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1. ZTicH

6.

20230712

20240229

20240514

20240618

#hRA#m V0.20

20231217 FF&E 2.0.0 %5, 1EXEEESN 36MHz, SPI Adfth 18MHz Sk

[EMERDTL, BINEZERER

B¥a vV0.30

BFFAE 220 k%, UserGuide #i¥ SLEEP/IWDT HU=F,ENR
SLEEP/STOP Mode #1 IWDT

RIMFRE 2.3.0 A BB EH A V040, EEE TN FRAE
TEINSZHSERTRE T TimerOne #1 Mstimer2 RIEESZ(Y;

1#0Ns7$F EEPROM FAEESI(4 (W& FLASH 1&#lE K 8K EEPROM #24F) ;
EINSF B EREES Y (TM1637Display/ShiftRegister74HC595) ;
150 PWM AT ESRESEEIM 300Hz~5000HZ SNSRI 1Hz;
1EANER CZEFAThRE;

&3 SLEEP/IWDT EB9 A=

20240830 &3 TH244A J5 TH244A001

megawin
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2. FAERILA

FF&#R TH244A001, 37 UNO R3 =00, FHEMEZAIATA GPIO fIEEE

7 Arduino UNO R3 #J Arduino MEGA2560 BRI O. EESEM

o

., &8
UNO/2560 15 8 i MCU, F+4&Z| 32 i ARM Cortex-M0, B EaH USB1.1

O AT LMAR R A BRARER.
Fr&AR TH244A001 2EF Megawin MO itiH MG32F02U128AD64 igit,

TH244A001 B & MLink, THEEWLEM THEE.
PC USB 57T
USBYE g EHLLER O (VCP)

MG84FG516
RRTHAFRAA

A A

SWD|  UARTO

S

e S

MG32F02U128
Arduino =188 R
fhFFarduino T EE TR

I/0
23k

TH244A001 FE{4ZEHS

megawin

Version: 0.40
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BT TEBANE A HFFIRINE, thal Keil, TSR Arduino IDE FF&
WE, BT TERENEFFRE. RELHE T TH244A001 STRIAIRFE
package, ZABERETE Arduino IDE S Arduino B9E 7 &k FF ATERR LR SCHSR

EZINS =755

— REHERD #OFF R ERTH244A
| E R FE B FARM MOFE IR

— B FE D Arduino IDE(E A AT H)

LT R X FFElpackage;

X BiPackage X F5

HETTH244AH » /ADC/DAC/PWM/UART/I2C/SPI/TIMER/RT
arduinoFF % C/USB/GPIO;

A Package ] UFEE RS, Bid

Arduino IDE B 046 M FNE BE{FE B 1X N &

Eall

= & MohERkit,
(EPSETPANE e TRl E

EHF TH244A001 FFRHIREHER{42ERE

FRETHORFEHAIESE TH244A001 UserManual-E=FFFRIRAFF

L EREFE.

megawin Version: 0.40 9
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3. FEIRIEE

#H=10 [EENEET)N 1R
TRBFR TEEBIE AR
Digital 10 ADC DAC
Y ER I PI R
IHRCO
Megawin 16 1
5V /3.3V @[] 12MHz; 47
TH244A001 8bit 10bit 12bit (EAIA) 12bit
MCU F57
36MHz
PWM UART SPI I1C USB DEVICE EFRITRE
75
WAERF
7 2 #&(Master/Slave) 1
64 bytes 1 #&(Master) USB1 i&@id MLink
8bit XIERBENA USB2 #£79 USB-HID i&
. b2 5o g MG84FG516 &
2RIA 1KHz, BAIA 9600 bps 100KHZz;400KHz;1MHz| &: Mouse, Keyboard
18MHz Er
1Hz~5KHz ?T | e sene WX TiE
EimO75£9 SRAM
B  MG32F02U128AD64 (ARM 32 {ii Cortex™-MO CPU);
B AEEAWER IHRCO (RESH RC IR%8s) 12MHz;
B IWDT B$hE:R#ER ILRCO (NEBES RC #R5%28) 32KHz;
m  MCU &5FE5M 36MHz;
B FEMRSIHEF I/O5IH 47 4~ (0~46) ;

o H 46 2 LHAMEEEF AR LAY USER KEY, FS{ERESEANRIT

Witz AR,

® 7XANRE PWM i,

10
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¢ 5=5tE duty J9 8bit DR, ANRESEE 0~255 X$hZ 0~100%;
&  FUZHIEY 1000Hz;
& REETHREIER PWM SRERAIEREL:
analogWriteFrequency(PWM _FRQ XX, Fre),
S Fre iR BBl 1Hz~5KHz
¢ 7/ PWM EHATLIEIT A 3 MESBIKIZE (£ PWM B

)

¢ 74 PWM $itH 5=t duty RILURSZIRRE;

o 2 IREILUEISFEERTEERE TimerOne 88 PWM #iH, 245 42/43 ]
ikt PWM, #00 TimerOne;

o 16 KEHIINEE ADC, {#F analogRead () RIESRBUERIARE ERY
ADC#UE;
B ADC {SZENIAJ 12bit, ADC 352RYEESEE 0~4095;
m  ADC {u#rILAEE analogReadResolution(ref)i&sE ref=8

(0-255) ,10 (0-1023) ,12 (0-4095) ;

TR XERERIE ADC (B, s, FEQREW, EFR
iE.

o 1% 12bit DACEBE, MHAAIR 21 i, &t analogWrite(21,
Value)ifiti&E 0~VDD, 2%&t; Value SBE 0~4095;

® 7% UART JEERK 115200bps

B UARTO & iRt A TEFEFEE B OIS ER;

megawin Version: 0.40 11
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m  UART1/2/4/5/6/7 i s EFIEMMIREBEER (UART7 5
ICOEA) ;
B FEEBAYIANAETEEO Serial/Serial1/2/4/5/6/7, BRINEE
79 9600bps
B CATHAYAKED SR SRAM, FRESHSEERE N EHEE
B0, #0 UART
e 2RKIC (IICO5UART7EM) ; SCLIEEZIA 100KHz, TNiRE
79 400KHz,1MHz
o 1B&SPl JEESHF 18Mbps
{Ha 1/0 imA5|§ak RST XditbER/E -0.5V~VDD+0.5V;
128K =T E Flash ABFEEREFIER,; HPHRAX 8K bytes ATLAMSH
EEPROM ERYfHERE, #&#19 EEPROM, AT 54 SRAM, FREEAVIEA
£ 512 bytes EEPROM &&, vJLAUBEARTEXIEH EEPROM AN, N
EEPROM;
W#EE 16K =15 SRAM
BB USB2.0 £, 37#F HID,ATLAEH USB-Mouse 5¢#& USB-Keyboard
58, BIfsERR Joystick YE9 USB-Mouse IIEE;
FAMR TR ERET 2.54mm 2pin BKIE (Jumper) J1 3% 5V 8i&
3.3V;
#HEE ST LUET DC JACK, VIN S USB1/2 {itE8;
e DCJACK fitEaRT, Vin O LIEMSH (R,

3.3V EtHEE ARl

12
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DC JACK/VIN #IARF, 50mA MAX;

USB #IART, 300mA MAX;

w5V ERRRRS

DC JACK/VIN #IARF, 50mA MAX;

USB #IART, 300mA MAX;

megawin

Version: 0.40
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FRIR TR
B ) - .
' D B0

[ | ] Qe
0w S 0
3| L e

1o
O o)
.. : 0]
a»
: E B

g ZOEscm
3 121 [@) 5000

(O—C g m m m Sl O

E 5 GND (@) -

Olor - N ) sCLK

- o1 MISO

o OM El [~10|O =S

° g =

o5 g BlO|~8

o Vil g E

e

-'l b O

olar B , y ol 4|0

ol 0

Ofns kg 0

DIGITAL I/O Designed By megaWREPGWErTS .RT:;

EE N Gl — D 3‘%&@ I—‘g'

2 FEREERRRRE
000000000000000
253885 HEHENNEE
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J1 discreption:
User can select this board's work voltge
between 5V and 3.3V.
You should pay more attention for this.
Especially.when the board works at 3.3V
put your kit's POWER is 5V.
CAN NOT use in this situation to aveid demage.
You can adjust J1 to select 5V for the
board's work voltage for your kits—5V normally

000000

Q

AUl
J3 diszreption: =
Short to enable VCFT’);
Thenardaino IDE can find COM.,

00

O

SerialX begin(baud) 12c1 | 12co |
WireX. begir{address) )

B
O
O
O
O

Serial

0000000

o
O

J2 description:

Default VREF+ short to VDUT;
VREF+=AREF when short VEEF+ to AREF.
AREF can not be greater than VDD

000 on

as J1 setting.

@)

C

megawin Version: 0.40
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il Br &

oe
L.1'-"':!'_‘—'-!—

mEm
]
LN

—
m
o
-

£aa
+Q37

EERAtERFD U1, J2, J3igE

TH244A001 BTLAEIE USB1, USB2 F4 Type C BiyMEEER DC JACK B (2mm

DC

JACK input) & CN1TRIVIN 8N, HIHEBEST, FRIREBRTLUET,

TEFRRRAT AT USB1 3% PC s (USB 2.0 A TO C #dE4:, s USB 3.1 CTO

CHUEL) .

T{reBIE

FFRRTVEREN 3.3V 5i& 5V , R 1Rk (N J115%88)

DC IN/VIN #N\

V~12V |, #EFFFER 7V~9V.

16
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Fimth B MG32F02 VDD & AR 200mA

FESH MG32F02 1/0 /0 BYFEI7ERRHI/T 38.5mA(5V), 13mA(3.3V)

5V/3.3V g PRI/ 50mA;

LHEEBRKHFR, BHEIMEPERSEMER, ERNARIRIGENSE
i

USB1/USB2 500mA

megawin Version: 0.40 17
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FEEOSH

-
w
oo
N
=
L}
a3 g8
#0371 b

€037 = =R

CN1-Vin

AD~AS <—>14~19
B~A15<=>36~45

3.1 HEBIEE

VDD5
VIN 7\ VDD
Ui AMS1117-5.0 U2 AMS1117-3.3 e IMGS4F6516
- vDoD3| o

DC JACK >

MG32F02U128

UsB1 MOS-SWITCH

use2 B

3.3V OUTPUT

5V OUTPUT

18 Version: 0.40 megawin
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3.2 BiRHREE

DC JACK/VIN >USB1 (Debug port)>USB2(Native port)

USB2{= 1k fit8
USB2_Current —
' USB1l{= L {#Es
USB1 Current .
|
1

I
VIN Current :
I

DC JACK_Current

MEEIT, BAARNEER, BEMHEBEIEE

3.3 4pEBEBiE DC-JACK (Location DC1) :

BJLAFA AC-DC i&Eces (32 DC #it 7V~9V) .
EECER AT LB 2.0mm BYESLEZRBIRERE £ (DC-Jack £) |, LAEREIBE
MRS R, ERIRAEIS R EESTIE 7 B 12V BRI, WNSREANBERTF 7V, 5V 35|
HIFTREERINEBERET 5V, BEEROHIZTURESTEE. NRERRNBERE
T 12V, SIEREREERG RS, EEIRRIR. EFERABEEES 7V~9V,
SERYNREEIR DC-JACK 4tEBRT, IEET VIN AJLMEIEIHSRAER, RILIM VIN
EERIINBREIRE (FHREPRINPRE TIFBERE DC JACK meER) | tb

SN VIN LSEEAHE, NERARTLURM B ERITIER,

megawin Version: 0.40 19
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2D 3D D JACK INPUT FOR BIG POWER DEVICE USE SUGGEST: 7~12V

SUGGEST: 7~12 VIN
H L
DC1 D1 ‘
DCUD5-2.0MM B5819W [—:
4 PWR i
3 1 L | 1
5 EREEY + SECOND SOL

25V =24

10uF
When VIN-VO
"=,|' e

3.4 HpERERE VIN(Location CN1):

Arduino FIfER VIN BIASNGBEEIR;

ZiEid DC JACK EEHERRT, ArNiEid VIN 5|fEE/NRREME, FaliER

B R A A hiih S
BEEETSIERE
ZD 3D D JACK INPUT FOR BIG POWER DEVICE USE SUGGEST: 7~12V
SUGGEST: 7~12 VIN
E L
Dei D1 £
DCO05-2.0MM BS819W "
o | : I.In i
e e i '
+ SECOND SOL
25V =24

10uF

When VIN-VO

3.5 USB1/USB2 {itE8(Location USB1, USB2)

F. USB1 BEBERIFFAMERRIMEET ST,

USB1, USB2 1979 Type C FezlfZ, AJLARRMAE 5V/500mA BRESFFAIRFIEC AR fE

20

Version: 0.40

megawin




TH244A001 UserGuide

3.6 5V/3.3 §fii(Location CN1 CN5):

5V: WidtREREES Rt bypass USB1 8¢ USB2 124t 5V HIEB/ES |
fil. TH244A001 124 3 NEIIEML SV B, oBUzF CN1 0 CN5, BJLAIM DCE
IR, USB1, USB2. VIN =4MEFFARMRME, IR 5V 3.3V IEAREH, &~
FEVFH#IAN. =3 DC JACK fE8RT, +5V HItHER AR 50mA; = USB {E8RT, +5V i
HERAHR 300mA,

B REFSEC R iEAY 3.3V AUERES (R mRPRE], =3 DC JACK {HEAT,
+3.3V B KH7 50mA; 24 USB fHaRT, +3.3V A 300mA, ZEBEH
MG32F02U128 1 MG84FG516 FYT{FH/E, XN LHBIER.

5V 8¢ 3.3V EBEE MG32F02U128 #1 MG84FG516 BITAEFRIE.

FREAR TVEERRETToE J1 (0, ARIEEE, ¥6% 5V i 3.3V fiim,
S | FAtRIR:
14 3.3V G

L13/TX/RX/ON

3 4™ 5V §aithiE;
5 /MEltE# (GND) ;

14 IOREF HER MG32 T
4 YIOSRTSY
AO~AS <=>14~19 {EBE J1 1K BBE,;

AB~A1S<—>36~45

BT ERAERANESIER

megawin Version: 0.40 21
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3.7 )1 &R TIEBEZ®E

5 VDD D3
J1 ‘
KH-2.54PH180-1X3P-L11.
}
1

2
2
33
VDD is the Main power for MG84 and MG32
ol Two MCU work at the same power level.
— R .')'E] K \VDD5->VDD,means They work at VDDS5.
‘ RSlEEI \VDD3->VDD,means they work at VDD3.

RAFPRERERERESENT/FRE. BOAFAR 5V TIFRE,

3.8 J2 ADC /MEBSHE ELiR

Fr&#HR MG32F02U128 AJiRE ADC &% ENNFEE (VERF+) BiA
#8 IVR24, VREF+AILAEREA MCU TEERIR VDUTIX 2R E RIS ),
BRI LABRSNERIREIR M SE BT AREF, FERIR(ER J2 UNRmFERE, BN
VREF+ E#5%# VDUT, (BIMRRMRIMSSHRVNEE, tean 1.8V 83 3.3V
EHMEE, ERINTREFENSE, XEFJLURSRIFRE.,

ADC 2% [FERARE NG VREF+{E &% E, VREF+EBERE J1 A%EER,

J2
KH-2.54PH180-1X3P-L11.5

4> Jumper J2:

3 Default: P1 short to P2
User define: P2 short to P3
P3 link to Arduino CON3
Pin8 AREF input.

22 Version: 0.40 megawin
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3.9 J3 EHlsROfERE

J3 EIFER, BESLH USBT EEMERN(VCP), BT NEREFAIEILER.

