 10 pF).

7 HR LA T R 2
\\\
) e Cur 0 XTAL_OUT
| T
—1 L ishiiess Re

' ! 11

—h— \\ / L -

— ~_ e, R ® | XTALIN

Kl 3-15 SR8 MHz &k i S 24 17

1. Rexr M{EBHRT SRR

HC32D391 #F1%#HEF Mt Revl.3

i ELT%
i )

E\

‘ ? FX TAL

Cri #0
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33153 R / MERHIRISTE MRS 0T 6

IR AN AT DS —AN e 32.768 kHz B9 d IR/ M B U iR s A4 i B IR 3 o 7 A o 7E
R e, R As A SR A A U FT REMLEE I IR 7 8% (0 51 B, DU/ Nt 2R AT
EYRFER ). A RIS IRARE OB Bhde, FRESE) MIPRAIE R, Tl s IR

PR HIE T -
5 B¥ P PR gy
Min Typ Max

FxraLs2 kS - - 32.768 - kHz
R SR - - 15 - MQ
Ipp xTAL32 UiFe - - - 1 uA
Gimmax Gm - 3 - - uA/v
TsuxraL32 R Bt E Y VCCEERS T - 2 - s

# 3-32 XTAL32 #5315 25t
1. &R
2. Tsuxtais: /e RITE], BI SR EEE XTAL32 A&, BEEARIFEEN 32.768 kHz #7540

BN ). AT AR IR R, T REBER RS B 00 T 2B A
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3.3.16 N ERET A IRERRIE

3.3.16.1 MM EEMRO)RY 3

s 23 %14 B/ME | LEUE | BRME | B4
1 - 16
AR MHz
12 - 20
F PR B0 - - 0.2 %
farc
TA=-40 #| 85 C 2 - 2 %
AR D TA=-20 %] 85 C -1.5 - 1.5 %
TA=25 C 0.5 - 0.5 %
ts(HRC) HRC R #4R% |- - - 15 us
* 3-33 HRC ¥Rz a4t
1. &R
3.3.16.2 WFHHEMRO)IRE 25
ias] S5 B/ME | LBUE | BKE | B
furc) AR 7.2 8 8.8 MHz
ts((MRC) MR CHR % #i F2 5 i (1] - - 3 us
* 3-34 MRC R 24E%:
1. BRI
HC32D391 H54#E F it Revl.3 Page 73 of 91
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3.3.16.3 AWIPEELRO) IR %

s 2 B/ME | EUE | BRME | B
firc) B 27.853 |32.768 [37.683 |kHz
ts(LRC) LRCHR 3 v A2 7 W] 1] - - 36 us

*£ 3-35 LRC ¥Ry 284k
1. BRI
3.3.164 SWDT HH A FHKESWDTLRC) IR 25

e ¥ B/ME | WEUE | BKME | B4
fsworrrc" DB 9 10 11 kHz
tst(SWDTLRC) SWDTLRCHR % #i £ 7€ i [A] - - 57.1 s

*£ 3-36  SWDTLRC ¥& % 2841t
1. &R
3.3.17 12 ©f ADC it
iass 4 %14 B/ME iRl BAE | AL
Vavee ZEN/ 1.8 - 3.6 \Y
VREFH(I) ESEHE 1.8 - Vavee \Y%
R R AR
1 - 60
Vavee=2.4 ~3.6V
MHz
fapc ADC HEHmt B |8 mid/ sl S EA
1 - 30
Vavee=1.8 ~2.4V
ARG E N EAE 1 - 8
Vain ey R Vavss - VREFH A%
Ramv A A N FH$T AT - - 50 kQ
Rapc KFETF IS TH - - 6 kQ
Capc WERRFEFIRFF A |- - 4 7 pF
tp fitk A 2% e 4R AE IR fapc = 60 MHz - - 0.3 us

HC32D391 #F1%#HEF Mt Revl.3
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s 2 %A B/ME | BEUE | BKME | BAL
o 0.183 - 4.266 us
ts SRAFI (] fabc=60MHz
11 - 255 1/ fapc
fADC = 60 MHz
N 0.4 -
12 i #es - us
fADC = 60 MHz
L T N ] - 0.36 -
tconv B ‘ 10 fror#s - us
(ELHE R AL [H])
fADC = 60 MHz
- 0.33 -
8 frar#s - us
205 268 CRAEMTE] tS+ BUHEIT n A7 FEE+1) 1/fapc
fs 12 AL5rHEZHBADC |- - 2.5 Msps
fADC = 60 MHz
tst b HL A - - 1 2 us

