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TA = −55ºC +150ºC VDD = 2.7 V 5.5 V�

1. 

ADC      
1   ±0.5 °C TA = −40°C  +105°C, VDD = 2.7 V  3.6 V 

   ±0.7 °C TA = −55°C  +150°C, VDD = 2.7 V  3.6 V 
   ±0.8 °C TA = −40°C  +105°C, VDD = 4.5 V  5.5 V 
   ±1.0 °C TA = −55°C  +150°C, VDD = 2.7 V  5.5 V 
ADC  13  12 ADC

( )
  16  15 ADC

( 7 = 1)
     

13  0.0625  °C 13  + 12
16  0.0078  °C 16  + 15

 240  ms 
 6  ms 

1 SPS  60  ms 1 SPS
 0.02  °C  = 25ºC 125ºC 25ºC
 0.01  °C TA = 25°C 

DC PSRR  0.1  °C/V TA = 25°C 
     

IOH  0.1 5 μA CT INT 5.5 V
  1 mA VOH = 5.5 V 

VOL   0.4 V IOL = 2 mA @ 5.5 V, IOL = 1 mA @ 3.3 V 
VOH 0.7 × VDD   V  

COUT  3  pF  
     
  ±1 μA VIN = 0 V  VDD 

VIL   0.4 V  
VIH 0.7 × VDD   V  

SCL SDA  50  ns 50 ns
 5 10 pF  
     
2.7  5.5 V  
     

3.3 V  210 250 μA I2C
5.5 V  230 300 μA I2C

1 SPS      
3.3 V  46  μA VDD = 3.3 V, 1 SPS TA = 25°C 
5.5 V  65  μA VDD = 5.5 V, 1 SPS TA = 25°C 

     
3.3 V  2.0 15 μA 
5.5 V  4.4 25 μA 

 700  μW VDD= 3.3 V 25ºC
1 SPS  150  μW VDD= 3.3 V TA= 25ºC

 
1 
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I2C

TA = −55ºC +150ºC VDD = 2.7 V 5.5 V� (tR) = (tF) = 5 ns
(10 90 VDD) 1.6 V �

2.  

1, 2     2
SCL 0  400 kHz  
SCL tHIGH 0.6   μs  
SCL tLOW 1.3   μs  
SCL SDA tR   0.3 μs  
SCL SDA tF   0.3 μs  

tHD;STA 0.6   μs 
tSU;STA 0.6   μs 

tSU;DAT 0.25   μs VDD ≥ 3.0 V 
 0.35   μs VDD < 3.0 V 

tSU;STO 0.6   μs  
tHD;DAT 0   μs  

tBUF 1.3   μs  
 
1 
2 /  = 3 ns 10% 90% 50%  = 10 pF

 

06
56

0-
00

2

PS

tLOW
tR tF

tHD:STA tHD:DAT tSU:DAT

tSU:STA

tHD:STA

tSU:STOtHIGH

SCL

P S

SDA

tBUF
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3.  

VDD GND
SDA GND
SCL GND
A0 GND
A1 GND
CT INT GND
ESD

TJMAX

8 SOIC-N (R-8)
1

3

 θJA

 θJC

IR

RoHS

25ºC

−0.3 V  +7 V 
−0.3 V  VDD + 0.3 V 
−0.3 V  VDD + 0.3 V 
−0.3 V  VDD + 0.3 V 
−0.3 V  VDD + 0.3 V 
−0.3 V  VDD + 0.3 V 
2.0 kV 
−55°C  +150°C 
−65°C  +160°C 
150°C 
 
WMAX = (TJMAX − TA

2)/θJA 
 
121°C/W 
56°C/W 
220°C 
260°C (0°C) 

20秒至40秒
3ºC/
-6ºC/
8

 
1 2 PCB θJA θJC
 (TA) 3

2 TA = 
3 

PCB
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SDA 2
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GND7
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TOP VIEW
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4.

1  SCL  

2  SDA  

3  A0  
4  A1  
5 INT 

6 CT 

7  GND  
8 VDD 

 

4.

