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7= R

ARM Cortex-M4 32bit MCU+FPU, 250DMIPS, upto512KB Flash, 192KB SRAM, USBFS (Device/Host),

14 Timers, 2 ADCs, 1PGA, 3 CMPs, 20 M@{5H:11

® ARMvV7-M ZE#) 32bit Cortex-M4 CPU,
FPU. MPU, % ¥f SIMD #§4 ] DSP, K&
CoreSight A5 #E i 5. 70 . I = L F 3 5
200MHz, Flash Il 5176 S 31 0-wait F27047
5% 250DMIPS B 680Coremarks iz 5 1:
® NEFfE
— K 512KByte [¥] Flash memory, SCHF#%4s
TR Bt o
— K 192KByte H) SRAM, fi$% 32KByte
200MHz 5 175 17 =% RAM, 4KByte
Retention RAM
o R, WiBh, ErEE
RGHIE (Vee): 1.8-3.6V
6 ANASLETEPYE . AR B R IR (4-
25MHz), 4RI R (32.768kHz), WHlE
J# RC(16/20MHz), &5+ % RC(8MHz),
P EB{%EE RC (32kHz), W# WDT £ RC
(10kHz)
— A4S EREA (POR), Ik HL A & A7
(LVDR), ¥4 (PDR) fENI 14 Ff
AR, AT L bR E AL
® (KIhFEIEAT
—  AMEThER AT DA O PR O R
= MRIhFEREC: Sleep, Stop, Power down
B
Run A Sleep #5220 T S HFEE A A A
[Py S W L STy Sawdl iRk
—  fFHLIIFE: Stop B typ.90uA@25°C, Power
down BLAFAKZE 1.8uA@25°C
—  Power down #E30F, S 16 i Mg,
XFFREARIIFE RTC T{E, 4KByte SRAM fx
S EAET
—  FEMLBRE MR, Stop HEFUMLEE R ZE 2us,
Power down #5205 il ¢ B 42 20us
®  HMEIBAT I ARG E R CPU AbHE 6 fip
—  8IEIEXFEH. DMAC
USBFS % DMAC

HC32F460 FRFN4HEFM_Revl.41

- H¥EIHERIT (DCU)
- FRAMEEMAH IR (AOS)
® ERERLIU
2 MlLST 12bit 2MSPS ADC
1 M gmAER 25 O Es (PGA)
3 AT LR EL B AR (CMP), SCHE 2 6 P B
FEUHEH R
1 N BRI (OTS)
® Timer
—  3/MNZIhEE 16bit PWM Timer (Timer6)
3 /™ 16bit H /L PWM Timer (Timer4)
— 67 16bit JEF Timer (TimerA)
— 2/~ 16bit Z:Ail Timer (Timer0)
® K83/ GPIO
- CPU HJH VIR, %K 100MHz %t
— K 81 5V-tolerant IO
® k20 MNiEfEREN
- 34 12C, 3%F SMBus X
— 4/~ USART, ¥FI1S07816-3 Hpid
- 44~ SPI
— 4128, WEHEM PLL RS MR FER
FE
— 2/ SDIO, >ZfF SD/MMC/eMMC #% =
— 14~ QSPI, (¥ 200Mbps EE il (XIP)
— 1/~ CAN, >CHFISO11898-1 FrfEHid
—  1/NUSB2.0FS, W& PHY, 3 #F Device/Host
® i nE Uik
—  AES/HASH/TRNG
o Ip.
LQFP100(14 X 14mm)
LQFP64 (10x10mm)
QFN48 (5x5mm)

VFBGA100(7x7mm)
QFN60 (7x7mm)
LQFP48 (7x7mm)

*1: KT Flash ZEIRYRENZH RIS 15505
B,
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> MMEEFMEEIRAF (LUNER: “XHSC?) {REFER H ok, FiE, 3. Buuhers
AR B AN TR IBCM], AN S4T30 . I AT AE R SRR R BB AH OG5 . XHSC
77 it A W B A AN [ v B PR 4 5 2 R S P AT B

> B NAT SRR IR FE A R XHSC 7, IRt SSUEAIE RN, BLi R 1E
PR S FH 3 R AH LA AE DL AR AT 22 4 2 RELE BEOR . 20 77 L A ) AR HH 4 i S AE

> XHSC 75 LA LU 75 7 7 22T R B T

> XHSC e tE, J5H &SI RUE AR, XHSC Xt 287 i (AR ] R IZ AR Vi TE AL o

> AR A <@ E ™ bR R 1 B R B RE 2 XHSC IR bR, Frg HABAE XHSC 7= 5 F SR
e B IR 55 Z R N B BTE E R

> AR EE ST E e AT A I (E S

©2022 /NMeAFHATIR AT - R A
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Tl OO 2
=T 2 OO 3
OO 4
R A QO VL= o VI 1=1.Y 2 LTSRS 10
1.1 Ei =2 1L TR 11

1.2 FUZINBEXTEEZR oottt sttt neen 12

1.3 BE < A OO 14

1.4 L BB AT AT ettt ettt ettt ettt n e 15
1.4.1 ()26 OO 15

142 B AN @ 2161 ST 15

143 B IV st G 20 L6 OO 16

1.4.4 e T 01 16 PPN 16

1.4.5 S ot 1 V(@ TR 17

1.4.6 B AL/ A= G (L€ 5 TR 18

1.4.7 NG W & 0N I N =) 21\ O T 18

1.4.8 PUEL SRAM (SRAM) .ot ee ettt s sttt s naes e 18

1.49 S5 B (O Q€122 (0 ) IO 19

1.4.10 FIIBTFZ ] CINTC) oottt sttt nens 19

1.4.11 EUBIEITRGE CAOS) ettt 20

1.4.12 BEFLFIIE (KEYSCAND oottt st st 20

1.4.13 F e R T QLY | 1 6 ) TP 20

1.4.14 DMA FEHIEE (DMAD oottt n sttt sn s 20

1.4.15 ) = a3 € 1LY | TP 21

14.16  FHUFEIRZE CADC) oottt 21

1.4.17 S £ e €0 f 3 O 23

O = & et G U701 << A 23

1.4.19 TEFIFE R E T RE CTIMETA ) oottt ettt e et et e et et e et et et e et e eeteeeeeeeeeeeaeeteeeeeennanas 23

1420 BEFIZERHL (EMB) oottt s nesnsanan s 23

1.4.21 SRR E DIt e S G 11 11 - OO 24

1.4.22 SRR E DIt S G0 11 T 40 ) OO 24

1.4.23 B G 5 @ OO 24

1424 FBTIHTFEIIE (WDT) oottt 24

1.4.25 ERATIBAEIET] (USART) oottt nens 24

1426 FEARHLEEFZE (T2C) oottt 25

1.4.27 R - NG 2 T 25

1.4.28 PULZE R ERAT AL TT CQSPI) oottt 25

1429  FEAHEEN B AL (I25) oottt 25

1.4.30 CAN JHAZHETT CCAND oottt ettt ettt en s 26

1431 USB2.0 ZEHFEE (USB FS) oottt sessess sttt 26

RS Y (3 = (@) Y ) SO 26
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1433 BEHETFEETE (DCUD oottt 27
Y S @) (Ol = M=y (0] () IO 27
1.4.35 YD) (O IR Rl G ) (01 O 27

2 G| JAVECE FLITHE CPINOULS) oovoeeeeeeeeeeeeeeeee ettt ettt en e et e et s eeeeesee e s et ee et et e es et et en e eseeesen e e e eeesen et eeeeeneeneen 28
2.1 T OO 28
2.2 Gl BIIIBETR oottt 33
23 ) TBE = OO 41
2.4 R R OO 44
O R 2 O =T 013 OO 45
3.1 e & OO 45
3.1.1 ANy = LB o N = N 45
3.12 BETRAR oottt ettt 45
3.13 BETREIZR ..ottt 45
3.14 T =IO 45
3.1.5 G N PO 46
3.1.6 Sy~ 47
3.1.7 S T =20 L= OO 50

3.2 LR B ay N i = AP 51
33 G (5 OO 53
3.3.1 £ B 25 TP 53
332 B = R 5 < OO 54
333 AT AT PEAEFEEREETE oottt 55

3.3.4 B L OO 58
335 B TBUBEIE oottt 67
3.3.5.1 BHELJBUHL (ESD) cuiuieeecicieiessseseseeseessessss s aes s st ssss s s st essasasssansan s sanes 67

3.3.5.2 BHAS LACh-UP . cvvvvivciceeicie ettt 67

3.3.6 L R OO 68
3.3.7 L R OO 69

3.3.8 USART FETVEFYE oottt 73

3.3.9 AN I OO 74
3300  T2C FETIEFME oottt 76
3.3.11 Yo (R I L OO 77
KT I0 Do ©F- N N () 23 £ W = OO 79
3.3.13 USB FETTREE <ottt 79
3304 PLL M e 81
3.3.15 JTAG BTV ettt 82
33.16  ARFEIFBIVEAGRTE ....ooooeoeeeeeeeee ettt 83
3.3.16.1 MBI P A R B AR FH T BN oot 83

3.3.16.2 IRk /1 B IERAS P A B AN BB oo 84

3.3.16.3 IR / B IETRAS P A BRI AN BB oo, 85

3.3.17 T OO 86
3.3.17.1 BT TE (HRO)IETG S coveveeeeeveeeeeseeeee et sssses s 86
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3.3.17.2 PIEBHTE(MROIIRIGBE wevoeeeeeeeeeeeeeee e 86

3.3.17.3 I MRIE (LRO)IRE TG BE ovvocveeeeveeeee et 87

3.3.17.4SWDT & H N EBAKIE(SWDTLROMIRE B .o 87

3.3.18 B AN D TG & PR 88

3319 DACEFTE oottt 96

3.3.20 3 OO 96

3.3.21 BT N OO 97

3322 TETEAEIRBR oot 98

3.3.23 B L TR 99
TR < 5 BV 7 PP 99

e = PO 100
4.1 0 - N OO 100
42 A TR T Bl ettt 106
43 F2 = 11 = OO 112
4.4 B N1 S TP 113

IR AT = ST 114
=l S - 23 = v 115
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B T R = = = = OO 13
B TN B T TR 37
FZ 22 FUNC32~63 FR oottt ettt enees 38
B B T OO 39
B R =5 . SO 40
B I T 11 1T L OO 43
B 1 Ly R R OO 44
F 31 VCAP_1/VCAP 2 TAEZEAE oottt 50
B A =€ = OO 51
S T B £ 1 2 TN 51
S T ¥ L TN 52
S I T 110 BRI (=2 <2 OO 53
BT e s N 1= (25 L OO 54
2 327 EATATELYE I BT YE oottt 57
B I R =B R Wz 1= = PO 59
BT =50 s WL i = N AP T O 60
BT (V=BT 0 W22 i T = 30 OO 61
B I D=5 s W i T = SO 62
BT D < R K W= T = N (OO 63
BT R I <X 5 5 W= T = OO 64
F 314 AR IR BT FE oottt ettt ettt ettt 66
FE 315 I L TR TR oottt ettt 66
S I LR 2] D I TN 67
e 3-17 BB Latehoup FFVE oo 67
S I Lo 15 =y W1 11 OO 68
S I KT 1@ 2N L PPN 69
BT N S ) L OO 70
I D VL O Tl = L OO 71
22 322 USART AC B JF oottt sttt sa st n sttt ansn s st anens 73
BT T = e < OO 74
BT D b Ol =< K 1 OO 76
BT TN o BN R L OO 77
F 3-26 USB Full-Speed HLA M ... 79
F 327 USB LOW-SPEed HLAEFIE .ovvoeeieiceececec e 80
B L ) Dl = i ch = 1= 7 OO 81
S I N I VG I 2 W L OO 82
T 330 RN P IT BV oottt 83
F 331 XTAL 4-25 MHZ JR I B A PE oottt 84
SR IR WD G VN WA 8 OO 85
BT I & 1 O - L < OO 86
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£ 3-34
#* 3-35
#* 3-36
#* 3-37
#* 3-38
#* 3-39
% 3-40
* 3-41
* 3-42
* 3-43
* 3-44
%= 3-45
= 3-46
= 3-47
#* 3-48
#* 3-49
#* 3-50
#* 3-51
#* 3-52
#* 3-53
#* 3-54
#* 3-55
#* 3-56
* 4-1

MRC FRIGBEEFVE oottt 86
LRC HRIGBEEFTE oottt 87
SWDTLRC JRIG BTN oottt 87
ADC FFHE oottt e 88
ADC FFVE () oottt 89
ADCI_INO~3. ADCI2_IN4~IN7 F NGEIEHRE BE @ fADCTOOMHZ ..o 90
ADC1_INO~3. ADC12_IN4~IN7 i NIEIEHFE FE@ fADC=IOMHZ ..o 90
ADC1_INO~3. ADC12_IN4~IN7 i NIEIE K FE@ fADC=IOMHZ ..o 90
ADCI_INO~3. ADCI2_IN4~IN7 H NGBEIEHRE L@ fADCTEMHZ ... 91
ADC1_IN12~15. ADC12_IN8~11 #ii NIBEIE RS FE@ fADC=O0MHZ........ovvoiiiriiesenee 91
ADC1_IN12~15. ADCI12_IN8~11 fi NIHIE RS Z @ faDc=30MHZ........oooiviiriceceeccsns 91
ADCI1_IN12~15. ADCI12_IN8~11 fii NiHIE K E@ fADc=30MHZ........cooiiiiciciccicreea, 92
ADC1_IN12~15. ADCI12_IN8~11 ¥ NIBIEFE FE@ fADCT=EMHZ......oovoorierrereeseeseeeese 92
ADC1 _INO~3. ADCI12 IN4~IN7 i Nl i % N BIE S S E @ fapc=60MHZ........cocvveveereeerrrenan, 92
ADC1_INO~3. ADCI12_IN4~IN7 i N @18 4 N IEIE SR E @ fApc=30MHZ ... 93
ADC1 INO~3. ADCI12 IN4~IN7 fi NiEiE 5 N IBIE S SR E @ fAnc=8MHZ ..o, 93
DAC B oottt 96
B OO 96
Bl R ) N I OO 98
TR AR IBBREETE oot 98
DR EIRFVE oottt 99
DA AE DR FETE BRI TE] coocvoeseesese ettt 99
DR A P4 S R BRI RTE IR ..o 99
BAPTEPUEE ZRBTTE oottt 113
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3-9
3-10
3-11
3-12
3-13
3-14
3-15
3-16
3-17
3-18
3-19
3-20
3-21

B OO 14
i OO 32
SRS (A HEINEIEIIE () et sse s 46
YR 7R (HC32F460PETB-LQFP100, HC32F460PEHB-VFBGA100) ....coovecvveverceevecee e, 47
YRR (HC32F460KETA-LQEPO4) .ottt nas s sae st 48
HE T % (HC32F460KEUA-QFNG60TR/HC32F460JETA-LQFP48/HC32F460JEUA-QFN48TR) ....49
e TR E = L0y =SOSR 50
L@ T = ey =i T 72
USART HFBHET P oottt sttt sttt e st n sttt s et et en s s snsntensneans 73
[ORY N O] DI 1N 112 1 1 = OO 73
128 MBEFRHS T (PRIIPS ) oo 75
128 TAEIUIF T (PRIlIPS T oot 75
1L OIS A = i PO 76
SCK CIOCK TE N ettt ettt ettt et et ettt e e et et et et ea e et ee e et ete et e et et eeteeeateeeatee et eeeeeeeeeeeeeeeeeeneeeeneenneeens 77
Yo BRI L OO 78
USB T/ T FERTTE] JZ CTOSS OVET HELITE TE S et eeeee oottt et e et ettt et e et et eteetaee et eee et aen et aeeenaenenaeees 80
JTAG JTCK BB 1ottt sttt sttt s et eenens 82
RN OO 83
K8 MHZ BB T HLIEL I FH ..ottt sttt 84
K 32768 kHz FEIRITHLT R B .oocooeeeeseeee sttt n st 85
ADC B B TE ettt ettt ettt ettt ettt ettt ettt 93
A ADC FIBETHTETE (oot 94
e e s 1 L TP 95
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XIAOHUA SEMICONDUCTOR

@/ (Overview)

HC32F460 %1% T ARM® Cortex®-M4 32-bit RISC CPU, & LIEHIZ 200MHz K]
mPERE MCU. Cortex-M4 WAXEERL 1% mIg B0 (FPU) 1 DSP, SEILSREFETF i
ARIBEF, SCFTH ARM S AR AL B H & FBE 287, ORS¢ % DSP 4R 44 ML
e T MPU Ht, [FI & DMAC & ] MPU .6, fRFERGHETH) 2 4.
HC32F460 R YR 1 =i i EA7RA &=, G145 B K 512KB K Flash, K 192KB ] SRAM.
&% T Flash P70 005 855, S2PL CPU £ Flash b [ 8 8 IRE 53T . #6100 s 2R AE 1%
SCRFZ AN A ZR ENLFI U5 M AE A as A Ah i, SR IS TR RE . 2 ENLEHE CPU, DMA,
USB % DMA 5. BRSERFERESL, SCREAMBIAIEE 3, JEAR SR 18 SR0 S A L fih
K, ATCLE SRR CPU B3 55 b B 1 77

HC32F460 RAVEM | & Mo i hae. B4 2 MO 12bit 2MSPS ADC, 1 /M4
A PGA, 3 PMHELHEES (CMP), 3 A2 DjHE 16bit PWM Timer (Timer6) SCHF 6 i
H4h PWM i, 3 A~ HAHL PWM Timer (Timerd) HF 18 B H 4 PWM i, 6 4> 16bit
A Timer (TimerA) 3CHF 3 % 3 AHIEAZSmfidHi A\ /2 48 ¥ Duty A2 7] % PWM Hi i,
11 NMEATIE SR O (12C/UART/SPD, 1 /4> QSPI 11, 1 # CAN, 4 /> 12S SZRF& 4
PLL, 27 SDIO, 1~ USB FS Controller 7 /i I FS PHY 3Z#F Device/Host.

HC32F460 R 513 FF 8 BETEH (1.8-3.6V), TEHJETEH (-40-1057C) SRR IhFERL
o Run B Sleep #EX T I P) 4 A 0 (<200MHz). =i (<168MHz)
AHERE AR L (<8MHz) . SCRMRIIFERE A HRIEMEE, STOP AUl B tR %2 2us,
Power Down 5 Z(Me g i P2 20us.

BLAY N F
HC32F460 542t 48pin. 64pin. 100pin ) LQFP #}3&, 48pin. 60pin ] QFN 2%,

100pin #J VFBGA ##, &+ mPERE AL B BEREIE | ToT HEEAR PR UK .
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1.1 ES420n
HC32 F46 0JEUA

NES Sk

CPU/{LTE
32: 32bit

FEmER
F: 18

CPUZHY
4: Cortex-M4

% BE1H R1) A5
6: STt RE

Thgelic 1R 7168
0:BLE1

5| BE%Y

J: 48Pin

K: 60Pin / 64Pin
P: 100Pin

FLASHE =

C: 256KB
E: 512KB

HELR
T: LQFP
U: QFN
H: VFBGA

IMERETEE
B: -40-105°C, T MIZ%
A: -40-85°C, T MR

HC32F460 FRFN4HEFM_Revl.41 Page 11 of 116
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1.2 HSIhEEXTHR

RS
Tise HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4 | HC32F4
60PEHB | 60PETB | 60PCTB | 60KETA | 60KCTA | 60JETA | 60JCTA | 60JEUA | 60KEUA
Flash Memory (KB) 512 512 256 512 256 512 256 512 512
5| JH% 100 100 100 64 64 48 48 48 60
GPIO%{ 83 83 83 52 52 38 38 38 50
5V Tolerant GPIO%{ 81 81 81 50 50 36 36 36 48
ESE VFBGA LQFP QFN
T Y -40-105°C -40-85°C
FEL Y R 1.8~3.6V
OTP (Byte) 960
SRAM (KB) 192
DMA 2unit * 4ch
AR i 1 v e EIRQ * 16vec + NMI * Ich
UART 4ch (2)
Communca SPI 4ch (3)
tion 2C 3ch (2)
Interfaces DS 4ch (3)
(FE5H
B4 A ch CAN Ich (2)
BAE QSPI Ich (6)
1080 SDIO 2ch (3)
USB-FS Ich (2)
Timer0 2unit
TimerA 6unit
Timer4 3unit
Timers Timer6 3unit
WDT Ich
SWDT Ich
RTC Ich
12bit ADC 2unit, 16ch 2unit, 10ch 2unit, 15ch
PGA Ich
Analog
CMP 3ch
OTS J

HC32F460 FRFN4HEFM_Revl.41
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AES128 v
HASH (SHA256) v
TRNG V
P M (FCMD v
AT R L S DU I RE(PVD) \
SWD
W H TG
x 11 A5 hRENT LR
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1.3 TheetEH

HC32F460 FRFN4HEFM_Revl.41

JTAG/SWD Flash Embedded Flash
Ty, IBUS———————— <: Cache ::> Up to 512KB
c Ma |3 DBUS<:>
ortex- o
FPU < SBUS<:> SRAMH (32KB)
p N SRAM1 (64KB)
DMA 1 —
DMA 2 E N — SRAM?2 (64KB)
[
GBS oMA | © Kee——| |[{————)>| srRAMS (28kB)
> Ret_SRAM (4KB)
_ T
CAN —JS> ©
o = <ﬁ> = — INTC HRC
sDIOC 2 K— =g 2 NV
X = S (——>| KEYSCAN MRC
= ST > LRC
= S <:> 25 < SYSC
=P = N — GPIO MOSC
SDIOC_1 2SI K/ T i sosc
=@ = —— DCU
= PLL
= AES POR/LVD
82 =
QSPI = z <:> S» (—>| SHA256
o =
N <:>I @W—>| __ CRC
& e USBFS
Controller
TimerA_1l [<—=>|
Timera 2 k=>| [K———)|  AHB-APBBride  [(—————| [&P_RTC
TimerA_3 K—=>| _<::> <::>_ <—> WKTM
TimerA_4 K=>| <—> OTS
TimerA 5 K—=> <=>| CMP_1
TimerA 6 K=> ADC 1 <= s gm E_i
Timer6_1 <=>| 3, <—>| Timerd_2 ADC_2 lk=>1 > WD'F
Timer6 2 <=1 @ | |, [<=>[ Timerd 3 PGA_ <=1 | | @ |«=> swoT
@ _
Timer6 3 &=>= | |2 <= Timero 1 TRNG <K= T =
- SRS LA @ g |<=>  FCM
Timerd 1 [—=> 2= <—>| Timer0_2 = % <> 12C_1
203 pg 2|8 [ USART 3 S| |8 le= 12c2
EMB T [<<>| USART_ 4 I <=> 12C_3
USART_1 K= = <= SPI_3 —
USART 2 K=> <—>| SPI_4
SPI_1 k—>| <—> 12S 3
SPl 2 Rk=> <> 1254
1251 kK=>
2s2 k= [[ | —
Bl 1-1  DhREHER

Page 14
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1.4

1.4.1

1.4.2

ThREfEIA

CPU

HC32F460 R AR T i —RHIR A ARM® Cortex®-M4 with FPU 32bit ## & 454
CPU, SEEL T & /D ThREMCI RIS, $RAE (s S RE R 1 h W7l BiRE Sy 1 B
LR R DL K ARM® Cortex®-M4 with FPU H (G4 %% . CPU
X ¥F DSP $84, WILLSEIL S U5 S b B AR 4 Bk . B SR L FPU (Floating Point
Unit) FoGH] UG AR A, Nt IR .

