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CMOS Monolithic Temperature Sensor IC

 

OVERVIEW

 

SM6610 series is high-accuracy temperature sensor IC in the ultra small package.
By using CMOS circuit, it realizes low voltage and low current consumption.
The power down function contributes to decrease the current consumption of application set by activating
intermittent function easily.

 

FEATURES

 

■

 

High linearity: 

 

±

 

 0.5% typ. (Ta = – 20 to 80

 

°

 

C)

 

■

 

Operating temperature range: – 40 to 100

 

°

 

C (V

 

DD

 

≥

 

 2.7V)

 

■

 

Maximum output current load: 

 

±

 

 250

 

µ

 

A

 

■

 

Output reference: VSS

 

■

 

Low current consumption: 5.5

 

µ

 

A typ. (Ta = 25

 

°

 

C)

 

■

 

Low stand-by current: 0.5

 

µ

 

A max.

 

■

 

Very small plastic package: SC82AB

 

■

 

Very small leadless package: VSP-4

 

■

 

Power down function

 

■

 

Molybdenum-gate CMOS Process

 

PINOUT 

 

(Top view)

 

VSP-4 SC82AB

 

ORDERING INFORMATION

1VDD

2VSS 3 PDN

4 OUT 1VDD

2VSS 3 PDN

4 OUT

 

D e vice P a ck ag e Output  center  voltag e
[V] (Ta = 25

 

°

 

C )
Tempera ture  

coe fficient  [mV/

 

°

 

C ]
Operat ing voltag e

[V]
A c c u r a c y

[

 

°

 

C ]

 

S M 6 6 1 0 A H S C 8 2 A B
1.930 – 10.7 4.0 to 5.5 ± 5.0

S M 6 6 1 0 A D V S P - 4

S M 6 6 1 0 B H S C 8 2 A B
1.450 – 8.2 2.4 to 5.5 ± 5.0

S M 6 6 1 0 B D V S P - 4
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PACKAGE DIMENSIONS

 

(Unit : mm)
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BLOCK DIAGRAM

PIN DESCRIPTION

−

+

Temperature sensor

VDD

VSS

PDN

OUTAmplifier

Constant
current
source

 

N u m b e r N a m e Descr ipt ion

 

1 V D D P ositive  pow er supply

2 V S S G r o u n d

3 P D N

 

1

 

P ow er down control. Pow er dow n  w h e n  L OW .

4 O U T Sensor  output

 

1. Connect  PDN to  VDD when  the  pow er down function is not used.
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SPECIFICATIONS

 

Absolute Maximum Ratings

 

V

 

SS

 

 = 0V

 

Recommended Operating Conditions

 

V

 

SS

 

 = 0V

 

P arameter S y m b o l Condi t ion Rat ing Unit

 

Supply  voltage ra n g e V

 

D D

 

− 

 

0.5 to 7.0 V

Input voltage ra n g e V

 

IN

 

−

 

 0.5 to V

 

D D

 

 

 

+

 

 0.5 V

Output  voltage ra n g e V

 

O U T

 

−

 

 0.5 to V

 

D D

 

 

 

+

 

 0.5 V

Storage  temperature ra n g e T

 

stg

 

− 

 

55 to 125

 

°

 

C

P ow er dissipation P

 

D

 

1 0 m W

 

P arameter S y m b o l Condi t ion Rat ing Unit

 

Supply  voltage ra n g e V

 

D D

 

A

 

×

 

 version 4.0 to 5.5 V

B

 

×

 

 version 2.4 to 5.5 V

O p e rat ing temperature ra n g e T

 

opr

 

A

 

×

 

 version

 

− 

 

40 to 100

 

°

 

C

B

 

×

 

 version
V

 

D D

 

 = 2.4 to 2.7V

 

− 

 

20 to 100

 

°

 

C

V

 

D D

 

 = 2.7 to 5.5V

 

− 

 

40 to 100

 

°

 

C
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DC Characteristics

 

V

 

DD

 

 = 5.0 V, V

 

SS

 

 = 0 V, Ta = – 40 to 100 

 

°

 

C unless otherwise noted.

