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Figure 1. Functional Block Diagram
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Table 1. ABSOLUTE MAXIMUM RATINGS

Parameter Rating Unit

Positive Supply Voltage (VDD) to GND −0.3, +3.6 V

D+ −0.3 to VDD + 0.3 V

D− to GND −0.3 to +0.6 V

SCLK, SDATA, ALERT, THERM −0.3 to +3.6 V

Input Current, SDATA, THERM −1, +50 mA

Input Current, D− 1 mA

ESD Rating, All Pins (Human Body Model) 1,500 V

Maximum Junction Temperature (TJ MAX) 150 C

Storage Temperature Range −65 to +150 C

Stresses exceeding Maximum Ratings may damage the device. Maximum Ratings are stress ratings only. Functional operation above the
Recommended Operating Conditions is not implied. Extended exposure to stresses above the Recommended Operating Conditions may affect
device reliability.

NOTE: This device is ESD sensitive. Use standard ESD precautions when handling.

Table 2. THERMAL CHARACTERISTICS (Note 1)

Package Type �JA �JC Unit

8-lead DFN 142 43.74 C/W

1. �JA is specified for the worst-case conditions, that is, a device soldered in a circuit board for surface-mount packages.
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Table 3. PIN ASSIGNMENT

Pin No. Mnemonic Description

1 VDD Positive Supply, 2.8 V to 3.6 V.

2 D+ Positive Connection to Remote Temperature Sensor.

3 D− Negative Connection to Remote Temperature Sensor.

4 THERM Open-drain Output. Can be used to turn a fan on/off or throttle a CPU clock in the event of an
overtemperature condition. Requires pullup resistor.

5 GND Supply Ground Connection.

6 ALERT/THERM2 Open-drain Logic Output Used as Interrupt or SMBus ALERT. This can also be configured as a
second THERM output. Requires pullup resistor to VDD.

7 SDATA Logic Input/Output, SMBus Serial Data. Open-drain Output. Requires pullup resistor.

8 SCLK Logic Input, SMBus Serial Clock. Requires pullup resistor.

NOTE: The ground slug on 33 package can be left unconnected.

Table 4. SMBus/I2C TIMING SPECIFICATIONS (Note 1)

Parameter Limit at TMIN and TMAX Unit Description

fSCLK 400 kHz max −

tLOW 1.3 �s min Clock Low Period, between 10% Points

tHIGH 0.6 �s min Clock High Period, between 90% Points

tR 300 ns max Clock/Data Rise Time

tF 300 ns max Clock/Data Fall Time

tSU; STA 600 ns min Start Condition Setup Time

tHD; STA (Note 2) 600 ns min Start Condition Hold Time

tSU; DAT (Note 3) 100 ns min Data Setup Time

tSU; STO (Note 4) 600 ns min Stop Condition Setup Time

tBUF 1.3 �s min Bus Free Time between Stop and Start Conditions

1. Guaranteed by design, but not production tested.
2. Time from 10% of SDATA to 90% of SCLK.
3. Time for 10% or 90% of SDATA to 10% of SCLK.
4. Time for 90% of SCLK to 10% of SDATA.

Figure 2. Serial Bus Timing
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Table 5. ELECTRICAL CHARACTERISTICS (TA = −40C to +125C, VDD = 2.8 V to 3.6 V, unless otherwise noted)

Parameter Conditions Min Typ Max Unit

Power Supply

Supply Voltage, VDD 2.8 3.30 3.6 V

Average Operating Supply Current, IDD 0.0625 Conversions/Sec Rate (Note 1)
Standby Mode

−
−

240
5.0

350
30

�A

Undervoltage Lockout Threshold VDD Input, Disables ADC, Rising Edge − 2.55 − V

Power-On Reset Threshold 1.0 − 2.56 V

Temperature-to-Digital Converter

Local Sensor Accuracy
3.0 V to 3.6 V

0C  TA  +70C
0C  TA  +85C

−
−

−
−

1.0
1.5

C

Local Sensor Accuracy
2.8 V to 3.6 V

−20C  TA  +110C
− − 2.5

C

Resolution − 1.0 − C

Remote Diode Sensor Accuracy
3.0 V to 3.6 V

0C  TA  +70C, −55C  TD (Note 2)  +150C
0C  TA  +85C, −55C  TD (Note 2)  +150C
−40C  TA  +100C, −55C  TD (Note 2)  +150C

−
−
−

−
−
−

1.0
1.5
2.5

C

Remote Diode Sensor Accuracy
2.8 V to 3.6 V

0C  TA  +70C, −20C  TD  +110C
−20C  TA  +110C, TD = +40C

−
−

−
−

1.5
2.25

C

Resolution − 0.25 − C

Remote Sensor Source Current High Level (Note 3)
Middle Level (Note 3)
Low Level (Note 3)