BEREEH) (BUS)

FRGH 32 72 F AHB SZFRERI R, PTSEILLL T EALE MM 2610 B % .
FHLEZL
e Cortex-M4F PJ#% CPU-I 52k, CPU-D &£k, CPU-S &£k
* RGDMA_1 H4, 5% DMA 2 52k
* USBFS DMA 24k
AL 2R
* Flash ICODE 14k
* Flash DCODE &4
* Flash MCODE /& 28(CPU LAAN AR FEHLT 7] Flash (1) 28)
* SRAMH /.4 (SRAMH 32kB)
* SRAMA 4 (SRAM1 64KB)
* SRAMB M ZK(SRAM2 64KB, SRAM3 28KB, Ret SRAM 4KB)
e APBI1 AN ZE(AOS/EMB/Timers/SPI/USART/I2S)
o APB2 4N s £6(Timers/SPI/USART/I2S)
o APB3 4} 228 (ADC/PGA/TRNG)
» APB4 4K Z(FCM/WDT/CMP/OTS/RTC/WKTM/I12C)
» AHBI 4% B Z(KEYSCAN/INTC/DCU/GPIO/SYSC)
s AHB2 4% M £ (CAN/SDIOC)

e AHB3 #M& 28 (AES/HASH/CRC/USB FS)

HC32F460 FRFN4HEFM_Revl.41 Page 15 of 116
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* AHB4 7% 4 (SDIOC)
* AHBS5 A& 2 (QSPI)
fER SRR RS, AT DASZEL AL A28 2B DL 28 S R [ I R V7 1)

1.4.3 FA#EH] (RMU)

GHBCE T 14 MR AT R

* FHEALI(POR)

o NRST 5|15 7 (NRST)

« XJEEALL (BOR)

o Al gAR A 1 B4 (PVDIR)
o Al gAR AN 2 B4 (PVD2R)
* BITHEAL (WDTR)

o BHEIIMEL (SWDTR)

o LR S AL (PDRST)

o B AL(SRST)

* MPU % iz & (MPUR)

* RAM KR E AL(RAMPR)

* RAMECC £ £7(RAMECCR)

o W oh 5 R AL(CKFER)

B e TR 3 45 5 5 4R AL (X TALER)

1.4.4 BFep¥EE#H] (CMU)

I phd TR gt 7 — RAIBR NN SO RE, AR - DMMEEERG A DMK
ARG 4w IS PLL IFBP . — A ETRDEIRG 4 — DA 4. — WG
Rids. —> SWDT B AMIREIRG & I 4ids . b 2 2 2 A AT Bh [ 142
HLE o

I b ) B G IE PR BN PR B T R . I B BRI B % (FCMD A5 P 00 v P e
X0 o BRI P REAT MR S o b HH A Vi BRI R A R el B R AT

AHB. APB # Cortex-M4 I8 #FJR B RSt B, ARG BRI AT ILSE 6 NI pFa.
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1.4.5

1) ShfEE ke (XTAL)

2) HMEMREIRG A (XTAL32)

3) MPLL B%f (MPLL)

4) WEEEIRG & (HRC)

5) Wik EIkz e (MRC)

6) WEMKEIRZ A (LRC)

ARG i KB AT B AR AT LA S 200MHz. SWDT A 307 (RS 86 : SWDT %
PRI IR % 2% (SWDTLRC). SIS EP (RTC) 3 F A BKEHR % 28 5L P B GE IR
VitV E NI B . USB-FS (1) 48MHz i 8hF1 12S {58 #ha] Uk S R Guh . MPLL.
UPLL £y B o

SRR, #AT LT RI G . ORGP RAE P B B, AR ThFE .

HIREH] (PWC)

FRL A ) 5% P SRAZ RS 18 2 AN HRRAE 2 A s AT B CRIR T RE A =0 (1 Bl | 1)
e K. FLUEAS ) 28 D RESR B (PWCL) LY R A B ST (PVD) R K o

SR TAERIE(VCCO) N 1.8V £ 3.6V, HEHTI#%(LDO)A VDD 81 VDDR #ftH,,
VDDR H [ 1 [ #% (RLDO)7E #5 E R 0 5 VDDR 3k g o 85 F il ok Dh e 4% il 12 4
(PWCL)#& 4 T i i . el s I = Ahig AT, BRAR. 15 LB AN B A5 = R e AR
o

FEL YR FEL A T B G (PVD) AL T E LB AL(POR). L HLE 7(PDR). RJEE{7(BOR). HAJ
YRAE R 1(PVD1). Al 4mAE LR 2(PVD2)ZIh6E, HA4 POR. PDR. BOR @it
Rl Ve BUE, #EHISH EAEE. PVDL BN VCC BUE, MR8 2577 8% ¥ e il
A retE AL e . PVD2 BRI VOC HL B AR NRI FL T, HR3f 25 17 2%
et R AL B

VDDR [X 3 7E 0 F 373 A\ st AR 25 AT LUl i RLDO 4 F5 IR , RUE SER I BB (RTC)
Wi SE I aR (WK TM) R 4k 2281, fR4 4KB HI(RThH#E SRAM(Ret-SRAM) HE# . 15
PUBTEAC % T & AL RS, 32 T B RE.
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1.4.6

1.4.7

1.4.8

VIR E (1CG)

O B R, BAE B2 B FLASH #ihk 0x0000 0400~0x0000 041F (M
0x0000_0408~0x0000 041F 4Tl A ThaeHuhl, 1% 24byte Huhl 75 ZH P g 4 1 LU PRI
SRFEIEE) {CBIEMBRWIA NI B F A4, H P H 2w si R FLASH BIX 0
KAS LTI B A7 AF 35

AR FLASH #£11 (EFM)

FLASH & ICODE, DCODE Fl MCODE /& £k%f FLASH #4751, %4 1] %t
FLASH $UATHHE, B XERBRAI R BERRARAE 18I i 2 TR 2 A AL I 3 AR AT
F BRI

* #¢ K 512KByte FLASH %3]

* I-CODE &£k 16Byte T

» [-CODE # D-CODE &£k 3L 64 42247 (1Kbyte)

o 24t 960Bbyte — X 14 42 X S (OTP)

o SCRHMRIIFE SR

o SRS SR HIIRE

o SRR AR B T

*1: KT Flash 22203 S0 N2 B 2 AR, & EE o

HE SRAM (SRAM)

AP H 4KB B R R FF SRAM (Ret SRAM ) #1 188KB % 4 SRAM
(SRAMH/SRAM1/ SRAM2/SRAM3 ).

SRAM A&7, 27 (16 A1) 24T (32 40) Vi, E5#EAELL CPU BT,

A N AT

Ret SRAM HJ7E Power down #E= T 24t 4KB 1) CR45 23 A o

SRAM3 i ECC K% (Error Checking and Correcting), ECC #2562 —# —fid, ENH]
PAAYIE — iR, WA pirsli®; SRAMH/SRAMI/SRAM2/Ret SRAM i f5 4 B

(Even-parity check), &7 15881 H — A7,

HC32F460 FRFN4HEFM_Revl.41 Page 18 of 116
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1.4.9 EH 10 (GPIO)

GPIO = 4.

H34H Port FLH 16 /> /O Pin, ARAESZPRACE AT REA 2 16 1

SCRE RdE

SCHREHENR, RIS AR

SCHFE, o, RBUIKEE R

PEETA L CTRE PN

CHE VO pin AR R A, A VO pin % 16 NMAERRMEHIhEE, #5910
% 64 N IIREn] ik

FA 1O pin ATAST G fE

EA VO pin 7] LUEFE 2 ANThRERIN A 20 CRSCRE 2 AN DR [ A R0

1.4.10 H#rEH] (INTC)

4y (INTC) TR NIESE H BT HE RV H B A 2] NVIC, ME WFI;
TENSEARN , MelE WFE o 3 b W 1R 30 SRAE 9 IRTAR AR 20 CORHRAR 2R A5 50
HIMe R 25 F s AMEE I NMI AT EIRQ Y W ThRE: B o b i o b/ A e 6 2

RE
F B
1) NVIC F W= . sehafl AW m =205 255 H P F i O Cortex™-MA4F 1] 16

2)
3)

4)
5)

MR T BEAS W ] B nT AR RS 730k 43 2 47 2 00 LK) S B BT A R
BEZRT M NVIC wiEfUl], 2% (ARM Cortex™-MA4F iR ZH T
RS S & A 8 & RE M E P WEHE

AR Se 16 DATRAEILE R (fEH T 4 Ao Wt 20 .

AT GRS W B NMI A REE 9 AN o] B i W LLAR, AT RIS £ 2 Fil R 4
WS ARG SRAE AN RT BER P i, B R s SR i & L R T R E 9%, B, VB
R e P

Fe s 16 AR B 17

ML B Z Ao R WA R, BUARTE 225 P S E R T S8R

HC32F460 FRFN4HEFM_Revl.41 Page 19 of 116
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1411

1.4.12

1.4.13

1.4.14

6) MCHr 32 A I ARG K
7)  FRI T AR SRR RS 1EAR S

H3E1T &4 (AOS)

H #1547 248 (Automatic Operation System) i T-ZEAER) CPU H1E L T SR A fifi
PR HL g ] RS . A AP g AR B E D AOS U (AOS Source), H15E I &5
MIELECUCIE . e H, RTC WG S BB ASOR R SRR S (I,
BB, ROEBIRSE R, RIEHIES), ADC MRS RS, kg At
FEBNE . Bl IHMA R SIERR N AOS B (AOS Target).

B (KEYSCAN)

AFE IS AL IS H R (KEYSCAN) 1 MRG0, KEYSCAN AEH ST RRAL [R5 (4T
A F3, FE RIS 3 KEYOUTm(m=0~7)43), 11T KEYINn(n=0~15)
MAE N EIRQn(n=0~15)5 N BRI o AR B IE I AT $1 48 A v S 2 B iR 7 Dh g

TR BT (MPU)

MPU #] DL A7 it 25 (KO-, I8 FEIE AR A v 1), o] DA R G 2 4t
ARFEE N E T PN FEHL MPU BLG R — AN TP 1) MPU 56

Horr ARM MPU $24H CPU X428 4G Hbuhik- 7 8] 107 ) AL PRA% i o

DMA MPU (DMPU) #£ft DMA 1/DMA 2/USB FS DMA X} 4= #5 4G Hiuhik45 8] i) 15 5
V7R RUR AR o X A8 1R (B R AR DT I, AT LABCE MPU SR N oAl S B v/ AN vl e
i BT/ A

IP MPU 2Bt EREAUSE 20 Xt R G0 TP F1 22 4 A 5% TP HI 1A BLBR 425 i o

DMA #=fill#8 (DMA)

DMA H TEAF it s M AME DI R 2 (AR5 83, BB AE CPU AZ 51100 R Skl
PR S 2 18], A7 48R A1 BB D e AL 2 18] DA K 1 Ty REAS B 2 [ 1) B3040 2 #

* DMA SZMAL T CPU &2k, I AMBA AHB-Lite 545 WM 3U1% %0

o Hif5 8 ANMSLEIE (DMA 1 Al DMA 2 % 4 ANEIE), w DS EAEA [ ) DMA
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1.4.15

1.4.16

INEESH
XIAOHUA SEMICONDUCTOR

iz poilis

o BRANEIE S BN SRR IE I T 1 fid R DR B R A AR I E

o BRUIERAE R

o HEPuR/N AR, B TTLLZ 1024 N

o FEANEEFTECE Y 8bit, 16bit B 32bit

o AIUAMCE K% 65535 KAk H

o PEHBHEAT H ARk AT DOMSTECEON I E, B, HEG IR e E m A Bk

o AR 3R, HutRimoe b, Ao T, A R . AR A T
CARC B /& 75 e . Pt imos i, Mo s e RS, MER e RAa 1T
fiuh 2 Ty e A1 FEL AR 1 kR 5 N

o SCRPEEBLEINAE, AT SLEL— UG R AR 2 AN HE B

o SCHRPAMTEE AR A

o AR I AT N LR AR D6

RS (CMP)

CMP &K AL B R INP AT INM 34T LOEE,  FR4  EhAR & b B, CMP 2t
A 3 ML BGEE, B HUBGETE D H R INP AT INM 296 4 MaAJE. i
FI AT B € — > INP 5 —4> INM #H T 8— L, WAL 24> INP 5[H—/> INM
BEAT R L. O R A A R, AT et B AN R, Al mT A v A
H1F.

EE R EE (ADC)

12 i ADC & — R 2 JGE I 7 M BN B e e i . & ORI 16 /MEL A\
o AT LA 1 o AT A SR DS o IX i v] AT R A s — AT ST

AR, AR CLEAT BR, BOE SRR e . ORI R AR s il AT E

B2 2 PO IR G 3 25 B AT T . ADC BRHGSHEBEAUE [ 1M DI RE, 0T R T8 T 18

T8 PR 4t RdEAT A, RS2 758 HH P Ve T HRE

ADC F #4HetE

ES»{
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AECE 12 A7, 10 S7F1 8 A1

JE B B PCLK4 F A/D #5450 B ADCLK AT L T ik ¢«

e PCLK4: ADCLK=1: 1, 2: 1, 4: 1, 8 1, 1: 2, 1: 4

* ADCLK w5 R4 # HCLK 5781 PLL, ItH PCLK4 5 ADCLK HJi
PRUR I B[ € 79 PLL,  HAELEOY 1: 1, R IE oL

2MSPS (PCLK4=ADCLK=60MHz, 12 £, XFE 17 AHD

3BT KA I ) Ak ST 4

3B TE AT B P AT A

HOE 75 A7 A 1T O B A 55 7 2

B 2 IR - 2 D) e

BAUE T, IS s |

AN FH IS AT DK ADC AR i B LIRS

o FEI A EIE

K 16 A FM BRI A A\ il iE
1> PA 2k o F

o BRIV KAT

BT B WO
JAIL SN BRI D i e ¥ 0T 4
AR S| IR e T 46

o s
- 2N EHFFA AL B, FHEERE BB AN EE

FPA A BT

FPo A SR

XA, FPol AL B MALEEA IR, 75 B IUEdmT A
FIZHEA GEHTHAMANE="> ADC ¥

o TS HAE ST

A A 1354558 i EOCA_INT A Z4f EOCA_EVENT
1 B 45 it il EOCB_INT MIZE{+ EOCB_EVENT
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1.4.17

1.4.18

1.4.19

1.4.20

— BERUE @IS LA R I CHCMP INT Ff1ZEf CHCMP_EVENT, %51 ELas Ak
SEQCMP_INT #1544 SEQCMP_EVENT
— bk 4 NFHMAPE 5 DMA

BEAERE (OTS)

OTS 1] DAFREUE IR, DK RGN T S PR o A R A B A - fik 3
R )E, OTS #ft—H SRRy &, W TR AT D53 218 E .

BHEH| e S (Timer6)

R RAEHIER 4% 6 (Timer6) &> 16 MM B0 A= TEREE N &%, AT T804
ANETE A BITEE T, it DLEE SRR o 120 B 288 SCRE = A IR DA 08 R i A
o ATAEREA PWM B Hoolal ] seBl e R0 o oMo )20 oH B, &Rk (E
TAFG ST AT IIBE s SCFF 2 IR SifiSA 3 AIEZ Sifi5; SCHF EMB 5], AR5
77 i PE R 3 AN I Timer6.

EREH 2% (Timerd)

i A E 4 4 (Timerd) J&—/N T = LIS I 0 8 I 8RB, SR A& Rl AN A B
T =AU 5 56 o 1208 I 88 S35 = A ORI M RO, AT AR A A
PWM i ; SCRFEAFIIRE: SCHF EMB %M. AR50 dh #5483 4> FICHT Timerd.

EI3MNEES (EMB)

X BN AR R A (2 — 58 2K AR I I R0 S I 4 5 DA E IR 345 1 ) SRS FEL LA HE PWM
S IThREREL, A T A s A

A TR K NG e

PWM fi i 3 1 PR AR TR AR CTR] g BRAAERD

o R EUECAS LERLSS

o SMERIRG AT IEYR Y

o R AFa A
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1.4.21

1.4.22

1.4.23

1.4.24

1.4.25

INEESH
XIAOHUA SEMICONDUCTOR

B 2R3 (TimerA)

HWHER#E A (TimerA) Z&—MEA 16 AriHHTE AL, 8 s PWM Hith e iy 2% %€
I 25 SCRE = RN U AR AR, AT AR B PR PWM s SCREEREE TR0 5 3
TR PR A 35 A7 28 SRR AT T RE s SRR 2 A IEACm A THEORT 3 A IEAS A iH 4L
A BRI S 6 N BATT TimerA, fi K AJ ST 48 % PWM %t

BEHER2S (Timer0)

S P S48 0 (Timer0) — T LLSSHLRI 4. 525 - 5emif o7 st S A e e
SRR A 2 AN, T DAZEFHHON N PR LR . T DA R R,
TR A S R O S . AR R F7E B EAR 2 AT Timer0.

LR B8R (RTC)

SR (RTC) 22— ANLA BCD i g sUARAF I RS B THEES . DKM 00 421 99 4F
(6] (1) HAA 1 ISt (] . SR 12/24 /NP ARINE ), AR 0 FI A4 B 3t 55 H 2 28 29
(). 30 f131 H.

EI M58 (WDT)

IR EE A A, — R THEBIN By E N EE RC (WDTCLK:10KHz) H)#% H
B ITHEER(SWDT), 75— T8 ey PCLK3 HUIE & ) 1H 8 (WDT).
THETTRAERE 102 16 At Bt FIR M T 4380 s 7 1 0 32
R A ) N P AR 1 8 IR RIS AT T 7 A PR SR W

PIANE T IR SCHE B D g . CE VRO a0 A Ay T & 1 X ), THEUE A T 8 1 X A
AR RS TH TR

HATIEEED (USART)

Aps BB RATIBE R O (USART) 4 NG, SATIEER O (USART) §
i R 5 AM R & AT X T ERE 2, A USART > frdEH FP irdEEZ o
(UART) W#h DB EED, AR (ISO/NMECT816-3). 2 FFifdl iR i o R AF
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XIAOHUA SEMICONDUCTOR

(CTS/RTS #:4E) 2 AbH 344 .

