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2.1. AR

2.1.1. iTHER

x1LiBELR

FEEiE BN MDF151AAZ32 MDF151AAY40 MDF151AAD48
CPUJII# 60MHz 60MHz 60MHz
FLASHP A7 - KB 32 32 32
SRAM - KB 4 4 4
WM (32 bit) 1 1 1
SE I 3% B 3 3 3
S 1 1 1
WE#ED USART 1 1 1
GPIOii 1% 20 20 20
12f7ADC ﬁ% < 1 =
IHIERE 11 11 11
bhistds 2 2 2
BHEBORH 2 2 2
TAEHE 9V~21V 9V~21V 9v~21V
AR --40°C~ +105°C | --40°C~ +105°C | --40°C~ +105°C
B4 QFN32 QFN40 LQFP48
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2.1.2. ThReHHER

& 1 MDF1513)ft J5 HE &

MDF151
VG <
VCC « l
VREG «¢ 5VLDO |« 12V LDO |« \/IN
VDD =———P» PB4 ——» LI3 (to LO3)
PB5 |—| LI2 (to LO2) » VB3, VB2, VB1
A A Gate
PA0~PA15 ( ) MCU PB6 —| Lil(toLO1) o p HO3, HO2, HO1
(MDF101) PB7 —» HI3 (to HO3) P VS3,VS2, VSl
PBO~PB3 ¢ b PB8 |—— | HI2 (to HO2) » LO3, LO2, LO1
PB9 |—| HI1 (to HO1)
|
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2.2. MDF1514 B MCUTDsHEULHH

MDF151 & 2 MCU, N4 RrifEHMCU MDF101, 4 xMDF151MCUZ FEMDhRENH 5T R ES, W HES %
MDF101Z AH ¥, i FM 5 R T RA, iR s BuE & nT d 245 52 5 W _EFIMDF10177 Sy A48 T Fh 3R 15 .

2.2.1. MCU(MDF101)Zh g 5 HE R

K 2 MCUZhfg 5 HE K]

CPU (60MHZz)
Arm® Cortex® MO

NVIC/WIC
DMA 32KB 4KB
2-ch DAP/SWD Flash SRAM
ﬁ Flash Controller ﬁ

S S

Bus Matrix

M
S
< AHB 60MHz max. >

ﬁ ﬁ AHB/APB1 Bridge ﬁ

HSI

GPIO DIV /\ RCC LS
SYSCFG K—>| <> DBG
IWDG K—> K— EXTI

Power Management
USART1 PWR vbD
<1 « | Por/PDR

8 PVD

{ ADC1 <.ZI>;<2::> TIM1
(=
{comp k=" k= TIM2
C OPAL K=>| K= TIM6
{ OPA2 K=>| <> TIM13
<—> TIM14
N
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2.2.2. MCURENA

MDF101 A # NArm®Cortex®-MOALFEE:, S — IR ARAmMALEL S, SEHMRARIT &, 5%, BECR
Gioikt, UBEAAMCURITE R et 10 T SO s A S it i) P b 2% S
% i B A B RAmAZ G, S I Arm T EATER A5

2.2.3. BERN
MDF101AXK HAEFE M 26 454, W4EAHBEEMEE . AHBRZE A ZAPB 2L,
2.2.4. FfESRBE
K 2 A7 A R
Huhk3E RN LN
AfCABLE N BN BIRAEER . RAATE
0x0000 0000 - 0x0000 7FFF 32 KB i #38L SRAM, B ARELHT BOOT HIAL
H.
0x0000 8000 - 0x07FF FFFF ~127 MB A&
0x0800 0000 - 0x0800 7FFF 32 KB FAEEIX
Flash 0x0800 8000 - Ox1FFD FFFF ~383 MB N
0x1FEO 0000 - Ox1FEQ OBFF 3KB AR X
0x1FEO 0CO00 - Ox1FFF F3FF ~2MB N
Ox1FFF F400 - OX1FFF F7FF 1KB RGAFEIX
Ox1FFF F800 - Ox1FFF FOFF 0.5KB EIRFT
Ox1FFF FAQO - OX1FFF FFFF 1.5KB N
SRAM 0x2000 0000 - 0x2000 OFFF 4 KB SRAM
0x2000 1000 - Ox2FFF FFFF ~255 MB e
0x4000 0000 — 0x4000 03FF 1KB TIM2
0x4000 0400 — 0x4000 OFFF 3KB 18
0x4000 1000 — 0x4000 13FF 1KB TIM6
0x4000 1400 — 0x4000 17FF 1KB e
0x4000 1800 — 0x4000 1BFF 1KB TIM13
0x4000 1C00 — 0x4000 2FFF 5KB e
0x4000 3000 — 0x4000 33FF 1KB IWDG
0x4000 3400 — 0x4000 6FFF 15KB e
0x4000 7000 — 0x4000 73FF 1KB PWR
0x4000 7400 — 0x4000 8FFF 7KB 15
0x4000 9000 — 0x4000 93FF 1KB OPA1
APB1 0x4000 9400 — 0x4000 97FF 1KB OPA2
0x4000 9800 — 0x4000 FFFF 26KB 135
0x4001 0000 — 0x4001 03FF 1KB SYSCFG
0x4001 0400 — 0x4001 O7FF 1KB EXTI
0x4001 0800 — 0x4001 OBFF 1KB 135
0x4001 0CO0 — 0x4001 OFFF 1KB USART1
0x4001 1000 — 0x4001 23FF 5KB e
0x4001 2400 — 0x4001 27FF 1KB ADC1
0x4001 2800 — 0x4001 2BFF 1KB 135
0x4001 2C00 — 0x4001 2FFF 1KB TIM1
0x4001 3000 — 0x4001 33FF 1KB 15
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M v A Py
0x4001 3400 — 0x4001 37FF 1KB DBG
0x4001 3800 — 0x4001 3BFF 1KB ying=d
0x4001 3C00 — 0x4001 3FFF 1KB COMP
0x4001 4000 — 0x4001 43FF 1KB TIM14
0x4001 4400 — 0x4001 FFFF 47KB ying=d
0x4002 0000 — 0x4002 03FF 1KB DMA
0x4002 0400 — 0x4002 OFFF 3KB Jing=d
0x4002 1000 — 0x4002 13FF 1KB RCC
0x4002 1400 — 0x4002 1FFF 3KB iy
0x4002 2000 — 0x4002 23FF 1KB Flash M

AHB 0x4002 2400 — 0x4002 FFFF 55KB 1R85
0x4003 0000 — 0x4003 03FF 1KB HWDIV
0x4003 0400 — Ox47FF FFFF ~128MB g
0x4800 0000 — 0x4800 03FF 1KB PORTA
0x4800 0400 — 0x4800 O7FF 1KB PORT B

2.2.5. AEFlash

M E32KB + 3KB Flash, H T ##50HE 7 F%dE .
2.2.6. AESRAM

P E4KB SRAM.

2.2.7. BRERREX FREFIE (NVIC)

A7 G EA AN E RS R R PR 85, RERS B2 A AT EiE (AE3E161 Cortex®-MOH L) 14

A GmRE e o
EREEHINVIC, A RHEIR 1 b iy b7 Ak 2
SRR PNWE: b A=K 3PN AT

FCVF A I ) 5 ) A 2

AL B 5 T 2K L SE 4
SCREAR T R HE DD fiE

SRS ST N

FE IR BN B SRR, AT BT L
TAR R DL 50 (10 H T S AR SR R ) T R

2.2.8. AR W/ A I B (EXTI)

BB P T A ) G AU FE 2 N GG AR, T IO 5] RN 3R AT A A0 R A R T A SR . BT 10 5] BT AT LA
PRI162K AR Pl o AP IR TT LIRS R B4R, JFICE A CRMAt CETHE, RN, P . #

LIRS FF A7 B LERF P A A i SR RS
EXTIR] LUHTEE A FAHB S 2 I o o 1 66 4 ik v 5 P2 AL D00 PP 384

2.2.9. B& B3N

R RBRR RGN B BA)E, (A E60mhziR s N ERIA RSB, RGN B B8 Mg . AT LU B A&

SRS Bl O ARG B DI R SR (7575 18 BIFlashiy F] FI5EFF 0] .

