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25, B LIFE 96MHz, R AHB SHEEE 4L, &5 R EFEER DMA IS EHERIR
RACIEMZE, NE APB SRIMREL, T RT FEMNIMNGKIERE 1/0, RIETEZRR
HREMERINRE M, TR REECEERAN FPU ZRzE BT, S EESIELIERE
SRR,
MNESA 128K FHRINFFEEH 20K 7 15RY SRAM 774i#28, FTERLSEEE 2 1 12 I8
ADC. 3 M@EF 16 {UEREE. 1 MEREFIEEM 1 MEERRS, REESREMTERN
BEEO: 20 1PCH#O. 24 SPHEO. 149 QSPI#EO. 3 USART #M0. 1 USB2.0FS
0O 1 CAN2.0B #0, USB 5 CAN BIRIBYIRIL T 1%,
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22 BRSEERXR

&1 APM32F103x4x6x8xB/APM32E103xB /= RINAEFIIMEECE
APM32F103xx APM32E103xx
Part Number
T4 | T6 | T8 | TB | C4[C6|C8| CB |R4|R6|R8| RB [ V8| VB CB RB VB
LQFP | LQFP | LQFP | LQFP
Packages QFN36 LQFP48 LQFP 64
100 48 64 100
Flash(Kbytes) 16 | 32|64 (128 |16 (32| 6412816 |32 |64 ] 128 |64 (128 | 128 128 128
SRAM(Kbytes) 6 10(20] 20 | 6 {1020 20 | 4 |10 | 20| 20 | 20| 20 20 20 20
General
2 2 3 3 2 2 3 3 2 2 3 3 3 3 3 3 3
(16-bit)
Advanced
g 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
£ (16-bit)
=
SysTick 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Watchdog 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
RTC 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
SPI 1 1 1 1 1 1 2 2 1 1 2 2 2 2 2 2 2
[ %]
§ QSPI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
g °C tla a2l 222221 2 2 2
c USART 2 2 |2 2 21213 3 21213 3 3 3 3 3 3
§ CAN2.0B 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
USB2.0 FS 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 0 Unit 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
=
n < Channel 10 10110 10 |10 10|10 10 (16|16 | 16| 16 | 16| 16 10 16 16
GPIOs 26 |26126| 26 |37 |37 |37 37 | 51|51 |51] 51|80 80 37 51 80
CPU@Max.
M3@72MHz M3@96MHz
frequency
FPU - %+ FPU 85t
Operating voltage 2.0V~3.6V
| I
H B _E B BEEm

Cortex

Intelligent Processors by ARM®

B POWERE
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5 | B 1%
518 7E X

3

3.1

3.1.1

B

LQFP100 3|fECEE

APM32F103x4x6x8xB/APM32E103VB %% LQFP100

[1 PA14

PE2 1

PE3 2

PE4 |3

PE5 g

PE6 5

VBAT |6
PC13-TAMPER-RTC 17
PC14-0SC32_IN g
PC15-0SC32_OUT [|g
VSS_5 [
VDD_5 [
0SC_IN [
0SC_OUT [
NRST [
PCO ]

PC1 ]

PC2 ]

PC3 [
VSSA [
VREF- [
VREF+ []
VDDA ]
PAO-WKUP ]
PAl1 ]

PA2 ]

100 ) vDD_3

99 ] VSS_3

98 [ PE1

97 [ PEO

96 [ ] PB9

95 — PB8

94 [ BOOTO +

93 [ PB7

92 1 PB6

91 [ PB5

90 [ PB4
89 [ pB3
88 [ PD7
87 [ PD6
86 [ PD5
85 ] PD4
84 [ pD3
83 [ PD2

LQFP100

82 [ pD1

81 [ PDO

80 [ pc12

79 [ PCl11
78 [ PC10
77 [ pA15

49

'y

PA3 [ 26

VSS_4

5[] 27
VvDD_4

] 28
PA4 [ 29
PA5 [] 30
PA6 [ 31
PA7 ] 32
PC4 [ 33

PC5 (]34
PBO [ 35
PBl [ 36
PB2 ] 37
PE7 ] 38
PE8 [] 39
PE9 (] 40
PE10 [ 41
PE11 [} 42
PE12 [ 43
PE13 [ g4
PE14 | 45
PE15 [ 4¢

PB10 | 47

PB11 [ 48

VSS_1 ]

VDD_1

CIs0wm

oo oooog

vDD_2
VsS_2
NC
PA13
PA12
PA11
PA10
PA9
PAS
PCY
Pc8
PC7

PD15
PD14
PD13
PD12
PD11
PD10
PD9

PD8

PB15
PB14
PB13
PB12
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3.1.2

VBAT
PC13-TAMPER-RTC
PC14-0SC32_IN
PC15-0SC32_OUT
PDO OSC_IN

PD1 0SC_OUT
NRST

PCO

J1

PC2

PC3

VSSA

VDDA
PAO-WKUP

PA1

PA2

OO

2 LQFP64 5 |HEEE

o

(=
0O N oOommgma
00 oo O
[ R - W W W W W

[

PB9

[
%
[
>
[

PC12

PC11

APM32F103x4x6x8xB/APM32E103RB %#%! LQFP64

PC10

PA15

PA14

(L el

® 2 1 vpD 3

LQFP64

W o0 NGO VA WNPR

BOR R R R R R
O hH WNRO

3
29 303132

63 62 61 60 59 58 57 56 55 54 53 52 51 50 49

48
47
46
45
44
43
42
41
40
39
38
37
36
35
34

VDD 4 (| &

PAs — N

PA5 | N
PA6 N
PA7 3
pca L R
Pcs | &
PBO [ &
pB1 [ N
PB2 O &

PA3 [ Q
PB10

VSS 4 &

ooy

L ]

PB11
VSS
vDD

w
OO0 n

VDD_2
VSS_2
PA13
PA12

PAl1l
PA10

PA9
PAS8
PC9
PC8
PC7
PC6
PB15
PB14
PB13
PB12
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3.1.3

VBAT
PC13-TAMPER-RTC
PC14-0SC32_IN
PC15-0SC32_OUT

PDO OSC_IN
PD1 OSC_OUT

NRST
VSSA
VDDA
PAO-WKUP
PA1

PA2

ININENIEEN RN NN

3 LQFP48 5|fIfcER

APM32F103x4x6x8xB/APM32E103CB %#%! LQFP48

o0 o
1 = n <
Oy w9 NOINT NN AA
OO <<
S>> aoam0anoaaaa o
(LTI P PO T
48 47 46 45 44 43 42 4140 39 38 37
1 0 36
2 35
3 34
4 33
5 32
6 LQFP48 31
7 30
8 29
9 28
10 27
11 26
12 25
13141516 17 1819 2021 2223 24
Jduddduouououood
234858888807
L - N - W - N - IR =
o a9 Qq
=S

s

guuuuygyguoog

VDD_2
VSS_2
PA13
PA12
PA11
PA10
PA9
PAS
PB15
PB14
PB13
PB12
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3.14 APM32F103 x4x6x8xB %% QFN36

VvDD_3 |
0CS_IN/PDO |

0Ccs_ouT/pPD1[”