1.4.26 EFHEEELE (120)
ARPE SR S (12C) 3 NHIG. 12C FMEREZEHI A1 12C BB AT R 22 8] 1)
B, Rt R ThEe, TLUEHITA 12C AL, fhi. LIRS R
AR
1.4.27 BATAMEEEO (SPD
ARPE SR 4 ANMBIEREATANEFE T SPI, SZRrEnE XL AT R DAL, T E S
AN e A AT BRSSP AT AR T B AT 2R/ DU 2R, EHL AL S I R 2R Rl R
Ho
1.4.28 NUZRABAITHMEIEED (QSPI)
DUk H 1T MEFE O (QSPD) & — MEfidsiahiliitl, FEH T4 SPI A H 11
AT ROM JHTIEAG « HW R = EWFEA B ATINAE, 547 EEPROM LA H24T FeERAM.,
1.429 EREBEEHNEEMLLEL (12S)
12S (Inter_IC Sound Bus), HERFEMNE BEMEL, &4 i1 T SR & A 150
PEfLtr. Are i 4 128, BB DL R,
ThRe FERE
B o AW T AIEXNTIEE
o SRR EME MR AR
BRI o TWIRMIEKEE: 16/32 i
o TIRLIEEIEKE: 16/24/32 fif
o HIEFEAINT: MSB 45
Wk 2 o ST TIYRAELR TS AT, TSI 1) 35 AR AL AT
o WHREFEHIZE 192k, 96k, 48k, 44.1k, 32k, 22.05k, 16k, 8k
o Tl% SRS b LR BN AN B A e PE, IR E N 256*%Fs(Fs N & SR FEFTR)
R 12S P * 128 Philips F5iE
o MSB X 55 R
o LSB Xf5Fhnifk
e PCM #nifi
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Ko g o A 2 TR, 32 MLTERIRI NG Y FIFO 22 i X 35

I B Yt

o A[# A NES 12SCLK(UPLLR/UPLLQ/UPLLP/MPLLR/MPLLQ/MPLLP); 4 71]H
12S EXCK 5| _L f A0 el b A4

ealuli

o RIBGE XA RS [ IE BN E BRI 7 2 v

o FRUR G XA AR 1B IE BT BRI 7 A
o PRUCEOE XU BN BEE KR, Rl b
o ROEHE KO BT RO R, ROE TR

o ROEHE K T BB R, kX i

1.4.30

1.4.31

1.4.32

CAN Ef5#H (CAN)

AP R CAN B 5 I BEE (CAND 1 /MHJT, J 4 CAN L4 512Byte [ RAM H
TAHE R IEAEWOE B . SCFF 1SO11898-1 MER) CAN2.0B B A1 1SO11898-4 HisE
TTCAN 103

USB2.0 £ (USB FS)

AP E USB2.0 s (USBFS) 1 Mjn, WE R L4id PHY. USBFS £&—
FOUS B (DRD)FEFIES,  [FII SCREML I RE A =ML AE . EHUVREUT, USBFS SCHE4:
AR &, T AN N A SR Ad UK #s -

AP S USB FS BURTE AR T K 1% SOF AW B IR 2k Dy #2 Wi 31 SOF
A W AT A= A2 SOF Fi44.

IR P b AL (CPMD)

P Ab BRI ER (CPMD GL4E AES I AL #E4S , HASH 22415 Hi%, TRNG
FBEHLECR A= 2% = A TR

AES g 2% S0k A TR E S 0E bR v R B0 0 85 i b e, P ASIEIRL 128 A7 2 A EE I
EIZHAFEIEH .

HASH 22 4805 5% & SHA-2 WA ) SHA-256 (Secure Hash Algorithm), #7453 [H
FERUERBEAR SR R AT E ZAR#E “FIPS PUB 180-3”, 1] LA FEANHERIL 2764 {7 FI7H
B A 256 AL BB .

TRNG HFENIEUR 4 2852 DLIE SRR L e 75 9 Bl LR A2 48, 4240 64bit BENLEL.
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1.4.33 FHEHHEEITT (DCU)

A THH B yt(Data Computing Unit) & — M AME BT CPU 1 ] 5 AL BREHE OBk
™~ DCU It EA 3 MRE e, setbdt T 2 MR el bk, PR O
FLEeThig. A/=M¥EE 4 /> DCU Hot, "AFIuinar e s 3 S ke .

1.4.34 CRC i#HEH# G (CRC)

AR CRC H35E M ISO/IEC13239 I X, 3 HIKH 32 240 16 fi2f) CRC. CRC32
A2 TN XPHX24+XBHX 24X 04X 2 X XX+ X T+ X+ XX+ X +1 . CRC16
HIAE R T X+ X124 X5+1 .

1.4.35 SDIO ##l#% (SDIOC)

SDIO il #&/& SD/SDIO/MMC @5 WM 0L, A7 i BA 2 4> SDIO #4845,
A~ SDIO #& il s S fit 7 — TN L, HTHSCHF SD2.0 #rilf) SD -, SDIO ##%
DL SZHE eMMC4.51 R ) MMC 3 & 3471815 . SDIOC 4§ st T

e % ¥FSDSC, SDHC, SDXC #%3{ SD £ & SDIO ##

o HEF £ A (1bit) F1PU Lk (4bit)SD ML

o R (1bit), PULk(4bit) A1)\ 28 3 (8bitMMC .2k

o HATRNAEES R T Rg
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INEESH

XIAOHUA SEMICONDUCTOR

2

21 BIHEEEE

HC32F460PETB-LQFP100 /HC32F460PCTB-LQFP100

51 A E R DhRe (Pinouts)

o
7 =
o —
= £
e E Z
z < = 5
g g g E &
~ = lax) S~ ~
— ~ ~ [aN] — o [le] <t
(&) w2 — o [e2] foe) — = o 0 <t ™ o~ e 0 < [ae] N — (=) — — — — —
o 1%2] m m [=a) fas) /m /|m /|m /|m /m /m = (= (=] a (=] [=) (= (= | &} <o o << <<
= == [=9 [=9) o =9 [=9 [=9 [=9 [=9 =9 [=9 [=9 [=9 [=9 [=9 [=9) [=9 [=9 [=9 [=%) [=9 [=9) [=9 [=9
LI A A A A A I e A A i e
SRR R EEEE R
re2l 1 @ 75]_Jvee
pE3[ |2 74]_Jvss
pE4[_|3 73[_Jvear 2
pES[ |4 72|__|PA13/JTMS_SWDTO
pES[_|5 71[__|PA12/USBFS_DP
iz |6 70[__|PA11/USBFS_DM
pc13[_|7 69]__|PA10/USBFS_ID
pc14/XTAL32_ouT[_|8 68 _|PA9/USBFS_VBUS
PC15/XTAL32_IN[_|9 67| _Ipas
vss[_10 66]_Jpco
vee[ 11 65 _Jpcs
pHO/XTAL_IN[_|12 64| _Jpc7
PH1/XTAL OUT[ |13 63_]pce
NRST[ |14 62| _Ipp15
pCo/ADC12_IN10[_|15 61]_1pp14
pc1/apci2 IN11[|16 60]_JpD13
pc2/apci IN12[ |17 59 _|pp12
pc3/apcl IN13[_|18 58] _|ppil
vee[_[19 57]_Ipp10
AVSS/VREFL[ |20 56]_1pD9
vREFH[ |21 55]_|pD8
avee[ o2 54 _|pB15
PAO/ADCI_INO[_|23 53] _|pB14
pAL/ADCT IN1[ |24 52| _|pB13
pa2/ADC1_IN2[|25 51]_|pB12
<© o~ [oe} [o2} f=} — N (22 < [fo <© o~ [oe} [ox} [} — N [ar] < (I} <© o~ [oel [o2} f=}
N N N N o) o) o o o o o) o o o <t <t <t <t <t <t <t <t <t <t LO
LI o IO O L O I T T T T
[ar] w2 [} < [Ie) e} o~ <t 0 joe] (2] a, r~ joe] (2] (=) — [aN] [ar] < L o — w2 (&)
£ 2 S 822222 c¢fEFEEEEmEE R 28
| == - | | | [ — | o= [=® [=™ [=™ [=® [=® [=® [=™ )
— o o N [N} | | N [N} [<al o
18} T | e =
a (&} [ &) [ &) (&} (&} (&} (&} [ &) a
< 2 2222 22 2z
2 SLsotasza
o, = = = = o |} [2a] [2a] [2a]
[= =] =] [= [ [ [=9 [= % [=%

HC32F460 FRFN4HEFM_Revl.41

Page 28 of 116




INEESH
XIAOHUA SEMICONDUCTOR

XA

HC32F460PEHB-VFBGA100

(Top View)

12

11

10

000000000006
0000600606000

o
—
m
e]
[a)
(a8
I
‘@ i “
. I
o
I
———————
I
I
I
<o} o
o o
o o

0000 0BENO0000.6
0000000000006
OO®OHHHDHOOO®®

<C m O (@) Ll L (@] T - N — >

#: Al N Pin 1.
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HC32F460KETA-LQFP64/ HC32F460KCTA-LQFP64

o
=
n =
— —
(] &)
<< =
s n
= = |
2] | ]
[ o — o
[ = a e
= = = = =
~ = lax) S~
— S~ [a\] — (=] Lo <t
O v oo W o~ > O I < M AN = o = =
O v M M M M M M M @M A0 O O = =
mininininininininininininininis
A @ N — (=) (2] (o] S el Lo < (a2 N — o »
© © © W WO . O O O IV Y WV W W W <
PH2 1 O 48 VCC
PC13 2 47 VSS
PC14/XTAL32_OUT 3 46 PA13/JTMS_SWDIO
PC15/XTAL32_1IN 4 45 PA12/USBFS_DP
PHO/XTAL_IN 5 44 PA11/USBFS_DM
PH1/XTAL_OUT 6 43 PA10/USBFS_ID
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2.2 E|HIThEER

INEESH

XIAOHUA SEMICONDUCTOR

Funcl6
LOFP! Funco Funcl Func2 Func3 Func4 Func5 Funcé Func? Funcg Func9 Func10 Funcll |Funcl2 [Funcl3 |Funcl4 Funcl5 a1 Func32~63
LQFP [VFBG |LQFP |QFN6 in EIRQ/WK | TRACENTAG "
QFN4 Analog Communic
100 A100 |64 0 Name upP ISWD USART/SPI/Q
8 GPO other TIM4 TIM6 TIMA TIMA EMB, TIMA sPI KEY SDIO USBFS/12S - - - EVNTPT EVENTOUT |- ation
Funcs
TIMA 3 PWM
1 B2 - - - PE2 EIRQ2 TRACECK GPO 5 T USART3_CK EVENTOUT Func_Grp2
TIMA_3_PWM
2 Al - - - PE3 EIRQ3 TRACEDO GPO 6 T USART4_CK EVENTOUT Func_Grp2
TIMA_3_PWM
3 Bl - - - PE4 EIRQ4 TRACED1 GPO . T EVENTOUT Func_Grp2
TIMA 3 PWM
4 c2 - - - PE5 EIRQS TRACED2 GPO s - EVENTOUT Func_Grp2
5 D2 - - - PE6 EIRQ6 TRACED3 GPO EVENTOUT Func_Grp2
TIMA_4 PWM
6 E2 1 1 1 PH2 EIRQ2 GPO FCMREF TIM4_2 CLK i T EMB_IN4 SDI02_D4 12S3_EXCK EVENTOUT Func_Grp2
TIMA_4 PWM
7 C1 2 2 2 PC13 EIRQ13 GPO RTC_OUT 8 - SDIO2_CK 1283_MCK EVNTP313 Func_Grp2
XTAL32_O TIMA_4 PWM
8 D1 3 3 3 PC14 ~ |EIRQ14 GPO T EVNTP314
uTt 5
XTAL32_I TIMA_4_ PWM
9 El 4 4 4 PC15 N ~ |EIRQ15 GPO 6 - EVNTP315
10 F2 - - - VsS
11 G2 - - - vcc
TIMA_5_PWM
12 Fl 5 5 5 PHO XTAL_IN |EIRQO GPO 5 -
XTAL_OU TIMA_5 PWM
13 Gl 6 6 6 PH1 EIRQ1 GPO
T 4
14 H2 7 7 7 NRST
ADC12_IN1
- TIMA_2_PWM
15 H1 8 8 - PCO 0/CMP3_IN |EIRQO GPO s T SDI02_D5 EVNTP300 [EVENTOUT Func_Grpl
P3
ADC12_IN1 TIMA_2 PWM
16 2 9 9 - PC1 1 - EIRQL GPO 6 T SDI02_D6 EVNTP301 [EVENTOUT Func_Grpl
TIMA_2 PWM
17 13 10 10 - PC2 ADC1_IN12 (EIRQ2 GPO 5 - EMB_IN3 SDI02_D7 EVNTP302 [EVENTOUT Func_Grpl
ADC1_IN13
- TIMA 2 PWM
18 K2 11 - - PC3 ICMP1_IN [EIRQ3 GPO s - SDIO1_WP EVNTP303 [EVENTOUT Func_Grpl
M2
19 - - - - vcc
20 J1 12 11 8 AVSS
- K1 - - - VREFL
21 L1 - - - VREFH
22 Ml 13 12 9 AvCC
ADC1_INo/ EIRGIWK TIMA 2 PWM
23 L2 14 13 10 |PAO CMP1_INP UPO 0 GPO TIM4_2 OUH 1/TIMA_ 2 CL TIMA_2_TRIG [SPI1_SS1 SDIO2_D4 EVNTP100 [EVENTOUT Func_Grpl
1 - KA
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X5

INEESH

XIAOHUA SEMICONDUCTOR
Func16
LOFP/ Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Funcg Func9 Func10 Funcll |Funcl2 [Funcl3 |Funcl4 Funcl5 a1 Func32~63
LQFP |VFBG |LQFP [QFN6 Q Pin EIRQ/WK | TRACENTAG N
QFN4 Analog Communic
100 A100 |64 0 Name up /SWD USART/SPIIQ .
8 GPO other TIM4 TIM6 TIMA TIMA EMB, TIMA I KEY SDIO USBFS/12S - - - EVNTPT EVENTOUT (- ation
Funcs
ADC1_INY/ TIMA 2 PWM
24 M2 15 14 11 PA1 CMP1_INP |EIRQ1 GPO TIM4_2 OUL 2/TIMA_2_CL |TIMA_3_TRIG SPI1_SS2 SDIO2_D5 EVNTP101 [EVENTOUT Func_Grpl
2 KB
ADC1_IN2/ TIMA_5_PWM
- TIMA 2 PWM o
25 K3 16 15 12 |PA2 CMP1_INP |EIRQ2 GPO TIM4_2 OVH 3 - 1/TIMA_5_CL SPI1_SS3 SDIO2_Dé EVNTP102 [EVENTOUT Func_Grpl
3 KA
ADC1_IN3/ TIMA_5_PWM
- TIMA 2 PWM T
26 L3 17 16 13 [PA3 PGAVSS/C [EIRQ3 GPO TIM4_2_OVL 4 T 2/TIMA_5 CL SDI02_D7 EVNTP103 [EVENTOUT Func_Grpl
MP1_INP4 KB
27 - 18 - - AVSS
- E3 - - - NC
28 - 19 - - AvVCC
ADC12_IN4
ICMP2_INP TIMA 3 PWM
29 M3 20 17 14 |PA4 1/CMP; IN EIRQ4 GPO TIM4_2_OWH 5 - USART2_CK [KEYOUTO 12S1_EXCK EVNTP104 (EVENTOUT Func_Grpl
P4
ADC12_IN5 TIMA 2 PWM |
30 K4 21 18 15 |PAS ICMP2_INP [EIRQ5 GPO TIM4_2 OWL 1/TIMA_2_CL - TIMA_2_TRIG KEYOUT1 1281_MCK EVNTP105 [EVENTOUT Func_Grpl
2 KA
ADC12_IN6 TIMA_3_ PWM
31 L4 22 19 16 |PA6 ICMP2_INP [EIRQ6 GPO 1/TIMA_3_CL |EMB_IN2 KEYOUT2 SDIO1_CMD EVNTP106 [EVENTOUT Func_Grpl
3 KA
ADC12_IN7
/CMP1_IN TIMA_3_PWM
TIM6_1 PWM [TIMA_1_PWM
32 M4 23 20 17 |PA7 M1/CMP2_I | EIRQ7 GPO TIM4_1_OUL - 5 - 2/TIMA_3_CL |EMB_IN3 KEYOUT3 SDIO2_WP EVNTP107 [EVENTOUT Func_Grpl
NM1/CMP3 KB
_INM1
ADC1_IN14
N TIMA_3_PWM
33 K5 24 21 - PC4 ICMP2_IN  [EIRQ4 GPO TIM4_2 OUH 7 - USART1_CK SDIO2_CD EVNTP304 [EVENTOUT Func_Grpl
M2
ADC1_IN15
N TIMA 3 PWM
34 Ls 25 22 - PC5 ICMP3_IN [EIRQ5 GPO TIM4_2 OUL 8 - SDIO2_CMD EVNTP305 [EVENTOUT Func_Grpl
M2
ADC12_IN8
- TIM6_2_PWM |TIMA_ 1 PWM [TIMA 3 PWM
35 M5 26 23 18 |PBO /ICMP3_INP [EIRQO GPO TIM4_1 OVL - 6 - 5 - USART4_CK |KEYOUT4 SDIO2_CMD EVNTP200 [EVENTOUT Func_Grpl
1
ADC12_IN9
— " |EIRQUWK TIM6_3_PWM [TIMA_ I PWM |TIMA_3 PWM
36 M6 27 24 19 [PB1 /CMP3_INP UPo 1 GPO TIM4_1_OWL i 4 QSPI_QSSN KEYOUT5 SDI02_D3 12S2_EXCK EVNTP201 [EVENTOUT Func_Grpl
2 2
PVD2EXIN |EIRQ2/WK TIMA_1_PWM
37 L6 28 25 20 [PB2 b 0RO 2 GPO VCOUT123 TIM6_TRIGB - EMB_IN1 QSPI_QSIO3 SDIO2_D2 1252_MCK EVNTP202 |EVENTOUT Func_Grpl
38 M7 - - - PE7 EIRQ7 GPO ADTRG1 TIM6_TRIGA [TIMA_1_TRIG USART1_CK EVENTOUT
TIM6_1 PWM [TIMA_1_PWM
39 L7 - - - PE8 EIRQ8 GPO TIM4_1_OUL - 5 - EVENTOUT
TIMA_1_ PWM
TIM6_1_PWM -
40 M8 - - - PE9 EIRQ9 GPO TIM4_1 OUH - 1/TIMA_1_CL EVENTOUT
KA
TIM6_2_ PWM |TIMA_1_ PWM
41 L8 - - - PE10 EIRQ10 GPO TIM4_1_OVL - 6 - EVENTOUT
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X5

INEESH

XIAGHUA SEMICONDUCTOR
Func16
LOFP/ Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Funcg Func9 Func10 Funcll |Funcl2 [Funcl3 |Funcl4 Funcl5 a1 Func32~63
LQFP |VFBG |LQFP [QFN6 Q Pin EIRQ/WK | TRACENTAG N
QFN4 Analog Communic
100 A100 |64 0 Name up /SWD USART/SPIIQ .
8 GPO other TIM4 TIM6 TIMA TIMA EMB, TIMA I KEY SDIO USBFS/12S - - - EVNTPT EVENTOUT (- ation
Funcs
TIMA_1_PWM
TIM6_2_PWM -
42 M9 - - - PE11 EIRQ11 GPO TIM4_1 OVH A - 2/TIMA_1_CL EVENTOUT
KB
TIM6_3_ PWM |TIMA_1_ PWM
43 Lo - - - PE12 EIRQ12 GPO TIM4_1_OWL B - i - SPI1_SS1 EVENTOUT Func_Grp2
TIM6_3_PWM |TIMA_1 PWM
44 MI10 - - - PE13 EIRQ13 GPO TIM4_1_OWH A - 3 - SPI1_SS2 EVENTOUT Func_Grp2
TIMA_1_PWM
45 Mil - - - PE14 EIRQ14 GPO TIM4_1 CLK 4 - SPI1_SS3 SDIO1_CD EVENTOUT Func_Grp2
TIMA_1_PWM
46 Mi2 - 26 - PE15 EIRQ15 GPO 3 T TIMA_5_TRIG |EMB_IN2 USART4_CK SDIO1_WP EVENTOUT Func_Grp2
TIMA 2 PWM [TIMA_5 PWM
47 L10 29 27 21 |PB10 EIRQ10 GPO ADTRG2 TIM4_2_OVH 3 - s - QSPI_QSI02 sSDIO1_D7 12S3_EXCK EVNTP210 [(EVENTOUT Func_Grp2
48 L1l 30 28 22 |VCAP_1
49 F12 31 29 23 |VSS
50 G12 32 30 24 |vCC
TIMA_1_PWM
51 L12 33 31 25 |PB12 EIRQ12 GPO VCOUT1 TIM4_2_OVL [TIM6_TRIGB - EMB_IN2 QSPI_QsIO1 SDI02_D1 12S3_MCK EVNTP212 [(EVENTOUT Func_Grp2
TIM6_1_PWM |TIMA_1 PWM
52 K12 34 32 26 |PB13 EIRQ13 GPO VCOUT2 TIM4_1_OUL B - 5 T QSPI_QSIO0 SDI02_D0 EVNTP213 [EVENTOUT Func_Grp2
TIM6_2_PWM |TIMA_1 PWM
53 K11 35 33 27 |PBl14 EIRQ14 GPO VCOUT3 TIM4_1 OVL B8 - P - QSPI_QSCK SDIO1_Dé EVNTP214 [EVENTOUT Func_Grp2
TIM6_3 PWM [TIMA_1_PWM
54 K10 36 34 28 |PB15 EIRQ15 GPO RTC_OUT TIM4_1_OWL B - ; T TIMA_6_TRIG [EMB_IN4 USART3_CK SDIO1_CK EVNTP215 [EVENTOUT Func_Grp2
TIMA_6_PWM
55 K9 - - - PD8 EIRQ8 GPO TIM4_3_OUL 1/TIMA_6_CL QSPI_QSIO0 |KEYOUT7 EVNTP408 [EVENTOUT Func_Grp2
KA
TIMA_6_PWM
56 K8 - - - |rD9 EIRQY GPO TIM4_3_OVL 2/TIMA_6_CL QSPI_QSIOl  |KEYOUT6 EVNTP409 |EVENTOUT Func_Grp2
KB
TIMA_6_PWM
57 12 - - - |pD10 EIRQ10 GPO TIM4_3_OWL . QSPI_QSIO2 |KEYOUTS EVNTP410 |EVENTOUT Func_Grp2
TIMA_6_PWM
58 I - - - PD11 EIRQ11 GPO TIM4_3_CLK 4 - QSPI_QSIO3 |KEYOUT4 EVNTP411 [(EVENTOUT Func_Grp2
TIMA_4 PWM
- TIMA_5_PWM
59 J10 - - - PD12 EIRQ12 GPO 1/TIMA_4_CL T EVNTP412 [EVENTOUT
KA
TIMA_4 PWM
T TIMA_5_ PWM
60 H12 - - - PD13 EIRQ13 GPO 2/TIMA_4_CL - EVNTP413 [EVENTOUT
KB
TIMA_4_PWM [TIMA_5 PWM
61 HI11 - - - PD14 EIRQ14 GPO 3 - ; - EVNTP414 (EVENTOUT
TIMA_4 PWM [TIMA_5 PWM
62 H10 - - - PD15 EIRQ15 GPO 4 T s - EVNTP415 (EVENTOUT
TIMA_3 PWM
- TIMA_5_PWM
63 E12 37 - - |Pce EIRQ6 GPO I/TIMA 3 CL - QSPI_QSCK  |KEYOUT3 SDIO1_D6 EVNTP306 |EVENTOUT Func_Grp2
KA
TIMA 3 PWM
- TIMA_5_PWM
64 Ell 38 35 - |pc7 EIRQ7 GPO TIM4_2_CLK 2/TIMA 3 CL - QSPI_QSSN  |KEYOUT2 SDIO1_D7 1252_EXCK EVNTP307 |EVENTOUT Func_Grp2
KB
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X5

