Unit RFID / RFID2 Arduino (G242
| LERTIE

o INZEE : £% Arduino IDE EFHGE 5eh IDE %% |, FHRIESCAMERRTT AR L ZI N AR E IR SR EAIRNE,
o {EFIZUAYIREALE :

o M5Unified

o M5GFX

o MFRC522_12C

o (EFEEIAREL4T=5 :
o Basicv2.7
o Unit RFID2 g% Unit RFID

| 2.3ZEENUID/~51

MEER

M5Stack HRETRIRA >= 3.2.2
M5Unified EEpRA >= 0.2.8
MS5GFX EhgA >= 0.2.11
MFRC522_12C FEhRAs >= 1.0
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https://docs.m5stack.com/zh_CN/arduino/arduino_ide
https://github.com/m5stack/M5Unified
https://github.com/m5stack/M5GFX
https://github.com/kkloesener/MFRC522_I2C
https://shop.m5stack.com/products/esp32-basic-core-lot-development-kit-v2-7
https://shop.m5stack.com/products/rfid-unit-2-ws1850s
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#include <M5Unified.h>
#include <MFRC522_I2C.h>

MFRC522_I2C mfrc522(0x28, -1); // 0x28: I2C address of Unit RFID / RFID2; -1: reset pin (not connec

void setup() {
M5.begin();
Serial.begin(115200);
mfrc522.PCD_Init();

void loop() {
M5.update();

// PICC: Proximity Integrated Circuit Card
if (mfrc522.PICC_IsNewCardPresent() && mfrc522.PICC_ReadCardSerial()) {
M5.Display.clear();

uint8_t piccType = mfrc522.PICC_GetType(mfrc522.uid.sak);
Serial.print(F("PICC type: "));
Serial.println(mfrc522.PICC_GetTypeName (piccType));

// Check if the tag / card is of type MIFARE Classic
if (piccType != MFRC522_I2C::PICC_TYPE_MIFARE_MINI
&& piccType != MFRC522_TI2C::PICC_TYPE_MIFARE_1K
&& piccType != MFRC522_I2C::PICC_TYPE_MIFARE_4K) {
Serial.println(F("This tag / card is not of type MIFARE Classic.\n"));
delay(500);

return;

// Output the stored UID data

for (byte i = 0; i < mfrc522.uid.size; i++) {
Serial.printf("%02X ", mfrc522.uid.uidByte[i]);

}

Serial.println("\n");

delay(500);
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RFID_ScanUID | Arduino IDE 2.3.6

RFID_ScanUID.ino

1 #include <M5Unified.h>

2 #include <MFRC522_I2C.h>

3

4 MFRC522_I2C mfrc522(0x28, -1); // 0x28: I2C address of Unit RFID 1&2; -1: reset pin (not connected)
5

6 void setup() {

7 M5.begin();

8 Serial.begin(115200);

9 mfrc522.PCD_Init();

o }

11

12 void loop() {

13 M5.update();

14

15 // PICC: Proximity Integrated Circuit Card

16 if (mfrc522.PICC_IsNewCardPresent() && mfrc522.PICC_ReadCardSerial()) {
17 M5.Display.clear();

18

19 uint8_t piccType = mfrc522.PICC_GetType(mfrc522.uid.sak);

Output  Serial Monitor X

Message (Enter to send message to 'M5Core' on '/dev/cu.usbserial-54780277321') BothNL&CR ~ 115200 baud ~

15:42:30.039 —>[PICC type: PICC compliant with ISO/IEC 14443-4 )
15:42:39.039 —>|This tag / card is not of type MIFARE Classic.
15:42:39.039 —>|
15:43:00.587 —>|PICC type: MIFARE 1KB
15:43:00.587 —->|07 25 CA 8F
15:43:00.587 —>,
15:52:09.094 —>| PICC type: MIFARE 1KB
15:52:09.140 —>[29 €9 B6 AD
15:52:09.140 —>,
15:52:11.040 —>| PICC type: MIFARE 1KB
15:52:11.040 —>|FA 15 54 C8
15:52:11.040 —>,
15:52:13.014 —>|PICC type: MIFARE 1KB

15:52:13.014 —>|4A 8C 60 C9

15:52:13,014 —> - 7/

Ln1,Col1 M5Core on /dev/c

| 3.5 Rpl

FER

M5Stack HREIRIRAS >= 3.2.2
M5Unified EERRZAS >= 0.2.8
M5GFX EERRA >= 0.2.11
MFRC522_12C Fehfleas >= 1.0
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#include <M5Unified.h>
#include <MFRC522_I2C.h>

