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 TOSHIBA CMOS Digital Integrated Circuit  Silicon Monolithic 

T6N71B 
 
RFID (Radio Frequency tag) Reader and Writer Interface LSI 
 
 
 
Features 
�� RFID reader and writer interface LSI embedding analog and 

data processing 
�� Receive signal demodulation circuit stabilized by a built-in 

digital PLL. The antenna, capacitors, band pass filter, and 
other features are external, therefore selectable. 

�� Built-in modulation circuit for transmit carrier 
�� Supports RFID LSI (TOSHIBA general-purpose 

T6N38/46/78). 
�� Conforms to ISO14443 (type B) and ISO13506. 
�� Supplied as bare chip or LQFP48 
�� Clock sync serial interface/start-stop sync serial interface for interfacing with CPU 
�� Sync circuit (crossed line protection) in case of multiple readers in simultaneous operation 
�� Transmit/receive control by register 
�� Built-in oscillator circuit 
�� Power supply voltage detection circuit for battery use 
 

 

 
Weight: 384 mg (typ.) 
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1. Product Outline 
1.1 Product Name: T6N71B 

1.2 Structure: CMOS monolithic IC 

1.3 Use: Reader interface LSI for RFID reader/writer 

1.4 Function: analog circuit: receive amplifier, voltage detection circuit, and oscillator circuit 
  logic circuit: transmit circuit, modulation circuit, demodulation circuit, digital 

PLL circuit, CPU interface, PC interface 
 

 
2. Absolute Maximum Ratings 

Parameter Symbol Operating Rating Unit 

Operating Ambient Temperature Topr �20~80 °C 

Storage Temperature Tstg �40~125 °C 

Power Supply Voltage VDD �0.3~6.0 V 

Input Voltage Vin GND � 0.3~VDD � 0.3 V 

Power Dissipation PD 150 mW or less (based on heat allowance for plastic package)� ��
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3. System Configuration 
3.1 Diagram of System Configuration 

 

 
3.2 Example of Overall System Configuration 
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3.3 Example of Application System Configuration 1 
(TOSHIBA general-purpose RFID LSI, T6N38/46/78) 

 
3.4 Example of Application System Configuration 2 

(ISO14443 type B RFID) 
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4. Electrical Characteristics 
4.1.1 Operating Characteristics (Ta ���� ����20°C~80°C) (5 V Operation) 

Item Test Condition Min Typ. Max Unit Remarks 

Operating voltage VDD GND � 0 V 4.5 5.0 5.5 V  

Operating frequency  2 � 20 MHz  

Operating current 1 (Trans) VDD � 5.5 V, 8 MHz �� 8 14 mA *1 

Operating current 2 (Receive 1) VDD � 5.5 V, 8 MHz � 9 15 mA *1 

Operating current 3 (Receive 2) VDD � 5.5 V, 8 MHz � 10 16 mA *1 

BLD operating current VDD � 5.5 V � 120 250 �A *1 

HALT current VDD � 5.5 V � 3 20 �A *1 

*1: Both operating and HALT currents are consumed only by the LSI. That is, apart from the input pins and oscillation 
circuit, all related output pins are open and have no load. 
Operating current 1: Current consumption at internal logic operation and 125 kHz carrier output 
Operating current 2: Current consumption at internal logic operation, 125 kHz carrier output, and amplifier (AMP0 
only) in operation 
Operating current 3: Current consumption at internal logic operation, 125 kHz carrier output, and amplifiers (both 
AMP0 and AMP1) in operation 
BLD operating current: Current consumption when only voltage detection circuit in operation 
HALT current: Dissipation current in HALT mode (wait state) 