INEESH

XIAGHUA SEMICONDUCTOR
Func16
LOFP/ Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Funcg Func9 Func10 Funcll |Funcl2 [Funcl3 |Funcl4 Funcl5 a1 Func32~63
LQFP |VFBG |LQFP [QFN6 Q Pin EIRQ/WK | TRACENTAG N
QFN4 Analog Communic
100 A100 |64 0 Name up /SWD USART/SPIIQ .
8 GPO other TIM4 TIM6 TIMA TIMA EMB, TIMA I KEY SDIO USBFS/12S - - - EVNTPT EVENTOUT (- ation
Funcs
TIMA 3 _PWM [TIMA_5 PWM
65 El0 39 36 - PC8 EIRQ8 GPO TIM4_2_OWH 5 - 6 - USART3_CK [KEYOUT1 SDIO1_DO 1252_MCK EVNTP308 [EVENTOUT Func_Grp2
TIMA 3 PWM [TIMA_5 PWM
66 D12 40 37 - PC9 EIRQ9 GPO MCO_2 TIM4_2 OWL 4 - 5 - KEYOUTO SDIO1_D1 EVNTP309 [EVENTOUT Func_Grpl
TIMA_1_ PWM
EIRQ8/WK TIM6_1_PWM — -
67 | b | 4 38 29 |PA8 P2 0 GPO MCO_1 TIM4_1_OUH 1/TIMA_1_CL USART1_CK SDIO1_D1 USBFS_SOF EVNTP108 |EVENTOUT Func_Grpl
- KA
TIMA_1_PWM
EIRQI/WK TIM6_2_PWM — -
68 | pio | 42 39 30 |PA9 P2 1 GPO TIM4_1_OVH 2/TIMA_1_CL SDIO1_D2 USBFS_VBUS EVNTP109 |EVENTOUT Func_Grpl
- KB
EIRQIO/W TIM6_3_PWM [TIMA_1_PWM
69 C12 43 40 31 PA10 KUP2 2 GPO TIM4_1 OWH 3 TIMA_5_TRIG SDIO1_CD USBFS_ID EVNTP110 [EVENTOUT Func_Grpl
EIRQ1L/W TIMA_1_PWM
70 BI12 44 41 32 |PALL KUP2 3 GPO TIM4_1 CLK 4 T EMB_IN1 SDIO2_CD USBFS_DM EVNTP111 [EVENTOUT Func_Grpl
EIRQLZW TIMA_6_PWM
71 Al2 45 42 33 |PAL2 KUP3 0 GPO TIM4_3_OWL |TIM6_TRIGA |TIMA_1_TRIG | I/TIMA_6_CL SDIO2_WP USBFS_DP EVNTP112 [(EVENTOUT Func_Grpl
- KA
TIMA_6_PWM
EIRQ13/W TIMA 2 PWM -
72 All 46 43 34 |PAL3 KUP3 1 JTMS_SWDIO (GPO 5 2/TIMA_6_CL SPI2_SS1 SDI02_D3 EVNTP113 [EVENTOUT Func_Grpl
- KB
73 | cn - - - |vear2
74 Fl11 47 44 35 |VSS
75 Gl 48 45 36 |VvCC
EIRQL4/W TIMA_2 PWM |TIMA_6_PWM
76 Al10 49 46 37 |PAl4 KUP3 2 JTCK_SWCLK |GPO P 3 TIMA_4_TRIG [SPI2_SS2 SDI02_D2 1281_EXCK EVNTP114 [EVENTOUT Func_Grpl
TIMA_2_PWM
EIRQ15/W - TIMA_6_PWM
77 A9 50 47 38 |PAlLS KUP3 3 JTDI GPO 1/TIMA 2 CL - TIMA_2_TRIG | SPI2_SS3 SDI02_D1 12S1_MCK EVNTP115 [EVENTOUT Func_Grpl
- KA
TIMA_5_PWM
TIMA_2_ PWM -
78 | Bl 51 48 - |pc10 EIRQ10 GPO TIM4_3_OUH . I/TIMA_5_CL SDIO1_D2 EVNTP310 |EVENTOUT Func_Grpl
KA
TIMA_5_ PWM
TIMA_2 PWM -
79 | cio | s2 49 - |pc11 EIRQ11 GPO TIM4_3_OVH P 2/TIMA 5 CL SDIO1_D3 EVNTP311 |EVENTOUT Func_Grpl
KB
TIMA_5_PWM
80 B10 53 50 - PC12 EIRQ12 GPO TIM4_3 OWH TIMA_4_TRIG 3 - SDIO1_CK EVNTP312 [EVENTOUT Func_Grpl
TIMA_5_PWM
81 9 - - - PDO EIRQO GPO VCOUT123 4 - EVNTP400 [EVENTOUT Func_Grpl
TIMA_6_PWM
82 B9 - - - PD1 EIRQL GPO TIMA_3_TRIG 5 - EVNTP401 [(EVENTOUT Func_Grpl
TIMA 2 PWM [TIMA_6_PWM
83 Cc8 54 - - PD2 EIRQ2 GPO 4 - 6 - SDIO1_CMD EVNTP402 [EVENTOUT Func_Grpl
TIMA_6_PWM
84 B8 - - - PD3 EIRQ3 GPO VCOUT1 ; - EVNTP403 [EVENTOUT
TIMA_6_PWM
85 B7 - - - PD4 EIRQ4 GPO VCOUT2 8 - EVNTP404 [EVENTOUT
86 A6 - - - PD5 EIRQS GPO VCOUT3 EVNTP405 [EVENTOUT
87 B6 - - - PD6 EIRQ6 GPO USART2_CK EVNTP406 [EVENTOUT
88 AS - - - PD7 EIRQ7 GPO USART2_CK EVNTP407 [EVENTOUT
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X5

INEESH

XIAOHUA SEMICONDUCTOR
Func16
LOFP/ Funco Funcl Func2 Func3 Func4 Func5 Funcé Func7 Funcg Func9 Func10 Funcll |Funcl2 [Funcl3 |Funcl4 Funcl5 a1 Func32~63
LQFP |VFBG |LQFP [QFN6 Q Pin EIRQ/WK | TRACENTAG .
QFN4 Analog Communic
100 A100 |64 0 Name up /SWD USART/SPIIQ .
8 GPO other TIM4 TIM6 TIMA TIMA EMB, TIMA I KEY SDIO USBFS/12S - - - EVNTPT EVENTOUT (- ation
Funcs
TIMA 2 PWM
EIRQ3/WK |JTDO_TRACE - TIMA_6_PWM
89 A8 55 51 39 |PB3 UPO 3 SWo GPO FCMREF TIM4_3_CLK 2/TIMA_2 CL SDI0O2_D0 EVNTP203 [EVENTOUT Func_Grp2
- KB
TIMA 3 PWM
EIRQ4/WK - TIMA_6 PWM
90 A7 56 52 40 |PB4 UPL 0 NJTRST GPO TIM4_3_OWL 1/TIMA_3_CL SDIO1_DO EVNTP204 [EVENTOUT Func_Grp2
- KA
TIMA_3_PWM
EIRQ5/WK - TIMA_6_PWM
91 C5 57 53 41 |PB5S uP1 1 GPO TIM4_3_OWH 2/TIMA 3 CL SDIO1_D3 1284_EXCK EVNTP205 (EVENTOUT Func_Grp2
- KB
TIMA_4_ PWM
EIRQ6/WK - TIMA_6 PWM
92 BS 58 54 42 |PB6 UP1 2 GPO ADTRG2 TIM4_3_OVL 1/TIMA_4 CL SDIO2_CK 1284_MCK EVNTP206 [EVENTOUT Func_Grp2
- KA
TIMA_4_ PWM
EIRQ7/WK —-
93 B4 59 55 43 |PB7 UL 3 GPO ADTRG1 TIM4_3_OVH 2/TIMA 4 CL SDIO1_DO EVNTP207 [(EVENTOUT Func_Grp2
- KB
94 A4 60 56 44 |PB11/MD NMI EVNTP211
TIMA_4_PWM USBFS_DRVV
95 A3 61 57 45 |PB8 EIRQ8 GPO TIM4_3 OUL 3 T KEYOUT7 SDIO1_D4 BUS - EVNTP208 [EVENTOUT Func_Grp2
TIMA_4_ PWM
96 B3 62 58 46 |PB9 EIRQ9 GPO TIM4_3_OUH 4 - TIMA_6_TRIG SPI2_SS1 KEYOUT6 SDIO1_D5 EVNTP209 [EVENTOUT Func_Grp2
97 3 - - - |PEO EIRQO GPO MCO_1 TIMA_4_TRIG SPI2_SS2 EVENTOUT Func_Grp2
98 A2 - - - PE1 EIRQL GPO MCO_2 TIM4_3_CLK SPI2_SS3 EVENTOUT Func_Grp2
99 D3 63 59 47 |VSS
100 C4 64 60 48 |vCC
- H3 - - - NC

Vack

% 2-1

51T RE

— bBFxd, A 64 NI EE Func32~63 IhREIEFE, Func32~63 EE NHEATIBEIIRE (A% USART, SPI, 12C, 12S, CAN),
43 P2 Fune Grpl, Func Grp2. HE4HIES %R 2-2.
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XA

INEESH

XIAOHUA SEMICONDUCTOR

Func32 Func33 Func34 Func35 Func36 Func37 Func38 Func39 Func40 Func4l Func42 Func43 Func44 Func45 Func46 Func47
Func_Grp | USART1_ USART1_ USARTL_R USART1_C USART2_ USART2_ USART2_R USART2_C SPI1_MO SPI1_MIS SPI1_SC | SPI2_MO SPI12_MIS SPI2_SC
SPI1_SSO SP12_SS0
1 TX RX TS TS TX RX TS TS Sl 0] K Sl 0] K
Func_Grp | USART3_ USART3_ USART3_R USART3_C USART4_ USART4_ USART4_R USART4_C SPI3_MO SPI3_MIS SPI3_SC | SP14_MO SP14_MIS SP14_SC
SPI3_SS0 SP14_SS0
2 X RX TS TS X RX TS TS Sl 0] K Sl 0 K
Func48 Func49 Func50 Func51 Func52 Func53 Func54 Func55 Func56 Func57 Func58 Func59 Func60 Func61 Func62 Func63
Func_Grp 12S2_SDI
12C1_SDA 12C1_SCL 12C2_SDA 12C2_SCL 12S1_SD 12S1_SDIN | 12S1_WS 12S1_CK 12S2_SD 12S2_WS 12S2_CK
1 N
Func_Grp 12S4_SDI
12C3_SDA 12C3_SCL CAN_TxD CAN_RxD 12S3_SD 12S3_SDIN | 12S3_WS 12S3_CK 12S4_SD 1254_WS 1254_CK
2 N

HC32F460 Z5I%ETT_Revl.41

# 2-2 Func32~63 &
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package 2 ?g{up Bits Pin Count
15 14:13:12 11 . 10: 9 8 :7:6 5 :4:3: 2 1:0 Total
LQFP100  PortA 00 O:0:0: 0 0i0 O 0OiO0O 0 O:O0O:0: 0] 16 83
VFBGA100 PortB 0O o0 O O:0 O:0 O O Oi{O:0:0:0:0]16
PortC 0O . 0 0O O O 0O:0:0;0:0 0 O O O:0:o0]16
PortD 0O o,0 O O:0 O:0 O 0 O; O 0 :0: 0 0] 16
PortE 0O . 0 0O 0O O 0O:0:0;0:0 0 O O O:0:o0]16
PortH SRR e e 0 0 O 3
LQFP64 PortA 00 O:0:0 O O:iO0O O O:0 O O:0:0: 0] 16 52
PortB 0O . 0 0O 0O O . 0O:O0:0;0:0 0 O O O:0:o0]16
PortC 0O o,0 O O:0 O : 0 O; 0 O; O 0 :0: 0 0] 16
PortD S T T R I B 1
PortH == =i= = =i=i=i=[=F§[=3=7[r= JEEE 3
QFNG60 PortA 00 O:0:0 O O:iO0O O O:i0 O O:0:0: 0] 16 50
PortB 0O . 0 0O 0O O 0O:0:0;0:0 0 O O O:0:o0]16
PortC o0 0o 0O O O:O0:;iO0;0:- 0 0 - :0:0:0]14
PortE R R R R R R 1
PortH SRR e 0 0 O 3
LQFP48 PortA o0 O:0:0 O O:iO0O O O:O0 O O:0:0: 0] 16 38
QFN48 PortB 00 O:0:i0: 0 0i0O O OiO0O 0 O:O0O:0: 0] 16
PortC 0 ! 0 0 JEEEEEEEEEEE NN TN T T R B R 3
PortH S s - 000 3
15 14:13:12:11:10: 9 8 : 76 5:4:3:2: 1:0

% 23 wHARE
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XASC

XIAOHUA SEMICONDUCTOR

Port Ehr Frie% L)) 5V i & #/YE
PortA PAO~PA10 YR XS K, SRR *

PA13~PA15

PAll, PA12 S ES CHF &, = S Ei
PortB PBO~PB10, RF FF i, = SRR *

PB12~PB15

PB11 XRF - - P& N TH
PortC PCO~PC15 CEF CRF i, = SCRE*
PortD PDO~PD15 B X FF i, XRF
PortE PEO~PE15 R FF 5, = S
PortH PHO~PH2 X FF X FF (s S P&

HC32F460 FRFN4HEFM_Revl.41

* 2-4 EATIEEMAE

— FERERLThRERT, %\ EAS ST VREFH/AVCC.
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2.3 5IMThEEBRA

251 Thee4 1/0 i
Power VCC I GV
VSS I F b
VCAP_1~2 10 | WIZHE
AVCC | (NN
AVSS | AL, LR
VREFH | AU S2%
VREFL | RIS 25 L
System NRST I S5, KA
MD I el
PVD PVD2EXINP [ PVD2 ARk A L L g
Clock XTAL_IN | AR IR 5 4 %
XTAL_OUT 0
XTAL32_IN I AN EI R B (32K) IR % w5 4 11
XTAL32_OUT 0
MCO_1~2 o) P9I B L
GPIO GPIOxy (x= A~E,H, y=0~15) 10 | JEHAH N
EVENTOUT EVENTOUT 0 Cortex-M4 CPU {4 th
EIRQ EIRQXx (x=0~15) I A 5 4 T
WKUPX_y (x,y=0~3) I PowerDown 53 7 F5 i i 4 A
NMI | A RT B A1
Event Port EVNTPXxy (x=1~4, y=0~15) 10 | Hffum DN H Thae
Key KEYOUTXx(x=0~7) 0 KEYSCAN i 55
JTAG/SWD JTCK_SWCLK I TEL A
JTMS_SWDIO 10
JTDO_TRACESWO 0
JTDI |
NJTRST [
TRACE TRACECK o PR R 20 Iy
TRACEDO~3 0 PR B A i o
FCM FCMREF | BT e A 00 FH 470 v e i N
RTC RTCOUT o] 1Hz 4
Timer4 TIM4_x_CLK I THET g R

HC32F460 FRFN4HEFM_Revl.41
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XIAOHUA SEMICONDUCTOR

25| ikes 1/0 ]
(x=1~3) TIM4_x_OUH 10 | PWM 3 U AB%H
TIM4_x_OUL 10 | PWM 3 1 U A%
TIM4_x_OVH 10 | PWM 3 11 V A i
TIM4_x_OVL 10 | PWM 3V AR H
TIM4_x_OWH 10 | PWM 3 T W AR H
TIM4_x_OWL 10 | PWM 3 11 W A%
Timer6 TIM6_TRIGA | SRR SR A BN
(x=1~3) TIM6_TRIGB I HMER Al B N
TIM6_x_PWMA 10 | AMEEAHl R H N B PWM 3
TIM6_x_PWMB 10 | Al 5 AN B PWM b L1
TimerA TIMA_x_TRIG | CISHIE LS Y2 1PN
(x=1~6) TIMA_x PWM1/TIMA_x_CLKA 10 | MRl M N B PWM 3 1 H B Sl oo 11 4
TIMA_x PWM2/TIMA_x_CLKB 10 | AMEEE- il M N B PWM 3 15 H B Sl o 11 4
TIMA x_PWMy (y=3~8) 10 | ARl 5B PWM b L1
EMB EMB_INX (x=1~4) I Groupx(x=1~4)uti 4 Nz {5 5
USARTX USARTx_TX 10 | RIZHHE
(x=1~4) USARTx_RX 10 | HcsoE
USARTx_CK 10 | JEfFI 4
USARTX_RTS o] THRKIEE S
USARTx_CTS I ERREES
SPIx SPIx_MISO 10 | A /M th s A4 51 A
(x=1~4) SPIx_MOSI 10 | %/ AR B AL 5 5]
SPIXx_SCK 10 | f&E4um o
SPIx_SS0 10 | MBI FE4 At 51 A
SPIx_SS1~3 o] ML £k 51 A
QSPI QSPI_QSIO0~3 10 | HdELk
QSPI_QSCK 0 i e e
QSPI_QSSN 0 ML FE
12Cx 12Cx_SCL 10 B2k
(x=1~3) 12Cx_SDA 10 | HuREsk
12Sx 12Sx_SD [e} FATHUE
(x=1~4) 12Sx_SDIN I AR T AT E AR
12Sx_WS 10 | Fik#
12Sx_CK [e} AT

HC32F460 FRFN4HEFM_Revl.41
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XIAOHUA SEMICONDUCTOR

25| ikes 1/0 ]
12Sx_EXCK I AR AR
12Sx_MCK 0 T Bh
CAN CAN_TxD 0 RIEHHRE
CAN_RxD I B
SDIOx SDIOx_Dy (y=0~7) 10 | SD #iEFS
SDIOX_CK 0 SD i #h iy 15 5
SDIOx_CMD 10 | SD A MEEES
SDIOx_CD I SD RHAPRSFES
SDIOX_WP I SD RERIREFS
USBFS USBFS_DM [e} USBFS J L4x# PHY D-f§ %5
USBFS_DP 10 USBFS f 4= PHY D+{55
USBFS_VBUS I USBFS VBUS {55
USBFS_ID I USBFS ID {55
USBFS_SOF 0 USBFS SOF fki#ith 55
USBFS_DRVVBUS 0 USBFS VBUS kzhiFm] {55
CMPx VCOUT1 o) CE ARSI CNELE Sk
(x=1~3) VCOUT2 o) B LB IETE 2 45 B
VCOUT3 o T L@ TE 3 45 R
VCOUT123 0 ML LB TE 1~3 455 OR #irt
CMPx_INPy I P LA 2% BT x IEn R y FIAN
CMPx_INMy I P LA 25 BT x ot R y FN
ADC ADTRG1 | ADC1 AD #3418 )3 35
ADTRG2 I ADC2 AD #3435 J5 B

ADC1_INx (x=0~3,12~15)

ADCL A4l N s O

ADC12_INX (x=4~11)

ADC1 5 ADC2 JtH A4t A\ v K

PGAVSS

PGA Ground i A\

HC32F460 FRFN4HEFM_Revl.41
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2.4 5| B F Ui BH