TERBh R G, A2 T 508 A AHB R A SR APB LE 2677 A I Bl . AHBAI EH APB AL 28 (1 B B 6 gt 1y P oA

60mhz. b R GEHI R 4R BT R

R4 0.1
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Bl 3 Iy
» IWDG CLK
» » FCLK/SCLK
LSI LSl N 3
40KHz 7 vl & EN » To SysTick
= AHB Prescaler — — I_l_l
v 1,2,4,8,16 ) /8
X — GPIO clock enable
HSI LTI\ Not SLEEPDEEP —D*>To GPIO
60MHz )
ahbelk AHB peripherals clock enable_!:D*> To '.M;B |
HIS peripherals
Prescaler8 —>HSID8 APBL peripherals
APB1 Prescaler pclkl clock enable—D_,TO APB1
— 1,2,4,8,16 \ 4 peripherals
[€—— LSI
ADC
M ADCL clock E iy, §i— To ADCL
MCO U [¢——— SYSCLK/8 enable
X (1) ADC prescaler:
le——— HSID8 Bit 14 & 6:4 in ADC_CFG reg, 2~17 ADC clock must not exceed 16 MHz

2.2.10. Ja R

RS, W LUEFHBOOTOS| IFBOOTOSELA %&£ VU A 5 shis sz — -

o MM XEE

o MNARGHMHXIEH

o MEIEAHIX A BN

o MHNEBSRAMJE )

S| SRR T RGAE6E X, AT LB 8 9652, ilUSART 1.

2.2.11. B R

Vop = 2.5V ~ 5.5V: The /O 5| A1 #FFa & #4853 Voo 51 L . NADC, EAAREAIIR 2 L H

2.2.12. YR IEEs

AN E IR EAL(POR)/E L EAL(PDR)HES, 1ZHMIBAFR, WERAKAFEHERIL2.5V EE TI1E. XVop
KT B FIBRE(Veor/Veor) i, 1R %4 T E AR .

% PR 3G — AN T G A LSRRG T 22(PVD), T 4% Voo FELUE 4 H 5 B4R HELE (Vevo) BEAT HL R . 24 Vool T B & T
BIER, 2reAErRr, A AR A] DAk H e v R B0 s ) s e e B 2 i . PVDIhRE T BB TS .
2.2.13. s

F bR e A TR A o N R R BRI TAE R . fES T EALS, FaIE SR A 2.

2.2.14. {RIhFEAE S

77 SCRRDIFERE 2, SR DDAE 5 PR S 3h (1 5 HE 11
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3 LDIFERE A&
R | mAFR PUDIEN Misvas | Gl | e | UERRE | o
i 2 " : ez din) -l :
WFI (%545 - CPU B¢, ) g
R i) iR AJCEIER | . nggi%;hﬂ
#at | WFE (%453 - ADC H} £h T8 e
) fiE = 1F i AR ER
BE AT A o 8 (£E 4k oz TEE MR FEAR
f¥1k | SLEEPDEEP | #irhMisrfAdshix | RHFrAHEH HIS 21 T SEAM 0 T ARAE
B i; WFI 5% B)SESE, IWDG | 1.5V iAo Ay GPIO M E N
WFE Tl (A7) ) BAAmNIRES

REARARE
TERIREEAR, CPUfEILIZAT, (HFTHE MY (BLFENVIC. SysTickCPUAMNE) {HTEIEAT .
f2 IR

BRI DR, RN OR B SRAMANI ZF A7 8 N A . RIS IEREUR, HSIRESG P . fdssil 4% vl LB e B
EXTIFAEATE 5 MAF IR lE, 124557 U216 FMEINO 51 il 2 —, BRI LUK H PVDIMelE (S 5 .

2.2.15. EAERREEERR (HWDIV)
A T B 3 20 T [ BT A 5 BT 2 32 I B i o R A 7 e IS R e i A
2.2.16. BEEGMERU REHEE (DMA)

RIF 2518 HIDMAE BEAAF I N A7 . 08 B A A7 AT A7 BB % 2 18] A0 A . DMAFE ] 48 SCRFIEIA S o [X 5
B, 3 G ] A BIR G i X (AR I AR R

BN HEIE A L ORI DMATE SRIZAE,  tn] DA id A . MRS L Wb AT H A0 s ik # mT DU B2 0 5
B

o

DMAT] L 5USART. ADCHIE /A 2 2 42 1) 5 I 23 TIMXEE = B AN — e

2.2.17. EBAMETIM (TIMs & WDG)

AL MAEEHDE R 48, VMNEAER 9, 3N EAEN A, DAL ETTER ds M1 SysTickiE M 4.~
RICHL T s ) e I a8 52 I s F1RE A% 5 I 45 (R R A

* 4 ERNE TR
R AR KA B TR SR TSR T AE | DMAER TR/ L BLEIE B AT HY
TIM1 1% 65536 [H]
(=4 1647 1 U T 2 e K " Tl H
I R
. TIM2 26 A, B, 1% 655362 7] # F
3 S AT R M 4l
TIM6 o s i 131 65536 [A]
16/ if e H o oo
HAR
TIM13/14 o . 1% 655362 [f]
16/ i UL 25 5 H 1/1 o
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2.2.18. FREHR 3R (TIM1)

A E I A AN 16 AT RS . A EE BB IE A A A BEANPWMR AE B . BRI FE X A (1 EANPWM
Fvy, R LA AT RE R IE A E N g8 . X VUSRS s IE AT T

o HHILLER

o JFAEPWM (LIH AT LR 5515 5)

o KNI

AR E 16 AE A E R g8, B AA STIM2ER dsM F I hRE. HicE N16MPWMK LSRN, & HA 2 iHHlfE )

(0 ~100%) »

FEPIAE T, TR AT DR 2, PWMA AT DA AR T, D7) B bl sk 8 HH P2l 1

V2 ohat S e A E, PWERASH AR . A, e Gl v A T DU T I g B D RE 5 0 AT I 2 25 5 4
Hs CARAE[RDD sUEE AR T R -

2.2.19. 32/ B BB R (TIM2)

2 A B AT BL RS AT A8 AE N $3(TIM2) . TH IR 83 B 32162 H 2 B HGE G )8 T+ 4ds . 1660 T s fnap
AMSTIEIE . RENEIE AT T ARGER, v B, PWMALR R R

2.2.20. FAER 2 (TIM6)

FEAEN G T A L6 A a] AR Tl 70 Sias A1 — 1647 H B EBTH A . E3Rft 7 AR EoRE i Dhfe, il A
T AT I B PR AT 70 AR B RS N B S S

2.2.21. EHAER A (TIM13/14)

HEAEN SR T A L6 A al AR T Has A1 — 1647 F B EB T Hds . THEEHE SR — AT s xt i e
PTG RN . TIMI3/14 84 Z RS, W A Zhae (MR MG 5 Bk 9E . R4 ke 1 D) Re(PWME H
bl A 1 55) -

2.2.22. MASLE 1% IWDG)

BT A 1522 T AN 12008 i Aas Al — AN8AL I M ds . B A&t — > A B AR (40KHZIR v as b Bk o 3R 4%
MOLF ERA AT, AR RTE TARREUE TAE. IWDGH HIJ-7E t B i o B A 148, B IR N FH AR rh
I EL IS AT TP & o B n] DA e 0 A e E OB B R 3 T AR, TR AT AR A

2.2.23. SysTick g} 8% (Systick)

AN ER 2L T TS m e R 40, BB a] UREARER SR 5Rs . e B DL
240 IR T B

ERER-#uid

RS MO 7 A — AN AT Bk

A G FE B R

2.2.24. BEHABNEE (GPIO)
NGPIOF| AT LU I B LEE B AR GEIREUTTIRD » A CHEERS, FRel TR sie BN . K

Z HGPIO | 15 Ky BN 2 B A B IE
FEFERTEOLN, LB RS E R AEBUE VO 5 I 4 i Dhse,  BABTIEEANE NIIOF A7 .

