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1 T L c SO OO OO TR 1
2 T Y = SRR RO 5
3 BB B ettt 6
Bl B ettt 6
3.2 BIHINEEREIR ..o 9
4 THBEFEIR ..o, 17
A1 RGHEBE oo 18
B2 It 19
B3 FERE ittt 19
A4 TFREBET oottt 19
A5 HJEE T ottt ettt 21
A.5.1 BEHETTZR oottt 21
452 HUETHTERR oo 21
453 FEJFIETERS oottt en 22
B8 IFBIHH oot 23
L 1T TR 24
4.8 IFIFET CRTC) oot 24
B9 JEBIEIR oot 24
810 CRC HFEELTT 1ot 24
AT TR Y ettt ae e neeneene e 25
4.11.1 BAEFEFWIEBIZEINVIC) . c.cviviieieeeeeeeeeeee e 25
O R e el e R et (=1 N 1 RO 25
B.12 DMA ..ottt 25
B3 TEIER oottt 25
A4 RO BTEITZR oottt 27
O F R < SRS 27
BABA N2 AR oot 27
4.15.2 SR DU ZEUSART) oo 27
4.15.3 HFATHMEIETT SPII2S JEZE oo 27
416 BB HFE T (GPIO) ..t 28
AT BRI oottt es 28
4.17.1 ADC FAUELTHEIZRD oot es 28
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4.17.2 EBB TR (VREFINT) woveveerereeteeeeteeteseeteeeteeteseete et ese et essete et e e ete s eseesesseseesenseaeseneanens 28
BAT. 3 VBATHETEBS oo 28
4.17.4 DACEUTREIUIEEIRRES) oot 28
4175 FLETREZ(COMP) w.ooooeceee et 28
4.17.6 FEALIBIEHIRE (TSC) it 28
418  HATLRIRIT T (SW-DP) oot 30
5 B ettt 31
5.1 R R oot 31
B BRI IME oottt 31
B.1.2 BT oottt ettt ens 31
B3 BT HIZE oot 31
BAA HLUE T ZE oottt 31
5.5 LT oottt ettt eaens 32
5.2 AR RBIIEE oottt 32
5.2.1 e RAIEHLERENE oo 33
5.2.2 e RAIE HLIRENE oo 33
5.2.3 R RHEFHIFIE ooovecece e 34
B.2.4 FEAIE oottt 34
5.2.5 BRI EIRETE oottt 34
5.3 G TAEZE TR oo 34
5.3.1  FH/BEEEETE oottt 35
5.3.2 WR EALATFEIEFE SRR IR ..o 35
5.3.3 WEBEHIEFFEINR ..o 36
B34 T ettt 36
5.3.5  AREBIFEITERETE oot 41
5.3.6  PUEBHTEITEEETE ovovii et 41
5.3.7 ARIIAFEREFCRIEEIT [F] ..ooveiieeeeeee ettt 42
5.3.8 PLL M oottt 42
5.3.9 R REIEIE oottt nens 43
5.3.10 1O B TTFIE cooveeeei ettt 43
5.3. 11 NRST GIIHIFFIE c.ovoviiiieeece ettt 45
o T D e = 27 TSP 45
5.3.13 12 i ADC REME o.viviiiieeece et 48
5.3.14 DAC FETE .ottt 48
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5.3.15 HUETEE (COMP) .ottt 49
6 E = SO 51
6.1 LQFPBA HF GBI i 51
8.2 LQFPA8 HF G E I oo 54
8.3 LQFP32 H B oo 57
8.4  QFNA8 B M .o 59
8.5  QFNS2 B 5 it 62
7 LA =7 SOOI 64
8 LR SOOI 66
B A R AL e 66
8.2 BB oottt 68
9 B B T B oo 71
(VN & N TSRS RR 72
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F# 3 APM32F051x6x8 5| JHITh ek

I =3
3| 2K 5| B4R TS g | 1o - 5| ThEs
(EREMThEE) |LQFP|LQFP48| LQFP |[QFN| m | & e T
64 |/QFN48| 32 | 32 Rz HEmzhRe
Vear 1 1 - - S - - Ay IR
RTC_TAMP1,
RTC TS,
PC13 2 2 . -l wo | Tc M ; -
RTC_OUT,
WKUP2
PC14-OSC32_IN
3 3 - -l wo | tc|m - 0SC32_IN
(PC14)
PC15-OSC32_0OUT
4 4 ; -l wo | tc|m - 0SC32_OUuT
(PC15)
PF0-OSC_IN
5 5 2 2 1/10 FT - OSC_IN
(PFO)
PF1-0SC_OUT
6 6 3 3 1/10 FT - - OSC_OouT
(PF1)
S AR N P AT
NRST 7 7 4 4 1/10 RST | - N
(KA 20
PCO 8 ; ; | wo |TTa| - | EVENTOUT | ADC_IN10
PC1 9 - - - 110 TTa - EVENTOUT, ADC_IN11
PC2 10 - - - 110 TTa - EVENTOUT ADC _IN12
PC3 1 - - - 110 TTa - EVENTOUT ADC_IN13
Vssa 12 8 - 0 S - - FEA
Vbpa 13 9 5 5 S - - FEADLHL Y
USART2_CTS, ADC_INO,
TMR2_CH1_ETR,|[COMP1_INM®6,
PAO 14 10 6 6 110 TTa -
COMP1_OUT, RTC_TAMP2,
TSC_G1_101 WKUP1
USART2_RTS,
TMR2_CH2, ADC_INT1,
PA1 15 1" 7 7 110 TTa -
TSC_G1.102, | COMP1_INP
EVENTOUT
USART2_TX,
TMR2_CHS3,
ADC_IN2,
PA2 16 12 8 8 110 TTa - TMR15_CHA1,
COMP2_INM6
COMP2_OUT,
TSC_G1_103
USART2_RX,
TMR2_CH4, ADC_IN3,
PA3 17 13 9 9 110 TTa -
TMR15_CH2, | COMP2_INP
TSC_G1_I04
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51 Bt
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64
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/QFN48
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QFN
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RE

I'0
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L b2

HRTRE

BT ge

PF4

18

I/0

FT

EVENTOUT

PF5

19

I/0

FT

EVENTOUT

PA4
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14
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10

I/0

TTa

SPI1_NSS,
12S1_WS,
USART2_CK,
TMR14_CHT1,
TSC_G2_I01

ADC_IN4,

COMP1_INM4,

COMP2_INM4,
DAC_OUT1

PAS

21

15

1

11

I/0

TTa

SPI1_SCK,
12S81_CK,
CEC,

TMR2_CH1_ETR,

TSC_G2_102

ADC_INS5,
COMP1_INM5,
COMP2_INM5

PAG6

22

16

12

12

I/0

TTa

SPI1_MISO,
12S81_MCK,
TMR3_CH1,
TMR1_BKIN,
TMR16_CH1,
COMP1_OUT,
TSC_G2_103,
EVENTOUT

ADC_ING

PA7

23

17

13

13

I/0

TTa

SPI1_MOSI,
12S1_SD,
TMR3_CH2,
TMR14_CH1,
TMR1_CH1N,
TMR17_CH1,
COMP2_OUT,
TSC_G2_104,
EVENTOUT

ADC_IN7

PC4

24

I/0

TTa

EVENTOUT

ADC_IN14

PC5

25

I/0

TTa

TSC_G3_lO1

ADC_IN15

PBO

26

18

14

14

I/0

TTa

TMR3_CHS3,
TMR1_CH2N,
TSC_G3_102,

EVENTOUT

ADC_IN8

PB1

27

19

15

15

I/0

TTa

TMR3_CH4,
TMR14_CHT1,
TMR1_CH3N,
TSC_G3_103

ADC_IN9
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5 2| HIThER
345 skl B | 10 | o | By
(Eﬁz}ﬁﬁgljjﬁg) LQFP|LQFP48| LQFP | QFN ggg_'_l %ﬁ] v . v
64 |/QFN48| 32 | 32 B ThRE i m e
PB2 28 20 - 16 | 11O | FT | - | TSC_G3 104 -
l2C2_SCL,
CEC,
PB10 29 21 - - o | FT | - -
TMR2_CH3,
TSC_SYNC
12C2_SDA,
TMR2_CH4,
PB11 30 22 - - o | FT | - - -
TSC_G6_|01,
EVENTOUT
Vss 31 23 16 0 S - - it
Vop 32 24 17 17 S - - pEAE
SPI2_NSS,
TMR1_BKIN,
PB12 33 25 - - o | FT | - -
TSC_G6_102,
EVENTOUT
SPI2_SCK,
PB13 34 26 - - /0 | FT | - | TMR1_CHIN -
TSC_G6_l03
SPI2_MISO,
TMR1_CH2N,
PB14 35 27 - - o | FT | - -
TMR15_CHA1,
TSC_G6_l04
SPI2_MOS,
TMR1_CH3N,
PB15 36 28 - - o | FT | - RTC_REFIN
TMR15_CH1N,
TMR15_CH2
PC6 37 - - - o | FT | - TMR3_CH1 -
PC7 38 - - - o | FT | - TMR3_CH?2 -
PC8 39 - - - o | FT | - TMR3_CH3 -
PC9 40 - - - o | FT | - TMR3_CH4 -
USART1_CK,
TMR1_CHA,
PAS 41 29 18 | 18 | 11O | FT | - -
EVENTOUT,
MCO
USART1_TX,
TMR1_CH2,
PA9 42 30 19 [ 19| 11O | FT | - -
TMR15_BKIN,
TSC_G4 101
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2| M2 5| Bi4mAg 2l | 1o - S RIThRE
(EALIEEIThBE) '-g:" 'I-g:::: '-?;P Q3F2N KE | 4ty 5 TheE WmThEE
USART1_RX,
PA10 43 | 31 20 | 20| wo | Fr |- | MRIEHS -
TMR17_BKIN,
TSC_G4_102
USART1_CTS,
TMR1_CH4,
PA11 44 | 32 | 21 |21 | VO | FT | - | cOMP1_OUT, -
TSC_G4 103,
EVENTOUT
USART1_RTS,
TMR1_ETR,
PA12 45 | 33 | 22 | 22| WO | FT | - | comP2_ourT, -
TSC_G4_104,
EVENTOUT
PA13 IR_OUT,
46 | 34 | 23 | 23| 1O | FT | (2) -
(SWDIO) SWDIO
PF6 47 | 35 - - vo | FT | - 12C2_SCL -
PF7 48 | 36 - - o | FT | - 12C2_SDA -
PA14 USART2_TX,
49 | 37 | 24 |24 | 10 | FT | (2 -
(SWCLK) SWCLK
SPI1_NSS,
1281 WS,
PA15 50 | 38 | 25 | 25| 11O | FT | - | USART2 RX, -
TMR2_CH1_ETR,
EVENTOUT
PC10 51 - - - o | FT | - - -
PC11 52 - - - o | FT | - - -
PC12 53 - - - o | FT | - - -
PD2 54 - - - o | FT | - TMR3_ETR -
SPI1_SCK,
1281_CK,
PB3 55 | 39 | 26 | 26| 1O | FT | - | TMR2_CH2, -
TSC_G5_101,
EVENTOUT
SPI1_MISO,
1281_MCK,
PB4 56 | 40 | 27 |27 | WO | FT | - | TMR3_CHA1, -
TSC_G5_102,
EVENTOUT
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5 3| IThRE
31k skl B | 10 | o | By
(Bfi)Eiishes) |LQFP|LQFP48/ LQFP |QFN | K% | 4y N ! .
64 |/QFN48| 32 | 32 Rz HEmzhRe
SPI1_MOSI,
12S1_SD,
PB5 57 a1 28 | 28| 0 | FT | - 12C1_SMBA,
TMR16_BKIN,
TMR3_CH?2
12C1_SCL,
USART1_TX,
PB6 58 42 29 | 29 | O | FTf | - -
TMR16_CH1N,
TSC_G5_103
12C1_SDA,
USART1_RX,
PB7 59 43 30 | 30| 1O | FTf| - -
TMR17_CH1N,
TSC_G5 104
BOOTO 60 44 31 31 I B - JA BliE
12C1_SCL,
CEC,
PBS 61 45 - 32| 110 | FTf | - -
TMR16_CH1,
TSC_SYNC
12C1_SDA,
IR_OUT,
PB9 62 46 - - /0 | FTf | - - -
TMR17_CH1,
EVENTOUT
Vss 63 | 470 | 32 | 0 S - - i
Voo 64 48 1 1 S - - G

