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® [{RIRJZVilH: -40°C ~ 105°C
® I Bk

HhEB HSE: S2FF 4~16MHz ik, 7 8MHz ik

HhiE LSE: 32.768KHz ffk
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Device family

HK32 F

HK32 = ARM-based 32-bit microcontroller

Product type

F = General-purpose

Sub-family

04aA G

04A=HK32F04Axx

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+85°C
7=-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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ARM [] Cortex™-MO0 #bH 25 /2 sof — Rk A3 32 £ RISC AbBERE, & —/MERAS . HKIIFER MCU P
o[BS B b R ) T SR R AN St R BT R G B . HK32F04A R 417 i A 1 & (1) Cortex™-MO %0, UL

3

3.1

AN
BE5 T I ARM T HAER A2
BRI S DI RERE W0

SWCLK b s Flosh CoreVCC| L oo
SWDIO & Up to 64KB ¢ 2-5.5V
Cotex-MO CPU = POR
Max=72MHz = S ) PMU
B S
= i 10KB Reset
NVIC % PN POR/PDR
= ([ oMS&T_JInterrupt| [
A (= CRC
HSi RC 56MHz | x7AL 0SC 0SC 1IN
Clock Gen 4-16MHz <
<::> Reset Gen Il 0sC_out
LST RC 40KHz WDG
N
= S— kST
AHB to APB XTAL 32KHz |« OSC32,IN
P10 Port B (=) Bridge 0SC32_0UT
Deigzer iy ey B
[womor o =) > Tamper
4ch
e — Ty
pLrmrn === 3comp, BRK, ETR

TIMER2

—> 4ch, ETR

Interrupt N
. /Wakeup
MOST TIMER3 = 4ch, ETR
MISO Dl TTNERG
SCK PR TIMER14 = 1ch
VI\]I)SDi Temperature Sensor 1ch
> nterna _W
2-5.5V ReferIentce Volltage 1C0mf1f'l o
ADC 4L : ¢
10 oS L 12Bit ADC i\> Lcompl, BRK
o =y &/ TVRTS
. /CTS/CK
DBGYCU —> SCL/SDA/SMBA




3.2 FFrEZSwst

OXFFFF FFFF
Reserved X4800 17FF
7 AHB2
0xE010 0000 0x4B00 0000
Cortex-M0 internal
0xE000 0000 peripherals
6 Reserved I Reserved |
0xC000 0000
0x4002 43FF
AHB1
? Resered 0x4002 0000
0xA000 0000 Reserved
0x4001 8000
¢ e 0x1FFF FFFF e APB
0x1FFF FCOO . oD t60d
Option Bytes
0xB000 0000 Ox1FFF F800
Reserved
System memory
0x4000 8000
3 i 0x1FFF ECO0
APB
0x6000 000 000 0000
2 fisoned | Resarved
0x4000 0000 Peripherals
0x0B00 8000
Reserved
1
Flash memary
0x2000 0000 SRAM
0x0800 0000
| Resarved |
{ CODE 0x0000 8000
Flash, system
0x0000 0000 memory or SRAN,
* depending on BOOT
configuratian
0x0000 0000

3.3 HNENEFELR

WL il =ik 64KByte [ INAEAEfg s, F T8 7 A1 £ ds

34 CRCilEHET

WHEBEERE 1 — ML CRC WA HHE 8T, Dy R B 4, SR AU AL B RE ) o
CRC (fEHITARIKE) tHHE BT — DA E 2 DN —A 32 A%l 7 4:CRC 15,

3.5 DIVSQRT it&Z# T

DVSQ Jindki#s <45 32/32 ITEAT 5 FRiZ(SDIV) M 775 BRi&(UDIV), M 32 (7T 5 80T s 5. Brikiz5A
I SCFF MOD #5841, SS5E58M0n T AN AR B R I S8 1A ML AR 25 474 rh LB PR B

® SRR 32 A AT S BN S Bk, SCRF 32 NPT IE . FEF I %], DVSQ NI AR A RE R I SR ERIEA
Hrias, REgEm Ak —MT. 32132 ARSI 5 BAERE(FIN SRR ). TR S5IT7i8
B, AT UL B R BT s 5

® jikZkikit, ARHENER 2bits iB 5

® IZ SR AR i S A [F T g



®  SCRFRRE WA A T
2 AR INE

£ CSR

BUSY | ISQRTI IOV_INT_ENI |DZ_INT_EN|

Divide by Zero

REMAINDER DVSQ_int_req—»

_| DIVIDEND /
RADICAND

DIVISOR

AHB bus

overflow flag

<\/
3.5.1 BEEEHR
KR E

IR A7 4% RES MR A A 74% REMAINDER H R FFIE MR LMDk o W RBUT LR 5 Friie 5, M RES
A fE a1 REMAINDER 5 7 ds W E# 9 R4 WERHATH 1775 3%, W) RES 77 {2451 REMAINDER 77 /7 #%
A5 A B A N R R AR B e -
o WEMEBREANBRE AT S AR, MIE A AEG IR 9 IR

o REBUNFFSAIRL A BREI AT 5 AR TR o
BIETE
A LA I R A B AR PR S S AR P s PR T R s BRiE IR . BRSBTS B D



fit & RCC_AHBENR.DVSQEN
fic B CSR.DF S f7- 4%
NO
DFS =17?
YES
\ 4
GPN A E SPN TS e
DIVIDEND %7 {7 %% DIVIDEND % /%%
CPNCR & CYNCSE
DIVISORZ 1743 DIVISORZ 17 2%
. i il CSR.BUSY 27 17 % HI bt
fic #CSR.DIV_SRT#H 174 BT
B HCSR.BUSY & 1725 Kb FEIRESHN
BERETER REMAINDER% 172
BLHURESHH
REMAINDER% 17 %8

3.5.2 RRIZBATHHE

DVSQ ik &% i i B $  Sodle ek g 12 S ], USRS BB 5 A R . ARIS R R 2R, Hrpia S a)
SO FIT IR RIS 22 545 R b 8, Btk CSR.BUSY i 5L [H].

W A AR ESHHTRIDA

]

(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
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

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

= INW|hs

3.5.3 FFhr#E#R

DVSQ finig 83 R GEHEAT AT S5-I 7, PUL#EAT I e F R RADICAND Al RES A B TE AT 5 3

BAETAE

FrhiE

il 5 RCC_AHBENR.DVSQEN
LA

A
I # CSR.HPRESQRT
AT

-

A
NPT HE
RADICAND % f7 %%

y
A fICSR.BUSY 27 17 %5 ) bt

/
HRIRESH 17 %%

AT 18]

DVSQ i #5545 7 77 B o iz B ], [Fy CSR.HPRESQRT 4 820 - 77 ia Bl [A] o HARK (8] 4

i

TR, HrPia SR E OIS FOT IR 245 2E 545 R A B A, 2 CSR.BUSY Jyr HFFEEI 18] .
*4 CSR.HPRESQRT 4 0 if: :

Wt 5 H B B 1] [ 11

(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
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
2 CSR.HPRESQRT A 1 i :
Wt I # BB 1] [ 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 E P A it S B rR i E AN R S, S R gk il B v s SR S R 2l g 3 CSR
AT A RPN WT R BR ZH Whd 2 P Wi, 7ER—iEZ, B R R R W T Re s — AN R A
T BRI T -

AT LLE AL E CSR.OV_INT_EN f#RE 8k 5% H] .
o MW SHRILY FRECN 0x8000_0000, FRr#N OXFFFF_FFFF B, Hrrid sk £ bl i B4
o AHR W AT LU i B BRI

> BMEE CSR.DV_FLAG X 0.