NRST

VSSA

VDDA

PAO-WKUP

PAl

PA2[

4 QFN36 5|HEE R

“|pBa

_ |BooTo
~|eB7
_|pB6
_|pBs

31

_|pBa

QFN36

15

n
-
<
[

23

20 ¢

19 (.
18

N
<
a

PAS|
PA6|

PBO|

PBL[
PB2[

vss_1f
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3.2 5| B AR
&2 APM32F103x4x6x8xB/APM32E103xB 3 |BIE X
S|k FIhaEe) a] &M S FIThaEE
5| BB R o $
0 < S © (@) N
5 Lo — ] = (BHiR)
ol I z IS FThEE BEXINREE
ol o | o &
- - |
PE2 - - 1 - I/O FT PE2 TRACECK -
PE3 - 2 - I/O FT PE3 TRACEDO -
PE4 - - 3 - I/O FT PE4 TRACED1 -
PE5 - - 4 - I/O FT PE5 TRACED2 -
PE6 - - 5 - I/O FT PE6 TRACED3 -
Vear 1 1 6 - S - Vear - -
PC13-
2 2 7 - 1/O - PC13® TAMPER-RTC -
TAMPER-RTC®
PC14-
3 3 8 - I/O - PC14® 0SC32_IN -
0SC32_INW
PC15-
4 4 9 - I/O - PC15® 0SC32_0UT -
0SC32_0ouT®
Vss_5 - - 10| - S - Ves_5 - -
Vo5 - - 11| - S - Voo 5 - -
OSC_IN 5 5 12| 2 | - OSC_IN - PDO"
0SC_ou
0SC_OuT 6 6 | 13| 3 0 - T - PD1
NRST 7 7 | 14| 4 1/O - NRST - -
PCO - 8 | 15| - 1/O - PCO ADC12_IN10 -
PC1 - 9 | 16 | - 1/O - PC1 ADC12_IN11 -
PC2 - 10| 17 | - 1/O - PC2 ADC12_IN12 -
PC3 - |11 ] 18 | - 1/O - PC3 ADC12_IN13 -
Vssa 8 12 {19 | 5 S - Vsoa - -
Vieer - - 20 b S b Vier - -
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Viers - - 21 - S - Veert - -
WKUP/
USART2_CTS®/
PAO-WKUP 10 | 14 | 23 | 7 1/O - PAO -
ADC12_INO/
TIM2_CH1_ETR®
USART2_RTS®/
PAl 11 | 15| 24 | 8 1/O - PA1 ADC12_IN1/ -
TIM2_CH2©
USART2_TX®)/
PA2 12 | 16 | 25 | 9 1/O - PA2 ADC12_IN2/ -
TIM2_CH3®
USART2_RX®)/
PA3 13 | 17 | 26 | 10 1/O - PA3 ADC12_IN3/ -
TIM2_CH4©
Vi 4 - |18 21| - S - Ves_4 - -
V[)D_4 - 19 28 - S - VDD_4 _ _
SPI1_NSS®©)/
PA4 14 | 20 | 29 | 11 1/O - PA4 USART2_CK®/ -
ADC12_IN4
SPI1_SCK®/
PAS 15 | 21 | 30 | 12 1/O - PA5 -
ADC12_IN5
PA6 16 | 22 | 31 | 13 1/O PA6 TIM1_BKIN
PA7 17 | 23 | 32 | 14 1/O PA7 TIM1_CH1IN
PC4 - | 24| 33| - 1/O - PC4 ADC12_IN14 -
PC5 - |25 | 34| - 1/O - PC5 ADC12_IN15 -
ADC12_IN8/
PBO 18 | 26 | 35 | 15 1/O - PBO TIM1_CH2N
TIM3_CH3®
ADC12_IN9/
PB1 19 | 27 | 36 | 16 1/O - PB1 TIM1_CH3N
TIM3_CH4®
PB2/BO
PB2 20 | 28 | 37 | 17 1/O FT - -
OT1
PE7 - - | 38| - 1/O FT PE7 - TIM1_ETR
PES - - | 39| - 1/O FT PE8 - TIM1_CHIN
PE9 - - | 40 | - 1/O FT PE9 - TIM1_CH1
PE10 - - | 41| - 1/O FT PE10 - TIM1_CH2N
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PE11 - a2 - /0 FT PE11 - TIM1_CH2
PE12 - - 43 - /0 FT PE12 - TIM1_CH3N
PE13 - - | aa | - /0 FT PE13 - TIM1_CH3
PE14 - - |45 - /0 FT PE14 - TIM1_CH4
PE15 - - 46| - /0 FT PE15 - TIM1_BKIN
12C2_SCL/
12C4_SCL/
PB10 21 | 29 | 47 | - /0 FT PB10 TIM2_CH3
USART3_TX(®/
QSPI_CLK
12C2_SDA/
PB11 22 |30 | 48 | - /0 FT PB11 1C4_SDA/ TIM2_CH4
USART3_RX(®
Ve 1 23 | 31 | 49 | 18 S - Ve 1 - -
Vpp_1 24 | 32 | 50 | 19 S - Vpp_1 - -
SPI2_NSS/
12C2_SMBAI/
PB12 25 | 33 | 51 | - /0 FT PB12
USART3_CK®/
TIM1_BKIN®
SPI2_SCK/
USART3_CTS®/
PB13 26 | 34 | 52| - /0 FT PB13
TIM1_CHIN®/
QSPI_IO0
SPI2_MISO/
USART3_RTS®/
PB14 27 | 35 | 53 | - /0 FT PB14
TIM1_CH2N™/
QSPI_IO1
SPI2_MOSI/
PB15 28 | 36 | 54 | - /0 FT PB15 TIM1_CH3N®/ -
QSPI_I02
PD8 - - |55 - /0 FT PD8 QSPI_IO3 USART3_TX
PD9 - - |56 | - /0 FT PD9 - USART3_RX
PD10 - - |57 - /0 FT PD10 - USART3_CK
PD11 -] - |58 - /0 FT PD11 - USART3_CTS
TIM4_CH1/
PD12 - - |59 - /0 FT PD12 QSPI_SS_N
USART3_RTS
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PD13 - - | 60 | - 1/O FT PD13 - TIM4_CH2
PD14 - - | 61| - 1/O FT PD14 - TIM4_CH3
PD15 - - | 62| - 1/O FT PD15 - TIM4_CH4
PC6 - | 37|63 | - 1/O FT PC6 - TIM3_CH1
PC7 - | 38| 64| - 1/O FT PC7 - TIM3_CH2
PC8 - | 39|65 | - 1/O FT PC8 - TIM3_CH3
PC9 - |40 | 66 | - 1/O FT PC9 - TIM3_CH4
USART1_CK/
PA8 29 | 41 | 67 | 20 1/O FT PAS TIM1_CH1®©)/ -
MCO
USART1_TX® /
PA9 30 | 42 | 68 | 21 1/O FT PA9 -
TIM1_CH2®
USART1_RX©/
PA10 31 | 43 | 69 | 22 1/O FT PA10 -
TIM1_CH3®
USART1_CTS/
USBDM/
PAll 32 | 44| 70 | 23 1/O FT PA11 -
USB2DM/ CAN_RX©/
TIM1_CH4®
USART1_RTS/
USBDP
PA12 33 | 45 | 71 | 24 1/O FT PA12 USB2DP/ -
CAN_TX®)/
TIM1_ETR®
JTMS/
PA13 34 | 46 | 72 | 25 1/O FT - PA13
SWDIO
K& - - | 73| - - - - RIERE -
Vss_2 35 | 47 | 74 | 26 S Ves_2 - -
Vpp_2 36 | 48 | 75 | 27 S Vpo_2 - -
JTCK/
PAl4 37 | 49 | 76 | 28 1/O FT - PA14
SWCLK
TIM2_CH1_ET
R/
PA15 38 | 50 | 77 | 29 1/O FT JTDI -
PA15/
SPI1_NSS
PC10 - | 51| 78| - 1/O FT PC10 - USART3_TX
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PC11 |52 )79 - 1/0 FT PC11 ; USART3_RX
PC12 - | 53|80 | - 1/0 FT PC12 ; USART3_CK
PDO Sl - 81| 2 /0 FT PDO ; CAN_RX
PD1 Sl - 82| 3 /0 FT PD1 ; CAN_TX
PD2 - | 54|83 | - 1/0 FT PD2 TIM3_ETR ;
PD3 Sl - | sa| - 1/0 FT PD3 ; USART2_CTS
PD4 -l - 85| - 1/0 FT PD4 ; USART2_RTS
PD5 -l - 86| - 1/0 FT PD5 ; USART2_TX
PD6 - et | - 1/0 FT PD6 ; USART2_RX
PD7 S| - 88| - 1/0 FT PD7 ; USART2_CK
PB3/
TRACESWO
PB3 39|55 |8 |30 10 FT JTDO TIM2_CH2/
SPI1_SCK
PB4/
PB4 40 | 56 | 90 | 31 | 1/0 FT NJTRST ; TIM3_CH1/
SPI1_MISO
TIM3_CH2/
PB5 41|57 |91 |32 10 ; PB5 2C1_SMBAI
SPI1_MOSI
[2C1_SCL®/
PB6 4258|9233 10 FT PB6 2C3_SCL/ USART1_TX
TIM4_CH1™
2C1_SDA®/
PB7 43 |59 | 93|34 | 10 FT PB7 2C3_SDA/ USART1_RX
TIM4_CH2©
BOOTO 44 | 60 | 94 | 35 - BOOTO ; ;
2C1_SCL/
PBS 45 | 61 | 95 | - 1/0 FT PBS TIM4_CH3® (2C3_SCL/
CAN_RX
2C1_SDA
PB9 46 | 62 | 96 | - 1/0 FT PBY TIM4_CH4® (2C3_SDA) /
CAN_TX
PEO - ot | - 1/0 FT PEO TIM4_ETR ;
PE1 Sl - e8| - 1/0 FT PE1 ; ;
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APEXMIC
Ves_3 47 | 63 | 99 | 36 Ve 3 -
10
Vio_3 48 | 64| |1 Voo_3 -

11= %N, O= fitti, S= BJR, Hiz= =k

2.FT: BRBSV

A UAEANIIREFREENRSTE. WTFEARIMIMIERNES, BWARBAR/IESHIIEERR,
fisn, EAESRE 14 SPIH 2 4 USART BF, 182 SPI1 A USART1 & USART2 (Bll&K2 ),

4.PC13, PC14 1 PC15 5|fililid BRIRFF X1 TH R, TX N EBIRA X REEBRUE PRI EBR(3MA). Eit
X=A5|HERES B A LU TIRS: ER—EBRE—5IMEEERRIL, ERRHMNRETE
£ 2MHz BT, mARENAE A 30pF, HEREEMERBRIR(GNIEE) LED).

5.5 HEEMXIFE R LB T EIRERES T, ZEEMEEN, XLESIMNRSHEDXKIAFTFRT
#l (FEBFIWEEMUARRMENL) . XTWEES 10 ONERKEE, BSE (BEFM) Bt
FH1PXIFF BKP FE2SMBEXET,

6.1tR S AThEERI R ERE SIH M5 B L (R MNFHENSHILS M), #HRERIESE (BEFH)
HEAIhEE 1/0 ETMERKIEEET,

7.QFN36 A5 |HI 2 F03(R0 3. LQFP48 A1 LQFP64 $HEEMISIHI 5 F3IR 6, S A ENEBIARE R
OSC_IN #1 OSC_OUT Thiehil. B AEFMEE XM N515079 PDO #1 PD1 ThiE. {BX+F LQFP100
%, BT PDO 1 PD1 AEIEMIHEES M, RLEEBRREHITEMRIZE. BEZHMEEIESE (B
EFM) NWERATE /0 ETNMIEARNIEESET. EmEi&ELT, PDO# PD1 REEAECE 7 50MHz faithii&
o
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3.3

RYEE

5 APM32F103x4x6x8xB/APM32E103xB £ 5| RFANEE

TRACECLK |
TRACED[0:3
race/ trig P
= ° Controller l— Vop=2 to3.6v
NJTRSTC::D SW/ ITAG VOLT.REG. v
JTDI — 3.3VTO 1.8V 8
JTCK/SWCLK Cortex™-M 3 CPU 3
JTMS/ SWDIO 8 | Frash 128kB @ VDD
JTDO % % 64 bit
as AF| Fmax: 96 MHz h‘lm* = €
SRAM
NVIC  Sustem. — 20KB @ VDD
A [
GP DMA PCLK1<—]| XTAL OSC [ osc_in
7 channels [ > 2| pcLK2<€— PLL&CLOCK | 4-16MHz Losc_out
= HCLK€— MANAGT -
[y K—=)8 rax
G W/0130) =g K| [
as AF @ VDDA 8| [Rcaokn: | > IWDG
SUPPLY w —@vbDA  — Stand by
NRST-I SUPERVISION g Ki=>{  interface E Var
ot Coovmon |1
T XTAL 32 KHz [ osc32_in
PVD > Int AHB2 | oscaz2_our
APB2 APB RTC Backup -
prven _ AWU reg TAMPER- RTC
80AF C:> WAKEUP <:> Backup interface |~
Pal15:0 =
< oz K> 4 Chammels
petisiokDomos ity
pei1s:0KE apioc | K— L vz K> 4 channels
PO15:0KH Ghiop K SR> Tma kS 4 channels
PE[15:0 ~ 3l RX/TX/CTS/RTS/CK/
4 Channels ]¢ E T'< :> SmartCard as AF
3 compl. Channels ¢ 4—} a g H_ RX/TX/CTS/RTS/CK/
ETR Tm ® - USART3 :> SmartCard as AF
and BKIN = -
n =4}
MOSI/ MISO/SCK/ ] x a MOSI/MISO/SCK/
NSS as AF S SPI1 | £ < ~> NSS as AF
'8
P—— & <—> 12c1/12¢€3 > SCL/SDA/SMBA as AF
RX/TX/CTS/RTS/CK [ usarri K——>1&
smartCard as AF - <1 USART. < <> 12C2/12C4 =>  SCL/SDA as AF
@ VDDA <—>__ bxean |
—_— 55| USBDP /CAN_TX
16AF 12 bit ADC1 || IF <> USB2.0FS USBDM/ CAN_RX
VRer+ D (USB2)2.0FS
Vs, 12 bit ADC2 || IF
<—>__sRAM5128 |
[romp somor)!
1. APM32F103x8xBx4x6 %% AHB HS&E APB RS M= A 72MHz, APM32E103x8xBx4x6 RFIER

SHME 7Y 96MHz;

2. APM32F103x8xBx4x6 Z5IH{EER APB Bl ER =4 36MHz, APM32E103x8xBx4x6 R FIRI{EER
APB BY$PMEREIAE A 48MHZ,
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3.4 RE S

6 APM32F103x4x6x8xB/APM32E103xB Z 5By

FLITFCLK
to flash programming interface

A 4

use 48 MHz ,  USBCLK
8 MHz Prescaler " to USB interface
HSI RC " 1/1.5/2
FPU
/2 Prescaler
1/2
96 MHz max HCLK
PLLSRC PLLMUL SW to AHB bus, core,
| Clock- memory and DMA
.. x16 AHB
HSI SYSCLK
x2,x3,%4) Prescaler 1 /8 »  to Cortex System timer
PLLCLK —3] Enable(3bits) v
PLL HSE /1,2..512
» FCLK Cortex
Free running clock
II CSS ll ¢
APB1

