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A5 I 2\

BT TIIE S ettt ettt ees 14
B oo 1

LQFP48 7X7mm,0.5mMm PIteh.......cceeviiriiiiiieierieeeeeeeeee e 1

LQFP32 7X7mm,0.8Mm PItCh......cooieriiieieiiiieiesieeeeee e 2

UFQFPN32 5x5mm,0.5mm PitCh.......cecieviiriiiiiiieiecieiereeeie e 4

UFQFPN28 4x4mm,0.5mm PitCh.......ccceviiiiriiiieiiriieiereeee e 5

TSSOP20 0.65MM PICH. ..o 6
T A R I T T B 2K e 7
BB .o eaens 8



RN AN Fr SORBIERAT IR 2 7

1

UiHH

TRINT WU B 32 ARG PR A 7 3T ARM Cortex-MO #f & 31+ T HK32F030. HK32F031. HK32F03X
ZRAHIEF, SR HK32F03x 7 il £k .
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2  FERGR
21 FERERRA

o LiFH/LVLH

B ORI YR VDD 2.0V ~ 5.5V, &4 It HE YR VBAT 1.8V ~ 5.5V
B G HJE VDD R, RTC BERAT484: TAEFE VBAT MJE T TAE

o T {ERIR

E A& Th#E:120uA/MHz

Stop £ HLIIFE:10uA@3.3V
Standby 5 HLL1#E:1.6uA@3.3V
VBAT RTC Jj#t: 1.5uA@3.3V

® [ {FiREViH: -40°C ~ 105°C
® 4

AR HSE: SZHF 4~16MHz &k, 87 8MHz iR

4N LSE: 32.768KHz i

H ) RC 4R %204 8MHz/14MHz/56MHz 7T it &
R 1M LSI . 40KHZ

PLL %4

BT

® U R ARG B

WU T IR T R Y R ST, RIS B LSI AT LSE. F P TR N A ) D RE AT
RGP RGN B

o R

HNERE IR AL

CEN/ M=K A

BAFRAL

1M (OWDT A1 WWDT) i8R 47
RIFEE AR AL

® (LHL KA (PVD)
B 8 kA BRI
I ob A 2 v U SN
® ARM Cortex-MO Core

B AR 7T2MHzZ
B 24 fi; System Tick 11 H] %%
B S CPU Event 2 5HiIAZ MCU 5|, st & SOC CPU [1EL3)

® {ifihdE

2
A

|
v

=

R
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RN AN Fr SORBIERAT IR 2 7

B 514 32KByte [ Flash f7fif#5. CPU 44T 24MHz B, SCFF 0 57826 I . HA RS 22 4= 1
PhRE, Ao W E RS R AT LU Flash 7RI f%dE, B71E Flash 7= g #E
Bk o

B 545 10KByte SRAM, ¥ HW Parity ThfE

— 12 fi. SAR ADC #% ¥ 5

B 10 NAMERBLRME S N IEIE
B SR 1Mbps
W CRFASNES . PR

T E AL A

W B N BRI R B A/D B R STl TE
Wl

m SWD it

it R AT A

B — N USART, X#FrERIPSPI AAGI A, BEA1SO7816 #11. LIN. IrDA R/ H shik R
Ao WO g PR

B NEIE SPIL 4 E16 MR R, HERIZS B0

B N I2C, THEEER (1 Mbit/s), SMBus/PMBus, ] M\ {52 145 5 g fig

T B

B TIMT EGEHE R, A6 il PWM %, LGB AR Bofl % 2 1k Thig
m TIM2/TIM3/TIM14/TIMA6/TIMA7 3@ H 5 i 25

RN 10

B 5% 39 ) GPIO 5]
B A GPIO 5| JImT e B oAb b e A
B RS 20mA KB HLIR

FLiEIE ) DMA #4128, 7 #F Timers. ADC. SPIs. 12Cs. USARTs £ Fli4M & fil &
CRC it5ifhith
TE SRR )T iS5 T

W SRR 32 (€ R BRRYE, T R A5 2 AR
W SCRR 32 4 BRI T T

HPIRTC, HAT [l nT A 11 RpAILOR A o St it

W AR, VBAT R T2 20Byte 7 5 ) % 40 9 £7 4%
EE3E:

m @i HBM2000V/CDM500V/MM200V/LU %28 3k
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22 B’HFE—%
AR HK32F031
SRS LQFP64/LQFP48/LQFP32/QFN32/QFN28/TSSOP20
A TIHE 120uA/MHz
Di#E Sleep: 60uA/MHz
STOP: 10.5uA with 10us wakeup time
Standby: 1.6uA with 100us wakeup time
HNEEMA 32KHz OSC
32MHz OSC
40KHz RC
56MHz RC
PLL
RYGENL POR
PDR
External RST
IWDG
WWDG
Soft-Reset
LEDYIN7a 10 i#i& ADC
Tk AL R
PVD
CPU 4 %K 72MHz
VDD TAEHE 2.0~5.5V
VBAT fii N & 1.8~5.5V
[N 17 (KBytes) 32
SRAM(KBytes) 10
DMA 5 @i
FSMC T
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ST I 38 TIM1/TIM2/TIM3/TIM6/TIM14/TIM16/TIM17
SPI/12S 1

lIC 1

USART 1

USB 7

CAN 7

SDIO 7

DIVSQRT 1

23 TR

HARRS f%% B/ MaLA R
HK32F031C6T6 B Tray 4

HK32F031C4T6 B Tray %

HK32F031K6T6 B Tray 4

HK32F031K4T6 HA ol Tray 4

HK32F031K6U6 HA ol Tray 4

HK32F031K4U6 B oL Tray 4

HK32F031G6U6 e Tray 4

HK32F031G4U6 e Tray 4%

HK32F031F6P6 e Tray 4%

HK32F031F4P6 Lyl Tray i

eI
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Example: HK22 F 031 G 6 T 6

Device family ‘

HK322 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Sub-family

031 = HK32F031

Pin count

F = 20 pins
E = 25 pins
G = 28 pins
K = 32 pins
C =48 pins

User code memory size

4 = 16 Kbyte
6 = 32 Kbyte

Package

P =TSSOP
U = UFQFPN
T=LQFP

Y = WLCSP

Temperature range

6=—-40°Cto+B5°C
7T=—-40°"Cto +105°C

Options

xxx = code ID of programmed parts (includes packing type)
TR = tape and reel packing
blank = tray packing
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3 IThEENndA

ZER

ARM ] Cortex™-MO #b 2 25 2 of — Ik A3\ 32 £ RISC ALBEZE, &2 —/MIEA . HAKIIFER MCU ~F
[Fi) o 2 AL o ) U B RE RN S R R T R G B . HK32F031 & 417 i i P E 1 Cortex™-MO #%.0y, F itk

3.1

AN
[

EEATAE I ARM T HRER 2.
RS L DI REARE I a0 T 1A

SWCLK 4 | ™ Flash CoreVCC VDD
SWDIO s = U o 32K «— LDO < 2-5.5V
Cotex-M0 CPU >< POR
Mox=T2MHz = ¢ PMU
Sle=y SRAM
= 4KB Reset
NVIC 2 A h POR/PDR
e (== psar |Interrupt PVD
DMA <‘,:"> — CRC
| o 6 HIS RC 56MHz | xraL 0sc | OSC_IN
oc sen = l
<):|I> Reset Gen AL o OSC*OUT
LSI RC 40Kz WDG
Iy = N T
p | . ld 0SC32_IN
e |
Deioior || Backup Reg l"—VBAT 1.8 5.5V
[ =) W Tamper
“““““ 4ch
::> 3compl, BRK, ETR
Interrupt o mwere K== 4ch, ETR
/Wakeup
MOST TIMER3 =—> 4ch, ETR
MISO o S
SCK |jm—————————— . TIMER14 :j‘> lch
NSS || Temperature Sensor : lch
N o meris K——
2-5.5V ! el : 1compl, BRK
| Reference Voltage I leh
c
1(;’\DCh J;/k 12Bit ADC i\> Lcompl, BRK
cns e — | )
s SHEI L
WIDG
DBGHCU SCL/SDA/SMBA
N
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3.2 TAEARBR

OxFFFF FFFF
Reserved x4800 17FF
7 AHB2
0xEQ10 0000 0Ox4800 0000
Cortex-M0 internal
0xE000 0000 peripherals
B Reserved | Reserved
0xC000 0000
0x4002 43FF
AHB1
? Resanied 0x4002 0000
0xAD00 0000 Reserved
0x4001 8000
4 i 0x1FFF FFFF T APB
I ERRECN s 0x4001 0000
Option Bytes
0x8000 0000 0x1FFF Fa800
Reserved
System memory
0x4000 8000
3 reeatved 0x1FFF ECOD
APB
S x4000 0000
5 Reserved e
0x4000 0000 Peripherals
0x0800 8000
Reserved
1
Flash memary
0x2000 0000 SRAM
0x0800 0000
Reserved
g CODE 0x0000 8000
Flash, system
0x0000 0000 memory or SRAM,
* depending on BOOT
configuration
0x0000 0000

3.3 HNENEFHER

WHRLE RRTE 32KByte I INAF A7fifias, 17 T8O iy AN i

3.4 CRCitEHT

WHEBEERE 1 — AL CRC WA HHSL 8T, R B e 4, SR AU AL B BE 77 o
CRC (M IUARMKE) tHE AT — A E 2 W —A 32 ALAgHdE 7™ 4ECRC 5.