> JHE TN —XBREEIT T i H

B O H i
o A[LLESALE CSR.OV_INT_EN f# g5l 5% ]

o CUBRECH OB, TIE RSP B AL
o ARG SR AT DU B B A B
> B E CSR.DZ_FLAG # 0.
> TR —IXBRIEEIT T iB 5 .

3.55 FEEZFEW

RIESRAE:



P57y DIVIDEND %7 f7 #3411 DIVISOR 27 47 & (B AL 8 50 R A b i3, iy AP 7 B 7 53X
PN B A7 28 IO 75 2/ 0 o #7755 DIVIDENDI7: 0])5, DIVIDEND #FAf7#sH s 24 7y E— kR
FEFEENKE, K8 A S A HIE.

HERERENRE RS, BRRETHE. FTELR TS DIVISOR # 7 s#& ERzEHIT A,

FHisH:
TwRTNE. FTFEILRTE DIVISOR F A7 & # 2 i Briis HIF A .
SRR

WAL DVSQ 1% A 56 us g U7 10 RES 1 REMAINDER #7745, ol 2i b TERRRA, SRR
A AR R . BT DU #8#) CSR.BUSY HPIRZAK AW RES 1 REMAINDER (1 2 5 4 4 .

WIERAE DVSQ 3% A 58 iiis H I % 17 i) DIVIDEND/DIVISOR/RADICAND 77 A7 #5 th 2> ff1 S 20 Ab T- 5 RPIRAS

3.6 SRAM

AT PR S Y71, BE ST A2 K2 HN ) 755K

IH

W& % 1k 10KByte SRAM, CPU RELAEEAF

3.7 NVIC

P E R A AR A, BERS AL 2Tk 32 ST BF i s TE (A 45 16 4 Cortex™-MO 1 £k ) A1 4
MMRFED o AR LR /)N K 7 i SR SR R 1) W BT
EAE I NVIC BE6 A FIR AT Y o W7 iy bz ik 24
SUCCTE- P NRE: MRS PN
A NVIC #20
FOVF A W ) - 391 A B
Kb TG 21 P55 R D0 S5 2
SCHE RN R AR BE TR Tl RE
R ISEERYINAS
TR A EEKR, ToHANME L I

3.8 EXTI

7R I o by /A P A R 24 AR T A r Ui S SR ARTIGR J 2R 58 ) S0 A 00 B £ o AR P 2 A T LA

SERCE DLER A FAE CETHR A RO SO AR D I HLAT USRS A A7 A T DR
TESRKPIRE o EXTI Al 2 Bk v 98 BE /N1 P SIS B R UK A B R i 2 . Ah P T2k e 2 4716 4R, AT B2 39
NGPIO ik,

3.9 H#p

ARG G PR A ST, EAL E 56MHz () RC k3% s 70 M%) 8MHz,  #i J9BRINH) CPU I,
bt 5 T L R e I BRSO R G Bl . £E CSS DIReIT R Ja, oM HSE e Rt ek pbm e, R ™4
FHRLE e [FIRE, 7E 7T ENA] DUREBON PLL I B 58 45 B A W B (0 24 — M AME IR G 2 R 80 ) . RF 2 A
s hias H T HCE AHB li# . =ik APB(APB2)AIILiE APB(APB1)[X18,. AHB #l APB [)f mili % & 72MHz.

PLL 1l & 73 4% A 8 HSE 1 HSI Ak



N CPU [ TAEMIZR LT T B 2 (BB, HONE IR TAE, RiE. 2R TAER.
® 32KHz LSE #J LAfEN CPU H 4k
® 40KHz LSI 7] LL{EKN CPU K #h
® 4 1% GPIO 5|l (PAO/PA4/PA13/PA14) i N LAYEJy CPU I

A S5 4 1



RCC_CFGR4.

FLITFCLK_SEL{1:0]

1202 elk

1201 clic

ADCCLK

RCC_BDCR. forbid-
RTCSEL[1:0] FLITFCLK FLITFCLK
EXTCLK Prescaler gMHz
/1,2,3,..9 o Flash progranirtevface
0sc32.0UT B roclk [ RCC_CFGRA
36::3:? o o ; RTCCLK RTC logic 12026 LK SEL[LO]
0sCz2. IN B ; g
11
Ls]l RC Lst IWDGCLK Witie
i RCC_CFGRA
RCC_CFGR4 201CLK SEL™
ESW[20]
56MHz
HSI RC
125 clic
HSIs6
RCC_CFGR4 01 HCLK.
Exvcm_ssf[m M N ~SLEEPING; 1o AHB bus, ARM
- ’ & RCC_AHBENR ————  cor, wewon, DMA
HS114
o 100
I s i [others B 7&‘ L, FCLKofCorex
EXTCLK— j Wb ne
e ' 53| %3 o Cortex Sustemtingr
! TR %
HSiPD RCC_CFGR.
PLLSRC
RCC_CFGRA o AHB 'APB
PCLK 72MHz .
N 6 01 Prescaler HCLK Prescaler ax o APB2 periphe rals
REARRE T o 1,2,4..512 /1,2,4816 RCC APBXENR
OSC_oUT B 432mm2 HSE PLL PLLELK 1 RCE_APBKENR
oscINB—| MEOSE ™ o TIM
+— f(APB2 prescaler = 1) x1 TIMXCLE,
forbid. else x2
I Css ADC Prescaler
/24,68 ™ ADCEN
0
LSE
Lsi
SYSCLK
B o HSE USARTLclk
MCo x
s Hsts HsI
HsI Lo

RCC_CFGRMCO[20]

o}

PLLCLK

o TIM14




3.10 Boot =R

TEJR SIS, H 28 I T B = 8B ) — b
® MNHFPINIFEZ
O N RGfFfikds %
® i SRAM H %
HE AT AT R igas b, LS USART1/USART2 X [N 47 5 #i 4 f

3.11 ftHEFER

® VDD =2.0~55V: VDD &A 1/O & RIAI N # LDO e
® VDDA=2.0~55V: Jy ADC. ¥ LRI S gt d

3.12 HFERES

WEBEERL T L L A (POR)/ 5 HL A7 (PDR) B, 1% UL AT TARIRE, (RE RS EMHE 2V i T1E,
2 VDD kT POR/PDR [®R{ER, BT EACRE, MADEHINTEA B . S hEa — ] g f kiR
M#5(PVD), &Y VDD 5 E VPVD i, 4 VDD KT 8km T IRE VPVD BPK =4z b, o i Ak 3
FEF AT LR 2555 BB i fl s B N 22X, PVD DR/ 2l 727 ae A

3.13 {RIhFEHE

SR SCRFZ AP DFERL

@ Sleep Mode: FEARME

TEREAREL S, R CPU 1L, BT sk ih T TAERES H nr fe K A p Wi/ SR i e i CPU.