48 MHz max
Prescaler PCLK1
PLLXTPRE /1,2,4,8,16 to APB1
0sc_ou Peripheral Clock Peripherals
4-16MHz Enable(13bits)
0SC_IN HSE OSC
TIM2,3,4 to TIM2,3

'If(APBl prescaler=1) x1 and 4
else x2 TIMXCLK
0SC32_0UT ToRTC

W

Peripheral Clock
LSE OSC

32.768KHz LSE > Enable (3bits)
0SC32_IN ’ RTCCLK
- APB2 96 MHz max P
CLK2
*— Prescaler
RTCseqLol /1,2,4,8,16 to APB2
LSI RC LSI to independent watchdog(IWDG)

Peripheral Clock peripherals
A0KHz IWDGCLK Enable(11bits)

Main
Clock Output

TIM1 timer

PLLCLK

If(APB2 prescaler=1) x1 toTIM1
mco [ L HsI else x2 TIM 1CLK
I HSE Peripheral Clock
SYSCLK ADC Enable (1bits)

to ADC
mco Prescaler ad >

/2,4,6,8 ADCCLK

Legend :

HSE = high-speed external clock signal
HSI = high-speed internal clock signal
LSE = low - speed external clock signal
LSl = low-speed internal clock signal

%

1. APM32F103x8xBx4x6 £%5!#y AHB 151X APB MIER= M= /3 T2MHz, APM32E103x8xBx4x6 R 5=
SR 96MHz;

2. APM32F103x8xBx4x6 & FIHIEIER APB BYFHHY RS IME S 36MHz, APM32E103x8xBx4x6 R 5!HIIEE
APB BY B EREIME S 48MHz,
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3.5

ok BRS

7 APM32F103x4x6x8xB/APM32E103xB & 5|tk B &

OXFFFF FFFF

7

0xE010 0000

0XE000 0000

6

0xCO000 0000

0XA000 0000

4

0x8000 0000

0x6000 0000

0x4000 0000

0x2000 0000

0

0x0000 0000

ARM® Cortex®-M3
Internal
Peripherals
Ox1FFF FFFF
Ox1FFF F8OF
Ox1FFF F800
Ox1FFF FO0O
Peripherals
SRAM 0x0801 FFFF
0x0800 0000

0x0000 0000

reserved

Option Bytes

System memory

reserved

Flash memory

Aliased to Flash or
system memory
depending on BOOT
pins

I:l Reserved

APB memory space
OXFFFF FFFF
0x4002 43FF|—reserved
0x4002 400 FPU .
0x4002 340 reserve
0x4002 300 CRC
0x4002 240 reserved
0x4002 2000|_F1ash Interface
d
0x4002 140 ’es:éze
0x4002 100
0x4002 040 reserved
0x4002 000! DMAd
0001 30—
Ox400% 380 reserved
0x4001 340 o
0x4001 300
0x4001 2C0 Ig\g
0x4001 280 A
0x4001 240 ]
0x4001 1CO re:ertv:
0x4001 180 Port -
0x4001 140 or
0x4001 100 :or:;:
0x4001 0CO Pz:tA
0x4001 080
0x4001 040 AE\:;T(;
Oxaoon o0 reserved
0x4000 740 =
0x4000 700 o
0x4000 60 reserved
0x4000 680
bxCAN
0x4000 6400spzreq 512 byte
USB/CAN SRAM
gzzggg ggg USB/USB2 Registers
2 2
0x4000 5800 '2C2 I2C4 }
0x4000 540 1°C1/1°C3
0x4000 4C0 reserved
0x4000 480 USART3
0x4000 440! USART2
0x4000 3CO reserved
0x4000 380 SPI2
0x4000 340 reserved
0x4000 3000 VIV\AVI\?I;SG
0x4000 2C0 e
0x4009 289 reserved
0x4000 0CO
0x4000 080 TiM4
0x4000 040 TIM3
0x4000 000! TIM2
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4

4.1

4.2

43

4.3.1

4.3.2

‘ £7APEXMIC

BEFR IR
ARM’Cortex’-M3 RN#%
A E ARM®Cortex®-M3 R#%Z, T{ESAEA 96MHz, FEB TR ARM TRk,

APM32F103x4x6x8xB/APM32E103xB RAYIRLKIEE, GNE 5 Fimro

Fhtes
WESENFEER, B 128 Kbytes, AT FHIZFMIE.

WEMSEIER, B 20 Kbytes, TALLTT, ¥F(16 {1)HLF(32 )5
FRREE

e

® Vpp=2.0~3.6V: Voo ¥4 10 O, 55 Voo ZEBEEESR A BRME,

® V. ,=2.4~3.6V: 5 Voo #8iE, 59 ADC. EfIIER, RC K572 PLL FURRIAER S BB, fF
F3 ADC BY, Vooa RIS/NF 2.4Ve Vopu M Vssa BFDFIELZER Voo F Vsso

® Vpa=1.8V~3.6V, HXiF Voo BY, BIHEBERIRIIRSS, 79 RTC. FMEB 32KHz #R5%28#0
[E&EFaR MR,

FER XTUEEEERS IHAFAEE2NE 11

FE A ESS

B BEEESS AT MCU B TIFREIV, M bIngE, B =MIFEL:

o FiEH(MR): MIERIMFEERIEM 1.8V BIR(WZ. WTE. IMR);

o (EINERTV(LPR): LURIHEEEIUIRME 1.8V BIR, LUREE 178570 SRAM MIARE;

o XETEXATF CPUMNMES: AESEILESE, BT SARBRMNENXIRI, F1758
1 SRAM B2 EK;

AESTEEMEBRALTIERS, EHFIRATXFLTSERL,
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‘ £7APEXMIC

433 ftEniEEs

P amAERER T LEBE (I (POR)/#EEBE((PDR) B, = Vpp AENRERRIE Veorpor BT, F

FKEBTIE;, H Vo RTIRENRIE Veorpor Y, RAZRFEMRS, THRERIMNIEMUSE

B0 Veorpor WA TIIEEE £ A ER BT,

,T‘_z

@ PVD 558 Vio/Vops BBEFHRESNRYEBIEESIEE Ve MELIR, 3 VpBTEHETIR

EMEE Ve B, ZEHMEEDE, PEHAEEFBELHESERIEMITHSEAR

2185, PVD R ERIEFFR. XT Ve WATBESEEREESEIL,

434 RTHFEER

X MRIFEEL, FTUTERII#E. 2RI BN ZSMIREES 2 Bl A B R AT,

MEERIRTN . ERERRIRIUT, RE CPU RLE, FrEIMEATIIERS, HEAZEAET
7/ S5 4 B IERER CPU,

EHURTL: EFREF SRAM FEHRBARERNERT, FHURIATLUARIRKBIAEEE
HiE EEIUEIVT, WEP 1.8V AR {S1E, HSE. HSI. PLL BY$hxE], AE=s4
FEBERLFRHHFERTL, FYURILA LUEHER—MEEERL EXTI BYFBT. H4mEE,
EXTI SR LAZ 16 M9MEE 1/0 Oz—. PVD RY%itH. RTC [#$H% USB MIREE(E S,
RN EETURIV T I LUARIRRAYEBRERFE, REPRBEIRAESHKA, AR
&8 1.8V Epo RV BT, HSE. HSI. PLL BY$hXE]; #ARIERS, SRAM f1FE
BHABRIEER, BEEFFRNABTNARE, FIBRMNATRE.

MFHURTVR BAYSMA 2 NRST ERYSMIBENIES . IWDG £1i. WKUP 5|1 LR —DEF

17858 RTC BYREEIEY,

A EHANENHAENIRIES, RTC. IWDG AN ABIHASELLE; QSPI BYRETREE

MR TN,
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4.4

4.5

4.6

‘ # APEXMIC
B STh

A Bnh IR RS 8MHz B RC #R%BENEIABR T, FEERTLUEFEIMNBRB KA EIEH
4~16MHz Bt%p; HiMEISMRESRRMET, ERWEE, RSBt EIRE RC R
Hes, SNRMERET FBT, WA LU EIAER A BT,

ZI M sNgs A FECE AHB. =R APB(APB2)FNEIR APB(APB1)AYSHi=E, AHB Fl=iR APB
M=M= 96MHz, KR APB HIBT$H79 48MHz,

APM32F103x4x6x8xB/APM32E103xB HYET i & EE 6,

RTC Mfa& &

RTC BE—HELIE1TINIHEE, B SNHRMANTIRE, TEB Rt
BTINRE. & RYBTERRAT LUEIEIMER 32.768KHz FSRAIRT728. AER 40KHZ iR RC 572385
SMEREERETEREE 128 HMAVET EH, MFMERARKRIRE, A LUETRE— 512Hz K955
X4 RTC BUBSE#ITRUE, RTC BBE— 32 (URIEI4miZiTH#Es, ERLLRFFEIU#HITK
B ElRYNE, B— 20 RIS $Hes A FETEET, BUARR T 32.768KHz B, &
Rt —1 1 KA E &,

[EE&EFEEN 10 D 16 (INFFE LT, BTE Voo XA, RF 20 NFTHIA A N AR,
RTC Mg EHFaBd — M FFRMHE, 1E Voo BRESRFTRIER Vop B, TNERE Veur 51
itH, RTC MEEFEFHFAIBRARNEREMFEN; IMFIIRULEERN, WAIRE
1o

BHIERI

E/EEhEY, BE B ISR =M B IR P —M:
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‘ # APEXMIC
* MARPNFEFiESREE

® MNRLEFMEIREE

® MMRER SRAM B¢

BEMEIZR (Boot loaden) R T R4tz fEad, AJLUET USARTL MIAEFEHITHRIE,

4.7 CRC(BHFERIE)IHHH T
CRC(BARSERR) HEBTER— T EENSRRLER, M— 32 (MEETR £ —1
CRC 15,

CRC HERTAI LA T LMt B RGNER , FHSEEEMAE MR I~ ERNE R X,

48 WwEMNEENPEEHZE(NVIC)

o HEAME 16 NEIRIZMIMSTA, FETtREMER] R P ENEE, EMERINVIC KT
RAEIR BRI 2h 12,

HhEREY, chifEE A\ Ot B AR

FVFRETRY R EARAIE,

LRI R AR S ST R HR B

ST BR R IIRE

B RFHIEFNS.