 
4.1.2 Operating Characteristics (Ta ���� ����20°C~80°C) (3 V Operation) 

Item Test Condition Min Typ. Max Unit Remarks 

Operating voltage VDD GND � 0 V 2.5 3.0 3.3 V  

Operating frequency  2 � 14 MHz  

Operating current 1 (Trans) VDD � 3.3 V, 8 MHz �� 5 9 mA *1 

Operating current 2 (Receive 1) VDD � 3.3 V, 8 MHz � 6 10 mA *1 

Operating current 3 (Receive 2) VDD � 3.3 V, 8 MHz � 7 11 mA *1 

BLD operating current VDD � 3.3 V � 100 200 �A *1 

HALT current VDD � 3.3 V � 1 10 �A *1 

*1: Both operating and HALT currents are consumed only by the LSI. That is, apart from the input pins and oscillation 
circuit, all related output pins are open and have no load. 
Operating current 1: Current consumption at internal logic operation and 125 kHz carrier output 
Operating current 2: Current consumption at internal logic operation, 125 kHz carrier output, and amplifier (AMP0 
only) in operation 
Operating current 3: Current consumption at internal logic operation, 125 kHz carrier output, and amplifiers (both 
AMP0 and AMP1) in operation 
BLD operating current: Current consumption when only voltage detection circuit in operation 
HALT current: Dissipation current in HALT mode (wait state) 
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4.2.1 DC Characteristics (Ta ���� ����20°C~80°C) (5 V Operation) 

Item Symbol Test Condition Min Typ. Max Unit Remarks 

L input voltage 1 VIL VDD � 5 V 0 � VDD � 
0.2 V *1 

H input voltage 1 VIH VDD � 5 V VDD � 
0.75 � VDD V *1 

Input leakage current IIH VDD � 5 V, Vin � 5 V �� � 1 �A *5 

Input leakage current IIL VDD � 5 V, Vin � 0 V � � 1 �A *6 

L output current IOL1 VDD � 5 V, Vout � 0.5 V 1.2 � � mA *2 

H output current IOH1 VDD � 5 V, Vout � 4.5 V 1.0 � � mA *2 

L output current IOL2 VDD � 5 V, Vout � 0.5 V 3.2 � � mA *3 

H output current IOH2 VDD � 5 V, Vout � 4.5 V 2.5 � � mA *3 

L output current IOL3 VDD � 5 V, Vout � 0.5 V 7.0 � � mA *4 

H output current IOH3 VDD � 5 V, Vout � 4.5 V 5.0 � � mA *4 

Pull-up resistance  VDD � 5 V, Vin � 0 V 66 110 154 k� *7 

*1: Applies to the following eleven input pins: /RST, PSK_RXD, SYNC_IN, SI, PC_RXD, SYN_ASYN, BAUD_SEL0, 
BAUD_SEL1, /XE, /BUP, /VDETEN 

*2: Applies to the following seven output pins: PSK_RXD, SO, /SCK, VDET0, VDET1, PLL_LOCK, SIO_ERR 

*3: Applies to the following five output pins: MOD_OUT, SYNC_OUT, PC_TXD, PC_SCK, OSC_OUT 

*4: Applies to the following two output pins: PSK_TXD0, PSK_TXD1 

*5: Applies to the following eleven input pins: /RST, PSK_RXD, SYNC_IN, SI, PC_RXD, SYN_ASYN, BAUD_SEL0, 
BAUD_SEL1, /XE, /BUP, /VDETEN 

*6: Applies to the following ten input pins: /RST, SYNC_IN, SI, PC_RXD, SYN_ASYN, BAUD_SEL0, BAUD_SEL1, 
/XE, /BUP, /VDETEN 

*7: Applies to the PSK_RXD pin. 
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4.2.2 DC Characteristics (Ta ���� ����20°C~80°C) (3 V Operation) 

Item Symbol Test Condition Min Typ. Max Unit Remarks 

L input voltage 1 VIL VDD � 3 V 0 � VDD � 
0.2 V *1 

H input voltage 1 VIH VDD � 3 V VDD � 
0.75 � VDD V *1 

Input leakage current IIH VDD � 3 V, Vin � 3 V �� � 1 �A *5 

Input leakage current IIL VDD � 3 V, Vin � 0 V � � 1 �A *6 

L output current IOL1 VDD � 3 V, Vout � 0.5 V 1.0 � � mA *2 

H output current IOH1 VDD � 3 V, Vout � 2.5 V 0.8 � � mA *2 

L output current IOL2 VDD � 3 V, Vout � 0.5 V 2.0 � � mA *3 

H output current IOH2 VDD � 3 V, Vout � 2.5 V 1.6 � � mA *3 

L output current IOL3 VDD � 3 V, Vout � 0.5 V 4.0 � � mA *4 

H output current IOH3 VDD � 3 V, Vout � 2.5 V 3.2 � � mA *4 

Pull-up resistance  VDD � 3 V, Vin � 0 V 66 110 154 k� *7 

*1: Applies to the following eleven input pins: /RST, PSK_RXD, SYNC_IN, SI, PC_RXD, SYN_ASYN, BAUD_SEL0, 
BAUD_SEL1, /XE, /BUP, /VDETEN 