@ Stop Mode: 5HLE R

TELRFF SRAM FIZFAE4E N BN ZRIEIL T, AZHUB T UA R AR L BETH #E . EENUET, BT
BB OCH], PLL. HSI AT HSE (1) RC #R3% 28 #% C . ] LB AT — L B Ak EXTI (145 5 305 il 28 M pLsE
R Mg, EXTIE S LLE 16 MMEF 110 N2 —. PVD K. RTC W%f. UART Wik UUAD LA K 12C HihkJt
Bic .

@ Standby Mode: MR

TERFHUEE T o] DUA B SR T L RETH B N30 LDO #EoC k], RILATA 0 1.5V 0 gt e g T PLL. HSI
H1HSE () RC k37 2 il G i1; BEARHIUEE )G, SRAM FIZF 1788 (I N T4 2, MBS & 2 A2 I N B AT5 AR AR
B, FHLEEAI TAE.  MAHUBGE B4 1FE: NRST LIAMNBEA(ES . IWDG A, WKUP & il_E ik
EEL RTC B #hEI

Wakeup E I 6 M5 JImTiE. ©A14 572 PC13/PAO/PAG/PAT/IPA9/PA10.

3.14 DMA

RGN 5 #%iEH DMA 1] DUE BEAEAE 28 BIAE 6 A8 B & BE B2 FAAd 2 B A I BE & . 1 /1> DMA F5 il 2%
SCREFME M IX AT B, kS 1 45 S8 A5 i 211k 22 i [X 45 R B B 7= A= R BB

FAMEE A LT DMA 1K@ %,  [F 0] DLi Sl R AN a0 s AR5 n e BRI kA0 5 b5
Hhk R P DLdE i S i B . DMA P DLH T F 2148 : SPIL 12 C. USART. sERf#F TIMx. SDIO 1 ADC.

3.15 RTC B4k

HK32F030 &% LQFP64. LQFP48, LQFP32. TSSOP20 #3E ¥4 S 7 (1 VBAT &, K% VDD A H,
VBAT Hi{/sh & 1B 5 TAE, $24t StandBy KII#ETh#E.



RTC & —Mhazfy BCD it ds / ihdids. HEEREW T

HpPRALM . 70y A (12 80 24 20, BWHDL. H. AL 4, %20y BCD (S H3EED.
HahiA%Ee 2 28, 29 (HH). 30 & 31 K.

A9 A ) A B A A A5 LE AR ATLASE s 2 P

SATRAIE 1 #) 32767 /> RTC migifikaf. XWTH 1K RTC S5 piFEL.

HerRher g B 1 ppm B3R, DORMEA S IR ASHER 1 .

PAAS B B SO I 5| BRI G R e IS o A BB R R, MCU ) sk e Ay BB S i

I )R T T ORAE H DA A o EDIRE T el i [k 5| B_E R SR, B L Ee A il ker il i [a]
BRFR,  MCU AT Ik S A LS e i

® OB BRI RIS RS A 0 5 i Bk R

3.16 JILETH

BSLE T IR TE T A 12 SLR s B e Al — A~ 8 LLAF e 4, &t —> A ER AL 1) 40kHz 1) RC k%5
SR Bl PN RC R a3 AL T LR 8, pr LB ATIsAT TN AL . e ] DL s T ] -1
AL RN AL R GE, SR —AS 1 N g O IR P SR AR N B e e T DAE B R B B
REE R BRI . RS SL,  THAGEs i DALRR 4

317 ®WOEI M

EWHETVRANAE —A 7 GRS g, IFmT IS E B E HIsAT . &7 DA s T I A TR A2 il R A
BANRG. ChENME, HARPER R, AR, T e RS

(50 B¢ 60 Hz) ki H IR

3.18 System Tick EH} 5%
EAER ST HTEAERS, W7 — MrdER s 2ds . B TR
® 24 A AR
® HEn#EIhAe
@ YIS N O BFREF=AE— AN T B K
® YRR BhYE
3.19 ENf 3%
HK32F030x4/x6/x8 7% {40 45 151 1A F.AN 8 FH 1 I 245 A — > 1y 2 428 i) 52 I 25 o
ERTER Timer e | e 4350 DMA RIRILLER | E4MEH
] Sz | HR BH WERER | BE
B BB 1 F165536 Fo)
Sy | TIMA 1610 | maieg | zE0ES 4 B
ks BB
BH TIM2 32 fi HIE, #BE. | 1 F165536 5 4 &
SCRIbE Z EREE
b2
TIM3 16 i HE, BBE. | 1 F165536 5 4 &
SCRIbE Z BT
b2




TIM14 16 fi | i 1 7165536 1
ZEMIER

TIM15 16 fi | i 1 7165536 2 T
ZEMIER

TIM16 16 i 1 1 F165536 1 B
Z EHEE

TIM17 16 fi bCpr] 1 F165536 1 =]
Z BREE

B2Y

=N TIM6 16 fi bCpe] 1 F165536 0 I
Z BEE

B2Y

3.19.1 HEAEr 2%

TIM6
TIM6 2 HI T 75 DAC fil kA5 5, AT i I 16 Ao Bt Hds .

3.19.2 B Er 28

REANIE I 280 AT T AR i PWM S, B4 D fi B i) 1) v

TIM2. TIM3

TIM2, TIM3 J&T—A> 16 £7 H Zh E LGB B A — A 16 ST, eI EA 4 M oariEsE, M1
R A L. PWM, B RkpP B o AR KM 2E T, aTd gt 20k 12 AN 324t EE/PWM.

TIM2. TIM3 il FH 52 i 28 vl il e i 8 sk e Th At 5 TIMA s il e i 2e v [5) TAE, $R4tED sl et ahhe.
TIM3 &R0 A= s o7 () DMA 155K . IX eI 2 A AT IE 22 (R Zmided (S-S, WAEALTFE 1 2] 3 NERUME
AR . IR, H s TR 4 .

TIM14. TIM15

ZE R BT —AN 16 fi7 H 3h B e T e as A/ — AN 16 AL T 40igs . TIM14 B —AHaliE, T
Fr A, PWM B e B s o R BT, H b B v dh R &5 . TIM14 v] LU= 42 DMA ik, TIM15 U
A figo

TIM16 F1 TIM17

PRI E I 23 T — AN 16 £ F 3 H BB G TH A — AN 16 frfisrdinds. e EEAEE —A oudiE, HTHAmR
S th LB, PWM BR R . TIM16 A TIMA7 7 ELAMar g 58 XA A Ak S DMA 35 SR AE R Ehsg . £
AT, HA BT R 4h .

3.19.3 HHERA

e P T I AR (TIMA )R] LA 2 70 Be 2 6 NIETE H9 =AH PWM KBRS, 3BT DI o 38 A3 e I 45
DUk S7 e ] AT T

® i Ak

® it i



® E PWM(ILZEH Oxf 752

©® kR

® ik PWM i, HARFP A EAISEIX HH A L fE

Fo BN 16 frbrEE R a3, B TIMx ER ss LA MR ZhRE. BCEDY 16 i PWM KA, ERA 2
AE/1(0~100%). FEIRERT, THEER AT AR g IR Z DhREAR SARER) TIM €t SAHR, AR Es F AR A,
PR abe v 4 o 5 I 285 1) DU I S N 2R R D e 5 TIM S8 I 2800 [ 34, SR AL RID B AR s R T fe

3.20 IlIC A4

24 12C BEEHED, R TAETZ MM, SRR (=100 kbit/s ), Pl (=400 kbit/s)
FERE S, (R m1 Mbit/s), 420 mA i H RS .