MR BEhikE, TREFIMEL T Ho

ZAER L/ NI R BTREIRFR 4 ROERY BT E IR THRE,

4.9  SMEBBT /SR HIZF(EXTI)

SMERFRlT/ AT EIERE 19 N ES M/ PENERALIGNESAEM. S PERER R LRIzt

BB ERMA F4 (L as FEASRNAN), FARBMmER; E—MEESERERE
FRETIERAVIRTE. %15 80 M@ 1/0 Q&SR 16 MIMEHBZ, EXTI 8] LU B EEE

INFAER APB2 RIS HREI A,

410 FLEEHHEIG(FPU)

FmABMRIIM FPU FREEMERTT, XFF IEEET54 fifE, XIBRBEFRIEHE,
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‘ £7APEXMIC

411 DMA
FmEAE 7 RiEBR DMA, ALIBIEFEISEFMESS. IRR R FESSMFESI IR SRR
%o
FNMBEEHEEERMYE DMAIBRIZEE, FRMAKE. Rt BARHEER AT LUB T R4 2 5k
"B,
DMA T35 Rl89 =SNG SPI. 12C. USART. TEBTEE TIMx #1 ADC,
4.12 AN E ERNENE 1
FREE 1 N ERITHI T ES(TIML). 3 MNERER 28 (TIM2/3/4) U 1 NMEILE B ER 28,
1 MNBEOBI TAER I 1 MRS B E 28,
TR T S E R 28018 A € N 2SI THEE
X3 ERRIEELR
EHE | HRBOBE HERER AR BWOMARK | FAEDMAIER | B/ HEEE | BExd
‘ 1~65536 gl
TIM1 16 fi mE, MF, @mE/T —_— EI 4 B
TIM2 N
TIM3 61 | EL, B, aeE | o < ALY 4 ot
SR EEEy !
TIM4
4.12.1 BSEEHITENEE(TIML)

SRIEFIENE(TIM) BT UK ERE S R 6 MEER =/ PWM &K 428, EREHIEXEN

AYE#h PWM i, 1EFT AR S Al SR AVIR A E AT 88, TNz AY@E R U T

® AR

o EHtkiR

® T4 PWM(IASGHH LITTFE)
o kL

BN 16 {ItNEE RN, ES TIMx ENZEEBFHEBERILIAE EBE X 16 {iI PWM & 42507,

EAB2EHIBEZ(0~100%).

www.apexmic.cn 27




‘ £7APEXMIC

FIRERINT, TEREER LIBORES, [FBY PWM Ritha 22, MITOHIT X Lokt PR fl B9 FF
Ko
REZIMEMSIERN TIM EREERE, ASREEHEMAER, FitSREHIE S LUBSER

ZRHHEINEES TIM ER S DEIRIE, RIERT HFHHERINEE,

4.12.2 EHER28(TIM2/3/4)
BB 3N REPEITHAMNEEES(TIM2, TIM3 # TIM4), S1NERZSEE— 16 Il
B EhANER I AT AR, — 1 16 MIAOTRSSRERH 4 MR BEE, SN EEHAHETR
NFZE, LR, PWM REBOPER I,
EA TR R RS IAE S SRS R S HEITIE, REASREMEEIIER. 1
W T, RS RS, E— T EEN AT PWM i, S NS5
I8 DMA BRI

XEER IS LIRS RISENIES, B 1 E 3 MERERSESNERFRL.

4.12.3 M7 EI1H(IWDG)
BIETHREF— 12 MHERITRERN— 8 (NHNME, TH— 1 rERRIIA
40KHz B RC #R5% 88121050, R RC IRS% 8RS F E 08, FILEELEIT FENME
MiEX, ERLUWUREI N, ANELERTERNEMENRSE, BWAMMEN—BEEN
8RN BIEFRUBNEE, BENFTIURERERGERBEEEHE 1. THNE

:_Et-F: -I-*&%%_J L/(%&// —I:lo
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‘ £7APEXMIC

4.12.4 HOEIIH(WWDG)
BOBHRE— 7 ORETRE, TEBMEMET, HTURLYRE TRATE
RERNTNEMUENRS, CHENGHIED, B5RIMEHITEE; HRTERT, 1

%gﬂ LX?&/;J:\,no

4.12.5 ZRHKESEIER2F(SysTick Timer)
XNENRET B TEERERS, WAl Hm—MOERERITEEZ, BEE TR

24 BRI ARES

B EhE BT

L HRER I 0 BYRERE 4 — BT BRIR R Shr e
IR BT R

413 BEfEEO

4.13.1 PCER%&
WE 2 12C BN, WILAEFLIBAFMER, EREMREER, 12C#EO%E
78] 10 R34k, 7 AL MENET TR MBHE S b, 12C1/ 12C2 B T B CRC R4 28/

#8. EAIRTLAER DMA #1FH X 4F SMBus 54k 2.0 kR / PMBus 24,

4.13.2 BHRY /7D AR (USART)
R 3 1~ USART @f5#2 0, BB CTS M RTSESEHE, A I1S07816 BEEF, <¥F
IrDA SIR ENDEC #4455 , FHRA LIN £/ MAEZ0. USART1 2@ ZIEEATIA 4.5Mbit/s,

HEREMONBEEEANA 2.25Mbit/s. FiE USART £ O#RF] LIfER DMA #1%,
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4.13.3

4.13.4

4.13.5

4.13.6

4.13.7

BiTIMZIEO(SPI)
PR 2 4N SPIHEO, AFGH SIMRNEELLE/£NINRITARER. AITEETERTIM
R T,BEREN 8 (15 16 (L. EMKEHRN T, W THE N THHEISHERX 18 Mbit/so

FRAE R SPI 2 O# ] LAEFA DMA #21F,

% SPI Z2H28(QSPI)
FmRE 11 QSPI TABEHKO, rTLUEE R, WL SPI RIVERINS flash,

8 i, 16 {iu# 32 {iifinl, AERE 8 bytes BI&IX FIFO # 8 bytes BYiEUR FIFO,

225 XM 4% (CAN)
AR 14> CAN B4E0, RE 2.0AF 2.0B(EXh) M, BEERXRZEALE IMbit/s,
ERLURRANAE 11 URIRFTEIAR AN, WA LURIRMAIX 29 (IARRATRT Bm. B8 3

NRIXEBFER] 2 NMEU FIFO, 34k 14 NEIIEATIRYIER 280

WA BITEE(USB)
FamAER 14 USB # M, 3285 USB2.0 2R, inmr]BEMAEE, BB/ 1REETIEE.

USB % ARV 48MHz B3I SR PLL B4 (B HIRAHIZ— HSE &R 28).

USB 5 CAN ZORIE B {ER

USB 5 CAN REIFR{ERER, EE:

® 7f USB RyE it {RTE 0x100 45 0x00000001,
® PA117#0PA12 5|f#4e USB A3, CAN ERETESIMH.
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4.14

4.15

4.16

‘ # APEXMIC
EABRANEHEO(GPIO)

PR EA 80 4 GPIO 3IB, S 3IMETUARAREMAA. ML (RRTRNE
FATHEE. S%R GPIO 3|MMB ST SIS MG, BT EEEIEANIIEENRO, i
69 GPIO 3| HIEE A A BRFHEIEEN.

EBENBERT, 1/0 3IMMETIAET MBS — MEEHIBENE, UBRBEIMIBA I/0

FfFas. 17X APB2 LRV 1/0 BIF]A 18MHz MERAEEE

ADC(HE /B i%iRdR)
FERPER 2 D 12 (IR, §1 ADC ZIHRS 16 MIMNBEE, PTUIIER
SRR, EUEERT, SHBTEEEN AR LN,

ADC [ _ERYHEthZiThREBIHE

o [EIFHIREINRTF
o T XHIFRMEIREF
® HRREHE

ADC BJLAfEF3 DMA 1%,

BINE R REEN—K, SREMAEDNEE, SRENNESEBHM
ERNRER, KrEhi.

FHE FE R B 88 (TIMX) M S Rz Hl E Y 88 (TIM1) = E RS M RT LA RN BRZREX R ADC B9 % ,
R FRREFFRE(E AD iR 5RBRIS

m L %R

BEGRECE—NMEEELMTUNBE, BIRTEE 2V < Vpp, <3.6V ZiEl, REERSE

TERBERIEREE] ADC12_IN16 R NEE £, BT RERENEHERIBFHRE,
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4.17

5

51

5.1.1

5.1.2

5.1.3

‘ # APEXMIC
A0 (SWJ-DP)

= 21817 E O (SW-DP)F1 JTAG(JTAG-DP)E#Z O M A o

JTAG #0079 AHB A a]is et 5 $H5E JTAG 0, SW-DP 079 AHB 1E3RIR{H 2 £ (2K
fE+ET )i o

SW-DP #2087 2 N5 BIF] JTAG #0089 5 M5 IHIPRER 2 5 IR E A,

BRI

AR SR

PRIELIAE, FiEBESHEU Vs hER,

mAENR/IME

PRAFFFAIRER, AL @IS 100%™~ mEMERE T,=25°C THITHU, e
IMEMBRAERERANIMFEEE. HEBENMNHRREA IR,
ESNERTHRERPRBENBI SRS ITGE. RITRIUN/S I ZHEENSE, Fa7E
Frrg b TN, EREHGNEME, R BENRARERBIFSNLE, AT
BHEB IR = SRR E D (TR £3 5 )35,

RME

PRIEFFRISER, BARIEURRET Ta=25°C M Vpp=3.3V(2V < Vpp < 3.3V BESEH]), XL
EATIRITES.

BRI gh &

PRAF4SRIIRAR, HEEZANATIRITESMAZ NI,
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5.1.4 fHAFEHA

8 MESIMSHEIHIARSM

—e] APM32F103XXPIN

C=50 PF ======

A EBEA

9 SIfMENBENESZE

H:‘ APM32F103XXPIN

B: SIRNREE

10 BRBEHENERZR

| DD_VBAT

AFM32F103XXPIN

C: BFHFENE (Iop+Vrer)

wWww.apexmic.cn
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‘ £7APEXMIC

5.2 %63 i KEIRE (H
MOTESR{E S I RR AT B E I MR AT B A I thed M e S AT E, o
SEWMBHKAMIIRT, XERSAHEASNSAEE, HFEFETLRATRE

MZIEEMIETTER. S KPLFEERRERG TR MmMES R SREE.

521 &EATEBERE:

®4  BRARTEBERIE

fs 3% R/ME RAME | $
Voo - Vss HMER M EBEBIE (LA Vppu F Vo) 0.3 4.0
v, £ 5V BB | LA B ED V¢-0.3 5.5 %
EHEHES IR EMRmNEED Ves-0.3 Vpp + 0.3
| AVpiox | ARMEEBS|Z B BEE 50 v
| VssuVss | RREME | 2 B EBEE 50

1. FREBIEIR(Voo, Voou) MIHE(Vss, Vssa) 3 | BIATUALERR B SMB A VP EER B B EIR £

2. MRV RBIBAM, lyyen FRBIEHRIR, RV, BTBAME, KILEINBIRE] |y pn R
Hﬁgﬁ*fgo % VIN> VDD ETJ‘, ﬁ—/l\ﬂflﬁlii)\EEﬁ; % V|N<V55 ETJ’ ﬁ—/l\liﬁii)\%ﬁo

5.2.2 A ENRE B AR

®S ERABERREHE

®/S R mAfE BAfir
lvop 2258 Vpp/Vopa BBIRLEHY R BB (ERZ B8 37%) 150
lyss i Vs IR R S BB (R H BB ) @ 150
lo 5 1/0 FITH5 | B _EAYERR 25
= 1/O FNIEHI5 M) L ASHIER R -25 mA
Ingemy > @ NRST 3 |BIETENEERR +5
HSE By OSC_IN 3|B##0 LSE 89 OSC_IN 5|BIEENEBTR +5
Hth5IRIEENBRY +5
e FRA 1/0 M¥=H5 B L8 BoE N R +25

