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Hudng Dan St Dung Mach Diéu Khién Bong Co
MakerEdu 12C Dual DC Motor Driver

Phién ban tai liéu: 1.1.0
Ma san pham ap dung:

* MKE-M17: Mach MakerEdu [2C Dual DC Motor Driver L9110 (Silkscreen: )

* MKE-M18: Mach MakerEdu 12C Dual DC Motor Driver BD62130 (Silkscreen: )
Tuaong thich: Arduino (Uno, Mega, Nano), ESP32, ESP8266, BBC micro:bit (MakeCode Extension),
Raspberry Pi, STM32

1. Gii thiéu San pham

MakerEdu 12C Dual DC Motor Driver |a dong module diéu khién 2 déng co DC théng minh trong hé sinh
thai MakerEdu, dugc trang bi vi diéu khién 32-bit ARM Cortex-M0+ t&c d6 cao. Module dam nhan toan bé
viéc phat xung PWM phan cing, dao chiéu quay, hen gid tu ngat an toan va do dién ap ngudn, giao tiép
Vi vi diéu khién trung tdm (Master) chi qua 2 day chuan 12C.

MakerEdu I2C Dual DC Motor Driver

[Vi diéu khién Master] <—I2C (4 chan)—> [MCU Onboard]

[
|
|
|
I |
|
|
|
L

[Ngudn Pin / Vvin] > [Mach do &p Vin] | (PwM)
v

[DOng co DC Kénh A] < [Cau H Cong suat L9110/BD62130]

[DOng co DC Kénh B] <—— [Cau H Cong suat L9110/BD62130]

So sanh Thong s6 Ky thuat: MKE-M17 (L9110) vs. MKE-M18 (BD62130)
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Tiéu chi MKE-M17 (L9110) MKE-M18 (BD62130)
M3 sa .

a san pham MKE-M17 MKE-M18
(SKU)
Chir in trén
mach (Silk)
Dién &b Loai

lenaptoglt 33y .-s0vDC 3.3V - 5.0V DC
(VCQ)
bién ap Pong 6.0V - 9.0V DC (Khuyén dung 2S Li- 8.0V - 13.0V DC (Khuyén dung 3S LiPo /
co (Vin) ion / 6x Pin AA) Ac quy 12V)
Dong tai lién

R 08A 1T0A

tuc / Kénh
Dong dinh 15 A 2.5 A (Tich hgp bao vé qua dong OCP &
(Peak) / Kénh ' qua nhiét TSD)
Tan sé PWM

- 500 Hz — 2000 Hz 500 Hz — 20000 Hz
ho trg

Ung dung tiéu
biéu vang TT, déng cc N20

Xe robot mini 2WD/4WD, dong cg
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2. Giao dién & Sa d6 Chan Ngoai vi

| |
(L6 6c)| o [Céng BLE] 0 | (L6 6c)
| [V G TX RX] |
| [NGt nhan][Cau H Coéng] | [MA1] [MA2] (Pdng co A)
| (S1/swW1) [sudt L9110/BD|
| | [vin] [GND] (Ngudn Pong co)
| [Jumper] |
| (31) | [MB1] [MB2] (Pong co B)
(L6 6c)| o [Cong I2C] 0 | (L6 6c)
| [G V SDA SCL] |
| |
Chiic nang Cac Céng & Ngoai vi Trén Mach
1. Céng 12C MakerEdu (Chuan 4-Pin):
o : Chan Mass chung.
o : Nguén nudi mach Logic (3.3V hodc 5V tU Master).
° : Dudng truyén di liéu 12C (da tich hgp san tré kéo 10kQ).
o : Pudng xung clock 12C (d4 tich hgp san tré kéo 10kQ).
2. Cdng BLE / UART (Chuan 4-Pin):
o , GND, T, RX: Thiét ké chuan dé két n6i module MKE-M15 Bluetooth UART Module.

o Tinh ndng An toan Vugt trdi: Khi két néi diéu khién qua App Dabble trén smartphone, mach
lién tuc giam sat tin hiéu truyén thong. Néu xay ra hién tugng mat séng, ngoai vung phu
séng hoac ngat két néi BLE, MCU trén mach sé tu déng kich hoat co ché ngat xung PWM,
dirng khan cap toan bd déng co dé chéng xe chay mat kiém soat.