5114 G
\V/ele: HJE, 4 1.8V~3.6V HJE, FFuii5 VSS 5l LM (S H B
VSS R, 20V
VCAP_1~2 WIZHLE, 5 VSS 5l MHE 2, DARE N BIE (S5 00D
AVCC PR, ARt R, B2 5 VCC MR (S5 /SRR
A BB, %5 VCC Mz
AVSS/VREFL AR 25 R, 25 AVSS MR LR (S35 B8
A BB, 155 VSS HH B
VREFH ADC1, ADC2 HIfZHE L, #A T AVCC HHIE
A ADC B, 155 AVCC #if%
PB11/MD BRI, [ WRNIRS . A5 (NRST) filflk (AR HPAR Jy i B
o, A I U E Sy e . HEFERERHRE (4.7KQ) F) vCC (bRD
NRST SALGIE, ACH R AMEAR B R VvCC (B
Pxy, Xx=A~E,H, S . FIER NI RERT SN B E AN ZEE 5V, AR NI, Bl RN
y=0~15 FiH VREFH/AVCC

AMEFI RS, s AR VCC (Eh) /VSS (i)

* 2-6 5| A A
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3 HSHEME (EC
31  B¥&MH

PRI, BT FEAEL VSS A
3.11 ‘m/MEMBKE

FRARRF BRIV, T S 1 e IME AT R AR e A ORI L < A v ol RN i 3
AN BB ORUE B R I PR E

3.1.2 HWAEE
B Ui e, BUAIERELEAE Ta =25 °C. VCC =33V &M Fidi&it e i
W3 M 45 21

3.1.3 HuLAIphZR

BRARER DI, 75T S 2 R R, (R B
3.1.4 HBHEE

K 3-1 () iR 17 IE S S H00 5ok 1

HC32F460 FRFN4HEFM_Revl.41 Page 45 of 116
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n XIAOHUA SEMICONDUCTOR

3.15 5l ABEE

B 3-1 CAD Ao 1 o1 B SN o I &

MCU pin [ IMCU pin

T (i)

K 3-1 SIESAESR () SRARENE CA)

HC32F460 FRFN4HEFM_Revl.41 Page 46 of 116



=l e 2
XASCre%5#

316 HEHFR
e EEETTCE
> e BEEEEEE
| | #RAM(4KB) |
™ vDDRI
r-r—--""-""-" " "-""—""—¥——-— 1
A " :
GPIOs [ ] G| o !
- il w | 2 :
a Wi ||
VCAP_1 | (CPU. #=74k |l
B ARAM) |
VCAP_2[j | e |
il | |
2 x0.047uFz, | |
2 <0.1uF I I
VCC
| o | —.—>: :
5 x 100nF+ | |
1 x<4.7uF |
x4.7u T VSSx ® R Flash :
> Bl
v RCs...
> PLLs...
AVCC)I(_
AL«
2 X(1uF+0.1uF) VREFH ADCs
‘ [] PGA
1UF+0.1uF CMPs
1 Avsse DACs
AVSSNREFLLI“_:'

3-2

HC32F460 FRFN4HEFM_Revl.41

HJE 7% (HC32F460PETB-LQFP100, HC32F460PEHB-VFBGA100)
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enEEZEEE
> | waibes |
| | RRAM(4KB) |
VDDRIH,
e
LD H :
_qz‘_
m 10 I
GPIOs ] ot T |
o |
i i Ll
| (CPU. #74h |1
VCAP_L | | BRIRAM) :
J_ L | |
1 % 0.1uFzk | |
1 x0.22uF I I
VCC
j——o— i & 2% —.—»: :
3 x100nF+ I |
1 x<4.7uF ® } Flash |
T vl | ; .
1 L . = |
> i
RCs...
> PLLs...
AVCC/VREFH'_
AVCC Bl
2 >(1uF+0.1uF)
ADCs
PGA
CMPs
AVSS= DACs
AVSSNREFLI“_:|

K 3-3 Y% (HC32F460KETA-LQFP64)
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1 S|
> | waibes |
| | RRAM(4KB) |
VDDRIH,
r-r—--""-""-" " "-""—""—¥——-— ‘|
TN i :
_qz‘_
| 10 |
i i Ll
| (CPU. #74h |1
VCAP_1 | | BAIRAM) :
J_ L | | |
1 =<0.1uF&g | |
1 x0.22uF I I
VCC
j——o— i & 2% —.—»: :
3 x100nF+ | |
1 x4.7uF |
x4.7u T VSSxd ® R Flash :
Ill_j" 'I_ _____________ |
> el
RCs...
> PLLs...
AVCC/VREFH
[ —
AL -
1uF+0.1uF ADC
S
PGA
CMPs
DACs
-
AVSS/VREFL |

K 3-4  HJE % (HC32F460KEUA-QFNG0TR/HC32F460JETA-LQFP48/HC32F460JEUA-QFN48TR)

1. 4.7uF PEREVIES VCC 51z —.

2. AVSS=VSS.

3. HAHJEX (B VCC/VSS, AVCC/AVSS ...) 25 FI_E IR (R P gl 78 i X s g
VAR REEITEART PCB T ME 4 51 B, DU R IR AR o AEU 2 Rk H 2ok b
& PCB Ut alipiA . X nlfe 8k LAEARIEH
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O VCAP_1/VCAP 2 E IR EBEAW F: 1) FIFNAF/E VCAP_1 il VCAP_2 ERHIFH
Fro BAERTLMER 0.047uF 50 0.1uF A CEAAEN 0.094uF 2(#F 0.2uF). 2) KA
VCAP_1 BRI, ATLAME R 0.1uF 5# 0.22uF 7%, Mis e Qe BEm, PR o R 2T
PR EL VCAP_1/VCAP 2 7L, —J71fl, %U/MH) VCAP_1/VCAP 2 BEEREW i
FLIS ], R SR PG R RN B s 53— 5T, BRI VCAP_1I/VCAP 2 MARREKAH
B 1], (LAt B2 A1 B 50 1) P R HE 25 1 (BMIC) o P P AT ARG Fh T 25 P T 2R 90 ) I ) R
PR E BN AE . &) VCAP_1/VCAP 2 SAEENIIE PWC PWRC3.PDTS £
M EAHICEL . VCAP_1/VCAP_2 (R Z5 58N 0.2uF 80 0.22uF B, 7FZEAEMAR R
B #fif% PWC_PWRC3.PDTS f7i%% . VCAP 1/VCAP 2 [ R & )y 0.094uF 5(# 0.1uF Itf, 7
TR N B 20 2 BRI £ PWC _PWRC3.PDTS fi7 & f7 .

F2 U A RS R I I A A B VCAP_1 (8 VCAP_1/VCAP_2) 51 HIsEELN,
PH Cexr M5 RGHREVEZRIfE . HAE Cext M ESR LR

s ¥ %M
Cext MR FL 2 ) HL A E 0.047uF / 0.1puF / 0.22uF
ESR AN HL 25 1) A 25 R R L FHESR <03Q
# 3-1 VCAP_1/VCAP 2 TAE%M
3.1.7 HREFENE
ICC
()
l \__/ |_:|
— AVCC

3-5 HHIHFENE TR
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3.2 #XEABEM
IR IESE ER B I AR 3-2 WRREE R 33 HRRHERR 34 B
FIH a0 i KAUEAE, W] Re REERAF R AR . IR EeHE H R BUEN ), FFEARE
R BRI L S A T DR IR W o I AR AL B KBUE AE 26 T AT Re 2> e i g (1) ]
FETES
i T H B/ME BKE LN 17A
Vee-Vss | AN FERJEHRE (35 AVCC. vCC) O -0.3 4.0
SVl e 5| B %\ H @ Vss—0.3 VCC+4.0(5 K5.8V)
Vin PA11/USBFS_DM#IPA12/USBFS_DP5| i |- ¥
P Vss—0.3 4.0
Vespmswy | LSS HL S (A AR AY) H5% 3.3.5 B gURHE
* 32 HERHE
1. ERVFREEP, B FHE (VCC. AVCC) ik (VSS. AVSS) 5 I Zis 2455 5 4
8 L YR o
2. AERZGEAE Vin IR K. AR ARVFIIRKEABRENGER, 30K 3-3.
Fiine) =] BKE By
Zlvce WA VCCx HUIFELMSHER (R O 240
Zlyss WP VSSx MR i QERRD O -240
Ivce WA VCCx HUFELM BRI Chilii) O 100
Ivss MBS VSSx EhZrym KR GERIR) O -100
TR VO FRHI 51 B 2 AL 40 e
b TR VO R 51 B 4t iz H AL -40
FITA VO R 51 i e R R U 120
e P 1O A% I 51 A F) B Az FLR -120
* 33 HRE
1. ERVREEAN, B FHE (VCC. AVCC) Mk (VSS. AVSS) 5| BN Ziis 2434 35 b

HC32F460 FRFN4HEFM_Revl.41
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HC32F460 FRFN4HEFM_Revl.41

e i H HE L:=N v
Tste it A7 Y —55 F| +125 °C
Ty REER 125 °C

*£ 34 PR
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= INEESH

} ‘ n XIAOHUA SEMICONDUCTOR

3.3

TARZAF

3.3.1 EHAI/EEH

FAEAE VREFH 5, W22 RE R iR & MF: Vavee-Vrern < 1.2 Vo

BT ELRIFE R T Vect0.3, 248 1k AHE Ehr/ N fikE.

HC32F460 FRFN4HEFM_Revl.41

=) e 24 - Jis B/ME | BEUME | BRKME | B
T e A 21
PWRC2.DVS=00 0 - 200
PWRC2.DDAS=1111
s
ficLk WE AHB B8R PWRC2.DVS=11 0 - 168 MHz
PWRC2.DDAS=1111
I A5 2
PWRC2.DVS=10 0 - 8
PWRC2.DDAS=1000
Vee P TAEH R - 1.8 - 3.6
Vavec® | B TAEH - 1.8 - 3.6
SV E 5| B (% A 2V<SVCC<L36V -0.3 - 5.5 v
& VCC<2V 03 ] 52
Vi PA11/USBFS_DM
PA12/USBFS_DP 0.3 - Veet0.3
Gl AR AN ERES
T gEIRE -40 - 125 °C
* 3-5 EHTAERM
= P PRAIE
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n XIAOHUA SEMICONDUCTOR

332 _LbH / HENNIEXYE

TA JRM—RBTAR AT

in=] S B&/ME BN AL
VCC L Fhi a2 20 20000

tvce us/V
VCC T P& a5 2R 20 20000

R 3-6 LA/ WA TAERAMT

HC32F460 FRFN4HEFM_Revl.41
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XASC

3.3.3  EAr MRS
#5 M 1 R/ME | L RUE | B K ME | BAL
T e AR ICG1.BOR_LEV[1:0]=00 1.88 | 1.99 | 209 | V
ICG1.BOR_LEV [1:0]=01 1.99 | 2.09 | 220 | V
VBor BOR [ il L %
ICGI.BOR_LEV [1:0]=10 | 2.09 | 220 | 230 | V
ICG1.BOR_LEV [1:0]=11 230 | 240 | 251 | V
AR ICG1.BOR_LEV[1:0]=00 1.80 | 1.90 | 2.00 | V
I A5 ICG1.BOR_LEV [1:0]=01 1.90 | 2.00 | 2.10 | V
ICGI.BOR_LEV[1:0]=10 | 2.00 | 2.10 | 220 | V
ICG1.BOR_LEV [1:0]=11 220 | 230 | 240 | V
e AR X PVDILVL[2:0]=000 1.99 | 2.09 | 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
Veypr  |PVDI1EIIHE®
PVDILVL[2:0]=100 265 | 277 | 290 | V
PVDILVL[2:0]=101 275 | 288 | 3.00 | V
PVDILVL[2:0]=110 285 | 298 | 3.11 | V
PVDILVL[2:0]=111 296 | 3.08 | 321 |V
AR PVDILVL[2:0]=000 190 | 2.00 | 2.10 | V
R I A% PVDILVL[2:0]=001 200 | 210 | 220 | V
PVDILVL[2:0]=010 220 | 230 | 240 | V
PVDILVL[2:0]=011 243 | 255 | 267 | V
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 | 3.07 | V
Vevpz  [PVD2IEIIHE® | mrid i PVD2LVL[2:0]=000 209 | 220 | 230 | V

HC32F460 FRFN4HEFM_Revl.41
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5 ¥ M R/ME | BBUE | B KE (AL
PVD2LVL[2:0]=001 230 | 240 | 251 | V
PVD2LVL[2:0]=010 254 | 267 | 279 | V
PVD2LVL[2:0]=011 265 | 277 | 290 | V
PVD2LVL[2:0]=100 275 | 288 | 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 | 115 | 125 | V
AR 2 PVD2LVL[2:0]=000 200 | 210 | 220 | V
AR X PVD2LVL[2:0]=001 220 | 230 | 240 | V
PVD2LVL[2:0]=010 243 | 255 | 267 | V
PVD2LVL[2:0]=011 253 | 265 | 277 | V
PVD2LVL[2:0]=100 263 | 275 | 287 | V
PVD2LVL[2:0]=101 273 | 285 | 297 | V
PVD2LVL[2:0]=110 D 283 | 295 | 3.07 | V
PVD2LVL[2:0]=111@ 1.00 | 1.10 | 120 | V
Vpwhyst |PVDI1,2[#iR ) - 100 - |mv
L FIEVPOR 1.60 | 1.68 | 1.76 | V
Veor® | /45 L 7 A
N VPDR 156 | 164 | 1.72 | V
Vrorhyst |[POR B - 40 - |mv
2% b R TR
IrusH T FEL I (POR B £ - 100 | 150 |mA
BIRP)
Tnrst  |NRSTE 7K 5 500 - - | ns
Twwvpr  |PVD1E LA 5 A] 300 | 380 | 460 | us
Twvpz  |PVD2E AR BRH [H] 300 | 380 | 460 | ps
Tivest  |NRSTEALARERE [A] 25 35 50 | us
Tripr PN 2 A ] 140 | 160 | 200 | ps
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s ¥ % B&/ME | #LBUE | B oKAR | BAr
TrsTBOR |BORE {7 fiff B s} [] 440 | 520 | 610 | ps
Trstror | b HLE AR BRI [A] - 2500 | 3000 | ps

® 37 ALY IR
1. EFEIEALRIE.
2. PVD2LVDL[2:0]= 111 B}, LUACHLEZ PVD2EXINP % I 405 N\ LA I
3. PVDI1 Wl H & VCC HUE T BRI Y B B e s 7E PVD2LVL[2:0]% BN 111 B PVD2 il 1 [ 2
PVDEXINP HiJ& T B I FL T, 7E PVD2LVD[2:0]1 % B oA 111 Z 4MEE R PVD2 Wil & & vCC
PP IS AR T £ M 00 P
4. PVDI,2 HJiE¥ii 2 VCC LIt I B s 5 VCC T BRI A s 00 Fi s 1 22 4
VCC EFH ) PVDL Bl # f=Vpvd1+Vpvdhyst;

VCC EFHBf ) PVD2 Ml i i =Vpvd2+Vpvdhyst.
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XASChrEXSH

3.3.4 fhEEEASRM:

HTHAEZ 2 NS HORR R, b a4 TAERE . FREREE . VO 5163, #4F
BARCE . TSR, VO 5l CIEER . P EAEE 3 T 1AL B LSBT RS 4% .
Kl 3-5  ALIRHFENE T Z A T RIRIEFERI R E . AR TR S g TR T
Y RV M (B AT R AE S0 =5 6 A N il — B I8 AT1E FLASH IS A3 .
HARGFAT T
1) BT VO 5l#ESE TH AR, VCC 8t VSS FRESHE (RO,
2) IR AR 0k P mnE AR 3 fuck=200MHz,
AR fick=168MHz/120MHz/24MHz FIEK# A 2 fucik=8MHz/ 1MHz.
3) ThFEMEA N IEW TAEREN ICC RUNRHRAES ICC_SLEEP{% 145 ICC_STP,
P ICC_PD LA K% Dhrystone A3 ICC_DHRYSTONE.
4) AN R ON/OFF 16225 AR R IR E
5) HEEEHEAR R fack=200MHz. FEME I fucik=168MHz/120MHz F PLL 4t F7F 5 IR

=

it o
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XASCre%5#

Ta F= R
[ 5:¥ Parameter Symbol X Unit
(°C) Min | Typ® | Max®
HEEE | fuok= while(1), 2] £ OFF -40 - 16 - mA
ICC_RUN
B 200MHz while(1), 2B £#ON -40 - 29 - mA
CACHE OFF -40 - 17 - mA
ICC_DHRYSTONE
CACHE ON -40 - 19 - mA
AL $hOFF -40 - 11 - mA
ICC_SLEEP
AP EPON -40 - 24 - mA
while(1), 2 H] £ OFF 25 - 16 - mA
ICC_RUN
while(1), LB £ ON 25 - 29 - mA
CACHE OFF 25 - 17 - mA
ICC_DHRYSTONE
CACHE ON 25 - 19 - mA
R BOFF 25 - 11 - mA
ICC_SLEEP
AR BHON 25 - 24 - mA
while(1), 2] £ OFF 85 - - 22 mA
ICC_RUN
while(1), LI £ ON 85 - - 35 mA
CACHE OFF 85 - - 22 mA
ICC_DHRYSTONE
CACHE ON 85 - - 25 mA
R BOFF 85 - - 17 mA
ICC_SLEEP
AL BHON 85 - - 30 mA
while(1), 25 £ OFF 105 - - 25 mA
ICC_RUN
while(1), LI £ ON 105 - - 39 mA
CACHE OFF 105 - - 24 mA
ICC_DHRYSTONE
CACHE ON 105 - - 29 mA
LB B OFF 105 - - 21 mA
ICC_SLEEP
AREHREON 105 - - 34 mA

*® 3-8 AR A LR AE

1. Typ HEFMH Voc=3.3V
2. Max HEZKM Vee=1.8~3.6V
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XASC

XIAOHUA SEMICONDUCTOR

Ta F= AR
B Parameter Symbol XM Unit
(°C) Min | Typ® | Max®
E | fack= while(1), 2] £ OFF -40 - 13 - mA
ICC_RUN
B 168MHz while(1), 2B £#ON -40 - 23 - mA
CACHE OFF -40 - 14 - mA
ICC_DHRYSTONE
CACHE ON -40 - 15 - mA
RN BOFF -40 - 9 - mA
ICC_SLEEP
SR ON -40 - 19 - mA
while(1), 2] £ OFF 25 - 13 - mA
ICC_RUN
while(1), BB £ ON 25 - 23 - mA
CACHE OFF 25 - 14 - mA
ICC_DHRYSTONE
CACHE ON 25 - 15 - mA
A P OFF 25 - 9 - mA
ICC_SLEEP
AR EON 25 - 19 - mA
while(1), 2L £ OFF 85 - - 18 mA
ICC_RUN
while(1), LI £ ON 85 - - 28 mA
CACHE OFF 85 - - 18 mA
ICC_DHRYSTONE
CACHE ON 85 - - 20 mA
AR OFF 85 - - 14 mA
ICC_SLEEP
AL BHON 85 - - 24 mA
while(1), 2L £ OFF 105 - - 20 mA
ICC_RUN
while(1), 2 EET £ ON 105 - - 31 mA
CACHE OFF 105 - - 19 mA
ICC_DHRYSTONE
CACHE ON 105 - - 23 mA
AL OFF 105 - - 17 mA
ICC_SLEEP
AREHREEON 105 - - 27 mA
£ 39 AR AE 1
1. Typ HEFHM Vec=3.3V
2. Max HEZ%M Vec=1.8~3.6V
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XASC

XIAOHUA SEMICONDUCTOR

Ta FE IR
iz | Parameter Symbol X4 Unit
(°C) Min | Typ® Max®
B | fuck= while(1), 2B £ OFF -40 - 9.5 - mA
ICC_RUN
X | 120MHz while(1), & BLERE] £ON -40 - 16.5 - mA
CACHE OFF -40 - 10 - mA
ICC_DHRYSTONE
CACHE ON -40 - 11.5 - mA
SRR B OFF -40 - 7 - mA
ICC_SLEEP
SRR ON -40 - 14.5 - mA
while(1), 2B £ OFF 25 - 9.5 - mA
ICC_RUN
while(1), & BLERE] £ON 25 - 16.5 - mA
CACHE OFF 25 - 10 - mA
ICC_DHRYSTONE
CACHE ON 25 - 11.5 - mA
SRR OFF 25 - 7 - mA
ICC_SLEEP
AR AP ON 25 - 14.5 - mA
while(1), 2L £ OFF 85 - - 14 mA
ICC_RUN
while(1), & BT £ ON 85 - - 22 mA
CACHE OFF 85 - - 14 mA
ICC_DHRYSTONE
CACHE ON 85 - - 17 mA
SRR 2 OFF 85 - - 12 mA
ICC_SLEEP
AL AFON 85 - - 20 mA
while(1), 2 L £ OFF 105 - - 16 mA
ICC_RUN
while(1), & BT £ ON 105 - - 25 mA
CACHE OFF 105 - - 15 mA
ICC_DHRYSTONE
CACHE ON 105 - - 19 mA
R B OFF 105 - - 15 mA
ICC_SLEEP
AR LN B ON 105 - - 22 mA
K 3-10 BRI AE 2
1. Typ HEFHM Vec=3.3V
2. Max HEZ%M Vec=1.8~3.6V
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XASC