MFRC522_I2C mfrc522(0x28, -1); // 0x28: I2C address of Unit RFID / RFID2; -1: reset pin (not conne

MFRC522_I2C: :MIFARE_Key key;

void setup() {
M5.begin();
Serial.begin(115200);
mfrc522.PCD_Init();

// Prepare the key (used both as key A and as key B) with FFFFFFFFFFFFh,
// which is the default at chip delivery from the factory.
for (byte i = 0; i < 6; i++) {

key.keyByte[i] = OxFF;

// Helper routine to dump a byte array as hex values to Serial.
void dump_byte_array(byte *buffer, byte bufferSize) {
for (byte i = 0; i < bufferSize; i++) {
Serial.printf("%02X ", buffer[i]);

void loop() {
M5.update();

// PICC: Proximity Integrated Circuit Card
if (mfrc522.PICC_IsNewCardPresent() && mfrc522.PICC_ReadCardSerial()) {
M5.Display.clear();

uint8_t piccType = mfrc522.PICC_GetType(mfrc522.uid.sak);
Serial.print(F("PICC type: "));
Serial.println(mfrc522.PICC_GetTypeName(piccType));

// Check if the tag / card is of type MIFARE Classic
if (piccType != MFRC522_I2C::PICC_TYPE_MIFARE_MINI
&& piccType != MFRC522_I2C::PICC_TYPE_MIFARE_1K
&& piccType != MFRC522_I2C::PICC_TYPE_MIFARE_4K) {
Serial.println(F("This tag / card 1is not of type MIFARE Classic.\n"));
delay(500);

return;

// Output the stored UID data

String uid = "";

for (byte i = 0; i < mfrc522.uid.size; i++) {
Serial.printf("%02X ", mfrc522.uid.uidByte[i]);
uid += String(mfrc522.uid.uidByte[i], HEX);
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}
Serial.println("\n");

// mfrc522.PICC_DumpToSerial(&(mfrc522.uid));
// Serial.printin("\n");

// In this example, we use the second sector (sector #1) including blocks #4, #5, #6, #7

byte sector = 1;

byte blockAddr = 4;

byte trailerBlock = 7;

byte dataBlock[] = {
0x01, 0x02, 0x03, O0x04, // 1, 2, 3, 4,
0x05, 0x06, Ox07, 0x08, // 5, 6, 7, 8,
0x09, OxOa, OxOb, O0xO0c, // 9, 10, 11, 12,
0xed, 0xoe, oxof, oxff // 13, 14, 15, 255

};

MFRC522_T2C: :StatusCode status;

byte buffer[18];

byte size = sizeof(buffer);

// Authenticate using key A
Serial.println(F("Authenticating using key A..."));

status = (MFRC522_I2C::StatusCode)mfrc522.PCD_Authenticate(MFRC522_I2C::PICC_CMD_MF_AUTH_KEY_A,

if (status != MFRC522_I2C::STATUS_OK) {
Serial.print(F("PCD_Authenticate() failed: "));
Serial.println(mfrc522.GetStatusCodeName (status));

return;

// Show the whole sector as it currently is

Serial.println(F("Current data 1in sector: "));

mfrc522.PICC_DumpMifareClassicSectorToSerial(&(mfrc522.uid), &key, sector);

Serial.println("");

// Read data from the block
Serial.print(F("Reading data from block #"));
Serial.print(blockAddr);

Serial.println(F(" ..."));

status = (MFRC522_I2C::StatusCode)mfrc522.MIFARE_Read(blockAddr, buffer, &size);

if (status != MFRC522_I2C::STATUS_OK) {
Serial.print(F("MIFARE_Read() failed: "));
Serial.println(mfrc522.GetStatusCodeName (status));

}

Serial.print(F("Data in block #"));

Serial.print(blockAddr);

Serial.println(F(": "));

dump_byte_array(buffer, 16);

Serial.println("\n");

// Authenticate using key B
Serial.println(F("Authenticating again using key B..."));

status = (MFRC522_I2C::StatusCode)mfrc522.PCD_Authenticate(MFRC522_I2C::PICC_CMD_MF_AUTH_KEY_B,

if (status != MFRC522_I2C::STATUS_OK) {
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Serial.print(F("PCD_Authenticate() failed: "));
Serial.println(mfrc522.GetStatusCodeName (status));

return;