12C #5101 30 FF 7 4788 10 750k, 7 AL AR A 52 55 UM L hE -3k

12C 4L TSMBUS 2.0 fIPMBUS 1.1 Hf#E{E > Fr: ARP 8877, FHLBEZHMY . i HCRC (PEC) A/ %
WE. FEETEGIE. ALERT W& 3,

12C I&FH — AL FCPU BB IS Bl IXFFI2C 1T 7E HUhEPTHEC IS M ZE 14U BEMCU

A G 2 P RO R B e 75 IS A

AL 56 I8 2% B uem s
Ik R 5E | 2 50 ns M1 F] 154 12C AP B AT g R K
1. BRI g kAR
b T —— BN EINE R BE 1T vs ArdETE R
2. ek
B BEIREE. k. L2%
th
3.21 USART

BN ER 2 NMEH RS SRR (USARTD, HIBE#E R HIA 6 Mbit/s. ‘B3t 7% CTS. RTS. RS485
DE (55 . ZM BB EHA. ERIEEEM AL LN TIBEH A . USARTT & X HFH s RIEE (SO
7816). IrDASIR ENDEC. LIN F /M\GEJ1. HBNERFERHE, HAS CPU B APz i i s, w5 1R
Ml MCU. USART 100 LU H DMA $2 4% .

USART #51% USART1
R ) A A P A CRE
fiiH DMA 47485 S
EA L ST S
AP CRE
SmartCard fi& =, XHF
FALZR AR TS CRE
IrDA SIR ENDEC ##Ht XFF
LIN HF
R i a3 R DA A5 L A2 g g CRE
PR AR R I B S
Modbus #{E S
SEINERES SRl CRE




K3 JA H XHF

3.22 SPI

HK32F04A 115 2 A~ SPI 11, ik 18 Mbit/s J8{5, T AMNFER A, 20 TR T#EEE. 3 M Hn
ARAS AT e 8 Fh A A, Wi ECE N 4 7% 16 .

PRt 128 #2101 (5 SPI D SCREVUMAS A 15 Abr e, B8 AR BN TEE R TAE. ErilE N 16,
24, 32 fiftH, A 16 sk 32 s o i, & H{E SR . vl il 8 {7 ] gfe 4k 1t Pl o) 4 B 8kHz % 192kHz
(B CRFEAE . Y TAET BT, &R AN Ao RS2 256 5 i 4.

SPI i SPI
fififf CRC it FF
Rx/Tx FIFO SR
NSS k= FF
12S #5X SCRF
LIRCE:N SCRF

3.23 GPIO

A~ GPIO B JIH AT UL b T B s H (HERL BT R ) N (i BN by 50 R ) Bl e i A v D g 1. £
# GPIO & HI#8 5 #7 Bl s 3L . BT 1 GPIO & HI#A Kt Bt /). TEFREAIEN T, 1/0 &
KI5 T e AT LB — MR E IRIEBUE, LB RESMIS AN /0 F 174

3.24 ADC

PR 1> 12 A7 B 7 e 2 (ADC), &4 ADC St 204 16 NMAMBIETE, 7T LASEHL ks i e . 18
AT, R E K — AR R LR B 3T

ADC #% 1 _EASNAIZ R DI RE A1

@ [FINRFEANOREF

@ SISUCRFEANGREF

® HUUKEE

ADC " UL ] DMA #4F . BLUAE [T ThRE S VR AR SRS Es b A — . 2R ET AR T iadiE, Al s
S TR AR, KA FRR v E B A (TIMX) R 5 4% ) B 28 (TIMA) = A g S, mT LAY 50l N 4%
Hk2| ADC (T aafil A FE N fil A, BLRIRE PP BE1E AD S5t SR 2D

3.25 EE LR

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

3.26 WHSEH[E

WIEZ#HIE (VREFINT) J9 ADC FELELEHREE T —ANFa i s JE 4t . VREFINT P #83%3% 5] ADC_IN17
o NIEIE . U7 AR O R



3.27 AAEO

Nk ARM ) SWJ-DP 4211, A LLSEHl 474 SWDIO/SWCLK i1 .



4 PREFEDR
41 B RAEXNHEHE

B KBUE(E R R RN [ S A8 o I By AR 128 B HAb AT i HE R A 26 A T AR R AU . i R 51
B K AIUEAR W] BE S 45 0 18 K AMERIBR o AN F) AR AE S RAUE BN AT BESZ MRS By AT SE A

411 tRFREERM

=) ik BAME | BOKME | B
Voo-Vss AN FALEEE (A% Vopa M Vpp) -0.5 6.0 v
Vi Gl NSk NGNS VSS-0.3 | VDD+4.0
|IAVDDx| | S[R3t L 5] 0 2 ) (1) oL 22 - 50
Vssx—Vss| | A Beb 52 o I 2 : o | ™
4.1.2 HRFREFRE
i iR BAE | Bir
Ivpp 2234 Vb /Vopa BLIRZR (S B (LR B ! 150
Ivss 2k VSS MR B (A D ! 150
o R VO Azt 5] b4 e rRim 25
R VO Azl 5| b4 b Fi 25 mA
Iinseiny Sl B REN R 3 x5
¥ 10 RIS S A +25
Iy

Note1: FTAMIHEIE (Vopo, Vopa) FlHL (Vss, Vssa) 5l IUUGZIERE R AR o vrya N i R4 L

Note2: [z [mlyF A FHLR e T HLA A PR fE .

Note3: 4 Vin>Vop B, A —AIERNEANER: 24 Vin<Vss B, H—NRFFENE, N B A ] DLk it
Noted: %4JLA> VO HIREINAVENBRE, ¥ lng iy BIROE N IE [N LIRS S m)E N\ LA ) RIS £ 6HiE 2 AT

41.3 WREERE

15 iR SHME LA
Tsta i 471,52 Y - 45t0 +150 . o
T K Gin J¥ 125

42 T1ESH

421 WEIIEXMH

Ziine) Eiii3% B/ME | BAE | B
fhcLk M AHB 4% 0 72
fpcrki 3 APB1 Isf 4 i % 0 72 MHz
feerke 3 APB2 Isf 4 i % 0 72
Vbp FrifE TAEH R 2 55 \%
Vopa! AL TAE R 2 55 \%




IERERE -40 105 | “c |
4.2.2 BALFYEEARN
Table 4-1 L&
s S %M B/AME | BBME | BKME | BAL
Taclay rstn % 7. F [A] - - 40 us
V Threshold SATIR - - 1.75 \Y%
Table 4-2 PVD H51k
i ¥ v Jia B/ME | BME | 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 \Y
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
gﬁiiﬁﬁmgfg PLS[2:0]=011 | 2.399 | 2.406 | 2.416
. 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 i
VDD@25°C )
B *H 20V | 33V | 5.0V Unit
HCLK=96MHz, FLASH
BEH 3 ANELF A, APB | 21.505 | 22.63 22.85 | mA
4+ enable
HCLK=96MHz, FLASH
TR 3 MR, APB | 12.908 | 13.232 | 13.301 | mA
if44 disable
HCLK=HSE 8MHz,
Runmode | o\ \oh im0 | 3451 | 3418 | 3533 | mA
#, APB K%} enable
HCLK=HSE 8MHz,
FLASH #HX 0 %454 2.316 2.559 2.653 | mA
A, APB R % disable
HCLK=LSI 40KHz 196 208 212 | uA
HCLK=LSE 32.768KHz | 190 205 215 | uA
HCLK= 96MHz
Sleep mode ) 5.199 5.441 5483 | mA
APB i} disable