TR GRIFRERIAE,

2% 2.54mm 2pin B (Jumper) 3L

m

megawin

Version: 0.40
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4. Digital 1/0

4.1 BERNE

Digital I/O: Arduino RS 0~46, &t 47

(Erh 46 T JEN 9 USER KEY #\, 1 USER KEY SW3)

46 BOAZHE SW3 RE: AR TA HIGH, #2179 LOW;

24 Version: 0.40 megawin
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0~45 EEFIEL, & GPIO Ihgesr, S ADC/DAC/&1T I/O(UART/IIC/SPI)

&

= =
S

L13/TX/RX/ON

U4 YRR
|a2 |2 AO~AS <—>14~19
< |y B~A1S<—>36~45

TH244A001 FH&RMRIZER Arduino RIERAINEN T 47 NELAERERERIRIHE
FIR9 GPIO, TTEZHEEA Arduino E7RIEREL, Eban pinMode(), digitalWrite(),
digitalRead()FREL. FRIIRTIEE 3.3VEE 5V (HFARMR LR J1TIRE, AR
5V) . TYEEEER 5V & 3.3V, I/0 OMERSmENRNRERX, BRI T
xR, ARENZEIRGEE, BEAE)_ AR,

& GPIO FRaEitfakid, FEEFEIRNBIRALEEISWRIR, BNT:

® 5.0V I{FRBERY; LA 38.5mA AR;

o 3.3V TI{rEAS, LA 13mA J3fR;

megawin Version: 0.40 25
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4.2 R FEENSE
GPIO BUASELTHE, HEst, Pt CAFBIBAGEUOIR, FEREEE

FaEEXr, FEEINRE. than 10 BEERBERRY SWD/IIC/UART/SPI/USB &
B, FMEARBHEEER.
VDD=5V KR,

I/0 £Ih=EH HIGH BY, SREmEE-RL 9REdRitEim) A 38.5mA

I/0 £Ih=igH LOW Y, SAEMER-#E MGEdhEER) 30.4mA

RERE(LS IB LHFERE Y9 250Kohm, Eifth 1/0 &5 13.3Kohm RIEB_ERIFERR;

lows | tHE e CHEMRSH & SThEE R VDD=5.0V, Ve = 2.4V 38.5 mA
lonz |4l tH s HE G CHE SR St & 1/2 ZHERE0) VDD=5.0V, Vpin = 2.4V 19.8 mA
lous |l tH e B SL(HERR A HH & 1/4 Z051) \VDD=5.0V, Ve = 2.4V 10.1 mA
lona |4 HH i HE G CHE R it & 1/8 ZhEE ) VDD=5.0V, Vein = 2.4V 5.2 mA
lou1  |fil AR HESRE (A Th 22 4 0)) VDD=5.0V, Vein = 0.4V 30.4 mA
loz |l R HBI(1/2 TH ) VDD=5.0V, Vein = 0.4V 15.7 mA
lous  |fil (R HLRL(1/4 ZhEE0) VDD=5.0V, Vein = 0.4V 8.0 mA
loa | L FE(1/8 T 5 1)) \VDD=5.0V, Ve = 0.4V 4.0 mA
Reu |10 5| - $ir HifH [% RSTN 4k 13.3 Kohm
Rrst | HBE A5 E4r bl RSTN pin 250 Kohm

VDD=3.3V KR,

I/0 £Ih=kgH HIGH R,

I/0 £Ih=kgH LOW R,

BRABERGE-RL AOERMEBER)A 13mA

ERARREE-E MREHEER)/ 11.3mA

I/O S5 B _ERIFBRE /9 426Kohm, Elfth I/0 #BAE 19.5Kohm RIAIEREHIFE

FH.
lon1 St L CHERRAT I & T gD VDD=3.3V, Vein = 2.4V 13 mA
lowz | tH d EE LGS B & 1/2 ZhEZH]) VDD=3.3V, Ve = 2.4V 6.5 mA
lons %0t e eI (HESR & 1/4 Z3) VDD=3.3V, Vein = 2.4V 3.5 mA
lons | tH e LG CHES i th & 1/8 ThERIEH1) VDD=3.3V, Vpin = 2.4V 1.7 mA
lout |4 HHAR R4 Th 2 2 ) VDD=3.3V, Vpin = 0.4V 22 mA
lorz |4 tH AR EEGL(1/2 ZhE40H]) VDD=3.3V, Vpin = 0.4V 11.3 mA
lous  [%itHAR (174 ThEEGN) VDD=3.3V, Vein = 0.4V 5.6 mA
loLs |G R HLIT(1/8 ThER 4 H]) VDD=3.3V, Vein = 0.4V 2.8 mA
Reu |10 5l EHrHifH f# RSTN 4t 19.5 Kohm
Rrst | E A5 ERiHF RSTN pin 426 Kohm

26 Version: 0.40 megawin
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4.3 Digital 1/0 list

No. | MG32F02U128AD6 | MG32F02U128AD64
Arduino Pin name*
4
Pin name
LQFP64 pin No.
1 35 PC9/RXD1 0
2 34 PC8/TXD1 1
3 14 SD3/PB4 2
4 20 PB10 3
5 33 PC7 4
6 21 PB11 5
7 26 ICKO/PCO 6
8 15 SD2/PB5 7
9 38 PC12 8
10 42 PDO 9
11 51 NSS/PD9 10
12 44 MOSI/PD2 1
13 49 MISO/PD7 12
14 50 SPI0_CLK/PD8 13
15 58 PAO/ADCO 14/A0**
16 59 PA1/ADC1 15/A1**
17 60 PA2/ADC2 16/A2**
megawin Version: 0.40 27
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18 61 PA3/ADC3 17/A3**
19 62 PA4/ADC4 18/A4**
20 63 PA5/ADC5 19/A5**
21 13 MOSI/PB3 20
22 12 SCK/PB2 21 & DAC***
23 37 PC11/SDA1 22
24 36 PC10/SCL1 23
25 17 PB7 24
26 16 PB6 25
27 | 24 PB14 27
28 23 PB13 26
29 25 PB15 28
30 22 PB12 29

31 10 NSS/PBO 31

32 11 MISO/PB1 30
33 43 PD1 32
34 |45 PD3 33
35 52 PD10 34
36 53 PD11 35
37 64 PA6/ADC6 36/A6**
38 1 ADC7/PA7 37/AT**
28 Version: 0.40 megawin
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39 2 ADC8/PA8 38/A8**
40 3 ADC9/PA9 39/A9**
41 4 ADC10/PA10 40/A10**
42 5 ADC11/PA11 41/A11**
43 6 ADC12/PA12 42/A12**
44 7 ADC13/PA13 43/A13**
45 8 ADC14/PA14 44/A14**
46 9 ADC15/PA15 45/A15**
47 27 PC1 46 for USER KEY****

SF Digtal 1/0 45503488

* Arduino Pin name iRBHUSETIIUE Arduino SISFREEAIM. B

ERTLATSR(E @R, 0T

® digitalWrite(40, HIGH), 5 40 5|fiats;

digitalRead(15) #EEX 15 3|HMATS;

analogWrite(3, 200)343 |§ 3 % duty 79 200/255=78.4%R375i%; ZRIA

SE /9 1000Hz;

analogRead(A0)iEEX AO ik A REINSUEE

for(inti = 0; i<20;i++){

pinMode(i, OUTPUT);

}

//fEFEER, 185E 0~191X 20 Nk

megawin

Version: 0.40
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*HEREPIRC], FUSEELAD, A0~ATS SR EE

*** 21 5 0Ac O, analogWrite(21, value) value: 0~4095, Arstazifd
X3 RkgHEEE 0~VDD;

**%% USER KEY, mFesmmaigitms, BUoEgitT HasE, Qe

INPUT {sEF5;

T FIRRER
pinMode()
digitalRead()
digitalWrite()

FNERARSUARESRREZ GPIO E5EH]

5. EJME)EREY TIMER

RHEEREY, 7ERSisHlchIEREE, YT Arduino SRIREE JHILIE ST EMEXAIER
#{, Arduino BESEMH T TN EERIBSEIREL.
m [HEFRE: delay(ms)F] delayMicroseconds(us)
® delay(ms): iLREEHEHRITE(ms)
® delayMicroseconds(us): 1HREFEEHITHRED(US)
7E delay BFEIERFY, MCU Reefffitid%Rs, BE delay BfEISEAR. MNREEERERF
PhER, ERERER AR BATIER, MAREEER delay XML, —MRFEFRINEER

{8,
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BlanfERA delay ()ZERT 1s:

delay(1000); //3ERT 1s, MCU fEIX M ERASREMMEEHEISE,

m IEEERE(:  BREBREN systick, ZfER millis B¢& micros(), MCU 7EiHHETHT,
ERTLASMESSMISEIE
o millis) iREIE Arduino fRfE51fa, ESHIZE ms
® micros() IREIE Arduino fRiEsNE, ESHIHMIPE us
FUanFIA millis)SEMIERE 1s, RFEHIIMERALRITEMITS:
unsigned long previousMillis = 0; // EXFEXSRIRFISITHIE systick R ;
const long interval = 1000;  // BEEFHATEIEE;
unsigned long currentMillis = millis(); //AIRBIRFIEITHI ms £1, = _EFEEKE RESET,
XA BIERIEM 0 T,
if (currentMillis - previousMillis >= interval)
{
previousMillis = currentMillis;
// WHEikERRERERERTAES.
}
RN
delay(ms)
delayMicroseconds(us)
millis()

micros()

megawin Version: 0.40 31
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FNERRSUUNREARRLEZEREL, Timer BiSH

6. 1HALIEES R

1R Digital I/0 SIIAJLAKECERTATHRERER, XEOFEE R FA AFS &85

FEDIREXEEEE PWM, HEflEH (DAC) | BN (ADC) . UART,
lIC. SPIZ,

—RREREMIZAE setup(FepiXLERAIIERIRIRE. — MERITEIRL
TEAIRER, MAREEXERBIMITIEE, LASRipsE, toan 21 BhRESRIEBE
it DAC, FBAIICO (20->SCL,21->SDA) HiAREHECE. Lhal#liaitT 11CO

(20->SCL,21->SDA) , FiAse#ER UART7(21->TX,20->RX),
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» PWM

FERIZE 7 4 PWM i, SRI7EMIGLI3, 6, 5, 8, 9, 10, 11, EKIASAE
1979 1000Hz, 7 B PWM TJLAMSZIES] duty, EE 0~100%.

BAFHMERHRR, FHRIRMAREZIFSERE, AFRLEEEEEE
73 1Hz~5000Hz, 3TFRGSEE FES A= ERIMIZIZE: 3/6 (TM20)

5/8/9(TM36)#1 10/11(TM26),

MG32F02U128AD64| MG32F02U128AD64 | Arduino
o4 TMxx P
LQFP64 pin No. Pin name Pin name
20 PB10 3 TM20_OC11 2ZRA 1KHz
A5 TM20
26 PCO 6 TM20_0OCO00 ZRA 1KHz
21 PB11 5 TM36 0C12 ZA TKHz
2% TM36 38 PC12 8 T™M36_0C3 ZRA 1KHz
42 PDO 9 TM36_0OC2 2RA 1KHz
44 PD2 11 T™M26_0OCO00 ZRA 1KHz
A5 TM26
51 PD9 10 TM26_OC11 ZRA 1KHz
S8 Arduino EA1RAY PWM EESIE:
BOARD PWM PINS PWM FREQUENCY

Uno, Nano, Mini
Mega

Leonardo, Micro, Yian

3,5,6,9, 10, 11
2-13,44- 46

3,5 6,9 10, 11,13

490 Hz (pins 5 and 6: 980 Hz)
490 Hz (pins 4 and 13: 980 Hz)

490 Hz (pins 3 and 11: 980 Hz)

Uno WiFi Rev2, Nano Every 3,5 6,9 10 976 Hz

MKR boards * 0-8,10, A3, A4 732 Hz

MKR1000 WiFi * 0-8,10,11, A3, A4 732 Hz

Zero * 3-13, AD, A1 732 Hz

Nano 33 loT * 2,3,5,6,9-12, A2, A3, AS 732 Hz

Nano 33 BLE/BLE Sense 1-13, AD - A7 500 Hz

Due ** 2-13 1000 Hz

101 35,69 pins 3 and 9: 490 Hz, pins 5 and 6:
980 Hz
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AFRIRAE 3/6. 5/8/9. 10/11 245 PWM IHRERYRIAI AT SEFAREIR EIIER.

$5RU(ERIREE 1: 3/6 (TM20) . 5/8/9(TM36)F0 10/11(TM26)=AMaILAMIIZIZE.

ARIAREEETA 1000HZ;

® analogWriteFrequency( PWM_FRQ D3 D6, Frq) ®E 3/6 HiHIR

® analogWriteFrequency(PWM _FRQ D5 D8 D9, Frq) i&E 5/8/9 kiR

® analogWriteFrequency( PWM_FRQ D10 D11, Frq) 1i&& 10/11 iR

® analogWriteFrequency(PWM FRQ ALL, Frq) i&& 3/6, 5/8/9, 10/11 iaHsnsR

® Frq MIZER, "gEEEs 1Hz~5000Hz

$55U(E kAR 2:
A(EHEF TimerOne FELNGERY, PWM 10/11 BITHEESRAHESEF.
L4{EA MsTimer2 EEINEERS, PWM D3/D6 BITHEERRABE(E.

SifEF tone()EF&ARS, FRARY PWM EBAEEREF.

R

&&%: analogWrite( pin, ulValue) // ulValue=0~255

B&: analogWriteFrequency(PWM FRQ XX, Fre)i&E et PWM ASR

FNERARBUARERREEZ PWM
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2. DAC

FEAMIRME— 12bit(0~4095)H9 DAC @& DAC PO, jHEFRRHE
WEBETEEN OV~VDD, HEHmHELMXE.

Ttk 21 HE1IR) DAC mitSEYIER EEO. ATLUS 21 &EZEI5MD
AURIR, FEHEESRIUINE, EEEREREE LRIMRIR.

DAC_P0 73 MG32 & JiR{H#Y 12bit (FEIALHIBEE

DAC 57 F HB

DAC 14 B it ti B 51 50 A 7.5K BB A% 2 mh, BN 1 M (C1) DUMFEE R EMR IR . MK
ik th g b {fifE, DAC fai i i3 A4 0.2V ~ VDD-0.2V.
Ehmh b P B 75K WA, OIS AR b AT AR AR, T fICE ik i L BR
(R2/C2) . 1/~W[i&() DAC_TRGO 5| FIfER 4 A DAC it H ¥ (il 21545 -

DAC R gk

--loptional) _ (optional)

! Buffer || LP Filter |

Voltage Output i
DAC Conversion .
Trigger Input

DAC_TRGO (nternal
On/Off

‘ (optional |

]
]
i
option) o | T
L |
Megawin MCU (RIC decide by application)
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FE— 21 BMERETLAER

U4 YIITIY
AO~AS <—>14~18
BrAI5<=>36~45

EGEY: analogWrite(21, value)
LB value SEREIR 0~4095, DAC RFF0 PWM #=HIERAIEREY, XIMSL
PR EEE 0~VDD;
ENNEHER
void setup() {

analogWrite(21,500); /MEXMAREYE (FEHEBEY 500/4095*VDD

void loop() {

}
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ElEsE (RMERREBRT)

5V/3.3V DAC output

5.00
4.50
4.00
3.50
3.00
2.50
2.00
1.50
1.00
0.50
0.00

200

400

600

800
1000
1200
1400
1600
1800
2000
2200
2400
2600
2800
3000
3200
3400
3600
3800
4000
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SEHIE
analogWrite(21, Value) | VDD3.3V VDD5V
Value mV \' mV \"
0 0 0 0 0
100 80 | 0.08 122 0.122
200 160 | 0.16 243 0.243
300 240 | 0.24 363 0.363
400 320 | 0.32 484 0.484
500 400 | 04 606 0.606
600 481 | 0.481 727 0.727
700 560 | 0.56 840 0.84
800 643 | 0.643 968 0.968
900 718 | 0.718 | 1080 1.08
1000 800 | 0.8 1210 1.21
1100 884 | 0.884 | 1330 1.33
1200 960 | 0.96 1450 1.45
1300 1030 | 1.03 1560 1.56
1400 1110 | 1.11 1680 1.68
1500 1190 | 1.19 1800 1.8
1600 1270 | 1.27 1920 1.92
1700 1340 | 1.34 2030 2.03
38 Version: 0.40 megawin
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1800 1430 | 1.43 2170 2.17
1900 1520 | 1.52 2280 2.28
2000 1600 | 1.6 2400 2.4

2100 1680 | 1.68 2520 2.52
2200 1750 | 1.75 2640 2.64
2300 1830 | 1.83 2760 2.76
2400 1910 | 1.91 2880 2.88
2500 1990 | 1.99 3010 3.01
2600 2060 | 2.06 3120 3.12
2700 2150 | 2.15 3260 3.26
2800 2240 | 2.24 3380 3.38
2900 2320 | 2.32 3490 3.49
3000 2380 | 2.38 3600 3.6

3100 2460 | 2.46 3720 3.72
3200 2540 | 2.54 3860 3.86
3300 2620 | 2.62 3940 3.94
3400 2700 | 2.7 4080 4.08
3500 2780 | 2.78 4200 4.2

3600 2860 | 2.86 4340 4.34
3700 2940 | 294 4430 4.43
3800 3040 | 3.04 4580 4.58
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3900 3120 | 3.12 4700 4.7
4000 3210 | 3.21 4820 4.82
4050 3240 | 3.24 4860 4.86
4095 3280 | 3.28 4960 4.96

R

&&%: analogWrite(21, Value)

FIERRESUANRERRELZ DAC

$BE, 3 21 RENHEREEHELRS, 12C0 (SCLO->20;SDA0->21) FATA;

40
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ADC

9.1 ADC 7588

EHENIERT 16 4, Hrh A0-A5 IRz 14-19; A6-A15 XKL 36-45

[ o

G4 I

AD ™ AS<-->14™ 19

12 i 1.5Msps B9 SAR ADC

- AIREDHER: 12/10/8 i . FFIRMREVAEHUBMNBES 12 (i,

- FARWRIEH 16 FINBmNEE

-AiRE ADC EERBESHENIMNISEREE VREF+ERER IVR24

® & analogRead() AJLASEENE#EEEEN AO~A15, 1RIUEXINAYIRETES
B, BN 12bit , X FREEYEN 0~4095, analogRead(A0), 5
analogRead(14)—#£, —#&R>J1BEM analogRead(Ax), XIERFSEBAS
i%, Ltht x:0~15;

® &Y analogReadResolution(ref) BILIKES ADC FIRHEFEE 8, 10,

12, BAIA 12bit;
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® &Y analogReference(type)iZ& ADC #EHlEESEBER, AILIAS
#B8 VREF+ BEWER IVR24;  H#EF(ERAEAINTEEIR VREF+ S
FE;

o =¥ type A: AR INTERNAL, AR EXTERNAL, AR DEFAULT

(AR_EXTERNAL)

FF&RHR MG32F02U128 TJi8 & ADC REH/ESE(E) VERF+ENER
IVR24. VREF+EES MCU T{EE{R VDDX 2R EBA), tBalimksh
EPIREIR S E L AREF, FFAIRMER J2 1M iERz, BIAN VREF+ B
iRz VDD, (BRIMAERAVELIESR/NBE, than 1.8V & 3.3V EREHR
HSBE, FRIMNEREEASE, XELIEERIEREE.