1. FRERYERIR(Von, Vooa)FOHE(Vss, Vssa)5IHIATIALER I SMBAIFERERHBER L,

2. MNRVNFBIRAE, INPNASBIERNRR, N8R VNBERAE, HRTEIMBRE] Iniein R
THESAE, L Vin>Voo by, B—PNERENER; HVinVssB, B—MRESENER,

3. RIEGENBERESTH ADC RIIRINIEEE,

4. 514 1/0 ORBEENEREY, Zinein R AEAERFENERS & EFENBRAEIELXTEZ F,
XLEERIETESG 4 DN/ mAER EXnenRKENHEE .
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APEXMIC
5.2.3  tREREEAMEMN K
*6 mERM
s 1137 Ba B[
Tste B RESEE -55~+150 °C
T, RAERE 150 °C
RT  EREREB(ESD)Y
s S 4 BRAEY | B
VESD(HBM) %EEHEEEEE(AMS*EE) TA =+25 OC, 2000 v
Veso(com) FRER B EE(FERIGHIED) T,=+25°C, 1000
1. BFRAEBE=FMANANE, FEE=FM,
xR8 ESKEH
7S S8 4 E3id)
LU R ESIES T,=+25°C/105°C +200mA
5.3 B TESM4 a0
R BREIMERH
s S 4 =/IME | RAE | B
fucu KEE AHB By bR 0 96
focLia NER APB1 B $hsasR 0 48
MHz
focLia RER APB2 Bt SRR 0 96
Voo ETEBRE 2 3.6 Vv
EINER > TEBIE (R ADC) 2 3.6
Vppa® BAEV,, P H8E v
HEINER > TIERE (R ADC) 2.4 3.6
Vear BHED TIERE 1.8 3.6 Vv

1. HEEAADCHY, £015.3.11 T,

2. BiEREREMERY Voo # Vooa i, £ EEBFNIESER(ERRE), Voo#] Vooa ZB)&RZ AIFE 300mV
HZER,
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Nine=

APEXMIC
5.3.1  RHRE LA BRI B SR M g
®10 WERE I BIRITHEIERF M (T,=25°C)
~s B8 %4 &/IME BRME =P N | B
PLS[2:0]=000 (L F3) 2.1 2.18 2.26 v
PLS[2:0]=000 (FB&38) 2 2.08 2.16 Vv
PLS[2:0]=001 (_EF8) 2.19 2.28 2.37 Vv
PLS[2:0]=001 (FF&38) 2.09 2.18 2.27 Vv
PLS[2:0]=010 (LF+38) 2.28 2.38 2.48 Vv
PLS[2:0]=010 (&) 2.18 2.28 2.38 v
PLS[2:0]=011 (LF3) 2.38 2.48 2.58 v
B 4% 72 19 BB R 46T :
Voo PLS[2:0]=011 (FB&:R) 2.28 2.38 2.48 v
2319 BB ISR :
PLS[2:0]=100 (EFHR) 2.47 2.58 2.69 Vv
PLS[2:0]=100 (FF&5R) 2.37 2.48 2.59 v
PLS[2:0]=101 (EFHR) 2.57 2.68 2.79 Vv
PLS[2:0]=101 (TFF&5R) 2.47 2.58 2.69 v
PLS[2:0]=110 (EFHR) 2.66 2.78 2.9 Vv
PLS[2:0]=110 (FF&5R) 2.56 2.68 2.8 v
PLS[2:0]=111 (LFHR) 2.76 2.88 3 v
PLS[2:0]=111 ("FB&A) 2.66 2.78 2.9 Vv
Voronyel® PVD SR 100 mv
A 1.8W 1.88 1.96
Veorpor  |[LEB/HREBEIIRE -
LA 1.85 1.93 2.01
T PDR R 50 mv
1.7 @A RIRITHRIEE &/ A2 {E VPor/PDRo
2 BIGHHRIE, RTEEF .
JHEEETMHEY, REE~HME,
36
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Ninesz=+ ‘
5.3.2 HESEZHERFENR
®11 WENSESBE
#we B8 P BME | BRME | BAE | B
VegrINT WESREE ATCSTETC | i | 1 v
Vpp=2-3.6V
- L33t B FRER RS, U N
S-vrefint ADC HIRAEET

1. AGEITGIFH, AEESFMIK.
2. HIRIHRIE, REEFHIE,

533  HEBFSHE

ATNREHRBITEN TRERE, HE®EINIT Dhrystone2.1, FHFHIEN Keil V5, FiF

RAEFRA L0 IFRA TS,

iz ezl Ul S

® FrERY /0 SIHEL FHRAER, FHi&

PRABIIMEER T XHIRT,

B4R ER

EE— 1 EESEF E—Voo T Vss(T A #H)o

® [A7FAVIAIRIBY (Bl A EERISAZ fuck (0~24MHz—0 M ERFEHA, 24~48MHz—1 NEREHA,
48~T2MHz—2 MERBEA, 96MHz—3 NEFEH).

o IELTENIREF B (IR XUMNKRENAENPIREM S L& DM ZB#HT).

o ISFBIMRHT: prLKl = fucik/2, fpcmz = ficiko
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11 ferEz

‘ £7APEXMIC

VBAT
T % B
A BEEFFR (32KHzZIRE 3%, RTC
1.83.6V @ R, 5% AR
il i 10
RO [ N ; 28
i |2 \
0 FE B
VoD CPU
T Voo BF
12/3/4/5 7= AER > s
5 x 100 nF g
+1x4.7 pF co— Vss
1/2/3/4/5
[ >
VoD Il
T VobA —— I
VREF
VREF+
— T e N FEA) B R
10nF | 10nF —L RCIE 52
+1pF| 41 uFI Mj_, ADC PLLES
- Vssa |

wWww.apexmic.cn
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®12 BITERINTHERERE, SUELEAEMALEE RAM FiETT

garuqg Y
ﬁ % %ﬁ %14: fHCLK TA :25°C TA :1050(: $ﬁ|’:
Vpp=3.6 V Vpp=3.6V
96 MHz 26.4 27.26
72MHz 20.24 20.71
48MHz 13.83 14.16
yhapageh?

36MHz 10.57 10.87

RREFTR M 24MHz 734 7.61

16MHz 5.18 5.43

BTN T 8MHz 2.98 3.23

Ipp . mA

R EB IR 96 MHz 15.9 16.42

72MHz 12.14 12.58

48MHz 8.41 8.77

yhapageh?

36MHz 6.49 6.81

KBNS 24MHz 462 491

16MHz 3.34 3.62

8MHz 2.98 3.17

1. HEEITGEEH, REEFFMH,
2. SpERBYEHN 8MHz, ¥ fhak>=8MHz BY, FF/E PLL.

wWww.apexmic.cn
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*13 BEERARIVTRIEARERE, UM Flash 2( RAM HRizfT

garuqg Y
ﬁ % %ﬁ %14: fHCLK TA :25°C TA :1050(: $ﬁ|’:
Vpp=3.6V Vpp=3.6V
96 MHz 16.78 17.09
72MHz 12.82 13.08
48MHz 8.84 9.06
yhapageh?
36MHz 6.83 7.04
RBEFTRIME 24MHz 4.84 5.05
16MHz 3.51 3.7
BEIRIE T 8MHz 2.17 2.36
Ipp . mA
YR BB 96 MHz 4.85 5.08
72MHz 3.86 4.06
48MHz 2.84 3.04
yhapageh?
36MHz 2.28 2.48
RAFTAIMNE 24MHz 1.81 2.00
16MHz 1.49 1.68
8MHz 1.15 1.35

1. AGEITHGIRH, AEEFFIMIL.

2. SMERBYEHN 8MHz, ¥ fhak>8MHz BY, FF/E PLL.
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APEXMIC
®R14 EHNMFTETRHRUTRKEREHE
RAHE
BARI(E (T, =25°C)
(Tp=105°C)
7S B %4 B
VDD VDD VDD
Vpp=3.6 V
=24V =3.3v =3.6V
BERLFETER, KRS
HRNERCIR 7B SRR HE | 22.4 24.7 25.8 140
WFXKARSCEBIRLE )
EHRRT
FERL FRIFEER, KR
HYHERT B3R
=R ERCHR 7 28 M = R k5%
10.3 12.5 13.6 120
BUATFXARSCEEMRILE!
1)
lop — - WA
RIERAERCHRSHBEMIRILE]
3.6 6.2 7.6 50
AR FHBRE
RERABRCIERF 2L FF B
FEXT 34 6.0 7.3 48
BB LT XEARS
==
RIERAEBRCIRSHBBMIRILE)
BRFRARS, KRIEZHEHM 2.8 5.1 6.3 45
RTCRFRARE
1. HEAITHHEE, FREESFME,
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534

APEXMIC

YR B bR AR
A /B A S REs I A 1S R S SR B
BEXREBIRSBIVIEASHIIER, HE, BES), B OENMNEFT &

%15 HSE 4~16MHz $Riz2ess V@
s S8 4 =/IVE | BEE | ZFKE =57
Re R &EaME 300 kQ
CLi& RIS A SR

\ Rs = 30kQ 30 OF
c.® (SRR TREH(RS)
L2

Vpr=3.3V, V=V
i HSE IR PP NS 1 mA
30pF fa
tsugse) BEpETIa] Vpp 2REN 2 ms

1. ERERAEES R R/ AR EIRBEIERSA o

2. HEEWHMEEEH, FEEFFNE.

3. WFCL, M C, HEXRASREN. NN AMIRITHI(HEE(ERN)5pF~25pF ZEMNENERRE, &
FREAEURERAHIERBNER, BE Cufl CL BAHERSH. SAFIEHEBEIU C, M C,M&
THEREAHBRNSH. EiEEF C, M C,H, PCB MCU 5IMMBEHIRZE FETE M (7] LUE B
{E5IM5 PCB 1RBYEBAIR 10pF f&it).

4. FEHMERY R EBFR(E, AILAAEMERRE TERN, e tBENRERENELHIIRR AR
Po IR MCU B ABEELIHERREE, RITHFRIEXMERSZ Ei#HE.

5. tsuse) R BENETIE], BMERHFfERE HSE FFIAMIE, EERIREN 8MHz HR7HXERATEl, X MER
ERA—MLENRFERFNERSEN, EFERRAFERNARM~ERAE K,
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APEXMIC
sa A /R E IR ES = AU R S SR By B
BXREEIRESIIFHASIHENE, HE. BES), BE5OENNEST &,
%16  LSE IE5H%UFIE(f 0 =32.768KHz) Y
s S 4 =AME | BB | RAHE Bt
R il 7 MO
CLi& BN AR S
a) Rs=30kQ 15 pF
.0 (SR ERITRRH(RS)
L2
tSU(LSE)(4) BEhAYE] Vpp 2REN 3 s

1. AGEHMEIRYE, FEES~PUE,

2. BAARTHNRTNESEE,

3. FEAAER) R ENSRERHER (A0 MSIV-TIN32.768kHz), I ILEBEE. #EEE AR
B,

4. tsU(HSE)RBEhEYIE], BMIRHFAERE LSE FFiallE, BEERBIRER 32.768MHz k57X AT E, X
HEREA—MIENREBRBVEFIN, SURRRAERISHENAETEKRK.

fRR: WFCL M CL, BINERSREN SpF~15pF ZEINENBRSE, HEREREUT S SERIER

B/NER, BE C, M C, ABHERASH. REFIEFBEUCLM C,NBITESALAMBEINEH, A

HEBEACLBATRIE: ¢ =C,xC,/(Cy+Cy,)+Cstray, Erh Cstray 235|HIFVEBZAF PCB #RE; PCB 8%

MBS, EMHEEBERNT 2pF = 7pF 2,

BE. ATEGSEBH C, M C,MmAM(15pF), BIENERRHESE CLSTpF MiEiRes, LFEEFERR

H AN 12.5pF BYiEIRES.

