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Loi twa

Day la tai liéu tom lwgc cac ndi
dung quan trong trong hwéng dan
str dung cua mach VIA B — Banh Mi
dé xay dwng robot MakerBot diéu
khién qua Bluetooth.

Tai liéu day da va dwoc cap nhat
lién tuc vé toan bd dy an VIA duoc
lweu trir tai dia chi:
https://via.makerviet.org/vi/docs/
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Tai liéu hwdng dan nay cé chira
théng tin an toan, hwéng dan st
dung va cac khuyén nghi.

M6t sé &nh ho&c hinh minh hoa
trong tai liéu nay cho biét chi tiét
hoac phu tung di kém va chung cé
thé khac so v&i sé&n pham thuec té.
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Tong quan vé b kit robot MakerBot

- Khung xe nhém va canh tay robot kim loai
-4 déng co DC 12V (cho banh xe)
- 4 dong co servo cho canh tay robot

- Bo mach diéu khién: bé mach VIA B - Banh mi
l. Quy tac an toan khi str dung pin LiPo 3S

- Pin LiPo 3S dwogc cung cap trong bo kit MakerBot 1a loai pin c6 dong
x& cao, cdng suat Ién, can dwoc bdo quan va st dung dung cach.

- Khéng duoc dé hai cwe clia pin cham vao nhau, c6 thé dan t&i chay
nd. Khi cdm pin phai tuan theo biéu twong dwong (+) va am (-) duoc
danh dau trén pin va trén mach.

- Khong duwgc thao r&i, ném hoac gay tac déng manh véi pin.

- Trong qua trinh chay robot can thuwéng xuyén kiém tra dién ap cla pin.
Khi dién ap pin xubng dwéi 11.5V (déi v&i pin LiPo 3S), ngwng str
dung va mang pin di sac. (TUYET BDOI KHONG CHO TO! LUC BDONG
CO CHAY YEU, NGUNG CHAY MOI SAC PIN)

- Khi sac pin can chu y dé pin & noi kho rdo, thoang mat, khéng dé gan
cac vat dé chay. Trong qua trinh sac can chu y cac dau hiéu bat thuwong
cta pin va bd sac nhu néng chay, phéng rép.

- Khi thdy cell pin bi phéng hodc c¢6 d4u hiéu rach cell pin can ngwng st
dung ngay.
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- Thai bé pin dung cach, bao gdbm xa pin va vé hiéu héa hoadc glri cac
trung tam x& ly chuyén nghiép.

Il. Quy tac an toan khi st¢r dung mach VIA B -
Banh Mi

- Nén st dung day cap microUSB c6 chét lwgng tét

- Khéng nén cdm mach VIA B qua bd chia USB (USB HUB).

- Néu cé thé, nén cdm mach VIA B vao céng USB 3.0 dé dam bao
ngudn cung cap nang lwong cho mach VIA B.
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. TUYET DOI KHONG CAM CHAN SACPIN
VA CAC NGUON BIEN TRUC TIEP KHAC VAO DAY

- Khéng cdm ngwoc chiéu nguén dién cho mach céng suét VIA B.

- Khéng cdm nguén dién trwc tiép vao chan 10 cia mach VIA B, hay
bat c» connector nao khéng phuc vu cho viéc cp nguédn.

- Khéng cam cac thiét bj chwa ré twong thich chan vao mach VIA B.

- Tuyét déi khéng cam pin vao header 12C (connector 4 chan) hodc
header SPI (connector 6 chan) trén mach céng suét.

- Khéng d&t mach truc tiép 1én bé mat kim loai c6 tinh chat dan dién
trong lic mach dwoc cam dién. Viéc dat mach truc tiép 1én bé mat kim
loai c6 tinh chat dan dién trong luc mach van dwoc cam dién sé dan dén
viéc chap cac chan tin hiéu va chan ngudén, dan dén hdng hoan toan
mach.
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Théng tin vé cac sw cb sé xay ra néu vi pham nhirng lwu y trén:
2.1. Cam cbng sac pin 4 chan vao header 12C

- Mtrc d6 nghiém trong: Cwc ky nghiém trong

- Th&i gian stra chiva: 2-4 tuan

- Nguyén nhan : cdm chan sac pin vao chan header 12C cGia mach
makerbot

Header mau trang ( 1 header trén mach diéu khién, 1 header trén mach
céng suat) dwoc thiét ké dé cdm cam bién, va céc thiét bj diéu khién qua
giao thire 12C. Khi cdm chan sac pin vao cbng nay, dién ap tir pin sé doi
nguwoc khéng chi vao cac linh kién sir dung giao thirc 12C ma con & cac
bi chay trén lwdi 3.3V.