3. Terminal Péng cc (Terminal Bat vit Xanh):

o , : Cong ra Motor A (kém 2 LED béo chiéu quay MA1, ).
o , : Cong ra Motor B (kém 2 LED bao chiéu quay , ).

4. Terminal Nguén Cap Pdng co:

o : Cuc duang nguon nudi dong ¢ (+6V dén +9V cho MKE-M17, +8V dén +13V cho MKE-
M18). C6 diode SS34 chéng cam ngugc cuc.
o : Cuc @m ngudn déng ca.

5. Jumper / Céng tac Chon Nguén (71):

o : Kich hoat IC ha ap LDO 5V trén mach Idy nguén tu dé ha xuéng 5V nudi MCU
va khai logic.
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(A Luu y: Chi nén dé ON khi mach hoat déng déc ldp hodc khéng két néi chdn VCC tir mach
12C Master dé tranh xung dét nguén,).

o (Méc dinh): Ngat IC ha ap LDO 5V. Lic nay toan b phan diéu khién sé 1dy nguén
tlr cong 12C (chan VCC cua Master) hodc cong UART.
(A Luu y: Khi céng UART dang gan module MKE-M15 Bluetooth, module ndy ciing tiéu thu
ngudn, do dé phdn diéu khién bat buéc phai ldy ngudn tu céng 12C cta Master).

6. Nut nhan Onboard Pa nang (571 / ):

© Nhan nha 1 [an: Chay chu trinh tu kiém tra déng cc (Motor A quay t&i/lui, Motor B quay

tGi/lui).

© Nhan giir 4 giay: Khoi phuc cai dat géc va dua dia chi 12C vé mac dinh (Luu y: Mach
hién tai chua c6 den LED bdo hiéu cho thao tdc nay, sau 4 gidy dia chi sé tu dong dugc khéi
phuc vé ).

3. So d6 Bau NGi Phan Cing
K&t ndi v8i Arduino Uno (Chuan J1 = OFF)

Chan Arduino Chan Mach MakerEdu Motor

. Chirc nang
Uno Driver

Cép nguodn Logic cho mach

Mass chung

Tin hiéu Data 12C

Xung Clock 12C

Cuc (+) Pin/Ac Nguon déng co (+6V..9V cho M17, +8V..13V

(Terminal Bat vit)

quy cho M18)

Cuc () Pin/Ac (Terminal Bét vit) Mass ngudn dong cd
quy

Péng ca DC 1 / Kénh Motor A

Péng ca DC2 / Kénh Motor B
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4. Hudng Dan Cai Bat Thu Vién Arduino

Ban c6 thé cai dat va sir dung thu vién theo mot trong hai cach:

Cach 1: Cai dat thong qua Thu vién Hé sinh thai (Khuyén dung)
1. M3 Arduino IDE, vao Tools > Manage Libraries... (hoac nhan ).
2. Tim kiém tU khoéa va nhan Install.

3. Khi Arduino IDE hdi c6 muén cai dat cac thu vién phu thudc khong, chon “Install All" (IDE sé tu
dong tai ludn thu vién ).
4. P& md cac vi du mau chuan, vao menu
© File > Examples > MKE_ONE > Module > MKE_M17_l12C_Motor_L9110 (cho mach MKE-
M17)

© File > Examples > MKE_ONE > Module > MKE_M18_I2C_Motor_BD62130 (cho mach MKE-
M18)

Cach 2: Cai dat Thu vién Driver Boc lap

1. M& Arduino IDE, vao Tools > Manage Libraries....
2. Tim kiém tu khoa va nhan Install.

5. Cau tric Chuong trinh & Bang Ham API

Chuaong trinh Cg ban

MKE_M17_ MotorDriver motorDriver;

void setup() {
Serial.begin( )
Wire.begin();
motorDriver.begin();

}

void loop() {
motorDriver.motorA CW( );

delay( )
motorDriver.stopAll();
delay( )s

Bang Tra ctfu Toan bé Ham API C++
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Chirc nang

Cau hinh dia chi 12C va déi
tugng Wire (Luu y: Goi
trudc trong
)

