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This IC incorporates a general purpose analog circuit in a small package. This is a zero-drift operational amplifier with
Rail-to-Rail input and output, which uses chopper-stabilizing techniques to provide low input offset voltage.
The S-89630AB is a dual operational amplifier (2 circuits), which is suitable for applications requiring less offset voltage.

B Features
¢ Low input offset voltage: Vio = +50 uV max. (Ta = -40°C to +125°C)
e Low input offset voltage drift: %‘; =125 nV/°C typ. (Voo = 30.0 V, Ta = -40°C to +125°C)
o Operation power supply voltage range: Vob = 4.0 V to 36.0 V (Single supply)
Vop =£2.0 V to £18.0 V (Dual supply)
e Low current consumption (Per circuit): lop = 250 pA typ.
¢ Low input noise voltage: VNoise_pp = 0.8 uVpp typ. (f=0.1 Hz to 10 Hz)
e Low input noise voltage density: Vnoise = 25 nVAVHz typ. (f = 1 kHz)
o Built-in output current limit circuit: Overcurrent limit when output pin is short-circuited
¢ Internal phase compensation: No external parts required
o Rail-to-Rail input and output
o Operation temperature range: Ta =-40°C to +125°C

¢ Lead-free (Sn 100%), halogen-free

B Applications

e High-accuracy current detection
e Various sensor interfaces
e Strain gauge amplifier

B Package
e TMSOP-8
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B Block Diagram
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wb b 131 |

Figure 1
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B Product Name Structure

Refer to "1. Product name" regarding the contents of product name, "2. Package" regarding the package

drawings and "3. Product name list" regarding the product type
1. Product name

S-89630A B 0 A - K8T2 U

Environmental code

Operation temperature

Number of circuits
B: 2

*1. Refer to the tape drawing.

A: Ta = -40°C to +125°C

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

Package abbreviation and IC packing specifications*1
K8T2: TMSOP-8, Tape

2. Package
Table 1 Package Drawing Codes
Package Name Dimension Tape Reel
TMSOP-8 FMO008-A-P-SD FMO008-A-C-SD FMO008-A-R-SD
3. Product name list
Table 2
Product Name Package
S-89630AB0A-K8T2U TMSOP-8

ABLIC Inc.
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B Pin Configuration

1. TMSOP-8
Table 3
Top view Pin No. Symbol Description
re . 8 1 OuUT1 Output pi.n 1 .
2 ko 7 2 IN1(-) Inverted input pin 1
3 m 6 3 IN1(+) Non-inverted input pin 1
4 = 5 4 VSS GND pin
. 5 IN2(+) Non-inverted input pin 2
Figure 2 6 IN2(-) Inverted input pin 2
7 ouT2 Qutput pin 2
8 VDD Positive power supply pin
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B Absolute Maximum Ratings

Table 4
(T; = —40°C to +150°C unless otherwise specified)

Item Symbol Absolute Maximum Rating Unit
Power supply voltage Vob Vss — 0.3 to Vss +45.0 V
Input voltage ViNE), VING) Vss — 0.3 to Vop + 0.3 V
Output voltage Vour Vss — 0.3 to Voo + 0.3 V
Differential input voltage VinD +0.5 V
Input pin current [N +10.0 mA
Junction temperature T; —40 to +150 °C
Operation ambient temperature Topr —40 to +125 °C
Storage temperature Tstg —40 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.

B Thermal Resistance Value

Table 5
ltem Symbol Condition Min. | Typ. | Max. Unit
Board A - 160 - °C/IW
Board B - 133 - °C/IW
Junction-to-ambient thermal resistance™ 0ua TMSOP-8 Board C _ _ _ °C/W
Board D — - — °C/W
Board E — — - °C/W

*1. Test environment: compliance with JEDEC STANDARD JESD51-2A

Remark Refer to "B Power Dissipation" and "Test Board" for details.
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B Electrical Characteristics