J2
KH-2.54PH180-1X3P-L11.5
VDUT 1 .

AREF_ARDUINO % 2 Jumper J2:
3 Default: P1 short to P2

User define: P2 short to P3
P3 link to Arduino CON3
Pin8 AREF input.

KT ADC RIRERBEINTNEA:

BIZIBFEBMNZES 10 DR, #H3F7&E VDD=5V i,

1. VREF+[EEA VDD 5V

o LiEHUMAEMA 0~5V £#iEdZE] 0~1023 ¥ER 5/1024= 4.882mV #HE

0~4.882mV Z [ARIEEE(EIREEIEZ 0,

4.883mV~9.764mV Z B9 [FEMIERIEF 1......

9.765mV~14.646mV Z EIRYEE [E(EMUKEIEF 2......
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o LIEHUMAZERA 0~33v, 2T 0~676 (676*4.882mV=3.3v)

2. YR VREF+IRENIMNBELIEHSEEE, RIRA 3.3V

§9%) 0~1023

3.223mV

3 MI0FAEI12 4, HEFRET, SR LABEE

tran VDD= 5V, VREF+ i&E#E VDD 1SR,

, BRARLRTLASEIR 0~3.3v AR

FERE 3.3/1024= 3.223mV iXH£REFEE, SCRREERTM 4.882mV 12HE|

10bit B, 9% 5V/1024=4.882mV, TH244A001 FF&MHRERAS 10bit;

12bit BY, ¥#R 5V/4096=1.221mV,

ADC 28 [EFiA:

ADC 2% H[EJEal 3 [ (1) VDD 33l %R +VREF 3 5] VDD 318 (2) Shne i &4 f i

L {H VDD fi{Eh ADC &8k, £8 A +VREF ] BIRRRGE By F R i it . =
(i FF o 24 U R R Oy ADC B8 RN, SR FIRN— S LM Ra RS, FER

1~ nl L) ADCx_TRG 4| FIRESE4 AT ADC S MM RRI 155 JRAT 1 -0l 350 ADCx_OUT 5| ]
4 tH A 6 ADC B e iR s .

[ADC VREF+ Using VDD Power Voltage]
[ADC Conversion Trigger Input]

|
: [Voltage Window
| Detect Output]
| ADCx_OUT
I
I
I
[ADC VREF+ Using External Voltage] [RC Filter] o
[ADC Convarsion Trigger Input] ADC_In

ADCO_TRG (n={o-15}) {optional)

—_— ! Elc

VRE : g

B
I - —-—
: [RIC dacide by
| application)
MCU |
9.2 ANALOG IN list
MG32F02U128AD64 | MG32F02U128AD64
No. Arduino Pin name Arduino name?2
LQFP64 pin No. Pin name
1 58 PAO/ADCO 14 A0

megawin
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2 59 PA1/ADCT 15 A1
3 60 PA2/ADC2 16 A2
4 61 PA3/ADC3 17 A3
5 62 PA4/ADC4 18 A4
6 63 PA5/ADC5 19 A5
7 64 PA6/ADC6 36 A6
8 1 ADC7/PA7 37 A7
9 2 ADC8/PA8 38 A8
10 3 ADC9/PA9 39 A9
11 4 ADC10/PA10 40 A10
12 5 ADC11/PA11 41 A11
13 6 ADC12/PA12 42 A12
14 7 ADC13/PA13 43 A13
15 8 ADC14/PA14 44 A14
16 9 ADC15/PA15 45 A15

w=H

i&&%: analogRead()

i&%%: analogReadResolution(ref)

iF&%: analogReference(type)
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BE:  map ()

FEM A PR ELUR A A% ADC

megawin Version: 0.40
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. BT 1/0

FRIRATLUETSMARSITEN. Arduino FFAMREE EERERE. FFAR
TH244A001 124t 7 /> UART #&R. 2 B8 NC#EO. 188 SPI#EO, AJLUERIXEREEO
&L, IMNPRENEEREE.

Arduino £ TEIFF A, ERSERENMRIEN BT, BRN=FEE
75z UART, 1IC 0 SPI f92@IIXIRAY Arduino EESREENIBEFNMS. $URSEH.
FREFEFINEEERENZALZE. SEFEREBETECHEN, HREER
EBEY, SREEBENERRE.

UART -> Serial.h; 1IC-> Wire.h; SPI->SPl.h

TH244A001 IEEZENEE BB HRIFCESAER UART/IC/SPI BMuS T

mE

(@)
7 ()
1aa

%
5
R

>
NE

TH244A001 EEZENEE 15 HESATRRY UART/IIC/SPI Bz Th
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URUT
D21

URTE

D31

URTS |
D29

028

LIRT4
r-h .l'} |'I1
326

D25

D24

10.1 UART i BE

FrAiRIZM 7 B UART: UARTO(TFEF2~FEHR)/UART1/UART2/UART4/

UART5/ UART6/ UART7, Arduino &8 Serial.h, UART I&4E7Z/ 64-bytes,

SHRRERAFERN:

1200bps,2400bps,4800bps,9600bps,19200bps,38400bps,57600bps,115200bps

Ek3\ 9600bps
Arduino
MG32F02U128AD64 | MG32F02U128AD64 Pin name ' .
IR ER O EREL UART No. remark
LQFP64 pin No. Pin name
18 PB8 NA UARTO TX TEHEFEHA
Serial.begin(baud) UARTO
19 PB9 NA UARTO RX T&H#EFEH
35 PC9/RXD1 0 UART1_RX
Serial1l.begin(baud) | UART1
34 PC8/TXD1 1 UART1_TX
17 PB7 24 UART2_RX
Serial2.begin(baud) | UART2
16 PB6 25 UART2_TX
23 PB13 26 UART4_RX
Serial4.begin(baud) | UART4
24 PB14 27 UART4 TX
25 PB15 28 Serial5.begin(baud) | UART5 UART5_RX
megawin Version: 0.40 47
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22 PB12 29 UART5_TX
11 PB1 30 UART6_RX
Serial6.begin(baud) | UART6
10 PBO 31 UART6_TX
UART7 RX 5 1IC0 SCL
13 MOSI/PB3 20
=)
Serial7.begin(baud) | UART7
UART7 TX 51IC0_SDA
12 SCK/PB2 21
SH
[EFfIZERER O

FHRNRSRE 7 B0, BUAERRAERERY, EERUAZ 9600bps,

AT HHDBEEBEOKR buffer §F SRAM, EAFZESEOR, FTLABEEN

pins_arduino.h FRZRTE SCREERERD & 0. ZERINGENT:

£ Arduino RIBBIE T (IRIBAHEBINIENNRE, xxx REREPRERIIRES)

...... \Arduino15\packages\megawin\hardware\MG32x02z\x.x.x\variants\TH244A00

150, ¥JFF pins_arduino.h 344, a1TEp5:

2RIA UARTO,UART1/2/4/5/6/7 925 8EA

//The serial port is enabled by default.
//Disable this macro could diable serial port.

#define HWSERIALO
#define HWSERIAL1
#define HWSERIAL2
#if defined(URT3)
#define HWSERIAL3
#endif

#define HWSERIAL4
#define HWSERIALS
#define HWSERIALG6
#define HWSERIAL7

MRFEZAENRO, FETEE=E0T]. tbanRRE UARTO,UART1, Efttg[O

ERFERAEZE, gLUNTRSE, 2k UARTO,UART1 ZHMIFREENO, (REE. S

48
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M Arduino IDE JRi¥InBRY, MABYIHRHHRZRANEO,

//The serial port is enabled by default.
//Disable this macro could diable serial port.
#define HWSERIALO

#define HWSERIAL1

define HWSERIAL2

if defined(URT3)

define HWSERIAL3

endif

define HWSERIAL4

define HWSERIALS

define HWSERIAL6

define HWSERIAL7

e e T e e e T

H FRER
i%%%: Serial.begin(baud) BehiavEin 0
Serialx.begin(baud) x:1,2,4,5,6,7

BAFER baud RiEBHALUMERAITHSI bit, ELANEAFER 9600 25, SME

i1 9600 N _#HHINL bit, MEFTIHIZ 9600/8=1200 115 Byte,
B%L:  Serialprintln() ; Serial.print() BRFFERAITENER, BTEEER;

B&: Serialavailable() ZREXER{TIR[IEERIFTE. FiERAH MR TIRKET

XARIEE. —AREES Serial.read(){5F8;

BBG8Y: Serialread() EENERTEKETXPHEGE, BORE—FEDL. TEES

Serial.available() 7 88BN EFAORTE SRR K ;
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#EL:  Serial Write()

EROSHE

5BE: ERX% Serial.print()F] Serial.writeH{FERER

Serial.print() RIXRIZZFFF; Serial.printin)Z— 1M E1E, RENEEEFHR,

Serial.write() &IXHFT5;

Serial.printin(int 97)#itH5EE 97; 1 Serial. Write(int 97)igit5Ad ASCII 97 Xz

=#F, Bl=&ta

FNERRSUANRESRREZZ UART

10.2 1IC
FERIRIRGE 2 B8 IC, FRRIRHS IC fERENAEMNER, Arduino ERIE

Wire.h,

FRBRIEAENRZAIIMBIREBE. R Wire Bk T IIC BfE. FFAIREOA

IIC i&= SCLEER 100KHz, =i&&E 9 400KHz 8i& 1MHz, .

EAFAEIRREE SDA 1 SCLiRiT EAFEE (EAZEERERMFEAN GPIO EAR

TOgE) |, FRLAESRAFTERER IICBER, REmEZRREE A LhBE, 78

RIS ER SeRIE(S.

B ICEONER, —REEERS Arduino IMERIE, IREINESIRE, #

BRWEENIF. FAETEEMER Wire RIS EHHTRME. MRESHEILUR

FSEFEEMRITES, KCNEMNRFEEEKX.

MG32F02U128AD64 | MG32F02U128AD64 | Arduino
HIRILEREL IC#wS | 1IC No.
LQFP64 pin No. Pin name Pin name
13 MOSI/PB3 20 1o IICO_SCL 5 UART7 RXEH
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12 SCK/PB2 21 Wire.begin() 1ICO_SDA 5 UART7_TX £F
36 PC10/SCL1 23 11IC1_SCL
Wire1.begin() | lIC1
37 PC11/SDAT1 22 IIC1_SDA
Wire =5 FBEREY ity e
Wire.begin() ;
eSS4

Wire.begin(address)

Wire.onReceive(receiveEvent)

iE IC S, WU EHLAIEEEBR

EHSHIRIE, ML

Wire.onRequest(requestEvent)

i IC S, BN ILAIEEE

EHRANE, MHSFIAIE

Wire.requestFrom(address,quantity)

& EH Wire.onRequest(requestEvent) )
EiEKRER. JrEN eIt MTIEKE

EREFTHILIE.

Wire.available()

FHBIE Wire.requestFrom()iER MHLELIE
&, EHRILAER Wire.available () #52571
BWEFHPEFENHENFTTLEH, A
Wire.read () BZNF1HiEEUE, Wire.available

() R[ENEER;

MHLEIT Wire.onReceive(receiveEvent)ifiz

FHAREEEE , NLETLAGERS Wire.available ()
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ESHRNEFPEENIENE=TE; £
FB Wireread () EMNFHEWEF,

Wire.available () iRE{E®E;

Wire.read()

EMBENNZEWIIHER, TLUER
Wireread )&= HisBUEFRIEIRE, —RES

Wire.available () {£F8;

Wire.onRequest(requestEvent),

Wire.requestFrom(address,quantity) , Wire.available(), Wire.read()

—IRENBERMIEGE, BEGXLREER;

Wire.beginTransmission(address)

FREEFEE— I TTRTN, FEERRH

EROMBIE, —RREES Wire.write()f$EFE.

Wire.write(value)
Wire.write(string)

Wire.write(data, length)

MEFAELE, TLRFAS, 87, 8FEE

EERIEEIKERRD.

Wire.endTransmission()

Wire.endTransmission(stop)

SERENEMANEET R,

Z55RH Wire.beginTransmissio()FFa,

A Wire.writeQRFFIRIMIUE T FE,

FNAIERRIEZIRA N LR E IR T

Wire.beginTransmission(address), Wire.write(), Wire.endTransmission()

A[5% Arduino BEHEZETF Wire F9IHBE:

52
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Wire - Arduino Reference

https://www.arduino.cc/reference/en/language/functions/communication/wire/

EMBBESIAREARL IIC

10.3 SPI
FRARHR 188 SPI. FERIRSTSENENRER, Arduino EFIE SPLA,

SPI #ZENZ SPI Flash #1 SPI LCD B7RFF, SILAEEERAXLINRERFRE

SRCHEHIThEE.  SPI &KIEE 18Mbps. .
MG32F02U128AD64 | MG32F02U128AD64
Arduino Pin name VIALERER
LQFP64 pin No. Pin name
51 NSS/PD9 10
44 MOSI/PD2 11
SPl.begin()
49 MISO/PD7 12
50 SPI0_CLK/PD8 13

SPI {&HEHER AR AT MSB first 0 LSB first:

® LSBFIRST: least significant bit first ZFR_HHERIIRIRASEREERK

® MSBFIRST : most significant bit first &R i HIEURIIRE MG R E I

BRAIENSTARIAT SR —E. LN MSBFIRST {£15%dE, M
HISREERER MSBFIRST iR, 274,

SPI &= 535 09# MODEO/1/2/3, XBITETF SCLK ZRMASFIKEERIZE

SCLK RY=SiRAZSH CPOL(RT$HRI4)RTE :
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e = CPOLJORY, BIp=SHAHRAYFETEZ2(RAET,

e = CPOLJ1EY, BIP=HAHRAVFETFESEY,

SKEERTHLER CPHA (BY$HHEAL) IRFE:

e I CPHA S ORY, B EHAAISE—MOSFIARESTE;

e I CPHA 1R, BHHEHRAIE — MOSFIARELSTE;

CPOL CPHA Mode
0 0 MODEO
0 1 MODE1
1 0 MODE2
1 1 MODE3

KABMEAMSGIUEE, FEEEMRIRE, LEETMMMIERSHFRIEI

HITEE],
FTEERRL,
SPl.begin()
FFRBELEREL
SPl.end()

SPl.beginTransaction()

T SPl i BB RIS ST R EREL

SPI. endTransaction ()
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SPISettings

¥£9 SPl.beginTransaction()y&&# A

BCE SPlimORINSR, BTRERE, (EHEuEr

[z R wrin

SPl.transfer()

E(C RN

SPl.setClockDivider(SPI_CLOCK DIVx)

SPI_CLOCK_DIV2
SPI_CLOCK_DIV4
SPI_CLOCK_DIV8
SPI_CLOCK DIV16
SPI_CLOCK_DIV32
SPI_CLOCK_DIV64

SPI_CLOCK_DIV128

RE SPI AtEh, 181t CPU BYEd (36MHz) ECS

3, BARNEE, RFUKRSE 18MHz,

M BESIREA L SPI

AJ&% Arduino BEAEZXT SPI AUIRER:

SPI - Arduino Reference

https://www.arduino.cc/reference/en/language/functions/communication/spi/

megawin
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. USB 5RH

FAIRIREFAA USB 120 (Type C #220) . Hop USB1 T IRTIEIRAN FEAZRAER;

USB2 BJFF device, &EERIITENR, {E/9 Mouse 8 Keyboard,

USB1 for debug or download code

1=l
&
e @l
0
£ @
i g

]

11.1 USB1

USB1 {EREIRFI FELiRO. {858 USB A TO C B4k, =& USB 3.1 C TO C #iEL:

HERE PC i, USB1 EEMR THIEREMA. PC RBIZIENIERO, Arduino IDE &

S EROSCHGER N3, BB HaRERIEE.

USB 3.1 C TO C £§iiE&:;
USB A TO C #iiRs:;

SR aR USB31 {55, ReM | BFTEIEXAER USB1 Rl
WIS USB2.0 {5E4£4(DP/DM)

USB2.0 {554(DP/DM)
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11.2 USB2

Fr&HR USB2 EA device im, mILUEIT Keyboard.begin()gi#& Mouse.begin()#]
19— native USB HID Keyboard ¢#& native USB HID Mouse, ATLMEAEEEE
St

&@id Arduino B9 Keyboard.h PESCITEE=FTHIN.

&1 Arduino i Mouse.h &, ATLUSIASEIREEARINEE (ELAIENX B MERE S BIMLERAI
FEABINRE, RIS EAHIREKESIEA, 8 digitalRead ()3REX
RIS, USSR ahImEIhee (FE6ER ADC AT ATz

A AR EEESRFIE AR E) .