3.5 DIVSQRT it&HH T

DVSQ Jini & 3¢ FF 32/32 [HTEFF 5 FRiZ(SDIV) R 75 By (UDIV), 1 32 (L EfF 5400 g 5. BRikig H[A
I SCFF MOD #4855 R, AN A BRI B B AH NI 37 A7 4% P AL F R
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®  SUFF 32 AL AT S MORUEAT S JBRIE, SCFF 32 AT ris . ARt %I, DVSQ Ik a5 AN RE R SCRFERiEA
Hrias, REEEm Ak ic—MT. 32/32 AR SIER 5B AERA(FIN SR E MR ). A58
S, ATCLE B B ok FT T is 5

® K&kt REARHERSE 2bits B

® IZ SIS RIS A A ) T g

®  SCRFBRE WA L T
SER DT

CSR

BUSY | ... [SQRT OV_INT_EN| ... [DZ_INT_EN| ...
| - [saRT] I [ ] |

> Divide by Zero ]

REMAINDER \>—DVSQ_int_req»

DIVIDEND /

RADICAND overflow flag

LN »
ﬁj}

=}

AHB bus

e

3.5.1 [riEgRER#R

BRkERE

LEIR 27 2% RES M 7 4% REMAINDER F R FF A 4 & N M . IR BT R 5 Briia 5, M RES
Zi {7 %5 Al REMAINDER %47 #% HF IGME A0V IE L. an RBAT# 755 Zbrik, N RES 7745 A1 REMAINDER %47 %%
BIFF 50 A N BB E Bk 5
o WURMBREARE IR SRR, MR Ao 7505 N IES.
o RN SALURL IR 155 AL AR [ o

BERE

A DL R g sh AR g sh A PG s s R A T U shBRiE . BRI H R ERE S BN
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fid 5 RCC_AHBENR.DVSQEN
y
fi. & CSR.DFSZ fias
NO
DFS =17?
YES
\ 4
BN RREE BB R
DIVIDEND %7 2% DIVIDEND /7 #%
‘ !
CYNT V€L CPNCYE
DIVISOR%F 7 8% DIVISOR# £ 2%
i CSR.BUSY & 15 % |
A
@ﬂECSRDIV_SRT ] ﬁ%% @ﬁ%ﬁ%ﬁi
‘ y
1 CSR.BUSY 27 17 2% 1 FEHLRESH
EE RS REMAINDER 27 {7 &
y
FHLRESH
REMAINDER %7 17 %%

3.5.2 BB {TH[E]

DVSQ i a5 i 1o 4 R B Bl ok g I8 S ], USRS Rz 545 R . AR R 3R, Hrpigfnf e e
SCHMIEHIT IR R 22 545 R i FEL,  thilte CSR.BUSY Jhm HIRREEN [A] .

A R RS
#]
(01, 1X)XX_XXXX_XXXX_XXXX__ XXXX_XXXX_XXXX_XXXX 17
00(01,1%)_XXXX_XXXX_XXXX__ XXXX_XXXX_XXXX_XXXX 16
0000_ (01, 1X)XX_XXXX_XXXX__ XXXX_XXXX_XXXX_XXXX 15
0000_00(01,1X)_XXXX_XXXX__ XXXX_XXXX_XXXX_XXXX 14
0000_0000_(01,1X)XX_XXXX_ XXXX_XXXX_XXXX_XXXX 13
0000_0000_00(01,1x)_XXXX_ XXXX_XXXX_XXXX_XXXX 12
0000_0000_0000_(01,1x)XX_ XXXX_XXXX_XXXX_XXXX 11
0000_0000_0000_00(01,1x)_ XXXX_XXXX_XXXX_XXXX 10
0000_0000_0000_0000_(01,1x)XX_XXXX_XXXX_XXXX 9
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0000_0000_0000_0000_0000_(01,1x)XX_XXXX_XXXX

0000_0000_0000_0000_0000_(01,1x)XX_XXXX_XXXX

0000_0000_0000_0000_0000_00(01,1x)_XXXX_XXXX

0000_0000_0000_0000_0000_0000_(01,1x)xx_XXxXx

0000_0000_0000_0000_0000_0000_00(01,1x)_xxxx

0000_0000_0000_0000_0000_0000_0000_(01,1x)xx

0000_0000_0000_0000_0000_0000_0000_00(01,1x)

0000_0000_0000_0000_0000_0000_0000_0000

= NW(hlOO|O|[N]|0

3.5.3 FFhr#E#R

DVSQ finig 43 R GEHEAT AT 5 - ITTr, PUL#EAT I e H K% RADICAND Al RES A B2 TC AT 5 3

BAETAE

i ERCC_AHBENR.DVSQEN
F oA

/
Il & CSR.HPRESQRT
R

-

Y
SPN olwiE &l
RADICAND % 17 2%

y
PFHCSR.BUSY 27 17 2 ) it

y
INRES 2 fEm%

T 75 BAT I 1]

DVSQ e # AR 4 75 Bk g iz E ), [ CSR.HPRESQRT W42 M 5 ia B [a] o ELAAHT [A] 4
N, HrPia SR E OIS FOT IR 245 20E 545 R B B S, 2 CSR.BUSY Jyr HFFEEI 6] .
* CSR.HPRESQRT & 0 if: :

W5 H eS| IR EEY
(01, 1X)XX_XXXX_XXXX_XXXX__ XXXX_ XXXX_XXXX_XXXX 17
00(01,1X)_XXXX_XXXX_XXXX_ XXXX_XXXX_ XXXX_XXXX 16
0000 _(01,1X)XX_XXXX_XXXX__ XXXX_XXXX_ XXXX_XXXX 15
0000_00(01,1X)_XXXX_XXXX__ XXXX_XXXX_XXXX_XXXX 14
0000_0000_(01,1X)XX_XXXX_ XXXX_XXXX_XXXX_XXXX 13
0000_0000_00(01,1x)_XXXX_ XXXX_XXXX_XXXX_XXXX 12
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0000_0000_0000_(01,1x)XX_ XXXX_XXXX_XXXX_XXXX 11
0000_0000_0000_00(01,1x)_ XXXX_XXXX_XXXX_XXXX 10
0000_0000_0000_0000_(01,1x)XX_XXXX_XXXX_XXXX 9
0000_0000_0000_0000_0000_(01,1x)XX_XXXX_XXXX 8
0000_0000_0000_0000_0000_(01,1x)XX_XXXX_XXXX 7
0000_0000_0000_0000_0000_00(01,1x)_XXXX_XXXX 6
0000_0000_0000_0000_0000_0000_(01,1x)xx_XxxX 5
0000_0000_0000_0000_0000_0000_00(01,1x)_xxxx 4
0000_0000_0000_0000_0000_0000_0000_(01,1x)xx 3
0000_0000_0000_0000_0000_0000_0000_00(01,1x) 2
0000_0000_0000_0000_0000_0000_0000_0000 1
21 CSR.HPRESQRT A 1 i :
W5 # B B 18] [ 115

(01, 1X)XX_XXXX_XXXX_XXXX__ XXXX_ XXXX_XXXX_XXXX 33
00(01,1X)_XXXX_XXXX_XXXX_ XXXX_XXXX_XXXX_XXXX 32
0000 _(01,1X)XX_XXXX_XXXX__ XXXX_XXXX_XXXX_XXXX 31
0000_00(01,1x)_XXXX_XXXX__ XXXX_ XXXX_XXXX_XXXX 30
0000_0000_(01,1X)XX_XXXX__ XXXX_XXXX_XXXX_XXXX 29
0000_0000_00(01,1x)_XXXX__ XXXX_XXXX_XXXX_XXXX 28
0000_0000_0000_(01,1x)XX_ XXXX_XXXX_XXXX_XXXX 27
0000_0000_0000_00(01,1X)_ XXXX_XXXX_XXXX_XXXX 26
0000_0000_0000_0000_(01,1x)XX_XXXX_XXXX_XXXX 25
0000_0000_0000_0000_0000_(01,1x)XX_XXXX_XXXX 24
0000_0000_0000_0000_0000_(01,1x)XX_XXXX_XXXX 23
0000_0000_0000_0000_0000_00(01,1x)_XXXX_XXXX 22
0000_0000_0000_0000_0000_0000_(01,1x)xx_XXxX 21
0000_0000_0000_0000_0000_0000_00(01,1x)_xxxx 20
0000_0000_0000_0000_0000_0000_0000_(01,1x)xx 19
0000_0000_0000_0000_0000_0000_0000_00(01,1x) 18
0000_0000_0000_0000_0000_0000_0000_0000 1

3.54 ik

DVSQ Jnig 5 P #B H P A it S R R i E AN R S, S R gk il B v g R S R 2l g 3 CSR
AT A RPN WT R BR T Whd 2 P W, 7ER—iF %, B R R R W T ae s — AN R A
T BRI T -
o LA AE CSR.OV_INT_EN f#fgnkk 4,
o M SRRILE FRECN 0x8000_0000, PFRr#N OXFFFF_FFFF B, Hrrid sk £ bl i B4
o AHR WS AT LU I B BRI
> B E CSR.DV_FLAG X 0.
> JHE N —XBRESIT i H
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B O b7
o T LLEMAE CSR.OV_INT_EN f#fgnkk 4,
o CUBRECH OB, HWHERSHAIEE AL
o ZRARWTE SR AT LU i AR AR T B
> AR E CSR.DZ_FLAG % 0.
> AT —IRBRIESIT T s 5 .