I2C � ADT7410 �
� 10 kΩ�

I2C / � �
� 10 kΩ�

I2C � � GND VDD I2C �
I2C � � GND VDD I2C �

� � �
� 10 kΩ�

� �
� 10 kΩ�

�
2.7 V 5.5 V � 0.1 μF �
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Σ-Δ MODULATOR

INTEGRATOR
COMPARATOR

TEMPERATURE
VALUE

REGISTER

CLOCK
GENERATOR

LPF DIGITAL
FILTER

1-BIT
DAC

VOLTAGE REF
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�

�
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) �

16 �
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 INT CT

 CT INT
 CT INT
 1 SPS

 
Σ-Δ

1 DAC

I2C

12. Σ-Δ
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TEMPERATURE

149°C

148°C

147°C

146°C

145°C

144°C

143°C

142°C

141°C

140°C

CT PIN
POLARITY = ACTIVE LOW

CT PIN
POLARITY = ACTIVE HIGH

TCRIT

TCRIT – THYST

TIME

*THERE IS A 240ms DELAY BETWEEN WRITING TO THE CONFIGURATION REGISTER TO START
A STANDARD ONE-SHOT CONVERSION AND THE CT PIN GOING ACTIVE. THIS IS DUE TO THE
CONVERSION TIME. THE DELAY IS 60ms IN THE CASE OF A 1 SPS CONVERSION.

WRITE TO
BIT 5 AND BIT 6 OF

CONFIGURATION
REGISTER.*

WRITE TO
BIT 5 AND BIT 6 OF

CONFIGURATION
REGISTER.*

WRITE TO
BIT 5 AND BIT 6 OF

CONFIGURATION
REGISTER.*

06
56

0-
01

3
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0 ADT7410

240 ms ADT7410

1 SPS

60 ms
940 ms 0 1
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13
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5. 13

( ) [15:3] ( )

−55°C 1 1100 1001 0000 0x1C90 
−50°C 1 1100 1110 0000 0x1CE0 
−25°C 1 1110 0111 0000 0x1E70 
−0.0625°C 1 1111 1111 1111 0x1FFF 
0°C 0 0000 0000 0000 0x000 
+0.0625°C 0 0000 0000 0001 0x001 
+25°C 0 0001 1001 0000 0x190 
+50°C 0 0011 0010 0000 0x320 
+125°C 0 0111 1101 0000 0x7D0 
+150°C 0 1001 0110 0000 0x960 

 

 

 
13 ADC LSB 0.0625ºC ADC

255ºC ADT7410
−55ºC +150ºC

16 TCRIT

THIGH

TLOW

TCRIT THIGH

TLOW 13
MSB 0 2 LSB

TCRIT THIGH TLOW

5 0 2 13

0x03 7
1 16
16 0 2

LSB 13

2 9
ADT7410 13

LSB LSB 5 6 3

16  
  = ADC  ( )/128

  = (ADC  ( ) – 65,536)/128

ADC 16 �

  = (ADC  ( ) – 32,768)/128

ADC 15 �

13

  = ADC  ( )/16

  = (ADC  ( ) − 8192)/16

ADC 13 MSB �

  = (ADC  ( ) – 4096)/16

ADC 15 �

10

 = ADC  ( )/2

 = (ADC  ( ) − 1024)/2

ADC 10

 = (ADC  ( ) − 512)/2

ADC 9

9

 = ADC  ( )

 = ADC  ( ) − 512

ADC 9

 = ADC  ( ) − 256

ADC 8
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6. ADT7410

7.

0x00 

THIGH
THIGH
TLOW
TLOW
TCRIT
TCRIT
THYST
ID

0x00 
0x01 0x00 
0x02 0x00 
0x03 0x00 
0x04 0x20 (64°C) 
0x05 0x00 (64°C) 
0x06 0x05 (10°C) 
0x07 0x00 (10°C) 
0x08 0x49 (147°C) 
0x09 0x80 (147°C) 
0x0A 0x05 (5°C) 
0x0B 0xCX 
0x2F 0xXX 

P7 P6 P5 P4 P3 P2 P1 P0 

ADD7 ADD6 ADD5 ADD4 ADD3 ADD2 ADD1 ADD0 

 