USB2 /£ device i1, LA

ENRRERFIEA
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MG32F02U128 USB {ES device

USB1.1 RYRIES £

- 3 USBEIE A v1.1

e USB e/ ISz IREE

S2fF 8 NEHEINFNE HATR R

- BMIRERIEIFERA. BRI EAEL

- Fimm-0 9h 7 NinRaIRESMASIHE

- BNRRSFRREARRRIAt A TR WA

- BNRFAIRZ AR ENEE TR

XFFimm 0 FE=HlARIX

PR -0 SR ImRSTF T, BRI SR

THEAZE USB SRAM FEA 512 BT HEFREIRSA

735 USB 2.0 45 IREERETE

ifm-3. 4 ZFFER DMA KA EEE

Fr&#R USB2 1R uigEEE RARBE R RS

_ Mouse.begin() FEER
Native USB HID Mouse
Mouse.end() KAREIR
button EEE=MkE :
Mouse.click();Mouse.click(button) RirmtEsE s
® MOUSE LEFT (default) _
Mouse.press();Mouse.press(button) KRR
i .
Mouse.release(),Mouse.release(button) SRniee g I
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e MOUSE RIGHT %é# Mouse.isPressed(),Mouse.isPressed(button) | AR
Mouse.move(x, y, wheel) SRAMBEIEY

® MOUSE MIDDLE rhig
Keyboard.begin() HFiaEE
Keyboard.end() KRR
Keyboard.press() KITEE
Keyboard.release() i

Native USB HID Keyboard
Keyboard.releaseAll() i E S iegEd
Keyboard.print() el
Keyboard.printIn() G e
Keyboard.write() RIEBNETHIES

FERRSUAREAREZZ USB
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12. RTC

Arduino [REIRMESIWREREL. FFREIRITT—1 3 class MG32x02z RTC, f#
FRETLAEEERN T TCRERFAMRAY RTC IEE. EJ9 RTC 2K ARG T, 2l

BfE, RICHFLE. ELBE, FEEHRML RTC

FFRIREIENSE class MG32x02z_RTC, R3CHI RTC #8xIhgE. RTC SEFE—HA%

FEn) RTC, BIREEMBR. ERELiRRZERIRHRIRERIEEE.

TEERFR BRI RTC ThEgRt, DRERDET: #liatt RTC FEREETEER.
UVEE 6
#I4a1L RTC:
/M IXEBDHIAN—RRISFE setup &/
Rtc.begin(); //IBsh RTC
Rtc.setDate(day, month, year); //E&EHEE
Rtc.setTime( hour, minute, sec); //iZERE
IRENESENER

/*XER5 A PR ESEPRE R/

Rtc.getHour(); /BREXZER0AY/ N
Rtc.getMinute(); /BRENHBIRY S £
Rtc.getSecond(); /ARENHBIAYRD

Rtc.getDay(); /ARENHBIRYHEA
Rtc.getMonth(); /RENVHEBINB (9
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Rtc.getYear(); /BRENHBIRY SR

FEM AR EARE > RTC

5. SLEEP/STOP Mode

Megawin MO MCU MG32F02U128 RIEE]REEHIZE—FE24F ON, SLEEP, STOP =74

BRE TR, HmfiarEEs: SLEEP &F0 STOP #&Rx(. HEEIVAILIEEERTY

FENIRE S M AR A N BREFRYTREG . arduino FEAEM 2.2.0 MAFFIRZ

EsrtE=7E Arduino IDE Sh{sEFE,

ON#&z: ONEKT, CPU geLASEETT, FrBRIIMNRIIRILARINERIER
TR, B, XERRGAILS T BRI AU TR LA,
SLEEP #5=(: SLEEP T, RE CPU £%K4E, FIARYNRILIEITIRE
B TIFRENRIR, EZRIVT, SRAWKEKRIFEE SR ERE, O
STOP #&2z(: STOP #R=\ AR EARAYINAE, 5 SLEEP t&z{ARAGESE CPU
HENREERET, BREBDIETRMEIREOIREI, ATEIMNIIWEER. IXEBD4E5A
RRFRFAWIREE STOP R EEMETHE, XEAFTRERD B/,
IWDT, RTC, CMP, LVR, BODO, BOD1. BOD2, HZBAJFE/EAT SR
HERERBEERNET. EZENT, Tha#—2IMEMIAZLEE (GPIO) #
—EESRHIRES,

X FEIFHMNRS |HISRRT attachinterruput(pin,ISR, MODE)R1&| ¥ IWDT

NRAE,
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Bk FaETeERst T STOP 183t SLEEP iSstiIese, Mangit T ohesel

BIChEFTIREEFN IWDT (FH J¥0REE, fERS ILRCO 32KHz {EARSER) <fl.
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GRS

& TestlowerPowerlsr | Arduine IDE 2 A R

Eii'[ WE TR #EH)

= 45;

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥

> idleWakePeriodic

01.Basics
Fralm Ctrl+N
LA 02 Digital
FREMIAE  Alt+Ctrl+N
03.Analog
Ctrl+Q
17 04.Communication
FIFHRiR >
05.Control
HEME »
06.Sensors
R >
07.Display
ek Ctrl+W .
08.5trings
Save Ctrl+5
09.use
BEFH.. Ctrl+Shift+5 ) o
: 10.Starterkit_BasicKit
ik ] EE
EER.. Crl+@S 11.ArduinoiSP
# < O
e > [Wiegawin THZA4A el
IBHQ) Crl+Q LowPower
SPI
Wire

HFEBEMERTE
8x8 Led Matrix Soldered

Accessories

powerDownWakeExternallnterrupt
» | powerDownWakePeriodic
powerStandbyWakeExternallnterrupt

» | powerStandbyWakePeriodic

» sleepWakelongTime

RER EE=Y EAi5A

HA STOP iR F54E—ERRYE, BHEhIR
idleWakePeriodic.ino STOP

i3
powerDownWakeExternallnterrupt.ino STOP | i#\ STOP &=, @Eid/MaRRERIGER

#A STOP 1220, & IWDT &l IR
powerDownWakePeriodic.ino STOP

i3

#A STOP 1234, & IWDT &I I
sleepWakeLongTime.ino STOP

i3
powerStandbyWakeExternalinterrupt.ino | SLEEP | i)\ SLEEP &30, @i3/MSRRERIGES

iHA SLEEP {220, iEid IWDT &1
powerStandbyWakePeriodic.ino SLEEP

i

megawin
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iz

EFa

RRIAFFX

AlEFX

1588

idleWakePeriodic.ino

STOP

ADC_OFF
BOD OFF

USB_OFF

LIFETRAE
IWDT,RTC, 4N

10 FREfLA(EISEER

powerDownWakeExternallnterrupt.ino

STOP

ADC_OFF
BOD OFF

USB_OFF

ADC_OFF
BOD OFF

USB_OFF

BRETIEIRIRSD,
LREITRE
IWDT,RTC, Ml

10 FREfLA(EISEER

powerDownWakePeriodic.ino

STOP

ADC_OFF
BOD OFF

USB_OFF

ADC_OFF
BOD OFF

USB_OFF

BRETISIEIRGD,
ELFREITRE
IWDT,RTC, Ml

10 FhitfLAfEN%ER

sleepWakeLongTime.ino

STOP

ADC_OFF
BOD OFF

USB_OFF

ADC_OFF
BOD OFF

USB_OFF

BRETISIEIRGD,
ELFREITRE
IWDT,RTC, Ml

10 FhitfLAfEN%ER

powerStandbyWakeExternallnterrupt.ino

SLEEP

ADC_OFF
USB_OFF

SYS TICK

ADC_OFF

USB_OFF

SLEEP ##x{TF,

SERRFRAIRIRGL
FIERE, &2
e LFREIRIRER

aIREE

64
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SLEEP {&{TF,
SERRFRARERAL
ADC_OFF FIERS, B
USB OFF | ADC OFF | it _FFRGIEIRER
powerStandbyWakePeriodic.ino SLEEP | SYS TICK | USB OFF | mJlfifg
(FRIXLEINEE, W/NNEL LowPower.h
#include "LowPower.h"
FIERRSUAREARREZ SLEEP/STOP mode
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1. IWDT

14.1 M7 A IERSES
SEIVOERRNERER, WEHFELEEEREN RIS, S5 AE
BIEEN, SRS ERENAERERTRIT. HCRBETERTHRE,
EHEA R EATEENERRMSEERHERIE, Bait IWDT F=EEUE
%, FRXRISMFzESEE (RST) FHEAREMEGREMRHITEN. BALIZA
wdt _disableRSTOIREE VOFUIIRHITREEN, MEHTERPRTREL
ISR(WDT vect){}.
FFRBSZHHE SLEEP 5#E STOP LRIV T, 1B IWDT #H{TIREE,
IWDT itBI2EF ILRCO 32KHz, ZiFUNTRIEIELL.
SLEEP_15MS = WDTO_15MS, //B VEIERS RS 15ms &Y
SLEEP 30MS = WDTO_30MS, //EI VEIERSRE 30ms EaY
SLEEP_60MS = WDTO_60MS, //E VEIERS T 60ms EEHY
SLEEP_120MS = WDTO_120MS,  //&I JERT=E 120ms #&ht
SLEEP_250MS = WDTO_250MS,  //&I JiERT=E 250ms &ht

SLEEP_500MS = WDTO 500MS,  //&I JAxERtEs 500ms #&AT

SLEEP 1S = WDTO 1§, //EI THIERTES 1s #ERT
SLEEP 2S = WDTO 25, //E TRIERTES 2s AT
SLEEP 4S = WDTO 4S, //BI THIERTES 4s AT
SLEEP 8S = WDTO 8S, //EI TRIERTES 8s AT
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14.2 IWDT EHPHREHREL

ISR(WDT vect)

{

}

// do anything

wdt_reset();  // ¥y, EETERTEE;

14.3 IWDT EEXEH;X

ETF megawin MG32F02U128 i€+ IWDT EEREEFHi%:

wdt_disableRST();//Z:F IWDT fESMERFIhEE, —MREES ISRWDT vect){hizF.
wdt_enableRST(); //fs8E IWDT TSI RFTHEE, XA, 2 MCU RRiEFH
KEETEEY, ARG, REIEMNRRIEA

wdt_enable(WDTO _4S);//[5zhE&I PThee, ERTES timeout 3 WDTO_4S , Bl 4s
wdt_disable() //RAE RTEE

wdt_reset(); // ¥, #BH timeout BHE, 2EIENM, HMSHEN IWDTE

JEhlf ISRWDT vect){}az& RESET MCU
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& IWDT_TestForRst | Arduino IDE 2.3 il
SR EE TR aH) ;
01.Basics
mRmE Ctri+N i
02.Digital
Alt+Ctr
03.Analog
17 Ctrl+0O
04.Communication
FIFHRA »
05.Control
il =heab e >
- 06.5ensors
07.Display
ki) Ctrl+W
08.5trings
Save Ctrl+S
09.USB
BEA.. Ctrl+Shift+S . e
10.StarterKit_Basickit
B Qi+ 28 11.Arduinolsp
mEian >

Megawin TH244A BTH]
I |

fizh](e)] Ctrl+Q ROM
14 19000400800
15 IWDT

16 ' LowPower

17 X MsTimer2

18 ]

19 ShiftRegister74HC595
28 ! SPI

21 "

22 TimerOne

23 TM1637

24 Wire

IWDT _TestForRst
IWDT _TestWithoutRst

peEriou.

(EFIXLETNRE, ©/INE, IWDT.h

#include "IWDT.h"

FNERARBARERREZ IWDT

68
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5. ERS 2T TimerOne

15.1 TimerOne 7}¢8

TimerOne FE2{EA MCU RIERERES, SEMRiBRIEEIEMEZS. MFF4LE 2.3.0 7
SaSZISERIZEHE TimerOne E, BEARRLMERRZEM Arduino HRIE&SHERAAGIN.
EX {4 RiERF MG32F02U128 SE&-TH244A001,

TimerOne EXIFEEM D42/D43 it PWM (52, %4{EM TimerOne A,
D10/D11 i PWM ThEERRAREE(EF.

TimerOne EESzi5HREmZ EHRETEREL.

BIER:

& sketch jun13d | Arduino IDE 232 pom—pm
[z] sw ma 1t v

01.Basics »
FirmE Ctrl+N
02.Digital ’
GoF i Alt+Ctrl+N
03.Analog >
7. Ctrl+0
04.Communication »
TR >
05.Control >
il = hrg sl >
06.5ensors >
Eul » "
- 07.Display 3
EoEi] Ctri+W ;
08.5trings L4
Save Ctrl+5S
09.Use »
BEFA.. Ctrl+Shift+S . L
10.5tarterKit_BasicKit >
Bi%n
EER. 11 Arduinolsp >
oy s
RRieN . l.'-v'.v‘_ﬁl‘__]n-.-.-u‘. TH244A B [
iBHH(Q) Ctrl+Q EEPROM »
14 ¥
15 void loop() IwWoT >
16 digital LowPower >
17 1
- - MsTimer2 >
18
ShiftRegister74HC595 d
SPI »
TM1637 > Interrupt
.t Wi » impleLed
s ad ire simpleLe
[ b - £ y |
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15.2 TimerOne FEfEHliEH PWM

const int pin PWM = 43; //iRBENTEIRE PWM pYiathiis, [RE 42,
43 9JH; AEEEL PWM, TIAHigE

Timer1.initialize(timeout); //8{i us, timeout=40 us ,FiFTXT PWM 35FEH 25
KHz;
Timerl.pwm(pin_PWM, duty); //ItB duty 79 0~1023, SERFRIRIIESZELE
0~100%;

15.3 TimerOne EEERSFRER
Timer1.initialize(timeout); // i us, timeout=1000000us , ¥IHALTERIES
A 1s; XBEHERLSIFRX 10s; —iZUERDERER, XEMERXRE

1s, LAGRERSEERRTE, FEEAMRIETLAERRERTEHT

Timer1.attachinterrupt(timer1_ISR); //i&ErhRfClEERE]

void timer1_ISR(){}//ERI=E PR IR R LY

EFXLEThRE, WA/nINZ TimerOne.h B

#include <TimerOne.h>

FEBREUANREARLZZ TimerOne
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6. TEAY BRI Mstimer?2

MsTimer2 Er2fEF MCU FISRERSRS, SCIIRIERIBIRIEREES]. MFFRE 2.3.0 F

YRSTISERIRRRET Mstimer2 e, BRREFERASEN Arduino SEESHRINAR.

EEXFRERF MG32F02U128 E&-TH244A001,

Z({EA MsTimer2 EEZERIHER, D3/D6 kY PWM TNEERAABERERA.

&3 FlashlLed | Arduino IDE 2.3.2
m-‘féiﬂ HE TR HEH)

i dnil=] Ctrl+N
s e A= Alt+Ctrl+N
7. Ctrl+O
FIFHRA >
I B3 3 >
,

%A Ctrl+W
Save Ctrl+5
BEA. Ctrl+Shift+S
BT Ctrl+iE8
e >
BHQ) Ctrl+Q

25

26 void setup(

27 o

28 pinMode(l

3 MsTimer2:

31 MsTimer2:

32 }

33

i

01.Basics

02 Digital

03.Analog
04.Communication
05.Control
06.Sensors
07.Display

08.Strings

09.UsB
10.StarterKit_BasicKit

11.Arduinol5P

¥ ¥ ¥ ¥ ¥ ¥ ¥ v ¥

EEPROM
IWDT

LowPower

MsTimer2

ShiftRegister7T4HC595
SPI

TimerOne

TM1637

Wire

g -

FlashLed

megawin
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EEB I
MsTimer2::set(unsigned long ms, void (*f)());
/(R ETERRRTHIRT R BRI BRI PETARSS 12T
//ms RHZERISERVERKE, BALZ ms;
//void (*f) R E P R AR S5 F2 m ER AN
MsTimer2:start();//[SEIxERT 2& Pl
MsTimer2::stop(); //f&LEERT it BERTRTLAR start 75X B R Rl

void(*)(){} //TERTBRFRRAL IR EREL

ERXLEThRE, /N MsTimer2.h B

#include <MsTimer2.h>

FEBRREUANEARRELZZ MsTimer2
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7. EEPROM

Megawin-MG32x02z-TH244A001-2.3.0 §J EEPROM, BILUsEEAELIFERVEL

8. TH244A001 AAABBIRITLISNFX (Flash memory) Ski&EHL Arduino B9

EEPROM, HE/9t&#lAY EEPROM £E#IALE, & SRAM hFEHERA/NI=E. AT

SRUEEFERANTE SRAM, AR TH244A001 SREBRIA 512 =14 falsh #E/ER

EEPROM, FAEFMNRFEEARIZTE, AILMEFABRILERE NFaHEK EEPROM.h

SAHSRSEHEL. FrREHRY EEPROM.h RiEATF megawin MG32F02U128 TH244A001

Fa.