*2: Applies to the following seven output pins: PSK_RXD, SO, /SCK, VDET0, VDET1, PLL_LOCK, SIO_ERR 

*3: Applies to the following five output pins: MOD_OUT, SYNC_OUT, PC_TXD, PC_SCK, OSC_OUT 

*4: Applies to the following two output pins: PSK_TXD0, PSK_TXD1 

*5: Applies to the following eleven input pins: /RST, PSK_RXD, SYNC_IN, SI, PC_RXD, SYN_ASYN, BAUD_SEL0, 
BAUD_SEL1, /XE, /BUP, /VDETEN 

*6: Applies to the following ten input pins: /RST, SYNC_IN, SI, PC_RXD, SYN_ASYN, BAUD_SEL0, BAUD_SEL1, 
/XE, /BUP, /VDETEN 

*7: Applies to the PSK_RXD pin. 
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4.2.3 Internal Equivalent Circuits for Pins 
 

Input pins: /RST, PSK_RXD, SYNC_IN, SI, PC_RXD, SYN_ASYN, BAUD_SEL0, BAUD_SEL1, /XE, 
/BUP, /VDETEN 

 

 
 

Output pins: SO, /SCK, VDET0, VDET1, PLL_LOCK, SIO_ERR, MOD_OUT, SYNC_OUT, PC_TXD, 
PC_SCK, OSC_OUT, PSK_TXD0, PSK_TXD1 

 

 
 

Input/output (with pull-up resistor) pin: PSK_RXD 
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4.3 Oscillation Characteristics (Ta ���� ����20°C~80°C) (for your reference) 

Item Symbol Test Condition Min Typ. Max Unit Remarks 

Oscillation start voltage Vsta 
Crystal oscillator, 8 MHz 
C � 10 pF, Ro � 0 �, 
Rf � 1 M� 

�� � 2.2 V  

Oscillation hold voltage Vhold 
Crystal oscillator, 8 MHz 
C � 10 pF, Ro � 0 �, 
Rf � 1 M� 

2.2 � � V  

Note: Evaluate and decide the external components (Rf, C, Ro) in accordance with the crystal oscillator and ceramic 
oscillator used. Before using, be sure to check the oscillation characteristics as these vary depending on the 
crystal or ceramic oscillator. 

 
 

STOP
(internal signal)

*: Connect the circuit near the XI and XO pins. 
*: Use external Rf, Ro, C, and oscillator (crystal). 
*: When using an external clock, input from the XI pin. 

Do not connect XI and XO pin to other external devices. 
*: The /BUP pin is used to control the level of current to the 

oscillation circuit. Setting /BUP � H reduces the dissipation 
current. However, this also results in a fall in the oscillation 
characteristics.  

Rf 

XOXI

to internal clock
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4.4 Power Supply Voltage Detection Circuit (Ta ���� ����20°C~80°C) 

Item Test Condition Min Typ. Max Unit Remarks 

VDET0  2.2 2.4 2.6 V 	0.2 V 

VDET1  3.6 4.0 4.4 V 	0.4 V 

*: Power supply voltage drop detection: When the circuit is enabled, if the VDD voltage exceeds the detected VDET0 
or VDET1, high level is output; if the VDD voltage drops below the detected VDET0 or VDET1, low level is output. 

 

 

*: The reference voltage (Vref) which is not dependent on the VDD voltage is internal to the LSI. The power supply 
voltage detection circuit inputs the voltage by extracting it from the resistance dividing block where the VDD 
voltage is used as the supply to the comparator. The detector compares the voltage with the reference voltage 
(Vref) to detect whether the VDD voltage is below 2.4 V or 4.0 V. 

*: Enable signal: In HALT state and external pin /VDETEN � H input, the voltage detection circuit is disabled. 
 