// Write data to the block
Serial.print(F("Writing data into block #"));
Serial.print(blockAddr);

Serial.println(F(" ..."));
dump_byte_array(dataBlock, 16);
Serial.println();

status = (MFRC522_I2C::StatusCode)mfrc522.MIFARE_Write(blockAddr, dataBlock, 16);

if (status != MFRC522_I2C::STATUS_OK) {
Serial.print(F("MIFARE_Write() failed: "));
Serial.println(mfrc522.GetStatusCodeName(status));

}
Serial.println("");

// Read data from the block again, now it should be what we have written

Serial.print(F("Reading data from block #"));
Serial.print(blockAddr) ;
Serial.println(F(" ..."));

status = (MFRC522_I2C::StatusCode)mfrc522.MIFARE_Read(blockAddr, buffer, &size);

if (status != MFRC522_I2C::STATUS_OK) {
Serial.print(F("MIFARE_Read() failed: "));
Serial.println(mfrc522.GetStatusCodeName (status));

}

Serial.print(F("Data in block #"));

Serial.print(blockAddr) ;

Serial.println(F(": "));

dump_byte_array(buffer, 16);

Serial.println("\n");

// Check if the data in block is what we have written, by counting the number of bytes that are

Serial.println(F("Checking result..."));
byte count = 0;
for (byte i = 0; i < 16; 1i++) {

// Compare buffer (what we've read) with dataBlock (what we've written)

if (buffer[i] == dataBlock[i]) {

count++;

}
Serial.print(F("Number of bytes that match = "));
Serial.println(count);
if (count == 16) {
Serial.println(F("Success :-)"));
} else {
Serial.println(F("Failure, no match :-("));
Serial.println(F(" perhaps the write didn't work properly
}
Serial.println();

// Dump the sector data

e
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157 Serial.println(F("Current data in sector: "));
158 mfrc522.PICC_DumpMifareClassicSectorToSerial(&(mfrc522.uid), &key, sector);
159 Serial.println("");

160

161 // Halt PICC

162 mfrc522.PICC_HaltA();

163 // Stop encryption on PCD

164 mfrc522.PCD_StopCryptol();

165

166 Serial.println("====================");

167 }

168 }

XERTEFSTETohk Key A TAIEfSIEEN Sector 1 #fY Block 4 BYEUE | ABTESTHL Key B IAIERE Sector 1 #fY Block 4 BIEUE, EXMNIE
RS / RRSERIFER Unit RFID2, f2FRHHAT :

RFID_ReadWrite | Arduino IDE 2.3.6

¢ M5Core

RFID_ReadWrite.ino

#include <M5Unified.h>
#include <MFRC522_I2C.h>

MFRC522_I2C: :MIFARE_Key key;

ou A WwN R L

7 void setun() {
Output  Serial Monitor X

Message (Enter to send message to 'M5Core' on '/dev/cu.usbserial-54780277321)

17:11:17.881 -> PICC type: MIFARE 1KB
17:11:17.913 -> 4A 8C 60 C9

17:11:17.913 —>

17:11:17.913 —> Authenticating using key A...
17:11:17.913 —> Current data in sector:

17:11:17.913 —> 1 7 00 00 00 00 00 00 FF 07
17:11:17.946 —> 6 00 00 00 00 00 00 00 00
17:11:17.946 —> 5 00 00 00 00 00 00 00 00
17:11:17.977 —> 4 00 00 00 00 00 00 00 00

17:11:18.010 —>

17:11:18.010 -> Reading data from block #4 ...
17:11:18.010 -> Data in block #4:

17:11:18.010 —> 00 00 00 00 00 00 00 00 00 00 00 00 00
17:11:18.010 —>

17:11:18.010 —> Authenticating again using key B...
17:11:18.010 —> Writing data into block #4 ...
17:11:18.043 —> 01 02 03 04 05 06 07 08 09 OA 0B OC @D
17:11:18.043 —>

17:11:18.043 —> Reading data from block #4 ...
17:11:18.075 -> Data in block #4:

17:11:18.075 —> @1 02 @3 04 @5 06 @7 08 09 OA @B 0C @D
17:11:18.075 —>

17:11:18.075 —> Checking result...