T
(1) PC13. PC14 1 PC15 i FIFTF oA . B FIF AR PR I FEIAE(3 2%0), RITER AT
GPIO ¥ PC13 & PC15 W FSZ RIRR M. KA1 % )y 30 pF i, #EAREEE 2MHz; A FHE T
(Bl 3REh K AR o
(2) Efiifa, Xu5| A E N SWDIO 1 SWCLK & fThRE, SWDIO 3] B Py &6 L4l SWCLK 5 )
PR P4
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F Ao A BRHTREEE

B| 4 FR AFO0 AF1 AF2 AF3 AF4 AF5 AF6 AF7
PAO - USART2_CTS| TMR2_CH1_ETR |[TSC_G1_I01 - - - COMP1_OUT
PA1 |EVENTOUT |USART2_RTS| TMR2 CH2 |[TSC_G1_102 - - - -

PA2 |TMR15_CH1| USART2_TX TMR2_CH3 [TSC_G1_103 - - - COMP2_OUT

PA3 |TMR15_CH2| USART2_RX TMR2_CH4 [TSC_G1_104 - - - -
SPI1_NSS,

PA4 USART2 CK - TSC_G2 101|TMR14_CH1 - - -

1281 _WS - - - -
SPI1_SCK,
PA5 CEC TMR2_CH1_ETR[TSC_G2_102 - - - -
1281_CK
SPI1_MISO,

PA6 TMR3_CH1 TMR1_BKIN [TSC_G2 103 - TMR16_CH1|EVENTOUT| COMP1_OUT
1281_MCK - - - - - -
SPI1_MOSI,

PA7 551 SD TMR3_CH2 TMR1_CHIN [TSC_G2_104|TMR14_CH1|TMR17_CH1|[EVENTOUT| COMP2_OUT

PA8 MCO USART1_CK TMR1_CH1 EVENTOUT - - - -

PA9 [TMR15_BKIN| USART1_TX TMR1_CH2 [TSC_G4_101 - - - -

PA10 [TMR17_BKIN| USART1_RX TMR1_CH3 [TSC_G4_102 - - -

PA11 | EVENTOUT |USART1_CTS| TMR1_CH4 |TSC G4 103 - - - COMP1_OUT

PA12 | EVENTOUT |USART1_RTS| TMR1_ETR |[TSC_G4_ 104 - - - COMP2_OUT

PA13 SWDIO IR_OUT - - - - - -

PA14 SWCLK | USART2_TX - - - - - -
SPI1_NSS,

PA15 - USART2_RX | TMR2_CH1_ETR | EVENTOUT - - - -

1281 WS
Fis 530 B HATHREALE

Bl & HK AFO0 AF1 AF2 AF3
PBO EVENTOUT TMR3_CH3 TMR1_CH2N TSC_G3_102
PB1 TMR14_CH1 TMR3_CH4 TMR1_CH3N TSC_G3_103
PB2 - - - TSC_G3_104
PB3 SPI1_SCK,1281_CK EVENTOUT TMR2_CH2 TSC_G5_101
PB4 SPI1_MISO,12S1_MCK TMR3_CH1 EVENTOUT TSC_G5_102
PB5 SPI1_MOSI,12S81_SD TMR3_CH2 TMR16_BKIN 12C1_SMBA
PB6 USART1_TX 12C1_SCL TMR16_CH1N TSC_G5_103
PB7 USART1_RX 2C1_SDA TMR17_CH1N TSC_G5_104
PB8 CEC [2C1_SCL TMR16_CH1 TSC_SYNC
PB9 IR_OUT 2C1_SDA TMR17_CH1 EVENTOUT
PB10 CEC [2C2_SCL TMR2_CH3 TSC_SYNC-
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El)i: B2y AF0 AF1 AF2 AF3
PB11 EVENTOUT I2C2_SDA TMR2_CH4 TSC_G6_IO1
PB12 SPI2_NSS EVENTOUT TMR1_BKIN TSC_G6_102
PB13 SPI2_SCK - TMR1_CH1N TSC_G6_l03
PB14 SPI2_MISO TMR15_CH1 TMR1_CH2N TSC_G6_104
PB15 SPI2_MOSI TMR15_CH2 TMR1_CH3N TMR15_CH1N
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4 Theedtiid

APM32F051x6x8 % #1):ts J /&3 T Arm® Cortex®-MO+ P #% i 32 7 & 1t B iz

%, TAEMRAIL 48MHz, W B md s (i 64K 51 INAEF 8K 15 1)
SRAM), B E MR T KEIER AR /0. AT O 1 # A bR v (38 15 $52

M: 12C #H0. USART #1. SPI #1141 HDMI CEC.

APM32F051x6x8 T4z il #% TA/ERS BRI iE EE VaE A: -40 3]+85°C F1-40°C
~+105°C, HJEVEREIN: 2.0~3.6V, 2 EBLRE TARThFEN B FESR

APM32F051x6x8 fi#z il #5 (L6 £ FAS R 32520, A E R 2 A5 2845
4 B B AR AN A

A% Arm® Cortex®-MO+ N IIAHGAE &, 152% Arm® Cortex®-MO+H A% F
M, AZFMATLATE Arm 2] 55 R 3
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41  RGEHE

&

6 RSER

Arm® Cortex®-MO
(Fmax : 48MHz)

[wic| [ see | [ stk |
=2 Flash
BERFERE
J ari0s
Flash
0 1 (A-D,F
— &0 bt (A-D, F) SRAM
k=1 owa
=
p
RCM = TSC >
AHB1 to APB | TWR1/2/3/6/1
GRG KN bridee ] = 4/15/16/17
N RTC
WWDT
1WDT
PMU SPI2
PN A
DAC ) USART1/2
2 1261/2
SYSCFG+COMP
EINT
[ ac
SPI1/1281
DBGMCU
\
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42 A%
Arm® Cortex®-MO+ N2 fe i — R A L Arm % . B — MK
&, APM32 ETiZFEITK, 3T RGEUFEME T KERDUL, Fi APM32
FRAE T R ITH B e A 1R R G b Wi
APMB32F0xx RF3ET AN Arm W%, RIEFEETE Arm T ERAEA:.
APM32F051x6x8 Z 417 i R G ThAetE RN 6 RGHER.
4.3 B
FHEZR RS S L T &
R¥ 6 BRI
ea i BRF ThER
BV e 64KB FH A7 02 e F s
SRAM 8KB FHF A7 fe e
RARATEIX 3KB BootLoader. 7=y ID. P2 Ak A IX(E B
R T 16bytes T 559 FA70 k4
4.4  TEAEMET
FH 7 APM32051x6x8 FEAEBLN %
X 3% ACIH bk 2
fR15 0x0000 0000 AR AT X
L] 0x0001 0000 e
L] 0x0800 0000 FAEX
] 0x0801 0000 e
L] 0x1FFF EC00 RGATHEIX
] 0x1FFF F800 ST ]
A Ox1FFF FCO00 R ¥
SRAM 0x2000 0000 SRAM
— 0x2000 2000 e
APB i 4; 0x4000 0000 TMR2
APB i 4; 0x4000 0400 TMR3
APB 4k 0x4000 0800 R ¥
APB % 0x4000 1000 TMR6
APB 4k 0x4000 1800 R ¥
APB % 0x4000 2000 TMR14
APB 4k 0x4000 2400 R ¥
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X3, A as ik B2 S
APB 4k 0x4000 2800 RTC
APB 4 0x4000 2C00 WWDT
APB 4 0x4000 3000 IWDT
APB #4; 0x4000 3400 IRE
APB &4 0x4000 3800 SPI2
APB #4; 0x4000 3C00 IRE
APB 4 0x4000 4400 USART2
APB 2 0x4000 5000 TREd
APB &4 0x4000 5400 12C1
APB 4 0x4000 5800 12C2
APB #4; 0x4000 6800 TREd
APB &4 0x4000 7000 PMU
APB iz 0x4000 7400 DAC
APB iz 0x4000 7800 CEC
APB 2k 0x4000 7C00 TRE

— 0x4000 8000 TRE
APB izt 0x4001 0000 SYSCFG+COMP
APB izt 0x4001 0400 EINT
APB 2 0x4001 0800 TRE
APB iz 0x4001 2400 ADC
APB 2 0x4001 2800 TRE
APB iz 0x4001 2C00 TMR1
APB izt 0x4001 3000 SPI1/1281
APB a2k 0x4001 3400 RE
APB a2k 0x4001 3800 USART1
APB a2k 0x4001 3C00 TRed
APB a2k 0x4001 4000 TMR15
APB a2k 0x4001 4400 TMR16
APB 4k 0x4001 4800 TMR17
APB 2k 0x4001 4C00 IRE
APB 4k 0x4001 5800 DBGMCU
APB 2k 0x4001 5C00 IRE

— 0x4001 8000 TR Ed
AHB1 54k 0x4002 0000 DMA
AHB1 2k 0x4002 0800 TRE
AHB1 54k 0x4002 1000 RCM
AHB1 2k 0x4002 1400 TRE
AHB1 54k 0x4002 2000 Flash # 1
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X3, A as ik B2 S
AHB1 54 0x4002 2400 TR
AHB1 54 0x4002 3000 CRC
AHB1 % 0x4002 3400 IRE
AHB1 4 0x4002 4000 TSC

— 0x4002 4400 IRE
AHB2 54 0x4800 0000 GPIOA
AHB2 54 0x4800 0400 GPIOB
AHB2 54 0x4800 0800 GPIOC
AHB2 54 0x4800 0C00 GPIOD

— 0x4800 1000 TR ER
AHB2 54 0x4800 1400 GPIOF

— 0x4800 1800 TRER

A% 0xE000 E010 STK

M 0xE000 E100 NVIC

P A% 0xE000 EDOO SCB

— 0xE010 0000 TRER

45 HJFEHE
451 HHEFIR
Frg SHEFR
B4 A ETE P B3

Vobp=Vbbio1 2.0~3.6V | Vpp EL#45 10 IMfILH, 74k Vpp 4 H K R 25 A% O B B AL He
Vbpa N ADC. DAC. EAfitkt, RC ¥ #s A1 PLL ffE . Vppa HLE HL P

Vooa Voo~3.6V | - DR
IR KT BT Vop U, Jf HAGE 4R
2 Vpp WrEa ), TTiE Vear 51 HIZS RTC. 4N 32kHz k4%« A &2 17
Vear 1.65-3.6V

Ak,
Ve AR R B A E SIS BB L T R
452 HERHESS

R LS TR I 4 A =R, e R S A AT Y MCU B AR, AT ik
DUFe. =REATEHIE S I N &,

Rk 9 R ETTAH TR

B W
T (MR) T IEH TR,
RIIFERL (LPR) FEHL RIS, W A

T IR, s b s blyT, WROBERI AL U, Fa kit
TRWHFERE, HAAE3A SRAM [HHE &4 E k.
. WESERMBHALT TERS, EXREEATRER .