HCLK=HSI 8MHz
0.778 0.845 0.937 mA
APB K%} disable
LDO 4 LAEIRZS
‘ 126 128 130 uA
HSE/HSI/LSE %4
Stop mode
LDO (K TIFEIRTS
o 9.22 10.26 12.47 uA
HSE/HSI/LSE %4
Standby mode LSl and IDWG on 1.13 1.64 3.17 uA
4.2.4 HNERET BT
Table 4-4 58 R ShieiE
e ¥ %M B/ME | BRME | BRE | BAL
fHSE ext A A i - 1 8 25 MHz
VHsEH O\ 5 | v H 0.7Voo - Vbp v
VHSEL N 5| I H Vss - 0.3Vop
Twase) | A 205/ ] 5 - -
Trase | EFH/ T REEA] 20 ns
T{wmsE)
Cinmse) | MIABHL - - 5 - pF
DuCywmsg) | i 2t - 45 - 55 %
Table 4-5 SMEREIEE #h4F1E
Symbol Parameter Conditions Min | Typ Max Unit
I A% - 32.76
FisE ex ” - . 1000 | kHz
VLseEH N\ 5 | v 0.7Voo - Vop v
VLseL N 5| G H Vss - 0.3Vop
Twase) | A RS /AKHLFE 8] 450 - -
Trwsg) T B ] 50 Ns
TfesE)
Cingsg) LPNE L) - - 5 - pF
DuCyausg) | =t - 30 - 70 %
4.2.5 PIEETehARE
Table 4-6 Py EEHREAT 0 AE1E
Symbol Parameter Conditions Min | Typ Max | Unit
fust Ay o % - - 8 - MHz
DuCywmsy | itk - 45 - 55 o
RCC_CR #ifF it e - - 1 '
T K | Ta=—40t
| R HE A 0 5 ) 25 | o
105 °C
Ta=-40to
ACCusi | YR 284 i A a5 | - 22 | %
85 °C
TA =0to
-1.3 - 2 %
70 °C
TA=25°C | -11 - 1.8 | %
Tsucsi) PR 75 o s [ Vss<VIN< Vpp 1 - 2 us




Ippsn | P52 Th¥E

80 | 100 |uA

Table 4-7 A1 EN iR

Symbol Parameter Min | Typ Max | Unit
fisi IS B AR 30 40 60- | kHz
tsu(Ls) &3 78 Ja B (] - - 85 | us
Ippsy IR 25 T 0.65 12 | uA
4.2.6 PLL$%
Table 4-8 PLL %%
Value
Symbol Parameter Unit
Min Typ Max
for NPT ES 1 8.0 25 | MHz
- B NI S S L 40 - 60 | %
frLL out gyt S o R 16 - 72 | MHz
tLock B I [A] - - 200 | us
Jitter P ELB) - - 300 | ps
4.2.7 TFREREE
Table 4-9 FFfifas itk
Symbol Parameter Min Typ Max Unit
5 NHT (] 25 us
TrroG prp— N
5 N [H) 33 us
e GUHE ok B[] 9.2 ms
TERASE TR BRI ] 4.6
B YRR TA] 38 ms
IDDrroG | FF 115 NHI - - 5 mA
IDDerase | D/ #ERR FLI - - 2 mA
% HLIf @24MHz - 2 3 mA
IDDreAD [
P HLIR@1MHz - 0.25 0.4 mA
Vi A N H - 0.1Vpp
Vin CETPANE =R 0.9Vpp
VoL i HR G FRL 0.1Vpp
Von it e R 0.9Vpp
NEenp BE T3 20 T
tRET Hodhs ORAF I 1] 20 3
L BAMERIR sV, TT LEARE 25 CHRIZME .
4.2.8 10 5Bt
Table 4-10 10 5| HEF4tE
Symbol Parameter Conditions Min Typ Max Unit
S e s Vop>2V 0.42*(Vpp 5.5
Vi LN S Von=2V 2V) 41V =2 A%
A Ry 0.32*(Vpp-
Vi PN -0.3 V)+0.75V A




Jit % ik R PR
Vhys VI S N S%VDD - - mV
B Y
Tike H IR HLIR Vin =5V - - 3 uA
weak pull-up
Reu ) . 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 ittt
Mode | Symbol Parameter Conditions Min | Max | Unit
finax@oyour | Maximum frequency - 2 MHz
output high to low
trI0)out . - 125
10 level fall time CL=50pF, Vpp=2V to 5.5V
ns
output low to high
tr(IO)out p . . g - 125
level rise time
finax@oyouwr | 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
CL=50pF, Vpp=2V to 2.7V 20
CL=30pF, Vpp=2.7V to 5.5V - 5
output high to low
11 tH10)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
Cr=50pF, Vpp=2V t0 2.7V 12
4.29 TIM i+ Ea4E
Table 4- 12 TIM T4 88454
Symbol Conditions Min Max Unit
Tres(TIM) Timer resolution time 1 - TrivxcLk
Timer external clock
FEXT 0 FTlMxCLK/2 MHz
frequency on CH1 to CH4
RESTIM Timer resolution - 16 bit
16-bit counter clock period
Tcounter ] ] 1 65536 TrivxcLk
when internal clock is selected
TMAX COUNT Maximum possible count - 65536x65536 | TrimxcLk
1 frimcik = 72 MHz
4.2.10 ADC 5%
Table 4-13 ADC %t
| Parameter Conditions | Min | Typ | Max | Unit |




4.2.11

SDIF=0 vrefn - vrefp \%
Full scale range
SDIF=1 2*(vrefp-vrefn) v
Input signal common mode (vrefp-vrefn)/2 \%
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 \Y
Analog Supply voltage - 2.0 33 5.5 A"
Digital Supply voltage - 1.35 1.5 1.65 \Y
Current Consumption AVDD - 110 - uA
Current Consumption VDD SDIII\lj[=1 @ - 40 - uA
Current Consumption vrefp °Ps - 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
clock to rising edge of EOC( teocr ) i 08 ] 3 e
The time delay from rising edge of
clock to falling edge of EOC ( teoct ) ] 08 ) 3 "
The time delay from rising edge of EOC ] L2 i 4 s
to the data is valid at data bus B(tqata)
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 - telkp
(tspcon)
The time of sample( ts) - - 1.5 - telkp
THD - - =72 - db
SNDR - - 68 - db
DNL - -1 - +1 LSB
INL - -1.5 - +1.5 LSB
Offset error - -16 - 16 LSB
REAR RS
Table 4-14 5 B2 REE R
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 - v
(Ven) Power on - - 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