8. MSB 0x00

[8:14] 0000000 R 
[15] 0 R 

9. LSB 0x01

[0]  0 R TLOW /LSB0 0x03[7] = 0 13
TLOW � TLOW 1�

0x03[7] = 1 16
15 0�

0x03[7] = 0 13
THIGH THIGH 1

0x03[7] = 1 16
15 1

0x03[7] = 0 13
TCRIT TCRIT 1

2x03[7] = 1 16
15 2

    

[1] 0 R THIGH /LSB1 

    

[2] 0 R TCRIT /LSB2 

    

[3:7] 00000 R 
 

ADT7410 14

� 9
� 1
� 1 ID
� 1
� 1
� 1

8 � � ID
� �
0x00 MSB� MSB

LSB �
MSB �

0x00 8 MSB 7 15
0x01 8 LSB 0 7 �

0x01 0x00
�

0 2 TCRIT�THIGH TLOW � ADC
16 0 2

LSB �
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10. 0x02

[0:3]  0000 R 0。
[4] 0 R TLOW 

[5] 0 R THIGH 

[6] 0 R TCRIT 

[7] 1 R RDY 

11. 0x03

[0:1]  00 R/W INT CT /

    00 = 1 
    01 = 2 
    10 = 3 
    11 = 4 
[2] 0 R/W CT CT
    0 = 
    1 = 
[3] 0 R/W INT INT
    0 = 
    1 = 
[4] 0 R/W INT/CT
    0 = 
    1 = 
[5:6] 00 R/W ADT7410
    00 = ADT7410

    
01 = 240 ms

    
10 = 1 SPS 60 ms

 11 = 

[7] 0 R/W ADC
    0 = 13  + 12 0.0625ºC
    1 = 16  + 15 0.0078ºC

8 CT INT

/

RDY 1 SPS
RDY

8 ADT7410

TLOW 1� /
TLOW + THYST 0�

THIGH 1 /
THIGH − THYST 0

TCRIT 1 /
TCRIT − THYST 0

1 1 SPS
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12.T
HIGH

MSB 0x04

[15:8]  0x20 R/W THIGH MSB 

13.T
HIGH

LSB ( 0x05)

[7:0]  0x00 R/W THIGH LSB 

14.T
LOW

MSB ( 0x06)

[15:8]  0x05 R/W TLOW MSB 

15.T
LOW

LSB ( 0x07)

[7:0] 0x00 R/W TLOW LSB 

16.T
CRIT

MSB ( 0x08)

[15:8]  0x49 R/W TCRIT MSB 

17.T
CRIT

LSB ( 0x09)

[7:0]  0x80 R/W TCRIT LSB 

 

ADT7410

T
HIGH

THIGH MSB THIGH LSB

INT
MSB

0x04 8 MSB
15 8 0x05 8 LSB 7

0 0x05 THIGH

LSB 0x04 THIGH MSB

THIGH 64ºC

T
LOW

TLOW MSB TLOW LSB

INT
MSB

0x06 8 MSB
15 8 0x07 8 LSB 7

0 0x07 TLOW

LSB 0x06 TLOW MSB

TLOW 10ºC

T
CRIT

TCRIT MSB TCRIT LSB

CT MSB

0x08 8 MSB
15 8 0x09 8 LSB 7

0 0x09 TCRIT

LSB 0x08 TCRIT MSB

TCRIT 147ºC

MSB

LSB

MSB

LSB

MSB

LSB
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18. THYST ( 0x0A)

[3:0]  0101 R/W THYST

[7:4] 0000 R/W N/A

 

19. ID ( 0x0B)

[2:0]  XXX R
[7:3] 11001 R

 

ADT7410 

0ºC 15ºC 5ºC

ID
ID

ID

8 3 7 ID 0
2

T
HYST

8 THIGH TLOW TCRIT

4 LSB
1ºC 0ºC 15ºC

THIGH TCRIT TLOW
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ADT7410

SCL
CT

INT

A1
A0

SDA

GND

VDD

10kΩ10kΩ
10kΩ

PULL-UP
VDD

PULL-UP
VDD

0.1μF10kΩ

PULL-UP
VDD

TO INTERRUPT PIN
ON MICROCONTROLLER

VDD

06
56

0-
01

4

 

