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1. Digital Silicon Temperature Sensor!Resolution+0.125,"
2. Calibration Algorithm
3. PROM Coefficients
4. I²C Interface and SMBus Format
5. Open Drain ALARM (“Interrupt” and “Comparator” mode)

FS5908-./012 �345678��9 I²C�:;<=�>?@�
ABCDE�FGHIJK9
BLMN�@OPQRS PROMTUCV�W�
XYZ[\�]*-.34^_TU\]`a�b`34&
cd�ef'�
�JKghijk�ilmn&

FS5908 o�pqrs�tXuY_ 2.2V~5.5V vwxy\�Xu�z�{|^}~�	
�#���O
����%txyXuvw-�FS5908�
�#�{|^��xyXuz��*]z[&

1

2

3

4

8

7

6

5

A0

SCL

CS

VSS

SDA

ALARM

VDD

VDDPROM

FS
5

9
0

8
/TS

O
P8

/S
O

P8

���������

�����		
�

�
�������

���

���

��������������

�	��	�

�������������

�	�

�����

������ CPU ��

Digital Temperature Sensor�	
�� CPU
�p ��

��������

1

2

3

4

8

7

6

5

A0

SCL

CS

VSS

SDA

ALARM

VDD

VDDPROM

FS
5

9
0

8
/T

S
O

P
8

/S
O

P
8

	
��
�

�
�

�����	�	�����

���

���

��

���

���

�

���������� ��������������������� � !�"#$ �������������������� � %&�

�'()*+,�-+./'012�3���
45
6789�:�



Semiconductor Corporation
Fo r tune

��������	
�

�������	
�� 2/25
http://www.fsc.com.tw

TD0202-0401 
��V0.0

FS5908 ������Preliminary
2002/01/28

��

! ��������	
��
�����

! 8 pin� SOP� TSOP���
! ������� I²C�� ( SMBus�� )�
!  ! I²C���"#$%&�'(	
)�
! *+ open drain�!,/!-./0� ( ALARM )��12345�674589:�;<=>?$��

�@AB1234589:�

!  ! I²C���C8DBE) ( TUpLimF TLowLim ) �'(FBE�
! C8DBE) ( TUpLimF TLowLim ) �GHI$�JKLMN�O�F$PQRS�;<=>?$�TUpLim

F TLowLimT�PQ$�ABUV�

! �WKLMNX�W�Y
�Z[\]^	
Y
�_`�a�1�W	
8bcd\efg�

! �hi��jkl$�a�:�mn�	
o�j ( Watch Dog ) �p?q	j�
! rs45�tuv�<wxyz{�

! ���� I²C���l 128| FS5908���
! }~<����
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A6,A5,A4,A3,A2,A1,A0�� A0������	
A6 ~ A1��������
 PROM����
� addlock� 0� A6 ~ A1� 100100�

� addlock��� 1��A6 ~ A1# PROM9<7:2>

2 SCL I2C !"#�$%&


3 CS Chip Select ( � high��� enable )

4 VSS ��'()#*� ( 0V )

5 VDDPROM �����+ PROM��,�- 5.8V()�
./01�-2

	 VDD ��.()#*� ( 2.2V~5.5V )

7 ALARM �3 ( �4 ) 56#7�8Open-drain9:
#7

8 SDA I2C !"#;<=>"#
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Absolute Maximum Ratings (Note 1)
Supply Voltage 0.3V to 5.5V Soldering Information, Lead Temperature
Voltage at any Pin 0.3V to ( VDD+0.3 ) V ESD Susceptibility (Note 3)
Input Current at any Pin (Note 2) 5 mA Human Body Model 800V
Package Input Current (Note 2) 20mA Machine Model 200V
ALARM Output Sink Current 10 mA
ALARM Output Voltage 5.5V
Storage Temperature -65� to 150�

Note 1:Absolute Maximum Ratings indicate limits beyond which damage to the device may occur. DC and AC electrical specifications do not apply when operating the
device beyond its rated operating conditions.

Note 2: When the input voltage (VI) at any pin exceeds the power supply (VI<GND or VI>+Vs) the current at that pin should be limited to 5 mA. The 20 mA maximum
package input current rating limits the number of pins that can safely exceed the power supplies with an input current of 5 mA to four.

Note 3: Human body model, 100 pF discharged through a 1.5K� resistor. Machine model, 200 pF discharged directly into each pin.

