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Pico with RFID-RCS522

Aug 2026

MicroPython

Introduction

RFID stands for radio-frequency identification, which is a wireless technology that uses radio waves to identify, track, and communicate
information between a tag and a reader.

RC522 is a low-cost, 13.56 MHz radio frequency identification (RFID) reader and writer module powered by the NXP MFRC522 chip,
commonly used with microcontrollers like Arduino and Raspberry Pi.

Key Specifications

e Operating Frequency: 13.56 MHz

e Operating Voltage: 2.5V to 3.3V (Note: Always power VCC with 3.3V; supplying 5V can damage the module, though data pins are
mostly 5V tolerant)

Operating Current: 13 mA to 26 mA

Read Range: About 2 cm to 5 cm depending on the tag

Supported Protocols: ISO/IEC 14443 Type A (such as MIFARE 1K, 4K, and Ultralight)

Communication Interfaces: SPI (default), 12C, and UART

Pinout Configuration

VCC: Power supply, strictly 3.3V

RST: Reset pin

GND: Ground reference

IRQ: Interrupt pin to alert the microcontroller
MISO / SCL / Tx: Master-In-Slave-Out for SPI
MOSI: Master-Out-Slave-In for SPI

SCK: Serial Clock for SPI

SS / SDA / Rx: Slave Select / Signal input

RFID Frequencies

There are three main frequency bands (with a fourth microwave band sometimes included).
Low Frequency (LF)Range:

e 125 kHz to 134.2 kHz (or 120-150 kHz).
e Use cases: Animal tracking (pet microchips) and key fobs.
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e Range distance: Short (up to 10 cm or a few inches).
High Frequency (HF)

e Range: 13.56 MHz.
e Use cases: Smart cards, payment badges, and NFC (Near Field Communication).
e Range distance: Short (up to 1 meter).

Ultra-High Frequency (UHF)

e Range: 860 MHz to 960 MHz (plus a 433 MHz band for active tags).
e Use cases: Warehouse inventory, toll passes, and supply chains.
e Range distance: Long (from a few meters up to 100 meters for active tags).

Microwave Frequency (Optional 4th Band)

e Range: 2.45 GHz.
e Use cases: Long-range active tracking and toll collection.
e Range distance: Very long.

The device we will be using is the High Frequency (HF) 13.56 MHz Range.

Wiring for Raspberry Pi Pico

Here is the wiring for a Raspberry Pi Pico. Remember we are using:

e SP| Protocol
e SPI Interface 0

SDA GPIT  Pnd2
SCHK GPIE Pinkd
MOSI GP1S RS
MISD  GP1E Pl
L] nfe nfe
GND Pin 3
BT apa Pini2
] Ping

RFID

SDA
SCK
M5!
MISO

GND
RST
3.3V

Here are the pin connections, in case the diagram is not clear.
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Signal GPIO Pico Pin Number
SDA P17 Pin 22

S5CK GMa Pin 24

MO35I GP19 Fin 25

MISO GP16 Pin 21

IRG n/fe nfc

GND - Pin 3

RST =PI Fin12

Vi = Pin S

Once you have wired up your Pico and RFID-RCS522 we can move on to some code.

Some test Python Scripts

We will start with two scripts.

First script to Read an RFID Tag. Second Script to Write to an RFID Tag.

Once we have written to a tag we will use the first script to ensure that we can read what was written.

Before we begin, we have to copy some files to our Raspberry Pi Pico, driver files basically so that we can read and write to our RFID tags.

First of all, we need to create a folder on our Pico under the lib folder (if you don't have the lib folder, create this first). The folder name is
mfrc522.

r

Te Thonny

File Edit Wiew Run Tools Help
) & e =
Files

This computer
% Users \, wildw, Desktop \, Pi', mfrc522

& mfre522 py
& simple_mfrc522.py

& _init_.py

rtid_read.py
& rfid_read_unlock.py
& rfid_write.py

In this /lib/mfrc522 folder, we need to put the following three files:
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® init.py
e mfrc522.py
e simple_mfrc522.py
These are the drivers for the RFID card we are using. You can download them from

here

In the top level folder, we need to add these two files:

e rfid_read.py
o rfid_write.py

These are the two Python scripts we will use to read and write to and from our RFID Tags, you can download them

here

Here you can see the two files (plus one extra we will not use at this time).

.'Ii. Thanny

File Edit View Run Tools Help
Q& . -
Files

This computer
% Users \, wildw \, Desktop’, Pi\ mfrc522
=l IIL'.'I
= B mfrc522
& mfrc522.py
& simple_mfrc522.py
& i
& rfid_read.py

@ rfid_read_unlock.py
& rfid_write.py

At this point you should have a fully wired Pico/RFID board, plus all the software installed (in the correct folder structure).