HC32D391 #F1%#HEF Mt Revl.3

#* 3-38 ADC i (8D
1. Vavee-Vrern<1.2V

AR 1: RAIN BAEAR
Run = k-1 R
AN _fADC X Capc X In(2N*2) 4pe

R (AR D HFEMIREIRT 1/4 LSB i KA. Hd N=12 (12 {7

SrHEED, k 3 ADC_SSTR FFA7-a g SRR A 14
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FOSC #X¥S%
s > %14 HWARE | BKRME | 26
Er 25 R 7E +4.5 +6 LSB
. R/ R SRR U
Eo ImFs iR 2 SR +3.5 +6 LSB
fADC:60MHZ
Ec WSR2 +3.5 +6 LSB
i NJR P Hi<1kQ
Ep o R iR +1 ) LSB
Vavec=2.4 ~3.6V
EL R iR +1.5 +3 LSB
# 3-39 ADCI_INO. ADCI_IN4 % NiBIE K5 @ fapc=60MHz
s S %A WAE | JKME | BA
Er AN iR 2 +4.5 +6 LSB
R/ R SRR R
Eo kiR % S 35 6 LSB
fADC:3OMHZ
Eg WA IRE +3.5 +6 LSB
1 NJR P Hi<1kQ
Ep" oy R ZE +] +2 LSB
Vavee=2.4 ~3.6V
E. P&tz £1.5 +3 LSB
# 3-40 ADCI INO. ADCI IN4 i NiBIEFS % @ fapnc=30MHz
1. #wro A RIE .
iass S A HARE | BKNE | #BA
Er 2% +4.5 +6 LSB
s R/ R E R U
Eo iR SR 135 16 LSB
fapc=30MHz
Eg WS R E +3.5 +6 LSB
i NIE P Hi<1kQ
Eb o &Rz +1 ) LSB
Vavee=1.8 ~2.4V
EL iR 2z + +3 LSB
# 3-41 ADCI_INO. ADCI _IN4 #ii NiBIEHE E @ fapc=30MHz

HC32D391 #F1%#HEF Mt Revl.3
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s > %14 HAE | BKRME | 26
Er 25 R 7E +4.5 +6 LSB
. ERE B ER T
Eo W 1% 2 N +3.5 +6 LSB
fADC:8MHZ
Ec WSR2 . ; +3.5 +6 LSB
a A BHPT<1kQ
Ep o R iR v 1836V +1 ) LSB
Avcc=1.8 ~5.
EL R iR +2 +3 LSB
# 3-42 ADCI_INO. ADCI_IN4 ¥ \iBIiEHS @ fanc=8MHz
s S %A WAE | ZRME | B
Er AN iR 2 +5.5 +7 LSB
. R/ R A ERRE T
Eo Uy AT S +4.5 +7 LSB
s fADC:6OMHZ
Eg WA IRE ‘ +4.5 +7 LSB
1 NJR P Hi<1kQ
Ep o & iRz £1.5 +2 LSB
Vavee=2.4 ~3.6V
Er &Rz £2.0 +3 LSB
#* 3-43 ADCI_IN9 ¥ NiB &R % @ fapc=60MHz
iass S A HAME | BKNE | #BA
Er 2% +5.5 +7 LSB
s B ERTR
Eo TR 2 +4.5 +7 LSB
fapc=30MHz
Eg WS R E +4.5 +7 LSB
i NJE P <1k
Ep oy R ZE £1.5 ) LSB
Vavee=2.4 ~3.6V
E.V TRy LR 2 £2.0 +3 LSB
% 3-44 ADCI_IN9 ¥ NIl IE ¥ B @ fapc=30MHz

1. & RIE.