XIAOHUA SEMICONDUCTOR

Ta = A
R Parameter Symbol X Unit
(°C) Min | Typ® | Max®
T fcLk= while(1), 215 HL £ OFF -40 - 3 - mA
ICC_RUN
B 24MHz while(1), 2L £1ON -40 - 6 - mA
ICC_DHRYSTONE CACHE OFF -40 - 3.5 - mA
SEREHETEFOFF -40 - 2 - mA
ICC_SLEEP
YT P ON -40 - 55 - mA
while(1), 25 L £ OFF 25 - 3 - mA
ICC_RUN
while(1), 2 1EHL £ ON 25 - 6 - mA
ICC_DHRYSTONE | CACHE OFF 25 - 3.5 - mA
SR OFF 25 - 2 - mA
ICC_SLEEP
SREHTPON 25 - 55 - mA
while(1), 2 £ OFF 85 - - 8 mA
ICC_RUN
while(1), B £ ON 85 - - 12 mA
ICC_DHRYSTONE | CACHE OFF 85 - - 7 mA
AL 4 OFF 85 - - 8 mA
ICC_SLEEP
S REHHON 85 - - 11 mA
while(1), B £ OFF 105 - - 10 mA
ICC_RUN
while(1), 2 HE £ ON 105 - - 14 mA
ICC_DHRYSTONE | CACHE OFF 105 - - 8 mA
S HUN 2 OFF 105 - - 10 mA
ICC_SLEEP
SR ON 105 - - 14 mA
® 311 B RTEFE 3
1. Typ HEZFM Vec=3.3V
2. Max HEFM Vee=1.8~3.6V
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XASC

XIAOHUA SEMICONDUCTOR

Ta 72 S
B Parameter Symbol X Unit
(°C) Min | Typ® | Max®
BRI | fack= while(1), 215 HL ) £ OFF -40 - 1 - mA
ICC_RUN
B 8MHz while(1), 2B £HON -40 - 3.5 - mA
ICC_DHRYSTONE | CACHE OFF -40 - 1.5 - mA
ERHOFF -40 - 1.2 - mA
ICC_SLEEP
SRR ON -40 - 3.2 - mA
while(1), 215 HLET £ OFF 25 - 1 - mA
ICC_RUN
while(1), 2 EHL £ ON 25 - 3.5 - mA
ICC_DHRYSTONE | CACHE OFF 25 - 15 - mA
SR FOFF 25 - 1.2 - mA
ICC_SLEEP
SREHETON 25 - 3.2 - mA
while(1), 2L £ OFF 85 - - 4 mA
ICC_RUN
while(1), AR £HON 85 - - 6 mA
ICC_DHRYSTONE | CACHE OFF 85 - - 4 mA
S REERRH T OFF 85 - - 3.5 mA
ICC_SLEEP
A REHRIFH AT ON 85 - - 6 mA
while(1), &L £ OFF 105 - - 6 mA
ICC_RUN
while(1), 2B #HON 105 - - 7 mA
ICC_DHRYSTONE | CACHE OFF 105 - - 45 mA
SRR 4P OFF 105 - - 4 mA
ICC_SLEEP
S REHUHPON 105 - - 6.5 mA
* 3-12 EACEB U TTEFE 1
1. Typ HEZM Vec=3.3V
2. Max HEFM Vee=1.8~3.6V
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XASC

XIAOHUA SEMICONDUCTOR

Ta 72 A
[ 5:¥ Parameter Symbol X Unit
(°C) Min | Typ® | Max®
AR | fucik= while(1), 2L £ OFF -40 - 0.7 - mA
ICC_RUN
T IMHz while(1), S HL £1ON -40 - 2.5 - mA
ICC_DHRYSTONE CACHE OFF -40 - 0.9 - mA
AR £ OFF -40 - 0.9 - mA
ICC_SLEEP
AAEHU BPON -40 - 2.4 - mA
while(1), 2L £ OFF 25 - 0.7 - mA
ICC_RUN
while(1), 21 HLE £ ON 25 - 25 - mA
ICC_DHRYSTONE CACHE OFF 25 - 0.9 - mA
AR HU 4 OFF 25 - 0.9 - mA
ICC_SLEEP
AR PON 25 - 2.4 - mA
while(1), & ELET #OFF 85 - - 4 mA
ICC_RUN
while(1), 2L £1ON 85 - - 5 mA
ICC_DHRYSTONE CACHE OFF 85 - - 3.5 mA
AN £ OFF 85 - - 3.5 mA
ICC_SLEEP
SR A ON 85 - - 5 mA
while(1), &A% B £ OFF 105 - - 5 mA
ICC_RUN
while(1), £ ELETFFON 105 - - 5.5 mA
ICC_DHRYSTONE CACHE OFF 105 - - 4 mA
AR 4 OFF 105 - - 5 mA
ICC_SLEEP
SR AP ON 105 - - 5.5 mA
* 3-13  BAREB A TIHFE 2
1. Typ RN V=33V
2. Max HEZKM Vee=1.8~3.6V
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XIAOHUA SEMICONDUCTOR

HC32F460 FRFN4HEFM_Revl.41

[ 5:¥ Parameter Symbol M (VCC=3.3V) 1 itk Unit
(°C) Min | Typ® | Max®
i | - ICC_STP | PWC_PWRCI1.STPDAS=00 -40 - 160 - uA
PWC PWRCI1.STPDAS=11 -40 - 30 - uA
PWC_PWRC1.STPDAS=00 25 - 220 - uA
PWC_PWRC1.STPDAS=11 25 - 80 - uA
PWC_PWRC1.STPDAS=00 85 - - 3600 | uA
PWC_PWRC1.STPDAS=11 85 - - 3400 | uA
PWC PWRC1.STPDAS=00 105 - - 4800 | uA
PWC PWRCI1.STPDAS=11® 105 - - 4600 | uA
P | - ICC_PD PR ] -40 - 10 - uA
P AR 2 -40 - 4 - A
A3 -40 - 1.8 - uA
R4 -40 - 1.8 - uA
BB 2+ X TAL324+RTC -40 . 6 - uA
PR K2+ LRC+RTC -40 - 9 - uA
P AR L 25 - 10 - uA
A B A2 25 - 4 - uA
A3 25 - 1.8 - uA
R4 25 - 1.8 - uA
BB 2+ X TAL324+RTC 25 . 6 - uA
PR K2+ LRC+RTC 25 - 9 - uA
P AR L 85 - - 21 uA
P AR 2 85 - - 19 uA
A3 85 - - 19 uA
i LA 4 85 - - 19 uA
F R 302+ X TAL32+RTC 85 - - 21 uA
K 2+LRCHRTC 85 - - 21 uA
] 105 - - 35 uA
P AR 2 105 - - 33 uA
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[ 5:¥ Parameter Symbol M (VCC=3.3V) 1 itk Unit
(°C) Min | Typ® | Max®

A3 105 - - 30 | uA

F HLARE 540 105 - - 30 | uA

B2+ X TAL32+RTC 105 - - 35 | uA

A2+ LRCHRTC 105 - - 35 | uA

® 3-14  RTFERE I AR
1. Typ HEFHM Voc=3.3V
2. Max HEZHMF Vee=1.8~3.6V
3. EIMRALRIIE.
Item Parameter Symbol 245 (VCC=AVCC=3.3V) T [k Unit
(°C) Min Typ Max

B | - ICC_MODULE | XTAL#R%# 3K IKE24MHz 25 - 1.8 - mA
HL PR P IR S 16MHz 25 - 1 - mA
Ptk /N IK ) 10MHz 25 - 0.8 - mA

PR it 2 /N K E) 8MHz 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 - 12 - mA

DAC 25 - 70 - uA

CMP 25 - 0.11 - mA

PGA 25 - 1 - mA

USBFS® 25 - 6 - mA

* 3-15  FEAUBLEL R FE
1. fEEEE4r 5 USBPHY 383 I HL .
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3.3.5 HSHERMT

A5 FH AT 2 DN & AN R #EAT A R I (ESDS LUD, DA e HAE i S gUdE i
HITERE -

3.35.1 FHEEHE (ESD)

WRIE R 5] A A, XEEASEEA BT 5] Bt 0 i e . B IR A7 & JESD22-
A114/C101 HriE.

i ¥ % BmAE | BAL
Vespmswy | R R CAARRBIAD Ta=+25°C, 4 JESD22-Al14 FrifE | 4000
\%
Vispepmy | BFEBCE R (FEHBAMET) | Ta=+25°C, £54 JESD22-C101 #nifE | 1000
# 3-16 ESD #iik
3.3.5.2 #Z Latch-up
RV FRAS Latch-up PERE, 75 Z0E A $AT PO H AN FIF#ZS Latch-up J13:
o ORPREAS B A A N 5 | D D0
o XTHAREIA . FHATETECE VO SN R
X LRS54 EIA/JESD 78A IC Latch-up bR
Finsg SH % BAE Bpr
LU ## A Latch-up Ta=+105°C, #f& JESD78A #nifk 200 mA

% 3-17

HC32F460 FRFN4HEFM_Revl.41
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3.3.6 fRINFEBIeEER 7

o X FAF IR B R Mg Sy WFE.

ML I () I TR, MR SR 22 CPU $ATHIER — 2% 3642

« WKUP 5| T MFFHL A% 1k L MERRAS CMe i  Fr A I P A A B IR & VCC=3.3V

MR H

5 ¥ 1 HAME | BKME | B
PWC PWRCI1.VHRCSD=1H.

Tstorr | MEIEBEAMEE | PWC_PWRCI.VPLLSD=1, R 4ili} 4 AMRC, F# 2 5
FFERAM_ET

Tstor2 | MfFIEBEAMREE | KRG EOYMRC, 257 7EFlash EHAT 8 15
VCAP_1/VCAP_2 5255 50.094uF B # 0. 1uF 15 25

Tep1® | M\ Fit AR 1 6 i
VCAP_1/VCAP_2 545 J90.2uF 8(# 0.22uF 20 30
VCAP_1/VCAP_2 %55 90.094uF 5% 0. 1uF 40 50 us

Topo" | At A A2 06 i
VCAP_1/VCAP_2 %55 40.2uF 84 0.22uF 45 55
VCAP_1/VCAP_2/ 755 0.094uF 5 % 0. 1uF 2500 | 3000

Teps® | M Fit B AR 203 06 i
VCAP_1/VCAP_25 455 H0.2uFE(#0.22uF 2500 3000
VCAP_1/VCAP_2 /4255 740.094uF 53 0. 1uF 65 75

Tepa® | M Fet B AR 4 06 i
VCAP_1/VCAP_25 455 40.2uF B #0.22uF 70 80

F 3-18 AR IFEAE 2 nsa R v (7]

O ) VCAP_1/VCAP 2 & & & W 25 PWC _PWRC3.PDTS A ) i {E #H T fic .

VCAP_1/VCAP 2 [ A &8N 02uF 0¥ 022uF W, 75 578 8F A\ ff A X 22 ml afl (4

PWC PWRC3.PDTS fii&% . VCAP_1/VCAP 2 a8 N 0.094uF B¢ 0.1uF i, 75 EfEit

AN 2 AR PWC PWRC3.PDTS fi7 B A7 .
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33.7 1O MO

TN A R
=t > %A B/AME | BUE | BKfE. | AL
Vi ® PN MR 1.8<Vcc<3.6 - - 0.2Vce
Vi LN 1.8<Vce<3.6 0.8Vce - -
Viys i NIB i 1.8<Vcc<3.6 - 0.2 - \Y4
VssSVin<Vee - - +1 uA
ILkc® /O% N\ ittt 25 Hi7L
Vin=5.5VQ® - - 5 uA
USBFS DP. USBFS DM | - - 1.5 - KQ
g9 Ehr
k% 7 JUSBFS_DP#I
Rpy) SR
USBFS_ DM HAB#HIAG]  | Vin= Vss - 30 - KQ
§E]
il
PA11/USBFS DM
- - 10 - pF
PA12/USBFS_DP
1/O5| 4
Cio k% T PA11/USBFS_DMA
2
PA12/USBFS_DP Atk | - - 5 - pF
A5
* 3-19 VO Bk
PR RAE .

BRI T Vect0.3 'V, dh2

HC32F460 FRFN4HEFM_Revl.41
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BWHEE
mERE | K5 SH %A B/ME | BEME | BKME | BAL
VoM@ | K H-P4 - - 0.4
N Tio=£1.5mA, 1.8<Vc<2.7
Vou"® | & H- P Vee-0.4 - -
| Voo | fH P i i 04
’fE&E/BBjJ N I]O=i3mA, 2.7<Vcc<3.6
Vou®® e FE P Vcce0.4 - -
VoL@ | K- - - 13
N Tio=t6mA, 2.7<Vc<3.6
Vou"® | HL- P Vee-1.3 - -
VoM@ | K H-P4 - - 0.4
N Lio=t3mA, 1.8<Vc<2.7
Vou(h® e H P-4 Vee-0.4 - -
| e | R : : 0.4
':F‘ EJIX Zij] N I[():ismA, 2.7SVCC§3.6 v
Vor®M® | & H- P Vee-0.4 - -
Vo0 | & P : : 13
N lio=£t12mA, 2.7<Vc<3.6
Vou"® | & H- P Vee-1.3 - -
VoM@ | K H- P4 - - 0.4
N Lio=t6mA, 1.8<V(c<2.7
Vou®M® | w5 HL P4 Vee-0.4 - -
| oo | g : : 0.4
= YK 5 # Lio=t8mA, 2.7<V¢c<3.6
Vou® | ey H~Fi Vee-0.4 - -
VoM@ | K HLP4 - - 1.3
N I[o:iZOmA, 2.7 SVCCS3.6
Vou(h® e HE P4 Vee-1.3 - -

* 3-20 Hrd HIERE
1. B RARAE

2. M Lo MEHRULIN—HHERER 3-3 FlE F4axt i KEE . Lo (/O iy L AE ] 51 ) <2
F— AR Tvsso
3. M Lo HHIMALINGRZIENEER 3-3 FdI4axy e RAUEE, Lo (/O i AT 51D 1

PG Tvecs
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XASC

XIAOHUA SEMICONDUCTOR

B\ AT IR
IRENE 75 ¥ &S B/ME | 0 BME | BORME | A
C1=30 pF, Vec= 2.7V - - 20
Ci1=30 pF, Vcc>1.8V - - 10
fmax(IO)OUt E_X‘j(}/’:ﬁj$(l) MHz
Ci=10pF, Vcc>2.7V - - 40
Cr=10pF, Vcc>1.8V - - 20
fRIXZ
C1=30 pF, V2.7V ; ; 15
W RIKETE T
t(10)out Cr=30 pF, Vcc>1.8V - - 25
B B 1) S B R & s
t(10)out N X Cr=10pF, Vcc>2.7V - - 7.5
B LB
Ci=10pF, Vcc>1.8V - - 15
C1=30 pF, Ve 2.7V - ; 45
CrL=30 pF, Vcc>1.8V - - 22.5
fnax(I0)out o B MHz
Ci=10pF, Vcc>2.7V - - 90
CL=10pF, Vcc>1.8V - . 45
HH Kz
CL=30 pF, V2.7V - - 75
S 2K
t(10)out ‘ CL=30 pF, Vcc=1.8V - - 12
B Bf 18] 2 I 22 ns
t(IO)out N Ci=10pF, Vcc>2.7V - - 4
e LS B )
Ci=10pF, Vcc>1.8V - - 7.5
C1=30 pF, Vcc>2.7V - - 100
Ci1=30 pF, Vcc>1.8V - - 50
fnax(IO)out | HAHHE D MHz
Ci=10pF, Vcc>2.7V - - 180
C1=10pF, Vcc>1.8V - ; 100
1R 9K )
) C1=30 pF, Vcc>2.7V - - 4
i E 2K HEE TR
t(I0)out ‘ C1=30 pF, Vec>1.8V - - 6
R B 8] 2 B R &2 ns
t(IO)out N X Ci=10pF, Vcc>2.7V - - 2.5
e LS B )
Ci=10pF, Vcc>1.8V - - 4
% 3-21 VO AT
1. mRIEAgA B 3-6 H1E X
2. EHZE CLUAUK PCB Ml MCU 5| IR 5 FEAE PN (5] 1 FL S 1) PR 25 ] REL s st Ay 5
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n XIAOHUA SEMICONDUCTOR

N 10 pF).

e 90% 90%
kA C, ’ ’

s BT 10%

tr(IO)out e

BRI (t+t) < (2/3)T I H.Duty cycle= 50%45% (Fi#HLZCL
TE “H NI ST RS “RAE” — AR RRIED

K 3-6 IO kst e X
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XASC

XIAOHUA SEMICONDUCTOR

3.3.8 USART & O4534:

e ZH e/ ME S YNIE FAAL
UART 4
teye N BB R 2 trcLk
CSl 6
tekw B N IR e 5 P 0.4 0.6 tseyc
tekr o N b st (1] 5 ns
teks ﬁ)\EﬁI‘EEF‘F]K%HT“Eﬂ 5 ns
tro 1% SE IR IS ] Csl 28 ns
trDs RS g8 N s (] Csl 15 - ns
troH FRUCH R RIS 18] csl 5 ; ns
% 3-22 USARTAC i 7
Texkw ek e
CKn
n:1~4 -
—
tcyc
K 3-7 USART W4
CKn /—\—/—\—
trp
TXn >< >< X
tros e troH -
X X X X_
n:l~4

K 3-8 USART (CSD) i N F
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XIAOHUA SEMICONDUCTOR

XASC

3.3.9 I2S EOR

Ziinss HERETE bR M Min Max Unit
fmck 12S main clock output - 256 *8K 256*Fs | MHz
Master data: 32 bits 20 64*Fs
fek 12S clock frequency MHz
Slave data: 32 bits - 64*Fs
Dck 12S clock frequency duty cycle Slave receiver 30 70 %
t(WS) WS valid time Master mode 0 -
th(WS) WS hold time Master mode 0 -
tsu(WS) WS setup time Slave mode 1 -
th(WS) WS hold time Slave mode 0 -
tsu(SD_MR) Master receiver 7.5 -
Data input setup time
ts(SD_SR) Slave receiver 2 -
tn(SD_MR) Master receiver 0 -
Data input hold time ns
tn(SD_SR) Slave receiver 0 -
t(SD_ST) Slave transmitter(after
- 27
tn(SD_ST) enable edge)
Data output valid time
Master transmitter(after
ty(SD_MT) - 20
enable edge)
Master transmitter(after
tW(SD_MT) Data output hold time 2.5 -
enable edge)
* 3-23 128 WA
1. Fs: I2S RHS%
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L tc(CK) g
| | —_—— -
) ! ) !
CK input | h i
I tw(CKH) ! I ! !
K 03 ) | th(ws)
1 ,  Ww(CKL) ! N f
WS input : | : | |
| | |
I L I L
SU(WS)T T ot et
(WS) : | (AN (SD_ST) I, th(SD_ST)
| _
. —_————
SDtransmit >< LSB transmit X I}/ISB transmit Bitn transmit LSB transmit
tuSh SRy ¥ (s SR)  , _________ ___ —~
()
SDreceive X LSB receive MSB receive Bitn receive x LSB receive
K 3-9 128 MRS 5 (Philips #3380
tc(CK) . tf(CK) tr(CK)
) | _—— -
| | | N i \_/—
CK output : | : | N ) |
| 1 tw(CKH) 1 | |
N(WS) | K ¥ 3 ! th(ws)
: | W(CKL) : N
WS output | | | |
! I ! I
T I T I TTTTT
! I ! tv(SD_MT) {h(SD_MT)
SDtransmit LSB transmit I{/ISB transmit Bitn transmit LSB transmit
I A N
tsu(SD_MR) = th(SD_MR)
SDreceive >< LSB receive MSB receive Bitn receive x LSB receive

3-10 128 F AW T (Philips HH30
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3.3.10 I2C BEO%eE

Y

thppaT thion

tS J;STA
lH D;STA
=

RESTART

tsu;sTo

taur

STOP

FRYERER (SM) PEAER (FMD) .
5 S - - L:<R (v
Min Max Min Max
fscr SCLATH 0 100 0 400 KHz
tHD;STA T4k 2648/ 8 35 T 4G 5% - Hold 4.0 - 0.6 - us
tLow SCLAK H~F 4.7 - 1.3 - us
tHIGH SCL & 4 - 0.6 - us
tsu;sTA HHTT 4R 2 Setup 4.7 - 0.6 - us
tHD;DAT ##fiHold 0 - 0 - us
50+ 50+
tsu.DAT B Setup - - ns
tlZC%V:’tHJ SR tlZC%?&H-J Al fE 34
tr SCL/SDAF_EF+H} 1] - 1000 6.5 300 ns
tp SCL/SDAF] T [ 8] - 300 6.5 300 ns
tsu;sTo {5 1E 2% Setup 4 - 0.6 - us
158 18 28 A B U 2% A TR] 1)
tBUF 4.7 - 1.3 - us
BUSZ KB [8]
Co i LA - 400 - 400 pF
% 3-24 12C SR
X X K N\,

HC32F460 FRFN4HEFM_Revl.41
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3.3.11 SPI & O45¢:

Item Symbol Min Max Unit Test conditions
SCK clock cycle Master tspcyc 2 (pclk <60MHz) tpcyc K 3-12
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 K 3-13

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 SPIHLRRME
tsckr tsckf
—— ——
voh \
SCK . \
— <+
tspeyc

HC32F460 FRFN4HEFM_Revl.41

K 3-12 SCK Clock & X
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tssf tssr

SS

SCK
(CHOL=0)

SCK
(CHOL=1)
th

MOSI/MISO
(input)

toh —»1 tod —
MOSI/MISO
(OUtpUt) tdr —»—e— tdf

K 3-13 SPI LN FER
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3.3.12 CAN2.0B EO%tE
CANx_TX 1 CANx_RX i A, 16275 3.3.7 1O i K5k

3.3.13 USB #0444

Symbol Parameter Conditions Min® Typ Max® | Unit
Vee TAFHE - 3.00 - 3.6 \Y
Vi PN ER S - - - 0.8 \%
BN | Vi H\ 5 L - 2.0 - - Vv
Vi BN RBUE | - 0.2 - - \Y4
Veum Ze LB R - 0.8 - 2.5 A
Vor® | BSHEHEHET | Ri=1.5kQ to 3.6V - - 0.3 A%
Vou® | & EHEF | Ri=15kQ to VSS® 2.8 - 3.6 A
Vcrs Cross-overH & CL=50pF 1.3 - 2.0 \Y
N CLZSOpF ’
tr T E] 4 - 20 ns
v 10%~90% of [Von-Vor|
N CLZSOPF ’
tp T [ (] 4 - 20 ns
10%~90% of [Vou-VoL|
TR R TR L
tRFMA C1=50pF 90 - 111.1 %
tr/tr
Rpp® N HH Vin= Ve, in host mode - 15 - kQ
Vin= Vss. idle state 0.900 1.2 1.575 kQ
Rpy® e HEBH Vin= Vss,
1.425 2.3 3.090 kQ
in device mode

# 3-26 USB Full-Speed Hi/< 45k
1. BT RIS T = E b v A 0 1

2. TAFHEREZE 2.7V I, IT{RIE USB £l SR, (HARERIEE ) USB 4 fi/ S
Rk, JEREAE 2.7 3.0V 1) Ve ULV A 2 B2
3. EMIBRIE.

4, Ry EiEHEE USB 2 IKE) 88 1) 714 .
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Symbol Parameter Conditions Min® | Typ | Max® | Unit
N | Ve TAEHE - 3.0® - 3.6 \Y
Vi AR P - - - 0.8 \
Vi LN e - 2.0 - - A%
Vi FEOY N R - 0.2 - - \%
Vem Z2 oy IR IR - 0.8 - 25 \Y%
Bt | Vou® | EREAHHACHLE Ri=1.5kQ to 3.6V® - - 0.3 \%
Vou® | A% T R;=15kQ to VSS® 2.8 - 3.6 \Y%
Vers® | Cross-overH & C1=200pF~600pF 1.3 - 2.0 \Y%
tr® T ] C1=200pF~600pF, 75 - 300 ns
10%~90% of [Vou-Vo|
tp® T B[] C1=200pF~600pF, 75 - 300 ns
10%~90% of |Vou-Vo|
trema® | SN BERF(E] LG CL=200pF~600pF 80 - 125 %
tr/tr
Rpp® MR HLRE Vin=Vce, in host mode 14.25 - 2480 | kQ

#* 3-27 USB Low-Speed HL S R
1. FrEHEYRT R A I

2. TAFMRFEE 2.7V I, IR ORIE USB REIC S TRE, (EAREIRIESE# 1) USB R LT

Rk, JE#AE 2.7 3.0V i) Vee BB TEHE N 29510
3. EMIBRIE.