ENLL S
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453 HEKES
FE N AR T B S AL (POR) A HL &2 A7 (PDR) P A FELER o X P9 At L R AR 24 Adb
T TARRES . Gdstda 5 A7 L s I 3] PR s AR T € M BIE Veorpor B, R S8
HNEALIRES, BRI AT Z8 AT A f i
%5 i N B RS I Voo HH 5 Vevo BIE LLE AT m A LRI 548 (PVDD,
21 Vpp 7E Vevo BRETE [ 4b H A Wl G iy 2 7= A48 A, ] 3 i v b R 45 R 2 K
MCU & B i 2R .
i 10 KIhFEER
el PiEg
A RASE 2 CPU fF1ETAE, Fra AT TARRE, Thib/di iz CPU.
7E SRAM FIZ A7 24 R E LT, A5 MU AT IA BRI Th#E
PEE 1.5V fit BB R I Bt 42 1521, HSECLK FiiRiSR 2% . HSICLK. PLL #Zk1E, /&
U AT B E e T A
AT AP T2k Tl MCU, AP T2k 6045 16 AN rPiliZk 2 —. PVD fiitt. RTC.
I2C1. USART1. USART2. #illltii#s. CEC.
LD FE AR s
PSR 284050, BT 1.5V il fitehi, HSECLK &k #Re% . HSICLK. PLL F%f
. KM, SRAM FIZF A7 88 IR &, RTC XIS, Ja#& T 7N AR, FRpL s L
FpLAsE ",
NRST FHIAMBENES . IWDT A, WKUP 31 Ef ETHAWER RTC (i 2
MCU i& H R AL

E: EEVERMAHAEENT, RTC. IWDT Rist LB S5IE R TIE.
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46 BN

& 7 APM32F051x6x8 [{B4hi
HS1CLK
IS Flash D
HS 1 CLK W
SPI1/1281,
" P12
HSICLK
o AHB/ 3%/ 7
AHBPSC fi#=%/DMA
I
PLLMUL|  pLLCLK s
8\Hz /2 ><2><>1<6 /512 /8 » System Time
/1,72
.2 L1478, APB_CLK, F APBSI G
16 /;16
:: APBPSG TMR1/2/3/
0SC_oUT HSECLK HSECLK v TiR17273;
OSC_IN { 4-32MHz | HSECLK 6/17
4 >
/32 ""‘{Egg]
LSECLK __SYSCLK|
Lok | ——1rTe] __HSIGLK| P USART!
LSECLK
HSICLK14
v HSICLK14
14MHz
ADCEHESHIA
0SC32_0uT LS(;ESCCLK LSEGLK
0SC32_IN 32. 768KHz
LSICLK LSICLK
40kHz > LSECLK
LSICLK HS1CLK
IWDT
PLLOLK
SYSCLK
—————HSECLK
mco [ HSICLK
HSICLK14
LSICLK
LSECLK

www.geehy.com

Page 23



4.7

4.8

4.9

4.10

i 0 A 3 30

PP L e B AT DA B R AR TIRERYT 4~32MHz (/M i B . 295
GRS B A B SIS Bh B, RGURK H S ) H B AR RC IR 4% .

LI I8 (RTC)

W& 14~ RTC, 34 LSECLK {55 A3 (OSC32_IN. 0SC32_OUT).
2 > TAMP By N5 S KB (RTC_TAMP1/2). 1 NS %NS
(RTC_REFIN). 1 Mgyt A1y 1 51 (RTC_TS), 1 AME St 514
RTC_OUT (AJfic B B AESS 5 i th B i 05 S5 D).

I B Al A 32.768kHZ (AR IR A SR 7 #5. LSICLK,
HSECLK/32.

HAHPIDRE, AIERWrb. #b. 20-8h. i (12 28024 g B H
WL AL . SCREMBTIRE, w4 R EE S A AT, T E S IR AR
R CMElE . BERUL(E 5 AMRDIFERE e i . FEAERAIETT T, SCHF I [ R a2
A REGRME . SR, fERSIAMETT I, WA RTC B AR EDhRe e 2
AR SRR 2, T DR SERE A 1) 8 R I (50 8L 60HZ) K42 H PRIk FE

BB

TEJA NI, F P AT BUE IS % B Boot 51 I iy % HLSF AT e 5 T 51 = F i sl i X
W —Fof:

® M)/ Flash Jizh

® NARGAFHAS BN

® ik SRAM J& 5]

HMNRG g RS, PR BME USART HEi4ifEH] S Flash (ISP).

CRC & H 5

CRC (& JCaRE) THE ATl — AR A 4% 2 TS IE KR — 1 CRC
(8

www.geehy.com Page 24



4.1

4111

4.11.2

412

413

T i 2%

RE A B BT 35 (NVIC)

APM32F051x6x8 =i N B 1 MRE A = Wizt gy, NVIC GegAb B L1k 32 4
] R nEE (A 16 4~ Arm® Cortex®-Mx [ kgl ) 14 Mgk,

R A B AT W H A (NVIC)H AR S 1 NVIC #2101, B B R WAL S+ Wi
B bt ATERMRIEIR A Wi S AR EE . A eI REAI0 SE A BRI B K8
PAH W, TR AR, ALBERRIRES A B RAF

SMER A W/ 43 (EINT)

SRR R BT/ S A B 24 AP R SR T WS SR LU R I S A R . FLAd R A
(ETHAS SN B SO0 T ) AT DA I B R i A — RS R A
Wiid KPR . 23k 55 MEH] /O FIEHES] 16 NHMBH L. EINT ] LU
5 2 B A BT ISS lJ SU1 /N PR bk o o

DMA

WE 11 DMA, SZFF 5 i DMA JfiE, fMEIESCFFLZ A DMA R, HE—K
ZIH SoYF 14 DMA &R DMA JEiE, S FF DMA ERII4MEFA : ADC.
SPI1/2. USART1/2. 12C1/2. TMR1. TMRZ\ TMR3. TMR6. TMR15.
TMR16. TMR17. AICE 4 2 DMA JBIEM e, SCREfifib s 7k (7%
oI IME A EAR L (fEiEA S Flash. SRAMD.

5E I 2%

APM32F051x6x8 7= il 46 2 ik FiA-E el 28 . — AR A g i 28 Al — A i3 4
5 I 28

Rt M BEIEHIER S

SE I} R TR0 T ) RE B 2%

eI TMRH

THEEs R 16 fiz

THEER R [ b, s, m b/

T hies 25 1 51 65536 - [A] A B

DMA & R4 H

EHEN N s @lib IS 4

AN 11

Tt

FAWFEX G AN PWM Hi i, 38 W] DL 24 B 50 5 1 38 F 58 N 4%

BA 4 AW, WiEiE, BT H L. PWM B jZEF'HMW%fCﬁnJH
fil By 16 Aibrd g i 250, 25 TMRx & i 25 HATAH A R ThRE .

BCE 7y 16 £z PWM AR, & BA 2 EES) (0~100%).

]
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SR SRR B R S R
TEVRIR BT, S i 22 AT LA R4 .
SRR B B TR .
Fi 12 AR e 58
SERT R HEA SERT 52
E I 28 TMR6
TR 16 fir
G il fi] |-
o ae 2% 1 31| 65536 - [l (4T 25 #eky
DMA % R A ik H
A/ 0
RN _
iR EFF T DAC il K22 14 Fi, AT A 3 FH 1 16 7 ek 35 s o
FH& 13 BHER 2
SRR P e
TEW 2% TMR2 TMR3 TMR14 TMR15 TMR16 TMRA17
ARG s 32 fir 16 fir 16 fir 16 fir 16 fir
ik,
ARGl k- f Lk ik
RGeS PR 1] I 1]
1 5
1365536 2 | 655362 | 1%|65536 Z[aH]
o2 1 31| 65536 . [ {4775 ¥
o : MY | s (R
HH
DMA i 3R 2 i # I # #
R LB 4 1 2 1
B BB A B AIBST. DMA i
ATRAELCEPUEL Y. DMA 3 FA A PEIA HURV S DMA 5k
SR B EL AN B T e
R {9 A B EL A tE T B
: R FAFSNIRER | 1% = A @ o 88 ) — ke Tk,
TN AN RGEE R TR | . ”
— L L PV S e | TMRAS @i T A 5 TMRT —
e ’ ) I, PWM | I, Al 9B 5 B R
pavEiil] °
ke ik
=) 4 4 25 oAt
(RN B i O TMR15 4 P S (3@ i, 1
2 12 MENIEEE. i Rk
" TMR16 #il TMR17 R —1.
PWM i,
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R 14 WSLE T IANE D& 5T

R | T | BASR :
B PR % ThRE B
FH B ARSZ 1) 40KHz (1) RC PR gsfe it g, 53
1056 > I ERARST,  FTRL B AT IEAT T HUR R LR
ML 1A 124 - B TR A 10 RIS ] AT AN R
(wDT) p— AT DA R FR P S e i
A DAFC B e A s JE B T 1
FEABEET, AT AT .
AT LA B R HIBAT .
AT . .. ] TE R A I RIS o] AT AN R4
(WWDT) oy R s, HAT R T RE .
FE RIS I 5 I 2% T AR R4S
414 RGWHEEH

415

4.15.1

4.15.2

4.15.3

RGUHEEN S TR TS BE RS, & MrdERT 24 CrfA T i, BA
HAIEINEINEE, HTHEE Ty O IRE L — AT BRlCR e b Wy, O HLT DA At
B (HCLK 8¢ HCLK/8).

BfEgO

12C &4

12C1/2 35y 7] TAE T MM, HSCHF 7 AR 10 A FhbsE. 12C1/2 332
Frbr i\ (f = 100Kkbit/s ) sl s 2 (f =y 400kbit/s). tb4h, 12C1 W E [ 7] %
TR SRS 7 e e e g %, I8 SCRPE L X (55 1 Mbit/s).

AR, 12C1 35 SMBUS2.0 #il PMBUSA. 1 BEAEREAE 2 £E: ML A B, R
CRC(PEC) A /5E . ARP THRE . BT 96 1IF A EAR P S 7

B RP5RP R4 (USART)

T AW E SR 2 MERIFRRE ROk A, 5 R R m Rk 6Mbit/s, By
USART 4 AL DMA 5l 2 524, SO 2 TR R il e O s Al 1 42
Ml ZAPEEEMERPE. AL, USARTT &SRR A R, 204Nz il
2o LIN R XU PR {52 A LA o B PR AT ER I . MODBUSS 38 {5 AT R 5
EEzirllE

EATAM O SPIN2S B4k

WK 2 A SPIHZM, SCREE R 5 AMT B DA L s A7 7 il . iz n )
FC BN F SR, AT LU 3 AL TS Ak 8 A AR, A
4~16 i, JEFEHATTIE 18Mbit/s. B4 1 # SRR AR OB SUARRIS TG e
e/ el H . NSS Bkt B =UR TR, hAh, SPIM &S0 12S.
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416 EAMWA#HHE O (GPIO)
GPIO ) LAEB A T L& i m s N . Sl . B DhRe. B N,
L%ATME&@l%A\L#%A\?ﬁ%A,Eﬁ%ﬁTMEﬁﬁ%%ﬁ
Frimimd, SRR H THEsh s, B N rT TR M AR T FEAR
A PIECEARE 5450 Bd/ MR nTECE 2MHz. 10MHz. 50MHz 3%
B, EEGEROC, ThEE. Mook,

417 BERSME

4.17.1 ADC (Efl/BFi#Ha)
12 SRRV T a8 A 220K 16 ANAMERIEIE AN 3 APy B, FTREAT Bk e
L
A T Re vl IR R RS HE B I A 2 0, St LRSS R0 B e,
B b
ADC =7 DMA Thfe

4.17.2 HNESEHE (VRerinT)
W25 U (Vrerint) N ADC $2 A2 M Gis BR) FL RS Y o Veerint P ERIE 23
ADC_IN17 # NiliE, &L Rk iy .

FrE 15 WS HHERMEE
BB LK ik Tt bk
fE30°C(x5 C)E, Vopa=3.3V(+10mV) R
VREFINT CAL Ox1FFF F7BA - Ox1FFF F7BB

- SRAE I S H

4.17.3 Vpear i#E233
WE Vear 158, WEBERS] 2 40 5MF, Vear/2 EF#:3] ADC_IN18 J#IE, 7]iH
i+ ADC 3RHX Vear/2.

4.17.4 DAC(HFZMERM )
WHE 1122 DAC, B> DAC Xf N — AN, wlicE N 12 A 42 8¢
LRSI, S HEES EHThAS A DMA ThES, filk 7 s Froh (s Sk .

