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Overview

MH1611 is a highly integrated NFC & EMVCo reader/writer IC. It works at

13.56MHz and supports contactless reader/writer mode complying with ISO/IEC
14443 Type A/B, Felica, ISO/IEC 15693 protocol.

Features
® Wide operating range: 1.8V-6V
® Compliant with EMV3.1 certification
® [Effective communication distance up to 10cm
® Support P2P passive initiator mode of ISO/IEC 18092
® Support Felica card 212K and 424K protocol
® Support ISO/IEC 15693 protocol
® Support communication of ISO 14443 A with high transmission rate: 106kbit/s. 212kbit/s.
424kbit/s. 848kbit/s
® Support MFIN/MFOUT
® Supported host interface:
—10Mbit/s SPI interface
—12C interface, with the rate of 100kbit/s under standard mode
—Serial UART, transmission rate up to 1228.8kbit/s
® 64 bytes transmitting and receiving 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, facilitating the automatic stop of RF emission in case of
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excessive high IC core temperature

® Several independent groups of power supplies to avoid the mutual interference
between IC internal blocks and improve the stability of the work

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

® Internal oscillator, connected to 27.12MHz crystal

® Programmable I/O pins

® Support Low Power Card Detection (LPCD)

Operating Conditions

Symbol Parameters Condition
pvpp |Pigital power 18 3.3 6 v
voltage

Anal VSS=TVSS=AVSS=GND
AvDD [Analog power

voltage =0V
SVDD Analog power
voltage DVDD<=SVDD<=AVDD 18 3.3 6 v
<=TVDD

TVDD Transmitter
power voltage

TA Working -40 +85 T
temperature

111 SVDD and DVDD must be less than or equal to AVDD and TVDD
21 AVDD must be less than or equal to TVDD

131 Recommended power supply conditions: SYDD=DVDD=AVDD<=TVDD
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Electrical Characteristics

Symbol Parameters Conditions Min Typ Max  Unit
3.3V electrical characteristics
Hard power- AVDD=DVDD=TVDD=PVDD
l4PD down current =3.3V 0.02 . uA
NRSTPD=LOW
Soft power-off AVDD=DVDD=TVDD=PVDD
lsPD current =3.3V 0.7 . UA
Opening of RF level detector
loLE Idle current AVDD=DVDD=TVDD=PVDD|__ 15 _ mA
=3.3V '
lovDD Digital power DVDD=3.3V 1.2 _ mA
current '
/Analog power AVDD=3.3V, in case of 33 _ mA
current RCVOff '
IavDbD =0
/Analog power AVDD=3.3V, in case of 349 _ A
current RCVOff ' m
=1
Transmitter Continuously transmit carrier
I — 100 170 mA
VoD power current TVDD=3.3V
Vriple | OWer ripple 400 | mv
resistance
Viose [ ANti-power 1600 | mV
random noise
Rix TXj/TX2 output 25 o)
resistance
VRx RX input fSUB=848kHz 0.5 mVr
sensitivity ms
Rrx Rx input 50 KQ
resistance
VpoR Power-on 15 v
resetting voltage
Tosu Starting time of 300 us
crystal oscillator
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5V electrical characteristics
. Hard power- AVDD=DVDD=TVDD=PVDD|__ 0.02 . UA
down current =5V '
NRSTPD=LOW
Soft power-off AVDD=DVDD=TVDD=PVDD 0.9
lspp current =5V . ' . UA
Opening of RF level detector
14
loLE Idle current AVvDD=DVDD=TVDD=PVDD _ _ mA
=5V
- 1.37
lovoD Digital power DVDD=5V . . mA
current
. 3.5
/Analog power AVDD=5V, in case of _ _ mA
current RCVOff= 0
lavbp ) 3.7
/Analog power AVDD=5V, in case of _ _ mA
current RCVOff= 1
Transmitter Continuous emission of
I — 230 300 mA
Tvep power current carrier, TVDD=5V
VRipple Power ripple 300 mV
resistance
Vioise Anti-power_ 1600 mvV
random noise
Rix TXj/TX2 output 20 0
resistance
. 0.5 mV
VRx RX input fSUB=848kHz rm
sensitivity s
. 50 KQ
RRrx Rx input
resistance
VPor Power-on 15 Vv
resetting voltage
Tosu Starting time of 300 us
crystal oscillator

Examples of working currents:

Card type Height of card swiping vs. Working current
S50 10 mA 10 mA 12 mA 15mA| 17 mA 21 mA 25 mA
S70 10 mA 10 mA 12 mA 15mA| 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:
111 The specific distance of card swiping is influenced by the antenna size and tuning;
121 Under the same distance, the working current varies due to the different inductive

impedance of different type of cards.

