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Overview

MH1610 is a high-performance NFC & EMVCo reader chip with high
integration level and low power consumption, which works under the frequency of
13.56MHz and supports contactless reader mode complying with ISO/IEC 14443

TypeA/B protocol.

Features

® Wide digital operating range: 1.6V-6V; Wide analog operating range: 2.0V-6V

® Support EMV3.0 certification, including electric, protocol and phone compatibility
certification test

® The power consumption of chip is low; the effective communication distance can reach 9cm

®  Support ISO/IEC 14443 Type A protocol

® Support Apple Pay, Samsung Pay and other mobile payment applications

®  Support ISO/IEC 14443 Type B protocol

® Support P2P passive initiator mode of ISO/IEC 18092

®  Support communication of ISO 14443 A with high transmission rate: 106kbit/s, 212kbit/s and
424Kkbit/s

® Support MFIN/MFOUT

® Supported host interface:
—10Mbit/s SPI interface
—I2C interface, with the rate of 100kbit/s under standard mode
—Serial UART, transmission rate up to 1228.8kbit/s

® 64 bytes sending and reception of FIFO buffer zone

® Flexible interruption mode

® Programmable timer

® With three power-saving modes: hardware power-down, software power-down and
transmitter power-down

®  With built-in temperature sensor, to facilitate the automatic stop of RF emission in case of



MH1610 Brief Introduction

excessive high chip temperature

® Adopt several groups of power supplies that are mutually independent for supplying power,
to avoid the mutual interference between modules and improve the stability of the work

® With CRC and parity check function, with built-in CRC coprocessor, which complies with
ISO/1EC14443 and CCITT protocol

® Internal oscillator, connected to 27.12MHz crystal

®  With self-owned programmable I/O pin

®  Support the function of low-power consumption detection (LPCD)

Operating conditions

Digital power
DVDD 1.6 33 6 \%
voltage
AvDp | Analogpower | VSS=TVSS=AVSS=GND=
voltage oV
Analog power DVDD<=SVDD<=AVDD<
SVDD _ 2.0 33 6 v
voltage =TVDD
Transmitter
TVDD
power voltage
Working
TA -40 +85 °C
temperature

[1]1 SVDD and DVDD must be less than or equal to AVDD and TVDD
[2] AVDD must be less than or equal to TVDD

[3] Recommended power supply conditions: SVDD=DVDD=AVDD<=TVDD
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Electrical characteristics

3.3V electrical characteristics

AVDD=DVDD=TVDD=PVDD=
Hard power-down
Tnep P 3.3V — 0.02 — uA
current
NRSTPD=LOW

AVDD=DVDD=TVDD=PVDD=
Soft power-off

Ispp 3.3V — 1.5 - uA
current
Opening of RF level detector

AVDD=DVDD=TVDD=PVDD=

IipLe Idle current — 2.5 - mA
3.3V
Digital power
Ipvbp DVDD=3.3V - 1.97 - mA
current
Analog power AVDD=3.3V, in case of RCVOff
- 1.98 — mA
current =0
Iavobp
Analog power AVDD=3.3V, in case of RCVOff
— 1.95 - mA
current =1
Transmitter power Continuous emission of catrier,
Irvop — 100 170 mA
current TVDD=3.3V
Power ripple
VRipple . PP 400 mV
resistance

Anti-power random

VNoise . 1600 mV
noise
TX1/TX2 output
Rix SO 25 0
resistance
Vrx RX input sensitivity fsup=848kHz 0.5 mVrms
Rrx Rx input resistance 50 K@
Power-on resetting
Veor 1.5 A%
voltage

Starting time of
Tosu . 300 us
crystal oscillator

5V electrical characteristics

Hard power-down AVDD=DVDD=TVDD=PVDD=
Iupp - 0.02 - uA
current 5V
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NRSTPD=LOW

AVDD=DVDD=TVDD=PVDD=
Soft power-off

Ispp 5V - 1.5 - uA
current

Opening of RF level detector

AVDD=DVDD=TVDD=PVDD=

IipLe Idle current — 2.5 — mA
5V
Digital power
Ipvpp DVDD=5V — 22 — mA
current

Analog power AVDD=5V, in case of RCVOff=

— 2.1 — mA
current 0
Iavpp
Analog power AVDD=5V, in case of RCVOff=
— 2.07 — mA
current 1
Transmitter power Continuous emission of carrier,
Irvop - 230 300 mA
current TVDD=5V
Power ripple
VRipple . PP 300 mV
resistance
Anti-power random
VNoise . 1600 mV
noise
TX1/TX2 output
Rix Asodlp 20 0
resistance
Vrx RX input sensitivity fsup=848kHz 0.5 mVrms
Rrx Rx input resistance 50 KQ
Power-on resetting
Vror 1.5 \'