1. Recommended operation conditions

Table 6
(Ta = -40°C to +125°C unless otherwise specified)
o . . Test
Item Symbol Condition Min. Typ. Max. Unit Circuit
Operation power supply Voo 3 40 3 36.0 v 3
voltage range
2, Vop=50V
Table 7
DC Electrical Characteristics (Ta = -40°C to +125°C unless otherwise specified)
- . . Test
Item Symbol Condition Min. Typ. Max. | Unit Circuit
i V
Curll‘ent. consumption lop Vemr = Vour = % - 500 760 uA 5
(2 circuits)
\Y
Input offset voltage Vio Vewr = 5 50 | +10 | +50 | nv 1
AV Vv
Input offset voltage drift Fg Vemr = % -125 +30 +125 | nV/°C 1
Input bias current IBiAS — — 3 10 nA 9,10
Input offset current lio — — 3 10 nA 9,10
F)ommon-mode Vemr — Vss — Vbp \% 2
input voltage range
Vss+0.5V <Vour<Vop-0.5V,
Voltage gain (open loop) |AvoL Vo = %’ RL = 10 kQ 93 110 - dB 8
V. Isource = 100 A 4.9 - - V 3
OH
Maximum output swing Isource = 1 MA 4.7 - - V 3
voltage v Isink = 100 pA - - 0.1 \ 4
- lsik = 1 mA - - 03 | V 4
Common-mode input CMRR Vss < Vewr < Voo 93 | 110 | - | a8 | 2
signal rejection ratio
Power supply voltage |55 40V <Vop<36.0V 116 | 130 | - | @B | 1
rejection ratio
Source current Isource Voutr =Vbp—-0.1V 0.40 0.60 - mA 6
Sink current IsiNk Vour=0.1V 0.25 0.50 — mA 7
Output pin short-circuit IstorT_source |Vour =0V - 16.0 - mA -
current (source)
Output p|r.1 short-circuit ISHORT SINK Vour = Vob 3 15.0 3 mA 3
current (sink)
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Table 8
AC Electrical Characteristics (Ta = —-40°C to +125°C unless otherwise specified)
Item Symbol Condition Min. Typ. | Max. Unit
RL=1.0 MQ, CL=15pF
Slew rate SR (Refer to Figure 13 and Figure 14), - 0.45 - V/us
VinNg =15V 35V
Gain-bandwidth product GBP CL=0 pF - 1.2 - MHz
Maximum load capacitance CL — - 470 — pF
Input noise voltage Vnoise_pp | f=0.1 Hzto 10 Hz — 0.8 - uVpp
Input noise voltage density Vnoise | f=1kHz — 25 - nV/ANHz
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3. Vop=30.0V

Table 9
DC Electrical Characteristics (Ta =—-40°C to +125°C unless otherwise specified)
- . . Test
ltem Symbol Condition Min. Typ. Max. Unit Circuit
i Vv
Current consumption ., Vewr = Vour = 5= - | s00 | 760 | wA | 5
(2 circuits)
\Y
Input offset voltage Vio Vemr = % -50 +10 +50 uv 1
AV Y
Input offset voltage drift |37 Vewr = 5 120 | 25 | +120 |nvrC| 1
Input bias current Isias - - 10 nA 9,10
Input offset current lio - - 10 nA 9,10
C -mod
. ommon-moce Vemr - Vss - Vop \% 2
input voltage range
Vss+ 0.5V <Vour<Vob-0.5V,
Voltage gain (open loop) |AvoL Ve = %’ RL= 10 kQ 106 120 - dB 8
V. Isource = 100 pA 29.9 - - \% 3
OH
Maximum output swing Isource = 1 mA 29.7 - - V 3
voltage v Isink = 100 pA — - 0.1 V 4
- lsine = 1 mA - - 03 | v | 4
Common-mode input CMRR Vss < Vewr < Voo 106 | 120 | - | dB | 2
signal rejection ratio
Power supply voltage | pgpr 40V <Vop<36.0V 116 | 130 | - | dB | 1
rejection ratio
Source current Isource Voutr = Vbp-0.1V 0.40 0.60 - mA
Sink current Isink Vour=0.1V 0.25 0.50 - mA
i short-circui
Output pin short-circuit IsHorT_source |Vout =0V - 16.0 - mA -
current (source)
Output pin short-circuit
oy plr'1 short-cireut ISHORT_SINK Vout = Vbp - 15.0 - mA -
current (sink)

ABLIC Inc.