Operating Ratings
Specified Temperature Range TMIN to TMAX

(Note 4) -55� to 125�
Supply Voltage Range (VDD) +2.2V to 5.5V

Note 4: FS5908�IA (thermal resistance, junction-to-ambient)

Device Number Thermal Resistance (�IA)
FS5908/TSOP8 0.125�/mW
FS5908/SOP8 0.125�/mW

Temperature-to-Digital Converter Characteristics
Unless otherwise noted, these specifications apply for VDD from 2.2V to 5.5V (Note 5). Boldface limits apply for TA=TJ=TMIN to
TMAX ; all other limits TA=TJ=+25�

Parameter Conditions Typical (Note10) Limits (Note 6) Units (Limit)

Accuracy
TA=0� to +50�

TA=-25� to +100�
TA=-55� to +125�

�1.0
�2.0
�3.0

� (max)

Resolution 0.125 �

Temperature Conversion Time (Note 7) 250�50 mS

Quiescent Current
I2C Inactive
I2C Active

Shutdown Mode

600
1000

10

1500
uA

uA(max)
uA

ALARM Output Saturation
Voltage

IOUT=4.0mA
(Note 8)

0.8 V(max)

ALARM Delay (Note9)
1
8

Conversions(min)
Conversions(max)

Note 5: FS5908 will operate properly over the +Vs supply voltage range from 2.2V to 5.5V. The devices are tested and specified for rated accuracy at their normal supply
voltage, Accuracy will typically degrade 0.15�/V of variation in VDD.

Note 6: Limits are guaranteed to Fortune AOQL (Average Outgoing Quality Level)
Note 7: This specification is provided only to indicate how often temperature data is updated. The FS5908 can be read at any time without regard to conversion state (and

will yield last conversion result). If a conversion is in process it will be stopped and restarted after the end of the read.
Note 8: For best accuracy, minimize output loading. Higher sink currents can affect sensor accuracy with intemal heating. This can cause an error of 0.25� at full rated

sink current and saturation voltage based on junction-to-ambient thermal resistance.
Note 9: ALARM Delay is user programmable up to 8 over limit conversions before O.S. is set to minimize false tripping in noisy environments.
Note 10: Typicals are at TA=25� and represent most likely parametric norm.
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Logic Electrical Characteristics

DIGITAL DC CHARACTERISTICS

Unless otherwise noted, these specifications apply for VDD from 2.2V to 5.5V. Boldface limits apply for TA=TJ=TMIN to TMAX ; all
other limits TA=TJ=+25�

System Parameter Conditions Typical (Note 10) Limits (Note 6) Units (Limit)

VIN(1) Logical 1 Input Voltage
VDD�0.7
VDD+0.5

V (min)
V (max)

VIN(0) Logical 0 Input Voltage
0.3

VDD����
V (min)
V (max)

IIN(1) Logical 1 Input Current VIN=5V 0.005 1.0 uA (max)

IIN(0) Logical 0 Input Current VIN=0V -0.005 -1.0 uA (max)

CIN All Digital Inputs 20 pF

IOH High Level Output Current VOH=5V 100 uA (max)

VOL Low Level Output Current IOL=3mA 0.4 V (max)

TOF Output Fall Time
CL=400pF

I0=3mA 250 ns (max)

I2C DIGITAL SWITCHING CHARACTERICS
Unless otherwise noted, these specifications apply for VDD from 2.2V to 5.5V (Load capacitance) on output lines=80pF unless
otherwise specified. Boldface limits apply for TA=TJ=TMIN to TMAX ; all other limits TA=TJ=+25�, unless otherwise noted.
The switching characteristics of the FS5908 fully meet or exceed the published specifications of the I2C Bus. The following
parameters are the timing relationships between SCL and SDA signals related to the FS5908. They are not the I2C bus
specifications.

Symbol Parameter Conditions Typical (Note 10) Limits (Note 6) Units (Limit)

t1 SCL (Clock) Period 5.0 us (min)

t2 Data In Set-up Time to SCL High 120 ns (min)

t3 Data Out Stable after SCL Low 40 ns (min)

t4 SDA Low Set-Up Time to SCL Low (Start Condition) 120 ns (min)

t5 SDA High Hold Time after SCL High(Stop Condition) 0 ns (min)
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1.1. ����
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1.2.�����	

*��!+,-./0
� TUpLim1 TLowLim234567�8��9�
�9:;+,�/0
����

< ALARM=�>?@ABC)D ALARMEC!@AFGH�IJKLMNOPQRST�U)ALARMV

W�/0
�<XY���� ( TUpLim ) 15Y���� ( TLowLim ) Z,�
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1.2.1. ALARM��� arm_inv��

������� arm_inv �	
� ALARM ���
��� ����������� ALARM ����

� 

arm_inv! 0 "#��$%& ' ALARM ()*+,�-.�&!/01� 1�2,�-.�&

!/01� 03

45��$%& ' ALARM(6789!/01� 1�:�45;<&!/01�03

arm_inv! 1 "#��$%& ' ALARM ()*+,�-.�&!/01� 0�2,�-.�&

!/01� 13

45��$%& ' ALARM(6789!/01� 0�:�45;<&!/01�13

("#��� ALARM
�=>?@ABCDEFGHIJK��LGM+JK&N3FS5908("#��

�OPQR��&STUV ALARM�8W3

(45��$%��XYZ[?(\C]^G\_]^�`a�arm_inv���� 0	

bcde)*6f\�-g� ALARM hi:�45;<�j&bckl I2Cmnop FS5908�qr�

���X ALARM�45;<hsT>tu�6vwde)*+,�-g&�ALARMxTy*:�45;<�

z{|lop���=tu}3FS5908(45��$%�OPQR��&~UV ALARM�
�3

1.2.2. ALARM
�

ALARM 
����6 open-drain ���
�����������������.��u������

������� ( 67��?���� )��X~Y���/021�3������?�JK�Sz��3

��������	���
��

��
����	

�
�����

��	���
������

�����

���

���

��

��MOS(��� I�\&�������! Pav =I2
�Ron�I=VP / (Req+Ron)� ���¡¢£¤¥�

)*¦*��§¨^'

Pav ����� (��)
1mW 0.125
5mW 0.625

10mW 1.125
20mW 1.750
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1.3 �����shutdown=Reg1<0>�

�������� shutdown	
��
������������ FS5908���������� 100uA�

 !"����#$% ALARM &�'(#�
�����) ALARM�&�'(*+,-�. /0��

����
�����) ALARM*12 �
3�'(�����#- I2C�4567�89:;�4<=

>�

1.4. �����CS�

? CS�@ 0�)=>ABC�����D�E� 5 uA�

? CS�@ 1�F�G@ VDDH�)I&ABC�:;'(*�
J�������K#LM�J�'(NO�

ABC?WatchdogFPQ�RSTU�H�

SCLVW

SDAXV

CSV VDD

VDDPROMVW

A0VWYV VDD<�

1.5. set_arm_cnt�Reg 1<4:3>�

 BCZ[\ 1/4 ]*^_`abURS�?bURScdefRS��Z[�efgh��*ij�?

efgh��kl� set_arm_cnt:���mh��ALARMn	o*pqefrs� tu!�vw`abU

RSxcefRSy*�efgh�,@ 0�zD set_arm_cnt����{|z}rY~�.�� ALARM��

�&��

set_arm_cnt<1:0> � ALARM�q�����:��/��qmh
00 1FJ�kH

01 2
10 4
11 8

1.6 ��G�UFsetlowbat=Reg1<7>H

setlowbat 0 1
=1 =1Rog0<14>=lowbat

@VDD!2.4V @VDD!2.2V

�
�
�
�
�
�
�
�
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C���-1+2OPQRS�T�U�
�56?VWX89Y�Z�[\

��������U[�T����� ?]^_`0-1+2a�bc789de'

f���-1+24P�RS�
gg�UTh�56?VWX89Y�Z�[\

��������U[�T��� ?����5iS�j-1+24Pk�(Rlm
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>=�
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������

*�+,-
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� !"#$%&���'G�����#H�3333
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� !"#$%&���'G��33�#H�3333

� !"#$%&���'G�3���#H�3333

� !"#$%&���'G�3�3�#H�3333

� !"#$%&���'G�33��#H�3333

� !"#$%&���'G�333�#H�3333
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2.1. �����(Pointer=00h���)

��������	

adc_trans

alarm lowhigh
Reg0h'00

Te<11:0>

lowbat

0

NamePointer 15Type 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0

R
��������	�Tdata<10:0>

0 1

� set_adco = 0��
Reg0<15>(adc_trans)������	
���
���� 1��
��������
����� 0�
Reg0<14> (lowbat)� �������
��� 1�� !"#$���%&'(���'()*+,

- 2.2./���0 Reg1<7> (setlowbat) &�1'()2�
Reg0<13> (alarm)� 
��34�5672������	8%(9%):;	��
���� 1�<=