5 ElEX

HK32F04A 5E Y. T LQFP64/LQFP48/LQFP32/QFN32/QFN28/TSSOP20 PYFfifs, 4 e L.
LQFP64 3% Pin-out

o
Dwmcogh-wmv"’mg:glﬁg
OV OO OO O O0QO0O £ <
>>oomoocooalaandioao
mlimlisinlslisinisisinininlinlislnln)
7 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 \
VBAT 1 48 [ PF7
PC13 O 2 47 [ PF6
PC14-0SC32_IN O 3 46 [ PA13
PC15-0SC32_ouUT [ 4 45 1 PA12
PF0-OSC_IN O 5 44 1 PA11
PF1-OSC_OUT I 6 43 A PA10
NRST O 7 42 [1 PA9
PCO O 8 41 [ PA8
Pc1Og LQFP64 40 [0 PCo
PC2 O 10 39 O PCs
PC3 ] 11 38 O PC7
VSSA [ 12 37 A PC6
VDDA [ 13 36 K PB15
PAO O 14 35 O PB14
PA1 [ 15 34 [ PB13
PAZ2 [ 16 3 3 PB12

3
N7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 ~

M ST DO ~TINO - NO N0
FEERRfER0EREEp20
LQFP48 #}3% Pin-out

= o=t

O ooOrnowame —

O mmO mMmMaMm o <

> >4t ooodo

oMo rrrir

,-"'f 6 M~ 0 W 00N = O 0 M~ \\

w o w wr w wr W oW wr w0} 000
VBAT[]1 36 [ | PF7
PC13 ]2 % |1 PF6
PC14-05C32_IN[] 3 34 [ PA13
PC15-05C32 oUT [ 4 33 ] PA12
PFO-OSC_IN[]5 32 [ ] PA11
PF1-0SC_OUT ] & 3 ] PA1O
NRST[]7 LQFP48 30 ] PRO
VEsA[le 28 ] PAs
VDDA[]® 28 [ ] PB15
PAD [ 10 27 ] PB14
PA1 [] 11 26 [ ] PB13
PA2 [] 12 25 [ PB12

\ﬂEEEtEEﬁﬁNRE/

O e e Lt

mqmmhgx—ﬁggﬁg

FEFFfE00PaR20

LQFP32 #}3% Pin-out



=
=
0 O~ wouw = E
NDOmMMmMMMDMEAM <
>o0a0odod
O
/ N o~ O O W@ O W \
MM NN NN
VBAT[] 1 24 [1PA14
OSC32_IN/PFD-OSC_IN[] 2 23 [1PA13
0sC32_OUT/PF1-0SC_OUTL] 3 22 [1PA12
NRST[] 4 21 [ PA11
VDDAL] 5 LQFPSZ 20 [ PA10
PAOD[L] 6 19 [] PA9
PA1] 7 18 [] PA8
PA2[] 8 17 ] VDD
N PFEESE2I2E
HEEEEIE NN
oD~ 2 = D
SEEEEERY
QFN32 # % Pin-out
=
0O N0 g me
DO mMMOMmO <
o T oo T < R o o Do T o
N ‘_ d m w h w m
o N O L e, M L .
VBAT (3 1 & 0 24| PA14
05C32 IN/PFO-OSC_IN [ 2 23¢7| PA13
05C32_0UT/PF1-OSC _OUT | 227 | PA12

|
2
3 ;
NRST [ 4! 217 PA11
VDDA |15 UFQFPN32 20¢7] PA10
PAO |6 19| PA9
PA1 |37} 18| PA8
PA2 [ 8 ~ 17| vDD
g 2o NERe s
~VSsS
MOTNONO N
STEsEEEERE
QFN28 # %% Pin-out
EEEEE NN
® DD g DN
NN NN NN WN
BOOTO [ 1 21| PA13
0s¢32 IN/PFQ-OSC_IN [ 2 20| PA10
05€32_0UT/ PF1-0SC_OUT |3 19| PA9
NRST [:4 UFQFPN28 18| pas
VDDA | 5 17| vDD
PAO |16 16| VSS
PA1 | :7 15| PB1
@ s NOx
LLILLLA
0000 ooo

TSSOP20 # % Pin-out



BOOTO — 1 20 —PA14
0SC32_IN/PFQ-OSC IN [ 2 19 —PA13
0SC32_OUT/PF1-0SC_OUT [ 3 18 —PA10
NRST [ 4 17 ™ pag

VDDA [ 5 16 —vDD

PAO [ 6 15 vss

PAM ] 7 14 —IPB1

PA2 ] 8 13 —pA7

PA3 ] 9 12 PA6

PA4 — 10 L — | 2.V




SR E SR

Pin number Pin Name Pin functions
o | (Function after reset) Alternate functions | Additional functions
3 ¥ & o % o 2
= 212 |2 |8 |3 5
o o < by o n B
— — — o o = W
1 1 - - - - VBAT S Battery Power Supply input
2 2 - - - - PC13 /o | - RTC _TAMPI
RTC TS
RTC _OUT
WKUP2
3 3 - - - - PC14 /0 | - OSC32 IN
4 4 - - - - PCI15 /O | - 0SC32 OUT
5 5 2 2 2 2 PFO /O | I2C1_SDA OSC_IN, Increase OSC32 IN function at
QFP32/QFN32/QFN28/TSSOP20
6 6 3 3 3 3 PF1 /0 | I2C1_SCL OSC _OUT, Increase OSC32 OUT function at
QFP32/QFN32/QFN28/TSSOP20
7 7 4 4 4 4 NRST I/0 | Reset input/internal reset output, active low
8 - - - - - PCO /O | EVENTOUT ADC IN10
9 - - - - - PC1 /O | EVENTOUT ADC INI11
10 - - - - - PC2 /O | EVENTOUT ADC IN12
SPI2 MISO
11 - - - - - PC3 /O | EVENTOUT ADC IN13
SPI2 MOSI
12 8 - - - - VSSA S Analogy ground
13 9 5 5 5 5 VDDA S Analogy Power Suppl
14 10 |6 6 6 6 PAO I/O | USARTI1 _CTS ADC_INO
RTC _TAMP2
WKUP1
CKI 4
15 11 |7 7 7 7 PA1 I/O | USARTI1_RTS ADC _IN1
USART2 RTS