=> Héng gan nhw toan céac thiét bj active, IC trén cad 2 mach céng suét
va mach diéu khién

- Cach nhan biét;

+ Mach khéng hoat déng, cam may tinh khéng nhan
+ Mach diéu khién khéng sang dén

+ Puong 3.3V bj chap xudng GND

- Phwong phap sira chira: thay thé nhirng linh kién sau:
Trén mach diéu khién:

+ ESP32-WROVER-E 16Mb

+ CP2102

+ DS1307

+ MPUG050

+ AP2102 (c6 thé khéng can thay)

Trén mach céng suat: PCA9685

2.2. Cam pin vao cbng déng co

- Mtrc 6 nghiém trong: Nghiém trong

- Thoi gian stra chira: 1-2
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- Nguyén nhan : Cam pin vao cdng déng co 1am chay IC cau H

Viéc cdm pin vao chan diéu khién dong co, khién dong 12V tir pin chay
nguwoc vao cau H, danh thing Fet bén trong cau H, dan t&i chay IC cau
H

- Cach nhan biét: IC ciu H bj chay, nd, kénh déng co dé khéng hoat
dong

- Phuwong phap sira chira: Thay thé nhirng linh kién sau:
Trén mach céng suét: IC cau H TA6586
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lll. V& mach VIA B — Banh Mi

Mach VIA B bao gém 2 thanh phan: Khéi mach tin hiéu va khéi mach
cong suét.

3.1. Mach tin hiéu

{ Rasberry Pi J
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- C6 kha nang két ndi truyén dir liéu qua WIFI, BLE

- Nhé gon, c6 header twong thich véi Raspberry Pl
- Twong thich ngwgc véi Arduino UNO shield

- Ngoai ra, 1 cdng UART, 1 cbng 12C mé rong
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3.2. Mach cbdng suét

Kénh tin higu: 7 ‘ 6 ‘5 ‘ 4 ‘ 3 ‘ 2

{Thu tw cac chan cam tirng congJ 6 céng c&dm

GND | 5V | Signal

‘ DPéng co 2

{ béngco 3 l
PCA9685 Kénh 10,11 P

CA9685 Kénh 12,13

{ Poéng co 1

Péng co 4
PCA9685 Kénh 8,9

PCAQ685 Kénh 14,15

Header 12C
SCL
SDA

5V
GND

Cac chan |10
HEADER SPI

Céng cép
ngudn

- 4 d4u ra déng co DC 5v , 6 dau ra ddong co’ Servo 5-7V
-1 ¢dng 12C, 1 cdng SPI

- Header m& rong 6 chan GPIO
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IV. Két n6i mach VIA B — Banh Mi vé&i may tinh

Khi két ndi v&i may tinh, may tinh sé tw ddng tién hanh cai dat driver cho
mach VIA B, sau khi cai dat driver xong trén may tinh sé& xuét hién thiét
bi Silicon Labs CP210x USB to UART Bridge.

DPéi véi Windows
Sau khi cai dat driver, mach VIA B s& dwoc gan véi 1 céng COM trén

may, dién bén canh tén thiét bi. Vi du: Silicon Labs CP210x USB to
UART Bridge (COM 3)

Dé kiém tra lai : Device Manager > Port (COM&LPT)

Chu y ghi nhé tén cdng COM nay cho muc ¢

Déi v&i Linux

C6 thé kiém tra bang 1&nh Isusb va I&énh Is /dev/ttyUSB hodc

Is /dev/ttyACM™*

Do6i véi MacOS

Cai dat driver:
https://www.silabs.com/developers/usb-to-uart-bridge-vcp-drivers
Sau khi cai driver

- Vao “System Preferences” -> “Security & Privacy”

- O gbc duwdi cra sb sé& co6 chir “System software from developer
“SiLabs” was blocked from loading.”

- An nut “Allow.”
- Khéi déng lai Mac

Sau khi hoan thanh Mac sé& nhan céng COM véi tén:
“/dev/cu.SLAB_USBtoUART *

V. Cai dat VIA B — Banh Mi véi Arduino

Arduino [a mét nén tdng ma nguén mé duwoc st dung dé xay dwng cac
dv an dién t&r. Arduino bang mach Arduino va Arduino IDE.
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Arduino IDE (Arduino Integrated Development Environment) Ia mét trinh
soan thao va bién dich chwong trinh d& nap cho mach Arduino.