16 JEAS: 0.1 megawin
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2.2.25. B FEZIRPWR S (USART)

USARTZ R PR (UART) FI[EZPAE. UARTSCRFFRZRE W LIEME, UARTHI[E] DA 2 S e ) i 1 2 42 o
BeE (CTSIRTSHEME A shimiEH]D .
USART#: S FiDMAEEFE, FFREAE AP HE 0T 5 SPISEIL R E 15 .

2.2.26. B #35(ADC)

PR N B 120 R R As (ADC) , B 10T HIAMNRIEE . 0] ABAT IR, R RS S i
e, FERFHT, B BT — ik e L N 3. ADCSZFRFDMAEE(E

R [ I T RE VR RE A W 35— AN BT A 1 7 A . 2 W W AR A Sl T SR BRIME N, Bt £ A b .
SERFEE (TIMX) 724 S AT DL BIADC I fil & B N, AT Tic B ADCH#E#: 5 vt b ] 4 .

2.2.27. VR e B
L B K B 7 A 98 P 2R AR AL LI, T DAE PN B3 12 B AD CHfy N\ JEE .
2.2.28. BRI L EEE (COMP)

e iR N TN LIRS, AT DA B S T gegE A . COMPAEER ] F T & FhThag, FE:
T AL S Ml e AR T AR s i A
SRR D dEdIsh e, TR RPWMIT B 2 A i e i i v B
ZE A BN A IPWME HH ,  2H A IZ8 ) 3 1 e e 42 i) [ i
BN LR A A AT PR 1 R AE
WHBALCRV (LS i 5D W] LLEH NVDDE M W25 1 A 7 R 1 LA
] G R AR Vi LTS
AT SEPLIE S R PR RS R TR
] G AR 2 AN D HE
i H AT DAL 1) B — A0 18 2 AN 2 B a3 A i 1, il DL
N a
OCref clrFif GZ IR IEH]D
o HRHLEPWMIC T A ZE A

N

2.2.29. BHEBCKEE (OPAMP)

B F R ANIZ O BE, ANIS SO 28 1 N R 38 20110, Bt L2205 ADCHI LR 83 . iR L HHL
P NS H

2.2.30. H AT (SWD)

N B ArmpRHE LR B 4T R 0 (SW-DP)

megawin FAS: 0.1 17
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3. gl SUME FTRe

3.1. 5|4 AiE-QFN32

K 4 QFN32 5| B4 Ah

HOS {35 {777 VS S
VB3 | % | . 157 VDD
VS2 [T . (1471 PA14
HO2 {587 | QFN32 137 PA13
VB2 [ 39 | (Top View) - 7127 PALO/NRST
VS1{E0 I PAO
HO1 {"3i: | . 7107 PA8
VBL {35 33__\_/_5_5_/_9_@1319__} 7§ PB1
0 Ml N

18 JEAS: 0.1 megawin
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3.2. 5|4r15 E-QFN40

& 5 QFN40 5| B4 15

Qo
Mm 4 N m £ W o ™
£9g99@Rs89sy
HO3 {3i 7 [y 201 VSS
VB3 | 33" 1971 VDD
VS2 {733 187 PA15
HO2 {734~ Ti77 PA14
VB2 {35 QFN40 7167 PA13
VS1 i 36 (Top View) 1571 PA1O\NRST
HO1 { 37" Ti47 PALL
VB1 | 38" Ti37 PAL2
NC [ 735" i3 PA9
PAO {740 ™o 41VSS 1 i1 PA8
O it ini o el o o i o ol 2
A <o © -~ 0 o &
T s saaaxf

megawin FAS: 0.1 19
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3.3. B E-LQFP48

K 6 LQFP48 3| JiI /> 1ii

o o
Z W O
VOO donZoa
Z2 2 J J 0 > > > >Z2
36 35 34 33 32 31 30 29 28 27 26 25
VS3 [ |37 24 | ]1VSS
HO3 [ 38 23 [ ]1VDD
VB3 [_] 39 22 ] PA15
NC [ 40 21 ] PA14
NC [ ]41 20 [ ] PA13
VS2 [ |42 19
LQFP48
HO2 [] 43 18 [ ] PAl1l
VB2 [ | 44 17 [ ] PA12
NC [] 45 16 [ ] PA9
NC [_] 46 15 ] PAS8
VS1 [ ] 47 14 [ ] PB2
HO1 [ 1480 13 ] PB1
(1 23 456 7 8 91011 12
" QO OO d N M < W0 O© N~ O
M>>I CcCcL I LT <C@
> A A A O 0O A oA A A

] PA1O/NRST

20

fRAs: 0.1
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3.4. 5| HIRE G-
x5 5l HE LR
iR HE HE
%ﬁ |/0EE ') 1} b
B EIhee S HRDheE B inzhee
LQFP  QFN  QFN 1 R
48 40 32
1 38 32 VB1 - - M E S HEL - -
2 39 - NC - - NC . -
3 - - NC - - NC - -
TIM2_CH1
TIM13_CH1
4 40 - PAO /O TC PAO TIM1_BKIN4 BOOTO
USART1_SCLK
ADC_TRIG_O
USART1_SCK
USART2_TX
5 1 1 PAL  I/O TC PA1 201 SDA -
SPI1_MOSI
TIM2_ETR
TIM14_CH1
TIM1_ETR
6 2 2 PA2  I/O TC PA2 TIML BKINS ADC_IN1
USART1_RX
COMP2_OUT
TIM2_CH1 ADC_IN2
7 3 3 PA3 /O TC PA3 TIM13_CH1 COMP1_INP[0]
USART1_nCTS OPA2_IN+
TIM2_CH?2 coagg_llNNl\?;l[O]/
8 4 4 PA4  1/O TC PA4 TIM14_CH1 —
USARTL nRTs =~ COMPZ_INMO]
— OPA2_IN-
Twigom  ADCINA
9 5 5 PA5 /O TC PA5 — COMP1_INP[1]
TIM1_ETR OPAY OUT
TIM1_BKING —
TIM2_CH1 COMP1_INP[2]
10 6 6 PA6 /O TC PAG TIM13. CHL OPALIN®
TT|:\'>|A12;1_CCT421 COMP2_INM[1]/
11 7 7 PA7 /O TC PA7 = COMP1_INM[1]
MCO OPA1_IN-
USART1_nCTS —
ADC_IN5
TIM2_CH3 —
12 8 8 PBO 1O TC PBO TIM13_cH1 ~ COMP2_INP[OJ/C
USARTL nRTs ~ OMPLINP[3]
— OPA1_OUT
TIM2_CH4
TIM14_CH1 ADC_ING
13 9 9 | PBL | WO | TC PBL USARTI_RX  COMP2_INM[2]
USART1_TX
megawin FAS: 0.1 21
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#HE Bk

LQFP  QFN
48 40

14 10

15 11

16 12

17 13

18 14

19 15

20 16

21 17

22 18

23 19
24 20

25 21

B%E

QFN
32

10

11

12

13

14

15

16

LK

PB2

PA8

PA9

PA12

PAl1l

PA10/
NRST

PA13

PAl14

PA15

VDD

VSS

PB3

it
1)

I/0

I/0

I/0

I/0

I/O

I/1O

I/O

I/O

I/O

I/0

/O,
F(2)

TC

TC

TC

TC

TC

TC

TC

TC

TC

TC

FIhke

PB2

PA8

PA9

PA12

PAl1l

PA10

PA13

PAl14

PA15

W B MCU HL 5
A

Chip Ground

PB3

HAThRE

TIM2_CH3
TIM13_CH1
TIM1_BKIN7

USART1_SCLK

TIM2_CH?2

TIM14_CH1
MCO
USART1_TX

TIM2_CH1
TIM13_CH1
USART1_RX

TIM2_ETR
TIM1_BKIN1
TIM14_CH1
USART1_RX

ADC_TRIG_O
COMP2_OUT
TIM2_ETR
ADC_TRIG_O

TIM1_ETR
TIM13_CH1
USART1_TX

TIM2_CH1

COMP1_OUT

SPI1_MISO

TIM1_CH3

TIM1_CH2

MCO
USART1_TX
SWDIO
TIM13_CH1
USART1_SCLK
USART1_RX
COMP1_OUT
SWDCLK
TIM14_CH1
USART1_nRTS
USART1_TX
COMP2_OUT
TIM1_CH4N

TIM1_CH3

TIM1_CH4
TIM1_CHIN

TIM1_CH1
TIM1_CH3N
TIM13_CH1
TIM14_CH1

TIM1_CH4
TIM1_CH2

B InThee

ADC_IN7
COMP2_INP[1]