0. MREFRT —NMAEBA C =6pF MiEiRasH H Cstray=2pF, M C,;=C,=8pF

www.apexmic.cn 43



‘ £7APEXMIC

5.3.5 NIRRT
=IRMEE (HSI) RC #R5Z%2805:
#=17 HSIHRH3sFEY
& 28 4 &AME | HBME | RAME | B
fusi ETES 8 MHz
T,=-25°C
1 1 %
Vpp = 3.3V
N Ir T,=-40~105°C
ACCys HSI R57 2 ¥ E N 3.2 2.7 %
R Vpp=3.3V
T,=25°C
-1.1 3.6 %
Vpp = 2-3.6V
tsuwsy | HSI IRH 2B BhETIE] | Vpp = 3.3V T, =-40~105°C 0.8 2 Hs
Iop(Hs) HSI #&5%28Th#E Vpp = 3.6V T, =-40~105°C HA
1. ASETHGEH, REEEHM,
EEREE (LSI) RC #xHes M
R18 LS| #R5H84F 4w
TS S8 =/ME | HEME | RAE | B0
fis AR (Vpp =2-3.6V, T,=-40~105°C) 30 40 60 KHz
tsus) LS| 5% 2B Rt ia) (Vpp = 3.3V, T, = -40~105°C) 100 us
lop(Ls) LS| #E57%28Th#E (Vpp = 3.6V, T,=-40~105°C) 1 1.5 HA

1. AGEITHGIRH, AEEFFIMIL.
MAETHFEAR T MR R AV B )
RPBESEHEERE F—1> 8MHz BY HSI RC %5725 1 FMLER B R, HTEHIREERN EN1FRY. MR

B2 B (£ FABYBY SR A S RiBY TR TUHRE |

o ENIEFIURIN: HERZ RC IK5%25
o MHEIRIZIL. HERHENEREINIFTIRE RIS

%19 RIhHERTBIMRERRY 8]

ws B8 BEME | B
twusceer” MBEBRAE TN R 1.8 us
— MIENARTCIRER (A E 28 2 FiB1T1R) 3.6 s

MIEAARTCIRER (13 £ 28 SR ThAERR () 5
twusroey MBI T EE 32 us

1. MEERTEIRME R MIREEE TR EAFIEF RIS — K5,
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PLL 54
+£20 PLL 454
#HE
s S8 B
BME | BEME | saE?
PLL 3 NBS 54 2 8 25 MHz
1:PLL_IN
PLL 3 NBY 525 EE 40 60 %
PLL {3575 H B 5
fLL out 16 96 MHz
B (Vpp=3.3V, T,=-40~105°C)
1. REEIEEEE, AEESHME,
2. ARBREENEMAL, MM PLLMANMIESH f, o AENSEERE—.
FhEssis
FLASH Zf&28
%21 FLASH 7figsetsm V)
s 28 4 B/ME | BBME | RAE By
. X T,=-40~105°C
torog 16 {U4RF2ETa] 17.2 18.3 19.7 Us
Vpp=2.4~3.6V
X T,=-40~105°C
terase BI(1K F795) 18 RRA a) 1.3 1.43 1.55 ms
Vpp=2.4~3.6V
X T,=25°C
tue B R iR ERAYE] 6 ms
Vpp=3.3V
Vorog IRIZEBE T, =-40~105°C 2.1 3.3 3.6 v

1. AGEITGIFH, AEESFMIK.
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APEXMIC
5.3.8 1/0 um %514
A N AR SR
+R22 1/O EAAFMECIR KA Vo =2.7-3.6V, T, = -40~105°C)
®s 28 %1% =/ME R BRAE BAfT
Vi WMNEBFEE 0.8
FRE /O B, MASBFEE TTL #%0 2 Vpp+0.3
Vin
FTI/0 Y, NERERE 2 5.5 Vv
Vi MNEEBFBE 0.3Vpp
CMOS O
Vi PN o ey 0.7Vpp Vpp+0.3
KRt 1/O BIMEER S 4 32 R (2 100 mv
Vh
* | SVER /0 M AL S R RO 100 mv
Vss < Viy < Vpp
+1
A 1/0 iwEa
BNRERS HA
likg Vin=5V;
3
5V &R umA
Reu 55 b xeara Vin = Vss 30 40 50 kQ
RPD SS—FJ:E%&&EEBHM) VIN = VDD 30 40 50 kQ
Co I/O BIHIMEBES pF
1.FT=5V A&, NEASSTF Voot0.3 WEBE, REPHY_LHrag T ea % F b,
2. MRS AR XETMIRSEEREAITHMEEE, REESHN,
3. WMMRTEAELRS A R MERESE, NRB RS FRAE.
4, ETFHIBER KT A— N EIENEEBBE—NaER PMOS/NMOS F %32,
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Ninesz=#

‘ = APEXMIC

i L SR R BT 3K

GPIO(BAMN /4t ) ) AR WL e tH 28 +8mA B, HESZSARIE20mA BiR

(Vou/Von BERATE). FERFPNAT, BIFRHIREBIREHEAR 1/0 NEKE, LUESHFERNE

RAREEI AN RATEE:

® FiE I/0 kM Voo SRERAVEESREH, A0k MCU M Vpp IRERBRARIZITHRIR, TREET

BIFRAFEE hvppo

® FiH 1/0 RIFHM Vss LALAEREM, ML MCU M Vs EREBRIRAEBITER, F

BB AN RATEE lysso

i BB A T
£23 I EBESECUE R V=2.7-3.6V,Ta= -40~105°C)
we B8 S BIME | A | i
(1) AI 12 M/ AN Bl il
Vol | WHEST, %8 MIMBRBAER | oo 0.4
\Y
Vo, | HWEET, us 3 mENEmey | > 3 04
(1) AI 7 ALY AN Bl 5It
Vol | WHEST, %8 DIMARMEER | oo o 0.4
V
Vo2 | mibmmE, usrcimENERey | 2 o3V 2.4
Vo0 | SRR, Y 8 3 HRENRE R s 1.3
V
Vo 29 | HimEE, Us s MEE g | 2 VoS3V 130

1. 1/0 TR USBYEBIR | o BAVRLB RN RATEEE XK, BT | o B9EH (FRA 1/0 FITHIRD) FEEET Iysso
. 1/0 R YRR | o DAL ERAIT RATUE EE XK, R |, 89S (FFE 1/0 MITHIRD) FEEET lyppo

2
3. HEGATHERE, REEFHNIH
4

. PC13-15 WK zhEE DA B ETEIZIH, PC Etim QMR ERETERERN 3.3V <Von<3.6V,
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APEXMIC
B N5 32 (T = 25°C)
R24 BN\
MODEXx[1:0] o N
s o3 %% =/ME | mKE | B
MECE
10 frax(ojout RASIE? C, =50 pF, Vpp=2~3.6V 2 MHz
tiopour | HItH S EIEEBFH T E 1258
(2MHz) — — - C, =50 pF, Vpp =2~3.6V ns
t 10jout WMHEESEFH EFATE 1258
01 frax(ojout RASAE C, =50 pF, Vpp =2~3.6V 10 MHz
(10MHz) tioeue | IS R BT TREETIA] 250
N — N C, =50 pF, Vpp =2~3.6V ns
tr (0)out MR ESBFEN _ EFABTE 28
1 fraxtio)out RARED C,.=30pF, Vpp=2.7~3.6V 48.1 MHz
tf(IO)out Eﬁﬁ_gi{EEEEFE'\J—FB%BqIE_] 5(3)
(50MHz) —~ — - C.=30pF, Vpp=2.7~3.6V ns
tr(lo)out EEUH:II'{E\E:RE:I%’J EE:EFE"JJ:ﬂEleI_] 5(3)

1.1/0 i O HIR E R L@ MODEX[1:0]AC &
2 ERAINRE TEPE N
3.HIRIHRIE, REEF P,

12 WNRHIREIEE X

90% 10%
AR

ﬁlﬁz%SOpF

t1ojour

tojour

MR ) DTET BT IHE SR (45755%)
LB AS0pfit, AR EKHISR

\
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"APEXMIC
5.3.9  NRST 5IR4F%
NRST S|BISINIEEIKAE CMOS TZ, BEE T — N KAM EHIBFE, Rpyo
#}R25 NRST 1B Gt R4 V=3.3V,Ta=-40~105°C)

s 2% 4 =IMAE | HEME | RAE B
VIL(NRST)(I) NRST BINREBTFEE 0.8 v
Vinesn'” NRST NS EFHE 2
Vhysinrsn) NRST 2545 fh & 2R B EIR 400 mv
Rey 55 L HrE g e VIN= Vss 30 40 50 kQ
Vegrsn ™ NRST RN ISRk A 100 ns
VNF(NRST)(I) NRST Eﬁ)\q}zilu\;&ﬂﬂ\(ﬁ: 300 ns

1. EIRIHRIE, FEEF RN,

2. E3rEBPAAR— AR SR EX— N R] K BTHI PMOS/NMOS B SEILAY, X PMOS/NMOS A XBI EBFRTR /)N
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APEXMIC
5.3.10 @&fE&E0
I2C O
®26 1PCiEOSM A% M Vop=3.3V, Ta=25°C)
ok 12c i 12V
we B85 ’ B
=/ME mAE =/ME mAHE
twiscLy SCL BY$h{FREYia] 4.7 1.3
N MS
twiscLm SCL BY#hi=BYia] 4.0 0.6
tou(son) SDA 2 37AYE] 250 100
thisoa) SDA #UR{RIFATIE] oW 0 900®
tr(SDA) 3.
; SDA #1 SCL EF+Aia] 1000 | 20+0.1C,, 300
r(SCL)
tf(SDA) . ns
SDA #1 SCL TF&Bvi8] 300 300
tf(SCL)
thisTa FHia SR IFEYE] 4.0 0.6
e . » us
tou(sta) BEEMNF RS EILAYE 4.7 0.6
tou(sTo) (S IE S LAY E] 4.0 0.6 Hs
tW(STo:STA) {%l}:%{q:dt:ﬁyﬁ%{q:mﬁjl‘a](leg\é£§|\7ﬂ) 4.7 1.3 us
Cp SRBLENBIERH 400 400 pF

1. EIRIHRIE, FEEFFMH,

2. FRENRARET IPC URASAE, fPCLKL AT 2MHz, ARFIRERR I°C WERAIRE, fPCLK1

IATATF 4MHz,
3. BEFRRERIK SCL ESHEBITANE], NI EEIR S HNRARIFNE,

4. AT B SCL FESAERE XX, £ MCU RERLIRIE SDA 1

=2 Z3/|\
==EL

B 300ns AYEREERTIE],
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@
13 SEMRAAINE BER