Motor A quay thuan.
la chay lién
tuc, la hen gid tu ding

Motor A quay ngugc

Dung Motor A ngay lap tuc

Motor B quay thuan

Motor B quay ngugc

Dung Motor B ngay lap tuc

Dung déng thai ca 2 kénh
Motor

DPoc dién ap nguon Vin (don

vi: mV, vi du = 8.4V)

Dai dia chi 12C mdi, luu vao
EEPROM trén mach

Poc dia chi 12C hién tai trong
EEPROM

Doc ma dinh danh module
(trad vé 2)

Poc phién ban build firmware
(vidu )

Cai dat tan s6 PWM (Khuyén
dung 500-2000 Hz)

6/14

Xuat truc ti€p xung PWM tho
ra ting chan cau H



UserManual_I2C_MotorDriver_VI.md 2026-08-06

6. Cac Vi du Ung dung Thyc Té

Vi du 1: Tang gidm Toc d6 va Bao chiéu Ca ban

#include <Wire.h>
#include <MKE_I2C MotorDriver.h>

MKE_I2C_MotorDriver motorDriver;

void setup() {
Serial.begin(9600);
Wire.begin();
motorDriver.begin();

}

void loop() {

// Tang toc dan Motor A

for (int spd = 0; spd <= 255; spd += 25) {
motorDriver.motorA CW(spd);
delay(100);

}

delay(1000);

motorDriver.stopMotorA();

delay(500);

// Pao chiéu Motor A
motorDriver.motorA CCW(200);
delay(1500);
motorDriver.stopAll();
delay(2000);

Vi du 2: Hen GiG Tu Dung & An Toan Watchdog trong Vong Lap PID

7114
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#include <Wire.h>
#include <MKE_I2C MotorDriver.h>

MKE_I2C MotorDriver motorDriver;

void setup() {
Serial.begin(9600);
Wire.begin();
motorDriver.begin();

}

void loop() {
// 1. Chay tu hanh: Quay thuan trong 2.5 giay réi tu dung
motorDriver.motorA CW(180, 2500); // Toc dé 180, tu dirng sau 2500ms
motorDriver.motorB_CW(180, 2500);

// Vi diéu khién Master ranh tay doc cam bién ma khéng bi block
delay(4000);

// 2. Vong 1lap PID c6é Watchdog: Giri 1lénh méi 1@@ms v4i timeout 200ms.
// Néu Arduino bi treo hoac dut day I2C, sau 200ms dong co tu dirng an toan!
for (int 1 = 0; i < 50; i++) {

int speedA = 200;

int speedB = 190;

motorDriver.motorA CW(speedA, 200);

motorDriver.motorB_CW(speedB, 200);

delay(100);
}
motorDriver.stopAll();
delay(3000);

Vi du 3: Giam sat Nguén bién & Canh béo Pin Yéu
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#include <Wire.h>
#include <MKE_I2C MotorDriver.h>

MKE_I2C MotorDriver motorDriver;

void setup() {
Serial.begin(9600);
Wire.begin();
motorDriver.begin();

}

void loop() {
uint32_t vin_mV = motorDriver.getVin();
float vin V = vin_mV / 1000.0;

Serial.print(F("Dien ap Pin: "));
Serial.print(vin_V, 2);
Serial.println(F(" V"));

// Bdo vé pin 2S Li-ion (ngat tai khi dudi 6.6V dé chéng hdéng cell)
if (vin_mV > 9 && vin mV < 6600) {
Serial.println(F(">>> CANH BAO: Pin yeu! Dung dong co de bao ve Pin.
<<<"));
motorDriver.stopAll();
while (true) { delay(1000); } // Dung chuong trinh

}

delay(1000);
}
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Vi du 4: Ghép NG&i Nhiéu Mach Motor Trén Cung Bus 12C

#include <Wire.h>
#include <MKE_I2C_MotorDriver.h>

MKE_M17_MotorDriver banhTruoc; // Mach 1 & dia chi ox40
MKE_M17_MotorDriver banhSau; // Mach 2 & dia chi ex41

void setup() {
Wire.begin();
banhTruoc.begin(0x40);
banhSau.begin(0x41);