ADC_INS
COMP2_INP[2]/C
OMP1_INM[2]

ADC_IN9
COMP2_INPI[3]

22
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B HE AR

L A low L8 SR W imshee
LQFP QFN QFN 1) R
48 40 32
TIM1_CH1
TIM1_CH2N
TIM1_CHIN
TIM1_BKIN2
TIM1_CH3N
TIM1_CH3
26 39 - NC - - NC
27 22 17 VIN - - ZEM
28 23 18 VG 12v LDCHHM&K‘
il ity
29 24 19 VCC - - 12V %t i
30 25 20 ng ; ] 5V 4y 3
31 26 33 PSN - - PGND
MRS BE 2 25 R
32 27 21 LO3 o) - Mregs 3, Hi
A%} E| PB4
MRS BE 2 28 R
33 28 22 LO?2 o) - Wrigsmi2, Hi
A%} 3 2| PB5
WAR DX 5h 28 1) T
34 29 23 LO1 o) - WriEst 1, Hi
At B | PB6
35 39 - NC - - NC
36 39 s NC S 4 NC
37 30 24 VS3 - - M R L3
WA BX 2l 2% ) L
38 31 25 HO3 o) - Mriegsm i3, Him
A%} R E|PB7
39 32 26 VB3 - - G H 25 HYRS
40 39 S NC - - NC
41 39 - NC - - NC
42 33 27 VS2 - - M 2
WA BX 2l 2% ) L
43 34 28 HO?2 o) - Wrigsmi2, Him
A%} 2| PB8
44 35 29 VB2 - - b H 28 HYR2

megawin FAS: 0.1 23
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skl kel Bk Evi S 0)::}
ZFK EIheE SHThRE Minzhee
LQFP QFN QFN 1 RO
48 40 32
45 39 NC NC
46 39 NC NC
47 36 30 VS1 B
MK BX 2l 2% ) 1
48 37 31 HO1 o) Mregsil, Hi
A%} E|PB9
24 A 0.1 megawin
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3.5. MCUER{3¢®

£ 6 PAIG 0 E FT)REAFO-AF7

5l AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
£
PAO TIM2_CH1 TIM13_CH1 |TIM1_BKIN4 USART1_SCLK| ADC_TRIG_O
PAL TIM2_ETR TIM13_CH1 | TIM2_CH2 USART1_TX | COMP1_OUT
PA2 TIM2_ETR TIM14_CH1 TIML_ETR | TIMI_BKIN5 | USART1_RX | COMP2_OUT
PA3 TIM2_CH1 TIM13_CH1 USART1_nCTS
PA4 TIM2_CH2 TIM14_CH1 USART1_nRTS
PA5 TIM2_CH3 TIM14_CH1 TIM1_ETR | TIM1_BKING
PAG TIM2_CH1 TIM13_CH1
PA7 TIM2_CH2 TIM14_CH1 MCO USART1_nCTS
PA8 TIM2_CH2 TIM14_CH1 MCO USARTL_TX
PA9 TIM2_CH1 TIM13_CH1 USART1_RX
PAL0/NRST
PALL TIM2_ETR |ADC_TRIG_O| TIM1_ETR | TIM13_CH1 USARTL_TX | TIM2_CH1 | COMP1_OUT
PA12 TIM2_ETR TIM1_BKIN1 | TIM14_CH1 USART1_RX | ADC_TRIG_O | COMP2_OUT
PA13 SWDIO TIM13_CH1 USART1_SCLK| USART1_RX | COMP1_OUT
PAl4 SWDCLK TIM14_CH1 USARTL_nRTS| USARTL_TX | COMP2_OUT
PA15 TIMI_CHAN | TIM1_CH3 | TIM1_CH4 | TIM1_CHIN | TIM1_CH1 | TIM1_CH3N | TIM13_CH1 | TIM14_CH1
% 7 PBi 12 FH D fiE AFO-AF7
519 AFO AF1 AF2 AF3 AF4 AF5 AF6 AF7
=1
USARTL_n
PBO TIM2_CH3 TIM13_CH1 -
_ ! RTS
USART1_R | USARTI_
PB1 TIM2_CH4 TIM14_CH1
X X
USARTI1_S
PB2 TIM2_CH3 TIM13_CH1 TIM1_BKIN7
CLK
PB3 TIML_CH4 | TIM1_CH2 TIMI_CH1 | TIML_CH2N | TIM1_CHIN | TIM1_BKIN2 | TIM1_CH3N | TIM1_CH3
TIM1_CH2
PB4 TIMI_CH3N | TIM1_CH3 | TIMI_CHIN | TIMI_CH1 | TIMI_CH2 | TIM1_CH4N | TIM1_CH4 N
PB5 TIMI_CH3 | TIMI_CH4 | TIMI_CHIN | TIM1_CH1 | TIMI_CH2N | TIM1_CH4N | TIM1_CH3N | TIM1_CH2
TIM1_CH4
PB6 TIML_CH2N | TIMI_CHIN | TIML_CH3N | TIM1_CH4 | TIMI1_CH3 | TIM1_CH2 | TIM1_CH1 N
TIM1_CH4
PB7 TIML_CH2 | TIMI_CH2N | TIM1_CH4 TIMI_CH3 | TIMI_CH3N | TIM1_CH1 | TIM1_CHIN N
TIM1_CH2
PB8 TIML_CHIN | TIMI_CH3N | TIM1_CH3 TIMI_CH2 | TIMI_CH1 | TIM1_BKIN3 | TIM13_CH1 N
PB9 TIMLI_CH1 | TIMI_CHIN | TIMI_CH3N | TIM1_CH4 | TIML_CH4N | TIM1_CH3 | TIM14_CH1 | TIM1_CH2
megawin FAS: 0.1 25
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7 8 AR H 1103 1

INPO INP1 INP2 INP3 INMO INM1 INM2 out
COMP1 PA3 PA5 PA6 PBO PA4 PA7 PA8 PAL/PA11/PA13
COMP2 PBO PB2 PA8 PA9 PA4 PA7 PB1 PA2/PA12/PA14
7 9 OPf# H (1103 I
INP INM ouT
OP1 PA6 PA7 PBO
OP2 PA3 PA4 PA5
26 WA 0.1 megawin




MDF151A

4. HASMKE
4.1. MR&MH
BRARKE IR, BT B EELAVSS ly 5L

4.1.1. ABHEE
FIT 51 B2 B0 2 0 S Bk A R TR
B 7 51 5 BEEAT

—d MCU
C =50 pf ——
4.1.2. 5| BE
3] AT\ FEL R £ 0 88t B
Kl 8 5] B B
MCU
]

megawin FAS: 0.1 27
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4.1.3. MEGR

MDF1518 F 7 &0~ B s

K 9 MDF151 VIN > 13V W H 7%

< 60V
13V~24V input
input
MDF151

VB3

VIN
HO3

Adi.byvec | el 1 L ¥
load current vs3 » to Motor

LO3

VG
VB2

VCC
HO2
vVa2b——————————— ¢ @& -----f---—------- + to Motor

33~100 Q

LO2 I

VREG L
VB1 T

33-100 0 | oauF

HO1 AN IE T
VSi1 &—----p to Motor

VDD 33~100 Q
LO1 A |

ES L
28 WA 0.1 megawin
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K] 10 MDF151 VIN < 13V N H 7 %

< 60V
9V~13V nput
input
Q MDF151
typ. 1IKQ VIN VB3
33-100 Q
HO3 F—AM—
VS3 P to Motor
LO3
—_ VG

VB2 dk

VCC 33-100 Q 0.1uF
HO2 ANV I

4.7uF
I Vo) T Y N + to Motor
33-100 Q
L LO2 AN I

VREG =

VB1 T
33~100 Q 0.1uF

HO1 ANV I
VS1 ----p to Motor

VDD 33-100 Q
LO1 AN I

\ VSS =
megawin i 4s: 0.1 29
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4.2. HIBRAFEM