Enable signal
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VDET0 COMP

Vref
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Vref

hazard elimination circuit 
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4.5.1 Amplifier Characteristics (Ta ���� ����20°C~80°C) (5 V operation) 

Item Test Condition Min Typ. Max Unit Remarks 

Carrier input voltage Peak-to-Peak 0 �� 5.5 V *1 

Amplification ratio 23 37 � dB AMP0 

Amp waveform duty (sine wave input) 

VDD � 4.5 V, 
Vin � 10 mV (RMS) 
Freq � 500 kHz 
(sine wave input) 35:65 50:50 65:35 � AMP1 

Input resistance AMP_IN1 � VDD � 0.5 V 
BYPASS � VDD 36 60 84 k� Amp input 

IN1 pin 

Output impedance Vin � VDD � 0.5 V 0.6 1 1.4 k� AMP0 

*1: The input voltage is the voltage which can be input to the AMP0_IN0, AMP0_IN1, AMP1_IN0, AMP1_IN1 pins. 
It does not specify normal operation. 

*2: The above characteristic is defined by the following test circuit. 
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[Definition] 

Gain � 20 og� (Vout/Vin); however, within the range where output does not saturate. 
Duty cycle � Thalf/Tcyc � 100 

 
*: AMP0 output AMP0_OUT operates with the BYPASS potential (� VDD � 0.5 V) as the operating point. When 

Vin is sufficiently large, a sine wave limited to between VDD and VDD � 1 V (saturated state: almost a square 
wave) is output. 

*: AMP1 is connected to the binary comparator. The duty cycle is measured on the PSK_RXD pin where the data 
are output from the comparator. 
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4.5.2 Amplifier Characteristics (Ta ���� ����20°C~80°C) (3 V Operation) 

Item Test Condition Min Typ. Max Unit Remarks 

Carrier input voltage Peak-to-Peak 0 �� 3.3 V *1 

Amplification ratio 23 36 � dB AMP0 

Amp waveform duty (sine wave input) 

VDD � 3 V, 
Vin � 10 mV (RMS) 
Freq � 500 kHz 
(sine wave input) 35:65 50:50 65:35 � AMP1 

Input resistance AMP_IN1 � VDD � 0.5 V 
BYPASS � VDD 36 60 84 k� Amp input 

IN1 pin 

Output impedance Vin � VDD � 0.5 V 0.6 1 1.4 k� AMP0 

*1: The input voltage is the voltage which can be input to the AMP0_IN0, AMP0_IN1, AMP1_IN0, AMP1_IN1 pins. 
It does not specify normal operation. 

*2: The above characteristics are determined by the same kind of test circuit and definitions as in 4.5.1. 
 
 
 

(Typical characteristic) 

 

20

24

28

32

36

40

44

48

10 100 1000 10000

Ta � 25°C 
VDD � 3 V 

Frequency    (kHz) 

 
Amp gain characteristic 

 
G

ai
n 

  
 (

dB
) 



T6N71B 

2002-02-13 14

5. Pin Assignment 
5.1 Outline of Functions 

 Pin Name Input/ 
output Function 

PSK_TXD0/1 Output Antenna output pin (carrier and data output pin) 

MOD_OUT Output Sub carrier output pin 

Tr
an

sm
it 

ci
rc

ui
t 

VDD_TX, GND_TX �� Transmit-circuit-only power supply pins 

AMP0_IN0 Input PSK receive wave amp (AMP0) input pin 

AMP0_IN1 Input PSK receive wave amp (AMP0) input pin 

AMP0_OUT Output PSK receive wave amp (AMP0) output pin 

AMP1_IN0 Input PSK receive wave amp (AMP1) input pin 

AMP1_IN1 Input PSK receive wave amp (AMP1) input pin 

BYPASS � Amp stabilizing capacitor connecting pin 

R
ec

ei
ve

 c
irc

ui
t 

VDD_A, GND_A � Receive-circuit-only power supply pins 

/RST Input System reset input pin 

PSK_RXD Input/ 
output Receive carrier input/output pin (pull-up resistor connected at input) 

SYNC_IN Input Transmit sync signal input pin 

SYNC_OUT Output Transmit sync signal output pin 

SI Input CPU interface serial input (sync/start-stop sync) pin 

SO Output CPU interface serial output (sync/start-stop sync) pin 

/SCK Output Serial clock (sync) /SIO clock (start-stop sync) pin 

CONT Input Control pin (when L, register setting mode) 

