SEF M

Datasheet

ﬁ
®
o o0

:» APEXMIC

APM32F103x4x6x8xb/APM32E103xB
EF ARM® Cortex®-M3 %
32 fufiEH2s

hRRZs: 2019.05

©2019 Bog3l ke B FRIR AT



o
RGS%EH

- ARM® Cortex’-M3 Ri%
- = 96MHz 50, 1ETE(EESHY 0 FFEHE
i5ia] B AIE 1.5DMIPS/MHz

IR, 581l

- {HEBEBE 2.0v~3.6V

- 4MHz~16MHz IR SR AR 728

- TREINAERY 32KHz RTC #R5%28

- AEELH AR 8MHz RC k5523

- 40KHz RC #R5% 28

- _LE8/i5EBE i (POR/PDR). TI4mHEEBE L5
23(PVD)

=28
- Ex& 128 Kbytes NTFE1EfiEzs
- B3 20 Kbytes SRAM 1728

ETh#EETU

- XFEER, FLEMSN=METIFEER
- PR, P RIC RERTESHL
F

FPU

- JRIL FPU RIR, XHEFRIEER

21 ADC Xz 1 ML /%28

- 1ps FIREYIE)(ZIX 16 MRANEE)

- $MSEE: 0~VDDA, FEFEE: 12bit
- REFRIFINEE

- B EREEARES

1/0
- \[3%$% 80/51/37/26 1 1/0, BURF B S M $+

A+
=

- FrE 1/0 tR]BREY R 16 IMERRMTIERI2E
- JLFFTE 1/0 X5 5V ZHEETHA

A

£ APEXMIC

E DMA

- 7 & DMABi&, S USART. Timer. I°C.

SPI. ADC 9M&iA|a]

EREER PWM

- 3116 (EBAENZS, S EHEEE 4

BRIRITIEE A TR, MmEbR. Pwm
ShAitEL

- 1116 UBAER S, HRAKERIMES

MZE

- 2 MNENBENS, SFmiIIENEAR
- 1124 (UBERERFHNEIENSE

BfiEEO

- 3N USART $##0(£#F 1507816 [, LIN,

IrDA $ CIF1 IR AR A1)

- 2 12C ¥ O(Z#F SMBus/PMBus)

- 2 SPI #[(18Mbps)

- 11 QspiEN, ZFFBEAMIULIAIR flash
- 1N USB 2.0 FS device 1O

- 1 CAN2.0B #1, BI3Z#F USB #l CAN ]

[FIBSHRIT T 1F

CRC &5t

- 1N CRCIHEEIT, XH 96 ARG RIM

—BH1RiR

HiAER

- B|TIARKED swo # ITAG

Py E SR

- LQFP100/LQFP64/LQFP48/QFN36

Rz FA S

- BEITIgE. pCoME. Tkl ERENER.

KRR

www.apexmic.cn

Page 1



11
1.2

2.1
2.1.1
2.1.2
2.1.3
2.14
2.2
2.3
2.4
2.5

3.1
3.2
3.3
33.1
3.3.2
3.3.3
3.34
34
3.5
3.6
3.7
3.8
3.9
3.10
3.11

A

= APEXMIC

Tt & = < SO ORURUORUR TR URTUURSRPURURURRPPRRN 1
BEEIZR et b e bt a et ee 10
BUSTEEETR covvvvrreererreesisie ettt ettt sttt b et skt bbbtk bttt e s et etn 11
1 Ik S PO RO PPP TR 12
GIBITE S crtveverirteetst ettt sttt b et b ket b ekt b et b et benenane 12
APM32F103x4x6x8xB/APM32E103VB &% LQFP100 ...coeveerieriiiereiriercereeceienennee 12
APM32F103x4x6x8XB/APM32E103RB ZA%! LQFPO4 .....c.oovvevveveereeteereereereeveeeeveeveevenes 13
APM32F103x4x6x8XB/APM32E103CB Z%! LQFPA8 ......c.ccvevveeereeeereereeveeeeeeeeveevenes 14
APM32F103 X4X6X8XB R T QFN36....cviiiriririririnenesese e enes 15
SIBIFEIR .ottt sa e 16
BIRIERE ..o b e bbbttt e ene 22
e OO 23
B EEBEET etttk b bbb e bt bens 24
THBEEFHIR ..ottt ettt e et e e s et e e e s e nea e s e s ana e e e e anne 25
ARMICOIEX M3 PARZ .orveveiiirieiirisieenisie ettt ettt sttt ettt be e 25
TR R oottt bbbttt b bt s e a et e nens 25
B T B T oot b et b et be e bens 25
BB T B bbbttt b et bens 25
BB ETAIERS oottt ekttt et et b e aetes 25
B B T 2 oo bbbt ee 26
TETIFERRTU oottt b ettt e ee 26
BIERFIIE T oveverirereireeeese ettt ettt ettt ettt s enens 27
R G T BB TERE oottt ettt et e ae et ettt eaeebeebeetseteerseasenseasens 27
B IR T ettt ettt et a et et sanees 28
CRCMBIR T A AZIR) I BB TT oo see s sess e s eesss s s s 28
ERERIEETUFETIEFIZZ(INVIC) ottt 28
MR T B A Bl BR (EXT 1)ttt ettt bens 28
FERIBEBIT(FPU) i 29
DIMA ittt s e e s s e e s e b et e s s b aaeesebraeesarranessanreaeesarranens 29

www.apexmic.cn Page 2



3.12
3.12.1
3.12.2
3.12.3
3.12.4
3.12.5
3.13
3131
3.13.2
3.13.3
3.134
3.135
3.13.6
3.13.7
3.14
3.15
3.16
3.17

4.1

4.1.1
4.1.2
4.1.3
4.1.4
4.2

4.2.1
4.2.2
4.2.3
4.3

43.1
43.2
433

A

#" APEXMIC
RGBT BRI T I e 29
B ERIERTEBTBR(TIML) oottt b e 29
T TEBTER (TIM2/3/4) oottt 30
THIZBTTIT(IWDG) ittt sttt st aes 30
BB TIIAWWDG).c. ettt etttk b bbb 31
A GEETIE] BT B (SYSTICK TIMEI) tviviverircteeeereeceerereer ettt seaes 31
TSI vttt 31
J2C JE R otttk et b et b ettt ene b ene 31
BERT /BT UEZZ(USART) (ot bens 31
ERTTIMEIETT(SPI) ittt ettt ee 32
POZE SP1IRHIBZ(QSPI) oottt 32
FEBIBZEKITPILE(CAN) oottt ettt b et sbens 32
T BITEZR(USB) oottt 32
USB M5 CAN BZBOBIRIBIERD . oo 32
IBARINBIEIZETI(GPIO) ittt ettt bens 33
ADC(IRIA/ERTIRIEEE) ovovoeereerrcete ettt ettt b s 33
TREETEEES oottt 33
TAIRIETT (SWU-DP) ettt sttt s b sa et e b seste s ennene 34
= = PP SRPRPPP 34
T R oo b bbbttt ns 34
ERARIBEFIERME oottt s b b nan 34
BB B oottt b ettt s bbbt R et et b bkt s et enenes 34
BRBUERZR ookttt b et b et ne e benen 34
FABHEBTR ottt b et b bk R et b bbb aer e et enes 35
X ERRETTE (B v vevevereeeresesisissssesetesssesesestsssssbetesases e s ssebebe e sases e e s s ebebesesesessssesesesesasan 36
BRI B A . oot 36
B R BT T BB AT IE . oo et 36
BRBREE IR TEIUIIL oottt ettt a b n et 37
B TAERAETHIMII (oo 37
AERE LA BB IR HEIARE TG e, 39
RESEBEFFMEINL ..o 40
B B B AT I e 40

www.apexmic.cn Page 3



4.3.4
4.3.5
4.3.6
4.3.7
4.3.8
4.3.9
4.3.10
4.3.11
4.3.12
4.3.13

A

#" APEXMIC
I EBETERTRATEIE «ooveveeet et 45
PIEREERTRIEME oottt 48
P L I oot b et b et b e e e 49
TEAE RN oot 49
/O BRIIEFIE oottt ettt st r et st s et et st enens 50
NRST GBI ..ot bbbttt bbbt 53
T EIEDD ookt b bbbkt b e bt benn 54
12 (i ADC M ottt b e 59
T R B I bbbt 61
EMC I oottt b et b et ene 61
= 2] = SO SRR UPRRURRRUPRR 63
01 = USROS 72
B R ettt ettt et et et st e e et e e st e e neeae 75
BRZS I ..ottt ettt et et s et st e s ettt b et a et b e ae e nes 81

www.apexmic.cn Page 4



A

" APEXMIC
*EER
& 1 APM32F103x4x6x8XB/APM32E103XB =R INBERIIMEERE ...ovvvevvveveeereeveeeee s 11
2 2 APM32F103x4X6X8XB/APM32E103XB SIBITE X ..veveveveviviirinirierereiciiiinisisereseieitesese e esees 16
2R 3 TEBTZRINEELEER oo 29
FR A BRREITE BRI oo 36
R D BB BT oo 36
TR B TR e 37
TR T BHEBTER(ESD) Wittt 37
ZR 8 BRASAREL (1) bbbt 37
R B L E R oo 37
& 10 AERE A B FIERIRREFIE (TAT25°C) cooveiirrreece ettt 39
R 11 BHIBEREIE oot 40
& 12 BITEATHEERE, BUELEABMRBRERIET. o, 42
& 13 BITRATHEFAEFE, BURLEREMAE RAM BIBIT s 43
* 14 EERRICTRYERAUEFE, FUREM Flash 30 RAM FRIETT oo, 44
& 15 EHAETIRIU TR BRI R AREB IR ..o 45
R 16 HSE 4~16MHz HRSZHZRIFIEDQ) Lottt 46
2R 17 LSE HES IR ME (FLSE=32. TEBKHZ) () oot eese s et ses e es e esene s esese s esenenesenenees 47
R OLB HSIHHIRHZRITFIED oottt nenes 48
R LI LSIHRIAZIIMED ettt 48

www.apexmic.cn Page 5



A

" APEXMIC
2R 20 (RIIFEETUBIIRERET I ...o.oveveevcrcrece ettt sttt sttt 48
ZR 2L PLLAEME oottt bbbt bbb a ettt 49
22 22 FLASH TEEBRAFMED oottt ettt bbbt 49
7R 23 FLASH 72628 B Al IR IRIFHABR oottt 50
R 24 1/0 B (MR R Vec=2.7-3.6V, Ta = -40~105°C) cuvrereerirereererereeee e ses 50
R 25 B BEESEERRY Vee=2.7-3.6V,TA= -40~105°C) ..o ees 51
226 BN ATTAEME oottt bbbt bbbttt 52
& 27 NRST SIBEE G RME Vec=3.3V,TA = -40~105°C)  ooveveeeeeeeieeieeeeereeeee st esnaes 53
R 2812C OSSN GIHERMA VDD =3.3V, TAZ25°C) ettt 54
2R 29 SPIAFME(VDD =3.3V, TAZ25°C) ettt sae st esae bbbt st 56
R 30 USB £EAUFME(VDD =3.0-3.6V, TA=25°C) ooveerceeeerereeeee ettt e 59
R 3LADCHFIE(VDD =2.4-3.6V, TA=-40~105°C) w.ouvvvreeeeeecrniesesssssseseessessessssessesses s sessenses 59
2R 32 B BRI ettt ettt 61
2R BB EMS A oottt a et a ettt eee 61
ZR BAEMIUABE oottt a ettt 62
& 35 APM32F103x4x6x8XB/APM E 32103XBMARKING ........cooovvrrecrerreeieseseeseeseessessessesss s sesseses 63
2R 36 QFN3Z6 ETEEEIE .ottt bbbt 65
2R 3T LQFPLOO EFZEERIE ..ottt bttt bbbt 67
2% 38 LQFPEA EIEEEIIE ..ottt sttt 69
2% 39 LQFPAS EIEEEIIE ..ottt sttt bttt 71
R A0 TTEZIERTUIR oottt ettt a ettt e e nene 73

www.apexmic.cn Page 6



A

£ APEXMIC

R AL TREEBHIETR oo

R A2 FEEEBEBHIETR oo e

& 43 XHEHRARLEIER

www.apexmic.cn

Page 7



)

i

i

[Z]