voltage

Starting time of
Tosu . 300 us
crystal oscillator

Examples of low consumption applications

S50 10 mA 10 mA 12 mA 15 mA 17 mA 21 mA 25 mA
S70 10 mA 10 mA 12 mA 15 mA 17 mA 21 mA 25 mA
Ultra Light 12 mA 12 mA 14 mA 15 mA 21 mA 25 mA 27 mA
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Note:
[1] The specific distance of card swiping is influenced by the antenna size and tuning;
[2] Under the same distance, the introduced load is different due to the different inductive reactance’s of different cards, further causing

different currents of card reader.

SPI timing characteristics

tsckL pulse width LOW line SCK 50 - - ns
tsCKH pulse width HIGH line SCK 50 - - ns
SCK HIGH to data input
tSHDX SCK to changing MOSI 25 - - ns
hold time

data input to SCK HIGH

toxsu changing MOSI to SCK 25 - - ns
set-up time
SCK LOW to data output
tsLpx SCK to changing MISO - - 25 ns
hold time
SCK LOW to NSS HIGH
tSLNH 25 - - ns
time
INHNL NSS HIGH time before communication 50 - - ns
tpop Data out delay 20 ns

Data out to high impedance

tponz 20 ns
delay
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SPI timing diagram

Note:

[1] The signal NSS must be LOW to be able to send several bytes in one data stream.

[2] To send more than one data stream NSS must be set HIGH between the data streams.

10 Electrical characteristics

EA, I2C, EN
Input leak
ILeak -1 - 1 uA
current
Input voltage
Vin . 0.7PVDD A%
high level
Input voltage
Vi 0.3PVDD v
low level
MFIN
Operating/sleepi de pi
P g/s eep?ng mode pin 4 ] | A
connects with VDD
Operating/sleeping mode pin
Input leak P & p- g P 14.1 uA
I eak connects with GND
current
Operating/sleeping mode pin
connects with the voltage of 13.1 uA
1.5V
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Operating/sleeping mode pin is
. . 0 uA
hung in the air
Input voltage
Vin ) 0.7PVDD A%
high level
Input voltage
Vi 0.3PVDD v
low level
NSS
Input leak
ILEak -1 - 1 uA
current
Input voltage
Vin . 0.7PVDD A%
high level
Input voltage
Vi 0.3PVDD A%
low level
OSCIN
Working mode pin connects
. 1.1 uA
with VDD
Working mode pin connects
) 0.6 uA
Input leak with GND
Ieak
current Operating mode pin connects
. 0.4 uA
with the voltage of 1.5V
Working mode pin is hung in
. -1 - 1 uA
the air
Input voltage
Vin ) 0.7PVDD A%
high level
Input voltage
Vi 0.3PVDD A%
low level
D1, D2, D3, D4
Operating/sleepi d i
D g - ping mode pin 1 ) | uA
connects with VDD
Operating/sleeping mode pin
P & 3 g P 13.5 uA
connects with GND
Input leak
Teeak current Operating/sleeping mode pin
connects with the voltage of 13 uA
1.5V
Operating/sleeping mode pin is
. . 0 uA
hung in the air
Vin Input voltage 0.7PVDD v

-10 -
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high level
Input voltage
Vi 0.3PVDD A%
low level
Output
Vou voltage high Vop(PVDD)=3V; lo=4mA Vop(PVDD)-0.4 - Vop(PVDD) v
level
Output
VoL voltage low Vop(PVDD)=3V; lo=4mA Vss(PVSS) - Vss(PVSS)+04 | 'V
level
High level
Ion VDD(PVDD)=3V -8.5 -7.3 mA
output current
Low level
ToL VDD(PVDD)=3V 7.3 8.5 mA
output current
SCK, SDI
Input leak
ILgak -1 - 1 uA
current
Input voltage
Vin . 0.7PVDD A%
high level
Input voltage
Vi 0.3PVDD \%
low level
SDO
Operating/sleeping mode pin
P & p- g P 13.4 mA
connects with VDD
Operating/sleeping mode pin
P g p. g p 1 ) | WA
connects with GND
Input leak
Tieax current Operating/sleeping mode pin
connects with the voltage of 12.72 mA
1.5V
Operating/sleeping mode pin is
. . -1 - 1 uA
hung in the air
Output
Vou voltage high Vop(PVDD)=3V; lo=4mA Vop(PVDD)-0.4 - Vop(PVDD) \%
level
Output
VoL voltage low Vop(PVDD)=3V; lo=4mA Vss(PVSS) - Vss(PVSS)+0.4 v
level
MFOUT, IRQ
ILeak Input leak -1 - 1 uA