125°C OPERATION, LOW INPUT OFFSET VOLTAGE CMOS OPERATIONAL AMPLIFIER

Rev.1.0 o1 S-89630A
Table 10
AC Electrical Characteristics (Ta = —-40°C to +125°C unless otherwise specified)
Item Symbol Condition Min. [ Typ. | Max. Unit

RL=1.0 MQ, CL=15pF

Slew rate SR (Refer to Figure 13 and Figure 14), - 0.45 - Vius
Viny =140V & 16.0V

Gain-bandwidth product GBP CL=0 pF - 1.2 - MHz

Maximum load capacitance CL — — 470 - pF

Input noise voltage Vnoise_pp | f=0.1 Hz to 10 Hz - 0.8 — uVpp

Input noise voltage density Vnoise | f=1kHz - 25 - | nVAHz
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B Test Circuits (Per circuit)

1. Power supply voltage rejection ratio, input offset voltage, input offset voltage drift

Vbp e Power supply voltage rejection ratio (PSRR)
Q The power supply voltage rejection ratio (PSRR) can be
Re calculated by the following expression, with Vour measured at
each Vop.
Rs
X Test conditions:
) . >_“_O Vour Voo =4.0 V: Voo = Vop1, Vout = Vourt
Rs / Vop = 36.0 V: Vob = Vbb2, Vout = Vour2
Re
PSRR = 20 log VVDD1 — Vbp2 - « RF; Rs
) (V 3 DD1) _ (V _ Voo s
ouT1 OouT2
e v 2 2
Vemr = % -

Input offset voltage (Vio)

_ Voo Rs
Vio = (VOUT— 2 ) X Rr+ Rs

Figure 3 Test Circuit 1

... (AViO
Input offset voltage drift <_ATa)

AV

The input offset voltage drift FI;) can be calculated by the

following expression, with Voutr measured at each temperature.

Test conditions:
Ta =-40°C: Vio = Vio1
Ta =+125°C: Vio = Vio2

AVio _ Vioz2 — Vio1
ATa = +125°C - (—40°C)

2. Common-mode input signal rejection ratio, common-mode input voltage range
Vop e Common-mode input signal rejection ratio (CMRR)

The common-mode input signal rejection ratio (CMRR) can be
calculated by the following expression, with Vour measured at
each Vin.

Test conditions:

>—0—O Vout ViN = Vemr Max.: VIN = ViNt, Vout = VouTt
VIN = Vemr min: VIN = Ving, Vout = VouT2
_ Vint = Vin2 Re+Rs
CMRR =20 log G Voutt — Vourz| *~ Rs j
e e Common-mode input voltage range (Vcwmr)

The common-mode input voltage range is the range of Vin in
which Vour satisfies the common-mode input signal rejection
ratio specifications when Vin is changed.

Figure 4 Test Circuit 2

10 ABLIC Inc.
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3. Maximum output swing voltage
Vbp e Maximum output swing voltage (Von)
? Test conditions:
_ Voo
Vit = 5> ~ 0.1V
~ Vinz = % +04V
- Von Isource = 100 UA, 1 mA
rd
Isource
Vv
——Ving Vinz %
7 F
Figure 5 Test Circuit 3
4. Maximum output swing voltage
v Vo e Maximum output swing voltage (VoL)
(D)D 2 Test conditions:
Vint = % +01V
Isink Ving = % -01V
RN Isink = 100 pA, 1 mA
VoL
v
__VIN1 _VIN2
e
Figure 6 Test Circuit 4
5. Current consumption
Vop e Current consumption (lbb)
]
— Vv
%VCMR = %
77
Figure 7 Test Circuit 5
ABLIC Inc. 11
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6. Source current

VDD

>
]

Vour

__VIN1 VIN2

7F

Figure 8 Test Circuit 6

7. Sink current

VDD VOUT

BN
v

__VIN1 VIN2

b A

Figure 9 Test Circuit 7

8. Voltage gain

Figure 10 Test Circuit 8

12

e Source current (Isource)

Test conditions:
Vour =Vob-0.1V

Vint = % 01V

Ving = % +01V

e Sink current (Isink)

Test conditions:

Vour=0.1V
Vint = % +01V

Ving = % 01V

¢ Voltage gain (open loop) (AvoL)

The voltage gain (AvoL) can be calculated by the
following expression, with Vour measured at each
Vwm.

Test conditions:

Vm = Vpp — 0.5 V: Vm = Vm1, Vout = VouT1
VM = Vss + 0.5 V: Vm = Vmz, Vout = Vour2
Vm1 — Vmz « RF + Rs

Vout1 — Vout2 Rs

AvoL = 20 log (

RL =10 kQ

ABLIC Inc.
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9. Input bias current, input offset current

Vbb - Input bias current (Igias)
? Test conditions:
Vi
-1 x (Vout — %)
IN(+) pin input bias current (Isias@)) = T Ry
- Vi
>—1—O Vour Vour — %
+ IN(-) pin input bias current (lsias() = — 1=
Rs B
| _ |lelas) + IBIAS()
BIAS = 2
V|
= Vewmr = %
7;; ua * Input offset current (lio)
Figure 11 Test Circuit 9 lio = [IBias(-) — IBiasE)]|
Vb
@)
Rs
>—¢—O Vour
+
V|
= Vewmr = %
b