A Quick Note About RFID Tags

If you purchased an RFID kit, then it likely came with a few items.

RFID Writer/Reader RFID Tag (Keyring) RFID Card.
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If you don't have the tag or card at this time, then you need to acquire these to proceed with the testing.

These tags have various storage capabilities as laid out below:

RFID tag storage capacity ranges from 64 bits for basic identification tags up to 8 kilobytes or more for advanced data-storing tags.
Typical Capacities by Memory Type

e Basic / Low-Memory Tags: 64 to 128 bits. These store a basic serial number or electronic product code (EPC) that links to an
external database.

e Medium-Memory Tags: 512 bits to 2 kilobytes (KB). These store extra item details, user data, or small web links (such as NFC NTAG
chips with 144 to 888 bytes of user memory).

e High-Memory Tags: Up to 8 KB or more. Specialized industries like aerospace use these to store complete repair and parts histories
directly on the item.

Remember:

e A 128-bit value equals 32 characters in hexadecimal or 16 characters in standard 8-bit text.
o A 1k bits (kilobits) equals 125 standard ASCII or UTF-8 characters using decimal math, or 128 characters using binary math.

Using the Read / Write Python Code

There are two main Python scripts here, one to read tags, one to write tags. Lets start with the tag reading Python code.

From Thonny, run the Python script rfid_read.py

T Thonny - RF2040 device : il read.py & 10:7

= [m] *
Fie Edii View Run ook Help
Q e =
Files [l il gy ]
Thiz comguter = from mfrc522 import SimpleMFRCS22
0%, Llsers ) wildw ', Desbtop ), Pit mires22 Y ik
mirc522 reader = SimpleMFRCS22(spi_id=8,sck=18,miso=16,mo5i=1%,c5=17,rst=2)
def read():
print{"Reading...Please place the card..."™)
id, text = reader.read()
print{"ID: %¥s\nText: %s" % (id,text))
RFZ04D device = 18 read()

Shell

3|

v-traffic-light-Fica & 2py

. ight-FicaTW & 2W.py
# rid_read.py
# rild_read_urlodepy

c-Light-Withe Breakout-Buttan- bether-dets
& Traffic-Light-With- Breakaus-Bustan.py
& trafic_laght_with_main. py

MicroPython (RP2040} + Board COC @ COM4 =

Click the play button in Thonny.
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& lod_onpy

# rild_rad_urlodk py

& rfic_write. oy

& Traffic-Light-With-Beeakout-Buttan- betbe-cete
& Traffic-Light-With- Breakaus-Bustan.py

# trafiic_light_with_main.py

Th Thonny - BF2040 device : frfid_read.py @ 10:7 - a Y
Fia Edit View Run Took Help
0 & -] [
Files [ficlseadpy] [ rfic_write.py |
This computer 5 & | from mfrc522 import SimpleMFRCS522
oY Users ) wikdw ', Desetop | PPy mives22 4 ik 2
£ minc522 i reader = SimpleMFRC522{spi_id=®,sck=18,miso=16,mosi=1%,c5=17,rst=9)
5 def read{):
& print{"Reading...Please place the card...")
7 id, text = reader.read()
g print{"ID: %¥s\nText: %s" % (id,text))
RP204D device = = 18 read(]-l
B I b
il traffic lights -
# 3 Sequence LEDS py
# Controling onboard snd 3 leds.py 2
& GPIC4 LED.py 32> -
# Loodtast py
® ek, py reboot
# I flash chatgpty -.Please place the card...

MicroPython (RP2040} + Board COC @ COM4 =

Place your RFID Card/Keyring on the reader for a scan to occur.

Th Thonny - BF2040 device :: frfid_read.py @ 10:7 - a Y
Flg Edit View FRun Took Help
0 ] e =
Files [ licd_eadd py ]
This comguster = 8 | from mfrc522 import SimpleMFRC522
24 Llsers ) wikdw ', Dt \ PP mive522 4 lib 2
£ minc522 i reader = SimpleMFRC522({spi_id=®,sck=18,miso=16,mosi=1%,cs=17,rst=%)
def read():

& print{"Reading...Please place the card..."”)

7 id, text = reader.read()

g print{"ID: ¥s\nText: %s" % (id,text))
RP20AD device = = 18 FEEd(H
B W kb
il ¥ taffic lights -
# 3 Sequence LEDS py
# Controling onboard and 3 ledspy —
& GPIC4 LED pry 222 -
# Loodtast.py
& led_biink. py MFPY: reboot
& lnd Flas Reading...Please place the card...
"’d' osh chatgpt py ID: 07 €8 0D 34

lod_on.py Text: mary had a little lash
33

& riid_road_uriodepy
& rfich_write. pry
& Traffic-Light-With-Beeakout-Buttan- betber-cete
& Traffic-Light-With- Breakous-Bustan.py
& traffic_lght_with_main.py

MicroPython (RP2040} + Board CDC @ COM4 =

Above we can see that the following was read from the RFID Tag.

e |D: 07 69 0D 64
e Text: mary had a little lamb

The ID is the Tag ID, the Text is something | have written to the RFID Tag previously.