3.55 FEEZFEW

BRVEHRAE:

e [#’5 DIVIDEND % f£# 1 DIVISOR 77 A7 FMEAE 18 B FE s A 2 g A 0, B DL Rl i = 1T B 5 X
P BB I T /NG Eblink 575 5 DIVIDEND[7: 0])5, DIVIDEND 2717 4% i) 24 1y F— Ik
FIBEENIE, (K8 M B AN

o URRMERENPUEEZE, TwRTNE. FTFEILZETE DIVISOR i i iRk BT,

FHBH:
TwRTNE. FTFEILZETE DIVISOR %78 42 i BRiis BT iA .

SRR
o IHRTE DVSQ it & A 58 Buis H I % 15 1] RES 1 REMAINDER #7745, Rl m 264 T 5 RRIRAS, fEERPR
AP AR R . BT DU £ H) CSR.BUSY HPIRZAK AW RES 1 REMAINDER (1 2 15 4 4 .

o WIHRAE DVSQ A 52 IE E F iHi5 3/ 7] DIVIDEND/DIVISOR/RADICAND 23 17 8%t 2> i i 28 kb T- 254K A

3.6 SRAM

WS Z 15 10KByte SRAM, CPU fE L% 55 4 i WIHEAT PROE T S U 7], BE I A2 K2 BN H I 73K

3.7 NVIC

W B RE N R Wi g, RRAE AL 2k 32 AN 0T BE i B iEE (S 16 4> Cortex™-MO ) B2k ) Fi1 4
SR o ZAEH DL /N R T RSB B R RV ) T BT RE
EHEA T NVIC B2 IA B AR 1 W e )57 Ak 21
e 7 [ N b BN %
EHRAHNVIC #:1
FOVF BB 1) 5L b B
Aab 6 3] PR L v I S 4 v e
SRR TR S R T R
H B AR A7 AL BE 3 IR 7
Wi Bl E SR, TEHRIME S8
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3.8 EXTI

7R I o bl /A P A R 24 AR T A r I/ S SR AT [ 2R 5 ) S0 A 0 B £ o AR P 2 S T LA
SERCE DLER A FAE CETHR A B MOR BOA IR I HLAT LSRR o S A7 A T DR I
TESRIPRE o EXTI Al 2 K vt 98 BE /N T P RIS B R ST PR 1 B i 2 . Ah P T2k ie 2 4716 R, AT B2 39
NGPIO i,

39 H#p

R ER 0 B A R B AT, RO P30 56MHzZ 19 RC 4735 545151 8MHz, Hi3E MR A i) CPU IHEH,
B T DA 6 B B 9 R AT b, CSS THRETFRIJS, 245098 HSE RHEI RN, S hans, ARk
HUSIR T TRURE, 765 B0 T LLSIR PLL I 5% 4 MRS B (24— UM RO R B2 R ) . B S
sy Aigs T HCE AHB IR . =ik APB(APB2)FIIKi#E APB(APB1)[X 1k, AHB F1 APB HH i % & 72MHz.

PLL 1 8 4470 A Eh HSE il HSI i3 .

N CPU [ TAESIR LT T B 2 (BRI, MR PRI TAE, RiE. 20 TAER.
® 32KHz LSE #J LAfEN CPU H gk
® 40KHz LSI 7] LL{E N CPU i #h
® 4 1% GPIO 5|l (PAO/PA4/PA13/PA14) i N LAYEJy CPU I

A S5 1
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RCC_CFGRA
EXTCLK_SEL[10]

RCC_CFGR4:
FLITFCLK_SEL[1:]
RCC_BDCR. forbid 11
RTCSEL[L0] EXTCLK b FLITFCLK FLITFCLK
Prescaler f————»8MHz
01 /1,2,3,..,9 1 Flash program irterface
o clk 100 0
05¢%2. 0UT B—{ 32.768kH: | 1sE ) RCC_CFGRA
LSE 0SC ! RTCCLK RTC logic 120201K_SEL[ze]
oscz2. IN B - 8 .
11 10 1202 clkc
00/
Lst [ CLK L
i WG IWDG
i RCC_CFGRA.
RCC_CFGR4: [2C1CLK_SEL
ESw[z:d] i
56MHz v i2c1elk
HSI RC -
125 clic
|
4[)_( ) HSise
010 HCLK
el it ~SLEEPING; o AHB bus, ARM
Hsli4 RCC_AHBENR :‘ ) > core, wewory, DMA
7y 100
HSIEAED lothers - 8 4, FClLKofCorex
EXTCLK— ) a2 me
v i) )
=9 ng to Cortex Sysmibingr
el 35| *
HSIPD
RCC_CFGR4 0o AHB APB
PCLK 72MHz wax .
01 Prescaler HELK Prescaler TDM’
%2, %3, x4 -+ x16 0 /1,2,4..512 /1,2.4816 RCC_APBXENR
osc_ouT B 43mm: HSE PLL PLLELK " RCC_APBXENR
oscinm—| PEOSE v o TM
+—] if(APB2 prescaler = 1) x1| TIMXCLK,
forbid. else x2
I 55 ADC Prescaler
12,468 ™ ADCEN ADCELK,
N 2AMHz wax
LSE
LSi
SYSCLK
Main Clock Outpus HSE USART cllc
S S ] o
———HsI
Iy W 152
PLLCLK

RCC_CFGRMCO[20]

o TIM14
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3.10 Boot &R

FEJR BN, B2 B i = B 258 (1 —Fh
® N/ NMFES
® NARGfka H2EE
® M SRAM [ 28
H 2B AT R GiAettias T, v LUEE USART1/USART2 Xif A £ B HT 4 A o

3.11 ftEHFR

® VDD =2.0~5.5V: VDD &} /O & A1~ # LDO fH

® VDDA=2.0~55V: JyADC. i JZ G EREERL 0 St i

® VBAT=1.8~5.5V: X[ VDD i}, WHHIEDI#H @ VBAT 8 RTC. 4 32kHz #8345 A J5
HAAF AR L

3.12 HEKZES

WESERL 1 B B AL(POR)/ L E AL (PDR)HLHE , ZFLERIAZAL T TARIRE, RIERGEME T 2V I TAE.
241 VDD ik 7 POR/PDR [®{E R, BE&FTEACRES, MDA HINE R AL i H . SHF B — 4> ml g f2 U
MEHPVD), &t VDD L Jf 5 VPVD t#, 24 VDD KT 2 T IR VPVD KPR A i, o b4k 3
FEFF AT LA Y 45 B R fedz il 3 e N e sl PVD Dt 5 2Ll AR Fr A e T A

3.13 RIhFEEE

O S 2 A DR

@ Sleep Mode: HEARAE

TEREIRAE S, R CPU 1k, P b kb T TARRES I T 78 A 2B A Wi/ R B e it CPU

® Stop Mode: 1S

TELRFF SRAM FIZFAFEE N EABZRIEIL T, AFHUE AT DU B R AR R RETH #E. EEPEATS, rg m
BHEP g OGP, PLL. HSI A1 HSE ) RC R #s# C M. AT DL AE — R B R EXTI (945 5 flds il 48 A5 LSS
A eEE, EXTIES A LLE 16 NS 1/0 Dz —. PVD %l . RTC %, UART misLULHED LA K 12C Hiuhl Ut
[

@® Standby Mode: AL,

TERFAURE R o] DLk 2 AR A FLRE Y FE. 936 LDO 85 CH1, RILATA B 1.5V &2 i gk V)T PLL. HSI
1 HSE K RC k% 23t 2 i FEASHIEIS, SRAM FIZFAE 2SI A 20K T 2, (H G 2% 2R 17 2 1 N AT AR5
B, FHLEERAITAE.  MAHUBERGE B4 NRST ERISMBEES . IWDG Ef7. WKUP & ik
ek RTC f i Bh 21 .

Wakeup &I 6 M5 JHImTE. ©A14 52 PC13/PAO/PAG/PAT/PA9/PA10.