Figure 12 Test Circuit 10

ABLIC Inc. 13



125°C OPERATION, LOW INPUT OFFSET VOLTAGE CMOS OPERATIONAL AMPLIFIER
S-89630A Rev.1.0 o1

10. Slew rate

VDD
O
>—< Vour
oO——— +
Ving) R, = 1.0 MQ CL=15pF
Vo
7
77

Figure 13 Test Circuit 11

tr = tr =200 ns (10 V/us) * Slew rate (SR)
% +10V -~ When falling
1.6V
Vi SR= T
Vo
2 1oV When rising
SR = 16V
tTHL tTLH
< > M
Vour ( 2 +1.0V)x0.8
(=Vine) V
(5 -1.0V)x0.8
i

Figure 14
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B Precautions

o Generally an operational amplifier may cause oscillation depending on the selection of external parts. Perform
thorough evaluation using the actual application to set the constants.

¢ Do not apply an electrostatic discharge to this IC that exceeds performance ratings of the built-in electrostatic
protection circuit.

e ABLIC Inc. claims no responsibility for any disputes arising out of or in connection with any infringement by
products including this IC of patents owned by a third party.

e This IC operates stably even directly connecting a load capacitance of 470 pF or less to the output pin, as shown
in Figure 15. When connecting a load capacitance of 470 pF or more, connect a resistor of 100 Q or more as
shown in Figure 16. In case of connecting a filter for noise prevention, and connecting a load capacitance of
470 pF or more, also connect a resistor of 100 Q or more as shown in Figure 17.

Vbb
@)
VIN+ ( >—+\ VOUT
o——1_ (R
Vin ] ] Load i

capacitance 1
470 pF or Iess:

(@)
Vss

Figure 15

Ving O—+\ Vour
Vin. O—— P

100 Q or more!

O

Vss Load '
capacitance 1
Figure 16
Vbp
O ------------'
: Filter 1
1
1
Ve O V?:T: 102/&\;\:)r more i .
oLt T
7 I :
3 Load "
1 capacitance 1
O : 1
Vss l-----------}
Figure 17

Caution The above connection diagrams and constants will not guarantee successful operation.
Perform thorough evaluation using the actual application to set the constants.

ABLIC Inc. 15
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B Precaution for use

16

1.

2.

Methods for protection against application of overvoltage to input pin

ESD protection elements are connected to the input pins as shown in Figure 1. If the input voltage (Vin) exceeds the
Vin absolute maximum rating Voo + 0.3 V, there is a risk of the input pin current which flows through the ESD
protection element exceeding £10.0 mA (the absolute maximum rating). In this case, connect a current limiting
resistor (Rumt) to the input pin as shown in Figure 18 to limit the input pin current to less than £10.0 mA.

However, error voltage and noise generate as a result of input bias current and input offset current. Select the lowest
possible resistance when connecting the Riimr.

(\SD D

Vin Rymr N >—¢—O Vour

777
Figure 18

Input voltage range (input crossover distortion)

This IC has two sets of differential circuits in order to achieve the Rail-to-Rail input voltage range. The differential
circuits used switch based on the common-mode input voltage range (Vewur). Differences in the characteristics of the
two sets of differential circuits result in the generation of distortion of the output voltage which is referred to as "input
crossover distortion" when the differential circuits switch.
The differential circuit switching voltage of this IC is approximately between Voo — 2.2 V and Voo — 1.2 V. When using
this IC in applications which require high-accuracy measurement, avoid the range near the differential circuit
switching voltage in order to avoid changes in input offset voltage caused by input crossover distortion and changes
in input offset voltage drift.
This IC is a chopper-stabilized zero-drift amplifier; therefore, it always cancels input offset voltage. For this reason,
the input crossover distortion is kept extremely small when compared to standard operational amplifiers. However,
please contact our sales representatives when using this IC near the differential circuit switching voltage.
Refer to "8. Input offset voltage (Vio) vs. Common-mode input voltage range (Vcmr)" in "B Characteristics
(Typical Data)".