PC_RXD Input External interface receive input (start-stop sync) pin 

PC_TXD Output External interface receive output (start-stop sync) pin 

PC_SCK Input External interface clock generation baud generator input pin 

SYN_ASYN Input CPU interface clock sync/start-stop sync switching pin 

BAUD_SEL0/1 Input Initial transfer rate select pin 

PLL_LOCK Output PLL lock detection pin 

SIO_ERR Output RFID receive data (clock sync) error detection pin 

Lo
gi

c 
ci

rc
ui

t 

VDD_D0~D01, GND_D0~D02, 
VDD_OSC, GND_OSC �� Logic circuit and oscillator power supply pins 

XI, XO � Oscillation circuit. Crystal oscillator, ceramic oscillator, capacitor, and 
external resistor are externally connected. 

OSC_OUT Output Oscillation frequency output pin 

/XE Input Oscillator and receive circuit enable pin. When set to L, oscillation starts. 

/BUP Input Oscillator Beta Up mode enable pin. When set to L, Beta Up mode. 

VDET0/1 Output Pin for detection signal output from power voltage detection circuit 

O
th

er
s 

/VDETEN Input Power voltage detection circuit enable pin. When set to L, enables the 
detector. 

Total: 44 pins (4 NC pins are not included.) 
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5.2 Pin Assignment 

No. Pin name No. Pin name No. Pin name No. Pin name 

1 AMP1_IN0 13 OSC_OUT 25 GND_D1 37 VDD_TX 

2 AMP1_IN1 14 GND_D0 26 /RST 38 PSK_TXD0 

3 GND_OSC 15 SYNC_OUT 27 SIO_ERR 39 PSK_TXD1 

4 XOUT 16 SYNC_IN 28 VDD_D1 40 GND_TX 

5 XIN 17 PSK_RXD 29 SYN_ASYN 41 MOD_OUT 

6 VDD_OSC 18 VDD_D0 30 GND_D2 42 VDD_A 

7 /BUP 19 /SCK 31 PC_TXD 43 AMP0_IN0 

8 /XE 20 SO 32 PC_RXD 44 BYPASS 

9 VDET1 21 SI 33 PC_SCK 45 GND_A 

10 VDET0 22 PLL_LOCK 34 BAUD_SEL0 46 AMP0_IN1 

11 /VDETEN 23 CONT 35 BAUD_SEL1 47 AMP0_OUT 

12 N.C. 24 N.C. 36 N.C. 48 N.C. 
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5.3 Chip Pad Assignment and Coordinates 
Chip size: 3.2 ���� 3.2 mm 

 

 
 
Pad Coordinates 

 Unit: �m 

No. Pad Name 
X 

Coordinate
Y 

Coordinate 
No. Pad Name 

X 
Coordinate

Y 
Coordinate

No. Pad Name 
X 

Coordinate 
Y 

Coordinate

1 AMP1_IN0 �1102 �1464 16 PSK_RXD 1464 �200 31 PC_SCK �627 1464 

2 AMP1_IN1 �855 �1464 17 VDD_D0 1464 0 32 BAUD_SEL0 �855 1464 

3 GND_OSC �627 �1464 18 /SCK 1464 200 33 BAUD_SEL1 �1102 1464 

4 XOUT �409 �1464 19 SO 1464 409 34 VDD_TX �1464 1102 

5 XIN �200 �1464 20 SI 1464 627 35 PSK_TXD0 �1464 855 

6 VDD_OSC 0 �1464 21 PLL_LOCK 1464 855 36 PSK_TXD1 �1464 627 

7 /BUP 200 �1464 22 CONT 1464 1102 37 GND_TX �1464 409 

8 /XE 409 �1464 23 GND_D1 1102 1464 38 MOD_OUT �1464 200 

9 VDET1 627 �1464 24 /RST 855 1464 39 VDD_A �1464 0 

10 VDET0 855 �1464 25 SIO_ERR 627 1464 40 AMP0_IN0 �1464 �200 

11 /VDETEN 1102 �1464 26 VDD_D1 409 1464 41 BYPASS �1464 �409 

12 OSC_OUT 1464 �1102 27 SYN_ASYN 200 1464 42 GND_A �1464 �627 

13 GND_D0 1464 �855 28 GND_D2 0 1464 43 AMP0_IN1 �1464 �855 

14 SYNC_OUT 1464 �627 29 PC_TXD �200 1464 44 AMP0_OUT �1464 �1102 

15 SYNC_IN 1464 �409 30 PC_RXD �409 1464 � � � � 

*: Pad coordinates are the pad center coordinates. 