155I5BRRIRINFAN EEPROM SHXIEEURERITTORHEEN, (EFRH] T HIRRIB NIREL

EEPROM MENBRFRIHERRE, RUEITAEEENR T EASEMEARIT

HEeh,

& bootPrintCount | Arduino IDE 232 Bl

ms&m HE I8 M)

01.Basics
=] Ctrl+N
02.Digital
TR Al+Ctrl+N
03.Analog
1. Ctrl+O :
04.Communication
FIFHEER .
05.Contral
EEXHE ’
06.Sensors
Bl ;
07.Display
il Ctrl+W
08.5trings
Save Ctrl+5S
09.UsSB
EEA.. Ctrl+Shift+5 . 2
10.5tarterKit_BasicKit
s
S 11.ArduinolSP
LA
ML Megawin TH244A 370
iBHQ) Ctrl+Q EEPROM
41 IWDT
42 oid ‘' LowPower
43
a4 1. MsTimer2
45 ShiftRegister74HC595
o sl
47
48 TimerOne
49 TM1637
58 Serial. i
o oo Wire

¥y ¥ ¥ w w wv w v A

¥y ¥ w w v w v v v

megawin
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EEPROM.h EERERABEEN T—M 579 EEPROM Y EEPROMClass X35, EARY
e :

® fNE#include <EEPROM.h> 3k EEPROM;

EEPROM EEHFENABEEN T— 124 EEPROM B9%I5R, EAAK/NA 512bytes,
AL EEERZESRIE, NRIFFEECENXHMERZFAINISR, LR
EEPROMClass £EX.

BUAEXIFH EEPROM JS&RA/NA 512 15, B A #Elbib g 0~511,

HEUABIR T, A EEPROM Ry :

¢ =5 EEPROM.begin(size), size AEEESHEIEFHRAMMUL+1,
BE 1~512;

¢ (M EEPROM.write(addr, data)sRE#0E, S48 3/ttt & BAFT5]
12

& FEEHIEE, EEEY EEPROM.commit(i23R, FHiENERXIFFE
flash &, SCHiREELRIP.

¢ (M EEPROM.read(addr)>RiEE eI F T EUR,

e (EH EEPROM B8

NREFEEFANSE, BPYLIBITESUES Y EEPROM.h hiYZRE. R,
A8EF Arduino IDE ino INB XHHEMIXNR,

7 Arduino BUERET (RIBAMEEIIERNRE, xxx NEFRIAERIMAS)

...... \Arduino15\packages\megawin\hardware\MG32x02z\x.x.x\libraris\EEPROM\src
g EEPROM.h g EEPROM SIZE #5441,

5 512 bytes Fl| 8K bytes A[iEIE, BAIAIEE S 512
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#define EEPROM SIZE 512
//#define EEPROM SIZE 1024
//#define EEPROM SIZE 1536
//#define EEPROM SIZE 2048
//#define EEPROM SIZE 2560
//#define EEPROM SIZE 3072
//#define EEPROM SIZE 3584
//#define EEPROM _SIZE 4096
//#define EEPROM SIZE 4608
//#define EEPROM SIZE 5120
//#define EEPROM SIZE 5632
//#define EEPROM SIZE 6144
//#define EEPROM SIZE 6656
//#define EEPROM SIZE 7168
//#define EEPROM SIZE 7680

//#define EEPROM_SIZE 8192

EEPROM.begin(Size);

it

//default set EEPROM 0.5K

// set EEPROM 1K

// set EEPROM 1.5K

// set EEPROM 2K

// set EEPROM 2.5K

// set EEPROM 3K

// set EEPROM 3.5K

// set EEPROM 4K

// set EEPROM 4.5K

// set EEPROM 5K

// set EEPROM 5.5K

// set EEPROM 6K

// set EEPROM 6.5K

// set EEPROM 7K

// set EEPROM 7.5K

// set EEPROM 8K

512 bytes

1024 bytes
1536 bytes
2048 bytes
2560 bytes
3072 bytes
3584 bytes
4096 bytes
4608 bytes
5120 bytes
5632 bytes
6144 bytes
6656 bytes
7168 bytes
7680 bytes

8192 bytes

//BREESIRFRIA/N, Size R4UINT EEPROM_SIZE

megawin
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NHIA/NG, ECRNERIA EEPROM SIZE=512, BRAltAL Size #i/g 1~512;
LEEENRE AT
EEPROM.write(address, data)  //ZKiA EEPROM SIZE=512 B, aJFEttEA 0~511.

write AR LFET AEMESEAI, data HEESN 0x00~O0xFF BBFiFiEEEZ

A9ETR,
EEPROM.commit (); //EEUENETFX SRAM {#7FF flash r, SCHURERLR
i
EEPROM.read (address) /BB AYEEE read () 7552 LAF T 9 BRALEEY

LEESANSEFEWNSNFIN, HINE RS B AR E B SUREE (BE
SFTEFESER), LB TALAKRES:
EEPROM.put(address, data) //[AEEMIIEEIE, data HFFERIEEE
EEPROM.get(address, data) /[EBUEEHIAEERE, data JTRMEIEENEIRIEN

1=

ERXLEThRE, W/RinE; EEPROM.h B
#include <EEPROM.h>

FIERREUANEARR X2 EEPROM
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. SN EERR

WARNNE, TM1637Display.h 2¢& ShiftRegister74HC595.h, AIsSCIIERIENERIE

.

#include <TM1637Display.h>g¢&#include <ShiftRegister74HC595.h>

ERREISERA,

i bootPrintCount | Arduine IDE232  ow—u

...

APy s

R Xk

%

Save

BFEA..

Eif...

EREE

iBHH(Q)
1
42
43
44
45
o
48
49

R WE IR ®BiH)

01.Basics

02.Digital

03.Analog

04 Communication
05.Control
06.5ensors
07.Display

08.5trings

09.UsB
10.5tarterkit_BasicKit

11.ArduinalSP

EEPROM

IwDT
Y LowPower
jal, MsTimer2
SPI
TimerOne

TM1637

T Wire

¥y v v ¥ v ¥

megawin
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. EL{EEEE AR

19.1 AREF (CN3)
EIBASERE, BT )2 ki VDD 5#& AREF {E/9 VREF+RJEIN. AILAS
% ADC #B73iBH. analogReference()sRIEREZEIND VREF+HEASERAN, &E

IVR24 fEhsEmE, #1 ADC 255,

AREF Z2{F/9 VREF+BYBIM—MEEERAN, JFEEH AREF XPMEE(EA VREF+

SEBER, FERE 2.54mm 2pin Bk (Jumper) J2 BIRIRAIE.

19.2 RESET PIN(CN1-RESET)
EEY BIR ENEMESKIR, JLLIESY BiReE EMER = aSE(R
SSEJLAESFHr, SJLAR GPIO &)REMF AikE=HIgs MG32F02U128, 1EFEN

FFA#R £ RESET KEY —#,

RESET {77F CN1, ERFEZRINMEESFRE

fE=E A/ MG32F02U128,
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19.3 RESET KEY: SW2

& RESET KEY SW2 |, SfFAIRFEHIZE MG32F02XXX, SW2 F=4REi

55, BEi&EEH PC6 RSTN S|fp, SR TR, MREMEH.

i SW2, 2T, RESET(SS#AKENE, MrEEMES.
SR, WEALOW;  ZigHIET, K& HIGH,

Eg:f-I!I{j LE[JT

LEDS

19.4 USER KEY SW3
HERER) 46, (SRS MEASMREER, B LR T HiBE, 7

LAERS 46 FAAX M FFRIRE.

BRFRILATERRiHERRZEE SW3, ATLIA Arduino BREURE REFRA
R, FHEEGEIRIRZ, pinMode(46, INPUT), digitalRead(46)3kENi%

BMAS. BT, RRE&H LOW; HBIET, R&A HIGH;

SW3:
User BUTTON

SW3
TSCO015A05026A
1 2 MG PCl D46 BUTTON

3 1" 4 c
—|TOOnF

close to MCU
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19.5 L13: LED1

RN 13, ZEN 9 LED BUILTIN, F2RE&HalLAEA 13 §&
LED BUILTIN; EESLVIRESEREILTSE LED |, #84{US LED1, 13 iR LABCE
79 SPI Y SCLK, ZIRHzFEMEN T HAEERMD LEDT X/ MAaRd 13 i SPI )
BRI,

=550 13 2=EBY¥, LED1 =, 5IMJ{REYAS, LEDT K,

ol

HIBIARER ¢ L& LED1LAON 1s , OFF 1s [AKk

BUILD_IN_LED

U3z Build in LED1 RED,
IMvassinekap US€ D13 pin contre

My~ 6 For test.
g8 T
e 50, 19-213/R6C-AN1P2/3T
~, W LED1
~ 0 ¥
(&l s
MG _PD8 DI3 LED0603{R-RD_RED

R2
1K

19.6 TX LED/RX LED

LB PC F4% MG32F02U128 AP code 1372+, YELLOW LED3/ORANGE LED4 ABfiA

Mk, FRZER, Me—BELTARERE.
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J
0 © § LI LED3/4 blink
E.‘—f‘.r'w (1 FES—E M Giink when download code to MG32
== BT D2 07— ISP code->megawin_MG32F02A 1SP512_URTO_ISP_v105_LEDPC23.bir
2L = support this function.
H Fl —tl - VDUT VDUT
i ! R
F_ SE? %J - S [L_‘J i 19-21/82C-ALZM2VY/3T
w EiE R~ om LED3 LED4
= =, 8 |8 CEEe #7|19-21VYCITRS o
L13 / Tx / RX / ON LEDOBO3-R-RD-YELLOW LEDOGO03-RD_ORANGE
R7 R8
1K 1K
TXL MG32 UARTO RXL _MG32 UARTO

19.7 FiZZEBHEFE SW1 / Power ON LED2
FRPEEEREEE repower IS HET, @dI#e SW1 KLH, Green LED2 AJLIE

VDUT

MG32 POWER ON.Green.

— [@Hgs

|

LED2
19-2138YGC/S530-E2/TR8

N | & 5] RS

5
LED-SMD_L}.6-W0.8-FD_GREEN

-
wn
m

19.8 LED6/7/8 5% MLink i USB1 5 PC &EiEk
=

USB1 IEEELERZ GREEN LED7/ORANGE LED8 19A%, fEREBEAR RED LED6 <

it
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LEDE
LED7
5 LEDS ]

FAlL E'sz

PASS [IZ R
USBO ‘ k22
RZE ) 3

AT

19.9 IOREF

ZB | BhEEE Arduino Fi54158 MG32F02XXX BT e/ E, FE/EHAR Arduino

7 FEARIZEY IOREF 5|MIFBE, NMIERSENTIFRE (X2 FIRASHITIEE), 5ER

fit 3.3V 8 5V FUEBY4E#R, |OREF BBJEE] J1 1ERAYEEE 5V 5& 3.3V,

|Oliorer
OIReSET

IOREF for Extend board detect Main Board powt
V_%UT KH-2.54FH- 1xsp Hs 5
[IOREF | ><—

RSTAVIOTC6 3

VDD3
VDD3

 coeayarnaeneaats,

Co |~JIan P |l
mumm-r--uwp—-

82
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19.10 AR BEEEHE

FEEPHFARRGNAFARE, FEREEEENISE, LUETF Arduino IDE FaifF
BEfE IE BRUIRBIFIANE.

HHM Arduino AVR FF&#R, 510 UNO. MEGA, NANO iX3E75 AVR FF.IR, £
L% Arduino IDE2.xx BY, A=BilBELSNARE TE, TEF FEZE(Arduino
IDE1.8.x HNRASLENATHZE). ¥45% TH244A001 UserManual-E75 AVR FF &S
TH,

E=HAAERNF LR, HE0 STM32 Nucleo. Nu edu Arduino. Megawin
TH244A001 EE=FFAM, 1M IDE BEEORAI, FELETIINARE. IFEANFF
B, BMAB=ZDTTBMHIAER, TEFHIRESTEFRE. FHS*

TH244A001_UserManual-E5=35FF &R & BLEEFIEH.
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19.11 EPlBROEENER TR

T2 P EiEIY USB1 ik E MGB4AFG516, IRE MG84FG516 VCP &
FEEIREHIER O (megawin 124t SHA-1 and SHA-2 3R%h), J3 iEIRMEES, mE(EseEl
g2 VCP,

MG32F02U128 9 UARTO iE#E MG84FG516, BT THER, KRS
Arduino IDE B#HI8OEH 2818, Arduino IDE B8 7— 1 EOWMEE, TS
HERORES RIS HE SR, XBEEKNNEEFE. Hi@id ARDUINO IDE TR

HAEFRT, RF LAY RXFD TX AN LED UMk,

BB MM SBRIEEINAEEERE Serial.printin () ZFTEDEREL, Wi UARTO 7£

PC imf JEN45AE X AYE R SEIAH M EIE FE TER,

DAC_LED | Arduino IDE 2.1.0
ICHHF) RIE mE TR FE

EEtEstit Ctrl+T -

ImBFE
DAC_LED.i Ty Ctrl+Shift+l
1 g Ctrl+Shift+M
2
3 BOLEY
4} WiFi101 / WiFiININA Bl B35
2
6 & SSLARES
; FER . "Megawin TH244A" 4
9 3 W0 "CcoM7" r
1@ d ST RIRER
11 a
12 d HRRSISERE
13
14}
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AD~AS <—>14~19
G~A15<=>36~45

IRFIFE TX LED/RX LED £k

MG84FG516 MCU &g SWD 5 MG32F02U128 i&(z, ATLASCEISCATHIEI
(Arduino IDE2 X hRAZBHX (T B RIS T AIMREISERT ) . TH244A001
TEASE=FRERIFTAIR, FTEEREEM Arduino IDE2.X SRELHL SWD RIEI, (BT

VAFREMfiE AT A TEKSLH SWD .
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o FFRIRER

1. &L Arduino IDE _HERRFEY, FFARIRSER;

2. ¥ TIR$H SW2 (RESET) , AARIREER, &% RESET

3. FFRIREFH LR, FRREER,

4. @IS CN1 RESET HiX(KEEfRI, FRIREER, FIER 2;

86 Version: 0.40
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» EHARSLANREFRZE

21.1 GPIO iEEEF

BAHFIRANERNTSERME

FTEERARE, 575% Arduino BE731A

E58Y: pinMode(pin, MODE)

IJgE: IRTE pin A MODE 75 OUTPUT ((iHRz() , INPUT (BIARZV) |
INPUT_PULLUP ({EERIERLAEEFEAIMINIET) =izl

&% https://www.arduino.cc/reference/en/language/functions/digital-
io/pinmode/

EGgY: digitalWrite(pin, value)

g

B€: RIXISIB pin ENRBE(Z,; value J9HIGH (FBEJ9 VDD) & LOW(FB/E/ 0)

W

%: https://www.arduino.cc/reference/en/language/functions/digital-

io/digitalwrite/

B

#4: digitalRead(pin)

g

B&: TTMSIH pin PIRENEEEBAL; FRiSEUEY HIGH 5 LOW

W

% https://www.arduino.cc/reference/en/language/functions/digital-

io/digitalread/

21.2 ZERTREL

F&y: delay(ms)
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IogE: 4SERERT, SENERHE

delay(ms)E— M MAFURAFRA,

&% : delayMicroseconds(us)

IhgE: FERERS, SENMVEIE

delay(), delayMicroseconds(us)fifitm2, &5 MCU &R, [HEHMMEGHT.