−
−
−

220
82

13.5

−
−
−

�A

Conversion Time From Stop Bit to Conversion Complete, One-shot
Mode with Averaging Switched On

− 40 52 ms

One-shot Mode with Averaging Off
(That Is, Conversion Rate = 16-, 32-, or
64-conversions per Second)

− 6.0 8.0 ms

Maximum Series Resistance Cancelled Resistance Split Evenly on both the D+ and D– Inputs − 1.5 − k�

Open-Drain Digital Outputs (THERM, ALERT/THERM2)

Output Low Voltage, VOL IOUT = −6.0 mA − − 0.4 V

High Level Output Leakage Current, IOH VOUT = VDD − 0.1 1.0 �A

SMBus/I2C Interface (Note 3 and 4)

Logic Input High Voltage, VIH SCLK, SDATA 1.4 − − V

Logic Input Low Voltage, VIL SCLK, SDATA − − 0.8 V

Hysteresis − 500 − mV

SDA Output Low Voltage, VOL − − 0.4 mA

Logic Input Current, IIH, IIL −1.0 − +1.0 �A

SMBus Input Capacitance, SCLK, SDATA − 5.0 − pF

SMBus Clock Frequency − − 400 kHz

SMBus Timeout (Note 5) User Programmable − 25 64 ms

SCLK Falling Edge to SDATA Valid Time Master Clocking in Data − − 1.0 �s

1. See Table 9 for information on other conversion rates.
2. Guaranteed by characterization, but not production tested.
3. Guaranteed by design, but not production tested.
4. See SMBus/I2C Timing Specifications section for more information.
5. Disabled by default. Detailed procedures to enable it are in the Serial Bus Interface section of the datasheet.
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TYPICAL PERFORMANCE CHARACTERISTICS

Figure 3. Local Temperature Error vs. Temperature Figure 4. Remote Temperature Error vs. Actual
Temperature

Figure 5. Temperature Error vs. D+/D− Leakage
Resistance

Figure 6. Temperature Error vs. D+/D− Capacitance

Figure 7. Operating Supply Current vs.
Conversion Rate

Figure 8. Operating Supply Current vs. Voltage
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TYPICAL PERFORMANCE CHARACTERISTICS (Cont’d)

Figure 9. Standby Supply Current vs. Voltage Figure 10. Standby Supply Current vs. Clock
Frequency

Figure 11. Temperature Error vs. Common-mode
Noise Frequency

Figure 12. Temperature Error vs. Differential-mode
Noise Frequency

Figure 13. Temperature Error vs. Series Resistance
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Figure 14. Input Signal Conditioning
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Table 7. TEMPERATURE DATA FORMAT
(TEMPERATURE HIGH BYTE)

Temperature Binary Offset Binary (Note 1)

–55C 0 000 0000
(Note 2)

0 000 1001

0C 0 000 0000 0 100 0000

+1C 0 000 0001 0 100 0001

+10C 0 000 1010 0 100 1010

+25C 0 001 1001 0 101 1001

+50C 0 011 0010 0 111 0010

+75C 0 100 1011 1 000 1011

+100C 0 110 0100 1 010 0100

+125C 0 111 1101 1 011 1101

+127C 0 111 1111 1 011 1111

+150C 0 111 1111
(Note 3)

1 101 0110

1. Offset binary scale temperature values are offset by 64C.
2. Binary scale temperature measurement returns 0C for all

temperatures < 0C.
3. Binary scale temperature measurement returns 127C for all

temperatures > 127C.
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»_M2����I J QI"%&'»_M2*0
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�� J(−64CQ+191C)6QIDE%&'

Table 8. CONFIGURATION REGISTER BIT
ASSIGNMENTS

Bit Name Function
Power-On

Default

7 MASK1 0 = ALERT Enabled
1 = ALERT Masked

0

6 RUN/STOP 0 = Run
1 = Standby

0

5 ALERT/
THERM2

0 = ALERT
1 = THERM2

0

4, 3 Reserved 0

2 Temperature
Range Select

0 = 0C to 127C 
1 = Extended Range

0

1, 0 Reserved 0

;<3�1,374�
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Table 9. CONVERSION RATE REGISTER CODES

Code Conversion/Second Time

0x00 0.0625 16 s

0x01 0.125 8 s

0x02 0.25 4 s

0x03 0.5 2 s

0x04 1 1 s

0x05 2 500 ms

0x06 4 250 ms

0x07 8 125 ms

0x08 16 62.5 ms

0x09 32 31.25 ms

0x0A 64 15.5 ms

0x0B to 0xFF Reserved −

�=01,374�
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Table 10. STATUS REGISTER BIT ASSIGNMENTS