 

20. I2C

A6 A5 A4 A3 A2 A1 A0 

1 0 0 1 0 0 0 0x48 
1 0 0 1 0 0 1 0x49 
1 0 0 1 0 1 0 0x4A 
1 0 0 1 0 1 1 0x4B 

ADT7410

14. I2C

ADT7410 I2C ADT7410

14 I2C

I2C ADT7410 7
ADT7410 5 MSB 10010 A1 A0

2 LSB
4 20

SDA SCL 10 kΩ

2. 9
( )

R/W 0 R/W
1

3. 9 (8 1
)

4. 
10

9

10
10

1. 
(SDA)

(SCL) /

8 7
(MSB (R/W) R/W
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FRAME 1
SERIAL BUS ADDRESS BYTE

FRAME 2
ADDRESS POINTER REGISTER BYTE

ACK. BY
ADT7410

ACK. BY
ADT7410

ACK. BY
ADT7410

STOP BY
MASTER

FRAME 3
DATA BYTE

SDA (CONTINUED)

SCL (CONTINUED)

SCL

SDA

START BY
MASTER

1 0 0 1 0 A1 A0 P7 P6 P5 P4 P3 P2 P1 P0

9

D7 D6 D5 D4 D3 D2 D1 D0

R/W

1 91

91

06
56

0-
01

6

 

 

FRAME 1
SERIAL BUS ADDRESS BYTE

FRAME 2
ADDRESS POINTER REGISTER BYTE

ACK. BY
ADT7410

ACK. BY
ADT7410

ACK. BY
ADT7410

STOP BY
MASTER

FRAME 4
DATA BYTE

SCL

SDA

START BY
MASTER

1 0 0 1 0 A1 A0 P7 P6 P5 P4 P3 P2 P1 P0

9

D7 D6 D5 D4 D3 D2 D1 D0

R/W

1 91

91

ACK. BY
ADT7410

FRAME 3
DATA BYTE

SDA (CONTINUED)

SCL (CONTINUED)

D15 D14 D13 D12 D11 D10 D9 D8

91

06
56

0-
01

7
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2 ADT7410

15

THIGH TLOW TCRIT

MSB LSB

2
MSB

16

15.

16. 2
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SCL

SDA

1

1 0 0 1 A20 A0

REPEAT START
BY MASTER

FRAME 3
SERIAL BUS ADDRESS

BYTE

FRAME 4
DATA BYTE FROM CONFIGURATION

REGISTER

STOP BY
MASTER

ACK. BY
ADT7410

NO ACK. BY
MASTER

R/W D7 D6 D5 D4 D3 D2 D1 D0

99 1

06
56

0-
01

8

SCL

SDA

1

1 0 0 1 A1 A0

START BY
MASTER

FRAME 1
SERIAL BUS ADDRESS

BYTE

FRAME 2
ADDRESS POINTER REGISTER BYTE

ACK. BY
ADT7410

ACK. BY
ADT7410

R/W P7 P6 P5 P4 P3 P2 P1 P0

99 1

0

 

ADT7410
I2C

ADT7410
I2C 200 μs

0x2F

7 0 8 R/W 0
I2C

ADT7410

2 0x06 ADT7410
ADT7410 I2C

200 μs

ADT7410

ADT7410 THYST

ID
THIGH TLOW TCRIT

17
8 18

2
MSB

LSB

16 I2C

ADT7410

17.
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NOTES
1. A START CONDITION AT THE BEGINNING IS DEFINED AS A HIGH-TO-LOW TRANSITION ON SDA WHILE SCLK REMAINS HIGH.
2. A STOP CONDITION AT THE END IS DEFINED AS A LOW-TO-HIGH TRANSITION ON SDA WHILE SCLK REMAINS HIGH.
3. THE MASTER GENERATES THE NO ACKNOWLEDGE AT THE END OF THE READBACK TO SIGNAL THAT IT DOES NOT WANT ADDITIONAL DATA.
4. TEMPERATURE REGISTER MSB DATA AND TEMPERATURE REGISTER LSB DATA ARE ALWAYS SEPARATED BY A LOW ACK BIT.
5. THE R/W BIT IS SET TO A1 TO INDICATE A READBACK OPERATION.

SDA
1 0 0 R/W A7 A6

SCL

SDA

SCL

1 A1 A0

11

0 A1 A0

9

ADT7410 DEVICE ADDRESS REGISTER ADDRESS[A7:A0]

D1 D0D7 D6

TEMPERATURE REGISTER
MSB DATA

9

1 19 9

0 A1 1 A0

06
56

0-
02

3

R/W

REPEAT
START

D1 D0D7 D6

ACK. BY
ADT7410

ACK. BY
MASTER

NO
ACK. BY
MASTER

ACK. BY
ADT7410

START

ADT7410 DEVICE ADDRESS ACK. BY
ADT7410

TEMPERATURE REGISTER
LSB DATA

SR
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TEMPERATURE

82°C

81°C

80°C

79°C

78°C

77°C

76°C

75°C

74°C

73°C

INT PIN
(COMPARATOR MODE)

POLARITY = ACTIVE LOW

INT PIN
(INTERRUPT MODE)

POLARITY = ACTIVE LOW

INT PIN
(INTERRUPT MODE)

POLARITY = ACTIVE HIGH

INT PIN
(COMPARATOR MODE)

POLARITY = ACTIVE HIGH

THIGH

THIGH – THYST

TIME

READ READ READ 06
56

0-
02

0

 

19. THIGH INT

INT CT
INT CT VDD 10 k
Ω

INT CT /
THIGH

TLOW

INT

19 THIGH

20
TLOW

THIGH − THYST

TLOW + THYST INT

ADT7410 INT

ADT7410 INT
INT

THIGH TLOW

INT

ADT7410 INT
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TEMPERATURE

–13°C

–14°C

–15°C

–16°C

–17°C

–18°C

–19°C

–20°C

–21°C

–22°C

INT PIN
(COMPARATOR MODE)

POLARITY = ACTIVE LOW

INT PIN
(INTERRUPT MODE)

POLARITY = ACTIVE LOW

INT PIN
(INTERRUPT MODE)

POLARITY = ACTIVE HIGH

INT PIN
(COMPARATOR MODE)

POLARITY = ACTIVE HIGH

TLOW + THYST

TLOW

TIME

READ READ READ

06
56

0-
02

1

 

 

ADT7410 

20. TLOW INT
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0.1μF ADT7410

TTL/CMOS
LOGIC

CIRCUITS

POWER
SUPPLY

06
56

0-
02

2

 

 

Q
ºC/W

V D D GND 0.1μF
ADT7410 ADT7410

ADT7410
ADT7410

20 kHz 1 MHz

ADT7410 21

0.1 μF

ADT7410 VDD

ADT7410

ADT7410
ADT7410
ADT7410

ADT7410
ADT7410

60% ADT7410
GND

ADT7410 GND
GND

ADT7410

21.
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CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

COMPLIANT TO JEDEC STANDARDS MS-012-AA

01
24

07
-A

0.25 (0.0098)
0.17 (0.0067)

1.27 (0.0500)
0.40 (0.0157)

0.50 (0.0196)
0.25 (0.0099)

45°

8°
0°

1.75 (0.0688)
1.35 (0.0532)

SEATING
PLANE

0.25 (0.0098)
0.10 (0.0040)

4
1

8 5

5.00 (0.1968)
4.80 (0.1890)

4.00 (0.1574)
3.80 (0.1497)

1.27 (0.0500)
BSC

6.20 (0.2441)
5.80 (0.2284)

0.51 (0.0201)
0.31 (0.0122)

COPLANARITY
0.10

 

 

1

ADT7410TRZ2 –55°C  +150°C ±0.5°C R-8 
ADT7410TRZ-REEL2 –55°C  +150°C ±0.5°C R-8 
ADT7410TRZ-REEL72 –55°C  +150°C ±0.5°C R-8 
EVAL-ADT7410EBZ2   
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ADT7410 

22. 8 [SOIC_N]
(R-8)
mm (inches)

8 SOIC_N
8 SOIC_N
8 SOIC_N

1 −40ºC +105ºC
2 Z= RoHS