>?��	�%(9%)@;	��
��AB�� 0�
Reg0<12> (high)� ���	8%(9%):;	��
��� 1�C1� 0�
Reg0<11> (low)� ���	�%(9%)@;	��
��� 1�C1� 0�
Reg0<10:0>� ��DE�@ �F<��G HI�

10 9 8 7 6 5 4 3 2 1 0
+/- 64 32 16 8 4 2 1 0.5 0.25 0.125

J���	KL���K

MN�K OPN�K

QRST°UK VRRWRRRVWRVVVK XYZK

QST°UK VVVWRRVVWRVVVK VUZK

QV[T°UK VVVWVVVVWVRVVK VV\K

V°UK VVVWVVVVWVVVVK VVVK

WV[T°UK RVVWVVVVWVRVVK \V\K

WST°UK RVVWRRVVWRVVVK \UZK

WRST°UK RRRWRRRVWRVVVK ]YZK

� set-adco = 1��
���J�^��_`�a=b�� Te<11:0>�cDEd2ef 6gh��ijklm)2�

2.2. �	���(Pointer=01h
���)

Reg1h'01 shutdownint/cmparm_invset_arm_cnt<1:0>set_adcorst_alarmsetlowbat

NamePointer Type 7 6 5 4 3 2 1 0

R/W

Reg1<7>=setlowbat� �����'(�0� 2.4V�1� 2.2V�
Reg1<6> (rst_alarm)� '� 1�n=b�o alarmphighplow9��q ALARMr�1�stu�'�

0�v:tuw�xy�n%w':@;�z{�
Reg1<5> (set_adco)� '� 0� Tdata<10:0>���'� 1|� Te<11:0>���,e 2.1}~�
Reg1<4:3> (set_arm_cnt<1:0>)�

���� TUpLim��% TLowLim�B�� ALARMa��j��
M���(��
ALARM��j�&�a�����J(,e 1.5.)�

Reg1<2> (arm_inv)� '( ALARMr���72�,e 1.2.1.
Reg1<1> (int/cmp)� 0�5672�1�0�72�,e 1.2.1.
Reg1<0> (shutdown)� ��72�'� 0����$�'� 1|N���72�,e 1.3.
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2.3. ������(TUpLim�Pointer=02h)�	�����(TLowLim�Pointer=03h)(
��)

��������

�
�����

���	�

��
�

������ ���� ����

��� ���
 ���
 ���
 ��
 ��
 ��
 ��
 ����
 �����
 ������


��������

�
������

���	�

��
�

������ ���� ����

��� ���
 ���
 ���
 ��
 ��
 ��
 ��
 ����
 �����
 ������


��������	
���

�� PROM ( PROM6�PROM7�PROM8 ) �
������ CS
�
�� PROM��������� !"�
�#$%&'()*+ !"�, ( -. 2.1*+/0
12 )3bit<10>=0�
%&4(+)
bit<10>=1�
%&5(-)3

678� !"(TUpLim)9:8� !"(TLowLim)
;<= P.9�>?3

TLowLim <10:0> # { PROM8 <7:5>
PROM6<7:0> }
TUpLim <10:0> # { PROM8 <4:2>
PROM7<7:0> }
OTP6 <7:0> # PROM6 <7:0>
OTP7 <7:0> # PROM7 <7:0>
OTP8 <7:0> # PROM8 <7:0>

2.4. 
���

FS5908�@ABC�
� CS���
�DE���FGH2
IJK;<= P.9�>?3

Initial States :
1.��������	: 00h
2.�
������	: 00h
3. OTPX<7:0>�
� PROM1~PROM9
���������

����OTP1<7:0> <---- PROM1<7:0>
OTP2<7:0> <---- PROM2<7:0>
OTP3<7:0> <---- PROM3<7:0>
OTP4<7:0> <---- PROM4<7:0>
OTP5<7:0> <---- PROM5<7:0>

4. TLowLim<10:0> <-- {PROM8<7:5>,PROM6<7:0>}
5. TUpLim<10:0> <--- {PROM8<4:2>,PROM7<7:0>}
6. OTP9<7:0> <--- PROM9<7:0>
7.�������	������CS��
������ ������!