1)

h

h

h

A

" APEXMIC
S H %
1 LQFPL00 BIBIEEEEE] ....ooooveeeereeeeeereeeseeesseeesesesesessseseseseeseseeesese e sase e seseseesase s esenesesesesesens 12
2 LQFPBA GIHIECEE] ....coovevieeeeeerieerte ettt ettt ee 13
3 LQFPAS SIHIECEE ....cooveviiveee ettt 14
4 QFN36 SIHIBLEE] ... oottt 15
5 APM32F103X4X6X8XB/APM32E103XB B FIZRGIMEE ...t 22
6 APM32F103x4x6x8XB/APM32E103XB AR FIBFEFRT ...coveviirieiiriceiree et 23
7 APM32F103x4x6X8XB/APM32E103XB ZAFIHIHEBRETER .....oovvovvevveeevecee e 24
8 S B B B BT T B TRt e 35
9 SIBMHINERIETIETIZR oottt bbbttt 35
10 EBIATEFEIIERTIZE ..ottt bbb 35
11 FEEBTTZR ittt b bbbttt b bRkt et e et ebene s 41
12 BINIBIEBTTAFIETE S coeeeverereieireie sttt 52
13 BERITTBETAIMEEBER (1) oottt ettt 55
14 SPIBIEE — MIRTUR CPHASO ..ottt 57
15  SPIBTFE — MIRTERD CPHAZL(L) oottt 57
16 SPIBIFE — FERETU(L) oottt ettt 58
17 USBEIRF: 3IRES LA TRERIBIBITE N ottt 59
18 QFNB6 FFEEE] .....veeeeie ettt bbbttt bbbttt 64
19 LQFPL0O0 FFEREL...cooviiiiriiiceticicieetete sttt 66

www.apexmic.cn Page 8



A

£ APEXMIC
20 LQFPBA EFEEE.....ccooeiieieiirieieertee ettt ettt b ettt ns 68
21 LQFPAS ETEEM ...t e et 70
22 FARBEEHIABE. ..o bbb 75
23 FERBIIRTRERE oottt ettt ns 78

www.apexmic.cn Page 9



éﬁgwc
2 SRR
2.1 #A
APM32F103x4x6x8xB/APM32E103xB %5t 25T ARM Cortex’-M3 AI#ZHY 32 fiIffib I
25, &= I{FIMZE 96MHz, N AHB SltRe Lk, S5 S EEMEI N DMA AISKILEERYIR
HRGEMZE, AR APB 8RIMNRKELE, RT EFEMIMIKIGIRE 1/0, RIEETERRR
RERIEFINRES. SHABERERARN FPU ZREELRIER T, IFEEEHELERS
LSHEHERE,
RNEBIX 128K FHRNFFESH 20K FT5HY SRAM 726E2R, TERSEESE 2 1 12 I8
ADC. 3 ™EH 16 (IR, 1 TEREHENSEN 1 MNeELRSE, REEREN S E
BEEO: 20 2C#O 20 SPIH#EOC 1D QSPI#EO.L 31 USART #M. 11 USB2.0FS
¥0OM 11 CAN2.0B #M, USB 5 CAN ARy T1E,
TEEBEN 2.0V ~ 3.6V, TIEREEEH-40°CE+85°CHI-40°CE+105°CRMAE R ik,
H%E LQFP100/LQFP64/LQFP48/ QFN36 B 4 #AEA AAVE R, FREFENIMEK 1/0 B

ERFARE

www.apexmic.cn Page 10



22 BRSEERXR

& 1 APM32F103x4x6x8xB/APM32E103xB = mInaEMIMEECE

£ APEXMIC

APM32F103xx APM32E103xx
Part Number
T4 | To| T8 TB |C4|C6|C8| CB [R4A|R6|R8| RB | V8| VB CB RB VB
LQFP | LQFP | LQFP | LQFP
Packages QFN36 LQFP48 LQFP 64 Q Q Q Q
100 48 64 100
Flash(Kbytes) 16 [ 32164128 |16 (32|64 128 | 16|32 |64 128 |64 | 128 | 128 128 128
SRAM(Kbytes) 6 10(20] 20 | 6 {10120 20 | 4 |10 | 20| 20 | 20| 20 20 20 20
General
2 2|3 3 21213 3 21213 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
[72]
§ QSPI 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
g 12C tla el 22122221 2 2 2
£ 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
= Unit 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
s B
A< Channel 10 (10110 10 10|10 10| 10 |16 |16 |16 | 16 | 16| 16 10 16 16
GPIOs 26 | 26|26 26 | 37|37 |37 37 |51 |51|51| 51 (80| 80 37 51 80
CPU@Max. frequency M3@72MHz M3@96MHz
FPU - =¥ FPU BT
Operating voltage 2.0V~3.6V
| I

Co

rtex

Intelligent Processors by ARM®

ARMa.
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3 5| 414
3.1 SIIE X

3.1.1 APM32F103x4x6x8xB/APM32E103VB %! LQFP100

)

= 1 LQFP100 3|HEREE

m'm| g N-O 1<
FEEEEEERTER TR SRR R
Oonano o e e e
§$8R$3§8%5‘8$£B£&&‘8Q%&' SRR RR
PE2 1 75 & vDD_2
PE3 2 @ 74 [ VSS_2
PE4 (|3 73 1 NC
PES g 72 [ pA13
PE6 |5 71 1 pA12
VBAT |6 70 ] pA11
PC13-TAMPER-RTC 7 69 [ PA10
PC14-0SC32_IN [|g 68 | | PA9
PC15-0SC32_OUT g 67 [ pas
VSS_5 |10 66 1 pc9
VDD_5 []11 65 1 pcs
OSC_IN |12 64 [ pc7
0SC_OUT 13 63 1 pce
NRST ] 14 LQFP].OO 62 1 pp15
PCO {15 61 1 pp14
PCl 16 60 I pp13
PC2 17 59 1 pp12
PC3 (18 58 ] pp11
VSSA [l19 57 [ 1 pp10
VREF- (120 56 1 ppg
VREF+ [ 21 55 [ ppsg
VDDA |22 54 [ pB15
PAO-WKUP |23 53 7 pB14
PAl {24 52 7 pB13
PA2 75 51 171 pB12
RN I B SR - = i B S
ERERERERERERERERERERERIRERERERERIRERERERERIRERERE
2 ES2RTLBEEREOSENOTASE Oo
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3.1.2

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

PD1 OSC_OUT
NRST

PCO

PC1

PC2

PC3

VSSA

VDDA

PAO-WKUP

PAl1

PA2

OO e

APM32F103x4x6x8xB/APM32E103RB %#%! LQFP64

2 LQFP64 S|HIECEE

Vss_3
PB9
PBS
BOOTO

~N
2]
a

[l

N - O w|mn<s
O N I M N o o = -
[~ I~ I I R = RO R G B g o
[~ W - S - T - T - B - T - T - T - T - N

ENENI NN N

63 62 61 60 59

W 00O NO BT A WNBR
® 2 1 vpp3
]
]
7
M

Rl
o h WN RO

58 5756 5554 53 52 51 5049
48
47
46
45
44
43
42

LQFP64 a1

40
39
38
37
36
35
34

33
29 303132

VDD 4 (| &

PAG [ I3

PA5 [ N
PA6 | N
PA7 [
pca [N
pcs | &
PBO C B}
pB1 | N
PB2 | &

PA3 [ Q
PB10
PB11

VSS 4 | &

ooy

HIH

Vss
VDD_

ERERERERERIRIRERERERERERRREREEE

VDD_2
VSs_2
PA13
PA12

PAl11l
PA10

PA9
PA8
PC9
PC8
PC7
PC6
PB15
PB14
PB13
PB12

.
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3.1.3 APM32F103x4x6x8xB/APM32E103CB %#%! LQFP48

3 LQFP48 S|HIEE &

o o
1™ = n <
Qo9 Nowagmodd
OV o0 oo <<
S>> aoaombanpoaaaaa
INEEEEENENEEENE AN NEEE
48 47 46 45 44 43 42 4140 39 38 37\1
VBAT | 1 @ 36 VDD_2
PC13-TAMPER-RTC — 2 35 1 VSS 2
PC14-0SC32_IN — 3 34 [ PA1;
PC15-0SC32_OUT [ 4 33 | pA12
PDO OSC_IN [ 5 32 | pa11
PD10OSC_OUT [ ¢ LQFP48 31 | PA10
NRST [ 7 30 ! PA9
VSSA [ g 29 || PA8
VDDA (] 9 28 1 pg1s
PAO-WKUP [ 10 27 |1 pB14
PAL (| 11 26 1 pp13
PA2 [ 12 25 |77 pB12
1314151617 18192021 22 23 24
gUuguououguobotuug
232838883307
aaacaacaoaaammnAn
aa ¥ nq
=5
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3.14 APM32F103 x4x6x8xB %% QFN36

4 QFN36 5|HIEREHR

_ |BooT0
PB7
PB6
PB5

_|pBa
PB4
PA15
PA14

,,,,,,, 36 35 34 33 32 30
vDD_3| b 1
OCS_IN/PDO| 2
ocs_ouTt/pb1| ) 3
NRST| ' 4
vssa| s QFN36 27 lpan
VDDA| ;6 T
PAO-WKUP | 7
PALI " 8 20 |pas
PAZ| ) 9 19 \vop_1
10 13
. (M
i P P
2 § 2 %2 38 8 8 7
[-N [-N o [-N [-N a a [-% n
>
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3.2 5| Bl¥E AR
R 2 APM32F103x4x6x8xB/APM32E103xB 5|HIE X
SIkihS g FIhEE® w]%EH S A IhEE
iR " B+
xm o | @
< Yo} — © o .
A - ) = (BifR) .
L oA % § Z - BRikE A NI
= = = o
PE2 - - 1 - 1/0 FT PE2 TRACECK -
PE3 - - 2 - 1/0 FT PE3 TRACEDO -
PE4 - - 3 - 1/0 FT PE4 TRACED1 -
PE5 - - 4 - 1/0 FT PE5 TRACED2 -
PE6 - - 5 - 1/0 FT PE6 TRACED3 -
Vear 1 1 6 - S - Vear - -
PC13-
2 2 7 - 1/0 - PC13®) TAMPER-RTC -
TAMPER-RTC®
PC14-
3 3 8 - 1/0 - PC146 0SC32_IN -
0OSC32_IN®
PC15-
4 4 9 - 1/0 - PC150® 0SC32_0uUT -
0SC32_0UT®
Vss_5 - - 10 - S - Vss_5 - -
Voo_5 - - 11 - S - Voo_5 - -
OSC_IN 5 5 12 2 | - OSC_IN - PDO™
0OSC_ou
OSC_ouTt 6 6 13 3 0 - T - PD1™
NRST 7 7 14 4 1/0 - NRST - -
PCO - 8 15 - 1/0 - PCO ADCI12_IN10 -
PC1 - 9 16 - 1/0 - PC1 ADC12_IN11 -
PC2 - 10 | 17 - 1/0 - PC2 ADC12_IN12 -
PC3 - 11 | 18 - 1/0 - PC3 ADC12_IN13 -
Vssa 8 12 | 19 5 S - Vssa - -
VREF- - - 20 - S - VREeE- - -

www.apexmic.cn
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VREF+ - - 21 - S - VRert - -
Vbpa 9 13 | 22 6 S - Vopa - -
WKUP/
USART2_CTS® /
PAO-WKUP 10 | 14 | 23 7 1/0 - PAO -
ADC12_INO/
TIM2_CH1_ETR®
USART2_RTS®)/
PA1 11 | 15 | 24 8 1/0 - PA1 ADC12_IN1/ -
TIM2_CH2®
USART2_TX®)/
PA2 12 | 16 | 25 9 1/0 - PA2 ADCI12_IN2/ -
TIM2_CH3®
USART2_RX®©/
PA3 13 | 17 | 26 | 10 1/0 - PA3 ADC12_IN3/ -
TIM2_CH4®
Vss_4 - 18 | 27 - S - Vss_4 - -
Vop_4 - 19 | 28 - S - Voo_4 - -
SPI1_NSS®)/
PA4 14 | 20 | 29 | 11 1/0 - PA4 USART2_CK®/ -
ADC12_IN4
SPI1_SCK®)/
PA5 15| 21 | 30 | 12 1/0 - PA5 -
ADC12_IN5
SPI1_MISO(7)/
PAG 16 | 22 | 31 | 13 1/0 PAG TIM1_BKIN
ADC12_IN6/TIM3_CHL(T7)
SPI1_MOSIK(7)/
PA7 17 | 23 | 32 | 14 1/0 PA7 TIM1_CHIN
ADC12_INT/TIM3_CH2(T7)
PC4 - 24 | 33 - 1/0 - PC4 ADC12_IN14 -
PC5 - 25 | 34 - 1/0 - PC5 ADCI12_IN15 -
ADCI12_IN8/
PBO 18 | 26 | 35 | 15 1/0 - PBO TIM1_CH2N
TIM3_CH3®
ADC12_IN9/
PB1 19 | 27 | 36 | 16 1/0 - PB1 TIM1_CH3N
TIM3_CH4®©
PB2/BO
PB2 20 | 28 | 37 | 17 1/0 FT - -
oT1
PE7 - - 38 - 1/0 FT PE7 - TIM1_ETR
PE8 - - 39 - 1/0 FT PES8 - TIM1_CHIN
PE9 - - 40 - 1/0 FT PE9 - TIM1_CH1