HC32D391 #F1%#HEF Mt Revl.3
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FOSC #X¥S%
s 5 %14 HARE | BKME | BAL
Er 25 R 7E +5.5 +7 LSB
s /e R SRR T
Eo iR SR 145 |47 LSB
fADC:30MHZ
Ec WSR2 ‘ +4.5 +7 LSB
i NJR P Hi<1kQ
Ep o R iR 2 +1.5 +2 LSB
Vavece=1.8 ~2.4V
EL R iR 2.5 +3 LSB
% 3-45 ADCI_IN9 fi NIBIEFE @ fanc=30MHz
s S %A HAIE | FRME | B
Er AN iR 2 +5.5 +7 LSB
ERE B ER T
Eo R ATEs N 45 |47 LSB
fADCZSMHZ
Eg WA IRE +4.5 +7 LSB
B NJR P Hi<1kQ
Ep o & iRz +1.5 +2 LSB
Vavee=1.8 ~3.6V
Er &Rz 2.5 +3 LSB
% 3-46  ADCI_IN9 i NIEIERE % @ fapc=8MHz
iass S A B/ME | BKNE | B
ENOB | H®fi%k 10.6 - Bits
e EE /S R SRR T
SINAD |{EMEiU L fapc=60MHz 64 - dB
A5 5 i=2kHz
SNR {E1 Eh tio NJE A H<1kQ 66 - dB
Vavee=2.4 ~3.6V
THD SO R - -70 dB
% 3-47 ADCI_INO. ADCI_IN4 i N8I 4 N iE3) S 45 E @ fapnc=60MHz
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s > %44 B/ME | BKfE | BAL
ENOB | H &%k 10.4 - Bits
R/ R E R
SINAD | f&MEitsd bh fapc=30MHz 62 - dB
NS 5 4i=2kHz
SNR (L 5 NJE PR HI<1kQ 64 - dB
Vavece=1.8~2.4V
THD SRR - -67 dB
#* 3-48 ADCI_INO. ADCI_IN4 i N1 ¥ N B iES) &4 E @ fapc=30MHz
e e 4 v 353 B/ME | BKE | A2
ENOB | %fi%k 10.4 - Bits
BAGE SN ER T
SINAD | {5 i b fapc=8MHz 62 - dB
NS 5 4ii=2kHz
SNR (L= o N JEPHAT<1KQ 64 - dB
Vavee=1.8~3.6V
THD OB R R - -67 dB

#* 3-49 ADCI_INO. ADCI_IN4 i N8 1 ¥ N B iE s 544 @ fanc=8MHz
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V/VREFH
4096 Ec

1LSBipeEAL=

4005 | 7
4094 @ e
4093 ==

|
|
|
T = L/ |
_ - |
7 - |
6 - Eo (1) |
> 1 — i |
4 4 | & > I
< | /t/ | :

41 Pre

2] i,gl*ft_l_’ |

L1 Ly g ibSBogay /v .

T T T T T —7/ j ] ] ] >
1 2 3 456 7 4093 4094 4095 4096

VAvVss VAvcc

K 3-16 ADC ¥ ik
1. HiESW LR EKE.

2. Skhrflhmih2E

3. HRAEAEHIHIZ.

4. AR

5. Er= RURTABERZE: SRBRANSRAR AL 2 1] ) e K R o
Eo= fWiZIRZE: &5 RSLPREG AN — UCE AL 40 8] 1Y) i 25
Eg= MmiRZ: 5 RERR MR R — R SCBRFE 49 1] ) 1 25
Ep = i &tEiR 2. SEhr bt A B AR AEL 8] 1Y) e K 5
EpL= FRODENEIRZE: AT SC PR FE M i s AR Q2 8] 1R 5K A 25
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Sample and hold

VT ADC converter

0.6V

RAIN(1) RADC(1)
ADCxX_INx=" 12-bit
J VVV l Converter
@ VT
I y 0.6V CADC(1)
Caparasitic

-
IL+ 1 A J_

Bl 3-17 f#H ADC 3RS %E 82
1. %i?%‘RAW\ Ranc *D Canpc ﬁiﬁq{m o) lﬁ Ju§§ 3-37,

2. Cparasitic %7~ PCB HLZ (B TIE4EA PCB ALk &) LG HIZ (4 5 pF). Cparasitic

ERR 2 TR PR, BRI — i, N fADC.

EH PCB ¥it#EN
N3 W B s B R AT 2o, ARG T VREFH & 7&Y5 AVCC AHiEDL & AVCC
SIS, 0.1uF AN N (EFD FEHEE . KRN ATRESFEIL SR

2%10uF RAIN(1)

s

o * - _T_ | EAVCC
IZXOOluF _

] ADCX_INX

] Avss/VREFL

100 F 0.01nF
a

& S

H

Bl 3-18  HLJEAI S LY 25 A 1
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3.3.18 DAC %

5 25 %A B/ME | HEUE | BKME | BAL

Vavee B FEL YR HE 1.8 3.3 3.6 Y4
AR LRI 2 (AN ESAS

DNL - - +2 LSB
Z (6] i1 22-1LSB)
iRz (A (0x80) AbjE

ves - - 2 LSB
{H 5 HAEE Vavec/2Z 18] I 2)
AL QEZIE: EH T2
DAO/DA1IA 3| ¢ ZAH+4LSBI ,

TserTLING - - 8 us
B RN 5 i = AL 2
[) 857 iy N ARAE 480 )