3.14 DMA

ARG 5 #%IE ] DMA W] UE BEA7fif 3 2 A7k 35 . 0% BIAF il a8 AN A7 it 2 B BEE R M2 . 1> DMA #1143
SCRFMC G X B, 3 G 1 P 2 AR Hi BIIA 22 o [X 45 R BT 7 2R 1) P I

AN I AT L TR DMA TERIZHE,  [RII AT DL BF il RIS ARSI AR qn it ik A 3 AR
HhEF AT PSS B B E . DMA ATLAH T E 25 SPIL 12 C. USART. EHHf &% TIMx, SDIO A ADC.
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3.15 RTC B8 #1 Backup &F7Fa%

RTC 15 & & A7 v idiid — Mk, 78 VDD A 20 i1 %1% 4% VDD i, 45 0 B VBAT & I i . LQF P32,

UFQFPN32. TSSOP20 3% A M7 VBAT &, R % VDD A, VBAT 45584 IEH T.4E, &4t StandBy
RIIFELN fiE -

Ja % A7 s ] AT OR A P B R B o i AR A S WA GBI B AR AL AU e, th A

SR

RTC & —Mazfy BCD Eifds / ihdids. HEEREW T

HPpPRALM . 700 A (12 8 24 20, BWHL. H. AL 4, %208 BCD (S H3EED.
HahiA%e 2 28, 29 (HH). 30 &£ 31 K.

A9 A ) A B A A A5 LE AN ATLASE e 2 P

EATRAIE 1 #) 32767 > RTC migifikaf. XwTHl 12K RTC S5 piFEL.

HerRhEr R B 1 ppm B3R, DOAMEA 9 IR AN HER 1 .

PAAMRZNAIN 51 B EAT AT S RE e e . AR BUR AN FAFRS,  MCU W AZIE R A HLEE e .

I )R T T ORAE H DA A o DI RE T el i [k 5| B _E i SR A, B L Ee A il ker il 2 [a]
BRFR,  MCU AT M Ik R A LS e i

Sl . AR A SEODRE AR A58 IR (50 Bl 60 Hz) Sk H I AR i

3.16 JILETH

WAL T IR EE T — A 12 CLR TR AT — A 8 AL T ids, Bl — WAL 40kHz 1) RC k¥

SR Bl PN RC R &AL T ERE e, pr LB ATIEAT TN U AL . e ] DL 2 s T ) T
AL RN AL R GE, SR —AS 1 N g O R P SR AR N B G e 4 T DATE B R B B
WEER R T T . ERBURESL,  THAEs i DLBR 4

317 ®WHENA

EWHETVRANAE —A 7 GRSl IFmT IS E B E HIsAT . &7 DA s T I A TR A2 il R R A

BARG. ChENE, HARMERR I, AR, T e IR

3.18 System Tick EH] 2%

XA ER SR THTEERS, W 48— MrdE R s . BB N
24 {71 B IR T E A

HInE ) ae

YA 9 0 B e AE — AN ] BE il R W

A g FE A A YR

3.19 EnF2%

HK32F031x4/x6 251 AL 35 ik F.AN 8 FH g I 83 F1— /N ey 24 1) e 1N 2%

TERT 3R Timer TR | RS g5 DMA fIRILLE | EAMAL
il
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, L | BB, R, | 17065536 | B
IRy TIM1 16 1 | s > EMES B
k]| B2Y
BA TIM2 32 fu B, BE. | 1 F165536 5 &
1B 1/ Z EHEE
=
TIM3 16 i BB, . | 1 65536 il &
BB Z BHEE
TIM14 16 i b1 1 #165536 & 1 &
Z BHEE
S I B
TIM16 16 i 1 1 #165536 1 B
Z EHEE
| B
TIM17 16 i 1 1 #165536 1 B
Z EHEE
\ X B
FEA TIM6 16 iz 1 1 #165536 0 I
Z EHEE

3.19.1 EAEr i

FEAREREE TIM6 A8 —/ 16 AL H IS, & B 1T afs 1 Mids ok 3.
BT DU Dl e I 2 S (R i, R T DO B R i ds (DAC) $RAER Bh. SEBr b, EfESHh WEE
Pk E:3| DAC Hamid fil ok fn it 820K 5 DAC,
® 16 i [ Zh 24 EonitHoss
® 16 {7 A AR (" SERHME ) T Angs, A6 N B Bl i R AN 1~65536 2 18] AT A0 E 7 4
® fiikxDAC ][] B %
® T AGIEEE ) IR A E/DMA B SR

3.19.2 iEFEr 28

BN FH e I 2 AT T AR PWM i, BRAE D 7 B () B

TIM2, TIM3

HKF031x4/x6 & BAMANTIFEA K 4 @GS E R 5. TIM2 BT —A> 32 A BB E 0 3818/l i+ Hs A
—/N 16 AL H . TIM3 2§ —A 16 {7 H 2 S8 8 /0% i T H B s A —> 16 AL Fi Sl ‘ENI#EA 4 NALIEIE,
M SR A e PWM. Bk e i o AE ORI R, TR AL 208 12 M At ELEY/PWM.

TIM2 1 TIM3 i € i 2% 77 i85 2 b 2885 2 h e 5 TIMA g G4 ) e i) 28 0 [ A, SR D sl ARk e Th e
TIM2 A1 TIM3 #S AT £ B ARSZIK) DMA 153K . IXSEE I SR REUG AL B IE AT (B atd a5 s, thResHE 1 33 M
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IRBNAR IR At o AR U, ok B TR 4

TIM14

ZOEN AT — A 16 Az B B EHGE I T B A — A 16 M7 s . TIM14 B — N EadiE, A T A3
Wl b, PWM s ik Bt o R, B ar B R A

TIM16 1 TIM17

PRI E I 2 T — AN 16 £ F 3 FH BB IG TH A — AN 16 Srfisrdids. e EEAEE —AouliE, HTHAmR
St LB, PWM B R o TIM16 A1 TIMA7 A7 TLAMar g 56 XA AL, DMA 35 SR 2B R Ehag . £
AT, A BT ek 4h .

3.19.3 H&EN R

e PP T I AR (TIMA )R] DA o2 70 Be 2 6 NIETE R =AH PWM KBRS, 3BT DAL o 38 038 e I 45
DUk S7 e ] A

® i Ak

i 1 B

P PWML 2585 a3 5545 3K0)

LoV QL

HAN PWM it , BARE ] SR SE X 4l A T e

Fo BN 16 frbrdEEmf 2, B TIMx ER ss LA MR ZhRE. BCEDY 16 i PWM R4S, ERA 2
AE/1(0~100%). FEMIRER T, T EER AT AR g IRZ DhREAR SARER) TIM €t SAHR, P EREs i AR A,
DAL v 4 o 5 I 245 1) DU I S N 2R B RE D e 5 TIM S8 I 2800 [ #A,  SR AL RID B AR R HE T fe

3.20 IlIC B4

14N 12C B30, GE TET 2 REAMMBER, SCRpRHERE N (100 kbit/s). PRigiis=t (=400 kbit/s)
MR, (51 Mbit/s) 520 mA i H IR E) .

12C #5101 30 FF 7 4788 10 750k, 7 A AR A 52 35 XU L hE -3k

12C 4L TSMBUS 2.0 fIPMBUS 1.1 Hf#E{E > F5: ARP 8877, FHLBEZHMY. i HCRC (PEC) A/ %
IE. EEIIGIE. ALERT RSl s,

12C & — ML FCPU BRI i B, IXFE12C w]7E Mk PE AT A5 1 U BEMCU

A G R P RO R 5 e 7 S A

B e A GRS e
I Bk 5 B | 2 50 ns M1 15 A 12C HMEEIRHBh R] g FE K
. — 1. B RE ST vs FRAERE R .
2. REKE
i B . HE. L2728

e
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3.21 USART

afE N EA —MEHED PO A (USART), HOs E@# % 5k 6 Mbit/s. ‘B2t 7 %} CTS. RTS. RS485
DE {55 . A aEE R PG M B A N TEE A U A E . USARTT IESCHFR RERilfE (1SO
7816). I'DASIR ENDEC. LIN = /B, HEhBERrFRAE, BA 5 CPU MHef sz i his, 7T A5 bR
el MCU. USART #2110 LU F DMA 21 85 .

USART #¢i: USART1
R ) A R P A A SRR
i DMA #HArEsHEfs CRE
ZAH AR SR
AP CRE
SmartCard CRE
BRI TR S
IrDA SIR ENDEC ##Ht X ¥
LIN i HF
U b AT AN A5 1 A2 g fi CRE
PSS R B B CRE
Modbus &5 SR
SEINERES talll CRE
Xz Ja H SR

3.22 SPI

SPI BEf% Lk 18 Mbit/s 3815, P MFI R, 20 AL AR . 3 A7 T s ol 7 A 8 Fh A
B, WinTBCE N 4 73 16 fi7.

—ANbRiE 128 #:0 (5 SPIU R SCRFIURIAS R F SR tE,  fE DL E BN Tl AR TAE. B E N
16 24, 32 ff&hm, £ 16 ek 32 M EHE %, MLHMGE SR . Wi 8 frnl e bk 7/ Ml i & 8kHz %
192kHz HIEHERAEIAR . 2 TAR T S, Bl A S oo 14 6 tH R BRI 266 1% I 4

SPI 54 SPI

fifift CRC i+ SCRF
Rx/Tx FIFO SCRF
NSS fikisi = SCRF
12S ##= SCRF
TI A SCRF

3.23 GPIO

A GPIO IS AT LL i A e B pdi L (HERL BRI B% )« A\ (ir BOAN 7 _Eo R ) Bl B B A D g 1 - %2
0 GPIO B I #R 5 e sk Bl s SL . Bifa 19 GPIO & IR K iitdd B ). TEFREMEIL T, 110 &
AN BT RE T BLE I — MR E IR BUE , LR SN /O F 4745
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3.24 ADC

PR 1> 12 A7 R 7 e 2 (ADC), &4 ADC SE 205 10 NMMBIETE, 7T LASEBL ks i e . #£
AT, R E K — AR R LR B 3T .