www.apexmic.cn
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£ APEXMIC

PE10 - - 41 - 1/0 FT PE10 - TIM1_CH2N
PE11 - - 4) - 1/0 FT PE11 - TIM1_CH2
PE12 - - 43 - 1/0 FT PE12 - TIM1_CH3N
PE13 - - 44 - 1/0 FT PE13 - TIM1_CH3
PE14 - - 45 - 1/0 FT PE14 - TIM1_CH4
PE15 - - 46 - 1/0 FT PE15 - TIM1_BKIN
12C2_SCL/
PB10 21 | 29 | 47 - 1/0 FT PB10 12C4_SCL/ TIM2_CH3
USART3_TX®
12C2_SDA/
PB11 22 | 30 | 48 - 1/0 FT PB11 12C4_SDA/ TIM2_CH4
USART3_RX®
Vss_1 23 | 31 | 49 | 18 S - Vss_1 - -
Voo_1 24 | 32 | 50 19 S - Voo_1 - -
SPI2_NSS/
12C2_SMBAI/
PB12 25 |1 33 | 51 - 1/0 FT PB12
USART3_CK®/
TIM1_BKIN®
SPI2_SCK/
USART3_CTS®)/
PB13 26 | 34 | 52 - 1/0 FT PB13
TIM1_CHIN®/
QSPI_IO0
SPI2_MISO/
USART3_RTS®/
PB14 27 | 35 | 53 - 1/0 FT PB14
TIM1_CH2N®/
QSPI_IO1
SPI2_MOSI/
PB15 28 | 36 | 54 - 1/0 FT PB15 TIM1_CH3N®)/ -
QSPIL_I02
PD8 - - 55 - 1/0 FT PD8 QSPI_IO3 USART3_TX
PD9 - - 56 - 1/0 FT PD9 - USART3_RX
USART3_C
PD10 - - 57 - 1/0 FT PD10 QSPI_CLK K
USART3_CT
PD11 - - 58 - 1/0 FT PD11 - S

www.apexmic.cn
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TIM4_CH1/
PD12 -l - |59 - /0 FT PD12 QSPI_SS_N USART3_RT
S
PD13 -l - 160 - /0 FT PD13 - TIM4_CH2
PD14 -l - |61 - /0 FT PD14 - TIM4_CH3
PD15 - - 82 - /0 FT PD15 - TIM4_CH4
PC6 - |37 |63 - /0 FT PC6 - TIM3_CH1
PCT7 - | 38| 64| - /0 FT PC7 - TIM3_CH2
PC8 -1 39|65 - /0 FT PC8 - TIM3_CH3
PC9 - | 40 | 66 | - /0 FT PC9 - TIM3_CH4
USART1_CK/
PAS 29 | 41 | 67 | 20| /O FT PA8 TIM1_CH19/ -
MCO
USART1_TX® /
PA9 30 | 42 | 68| 21| 1/0 FT PA9 -
TIM1_CH2©
USART1_RX®/
PA10 31 43169 | 22| 10 FT PA10 -
TIM1_CH3®©
USART1_CTS/
USBDM/
PA11 32|44 70|23| 10 FT PAL1 -
USB2DM/ CAN_RX®/
TIM1_CH4®
USART1_RTS/
USBDP
PA12 3345|7124 /0 FT PA12 USB2DP/ -
CAN_TX®/
TIM1_ETR®
JTMS/
PA13 34 |46 | 72| 25| 1/0 FT - PA13
SWDIO
RERE - - | 73 - - - - RiERE -
Vss_2 35 | 47 | 74 | 26 S Vss_2 - -
Voo_2 36 | 48 | 75 | 27 S Voo_2 - -
JTCK/
PA14 37 |49 | 76 | 28 | 1/O FT - PA14
SWCLK

www.apexmic.cn
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TIM2_CH1_
ETR/
PA15 38 |50 |77 |29| 10 FT JTDI .
PA15/
SPI1_NSS
PC10 - |51 )78 - 1/0 FT PC10 . USART3_TX
PC11 Sl s2 79 - 1/0 FT PC11 . USART3_RX
USART3_C
PC12 - |53 )80 - 1/0 FT PC12 . )
PDO Sl - lsel 2| 1o FT PDO ; CAN_RX
PD1 - &2 o3 1/0 FT PD1 ; CAN_TX
PD2 - | 54|83 - 1/0 FT PD2 TIM3_ETR ;
USART2_CT
PD3 Sl s - 1/0 FT PD3 ; <
USART2_RT
PD4 S - s | - 1/0 FT PD4 ] S
PD5 Sl - 8| - 1/0 FT PD5 ; USART2_TX
PD6 Sl e - 1/0 FT PD6 ; USART2_RX
USART2_C
PD7 Sl - s8] - 1/0 FT PD7 ; )
PB3/
TRACESWO
PB3 39 [ 55 |8 | 30| 10 FT JTDO TIM2_CH2/
SPI1_SCK
PB4/
PB4 40 |56 |90 | 31| 10 FT | NJTRST ; TIM3_CH1/
SPI1_MISO
TIM3_CH2/
PB5 41 |57 91|32 1o ] PB5 °C1_SMBAI
SPI1_MOSI
°C1_SCL®)/
PB6 42 |s8]92|33]| 10 FT PB6 °C3_SCL/ USARTL_TX
TIM4_CH1™
°C1_SDA®/
PB7 43 59|93 |34 | 10 FT PB7 °C3_SDA/ USARTL_RX
TIM4_CH2®
BOOTO 44 | 60 | 94 | 35 | - BOOTO ] )

www.apexmic.cn
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I2C1_SCL/

PB8 45 | 61 95 1/0 FT PB8 TIM4_CH3® (12c3_SCL
/ CAN_RX
12C1_SDA

PB9 46 | 62 | 96 1/0 FT PB9 TIM4_CH4® (12C3_SDA
) /CAN_TX

PEO - - 97 1/0 FT PEO TIM4_ETR -

PE1 - - 98 1/0 FT PE1 - -

Vss_3 47 | 63 | 99 | 36 S Vss_3 - -

10
Voo_3 48 | 64 0 1 S Vop_3 - -
1I= %A, O= i, S= B8R, Hiz= =

2.FT: BR5V

3ELUEANRKREENREEME. WTFAFBRMINIRIRNEE, AR EAR\RSHIZHEEEIR,
BN, EANBSRAE 14 SPIFN 2 4 USART B, Ef1EIZ SPI1 # USARTL & USART2 (£I10) .

4.PC13, PC14 1 PC15 5IHNi@E IR X FEHITALE, XM EBIRFXREEBIRIERIER(EBmA). Flit

X=5IBME RIS BET A LUT RS

ZER—REIRE— 15 L, (AR R

£ 2MHz BT, & ARKENAE 30pF, FHEREEFENBRIR(GNIE) LED)o

5. X5 | HIE&E D XIEE—

B (XEFERFSRTEMURKAEND
AREYER M 2513 I BKP 77289 XET,

6.1t KE AThRERE B R ECE R H M5 M L (NRBR M ER SHISIH), ¥FHAER

SHADAEI/0 BT
7.QFN36 $13ER95 1R 2 F05 M0 3. LQFP48 #1 LQFP64 £33 | 5 F05 M1 6,

BHERIEEET,

{BELfE

R EBRGTENRERST, ZERMEEN, XEF|WEPRSHENKEFTF
KXFIEIEHEIXLE 10 ONARKER, BEESEF

EBESEFMN

ERREMERIAEE N

OSC_IN #1 OSC_OUT Thiehfl, XM PIAEMGE XM N5I#79 PDO #1 PD1 TAE, {BXF LQFP100 ¥
%, BF PDO# PD1 REGMINEESIH, AREXNEFRRGHITERRRE, ESHMEEES
EZSEFME AR 1/0

iﬁo

ETNHERIEEET, EAMEERNT, PDOF PD1 RAEERE H 50MHz it
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33 RYEE

5 APM32F103x4x6x8xB/APM32E103xB R 5 R SIEE

)

TRACECLK |
TRACED[0:3] | LLh  1pyy m POWER
as AS Trace/ tri I—
= © Controller Vop=2 to3.6v
NITRSTKE SW/ JTAG VOLT.REG.
1Dl — 3.3VT0 1.8V I_ Vss
JTCK/SWCLK Cortex™-M 3 CPU 3
JTMS/ SWDIO 8 | Frash 128kB @ VDD
JTDO '::,s k> 64 bit
as AF| Fmax: 96 MHz T €
SRAM
NVIC 20KB @ VDD
A [
GP DMA PCLK1<—| XTAL OSC [Josc_in
7 channels 2| PCLK2<€— PLL&CLOCK 4-16MHz | osc_out
= HCLK€— MANAGT
[y K—=)8 rax
cuss w0130l G am k| [rcem
as AF @ VDDA 8| |[_rcaokH: > IWDG
SUPPLY i “Sveon— Stand by
NRSfI SUPERVISION & @ Ki=>|  interface ; Vear
oo t—— Cromron |ona
AWBZ | AnB2 [{ XTAL32 Khz ["oscaz_in
PVD > Int | oscaz2_our
APB2 APB RTC Backup -
prven _ AWU reg TAMPER- RTC
80AF C) WAKEUP G > Backup interface |~
Pats0 =
K oz ko> 4 chammels
I S
pei1s: 0K apioc K——>) gl mms K> 4 channels
e T SR ek & channen
PE[15:0 4_, Il BT RX/TX/CTS/RTS/CK/
4 Channels [ 14: § E USART2 SmartCard as AF
o ©
3 compl. Channels 4—; -3 £ [ _ RX/TX/CTS/RTS/CK/
ETR and BKIN ¢ TiM1 ) = USART3 :> SmartCard as AF
1 2l 1 MOSI/MISO/SCK/
MOSI/MISO/SCK/ 3 & MOSI/MISO/SCK
NSS as AF % — :LE" < NSS as AF
Fex /TS RIS/ & <> 12c1/12€3 > SCL/SDA/SMBA as AF
RX/TX/CTS/RTS/CK [ usart1 K——>18
smartCard as AF | < USARTI < <= ncynca > SCL/SDA as AF
@ VDDA <— bxCAN USBDP /CAN_TX
| —— | -—
16AF 12 bit ADC1 [ IF <> USB2.0 FS USBDM/ CAN_RX
VRer+ > (USB2)2.0FS
Ve, 12 bit ADC2 || IF
Fremp sensor]te

1. APM32F103x8xBx4x6 %%I#y AHB FISIR APB BIE&$0Z A T2MHz, APM32E103x8xBx4x6 &5
S3E ) 96MHz;

2. APM32F103x8xBx4x6 ZIH{EIR APB BY¢hHIREMZE S 36MHz, APM32E103x8xBx4x6 R 5IMEE
APB BY SRS MZRF 48MHZ,
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iNEL

£ APEXMIC

6 APM32F103x4x6x8xB/APM32E103xB % 5B iz

FLITFCLK

v

to flash programming interface

usB 48 MHz . USBCLK
8 MHz Prescaler " toUSBinterface
HSI RC o 1/1.5/2
FPU
Prescaler
/2 1/2
QsPI
96 MHz max HCLK
PLLSRC PLLMUL SwW to AHB bus, core,
| Clock memory and DMA
..,X%16 AHB
! HSI SYSCLK
x2,%3,% Prescaler 1 8 »  to Cortex System timer
3,4 PLLCLK —7] Enable(3bits) Y
PLL HSE /1,2..512
» FCLK Cortex
Free running clock
II CSS Il
APBL 48 MHz max
Prescaler PCLK1
PLLXTPRE /1,2,4,8,16 to APB1
0sc_ou Peripheral Clock Peripherals
4-16MHz Enable(13bits)
OSC_IN HSE OSC
TIM2,3,4 to TIM2,3
’If(APBl prescaler=1) x1 and 4
else x2 TIMXCLK
05C32_0UT To RTC Peripheral Clock
LSE OSC > Enable (3 bits)
05G22 IN 32.768KHz LSE RTCCLK
. APB2 96 MHz max
PCLK2
»—  Prescaler
RTCSEL[1:0] . /1,2,4,8,16 to APB2
LSIRC LSI to independent \ilatchdog( IWDG) Peripheral Clock peripherals
40KHz IWDGCLK ” Enable(11bits)
Main TIM1 timer 1
Clock Output PLLCLK If(APB2 prescaler=1) x1 toTIM
mco [ HsI else x2 TIM 1CLK
—— HSE Peripheral Clock
SYSCLK ADC Enable(1bits)
MCO to ADC
Prescaler >
/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 #5IAY AHB FI=i% APB HfR= SR

S ) 96MHz;

73 T2MHz, APM32E103x8xBx4x6 R&5IM &

2. APM32F103x8xBx4x6 ZFIRIEIEE APB ISR S MK S 36MHz, APM32E103x8xBx4x6 R 5!HIEEE

APB BY$HBIEEIAE S 48MHz,
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3.5

ok BRS

7  APM32F103x4x6x8xB/APM32E103xB 2 5| #hit bR 5T ]

£ APEXMIC

OXFFFF FFFF

7

0xE010 0000

ARM® Cortex®-M3
Internal
Peripherals

0XE000 0000

6

0xC000 0000

0xA000 0000

4

0x8000 0000

0x6000 0000

0x4000 0ooo| Peripherals

0x2000 0000 SRAM

0

0x0000 0000

Ox1FFF FFFF
Ox1FFF F8OF

Ox1FFF F800

Ox1FFF FO00

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 feS:(:Ze
0x4002 100
0x4002 040 reserved
0x4002 000 DMAd
04001 30—
0x400% 380 reserved
0x4001 340 e
0x4001 300
0x4001 2C0 /I::g
oy ooy ADC1
0x4001 240 ]
0x4001 1CO fepsertvz
0x4001 180 P°ftD
0x4001 140 or
0x4001 100 :or:;:
0x4001 0CO Pz:tA
0x4001 080
0x4001 040 ::‘IT(;
Oxao01 901 reserved
0x4000 740 =
0x4000 700 e
0x4000 6CO p—
0x4000 680
bxCAN
0x4000 640 Shared 512 byte
USB/CAN SRAM
gzzggg ggg USB/USB2 Registers
2 2
0x4000 5800 '2C2 I2C4 }
0x4000 540 1’c1/1°c3
0x4000 4CO reserved
0x4000 480 USART3
0x4000 3CO reserved
0x4000 380 SPI2
0x4000 340 reserved
0x4000 3000 V'VV‘V’VDI;SG
0x4000 2C0 e
0x4000 280 reserved
0x4000 0CO
0x4000 080 TiM4
0x4000 040 TIM3
0x4000 000! TIM2
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4

4.1

4.2

4.3

43.1

4.3.2

A

£ APEXMIC

Theeta

ARM°Cortex’-M3 ¥
A E ARM®Cortex®-M3 Wiz, T{ESIZE 96MHz, FREFE A ARM TEFE,

APM32F103x4x6x8xB/APM32E103xB BRI RLKIEE, NE 5 Firo

Fiaas
WESENFELS, B 128 Kbytes, AFERIZFHRIE.