#* 3-50 DAC

HC32D391 #F1%#HEF Mt Revl.3

Page 82 of 91




FDSC £A%5H%

HUADA SEMICONDUCTOR

3.3.19 M AR RR

¥ 23 %14 B/ME HLARE BME iR 75
Vavee UL HL YR R - 1.8 3.3 3.6 Y,
Vos" PN N LN - -8 - 8 mvV
Vi N HL R Ve R - 0.1*V avce/Gain - 0.9*V avee/Gain |V

Gain=2 -1 - 1 %
Gain=2.133 -1 - 1 %
Gain=2.286 -1 - 1 %
Gain=2.667 -1 - 1 %
Gain=2.909 -1 - 1 %
Gain=3.2 -1.5 - 1.5 %
A |
Gain=3.556 -1.5 - 1.5 %
[TPGAVSS
Gain=4.0 -1.5 - 1.5 %
{ENPGA T
Gain=4.571 2 - 2 %
LIETN °
Gain=5.333 2 - 2 %
Gain=6.4 3.0 - 3.0 %
Gg 125 R
Gain=8 3.0 - 3.0 %
Gain=10.667 4.0 - 4.0 %
Gain=16 4.0 - 4.0 %
Gain=320" 7.0 - 7.0 %
Gain=2" -2 - 2 %
{iﬁﬁ |j‘] %B E@ Gain=2. 133 -2 - 2 %
K30 b Gain=2.286 2 - 2 %
IAVSSTE N |Gain=2.667 2 - 2 %
PGA T | Gain=2.909 2 - 2 %
A Gain=3.2 2.5 - 2.5 %
Gain=3.556 2.5 - 2.5 %
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Gain=4.0 2.5 2.5 %
Gain=4.571 -3.0 3.0 %
Gain=5.333 -3.0 3.0 %
Gain=6.4 -4.0 4.0 %
Gain=8 -4.0 4.0 %
Gain=10.667 -5.0 5.0 %
Gain=16 -5.0 5.0 %
Gain=32" -8.0 8.0 %
R 3-51  HEEATEHOK B
1. =PRI
3.3.20 REfERES
5 ¥ Y 3z B/ME | BUE | BoKME | BT
TL AH X R P I P FM, RS A B hE A - - £5 °C

HC32D391 Z51 % T/ Revl.3

* 3-52  EEAR AR
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EXESHE

HUADA SEMICONDUCTOR

3.3.21 TEhERsa

3.3.21.1 NfF
MEAATE R, AT R
e P2 %A B/ME |BLEUE | B KAE | BEAL
B, Vec=1.8 V~3.6V - - 5
FERIIN, Vee=1.8 V~3.6V - - 10
Ivce A HL HL mA
B AR, Vee=1.8 V~3.6V - - 10
SRR, Vee=1.8 V~3.6V - - 10
* 3-53  INAFREE
] ¥ %A B/ME HRI{E BAE HAL
F-YmFE R ] PR FEAR 2 4342* Ther'® A8+4%* The? 53+6* The'? us
Torog"
TG AL [A] USRI Ty Y 12-+2* The'® 14+4%* The? 16+6* Thew'? us
Tcrasc(l) ﬁ%ﬁ%ﬁ% HTJ‘ I‘Eﬂ - 16+2%* Thclk(z) 18+4%* Thclk(z) 20+6* Thclk(z) ms
Tmas(l) é*%‘% Iz/% Eﬂ‘ I‘Eﬂ - 16+2%* Thclk(z) 18+4%* Thclk(z) 20+6* Thclk(z) msS
# 3-54  [NAFYR AR BRIN IH]
1. E/7IEARIE .
2. Thax N CPU IR 1 .
HiE
5 e 21 M AL
B/ME
Nend mtE, BEEFRIREL  |Ta=85°C 10 kcycles
Nend BRI Ta=85°C 10 keycles
Thret s RAT7 HARR Ta=85°C, after 10 kcycles 10 Years
* 3-55  [NAFATHEE IR BCIEEE R A7 HAFR

HC32D391 #F1%#HEF Mt Revl.3

Page 85 of 91




FOSC £A%:54

HUADA SEMICONDUCTOR

4  HEER
41  HIER~F

D
PIN 1# t
W i/ (Lasermark)
2
- - + - - m

D2
b
P R 3p
- 1000000
‘ — 1
) | cl,
O ‘ h
- | g ag,%%,,44,,444,+444,,444W,g%,
») ! &
O ‘ &
; C
Q0000
EXPOSED THERMAL . bl
PAD ZONE Nd