-11-
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current
Input voltage
Vin ) 0.7PVDD A%
high level
Input voltage
Vi 0.3PVDD v
low level
Output
Vou voltage high Vop(PVDD)=3V; Io=4mA Vop(PVDD)-0.4 - Vop(PVDD) v
level
Output
VoL voltage low Vop(PVDD)=3V; lo=4mA Vss(PVSS) - Vss(PVSS)+0.4 \%
level
High level
Ion VDD(PVDD) =3V -8.5 -7.3 mA
output current
Low level
ToL VDD(PVDD)=3V 7.3 8.5 mA
output current
OSCOUT
Working mode pin connects
. 8.01 mA
with VDD
Working mode pin connects
) 2.49 mA
Input leak with GND
ILeak
current Operating mode pin connects
. 33 mA
with the voltage of 1.5V
Working mode pin is hung in
& mode pinis fung 1 ; 1 uA
the air
Working mode pin connects
) 8.35 mA
with VDD
Sleeping mode pin connects
. -1 - 1 uA
Input leak with GND
ILeak
current Sleeping mode pin connects
) 3.7 mA
with the voltage of 1.5V
Sleeping mode pin is hung in
ping moce piis Tung 1 - I uA
the air
Input voltage
Vi . 0.7PVDD A%
high level
Input voltage
Vi 0.3PVDD v
low level
Output 2V [
Vou Vop(PVDD)=3V; Io=4mA Vop(PVDD)-0.4 - Vop(PVDD) v
voltage high

-12 -
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level

VoL

Output
voltage low

level

Vop(PVDD)=3V; [o=4mA

Vss(PVSS)

- Vss(PVSS)+04 | V

-13-
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Pin configuration of QFN32

Pin configuration QFN32

Pin description of QFN32

S/N Symbol Type Description
1 12C I 12C Interface enabling

2 PVDD PWR | Pin power supply

3 DVDD PWR | Digital power

4 DVSS PWR | Digital ground

5 PVSS PWR | Pin power ground

6 NRSTPD I Reset or power-down pin, active low

7 MFIN I Signal input

8 MFOUT o Signal output

- 14 -
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9 SVDD PWR | Power supply of MFIN and MFOUT

10 | TVSS PWR | Ground of transmitter

11 TX1 o Transmission of modulated energy carrier signal of 13.56MHz
12 | TVDD PWR | Power supply of transmitter

13 X2 o Transmission of modulated energy carrier signal of 13.56MHz
14 TVSS PWR | Ground of transmitter

15 | AVDD PWR | Analog power supply

16 | VMID PWR | Internal reference voltage

17 | RX I Signal input

18 | AVSS PWR | Analog ground

19 | AUX1 o Test pin

20 | AUX2 o Test pin

21 OSCIN I Externally connect with 27.12MHz crystal or clock signal.
22 | OScouT o Externally connect with 27.12MHz crystal

23 IRQ o Output interruption signal

24 SDA/NSS/RX /O Communication interface of SPI/I2C/UART/ parallel port
25 | DI/ADR 5 1/0

26 | D2/ADR 4 /0

27 | D3/ADR 3 /0

28 | D4/ADR 2 /0

29 | D5/ADR_1/SCK /0

30 | D6/ADR _0/MOSI | I/O

31 | D7/SCL/MISO/TX | 1/O

32 | EA I Encoding 12C address

-15-
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Application diagram QFN32 of typical SPI
communication

Winding
antenna

fficient filteri
CR or magnetic bead Sufficient filtering

TCSS and GND isolation

Typical periphery

Note:

[1] The read-write distance of MIFARE card that is supported by this type of circuit can reach 9cm, which is influenced by the
antenna size and tuning specifically.

[2] TVSS and GND must be sufficiently isolated.

[3] Power supplies of TVDD, AVDD, SVDD and DVDD need to be sufficiently isolated.

[4] The peripheral matching needs to be re-adjusted as per the different antenna designs.

[5] Under the normal conditions (NC) of resistance R67 of antenna terminal, proper adjustment is available during the passing
of EMV3.0 certification.

-16 -
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Package size

QFN32 package size
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