EVENTOUT

TIM15 CHIN

16 |12 |8 8 8 8 | PA2 /O | USARTI TX ADC_IN2
USART2_TX WKUP4
TIM15 CHI

17 |13 |9 9 9 9 | PA3 /O | USARTI RX ADC_IN3
USART2 RX
TIM15_CH2

18 |- |- - - - | PF4 /O | EVENTOUT -

19 |- |- - - - [ pFs /O | EVENTOUT -

20 [14 |10 10 10 10 | PA4 /O | SPI1_NSS ADC_IN4
USART1_CK CKI 1
USART2_CK
TIM14 CHI

21 [15 |11 11 11 11 | PAS /O | SPIl_SCK ADC_IN5

2 |16 |12 12 12 12 | PAG6 /O | SPI1_MISO ADC_IN6
TIM3_CHI WKUP10
TIM1_BKIN
TIM16_CHI
EVENTOUT

23 [17 |13 13 13 13 | PA7 /O | SPI1_MOSI ADC_IN7
TIM3_CH2 WKUPI11
TIM14_CHI
TIM1_CHIN
TIM17_CHI
EVENTOUT
MCO

24 |- |- - - - [pca /O | EVENTOUT ADC IN14

25 |- |- - - - | pcs 10 | - ADC IN15

26 |18 |14 14 14 |- |PBo /O | TIM3_CH3 ADC_IN8
TIM1_CH2N
EVENTOUT

27 |19 |15 15 15 14 | PBI /O [ TIM3 CH4 ADC IN9




TIM14 CHI
TIM1 CH3N

28

20

PB2

/0

12C1_SMBA
12C2 SMBA

29

21

PB10

/0

12C1_SCL
12C2_SCL
SPI2_SCK

30

22

PB11

/0

12C1_SDA
12C2_SDA
EVENTOUT

31

23

16

16

16

VSS

/0

Ground

32

24

17

17

17

16

VDD

/0

Digital power supply

33

25

PB12

/O

SPI1_NSS
SPI2_NSS

TIM1_BKIN
EVENTOUT
12C2 SMBA

34

26

PB13

/O

SPI1_SCK
SPI2_ SCK
TIM1_CHIN
12C2 SCL

35

27

PB14

/O

SPI1_MISO
SPI2_MISO
TIM1_CH2N
TIM15_CHI1
12C2 SDA

36

28

PB15

/0

SPI1_MOSI
SPI2. MOSI
TIMI CH3N
TIM15_CHIN
TIM15 CH2

RTC_REFIN

37

PC6

/0

TIM3 CHI1

38

PC7

/0

TIM3 CH2




39

PC8

/0

TIM3 CH3

40

PC9

/0

TIM3 CH4

41

29

PA8

/0

USART!_CK
TIM1 CHI
EVENTOUT
MCO

42

30

19

19

19

17

PA9

/O

USARTI_TX
TIM1_CH2
TIM15_BKIN
12C1_SCL
MCO

WKUP12

43

31

20

20

20

18

PA10

/0

USARTI_RX
TIM1_CH3
TIM17_BKIN
12C1_SDA
12C1 SDA

WKUP13

44

32

21

21

PA1l

/0

USART1_CTS
TIM1_CH4
EVENTOUT
12C2 SCL

45

33

22

22

PA12

/0

USART1_RTS
TIM! ETR
EVENTOUT
12C2 SDA

46

34

23

23

21

19

PAI13

/0

IR_OUT
SWDIO

CKI 2

47

35

PF6

/0

12C1_SCL
12C2 SCL

48

36

PF7

/0

12C1_SDA
12C2_SDA

49

37

24

24

22

20

PA14

/O

USARTI_TX
USART2_TX
SWCLK

CKI 3




50

38

25

25

23

PAI1S

/O

SPI1_NSS
USART! RX
USART2 RX
EVENTOUT

51

PC10

/0

52

PCl11

/0

53

PC12

/0

54

PD2

/0

TIM3 ETR

55

PB3

/O

SPI1 SCK
EVENTOUT

56

40

27

27

25

PB4

/0

SPI1_MISO
TIM3_CHI
EVENTOUT
BKIN

57

41

28

28

26

PB5

/O

SPI1 MOSI
12C1 SMBA
TIM16 BKIN
TIM3 CH2

58

42

29

29

27

PB6

/0

12C1_SCL
USARTI_TX
TIM16 CHIN

59

43

30

30

28

PB7

/0

12C1_SDA
USARTI_RX
TIM17_CHIN
USART4 CTS

60

44

31

31

Boot0

Boot memory selection

61

45

PB8

/0

12C1_SCL
TIM16 CHI

62

46

PB9

/0

12C1_SDA
IR_OUT
TIM17_CHI
EVENTOUT
SPI2 NSS




63 47 132 32 - 15 | VSS S Ground
64 48 1 1 - 16 | VDD S Digital power supply
Notes:
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2. bR EITHEESI L, 24 T 2 1951 B remap IIEE . 155 GPIO Alternate Function.




GPIOA Port Alternate Function &

Pin Name AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF15
PAO ; USARTI_CTS
USART2_CTS
PAl EVENTOUT | USARTI RTS TIM15_CHI
USART2_RTS N
PA2 TIMI5 CHI | USARTI TX
USART2_TX
PA3 TIMI5 CH2 | USARTI RX
USART2_RX
PA4 SPI1_NSS USART1_CK TIM14_CHI
[281_WS USART2_CK
PAS SPI1_SCK
2S1 CK
PAG6 SPI1_MISO | TIM3_CHI TIMI_BKIN TIMI6_CHI | EVENTOUT
281 MCK
PA7 SPI1_MOSI | TIM3_CH2 TIMI_CHIN TIMI4 CHI | TIM17 CHI | EVENTOUT | MCO
12S1_SD
PAS MCO USARTI CK__| TIMI CHI | EVENTOUT
PA9 TIM15 BKIN | USART]1 TX | TIM1 CH2 2C1 SCL | MCO
PAL0 TIM17 BKIN | USART1 RX | TIM1 _CH3 12C1_SDA
PAll EVENTOUT | USARTI CTS | TIMI CH4 12C2 SCL
PAL2 EVENTOUT | USARTI RTS | TIMI ETR 12C2_SDA
PA13 SWDIO IR OUT
PAl4 SWCLK USARTI_TX
USART2_TX
PALS SPI1_NSS USARTI RX EVENTOUT
2S1 WS USART2 RX

GPIOB Port Alternate Function %3




Pin Name AF0 AF1 AF2 AF3 AF4 AF5 AF6 AF15
PBO EVENTOUT | TIM3_CH3 TIM1_CH2N
PBI TIM14 CHI | TIM3_CH4 TIM1_CH3N
PB2 12C1_SMBA
12C2_ SMBA
PB3 SPIl SCK | EVENTOUT
2S1 CK
PB4 SPII_ MISO | TIM3 CHI EVENTOUT
2SI MCK
PB5 SPII MOSI | TIM3 CH2 TIM16 BKI | I2C1 SMBA
12S1 SD N
PB6 USARTI_TX | I2C1_SCL TIM16_CHI
N
PB7 USARTI RX | I2C1_SDA TIM17_CHI
N
PBS 12C1 SCL TIM16 CHI
PB9 IR OUT 12C1_SDA TIM17 CH1 | EVENTOUT SPI2 NSS
PB10 12C1 SCL SPI2_ SCK
12C2 CL
PBI11 EVENTOUT | I2C1 SDA
12C2_SDA
PB12 SPII_NSS EVENTOUT | TIM1_BKIN TIM15_BKI 12C2_SMBA
SPI2 NSS N
PBI13 SPII_SCK TIMI CHIN 12C2 SCL
SPI2_SCK
PB14 SPIl MISO | TIM15 CHI | TIMI1 CH2N 12C2_SDA

SPI2_MISO




PBI15 SPI1 MOSI TIM15_CH2 TIM1 _CH3N | TIM15 CHI1
SPI2 MOSI N
GPIOC Port Alternate Function iEF
Pin Name AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
PCO EVENTOUT
PC1 EVENTOUT
PC2 EVENTOUT | SPI2_MISO
PC3 EVENTOUT | SPI2 MOSI
PC4 EVENTOUT
PC5
PC6 TIM3_CHI
PC7 TIM3 CH2
PC8 TIM3 _CH3
PCY TIM3_CH4
PC10
PC11
PC12
PC13
PC14
PCI15
GPIOD Port Alternate Function i%£#
Pin Name AF0O AF1 AF2 AF3 AF4 AF5 AF6 AF7
PD2 TIM3 _ETR
GPIOF Port Alternate Function 3£
Pin Name AF0O AF1 AF2 AF3 AF4 AF5 AF6 AF7
PFO 12C1_SDA
PF1 12C1 SCL
PF4 EVENTOUT
PF5 EVENTOUT