4.17.5 HEZE(COMP)
WHE 2 MUEPBELLLERS, WAMTSE R, B B8R, CRTmIE, il
Wﬁi%ﬂmﬁ,2%%Eﬂﬁ%%%VQ[MC%mﬁw\WB%%%E
(VReriNT)~ WEBSEHIEN] 1/4 85 1/2 8¢ 3/4, mIp=Admlbr, SZFpi@ i 40 A b
MR\ sleep. stop #z ) MCU.

4176 fHBfERIEHIES (TSC)

W B Al AL AR A8, RER IR AR L, RN TR R, TR AR s ke
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Bf, 25| N, shEBEFED, MmHEE SEE MR, fhEe B w
%, iR, ZBME. ERL,

% 24 > GPIO TR AL ThRE, 708 6 A, SERRR I thaR S REEHA &
M= GPIO 1, P2 3CF 18 i i A e ilid . BARSII A W 3R

R 16 AT TALBAL AR 5 WA

Hps HAERBE5ER Gl E2% S
G1 TSC_G1_l01 PAO
G1 TSC_G1_102 PA1
G1 TSC_G1_103 PA2
G1 TSC_G1_104 PA3
G2 TSC_G2_I01 PA4
G2 TSC_G2_102 PA5
G2 TSC_G2_103 PAG
G2 TSC_G2_104 PA7
G3 TSC_G3_101 PC5
G3 TSC_G3 102 PBO
G3 TSC_G3 103 PB1
G3 TSC_G3 104 PB2
G4 TSC_G4_I01 PA9
G4 TSC_G4_102 PA10
G4 TSC_G4_103 PA11
G4 TSC_G4_104 PA12
G5 TSC_G5_I01 PB3
G5 TSC_G5_102 PB4
G5 TSC_G5_103 PB6
G5 TSC_G5_104 PB7
G6 TSC_G6_IO1 PB11
G6 TSC_G6_l02 PB12
G6 TSC_G6_103 PB13
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HimE B RR S 5LK B B4R
G6 TSC_G6_104 PB14
FT 17 LN P RN S IR AR R EIES
G4 AR AR EIE R
U5 APM32F051KxT | APM32F051KxU
APM32FO51Rx | APM32FOS1Cx |~ o) (@FN32
G1 3 3 3 3
G2 3 3 3 3
G3 3 2 1 2
G4 3 3 3 3
G5 3 3 3 3
G6 3 3 0 0
FL 7% SRR A S T A 5 18 17 13 14

418

BATSRARR D (SW-DP)

PR T Arm SW-DP #:1, Al i D A s AT 4 i LR HE MCU.
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5.1

5.1.1

5.1.2

5.1.3

5.1.4

H A R

WA

PR LS SRR B T A1) R LA Vss N E I
BAREMR/ME

BRARREUL T, T bR AE Ta=25'C RAEAE 2R Bt AT I H B R R
(B W] SRR P E e 25 IO AR L (3t F R TR AT lopT R

FERFAN RS T 7 HE MR h e B R B I £5 5 PG L BETH 7 s e RS 2 4L
¥, WAL BTN, LA R b, @A S, BT
SE PN = A5 (R FRAE 22 (351233 )45 21 B KRN B /N

BAE

PR A Ui, ML R & 3T Ta=25C Al Vop= Vopa=Vear=3.3V; XS H1Y
HTF&itfe s

B il 2%
BRI, SR 2 A e AR P 2 EREAT I, O T BOHE R
HE TR

K 8 HIEHR
MCU
T
Vear . LSECLK, RTC
— N Y AN I
u FRiRFX EHELE
o oxy RS S
DD vV ] s
B ELLIUE
i i i e
2%100nf 4. 7uE Az,
T Flash,
=
1/0iZ %8
HFIME
RCHRS7 25\
Voo HEIAIME
VDDA VSSA:,_1
tonEl 1 uF, ADC. DAC
‘L—E_ VREF+ * VREF*
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515 MFBHEE
B 9 W& S| WS HT B KA

:I APM32F051 PIN
c=50p

& 10 5l B ERE TR

APM32F051 PIN
—L]

VDD

<£%

[ ] APM32FO51 PIN

I oA Vipa

I'ob_veaT

()
ik/

52 xR ABEM

et BB i AR X B RBUE A, AT RE S PR AR . XA
re AR B KT, AMRIEAELE R AT T 880 A Zh REIZ AT IEH .

Veat

[ ]
L
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52.1 BRPUEBERE
R 18 BARHE B R
7 iR B/ME BAHE AT
Vop-Vss SMB AR ABE (Vop) @ -0.3 4.0
Vbpa-Vss HMBBAL RS (Vopa) -0.3 4.0
| Voo-Vopa | Voo>Vopa oV LR % - 0.3
VeaT-Vss S EE RS (Vear) -0.3 4.0
FT Al FTE 5] B fod A K Vss-0.3 Vpp+4.0@ Y
TTa 514 B Vss-0.3 4.0
o BOOTO 0 Vop+4.0
EROEN i) S NGNS Vss-0.3 4.0
|AVopy| AN A 5| L TRV F R 22 - 50
[Vssx-Vss| AN | I T P PR 22 - 50 m
b
(1) Vob,Vooa Fll Vss Vssa 51 BRI ZiiE #2245 22 SN AL IR L, Vear ARSI S bR S 1282 .
(2) k10 BCE N EREC RN, AR RN 4V,
5.2.2 BRKHUE IR
R 19 BRBUE R
e ik BRE | AL
2 lvpp SRR Voo HLIRZR(FLIE) IS A ) 120
Zlvss JITA Vss B2 2 A A -120
lvop(PIn) 1L Vool Vopa FRIEZ RS R (HE R HLIA) O 100
lvss(PIN) 20 Vss HL A S LR (T HH it @ -100
AR VO Angzii] 51 A L ) e i 25
e AR VO Az 51 A L Az AT -25
‘ B 110 A B2 At 2 TR oo | ™
loew FTA 11O Az 51 A2 A R HE A FRLIATOR VR -80
5T Al 5T 5] IR R -5/+0@
Iinaein © STD #1 RST 51 ¥ HLift 5
STDA 5l JHJEN IR ®) +5
2 lingein® P 11O Azl 51 A L i S A LI ©) +25

T

1. BT (Voo, Vooa MIH(Vss, Vssa) AL AE FO VL A -
2. R VBB, BATESMIIRE] Inaen NELHE . 2 Vie> Voo i, LA Y]
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JI; 24 Vin<Vss B, FEIRIRH 51,
3. WMHHERES T ADC FIEM:RE.
LA 1O A EBAFEN B, = inaen BB RS0 R R 48X HE 2

Fe

FEIXEE /O L, Vin > Vopa SIKIETEN . SOE A TSR RE -
A2 NAPEEAZE) A BRIRTEAR, 5K Z inaeing?E A I BT A 2068 {1 (1% A ) o

523 mAEFHERME
R 20 BB (ESD)
/s E 21 % b= PN i:<X Y2
VEspHBMm) i FEL TS PR L R (AR AR ) Ta=+25C 4500
\Y;
VEsb(com) i EEL T FEL P (7 PR IR A AT Ta=+25C 2000
E: BERBEEZFIENANE, RAELEFEFRRR.
524 SR
B 21 BSeB
s ¥ % gyt
LU e Ta=+25°C/105°C class 1A
525 BRNEERMHE
FH 22 BB
] ik BB L:<R (VA
Tste TEAFIR Y5 —65~ +150 C
T, RS 150 C
53 BRTI/EZE TR
FH 23 B T/ESM
/s B2H At B/ME BKE L=< (VA
freLk S AHB Bsf 5 %2 0 48
MHz
frcik N APB IS4 0 48
Vop P vHE A 2 3.6 \Y;
FESER 7 AR H T
. Vpb 3.6 \Y
v (Af#i ] ADC. DAC It Voos THINT V
o BU 4 TR poA o
2.4 3.6 \Y
(f# /i ADC. DAC i)
Veat 2% FH H R R 1.65 3.6 \Y;
Tc 1 RSTI/O -0.3 Vpp+0.3
Vin I/O H N LK TTal/O -0.3 Vopat+0.3 \Y;
FT Il FTf /O -0.3 55
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iR, 2H A BME | BRAE | BA
BOOTO 0 5.5
5.3.1 _hE/hEERE:
R¥E 24 Er A ERE
5 2% 1 BME | SAUE BRAE | B
Vop -7k 1 310000
tvop us/v
Voo T i 1 310000
5.3.2  WHRE AL Y ] AR ER AR 1
R 25 WERE AL R IRIE R SRR
5 ZH 1 BME | BEE | BRAE | B
FRRIE@ 1.87 \Y
Veorpor® b/ S A
ETHE 1.92 Y
Veornyst® PDR iR 50 mv
TrstremPot® 5L RF S ) 1.70 2.51 3.32 ms
I
(1) PDR Al 8 Hi4% Voo A1 Vopa(URFEZETH 745 s 455 ), POR Al ##{ H% Vop.
(2) 77 AR B BT PRIE 2 R /) Veorspor 1H
(3)  HHBLIMRIE, AFEAFH A,
R 26 T A R I AR A i
Gines 2H *M B/ME HAE BAE | B
PLS[2:0]=000 (_F- %) 2.16 2.20 2.24 %
PLS[2:0]=000 ("~ &4+ 2.06 2.10 2.14 \Y;
PLS[2:0]=001 (- FF% 2.25 2.30 2.36 %
PLS[2:0]=001 ('~ &4+ 2.14 2.20 2.25 \Y;
PLS[2:0]=010 (_LF+#% 2.37 2.40 2.44 \Y;
PLS[2:0]=010 ( F B&Y 2.26 2.30 2.33 %
REERIRRL o) 50012011 ( F R 2.46 2.50 2.54 Y,
Voo IR PLS[2:0]=011 ( B 2.36 2.40 2.43 \%
PLS[2:0]=100 (_:TH#+ 2.57 2.60 2.62 \%
PLS[2:0]=100 (' F&it) 2.46 2.50 2.51 \%
PLS[2:0]=101 (_LFHY) 2.61 2.70 2.79 %
PLS[2:0]=101 (N &) 2.52 2.60 2.68 \%
PLS[2:0]=110 (_-FHY) 2.74 2.80 2.87 %
PLS[2:0]=110 (N &) 2.62 2.70 2.76 \%
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e M A B/ME MG wAE | BAL
PLS[2:0]=111 ( FFHE) 2.81 2.90 2.99 Vv
PLS[2:0]=111 (T Fi) 2.71 2.80 2.89 Vv

VPVDhyst PVD iR - - 100 - mV

H: LA PHARH, AEE IR,

533 HWESFHHERFENR
g 21 WERSEBRE

s 2 M B/ME | BAUE | &KE LA
VReFINT NEZRILE -40°C < Ta<+105C 1.19 1.20 1.23 \%
tsTART ADC_INLT 27 - - - 10 us
A JE BN IR]
M NS
Ts_vrefint JEI, ADC [f)% - 4 - . us
R
AVREFINT WE?%%EBE#}E Vppa=3.3V - - 10 mV
SIS
5.3.4 Ih¥E
DIFEM A5

(1) $447 Dhrystone2.1, 4w A KeilVs UL KA S 208 LO 254F T IR

(2)  FrARI 1O 5l HIRCH B s N, R B — A EES HF B Voo 81 Vss(TG it
#)o

(3> BRAEFEAIULE, FrA I AMAHROC o

(4)  Flash 45 F B E N fuok IS R
0~24MHz: 0 MEERFF 1,
24~48MHz: 1 MR .