461 1: BidEERY, SCIE LED KRR

//IBSFERY, SCEL LED (MRS

void setup() {
//A08816 13 Bl amYE |, 13 ZRE N LED BUILTIN
pinMode(LED_BUILTIN, OUTPUT);

}

void loop() {
digitalWrite(LED_BUILTIN, HIGH); //&#&d4E, =% LED
delay(1000); /IR 1s
digitalWrite(LED_BUILTIN, LOW); //&H{E, LED X

delay(1000); /RIS 1s
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21.3 Timer B=H

millis()2k& micros(EWEERRA, FHERT, ENXZEZEN unsigned long, —&

B ms RAIBERAFMEI LIBET K.
#EL:  millis()

Igg: IREIB Arduino HRFFRIEITHRIEFLIKRETRIZM S, IFEBREVM. X2

M delay(RIREF 5.
BE#: micros()

Igg: JREIE Arduino HRFFIREITIRIFERLAKETRIMIE. NREFEEIFRIDH

2, micros()RaTLARA.
21.4 PWM
&&%: analogWrite( pin, Value)

gE: REEENE PWM BAZEE. (AFAMR 3. 5. 6. 8. 9. 10, 1137 PWM

THRE), BXIAJ0 8bit, B Value J9 0~255, X3 duty 9 0%~100%;
#fl: analogWrite(3,25) 3 Sffifiiat Gzstiey 25/255=10%
analogWrite(10,230) 10 SEfzigH SZSH£) 230/255=90%

8%:

https://www.arduino.cc/reference/en/language/functions/analog-io/analogwrite/
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&&%: analogWriteFrequency(PWM FRQ XX, Fre)

IheE: EBUEEROAA PWM TR, Fre OliZ&EBEI 300Hz~5000Hz, ERIAN

1KHz,

BHIXNEEREE, EargsE 300Hz (/VF 300Hz) ;& 5000Hz(E=TF 5000Hz),

ERiER

AFFEMR 3/6. 5/8/9. 10/11 iXLEZHF PWM IHEERYBIAIA BEE R BRSNS ESER,

3/6 (TM20) . 5/8/9(TM36)F1 10/11(TM26)=AMaJLIEIZIR BT, RRiATELTAH

1000Hz;

2545

HB—

® analogWriteFrequency( PWM_FRQ D3 D6, Frq) RE 3/6 HiHIR

® analogWriteFrequency(PWM_FRQ D5 D8 D9, Frq) iRE 5/8/9 HittisiE

®  analogWriteFrequency( PWM_FRQ D10 D11, Frq) i&E& 10/11 iR

® analogWriteFrequency(PWM_FRQ_ALL, Frq) ®’E 3/6, 5/8/9, 10/11 &

4610 I8HE 3 BiiEE PWM J3 3KHz,duty 90%;6 Blifit PWM J3 3KHz,duty 10%

void setup() {
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analogWriteFrequency(PWM_FRQ D3 D6, 3000); //i&& PWM FRQ D3 D6 #iti
S 3000Hz
}
void loop() {

analogWrite(3, 230); //i&& 3 i duty 9 230/255=90%

analogWrite(6, 25); //i%& 3 #itH duty 8 25/255=10%

BFR=

® analogWriteFrequency(3, Fre) RE 3 HIHTER FRY 6 IR E LR
® analogWriteFrequency(5, Frq) RE S5 HHAR, B8, 9 tHiRE NIRR
® analogWriteFrequency(10, Frq) RE 10 HHRER, R 11 BiFIREHIRER

® analogWriteFrequency( PWM_FRQ ALL, Frq) i%E 3/6, 5/8/9, 10/11 &R

Z4610: I8HE 3 BiiSE PWM J3 3KHz,duty 90%;6 Blifit PWM J3 3KHz,duty 10%
void setup() {

analogWriteFrequency(3, 3000); //i&& 3 f#tsiE 3000Hz [ERTIRE 6 AYHIR
%,
}
void loop() {

analogWrite(3, 230); //i&& 3 i duty 9 230/255=90%

analogWrite(6, 25); //i%& 3 #itH duty 4 25/255=10%
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}

21.5 DAC

&&%: analogWrite(21, Value)

TheE: BEIESA 21, AEALREET, 21 UiRENFEBERHER. (FF
KRN 21 3255 DAC HithiThae). 79 DAC 2 12bit, ATl Value BRCEEA

0~4095, DAC sEfrégithit&ilEs 0~VDD

g5 1:
void setup() {
}
void loop() {
analogWrite(21,3000); //{EBAREUE EHIEHILHEEES 3000/4095*VDD

//NDD=5V iY , ®iHEE 3.6V; VDD=3.3V Y, #HHEE 2.38V
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21.6 ADC %Y

&%%: analogRead( pin)

IgE: IRBINEERIES IBNEZEVE. pin AEEAEIBANERR.
analogRead(A0) . FFA&#R TH244A001 =179 AO~A15
AO~A5 XKz 14~19
A6~A15 XIRZ 36~45

&%

https://www.arduino.cc/reference/en/language/functions/analog-io/analogread/

260 1: EADHEERA 12bit ; VDD=5V
void setup() {

Serial.begin(9600); //¥I%aftERO
}
void loop() {

int sensorValue = analogRead(A0); //EEEY AO =0, REIFEHYES ADC
B EERRE 0~4095 (12bit DIHET)

float voltage = sensorValue * (5.0 /4096.0); //VDD=5V, BRiA 12bit SRS, it
BIREREE

Serial.printin(voltage); //FTENEHE, {EF debug

i%&%: analogReadResolution(res);
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IhE: 1RE ADC HIRHED R,

aESEe: 8, 10, 12, BIMEAR 12, FEEM AVRFERIRGRS, BFE
LIRIEE CRBRERMOYHR, REESHEENEHER. ERoHRE, it8

TR S E A map( iRl TR ER.

8bit 0~255 255 II8; ADC &EE[E , EUAAINGE VDD=5v

10bit 0~1023 1023 X$iz ADC &EH8E , EAIAASMNEB VDD=5v

12bit 0~4095 4095 XI5z ADC S%8E , FAIAAINEE VDD=5v

8%:

https://www.arduino.cc/reference/en/language/functions/zero-due-

mkr-family/analogreadresolution/

602: (EPOPEEM 12bit EH 10bit, VDD=5V
void setup() {

analogReadResolution (10); //#ERMERIA 12bit {£%9 10bit

Serial.begin(9600); /RO
}
void loop() {
int sensorValue = analogRead(A0); //iZEEY AO &)L, R[EIEUE S ADC

HETERE 0~1023 (10bit HPEET)
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float voltage = sensorValue * (5.0 /1024.0); //VDD=5V, 10bit o##RAt, &=L
FREBIEEUE

Serial.printin(voltage); //FTENEHE, {EF debug

B¥]: analogReference(res); ERAAINGEEE VREF+, 2808 AR DEFAULT

(AR_EXTERNAL)

Ihee: 12E ADC HUIRIESERBEIR;

BNESEN: AR INTERNAL, AR EXTERNAL, AR DEFAULT (AR EXTERNAL)
R H(EA DAC XIRshE, TEE| IR K& IERIREE
AP HEFFEFAZOAIMNBEER VREF+ ASEBE, MUSK

EG&: map(value, fromLow, fromHigh, tolLow, toHigh)

g
&

map()ERES ADC £/, BTEMMENEE

W
ol

https://www.arduino.cc/reference/en/language/functions/math/map/

&5 3: {8 map() 15 0~5000 SEEIRIELE 1000 IZEREEXRIFMREITERE 0~255,
1SEIFRELE 51

/1% 0~5000 SEERIZEHE 1000 1RERLM X REFHRESEE 0~255 AUHTEHE 51

int fromLow = 0;

int fromHigh = 5000;

int toLow = 0;
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int toHigh = 255;
int value = 1000;
void setup() {
Serial.begin(9600); //¥I%aitERO
}
void loop() {
int x = map(value, fromLow, fromHigh, toLow, toHigh); //RF&MEHEE: x =

a/(fromHigh-fromLow)*(toHigh-fromLow)

Serial.printin(value); J/¥TENRASERE 0~5000 FYERIAZE
value = 1000;
Serial.printin(x); //ATEDFSEREl 0~255 ML HEHRIER)

A9%EE x= 1000/(5000-0)*(255-0)=51

delay(1000); //3ERT 1s, BT (EREMNREL

21.7 UART

UARTO(F &R FEFEREH)/UART1/UART2/UART4/UART5/UART/6/UART7

BB SEE(HA Serial EE, TE(ERANSHIINT:

i&&%: Serial.begin(baud)

TheE: #0taibeEEn, RESROEMIEARER 9600,19200, 115200 2, EXIA 9600bps,
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EE: BOTEPERE—HRURITE, Z8E05H MCU EOIEREEE,

4461 1: #Mats0
void setup() {

Serial.begin(9600); //#JFF&RMIEN, REEHIEZES 9600bps
}

void loop() {}

&Y. Serial.printin() HEIZEINEE;,  Serial.print() ArEIZEINEE

g
e

: BOFTENER, BT ANMERRISERSR, BILETERAPRITEEAS

#1: Serial.available()

S

[aY

g8 IREBITREFXEIEIRVETER T4

#Ey: Serial.read()
IngE: ERNEONBA, 8—RABEEN—IFH. &REBANRE-1. —KEE
Serial.available(#f, BFENENEFXFT, BEIEBGE.

450 2: SBOFINEIEIE, MITENLE

[/EBOBREEEE, SFTEDHEK;
void setup() {
Serial.begin(115200); //iREEOEES 115200

}

void loop() {
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while (Serial.available()) { // HEBEOEWKENSESE, Serial.available()iR[E] 1,
AR

char serialData = Serial.read(); // BEWRIRSE(ER read EEBY BIRRBEE—
AN

I"FT7

Serial.printin((char)serialData); // SAfGEITEOGMNEHIH read REIZERIER

5] 3: UARTO UgRIENRE, &i%kLS UART1 $TED; UART1 UgZIE
B, A% UARTO FTED

//ERFF &R TH244A001 UARTO #1 UART1
//Serial.begin#liataERO 0, ZEEEITE R
//Seriall.begin(#l%aftEE 0 1, BIBROTREERITEY, SEEREMFAMRIEO
//®Id Serial.available()#§r, UARTO RO EFINESH R
//&1d Seriall.available()#Ii7, UART1 AR FEE S B RN
/1B EEIERT, UTIEBUR(E, FHTED

void setup() {

Serial.begin(9600); //4JFFERHIEN, REEHIEZES 9600bps
Serial1.begin(9600); //#JFFeR 1@, IRE(EHIEZSI 9600bps
}

void loop() {

/1 \EO 0 REIREFEREDE, FRFHAERED 1 EEEFX
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if (Serial.available()) {
int inByte = Serial.read();

Serial1.printin(inByte, DEC);

}
/1 MO 1 EIREFERENE, FHRFTIAIXRISRN 0 AEIREFX
if (Serial1.available()) {
int inByte = Seriall.read();

Serial.printIn(inByte, DEC);

}

[—

EGEL:  Serial.write()
Ihee: BEEOBH—FT , XbRM&ES ASCI 3
2551 4: ISELiRBA Serial.printin()#A Serial.write)Z%
//33EEi5BA Serial.printin()0 Serial.write )R
int num = 65; //EX— M THFINET
void setup() {
Serial.begin(115200);
Serial.printin(num); //4JEN=7RFER 65
delay(500);

Serial.write(num); //¥JEJ ASCII #89 65 B9==F A
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Serial.printin(); //@HEIZERF

}
void loop(){
}
= Serial.printIn()
~ Serial.write()
%iRA

® Serial &3 UARTO
® Serialx ¥ RUARTx X:1, 2, 4,5, 6, 7
2% Arduino BEAEZXTEONRA:

Serial - Arduino Reference

https://www.arduino.cc/reference/en/language/functions/communication/serial/

21.8 1IC

—HRFFRIRIEAEN, ERIEAMIEER.
LMEEMTFRREEIRSIENENAT, TH244A001 FJLEAMTIFZZIIAZRIS S+,
Wire %75 1C0.  Wirel SR 1ICT , BRA IIC clock 35 100KHz,
B Wire.begin() #1 Wire begin(address)

hae: #aik Wire E , FEIMAZR IC Rk, Wirebegin()#] a4t A EMN ;
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Wire.begin(address) ¥ AMIL, REGEE—R, —HRIE setup() TRk,

B4

address : 7 {URISRHEAE (FIE) , Q0SRAZ, MLAENAIFZIVIOANEI IC 2%, RS

RENIE, NELMTAIFZZUIIAE IC 2%

E#1: Wire.onReceive(receiveEvent) ,  Ittab Wire EMHL

ThaE: MHURREHLASRAVEHE. E— MRS receiveEvent, HMHUIEIREISREENAIER

B, IZEREHIBF. 2] receiveEvent () MAZER— int 248 (FFHEMTLEEEIFTEY)

FEHRNMREHNREEARE

B&: Wire.onRequest(requestEvent) , Ltbah Wire M

Thge: ENBEKMTUREEEE

HENBKMIULIXEGERS, MEE onRequest IRETBFIRIEREL.

EM— RS requestEvent, HBMHIEKEIRBEVEIRIBE KR, ZRHWAEHD. R

requestEvent ()

BR%y:  Wire.requrstFrom(address,quantity) EHIBERMETE
Wire.requrstFrom(address,quantity,stop) FEHIERMNEGRE, FELEAL

INRE: EHUENEKRMYIEGE, SIERTLABENA Wire.read()g Wire.available()#%%.

B4
address : 7 {UA9SS4HHBLE
quantity : EXREUENHE (FTHE)
stop : f/REUEHE, 1 WEBKREREAE—MFLLGS, AR, 0 Mgk
ERIFERIRHER,
R[EE:
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g
o

W
&

EaEy:

IngE:

FREGRBIMAMIEZZIRFTEHE ;

: Wire.beginTransmission(address)

: FVEREEFRE— N THATR, FEERZEIRAIMLIbLE

address :  MHLAY 7 {izitbiik

R[E]: FiREHE

Wire.endTransmission()F] Wire.endTransmission(stop)

#ZERH Wire.beginTransmissio()FFi8, B Wire.writeVHEFIRI MY E @ISR, £

Arduino & Wire.endTransmission() 8] LAIZZE— ML /RZEE stop. WRA 1 T

endTransmission () &X—M=SIHER,; WERA 0 NEAEFHER

iR

B

0 FIh

1 R

2 Ri% address BT M2 E] NACK
3 RIXEEWERESZE] NACK

4 Hﬂﬂ%elﬁ%

Wire.write(value)
Wire.write(string)

Wire.write(data, length)

102
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IheE: EMILAIEEGE, AILARFNE, 87, BEEEiEEERESD

value : BRENHE
string : FRAEATIEE
data : —{=FETHAE

length : {EHINEE

BE: Wire.available()

Ihe: EEEMTEREEIR RS, FJLMER available BITERIEFF T2

ER#L: Wireread()

Ihie: ENSEMNTEREEIERS, STLAER Wireread(#I, —RREES Wire.available()

(EJ=zh

2560 1:  ENREEE, MESEIREFET MIFTENE R
//f8EF8 TH244A001 Ui 11CO  11ICT BE@(S

//TH244A001 1ICO  SCL->20;SDA ->21;IC1 SCL ->23;SDA ->22

/IEFFRMR 20 $2 23; 21 52 22; SDA ENn—1 4.7K BRIBAYEEFE ERE VDD(5V 503
3.3V)

//8E& TH244A001 11ICO A=EAM, ICT M, ENEMTIERFFERENEGE;
#include <Wire.h>

void setup() {

Wire.begin(); // % 1ICO ¥J%aLENL
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Wire1.begin(100); // 1B NC1 ¥Ita{ attesER 100 BOMA;  SCaEitbiibes
/M2 7Thbit HEHEEPE 0~ 127 SEEILAA,

Wirel.onReceive(receiveEvent); // iEAHEKEEE, 1%ZR%Y receiveEvent () F4IE
NEH, FEEX;

Serial.begin(9600); // start serial for output
}
byte x = 0; //5BE 0~255
void loop() {

Wire.beginTransmission(100); // /ES{EHEUREHEUS 100 BIMN,;

Wire.write("x is "); /] BESNFET XTI, F8i,F8 s, T, FRE
Wire.write(x); /] RE—ANFT, 78

Wire.endTransmission(); // HTt&4#, Bit&iX 6 MF15
X++;
delay(1000); //iElf& 1s RIX—IREHE, BIXKIX 6 1MFT
}
//TEX receiveEvent()EREMAR, IICT EZRIFHAERESRE, FEIHX.
void receiveEvent(int howMany) // int howmany 24ENX A, Ittak howmany sE
PRE2geit 7 SEFriZ I3
{
Serial.printIn("howMany");

Serial.println(howMany); [/FTENMINSEEPMESZROF 1580 ik 6
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while (1 < Wirel.available()) // Wire1l.available(f&¢=EWZTE, ST
Wire.read ()i Z=F=To 80, 1
/NS E A Wirel.available()>1 . 2EAERRE—1\F
THENBEEFTED;
[/ BEFFENEEE, T8 Serial.printin()$JEDRY, &4
11579 ASCI iBR3FRIZRHTED, MAEEZF,
{
char ¢ = Wirel.read(); // SEBURKEIRRI—1=FT5
Serial.print(c); /] FTEDEIR— =Ty
}
intx = Wirel.read(); // BERZNRE—IFT, HARLESHIN

Serial.printin(x);  // ¥JEDEE%Q

2560 2: ENEMIIBRISELIE, ENRIEUE, MNLIXEE
/18R TH244A001 Ui 11CO 11C1 AOIES

//TH244A001 IICO  SCL->20;SDA ->21;IICT SCL ->23;SDA ->22

/IEFFRMR 20 32 23; 21 #5% 22; SDA Ehn— 4.7K BBAYFRFE EH/Z VDD(5V &
3.3V)

//ZE& TH244A001 11CO AZEM, ICT M, FENEMTIERFFERENSGE;
#include <Wire.h>

void setup() {
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Wire.begin(); // YA 1CO AEIRF
Wire1.begin(2); /] A NIC2 IR, itk 2

Wirel.onRequest(requestEvent); // iEMEIRBEIBKNIREEIRISEM
Serial.begin(9600); // ¥ItatEEO, BFFIENER

}

void loop() {
Wire.requestFrom(2, 8); // 45& setup () HFERFHEREGESMER, RNIRE 2

//7EK 8 NFTIERE

while (Wire.available()) //>FIEXRAIEIEE, SR,
// Wire.available )IREHEZWEEFEIERIF 4L, F//8E Wire.read )1EEBUER;, EHEHEEN
R 0, Ithk//F8 Wire.availableVVE £k M R SRS,
{
char c = Wireread(); // S5, FEEAFRE
Serial.print(c); /] FTEMEERYZFF
}
Serial.printIn();
delay(500);
}
/| EREEREESHOREUR. N ESISEHENEIE, HEREIRI
void requestEvent() //

{
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Wirel.write("hello,TH244A001 "); //MIERRIEFIZFEKRNECE

21.9 SPI *i&st

FERIRASZS SPHZEAERN. ERME SPI flash, SPI EZORERERNE SPI B

GH R

EA%y: SPlbegin()

IhgE: FIEFHUIA SPI Bk, Flig SCK, MOSIFD SS A, SCK, MOSIHIE; SS
fIfS; TIREIETE,

&y : SPl.end()

IgE: {ZLEAERA SPI Bk (EEMIIRUITURAIS MG SIREE, LB LABX S5

2. AT SPI B& LFAIREEATBERRDE. TIRREIEIE,

i&&%: SPl.beginTransaction (SPISettings(6000000, MSBFIRST, SPI MODEO))
Ihee: BEEEWMERE, HREINFIEDN, TREEGE,

TEX— SPISettings X452, SPISettings XI&EMB T/ SPI MIRFECE SPI i
FEEESE, B SPISettings ¥ H speedMaximum, dataOrder, dataMode =&
AR
3R
SPISettings SlaveA(6000000, MSBFIRST, SPI_MODEOQ)  //MH1 A BIEHEIRTE;

SPl.beginTransaction (SlaveA) //i& SPI ECEAMIL A ERRUEMIZTE,
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#Ey: SPl. endTransaction ()
Inge: {ZLLfER SPI B4k, $HEELEMNNERFABFERELE, —KRER (MEREEMMNR
BRI CS Fis) ENMNIRBEERZERE. WREAMEMMESEFIENELLE

5. TREEE;

B&g: SPl.transfer (val) ; SPl.transfer (val16) ; SPlLtransfer (buffer, size)

IogE: ENEMAEENE, FERESEREMTIEEE. ZREREEGE.