GO AR AE B A BRI A B KBS R (FR10) e RUfE, W]

oy
FJI:/Z“:\

Xof g ad K ATESR IR . 3K 45 A

BRHAT OB T LA BIIER, A BRI L5 T e R M ThREIR AT o SRRSO T KN [RE AT 2 e mi

EIER S
= 10 4%} i RBUEE
=2 SH B/ BN i:N A
LDO 5 tpe KA E (E
VIN LDO 5 sk =t s HL -0.3 29 \Y;
VCC 12V LDO #ir H & -0.3 17 \Y;
VG R O L -0.3 25
VREG 5V LDO #iH & -0.3 55 \Y;
LQFP48 #[H 21
: 17 QFN40 #JH 29 °C/W
QFN32 #fH 35
T R -40 125 °C
TR 285 fe KA EAE
VB1,VB2,VB3 | L#fHZSHIE -0.3 150 \Y;
VS1,VS2,VS3 | bHrEiE VB-17 VB+0.3 \Y;
HO1,HO2,HO3 | it Ha % VS-0.3 VB+0.3 \Y;
LO1,LO2,LO3 | T#fkt H & -0.3 VCC+0.3 \Y,
MCU 45} i K€ (E
Vop-Vss MCU it 1 i -0.3 5.8
\Y;
Vin® HEHEI RN B E -0.3 5.8
Ivoo® 2 VDD HL IR 2R A S I (Bt ) +60
lvss M 28 VSS Huzk i S LR (O IR +60
AT /O Rzl 51 _E (0 % FL +20
lio mA
AT /O Rzl 51 _E %\ L -20
ling piny @) NRST 51 BIFIEN B +5
Shing iy @) Fes| MmN R 10

1) FrAHIE (Voo) FIHE (VSs) 5B ZUAR A SOVl Y 4L S AP FLi
2) S LKA RELIIRARFEVINERE . A RAVFRREANRRMERE S, SRR,
3) IER/RFEENETIS TSI IBHIERE .

4)  HVin> Voo, FAEEMENMR: HViN< Vs, 724 RN HT.

5)  H“ZAMWAFRNAENERN, Zhng eno BRAESE T EFREAN QR EREA BT (B R i M.

30

fRAs: 0.1
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4.3. 12V/5V LDO T A%

4.3.1. 12V LDO #5454

VIN=21V, Cin=Cout=4.7uF, T3=25°C, [:3FH &4 515 B

% 11 12V LDOHL S

e S St B/ %) BR B
VIN LI FL 21 24 \Y;
VCC TR LI 12 Y%
Imax1 i th e K IR 300 mA
4.3.2. 5V LDO B R
VCC=12V, Cin=Cout=4.7uF, T3=25°C, &3k & 4513
12 5V LDOH S F ik
e ZH A5 B %] BK B
VREG 5V i th FRLE ok-4 4.9 5.0 5.1 \Y
AVune AR R VCC = 8~15V 10 mvV
AViono ik AR lLoap= 0~60mMA 0.5 1.5 %
|sHoRT FoLP% FLIR VREG = 0V 50 mA
Voror JE% 'AOUVTC):U?C__’”;@; 250 mv
lLimir H R H LR 110 mA
megawin FAS: 0.1 31



MDF151A

4.4, IR TAEZ&M

13 K TAE &4
=2 S8 % B/ HR BN I:<K (74
VS1,VS2,VS3 AR R v -6 150 \Y;
VB1,VB2,VB3 Y B RS ER VS+12 | VS+15 \Y}
4.4.1. TR AR
R 14 WK AR
(TA=25°C,VCC=15V)
L= E 2 %M B/h HR BN L:XivA
Istay FRAS LT VIN=VCC, LIx=0 175 UA
IsTBY1 AR Hix=0 30 uA
R A e ST 5 VB fZ1E,
VHOH1,2,3 AR i L e R 10+=10mA 140 mV
VHoL1,2,3 R R . YS_E,‘JE{E’ 70 mV
0-=10mA
VLoH1,2,3 MR i R R = \I/CCi HIZE 1 140 mV
0+=10mA
VioL1,2,3 R T = ﬁg‘_gfgfgﬁ’ 70 mV
VCCuvs VCC RIEMSRY HE 4.3 \Y;
VCCuv- VCC R AR & 4.1 Vv
VBSuvs VB R JE R & 4.3 \Y;
VBSuv- VB K {74 41 v
W VO=0V, Vi=High
10+ LR REVASE ) PW<10uS 1.0 A
A S VO=15V, Vin=Low
10+ Har H RE LR PW<10uS 1.2 A
Resp B2 AR N VCC=15V,VB=0V 40 Q
Toon A ?ﬁHOLﬂﬁ 200 ns
Tuore A HﬁjﬁHoTﬁéﬁ 200 ns
e .
Tom Y tliiﬂ HO_L i 35 ns
e 5
Toe R %HOTI&HT 15 ns
.
TLon TR E%LLOJ:}"E 200 ns
R =
TLoFrF TR E%LLOFME 200 ns
. .
Tir T%%%JELOJ:}I'BT 35 ns
R P
Tir iRt ELO?MN 15 ns

32
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w5 28 b 353 =N LAY BN Bfr
DT BOIX B[] 100 ns
T AR BESEIX B[R]
MT St 10 ns
15 R4 N 2 FUE R (x=1,2,3)
LaPA iy
HIx LIx HOx LOx
Low Low Low Low
Low High Low High
High Low High Low
High High Low Low
B 11 gk H e
x=1~3

HOx

LOx

— =T

P 125K X I [A) T 15

x=1~3

HIx
LIx

HOx 10%-

—>s %—DT

90% -

LOx
megawin AR 0.1 33
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4.5. MCU TAE%4
MDF151 4 B MCU— & TAF %1 .

% 16 — R TIE4ME

%=1 ZH %A 5%/ H7 A AL
froLk N BB AHBIR 4 4% i i i 60
MHz
frcLk1 N ERAPB LAY £ 451 % - 60
Voo MCU TAE LK i 25 i 5.5 v
VIN=24V , I.po_out=30mA -40 105 °C
Ta TR
VIN=12V , I.po_out=30mA -40 105 °C

4.5.1. B TESZG
TR IS B0 TR T AT IR 1.
217 FEAEE TAEZFEO @O

el %A 5/ S N AL

o Voo b FHES ] tr 300 - 50000 s
Voo T B[] t 300 - 50000

Vit Jt L IR LR 0 - - mv

1) MBI EE, RIEEFPINEK,
2)  IHE R VDD NEECAE B, a0 E TR .
3) S MOVITEE B, R AT EE

K 13 E AN L

34 WA 0.1 megawin
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4.5.2. AIRE AL BRI HIAR R 1
AR G B HUR A — R TR S PRt AP BEIR FEE FIV oo FLU LR T HEAT (A5 L 1«
18 Py HRIT OV BB O

i) SH % B/ S R XA
PLS[3:0]=0010 (_-F+#%) - 2.4 -
PLS[3:0]=0010 ("~ [#%Y) - 2.3
PLS[3:0]=0011 (_bFHi) - 2.7
PLS[3:0]=0011 (T F%IY) - 2.6
PLS[3:0]=0100 (_-FH#%) - 3.0
PLS[3:0]=0100 (T k&) - 2.9
PLS[3:0]=0101 (- F+#%) - 3.3
PLS[3:0]=0101 (FB&#) - 3.2
Voo AT S R EL A 0 PLS[3:0]=0110 (_LFHi) - 3.6 v
f1%) BT 1k 48 PLS[3:0]=0110 (F &) - 35
PLS[3:0]=0111 (_-FH1Y) i 3.9
PLS[3:0]=0111 (FF&¥Y) = 3.8
PLS[3:0]=1000 (_-F+¥%) - 4.2
PLS[3:0]=1000 (FR&iH) - 4.1
PLS[3:0]=1001 (_-F+#%) - 4.5
PLS[3:0]=1001 (FF&E) - 4.4
PLS[3:0]=1010 (_-F+#%) - 4.8
PLS[3:0]=1010 (FB&#) a 4.7
VpoR L H SR E - 2.2 - \Y
Vhyst_POR/PDR POR/PDR iR > - 60 - mV
T rst1EMPO® A RS (] - - 1.84 - ms

1) AEAEPPMRARH, REA .
2)  BfufFEmfal: NPORKESEI AT F ™ 58— N AR e AR (i Th] .

