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2  Features

2.1 Hardware

2.2

Quad core 64-bit ARM-Contex A72 running at 1. 5GHz
1, 2 and 4 Gigabyte LPDDR4 RAM options

H.265 (HEVC) hardware decode (up 1o 4Kpbll)

H.264 hardware decode (up to 1080p60)

VideoCore VI 3D Graphics

Supports dual HDMI display output up to 4Kp60

Interfaces

802.11 b/g/nfac Wircless LAN
Bluetooth 5.0 with BLE
1x SD Card
2x micro-HDMI ports supporting dual displays up to 4Kp6&0 resolution
Ix USB2 ports
2x USB3 ports
Ix Gigabit Ethemet porl (supports PoE with add-on PoE HAT)
Ix Raspberry Pi camera port (2-lane MIPL CS1)
Ix Raspberry P1 display port (2-lane MIP] DSI)
28x user GPIO) supporting various mterface oplions:
= Up o 6x UART
- Up to 6x 2C
Up 1o 5x SPI

1x SDIO interface

1x DPI (Parallel RGB Display)
1x PCM

Up o 2x PWM channels
Up o 3x GPCLK outputs



2.3 Software

o ARME Instructhon Set
# Mature Linux software stack
s Actively developed and maimntamed

— Recent Linux kemel support

Many drvers upstreamed

Stable and well supported userland

Availability of GPU functions using standard APls

3 Mechanical Specification
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Figure 1: Mechanical Dimensions

4 Electrical Specification

Caution! Stresses above those listed in Table f] may cause permanent damage to the device. This is
i stress mating only; functional operation of the device under these or any other conditions above those
listed in the opemtional sections of this specification is not implied. Exposure to absolute maximum
rating conditions for extended penods may affect device reliability.



Symbol Parameter Minimom Maximum  Unit
VIN SV Input Voltage 0.5 6.0 v

Table 2: Absolute Maximum Ratings

Please note that VDD 10 is the GPIO bank voltage which is tied to the on-board 3.3V supply rail.

Symbul Parameter Conditions Minimum  Typical Maxionom — Unit
Vie Input low voltage® VDD IO = 33V - - THD v
Vim Input high voltage® VDD O = 33V TBD - - v
I Input leakage current  TA = +85°C - - 8D A
Crn Input capacitance - - HD - pF
Voo Output low voltage®  VDDIO =33V, I0L = 2mA - - TBD v
Vo Output high voltage®  VDDIO =33V, I0H=2mA TBD - - v
fog, Outpat low current®  VDDAO =33V, VO =04V TBD - - mA
fog Output high cumen®  VDD10 =33V, VO=23V TED - - mA
Rpy Pullup resistor - TED - TBD ki
frn Pulldown resistor - TBD - THD kil
* Hysteresis cnabled
¥ Default drive strength (8mA)
# Maximum drive stength (L6mA)

Table 3: DC Characteristics
Pin Mame Symbol Parameter Minimom Typical Maximom Unit
Digital outputs {5 10-90% rise time® - TBD - ns
Digital outputs a0 90- 10% fall tme™ - TBD - ns

* Default drive strength, CL = 5pF, VDD 10 = 3.5V

Table 4: Digital 10 Pin AC Characteristics

DIGITAL
ouTPUT

Figure 2: Digital 10 Characteristics




4.1 Power Requirements

The PHEB requires a pood quality USE-C power supply capable of delivering 5V at 34, I attached
downstream USB devices consume less than 500mA. a 3V, 254 supply may be used.

5 Peripherals

51 GPIO Interface

The Pi4B makes 28 BCM2711 GPIOs available via a stindard Raspberry Pi 40-pin header. This header
15 backwards compatible with all previous Raspberry Fi boards with a 40-way header.

L1 GPIO Pin Assignments

e 1
8
1 2
GRIOZ 3 EE 4
=1yl
= 3 EE : GRIOT4
Tl go [0 HEHIE
GPEHT 1 ag 12 GPRIO1A
EhTT : -
o 5 EE % GRIDZ3
71 oo ¢ CRoZE ID SD and ID SC PINS:
GRI0 "l oo 5 - -
GRS 2 go GPIDZS These pins are raserved for HAT IO EEFROM.
GPIOH1 as 24 GPIDA
75| 5O 55 GPIT At boat time chis T3¢ interfare Wl1l e
0 &0 R EE B =1 _| interrogated to I or an ELERIH
GRS L] ]
GPI0E 3 EE 32 GRID2
AR 3 £
e i EE 5% GPIO1S
[F: af a0 1 ] Do NOT USE these pins for anything cther
kT 40 GFIDZ than atiaching an IIC ID EEPROM, Leave
oo mnconnected 1f ID EEFRCM not requirad.