SPI Timing Characteristics

Symbol Parameters Conditions Min Typ Max Unit
tSCKL pulse width LOW line SCK 50 - - ns
tSCKH pulse width HIGH line SCK 50 - - ns
SCK HIGH to data
tSHDX input SCK to changing 25 - - ns
MOSI
hold time
data input to SCK
(DXSH HIGH changing MOSI to 25 - - ns
SCK
set-up time
SCK LOW to data
tSLDX output SCK to changing - - 25 ns
MISO
hold time
SCK LOW to NSS
tSLNH HIGH 25 : - | ns
time
tNHNL NSS HIGH time before 50 - - ns
communication
toop Data out delay 20 ns
Data out to high
tDOHZ impedance delay 20 ns
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SPI Timing Diagram

Note:

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

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

10 Electrical Characteristics

Symbol Parameters Conditions
EA, 12C, EN
Input leak
ILeak current -1 - 1 uA
Input voltage
Vil _ 0.7P Vv
high level VDD
Input voltage 0.3PV
Vi low level DD v
MFIN
Under working/sleeping mode,
connected with VDD -1 - 1 uA
Under working/sleeping mode,
connected with GND 141 uA
Input leak
Under working/sleeping mode,
lLeax current i 131 uA
connected with 1.5V
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Under working/sleeping mode,
unconnected 0 UA
Inout volt 0.7PVD
Vi nput voltage D v
high level
Inout volt 0.3PV
ViL nput voltage DD v
low level
NSS
ILEAK | IMPutleak a4 - 1| uA
current
Vi Input voltage 0.7PVD v
high level D
Vi Input voltage 03PV | Vv
low level DD
OSCIN
Under working mode, connected
with VDD 11 uA
Under working mode, connected
with GND 0.6 uA
Input leak Under working mode, connected
ILEA current 04 A
K with 1.5V - u
Under working
mode,unconnected -1 - 1 UA
Vi | Imputvoltage 0.7PVD Y,
high level D
Vi Input voltage 03PV | V
low level DD
D1, D2, D3, D4
Under working/sleeping mode,
connected with VDD -1 } 1 UA
Under working/sleeping mode,
connected with GND 13.5 UA
Input leak Under working/sleeping mode,
ILeak current connected with 1.5V
13 uA
Under working/sleeping mode,
unconnected 0 UA
0.7PVD
Vi [Input voltage D \Y
high level
Vi Input voltage 03PV | V
low level DD
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Output
V It VDD(P - Vop(PV | V
on | votage VDD(PVDD)=3V; I0=4mA VDD()_ [E,Dé,)
high level 0.4
Output
V I VSS(P - Vss(PV | V
o | voltage VDD(PVDD)=3V; I0=4mA vss() SSSS)(+O_
low level 4
High level
I - -8.5 -7.3 mA
on output current VDD(PVDD) =3V
loL Low level 73 85 mA
output current VDD(PVDD) =3V '
SCK, SDI
ILEAK Input leak -1 - 1 uA
current
Vi Input voltage 0.7PVD \Y;
high level D
Vi Input voltage 03PV | V
low level DD
SDO
Under working/sleeping mode,
connected with VDD 134 mA
Under working/sleeping mode,
connected with GND -1 - 1 UA
Input leak
lLeax | current Under working/sleeping mode,
connected with 1.5V
12.72 mA
Under working/sleeping mode,
unconnected -1 - 1 uA
Output
VDD(PVDD)=3V; I0=4mA
Von | voltage high VDD(P| - Voo(PV | V
VDD)- DD)
level 0.4
Output
V It I VSS(P - Vss(PV | V
o | YR OW | vDD(PVDD)=3V; 10=4mA vss() SSSS)(+O
level 4 '
MFOUT, IRQ
-1
lLEAK Input leak - 1 uA
current
Vin Input voltage 0.7PV v
high level DD
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Input voltage