Huwéng dan cai dat ESP32 Arduino:
- M& Arduino IDE > File > Preferences

- Chén thém dwong link bén dwéi tai phan Additional Board Manager
URLSs: https://dl.espressif.com/dl/package esp32_index.json

- Chon Tool > Board > Boards Manager

- Tim kiém v&i tr khoa “esp32”, trong danh sach két qua chon “ESP32
by Espressif Systems” va nhan Install\

VL. Lap trinh VIA B — Banh Mi vé&i Arduino

Khi chay phan mém Arduino va thwc hién cac buéc sau:

- M& File > Examples > Basics > Blink

- Tai muc Tools chon Board > ESP32 Dev Module; Port > COM (la cbéng
COM may tinh nhan khi cdm mach tai muc a).

- Verify va nap code (diu tick va mii tén goc trén bén trai giao dién
Arduino IDE):

#define LED BUILTTIN = 13

void setup() {
pinMode(LED BUILTIN, OUTPUT);

}
void loop() {

digitalWrite(LED_BUILTIN, HIGH);

delay(1000);
digitalWrite(LED BUILTIN, LOW);

delay(1000);
}
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VII. Piéu khién dong co véi mach VIA B
Mach VIA — B str dung thw vién Adafruit PCA9685:

Link tai thw vién:
https://github.com/adafruit/Adafruit-PWM-Servo-Driver-Library

Vi du mau diéu khién:

Servo File->Examples->Adafruit-PWM-Servo-Driver-Library>servo
Vi du PWM:

File->Examples->Adafruit-PWM-Servo-Driver-Library->PWMtest

Tai liéu tham khao PWM: http://arduino.vn/reference/xung-pwm

Khai bao thw vién

#include <Wire.h>

#include <Adafruit_PWMServoDriver.h>

Khai bao bién cua I&p

Adafruit_PWMServoDriver pwm = Adafruit_PWMServoDriver();

Adafruit_PWMServoDriver pca9685 = Adafruit_PWMServoDriver(0x49);

Khéi tao trong ham setup

pwm.begin();
pwm.setOscillatorFrequency(27000000);
pwm.setPWMFreq(50);

Wire.setClock(400000);

Ham bam xung PWM
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pwm.setPWM(kénh PWM,giad tri bat, gia tri tat);

//kénh PWM, kénh dau ra cé thé xem hinh & dau slide va dién vao sb
kénh muén diéu khién

//gia tri bat, tat chay ti 0-4095 (2°12)

//gia tri bat quyét dinh téc dd cla déng co, gia tri tat = 4095 - gia
tri bat trong 1 chu ki xung

Diéu khién déng co’ Servo

pwm.writeMicroseconds(kénh PWM, microsec);
//Microsec, th&i gian xung & mlc cao trong 1 chu ki( trang thai
bat)

Diéu khién déng co DC

pwm.setPWM(chan2, @, value);

pwm.setPWM(chanl, @, 0);

//VIA B S& dung 2 kénh cla PCA9685 , dé diéu khién ddng co qua 1
chan luén & trang thai tat

Vi du: diéu khién dong co sb 1 téc do6 quay 50%, chiéu quay thuan
pwm.setPWM(8, 0, 2048);

pwm.setPWM(9, 4096, 0);

//diéu khién kénh 8 va 9 cla dong co 1, tbc dd 50% = 4096/2

Vi du: diéu khién dong co sb 1 tbc d6 quay 75%, chiéu quay nghich

pwm.setPWM(8, ©, 2048);
pwm.setPWM(9, 4096, 0);
//diéu khién kénh 8 va 9 cla dong co 1, tbc dd 50% = 4096/2
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VIIl. Xay dwng robot diéu khién qua Bluetooth
v&i mach VIA B — Banh Mi

Cai dat phan mém diéu khien Bluetooth trén dién thoai

Link tai tiv GitHub:
https://github.com/bhuuan/maker-bot-2023/tree/main/app

So db tin hiéu gt di cla céc phim trén app diéu khién

1.

AAADA
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Ngoai trir 2 phim tron & goc bén phai, cac phim con
lai sé gwri tin hiéu "e" khi nha phim

Sample Code

#include <BluetoothSerial.h>
BluetoothSerial btSerial;
#define BT_NAME "ESP32BT-SCT"

int bluetooth_signal = 0;

//ham diéu khién robot
void bluetoothControl(){
if (btSerial.available() > @) {
bluetooth_signal = btSerial.read();

}
switch (bluetooth_signal){

case 'a':{

goForward (4069, 4069);
break;
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}

case 'b':{
goBackward (4069, 4069);
break;

¥

case 'c':{
turnLeft();
break;

}

case 'd':{
turnRight();
break;

}

case 'e':{
stopCar();
break;

}

}
}

Tham khao sample code day du tai day:

https://github.com/bhuuan/maker-bot-2023/tree/main/makerbot_2023 in
0
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