453. HESEZHE
FFRAS B ORI — T AE SR 51 H TR BR 55 6L B RIV oo FLJE B R EAT 1R B8 45 HE 1
£ 19 NESEZHIE

w5 2l %M B/ £ R BN | B
Vrerint® WESEHEE Ta=25c 1.14 1.2 1.26 \%

N T2 % AT, ADC SORERI GRFFIT

1] 11.8 - us

Ts_vreﬁnt

4.5.4. e ERRE

R RUE RO S MBS R R SR A48 br, O TAERIE. R VoI Mt P M E . T
MO RHER . FEFAAF S PRI E . AT 5.
AT AR A AR 2T B P A 0 B P AT 3 B AT T AR 3R AT Y
RLLTE
Tz TR B %A
o FIANOGI AL TR, FEZE]—DEES AT L (VooEVss).
o A MISMBLARAL T ORPPIRGS, BRARRS I VLH .
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. FlaShUilE] I 1] 1 2 A fcLk MR (frcik A0~30 MHZRF 0N A 3, fuoik 930~60 MHzI 244515 4 ).
AW E R . LHBIMERS: fuok = freik 1o

R T'ET

LTI fE

AZRE UL T BRI B2 43 B 2 UL

TERPG S HCEWRAE — AR SRS H PR IR AN Voo HLIR HL T T EAT A8 15

# 20 3247 BN B S A FE RV AR
WA R
we | sm | ## | Mo HEBEFTA St SKHBTASM B i
-40°C 25°C 85°C 105°C | -40°C | 25°C 85°C | 105°C
60MHz 8.44 8.61 8.78 8.80 7.00 7.08 7.27 7.35
N 30MHz 5.29 5.33 5.38 5.41 4.58 4.61 4.67 4.71
loo ﬁﬂéfg; DY BRI B 15MHz 3.42 3.41 3.43 3.45 3.05 3.02 3.05 3.07 mA
7.5MHz 2.44 2.40 2.41 2.42 2.25 2.20 2.21 2.22
40KHz® 1.10 1.02 1.00 1.01 1.09 1.00 0.98 0.99
1)  HCLK#Z HHSI 60MHz 445115 2| AHBI 4
2)  LSIHF 4 B NA0KHZIE N R GEt o, i HISSE I
# 21 BEARA AN 1 S A HE IRV AR
WA it
e | sn | ## | MeuiHd RTS8 KPS fr
-40°C 25°C 85°C | 105°C | -40°C | 25°C 85°C | 105°C
60MHz 3.55 3.52 3.53 3.54 2.31 2.25 2.25 2.26
. ) 30MHz 2.51 2.46 2.46 2.47 1.89 1.83 1.82 1.83
10 | o iy e P I o 15MHz 1.96 1.90 1.89 1.90 1.65 1.58 1.57 1.58 mA
7.5MHz 1.69 1.62 1.61 1.61 1.54 1.46 1.45 1.46
40KHz®? 1.08 1.00 0.99 1.00 1.08 1.00 0.99 1.00
1)  HCLK#iZ fHSI 60MHz /) 415 £ AHB I 4
2)  LSIH % & B NA0KHZIE N R Gil 4, A HISSE
22 5 1B 0T B M R AR
= A
s 2% il 20°C [25°C | 8s°C [1o5°c | T
lop® fi 1A R B o B SRUGHA IR, Vop=3.3V 1133 | 1068 | 1113 | 1184 | pA

1) VORI AN

W B S BRI TE AR
V\]ﬁ&l‘u%ﬁ/ﬁﬁﬁﬂi@ﬂﬁﬁﬂ“ MCUM) TAE &AW F -
FrAE VO 5| IR AL TR AR, FFERES]— iR A P (VopElVss).
o JTERIANHAL T RAPRAS, BRAEREM B .
. é’a\tﬂE‘Jiﬂlﬁ%ﬁiii’ﬂﬂ%Eﬁifﬁ‘fﬁ%ﬁfﬁﬁﬁ%:
— R SN i
— RAIFE— ML Bh
o PRI BE AT Voo it L LR SR 10 R

36 A 0.1
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& 23 N B AN L A O

w5 AN BER R Bhr

GPIOB 0.30

GPIOA 0.31

HWDIV AHB 0.88

DMA 0.86

TIM1 4.65

TIM2 3.72

ADC1 2.98

USART1 1.86

Iop TIM14 1.61 UA/MHz

TIM13 1.60

TIM6 APB1 1.29

COMP 0.51

SYSCFG 0.11

DBG 0.05

PWR 0.01

EXTI 0.01

IWDG 0.01

1)  fucik = 60MHz, fape1 = fueik, TEANFME T A R EONER N E.

RTHFEAR e BRI ]

TR ) Y R RO PR IS [ S E Y PRI B HS R R B B . T I TR AR A AR AR AR N IR, PR IR A
Yo IR AE R E VI L

R 24 (IR AEAE At R I (]

bR ZH At ik AL
twusLEEP AR R A i ZRGU By HSI 15 uS
twusTop A5 1E AR Rt FRGU By HSI 65 uS
4.5.5. WEBETBhIRRRTE
RIS — B TAERAE T, TER0E VG R P AR5 I R A0 B s i s S I & Y
RN (HS)IRY 22
K 25 HISHR wyFr i @
L2 2 %M B/ R BN L:=X A
frsi P - - 60 - MHz
Ta = -40°C~ 105°C 25 i 2.5 %
ACCusi HSI %% 28 Ik 5 Ta=-10°C~85°C 1.5 ) 1.5 %
Ta = 25°C -1 i 1 %
tsu(HsI) HSI J&3% 2% A shi 8] - - 61 - us
IpD(HSI) HIS &3 #% D ¥ - 145.7 183.2 239.3 pA

1) ZZEVENSEH, REA IR
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{RIE N F(LSDIR T 2
# 26 LSIR sy itk @
in=2 S8 %AE B2/ HE X i:N A
fLsi® DB Ta = - 40°C~ 105°C 20 40 80 KHz
tsuwsn®@ LSI #5758 Bl [a] - 300 uS
Iopesy® LS| &% 2= I 0.34 pA
1) Voo =3.3V, &AE4s 51158
2)  GEATMAEH, RIEAEFE RN
T 2RI
% 27 FLASHIE i #a 5 1k
s S %M /b £ R Bk AL
‘ 16 g TR [a] - 164 s
prog 21 frgmFEm v 177 W
tERASE T1(1024 F-75) B BRI ] 5.18 mS
tme B R R [A] 50.98 mS
3 28 FlashA7fifi v 77 iy A1 AU DR AT A FR @)
=2 SH %AE B/ i:N A
Nenp B5 B 2 Jiik
Tor B R AT Ta=105°C 10 s
1) AN, RIEEAS RN
4.5.6. GPIO¥ 38 F %\ /5 R
BRAERS AU, FRBPVIE S EIS kA ER P R AT R . BT A 1O 1 4R 2 2 CMOS.
* 2910 ER RO
i) e - i B/ HR BN L:=XivA
ViL H AR L L 3.3V CMOS i I - 0.8 \Y;
ViL AR R 5V CMOS i [ ?/ED* \Y;
ViH H O\ e FELP L 3.3V CMOS # 1 2.0 - \Y;
ViH PN e 5V CMOS i [ 0.7 * Vbp - \Y;
Vhy 11O 5] JH it 25 45 fid = 8 FELHE IR iy 3.3V 0.1 *Vpp 0.50 \Y;
Vhy 11O 5] JH it 2 45 fid = 8 FELHE IR iy 5V 0.1 *Vpp 0.60 - \Y;
likg AR @ 3.3V -1 1 pA
likg AR 5V -1 - 1 pA
Reu 55 LR RHE 3.3V Vin=Vss 50 60 75 kQ
Reu 55 b h SR 5V Vin= Vss 50 60 75 kQ
Rep 9 NP SR 3.3V Vin=Vop 50 60 75 kQ
Rep 59 N PSR E 5V Vin= Vop 50 60 75 kQ
Cio /O 5| I LA 10 pF
1) AN, RIEAF R
2)  UnSRARAR S| A SR R, R T AR e KR .
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it IR 3l AL

GPIO (i FH i A/ H) v AR IS Bl HE 22 1A+ 20mA HL L.