// Piéu khién xe 4 banh tién tdi
banhTruoc.motorA_CW(260);
banhTruoc.motorB CW(200);

banhSau.motorA CW(200);
banhSau.motorB_CW(200);

void loop() {}

Vi du 5: Diéu Khién Xe Robot Mecanum Da Huéng (4WD / 2 Drivers)
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#include <Wire.h>
#include <MKE_I2C MotorDriver.h>

MKE_I2C_MotorDriver driverTruoc; // Pia chi 0x40 (FL: Motor A, FR: Motor B)
MKE_I2C_MotorDriver driverSau; // Pia chi @x41 (RL: Motor A, RR: Motor B)

// Ham dat t6c do 4 banh (-255 dén 255)
void set4Banh(int f1, int fr, int rl, int rr) {
(f1 >= 0) ? driverTruoc.motorA CW(fl) : driverTruoc.motorA CCW(-f1);

(fr >= 0) ? driverTruoc.motorB_CW(fr) : driverTruoc.motorB_CCW(-fr);
(rl >= 0) ? driverSau.motorA_CW(rl) : driverSau.motorA_CCW(-rl);
(rr >= 0) ? driverSau.motorB_CW(rr) : driverSau.motorB_CCW(-rr);

void setup() {
Wire.begin();
driverTruoc.begin(0x40);
driverSau.begin(0x41);

}

void loop() {
// 1. Tién thang (2s)
set4Banh(200, 200, 200, 200); delay(2000);
// 2. Dat ngang sang trai (2s)
set4Banh(-200, 200, 200, -200); delay(2000);
// 3. Dat ngang sang phai (2s)
set4Banh(200, -200, -200, 200); delay(2000);
// 4. Xoay tron tai chdé sang trai (1.5s)
set4Banh(-180, 180, -180, 180); delay(1500);
// 5. Dung xe (2s)
set4Banh(9, 9, 9, 0); delay(2000);
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7. Hudng Dan Lap Trinh V&i BBC micro:bit (MakeCode Extension)

Mach MakerEdu 12C Dual DC Motor Driver ho trg hoan hao cho nén tang BBC micro:bit thong qua
Extension do hoa truc quan trén Microsoft MakeCode.

1. Cai dat Extension vao MakeCode

1. M@ trinh duyét truy cap: https://makecode.microbit.org
2. Tao du an md&i (New Project).
3. Vao Settings (Banh rang) > Extensions.
4. Dan dudng link Extension:
va

nhan Enter dé€ nap.
2. C4c Bai Hoc Huéng Dan Tuong Tac Truc Tuyén (Interactive Tutorials)

Ngugi hoc va gido vién c6 thé nhap truc tiép vao cac lién két bén dudi dé MakeCode tu déng ma ché dé
hoc tap tung budc (kém ggi y khéi I1énh va tu nap Extension):

e . Bai 1: Piéu khién déng cc co ban & Hen gid tu ngat:
(% M8 Tutorial 1 trén MakeCode
e [ Bai 2: Poc dién ap Pin Vin & Canh bao pin yéu:
(% M@ Tutorial 2 trén MakeCode
* £ Bai 3: Lap trinh Xe Robot 2 Banh Vi Sai (2WD Robot):
(% M3 Tutorial 3 trén MakeCode
U Bai 4: Lap trinh Xe Robot Mecanum 8 Huéng (4WD / 2 Drivers):
(3 M3 Tutorial 4 trén MakeCode

8. Giao thirc Truyén nhan 12C Chuan (Raw Protocol)

Danh cho lap trinh vién st dung trén cac nén tang khac nhu ESP-IDF (C), Raspberry Pi (Python )
STM32 HAL:

1. Binh dang Go6i Ghi (Master — Slave)

Do dai cé dinh: 6 bytes
® Cau triac:

Thir tu byte: Big-Endian (Byte trong sé cao truyén truge).
* Quy tac Payload:

© Lénh co ban: (0-255).

© Lénh cé hen gid:

2. Trinh tu Doc D@ liéu (Master 2 Slave)

1. GUi goi Write 6 byte vdi can doc (payload = 0).
2. Tao d0 tré t6i thiéu 200 ps ( ) dé Slave MCU chuan bj dif liéu.
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3. GUi lénh 12C Read doc 4 bytes ( ).
4. Ghép 4 bytes nhan dugc thanh sé nguyén 32-bit Big-Endian.