(5) KT 24MHz B4 TRETI RETF S (o X A7 (R8¢ B 00 0L IR B i B AL 2 77
A2 FTIEAT) o

(6) LA RIS feck=freLke

Ft% 28 FEFFLE Flash 34T, BTHERThiE

HRIE BAEM

¥ A fucLk Ta=25"C, Vpp=3.3V | Ta=105C, Vpp=3.6V
loba (MA) | Ibp(mA) Ioba(MA) | Ilop(mA)

48MHz | 105.69 10.0 125.76 10.39

HPEIN B0, EREMTA 4K | 24AMHZ 59.64 5.67 74.78 5.88

L i 5 8MHz 1.44 2.31 7.7 2.43

48MHz | 105.73 6.94 125.99 7.18

HMIRETBR@), SR TR A
24MHz 59.7 417 75.09 4.29
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8MHz 1.45 1.80 7.15 1.90
48MHz | 161.22 9.6 187.84 10.04
WEBIN B, (EREFTA SN | 24MHz 115.39 5.24 137.09 5.45
8MHz 57.97 1.88 72.8 1.97
48MHz | 161.54 6.51 187.58 6.82
PRI B, G 4N | 24MHz | 115.50 3.66 136.98 3.85
8MHz 58.0 1.33 72.45 1.40
¥E:
(1) BETLEEREIE, BRIESH U, SUALEER Pk,

(2) AhERIF BN 8MHzZ, 24 fuclk>8MHz I, JFJE PLL.
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#Fi% 29 FRFFFE SRAM FH4T, BITHERIhEE
HRIEO CON 0

¥ &AF fucik | Ta=25°C, Vpp=3.3V | Ta=105C, Vpp=3.6V

Iopa(MA) | Ioo(mA) | lppa(pA) Iop(mA)

48MHz | 105.73 7.48 125.63 7.75

AN R, fERERTE SN | 24MHZz | 59.67 4.08 74.76 4.30

8MHz 1.44 1.8 7.20 1.88

48MHz | 105.78 4.40 125.98 4.60

HAETEN@, CHBTA SN | 24MHzZ | 59.71 2.54 74.96 2.69
8MHz 1.45 1.27 7.11 1.35
BT
48MHz | 161.43 7.06 187.25 7.39
P B, AERERTH SN | 24MHz | 115.40 3.65 136.83 3.85
8MHz | 57.99 1.37 72.45 1.43
48MHz | 161.62 3.94 187.61 4.14
BRI, ST AN | 24MHZz | 115.49 2.07 137.02 2.23
8MHz | 58.04 0.79 72.4 0.86
.

(1) HZEEHEEE, AEA IR,
(2) HMEBE PN 8BMHZ, Y4 fuck>8MHz B, FF)3 PLL.

R 30 F2/F7E SRAM 5K Flash 4T, BEIRAER FIhEe
HAEO BAMEY

28 b-363 fuck | Ta=25°C, Vbp=3.3V | Ta=105"C, Vbp=3.6V

lopa(MA) | loo(mA) | lppa(pA) lop(mA)

48MHz | 105.77 5.41 125.88 5.54
HIIBITER@), (FREFTHSME | 24MHZ | 59.70 3.03 74.91 3.16
8MHz 1.45 1.42 7.12 1.50
48MHz | 105.86 2.0 125.9 2.13
AP0 @), ST 4K | 24AMHz 59.8 1.35 75.08 1.47
8MHz 1.44 0.84 7.14 0.94

HE A 5

48MHz | 161.55 4.93 187.25 5.14

TR A, [EREFTA AME | 24MHz | 115.48 2.60 136.87 2.72

8MHz 58.0 0.99 72.41 1.05

48MHz | 161.71 1.52 187.85 1.69

WISl RMPTESNEL | 24MHz | 115.54 0.86 137.13 0.99

8MHz 58.0 0.37 72.35 0.46
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-
(1)  HEZEVHEEE, AEE .
(2) AR EPN 8MHZ, 2 fuc>8MHz i, JFJ3 PLL.

Rig 31120 FHIEAThE

JAIE wmAE
(Ta=257C) (TA=105C)
ZH M Vop=2.4V Vop= 3.3V Voo=3.6 V
lopa Iop lopa Iop lopa Iop

(MA) | (MA) | (PA) | (MA) | (WA) | (HA)

WERRALT 121715, (g
RN EE RC R A AEESR | 243 | 211 | 298 | 21.9 7.0 62.6

1= ek TR AR
i v I 2R AL TR AEAL 0, (IR
DD,tA FIErs N RC W sefinyit | 243 | 647 | 298 | 742 | 70 | 449
monitor
ON Yo e Ab TR ATIRES
fRIE N RC R 2 AT &
i 262 | 242 | 333 | 372 | 663 | 222
FEHL [T RIRES
T {RIE N #B RC HR% 28 AT &
L A 228 | 196 | 283 | 3.08 | 611 | 215
[V AE TG PR S
o IR BT IR, (G
F;f FEE AN E RC R e MEi® | 125 | 6.33 | 1.45 | 7.38 | 513 | 44.9
Tl Voow B3 T e LR
monitor {KIE N #B RC 1R% 28 AT &
145 | 236 | 180 | 37 | 498 | 222
L OFF [+ R IR
T {KIE N #B RC HR% 28 AT &
: e 110 | 193 | 131 | 3.05 | 444 | 215
[ IAE T 52 APIR S

T HEAIHERE, REEFEHIRR.
F# 32 VBAT IhEE

- BKE(1),
Ziinc b-363 SRME(T), Ta=257C Vear=3.6V

S

Vear=2.0V | Vear=2.4V | VBar=3.3V | VBar=3.6V | TA=25'C | TA=105C

LSECLK. RTC & F
FFRRE,
lop_vear | LSECLK &% 2K 5) 1.4 1.6 2.2 2.4 5.56 7.65
RE JJC B
LSECLKDRV[1:0]=11

H:
(1) HEZRE PR, AL K.

STl
K H HSECLK Bypass M FENETERER, feck=fuok=1M.
HNBLIIRE =fEREIZ AN B IR — AR AR B A
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R 33 4METhEE
M S HREDTA=25C, Vop=3.3V | Hfir
CRC 0.86
DMA 3.88
GPIOA 3.45
GPIOB 3.83
GPIOC 0.875
GPIOD 0.5
GPIOF 0.41
SRAM 0.29
TSC 2.11
ALL_AHB 17.0
ADC 3.25
DAC 1.96
12C1 8.25
12C2 8.20
AN DIFE MHz/pA
SPI 8.08
SPI2 3.87
SYSCFG 2
TMR1 8
TMR3 6.16
TMR6 2.42
TMR14 3.62
TMR15 5.17
TMR16 4.08
TMR17 4.20
USART1 9.92
USART2 3.79
WWDG 1.79
ALL_APB 58.3
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5.3.5 JMERETePIRERFE
ER AR TR AR = A ) B SR EY 8P (HSECLK osc)
BRI IEIRES AN S E R . B2, FBELS), MM 7.
FM 34 HSECLK 4~32MHz ¥ S84k

s 2 14 B/ME HAE BAE AL
fosc_In PG 2R - 4 8 32 MHz
Re S5 LB 200 kQ
N VDD =3.3 V,
HSECLK Hiif
oo Rm=45 Q, 660 LA
THHE
CL=10 pF@8 MHz
tsu(HsECLK) S BN ] Voo 7 Fa e 1 1.7 ms

W HBOHRE, REEFIHR.

mm A TR ER 2 AR IGE S I 9 (LSECLK osc)
ARMMEIRA VR SO . HA%. W), 1S WAAHNKA] .
F#& 35 LSECLK #R% #8414 (fLsecLk=32.768KHz) "

#g S8 1 B/AME WAE | BRE | Bfr
LSECLK HiiitiH
Ipp il = 9K BN g 71 15 LA
#E
tsuesecLi® J& BN ] Vopiox FaiE 2 s
T

(M
(2)

T RIE, ATEA = H .
tsumsecLk 2 A BT IE], A2 MR BE LSECLK HHaallE, BB RFE N 32.768KHz 7% iX Bt

8] X AMEUER A — AR R A IRAS R AT B, e mT R R A& 7 A R T AR ALK

5.3.6

P B B B R 1

EEANE (HSICLK) RC #R¥% a2l
FH# 36 HSICLK R aa4s:

5 ¥ %A BME | BEME | BOKE | BAr
fHsicLk PIES 8 MHz
T VDD:3.3V
-1 1 %
. o N Ta=25TC
Accsiciy | HSICLK g 5 5 (114 B2
% Vpp=2-3.6V
- 5 5 %
i Ta=-40~105C
HSICLK I % %% J5 5l i Vpp=3.3V
tsu(HsicLk) ) . 2 us
[A] Ta=-40~105C
lopagmsicky | HSICLK 4k % Dh#E 60 pA
H: HEAMERE, NMEEFFIER.
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F# 37 HSICLK14 #7244

#5 e 20 %A BAME | BAEME | BAME | B
fHsicLk14 PIES 14 MHz
T VDD:3.3V
i -1 1 %
o ) Ta=25C
Acchsicikia | HSICLK14 G 2FAERE |
¥ | Vpp=2-3.6V
) -5 5 %
#fE | Ta=-40~105°C
HSICLK14 Iz %45 J B Vpp=3.3V
tsuHsicLK14) ‘ i 2 V&
[H1] Ta=-40~105C
|
PPACSICEL | LiSICLK14 f % 22 0iE 72 UA
4)
E: HEATHMERH, AEEFHRER.
fRIEAE (LSICLK) RC #k¥% 8 0iR
F# 38 LSICLK R st
#g S BAME | BBE | BXE | B
fLSICLK }/HJ’]’%’ (VDD:2-3.6V, TA:-40"‘105°C) 30 40 50 KHz
LSICLK #I& ¥ s 3 2 i [A]
tsu(LsicLk) i 30 us
(Vpp=3.3V, Ta=-40~105C)
IppLsicLk) LSICLK #R ¥ #s Dh#E 0.5 HA
E: HEAMEE L, LR,
5.3.7 {RIhFERNR R ]
T 39 MREERT BT RS E
75 285 B Bpr
twusLeep A T E A X o P 4 SYSCLK cycles
twusTop AR 2 nse i 3.1 us
twusToBY A LA e 40
e BREEET W ER NRBE R AT E R AP ERE—%&ES.
5.3.8 PLL 4t
FH% 40 PLL 454
ﬁﬁ(l)
#g SH L: XA
B/ME | BEME BANE
PLL iy NI g 1 8 24 MHz
fpLL IN
PLL i NB B 528 L 40 60 %
PLL % St H i 0
fp|_|_ ouT 16 48 MHz
B (VDD:3.3Vy TA:-40"‘105°C)
tLock PLL B AH I (8] 90 us

