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Tai liéu huéng dan st dung MKE 12C RFID (RC522)

1. Gidi thiéu chung

MKE_I2C_RFID Ia thu vién hé trg giao ti€p vSi module RFID RC522 théng qua chuén 12C, dudgc phat trién
danh riéng cho hé sinh thai MakerEdu. Viéc st dung chuan 12C thay vi SPI gip tiét kiém t6i da s6 lugng
chan GPIO cua vi diéu khién, cho phép két néi nhiéu module khac nhau trén cing mét dudng truyén.
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2. Cai dat thu vién

QUAN TRONG: D€ dam bao tinh tuong thich va tu déng quan ly cac dependencies, vui long cai dat géi thu
vién t6ng hop MKE_ONE.

1. M& phan mém Arduino IDE.

2. Diéu hudng téi Sketch -> Include Library -> Manage Libraries...
3. Trong 6 tim kiém, nhap

4. Tim dén thu vién MKE_ONE va nhan Install.

Sau khi cai dat xong, thu vién sé ty dong c6 san cling véi cac thu vién khac trong hé sinh
thai MakerEdu.

3. Bau ndi phan ciing

Chan Module RFID  Chan Arduino / ESP32  Chirc nang

GND GND N&i dat (Ground)
VCC 5V /3.3V Nguon cap

SDA SDA (A4 trén Uno) Data 12C

SCL SCL (A5 trén Uno) Clock 12C

(Luu y: Ban c6 thé cam qua cdc header tuong uing trén mach md réng cua MakerEdu nhu hinh minh hoa dudi
day)
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4. APl Ca ban (Basic APIs)

Dudi day la mét s6 ham thong dung nhat cua I6p dé ban doc va ghi thé:

. : Khéi tao module véi dia chi I2C. Trd vé néu thanh
cong.

o : Kiém tra xem cé thé tir nao dang nam trong vung quét hay khéng.

. :Doc 4 byte ma UID cd ban cua thé.

o : Cho thé vao trang thai nghi (Rat quan trong: gitp tranh viéc doc lién tuc gay
nghén bus 12C).

° /

: Xac thuc Key A (thudng la mang 6 byte ) dé 18y quyén doc/ghi vao Block.

. : Doc 16 bytes dif liéu tu Block (tra
vé 0 néu thanh cong).

J : Ghi 16 bytes d{ liéu vao
Block.

5. APl Quan tri (Advanced APIs)

Danh riéng cho 16p . Cac lénh nay sé ghi thang vao bd nhé EEPROM cua vi diéu
khién trén mach.

A\ LUU Y QUAN TRONG: Chi két néi 1 module duy nhét trén bus 12C khi st dung cac Iénh nay dé
tranh viéc thay d6i nham cai dat cla cac thiét bi khac.

J : M& khéa quyén Quan trij vién dé
ghi thong s6 hé théng.
. : Dai dia chi 12C phan cling (Yéu cau goi
trudc do).
. : Khoi phuc cai dat g6c ctia module (Bua dia chi 12C vé mac dinh la ).
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6. C4c ma mau (Examples) & Kién thirc nhan dugc

Thu vién di kém véi mét hé théng cac vi du tir cg ban dén néng cao. Qua qua trinh thuc hanh, ban sé nam
bat dugc cac kién thic sau:

1. 01_Read_UID: Hudng dan phat hién thé va doc ma dinh danh UID.
© Kién thuic: Hiéu cach thé tir hoat déng, cach doc ma UID dé phan biét cac thé.
2. 02_Dumplnfo: Doc va hién thj toan bd théng tin néi dung cac Sector/Block trén thé.
O Kién thuc: Nam dugc cau tric bo nhd thé MIFARE toan dién, ca ché xac thuc bao mat bang
Key A/B.
3. 03_Read_Write_Personal_Data: Doc va ghi dit liéu ca nhan vao mét Block cu thé.
o Kién thuc: Biét cach ghi di liéu Ung dung (vi du: tén nhan vién) vao thé an toan.
4. 04_Digital_Wallet: Vi du nang cao mé6 phdng mét vi dién tu.
© Kién thuc: Cach thao tac toan hoc tryc tiép trén Block (Nap tién, tri tién thé xe, luu trit gia tri).
5. 05_Change_I2C_Address: Déi dia chi I2C bang phan mém.
© Kién thuc: Hiéu ca ché phan quyén (Admin Mode) va thao tac ghi dé cdu hinh phan cing.
6. 06_Reset_Factory: Khoi phuc cai dat goc.
© Kién thuc: Cach trigger Iénh reset hé théng cho module Slave tu xa.
7. 07_12C_Multiple_Device: Giao ti€p v3i nhiéu module RFID cling ltic dé doc UID.
o Kién thuc: Khai thac sitc manh cta bus 12C, cach diéu khién doc l1ap nhiéu thiét bi khong bi
xung dot.
8. 08_Compare_UID: Doc va so sanh UID thé vé&i UID cho truéc dé cdp quyén truy cap.
0 Kién thuc: Logic cd ban nhat ciia moi hé théng ki€ém soat clra tl, thé xe, may quet thé nhan
vién.

7. Danh cho Developer (Lap trinh 12C cap thap)

Néu ban 13p trinh trén cac nén tang khac (MicroPython, ESP-IDF, Raspberry Pi) ma khdng cé san thu vién,
day la chi tiét giao thic 12C ciia mach:

A. Giao thirc cc ban (Guri 7 bytes, Nhan 5 bytes): Hau hét cac Iénh cc ban déu tuan theo chuan gui 7
bytes va nhan 5 bytes.

* GUi: (Checksum = [2C_Addr
Mode_ID ~ Valo ~ Vall ~ Val2 » Val3)
* Nhan (Sau 5-10ms):

* Vidu:
o : Kiém tra cé thé hay khéng (Data3 tra vé 1 la cé thé).
° : L4y 4 byte UID cua thé (nam trong Data0..3).

B. Quy trinh lam viéc vG&i thé MIFARE (Nang cao): Do b6 nhd thé MIFARE chia thanh cac Block 16-byte va
ma bao mat (Key) la 6-byte, giao thic 12C dugc thiét k& dac biét dé truyén vd manh:

1. Xac thuc Key A (6 bytes): GUi 3 |énh 7-byte lién ti€p, cach nhau 50ms:

o : Set 4 byte dau cla Key vao hé théng.
o : Set 2 byte cudi clia Key vao hé théng.
U : GUi |énh Auth Key A v@i = Block Address. Lénh nay sé thuc thi viéc xac thuc

dua trén 6 byte Key da luu tam & trén. Tra vé o (STATUS_OK) néu dung Key.

2. Poc Block (Read 16 bytes):
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® Budc 1: GUi lénh (chuan 7-byte) véi = Block Address.
® Budc 2: Bgi 50ms, sau doé thuyc hién |énh [2C Read 18 bytes lién tuc.
* Dir liéu nhan:

3. Ghi Block (Write 16 bytes): GUi 5 |énh 7-byte lién ti€p, cach nhau 50ms:

o : GUi 4 byte Data cao nhat (Byte 0-3).
. : GUi 4 byte ti€p theo (Byte 4-7).
. : GUi 4 byte tiép theo (Byte 8-11).
. : GUi 4 byte thap nhat (Byte 12-15).
. : Lénh thuc thi Ghi véi = Block Address. Tra vé © néu ghi thanh cong.
Luu y: Lubn nhd st dung (Halt Card) sau khi thao tdc xong dé tranh viéc module doc lién tuc lam

nghén dudng truyén.
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