Vi 03PV | V
low level DD
Output
V It Vop(P - Voo(PV | V
on | vorage VDD(PVDD)=3V; I0=4mA VE,D[S)_ [E,Dé,)
high level 0.4
Output
VoL | voltage o Vss(P - | Vss(PV]| V
VDD(PVDD)—3V, 10=4mA VSS) SS)+O
low level 4
High level
|OH - -8.5 -7.3 mA
output current VDD(PVDD) =3V
Low level output
| - 7.3 8.5 mA
oL current VDD(PVDD) =3V
OSCouT
Under working mode, connected
with VDD 8.01 mA
Under working mode, connected
with GND 249 mA
Input leak
ILeak current Under working mode, connected
with 1.5V 33 mA
Under working
mode,unconnected -1 - 1 UA
Under sleeping mode, connected
with VDD 8.35 mA
Under sleeping mode, connected
with GND -1 - 1 uA
Input leak
ILeax current Under sleeping mode, connected
with 1.5V 3.7 mA
Under sleeping
mode,unconnected -1 - 1 UA
Vin Input voltage 0.7PV v
high level DD
Vi Input voltage 03PV | V
low level DD
Von | Outeut Voo(PVDD)=3V; lo=4mA VooP| - | Veo(PV| V
voltage high VDD)- DD)
level 04
Output
VoL voltage low Vpp(PVDD)=3zxsV; lo=4mA Vss(| - Vss(PV| V
level PVS SS)+O.
S) 4
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Pinouts of QFN32

Pin configuration QFN32

Pin Description of QFN32

S/IN Symbol Type Description

1 12C I I2C Interface enabling

2 PVDD PWR | Pin power supply

3 DVvVDD 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

-10 -
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9 SvDD PWR | Power supply of MFIN and MFOUT

10 | TVSS PWR | Ground of transmitter

11 | TX1 (0] Transmission of modulated energy carrier signal of
13.56MHz

12 | TvDD PWR | Power supply of transmitter

13 | TX2 (0] 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 (0] Test pin

20 | AUX2 (0] Test pin

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

22 | OSCouT (0] Externally connect with 27.12MHz crystal

23 | IRQ (0] Output interruption signal

24 | SDA/NSS/RX 1/0 Communication interface of SPI/I2C/UART/ parallel port

25 | D1/ADR_5 I/0

26 | D2/ADR_4 I/0

27 | D3/ADR_3 I/0

28 | D4/ADR_2 I/0

29 | D5/ADR_1/SCK I/0

30 | D6/ADR_0O/MOSI | I/O

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

32 | EA I Encoding 12C address




MH1611 Brief Introduction

Schematic diagram of typical SPI communication

Winding
antenna

CR or magnetic bead Sufficient filtering

TCSS and GND isolation

Typical periphery

Note:

[1] The read-write distance of MIFARE card can be reached to 9cm. The distance is affected by the antenna size and the
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 based on different antenna designs.

[5] The value of R67 is expected to be adjusted during the EMV3.1 certification test.

-12 -




MH1611 Brief Introduction

Package Outline

QFN32 package outline
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DISCLAIMER

The information in this document is current as of the published date. The information is subject to change without notice.
For actual design-in, refer to the latest publications of MEGAHUNT Data Sheets , etc., for the most up-to-date
specifications of MEGAHUNT products. Not all products and/or types are available in every country. Please check with a
sales representative for availability and additional information.

No part of this document may be copied or reproduced in any form or by any means without the prior written consent of
MEGAHUNT. MEGAHUNT assumes no responsibility for any errors that may appear in this document.

MEGAHUNT does not assume any liability for infringement of patents, copyrights or other intellectual property rights of
third parties by or arising from the use of MEGAHUNT products listed in this document or any other liability arising from the
use of such products. No license, express, implied or otherwise, is granted under any patents, copyrights or other
intellectual property rights of MEGAHUNT or others. Descriptions of circuits, software and other related information in this
document are provided for illustrative purposes in semiconductor product operation and application examples. The
incorporation of these circuits, software and information in the design of a customer’s equipment shall be done under the
full responsibility of the customer. MEGAHUNT assumes no responsibility for any losses incurred by customers or third

parties arising from the use of these circuits, software and information.

FOR MORE INFORMATION
For more information about MEGAHUNT products and solutions, visit our website at

www.megahuntmicro.com
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