E: HEGIHEEE, AEE IR,
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5.3.9 et
FLASH f7fig 2%
FH 41 FLASH TRAE 220k
#we BH %4 B/ME | RAEME | BKE | HA
‘ ‘ Ta=-40~105C
tprog 16 ﬁ%ﬂ%ﬂﬂ“lﬂ - 17.9 - s
VDD:2.0~3.6V
‘ Ta=-40~105C
terase T (1KB) 4 B I ] - 1.56 - ms
VDD:2.0~3.6V
‘ Ta=25C
tme B R [ - 6.4 - ms
VDD:3.3V
Vprog YL E Ta=-40~105°C 2.0 3.3 3.6 \Y;
treT HE R AT 7] Ta=125C 18 - - years
Nrw P25 JH Ta=25C 100K - - cycles
H: BSAMER Y, AEEFFIRR.
5.3.10 /O ¥ O
F# 42 EFiFE(TA= -40°C-105°C,VDD=2~3.6V)
#es | 3% %M B/ME HAE B BAr
TC #1 TTa 1IO - - 0.3Vpp+0.1
K
A 0.476Vpp-
Vie | P FT Ml FTf 110 - - v
JE 0-4
¥ BOOTO 3| IS T4 11O 51 - - 0.3Voo
N TC #1 TTa 1/O 0.447Vpp+0.402 - -
Vig | HOFH FT f1 FTf I/O 0.5Vpp+0.2 - - v
B i BOOTO 3l B IFTA 110 31 0.7Voo - -
Tt TC #1 TTa I/O 200
Vhys ﬁmﬁ%‘jﬁ mV
. FT A FTfI/O 300
IR ¥
7R TC,FT #1 FTf1/0 TTa iy
Vss<VIN<Vbpiox o
B TTa ]
| LN Vopiox<VIN<Vppa LA
" B F TTa o0
Vss<ViN<Vppa o
FT F1FTFI/O ™) .
Vopiox<ViN<5V ) )
55 Fhr
Reu | %308 Vin=Vss 30 40 50 kQ
[H
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w5 | s %A /ME HAE BRE LA
559 ML
Rep | %2(H Vin=Vbbiox 30 40 50 kQ
FH
R 43 THFFE(TA=25C)
MODEX[1:0 _ _ .
it e 8 Rl BME | BOCE |
C.=50 pF,
fmax(IO)out %)\%/Fﬁz : P - 2 MHz
Vpp=2.4~3.6V
i 2T
10 (2MHz) tigoyout ) - 125
N B[] C.=50 pF,
ns
WHRE R BT | Voo=2.4~3.6V
tr (I10)out N - 125
]
o ) C.=50 pF,
fmax(IO)out YN - 10 MHz
Vpp=2.4~3.6V
01 (10MHz) it vy A ST
tigo)out ‘ - 25
T AR [ C.=50 pF,
ns
KR ESE | Vop=2.4~3.6V
tr (IO)out . N - 25
]
e C.=30 pF,
fmax(IO)out T A - 50 MHz
Vpp=2.7~3.6V
11 (50MHz) . i 2T 5
z -
ot Wi 1 C.=30 pF,
. A ns
. R ECE | Vop=2.7~3.6V :
r (I0)out J:ﬂ“lﬁ‘ IEU
fmax(o)out I KA CL=50pF, - 2 MHz
FM+ Jit & tigoyout i HA T B 1) Vbbiox - 34
oAl ns
troyout A L RS =2.4~3.6V - 34
Bl 12 f % B A e e X
90% 10%

SNEREHI A ER 50%
=50pF

10%

traoour

truoyour

MR (t+t) MNFEF (2/3)T, HE LT R (45755%)
L F50pfAT, BB RARIIAER
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T 44 X EERRE(TA=25C)

e BH KAF BAME | BOKE | B
VoL /O 31 IV I HL P HL PR llo]=8 mA - 0.4 v
Vo O 31 RVt e L P FL TR Vopi0x22.7V Vopiox-0.4

VoL /O 31 IV I HL P L P llo]=20 mA - 13 v
Vo /O 31 b th i o P FiL S Vopiox=2.7V Vbpiox-1.3

5.3.11 NRST 5| filds:
NRST 5| NIKEKFH CMOS T2, BiERE T Nk A EdiHlH Rey.
¥ 45 NRST 3| 4% (TA = -40~105°C,VCC=2~3.6V)

L:: A
#e B2 % B/AME HRE BAE .
VIL(NRST) NRST i A HLF-HL & - - 0.31Vpp+0.065
Vv
VIH(NRST) NRST #ir A i 7 HL 0.446Vpp+0.405
VhystvrsTy | NRST il 5% R 2 25 R IR ity - 300 mvV
Reu EENRE A SNl Vin=Vss 30 40 50 kQ
5.3.12 @#EfEEO
12C & O
® R/ (Sm): LUAEZEIA 100kbit/s
® P (Fm): 414 400 kbit/s
o HPUEM (Fm+): HLAFEEIA 1Mbit/s
R 46 12C B O (Ta =25°C,Vpp=3.3V)
FrifE 12C PIE 12C ARPE 12C
7 25 L=< VA
B/ME | BKE | B/ME | BRE | B/ME | BAE
tw(scLy) SCL 8 R[] 4.84 1.21 - 0.52
[VES
tw(scLh) SCL i ] 5.09 1.14 - 0.46
tsu(spA) SDA # 37 i (] 4460 860 - 321
th(spa) SDA E s (R FE ] 3450 0 252 0 145
ns
tsom SDA 1 SCL _FJ|iif | 500 - 300 120
trscy
tispa) itiscl) SDA Fl SCL I [t 8] 9.86 - 8.12 4
th(sTa) AR/ EF- e ing ] 4.96 1 0.33
VS
tsusTA) R UG S5 3 ) 1) 5.16 1.21 - 0.64
tsusTo) 158 12 A g ST (] 4.50 1.21 - 0.54 us
242 I AL A AT
tw(sTO:STA) fz LLMEEEZ;;%%;#H@HT A 4.67 1.37 - 0.77 us
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B 13 BT BTEAIN & %

VDD VDE
=
4.7KQ =4.7KO=
¢ SDA
120 4% MCU
SCL
EEWFREH
N
| ;:Ftél\%'f!ﬂ: | teu (STA) >:—:<
Y ; \ ! TSt
SDA ! | >( | P74 |
! f ! | T - [ —
PN o L o BN TAC TSI e BN 2 tsu(sT0:5TA)
FE " ey tys7a) | | Lo ! th(son) P
- Lo (soLh) | A |
SCL ' ' ! | | (-
| I ': : : : :
T scLLje—> ! te (SCLP-;-ﬁ >H< tf(soL) »{—:4 teu(sT0)
F: WESBRET CMOS HF: 0.3Vop # 0.7Vop.
SPI £ 0%
F#% 47 SPI R (Ta =25°C,Vpp=3.3V)
/e ¥ %1 BME | BRE | B
FHER - 18
Fscx SPI I A% MHz
1te(scr ML - 18
[0 SPI P E A PR | fiskidi%s: C = 15pF : 6 ns
f(SCK)
tsu(nss) NSS 71N [H] M 223 ns
th(vss) NSS friEH}[A] M 65 ns
i FRA, fock =
WSCKH) SCK =i AU i i) 36MHz, 54 57 ns
sery BB F M=
teurnn FHE 12
o B N 82 ST ] ns
su(sl) M 20
thoo FHE 34
¢ M EHEAa N AR FERS (5] ns
nesh A 22
taso) B Uy (RD s ] M, focik = 20MHz 17 ns
tais(so) B 22 1] N5 18 ns
ty(so) H i s A O (a] M (eIl 2 J5) 16 ns
tyvmo) H i s A O (a] TR (R 2 )5) 6 ns
thso) MR R IE 2 J5) 11.5
H i H R FER (7] — ns
thovo) ERA(EREILIT 2 JG) 2
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K 14 SPIBFE — MERF CPHA=0

NSSHIN \ /:

I
[y I te (sck) ] I thnss) ’:
| tsumss) | | . | | I:
| | |
CPHA=0 M | 1/l I
CPOL=0 ¢, (sax :' I | : | : |
CPHA=0 _Itweseky 1 [ \ 1 |
CPOL=1 \ % M
SCKIIN | b . E— | - I
|t (j i: tvso | thiso) | E;ggg tals a0
a (S0, 4 —_— I
M1 SO I/ h h I
i | RS ><IL e i >< R >7
I‘ —_———
tsu(s»—»‘—H— .
| )
>< (RN T i>< A6 >< WNRIEAL >(
I —_———
MOS I | IR

thesn ]
|

B 15 SPI B 7B — MM CPHA=1

Nssm_)\\ f

! |
| | |
I ! |
} tos) thoss)' |
CPHA=1 | /i | _ |
CPOL=0 "Tty(sowy ! I

| ———»!

CPHA=1  1tw(sckn)

I

|
| |
I |
¥ o
CPOL=1 | |
SCK#IA W |
: :

l

|

! | - e | Euscm
» ! . ! tv(so>: . £ (SCK) I<t_,|
WISt || E ——— - thiso | dis(SO)i
—1<:>< Wik >< e >< BB A )7
SN ) |
i |
:<_tsu<sn—>! I thesn !
| .
WW PN T T E>< LN L >< MARRAL ><><><><
I —_——

PN
F: WEAKET CMOS #F: 0.3Voo # 0.7Vop.

www.geehy.com Page 47



K 16 SPIF B — EHER

=HE
NSSHIA ; e sor) !
| cPHA=0 M m
CPOL=0 r ; ; PN /
CPHA=0 o ! ! o L
7CP0L:1 b | ! \ ! N
SCKIIA —\\—/—\—/ﬁ j\_/i
[ CPHA=1 m ,,,,, _/ 3 ;\3
CPOL=0 N ! ! ! b
CPHA=1 ¥ 1 1 i H
| CPOL=1 : ! 3 : ””” ! | 1
SCKASIN \—/W /i
\‘<_>J } tW(SGKL) L—N‘ } *H¢ tr(SCK)
itsumn] i L ! e sk
wsomn YOO mrnmms | MAZ6™I i | WAL XX
1 thay | i
MOS  £fitt >< memms | X WS B R ><
oo | tlh(M‘O)
E: WESBRETF CMOS H-F: 0.3Vop 1 0.7Vop.
5.3.13 12 /7 ADC 454
FH% 48 12-bit ADC Ktk
] 2% %4t B/ME BLRIE b= PN Bpr
Vbpa finzzRzz R - 2.4 - 3.6 V
fapc ADC #ii - 0.6 - 14 MHz
c P ER AT 8 .
noc Rt P
Rapc KAEHRH - - - 1000 Q
ts SRS ] fapc = 14 MHz 0.107 - 171 [VES
T SRR 4 fanc = 14 MHz, ] 18
- s
conv Fif ] 12-bit 4t g
=K 49 12-bit ADC ¥ /E
= e 21 %A WEME | BKE L: XA
|Ex| LRz 3.4 4.0
|Eol s i 2 fecLk=48MHz, 2.1 3
v s fADc=14MHZ,
|Eq| 193515 % 0.6 1.3 LSB
VDDA=2.4V-3.6V
|Ep| oy ekitiR 2 Ta=-40°C~105C 0.65 1.3
|Ed| MU MR 2 1.32 1.65

5.3.14 DAC &t
MRS H A -
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® DNL S dRgkikirzz: PIANIESAIY Z A 22 ——1LSB