Figure 3: GPIO Connector Pinout

As well a5 being able 1o be used as straightforward software controlled input and output (with pro-
grammable pulls), GPIO pins can be switched (multiplexed) into various other modes backed by dedi-
cated peripheral blocks such as I2C, UART and SPL

In addition to the standard peripheral options found on legacy Pis, extra I2C, UART and SPI peripherals
have been added to the BCM2711 chip and are available as further mux options on the Pid. This gives
users much more flexibility when attaching add-on hardware as compared to older models.
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Contactless Reader IC

4. Quick reference data

Table 1.  Quick reference data

Symbol Paramefer Conditions Min Typ Max Unit

Ao Supply Voltage Alss® DVigs® PVgsm TVss =0V UL 25 - 36 Vv

DVoo PVoo < AVpp = DVop =TVop |

Voo el

PVop Pad power supply Algg= DVgg= PVsm TVgs=0V, @ 16 - 36 V
PVop € AVpo = DVop =TVao

Voo MFINMFOUT Pad Power  AVss® DVss® PVgs® TVes =0V, 16 - 6V

Supply

ke Hard Power-down Current  AVpo® DVpo = TVoo=PVgp =3V, 14 - . 5 A
Mpgsger = LOW

ki Soft PowerdownCurent  AVpp = DVpp= TVpo= PVpp=3V, @ - . 10 A
RF level detector on

oo Digital Supply Current DVpo= 3V . 65 9 mA

hiot Analog Supply Current AVpp= 3 V. bit RCVOff = 0 - 7 1M mA

lnoorcvorr  Analog Supply Current, AVpp = 3V, bit RCVORf = 1 . 3 5 mA

receiver switched off

lpyon Pad Supply Current 2 - - 40 mi

oo Transmitter Supply Current Continuous Wave LI1E) 60 100 mA

Tomt operating ambient temperature 25 +86 °C

il
12
K|
M
8
18
m
18

Supply valtage below 3V reduces the performance (e.g. the achievable operating distance).

Mg, DVip and TVgq shall alays be on the same valtage level.

PV shall always be on the same or lower voltage level than DVpg.

Iy depends on Tgg and the exiamal cireuitry connacted o Tx1 and Tx?

lyop depends on the overall load al the digial pins.

During operation with a typical circLitry the overall current is below 100 mA.

leg and lyep ate the total currents over all suppiies.

Typical value using a complementary driver configuration and an antenna maiched to 40 {1 between TX1 and TX2 at 13.56 MHz
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MFRC522

6. Block diagram

Contactless Reader IC

The Analog interface handles the modulation and demodulation of the analog signals.

The contactless UART handles the protocol requirements for the communication schemes
in co-operation with the host. The comfortable FIFO buffer allows a fast and convenient

data fransfer from the host to the contactless UART and vice versa.

Various host interfaces are implemented to fulfil different customer requirements.

Analog
Interface

i

Contactless
UART

Regislerbank
|
Y
Serial UART
FIFO zp| 4>
12C Host

Fig 1. Simplified MFRC522 Block diagram
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Contactless Reader I1C
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Fig2. MFRCS22 Block diagram
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Contactless Reader IC

7. Pinning information

7.1 Pinning

SR 88388 E
S ELEEEEE
terminal 1 J
BVDD 2| m'mmﬂ 231 IRQ
DVDD (30 (top view) 22 osCoUT
Dvss (|4 Z13 08CIN
PVSS |5 ! 200 aux2
NRSTED |5 : 19 AUX1
MFIN [T : 1B AvsS
MPOUT (D) e {7} BX
w8 H E.“:L'i N8 8
a w (=] [} a
PEEREELS
!
|

Fig3. Pinning configuration HVQFN32 (SOTE17-1).

7.2 Pin description

Table 3: Pin descrption

Symbol  Pin  Type  Description

FC 1 I 12€ enable]

FVOD 2 PAR Pad power supply

oD 3 PR Digital Powsr Supply

IVES 4 FAR  Digital Groundlt

PVSS 5 PAWR Pad power supply ground

NRSTPD & I Mot Reset and Power-down: When LOW, indem al cument
sinks are swiiched off, {he oscillator is inhibiied, and the inpul
pads are disconnected from the oulside world. \With & posifive
edge on this pin the inlemal reset phase siars.

WMFIN | Mifare Signal input g

MFOUT & L8] Mifare Signal Output

SvDD g PWR MANIMFOUT Pad Power Supply: provides power io for the
MFIN { MEOUT pads

TVSS 10,14  PWR  Transmitter Ground: supplies the output stags of TX1 and
™2
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Table 3:  Pindescrption .. confinusd

Symbal Pin  Type Description

TH1 1l 0 Transmitter 1: defivers the modulaied 13.56 MHz energy
CRmET

™OD 12 PR Transmitter Power Supply: supplies fhe output stage of TXY
and THZ

™z 13 0 Transmitter 2: delfvers he modulaied 13,55 MHz energy
camer

V8§ 10,14  PWR  Transmitter Ground: supplies the cuiput stage of TX1 and
TH2

AVDD 15 PR Analog Power Supply

WD 8 PAR  Internal Reference Volage: This pin dedvers the inemal
referenca voltage.

R 17 | Recelver Input. Pin for the received RF sgnal,

ASS 18 PAR  Analog Ground

M1 10 0 Auxliary Outputs: These pins are used for festing.

AKZ ™ 0

OSCN 21 | Crystal Oscillator Input: input to the imerfing amplifier of the
oadillaior, This pin is also the input for &n extemnally generated
clock (fy, =27.12 MHz).

OSCOUT 2 0 Ciystal Osclllator Output: Output of e inverting amgpiifier of
the oacillaion,

RO n 0 interrupt Request: ouput o signal an intemupt event

S04 24 | Serial Data LineiZ

D1 25 VO  DataPins for different interfaces (s port, IIC, SPI,

) % o UARTE

o 7 )

D4 b io

i b io

D 0 io

o7 3 )

EA 3 | External Address: This Pinis usd for coding 12C AddresslZ

[f] Connection of hasl sink pad on pack sge bullom side is nol nacessary, Dpbanal connecBanta VS ks
passibie

[ Thepin unclionaily fof e inefacs i axplainedin Sachion 1 “DIGITAL Imerface”.
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