"#�$%OTPC&OTPD
PROM1~PROM9�'�
�����()*+,-./01234�567

9. ���	������CS���/
������
������8	9�&:;7

10. PROM8<0><�close��'/=>?()@
�����High( logic 1 ) �/ABCD
EFPROMG
�����()�HI7

11. PROM9<1><�addlock��'/=>?()@
�����High ( logic1 ) �/
�����I2C�J<KPROM9<7:2>,A0}/
�����LA I2C��J<�{ 100100,A0 }

FS5908�LM�NO�*+PQ"7
RSTUVW I2CXYZ[
\6 FS5908]^� !"�D
E��JK3_ ;<= P.1�>? `3
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2.5 �����(Pointer=04h�Pointer=05h���	)

Reg4<7:0>�Reg5<7:0>�������	
��
������������� IC�����


2.6 I2C�����(Pointer=06h�
�)

NamePointer 7Type 6 5 4 3 2 1 0

h'06 Reg6 R IIC addr<6:1> addlock (rv)

Reg6<7:2> � I2C�� A6 ~ A1!

Reg6<1> � A6 ~ A1"#$%&'()* PROM+,-�. addlock� 0�/�

1001000. addlock� 1��A6 ~ A1# PROM9<7:2>!

Reg6<7:2>�	
12	 PROM9<7:2>3%&� I2C�� A6 ~ A1�4. addlock� 0� I2C�� A6 ~ A15

,� 1001006�72	8 Reg6<7:2>1����9:;!
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3. ����

FS5908�� I2C������	
��
�� SCL� SDA�����
�� SCL�����
� FS5908
�
���
� SDA��� !"#��
$��

$�%&'() SMBus*%+

3.1. ��(Address)�

,- I2C��!*.
FS5908/� 7�0!�12 1�0!3456��(R/W)
 R/W� 0�74�
�
1�738+9:!�1�0;<=>

7 6 5 4 3 2 1 0
A6 A5 A4 A3 A2 A1 A0 R/W

A6 ~ A1?@ABCDEF! PROMGHI

J addlock� 0��� 100100+

J addlock� 1�
A6 ~ A1# PROM9<7:0>
KL�� 3456

3.2. �����(Pointer)

MNOPQ�RSTU34!MNO
�VMNOWXYZ<=[

Pointer \] ^_ `a

h’00 REG0 16 bits (2 bytes) R
h’01 REG1 8 bits (1 byte) R/W
h’02 TUpLim 16 bits (2 bytes) R/W
h’03 TLowLim 16 bits (2 bytes) R/W
h’04 REG4 8 bits (1 byte) R/W
h’05 REG5 8 bits (1 byte) R
h’06 REG6 8 bits (1 byte) R
h’f0 OTPC 8 bits (1 byte) R/W
h’f1 OTPD 8 bits (1 byte) R/W
h’f2 PROM1 8 bits (1 byte) R/W
h’f3 PROM2 8 bits (1 byte) R/W
h’f4 PROM3 8 bits (1 byte) R/W
h’f5 PROM4 8 bits (1 byte) R/W
h’f6 PROM5 8 bits (1 byte) R/W
h’f7 PROM6 8 bits (1 byte) R
h’f8 PROM7 8 bits (1 byte) R
h’f9 PROM8 8 bits (1 byte) R
h’fa PROM9 8 bits (1 byte) R
h’ff IDcode 8 bits (1 byte) R
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3.3. ��������

��� I2C���� FS5908�	
��
�����
(1) ����(Address)
(2) ��	
���(Pointer)
(3) ����(Data)�

�����������(byte)� !���"#���$%����&������(bit)� �����"#
���

3.3.1����'() 1 byte�*+	
�

�������

�	
���

�
�

���

���

��

�����������

�������	�����

�	
���

� � � �

������

�	�	�����

�� �� �� �� �	

� �

������������

���

��

������

���

��

������

������ �	��������
� 
� 
� �
� 
�
�
	

3.3.2����'() 2 byte�	
�

���

���

���

�	


���
����������	���������	

������

� � � �

������	

������

���

������	��

���

�	


���
�
������	��

��� ��� ��� ��� ��� �� �	 �
 �� �� �� �� �� �� ��

�

���������	��

���

�	


���
�

� � �

���

�	


���
�

�����
 ������������ �� �� 
�� ������
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��� I2C���� FS5908�	
��
�������3.4���������3.5������

3.4. ��������	


3.4.1. ������������������������ !�

(1) "#$%
(2) &"#	
�'(
(3) &)"#$%
(4) ��*+

��*+�,-.$/0(byte)123*+�45$/0678�,-.$/(bit)12.$/0�45$/�

3.4.2. ����*+9:; 1 byte�<=	
�

�������

�	
���

�
�

��� �

���

��

�����������

�������	�����

�	
���

� � � �

������

������������

���

��

������

�
�

��� �

���

��

������
�����

���������	�

��	�����

�	
���

� � � �

������

�	�	�����

��

���

��

�	
���

�� �� �	 �
 ��

���
�	�����������
�	����

�������
�	����

3.4.3. ����*+9:; 2 byte�	
�

�������

�	
���

�
�

��� �

���

��

�����������

�������	�����

�	
���

� � � �

������������

���

��

������

�
�

��� �

���

��

�����������

���������	�

��	�����

�	
���

� � � �

���

�	�	�����

���

��

�	
���
�	�	�����

��

���

��

�	
���

��� ��� ��� ��� ��	 �
 �� �� �
 �� �� �� �� �� �	

�	���� ���������
�	�����������


�	�����������
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3.5��������	


3.5.1 �����	��
���


(1) ����
(2) ����

�
�����	��������������� 
!"���#$�����%#&'pointer()*+
$,-���.

3.5.2 ������/0� 1 byte�12���

�������

�	
���

�
�

��� �

���

��

�����������

�������	�����

�	
���

� � � �

������

�	�	�����

��

���

��

�	
���

�� �� �� �	 �
�����
�	������

3.5.3 ������/0� 2 byte����

�������

�	
���

�
�

��� �

���

��

�����������

�������	�����

�	
���

� � � �

���

�	�	�����

���

��

�	
���
�	�	�����

��

���

��

�	
���

��� ��� ��� ��� ��� �	 �
 �� �� �� �� �� �� �� ��

� �


�
�
�
�
�
�
�

! � I2C�������	
 SDA��
 FS5908��������������������� �!"#$%(&'(
)�*+� ,-.	
��/0123��456789�:;<=>478��?/"@A
%)

! BCDE:;<F��GFHI��J�KLMGF�NLO��PQRS%
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4. ����� PROM��

4.1. PROM������

OTP1h'f2 TeA<11:4>

TeA<3:0> TdA<10:8>

TdA<7:0>

GAIN<11:4>

GAIN<3:0> Isave

close

OTP2h'f3

OTP3h'f4

OTP4h'f5

OTP5h'f6

h'f0

NamePointer 7Type 6 5 4 3 2 1 0

h'f1

OTPC R/W

OTPD R/W

sel_otp<3:0> test_otp en_rw wr_otp write_fuse

OTPD<7:0>

R/W

R/W

R/W

R/W

R/W

OTP6h'f7

OTP7h'f8

R

R

TLowLim_ini<7:0>

OTP8h'f9 R

TUpLim_ini<7:0>

TLowLim_ini<10:8> TUpLim_ini<10:8> (rv)

Idouble setN setfreq

RV

h'fa OTP9 R IIC addr<6:1> addlock (rv)

! sel-otp <3:0>` test-otpaDEbAcd2�efgh12ijk@%

lmno setN setfreq
2^ / Sec 0 0
4^ / Sec 0 1
4^ / Sec 1 0
8^ / Sec 1 1

! 0 setN�setfreqa 1��p Idoubleqra 1�&�DEko.st 1u%

! v Isavera 1��DEko.wxyU%

4.2. PROM��	
�

PROM����

step 1

step 2

step 3

OTPC=8'h04

delay 50 uS

OTPC=8'h00

Nz{| step1$} PROM~��step2��lm�����:;< OTP�(�W�G��)�step3�� PROM~

�%�&� �PROM1<7:0> ~ PROM9<7:0>H�!
����4 OTP1<7:0>~OTP9<7:0>:;<�%

4.3. PROM��	
�

PROM����

PROM1��

<7:0>

OTPD=���

OTPC=8'h04

OTPC=8'h07

irq_far=1��

OTPC=8'h14

OTPC=8'h17

OTPC=8'h24

OTPC=8'h27

OTPC=8'h34

OTPC=8'h37

OTPC=8'h44

OTPC=8'h47

OTPC=8'h00

��

step 1

step 2

step 3

step 4

step 5

OTPC=8'h54

OTPC=8'h57

OTPC=8'h64

OTPC=8'h67

OTPC=8'h74

OTPC=8'h77

step6

OTPC=8'h04 OTPC=8'h14 OTPC=8'h24 OTPC=8'h34 OTPC=8'h44 OTPC=8'h54 OTPC=8'h64 OTPC=8'h74