ADC #% 1 _EASNAIZ R DI RE 1

@ [FINRFEANOREF

@ SISUCRFEANGREF

® HUURKE

ADC " UL ] DMA #4F . BLUE [T ThRE AL VR AR SRS Es b I — . 2R EIT AR T iadiE, A lmfE
S TR AR, KA FRR T E B A (TIMX) R 5 2% ) B 28 (TIMA) = A= B S, mT LAY 50l N 4%
Hk2| ADC (T aafil A FE N fil A, MLRIRE PP BE1E AD S5 SR 2D

3.25 EEERK

IR AR AR P A — IR S RV E A I L T o R AR AR AE A B0 5 21 ADCA_IN16 (M A GlHIE b, TR
e RS 1) B 2 0 8 B UM

3.26 WHSEZEH[E

WIS #HE (VREFINT) J9 ADC FlELELEHREE T —ANFaE s B4t . VREFINT P #83%3% 5] ADC_IN17
i NIEIE . U7 AR O R

3.27 WilEO

Wik ARM ] SWJ-DP #2111, 7] DASEIL & 472k SWDIO/SWCLK i #% .
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4 PREEIERAT
41 BAHHBELE

B RKEUE (R A I 8] (0 s A0 AE e I FLAA Py AR %R B A A AT A A B 26 A T AR R AT . i R 51
B K ATEAR T B 23 450 Y 1 K AR IR o A R] AR E 5 R0 {E T T RE S MALC 1y I AT S

411 iREREERMT

vias ik B/ME | BKIE | AL
Voo-Vss | SMEBFAE AL (17 Vopa 1 Vop) 0.5 6.0 v
Vin E1l NSOk NGV E VSS-0.3 | VDD+4.0
|IAVDDx| | A~[F) £ H 5| 02 [ 1) el e 22 - 50
[Vssx—Vss| | AN FIHEHLS] 2 IR L 22 : s | ™
4.1.2 1RFR EBGRE
iR b BRME | AL
Ivobp 2234 Vop /Vopa BLIRZR 1S B (HEN 7D ! 150
Tvss 25 VSS MRS R HETD ! 150
o R VO At 5] F 4 e rRim 25
R VO At 5] _E ik b FRi 25 mA
Iinyeiny? S| EN LR 3 +5
* B 1O R AR 25
Imieevy

Note1: FTAMIHIE (Vop, Vopa) FlHL (Vss, Vssa) 5l A ZNGEZER: 24N R VGBI WL R4t .

Note2: Jx[nlyF A\ HLm T HLA1F IR fE .

Note3: 4 Vin>Vop i, A —AERNEANRG: 2 Vin<Vss B, H—NEEANER, N BRALLA AT DLk i
Noted: )4~ /O HEINAFENEIR, X ling pin, B 9 IE [A1E N BLIS SR) N B R RIS 26560 B 2 AT

4.1.3 RIRBERM

Ziine) i3 SHE L
Tstg b A I 5 Y - 45 to +150 .-
T) K G 125

42 TES¥%

421 HEFEITIERMG

#s #iR B/ME | BRE | B
fhcik & AHB I 4 4% 0 72 MHz
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frerki W ES APB1 I8P 0 72
frerke AN EE APB2 B4 SR 0 72
Vbp PRt TAE LR 2 55 A4
Vopa! T TAE LR 2 5.5 \Ys
VBar SOy ER o> TAE & 1.8 5.5 \Y
T TARR -40 105 ° C
422 BALFYEEARN
Table 4-1 BB
s S %M B/AME | BBME | BKME | BAL
Tadclay rstn % V7 [A] - - 40 us
V Threshold AR - - 1.75 \Y%
Table 4-2 PVD H51k
i ¥ v Jia B/ME | BBME | BOKE | BT
PLS[2:0]=000 | 2.183 | 2.188 | 2.196
PLS[2:0]=001 2.286 2.289 2.298
. PLS[2:0]=010 2.393 2.399 2.407
Eﬁiiiﬁ@fﬁ PLS[2:0]=011 | 2.502 | 2.508 | 2.518
i PLS[2:0]=100 | 2.621 | 2.629 | 2.639
PLS[2:0]=101 | 2.726 | 2.733 | 2.745
PLS[2:0]=110 | 2.839 | 2.846 | 2.855
PLS[2:0]=111 | 2.958 | 2.969 | 2.979
Vrvp \'%
PLS[2:0]=000 | 2.116 | 2.119 | 2.125
PLS[2:0]=001 | 2.208 | 2.211 | 2.220
o N PLS[2:0]=010 | 2.305 | 2.310 | 2.320
gﬁiiﬁﬁ@ﬁg PLS[2:01=011 | 2399 | 2.406 | 2.416
i PLS[2:0]=100 | 2.506 | 2.512 | 2.521
PLS[2:0]=101 2.596 2.602 2.613
PLS[2:0]=110 2.693 2.701 2.710
PLS[2:0]=111 | 2.798 | 2.805 | 2.817
4.2.3 TAEmFEKFE
Table 4-3 T{EH iR
VDD@25°C )
B *H 20V | 33V | 50V Unit
HCLK=96MHz, FLASH
BEH 3 AL, APB | 21.505 | 22.63 22.85 | mA
4+ enable
HCLK=96MHz, FLASH
Run mode R 3 MR, APB | 12.908 | 13.232 | 13.301 | mA
i 44 disable
HCLK=HSE 8MHz,
FLASH 82 0 %48 | 3.151 | 3.418 | 3.533 | mA
#, APB K%} enable
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HCLK=HSE 8MHz,
FLASH 2HX 0 55458 2.316 2.559 2.653 | mA
i, APB i #h disable
HCLK=LSI 40KHz 196 208 212 uA
HCLK=LSE 32.768KHz 190 205 215 uA
HCLK= 96MHz
APB i i disable 5.199 5.441 5483 | mA
Sleep mode
HCLK=HSI 8MHz
APB i i disable 0.778 0.845 0.937 | mA
LDO 4 TARRA
HSE/HSI/LSE 4] 120 128 130 | uA
Stop mode LDO I FERks
HSE/HSI/LSE i 9.22 10.26 1247 | vA
Standby mode LSl and IDWG on 1.13 1.64 3.17 uA
4.2.4 SRR
Table 4-4 51 2 i S Re 1%
il 2¥ % | ®/ME | BEUE | BBKME | AL
fuse et | BTEISIZR 1 8 25 | MHz
Visen DN P 0.7Vop - Vob v
VHseL BN G| K Vss - 0.3Vop
Twase) | A 205/ ] 5 - -
Trase | EFH/ T REE A ] ) 20 ns
TfwmsE)
Cingxsk) LPNE L) - 5 - pF
DuCywsg) | izt 45 - 55 %
Table 4-5 AMEMEER piFIE
Symbol Parameter Conditions Min | Typ Max Unit
FLSE e R ) - 32;6 1000 | kHz
VisEn PN D =R 0.7Vop - Voo v
VLSEL BN G| K A~ Vss - 0.3Vop
Twsg) B R A T ] 450 - -
Tresk) TR R T ) ) 50 Ns
Tfese)
Cingsg) LPNE L) - - 5 - pF
DuCyusg) | =5t - 30 - 70 %
425 PEREERERE
Table 4-6 PyERHUER fiFIE
Symbol Parameter Conditions Min | Typ Max | Unit
fhst I g A e - 8 - MHz
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DuCywmsy | it - 45 - 55 o
RCC_CR #ff st e - - 1
T KHE | Ta=-40to B ] 25 | o
105 °C
ACCusi | HR%5 5HEE T s | o] 22 |y
85°C
TA=0to
-1.3 - 2 %
70 °C
TA=25°C | -1.1 - 1.8 | %
Tsucsi) PR 75 o s e Vss<Vin<Vpp 1 - 2 us
Ippesn YR 78 ThFE - 80 100 | uA
Table 4-7 PyERIRIENT Sh 4RI
Symbol Parameter Min | Typ Max | Unit
fisi iR PIES 30 40 60- | kHz
tsu(LsD) &% 2% )8 s i [a] - - 85 | us
Ippsn R 43 ThAE 0.65 1.2 | uA
4.2.6 PLL 5%
Table 4-8 PLL %%
Symbol Parameter Value Unit
Min Typ Max
for INGREETES 1 8.0 25 | MHz
- B NI S S L 40 - 60 | %
oL out A HH IR B R 16 - 72 | MHz
tLock B N [A] - - 200 | us
Jitter TEAEL3) - - 300 | ps
4.2.7 FrESRFE
Table 4-9 FFfig2a4etE
Symbol Parameter Min Typ Max Unit
TrroG AT H N ] 6 - 7.5 us
Torase T BRI [] 4 - 5 ms
B YRS TA] 30 - 40 ms
IDDrroc | B 15 NHLA - - 5 mA
IDDerase | DU/ #ERR FLI - - mA
% HLIf @24MHz - 2 3 mA
IDDreAD
P HLIR@1MHz - 0.25 0.4 mA
Vi A N HL - 0.1Vpp
Vin CETPANE =R 0.9Vop
VoL g HR G FRL 0.1Vpp
Vou fig HH v FE 0.9Vop
NEenp P55 T3 20 T
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| ter | BARGAATHT R I | B
L HRMERTR wsY, TT 2R 25 CHIZAMF T,
4.2.8 10 | etk
Table 4-10 10 5| M E it
Symbol Parameter Conditions Min Typ Max Unit
. Vpp>2V 0.42*(Vbp 5.5
\% RNGLINE \Y
| AR Vop<2V | -2V)+1V 52
0.32*(Vpp-
A% i A L -0.3 A%
I LIPS IVYH0.75V
Jit 5 Rk A s R s
Vhys NN Llrj‘ﬁ 7i S%VDD - - mV
IR i
Tig LD === Vin =5V - - 3 uA
weak pull-up
Rey ) . Vin=Vss 30 40 50 KQ
equivalent resistor
weak pull-down
Rep . . Vin=Vbp 30 40 50 KQ
equivalent resistor
Cio I/O pin capacitance - 5 - pF
Table 4-11 10 5| Iz et
Mode | Symbol Parameter Conditions Min | Max | Unit
fnax@oypout | Maximum frequency - 2 MHz
output high to low
trao)out . - 125
10 level fall time CL=50pF, Vpp=2V to 5.5V
ns
output low to high
tr(IO)out P . . & - 125
level rise time
fnaxaoyout | Maximum frequency - 10 MHz
output high to low
tfI0)out . - 25
01 level fall time CL=50pF, Vpp=2V to 5.5V
ns
output low to high
tr(IO)out P . . & - 25
level rise time
CL=30pF, Vpp=2.7V to 5.5V - 50
fnaxaoyout | Maximum frequency | Cr=50pF, Vpp=2.7V to 5.5V 30 MHz
Cr=50pF, Vpp=2V t0 2.7V 20
CL=30pF, Vpp=2.7V to 5.5V - 5
output high to low
11 tHI10)out . CL=50pF, Vpp=2.7V to 5.5V 8 ns
level fall time
Cr=50pF, Vpp=2V t0 2.7V 12
CL=30pF, Vpp=2.7V to 5.5V -
output high to low
tr10)out L CL=50pF, Vpp=2.7V to 5.5V 8 ns
level rise time
CL=50pF, Vpp=2V to 2.7V 12
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429 TIM i+##RetE