Bit Name Function

7 BUSY 1 when ADC is converting

6 LHIGH
(Note 1)

1 when local high temperature limit is
tripped

5 LLOW
(Note 1)

1 when local low temperature limit is
tripped

4 RHIGH
(Note 1)

1 when remote high temperature limit is
tripped

3 RLOW
(Note 1)

1 when remote low temperature limit is
tripped

2 OPEN
(Note 1)

1 when remote sensor is an open circuit

1 RTHRM 1 when remote THERM limit is tripped

0 LTHRM 1 when local THERM limit is tripped

1. These flags stay high until the status register is read or they are
reset by POR unless Pin 6 is configured as THERM2. Then, only
Bit 2 remains high until the status register is read or is reset by
POR.
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Table 11. SAMPLE OFFSET REGISTER CODES

Offset Value 0x11 0x12

−128C 1000 0000 00 00 0000

−4C 1111 1100 00 00 0000

−1C 1111 1111 00 000000

−0.25C 1111 1111 10 00 0000

0C 0000 0000 00 00 0000

+0.25C 0000 0000 01 00 0000

+1C 0000 0001 00 00 0000

+4C 0000 0100 00 00 0000

+127.75C 0111 1111 11 00 0000

@���01,374�
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Table 12. CONSECUTIVE ALERT REGISTER CODES

Register Value
Number of Out-of-Limit 
Measurements Required

yxxx 000x 1

yxxx 001x 2

yxxx 011x 3

yxxx 111x 4

NOTE: x = don’t care bits, and y = SMBus timeout bit.
Default = 0. See SMBus section for more information.

Table 13. LIST OF REGISTERS

Read Address (Hex) Write Address (Hex) Name Power-On Default

Not Applicable Not Applicable Address Pointer Undefined

00 Not Applicable Local Temperature Value 0000 0000 (0x00)

01 Not Applicable External Temperature Value High Byte 0000 0000 (0x00)

02 Not Applicable Status Undefined

03 09 Configuration 0000 0000 (0x00)

04 0A Conversion Rate 0000 1000 (0x08)

05 0B Local Temperature High Limit 0101 0101 (0x55) (85C)

06 0C Local Temperature Low Limit 0000 0000 (0x00) (0C)

07 0D External Temperature High Limit High Byte 0101 0101 (0x55) (85C)

08 0E External Temperature Low Limit High Byte 0000 0000 (0x00) (0C)

Not Applicable 0F (Note 1) One-shot

10 Not Applicable External Temperature Value Low Byte 0000 0000

11 11 External Temperature Offset High Byte 0000 0000

12 12 External Temperature Offset Low Byte 0000 0000

13 13 External Temperature High Limit Low Byte 0000 0000

14 14 External Temperature Low Limit Low Byte 0000 0000

19 19 External THERM Limit 0110 1100 (0x6C) (108C)

20 20 Local THERM Limit 0101 0101 (0x55) (85C)

21 21 THERM Hysteresis 0000 1010 (0x0A) (10C)

22 22 Consecutive ALERT 0000 0001 (0x01)

FE Not Applicable Manufacturer ID 0100 0001 (0x41)

1. Writing to Address 0x0F causes the NCT1008 to perform a single measurement. It is not a data register, and it does not matter what data
is written to it.
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Figure 15. Writing a Register Address to the Address Pointer Register, then Writing Data to the Selected Register
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Figure 16. Writing to the Address Pointer Register Only
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Figure 17. Reading Data from a Previously Selected Register
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Figure 20. Operation of the THERM and THERM2
Interrupts
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Figure 22. Typical Arrangement of Signal Tracks
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Figure 23. Typical Application Circuit
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Table 15. ORDERING INFORMATION

Device Order Number* Package Description
Package
Option Marking

SMBus
Address Shipping†

NCT1008CMT3R2G 8-Lead WDFN, 22 MT C 0x4C 3,000 Tape & Reel

NCT1008DMT3R2G 8-Lead WDFN, 22 MT D 0x4D 3,000 Tape & Reel

NCT1008CMN3R2G 8-Lead DFN, 33 MN C 0x4C 3,000 Tape & Reel

NCT1008DMN3R2G 8-Lead DFN, 33 MN D 0x4D 3,000 Tape & Reel

†For information on tape and reel specifications, including part orientation and tape sizes, please refer to our Tape and Reel Packaging
Specifications Brochure, BRD8011/D.

*The “G’’ suffix indicates Pb-Free package available.
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