4, Ry 2iER%E USB KIEIRB) % 11 4 .

Cross Over
_ _ Points
Differential
data lines ) \ 7
Vcgrs --------15, 4 i
Vss <
—> tl‘ i‘_

K 3-14 USB _bFF/ R FEEE] & Cross Over HiJE & X

HC32F460 FRFN4HEFM_Revl.41
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3.3.14 PLL 4

75 S %A Min | Typ | Max | Unit
PLL PFD(Phase Frequency
fPLLilN - 1 - 25 MHz
Detector) input clock(®
PLL multiplier output
frLL ouT - 15 - 240 | MHz
clock
fvco our PLL VCO output - 240 - 480 | MHz
PLL PFD input clock=8MHz,
Period Jitter System clock=120MHz, - +100 -
Peak-to-Peak
JitterprLr ps
PLL PFD input clock=8MHz,
Cycle-to-Cycle Jitter System clock=120MHz, - 150 -
Peak-to-Peak
tLOCK. PLL lock time - - 80 120 | ups

* 3-28 PLL FEEREFEHE

HC32F460 FRFN4HEFM_Revl.41
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3.3.15 JTAG EDO¥pH

Synbol Item Min Typ Max Unit
tTCKeye JTCK clock cycle time 50 - - ns
treku JTCK clock high pulse width 20 - - ns
trekL JTCK clock low pulse width 20 - - ns
tTeke JTCK clock rise time - - 5 ns
treke JTCK clock fall time - - 5 ns
trmss JTMS setup time 8 - - ns
tT™Msh JTMS hold time 8 - - ns
tTDIs JTDI setup time 8 - - ns
tTDI JTDI hold time 8 - - ns
trpod JTDO data delay time - - 20 ns

% 3-29 JTAG $ZEEE

tTCKcyc

A
A 4

tTCKH

JTCK tTCKf

4ETCKr
tTCKL

Kl 3-15 JTAG JTCK W4t
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JTCK I

JTMS

JTDI

JTDO

XIAOHUA SEMICONDUCTOR

tTMSS

tTMSH

tTDIS

tTDIH

tTDOO |

A

3.3.16 AT PP IRAEE:

3.3.16.1 AMERVE A B RHE SN P

K 3-16 JTAG %N

fESS A, XTAL KA, FASIEOERME 10, M S5 5 4 21% f& 1/0

A

Giines S8 Mt BME | MEME | BRKME | B
fxraL exr | AMERES B R AT 1 25 | MHz
Vi xtan | XTAL_INHA 5] B = P 0.8*Vce Vee
ViL xtar |XTAL_INFaj A 5] B A Vss 0.2*Vce Y
tr(XTAL) XTAL_IN_EF+0T FEi [a] - 5 ns
trXTAL)
Dutyxtan) |57 40 60 %

X 3-30 AN B R

HC32F460 FRFN4HEFM_Revl.41
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3.3.16.2 @iz / MIEETREZ AN EESNRR B

AN (XTAL) B2 AT DA —A 4 3] 25 MHz W)&R / &
VIR 28 A1 7 3 L 2R D AU AT REML
AR ER A HRIETR

FEN

SRR

_bl:‘
I:t

ETSus

iR 1 51 B,

AR 5 2
BVS 2N HIES
EPEL RIS HOREANGEL, TV R

IR 245 1) 32 7
Fiine) 2 M R/AME | ARE | BRE | B
fXraL_ N IR 4 25 MHz
R S R 300 kQ
AxtaL® XTAL¥SE -500 500 ppm
Grnmax 3% =5 Gm R 4 mA/V
tsuxran)® JE B 18] VCCHasE, #nffk=8MHz 2.0 ms
VCCHasE, #iffk=4MHz - 4.0 ms
# 3-31 XTAL4-25 MHz R #4504
1 &= A ORIE .
2. WBHIMUT R R G LAEH B IER A .
3. tsuxtanyEREIRIS ], BIMEPHERE XTAL JTAANIE, B 213 2152 € 1) 8MHz R 915 X B nf

8]o ZAEIE TARUE AR RIS IR AS TS, AT BERE Sl IR 1) 36 7 (0 A 7] 1 2 AN T

X Cur A Cro, BB L NN H Bt AT 2 SR BOE IR & Z oK 1) it &
ANEE A GESILUFED. Cu A Cr BIR/NE
Cs /& PCB il MCU 5|}l (XTAL IN. XTAL OUT)

WAHF, CLi=Cra=2*(CL-Cs)-

stray capacitance.

T HE A EE%?EI’Jw R

\
///’ [ 1G> Ao —M
AT LY R
|-—~{ m e Re | i
\\ ! 1 J/?E
\ / L e
— ~_ \l_l Cy Ruc® | XTALIN

3-17 KHI8 MHz {3 () i 78 5
1. Rexr MEBRT SEIRER M
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3.3.16.3 @R / PR IEIRE A HRE ST B
R AP A] DA — AN 32.768 kHz (9 d R/ W B Vs iR A 4 AR AR 3 2 7 A o 7
I, VSR AR AT D 8 F A A AU AT et SE I IR 4 1) 51 B, AR R )/ Ny H 2K F0AN
ARYRAGERS 7] AR RE IR O, B3, RS IEE R, &l ki

PR 1)1 7
% 24 &f Bk pr
Min Typ Max

FxtaLs2 I - - 32.768 - kHz
Re(D S it H B - - 15 - MQ
Ipp XTAL32 e XTAL32DRV[2:0]=000 - 0.8 - nA
Axtarn® XTAL32FE & - -500 - 500 ppm
Ginmax PR %5 Gm - 5.6 - - uA/vV
TsuxTAL32 JA B ]G VCCREIRET - 2 R S

* 3-32 XTAL32 #R¥ 8451k

1. & RIE
2. LSBT I R G5 A8 S (s R 2 o
3. Tsuxtars: fEAEHRIS A, BIMEIFE(EfE XTAL32 JFaRillE, HEHRFER 32.768 kHz 375 4

HIL B A o ZAE T AR SRR A WA, T R B ot 39 o 22 i PR AN ) T S 3 AN [
YT Cu M Cray EBEH S ESMERERSE GES W TFED. Cu Al Co HIK
/NEE R, CLi=Cra=2*(CL-Cs). Cs #& PCB f1 MCU 5|l (XTAL32_IN,
XTAL32_OUT) stray capacitance. @15 Cri Ml Cro KT 18pF, LK E
XTAL32DRV[2:0]=001 CKIRZ), IhFESLAEIEHN 0.2uA),

?ﬁ’%ﬁk%%\rﬁ’h kAt

\

N —

g C XTAL32_OUT
/ '-1 m ~ ‘ ? FxtaLs2
/ M
/ T B

-

\
AT
\ T / s
\ > E_I ®
= _ e, XTAL32_IN

~—_ -

3-18 KM 32.768 kHz fb [y HiL 7Y 17 F
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m

3.3.17 NERET BRI

3.3.17.1 AWEEMRC)IRYG #%

i S &AM B/AME | $BUE | B KE | BT
1 - 16 -
A M MHz
P2 - 20 -
FH P R B 2 - - - 0.2 %
furc
Ta=-40 F| 105 °C 2 - 2 %
eSO Ta=-20 %] 105°C -1.5 - 1.5 %
Ta=25°C 0.5 - 0.5 %
ts¢(HRC) HRC #R&Z#RY |- - - 15 us
% 3-33 HRC Ry 2eirit
1. B RIE
3.3.17.2 WHHEMRC)IT %
75 2 B/AME | LRME | JKME | AL
fvrc® e 7.2 8 8.8 MHz
tsi(MRC) MRCHR % 25 F2 52 i [8] - - 3 us

1. BBl ORIE .

HC32F460 FRFN4HEFM_Revl.41
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3.3.17.3 WIHMKELRC)IRE 2%

ria=s S5 B/ME | LBE | BNME | BT
fLrc® B 27.853 | 32.768 | 37.683 | kHz
ts((LRC) LRCHR V7 %5 A 5 i [] - - 36 us

% 3-35 LRC 1R 245

1. =2 MNEAARIE
3.3.17.4 SWDT T HAHEESWDTLRC) IR 2%

in= e B/ME | 0BUME | BRRME | BT
fswotLre™V FiR 9 10 11 kHz
tst(SWDTLRC) SWDTLRCHR %7 #it Fe 12 I [A] - - 57.1 s

1. & fRIE.

HC32F460 FRFN4HEFM_Revl.41
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3.3.18 12 A7 ADC F¢tt
fiin=) 2 M RME | REME | BKE | B
Vavee  [HIR - 1.8 - 3.6 \Y%
Veem) [ IEZHHE - 1.8 - Vavee \Y%
R SRR SR
Vavee=2.4 ~3.6V 1 _ °0
fapc ADC BB |/ s S E R MHz
Vavee=1.8 ~2.4V 1 _ %
FRA R AV 20 1 - 8
VaN A v v - Vavss - VREFH \Y%
Ran ANtk PN R A - - 50 kQ
Rapc KAETT R L BE - - - 6 kQ
Capc B RFEFI R LA |- - 4 7 pF
tp fith R s B e SE IR fapc = 60 MHz - - 0.3 us

HC32F460 FRFN4HEFM_Revl.41
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s S5 & BAME | #BUE | BKE | BT
B X 0.183 - 4.266 us
ts ﬁé*i Hﬂ‘ ]Eﬂ fADC=60MHZ
11 - 255 1/ fapc
fapc = 60 MHz
o 04 - - us
12 oy
fapc = 60 MHz
LI 4 5 ] e 0.36 — : ps
tconv B 10 f75r#E
(BLFE KL 1))
fADC = 60 MHZ
0.33 - - us

8 Lo

20F] 268 CRAERSIH] tS+ ZEUGEIE n ALy FEER+1) 1/fapc
o 12 A5 % B ADC - - 25
A
fs ot AN 2 B Msps
oo — 60 M2 12 frgEIt | _ y
XADC
tst - FL T[] - - 1 2 us

# 3-38 ADC H#tE (8D
1. Vavce-Vrem<l1.2V

AR 1: RAIN BAEAR
Ry = ik R
AN _fADC X Capc X In(2N+2) 4pe

ER AR D ATFHEfiRZ2{KT 1/4LSB i KAMNBHESL. Hi N=12 (12 £
SHER), k A ADC_SSTR A7 %% HH 58 SURRAE JE HHEL
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in=] S5 14 WAME | BXME | B
Er A5t iR 2 +4.5 +6 LSB
. R /R B E AR R
Eo TATES S 3.5 6 LSB
fADC:60MHZ
Eg WisiRE +3.5 +6 LSB
VR PI<1kQ
Ep o 2Rt R 22 +1 +2 LSB
Vavee=2.4 ~3.6V
EL R iRZ= +1.5 +3 LSB
% 3-39 ADCI _INO~3. ADCI2 IN4~IN7 fii NilJEHE FE @ fanc=60MHz
ia=s S8 M4 HRE KE | BAfr
Er AN R +4.5 +6 LSB
X LRI V=187 SIL (Y SN
Eo TATES S 3.5 6 LSB
fADC:30MHZ
Eg W5 iR 22 +3.5 +6 LSB
IR PI<1kQ
Ep® oy R iR 2 +1 +2 LSB
Vavee=2.4 ~3.6V
EL® R R R 2 +1.5 +3 LSB
# 3-40 ADCI _INO~3. ADCI2 IN4~IN7 fii NilIEHE FE @ fapc=30MHz
1. &AL
7”5 S8 *F HRE KE | Bfr
Er A5 iR 25 +4.5 +6 LSB
. T AR R
Eo iR S +3.5 +6 LSB
fADC:30MHZ
Eg Wi iRE +3.5 +6 LSB
VR PI<1kQ
Ep W R ZE +1 +2 LSB
Vavec=1.8 ~2.4V
EL R PR 2 +2 +3 LSB

#* 3-41 ADCI _INO~3. ADCI2

HC32F460 FRFN4HEFM_Revl.41
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in=] S5 14 WAME | BXME | B
Er 2806 R 7 +4.5 +6 LSB
. AR B ERE R
Eo iR N 135 16 LSB
fADCZSMHZ
Eg W iRE +3.5 +6 LSB
VR PI<1kQ
Ep o 2Rt R 22 +1 +2 LSB
Vavee=1.8 ~3.6V
EL R iRZ= +2 +3 LSB
% 3-42 ADCI INO~3. ADCI2 IN4~IN7 % NiBiE K fE @ fapc=8MHz
in=] S8 %14 HWARE | BRME | B4
Er A X iR 2 +5.5 +7 LSB
X AR SRR R
Eo A S 145 47 LSB
. R fADc=6OMHZ
Eg 3 7 R ‘ +4.5 +7 LSB
 NVRBHPT<1kQ
Ep W R 2 +1.5 +2 LSB
Vavee=2.4 ~3.6V
EL R R iRz 2.0 +3 LSB
#* 3-43 ADCI _IN12~15. ADC12 IN8~11 fif NiBIE A% E @ fapc=60MHz
7”5 SH %14 HWARME | BRME | B4
Er AN R 2 +5.5 +7 LSB
. AR T
Eo kiR S 145 47 LSB
fADC=3OMHZ
Eg WA iR 7 ‘ +4.5 +7 LSB
i NJRFHPT<1kQ
Ep® o kiR 2 +1.5 +2 LSB
Vavec=2.4 ~3.6V
EL® Rt iR 2 +2.0 +3 LSB

% 3-44 ADCI1 _IN12~15. ADCI12 IN8~11 ¥ Nifi& 5 @ fapc=30MHz

1 &I RIE

HC32F460 FRFN4HEFM_Revl.41
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in=s S8 %14 HWARE | BRE | Bhr
Er A% R 7 +5.5 +7 LSB
X R e I/ R B E AR R
Eo A S 145 47 LSB
fADc=3OMHZ
Eg 3 75 R ‘ +4.5 +7 LSB
 NVRBHPT<1kQ
Ep oy 2Rt iR 22 +1.5 ) LSB
Vavee=1.8 ~2.4V
EL TR 2R R 22 +2.5 +3 LSB
% 3-45 ADCI IN12~15. ADC12 IN8~11 #y NiliE 45 ¥ @ fapc=30MHz
in=s S8 %14 HWARE | BRE | Bhr
Er A X iR 2 +5.5 +7 LSB
X AR B ER R
Eo iR 2% - 445 7 LSB
fADcngHZ
Ec W R 2 +4.5 +7 LSB
 NVRFHPT<1kQ
Ep W etk R 2 +1.5 +2 LSB
Vavee=1.8 ~3.6V
EL TR 2R R 22 2.5 +3 LSB
# 3-46 ADCI _IN12~15. ADCI12 IN8~11 fii NiBIE#E fE @ fapc=8MHz
ass S X4 B/ME | BKfE | B
ENOB | H &% R R A E AR T 10.6 - Bits
SRR fapc=60MHz
SINAD | {5k Lk APC 64 ; dB
A5 5 4i=2kHz
SNR (L 354 . . 66 - dB
i NJRBHPI<1kQ
THD SOER R Vavee=2.4 ~3.6V - -70 dB

# 3-47 ADCI _INO~3. ADCI12 IN4~IN7 i Nl & i N B IE 5 585 @ fanc=60MHz

HC32F460 FRFN4HEFM_Revl.41
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Ciin=s 2 &M B/ME | &KE | B2
ENOB  |Hakhi%k R e R 10.4 - Bits
e b fapc=30MHz
SINAD  |{ZMEiE g EL 62 - dB
A7 5 Hi=2kHz
SNR 5L o NJE A HT<1kQ 64 - dB
THD B4 e 1 Vavee=1.8~2.4V _ 67 dB

#* 3-48 ADCI INO~3. ADCI12 IN4~IN7 % NI iE 5 N\ 818 3 5K @ fapc=30MHz

e S X B/ME | BAE | BT
ENOB HREALEL A ER R 10.4 B} Bits
e s fapc=8MHz
SINAD |{EMRiEui Ll 62 - dB
N5 T 4i=2kHz
2 15 . . -
SNR L34 S B i< 1kQ 64 dB
THD SAER R H Vavee=1.8~3.6V - -67 dB

# 3-49 ADCI INO~3. ADCI12 IN4~IN7 % N385 N\ 818 5 5K ¥ @ fapc=8MHz

V/VREFH
1LSBipEAL= ——
4096
4005 | |
4094 I
4093 I
= I
|
7 - |
6 - Eo |
c 1 |
4 4 | [ I
3 - | I -l I
2 - '
1 4‘74]7_5[ |
L1 Ly g ibSBosan /i i .
] ] ] ] ] I T T T j >
1 2 3 456 7 4093 4094 4095 4096
VAVSS VaAvcc

K 3-19 ADC ¥R
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1 HESHERERK.
2. SERnfE i Ze2E
3. BEAEfLHHRL.
4. i AR IRE
5. Er= SORIHHEGRE: SERRAIELARALd i 2 8] ) fe K fi 25
Eo = (WAZIRZE : B — RSB 4N 2R — YRR AR e i 8] (4 i 125
WRIE: Ra BRI N B J — IR S B e e 8] ) i 129
Ep = fr 2R 72 SR b A EE AR 1] ) 5 K A 2
= MADERNEIREE : ARA S PR R i i AR S LR 8] R B KA 5

Eg= 33

Sample and hold
VT ADC converter

0.6V
RADC(1)

RAIN() ADCxX_INXp= 12-bit
L Wl Converter
w VT
- 0.6V T capc(l)
Caparasitic IL+lu A J_

e

Kl 3-20 {# ADC K8 3% 3z
1. AKX Rans Ranc Fl Canc HEMER, WS WFE 3-37.