PROM2��

<7:0>
PROM3��

<7:0>
PROM4��

<7:0>
PROM5��

<7:0>
PROM6��

<7:0>
PROM7��

<7:0>
PROM8��

<7:0>
PROM9��

<7:0>

OTPC=8'h84

OTPC=8'h87

OTPC=8'h84

! ��~� VDDPROMa 5.8V%

! OTPD<7:0>"N���(byte)��y^���4 PROM�(Step 1~Step 6)�

�Ny���(bit)�y���(bit)�^��(��(Step 1~Step 6)��� PROM���&y� byte4 PROM�

��CGF�^%

! 0 en_rwra 1��Reg0<0>a irq_far�"2 I2C�K��%
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5. ����

5.1 ������ FS5908��	


1

2

3

4

8

7

6

5

A0

SCL

CS

VSS

SDA

ALARM

VDD

VDDPROM

FS
5

9
0

8
/T

S
O

P8
/S

O
P8

���

�����	
����
��

������

��	
����

����

�������������

���

���

�����

������� FS5908�	����
 SDA��
� open drain
�� IO���

5.2 �� µp��
���

1

2

3

4

8

7

6

5

A0

SCL

CS

VSS

SDA

ALARM

VDD

VDDPROM

FS
5

9
0

8
/T

S
O

P8
/S

O
P8

���������

�����		
�

�
�������

���

���

��������������

�	��	�

�������������

�	�

�����
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5.3 ��������	
(��
��)

��������

1

2

3

4

8

7

6

5

A0

SCL

CS

VSS

SDA

ALARM

VDD

VDDPROM

FS
5

9
0

8
/T

S
O

P8
/S

O
P8

	
��
�

�
�

�����	�	�����

���

���

��

���

���
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6. ��������	

6.1 ��

FS5908��������	


������������������� !"#$%��& Te�'��� Te�&()*+,-�./0#�

�& Tdata1Reg02 Te/Tdata&��34"�5�2 16�61

Reg1<5> (set-adco)72 1�8 Reg0 <15:0>2 Te&��&

Reg1<5> (set-adco)72 0�8 Reg0 <15:0>2 Tdata&��&

��34"����

34"

�6

��

�6

Te��&

($%9!&)

Tdata��&

(+:0��&)

15 adc_trans temp_trans

14 1’b0 lowbat

13 1’b0 alarm

12 1’b1 high

11 272.384K low

10 10 136.192 K +/-

9 9 68.096 K 64;

8 8 34.048 K 32;

7 7 17.024 K 16;

6 6 8.512 K 8;

5 5 4.256 K 4;

4 4 2.128 K 2;

3 3 1.064 K 1;

2 2 0.532 K 0.5;

1 1 0.266 K 0.25;

0 0 0.133 K 0.125;

��
�Te����� FS5908���������������Te������� !��"#

�$%��&'�()*+,-./0123456+-.7&'�(89�:�;<=7 PROM 8�

>?�@A� !BCDAlgorithm�EFG��8H�IJKL5���������MN� Tdata��

���/Te/Tdata�����OCPQ�
/

Tdata<10> = 0R�S
��T! (+)�Tdata<10> = 1R�S
��TU (-)/
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;

6.2 ��

Tdata=(Te-TeA)<GAIN + TdA

Te2=����� !"#$%��&

Tdata2�>?@��AB2CD��E

FG�>H�FG GAINITeAJ TdA#KLM(NOPQRG�S WaferT#�>� GAINUV�W TdAX�YZ

[\]1^_FG#�>`UG��&a�Hbc�FG# Te&1

defgh) 2 ���ATAITBEaij�k=lmn� TeAITdA J GAIN &�o0pUq��rstu PROM

_v�_�>,wxyz�H{|4` PROMv#}Y~�rs#-�ATeAITdAJ GAINE�/��>��& Tdata1

�������������	��
����

�������


��


���

��
 ���

��

�

���
��
	���

��
	���

�a2
���R

TdA��a���� !"#$%��2 TeA

TdB��a���� !"#$%��2 TeB

)(
)(

TeATeB

TdATdB
GAIN

−
−=

k=�_�>#$%?@����& Tez�m{|a�
�n� Tdata&R

Tdata=(Te-TeA)<GAIN + TdA

�
�PQ�4u TeAITdAIGAIN��()�_�/��mn� Tdata1

$
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6.3 ����

6.3.1. ����

(1) ��� T=TdA�	� TeA


(2) ��� T=TdB�	� TeB


6.3.2. ����
��

���������

(1) �� A��

��� TdA = 20� = 000_1010_0000 = 11’h 0A0 = 3’d293 ( ������� 2.1� ) �!