VbD VbD
4.7KQ 4.7K Q= 100Q
P ? 3 SDA
PCE 2% { 100 Q APM32F103XX
hd SCL
| yﬂ:ﬁﬁ%ﬁ: | | | tsu(STA)-bi—ld Sy
--- ! g2k
son 1\ % >( D( w
tf(STA)>+|<' >;—:< ti(spa) >I—|<tsu(soA) ! f2 b Stk Esu(STA;STo)
th(sTa) j—> tw(SCK‘.) T th(spa) | |
| \ [ |
tw(sckH) a— Li(scr) - >|J<tf(sc.q ->|—:<tsu(sm)

1LNERIGETF CMOS B 0.3V, F 0.7Vppe
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APEXMIC
SPI EO4%H
+&27 SPI4FM (Voo =3.3V, Ta=25°C)
s S %4 =IME | &RAE | 8
fsex FER 18
SPI B s \ MHz
1/tscx) MIER 18
t,
t(sm SPI BYSh EFHAREEETIE] | fAZEERZS: C=30pF 50 60 ns
f(SCK)
tsunss) @ NSS #17BY8] MR 4ipcik ns
th(NSS)(z) NSS 1%;%52”5_] }‘}\*Eiﬁ 2tPCLK ns
tuscrr)” TR, foe= 36MHzZ,
S SeK AR TE) T rax 50 60 | ns
tw(SCKL) AR =4
tou™ ) FER 5
BRI ILATE] - ns
tsu(SI)(Z) MIEZ 5
ton'> ) FER 5
RN REFEYE) - ns
th(SI)(Z) MIED 4
ta(s0)?® LR S i R B E] MEER, f.=20MHz 0 3 ek ns
taisiso) ™ BRI AR LR AT ) MIETL 2 10 ns
tys0) ™ IR B AT E] MIER (FEREIBZ ) 25 ns
tymo 2 HUELE H B AT E) FER(FERERBZE) 14 ns
thso)” MR (FRENE 2 E) 15
B H R IFETE] ns
thmo)” FIERX(FREDEZE) 2
1. BRSSPIl R EEF—THAE.
2. HEERE, AEEEHME,.
3. sMERTRREENERNEE, RAERTNMEIFIEERNRANIEL
4. R/MERTKRABENRNIE, RAERTMEBIEEZE TEREESHNRAMNE,
52
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APEXMIC
NSSHIA \ F
|
:<t—> i tc(SCK) > L th(NSS) I :
: SU(NSS) :I | : I I|<— —NI:
CPOL=0 Ttyecqy || A ! /| :
CPHA=0_ I twiscky) 1, 11 : U !
SCKEIN | by ' ____/ | I |
::_j i: tviso) : thiso) | aggg td|s(50):
a(so | L o) 1
MISO#i L/ | |
e | R ><L i o1 >< 4 A )
I. —_——
tsu(5|)_>|_H_ O
[ 1
>@ AR :>< HAS6-1hL >< MR >(
! I
MOSIHIA | :
|

15 SPIBFE — MEXF CPHA=1M

+ . T
| | e te(scky > 1
tsu(nss) ! | | l<—>lI |
I I I | I I thiss) ' |
CPHA=1_| V| N | ~ N |
CPOL=0" Ttwisc) el | : : : L :
CPHA=1 | twiscky b | | B | Dl |
CPOL=1W /i '
SCKEIN | | . | | '
| : | | | I | :r(SCK) :
I > “ I T
| : | tviso) | f(SCK) ‘t .|
Misodgiii | | _-— - Fhisa) | e
| Nl
] | I !
ﬁﬂﬂﬂ:%?%ﬁl >< M e~ | By H B &AL >}>
/A ' |
| : |
:<—tsu(5|)—>! th(SI)—’:
| __
><><>< | N :>< S >< N T ><><><><
I L __
MOSIEA

LEEIEETF CMOS BB 0.3Vy A 0.7Vpp0
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®
16 SPINFE — E&E

NSSHEIA [

CPHA=0 m
CPOL=0 -

|
CPHA=0 . I

CPOL=1 W - _\f
SCKHIA I I I

CPOL=0

CPHA=1
CPOL=1
SCKE#I I I tW(SCKH) I

:

tW(SCKL)
tSU(MI)
MISOHI A ><><><>G |$§H)\%ELL | :><
vy '
|
MOSIff X wwmm

tymo),

BB 14 | >< HMABIEH:

XXX

X : HHEe~1£r | : X i H AR AL

X

1LNERIGETF CMOS B 0.3V, F 0.7Vppe
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APEXMIC
USB #ZO %%
17 USBEIF: $UR(ES A FREEEE X
Tﬂ){_ﬁ‘\
EaHEL — / \7 y \
Vers >
CRS \ A A\
_ #
Vss
tr>—e t» <«
%28 USB £RES454% (Vo = 3.0-3.6V, Ta=25°C)
s 28 %4 =/IME | &KE B
t, LEFESIE C.=50pF 4 20 ns
t; TREETE] C,=50pF 4 20 ns
tn F T RERY B AR t/t 90 110 %
5.3.11 12 {i ADC 5t
29 ADC 4% (VoD = 2.4-3.6V, Ta=-40~105°C)
s 2] M =/ME WmAE | |KE | £
Vooa HEEBE 2.4 3.6 v
Viers EFSZ8E 2.4 Vooa V
lyrer TE Vi BN E B9 ERTR 20 UA
fanc ADC By him=R 0.6 14 MHz
fs EKERE 0.05 1 MHz
Van B BESEE 0 Viers Y
foc= 14MHz 5.9 s
t Keeial oc s
froc = 14MHz 0.107 17.1 s
t ial LS s
1.5 239.5 | 1/fac
X o fooc = 14MHz 1 18 Hs
teony B BR8] (B4 R AE AT E)) — -
14~252(R#¥ tg+ BR@IE 12.5) | 1/fanc
55
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‘ £7APEXMIC

5.3.12 REERIFY
R30 REERSFY
#s B¥ &IME | BARME | RKE | B
Avg_Slope(1) FHREK (Vpp=3.3V, T,=-40~105°C) 3.6 4.2 4.9 mV/°C
Vs 7 25°C BINEEIE (Vpp =2-3.6V) 1.35 1.41 1.47 v
torart(2) f=RvA:NIE] 4 10 us
Ts_temp(2)(3) YiRBURRERT, ADC FRERTE] 17.1 Hs

1. HRMEDIRIE, REESFNH,
2. BIIHRIE, REEFPE,
3. RAHIRAFAYE) AT LA AR @l 2R B R E

5.3.13 EMC %
UM MR 1T = R & T AR # 4T
ERREBURAME (EMS)

HET—MESENNAN (B 1/0 im0ESH 2 4 LED KR , Mt miRREETIEE

FEESEIR, LED RMRIETRHEIREVE,

#&31 EMS %%
s 28 & 2yl
Voo FEINEME— 10 O, SHIERFIRMIE | Vpp=3.3V, T, =+25°C, B
FEARBR fuck = 72MHz, & IEC 61000-4-2
7E Vpp Fl Vs L3S 100pF AR | Vpp =3.3V, T, =+25°C, B
Verts . SBNEEEIZMBRTHOPEEE | f = 72MHzZ, 74 IEC 61000-4-4
RPR
ER T (EMI)

y oy

BT — NS B AR AIZRFET (BT 1/0 SOIAIE 2 4 LED), WIS H R SiH0emin, X%

SYMIART & SAE J1752/3 i, XMAERE T WIAARAS BIBY S %o

+32 EMI
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APEXMIC
E*{E(fHSE/fHCLK)
#s £ M SR L7}
8/48MHz | 8/72MHz | 8/96MHz
0.1-30MHz
Vo =33V, T, = 30-130MHz 5.59 dBuV
Sewy | UBfE bo A
+25°C, LQFPL00 3 | 130MHZz-1GHz 20.37
SAM EMI 43
57
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HEER

%33 APM32F103x4x6x8xB/APM E 32103xBMARKING
Package Name Size Marking of Apex samples
lAPMA2 |
| =
QFN36 6*6*0.9 | |
°® LU aPEXMIC arm
lAPM3? |
[ |
QFP48 7*7*1.6 | |
® L APEXMIC arm
lAPMA2 |
| =
QFP64 10*10*1.6 | |
°® LU aPEXMIC arm
F=IVEE |
| =
QFP100 14*14*1.6 | |
® L APEXMIC arm
mEF7 — > | APM32 |
RS —| > | F103RBT6 |
T [
| | oo |« wtmEn
£APEXMIC arm
o
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18 QFN36 1

5
[=1

|

FIN 1 CORNER —|

(A=)

—EMC
{ SGPLANE

Dl‘!r‘\l‘!r‘\i\r‘\l‘\l‘\r‘!ﬂ‘

A2 A1
% 3

[]esa]c]
TOP WIEW SIDE VIEW
- |
mang - s
TUTYOUT
s — e
— y [
— [ ol
EELEES + =
— [ T
= sl
1 'ﬁw/ @l
n000Hanng.
PN 1 w.—/ x4~

BOTTOM VIEW

6% L

1. ERERIRELHIEH,
2. EENIRERENRBEEKE Ve 3L Vopo

3. 7£ QPN HENREE—MFE, MIBEREE PCB Lo

FRE 895 | IER R Z AR 6 7E PCB Lo
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&34 QFN36 iz

SYMBOL MIN NOD MAX
TOTAL THCKNESS A 0.8 0.85 0.9
STANO OFF Al 0 0.02 0.05
MOLO THCKNESS A2 0.65 -
L/F THCKNESS A3 0.203REF
LEAD WIDTH 0.2 0.25 0.3
BOOY SIZE > 0Bs¢
6 BSC
LEAD PITCH e 0.5BSC
EP SIZE D2 4.05 4.15 4.25
E2 4.05 4.15 4.25
LEAD LENGTH L 0.45 0.55 0.65
LEAD TIP TO EXPOSE PAD EDGE k 0.375 REF
PACKAGE EOGE TOLERANCE aaa 0.1
MOLD FLATNESS ccc 0.1
COPLANARITY eee 0.08
LEAD OFFSET bbb 0.1
EXPOSED PAD OFFSET fff 0.1
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10.50 REF

10.50 REF.

10.50 REF,
H REF.

12* ALL AROUND

e

N Y
ALL ARQUND

(4x)

13904010

14.00£0 10
[CD)

10,50 REF,

44

13.9040.10

CO60x45"
{4

m

GAGE PLANE

SECTION =1
o DETAL X
=1
gz
22
= RO.30 TYP
AL AROUND
Y 0.2 Min,
0 M,
i
m“ym
| e
= 7 L
= Z
g =5}
= &
d RO10~0.20 ©
o
SEATING of N
PUANE = —
= L N
U
b
& [sdd@[c[A-B[D

DETAIL ¥
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&35 LQFP100 iR

DIMENSION LIST(FOOTPRINT: 2.00)

S/N SYM DIMENDIONS REMARKS
1 A MAX. 1.60 OVERALL HEIGHT
2 Al 0.140.05 STANDOFF
3 A2 1.40%0.05 PKG THICKNESS
4 D 16.00+0.20 LEAD TIP TO TIP
5 D1 14.00+0.10 PKG LENGTH
6 E 16.00+0.20 LEAD TIPTO TIP
7 El 14.00+0.10 PKG WDTH
8 L 0.60+0.15 FOOT LENGTH
9 L1 1.00 REF LEAD LENGTH
10 T 0.1588% LEAD THICKNESS
11 T1 0.127+0.03 LEAD BASE METAL THICKNESS
12 0°~7° FOOT ANGLE
13 b 0.22+0.02 LEAD WIDTH
14 bl 0.20+0.03 LEAD BASE METAL WIDTH
15 e 0.50 BASE LEAD PITCH
16 H(REF.) (12.00) CUM. LEAD PITCH
17 aaa 0.2 PROFILE OF LEAD TIPS
18 bbb 0.2 PROFILE OF MOLD SURFACE
19 cee 0.08 FOOT COPLANARITY
20 ddd 0.08 FOOT POSITION
NOTES DESCRIPTION SPECIFICATION
S/N DISTANCE +0.1
GENERAL TOLERANCE.
1 ANGLE +2.5
MATTE FINISH ON PACKACE BOOY SURFACE EXPECT EJECTION AND PIN 1
2 MARKING R00.8~0.2um
3 ALL MOLDED BOOY SHARP CORNE RADLL UNLESS OTHERWISE SPECIFIED MAX.R0.20
4 PACKAGE/LEADFEAME MISALIGNMENT(X. Y): MAX.0.127
5 TOP/BTM PACKAGE MISALIGNMENT(X. Y): MAX.0.127
6 DRAWING DOES NOT INCLUDE PLASTIC OR META PROTRUSION OR CUTTING BURR
7 COMPLIANT TO JEDEC STANDARD: MS-026
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20 LQFP64 ##EE

340 340

CO.B0X45 o
(4K} b
J;Ui {
— T
. | :‘\
bt
| 8. =
= o TION_N-N
5 i SECTION
= e DETAL X
5 RO.30 TYP
"f AL AROUND
{&]ovo] /] A-B[0]
3] ; 0.20 Min
!
J.‘ 0 Min,
/ o
H gﬁml
. \ o
12° AL AROUND L
T~ 9.9040.10 T
7 Bl R o
| : H b
; 24 ogR
= 4 ‘ Sl
10.00+0.10 a i RO.16~020 |F
RV )] o
ALLARBUND [ L]
SEATING - T
PLANE
= —& |
ﬁ 5
- b
= 4 [dde@[c[a-B[0
DETAL ¥
= s
1= e
LR LLL
4|
340 | 340
REF._REF.
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%36 LQFP64 HEEHIE

DIMENSION LIST(FOOTPRINT: 2.00)

S/N SYM DIMENDIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 Al 0.1000.050 STANDOFF
3 A2 1.400+0.050 PKG THICKNESS
4 D 12.000-0.200 LEAD TIPTO TIP
5 D1 10.000-0.100 PKG LENGTH
6 E 12.00040.200 LEAD TIPTO TIP
7 El 10.000£0.100 PKG WDTH
8 L 0.600+0.150 FOOT LENGTH
9 L1 1.000 REF LEAD LENGTH
10 T 0.15088% LEAD THICKNESS
11 T1 0.127+0.030 LEAD BASE METAL THICKNESS
12 a 0°~7° FOOT ANGLE
13 b 0.220+0.050 LEAD WIDTH
14 bl 0.200+0.030 LEAD BASE METAL WIDTH
15 e 0.500 BASE LEAD PITCH
16 H(REF.) (7.500) CUM. LEAD PITCH
17 aaa 0.2 PROFILE OF LEAD TIPS
18 bbb 0.2 PROFILE OF MOLD SURFACE
19 ccc 0.08 FOOT COPLANARITY
20 ddd 0.08 FOOT POSITION
NOTES DESCRIPTION SPECIFICATION
S/N DISTANCE +0.100
. GENERAL TOLERANCE. AT oy
, MATTE FINISH ON PACKACE BOOY SURFACE EXPECT EJECTIONANDPIN |
1 MARKING
, ALL MOLDED BOOY SHARP CORNE RADLL UNLESS OTHERWISE AXR0.200
SPECIFIED
4 PACKAGE/LEADFEAME MISALIGNMENT(X. Y): MAX.0.127
5 TOP/BTM PACKAGE MISALIGNMENT(X. Y): MAX.0.127
6 DRAWING DOES NOT INCLUDE PLASTIC OR META PROTRUSION OR CUTTING BURR
7 COMPLIANT TO JEDEC STANDARD: MS-026
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21 LQFP48 ##EE

[o]
w| T e
iy Sl
1 |
=] |
z 240 REF;
gl 4 ‘
z !
=] I S | ==l
! ]
!
i
(o) iR SR
[ooo]c[A-B .
H REF,
Ty {2 bbb [H] 2-B]0]
12" ALL ARCUND
T 800500
By L
7004010 (D) v
I
o
AL AROUND

6804018

AT,
7.00£0.10 (E1)

C0.50145°
£

Tl

bl

SECTION N-N

GAGE PLANE

RO.30 TvP
AL AROUND
‘ 0.20 Min,
|
Dhn
\ ﬁg\wﬂ
' 1 | ! w
< 2 o[ 1
i iR
= 3
] I 1 I o
a ‘ | | ROI0~0.20 S
[ L | | 1 / ciL o]
L L
SEATING
BLANE ! mm : H
= 2 LW
1

b
4 |ddd@ | [4-E|D

DETAIL ¥
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DIMENSION LIST(FOOTPRINT: 2.00)

#R37 LQFP48 H#EHE

SIN SYM DIMENDIONS REMARKS

1 A MAX. 1.60 OVERALL HEIGHT

2 Al 0.1+0.05 STANDOFF

3 A2 1.40%0.05 PKG THICKNESS

4 D 9.00%0.20 LEAD TIP TO TIP

5 D1 7.00£0.10 PKG LENGTH

6 E 9.00£0.20 LEAD TIP TO TIP

7 El 7.00£0.10 PKG WDTH

8 L 0.60£0.15 FOOT LENGTH

9 L1 1.00 REF LEAD LENGTH

10 T 0.15%% LEAD THICKNESS

11 T1 0.12740.03 LEAD BASE METAL THICKNESS

12 a 0°~7° FOOT ANGLE

13 b 0.2240.02 LEAD WIDTH

14 bl 0.20+0.03 LEAD BASE METAL WIDTH

15 e 0.50 BASE LEAD PITCH

16 H(REF.) (5.50) CUM. LEAD PITCH

17 aaa 0.2 PROFILE OF LEAD TIPS

18 bbb 0.2 PROFILE OF MOLD SURFACE

19 cce 0.08 FOOT COPLANARITY

20 ddd 0.08 FOOT POSITION

NOTES DESCRIPTION SPECIFICATION

S/N DISTANCE +0.10

: GENERAL TOLERANCE. AT oy

, MATTE FINISH ON PACKACE BOOY SURFACE EXPECT EJECTIONAND |

PIN 1 MARKING
, ALL MOLDED BOOY SHARP CORNE RADLL UNLESS OTHERWISE AXR020
SPECIFIED

4 PACKAGE/LEADFEAME MISALIGNMENT(X. Y): MAX.0.127
5 TOP/BTM PACKAGE MISALIGNMENT(X. Y): MAX.0.127
6 DRAWING DOES NOT INCLUDE PLASTIC OR META PROTRUSION OR CUTTING BURR
7 COMPLIANT TO JEDEC STANDARD: MS-026
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EER

52 - APM32

FERERS|

APM32=%5 T ARMAY 32 1 #5551 28

PR

F=1@ M 38
E=1f5maAY

TR

103

103=FAtAY

51 E

T=36H]
C=48)
R=64H]
V=100p

NEGFHEREE

4=16Kbytes
6=32Kbytes
8=64Kbytes
B=128Kbytes

HE

T

T=LQGFP
U=GFN

im e

6 XXX

6=—40°C"85°C
7=-40°C™105°C

A

XXX=BmIiZHZ RS
TB=%5%8%
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*®38 ITHRIERTIE

T4 FLASH(KB) | SRAM(KB) EE:S RESEE
APM32E103CBT7 128 20 LQFP48 TAl4R -40°C~105°C
APM32E103RBT7 128 20 LQFP64 TAl4R -40°C~105°C
APM32E103VBT7 128 20 LQFP100 TAl4R -40°C~105°C
APM32F103T4U6 16 6 QFN36 T4k -40°C~85°C
APM32F103T6U6 32 10 QFN36 T4k -40°C~85°C
APM32F103T8U6 64 20 QFN36 T4k -40°C~85°C
APM32F103TBU6 128 20 QFN36 TA4R -40°C~85°C
APM32F103C4T6 16 6 LQFP48 TA4R -40°C~85°C
APM32F103C6T6 32 10 LQFP48 TA4R -40°C~85°C
APM32F103C8T6 64 20 LQFP48 TA4R -40°C~85°C
APM32F103CBT6 128 20 LQFP48 TA4R -40°C~85°C
APM32F103R4T6 16 6 LQFP64 TA4R -40°C~85°C
APM32F103R6T6 32 10 LQFP64 TA4R -40°C~85°C
APM32F103R8T6 64 20 LQFP64 TA4R -40°C~85°C
APM32F103RBT6 128 20 LQFP64 TA4R -40°C~85°C
APM32F103V8T6 64 20 LQFP100 TA4R -40°C~85°C
APM32F103VBT6 128 20 LQFP100 TA4R -40°C~85°C
APM32F102C4T6 16 6 LQFP48 TA4R -40°C~85°C
APM32F102C6T6 32 10 LQFP48 TA4R -40°C~85°C
APM32F102C8T6 64 20 LQFP48 TA4R -40°C~85°C
APM32F102CBT6 128 20 LQFP48 TA4R -40°C~85°C
APM32F102R4T6 16 6 LQFP64 TA4R -40°C~85°C
APM32F102R6T6 32 10 LQFP64 TA4R -40°C~85°C
APM32F102R8T6 64 20 LQFP64 TA4R -40°C~85°C
APM32F102RBT6 128 20 LQFP64 TA4R -40°C~85°C
APM32F101T4U6 16 6 QFN36 TAk%k -40°C~85°C
APM32F101T6U6 32 10 QFN36 TAk%k -40°C~85°C
APM32F101T8U6 64 20 QFN36 TAk%k -40°C~85°C
APM32F101TBUG 128 20 QFN36 TAk%k -40°C~85°C
APM32F101C4T6 16 6 LQFP48 TAk%k -40°C~85°C
APM32F101C6T6 32 10 LQFP48 TAk%k -40°C~85°C
APM32F101C8T6 64 20 LQFP48 TAk%k -40°C~85°C
APM32F101CBT6 128 20 LQFP48 TAk%k -40°C~85°C
APM32F101R4T6 16 6 LQFP64 TAk%k -40°C~85°C
APM32F101R6T6 32 10 LQFP64 TAk%k -40°C~85°C
APM32F101R8T6 64 20 LQFP64 Tk4R -40°C~85°C
APM32F101RBT6 128 20 LQFP64 Tk4R -40°C~85°C
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APM32F101V8T6 64 20 LQFP100 T4k -40°C~85°C
APM32F101VBT6 128 20 LQFP100 T4k -40°C~85°C
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