2. Cparasitic 7~ PCB HZF (R T84 PCB AiZk i &) L IR AL 2R (4] 5pF). Cparasitic

AR R FBOL B L PR, BRI — 1, R fADC,
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B PCB ¥ituEN
Nz RR R B Bt BRI T A4, BARET VREFH &5 AVCC MHIZELL K AVCC
SIEIAE. 0.1puF HAENAN (B BEHEE. XEEFENR ARG .

o—eo—o * _T_ | E AVCC
2x10uF fo0.0l wf RANQ) 1 o duE
puns — ] ADcx_Inx
e ]- [[] AvssivrerL
10uF lom LF Jo1uF
pwuny T T
o—eo—s ° "l | VREFH

B 321 HLYRFIS % EE ARG
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3.3.19 DAC Fpit

e S8 %14 BME | BEME | BKE | B

Vavce PR EEL Y5 H 1.8 3.3 3.6 \Ys
W AR MR ZE (AN ESAHS

DNL ) LSB
Z 8] ) Z=-1LSB)
s inzE (R (0x80) AbilfE

% +2 LSB
B FAEV avec22Z 2D
LA GEZIE: EH T2
DAO/DA1IL 3| i Z{H+4LSBHY,

TsertLiNG N 8 us
BARH NRAD 5 B = i AR 2
5] 857 g NACHD #4452 )

* 3-50 DAC 45

3.3.20 EhErassd:

e 25 - 34d B/ME | #BME | BNME | BT
Vavee AL Y FEL 1.8 3.3 3.6 Y4
Vi BN RS 0 Vavce
Temp N b5 2% 4 H H B =100mV 50 100 ns
Teet o N TE ) 4 A e B TR 100 200 ns

£ 3-51  Hrhnsese

HC32F460 FRFN4HEFM_Revl.41
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3.3.21 AWK R R E

"5 2 & B/ME HLAE BAE WA
Vavee L PNCERYREENA - 1.8 33 3.6 \%
Vos) B NS 1 HL - -8 - 8 mV
Vi BN LR - 0.1*Vavcc/Gain - 0.9*Vavec/Gain |V

Gain=2M -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 %

S

(LSRN | s 556 15 ] 15 %
HPGAVSS

Gain=4.0 -15 - 15 o
{ENPGA T

Gain=4.571 -2 - 2 %
UEETIPN

Gain=5.333 22 R 2 %

Gain=6.4 -3.0 - 3.0 %

Ge I35

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 %
D) i Gain=2.286 2 - 2 %
AVSSEA  |Gain=2.667 2 _ 2 o
PGA A | Gain=2.909 2 - 2 %
A Gain=3.2 2.5 - 25 %

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=3201 -8.0 8.0 %
R 3-52 WAZATEBOCARRE
1. & RIE
3.322 EEAERSR
i) 28 M RAME | BEUME | BOKME | B
TL HARHE WRAEHI P, BERGE  AERR | - - +5 °C
* 3-53 AL AR
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XASC

XIAOHUA SEMICONDUCTOR

3.3.23 frfadsetE

33.23.1 WEF
AR B PN, NAF CHERR .
ine) S %A B/ME | JBUE | B KME | SBhr
B, Vec=1.8 V~3.6V - 5
R, Vee=1.8 V~3.6V - 10
Ivce It HE R mA
Bt s, Vec=1.8 V~3.6V - 10
EEHL, Vee=1.8 V~3.6V - 10
* 3-54  NfERRME
"5 S %A w/ME HRIE BAE <X 12
YL [H] R FERE 4342% The®  |48+4* Tpe®  [53+6* Ther® us
Tpmg(l)
FYm R[] YRR 12+2%* Ther® 14+4%* Ther® 16+6* Thei® us
Terase(l) ﬁ%jxﬁ% B/% EH‘ I‘Eﬂ - 16+2* Thclk(z) 18+4* Thclk(z) 20+6%* Thclk(z) ms
Trmas) AR IR Y [A] - 16+2%* T 18+4%* T 20+6* Thei® ms
K 3-55  INAEGFEHRFR I [H]
1. 2/ MEALRILE
2. Thex A CPU IR 1 A .
&
5 S A L2 (72
B/ME
Nend Yafs, PEERRIREL | Ta=85°C 10 kcycles
Nend BRI Ta =85°C 10 keycles
Tret B R AT HARR Ta = 85°C, after 10 kcycles 10 Years

% 3-56

HC32F460 FRFN4HEFM_Revl.41
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4  HEFR

4.1 HIERF
LQFP100 3% 14x14  Millimeter
Y Symbol
// \I ] \ A3 A2 A Mln Nom MaX
Al A - - 1.60
F
Al 0.05 - 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
DETAIL: F bl 0.17 0.20 0.23
D
N c 0.13 - 0.17
RAARARAAAAAARARARARARAAAE cl 0.12 0.13 0.14
1 O jn ]
= = D 15.80 16.00 16.20
= = D1 13.90 14.00 14.10
= = B E E 15.80 16.00 16.20
A = El 13.90 14.00 14.10
= = e 0.50BSC
HEOEOE R OEHEROEARAREERERE v L 0.45 - 0.75
b e B B
L1 1.00REF
[ | 0 0 -- 7°
G%JMMMMMMJC
7 NOTE;:

— Dimensions “D1” and “E1” do notinclude

Eg ﬂa\Lﬂ mold flash.

ANANANANANL \NANANAN

WITH PLATING
SECTION B-B

HC32F460 FRFN4HEFM_Revl.41 Page 100 of 116



=l e 2
XASCre%5#

VFBGA100 # 3%

)

1
\ [
¥

\kuk;k)kifff

. SEATING PLANE ,

ROTATED 90°

Al BALL

PAD CORNER  \ E

! N\[ddd][z

El

F AL BALL
/7PADCORNER
™ ~—e |
J} ! ﬁ;
A | @®0000000OO
3 00000000000 &
c| ooooo ‘ 00000 T
b | oooO | coo |e
€ ocoo ocoo
rloo |« oo | &
G 00 ‘ 60 a
W| oooO . oo
) ocoo \ ocoo
K 00000 ‘ 00000
L 000000000000
" ooocoolocooooe
b(100x) 1
1211 109 8 7 6 5 4 3 2 1
-Qﬁeee@ v

BOTTOM VIEW

HC32F460 FRFN4HEFM_Revl.41

7x7 Millimeter
Symbol
Min Nom Max
A 0.67 0.74 0.81
Al 0.11 0.16 0.21
A2 0.54 0.58 0.62
A3 0.45REF
A4 0.13REF
b 0.20 0.25 0.30
D 6.90 7.00 7.10
D1 -- 5.5 --
E 6.90 7.00 7.10
El - 55 -
€ -- 0.5 --
F 0.75REF
ddd -- 0.10 --
eee -- 0.15 --
fff -- 0.05 --
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LQFP64 33
+ * * 10x10 Millimeter
am L A3 A2 A Symbol
\ Mwmmm%j Min Nom Max
N a
- A - - 1.60
SRR Al 0.05 . 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
DETAIL: F
bl 0.17 0.20 0.23
[ D —
- D1 - C 0.13 -- 0.17
HHHHHHHHHHHHHHEEH ol 0.12 0.13 0.14
1 oo O i)
o - D 11.80 12.00 12.20
1] 111
o - D1 9.90 10.00 10.10
1] 111
- B E E 11.80 12.00 12.20
1] 111
- = E1 9.90 10.00 10.10
1] 111
o] - e 0.50BSC
(| 11
HHHHj HLH;HHHHﬁHHHH 1 L 0.45 - 0.75
e
bl L1 1.00REF
0 0° - 7°
NOTE:
[ \ J
e%ﬁmmmmmjc - Dimensions “D1” and “E1” donotinclude
mold flash.

b

\\\\\\\\\\

/ \ cl C
BASE METAL \ /

NN \\\\

WITH PLATING
SECTION B-B
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LQFP48 33

DETAIL: F

ej%/ \j}

HHHHHHD}HHHHHH
HHHbHHHeHHHﬁBH |
H%
S R
BASEMEM/L%//%Q

HC32F460 FRFN4HEFM_Revl.41

7x7  Millimeter
Symbol
Min Nom Max
A -- -- 1.60
Al 0.05 -- 0.15
A2 1.35 1.40 1.45
A3 0.59 0.64 0.69
b 0.18 - 0.27
bl 0.17 0.20 0.23
c 0.13 -- 0.17
cl 0.12 0.13 0.14
D 8.80 9.00 9.20
D1 6.90 7.00 7.10
E 8.80 9.00 9.20
El 6.90 7.00 7.10
e 0.50BSC
L 0.40 -- 0.65
L1 1.00REF
0 0 -- 7°
NOTE:

- Dimensions “D1” and “E1” do notinclude

mold flash.
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QFN60 3%
D 7x7  Millimeter
60 Symbol
| Min Nom Max
2R
Later ark A 0.70 0.75 0.80
N B B I B Al 0.00 0.02 0.05
A2 0.547REF
b 0.15 0.20 0.25
bl 0.14REF
c 0.20REF
Nd
b cl 0.255REF
- 60
go0oo00000000,00
- 1 c2 0.18REF
=) 02
-] h|
= = D 6.90 7.00 7.10
) _
) = (&
= = D2 5.50 5.60 5.70
2 - + -
) _
= D2 — Nd 5.60BSC
) _
= = e 0.40BSC
- K |
= E 6.90 7.00 7.10
0000000ao0 00f( =
bl e
EXPOSED THERVAL Nd E2 5.50 5.60 5.70
PAD ZONE
BOTTOM VIEW Ne 5.60BSC
el ‘ L 0.35 0.40 0.45
- LD_D_D_D_D_D_I%,D_D_D_D_D_M = - K 0.25 0.30 035
o c2 _ =
< h 0.30 0.35 0.40
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QFN48 #%
D 5x5 Millimeter
— -— Symbol
Min Nom Max
48
X A A 0.50 0.55 0.60
2
\ml(LaserMark) Al 0.00 0.02 0.05
A2 0.40REF
] - - - - T b 0.13 0.18 0.23
bl 0.12REF
c 0.10 0.15 0.20
Y c1 0.145REF
2 0.140REF
, b2 D 4.90 5.00 5.10
qgUO00D000T - D2 3.60 3.70 3.80
) ‘ 2
= Co=n || e 0.35BSC
)] (@
—t- g ——— & Ne 3.85BSC
-] (@
) (@]
i | d Nd 3.85BSC
-] ‘ (@
00 mom 040 E 4.90 5.00 5.10
EXPOSED THERMAL w
PAD ZONG E2 3.60 3.70 3.80
BOTTOM VIEW
L 0.30 0.35 0.40
cl L1 0.13 0.18 0.23
——
= | ||
1 | Ty h 0.25 0.30 0.35
I 1|
c2 L/F ik
— | ~ 154 x 154
© <|3Z| < o
SIDE VIEW
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42 BEREHE

LQFP100 #%% (14mm x 14mm)

i
AN

NOTE:

— Dimensions are expressed in millimeters.

- R {U#z%.
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XIAOHUA SEMICONDUCTOR

LQFP64 % (10mm x 10mm)

10.3

7.8

I

b4

\\\\\\\\\\\\\\\\\\\\\\\\\

\\\\\\ JUDuOuouonouooL

|
e
|
|
|
|
|
|
|

7.8

=
|
|
|
|
I

'y

10.3

Y

12.7

A

JUUDUOUHUO0U

32

7 |

0.50

e

> i«

17

0.20

0.30

XA

NOTE:

— Dimensions are expressed in millimeters.

- R ft#z*%.
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25

“‘;V\ ““““““““““““““ —H——H——H——H——H——H——H——H——H——H——H— %.
e | }
“““ |
S — | —
——] | ——
— | Ty
— | "
— ﬁ ——
Ly = A s
9 b R — al —
— | —,
— | -
— ﬂ —
— , —
R — | —
R L | o
W W 7 | W
I i *zzzzz:::zzzz o
s o I
= W W W W I I
= [ [ [ ] ») [ [
b [ , | »n | W W
g . o
&y £ o S
wy | | | |
#: % < | S |
#1 m
= o I
= |
o>
o

i j
0.50

0.20

0.30

pA=

NOTE:

— Dimensions are expressed in millimeters.

- R t#z*%.
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QFN60 3 (7mm x 7mm)

;‘ 8.28 ;

i %L 5.80 =ii i

! I leo 46 | !

|

e -

B S T —C

] | ]

E— | E—

— | —

— | —

] | ]

] | ]

828 638 580 [ B ‘_,75% fffff — ]

] i ]

] | ]

— o0 g —

L1 1 ]

] | ]

— | —

T ! I

I 2 T
b WUULUIUOUNODL
te $O.20* *0;.20‘* m 30

NOTE:

— Dimensions are expressed in millimeters.

- R ft#z*%.
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VFBGA100 #3* (7mm x 7mm)

000000000000 ~
00000 -

000 -

00O -

000000000000 -
00000

00 0000d;
: 000000000
L 000000000
£k
0.50
NOTE:
- Dimensions are expressed in millimeters.
- R Uz%.
VBGA100 recommended PCB design rules(0.5mm pitch)
Dimension Recommended values
Pitch 0.5mm
Dpad 0.240mm
Dsm 0.340mm typ. (depends on the soldermask registration tolerance )
Stencil opening 0.240mm
Stencil thickness Between 0.100mm and 0.125mm
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QFN48 #3% (5mm x 5Smm)

| |

e 6.21 >

: ! ! l

\ :4 4.35 ‘: |

| ! Iy |

T ol B
R E_ ______ ,:1_148 37 i i
- -

___________ | |

! "7'1'"I | ' I:]I 36

— | —

— | ——

— | —

I | E—

— I —

621 435 4.03 et — b —360— - — — — —

— | —

— | —

|

— |, ko | —

I— | —

I— ] —

‘ oy [ ] i [—
T T T T T T T T Z‘T’:
N | - AL
13 o o PO

NOTE:

— Dimensions are expressed in millimeters.

- R ft#z*%.
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43  YEIPLEH

DL g5 - B4 IR T 22 B0 1) Pin 1 A7 B AME S Ui B .
LQFP100 #%% (14mm x 14mm) /LQFP64 # % (10mm x 10mm)
LQFP48 #%: (7mm x 7mm)

Pnite  HDSC
PN (Z1~8) - PN
PN (go~12f1) +— PN

rrrr

,,,,,

Date Code (6fi) +— Date Code

Lot No. —— Lot No. (8{i)

QFN60 H3 (7mm x 7mm) /VFBGA100 #% (7mm x 7mm)

Pinl1l+-@ I_m
PN (ﬁ%ks{ﬁ)f{ PN
PN (§59~12fi) f{ PN ‘

Date Code (6fi) f% Date Code ‘ ‘ o

,,,,,

Lot No. (8fi) *%{ Lot No. ‘

QFN48 # & (Smm x Smm)

Pin1 @

,,,,,,

PN (#5~12fi0) PN |
‘ Lot No. }«f Lot No. (8fi)
Date Code (61ﬁ)fﬁ Date Code \ \

-
e

- EEZ AR 5 A RN AR S, AT AEBLE,
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44  BEARERH

B AETR B TAEMEGRE T TAERF, (B R ZEIR Ty (°C) W LAZIE R T ) 2 20
T
Tj = Tamb + (Pp X 054)

o Tamb s EBFEE T TAER B TAEMERIRE, #A72°C;

o Oia RTREREN TAEMIG RIS R, B2 °C/W

o Pp&ET U N EIIAEA /O TIFEZ M, FALZE Wo 357 I NS ZhFE2 7 fa i) Top
x Voo, /O DIFEFE IR 480 TAERT VO 5| A ThFE, H % ER N, 7]
L2 o

O EARE TAFPAEGIR L T TR A 3R A 4530 Ty, AN AT DUE S il S PR Aok

ERE Tro

Package Type and Size Thermal Resistance Junction-ambient Value (6;4) Unit
LQFP100 14mm x 14mm / 0.5mm pitch 50 +/- 10% °C/W
LQFP64 10mm x 10mm / 0.5mm pitch 65 +/- 10% °C/W
LQFP48 7mm x 7mm / 0.5mm pitch 75 +/- 10% °C/W
QFN60 7mm x 7mm / 0.4mm pitch 30 +/- 10% °C/W
QFN48 5mm x 5mm / 0.35mm pitch 42 +/- 10% °C/W

R 41 FEABEMEARECK
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XIAOHUA SEMICONDUCTOR

TEER

Eome HC32F460JEUA- | HC32F460JETA- | HC32F460KEUA- | HC32F460KETA- | HC32F460PETB- | HC32F460PEHB- | HC32F460JCTA- | HC32F460KCTA- | HC32F460PCTB-
QFN48TR LQFP48 QFN60TR LQFP64 LQFP100 VFBGA100 LQFP48 LQFP64 LQFP100
E 57 (MHz) 200 200 200 200 200 200 200 200 200
NE ARM Cortex-M4 | ARM Cortex-M4 | ARM Cortex-M4 | ARM Cortex-M4 | ARM Cortex-M4 | ARM Cortex-M4 | ARM Cortex-M4 | ARM Cortex-M4 | ARM Cortex-M4
Flash (KB) 512 512 512 512 512 512 256 256 256
RAM (KB) 192 192 192 192 192 192 192 192 192
OTP (B) 960 960 960 960 960 960 960 960 960
Package (mm*mm) QFN48 (55) LQFP48 (7*7) QFN6O (7+7) | LQFP64 (10"10) | LQFP100 (14+14) | VFBGALOD (7+7) |  LQFP48(7*7) | LQFP64 (10'10) | LQFP100 (14°14)
e=0.35 e=0.5 e=0.4 e=0.5 e=0.5 e=0.5 e=0.5 e=0.5 e=0.5

i& F 10 38 38 50 52 83 83 38 52 83
BIEIERE 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8 1.8
EETIERE 3.6 36 36 36 3.6 36 3.6 3.6 3.6
1643 2 B 88 11 1 1 11 1 1 11 11 11
B E e F 3 3 3 3 3 3 3 3 3
12{s ADCH #2 8 5T 2 2 2 2 2 2 2 2 2
1243 ADCiE 8 # 10 10 15 16 16 16 10 16 16
B &% 3 3 3 3 3 3 3 3 3
K #& PGA 1 1 1 1 1 1 1 1 1
SPI 4 4 4 4 4 4 4 4 4
QUADSPI 1 1 1 1 1 1 1 1 1

1’s 4 4 4 4 4 4 4 4 4

’C 3 3 3 3 3 3 3 3 3
U(S)ART 4 4 4 4 4 4 4 4 4
CAN 1 1 1 1 1 1 1 1 1
Sia]le} 2 2 2 2 2 2 2 2 2
£EUSB OTG 1 1 1 1 1 1 1 1 1
DMA 8 8 8 8 8 8 8 8 8
DCU 4 4 4 4 4 4 4 4 4
PVD v v J v v v N v v
AES128 v v v v v v N v v
SHA256 v N v v N J N N J
TRNG v v v v v v N v v
CRC v v v v v v N v v
KEYSCAN v v v v v v v v v
RTC v v v v v v N v v
FLASH#9 32 in & v v v v M v J v v
HEEAR B 243 i &% a% =2 "% a% B

WG, IR EE SR E™E R,

HC32F460 FRFN4HEFM_Revl.41
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BRAEFR & BRRFR

JRA H 3 BAT A B
Revl.0 | 2019/11/12 | HIRR KA
Revil | 20201110 AN 256KB 7= i filiid s @433 VFBGA H#HiE; @A & ki it 105°C
[ B max {H; @FEHT A
1) B E S TR R AR . 5 CoreMark/DMIPS, S mr i sk . 53T ThREME ]
2)  GIMIRCE KN 256KB KRS
Revl.2 | 2020/8/26 | 3) SR AR = B AN 25 B R 5L
4)  BhnEEE A T BOR/PVD 5, HURFE
5)  HE¥ ITAG/SWI ik 0 5]
1) fEEM, EHEE RS0 QFN48/60 1) A2/cl/c2 RF, ABEUINAE H AR (R 77 1R
2)  AMEBERBFEIR: (4-24MHz) BN (4-25MHz)
3) IhfEHEEIfEE: USB_DMA -> USBFS DMA; I2S 1 ->12S 2; #40 AOS
4)  1.4.6 il
0x00000400H~0x0000041FH -> 0x0000_0400~0x0000 041F
0x00000408~0x0000041F -> 0x0000_0408~0x0000_041F
5) GIN“EINEAT RAAOS) RN R, HH“EAAM (KEYSCAN) i
Revl.3 | 2021/12/10 6 AHBEAHELL
7)) HUE T SR P OO LR I O B A HEREIC B, MBR 10nF FELZY, 10uF BN 1uF.
8) I A A AL Y 2 i) A e R 4k % b 85 2 % 3 . TIPVD1/TIPVD2/TINRST/TRSTBOR
TRSTTAO->TRSTPOR
9) 3.3.12 #HN CAN2.0B # 51 A
10) PLL %5t fPLL_IN ) Max {8 B 24MHz 28 25MHz, 3800 Jitter 451
11) 3.3.16.1 fXTAL _EXT KN 25MHz
12) 3.3.16.2 A E IR A% XTAL ¥ 4648, 188k CL1 A1 CL2 M o<Hiik
13) 3.3.16.3 HIMAMBGEIRE D 8% XTAL32 K645, 155 CL1 Al CL2 M54k
Revl.4 | 2022/3/9 A7 Logo HHi
Revl.4l | 2022/3/29 1)  3.3.13 USB #1451 Rep Bk MAX, MIN {H, ¥0 Typ {H 15k Q
3.3.16 tsuxtan) i IS I R fe KA, VR SR
2) 4.1 LQFP100/LQFP64/LQFP48 b MAX fH&H N 0.27
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MRBEMLSERIREPEEMERIGEN, BRERSHRATEKR.

Email: mcu@xhsc.com.cn

Xtk . http://www.xhsc.com.cn
BIEHIE: EBHIBARMEXPRIEE 1867 5 AR 10 E
MR%m: 201210

=
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