Vo

O

N °
[(4
Input range
AT

Approximately
Z Vpp—22VtoVpp-1.2V

circuit

I:_: :l Output

Distortion

» » et
« 14

Differential circuit 1 777

------------------------ Differential Circuit 2

Figure 19

ABLIC Inc.
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3. Recommended processing methods for unused circuit
When using only a single circuit of this IC, it is recommended that the unused circuit be connected as shown in

Figure 20. Set the non-inverted input pin voltage (Vinw)) within the common-mode input voltage range (Vcmr).

Vob
O

Vout

RN
b

— Vinw) = Vss to Vpp

%’ za

Figure 20

ABLIC Inc. 17
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B Characteristics (Typical Data)
1. Current consumption (lop) (Per circuit) vs. Power supply voltage (Vob)
400
Ta=+125°C
300
<
=200 \\
= Ta =+25°C
100 Ta =-40°C
0
0 10 20 30 40
Voo [V]
2. Voltage gain (AvoL) vs. Frequency (f)
Vob=4.0V Vob=18.0V
120 120
N [T T N [T T
100 N Ta = +125°C 100 [ Ta = +125°C
m 80 ™ m 80
k= ke
4 60 4 60
e i/ Ta = —40°C g / Ta = —40°C
< 40 Ta = +25°C N < 40 Ta = +25°C
20 tm S 20 tm N
0 0
0.01 041 1 10 100 1000 10000 0.01 041 1 10 100 1000 10000
f [kHz] f[kHz]
Vopb = 36.0 V
120
|||||1ﬂ| [T
100 ™ Ta = +125°C
T 80 /]
k=
- 60
S Ta = -40°C
< 40 = N
20 tm N
0
0.01 041 1 10 100 1000 10000

18

f [kHz]
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3. Output current

3.1 Source current (Isource) vs. Power supply voltage (Vbb)

Isource [mA]

Isink [MA]

Vour [V]

Vour [V]

1.2
1.0
0.8
0.6
0.4
0.2
0.0

Vour =Vop-0.1V,Vss=0V

\

Ta = -40°C——

\ |

Ta =+25°C

AN |

\ I

Ta= +1|25°C —

0 10 20 30 40

Voo [V]

Sink current (Isink) vs. Power supply voltage (Vop)

1.2
1.0
0.8
0.6
0.4
0.2
0.0

Vour =Vss+0.1V,Vss=0V

\\
Ta =-40°C
N ]
Ta= +2§°C
AN
Ta= +1.2500
0 10 20 30 40
Voo [V]

Output voltage (Vour) vs. Source current (Isource)

5.0
4.0
3.0
2.0
1.0
0.0

40

30

20

10

Vob=4.0V,Vss=0V

Ta =-40°C
\\\ |
Ta =+25°C
\ ;&% asr
/ \<\ \\
Ta =+125°C \ \
|
0 5 10 15 20 25
Isource [MA]
Vop=36.0V,Vss=0V
Ta=40°C - S
| —
Ta=+25°C — |
1 »
Ta=+125°C d
0 5 10 15 20 25

Isource [MA]

Vour [V]

Isource [mA]

Isink [MA]

ABLIC Inc.

Vour =Vop-0.5V,Vss=0V

6.0
5.0
4.0 Ta = -40°C—
T
3.0 Ta = +25°C
\ |
2.0 \ |
1.0 Ta =+125°C —
0.0 |
0 10 20 30 40
Voo [V]
Vour =Vss+0.5V,Vss=0V
6.0
5.0
N\ N
4.0 Ta = -40°C
3.0 e !
20 {a =+25°C
10 Ta=+125°C |
0.0 L
0 10 20 30 40
Voo [V]
Vob=18.0V,Vss=0V
20 T T
Ta =-40°C
15 = | Ta=+25C.
" 7\ ™
Ta =+125°C \ \
5 \
0
0 5 10 15 20 25
Isource [MA]
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3.4 Output voltage (Vour) vs. Sink current (Isink)
Vob=4.0V,Vss=0V Vop=18.0V,Vss =0V
5.0 r r 20 T
40 Ta =+125°C Ta=+1|2500
' 15
> I/ / / = | L —1
.:. 3.0 / /< -:' 10 Ta= +2I5°C’/
3 20 - 3 L H—
= // STa = +25°C - Ta=-40°C1]
0.0 % [~Ta =-40°C 0 —
) 5 10 15 20 25 0 5 10 15 20 25
Isink [mA] Isink [mA]
Vob=36.0V,Vss=0V
40 T
Ta=+125°C
30 i
s //
= Ta = +25°C
5 20 | —
(@] L
> Ta=-40°C1 |
10 f
0 2
0 5 10 15 20 25
Isink [mA]