17:11:18.075 —> Number of bytes that match = 16
17:11:18.075 —> Success :-)

17:11:18.075 —>

17:11:18.075 —> Current data in sector:

17:11:18.075 —> 1 7 00 00 00 00 00 00 FF 07
17:11:18.108 —> 6 00 00 00 00 00 00 00 00
17:11:18.140 —> 5 00 00 00 00 00 00 00 00
17:11:18.140 —> 4 01 02 03 04 05 06 07 08
17:11:18.173
17:11:19.262

80 69 FF
00 00 00
00 00 00
00 00 00

00 00 00

OE OF FF

FF
00
00
00

FF FF FF FF
00 00 00 00
00 00 00 00
00 00 00 00

MFRC522_I2C mfrc522(0x28, -1); // 0x28: I2C address of Unit RFID / RFID2;

-1:

reset pin (not connected)

—) before

O OF FF ——d after

80 69 FF
00 00 00
00 00 00
09 0A 0B

FF
00
00
oc

FF FF FF FF
00 00 00 00
00 00 00 00
@D OE OF FF

a

BothNL&CR ~ 115200 baud ~

M5Core on /dev/cu.usbserial-54780277321 Q B

| 4.Init API

AT ARE R API B8R,

1
2.
3.
4.
5. j
6

Y%K RFID
QUFTREE , KER UID

1#id UID &g £, A active 873
B\Id Key A, Key B fEH{XIRIAY Block
| GEIE

FEHI-RHNRERIRZS

et

BREROEIRSHT

—HRIEE MIFARE RAIRIER :

7/13 | Update Time: 2025-09-11



cpp

1 enum StatusCode {

2 STATUS_OK =1, // Success

3 STATUS_ERROR =2, [// Error in communication

4 STATUS_COLLISION = 3, // Collision detected

5 STATUS_TIMEOUT = 4, // Timeout in communication

6 STATUS_NO_ROOM = 5, [// The buffer is not big enough

7 STATUS_INTERNAL_ERROR = 6, // Internal error in the code. Should not happen ;-)
8 STATUS_INVALID =7, // Invalid argument

9 STATUS_CRC_WRONG = 8, // The CRC_A does not match

10 STATUS_MIFARE_NACK =9 // The MIFARE PICC responded with NAK
111 };

| LI
ERENIREY :

MFRC522_TI2C(byte chipAddress, byte resetPowerDownPin);
THBEISER :
o BlE— RFID 34l

EASH :

o byte chipAddress
o HEHRAY 12C Hbik (0x28)

o byte resetPowerDownPin

o FIEEFIERMNESMSIH , BTFREEMRIUKEN -1
IRENE :
o MFRC522 12C K933
| PCD_Init

EREIIREY
void PCD_Init();
TIREIRER :
o ¥tRIEEEs

NS :

o null

REE :

o null

| PICC IsNewCardPresent
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B RE:

bool PICC_IsNewCardPresent();

INHEIRED:

o IHHRAFARENTBLTIDLERSHIRE | THALTRSHIR RS BE.

EASHE:

o null

A =H
o bool
o true: IEEITHR
o false: RIFEEIFT+

| PICC_ReadCardSerial

B REL:
bool PICC_ReadCardSerial();

LhREER:

o {EEYR UID , EENRINERY UID ATLATESERRUid uid; i, EBURIERIEHITPICC_IsNewCardPresent () BiPICC_RequestA ()&}

PICC_WakeupA () {FRIEENEIRF.

cpp

1 for (byte i = 0; i < mfrc522.uid.size; i++) {
2 Serial.printf("%02X ", mfrc522.uid.uidByte[i]);
3 }

EANSE:
o null
RENE:
o bool
o true: IEEYELIN
o false: SEEVSLIK
| PICC_RequestA

R RE:

uint8_t PICC_RequestA(uint8_t xbufferATQA, uint8_t xbufferSize);

INgEAR:

o FEIIEECEERA Type A fRERIRH

EANSEL
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o uint8_t *bufferATQA
o TFEHEIEKIEN ATQA (Answer to request) HJ buffer

o uint8_t *bufferSize

o buffer i< (>2 byte)

REE:
o uint8_t

o StatusCode

| PICC_WakeupA

EREHIREY:
uint8_t PICC_WakeupA(uint8_t xbufferATQA, uint8_t *bufferSize);

INgEAR:
o IRESEEIRA Type A tRERIRH

EASH:

o uint8_t *bufferATQA
o TEHEIEKIEN ATQA (Answer to request) HJ buffer

o uint8_t *bufferSize

o buffer i< (>2 byte)