3. Bang M3 Lénh 12C

ModelD (Thap

Tén lénh Loai  Pinh dang Payload Y nghi
phan) én lén oai inh dang Payloa nghia
M A thua
106 Write otor A quay thuan
(0-255)
107 Write Motor A quay ngudc
110 Write Dung ngay Motor A
108 Write Motor B quay thuan
109 Write Motor B quay ngugc
111 Write Dung ngay Motor B
112 Read Tr3 vé: (mV) DPoc dién ap nguodn Vin
) Dat tan sé PWM (500-
104 Write
2000Hz)
1 Write (1-126) Doi dia chi 12C cua
mach
10 Read  Tra vé: address Doc dia chi luu trong
EEPROM
2 Read  Tra vé: 3) Poc ma nhan dién
Module
4 Read  Travé: Doc phién ban ngay

build FW
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9. biéu Khién Gamepad Qua Ung Dung Dabble v&i Module MKE-M15

Mach tich hgp san bé giai ma giao thic cia ing dung Dabble (STEMpedia) diéu khién qua Bluetooth:

1. K&t néi Phan cirng: Cam module MKE-M15 Bluetooth UART Module vao Céng BLE (
) trén mach driver.

2. Két néi Ung dung: M& (ing dung Dabble trén smartphone va két néi Bluetooth véi module MKE-
M15.

3. M@ Giao dién Gamepad (h trg ca Digital Mode va Joystick Mode):

o QO Naut START (Kich hoat diéu khién): Sau khi m& Gamepad, nhan nut dé mach

driver nhan biét bat dau két néi ("Connect") va cho phép nhéan Iénh diéu khién dong ca.

O Nat SELECT (Tam ngat diéu khién): Nhan nut dé tam khoa/ngat l1énh diéu khién,

gilp xe diing yén an toan khi tam nghi ma khong can ngat két ngi Bluetooth.

O Nuat VUONG (Square): Phanh/dliing ngay lap tdc ca 2 kénh dong co.

NGt LEN / Gat Joystick Lén: Ca 2 dong ca chay Tién (Forward).

Nuat XUONG / Gat Joystick Xudng: Ca 2 dong cc chay Lui (Backward).

NGt TRAI (Left): Xoay trai vi sai (Motor A IUi, Motor B tién).

Nuat PHAI (Right): Xoay phai vi sai (Motor A tién, Motor B lui).

& Diéu khién Joystick: Ty dong diéu chinh goc lai va téc dé mugt ma ti 1é theo toa dé truc

X/Y (-7.0 ~ +7.0).

4. Q) Co ché Bao vé Mat séng (Failsafe): Néu dién thoai bi mat két néi Bluetooth, ngoai viing phu
soéng hoac thoat ing dung Dabble, mach sé ty ddng ngat xung PWM va dung toan b déng co ngay
lap tic, ddm bao an toan tuyét doi.

[ 1 1

[e]

0O O O O o o

10. Luu Y Quan Trong & XU Ly Sy C6

['IMPORTANT] Khgi tao trong Sketch: Thu vién khong tu y
goi bén trong. Nguai dung luén khéi tao trong ham . Diéu
nay gilp ban linh hoat d&i chan 12C (nhu trén ESP32: ) hodc tang téc do
giao tiép ( ).

['WARNING] Cau hinh Nguén J1 & Dién ap Vin:

® Ludn dé khi st dung chung véi vi diéu khién Master (Arduino/ESP32) va module
MKE-M15.

¢ MKE-M17 (L9110): Dién ap Vin dinh muc 6V - 9V DC.

¢ MKE-M18 (BD62130): Dién ap Vin dinh muc 8V - 13V DC.

® Khéng lam ngan mach 2 coc ra déng co.

['TIP] Khéi phuc Cai dat Géc Nhanh: Néu quén dia chi 12C da déi, chi cdn nhan giir nat nhan
onboard (-1/51/1) trong 4 gidy. Mach sé tu dong x6a boé nhé EEPROM va khoi phuc vé dia chi mac
dinh (Luu y: Hién tai phan cung chua cé den LED bao hiéu cho thao tdc nay).
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