*: Pad opening is 100 �m � 100 �m. 
 

34. VDD_TX 
35. PSK_TXD0 
36. PSK_TXD1 
37. GND_TX 
38. MOD_OUT 
39. VDD_A 
40. AMP0_IN0 
41. BYPASS 
42. GND_A 
43. AMP0_IN1 
44. AMP0_OUT 

22. CONT 
21. PLL_LOCK 
20. SI 
19. SO 
18./SCK  
17. VDD_D0 
16. PSK_RXD 
15. SYNC_IN 
14. SYNC_OUT 
13. GND_D0 
12. OSC_OUT 
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6. Caution on Designing Peripheral Circuits 
The LSI supports a total of eleven power supply pins (VDD and GND) as follows: 

VDD_D0 to D1, GND_D0 to D2, VDD_OSC, GND_OSC, VDD_A, GND_A, VDD_TX, and GND_TX. 
Because the LSI also has analog circuits, to minimize power interference between circuit blocks, the 

power supply is isolated among logic circuits (VDD_D0 to 1, VDD_D0 to 2, VDD_OSC, and GND_OSC), 
analog circuits (VDD_A, GND_A), and transmit circuits (VDD_TX, GND_TX). Thus, when designing 
peripheral circuits, take this into consideration and pay attention to the following points. 

 
(1) How to handle GND pins 

Connect the GND pins to GND with the same power supply on the circuit board. 
 

(2) How to handle VDD pins 
Connect VDD_D0 to D1 and VDD_OSC to the same power supply on the PCB. For the stability of the 
internal circuits, apply the same VDD level to the logic, analog, and transmission systems. 
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Package Dimensions 

 
 
Weight: 384 mg (typ.) 
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�� TOSHIBA is continually working to improve the quality and reliability of its products. Nevertheless, semiconductor 
devices in general can malfunction or fail due to their inherent electrical sensitivity and vulnerability to physical 
stress. It is the responsibility of the buyer, when utilizing TOSHIBA products, to comply with the standards of 
safety in making a safe design for the entire system, and to avoid situations in which a malfunction or failure of 
such TOSHIBA products could cause loss of human life, bodily injury or damage to property. 
In developing your designs, please ensure that TOSHIBA products are used within specified operating ranges as 
set forth in the most recent TOSHIBA products specifications. Also, please keep in mind the precautions and 
conditions set forth in the “Handling Guide for Semiconductor Devices,” or “TOSHIBA Semiconductor Reliability 
Handbook” etc.. 

�� The TOSHIBA products listed in this document are intended for usage in general electronics applications 
(computer, personal equipment, office equipment, measuring equipment, industrial robotics, domestic appliances, 
etc.). These TOSHIBA products are neither intended nor warranted for usage in equipment that requires 
extraordinarily high quality and/or reliability or a malfunction or failure of which may cause loss of human life or 
bodily injury (“Unintended Usage”). Unintended Usage include atomic energy control instruments, airplane or 
spaceship instruments, transportation instruments, traffic signal instruments, combustion control instruments, 
medical instruments, all types of safety devices, etc.. Unintended Usage of TOSHIBA products listed in this 
document shall be made at the customer’s own risk. 

�� The products described in this document are subject to the foreign exchange and foreign trade laws. 

�� The products described in this document contain components made in the United States and subject to export 
control of the U.S. authorities. Diversion contrary to the U.S. law is prohibited. 

�� The information contained herein is presented only as a guide for the applications of our products. No 
responsibility is assumed by TOSHIBA CORPORATION for any infringements of intellectual property or other 
rights of the third parties which may result from its use. No license is granted by implication or otherwise under 
any intellectual property or other rights of TOSHIBA CORPORATION or others. 

�� The information contained herein is subject to change without notice. 
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