Now we can write some data to the RFID Tag. Stop the running rfid_read.py and run the rfid_write.py.
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Fla Edit View Run ook Help

2% U wildw , Desietop | P mine522 4 lib
0 mifre522

& mian-traffic-light-Fica & 2 py

& miarr-tradfic-light-Fico TW & ZW.py

& riid_read. py

# rild_raad_urlodk py

& fid_write. oy

& Traffic-Light-With-Beeakout-Buttan- betbe-cete
& Traffic-Light-With- Breakaus-Bustan.py

# trafiic_light_with_main.py

Th Thonny - RF2040 device : frfkd_writepy @ 17: 8

Bow ps

[

reader = SimpleMFRCS22(spi_id=8,sck=18,miso=16,mo5i=1%,c5=17,rst=2)

def write():
to_write = input{“Please enter the message: ")
print{"Writing...Please place the card...")

= o X

D& O e =
Files Iefid_rmadpy | [ ofad_weitepy |
This comguter z - 1 from mfrc522 import SimpleMFRCS22 -

. g id, text = reader.write(to_write)
9 print("ID: %s\nText: ¥s" % (id,text))
FFZ0AD device = = 16
i 1 kb 11 write()
il 1 traffic lights .
# 3 sequence LEDS py
& Cortroling onboard and 3 leds.py =]
& GPIC4 LED.py 32> -
# lochtast py
& el ke py MPY: soft reboot
& lod_flash chatgptpy Flease enter the message:
# lod_on.py

MicroPython (RP2040} + Board COC @ COM4 =

Above we are being prompted to Enter a message, enter a short message, bearing in mind your Tag might not have a lot of memory. Press

enter.

T Thonny - BF2040 device : frfid_writepy @ 11:8 = [m] X
Fia Edit Wiew Run Took  Help

0 -] e =

Files | rfid_readpy | [ rfad_write.py |

This comgtster = & 1 from mfrc522 import SimpleMFRCS22 -

I Users ) wikdwe ', Desitop | PRt milre522 4 lib
t ¢ mis22

RPI04D device =
H i b
1 ¥ traffic lights
# 3 Sequence LEDs py
& Corroling onboard snd 3 ledspy
&GP0 LED py
& lecdtoss. py
# L bk pry
# led_flash_chatgpt py
& led_on.py
& mian-iraffic-light-Pice & 2 py
# allic-light-Pico 1% B ZWpy
# riid_resd py
& riid_read_urdocdpy
# rfid_write oy
& Traffic-Light-With-Breakout- Bustan- beibe-dete
# Traffic-Light-With-Breakout- Buttan.py
& traffic_light_with_main.py

now p

MFY:

Please enter the I'I'IESSaCIE'-l'NL'ltl"’

Writ

reader = SimpleMFRCS22(spi_id=8,sck=18,misc=16,mosi=1%,c5=17,rst=5)

def write():
to_write = input{“Please enter the message: ")
print{"Writing...Please place the card...”)
id, text = reader.write(to_write)
print{"ID: %¥s\nText: %s" % (id,text))

write()

soft reboot

» Keyfob ¥

ing...Please place thb==wrses

MicroPython [RP2040} + Board CDC @ COM4 =

Now the Python rfid_write.py tells us it is writing to the card.

We now have to run the rfid_read.py again, to confirm that the write was successful.
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T Thonny - RFI0M0 device : rfid writepry @ 1108 - [m] X
Fla Edit View Run Took  Help

3 Q &
[ rfid_readpy | [efad writepy ]
This cor = from mfrc522 import SimpleMFRCS22

oY Llsere

ik, Desktop

mirc522 reader = SimpleMFRC522(spi id=8,sck=18,miso=16,mosi=1%,c5=17,r5t=0)

def write():
to_write = input{“Please enter the message: ")
print{"Writing...Please place the card...")
id, text = reader.write(to _write)
print{"ID: ¥s'\nText: Bs" % (id,text))

FP2040 device =

th write()
trafiic lights
# 3 seqience LEDS py
Shedl
# Controling anboard and 3 leds py —
& GPO4 LED.py 222
& ledtest py

b, py

h_chatgpt py

ght-FicaT & 2py
-Fica W B 2W oy

riid_read _urock. py

# rfid_write.py

& Traffic-Light-With-Breskout- Buttan- bettes -dete
# Traffic-Light-With- Broakous- Bustan.py

# traffic_lght_with_main.py

MicroPython (RP2040} + Board COC @ COM4 =
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