Table 4- 12 TIM 1 H 524

Symbol Conditions Min Max Unit
Tres(TIM) Timer resolution time 1 - TrivxcLk
Timer external clock
FEXT 0 Frimxcix/2 MHz
frequency on CH1 to CH4
RESTIM Timer resolution - 16 bit
16-bit counter clock period
Tcounter 1 65536 TrivxcLx

when internal clock is selected

TMAX COUNT Maximum possible count - 65536x65536 | Trmmxcrk

1. frimxcLk = 72 MHz

4.2.10 ADC %

Table 4-13 ADC 451

Parameter Conditions Min Typ Max Unit
SDIF=0 vrefn - vrefp \%
Full scale range
SDIF=1 2*(vrefp-vrefn) A"
Input signal common mode (vrefp-vrefn)/2 \Y
Input sample capacitance - - 5 - pF
Input switch equivalent impendence(Rs) - - - 1000 Ohm
Positive reference voltage(vrefp) - AVDD | AVDD | AVDD \Y
Negative reference voltage(vrefn) - 0 0 0.1 A"
Analog Supply voltage - 2.0 33 5.5 v
Digital Supply voltage - 1.35 1.5 1.65 v
Current Consumption AVDD - 110 - uA
X SDIF=1,@
Current Consumption VDD M - 40 - uA
sps
Current Consumption vrefp P - 35 - uA
Clock period(teikp) 3333 71.4 23.8 Ns
The high level time of clock(teikn) - 40% 50% 60% Teikp
The time delay from rising edge of
. - 0.8 - 3 ns
clock to rising edge of EOC( teocr )
The time delay from rising edge of
. - 0.8 - 3 ns
clock to falling edge of EOC ( teocr )
The time delay from rising edge of EOC L2 4
- - ns
to the data is valid at data bus B(tdata)
The setup time of SOC(tsocs) - - 0.7 - ns
The hold time of SOC(tsoch) - - 0.7 - ns
The time of Sampling and converting
- - 14 - tclkp
( tsp+con)
The time of sample( ts) - - 1.5 - telkp
THD - - =72 - db
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SNDR - - 68 - db
DNL - -1 - +1 LSB
INL - -1.5 - +1.5 LSB
Offset error - -16 - 16 LSB

4.2.11 EEERBRRENT

Table 4-14 55 LR

Parameter Conditions Min Typ | Max Unit
Analog Supply voltage - 2.2 33 5 v
Digital Supply voltage - 1.35 1.5 1.65
Current Consumption AVDD - 150 - A
Power down leakage current en="0’ - - 1
Power switch control voltage Power down - 0 - \Y%
(Ven) Power on - 1 - vddl
Sensor linearity with temperature - - +1 +2 C
Sensor output voltage at 25°C 1.34 | 143 | 1.52 v
Sensor Gain - 4.0 4.3 4.6 | mV/C
Output load capacitor - - - 20 Pf
Output current - -40 - +40 uA
Power up time(tstarT ) - 4 - 10 us
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5 BEMHEX

HK32F031 % 3. T LQFP48/LQFP32/UFQFPN32/UFQFPN28/TSSOP20 fifhdfs, & fHE L .
LQFP48 #}3% Pin-out

BOOTO
PB7
PB6
PB5
PB4
PB3
PA15
PA14

VDD
VSS
PB9
PB8

( 48 47 46 45 44 43 42 41 40 39 38 37

vBAT [1 36 [1 PF7
pc13 [z 35 |1 PF6
PC14-0SC32_IN [3 34 [ PA13
PC15-0SC32_0UT []4 33 [0 PA12
PFO/OSC_IN [5 32 [ PAN
PF1/0SC_OUT [J6 31 [J PA10
NRST [7 HEHRESS 30 [ PA9
vssa []8 29 [ PA8
vbpA [9 28 [1] PB15
pao O10 27 [] PB14
PA1 11 26 [] PB13
paz 112 25 [1 PB12
\13 14 15 16 17 18 19 20 21 22 23 24 /
OO0 oOoogooOodg
M T 0 © N~ - o i
g&&&&%gggégg
LQFP32 #% Pin-out
=
WO~ wowes oD
WO OO mM@Mma@O <
S mooo o o i
OO
32 31 30 29 28 27 26 25 )
vDD [] 1 24 7] PA14
PF0-OSC_IN [] 2 23 [ PA13
PF1-OSC_OUT [] 3 22 [ ] PA12
NRST [] 4 LQFP32 21 [ PA11
VDDA [] 5 20 [ ] PA10
PAO [] 6 19 [] PA9
PA1 [ 7 18 [ ] PA8
PA2 [] 8 17 [ vDD
N 9 10 11 12 13 14 15 16
2ILLE8a 0
oo aoa >

UFQFPN32 33 Pin-out
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= "
o O~ o w<s o —
0O O Mmoo mMoma@m <
T i T Y N o N Y i A & 1
32 3130 29 28 27 26 25
vDD (231 R T TR 1 24 23 PA14
PFO-OSC_IN [232 ¢ 0 v 23{21PA13
PF1-OSC_OUT [23 ! ' 221 pAT2
NRST [I34 . VSS ' 211 a1
I - VSSA ' i
VDDA [35 ! 1 20¢23 PA10
PAO [36 : 1943 pAg
PA1 [337 « 18<27 pAg
SN : 17 <21 VDD
AT 9 10 111213 1415 16
M) st W) W M~ O — O
rTEiEEEE G
UFQFPN28 3 Pin-out
0 <
M~ WO W <k o «—
DM omM@MMAM<C <
o000 0o Qo
2827 26 2524 23 22
BOOTO t:: 1 21<1PA13
PFO-OSC _IN 2 2 20¢1PA10
PF1-OSC_OUT :: 3 191 PA9
NRST:: 4 18 PAS
VDDAE: O 17 +-4VDD
PAOE:. 6 16:4VSS
PATE::7 15;--
9 101112 13 14 {2
I2I<2Im
aAaooao oo