NERSEMERR, &= 20 Kbytes, ERLULFT, FF(16 fi)HEF(32 fiI)IHiE,

HREE

HEBFE

® Vpp=2.0~3.6V: Voo B4R 10 O, F5 Voo REBEREESRNZOBRME;

® Vppa=2.4~3.6V: 5 Voo#8iE, J3 ADC. EfUEIR, RC #5728 PLL RURINER D e, 12
F3 ADC B, Voo RF/NF 2.4V Vopa M Vssa @53 BIZERZS Voo H Vsso

® Vpar=1.8V~3.6V, HXH Voo Y, BIAEREIRIIMLLES, 79 RTC. SMEB 32KHz HR57%2340
[EEEEEMtE,

AR XTMEEEERSIHNFAEESIE 11

FE R ESS

B BEEESE AT MCU M ITREL, Mmab i, EBEE=MIFER:

o FiERX(MR): LUEBFEERIEM 1.6V BR(Z. HNTE. IME);

o (RINFEMREIL(LPR): LURINFEETNIRME 1.6V IR, LUREE1E23H0 SRAM AR

o XUTEIAT CPUMFHIAE: BERELESB, BRTEABRMNEHXEHIN, FEas
1 SRAM FIAB 2B EK;

AESEEMRBALTIERS, EFIRATXALT AR,
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" APEXMIC
433 {HEBRER
FamAEREER T LB EI(POR)/#=EE{I(PDR)EE. = Voo AEIIRERIMEE Veorpor BT, F
SFIEBETHE;, 3 Voo B FIRERMRIE Veorpor Y, RARRIFEMRT, THRIEEIMNBENE
o Veorpor NAITIESE ERERBEIBIFLE,
P PVD 1540 Voo/Voos BEH SN EBEESRE Ve MR, 3 Voo RFHETIR
EBIRE Ve BY, ZEHRSFLEHE, PELERERFPTUAHESERIRFHITHZREAN

Z2EN. PVD REREBRIEFAR. XTF Ve AT BESEERERSBSR,

43.4 RIHFEER

PR =MRIHFERT, A TR, FER R SR B M4 2 BA R RENFE,

o MEIRIEN: EEREERT, RE CPUEL, FAEMESRATIERS, FETRELES
7/ S BT IRER CPU,

o EHERX: 7EFIS SRAM AIFERABAERNIBERT, ENNERXATLUARIRKAELE
HFE, EENRILT, AP 1.6V HEBEDFLE, HSE. HSI. PLL BS#hXiE, AEE®
BT @@ s R NSRS LSS m— M ECE AL EXTI ARl S REE,
EXTI S0 L2 16 MR 1/O OZz—. PVD 9%, RTC iffhak USB HIMEER(E S,

o HHMERN: ERNBEXTILLRRIRENBEEHERE. ERNERT, RBNBEEEES
WX, FrLAAER 1.6V B AV EB4RTIMT; HSE. HSI. PLL BI$hXiE; #ENGFHR
[, SRAM MIFERHRBIHEL, BEEFTERNABTNAGRY, FNERNIE

MEHRIVRHRIS M Z: NRST ERVSMBEMI(ES. IWDG £, WKUP 5|l LR — EF
18788K RTC MR FE B,

A ERERNENHEFHURES, RTC. IWDG FIXMAIET SR SWIFLIE, QSPI BYHRETA e
ER{RIh#E
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4.5

£ APEXMIC

iNEEI =E)

RABINERAE 8MHz Y RC #5728 (FARIARY Y, BRI LUEIRIMBRY. BRI EITRY
4~16MHz BY$h; MBI SMERATEhR2MAY, EREIEE, RPEEEMIREIRNERR RC #k
e, WIR(ERET FREf, ZROFA)LURIREIAE N BY AR,

SN Zs T ECE AHB. SiE APB(APB2)FI{iE APB(APB1)RY#TiZE, AHB FIEiX APB
BYERE SRS 96MHz, {RIE APB BYBY$9 48MHz,

APM32F103x4x6x8xB/APM32E103xB HIBHH i EEE 6,

RTC MG & & FE

RTC BE—HELETHITRES, TLUBIRMHEMBAIIE, TEBRFHFEMMHRMES
BTINAE, & RYBTERIRA] LUEIESMER 32.768KHz MR AR 728, HEB 40KHZ {IR RC #R5%385
SMERERBSERLE 128 D HRRVET tH, AFMRRARMHMRE, FLLEIHME— 512Hz 8955
%t RTC BBS$R#1TRUE. RTC BB— 32 INAHRIZTHEE, EALLREFHRAILUEITK
BHElRYNE. B— 20 {URYFRD STEs A F RS, BIABR TS 32.768KHz BY, &
et —1 1 R EEE,

[EEEFFEN 10 1 16 N FFR LT, B TE Voo XA, R%F 20 NF T HIFE A AR,
RTC ME&FHFHEI—NFXRME, 7E Voo BRRETIRFFKIER Voo HEE, BNER Vear 5|50
e, RTC MEEFESAIBARNBREEMWREN; IMFIIRIREN, BAIKE

filo
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4.6

4.7

4.8

4.9

Aﬁgwc
BEEL
BBy, BT BE5 R LUkE =M B 3R R a—:
® MARPNGFFESEEE

o MEAELSEFMHESEEE
® MMAEE SRAM BZ

BZMHIEF (Boot loader)FR T R 4t7fiEdeT, FILUEE USARTL WREFEMHEITHRIZ.

CRC(1BIF TR iR5) 1T R &t
CRC(EARARL) T ERTEA— M EENS ALK ER, M—1 32 AHREFEE—
CRC 3,

CRC HEHTAILA TR ERHNESR, FEEEENERZREN~ ENE R XL,

wEN A2 P ETHEHER(NVIC)

o HEAME 16 MRIGIERIM TR, TR MIER R TENEE, ZMERI NVIC SEIT
RAER Ry AR B IR LY M IR,

RS, FRETEE N O EEHE AR,

FFRETEY R ER A,

IR IERE B BYAR S L SR P B

Sz FF T E BB R T RE

BohR7F IR SR

TR EERE, THEFIMELTHE

TR DU/ B R T RE IR 1R it ROERY R BT E IR Th BE

SMER BT /5B A I 2R (EXTI)

SMERARMT/SEAHITEI2R 19 DN E B4/ P RTIERAIWA MR AR, 5 FBTES B LRI
EETEMNMASMH( LR TEATNLA), HEBRMMKER; B — M EESESRER
FRERETERBVRE. %X 80 M@ 1/0 OERE 16 N ERrRETL, EXTI BT LU EI Bk

BEE/NFRER APB2 BYBTERE HA,
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" APEXMIC
410 FRIEHEHIT(FPU)
FmAEMRIH FPU ZRcERESTT, X IEEET54 v, XFREREIRIER.
411 DMA
mmE%B 7 KB DMA, aJLUBIEEMREIFMESR. KEIFESNEMERINGEERE
5o
SMEEHEEHNG DMA IEREE, FalKE. JRHMLLA B Rt ER ] OS2k 2 50
®E,
DMA BT U F EEMIME: SPI. 12C. USART, TEATEE TIMx #1 ADCo
412 AEHiEENIANE 1R
EREE 1 MERITHIERZR(TIML). 3 MBEA T 23 (TIM2/3/4) UK 1 MR E A ER 28,
1MNBOE EER M 1 RS EE R 2S,
TRIR T BRE B 257018 B E B 23RV ThaE
& 3 ERVERTIEELLE
ENE | HBREaRE R FSMARM | =4 DMAER | #3k/LEiEE | EAEH
TIM1 61 | mE, AT, AL/F 1~6:?;;§fﬁg BD) 4 5
TIM2
TIM3 611 |k, mF, meE | oo 2 BD) 4 %A
e RN
4.12.1 BREFIERZZ(TIML)

SRIEFIER R (TIM) FT LR E R 57 R 6 MEERI =4 PWM R 428, EEBHIEXEA

RYE A PWM B, A AR A e B RE A ER 28, W MRIIFEER AT

o AR
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o LI
® 4 PWM(A&EHOXITTER)
o HfKhH

BN 16 MM EER RN, ES TIMx ERSE AR BRI EEE M 16 {1 PWM L4250,
EEBE2EH8EF1(0~100%).

EIRHAENT, HHEEEA LARARSS, BB PWM a2 b, M6 ER X L 46 tH PRzl R FF
Ko

RENEMSIERN TIM EBSEEHER, AHBEREER, RibSRKEHER 250 LuRdER

RHEIRINAES TIM ERS SR IMEHRIE, 1RIERD HEHHEIRINEE,

4.12.2 EHER28(TIM2/3/4)
PR EH 3N AR ETHAREERNE(TIM2, TIM3 # TIM4), S EREEHE— 16 Ik
EEOINEGEE SRR REE. — 16 MRS MM 4 MBS, SNEEHTATR
AR, LI, PWM F SRS
Ei AR A SRS R 5 B RIS N SR E T, RHESREHEIEIEE, £
HERT, ST MRRL, TR ENRSEEATE PWM B, S ENSEHEIR
789 DMA BRI,

X BRIE RS IR B RITRAIES, WAERIE 1 E 3 M ERERSBHRF R,

4.12.3 MIrEI 1¥(IWDG)
M BIVARET— 12 IRERITHSEN—1 8 UMFINIME, EH—TMREIRIZIA
40KHz B9 RC #R57 85t (Y9 FAX D RC #R5%2IRIL T B, FRLLERIBIT T =R

MER, EETLRERE S, TUERERNEREUENRS, BAIUEA— T EHEN
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BANAEFRHENEE, BdERFNA UEERRRAREAHBEIH. FREE

T, SRR LIARREL,

4.12.4 HOEIIH(WWDG)
BOAMNARE— 7 UBERITEE, HoLUgEMBRIETT. e EREI THRT
TERERBENEURN RS, CHENWIRE, EERMAMEHRETIE; TEEERXT, it
23 A] LUK ZS

4.12.5 ZAHBEIER2§(SysTick Timer)

XM EN BT ATENRERS, BAISM—MUERRRITHRE, EEA TS

® 24 {URVEBRIITENES

o EnjENNFHIEE

o Lit#REs 0 R E— A Bk R HlR
® FI{RIERT IR

4.13 @fsE0

4.13.1 PC R4
ME 2 PC BEHEN, WATETSERXFIMER, HTENREER, PCEOXE
75K 10 4k, 7 IMERETZHWMSMAE T AE, 12C1/ 12C2 WE T BB CRC R4E/RLE

283, E1ILUERR DMA #1FH 3255 SMBus 54k 2.0 Ay / PMBus Sk,

4.13.2 BERARY /7T WA F(USART)
MER 3 1 USART @50, EBEMHR CTSHM RTS ESEIE, A 1S07816 e+, =
IrDA SIR ENDEC fEHI4ARED , 7124 LIN 3/ MIE, USARTL $EOE(EREANA 4.5Mbit/s,

HERZORBEEEKR A 2.25Mbit/s. FiE USART £ O48ET LIfEFR DMA 1%,
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4.13.3

4.13.4

4.13.5

4.13.6

4.13.7

" APEXMIC
BiTIMZIEO(SPI)
Wik 2 1 SPHEQ, AWSHSINNLEUF/2RITHRTANERE. ATLEEERATIM
R T, ECE M SN 8 U5 16 (L EMBERI T, 2N ITAF W THYBSHEKA A 18 Mbit/so

FRBERY SPI 2 O#FE] LIER DMA #8215,

P4 SPI £l23(QSPI)
FmRE 11 QSPI TREEREO, AILUET R, WML SPIRTUERIMND flash, <#F

8 {il. 16 A0 32 {iifinl. AERHE 8 bytes FY&LI% FIFO # 8 bytes B9iEUX FIFO,

28 X 145 (CAN)
@AWk 1 CAN B0, A 2.0AF 2.0B(X5) AT, BEERXRFHHE 1IMbit/s.
B DR A&E 11 AARIRATRIAR AN, Wa] BURWRAIARIX 29 URRFTIVY R, BE 3

NRIZERFER] 2 MEW FIFO, 3 4R 14 MRIETIRVIRIRES.