PF6 12C1_SCL
12C2_SCL
PF7 12C1_SDA

12C2_SDA
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6.1

LQFP64 10x10mm,0.5mm pitch

SEATING PLANE

0.25 mm

GAUGE PLANE

. D i 3
> D1 ¥
. D3 o T
“Lonsasndnenegens®
o3| —
&
A
PIN 1 | 16
IDENTIFICATION
millimeters inches("
Symbol
Min Typ Max Min Typ Max
A - - 1.600 - - 0.0630
A1l 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
0.090 - 0.200 0.0035 - 0.0079
D - 12.000 - - 0.4724 -
D1 - 10.000 - - 0.3937 -
D3 - 7.500 - - 0.2953 -
E - 12.000 - - 0.4724 -
E1 - 10.000 - - 0.3937 -
E3 - 7.500 - - 0.2953 -
- 0.500 - - 0.0197 -
K 0° 3.5° ¥ o o° 5% =
L 0.450 0.600 0.750 0.0177 0.0236 0.0295
L1 - 1.000 - - 0.0394 -
cce - - 0.080 - - 0.0031




6.2

P e T

LQFP48 7x7mm,0.5mm pitch

Y ‘}
A A2 &
Al b
0.25 mm
£ cce ([ C ]
- D 1
- D1 > JE_J A § *
/ k
D3 - Al 1
36 25
I L1
A
24
37 i
EX #~H
#Hs
B/ME BAE BAIE B/ME BR{E BXE
A 1.600 0.0630
Al 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 0.01086
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
E S #~11)
e
w/ME HRE mAE wm/ME BRIE mAE
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° 35 7° 0° 3.5° 7°
cce 0.080 0.0031




6.3 LQFP32 7x7mm,0.8mm pitch

[EEETE
'y b
« & , = = FHF =
v ¥ y — _rL_‘!
F Y T [ i T A
= 4]
<T|
0.25 mm
TR EE
™| ecc | C
b / 4
5 x ~— 3'K
D1 E: S
< > e L
. D3
24] I 17
F Y
i N 'y
251 _ 16
11 11 Y
o -HE I -
v
—H -
HE 1 =:= ] [
. = r Ll
== —H
HB -
HE @ | -
1171 A4
Sz-E.:/ ‘/_I'I_lg L 2
» + ]
=k =)
we
w=/ME HEE mAE m/ME LAY mAE
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
0.090 - 0.200 0.0035 - 0.0079
D 8.800 9.000 9.200 0.3465 0.3543 0.3622




E 2 S #31)
#s
wmME HAME mAE m/ME HRIE wAE
D1 6.800 7.000 7.200 0.2677 0.2756 0.2835
D3 - 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° a.s® 7.0°
cce - - 0.100 - - 0.0039
6.4 UFQFPN32 5x5mm 0.5mm pitch
D \
: A
‘ ]
- " A ddd []
A2
SEATING
PLANE
D1
e E—
b
| |
guuuuuuy i
= \-o-te
) d
b [an
& ) - - ad E1|E
) [
| ) ] g
1
ANANAN iL
32 !
, D2 U]
PIN 1 Identifier
millimeters inches("
Symbol
Min Typ Max Min Typ Max
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
A1 0.000 0.020 0.050 0.0000 0.0008 0.0020
A3 - 0.152 - - 0.0060 -
b 0.180 0.230 0.280 0.0071 0.0091 0.0110
D 4.900 5.000 5.100 0.1929 0.1969 0.2008
D1 3.400 3.500 3.600 0.1339 0.1378 0.1417
D2 3.400 3.500 3.600 0.1339 0.1378 0.1417
E 4.900 5.000 5.100 0.1929 0.1969 0.2008
E1 3.400 3.500 3.600 0.1339 0.1378 0.1417
E2 3.400 3.500 3.600 0.1339 0.1378 0.1417
e - 0.500 - - 0.0197 -
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
ddd - - 0.080 - - 0.0031




6.5

UFQFPN28 4x4mm 0.5mm pitch

p—{A] ;
PIN #1 D 4] Detail Y
IDENTIFIER T
LASER \ \ [/]0.100]c]
MARKING AREA i — T
% L g
! E o |_|_| |_|_| [ ] 3!
T - T 4 | | 4
T | | [0.080]C] T
| Ll
SEATING
; (4X) ® 0.100@[c[A[B] PLANE
l [S]0.150[A] D500
D Y C0.130X45"
PIN 1 CORNER
L
D1
|
3() U0 L|J uu UC i 1
D | g _ A
= ' a- |ef - Y
Py ~Pr———h-
[ t 28
=) | g
= RO.125 TYP.
'Paondona _
28 l Detail Z
millimeters inches
Symbol
Min Typ Max Min Typ Max
A 0.500 0.550 0.600 0.0197 0.0217 0.0236
Al - 0.000 0.050 - 0.0000 0.0020
D 3.900 4.000 4.100 0.1535 0.1575 0.1614
D1 2.900 3.000 3.100 0.1142 0.1181 0.1220
E 3.900 4.000 4.100 0.1535 0.1575 0.1614
E1 2.900 3.000 3.100 0.1142 0.1181 0.1220
L 0.300 0.400 0.500 0.0118 0.0157 0.0197
L1 0.250 0.350 0.450 0.0098 0.0138 0.0177
T - 0.152 - - 0.0060 -
0.200 0.250 0.300 0.0079 0.0098 0.0118
e - 0.500 - - 0.0197 -




6.6 TSSOP20 0.65mm pitch
-+ D L
HOHHAHAAAAAT
R —
20 1
T
E1 |E
1 10 ,-’j
Y I
IEEEREEEER A )
\ 4 / y '.
'y J
S EREE - Y% Al s '
A2
muinin y Ll
] = -
EX 1)
e
B/ME sAE BAE B/MVE HEIE
A 12 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
D@ 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
E103) 43 4.4 45 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




Temperature (°C)

TARER T 2%

T HEATATEEN) SMT 184, HK32F030 R 417 s s I ih 2k i T~ &)

300 3
Time within 5°C
of peak temperature -——»
30 seconds e — e —— e — _——
250 ( ) el Peak temperat
255 = 260
7 e — ] o — | Ramp-Up Ramp-Down
3°Clsec max 6°Clsec max
200
I |
I I \
150 = -'-""-- ' I
/ | | \
= | >
Preheat | Soak | Reflow
100 {60120 secands) Time above 217°C 7 \
| (60 = 150 seconds) |
. I |
/ | I
I I
i | 1
0 30 = o0 120 150 180 210 240 270 300

Time (seconds)



i

Term Definition

RTC Real time clock

11C 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
HK32F030 fiii Cortex-MO  F 315 A
HK32F031 fiii Cortex-MO  Z 4713t
HK32F03X Wi Cortex-MO R F1E



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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