 

P arameter S y m b o l Condi t ion
Rat ing

Unit
m i n typ m a x

 

Cur rent  consumpt ion I

 

D D

 

No load, Ta 

 

=

 

 

 

+

 

 25 

 

°

 

C – 5.5 10.0

 

µ

 

A

Output  vol tage V

 

O U T

 

Ta 

 

=

 

 

 

−

 

 30 

 

°

 

C

A

 

×

 

 version

2.456 2.509 2.563 V

Ta 

 

=

 

 

 

+

 

 25 

 

°

 

C 1.877 1.930 1.984 V

Ta 

 

=

 

 

 

+

 

 100 

 

°

 

C 1.065 1.118 1.172 V

Ta 

 

=

 

 

 

−

 

 30 

 

°

 

C

B

 

×

 

 version

1.850 1.891 1.932 V

Ta 

 

=

 

 

 

+

 

 25 

 

°

 

C 1.409 1.450 1.491 V

Ta 

 

=

 

 

 

+

 

 100 

 

°

 

C 0.784 0.825 0.866 V

Te m p e r ature coefficient

 

1

 

1. Te m p e r ature coefficient: T

 

C

 

 

 

=

 

 (V

 

O U T

 

 ( @ 1 0 0

 

°

 

C) 

 

−

 

 V

 

O U T

 

 ( @

 

−

 

 30

 

°

 

C)) /130

T

 

C

 

Ta 

 

=

 

 

 

−

 

 30 to 

 

+

 

 100 

 

°

 

C
A

 

×

 

 version – 11.1

 

−

 

 10.7 – 10.3 m V /

 

°

 

C

B

 

×

 

 version – 8.5

 

−

 

 8.2 – 7.9 m V /

 

°

 

C

Linear ity

 

2

 

2. Linear ity: N

 

L

 

 = (a/b) 

 

×

 

 100
a: Max imu m  d eviat ion between measured  and  approximate value in the range of – 20 

 

°

 

C to + 80

 

°

 

C .
b: Measured value diffe rence between the values at – 20 

 

°

 

C and + 80

 

°

 

C .

N

 

L

 

Ta 

 

=

 

 

 

−

 

 20 to 

 

+

 

 80 

 

°

 

C –

 

±

 

 0.5 – %

M a x i m um capaci t ive load C

 

L

 

– – 1 0 0 p F

M a x i m um output current load I

 

L

 

V

 

D D

 

 

 

=

 

 2.4V B

 

×

 

 version – –

 

±

 

 50

 

µ

 

A

V

 

D D

 

 

 

=

 

 4.5V A

 

×

 

, B

 

×

 

 version – –

 

±

 

 250

 

µ

 

A

Star t up t ime t

 

D

 

C

 

L

 

 =  100pF – – 3 0 0

 

µ

 

s

PDN Input  vol tage
V

 

IH

 

V

 

D D  − 0.3 – – V

V IL – – V S S  + 0.3 V

Ta

a

a

a

0 C

VTEMP(V)

b Approximate value

Measured value

V (−20 C)

−20 C 80 C

V (80 C)
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TYPCAL PERFORMANCE CHARACTERISTICS (Reference value)

SM6610A× SM6610B×

Figure 1. Temperature vs. Output voltage

Figure 2. Load current vs. Output voltage
(Ta = 25°C, VDD = 4.0V)

Figure 3. PDN start up response
(Ta = 25°C, VDD = 4.0V, CL = 100pF)
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Figure 4. Temperature vs. Output voltage

Figure 5. Load current vs. Output voltage
(Ta = 25°C, VDD = 2.4V)

Figure 6. PDN start up response
(Ta = 25°C, VDD = 2.4V, CL = 100pF)
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NIPPON PRECISION CIRCUITS INC. reserves the r ight to make changes to the products descr ibed in this data sheet in order to
improve the design or performance and to supply the best possible products. Nippon Precision Circui ts Inc. assumes no responsibi l i ty fo r
the use of any circui ts shown in this data sheet,  conveys no l icense under any patent or other r ights,  and makes no claim that the circuits
are free from patent infr ingement . Appl icat ions for any devices shown in this data sheet are for i l lustrat ion only and Nippon Precis ion
Circuits Inc. makes no claim or warranty that such appl icat ions wi l l  be suitable for the use specified without fur ther test ing or modificat ion.
The products descr ibed in this data sheet are not intended to use for the apparatus which influence human l ives due to the fai lure or
malfunct ion of  the products. Customers are requested to comply with appl icable laws and regulat ions in ef fect  now and hereinafter,
including compl iance with expor t controls on the distr ibut ion or disseminat ion of the products. Customers shal l  not expor t, directly or
indirect ly,  any products without first obtaining required l icenses and approvals from appropr iate government  agencies.

N IPPON PRECISION CIRCUITS INC.

4-3,  Fukuzumi  2-chome
Koto-ku, Tokyo 135-8430, Japan
Telephone: 03-3642-6661
Facsimi le: 03-3642-6698

NC9919AE 2000.05

NIPPON PRECISION CIRCUITS INC.