WA BITEZ(USB)
FEEmER 1 USB 20, ¥ USB2.0 23R, Rl HRAEE, BEETI/MEEIRE,

USB & FBfY 48MHz B $hE SR PLL B4 (RS R —1 HSE &{FIR728).

USB #05 CAN ORI 6EF
USB 5 CAN RIEHERES, HE:

® 1 USB YAt {REFS 0x100 &5 0x00000001.
® PAll#1 PAl12 5|4 USB i, CAN EREESIHL
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4.14

4.15

4.16

" APEXMIC
EABRANEHEO(GPIO)
P AA 80 1 GPIO 3|H), S 5|HIE A LIBSGRERBAN. WHEH R R HE
FAThRE. Z¥ GPIO 3|MIE S B F RN E AIMSH A, T BRI TIRER RO, R
BB GPIO 5| fl#R B KB @I e /o
EFEMNBRT, 1/0 SIHIBYIMEThEER] LUBE — M ERVIRIEDIE, LUBEZEINIBEA 1/0

& 17e8. £ APB2 ERY 1/O BlR]IA 18MHz RYERAZIRE

ADC(HE /B %R dR)
FRAER 2 D 12 (SRR, §1 ADC KRS 16 MINBEE, FLUTHER
SRAHER. EEERT, BRETEEEN QRN LR,

ADC 0O LRy EthZEThRE B4E:

o [FTHRENREF
0 X HIRBMNIFF
® HRREHF

ADC RILAfEF DMA #21E,

RINE VAR AITIFEREEN K, ZRAFMEEFEE, REANESBLHM
ENEER, Rr=Ehihr,

FRiE A E B 88 (TIMX) Ml SR IZHI E B 28 (TIM1) = £ B4R LU R A BB EXE) ADC R R,

1 FIFEF7 EfE AD BIRSBISIRIS
= L AR
BEERET E— N EREA T UNEE, BICEENE 2V < Vo< 3.6V 28, BEEBS

TEMERIERES] ADC12_IN16 NI NEE £, BT RERSENRE MR BFRE,
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‘?‘ﬁ(wc
4.17 AREO(SWI-DP)
= BT E O (SW-DP)A JTAG(JTAG-DP)IEikiE AmAM 7 =Ko
JTAG 0% AHB 35IABECHEM 5 $HRE JTAG 0. SW-DP 0% AHB BB 2 $H(2K

E+E ) O,

SW-DP #2089 2 M5IRIF] JTAG #2008 5 5 BIF—E 28 AR,

5 BN
51 KA

BRAERTINIE, FREBESRERL Vss BB,

511  SAEMS/ME
BRAESSRISAR, EEFL LBEXY 100%™ REREERE TA=25°C TN, FAE&
INMIRAESERINIFRERE. HEBEEMNHIMEZH TEERIE
EENRETANFEPIHANBEIEZEES TG, QITEMAN/XTZEEEENEE, F2E
g EETI, EESIHHNEME, RO MsRAREREIEANRLE, BRETE
HIDR=(EinES (T £33 )55,

5.1.2 BAI{F
BRIESFHIHER, HESUERE T Ta=25°C # Vop=3.3V(2V < Vpp < 3.3V BEEHE), XLk
BNETIRITES.

513 SuRighs

PRAESRIRER, BAEhA (N A T IKIHESMAREN .
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5.1.4

8 MESIHBSHMEIRIAHFMAE

—e] APM32F103XXPIN

C=50 PF s

A AHEBR

ot

E 9 SIEMaABENESE

H] APM32F103XXPIN

B: 3IRMENEEE

B 10 BEEENZEAER

| DD_VBAT

AFM32F103XXPIN

C: Bl *%mU%UDD"'Vref)

£ APEXMIC

www.apexmic.cn
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" APEXMIC

52 ABXNRATEE
miER M ENEFNREATE EEFIENSEATE SRS RLHNENEATEE, 7
BRSSP AARNSTR. XERBAHEARNERHE, FAERELFA THRAEN

EEMEITIER. SFKELFERAERMG TR MEMEIR M,

521 HATEBERE:

® 4 RAFEREHE

e Hik BME | BAME |
Voo - Vss SMNEB = {3t BB BT (02 Vioon A Vo) 0.3 4.0
Vin 1£ 5V BRMG | B _EMENEED Vss-0.3 55 Vv
FHESIHLEMNRmNEED Vss-0.3 Voo + 0.3
| AVoo | REMEES M2 AR EE 50 N
| Vsse-Vs | RS M2 B EE 50

1. FREMIERIR(Voo, Vooa) M3 (Vss, Vssa) 5 | BElA IR LR E I B AN A SER M BB BB R .

2. MR VN FBERKXE, nenF2EBEERRR. N8R VnBIZRAE, DIREIMBRE] Inyen R8T
HEAE, 4 V> Voo, B—NERBENER; & VinsVss B, B—NMREBENETR.

522 EATEBME:

*® 5 RARUEBRSE

s ik RAE LA}
lvoo 2233 Voo/Vooa BBIRZHY S BB (LR BE37T) (V) 150
lvss 2233 Vss LRy 5 BIR (AT H B 3T) ) 150
lio £ 1/0 M5 | L REER 25
£ 1/0 S5 | B LRI -25 mA
Iing(einy 2 @) NRST 5 |BIETENERR +5
HSE B9 OSC_IN 5|f#i#0 LSE B9 OSC_IN 5 [BIBENER *5
HAth5 |8y ENER +5
Zlingeein? FRA 1/0 AMIZHI5 B LAY SE R +25

1. FREHRIEEIR(Voo, Vooa)FOi(Vss, Vssa)SIBIATIRLEZISMERIFERRMMHERIR L,
2. MR VNABIRKE, e FAZBIENRR. IR VNBIRAE, DAEIMBIRE inen T8
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TESARE. HVin>Voo by, B—PMERFEANER; 5 Vn<VssBY, E—MREFENBR.
3. REGENERSTH ADC BUREINMERE,
4. 51 1/0 ORI EENEREY, Zinein R AEAERENERS R EFENBRINEIAS 43 {E 2 #,

XU

REEFESM 4N /0HROEM EInenRAEBERHE L,

A

= APEXMIC

5.2.3  tREBEEIAMEN K
= 6 mEFMN
s R Bua B[
Tste EERESTE -55~+150 °C
T, BRAERE 150 °C
xR 7 BREEMEB(ESD)Y
s S %% =AEY | B
VEsp(HaM) ERER B BBIE (A FIRRY) Ta=+25°C 2000 v
VEsp(com) ERER B BB E (R IKRIEEY) Ta=+25°C 1000
1. HmEBE=AMENENE, AEEFHINE,
*® 8 By ©
7 s 28 it
LU RS ERIES Ta=+25°C/105°C +200mA
1. BEEE=ANRATENE, REEFFME,
5.3 8 A TES M4 TRYML
&= 9 BRAIESH
s o2 %% =/ME | &KE | B
frewk EF AHB BY $hiiZR 0 96
frewka NER APB1 B Ehsi=R 0 48
MHz
freika NER APB2 BYEhRER 0 96
Voo tET{EBE 2 3.6 \"
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= APEXMIC

RINER 5> TIERIE(RFEA ADC) 2 3.6

VopaV WISV 24E[E] \"
REINER > TAERIE (A ADC) 2.4 3.6

Veat BHERITIERE 1.6 3.6 Vv

1. HfERADCHS, &0 5.3.11 75,
2. BINEEAAEIEIRA Voo 7 Vooa (8, £ EFBMIEERIEARE, Voo Vooa ZEIHRZ AFAE 300mV

BERo
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A

" APEXMIC
5.3.1 RNiRE A BIREHE RO
& 10 WERE M BIRIEHIR R (TA=25°C)

s ¢ & &/IME BRIE RAE =R}
PLS[2:0]=000 (L F+38) 2.1 2.18 2.26 v
PLS[2:0]=000 (FF%38) 2 2.08 2.16 Vv
PLS[2:0]=001 (L F+38) 2.19 2.28 2.37 v
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 (FF%38) 2.18 2.28 2.38 Vv
. PLS[2:0]=011 (LF+38) 2.38 2.48 2.58 Vv
Vevpd) PIRTZH) S T PLS[2:0]=011 (FF%38) 2.28 2.38 2.48 Vv

2RV EE TSR -

PLS[2:0]=100 (LF+38) 2.47 2.58 2.69 Vv
PLS[2:0]=100 (FB&3E) 2.37 2.48 2.59 v
PLS[2:0]=101 (LF+38) 2.57 2.68 2.79 Vv
PLS[2:0]=101 (FB&3E) 2.47 2.58 2.69 v
PLS[2:0]=110 (L FHR) 2.66 2.78 2.9 v
PLS[2:0]=110 (FF%38) 2.56 2.68 2.8 Vv
PLS[2:0]=111 (L FH5R) 2.76 2.88 3 v
PLS[2:0]=111 ("FB&R) 2.66 2.78 2.9 Vv

Vevohyst? PVD 3Rt 100 mV

Veowpon  |LFB/HER B (A Tl"é‘i’& 1.60 1.88 1.96
LFHAE 1.85 1.93 2.01
VpoRnyst ? PDR iR 50 mV

1.7~ S IR THRIE E &/ I EE Veor/PDRs
2 AIRIHRIE, REEFFME,
JHEEITHHEY, REESHNE,
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53.2 RESFZTHERENR

A

£ APEXMIC

* 11 NENSREBE
s 28 s R/MVE | HBIE | RAE B
-40°C < Ta<+105°C
Vrerint!Y NESBHEE 1.17 1.21 1.25 Vv
Voo=2-3.6V
LA SR B ER,
TS_vrefint(z) o . 5.1 17.1 Us
ADC HSRERY ]

1. BEEWERY, FEESPUE.
2. BIRIHRIE, FEESH.

533 {tEERRYE

AT L EEITERA THERE, BEEINIT Dhrystone2.1, HIFFIRN Keil V5, FHiF

RACFER A L0 ZHE TS,

iz hlER T FHSM:

® FRER /O SIBERATHINEL, FHERE—MERSHEF E—Voo 5 Vss(TEH).

o FTARIMRERLT REIRES,

BRAE4S R ER

® [N7FHYISRIBEEEE B SRR fuck (0~24MHz—0 NE1FEEE, 24~48MHz—1 MNEZFER,
48~T2MHz—2 NERFERE, 96MHz—3 MERFAH).

o IELTHEIEEARIRR: XUNKRELNAENFIREN S0 M ZATHT)

o HHBIMKEEY: fpeki=fuck/2, fpcika = frciko
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A 11

(GEEVES

A

" APEXMIC

T 4 B
(32KHz#R#35, RTC
1.8-3.6V @ MR, J5&THAEE)
i Bl 1o
@ERHyosO [ N g bk
F, %
# 1% 0> LI
VoD CPU
Voo B LB
T 1/2/3/4/5 % R = FIFE 2%
5x 100 nF i g
+1x4.7 yF e— Vss
1/2/3/4/5
o >
VoD il
T VbbA — I
L VREF VREF+
1onF— our I > ﬁw FE %
n Y
+1uF 41 pFI VREF- ADC RC?FLZ%
= Vssa |
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£ APEXMIC

& 12 BITERATHEIEE, JELEREBMRBREHET
SEANEM)
s 54 M fucik TA=25°C TA=105°C B
VDD=3.6 V VDD=3.6 V
IDD BITRITAM | SMERET TR, fERE 96 MHz 29.38 30.42 mA

VAR FRB4MZ T2MHz 24.53 25.4
48MHz 18.73 19.46
36MHz 14.29 14.85
24MHz 10.80 11.35
16MHz 7.52 7.97
8MHz 4.14 4.41
SMERET$R2), KA 96 MHz 19.17 19.62
FRBE4MZ 72MHz 16.84 17.33
48MHz 13.51 14.04
36MHz 10.31 10.76
24MHz 8.17 8.68
16MHz 591 6.34
8MHz 3.30 3.59

1. BEEWMEIRY, FEESPUE.

2. SMERBSERSY 8MHz, ¥ frok>8MHz BY, FF/E PLL.
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£ APEXMIC

& 13 BITRATHEMER, BIELENEMALE RAM FIETT

gurifg)
% s B8 % fHCLK Ta=25°C Ta=105°C B
Vpp=3.6 V Vpp=3.6 V

96 MHz 26.4 27.26

72MHz 20.24 20.71

48MHz 13.83 14.16

ghapegsn(),

36MHz 10.57 10.87

fEREFTEIMG 24MHz 7.34 7.61

16MHz 5.18 5.43

BITHER T 8MHz 2.98 3.23

Iop . mA

HEZ R 96 MHz 15.9 16.42

72MHz 12.14 12.58

48MHz 8.41 8.77

ghapegsn(2),

36MHz 6.49 6.81

KAIFTE M 24MHz 4.62 491

16MHz 3.34 3.62

8MHz 2.98 3.17

1. BEETEEY, REES~PE,
2. SMNERESERSY 8MHz, Y fhclk>8MHz BY, FFE PLL,
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& 14 BRI TRRIERE, M Flash 8 RAM HRia1T