BOTTOM VIEW

HC32D391 #F1%#HEF Mt Revl.3

QFN32TR TFN32TR
Symbol
Min | Nom | Max | Min Nom Max
A 0.50 | 0.55 | 0.60 0.7 0.75 0.8
Al 0 0.02 | 0.05 0 0.02 0.05
b 015 | 0.20 | 0.25 | 0.15 | 0.20 0.3
b1l 0.14REF I
c 0.10 | 0.15 | 0.20 | 0.15 0.2 0.25
D 390 | 400 | 410 | 3.90 | 4.00 4.10
D2 255 | 2.65 | 2.75 2.6 2.75 2.9
e 0.40BSC 0.40BSC
Nd 2.80BSC 2.80BSC
E 3.90 | 400 | 410 | 3.90 | 4.00 4.10
E2 255 | 2.65 | 2.75 2.6 2.75 2.9
Ne 2.80BSC 2.80BSC
L 0.35 | 0.40 | 0.45 0.2 0.3 0.45
h 0.30 | 0.35 | 0.40 | 0.25 0.3 0.40
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42 PBEEREHE

QFN32 ## (4mm x 4mm)

4.70
l————3. 40—>|

| b‘ —300—>| |
2 I

Y

I Y

,<-.<—h16

[ifooogood
= [ S
4.70 3.40 3.00 g______+ _2_5&__%
= || =
| nopnnnnn =L

020 020 0.40

NOTE:

— Dimensions are expressed in millimeters.

- R Us%.
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4.3  ZEUEHA

DU 5 H % 2% IR T 22 EI Y Pin 1 A7 B A0S S Ui B
QFN32 ## (4mm x 4mm)

Pin 1

Lot No. (8fiL) —

— PN (885~121i)

VAT
EE:

- EEE AHERR AR ARG, ARTTAER I .
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FOSC#X*S#
44  HEHRHRE

SRS AR E TARFRBERE R TARRT, &5 T 4R T (°0) LG P A=
P

Ty = Tamb + (Pp X 054)
o Tamb R TRE RO TAER B AR, BALEC;
o Oua R TRERN TAEM B R E, AL C/W;
o PoSE TR BN FBINFER 1O TIFEZ AN, A2 Wo O NS DIFE 2 i i) Top
x Vpp, /O DIFEFa 2450 TAER VO 51 K DIFE, J8H - ER AN, 7w
O AEFR E TAFPA BRI N TARR 7 R MR S5 IR Ty, ASAT LGB H A AT R 1 ek

ZEIRE Tye

Package Type and Size Thermal Resistance Junction-ambient Value (0;4) Unit

QFN32 4mm x 4mm / 0.4mm pitch 53 +/- 10% °C/W
® 41 FEAREAHRMEE
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HUADA SEMICONDUCTOR

5 TEER

EREs HC32D391FEUA-QFN32TR HC32D391FEUA-TFN32TR
%37 (MHz) 200 200
A ARM Cortex-M4 ARM Cortex-M4
Flash ( KB ) 512 512
RAM ( KB ) 192 192
OTP (B) 960 960
#AI0 25 25
ERIfERE 1.8 1.8
Em LIFRE 3.6 3.6
DMA 2*4ch 2*4ch
1643 E i 3% 4 4
12{ZADCIBIE#H 3 3
BMARBEPGA 1 1
SPI 3 3
QUADSPI 1 1
1’c 2 2
1S 4 4
U(S)ART 3 3
£JEUSB OTG 1 1
DCU 4 4
PVD J J
AES128 1 1
SHA256 1 1
TRNG 1 1
CRC 1 1
RTC J J
FLASHYE2 in % N v
IT#&EE (C) -40~ 85 -40~ 85
Package (mm*mm) QFN32 (4*4) e=0.4 QFN32 (4*4) e=0.4
FREE (mm) 0.55 0.75
axsk & &

IHT, WA EE DR E R .
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REFLE & BRRFR

fRAS H 34 BT N B 2

Revl.0 | 2020/2/26 | ¥IfR KA

Revl.1 2020/8/26 ©  HEhE EsuE A T B U IR . BT CoreMark/DMIPS . 38 0 5y ik
B o B R A (8] ) DI AR 55387 200Mhz
SRAM #1 Flash FERT &3, 1523 I 454 J 3 . 5007 S 2k 48
P A ZAE, TR ThREAER] .

R AR = B AN B A H R 4

B e E AR N BOR/PVD R,  HFAFE .

T JITAG/SWI i 11 5] .

® ©E

R

Revl.2 2021/525 | 1B A,

W

Revl.3 2021/8/10 1 HC32D391FEUA-TFN32TR.

A3

MRGEMISERAIREPEETERSGEN, B SHENEKR.

Email: mcu@hdsc. com. cn

PR3k : http://www. hdsc. com. cn/mcu. htm
WIS EREREIR AR 1867 2 A 10 2
BR%s: 201203

-«
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