SPI &R BRI RERHEIAY: EIEIAIEIELL receivedVal (g receivedVal16) FZzliR
[, EEPXERRER T, BRENETET TR P,

2.

val: B RERE—FHER

vall6: B B4 KX F R E

buffer: Z(&HRIEHELCE

size{SHREIREIKE

i&%8: SPl.setClockDivider(SPI_CLOCK DIV8)
IHRE: i85 SPI B&kAteh, TTREIEUE,; SPI CLOCK DIVS 245 SPI g s/ CPU Rtgh

8 O3, —MRRAAENARTH, AFEEX.
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21.10 USB

FF&#R USB2 {EA device EZETEMN, ATLUMEEESRERIRGER.
MREFSITFIERF S50 USB #&H9 Mouse 8% Keyboard B, Arduino FF&ERE

1B R EEE B ERENT B,

21.11 USB-mouse

IHEAbEFF AR USB2, AJLAMNMRC AREIRER. FILIBREREURFR L TEGHE, i

BJLARS bR RSB AT B S TIRE.

Z=E #include <Mouse.h>

#&%: Mouse.begin()
INgE: 550 USB ZHOAER
ER%L: Mouse.end()

Iogg: XA

#E: Mouse.click();Mouse.click(button)

MEg: BirRESUERE ASTHRENErRESY, T ERRmR A TIE

B, BEAELRER.

iBA: Button B=FRE DRINKEIF R, A, PE:
® Mouse.click(MOUSE_LEFT) -(default) st
® Mouse.click(MOUSE_RIGHT) mEaiE

® Mouse.click(MOUSE MIDDLE)  magehig
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&&: Mouse.press(); Mouse.press(button)
Ee: KERGERE (AHE) . (LIERKRERERE. ERNENR, BERS
Mouse.move () HRE—icEE. FERKEETR, (R Mouse.release()
588: Button B=FPIRE o BINKRERARE, B, P,
® Mouse.press(MOUSE_LEFT) -default & ~/c5E
® Mouse.press(MOUSE RIGHT) & TAlgE
® Mouse.pressqtMOUSE_MIDDLE) & i
® Mouse.press(MOUSE_LEFT | MOUSE RIGHT) RERH&FAEAR
Ei#: Mouse.release(),Mouse.release(button)
Ioge: EANZERN. NREAEEMNZERIKHER T, ERX MR LERIZIERE,
54 Mouse.press()fEH,
i588: Button B=FIAE o BINKRERARE, AR, P,
® MOUSE LEFT (default)
® MOUSE RIGHT
e MOUSE MIDDLE
8. Mouse.isPressed(), Mouse.isPressed(button)
g MNERRRISIIRES. MREEMRERIR Fa@E Mouse.press () ARIXETIK
&<, MRE true,
i5088: Button E=FIAE D RINRERAHE, AR, i,
® MOUSE _LEFT (default)
® MOUSE RIGHT

e MOUSE MIDDLE
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&&%: Mouse.move(x, y, wheel)
Thee: BrBaiEisEnIfIE, XERENUE. FR tRESEEX T RrERZRIL

&. 7EFF Mouse.move() Z8iI, W5 Mouse.begin() , —R&7E setup()FiEH.

xVal: if x HFBIIE, FITFHIEWESEEL: signed char.

yVal: i y ##BaiE, FIFAVEUESEEL: signed char.

wheel: BalRRHIIE, ITHIEHESEEL: signed char.

EA=ANSEEEEUYR signed char, FRILEBERE x (-127~127) , y (-127~127) &
wheel (-127~127)

%M 1: (A Mouse.h EEEIUIREFFINEE, H—FFX (46), EIFEFF X #F0 Y
Bal, RIZRIRIFIFSE. FE—MEDEE EOARIER).

J/EREAR X->72:5->USB->Mouse->JoystickMouseControl &3¢

//FEXRATR X/Y HhAARIR A, SRFE ADC 5EEY

/[T — MR P E BRI’

//13 BERER LED, FSRERRBR BIRARINGS

//46 ZERERY USER KEY FIsRFF% USB BARIHAE

//FERATRY X/Y B2 BUZERE AO AT FRRATRITERIERER O B,

#include "Mouse.h"

/BTSRRI,  FFX, LED AOBMU

const int switchPin = 46; // USER KEY FBSRFFXEIRINEE FMIEHER

const int mouseButton = 0; // iFFTHIIEREERES| O B, XNERF, HHRRIRE LR

-MOUSE_LEFT  fIE/AZEH
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const int xAxis = A0; /] HEXTHY XSS
const int yAxis = A1; /] AT Y HHEHESA
constintledPin = 13;  //EtrizHliRas LED, 2RI LED J9FFAtR L 13 BIRIAAT
LED1 ¥TFFE#RI08E, It LED =, XIAEARIIEE, WLEDX; FMELSER
/1B SOEE AT SRR &
int range = 21; /1 X, YH, RITBsRSeE XEGAT X 8 Y i, %
MEEN N 21K, HEFER
int responseDelay = 5;  // HENEIEERERESE, HWEETLOIDERE,; #0\,
TR,
int threshold = range / 7; // 82K )R 7EIEfA threshold Z[8, AMHIHARREL, 25k
B BEIEHIERE,
int center = range /2,  // HENIE
bool mouselsActive = false; // BIRAZ
int lastSwitchState = LOW;  // FFREIZHARES
void setup() {
pinMode(switchPin, INPUT);  // #J4aHFFR5 IBIJ9%EIA
pinMode(ledPin, OUTPUT); /] AN EARIAZS LED 1535 |05
pinMode(mouseButton, INPUT); //
Mouse.begin(); //IEENEARINRE
}

void loop() {

112 Version: 0.40 megawin



TH244A001 UserGuide

[ERFRIRES, NREZMW, BEFIAESH HIGHZRAXBIR TR, IRSZEHH
HIGH->LOW->HIGH
int switchState = digitalRead(switchPin);

if (switchState != lastSwitchState) {  //fMRIFFRIREZE

if (switchState == HIGH) { //FICIASZSERkE, 79 HIGH
mouselsActive = ImouselsActive; /BRI

digitalWrite(ledPin, mouselsActive); //FFrEHIIRR LED RS

}

//RBARGEFTRE, LMET—EEXItL

lastSwitchState = switchState;

// 6P ADC BT X, Y HhEHE

int xReading = readAxis(A0Q); //iBITEREL readAxis () IR X 3nSEENAOEUE; REIR,
R X ARSI &

int yReading = readAxis(A1); //@Ide&#] readAxis () 4hE Y HEENAYEHE,; IREIE
R Y STERIRBEIRINIE &

//ANREBEARAIZREN HIGH, Fi/E USB shFErEaniRtE

if (mouselsActive) {

Mouse.move(xReading, yReading, 0); //0 Zx Wheel [88igBZH  F1ZHAE)
AT EIRBEC BN
//xReading AIE £#8; xReading Atk H#;

//yReading AIE T#; yReading At t#;
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}
/] FIETEAHERRSE T (AEFRENERYR)  IRSERTERE, R A
1,
if (digitalRead(mouseButton) == HIGH) {
if ((Mouse.isPressed(MOUSE _LEFT)) {

Mouse.press(MOUSE_LEFT);

}

// else WIRRBRT, MRIFRE

else {
// if the mouse is pressed, release it:
if (Mouse.isPressed(MOUSE_LEFT)) {

Mouse.release(MOUSE_LEFT);

}
delay(responseDelay);
}
//EX ADC IZENEE, FlLie . iH8 X 5E Y iEXBE;
int readAxis(int thisAxis) {
int reading = analogRead(thisAxis); //iid ADC,i%ER X 502 Y Hiisitle |,
//15EF3 map()E&EiE ADC IEENIEHELL M HEIREIESCEE M 0->1023 XIRE|

0->range
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reading = map(reading, 0, 1023, 0, range);
// if the output reading is outside from the rest position threshold, use it:
int distance = reading - center;
if (abs(distance) < threshold) {
distance = 0;
}
// return the distance for this axis:

return distance;

21.12 USB-Keyboard

ER%L: Keyboard.begin()

IhgE: FFERE. XTREE— N EMAEE, FAEERTENL, INRFELILXA USB
&, (#F Keyboard.end()

&% : Keyboard.end()

Ihge: KRR

B%Y: Keyboard.press()

e: MEKERERE | BTFERTEIMAE MOKRRYRE. BIRENRE, #EER
Keyboard.release() & Keyboard.releaseAll(), ELiMH<iRmE_E§2,

EiEY: Keyboard.release()

Ihe: BpUsERSE, FIEEL Keyboard.press(XIiL,

%Y. Keyboard.releaseAll()
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IhEE: BMEBRE

HFi#: Keyboard.print()

TheE: mrhiEs | EHEESEY, HEHIAEN, BILAERIXAMES,

H%: Keyboard.printin()

Thge: 0 EHEEREL Keyboard.print () 5, HEIZFERIBESMH

H%: Keyboard.write()

TneE: AERMERRTEIE<S. M Keyboard.print(). Keyboard.printinR9ERAEIEL, R
2 Keyboard.write() R&IXE— MEMAIENTTES. Keyboard.println(). Keyboard.print()
8#& Keyboard.write()§54, #RABEA % ASCII BIFTENESF, AN=F#FAY ABC, 49 123,
FETHE. BFES,

60 1: BRER, ITHFNFER

//iaEnsEE, [FREARR write(),print()F0 printin()

//write RBEFTEI—1=15, MIRZHF, XM ASCI XFTF=FF

//print(),printin(ATLAIERFIENE T, &, FHEEFS

&

#include "Keyboard.h"

void setup() {
Keyboard.begin(); //[25h USB &

}

void loop() {
Keyboard.write(97);  //¥JED ASCll 97 SIR=FF a
Keyboard.print(\n'); //EIZEi%(T

Keyboard.write('a'); //4JEDZFF a
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Keyboard.print(\n'); //EIZEi%(T
Keyboard.print(97);  //¥JED 97
Keyboard.print(\n'); //EIZEi1T
Keyboard.print('a'); //JED =% a
Keyboard.print(\n'); //EIZEi(T
Keyboard.printin(97); //¥JED 97
Keyboard.print(\n'); //EIZEi%(T

delay(5000); //3ERT 55
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2545 2:

/7420 USER KEY 46 REBKT, MREKT, #ild USB2 BEIIRE—BFTEN

Hello,TH244A001!

/R, MRHBENASHEE Caps BIRENABREI, Arudino {5ERY USB #EHHAY

KNNEMAER;

/FRTRAHS I NEENA N ZSHEL

//Eean Caps J/NERIUAFERFATED Hello, TH244A001!

//E68n Caps AKRBRIAFEFATEN hELLO,tH244A001!

#include <Keyboard.h>

int pinpin = 46;

void setup() {

//E7 46 BELBEH ERIEME, FrLARIAAER INPUT, TAFER INPUT_PULLUP;
pinMode(pinpin, INPUT); //4NSRiERERBIIMERERE _ERIRY GPIO, FEFA
pinMode(pinpin, INPUT_PULLUP);

Keyboard.begin();
}
void loop() {
//if the button is pressed
if (digitalRead(pinpin) == LOW) {
//Send the message

Keyboard.print("Hello,TH244A001!");
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}
4551 3: iBid4Gi USER KEY %, BEiigREt. MEREARIHERIRE: SHE
Keyboard.begin(); Keyboard.print(), Keyboard.print();
/[N USER KEY £, EaiEEinHizg@anrel,
#include "Keyboard.h"
const int buttonPin = 46; /] FSBERES I TH244A001 FFAMR B9 46 37
JziZ4# USER KEY.
int previousButtonState = HIGH; // 1&5IR%S TH244A001 USER KEY B£i&it
EHIFEE, BRTENEEE
int counter = 0; /] EREEE  FRICREAIREAIRE
void setup() {
/] RS I, WRIRB ERFEME, FEEER INPUT_PULLUP
pinMode(buttonPin, INPUT);
/] DIRHAER R ETIRE
Keyboard.begin();
}
void loop() {
/] RS
int buttonState = digitalRead(buttonPin);
/] REFINEHEE, BERRERNSAERY. TR, MIHXMNIE, 46 BN
iZ2 HIGH->LOW->HIGH Zk;

if ((buttonState != previousButtonState) && (buttonState == HIGH)) {
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/] TR0 1
counter++;
/] RYREEHER: FTEHRERE
Keyboard.print("You pressed the button ");
Keyboard.print(counter);
Keyboard.printin(" times.\n"); //#ithiZemk/a, BIZERIT
}
/| REIREERES, BT T —RIER

previousButtonState = buttonState;
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21.13 RTC

#I8RM RTC/\XEBD IR —RRELHE setup %/

&&%: Rtc.begin();

Ih#E: Bah RTC

B RtcsetDate(day, month, year);

TheE: REHH

i&&%: Rtc.setTime( hour, minute, sec);

Iogg: IRERYE  BOAR 24 /NS
IRENESENER.: /*IXERy A PR ESEhnE K/

i&&%: Rtc.getHour();

ThaE: SRENAIAY/NES

B Rtc.getMinute();

IhaE: FRENHAIATHH

B Rtc.getSecond();

Ihig: IRENHRIATRD

B&l: Rtc.getDay();

IhaE: IRENHAIRIEER

B Rtc.getMonth();

IhaE: SRENHRIRIB M

B Rtc.getYear();

Ihge: FRENSRURYSFHD
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60 1: MidEROFTENTHEEFN RTC IhRE

// TH244A001 BEJEX— class MG32x02z RTC FBFERAY RTC ThHAE;

[/ AR ERR O EREIER

// W ER O TENTHRERN RTC THEE;

#include <Keyboard.h>

void setup() {
/M IXEBD VIR —RRISFE setup &/
Rtc.begin(); //IB5h RTC
Rtc.setDate(24, 6, 2023); //iIREHHA 2023-6-24
Rtc.setTime(12, 48, 30); //i&EhtE 12: 48: 30
Serial.begin(9600); //#AEO, BTFERATE

}

void loop() {

//3REREiE], BR[O UARTO 4TED, $&n0—LHEr, A " @ ”

Serial.printin("ZFiE3E: ");
Serial.print(Rtc.getHour());
Serial.print(":");
Serial.print(Rtc.getMinute());
Serial.print(":");
Serial.print(Rtc.getSecond());

Serial.printin();
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//3REXEHA, &0 UARTO $JED, 1EI0—LeHERR, A "

Serial.printin("Z871HER: ");

Serial.print(Rtc.getMonth());

Serial.print("-");

Serial.print(Rtc.getDay());

Serial.print("-");

Serial.print(Rtc.getYear());

Serial.printin();

delay(1000);

}

RTC iR EEmEERNT

it BOMRMEE X

13:
13:
13:
13:
13:
13:
13:
13:
13:

33:
33:
33:
33:
33:
33:
33:
33:
33:

01.
02.

