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MM3488xxxRRE
Datasheet

Temperature Switch IC With Hysteresis

DESCRIPTION

Temperature Switch IC With Hysteresis

FEATURES

- Low current consumption
- Small package
- Hysteresis function

©2025 Mitsumi Electric Co., Ltd. All rights reserved. The contents of this document are subject to change without notice. The details listed here are not a guarantee.

MITSUMI ELECTRIC CO., LTD. Semiconductor Business div.
https://product.minebeamitsumi.com/en/product/category/ics/



https://product.minebeamitsumi.com/en/product/category/ics/

Temperature Switch IC With Hysteresis MM3488xxxRRE

INDEX
DESCRIPTION .uiiiiiietstuuiesessseseesssssssss s s s essssssaseseseeee s ss s s e aea e e e ee s s s e e e e e e e e ee e s s a e e ae e e e ee e s R R e e eaee e e e e e e e e eeeeeeennnnnnann 1
FEATURES. ..t ettt e e st eet s s s s e s e e et e e s s e s s e e et e e eba e s e e e e e ee e e e s s e e ee e e e e ee e aaa e e e e e e e e e e e e R e e e e e e e e e e R R R e eeae e e e e er e e e eeeeeeenrrnnan 1
1T T T I = = PP 3
2 o T = ) [ PP 4
BLOGCK DIAGRADM ... .ccttttttiiisiisetetessstss s s s s s e eeasssas s e s e s e e e e e s s s e aea e e e ee s s s e e e e e e e e ee e s s s e e ee e e e e e e s s e e e e ee e e e e e e a e e eeeeeeennnnnnnnn 6
PIN CONFIGURATION .. ttttttttesesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 7
TERMINAL EXPLANATIONS ...iiiiiiiiiiiiii ettt ettt ettt e et e e e e e e e e e et e e e e e e et e e e e et e e e e e e e e et e e e e e e et et et e e et et e e et ee e e e e e e et eaeeeaeeeeeeeeeeeees 8
ABSOLUTE MAXIMUM RATINGS ..cttttuuuiiiieiieitnssuissssessssasssssssssesssssssssssssssessssnssssssssssssssnsssssnesessesnnsnneeeseeennmnm 9
RECOMMENDED OPERATING CONDITIONS. ..utuuuieiitetettrsssuusieeessssrssnsssssssssssssssssssssssssssssssssseesessssnmsneeeseernnmm 9
ELECTRICAL CHARACTERISTICS ...tttttuuusssssssssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssnsssnsnnns 10
QLIS 1 12U PP PPPPPPPTTIR 11
QLI 1 LT 7Y 2 PSP PO PPPPPPPTIR 12
TYPICAL APPLICATION CIRCUIT ..iiiiiiiiiiiiiiiiii sttt ettt ettt et e et et e e e e et e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e e e et e e e e e e e e e e e e e e e e e eeeeeees 13
TYPICAL PERFORMANCE CHARACTERISTICS ...ciiiiiiiiiiciiiieeteeetee ettt ettt ettt e e e e 14
DIMENSIONS ....iiiiiiiiittiese s e e e e e eersss s e s e s e e e e e e s s e e e e e e e e e e s s e e e e e e e ee e s sa e e e e ee e e e e e s e e e e e e e e e e e e R e e e e e e e eeee e aa e e eeeeeeeennnnnaan 16
MARKING CONTENTS otttuiiiiiiiieiittiass s s s s e e eerssss s s s s s e e s ea s b s e e s e e e e e e aaaa s s e e e e e e e e s s s e oo e e e e e e e e e R e e e e e e e e e ee e aaaeeeeeeeennnnnanas 17
How to identify SSON-4B (dot type) package 10t NUMDELS. .....ciiiiiiiiiiiiiie e e eaaan 18
1 O I PO PRSP TPPPP 19
ATTENTION L otttuiiit i i it etieittess e s e e e e s s e s e e st e e e b e e e s e e e e e ee s s e e e ae e e e e e e s s s e s e e e e e e e e e e s e e e e e e e e e e s s e e eaeeeenenananneeneennnnns 20

©2025 Mitsumi Electric Co., Ltd. All rights reserved. The contents of this document are subject to change without notice. The details listed here are not a guarantee.

MITSUMI ELECTRIC CO., LTD. Semiconductor Business div.
https://product.minebeamitsumi.com/en/product/category/ics/ n



https://product.minebeamitsumi.com/en/product/category/ics/

Temperature Switch IC With Hysteresis MM3488xxxRRE

Model Name

M M3 4 8 8 X X X R R E
| L1 | [ T Y

Series Name (A) (B) (© (D) (E)
(A) (B)
Hysteresis Temperature (Thys) Detecitng Temperature (Toer)
A Thys=5.0deg.C 60 Toer=+60deg.C
B Thys=10deg.C 2 Toer is 1.0deg.C setps
C Tuvs=15deg.C 90 Toer=+90deg.C
© (D)
Package Packing Specifications
R HOUSING
R SSON-48 R'| *SSON-4B_Standard
L L HOUSING
(E)
E EMBOSS TAPE
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R No. table

Taping:R housing

Toer Thys R Toer Thys R

Parts No. | (469.0) | (deq.C) | No.(R59) PartsNo. | (4eq.C) | (deg.C) | No.(R59)
MM3488A60RRE | 60 E221 MM3488B60RRE | 60 E252
MM3488A61RRE | 61 222 MM3488B61RRE | 61 E253
MM3488A62RRE | 62 £223 MM3488B62RRE | 62 E254
MM3488A63RRE | 63 E224 MM3488B63RRE | 63 E255
MM3488A64RRE | 64 E225 MM3488B64RRE | 64 E256
MM3488A65RRE | 65 E226 MM3488B65RRE | 65 E257
MM3488A66RRE | 66 E227 MM3488B66RRE | 66 E258
MM3488A67RRE | 67 £228 MM3488B67RRE | 67 E259
MM3488A68RRE | 68 £229 MM3488B68RRE | 68 E260
MM3488A69RRE | 69 £230 MM3488B69RRE | 69 E261
MM3488A70RRE | 70 E231 MM3488B70RRE | 70 E262
MM3488A71RRE | 71 £232 MM3488B71RRE | 71 £263
MM3488A72RRE | 72 233 MM3488B72RRE | 72 E264
MM3488A73RRE | 73 E234 MM3488B73RRE | 73 E265
MM3488A74RRE | 74 E235 MM3488B74RRE | 74 E266
MM3488A75RRE | 75 50 | E236 MM3488B75RRE | 75 10 E267
MM3488A76RRE | _ 76 E237 MM3488B76RRE | 76 £268
MM3488A77RRE | 77 £238 MM3488B77RRE | 77 E269
MM3488A78RRE | 78 E239 MM3488B78RRE | 78 E270
MM3488A79RRE | 79 E240 MM3488B79RRE | 79 E271
MM3488ASORRE | 80 E241 MM3488B8ORRE | 80 E272
MM3488A81RRE | 81 E242 MM3488BS1RRE | 81 273
MM3488A82RRE | 82 E243 MM3488BS2RRE | 82 E274
MM3488A83RRE | 83 E244 MM3488B83RRE | _ 83 E275
MM3488AS4RRE | 84 E245 MM3488B34RRE | 84 E276
MM3488A85RRE | 85 E246 MM3488B85RRE | 85 E277
MM3488AS6RRE | 86 E247 MM3488BS6RRE | 86 £278
MM3488A87RRE | 87 F248 MM3488BS7RRE | 87 E279
MM3488A88RRE | 88 F249 MM3488B8SRRE | 88 E280
MM3488ASORRE | 89 E250 MM3488B89RRE | 89 E281
MM3488A90RRE | 90 E251 MM3488B90RRE | 90 282
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Taping:R housing

Toer Thys R

Parts NO. | (4eq.C) | (deg.C) | No.(R59)
MM3488C60RRE | 60 F283
MM3488C61RRE | 61 E284
MM3488C62RRE | 62 E285
MM3488C63RRE | 63 E286
MM3488C64RRE | 64 E287
MM3488C65RRE | 65 E288
MM3488C66RRE | 66 E289
MM3488C67RRE | 67 E290
MM3488C68RRE | 68 E291
MM3488C60RRE | 69 292
MM3488C70RRE | 70 E293
MM3488C71RRE | 71 E294
MM3488C72RRE | 72 E295
MM3488C73RRE | 73 E296
MM3488C74RRE | 74 E297
MM3488C75RRE | 75 15 E298
MM3488C76RRE | 76 E299
MM3488C77RRE | 77 E300
MM3488C78RRE | 78 E301
MM3488C79RRE | 79 E302
MM3488CS0RRE | 80 E303
MM3488C81RRE | 81 E304
MM3488C82RRE | 82 E305
MM3488C83RRE | 83 E306
MM3488CB4RRE | 84 E307
MM3488C85RRE | 85 E308
MM3488C86RRE | 86 E309
MM3488C87RRE | 87 E310
MM3483C88RRE | 88 E311
MM3488C89RRE | _ 89 E312
MM3488C90RRE | 90 E313
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BLOCK DIAGRAM

Reference
Voltage Source DET

I—\J:I-> Noise Rejection _|
Circuit
v

Temperature
sensor

O

GND
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PIN CONFIGURATION

DET GND

Top view
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MM3488xxxRRE

TERMINAL EXPLANATIONS

PIN No. SYMBOL FUNCTION INTERNAL EQUIVALENT CIRCUIT
1 DET Temp.Detect Output Pin -5
GND —e—
2 GND Ground pin -
\W——®
N.C. . )
3 (note!) N.C. (Testing pin)
GND
4 Vop Power supply pin -

note!: Testing pin is connected with the internal circuit for testing.
When resistance and capacity are connected with Testing pin, this product produce improper operating signals.
Please set Testing pin to the open state.
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ABSOLUTE MAXIMUM RATINGS

(Ta=25deg.C, unless otherwise specified)

Supply voltage VDDmax -0.3 6 Vv
Terminal Voltage DETmax -0.3 6 Vv
Storage temperature Tetg -55 125 deg.C
Power Dissipation Pd - 150 mwW

RECOMMENDED OPERATING CONDITIONS

Operating Ambient temperature Topr -30 105 deg.C

Operating Supply Voltage VbDopr 1.6 5.0 \Y
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MM3488xxxRRE

ELECTRICAL CHARACTERISTICS

(Ta=25deg.C, VDD=1.8V, unless otherwise specified)

PARAMETER SYMBOL CONDITIONS MIN. TYP. MAX. UNIT
Operating Supply Voltage Vop Toer=60~90deg.C 1.6 1.8 5.0 \"
Detecting Temperature ToeTact Vop=1.6~3.3V -2.0 0.0 +2.0
Accuracy deg.C
(notez) Toerac2 Vpp=3.3~5.0V -1.5 +0.5 +2.5
Thys=5.0deg.C 2.5 5.0 7.5
Hysteresis Temperature o
3 Thys Thys=10deg.C 7.0 10.0 13.0 deg.C
(note?)
Tuys=15deg.C 10.5 15.0 19.5
. Vper=0.4V, )
DET Sink Current IpeTL Voer=Low Level 4.0 12.0 mA
Vpp=5.0V, ) .
DET Leak Current Tieax Voer=High Level 0.1 MA
Supply Current Ioo - 1.5 3.5 MA
Noise Rejection Time thoise Ta=+60~+90deg.C - 250 500 HS
VDD Start-up Response tvsr RpuLL-up = 1IMQ - 100 500 HS

note?: Detection temperature can be selected in 1.0deg.C steps (+60~+90deg.C).
note3: Hysteresis temperature can be selected in 5.0deg.C steps (5.0deg.C, 10deg.C, 15deg.C).
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MM3488xxxRRE
TEST CIRCUIT

1. Supply Current

2. DET Sink Current
Ioo State of DET output Low level
(a)
2/
/ _/
VDD VDD
01uUF e 01uF Ioer
18v]  |01uF Inc DET Loev] [PTHT NG DET| <*—
T F O wmss ( 50V =T O wmsas O(2)
0.4V
GND GND
) )
b e
77 7T
3. Start-up Response
_/
VDD MO
@ _3-1 MF INC. DET i
= (O wmmasss C 50v
0—1.8V '
GND
(M)
-2
4. Detecting Temperature 5. Hysteresis Temperature
A A
VDD VDD
18v] _3-1 MF INC. DET 18v] _3-1 MF NG DET
— O wmasss ( T O wmmss (
GND GND
) )
' v
77 77
L: State of DET output Low level

H: State of DET output Low level

L: State of DET output Low level
Ta = +40— +100deg.C

H: State of DET output Low level
Ta = +100 — +40deg.C
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Temperature Switch IC With Hysteresis MM3488xxxRRE

TIMING CHART

Detecting Temperature

/ (Toer)

QL_)/ i I Hysteresis Temperature (Tyyst)
© H
= ; : - a
i P i t
: : : [ Detection Release
E : E P Temperature
N v ' H [}
> : ' : i
(2 ' H ' ]
&) : i : b
(] : : : i
> ; : ; b
i P i t
A E P i
- e 5
> ' : [
(2 H ' HE
— : : b
L ; : P
=) : : P
— K= —i &— X
thoise t4 < tnoise t
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Temperature Switch IC With Hysteresis

MM3488xxxRRE

TYPICAL APPLICATION CIRCUIT

OPEN .
) LT
\/
N.C. ;RPULL—UP
VDD DET Logic
¢ System

l () wmmsass ()

"J"o.1 uF GND
g

- We shall not be liable for any trouble or damage caused by using this circuit.
- In the event a problem which may affect industrial property or any other rights of us or a third party is encountered during
the use of information described in these circuit,Mitsumi Electric Co.,Ltd. Shall not be liable for any such problem, nor

grant a license therefore.
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MM3488xxxRRE

TYPICAL PERFORMANCE CHARACTERISTICS

(Ta=25deg.C, unless otherwise specified)

1-1. Supply Voltage - Supply Current
3.5
3.0
2.5
<
220
1=
g 1.5
+25deg.C
%10 k
0.5
0.0

=+

125deg.C. |

-40deg.C

1.0 20 30 40 50 6.0
VDD (V)

2-1. Supply Voltage - DET Sink Current
30

25 -40deg.C
/

< +25deg.C-
g 20 / / -25deg
= / !
5 15 // / +125deg.C
3 10 /
N
c
B 5
0

00 05 1.0 15 20 25 3.0
DET (V)

1-2. Ambient Temperature - Supply Current

3.5

3.0
25
féz.o VDD=1.8V
g 1.5 —

—
;’%1.0 —

0.5

0.0

-50 0 50 100 150
Ta (deg.C)

2-2. Ambient Temperature - DET Sink Current
30

25
%‘ 20
= \\ VDET=0.4V
3 10
X
=
»n 5
0
-50 0 50 100 150
Ta (deg.C)
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MM3488xxxRRE

(Ta=25deg.C, unless otherwise specified)

3-1. Start-up Response (Ta<TDET)

VDD (1V/div)

\ )
\ DET (1V/div)
\

\

t (100ps/div)

4-1. Supply Voltage - Noise Rejection Time

400
350
300
w250 —————— -
=200 :
150
100
50
0

tnoise (u

1.0 2.0 3.0 4.0 5.0 6.0
VDD (V)

3-2. Start-up Response (Ta=TDET)

VIiDDi(l\i//diiv)

- \ 77777777777777 | pET V/div)—
\
\

t (100ps/div)

4-2. Ambient Temparture - Noise Rejection Time
400
350
300 VDD=1.8\—————
%250
2
2 200
'©150
=
100
50
0

50 60 70 80 90 100
Ta (deg.C)
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Temperature Switch IC With Hysteresis MM3488xxxRRE

DIMENSIONS

PACKAGE: SSON-4B

| UNIT | mm |
1.1£0.05
4 3
Ip)
o
S
H
=
—
1 2 D
o
h
+0,09
0'81_0.03 Lrj. ey
~ o o9
e 7
S S
Bu )
0.5
/005

20 @orron view

1 c

U
[1 (]

0.4%0.05

No.R04-SSON4B-0001
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Temperature Switch IC With Hysteresis MM3488xxxRRE

MARKING CONTENTS

llala
BlalEla
FEEE
QEEE
W oo

1Ev3-2(1-pin Mark)—|—=

D ~ @:0vtNo Z2AKY MDate Code Dots)
~ @): BEEZERAFY F(Model No. Dots)

BEFy MiB%TRT. (The frame shows the position of the dot)

Model Model No.
odetname ® | ® @ @
MM3488AxxRRE | | O O | | |
MM3488BxxRRE | | O | | | O
MM3488CxxRRE O O O | O O |
Model name iodelio
® @ @ ®
MM3488x60RRE O O O O O O
MM3488x61RRE O O | | O |
MM3488x62RRE O O | | | O
MM3488x63RRE O O O O | |
MM3488x64RRE O O O [ | O O
MM3488x65RRE O O | | O |
MM3488x66RRE O O | | | O
MM3488x67RRE O O O [ | || ||
MM3488x68RRE O O | | O O
MM3488x69RRE O O | | O |
MM3488x70RRE O O [ | O || O
MM3488x71RRE O O [ | O || ||
MM3488x72RRE O O | | O O
MM3488x73RRE O O | | O ||
MM3488x74RRE O O | | || O
MM3488x75RRE O O | | | |
MM3488x76RRE O | | | O O
MM3488x77RRE O | [ [ O ||
MM3488x78RRE O | [ [ || O
MM3488x79RRE O | | | | |
MM3488x80RRE O | | | O O
MM3488x81RRE O | [ | O ||
MM3488x82RRE O | | | | O
MM3488x83RRE O | | | | |
MM3488x84RRE O | | [ O O
MM3488x85RRE O | ] O Od |
MM3488x86RRE O | [ | O | O
MM3488x87RRE O | [ | O | |
MM3488x88RRE O | ] ] Od Od
MM3488x89RRE O | ] ] Od |
MM3488x90RRE O | [ | [ | | O
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Temperature Switch IC With Hysteresis MM3488xxxRRE

SSON-4B (dot
] el
]

1. The @ and @ shows the production year (western calendar) but only 4 year cycles.

@;4 arlé) Year (glarlé@ Year ®M arlé@ Year ®M arlé@ Year @M arlé@ Year
O O 2013 Ol o 2017 O| O] 2021 O | O] 2025 O | O | 2029
O m| 2014 O m| 2018 O m | 2022 O m| 202 O | m [ 2030
m | O 2015 H| O 2019 m| O 2023 m| O 2027 W | O] 2031
H Bu 2016 | N | 2020 H | B | 2024 H | H| 2028 H | W | 2032
2. The @ to @ dot shows the production week.

Mark Mark Mark
®|@|6[®@]| Ve @l@|o[®] @] Ve ®|@]6[®]@]| Ve
[ I O O O R B 1,2 O|(m| 0| 0| W |19,20 Wm0 0| .| O)|37,38
O|/ojo|co| m 3,4 O|m|0O | m|0O|21,22 H| OO || W |39, 40
O(ojo)|m|O 5,6 O|m|O|m| W |23,24 | O || 0O]0|4,4
O(/O(cd)| m| m 7,8 O|m | m | O 0O]25,26 B |0 W || W |43,44
Oo|o|m|0O|O]| 9,10 O|m | m |00 m| 27,28 H|O|m | W |0O|45,46
OO0 || O | |11,12 O|m | W | W |O]|29,30 W[ W | H| W | 47,648
O|o|m | m| 013,14 O|m | W | W | W |31,32 Hm| Wm0 [0]49,50
O|0O|m ||| | |15,16 W 0O|0|0)|0)|33,34 H | ® | OO M| 51,5
O|m|0O|0O|0|17,18 W | O|0O|O)| m|35,36 m om0 m| O 53

3. Other dot shows the model details.
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Temperature Switch IC With Hysteresis MM3488xxxRRE

NOTES

Safety Precautions
- Though Mitsumi Electric Co., Ltd. (hereinafter referred to as "Mitsumi") works continually to improve our product's quality
and reliability, semlconductor products may generally malfunction or fail. Customers are responsible for complying with
safety standards and for providing adequate designs and safeguards for their hardware, software and systems which
minimize risk and avoid situations in which a malfunction or failure of this product could cause loss of human life, bodily
injury, or damage to property, including data loss or corruption. Before customers use this product, create designs including
this product, or incorporate this product into their own applications, customers must also refer to and comply with (a) the
latest versions or all of our relevant information, including without limitation, product specifications, data sheets and
application notes for this product and (b) the user’s manual, handling instructions or all relevant information for any
products which is to be used, or combined with this products. Customers are solely responsible for all aspects of their own
product design or applications, including but not limited to (a) determining the appropriateness of the use of this product
in such design or applications; (b) evaluating and determining the applicability of any information contained in this
document, or in charts, diagrams, programs, algorithms, sample application circuits, or any other referenced documents;
and (c) validating all operating parameters for such designs and applications. Mitsumi assumes no liability for customers’
product design or applications.

- This product is intended for applying to computers, OA units, communication units, instrumentation units, machine tools,
industrial robots, AV units, household electrical appliances, and other general electronic units.

- This product is not designed as a component of equipment or devices that require a high degree of reliability, may affect
the life or body, or could damage the property (space systems, submarine repeaters, nuclear power controllers,
infrastructure controllers, medical equipment, military devices, units related to the control and safety of transport
equipment (automobiles, trains, aircraft, etc.), traffic signaling equipment, disaster / crime prevention units, or the like).
In the case where this product is used in these applications, Mitsumi does not bear any responsibility. If the product is
used as a component of the above equipment or devices, Mitsumi shall not be liable for any damage caused thereby. It is
the customer's responsibility to carry out the necessary safety design for the customer's hardware, software and systems.

- Before using this product, even when it is not used for the applications written previous paragraph, notify and present us
beforehand if special care and attention are needed for its application, intended purpose, environment of usage, risk, and
the design or inspection specification corresponding to them.

- If any damage to our customer is objectively identified to be caused by the defect of this product, Mitsumi is responsible
for it. In this case, Mitsumi is liable for the cost limited to the delivery price of this product.

Application considerations during actual circuit design
- The outline of parameters described herein has been chosen as an explanation of the standard parameters and
performance of the product. When you actually plan to use the product, please ensure that the outside conditions are
reflected in the actual circuit and assembling designs.

- Before using this product, please evaluate and confirm the actual application with this product mounted and embedded.

- To investigate the influence by applied transient load or external noise, It is necessary to evaluate and confirm them with
mounting this product to the actual application.

- Any usage above the maximum rating may destroy this product or shorten the lifetime. Be sure to use this product under
the maximum rating.

- If you continue to use this product highly-loaded (applying high temperature, large current or high voltage; or variation
of temperature) even under the absolute maximum rating and even in the operating range, the reliability of this product
may decrease significantly. Please design appropriate reliability in consideration of power dissipation and voltage
corresponding to the temperature and designed lifetime after confirming our individual reliability documents (such as
reliability test report or estimated failure rate). It is recommended that, before using this product, you appropriately derate
the maximum power dissipation (typically, 80% or less of the maximum value) considering parameters including ambient
temperature, input voltage, and output current.

Precautions for Foreign Exchange and Foreign Trade Control Act

- If you export or take products and technologies in this document which are subject to security trade control based on the
Foreign Exchange and Foreign Trade Act to overseas from Japan, permission of the Japanese government is required.
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Prohibitions for Industrial Property Rights

- Since this document contains the contents related to our copyright and know-how, you are requested not to use this
document for any purpose other than the application of this product.

- If a use of this product causes a dispute related to the industrial property rights of a third party, Mitsumi has no liability
for any disputes except those which arise directly from the manufacturing and manufacturing method of our products.

Precautions for Product Liability Act
- Mitsumi does not bear any responsibility for any consequence resulting from any wrong or improper use of this product

and other factors.

Others
- Any part of the contents contained herein must not be reprinted or reproduced without our prior permission.
- In case of any question arises out of the description in this specification, it shall be settled by the consultation between

both parties promptly.

ATTENTION

- This product is designed and manufactured with the intention of hormal use in general electronics. No special circumstance
as described below is considered for the use of it when it is designed. With this reason, any use and storage under the
circumstances below may affect the performance of this product. Prior confirmation of performance and reliability is
requested to customers.

Environment with strong static electricity or electromagnetic wave
Environment with high temperature or high humidity where dew condensation may occur
- This product is not designed to withstand radioactivity, and must avoid using in a radioactive environment.
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MITSUMI ELECTRIC CO., LTD.

Strategy Engineering Department Semiconductor Business Division

Tel: +81-46-230-3470 / https://product.minebeamitsumi.com/en/contact/

Notes:
Any products mentioned this datasheet are subject to any modification in their appearance and others for improvements without prior

notification. The details listed here are not a guarantee of the individual products at the time of ordering. When using the products, you
will be asked to check their specifications
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Disclaimers

Disclaimers (Handling Precautions)

1. All the information described herein (product data, specifications, figures, tables, programs, algorithms and application
circuit examples, etc.) is current as of publishing date of this document and is subject to change without notice.

2. The circuit examples and the usages described herein are for reference only, and do not guarantee the success of
any specific mass-production design.

MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages, claims or demands caused by the reasons other
than the products described herein (hereinafter "the products") or infringement of third-party intellectual property
right and any other right due to the use of the information described herein.

3. MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages, claims or demands caused by the incorrect
information described herein.

4. Be careful to use the products within their ranges described herein. Pay special attention for use to the absolute
maximum ratings, operation voltage range and electrical characteristics, etc.

MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages, claims or demands caused by failures and / or
accidents, etc. due to the use of the products outside their specified ranges.

5. Before using the products, confirm their applications, and the laws and regulations of the region or country where
they are used and verify suitability, safety and other factors for the intended use.

6. When exporting the products, comply with the Foreign Exchange and Foreign Trade Act and all other export-related
laws, and follow the required procedures.

7. The products are strictly prohibited from using, providing or exporting for the purposes of the development of
weapons of mass destruction or military use. MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages,
claims or demands caused by any provision or export to the person or entity who intends to develop, manufacture,
use or store nuclear, biological or chemical weapons or missiles, or use any other military purposes.

8. The products are not designed to be used as part of any device or equipment that may affect the human body,
human life, or assets (such as medical equipment, disaster prevention systems, security systems, combustion control
systems, infrastructure control systems, vehicle equipment, traffic systems, in-vehicle equipment, aviation equipment,
aerospace equipment, and nuclear-related equipment), excluding when specified for in-vehicle use or other uses by
MITSUMI ELECTRIC CO., LTD. Do not apply the products to the above listed devices and equipment.

MITSUMI ELECTRIC CO., LTD. is not liable for any losses, damages, claims or demands caused by unauthorized or
unspecified use of the products.

9. In general, semiconductor products may fail or malfunction with some probability. The user of the products should
therefore take responsibility to give thorough consideration to safety design including redundancy, fire spread
prevention measures, and malfunction prevention to prevent accidents causing injury or death, fires and social
damage, etc. that may ensue from the products' failure or malfunction.

The entire system in which the products are used must be sufficiently evaluated and judged whether the products
are allowed to apply for the system on customer's own responsibility.

10. The products are not designed to be radiation-proof. The necessary radiation measures should be taken in the
product design by the customer depending on the intended use.

11. The products do not affect human health under normal use. However, they contain chemical substances and heavy
metals and should therefore not be put in the mouth. The fracture surfaces of wafers and chips may be sharp. Be
careful when handling these with the bare hands to prevent injuries, etc.

12. When disposing of the products, comply with the laws and ordinances of the country or region where they are used.

13. The information described herein contains copyright information and know-how of MITSUMI ELECTRIC CO., LTD.
The information described herein does not convey any license under any intellectual property rights or any other
rights belonging to MITSUMI ELECTRIC CO., LTD. or a third party. Reproduction or copying of the information from
this document or any part of this document described herein for the purpose of disclosing it to a third-party is strictly
prohibited without the express permission of MITSUMI ELECTRIC CO., LTD.

14. For more details on the information described herein or any other questions, please contact MITSUMI ELECTRIC
CO., LTD.'s sales representative.

15. This Disclaimers have been delivered in a text using the Japanese language, which text, despite any translations
into the English language and the Chinese language, shall be controlling.

Disclaimers - Ver.1.00
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