£ APEXMIC

gurifg)
% s B8 % fHCLK Ta=25°C Ta=105°C B
Vpp=3.6 V Vpp=3.6 V
96 MHz 16.78 17.09
72MHz 12.82 13.08
48MHz 8.84 9.06
shapagsR?,
36MHz 6.83 7.04
RAEFTA M 24MHz 4.84 5.05
16MHz 3.51 3.7
BEIRIE T 8MHz 2.17 2.36
Ipp . mA
FYME R BB 37T 96 MHz 4.85 5.08
72MHz 3.86 4.06
48MHz 2.84 3.04
shapagsR?),
36MHz 2.28 2.48
KAFEIME 24MHz 1.81 2.00
16MHz 1.49 1.68
8MHz 1.15 1.35

1. BEETEEY, REES~PE,
2. SMNERESERSY 8MHz, Y fhclk>8MHz BY, FFE PLL,

www.apexmic.cn

Page 44



& 15 EHMEFIRI TRVBRBNREX B

A

£ APEXMIC

RAHE
HRIH(TA=25°C)
(Ta=105°C)
7= 3 %4 B
VbD Vbp Vbp
Vpp=3.6 V
=2.4V =3.3V =3.6V
BAERLFETER, BRENS
RHNZRCIRF 23 M = Rk 725 22.4 24.7 25.8 140
RFRFARESCEBIHRILE M)
EHERXT
JERL FRIDFEREI, KEMN
HOERZ E IR
SRR IRCIR 2SRRI S
10.3 12.5 13.6 120
HRFRARECEE™ILEA]
1)
Ibp NN
RN ERCIR F M HILE]
3.6 6.2 7.6 50 HA
BRFHBERSE
KRR ERCIRZ AT HBR
FERT 3.4 6.0 7.3 48
AT AT RARS
B RZEB IR
RRAEBRCIR Z S HI A
BAFRARSE, RRIRF5H 2.8 5.1 6.3 45
RTCANF RIS
P
Iop_vear BRIRFRIMRTCATFHERS 1.2 1.5 2.5
R 7R

1. BEEWERY, FEESPE.

534  SMERESERRTRE

an A /BE R AR AR~ L SR SMER A b

BXBMERSHFASHOIR. HE. BESF), BTEWENHNEST &
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# 16 HSE 4~16MHz {R% 884502

A

= APEXMIC

riess 28 =% B/ME | HEME | BAE | ¥
fosc_in P ES 4 8 16 MHz
RF RIREBFE 300 kQ
CLi& BNRHBESHN
Rs =30kQ 30 pF
L i SRR ITREH(RS)
B Vpp=3.3V, VIN=Vss
i2 HSE IRahERIR 1 mA
30pF %
tsu(rse) BRpEYE] Voo BIREN 2 ms

1. ERSFAFIES MR R/ AR EIRBEIERA .

2. BEGAEEH, REEFFMIH,

3. X F Cufl Co, HEXBESREN. NSIINABMIRITHI(EEEN)5pF~25pF ZEINEN LR, &
EBFEURERAIERSENER, B8 Cufl C AAHEESH. SFFSEEHEEMU Cufl CumEs
THEAHARBEINSE. EiEEF CuM CobY, PCB M MCU 5IMIMBHEIZE iSRRI (7] LUE B
HE5IM5 PCB 1RBYEBAIR 10pF f&it).

4. HENMERY ReEEFR(E, RILIATEENRE MMERREM- ERENRE R RN E LA ER R R
P, AT, WIR MCU BRAEESHNEEIFEE, ITNEEIERXIMERE E#HE,

5. tsumse 2B ENEYIE], EMERMFREAE HSE FFANIE, EERIREN 8MHz K7 XERIEl, XMRER

FEA—MLENREFERSFNERSEIN, EURRRAFEBNARMELRAK.
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£ APEXMIC

an A /BE R iR 28 7 2E B SMAR A b

BXRBMERSIIFASHONR. HE, BESF), BEOENNEST B

2% 17 LSE &35 2845 M (fLse=32.768KHz) ¥

we B8 0 BME | BURME | BAfE | ¥
R R 7 MO
CLi& BN A SR
Rs=30kQ 15 pF
L 192 AT HI(Rs)
iy LSE 3Rz Vpp=3.3V, ViN=Vss 1.4 WA
tsuiLse) REEYa] Voo 2R EH 3 s

1. HEAITEEH, FEESFL,

2. BRERTHNRRNESRE,

3. EREER R ENSRER S (M0 MSIV-TIN32.768kHz), ATLUAKEFTERE. ¥ BEESDRES
5o

4. tsu(HsE)RBEhETE], RMERHfERE LSE FFHaNE, BEERFRIREN 32.768MHz #R5HX LA E, X1
HERER—MUENREERSZNESIN, SrRREFIEENAEMELRK.

Rin: WF Cufl Co, BNUFERSREN SpF~15pF ZEIMENBRLR, HARBEREURSRARIER

BHER, BF Cuf CL ABHESH. &AGISHRE U Cuf CoMNBITARLHARBENSHY. K

HEBEA CLATHITE: Ct=CuxCu/(Cu+Cu)+Cstray, HA Cstray 25 |MIEBAF PCB k3K PCB #83%

R, ERHARERNT 2pF E TpF ZiE,

BE: ATEREBY Cufl CoM&EKE(SPF), 2ZUENERRARESR CLSTpF MRS, LRREEAR

HEBARN 12.5pF B9iEIRE.

fflgn: MREFET —MAEBE C=6pF NigiRa3FHH Cstray=2pF, M Ci=C.=8pF
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= APEXMIC

5.3.5 AENHRRE

SERAE (HSI) RC Hx7Ha8M

& 18 HSI #RFH 284514

®s 3§ s w=/IME | BB | |RAE | B
fusi G ES 8 MHz
Ta=-25°C
1 1 %
Voo =3.3V
- Ir Ta=-40~105°C
ACChsi HSI &% 23 AUAE N -3.2 2.7 %
B Vop= 3.3V
Ta=25°C
-11 3.6 %
Vop =2-3.6V
tsumsy | HSI #RH2B3BEITIE] | Voo = 3.3V Ta=-40~105°C 0.8 2 us
Ioo(Hsy) HSI &7 28 Th#E Vop = 3.6V Ta=-40~105°C MA

1. BEEWERY, FEESPUE.

{EERANER (LSI) RC #7238

& 19 LSI k78845140

s =28 RAME | BBME | &AE | S
fisi M (Voo =2-3.6V, Ta=-40~105°C) 30 40 60 KHz

tsu(s) LSI #7252 5hBY i8] (Voo = 3.3V, Ta=-40~105°C) 100 us

loo(Ls) LSI #&x5%2820# (Voo = 3.6V, Ta=-40~105°C) 1 1.5 HA

1. BEEITERE, AEESPMK.

MARTHHERE U B2 1Y B 8]

RPHEEEERER— 8MHz B9 HSI RC k5% EMRER RS SR, HIEHIREER BONISRY. M
BE B FE AR SR H A8 TIREUAE -

o FHEFIURIN: BSHHRZ RC #5788
o EIRIRI: FHRERHNEREIIFTIZERIS T

& 20 {RTH#EE AR EERY 8]

we B EET TS
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A

£ APEXMIC

twusLeer™ MEERRIR TR AR 1.6 Ms
MIENIRTUIRER (BE 2R Fis TiR) 3.6
twustop? — - - - - us
MIETUE U IREE (ARSI N RIFEER) 5
twusTosy MIFHIR TR ER 32 us
1. IEEERY RN 2 R MBS R ER P IEF EIE —K1ES.
5.3.6 PLL ¥
# 21 PLL #5i%
#{a
s S8 B[
BME | HEME | giEY
PLL 8 N\B g 2 8 25 MHz
fpLL_IN
PLL BIAB #h H==EE 40 60 %
PLL fE50% B $h
fpLL_ouT 16 96 MHz
(Vop=3.3V, Ta=-40~105°C)
tLock PLL gitEaY8E] 200 Hs
1. AZETEEE, REE~FMH,
2. FEFEREENEMAL, MME PLL AN ENZESH fou_our IEMSEEE—.
5.3.7 =it
FLASH 75fi&3s
# 22 FLASH 7Ff#284F 14V
&= S¥ %% =/ME | HEME | RAME =X (7]
Ta=-40~105°C
torog 16 fI4Ri2EE] 172 | 183 | 197 us
Vop=2.4~3.6V
Ta=-40~105°C
terASE B(1K F 15 )1RBREYE] 1.3 1.43 1.55 ms
Vop=2.4~3.6V
Ta=25°C
tme B 1R pRAY (8] 6 ms
Vop=3.3V
Vprog éﬁ*% EEJ:TE Ta=-40~105°C 2.1 3.3 3.6 Vv
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1. BEEWGERY, FEESPUE.

R 23 FLASH F(#28 5 tn M EURREHAIR

A

£ APEXMIC

ias) sH %44 B/ME HRUE BAME | #Bfr
Neno BEEHR R | Ta=-40~105°C 100 Tk
PEIN
trRET 5 LR AT IR Ta=55°C 10 T
1. AGSTEEH, REESFE,
5.3.8 1/0 wwm %514
W ESEY
R 24 1/0 BEEEMECINRE MY Vee=2.7-3.6V, Ta=-40~105°C)
s 2] 4 /A gAY RAHE B
Vi MNEEFEE 0.8
PE /O B, MANSEFHE TTL ¥w0O 2 Vpp+0.3
ViH
FT1/0 B0, NS BTEE 2 5.5 Vv
Vi MNEETEE 0.3Vop
CMOS B[O
VlH EEAU)\_I%_ EE:F EEE O.YVDD VDD+O-3
KA 1/O BIFEZR S it & 2R BB R R () 100 mv
Vh
” 5VAZ /0 Bz &k s AR H?) 100 mv
Vss < ViN < Vpp
+1
FrofE 1/0 350
BNRERC HA
likg Vin=5V,
3
5V A RO
Rpu 55 b mm e Vin = Vss 30 40 50 kQ
Rep 55 FhIZRgmE @ Vin = Vop 30 40 50 kQ
Cio 1/O 5| A pF

1.FT=5V&R, BRAZST Voo+0.3 WEBE, KNIEBAY LIk T BrEHm K,

2. R RA ST XETHREBEERSSTGEE, FEESFME.

3. WIREEMBSIMERAEREE, WKERIESTFRAE,
4. EMUBBERIRITA— T EENEREBEKE—MEER PMOS/NMOS FX55H,
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£ APEXMIC
i IR B BB A 3
GPIO(GE AN /mdisO) e Uk st ZA £8mA B, HERZHRKE20mA B

(Voo/Vou FEIRATE). TERA AT, HIAIRGIREBIXRIERE 1/0 BE, UESHFENSE

® FfAE I/0 ttH M Voo SREXRV BTSN, A1k MCU M Voo RREXBIRAIZTTEIR, e
LI RAEEE Ivooo

® FfE I/O IRIRHM Vss ERHBYEREF, £ MCU M Vss ERHARKRIBITER, &
REEBT L RATEE lvsso

fai it E R

= 25 W B ESENIRSE Y Ve=2.7-3.6V,Ta= -40~105°C)

we 83 S BIME | SAME | B
W | g T, 8 2| HIE 7
Vol | WHEST, %8 NIMARNMEER | oo 0.4
V
Vo | HHESEE, YgramEnEmEy | 2 US04
(1) & oW e AN ELE P
Vol | WHEST, %8 MFMBRBEER | ol o 0.4
V
Voud | HHEET, Y83 MEREmey | o <36V 24
Vol | HHHEET, Y 8 3| HERTRE . 13
10=+20mA
V
Vol | HHEET, Y8 A MEEmeg | 2 VeIV 13w
1. 1/0 TRUKESEBIFE o A TUHA LB BT RATEBER, FIFY 1o 0 SFI(FF 1/0 RS AL usse

2.1/0 B BRI lo B AR BRLI RATEEE R, R lo 89S (FTH 1/0 FE=HH) REEED vooo
3. HSGEWEREH, FEESFME.
4. PC13-15 NIREHREAN A B EEZIH, PC Hithix AR BETEER 3.3V <Von<3.6V,
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A

£ APEXMIC

Al N B SRS (Ta = 25°C)

& 26 WINRHIAEE

MODEX[LO] | . o eng | B | wg
D=7 2 S /N AL
M E =]
10 fmax(lO)out Haij(&ﬂzg(z) C.=50 pF, Voo =2~3.6V 2 MHz
tiioout | HHiE S E BT TRERIE 1250
(2MHz) ” — - CL=50 pF, Vop = 2~3.6V ns
tr (10jout EHUH:'I{E&EI% EE:FE"JJ:HES“EJ 125(3)
01 fmax(lo)out %j{ﬁj%@) C.=50 pF, Voo =2~3.6V 10 MHz
(10MHz) tropur | MHEEMEBE TR TREE 250
— — - C.=50 pF, Vop = 2~3.6V ns
tr (10)out $H'JI|:|:|I{EE:§:|§J EE;FE’QJ:%E‘.“EJ 28
1 fmax(IO)out Haij(ﬁj;};(z) C.=30 pF, Vop=2.7~3.6V 48.1 MHz
triojout RS ERBTH TREEIE 50)
(50MHz) ” — - CL.=30pF, Voo =2.7~3.6V ns
tr (10)out $H'JI|:|:|I{EE:§:|§J EEIEFE’QJ:ﬂES“EJ 5(3)

1.1/0 i OARE T LB MODEX([1:0]ACE
2EBRAIRE TEFREN.
3.HIRIHRIE, REEF RN,

12 RNREHRISERE X

90% 10%

AN g
1 3, /2 50pF

t1ojour

A
—
\/

MR (t+t) D TET(2/3)T, B 5 ZE R (45755%)
% G ERNS0pfiT, AT KR
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5.3.9  NRST 3|44

NRST SIEMaANIRENRA CMOS T2, B&EE T — N KAM ERIEFAE, Reuo

# 27 NRST 3Bt (UL SR Vec=3.3V,Ta=-40~105°C)

A

= APEXMIC

~7s S8 i =/ME | HEME | RKAE i
Vinrsn)Y NRST HINRETFEE 0.8 Vv
Vingnrst)Y NRST HINSEBTHEE 2
Vhys(NRST) NRST fEZE 45l & 28 BB EIR 400 mV
Reu 55 EHI X EBE? ViN=Vss 30 40 50 kQ
Vs NRST 38N\ SR Bk s 100 ns
Vne(nrsn) NRST BINIEFE R KA 300 ns

1. BIRIHRIE, REEFFME,

2. bHrespHA— M 4EEEpE SR — A K #T 8 PMOS/NMOS BRI, X PMOS/NMOS FF < K EBFRTR /N,
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5.3.10 @&fE&EO

I’C &%t

= 28 12C #FO4FE G Voo = 3.3V, Ta=25°C)

A

= APEXMIC

me - R 1) ik 12c(@) B
&IME | BRKE | &IME | &RKE
tw(scy SCL B (R a) 4.7 1.3
tw(scLH) SCL R $hi=ada] 4.0 0.6 Hs
tsu(soa) SDA #ZIIEYE] 250 100
th(soa) SDA $iERIFATE] 0@ 0w 900®)
trispa)
fsan SDA 1 SCL LF8Y[a] 1000 20+0.1Cp 300
trsoa) ns
SDA # SCL TB&RYa] 300 300
trscy)
thisTa) FriaFH RN IE 4.0 0.6
tous B NTHAE R 47 06 -
tsu(sto) (e SE = Rvat Tzl 4.0 0.6 s
twistosty) | FIERGEEFBFRGHRE(RETH) 4.7 1.3 s
Cb BERENAMRE 400 400 pF

1. BIRITRIE, AEEFRNE,
2. RAAREIRERT 12C WRASRE, fPPCLK1 BAT 2MHzo AREIRERT I°C WERASRE, fPCLK1

BARTF AMHz,
3. WIRAREHIK SCL 5 SHYRETEE], MEERAIRRFREEATHE.
4. AT B SCL TRIAREXMKIE, 7£ MCU AEBAIRIE SDA E5E/F 300ns ARSI,
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£ APEXMIC

e o @
13 SEMEAANE B
VbD VbD
Q o=
4.7K 4.7K Q= 100 Q
. : SDA
PCE 2% { 100 Q APM32F103XX
b SCL
Fr k%A tsu(STA)->I—|<
VY ' — --- | st
SDA : \ / >( D( . - |
tiista) —te >;—|< tr(spa) >|—|<tsu(snA) ! fe b gtk I;su(STA;STO)
: |<—>Ith(STA) : j—>] tw(SCK‘.) T >|—|<th(SDA) TR | |
X -
scL | I \ / |
| I ]
twisckH) jt— | Li(scr) - >|J<tf(scx) ->|—:<tsu(sm)

1ME R EF CMOS B 0.3VopF 0.7Vooo
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A

£ APEXMIC

SPI #0044
R 29 SPI ##%(Voo = 3.3V, Ta=25°C)

s S8 & =/ME | =RAE | B
fscx FER 18

SPI BYS#3ER MHz
1/tescx) MR 18
Trisck)
‘ SPI B _EF+HF0 T BB 8] faEBA: C=30pF 50 60 ns

f(SCK)

Tsu(nss)(2) NSS #37FY[8] MIEZ 4ipcL ns
thinss)(2) NSS {R3Z0Y/8] MIER 2 tpeLK ns
twisckr)? N F#ER, frak=36MHz,

SCK BH{EAIATIE) 50 60 ns
tw(scky)®@ TSR FAE =4
tsu(MI)(z) B\E*Eﬁ 5

S RTINSV NI ns
tu(sn@ MIET 5
thowy @ . FE 5

HIRY N RIFETE] : ns
th(s)@ MIET 4
ta(so)ﬂ)ﬁ) %&;EE@ H:I| -D‘J- |\E.I ETJ [ET.I }‘A*Eit ) fPCLK = 20 M H Z 0 3 tPCLK ns
tais(s0)2@ SRR R 1 E R A MIER 2 10 ns
tuso)2W AR H B AT E] MER (BREIRZ ) 25 ns
tu(mo) @ R LB AT E FERA(FEDEZRE) 14 ns
tso® | \ MBS (EEER 2 ) 15

R R A ns
thimo)@ FERA(FEDEZRE) 2

1. EREIE SPIL I REH—THE.

Pl

MERRY, REEFHML,
B/\ME R IK RN B &/ B,
R/MERR X H5 AR/ BT E],

RAERTEHRER W RAE,

RAEFRRCMIELER TS ESHRARIE,
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= APEXMIC

14 SPIBFEE — MIEIXF CPHA=0

Nssﬁi—]\\ Aﬁ

:<t—> i tc(SCK) > th(NSS) :
| tsumss) | : o | I|<— —NI:
CPOL=0 Ttccqy || A ! /) :
E;(l-)lﬁ:{) :tW(SCKL) Iy : | : | : :
=171 \ | -/—I\\—/—I
SCKHIN | by ' ——__/ | L |
::_j i: tviso) | thiso) | {;{:gg td|s(50):
a(so | o o) 1
MISO#i L/oh | |
_( | R ><L ot 616 >< 5t B /'
I. —_—— —
tsu(5|)_>|_H_ L
[ 1
>< AR :>< HASE1A >< AR >(
! |
MOSIHIA | :
. |

15 SPIRFE — MIERF CPHA=1M

N
Vi
L
| | : ———-— | :r(SCK) |
| taso)! ; : o th(so) | e tais(so) |
MISOfH | ! e\ /""" | |
thiR L 61t | MHEEE )
i I/ N | |
| ! |
:<—tsu(5|)—>! I th(SI)—>:
| __
WW BRI :>< MAS61fL >< SARIEAL ><><><><
I | o

MOSIFIA

1 ME R EF CMOS B 0.3Vop 1 0.7Vooo
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€))
16 SPIRFE — FEK

A

= APEXMIC

NSSHEIA

CPHA=0
CPOL=0
CPHA=0
CPOL=1
SCKEI

CPHA=1
CPOL=0
CPHA=1
CcPOL=1
SCKEI

MISO%IA ><><><>G |ﬁﬁ)\%%ﬁz

MOSIEy H

% T

tW(SCKL) I
tSU(MI)

X Ao 1 | >< B

|
I thv) |
|

XXX

|
|
|
>< wuwmE

X

X : 6~ I : X R AR AL

tv(MO) ,
th(Mo)

1ME R ETF CMOS BT 0.3Voo 1 0.7Vooo
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£ APEXMIC

USB #0454
17 USB BFr: #IBES LA TENEEE X
iy/ﬁ
EAMUEL ) .
/ \ \/ \ /
Vers X A Y
A /\ A\
Vss
ti> < —i
& 30 USB &R B S4FM4E (Voo = 3.0-3.6V, Ta=25°C)
s S %% =/ME | =KfE B[
te L FESIE CL=50pF 4 20 ns
tr TREAYE] CL=50pF 4 20 ns
trfm L F &Y B] ILAD tr/ tf 90 110 %
5.3.11 12 fii ADC Ff¥
% 31 ADC #5% (Voo = 2.4-3.6V, Ta=-40~105°C)
s o2 % =/MA HAE | &AE | B4
Vboa HEBBE 2.4 3.6 \"
VRer+ EBERBE 2.4 Vopa Vv
IvReF £ Veer BINBI_E B9 R 20 HA
fanc ADC Bz 0.6 14 MHz
fs FIEIR= 0.05 1 MHz
Vain B ST 0 VRer+ Vv
faoc=14MHz 5.9 US
teal BT [8]
83 1/fanc
_ . faoc = 14MHz 0.107 17.1 us
ts KLY E]
1.5 239.5 1/fanc
. _ . fanc = 14MHz 1 18 us
tcony SRR IREY (8] (B HE K AR E) — —
14~252(K#¥ ts + FORIEIL 12.5) | 1/faoc

www.apexmic.cn
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5.3.12 BEERRBEMY

& 32 mEERENNE

A

£ APEXMIC

s B8 sME | BBME | &KE | Bl
Avg_Slope(1) THIRE (Vop=3.3V, Ta=-40~105°C) 36 4.2 49 | mv/C
Vas 1£ 25°C BYMEBIE (Voo =2.4-3.6V) 1.35 1.41 1.47 Vv
tstart(2) FERVAINIE] 4 10 us
Ts_temp(2)(3) LIRECRER, ADC REERT(E 17.1 us

1. SRR, AEEFMK.
2. BIRIHRIE, REEFHML,
3. ERAGHIRATRYE]F] LA AR B SR B R TE,

5.3.13 EMC 1%

BRI TE = B ER S TR AT T

EREA UM (EMS)

YT —MERMTMNAN (8 I/0 mOiEsl 2 4 LED IKR) , WA S REE T

BEERFEHIR, LED AMREREIRNS L.

xR 33 EMS 4514
%5 B %14 &5
v MMEE— 10 O, SThEeEHRME Vpp =3.3V, Ta=+25°C, B
FESD

ERFRo fucik = 72MHz, & |EC 61000-4-2

£ Vpp M Vss Eif@id 100pF EERHEND Vpp =3.3V, Tao=+25°C, B
VErTR . SEEEEIRMNBRT KR BEE fhclk = 72MHz, #7& IEC 61000-4-4

PR

EB LT3 (EMI)
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= APEXMIC

BT MRS AEFN (@ 1/0 IR 2 4 LED), mllithk Z5IR9BH#ET, X1k

STRAAT & SAEJ1752/3 R, XMRENE 7 IRARAN 5 BRI A Hio

&R 34 EMI M
BAME(fuse/frcik)
"/ S8 £ o SREL B
8/48MHz 8/72MHz 8/96MHz
0.1-30MHz
Vpp =3.3V, Ta= 30-130MHz 5.59 dBpv
SEmI I&1E op A
+25°C, LQFP100 £ 130MHz-1GHz 20.37
SAM EMI &5
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A

£ APEXMIC
=+ =
HEFR
R 35 APM32F103x4x6x8xB/APM E 32103xBMARKING
Package Name Size Marking of Apex samples

lAPM22 |
| =

QFN36 6*6*0.9 |
® EAPEXMIC arm
LAPM3? |
| =
QFP48 7*7*16 | |
® LAPEXMIC arm
lAPM22 |
| =
QFP64 10*10*1.6 | |
® EAPEXMIC arm
LAPM3? |
| =
QFP100 14*14*1.6 | |
® LAPEXMIC arm
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£ APEXMIC

855 —— | APM32 |

Afk®E —| > | F103RBT6

|
] [ s

| | oo |« wtmmn

Ps £7APEXMIC arm

18 QFN36 A E

7= L=
[ i - {e} i ‘S?Ml& PLANE
a
1 P O
yd v
FIN 1 CORNER — d
O
IS -
O
O
[t
O
d

\ t
A
S EERE - % (a3)

TOF VIEW SIDE VIEW
. I
EMmEng e
L 18 7~ ATTACH PAD
JUuuguuul.
— e
) / —
- pan=
BmanE = =
fiF|C |A|B] —
= + =T
D} _J 36y b
— e e
Pl 7
PP G
paconooan
36 2
FIN 1 I.D.—/ 36K (K)
38% L

BOTTOM VIEW

1. BFRRRELLHILE,

2. EEIIREAERBELE VSS B VDD,

3. 7£ QPN HEMNREE— MRS, MIBEIREE PCB Lo
FRE Y5 IR Rz Z AR 7E PCB Lo
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R 36 QFN36 Hf2EHIRE

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 b 0.2 0.25 0.3
BOOQOY SIZE > 08¢
E 6 BSC
LEAD PITCH e 0.5BSC
£p 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

£ APEXMIC

www.apexmic.cn
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19 LQFP100 1% E

= APEXMIC

10.50 REF

‘ 10.50 REF

(ax
H REF bbb [H]A-B[D
4] )
TE AL ARIUND 5 s

14.00£0.19
12-

— [~
ALL ARCUND

10,50 REF.

10.50 REF.

44

13.9040.10

SEATING,
PLANE

C0.60%48°
(4x)

bl F
SECTION N=N
DETAIL X
RO.3Q TVP
/AL ARDUND
0.20 Min,

in

0 in
o
9
g
[ ?\Q‘\Q

B m
°© |2
2 &S
g o=
d RO10~0.20 < E
"
of
N
[ —
= LM
u

b
e

DETAL Y
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R 37 LQFP100 F3E4kiE

DIMENSION LIST(FOOTPRINT: 2.00)

£ APEXMIC

S/N 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 16.00%0.20 LEAD TIPTO 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 0.15%8& LEAD THICKNESS
11 T1 0.127£0.03 LEAD BASE METAL THICKNESS
12 0°~7° FOOT ANGLE
13 b 0.224+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 cce 0.08 FOOT COPLANARITY
20 ddd 0.08 FOOT POSITION
SPECIFICATIO
NOTES DESCRIPTION N
S/N DISTANCE *0.1
1 GENERAL TOLERANCE. ANGLE Yy
MATTE FINISH ON PACKACE BOOY SURFACE EXPECT EJECTION AND PIN 1
2 MARKING Ro0.8~0.2um
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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£ APEXMIC

20 LQFP64 HiEE

CO.60%45"
(4%

ﬂ b

—— T

{
| ;1\
b1
| i . = -
5 TION N-N
5 5 SECTION N
- g DETAIL X
‘ RO.30 TP
TR )A-E
[ :

127 ALL ARDUND

Il
[ 9.80+0.10 < w [y -
2 |
. bl =4
= | Bz
5 !
\ 1 -
10.00+0.10 q ‘ RO.10~0.00 <[5
12 o !

SEATING
PLANE

b
4| ddd@ || A-B(D

DETAL ¥

@

i LLLLLLLL
64

340 | 340
REF.  REF
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& 38 LQFP64 HEEHUE

DIMENSION LIST(FOOTPRINT: 2.00)

£ APEXMIC

S/N SYM DIMENDIONS REMARKS
1 A MAX. 1.600 OVERALL HEIGHT
2 Al 0.100-0.050 STANDOFF
3 A2 1.400%0.050 PKG THICKNESS
4 D 12.000+0.200 LEAD TIP TO TIP
5 D1 10.000+0.100 PKG LENGTH
6 E 12.0000.200 LEAD TIP TO TIP
7 E1 10.0000.100 PKG WDTH
8 L 0.600=0.150 FOOT LENGTH
9 L1 1.000 REF LEAD LENGTH
10 T 0.150'8% LEAD THICKNESS
11 T1 0.1270.030 LEAD BASE METAL THICKNESS
12 a 0°~7° FOOT ANGLE
13 b 0.220+0.050 LEAD WIDTH
14 bl 0.2002:0.030 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 cec 0.08 FOOT COPLANARITY
20 ddd 0.08 FOOT POSITION
NOTES DESCRIPTION SPECIFICATION
S/N DISTANCE +0.100
: GENERAL TOLERANCE. T oy
, MATTE FINISH ON PACKACE BOOY SURFACE EXPECT EJECTIONANDPIN |
1 MARKING
; ALL MOLDED BOOY SHARP CORNE RADLL UNLESS OTHERWISE A RO.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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" APEXMIC

21 LQFP48 H#iE

[0

b
a5 0]
TN = -
1
s e | "
= 2.4 REF, - =
I '- 1 o s
I F— == | = SECTION N=N
! [£] @ g
=
4X
(c LB = RO.30 TP
. EW) ALL AROUND
o [ATowo]a]»-5]1) ‘
‘ 0.20 Min,
12" ALL ARCUND !
L AL o in,
8.90:0.10 \ e \wﬂ“
S
_ ' | | | =
f = o 1 |
o T =\ 1] [1] |
i \ 7.00£0.10 (D1) v g | | | of
Dl
S g g R0 10~0.20 OE
ALL ARQUND ! .
1 I | J = —
L |
SEATING
DETALL X PLANE : = 1 [
= ‘ B ‘ L N
Ll

b
4 [ddd@ [C[4-B|D

DETAIL Y
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DIMENSION LIST(FOOTPRINT: 2.00)

R 39 LQFP48 HEEHUE

£ APEXMIC

S/N 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 E1 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 0.12720.03 LEAD BASE METAL THICKNESS
12 a 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.) (5.50) CUM. LEAD PITCH
17 aaa 0.2 PROFILE OF LEAD TIPS
18 bbb 0.2 PROFILE OF MOLD SURFACE
19 cec 0.08 FOOT COPLANARITY
20 ddd 0.08 FOOT POSITION
NOTES DESCRIPTION SPECI:CATIO
S/N DISTANCE +0.10
: GENERAL TOLERANCE. oL oy
, MATTE FINISH ON PACKACE BOOY SURFACE EXPECT EJECTION AND R00.8~020m
PIN 1 MARKING
5 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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A

" APEXMIC

EER

f54n: APM32 F 103 C 8 T 6 XXX

- EY ]

APM32=R-FARMBY 32t k| 28

FamEE

F=i@ F 28/
E=if5m A

TR

103=FffAY

5% E

T=36H
C=48
R=64P
V=1004

NGEHFEREE

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

ESES

T=LQFP
U=QFN
mESEE

6=—40°C"85°C
7=-40°C™105°C

IR
BRI S
TB= R L
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& 40 ITRIERYIE

£ APEXMIC

Pt T FLASH(KB) | SRAM(KB) H& mECHE
APM32E103CBT7 128 20 LQFP48 Tik£k -40°C~105°C
APM32E103RBT7 128 20 LQFP64 Tik£k -40°C~105°C
APM32E103VBT7 128 20 LQFP100 Tik£k -40°C~105°C
APM32F103T4Ub 16 6 QFN36 Tik4k -40°C~85°C
APM32F103T6UG 32 10 QFN36 Tik4k -40°C~85°C
APM32F103T8U6 64 20 QFN36 Tik4k -40°C~85°C
APM32F103TBU6 128 20 QFN36 Tik4k -40°C~85°C
APM32F103C4T6 16 6 LQFP48 Tik4k -40°C~85°C
APM32F103C6T6 32 10 LQFP48 Tik4k -40°C~85°C
APM32F103C8T6 64 20 LQFP48 Tik4k -40°C~85°C
APM32F103CBT6 128 20 LQFP48 Tik4k -40°C~85°C
APM32F103R4T6 16 6 LQFP64 Tik4k -40°C~85°C
APM32F103R6T6 32 10 LQFP64 Tik4k -40°C~85°C
APM32F103R8T6 64 20 LQFP64 Tv4k -40°C~85°C
APM32F103RBT6 128 20 LQFP64 Tv4k -40°C~85°C
APM32F103Vv8T6 64 20 LQFP100 Tv4k -40°C~85°C
APM32F103VBT6 128 20 LQFP100 Tv4k -40°C~85°C
APM32F102C4T6 16 6 LQFP48 Tv4k -40°C~85°C
APM32F102C6T6 32 10 LQFP48 Tv4k -40°C~85°C
APM32F102C8T6 64 20 LQFP48 Tv4k -40°C~85°C
APM32F102CBT6 128 20 LQFP48 Tv4k -40°C~85°C
APM32F102R4T6 16 6 LQFP64 Tv4k -40°C~85°C
APM32F102R6T6 32 10 LQFP64 Tv4k -40°C~85°C
APM32F102R8T6 64 20 LQFP64 Tkek -40°C~85°C
APM32F102RBT6 128 20 LQFP64 Tkek -40°C~85°C
APM32F101T4U6 16 6 QFN36 Tkek -40°C~85°C
APM32F101T6U6 32 10 QFN36 Tkek -40°C~85°C
APM32F101T8U6 64 20 QFN36 Tkek -40°C~85°C
APM32F101TBU6 128 20 QFN36 Tkek -40°C~85°C
APM32F101C4T6 16 6 LQFP48 Tkek -40°C~85°C
APM32F101C6T6 32 10 LQFP48 Tkek -40°C~85°C
APM32F101C8T6 64 20 LQFP48 Tkek -40°C~85°C
APM32F101CBT6 128 20 LQFP48 Tkek -40°C~85°C
APM32F101R4T6 16 6 LQFP64 Tk4k -40°C~85°C
APM32F101R6T6 32 10 LQFP64 Tk4k -40°C~85°C
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Pt T FLASH(KB) | SRAM(KB) H& mECHE
APM32F101R8T6 64 20 LQFP64 Tik4k -40°C~85°C
APM32F101RBT6 128 20 LQFP64 Tik4k -40°C~85°C
APM32F101V8T6 64 20 LQFP100 Tik4k -40°C~85°C
APM32F101VBT6 128 20 LQFP100 Tik4k -40°C~85°C
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Tape Dimensions

]
- O 00 0 0000000 0 o
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1L, T2

AD | Dimension designed to accommaodate the component width

BO Dimension designed to accommodate the component length

KO Dimension designed to accommodate the component thickness
W Owerall width of the carrier tape

P1 Pitch between successive cavity centers

Quadrant Assignments For PIN1 Orientation In Tape

Sprocket Holes

)

Feed Direction

Focket Quadrants
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& 41 FREESHIBE
Package Reel Diameter A0 BO KO P1 W Pinl
Device Pins SPQ
Type (mm) (mm) (mm) (mm) (mm) | (mm) | Quadrant
APM32E103RBT7 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F103RBT6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F102RBT6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F101RBT6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F103R8T6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F102R8T6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F101R8T6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F103R6T6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F102R6T6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F101R6T6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F103R4T6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F102R4T6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32F101R4T6 LQFP 64 1000 330 12.35 12.35 2.2 16 24 Q1
APM32E103CBT7 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F103CBT6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F102CBT6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F101CBT6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F103C8T6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
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APM32F102C8T6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F101C8T6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F103C6T6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F102C6T6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F101C6T6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F103C4T6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F102C4T6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F101C4T6 LQFP 48 2000 330 9.3 9.3 2.2 12 16 Q1
APM32F103TBU6 VFQFPN 36 2500 330 6.4 6.4 1.4 8 16 Q1
APM32F101TBU6 VFQFPN 36 2500 330 6.4 6.4 1.4 8 16 Q1
APM32F103T8U6 VFQFPN 36 2500 330 6.4 6.4 1.4 8 16 Q1
APM32F101T8U6 VFQFPN 36 2500 330 6.4 6.4 1.4 8 16 Q1
APM32F103T6U6 VFQFPN 36 2500 330 6.4 6.4 1.4 8 16 Q1
APM32F101T6U6 VFQFPN 36 2500 330 6.4 6.4 1.4 8 16 Q1
APM32F103T4U6 VFQFPN 36 2500 330 6.4 6.4 1.4 8 16 Q1
APM32F101T4U6 VFQFPN 36 2500 330 6.4 6.4 1.4 8 16 Q1
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Tray Length
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Y-Dimensio Tray Tray

Package X-Dimension X-Pitch Y-Pitch
Device Pins SPQ n Length Width

Type

(mm) (mm) (mm) (mm) (mm) (mm)
APM32E103VBT7 LQFP 100 900 16.6 16.6 20.3 21 322.6 135.9
APM32F103VBT6 LQFP 100 900 16.6 16.6 20.3 21 322.6 135.9
APM32F101VBT6 LQFP 100 900 16.6 16.6 20.3 21 322.6 135.9
APM32F103V8T6 LQFP 100 900 16.6 16.6 20.3 21 322.6 135.9
APM32F101V8T6 LQFP 100 900 16.6 16.6 20.3 21 322.6 135.9
APM32E103RBT7 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F103RBT6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F102RBT6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F101RBT6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F103R8T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F102R8T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F101R8T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F103R6T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F102R6T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F101R6T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F103R4T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F102R4T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32F101R4T6 LQFP 64 1600 12.3 12.3 15.2 15.7 322.6 135.9
APM32E103CBT7 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F103CBT6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F102CBT6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F101CBT6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F103C8T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F102C8T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F101C8T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F103C6T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F102C6T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F101C6T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F103C4T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F102C4T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F101C4T6 LQFP 48 2500 9.7 9.7 12.2 12.6 322.6 135.9
APM32F103TBU6 | VFQFPN 36 4900 6.2 6.2 8.8 9.2 322.6 135.9
APM32F101TBU6 | VFQFPN 36 4900 6.2 6.2 8.8 9.2 322.6 135.9
APM32F103T8U6 | VFQFPN 36 4900 6.2 6.2 8.8 9.2 322.6 135.9
APM32F101T8U6 | VFQFPN 36 4900 6.2 6.2 8.8 9.2 322.6 135.9
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APM32F103T6U6 | VFQFPN 36 4900 6.2 6.2 8.8 9.2 322.6 135.9
APM32F101T6U6 | VFQFPN 36 4900 6.2 6.2 8.8 9.2 322.6 135.9
APM32F103T4U6 | VFQFPN 36 4900 6.2 6.2 8.8 9.2 322.6 135.9
APM32F101T4U6 | VFQFPN 36 4900 6.2 6.2 8.8 9.2 322.6 135.9
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