® INL FUrdEgkbEiiz: AR i AbMASME S8 0 AdpeJm —MRAS 4095 2 [H]
HELR PARHD i Ak OB 2 R ) 22
F# 50 DAC ¢k
7 ¥ % BAME | Al | BRKE i:<¥ 2
Vbpa TR ER 5 B 2.4 - 3.6 V
LRSI, 135 Vesa R 5 - -
RLoAD [{ER =4 kQ
ZEIPLRFTIT, 145 Vopa & - - -
gZrhge e, DAC_OUT M Vss
i LH P 47 - - - 15 kQ
Ro L 7 L S 1.5M0
ZEME4TIF, {E DAC_OUT 5|
AR - - - 50 F
Croao I U KA SR P
LEIMESTTIF, XS Vppa=3.6V I
1) 12 Az A HS (OX0E0) &
0.2 - Vbba-02 \%
(OXF1C)LL M Vppa=2.4V It} 1)
DAC_OUT #ith i (0x155)F1(OXEAB)
DAC_OUT —
GENES PRI, XN Vppa=3.6V I
1) 12 Az A KHS (0X0E0) &
- 0.5 Vppa-1LsB mV
(OXF1C) LA K VDDA=2.4V [ [1]
(0x155)F1(0XEAB)
TenEk, N R A AR D
- - 295 uA
| DAC b 4% (0x800)
oo SR FTFEK, NI 2R w0
(OXF1C)
DNL oy e Lk iR 2= Bl & 12 f7 DAC - - +2 LSB
INL Bardegebk iR 2z Bl & 12 f7 DAC - - +4 LSB
Offset Y AT Vbpa=3.6 it & 12 fii DAC - - +10 LSB
Gain error WS iR fic & 12 {7 DAC - - +0.4 %
E: HEEATHESE, AR,
5.3.15 HEE (COMP)
FH 51 LA st
s ¥ %4F B/AME | #EME | BKME | B
Vbpa LN F YR L - VpD - 3.6 V
Vin P s N HE s Ya - 0 - VbbA -
AR T AEH =X - 2 7
t e - 0.7 2.1
° 100mV {45 S 4E T (R He
HREE T R - 0.3 1.2
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=t ¥ %4 B/AME | #AME | BKE | B
4
. Vpopa=2.7V - 90 180
3
. ns
1
Vppa<2.7V - 110 300
7
VorFseT A% i 7z - - +4 +10 mv

H: LA PHARH, AEE IR,
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6  HHIEEE

6.1 LQFP64 HiEER
K 17 LQFP64 33 E

D
D1
_3.70
REF.
PIN 1 64 ‘
T |
1 \
i
EJ@ \
M |2
—g——+F—F 5| -
[es ) | |
o [J
3 |
|
| |
LB.SO
REF.
H REF.
/
|
\
| | | |
[ T I
< | o \\7 N e I
2 ] m
| | | u
\ ] ] 3|2
‘ ‘ ‘ @ |
e | | S o
R =3
L
T —
|
Lo LL‘ L L
L L1

E: BRI FILH .
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R 52 LQFP64 H3EHE

S/N SYM DIMENSIONS REMARKS
1 A MAX.1.600 OVERALL HEIGHT
2 A2 1.400+0.050 PKG THICKNESS
3 D 12.000+0.200 LEAD TIPTO TIP
4 D1 10.000+£0.100 PKG LENGTH
5 E 12.000+£0.200 LEAD TIPTO TIP
6 E1 10.000£0.100 PKG WIDTH
7 L 0.600+£0.150 FOOT LENGTH
8 L1 1.000 REF. LEAD LENGTH
9 e 0.500 BASE LEAD PITCH
10 H(REF.) (7.500) GUM.LEAD PITCH
11 b 0.220+0.050 LEAD WIDTH

H: PSS ONBRALRE N mm BN 4 6.
K 18 LQFP64 J28: Layout &1l

10.3

|

|

!

Y

C——— 14 | 0.5 Y] I—— <
— | 1 4
— | —
—— | ——
— | —
— —
— ! —
:L_________l____________‘_:|
— ' [—
— | [—
— | —
—— | —
— . . —
— | 10.3 —
— , —
—— | 17

|

|

I

A

7.8

A
\

12.7

HE: RPBRACAEXK,
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6.2 LQFP48 #HiEER
E 20 LQFP48 & 3K

D
D1
X
PIN 1 48 ‘
AHRHHHHHAHARA
1 —— ‘
| ‘ %
&
- 2 40 REF.|
< R
N % 77777 I E
|
|
|
\ | \
H REF

A
A2
ﬂ/’/

0.25 BASE
CAGE PLANE

PO S

E: BRI .
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FH 53 LQFP48 3 ¥iE

SIN SYM DIMENSIONS REMARKS
1 A MAX.1.60 OVERALL HEIGHT
2 A2 1.40+0.05 PKG THICKNESS
3 D 9.00+0.20 LEAD TIPTO TIP
4 D1 7.00+0.10 PKG LENGTH
5 E 9.00+0.20 LEAD TIPTO TIP
6 E1 7.00+0.10 PKG WIDTH
7 L 0.60+0.15 FOOT LENGTH
8 L1 1.00 REF. LEAD LENGTH
9 e 0.50 BASE LEAD PITCH
10 H(REF.) ( 5,50 ) GUM.LEAD PITCH
1 b 0.22+0.050 LEAD WIDTH
¥ PLESTONBALRAME N mm 230 4 61/
K 21 LQFP48 J28: Layout &1l
0.50
A
| 1.20
|
| 1
36 4 | 25 v
T 137 | 24T 0.3
— | I —
— | 00— —
— 7.30 i IR S —
— | —
— | —
9.70| 5.80| ——=—-—-— F——— e ———— —— - ==
— — [—
— i —
— | —
| | 7.3 L 1
— | —
Y s | 130
1 v | 12
| A
' 1.20
Y
- 5.80
h 9.70 -
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6.3 LQFP32#HERER
B 22 LQFP32 #H#ER

D
D1
PIN 1 HﬂHHHHHH
] N

|
2.40 REF.

2.40 REF.
—
AAARARAE
I |
|
|
|
|
|
|
E1
E

0.25 BASE
GAGE PLANE

A
A2
/

E: BRI .
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& 54 LQFP32 HEHE

SIN SYM DIMENSIONS REMARKS
1 A MAX.1.6 OVERALL HEIGHT
2 A2 1.40+0.05 PKG THICKNESS
3 D 9.00+0.20 LEAD TIPTO TIP
4 D1 7.00+0.10 PKG LENGTH
5 E 9.00+0.20 LEAD TIPTO TIP
6 E1 7.00+0.10 PKG WIDTH
7 L 0.60+0.15 FOOT LENGTH
8 L1 1.00 REF. LEAD LENGTH
9 e 0.80 BASE LEAD PITCH
10 H(REF.) ( 5.60 ) GUM.LEAD PITCH
11 b 0.370+0.080/0.070 LEAD WIDTH
e PLZESPRABRALRE N mm BN 4 61/
K 23 LQFP32 28 Layout &1l
0.80
N
A y
1.20
y
24 17 v
25 16 [ 050
A
] S B E—
] 7.30 RO S
] ]
S ]
9.70 ] ]
-t 7.30 >
v | 32
1y 8
A
A
t<—— 610 —— >
- 9.70 >
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& 24 LQFP32 FTHEHITE

NElLogo —

APM32

| |
[ ]

FOS51K6T6

Geehy

XX

XXXX
arm

6.4 QFN48 HiL{EHE

K 25 QFN48 #3:F

TOP VIEW

SIDE VIEW
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FHM 55 QFN48 £ HEHIE

MILLIMETER
SYMBOL

MIN NOM MAX
A 0.70 0.75 0.80
A1 0 0.02 0.05
b 0.20 0.25 0.30
c 0.203REF
e 0.50BSC
Ne 5.50BSC
Nd 5.50BSC
D 6.90 7.00 7.10
D2 5.50 5.60 5.70
E 6.90 7.00 7.10
E2 5.50 5.60 5.70
L 0.35 0.40 0.45

E: RePBACAEK,
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Kl 26 QFN48 J58: Layout &

< 7.30 >
6.20
A HDDDDDDDDDD
A ) 6] A
[ ] [ ]
[ ] [ ]
0.20L ] 5.60 ]
[ ] [ ]
7.30 ] [ ]
620 1| o ] 580
[ ] [ ]
0.305 <560 | > S
] ]
vyl
v DDDDDDDDDDI 5
0.50 0.75
0-55 - 5.80 >

& 27 QFN48 ITHE G

A FlLogo — Geehy

&R — | APM32
agprs——| FO051C8U6
| | XX | ks

] XXXX |« ®trms
G rm < ARM#ZHLlogo
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6.5 QFN32#H3EER
K 28 QFN32 #HiEHE

[B]
&2 | e 32
| Ul ool _f
R VI = | 7
| ) D2| -
O ] U e ] -
_T—-— - ——— =T 1" -—1- =<
—!_ . ) _|_ ™ d
| - | -
! - ! -
| = | o
| mOan D!ﬂ (0
TopVew b Hd
Bollom ViEew
\_D_D_D_D_iﬂ_ﬂ_ﬂ_ﬂ_‘.r_r(
SudeVew x
FH 56 QFN32 e
MILLIMETER
SYMBOL
MIN NOM MAX
A 0.5 0.55 0.6
A1 0 0.02 0.05
b 0.19 0.24 0.29
D 49 5 5.1
D2 3.4 3.5 3.6
e 0.50BSC
Nd 3.50BSC
E 49 5 5.1
E2 3.4 3.5 3.6
Ne 3.50BSC
L 0.35 0.4 0.45
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K 29 QFN32 5% Layout &

Geehy

5.30

NHlLogo —

‘ QDDDMDD!{___
[, | A
1] B | 3.45 [
[ | .
_|:_|___ __l ————— —I:l— 3.80
I:l 3.45 l I:l
030I:I | l I:l
LI:I | ]
| \
! DEDDI__W
& 30 QFN32 FTHE#HITE
Geehy
APM32
FOS1K6U6
| | XX | mks
] XXXX |« womms
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7 URER