TEF PRI, 1O5] B B 0 i AR SR 3l B AN R I 28 4. 2715 45 HH (R 2 56 e K0 1 :

o JTA 1O I M Voo 3R HL A I EMCU M Voo 3R B fi K& AT AL, AS BEHE i 468 % fi K40 7€ { Ivop.
o A0 I MVss EI HL I HLIAL ST TN EMCU M Vss_F i HE BB KIS AT HL IR, AS BERE I 406 56 B K851 5E (i Ivss.

i R

GRS, s I SR E P R S5 A R R, FATVOM AR A7 CMOS

# 30 it B R W
=2 B YT e T
://z: 2231221 llo]= 6MA, Vop=3.3V 0;;’
\\:z: zz:gzi llol= 8mA, Vop=3.3V = v
\\;z: zz:gzi llo|=20mA, Vop=3.3V ggi

1) ZREVEFEH, REA IR

N A

N Jan H A TR R e R EUE LB 10129,
FRAE A VEH, K5 S BUSTE — B LAE 43R 5 B PR35 15 R P 55 3 P R H 0 F s 26 NI

& 31 f A\t AZ R Q)

w5 2% 1 #n Bpr
tigoyout it T~ B I ) CL = 50pF 5.3 ns
tr(o)out i _E T ) VDD=3.3V 5.8 ns

1) 10/ KA rE B 114 5E L.
2)  HETHRIE, R P PR

B 14 N/ R S URR A E X

90%  10%

External output
load is 50pF

If ((tr+tf) =2/3)T, and duty cycle is (45 ~ 55%)
when load is 50pF, can achieve maximum efficiency

4.5.7. NRSTE| st

FRARSI A UL, TR TSI B N AR R E KPR i AV oo FLIE L IR 25 1R DI

% 32 NRST 5| L@
we 2% %44 B/ L% BA | Bfr

VIL(NRST) NRST #i A% H 7 HL VDD=3.3V - - 0.8 \Y;
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=2 S8 % B/ Lkt BX i:N A
VIH(NRST) NRST i =i HLF LR VDD=3.3V 0.7 * Vop - - \%
Vhys(NRST) NRST Jiti % 55 A A 28 H R IR i VDD=3.3V - 0.50 - \Y

Rpu 55 b SR Vin= Vss 50 60 75 kQ
VENRST) NRST % A\ JE 3 ik - - - 0.5 us
VNF(NRST) NRST % N\ AEJER ik - 0.7 - - us

1) ERHRIE, AR LA H .
| 15 NRST 5| JEI {5 2l
External reset circuit™
LYYY‘ é —
:|: T ‘L Rey
= = NRST® ] Internal reset
P — Filter {}\ >
=
o
VSS
== Megawin MCU
1) BN TLFEEN
2)  H P YA ANRST 5 I AR TR 30T 7 i KViLnest), B IIMCUTEIEE AT
4.5.8. ERT SR
# 33 TIMx O
=2 SH % B2/ BN i:N A
- 1 - trimxcLK
tres(TIM) Il'_'i Hﬂ- %gﬁj\ ?R $ Eﬁ lEﬂ
frimxck = 60MHz 16.7 - nS
- 0 -
fext SER B8 CH1 & CH4 AR #h iR MHz
frimxcLk = 60MHz - 30
ResTim ER R R - - 16/32 £
- 1 65536 trimMxcLk
tCOUNTER 16 A H sS4 1
frimxcLk = 60MHz 0.0167 1092.3 uS
. 16 {0714 25 KT RO 39 ] ] 65536 friveLk

- (TIM_PSC T3 frimxcLk = 60MHZz - 71.6 S
tmax_IN TIM I 5 A2 frcLk = 60MHz - 60 MHz
1) HBEHRIE, REA S .
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45.9. BfEEgO

USART4#M:

BrRARST A U, K32 X IS U R TP IR L L feouku SIES ATV oo RLVE A 26 14 I B A

2% 34 USART A # A QO

=2 SH % B2/ BN I:<K (74
B 7.5
fsexL/te(scky SPI AR MHz
A 7.5
trisck) SPI i 8 b T+ ] fiE L %s: C = 15pF 6 ns
ti(sck) SPI i 8h T A ] M C=15pF 6 nsS
twisckry® SCK =k 8] tescky2-6 | tesckyet 6 nsS
twiscky® SCK I [i] tesckyz- 6 | te(sckyet 6 nS
= 45 3=
teugay® B fPCLKETj%O;]%A—HﬁZ’ it 4= 8 5 ns
e N MDA S
tsu(sn®@ Slave mode 5 nS
n - T =
try® FHRA, fecik ﬁ%?;;g;;éy W =8 5 ns
FyE i N R R 8] i
th(sn® M 5 nsS
tvmo)() Fmtar A 0 [A] FHER (R R 10 nS
tvso) ) By A 50 1) MAR (FRELHZ 5D 26 nsS
1) HBEHRIE, REA S .
2)  H/MERRIRSh AT /N A], e OKAE R IE B R BB B = R B ORI (] .
3) I/ MER R I RN AL, I KAB RN B 2 b T B UIRAS 1 85 K T
& 16 USART [A]:5 1} ¢
<—tc(sck——» |
_[cPHA=0 —\—
2| cPoL=0 )
5 | cPHA =0 _twscky i >
® | cPOL =1 i
vEole—» —> e
A TPUT 4< MSB OUT BIT6 OUT >< LSB OUT >—
tsu(sl —P' —
% MSB IN BIT1 IN >< LSB IN W
INPUT
<«——ths)—»
megawin FAS: 0.1 41
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4.5.10. ADCHy
BrAEAS AU, RIS EIIE— K TAERAERSH PR E . fecuka R FIVop HL 5 HL 26448 T A &5
2% 35 ADCH#PED
=2 S8 %AE B/ HR X I:<K (74
Vop R 25 55 \Y;
fapc ADC B i 2 Vop22.5V 15 MHz
12bits; Vop22.8V 1 MHz
fs P E L
12bits; Vbp<2.8V 400 KHz
12bits; fanc=15MHz 1 MHz
frric A1l AR @)
12bits 15 1/fapc
Vain e R YE Vpp22.5V 0 VDD \Y;
Rain AR 4 N BEPT WA kQ
Rapc KAEFF I HLBA 1.5 kQ
Canc PN KA R FL 5 pF
tsTaB = H s ] 10 uS
tiat VEN fith 2 L 6 T B 512 1/fanc
tiatr R e e S I 512 1/fanc
fapc=15MHz 0.167 16.03 us
ts SRAFE I ]
1/fapc
. 4 ﬁ% ?%H“L':Eﬂ 12bits; fanc=15MHz 1 16.87 us
(BHERFETE) 12bits 1/fapc
S 12bits; VDD=3.3V; .
ENOB EER DA faoe=15MHZ 10.9 bit
1) WL, REAFE R,
2) X TAMNERfR, UAHER B3I — AN 1fanc ZERT.
BMAFEBLFIR
Ts

Ryn< —R
AN fapc*CapcXIN(2m+2) ape

R A T e BRSNS, DL R R ZE/NT 114 LSB. 7EUL, n=12(FKI/R 12 hisr#E%), H&7Efanc=15MHz
I HEAT D&

42 fRAs: 0.1
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%% 36 fanc=15MHz W ) i KRN

Ts (FAHA) ts (MS) A Ram (kQ)
2.5 0.167 1.9
35 0.233 3.3
4.5 0.300 4.7
55 0.367 6.1
6.5 0.433 7.4
7.5 0.500 8.8
8.5 0.567 10.2
14.5 0.967 18.4
29.5 1.967 39.0
42.5 2.833 56.9
56.5 3.767 76.1
72.5 4.833 98.1

240.5 16.033 328.9

1) WS RIE, R AEA = .

#* 37 ADCEEZHO @

w5 ezl x4 £ R LKA
ET CERIRE -6/+11

EO s i 2 focLki = 60MHz, -4.8/+10.1

EG ) faoc = 15MHz, Ran< 0.1 kQ, -1.2/+7.1 LSB
ED T LR AR 2 Vop= 3.3V, Ta=25°C -0.9/1.5

EL ek -4/+4.2

1) ADCHEEES RIAEN LA IR F A7 0 B8 G (AR AT PR AE B S I AN B IR R, DRUOAE & B PR AE 75—
AN S _E AT ARG AORE IEE o S LA T B8 A S T3 N HRLIAL A B PHEASESOL 5 | AR M 2 TR0 e i
2)  HBCHRAE, ARAEAE P

Bl 17 15 FH ADC LA [y 4% €]

MCU
Sample and hold ADC convert

Ran™ AINX o
SAR ADC

(12bit)
@ __| Cparasiticl?
T Parasitic e
capacitance

1) Ran, Raoc Al CaocHIZUE, S WK 36.
2) CParasiticK/RPCB SR HLZ M AT HEAE (MR TIEHEMNPCBAR R M &), LSRR 2 R HEECRLNTPF). BEFAERE
SRR E . AT IuX AN, 2K fanc
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PCB#HE

LA R AR LT T B s iR . B s A 10N L 78 25 0 02 M e L A 4

K 18 HIYSAN S B Y5 A B

FMNR A REFEIEMCUS F o

VDDA <
1pF // 10nF MCU
<
45—
BB RS etk
7 38 AL AR D
e S B/ iR BR L:=Xv2
T.® Vsense X Tl B 28 14 5 °C
Avg_Slope® SRR -3.89 mv/°C
Vasec® 25°C NI & 1.289 V
tsTarT® TN [A] 1 uS
ts_temp® SLHGRFER, ADC SRE [H] 11.8 T

1)  ZREEFNEH, REA IR

2)  HIBCHRIE, ARAEAE P

3) EAR: Tsensor = 25 + (ADCvalue * vdd - offset * 3300) / (4096 * Avg_Slope), offsetic 3 T-Ox1FFFF7F6 %1247 4.

4.5.11. EL AR I
% 39 LA R
[FRE 2T
g 2% FHREE B2/ s A BA =Xy
VIN HINHLE - 0.6 Vpp-1 \Y;
00(iE )
e 0 mv
00(iB )
kS 0 mv
01(B¥)
nth 15 22 43 mv
01(B¥)
trysT Hysteresis KT &%r 13 15 23 mv
10(B )
% 32 45 92 mv
10(B )
P 25.2 32 46.7 mv
11(B¥#)
ath 55 85 182 mv
11(iE ) 25.5 60 83.9 mvV
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Erie a4
=2 S8 FABEE B/ Lkt BX I:<K (74
K%
VOFFSET % L - +/-6 +/-10.4 mV
00 (EIhH) 3.7 10.7 43 ns
01 (hzhZ) 10.5 34.9 83 ns
K2 ) (1)
foELAY FedRAER] 10 (E3H%) 138 49 114 ns
11 GRIRZhE) 22.2 86 194.5 ns
00 C(RZhEr) 6.5 45 205.4 UuA
01 (hzh=Z) 3.3 21.7 81.3 UA
W
l LAFRIRSE 10 (fixh%) 2.6 15.3 59.6 uA
11 (FRARIhED 1.7 8.8 35.3 uA
1) %R 50% 5 5 N B (1IN 8] 22
BRI R
X 40 BEBO AR
L= S %M B/ HR Bk L:XivA
Vop NN 2.5 55 \Y;
VOFFSET N E R Commlc/)g in\c/)de Input -6 6 mv
DD
Drive current (sinking
lLoAaD EBijJ EE/Jﬁ current) (VDD:5V 15 mA
VOUT=1V)
CLoap HLA A3 30 pF
CMRR FERmIE 80 dB
PSRR R0 1L e 80 dB
GBW 3 2 7 AR 12 MHz
SR EFEER 7 Vl/us
GOL FEFRI 25 90 110 120 dB
1) HBHRIE, REAFE R,
megawin FAS: 0.1 45
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5 #HERT

5.1. #HIEQFN32 (4mm X 4mm X 0.85mm) R~f

K| 19 QFN-32 (4mm X 4mm X 0.85mm)

- D2 _
— €0.35%45"
—_ ,{ |
|
. 25 32
g Jutuuy
24
— ]
—- - - = - ]
_= _ _ N
D) ] -
Al ) [
‘ A3 — (-
177 - ) B
D qnmiﬂmm
',j L(24X) L1(8x)
Unit mm
JEDEC N/A
Symbols Min. Nom. Max.
A 0.80 0.85 0.90
Al 0.00 0.02 0.05
A3 0.203 REF.
b 0.15 0.20 0.25
3.90 4.00 4.10
E 3.90 4.00 4.10
e 0.40 BSC
L 0.25 0.30 0.35
L1 0.23 0.28 0.33
K 0.20
D2 2.65 2.70 2.75
E2 2.65 2.70 2.75

WANSHE RS, #A5I1C 154 data sheet
This is the dimension for reference ,see the data sheet for the exact dimension for each model of IC.
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5.2. #HFEQFN40 (5mm X 5mm X 0.75mm) R~f

| 20 QFN-40 (5mm X 5mm X 0.75mm)

! | C0.35X45
. Ell 4
| TUUUUUUUU]
| 5:% ! \{ E.
- ]
- L ] w ™ -
] — oy
BT T tT— g u
| - [
— ]
| = i =
‘ 21 - | - !
| ANNNMANNONLY
| |
D L
Unit mm
JEDEC MO-220
PKG WQFN(X540)
SYMBOLS Min. Nom. Max.
A 0.70 0.75 0.80
Al 0.00 0.02 0.05
A3 0.203 REF.
b 0.15 0.20 0.25
D 4.90 5.00 5.10
E 4.90 5.00 5.10
e 0.40 BSC
L 0.35 0.40 0.45
K 0.2
D2 E2 LEAD FINISH
N PREEAS MIN. NOM. MAX. MIN. NOM. MAX. Pure Tin PPF
153X15 MIL 3.25 3.30 3.35 3.25 3.30 3.35 V X

WHNSHE RS, #£A5I1C 154 data sheet
This is the dimension for reference, see the data sheet for the exact dimension for each model of IC.
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5.3. #HEELQFP48 (7Tmm X 7mm X 1.4mm) R~f

K| 21 LQFP-48 (7mm X 7mm X 1.4mm)

D1 o
48 37 T [ - 1 o <
(RCHAT AT AT NI FJ i M 1=
=\ =" I ]
—] (S 0.08] b B =
E w
[Te}
w ™
o
sEAms e 1
o\
L
L1
Unit mm
Symbols Min. Nom. Max.
A 1.60
Al 0.05 0.15
A2 1.35 1.40 1.45
b 0.17 0.22 0.27
c 0.09 0.20
D 9.00 BSC
D1 7.00 BSC
E 9.00 BSC
El 7.00 BSC
e 0.50 BSC
L 0.45 0.60 0.75
L1 1.00 REF
° 0’ 35° 7°

WAZE R, #M5IC 155 # data sheet
This is the dimension for reference ,see the data sheet for the exact dimension for each model of IC.
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6. WRAPS

R AL AR S
S iR H#
V0.1 1. WIUERRAS 2025/06/01
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7. BIEH

e, 2E SR (Megawin)ft#“Megawin Technology Co., Ltd.”

A A SCRF— I AR N ST . BUE SR E AT BT, I B & R IR, HEARRE A E L R R
X AN EE R . ik, 4% A T LIRS R m i, B P ORI R KUK, AR A IE
TN St A 24 S B A 07 5 T 34 R P AT 5 S AT 2

B SR G B S T SR, R G i BRAERT . 5/ — AR ORI B S S RE R A
BN . 7 AR AN, A7 AR SR I TR AL S I (ECN) AT IE .
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