A =H

o uint8_t
o StatusCode

| PICC_Select

ERERE:
uint8_t PICC_Select(Uid *uid, uint8_t validBits = 0);

INgEAR:
o JEIT uid EP—IK-RRA active K&
EASE:
o Uid *uid
o BITIFHFRENEIR-RR uid Z5HEET
o uint8_t validBits
o HfE— uint8_t FYERL , 0 &= 8 MERL
A =H

o uint8_t
o StatusCode

| PICC_HaltA
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B RE:
uint8_t PICC_HaltA();

INHEIRED:
o HEHPHFIRRBENKRIRES

EASHE:

o null

A =H

o uint8_t

o StatusCode

| 5.MIFARE API

| PCD_Authenticate

B REY:

uint8_t PCD_Authenticate(uint8_t command, uint8_t blockAddr, MIFARE_Key xkey, Uid x*uid);

LhREER:

o B{T MIFARE SI0IE. ERALERECH] , FEN-RRHT select BAFERLT active K

PCD_StopCryptol() , BUFTEFFIAFHNE(E.

EASH:

o uint8_t command
o PICC_CMD_MF_AUTH_KEY_A
o PICC_CMD_MF_AUTH_KEY_B

o uint8_t blockAddr
o Block thit

o MIFARE_Key *key
o BUMRZET , Key A, Key B ¥J9FFFFFFFFFFFF

o Uid *uid

IRENE:
o uint8_t

o StatusCode

| PCD_StopCryptol

ERENRE:
void PCD_StopCryptol();

INHEIRER:

LIS BMHIIERY PICC B RETEA

o Bt PCD RIAIEIAS. ST BHIGIERY PICC BE4R/EHEAPCD_StopCryptol () , BNIFEFRFAYELE,
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EANSE:
o null
A =H

o null

| MIFARE_Read

B RE:
uint8_t MIFARE_Read(uint8_t blockAddr, uint8_t *buffer, uint8_t xbufferSize);

INHEIRER:

o MIEE blockAddr iEEELRE

EANSE:

o uint8_t blockAddr
o IPRrABXART block it

o uint8_t *buffer
o EUEHERY buffer 185t

o uint8_t *bufferSize
o HEIEURE buffer < (> =18 byte)
IREE:

o uint8_t
o StatusCode

| MIFARE_Write

EREHIREY:
uint8_t MIFARE_Write(uint8_t blockAddr, uint8_t xbuffer, uint8_t bufferSize);

LhREER:

o [A1E5E blockAddr BAEUE

EASH:

o uint8_t blockAddr
o SfrRABXAFH block ik

o uint8_t *buffer
o BAHUEM buffer i85t

o uint8_t *bufferSize

o BAZUER buffer i< (16 byte)

REE:

o uint8_t
o StatusCode
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o BEZEXAKI APl AJLIZ%E MFRC522 12C &

o ISO/IEC 14443 - Wikipedia

o MFRC522 - NXP Docs (Standard performance MIFARE and NTAG frontend)
o MFRC523 - NXP Docs (Standard performance ISO/IEC 14443 A/B frontend)
o MIFARE Classic EV1 1K - NXP Docs ( #3ZhR )

o MIFARE Classic EV1 4K - NXP Docs

o AN1305 - NXP Docs (MIFARE Classic as NFC Type MIFARE Classic Tag)

o AN10833 - NXP Docs (MIFARE type identification procedure)

o AN10834 - NXP Docs (MIFARE ISO/IEC 14443 PICC selection)

13/13 | Update Time: 2025-09-11


https://github.com/kkloesener/MFRC522_I2C
https://en.wikipedia.org/wiki/ISO/IEC_14443
https://www.nxp.com/docs/en/data-sheet/MFRC522.pdf
https://www.nxp.com/docs/en/data-sheet/MFRC523.pdf
https://www.nxp.com/docs/en/data-sheet/MF1S50YYX_V1.pdf
https://www.nxp.com/docs/zh/data-sheet/MF1S50YYX_V1.pdf
https://www.nxp.com/docs/en/data-sheet/MF1S70YYX_V1.pdf
https://www.nxp.com/docs/en/application-note/AN1305.pdf
https://www.nxp.com/docs/en/application-note/AN10833.pdf
https://www.nxp.com/docs/en/application-note/AN10834.pdf