665
678

02. 67

02.
02.
03.
03.
03.
03.

o
co

1

=1 =1 =1 =]
o oco Ol owl Ol O
= O O O U1 O

co

ES oY sy g

—> 6-24-2023

-1 = RURFA]
-1 12:48:34
-1 8 HH:
-1 6-24-2023

—> AT .
-> 12:48:35

> & e
-> 6-24-2023
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21.14 SLEEP/STOP mode

A B &Y

ENXT Arduino BEEREI—LE LowPower BYEIF 24, SILATE SLEEP #1 IWDT sh{sE

H. IWDT itBREF ILRCO 32KHz,

SLEEP_15MS = WDTO_15MS, //15ms it
SLEEP _30MS = WDTO 30MS, //30ms it
SLEEP_60MS = WDTO _60MS, //60ms it
SLEEP 120MS = WDTO 120MS,  //120ms it
SLEEP 250MS = WDTO 250MS,  //250ms i85
SLEEP_500MS = WDTO 500MS,  //500ms 87
SLEEP_ 1S = WDTO 1S, //1s ithd
SLEEP 2S = WDTO 25, //2s ithd
SLEEP 4S = WDTO 4sS, //4s ithd
SLEEP 8S = WDTO 8S, //8s ithd
SLEEP_FOREVER = -1 //—B

LowPowerClass

ENXT LowPowerClass, aJLAHTHESERANRE.

class LowPowerClass

{

public:
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void idle( period t period=SLEEP_FOREVER );

void standby( period t period=SLEEP_FOREVER );

void longPowerDown(uint32_t sleepTime);

void sleep(uint32_t sleepTime);

void powerDown(period _t period, adc_t adc=ADC_OFF, bod t bod=BOD_OFF, usb t
usb=USB_OFF);

void powerStandby(period t period, adc_t adc=ADC_OFF, usb_t usb=USB_OFF);

extern LowPowerClass LowPower;

LowPower Z5H1753iARIE I -
LowPower.idle(SLEEP_FOREVER); //—E{#7 STOP, EXIGIREESEHRE
LowPower.idle(SLEEP_500MS);  //{#$5F STOP 500ms FEMEEE, Ik R ST RS A FEL
LowPower.standby(SLEEP_FOREVER)  //—HE{#¥5 SLEEP, BEIBREESHALE;
LowPower.standby(SLEEP_500MS); //##% SLEEP 500ms FiIEEE, b4k R T35 ARt B & 48
LowPower. longPowerDown(uint32_t sleepTime) //i%& STOP {E=A71E), &I ms
LowPower. Sleep(uint32_t sleepTime) //i& 5 SLEEP {E=A18, B\ ms
LowPower. powerDown(period_t period,

adc_t adc=ADC_OFF,

bod t bod=BOD_OFF,

usb_t usb=USB_OFF);
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/[ ITNAERY STOP RS, period_t period 79 STOP (RZSATIEL A B S EhIERE, 1t
ShRS7I%{EFART RS, ADC_OFF, BOD_OFF, USB_OFF i&#ZXHAME
LowPower. powerStandby(period _t period,
adc_t adc=ADC_OFF,
usb_t usb=USB_OFF);
/SRR ITBERY SLEEP RS, period_t period /g SLEEP JRZSATIE A TR 8 HF0IREE, It

QRS2 iEFEAREEE, ADC OFF, USB OFF i&Z4HImE

21.15 IWDT

IWDT iti32E&F ILRCO 32KHz,

SLEEP_15MS = WDTO_15MS, //BT VEIERRS 15ms EaY
SLEEP_30MS = WDTO_30MS, //E VEIERSRE 30ms EHY
SLEEP_60MS = WDTO_60MS, //E VEIERS T 60ms EEHY
SLEEP_120MS = WDTO_120MS,  //&I JERT=E 120ms #&ht
SLEEP_250MS = WDTO _250MS,  //&I JiIERT=E 250ms &ht

SLEEP_500MS = WDTO 500MS,  //&I JAxERtEs 500ms &AT

SLEEP_ 1S = WDTO 15, //E THIERTES 1s #RT
SLEEP 2S = WDTO 25, //E TRIERTES 2s AT
SLEEP 4S = WDTO 4S, //BI THIERTES 4s AT
SLEEP 8S = WDTO 8S, //EI THIERTES 8s AT
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ZEHIERTE 1 ¢ FER MCU 45, MERITHENRSER
ISR(WDT vect)
MMBSEI PREIRE 4S | THRITSHIER, EAHANFRES, THRISHKIRELREET
RS, FTLARBEEFITARSSTER ISR FHUTAZHIE, —RERIUT IRINSANREHER
SR MEH TR E.
*/
#include "IWDT.h" /@ /RELEILIIH
int LEDpin = 13;
volatile int state =HIGH;
ISR(WDT vect)
{
state = Istate; //FHPHITRISBL/RE R
wdt reset(); //"Ex
}
void setup() {
pinMode( LEDpin, OUTPUT);
wdt_disableRST(); //ZFFI SR MCU Thge
wdt_enable(WDTO _4S);  //[Bsh&l I ErIRES 4s
wdt reset(); /"
}
void loop() {

digitalWrite( LEDpin, state );
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}

ZEEMRSATE 2 :  FJ timeout 5 25, AREFRREIRITEM, FRELXE)
2s, MEEMRHA. EFGXM Setup(FFpnT, BEBOITENSEIME 2s, &

4—IX RESET,

#include "IWDT.h" //#/RE AL

void setup() {
// put your setup code here, to run once:
Serial.begin(9600);
Serial.printIn("WDT timeout ,Reset MCU MG32F02U128.");
wdt_enableRST();  //fEBeEI PHUTERL MCU Ihge
wdt_enable(WDTO 2S); //[B=shEi 1, #ERHREN 2s.

wdt_reset(); //Watchdog timer reset (feeding dog)

void loop() {

// put your main code here, to run repeatedly:
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i BROEIEE X

21:42:24.823
21:42:26. 988
21:42:29. 180
21:42:31. 330
21:42:33.503

SZESrEATE 3 -

- @WDT timeout
- @WDT timeout

- @WDT timeout
— @WDT timeout

, Reset
, Reset
-> @WDT timeout ,

Reset

, Reset
, Reset

FFJ¥ timeout 73 25, EPEEFRIT TR, F2RES

HRA. EFILI—EFEF0.5s BK.

#include "IWDT.h"

void setup() {

/1 ITDNERILE S A

// put your setup code here, to run once:

pinMode(LED_BUILTIN, OUTPUT);

digitalWrite(LED_BUILTIN, LOW);

wdt_enableRST();
wdt_enable(WDTO _2S);

wdt_reset();

void loop() {

//MEREFF TR Rr Sz MCU Ihig
//FEENFFI 18 BBEHRE S 2s

/%8 (Bl OERRES)

//LED BUILTIN )9& LED, D13 iz

megawin
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digitalWrite(LED_BUILTIN, HIGH);

delay(500);

digitalWrite(LED_BUILTIN, LOW);

delay(500);

digitalWrite(LED_BUILTIN, HIGH);

delay(500);

digitalWrite(LED_BUILTIN, LOW);

delay(500);

wdt_reset(); //IRYTEE) 25, 2| WHERTES timeout 2s(SERRATIEHS ERE AT 2s)

ZRRS (EEENR) | BHRER

// put your main code here, to run repeatedly:
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21.16 TimerOne

FE=AEE PWM INEEFNFETERETIEE.

1 FFEMERSNRIRER PWM (ES

//1BE TimerOne F=4E—M=HIIMNBZER) PWM (55, PWM E541E)9 25KHz, PWM
FY// 5ZSEEM 30% 12HB 1%IRREZAEEE] 100%,; ERER] 30%ESEINGTE, BITIE
=B/ TEN k.

#include <TimerOne.h>

// This example creates a PWM signal with 25 kHz carrier.

//

const int fanPin = 43;

void setup(void)

{

Timer1.initialize(40); // 40 us = 25 kHz

Serial.begin(9600);

void loop(void)

{

// slowly increase the PWM fan speed

/]
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for (float dutyCycle = 30.0; dutyCycle < 100.0; dutyCycle++) {

Serial.print("PWM Fan, Duty Cycle = ");

Serial.printIn(dutyCycle);

Timer1.pwm(fanPin, (dutyCycle / 100) * 1023);

Serial.printin();

delay(500);

Wd  BOEIEE

16:29:05. 007 —» PWM Fan, Duty Cycle = 92.00
16:29:05. 507 —» PWM Fan, Duty Cycle = 93.00
16:29:06. 085 —> PWM Fan, Duty Cycle = 94.00
16:29:06. 570 —> PWM Fan, Duty Cycle = 95.00
16:29:07. 111 —» PWM Fan, Duty Cycle = 96. 00
16:29:07.643 —> PWM Fan, Duty Cycle = 97.00
16:29:08. 158 —» PWM Fan, Duty Cycle = 98.00
16:29:08. 710 —> Piﬂ-ﬁau, Duty Cycle = 99.00
16:29:09. 263 > PWM Fan, Duty Cycle = 30.00
16:29:09. 755 —» PWM Fan, Duty Cycle = 31.00
16:29:10. 278 —>» PWM Fan, Duty Cycle 32. 00
16:29:10. 826 —> PWM Fan, Duty Cycle = 33.00
16:29:11. 351 —> PWM Fan, Duty Cycle = 34.00
16:29:11. 894 —> PWM Fan, Duty Cycle 35. 00
16:29:12.411 —> PWM Fan, Duty Cycle = 36.00
16:29:12.948 —> PWM Fan, Duty Cycle = 37.00

~MFI—: i=A TimerOne ERTESHRT

//izF3 TimerOne TERTE&RMT, SEIL 0.5s (NKT, FFSERIFTEDINKTIRES,

//FEFEER volatile (BIFTE,

o

/[FEEPETTURE S .

TR EA N ERE R 2 EIRY

N

FiN— e o —}
TEHS,

FrEISZER T

132
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#include <TimerOne.h>

/1B EFBERS 2R FRURE LED [NXk, Wi 7 R SR ERZ A2 ENAIfER volatile 1

const int led = LED_BUILTIN; // the pin with a LED

void setup(void)
{
pinMode(led, OUTPUT);
Timer1.initialize(150000);
//Timer1.setPeriod(150000);
Timer1.attachinterrupt(blinkLED); // blinkLED to run every 0.15 seconds

Serial.begin(9600);

// The interrupt will blink the LED, and keep
// track of how many times it has blinked.
int ledState = LOW;

volatile unsigned long blinkCount = 0; // use volatile for shared variables
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void blinkLED(void)

if (ledState == LOW) {

ledState = HIGH;

blinkCount = blinkCount + 1; //increase when LED turns on
} else {

ledState = LOW;

}

digitalWrite(led, ledState);
}
// The main program will print the blink count
// to the Arduino Serial Monitor
void loop(void)
{
unsigned long blinkCopy; // holds a copy of the blinkCount
// to read a variable which the interrupt code writes, we
// must temporarily disable interrupts, to be sure it will
// not change while we are reading. To minimize the time
// with interrupts off, just quickly make a copy, and then
// use the copy while allowing the interrupt to keep working.

/157 blinkCount BUEIZ
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/[ B BRI E, Bl
/1CIRIERIEEFRrRT, LIBRERE

[/ ZBANERIASARHEE. T IR PETRFIRTE,

[IRBRESH, RREEFHFPETSRE TFNRRERRIE.

nolnterrupts(); // GBI EEFE Rl
blinkCopy = blinkCount;

interrupts(); //IBoheakR

Serial.print("blinkCount = ");
Serial.printin(blinkCopy);

delay(100);
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21.17 MsTimer2

MsTimer2:set(unsigned long ms, void (*f)());//i& & e/t R EThRYRTElEIRRFIE
FARYBTARSSFER.
//ms FRREERIENERKE, BUZ ms;
//void (*f) () = E A BT ARSS A2 - R 2L
MsTimer2::start();//fSa0ERT 2R T
MsTimer2::stop(); //{=LEERTS b, BERTRILARS start 75 A& H /S ahhitT
void(*f)(){} //ERSRR IR IR ER AR
.
// Rk =R (F0.5s XK 0.5s) EFiF3s (GiEHiHr3s) EE.
#include <MsTimer2.h>
const int led_pin = LED BUILTIN; // LED BUILTIN =13;
volatile int LED times = 0;
/IS RSN, ISRINTREL, FHEFRTRITENER
void flash() {
LED times++;
Serial.printIn(LED_times); //¥JENRRTfARNREL;
static boolean output = HIGH;
digitalWrite(led_pin, output);

output = loutput;
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void setup() {

pinMode(led_pin, OUTPUT);

MsTimer2:set(500, flash); // iREEHTE8EEA 500ms ftk—Xehlr, RERECS
flash

MsTimer2::start(); //ISohERTES

void loop() {

if (LED_times == 6) // Tk 6 X, EIEERIRRPUHT 3s, BEINERS=RPHT
{

MsTimer2:stop(); //&{=ERTES

delay(3000);

LED times = 0;

MsTimer2:start(); ///EahERTEE
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21.18 EEPROM

EEPROM.begin(Size); // BTSSR ERI AN, Size E04V/F/NF EEPROM SIZE
ENHIANG, ELANBRIA EEPROM SIZE=512, BRAltLAL Size Hi 1~512 (FEEUE;
B SEIEESIRE:

EEPROM.write(address,data) //EHSEMUEEIE, write 552 AFTH AEMER(L

EEPROM.read(address) /[ EBUEERIAYETE, read ) AR LAF T A BAEEY
EEPROM.commit(); //MEEIENETZX SRAM {R1FZ! flash 1, SCHUSER{RIF
SFHEIEESIRE:

SRESANSEENSIFH, WINF~EiEeE B AR E B EIREN (FE

SFUFMERIE), LB EERES:

EEPROM.put(address, data) //EIEENI SR, data FEEFMERIEUR
EEPROM.get(address, data) //EBGEENHAEEE, data HFAEEEEIRIEL
1=

Arduino ARM32 (U &RFEREENFHHSE:

#EsRE F1 | B S

#
void RRFREER, REIRENE
boolean 1 true,false
bool 1 true,false
char 1 -128~127 Arduino i char EBF/510, F
signed char | 1 -128~127 ftF signed char, char E#EFH
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F#E7F ASCIl F7F. ANSRABTFiEEL
&, ERIN(ER byte 581,
unsigned 0~255 unsigned char , byte #J uint8 t
char KBV
byte 0~255
uint8 t 0~255
short -32768~32767
uint16 t 0~65535
int -2147483648~2147483647
unsigned int 0 ~ 4,294,967,295
word 0 ~ 4,294,967,295
long -2147483648~2147483647
unsigned 0 ~ 4,294,967,295
unsigned long &E1F uint32_t 2
long
Fidl
uint32 t 0 ~ 4,294,967,295
float RE 6~7 \INSUEE
3.4028235E+38~3.4028235E+38
double RE 6~7 fNSUEE
3.4028235E+38~3.4028235E+38
~IER:

7hE 4 MARESREREERE, BROBIMETAA—F, PRBFLIEENSFHIES.

140
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friEseia, TEFJEDHSR,

® charHug -----—---—---- 1 =45
® int Hyg -------—---—-- 4=
o float BUEURE---------- FaR 4TS

o FffH (Wd=FEE) -- 250, —REFEF—MERINGT D 0. FrlASEhR

SREURE S 26.

/*
Single byte read and write : EEPROM.read(address); EEPROM.write(address,
byte)

Multi bytes read and write :

EEPROM.get(address,data); EEPROM.put(address,data)

EEPROM.commit(); Submit to save data from the temporary storage area to flash,
achieving power-off protection

Here, store char data(1 byte)& int data (4 bytes)& float data(4 bytes) &

string(char array) (25 bytes) data to EEPROM

*/

//Load Library Files

#include <EEPROM.h>
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//Define four different types of variabless

char charVal = "a’; // 1 byte of char data to be stored in
EEPROM

int intVar = 999999; // 4 bytes of int data to be stored in
EEPROM

float floatVar = 234.567; // 4 bytes of floating-point data to be

stored in EEPROM
char string[] = "Test EEPROM store string.”; // 25 bytes of string to be stored in

EEPROM ,include a stop byte 0.

//Define three addresses to store four variables
int charValAddr = 0;

int intVarAddr = 1;

int fVarAddr = 5;

int stringAddr = 9;

void setup() {
EEPROM.begin(512);

Serial.begin(9600);

//sizeof() is used to calculate the type length of the sizeof operator, in bytes

Serial.printIn(" ");
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Serial.printIn("char data : " + String(sizeof(charVal)) + " byte."); //1 byte
Serial.printIn("int data : " + String(sizeof(intVar)) + " bytes."); //4 bytes
Serial.printIn("float data : " + String(sizeof(floatVar)) + " bytes."); //4ytes
Serial.printIn("string data : " + String(sizeof(string)) + " bytes."); //26 bytes of

string to be stored in EEPROM,include a stop byte 0.

EEPROM.write(charValAddr, charVal); // Store charVal in EEPROM address 0

delay(10);

EEPROM.put(intVarAddr, intVar); // Store intVar in EEPROM address 1

delay(10);

EEPROM.put(fVarAddr, floatVar); // Store floatVar in EEPROM address 5

delay(10);

EEPROM.put(stringAddr, string); // Store string in EEPROM address 9

delay(10);

EEPROM.commit(); //Submit to save data from the temporary storage area to
flash,

Serial.printIn("Finished writing data!");

Serial.printIn("Start reading float data:");

charVal = EEPROM.read(charValAddr);
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EEPROM.get(intVarAddr, intVar);

EEPROM.get(fVarAddr, floatVar);

EEPROM.get(stringAddr, string);

Serial.printIn("charVal is " + String(charVal));

Serial.printIn("intVar is " + String(intVar));

Serial.printIn("floatVar is " + String(floatVar, 3)); // three decimal places
Serial.printIn("string is " + String(string));

Serial.printIn("End read.");

for (int addr = 0; addr < 512; addr++) {
int data = EEPROM.read(addr); //read one byte
Serial.print(data);
Serial.print(" ");
delay(2);

if (@ddr + 1) % 256 == 0) //

Serial.printIn("");

}

Serial.printIn("End read");
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void loop() {

// put your main code here, to run repeatedly:
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