APM32 F

B 317 A

051 R 8

T

6 XXX

EaEER7 PRI
APM32=2L- T ARMEY 323 51| 25 XXX=BRIEN[RTRS
REBBH AL
sE-EERa%
AR REBE
F=E AR 6= TR EVE R, 4087858
7= iR R, 40871058
FERTARY EIES
051=\i"T4% T=LQFP
U=QFN
SIM%BE WA E
pins —
C=48 pins g :2‘21 Eg
R=64 pins B
Fi 57 T {ERIIR
TG FLASH(KB) | SRAM(KB) 3 SPQ B ETEE
APM32F051K6U6B-R 32 8 QFN32 5000 Tokg -40°C~85°C
APM32F051K6U6 32 8 QFN32 4900 Tokg -40°C~85C
APM32F051K8U6B-R 64 8 QFN32 5000 Tokg -40°C~85°C
APM32F051K8U6 64 8 QFN32 4900 Tokg -40°C~85°C
APM32F051C6U6G-R 32 8 QFN48 2500 Tokg -40°C~85C
APM32F051C6U6 32 8 QFN48 2600 Tokg -40°C~85C
APM32F051C8U6-R 64 8 QFN48 2500 Tokg -40°C~85C
APM32F051C8U6 64 8 QFN48 2600 Tokg -40°C~85C
APM32F051K6T6-R 32 8 LQFP32 2000 Tokg -40°C~85°C
APM32F051K6T6 32 8 LQFP32 2500 Tokg -40°C~85C
APM32F051K8T6-R 64 8 LQFP32 2000 Tokg -40°C~85C
APM32F051K8T6 64 8 LQFP32 2500 Tokg -40°C~85C
APM32F051C6T6-R 32 8 LQFP48 2000 Tokg -40°C~85C
APM32F051C6T6 32 8 LQFP48 2500 Tokg -40°C~85C
APM32F051C8T6-R 64 8 LQFP48 2000 Tokg -40°C~85C
APM32F051C8T6 64 8 LQFP48 2500 Tokg -40°C~85C
APM32F051R6T6-R 32 8 LQFP64 1000 Tokg -40°C~85C
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W RIS FLASH(KB) | SRAM(KB) B SPQ BEERE
APM32F051R6T6 32 8 LQFP64 1600 TokZk -40°C~85C
APM32F051R8T6-R 64 8 LQFP64 1000 TokZk -40°C~85C
APM32F051R8T6 64 8 LQFP64 1600 TokZk -40°C~85C
APM32F051K6U7-R 32 8 QFN32 5000 kgl -40°C~105C
APM32F051K6U7 32 8 QFN32 4900 kgl -40°C~105C
APM32F051K8U7-R 64 8 QFN32 5000 kgl -40°C~105C
APM32F051K8U7 64 8 QFN32 4900 kgl -40°C~105C
APM32F051C6U7-R 32 8 QFN48 2500 TkZk -40°C~105C
APM32F051C6U7 32 8 QFN48 2600 TkZk -40°C~105C
APM32F051C8U7-R 64 8 QFN48 2500 TkZk -40°C~105C
APM32F051C8U7 64 8 QFN48 2600 kgl -40°C~105C
APM32F051K6T7-R 32 8 LQFP32 2000 kgl -40°C~105C
APM32F051K6T7 32 8 LQFP32 2500 kgl -40°C~105C
APM32F051K8T7-R 64 8 LQFP32 2000 kgl -40°C~105C
APM32F051K8T7 64 8 LQFP32 2500 kgl -40°C~105C
APM32F051C6T7-R 32 8 LQFP48 2000 Tk -40°C~105C
APM32F051C6T7 32 8 LQFP48 2500 Tk -40°C~105C
APM32F051C8T7-R 64 8 LQFP48 2000 Tk -40°C~105C
APM32F051C8T7 64 8 LQFP48 2500 Tk -40°C~105C
APM32F051R6T7-R 32 8 LQFP64 1000 Tk -40°C~105C
APM32F051R6T7 32 8 LQFP64 1600 Tk -40°C~105C
APM32F051R8T7-R 64 8 LQFP64 1000 Tk -40°C~105C
APM32F051R8T7 64 8 LQFP64 1600 Tk -40°C~105C

*: SPQ=R/MIREE
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8 BEER

8.1 ARRER

B 32 AR R E

n ©C 0 0 ©C O 0 0 O O 0 Q© 0 O
T ==] == I == == w
B o—t t—o—ftH—o—14t-o°
| || D) || |
[
el 1] A
AO Dimension designed to accommodate the component width
BO Dimension designed to accommodate the component length
KO Dimension designed to accommodate the component thickness
w Overall width of the carrier tape

Quadrant Assignments for PIN1 Orientation in Tape

o o O O O O ()4—1—SprocketHoles
| |

| |
latiaz] Jatla2] —)
Q3,04 Q3 ,Q4 Feed Direction
LN [ V4
<7

Pocket Quadrants
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R 58 HNERSHMER

Reel Dimensions

L

/\ Reel Diameter

D=330+-20

Reel
Device Package Pins | SPQ | Diameter A0 8o Ko W Pint
Type (mm) (mm) | (mm) | (mm) | (mm) | Quadrant
APM32F051R6T6 | LQFP 64 | 1000 330 12.35 | 12.35 | 2.2 24 Q1
APM32F051R8T6 | LQFP 64 | 1000 330 12.35 | 1235 | 2.2 24 Q1
APM32F051C6T6 | LQFP 48 | 2000 330 9.3 9.3 22 16 Q1
APM32F051C8T6 | LQFP 48 | 2000 330 9.3 9.3 22 16 Q1
APM32F051K6T6 LQFP 32 | 2000 330 9.3 9.3 22 16 Q1
APM32F051K8T6 LQFP 32 | 2000 330 9.3 9.3 22 16 Q1
APM32F051C6U6 QFN 48 | 2500 330 7.4 7.4 1.4 16 Q1
APM32F051C8U6 QFN 48 | 2500 330 7.4 7.4 1.4 16 Q1
APM32F051K6U6 QFN 32 | 5000 330 5.3 5.3 0.8 12 Q1
APM32F051K8U6 QFN 32 | 5000 330 5.3 5.3 0.8 12 Q1
APM32F051R6T7 | LQFP 64 | 1000 330 12.35 | 12.35| 2.2 24 Q1
APM32F051R8T7 | LQFP 64 | 1000 330 12.35 | 12.35| 2.2 24 Q1
APM32F051C6T7 | LQFP 48 | 2000 330 9.3 9.3 22 16 Q1
APM32F051C8T7 | LQFP 48 | 2000 330 9.3 9.3 22 16 Q1
APM32F051K6T7 LQFP 32 | 2000 330 9.3 9.3 2.2 16 Q1
APM32F051K8T7 LQFP 32 | 2000 330 9.3 9.3 2.2 16 Q1
APM32F051C6U7 QFN 48 | 2500 330 7.4 7.4 1.4 16 Q1
APM32F051C8U7 QFN 48 | 2500 330 7.4 7.4 1.4 16 Q1
APM32F051K6U7 QFN 32 | 5000 330 5.3 5.3 0.8 12 Q1
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Reel
Package A0 BO KO w Pin1
Device Pins | SPQ | Diameter
Type (mm) | (mm) | (mm) | (mm) | Quadrant
(mm)
APM32F051K8U7 QFN 32 | 5000 330 5.3 5.3 0.8 12 Q1
82 {EEA%E
B 33 aE~EE
QS" r
e____J L] L] L] L L L e
% ¥
-
S CH ® O ® L L T ®
\ L
"L U ° () o U ® o o
—— , . ,/’A\:/
Pinl Urientation Tray Chamfer —
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Tra

Tray Dimensions

y Length
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Fig 59 FERCUESHMER

X- Y- X- Y- Tray Tray

Package
Device Pins | SPQ Dimension Dimension Pitch Pitch | Length | Width

Type

(mm) (mm) (mm) (mm) (mm) (mm)
APM32F051R6T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F051R8T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F051C6T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F051C8T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F051K6T6 LQFP 32 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F051K8T6 LQFP 32 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F051C6U6 QFN 48 2600 7.25 7.25 11.8 12.8 322.6 135.9
APM32F051C8U6 QFN 48 2600 7.25 7.25 11.8 12.8 322.6 135.9
APM32F051K6U6 QFN 32 4900 5.2 5.2 8.7 9.0 322.6 135.9
APM32F051K8U6 QFN 32 4900 5.2 5.2 8.7 9.0 322.6 135.9
APM32F051R6T7 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
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X- Y- X- Y- Tray Tray

Device Package Pins SPQ Dimension Dimension Pitch Pitch Length | Width

Type (mm) (mm) (mm) (mm) (mm) (mm)

APM32F051R8T7 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F051C6T7 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F051C8T7 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F051K6T7 LQFP 32 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F051K8T7 LQFP 32 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F051C6U7 QFN 48 2600 7.25 7.25 11.8 12.8 322.6 135.9
APM32F051C8U7 QFN 48 2600 7.25 7.25 11.8 12.8 322.6 135.9
APM32F051K6U7 QFN 32 4900 52 52 8.7 9.0 322.6 135.9
APM32F051K8U7 QFN 32 4900 52 52 8.7 9.0 322.6 135.9
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9  HHTReEReH
#He 60 W FITHAEMI

AR fETAK
HATE HIT RMU
I e P CMU
AR b A R RCM
B EINT
@A 10 GPIO
S HI 10 AFIO
NG T i 2% WUPT
WAL 35 BUZZER
ST 1A E I 4% IWDT
WG 2% WWDT
SE I 2% TMR
CRC #x1ill %% CRC
YR LG PMU
DMA # il 3% DMA
LEPEIE RIS ADC
S A RTC
AT A AR EMMC
P2 1) 25 Je A Y 4 CAN
12C #z11 12C
HAT A SPI
TR OR 3 UART
TP SB[ B OR A USART
PR A7 11 4% 1 FMC
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10 WAL

Rt 61 SCHRRA =

H# & AEHE
2020.10.22 V1.0. piged
(1) &% HXT-HSECLK
LXT-LSECLK
2021.2.20 V1.1 HIRC-HSICLK
LIRC-LSICLK
(2) MBE 051 IERENE
2021.3.29 V1.2 B “3RHE 45 12C R th (spay HdiE
(1) &% LSECLK Jy b AR IS TR 38 7 A= IR T A M it b
2021.6.4 V1.3 (2) WAl o2 A SRR AL R
(3) Bt JE T K K 5% logo
2021.6.30 V1.4 8 I KA E BRI
2022.4.8 V1.5 BT AN DIFER) B AL
(1) 1B Arm Bt
2022.6.22 V1.6 (2) IR
(3) B0 i 44 FU0
202410 V17 &) 1{%6&%@%&@&%%&%@
(2) 14 flash LRAFIS [RIF1HE S FE 3
2025.6 V1.8 HE I R R AR
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AT BRI SRR AR (LUNTIAR “Hfe™) ST I KA, Bral &5 2 ibs .
FAER AP BB SAEBNE IR, A ORI S IR BB TIBUR o (8 PR i
AOE AR A T, — BAEA = @R (BUFRR “H P B2 AT A N
o P L HE AR SR FRE AN AS T 1 ZERAE FIAR I o

1. BUFFTH

AT 244 F T35 Wil S AR e LRSS (s B 7 iy BRE P B dE IR, R F
A, AR AL B NI AT DA AR B b 207 2O A 0 ) 4 B sl o ) B AT B2 o, 18
BT

KPP FAHA “®7 5 “™” 1) “HRig” 5 “Geehy” FRESETE NG RIR AR,
ARSI b SR K7 i BUIR 55 2 AR 9 L% B T A & 1 7

2. THARFRF AT
B AT TS KA A5 BUR] « FIra U R AL

WA RLRE R 0 B i S AS T T AR AR A R A AT R LR T B W7 BB R
Wz TR

UNRAT WPl ARS8 =J5 107 dh . IR S5 BRR R, AS R A B AU A i
=77 b RS BRI, ARSI AL A BRGNS 5 =5 77 b R 55 BRI P BUR AT AT 20
HIPRAE, B EA R TR 2R =I5 FR P AU AREBURIE,  BRAFRIBEA BT e & & R 5
[LE

3. WA EE T
FHPE T BRI SR I it IS ] SR EDURH 27 i ) e BT R PR 2 A1

UP SRS T B 1) P R i A B, S AR B B LT R B S R R 20
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4. 1

afll3

BT EEE
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AT AH S BHE 28 WE S 6 =5 B A A I 28 = 7 AN LA St E RS AS, (AR T A S B0 HE
Ho 2 BB IEZE VR BRI S 22 S SRR R 22, [RIUEH P R 2 B, Bt A A mT g
ILZ S R TC TR AR AT AT D24 . AT AR BRI T8 S H P EAERES B SR, Tk
TEHTART 72 i PR B T B ARAIE

PP AR B Fa SRR S G A i XA il 1A L FH 3 P A2 AT R A
W, DA RRHE™ Wi 2 T B SRR MERIARIE, sl e W SRR EDR, I R TE )
XA it AT A 2 AU A P P B 2R 1) AR A AR A DA E

P FEAE PR AS T2 F 2 $6 BE AR 7 I, RS 2t i FH O P A i i . Y L T A
77 A T BESZ R AN L AR MR R AR P A A AT O L R D e R A
FIBRE, HP IEREA S 7 AR KRB 8[R8 ORAUERE S B A 5% T BOASHR i 7 i 2/ 8%
FAR G BB 5 0 ORI & AR SRR

6. it
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