	� TeA=273+20=293 ( K ) �!"#$%&'(!)*+�,-./

TeA=1001_0010_1010 = 12’h 92A = 4’d2346


(2) �� B��

��� TdB = 50� = 001_1001_0000 = 11’h 190 = 3’d323 ( ������� 2.1� ) �!

	� TeB=273+50=323 ( K ) �!"#$%&'(!)*+�,-./

TeB=1010_0000_1011 = 12’h A0B = 4’d2571


(3) GAIN0�����

�� 11 10 9 8 7 6 5 4 3 2 1 0

������ 2-2 2-3 2-4 2-5 2-6 2-7 2-8 2-9 2-10 2-11 2-12 2-13

TeATeB

TdATdB
GAIN

−
−=�� h44412'31.0

2346'2571'

293'323' ==
−
−=

dd

dd

(4) ��12

4.1 3 TdA = 11’h0A04 TeA = 12’h92A!��� A�!�5#$ PROM6


4.2 7�� B�!�� GAIN!83+ GAIN = 12’h444 ( ���9� ) �5#$6


4.3 TeA<10:0>:TdA<11:0>:GAIN<11:0>;<� PROM=>

?�@ P.16AB 4CDEF4	� PROMG�H0IJ


6.3.3 GAIN0KL,7M#$/��

-40� N 100� � GAIN = 1/7.5 = 31.0 = 12’h444 ( ��� 6.2� )
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6.3.4 Te0�,7OP�QRS0TLUVW����

-40� -30� -20� -10� 0� 10� 20� 30� 40� 50� 60� 70� 80� 90� 100�

1896 1971 2047 2121 2196 2272 2346 2421 2496 2571 2646 2721 2796 2871 2946
Avg

768h 7B3h 7FFh 849h 894h 8E0h 92Ah 975h 9C0h A0Bh A56h AA1h AECh B37h B82h

1932 2007 2083 2158 2233 2309 2384 2459 2535 2610 2685 2761 2836 2911 2987
Max

78Ch 7D7h 823h 86Eh 8B9h 905h 950h 99Bh 9E7h A32h A7Dh AC9h B14h B5Fh BABh

1869 1944 2018 2092 2166 2240 2314 2388 2462 2536 2610 2684 2758 2832 2906
Min

74Dh 798h 7E2h 82Ch 876h 8C0h 90Ah 954h 99Eh 9E8h A32h A7Ch AC6h 94Eh B5Ah

Te

Tdata(K)

uncertain

-19.3

145

526.3

400.875

offset

(253.3oC)

(127.875oC)

(-128oC)

T
data( oC

)

linear

X9I�Y�

1. -40°C ~ 100°CAZ!FS5908�[V\0]^ ( Te ) _`abcd!e� C0fgU-/ 7.5�


2. )*h�-40°C4i� 100°Cjklabcd0mn!o�

% Te�pJ 0,�q/-19.3K ( r�7 )!9q/ 526.3K


% M#$ offsetKL,-/ 19.3 ( K:°C )


3. Tdata9:�q/-128°C ~ 127.875°C
st9:�qo�9:�quv,uv

4. Te9:�q/ 145K ( -128°C ) ~ 526.3K ( 253.3°C )�

% �qwx�ydz{


% 9qst 253.3°C ( 526.3K ) ouvr|b!j}~�� Tdata�,


5. ��rK�|!�KL,0m��!-40°C ~ 100°CA��'(7 ±5°C��
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6.4 ��

6.4.1. ��������	
�

6.4.1.1. �������� TdA�TeA�	 GAIN
��
�

6.4.1.2 �����TeA�TdA�� TA������ GAIN�� TB������

6.4.2. ��������	
�

6.4.2.1. TA�TB�����(TeA�TeB)��� !�

6.4.2.2. TdA�TdB�"#�$ TdA=10%�TdB=50�� TdA=0��TdB=100���

��&'()*+,-.�/ 0 �

6.4.2.3. ���123�/ ,-#����45�&'67���

6.4.3. TUpLim
TLowLim�����������������������

6.4.3.1 ��� !"

#��$% TUpLim =4&��ALARM=0'()*+,-.

#��/% TLowLim =2&��ALARM=1'01*+,-.

�����

�����

�	
�����
����

�����

6.4.3.2 ��2 345

#��/% TLowLim =95&��ALARM=0'()635-.

#��$% TUpLim =99&��ALARM=1'01635-.

�����

�����

�	
�����
����

�����


