
S-5852A Series

www.ablic.com

HIGH-ACCURACY DIGITAL TEMPERATURE SENSOR
WITH THERMOSTAT FUNCTION

© ABLIC Inc., 2015-2023   Rev.1.3_00 

 

 1

The S-5852A Series is a high-accuracy digital temperature sensor with thermostat function, which operates in 1.7 V to 3.6 V 

voltage ranges. The S-5852A Series interfaces with exteriors via I2C-bus and operates at 1.0 MHz maximum. The 

temperature detection signal is output by using the thermostat function which can be set by the I2C-bus. Moreover, a 

substantial reduction in current consumption may be achieved by using the shutdown mode which can be set by the I2C-bus. 

 

The operation of the S-5852A Series is explained in the user's manual. Contact our sales representatives for more 

information. 

 

Caution This product is intended to use in general electronic devices such as consumer electronics, office 

equipment, and communications devices. Before using the product in medical equipment or automobile 

equipment including car audio, keyless entry and engine control unit, it is imperative to contact our sales 

representatives. 

 

 

 Features 

• Temperature accuracy, high-accuracy temperature range*1: ±0.5°C typ. / ±1.0°C max. (Ta = 0°C to +65°C) 

      ±0.5°C typ. / ±1.0°C max. (Ta = +75°C to +95°C) 

• Temperature resolution:     0.5°C, 0.25°C, 0.125°C, 0.0625°C  

      (Selectable by the resolution register) 

• Temperature sample rate:     7 samples / s min. 

• Hysteresis width:     No hysteresis, 1.5°C, 3.0°C, 6.0°C  

      (Selectable by the configuration register) 

• Current consumption: 

 Shutdown mode at serial bus non-active: IDD3 = 0.3 µA typ., IDD3 = 3.0 µA max. 

 Active mode at serial bus non-active:     IDD1 = 40.0 µA typ., IDD1 = 100.0 µA max. 

• Operation voltage range:  1.7 V to 3.6 V 

• Operation frequency:     1.0 MHz max. (VDD = 2.2 V to 3.6 V) 

      400 kHz max. (VDD = 1.7 V to 3.6 V) 

• Thermostat function:     Dual trip mode, single trip mode 

      (Selectable by the configuration register) 

• Noise suppression: Schmitt trigger and noise filter on input pins (SCL, SDA) 

• Operation temperature range:  Ta = −40°C to +125°C 

• Lead-free (Sn 100%), halogen-free 

 

*1. The option of the high-accuracy temperature range can be selected. 

 

 

 Applications 

• Solid state drive 

• Hard disk drive 

• Notebook PC, tablet PC 

• Refrigerator 

• Air conditioning system 



 Package 

• HSNT-8(2030) 
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 Block Diagram 
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Figure 1 
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 Product Name Structure 
 

1.  Product name 

 S-5852A  B  C  x  C  -  A8T1  U  4 

Environmental code 

 U: Lead-free (Sn 100%), halogen-free 

 

Package abbreviation and IC packing specifications
*1

 

 A8T1: HSNT-8(2030), Tape 

 

Operation temperature range 

 C: Ta = −40°C to +125°C 

 

High-accuracy temperature range 

 A: Ta = +75°C to +95°C 

 B: Ta = 0°C to +65°C 

 

Temperature accuracy 

 C: ±0.5°C typ. / ±1.0°C max. 

 

Operation voltage 

 B: VDD = 1.7 V min. 

 

*1.  Refer to the tape drawing. 

 

2.  Package 

Table 1  Package Drawing Codes 

Package Name Dimension Tape Reel Land 

HSNT-8(2030) PP008-A-P-SD PP008-A-C-SD PP008-A-R-SD PP008-A-L-SD 

 

3.  Product name list 

Table 2 

Product Name Operation Voltage Temperature Accuracy 
High-accuracy 

Temperature Range 

Operation Temperature 

Range 

S-5852ABCAC-A8T1U4 1.7 V min. ±0.5°C typ. / ±1.0°C max. Ta = +75°C to +95°C Ta = −40°C to +125°C 

S-5852ABCBC-A8T1U4 1.7 V min. ±0.5°C typ. / ±1.0°C max. Ta = 0°C to +65°C Ta = −40°C to +125°C 
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 Pin Configuration 
 

1.  HSNT-8(2030) 

8 1

5 4

Top view

Bottom view

1 8

4 5

*1  
 

Figure 2 

Table 3 

Pin No. Symbol Description 

1 A0 Slave address input pin 

2 A1 Slave address input pin 

3 A2 Slave address input pin 

4 VSS GND pin 

5 SDA*2 Serial data I/O pin 

6 SCL*2 Serial clock input pin 

7 TMS
_______

 Temperature switch output (Thermostat output) pin 

8 VDD Power supply pin 

   

 

*1. Connect the heat sink of backside at shadowed area to the board, and set electric potential open or GND. 

 However, do not use it as the function of electrode. 

*2. Do not use it in "High-Z". 
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 Absolute Maximum Ratings 
Table 4 

Item Symbol Absolute Maximum Rating Unit 

Power supply voltage VDD −0.3 to +4.3 V 

Input voltage (SCL, A0, A1, A2) VIN  −0.3 to +4.3 V 

I/O voltage (SDA) VIO −0.3 to +4.3 V 

Output voltage (TMS
_______

) VOUT −0.3 to +4.3 V 

Operation ambient temperature Topr −40 to +125 °C 

Storage temperature Tstg −65 to +150 °C 

Caution The absolute maximum ratings are rated values exceeding which the product could suffer 

physical damage. These values must therefore not be exceeded under any conditions. 

 

 

 Recommended Operation Conditions 

Table 5 

Item Symbol Min. Max. Unit 

Power supply voltage VDD 1.7 3.6 V 

Operation ambient temperature Topr −40 +125 °C 

High level input voltage VIH 0.7 × VDD 3.6 V 

Low level input voltage VIL −0.3 0.3 × VDD V 

 

 Pin Capacitance 
Table 6 

(Ta = +25°C, fSCL = 1.0 MHz, VDD = 2.5 V) 

Item Symbol Condition Min. Max. Unit 

Input capacitance CIN VIN = 0 V (SCL, A0, A1, A2) − 6 pF 

I/O capacitance CI/O VI/O = 0 V (SDA)  − 8 pF 

Output capacitance COUT VOUT = 0 V (TMS
_______

) − 8 pF 
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 DC Electrical Characteristics 
 

Table 7 

Item Symbol Condition Min. Typ. Max. Unit 

Current consumption 

at active mode 

IDD1 Active mode at serial bus non-active − 40.0 100.0 µA 

IDD2 Active mode at serial bus active − − 400.0 µA 

Current consumption  

at shutdown mode 

IDD3 Shutdown mode at serial bus non-active − 0.3 3.0 µA 

IDD4 Shutdown mode at serial bus active − − 400.0 µA 

 

 

Table 8 

Item Symbol Condition Min. Max. Unit 

Input leakage current  ILI 
SCL, SDA 

VIN = VSS to VDD 
− 1.0 µA 

Output leakage current ILO 
SDA, TMS

_______

 

VOUT = VSS to VDD 
− 1.0 µA 

Input current 1 IIL 
A0, A1, A2  

VIN < 0.3 × VDD 
− 50.0 µA 

Input current 2 IIH 
A0, A1, A2 

VIN > 0.7 × VDD 
− 2.0 µA 

Input impedance 1 ZIL 
A0, A1, A2 

VIN = 0.3 × VDD 
30 − kΩ 

Input impedance 2 ZIH 
A0, A1, A2 

VIN = 0.7 × VDD 
800 − kΩ 

Low level output voltage VOL 
SDA, TMS

_______

 

IOL = 3.0 mA 
− 0.4 V 

Low level output current 1 IOL1 
SDA, TMS

_______

 

VOL = 0.4 V, 2.2 V ≤ VDD ≤ 3.6 V 
20 − mA 

Low level output current 2 IOL2 
SDA, TMS

_______

 

VOL = 0.6 V, 1.7 V ≤ VDD ≤ 2.2 V 
6 − mA 
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 AC Electrical Characteristics 
 

Table 9  Measurement Conditions  

 
0.8 × VDD 

Input pulse voltage Output reference voltage 

0.2 × VDD 

0.7 × VDD 

0.3 × VDD 

Input pulse voltage 0.2 × VDD to 0.8 × VDD  

Input pulse rising / falling time 20 ns or less  

Output reference voltage 0.3 × VDD to 0.7 × VDD  

Output load 
100 pF + 1 kΩ pull-up 

reisitance 
 

   

   

   

   Figure 3  Input / Output Waveform during AC Measurement 

 

Table 10 

Item Symbol 
VDD = 1.7 V to 3.6 V VDD = 2.2 V to 3.6 V 

Unit 
Min. Max. Min. Max. 

SCL clock frequency fSCL 0 400 0 1000 kHz 

SCL clock time "L" tLOW 1.3 − 0.5 − µs 

SCL clock time "H" tHIGH 0.6 − 0.26 − µs 

SDA output delay time tAA 0.1 0.9 0.1 0.45 µs 

SDA output hold time tDH 50 − 50 − ns 

SCL, SDA rising time tR 0.02 0.3 − 0.12 µs 

SCL, SDA falling time tF 0.02 0.3 − 0.12 µs 

Data input setup time tSU.DAT 100 − 50 − ns 

Data input hold time tHD.DAT 0 − 0 − ns 

Start condition setup time tSU.STA 0.6 − 0.26 − µs 

Start condition hold time tHD.STA 0.6 − 0.26 − µs 

Stop condition setup time tSU.STO 0.6 − 0.26 − µs 

Bus release time tBUF 1.3 − 0.5 − µs 

Noise suppression time tI − 50 − 50 ns 

 

 

 

SCL 

SDA 

(Input) 

SDA 

(Output) 

tBUF 

tR 

tSU.STO 

tSU.DAT tHD.DAT 

tDH tAA 

tHIGH tLOW 

tHD.STA 

tSU.STA

tF 

 

 

Figure 4  Bus Timing 
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 Temperature Characteristics 

Table 11 

Item Symbol Condition Min. Typ. Max. Unit 

Temperature accuracy*1 
TACC1 Ta = 0°C to +65°C − ±0.5 ±1.0 °C 

TACC2 Ta = −40°C to +125°C − − ±3.0 °C 

Temperature resolution TRES Default value − 0.25 − °C 

Temperature conversion time 

tCONV1 
TRES[1:0] = "00" setting 

LSB = 0.5°C 
− − 35 ms 

tCONV2 
TRES[1:0] = "01" setting 

LSB = 0.25°C 
− − 70 ms 

tCONV3 
TRES[1:0] = "10" setting 

LSB = 0.125°C 
− − 140 ms 

tCONV4 
TRES[1:0] = "11" setting 

LSB = 0.0625°C 
− − 140 ms 

*1. TRES[1:0] = "11" setting 

 

 

 Precautions 
 

• Do not operate these ICs in excess of the absolute maximum ratings. Attention should be paid to the power supply 

voltage, especially. The surge voltage which exceeds the absolute maximum ratings can cause latch-up and 

malfunction. Perform operations after confirming the detailed operation condition in the datasheet. 

 

• Operations with moisture on this IC's pins may occur malfunction by short-circuit between pins. Especially, in 

occasions like picking this IC up from low temperature tank during the evaluation. Be sure that there is no frost on this 

IC's pins to prevent malfunction by short-circuit. 

Also attention should be paid in using on environment, which is easy to dew for the same reason. 

 

• Do not apply an electrostatic discharge to this IC that exceeds the performance ratings of the built-in electrostatic 

protection circuit. 

 

• ABLIC Inc. claims no responsibility for any and all disputes arising out of or in connection with any infringement of the 

products including this IC upon patents owned by a third party. 
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 Characteristics (Typical Data) 

1.  Current consumption at active mode (IDD1) vs. Temperature (Ta) 

Ta [°C]

−40 −25 0 25 50 75 100 125
0

100

80

60

40

20

ID
D

1
 [

µ
A

]

VDD = 3.6 V

VDD = 2.5 V

VDD = 1.7 V

 

 

 

 

2.  Current consumption at shutdown mode (IDD3) vs. Temperature (Ta) 
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3.  Current consumption at active mode (IDD2) vs. SCL clock frequency (fSCL) 

Ta = +25°C 
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4.  Low level output current (IOLn) vs. Low level output voltage (VOL) 

Ta = +25°C 
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Remark n = 1, 2 
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5.  Temperature accuracy (TACCn) vs. Temperature (Ta) 

 

TRES[1:0] = "11" setting 

Ta [°C]
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VDD = 2.5 V, TRES[1:0] = "11" setting, 

number of measurement = 100 pieces 
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Remark n = 1, 2 

 

6.  Temperature conversion time (tCONV4) vs. Temperature (Ta) 

TRES [1:0] = "11" setting 
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7.  Thermal response time (Temperature vs. Time) 

When HSNT-8(2030) mounted on the evaluation board is put into the liquid of +100°C from the air of +25°C. 
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Remark Evaluation board 

 Dimensions: 22 mm × 21 mm 

 Thickness: 1.6 mm 
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��� %HIRUH�XVLQJ�WKH�SURGXFWV��FRQILUP�WKHLU�DSSOLFDWLRQV��DQG�WKH�ODZV�DQG�UHJXODWLRQV�RI�WKH�UHJLRQ�RU�FRXQWU\�ZKHUH�WKH\�
DUH�XVHG�DQG�YHULI\�VXLWDELOLW\��VDIHW\�DQG�RWKHU�IDFWRUV�IRU�WKH�LQWHQGHG�XVH��

��� :KHQ�H[SRUWLQJ�WKH�SURGXFWV��FRPSO\�ZLWK�WKH�)RUHLJQ�([FKDQJH�DQG�)RUHLJQ�7UDGH�$FW�DQG�DOO�RWKHU�H[SRUW�UHODWHG�
ODZV��DQG�IROORZ�WKH�UHTXLUHG�SURFHGXUHV��

��� 7KH� SURGXFWV� DUH� VWULFWO\� SURKLELWHG� IURP� XVLQJ�� SURYLGLQJ� RU� H[SRUWLQJ� IRU� WKH� SXUSRVHV� RI� WKH� GHYHORSPHQW� RI�
ZHDSRQV�RI�PDVV�GHVWUXFWLRQ�RU�PLOLWDU\�XVH��$%/,&�,QF��LV�QRW� OLDEOH�IRU�DQ\�ORVVHV��GDPDJHV��FODLPV�RU�GHPDQGV�
FDXVHG�E\�DQ\�SURYLVLRQ�RU�H[SRUW�WR�WKH�SHUVRQ�RU�HQWLW\�ZKR�LQWHQGV�WR�GHYHORS��PDQXIDFWXUH��XVH�RU�VWRUH�QXFOHDU��
ELRORJLFDO�RU�FKHPLFDO�ZHDSRQV�RU�PLVVLOHV��RU�XVH�DQ\�RWKHU�PLOLWDU\�SXUSRVHV��

��� 7KH�SURGXFWV�DUH�QRW�GHVLJQHG�WR�EH�XVHG�DV�SDUW�RI�DQ\�GHYLFH�RU�HTXLSPHQW�WKDW�PD\�DIIHFW�WKH�KXPDQ�ERG\��KXPDQ�
OLIH�� RU� DVVHWV� �VXFK� DV� PHGLFDO� HTXLSPHQW�� GLVDVWHU� SUHYHQWLRQ� V\VWHPV�� VHFXULW\� V\VWHPV�� FRPEXVWLRQ� FRQWURO�
V\VWHPV��LQIUDVWUXFWXUH�FRQWURO�V\VWHPV��YHKLFOH�HTXLSPHQW��WUDIILF�V\VWHPV��LQ�YHKLFOH�HTXLSPHQW��DYLDWLRQ�HTXLSPHQW��
DHURVSDFH�HTXLSPHQW��DQG�QXFOHDU�UHODWHG�HTXLSPHQW���H[FOXGLQJ�ZKHQ�VSHFLILHG�IRU�LQ�YHKLFOH�XVH�RU�RWKHU�XVHV�E\�
$%/,&��,QF��'R�QRW�DSSO\�WKH�SURGXFWV�WR�WKH�DERYH�OLVWHG�GHYLFHV�DQG�HTXLSPHQWV�� �
$%/,&�,QF��LV�QRW�OLDEOH�IRU�DQ\�ORVVHV��GDPDJHV��FODLPV�RU�GHPDQGV�FDXVHG�E\�XQDXWKRUL]HG�RU�XQVSHFLILHG�XVH�RI�
WKH�SURGXFWV��

��� ,Q�JHQHUDO��VHPLFRQGXFWRU�SURGXFWV�PD\�IDLO�RU�PDOIXQFWLRQ�ZLWK�VRPH�SUREDELOLW\��7KH�XVHU�RI� WKH�SURGXFWV�VKRXOG�
WKHUHIRUH� WDNH� UHVSRQVLELOLW\� WR� JLYH� WKRURXJK� FRQVLGHUDWLRQ� WR� VDIHW\� GHVLJQ� LQFOXGLQJ� UHGXQGDQF\�� ILUH� VSUHDG�
SUHYHQWLRQ� PHDVXUHV�� DQG� PDOIXQFWLRQ� SUHYHQWLRQ� WR� SUHYHQW� DFFLGHQWV� FDXVLQJ� LQMXU\� RU� GHDWK�� ILUHV� DQG� VRFLDO�
GDPDJH��HWF��WKDW�PD\�HQVXH�IURP�WKH�SURGXFWV
�IDLOXUH�RU�PDOIXQFWLRQ��
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SURGXFW�GHVLJQ�E\�WKH�FXVWRPHU�GHSHQGLQJ�RQ�WKH�LQWHQGHG�XVH��

���� 7KH�SURGXFWV�GR�QRW�DIIHFW�KXPDQ�KHDOWK�XQGHU�QRUPDO�XVH��+RZHYHU��WKH\�FRQWDLQ�FKHPLFDO�VXEVWDQFHV�DQG�KHDY\�
PHWDOV�DQG�VKRXOG�WKHUHIRUH�QRW�EH�SXW� LQ�WKH�PRXWK��7KH�IUDFWXUH�VXUIDFHV�RI�ZDIHUV�DQG�FKLSV�PD\�EH�VKDUS��%H�
FDUHIXO�ZKHQ�KDQGOLQJ�WKHVH�ZLWK�WKH�EDUH�KDQGV�WR�SUHYHQW�LQMXULHV��HWF��

���� :KHQ�GLVSRVLQJ�RI�WKH�SURGXFWV��FRPSO\�ZLWK�WKH�ODZV�DQG�RUGLQDQFHV�RI�WKH�FRXQWU\�RU�UHJLRQ�ZKHUH�WKH\�DUH�XVHG��
���� 7KH� LQIRUPDWLRQ� GHVFULEHG� KHUHLQ� FRQWDLQV� FRS\ULJKW� LQIRUPDWLRQ� DQG� NQRZ�KRZ� RI� $%/,&� ,QF�� 7KH� LQIRUPDWLRQ�

GHVFULEHG�KHUHLQ�GRHV�QRW�FRQYH\�DQ\�OLFHQVH�XQGHU�DQ\�LQWHOOHFWXDO�SURSHUW\�ULJKWV�RU�DQ\�RWKHU�ULJKWV�EHORQJLQJ�WR�
$%/,&� ,QF�� RU� D� WKLUG� SDUW\�� 5HSURGXFWLRQ� RU� FRS\LQJ� RI� WKH� LQIRUPDWLRQ� IURP� WKLV� GRFXPHQW� RU� DQ\� SDUW� RI� WKLV�
GRFXPHQW�GHVFULEHG�KHUHLQ�IRU� WKH�SXUSRVH�RI�GLVFORVLQJ� LW� WR�D�WKLUG�SDUW\� LV�VWULFWO\�SURKLELWHG�ZLWKRXW� WKH�H[SUHVV�
SHUPLVVLRQ�RI�$%/,&�,QF��

���� )RU� PRUH� GHWDLOV� RQ� WKH� LQIRUPDWLRQ� GHVFULEHG� KHUHLQ� RU� DQ\� RWKHU� TXHVWLRQV�� SOHDVH� FRQWDFW� $%/,&� ,QF�
V� VDOHV�
UHSUHVHQWDWLYH��

���� 7KLV�'LVFODLPHUV�KDYH�EHHQ�GHOLYHUHG�LQ�D�WH[W�XVLQJ�WKH�-DSDQHVH�ODQJXDJH��ZKLFK�WH[W��GHVSLWH�DQ\�WUDQVODWLRQV�LQWR�
WKH�(QJOLVK�ODQJXDJH�DQG�WKH�&KLQHVH�ODQJXDJH��VKDOO�EH�FRQWUROOLQJ��
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