TSSOP20 #}3& Pin-out
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BOOTO C—1 1 20 C—1pPA14
PF0-OSC_IN —] 2 19 3Pa13
PF1-OSC_ouT [ 3 18 7 PA10
NRST —1 4 7 E3prAg
VDDA [ 5 16 —3vbD
PAO C—] 6 15 vss
PA1 ] 7 14 EpPB1
PA3 ] © 12 I pPA6
PA4 ] 10 L — o
FIREE L 3%
Pin number Pin Name Pin functions
= (Function  after Alternate functions | Additional
g & N Q0 & reset) & functi
S < Q X 5 & unctions
& |5 |E|E |3 =
s _ o | o = -
1 VBAT S Backup Power Supply
2 - - - - PC13 /o | - RTC_TAMPI
RTC TS
RTC_OUT
WKUP2
3 PCl4 /o | - OSC32 IN
4 PC15 /O | - 0SC32 OoUT
5 2 2 |2 PFO /O |I2C1 SDA 0SC_IN
6 3 3 PF1 I/O | 12C1_SCL OSC OuUT
7 4 4 4 4 NRST I/O | Reset input/internal reset output,
active low
8 VSSA S Analogy ground
9 VDDA S Analogy power supply
10 6 6 6 6 PAO /O | TIM2 CHI1 ADC_INO
TIM2_ETR RTC_TAMP2
USART1 _CTS WKUPI
11 7 7 7 7 PA1 /O | TIM2_CH2 ADC IN1
EVENTOUT
USARTI RTS
12 8 8 8 8 PA2 /O | TIM2_CH3 ADC _IN2
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USARTI_TX

13

PA3

I/O

TIM2_CH4
USARTI RX

ADC_IN3

14

10

10

10

10

PA4

I/O

SPII_NSS
2SI WS
TIM14_CHI
USART! _CK

ADC_IN4

15

11

11

11

11

PAS

I/O

SPI1_SCK
2SI CK

TIM2_CHI
TIM2_ETR

ADC_IN5

16

12

12

12

12

PA6

I/O

SPII_MISO
2S1 MCK
TIM3_CH1
TIM1_BKIN
TIM16_CHI
EVENTOUT

ADC_IN6
WKUP10

17

13

13

13

13

PA7

1’0

SPI1_MOSI
12S1_SD
TIM3_CH2
TIM14_CHI1
TIM1_CHIN
TIM17_CHI1
EVENTOUT
MCO

ADC_IN7
WKUP11

18

14

14

14

PBO

1’0

TIM3_CH3
TIM1_CH2N
EVENTOUT

ADC_IN8

19

15

15

15

14

PBI1

/O

TIM3_CH4
TIM14_CHI
TIM1_CH3N

ADC_IN9

20

16

PB2

/O

12C1 SMBA

21

PB10

/O

TIM2_CH3
12C1_SCL

22

PBI11

/O

TIM2 CH4
EVENTOUT
12C1 SDA

23

16

16

15

VSS

Ground

24

17

17

17

16

VDD

Digital power supply

25

PB12

1’0

TIM1_BKIN
EVENTOUT
SPII_NSS
2SI WS

26

PB13

1’0

TIM1_CHIN
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SPI1_SCK
12S1_CK

27

PB14

1’0

TIM1_CH2N
SPII_MISO
2S1 MCK

28

PB15

I/O

TIM1_CH3N
SPII_MOSI
12S1_SD

RTC_REFIN

29

18

18

18

PAS

1’0

USART! _CK
TIM1_CHI1
EVENTOUT
MCO

30

19

19

19

17

PA9

1’0

USARTI_TX
TIM1_CH2
12C1_SCL
MCO

WKUP12

31

20

20

20

18

PA10

I/O

USARTI_RX
TIM1_CH3
TIM17_BKIN
12C1_SDA

WKUP13

32

21

21

PA1l

1’0

USART1_CTS
TIM1_CH4
EVENTOUT

33

22

22

PA12

/O

USARTI RTS
TIM1_ETR
EVENTOUT

34

23

23

21

19

PAI13

I/O

IR_OUT
SWDIO

35

PF6

/O

12C1_SCL

36

PF7

/O

12C1 _SDA

37

24

24

22

20

PA14

I/O

USARTI_TX
SWCLK

38

25

25

23

PAI1S

/O

SPI1_NSS
2S1_ WS
TIM2_CHI1
TIM2_ETR
EVENTOUT
USART1_RX

39

26

26

24

PB3

I/O

SPII_SCK
2S1_CK
TIM2_CH2
EVENTOUT

40

27

27

25

PB4

I/O

SPII_MISO
2S1 MCK
TIM3_CH1
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EVENTOUT
TIM17_BKIN
41 28 28 |26 - PB5 /O | SPI1_MOSI -
12S1 SD
12C1_SMBA
TIM16_BKIN
TIM3_CH2
42 29 29 |27 - PB6 /O | 12C1_SCL
USARTI1 _TX
TIM16_CHIN
43 30 30 |28 - PB7 /O | 12C1_SDA
USART1 RX
TIM17_CHIN
44 31 31 1 1 Boot0 I Boot memory selection
45 - 32 |- - PB8 /O | 12C1_SCL -
TIM16_CHI1
46 - - - - PB9 /O | 12C1_SDA
IR OUT
TIM17_CHI1
EVENTOUT
47 32 0 - - VSS S Ground
48 1 1 - - VDD S Digital power supply
Notes:
ey ] 5E X
31 RIS A S YA
I LN
/O i N
Lo BRAERERIGEEE, SWEAIREFIEAG, B VO B
2. bERAJaaThEeT| I, $EHE T HE 2 15 remap ThiEE. 727 GPIO Alternate Function.

HK32F030/HK32F031/HK32F03X R %t B S F7R N HK32F03x &%, B S RN SHEFE ZHThEE, B
RIGH B EBS ThEE

Thig HH

Wakeup PA10/PA9/PA7/PA6 WKUP[13:10]:iHi PWR 2717 4 fig

A R 4 | PAO/PA14/PA13/PA4 CKI [4:1]:33d RCC 2947 s fdi fE
REEIPN

MCO %t | PA7 MCO Zhfig: @it GPIO.AFSEL[3:0] =4b1111
PA9 MCO ZjE: HK32F030. HK32F031 #ilf HIhfE, S M KA 030xC A1t
hse

EventOut | PC[4:0] Eventout Zfjfg:
HK32F030. HK32F031 #iGLIhRE, S kA 030 ALtIfe

USART1 | PA4[4:0] USART1 CK/RX/TX/RTS/CTS Bjfit:
HK32F030x4/HK32F030x6/HK32F031 #ii45 It 3 &g
PA[15:14] USARTI RX/TX ThfE:
HK32F030x4/HK32F030x6/HK32F031 #ii45 It 3 &g
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TIM3

PC[9:6] TIM3_CH[4:1]ZhE:
HK32F030. HK32F031 i LIhRE, S Mk R A 030xC A Lk Dihe

TIM15

PA1 TIM15 CHIN 6.
HK32F030. HK32F031 fiE kThag, S kA 030xC A ILIhhE

TIM17

PB4 TIM17 BKIN Ijfi:
HK32F030. HK32F031 5 thIhRE, S fif RA 030xC A HIIEE

SPI1/1281

PB[15:12] SPI1 MOSI/MISO/SCK/NSS Ifjfi
HK32F030x4/HK32F030x6/HK32F031 #i£5 It 1) g
PB[15:12] 12S1 SD/MCK/CK/WS T
HK32F030x4/HK32F030x6/HK32F031 #i£5 It 1) g

SPI #1128 [ )68 pin & E K, 1 SPI ZF /74 KitH.

12C1

PF[1:0] I2C1 SCL/SDA Zhfg:

HK32F030. HK32F031 i tIhfe, S mhii A4 030xC A Uk ViR

PB2 12C1 SMBA Ijjfig:

oo GPIO.AFSEL[3:0] = 4bll1l f# & & Ih &
HK32F030x4/HK32F030x6/HK32F031 $#5 b ZhAg, S Mhii s thahe
PB[11:10] 12C1 SDA/SCL Ijjfi:

HK32F030x4/HK32F030x6/HK32F031 #i£5 It. 1) g

PA[10:9] I2C1 SDA/SCL Thfg:

HK32F030. HK32F031 A ife, S fhd R 030x4/030x6/ 030xC F 41l
031 R¥A UL DRE

PF[7:6] 12C1 SDA/SCL Zhfg:

HK32F030x4/HK32F030x6/HK32F031 #i 45 It 1) g
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GPIOA Port Alternate Function %%

Pin AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF15
Name
PAO USARTI1_CTS | TIM2 _CHI1
TIM2_ETR
PAIl EVENTOUT | USART1 RTS | TIM2 CH2
PA2 USARTI TX | TIM2 CH3
PA3 USARTI RX | TIM2 CH4
PA4 | SPI1_NSS USARTI _CK TIM14 CHI1
12S1 WS
PAS SPI1_SCK TIM2 CHI1
12S1_CK TIM2_ETR
PA6 | SPI1_MISO TIM3 CH1 TIM1 BKIN TIM16_CHI1 EVENTOUT
12S1_MCK
PA7 | SPI1_MOSI TIM3 _CH2 TIM1 _CHIN TIM14 CHI1 | TIM17_CHI1 EVENTOUT | MCO
12S1_SD
PA8 | MCO USARTI CK | TIM1 _CHI1 EVENTOUT
PA9 USARTI TX | TIM1 _CH2 12C1_SCL MCO
PA10 | TIM17 BKIN | USARTI RX | TIM1 _CH3 12C1_SDA
PA1l | EVENTOUT | USARTI CTS | TIM1 _CH4
PA12 | EVENTOUT | USARTI RTS | TIM1 _ETR
PA13 | SWDIO IR OUT
PA14 | SWCLK USARTI TX
PA15 | SPI1_NSS USARTI RX | TIM2 CHI1 EVENTOUT
12S1_WS TIM2_ETR
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GPIOB Port Alternate Function i%3%*

Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF15
PBO EVENTOUT | TIM3_CH3 TIM1_CH2N
PBI1 TIM14 CH1 | TIM3_CH4 TIM1_CH3N
PB2 12C1_SMBA
PB3 SPIl SCK | EVENTOUT | TIM2 CH2
2SI CK
PB4 SPII MISO | TIM3 CHI EVENTOUT
12S1 MCK
PB5 SPII MOSI | TIM3 CH2 TIM16 BKIN | I2C1 SMBA
12S1 SD
PB6 USART! TX | I2C1 SCL TIM16 CHIN
PB7 USARTI RX | 12C1 SDA TIM17 CHIN
PBS 12C1_SCL TIM16_CHI1
PB9 IR_OUT 12C1_SDA TIM17 CHl1 | EVENTOUT
PB10 12C1_SCL TIM2_CH3
PBI11 EVENTOUT | I2C1 SDA TIM2 CH4
PB12 SPI1 NSS EVENTOUT | TIMI1 BKIN
PBI13 SPI1 SCK TIMI CHIN
PB14 SPI1 MISO TIM1 CH2N
PBI5 SPI1_MOSI TIM1 CH3N
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GPIOC Port Alternate Function &%

GPIOF Por

Pin Name | AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PC13

PC14

PC15

t Alternate Function i

Pin Name | AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO 12C1_SDA

PF1 12C1_SCL

PF6 12C1_SCL

PF7 12C1_SDA
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6 HESH

6.1 LQFP48 7x7mm,0.5mm pitch

JFE JHE TH]

[
A
o ©
4
L
el |

0.25 mm

e hr

A
o
@
]

36 25

37

P,

.

A

Ex s+
%S

ME HAE BAE BME HAV(E BX{E
A 1,600 0.0630
A1 0.050 0.150 0.0020 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571
b 0.170 0.220 0.270 0.0067 0.0087 0.0106
c 0.090 0.200 0.0035 0.0079
D 8.800 9.000 9.200 0.3465 0.3543 0.3622
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835

D3 5.500 0.2165
E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
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X ()
Bne
BME B {E BAMH B/ME A BAE
E3 5.500 0.2165
e 0.500 0.0197
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 1.000 0.0394
K 0° 3.5 T° 0° 3.5° 7
cco 0.080 0.0031
6.2 LQFP32 7x7mm,0.8mm pitch
JREEE
'y b ,
« & =m= ==
nEwahhihinhhise
= 4]
=T
0.25 mm
| cce TEFEE
b / 4
i — 3'K
72 i E » -
+ > " L1
24 17
0 fH “
25 Tl /' ‘\ 11 16 T
o i -
—:= =i=g
== S =:= S
HE= —HH-
HH -
e @ o
1171
Sz-E.:/ ‘/_I'I_lg -
i bt B b B ‘-
#FiR 1 I
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EX #H+1)
e
= /ME #AE mAfE mME HAIE mAfE

A - - 1.600 - - 0.0630
A1 0.050 - 0.150 0.0020 - 0.0059
A2 1.350 1.400 1.450 0.0531 0.0551 0.0571

b 0.300 0.370 0.450 0.0118 0.0146 0.0177

c 0.090 - 0.200 0.0035 - 0.0079
D 8.800 9.000 9.200 0.3465 0.3543 0.3622

X ES L
s
=/ME HAE mAfE mME HRIE mAfE
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 E 5.600 - - 0.2205 -

E 8.800 9.000 9.200 0.3465 0.3543 0.3622
E1 6.800 7.000 7.200 0.2677 0.2756 0.2835
E3 - 5.600 - - 0.2205 -

e - 0.800 - - 0.0315 -

L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -

k 0.0° 3.5° 7.0° 0.0° 3.5° 7.0°
cce - - 0.100 - - 0.0039
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6.3 UFQFPN32 5x5mm,0.5mm pitch
KERE
ddd | C
A
L
nooooooo v I L
A f
A3 A
D
-t »
e
9 16
o YYUUUUUU [y
; &, -
) &
i::) ]
2| b P _~_ c
- o
- =
= an
r - 24 4
NNNNNANN L
32 o
2| i1 4718 P .
R =0.30 & =
D2 T
AL
£¥ E AL
Rt
=/ME BRI{E BEAE =/ME HR{E BAE
A 0.5 0.55 0.6 0.0197 0.0217 0.0236
A1 0.00 0.02 0.05 0 0.0008 0.0020
A3 0.152 0.006
b 0.18 0.23 0.28 0.0071 0.0091 0.0110
D 4.90 5.00 510 0.1929 0.1969 0.2008
D2 3.50 0.1378
E 4.90 5.00 510 0.1929 0.1969 0.2008
E2 3.40 3.50 3.60 0.1339 0.1378 0.1417
e 0.500 0.0197
L 0.30 0.40 0.50 0.0118 0.0157 0.0197
ddd 0.08 0.0031
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6.4 UFQFPN28 4x4mm,0.5mm pitch

N ]0.150[A] D
@) = = ~|| B | EE®
. J 7 = Co 130x45°
UuUPO0YP_ : 3|1
D ] ¥
) -
- -
L — [E1|E
-_— L—_—
-
L1 1 Y
- d 4 -
= & [0
00NQ00Q0 : l |
_.\_ 28 28
5| B1#RiE
¥EZ ‘
HEZ Ro.125 # Al
//To.100]C
T e
v ) ’ Al |A
| I T T T T T A
) AJo.080]C]! ;
e EEEH
» 0.100@[C]A[B]
0.050M) [ C
E£3 #w~H1)
e
BME SuFIE BXE ME BAEE BAE
A 0.5 0.55 0.6 0.0197 0.0217 0.0236
A1 -0.05 0 0.05 -0.002 0 0.002
D 3.9 4 4.1 0.1535 0.1575 0.1614
D1 2.9 3 3.1 0.1142 0.1181 0.122
E 3.9 4 4.1 0.1535 0.1575 0.1614
E1 2.9 3 3.1 0.1142 0.1181 0.122
L 0.3 0.4 0.5 0.0118 0.0157 0.0197
L1 0.25 0.35 0.45 0.0098 0.0138 0.0177
T 0.152 0.006
0.2 0.25 0.3 0.0079 0.0098 0.0118
e 0.5 0.0197
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6.5 TSSOP20 0.65mm pitch

RARRRARARA | .

i ——

E1 E
i
i
1 10 /
Y I
IEEEREEEER A )
a Y / y ¥
'y J
S EREE . : Al L '
A [ | A2 o
] = - e
S =~
ne
B/ME HRME BK{E R/ME HAE
A 1.2 0.0472
A1 0.05 0.15 0.002 0.0059
A2 0.8 1 1.05 0.0315 0.0394 0.0413
b 0.19 0.3 0.0075 0.0118
c 0.09 0.2 0.0035 0.0079
D2 6.4 6.5 6.6 0.252 0.2559 0.2598
E 6.2 6.4 6.6 0.2441 0.252 0.2598
E1) 4.3 4.4 4.5 0.1693 0.1732 0.1772
e 0.65 0.0256
L 0.45 0.6 0.75 0.0177 0.0236 0.0295
L1 1 0.0394
k 0.0° 8.0° 0.0° 8.0°
aaa 0.1 0.0039
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Temperature ("C)

200

250

217

200

150

100

50

A i SR R TR T B 2%

N T HHTRTEER SMT #24%, HK32F031 #4077 i HEFF IR TH i 25 i R &

Time within 5°C .
of peak temperature =]
(30 seconds) | et — 1

Ramp-Up Ramp-Down
3°Cisec max B°Clzec max

255 -260°C

\

|
T
-
=

=

Preheat [ Soak

(60-120 seconds)

Reflow

| S

\

Time above 217°C |
(60 = 150 seconds) |

\

¢ a0

&0 =) 120 150 180

Time (seconds)

210

240

270

300
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8

i

Term Definition

RTC Real time clock

IIc Inter-Integrated Circuit Interface

CPU Center process unit

PLL Phase lock loop

LDO Low voltage drop output

RISC Reduced Instruction-Set Computer

UART Universal Asynchronous Receiver Transmitter
SPI Serial peripheral interface

uSB Universal Serial Bus

GPIO General purpose input output

CAN Controller Area Network

110 Input output

ADC Analogue to digital converter

MCU Micro controller unit

HSE High-speed external

HSI High-speed internal

LSE Low-speed external

LSI Low-speed internal

SAR Successive Approximation Analog-to-Digital Converter
USART Universal Synchronous Asynchronous Receiver Transmitter
PVD Power voltage detect

SOC System on chip

JTAG Joint Test Action Group

PWM Pulse Width Modulation

DMA Direct Memory Access

SDIO Secure Digital Input Output

POR Power on reset

PDR Power down reset

CRC Cyclic Redundancy Check



https://cn.bing.com/dict/search?q=Successive&FORM=BDVSP6&mkt=zh-cn
https://cn.bing.com/dict/search?q=Approximation&FORM=BDVSP6&mkt=zh-cn
https://cn.bing.com/dict/search?q=Converters&FORM=BDVSP6&mkt=zh-cn
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