20

Input bias current (Isias) vs. Temperature (Ta)

Vop = 36.0 V
100

75

50

IBias [NA]

25 50
Ta [°C]

75 100 125

ABLIC Inc.
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5. Input noise voltage density (Vnoise) vs. Frequency (f)

Vob=4.0V,Vss=0V Vop=18.0V,Vss=0V
100 - 100
Ta=+125°CH

g Ta = +125°C

10 Ta= +25°C
Ta =-40°C

10 —+ Ta =+25°C

Vnoise [NV/VHz]
Vnoise [NV/VHz]

0.1 1 10 100 0.1 1 10 100
f [kHz] f [kHz]

Vob=36.0V,Vss=0V

100
Ta = +125°C
N
T
z AN
E 10 ——+Ta =+25°C
§ Ta =-40°C
>
1
0.1 1 10 100
f [kHZ]

6. Input pin current (lin) vs. Differential input voltage (Vinp)

Vop=36.0V,Vss=0V

20
/
—_ 10 Ta =-40°C
T . | e
z I
- Ta =+25°C
Ta =+125°C
-20 .
-1.0 -0.5 0.0 0.5 1.0
VinD [V]
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7. Input offset voltage (Vio) vs. Power supply voltage (Vob)
Vss =0V, Vemr = Vop/2
50
25
3
= S
5 0
>
-25
-50
0 10 20 30 40
Vop [V]
Remark Measured six samples
8. Input offset voltage (Vio) vs. Common-mode input voltage range (Vcwmr)
Voo=4.0V,Vss=0V Voo =18.0V,Vss=0V
50 50
25 25
2 - 3
o 0 o 0
> >
_25 -25
-50 -50
0 1 2 3 4 0 5 10 15 20
Vewmr [V] Vewmr [V]
Vob=36.0V,Vss=0V
50
25
2 |
'S 0
>
-25
-50
0 10 20 30 40
Vewr [V]

Remark Measured four samples
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9. Voltage gain (open loop) (AvoL) vs. Temperature (Ta)
Vop=4.0V,Vss=0V Vop=18.0V,Vss =0V
160 160
_ 140 _ 140
) )
=, =,
- 120 - 120
g g
< <
100 100
80 80
-40-25 O 25 50 75 100 125 -40-25 O 25 50 75 100 125
Ta [°C] Ta [°C]
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10. Power supply voltage rejection ratio (PSRR) vs. Temperature (Ta)
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11. Common-mode input signal rejection ratio (CMRR) vs. Temperature (Ta)

Vob=4.0V,Vss=0V Vop=18.0V,Vss=0V
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12. Step response (Slew rate)

12.1 Input signal width (0.4 V)

12.1.1 Vnyp=1.8V 22V 12.1.2 Viny =88V & 9.2V
Vob=4.0V,Vss=0V Vop=18.0V,Vss=0V
2.4 T 9.4 I —
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§ 2.0 —] >O 9.0 —
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12.1.3 Vnn=17.8V 182V
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12. 2 Input signal width (4.0 V)

12.2.1 VN =0V 4.0V 12.2.2 VinNy=7.0V& 110V
Vob=4.0V,Vss=0V Vob=18.0V,Vss=0V
5 12
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2 3 1. \ Z 10 I/
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t[us] t [us]
12.2.3 ViNg=16.0V < 20.0V
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= 19 /i
e/
> Vin~ ] \
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: | \
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t[us]
12. 3 Input signal width (Vss < Vbp)
12.3.1 Vny=0V&18.0V 12.3.2 Vingg=0V & 36.0V
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13.

14.

Input offset voltage distribution

Voo =5.0V, Vss =0V, Ta=+25°C
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Input offset voltage drift distribution

Voo =5.0V, Vss = 0V, Ta = —40°C to +125°C
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Vob =30.0V, Vss =0V, Ta=+25°C
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B Power Dissipation

TMSOP-8
Tj = +150°C max.
1.0

B
208 N
= |A \
o
50 AN
%04 AN
© \
o
S \
g o2 <

S
.
0'00 25 50 75 100 125 150 175
Ambient temperature (Ta) [°C]
Board Power Dissipation (Pp)

A 0.78 W

B 0.94 W

C —

D —

E —
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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.
ABLIC Inc. 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. ABLIC Inc. 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.
ABLIC Inc. 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. ABLIC Inc. 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
ABLIC, Inc. Do not apply the products to the above listed devices and equipments.

ABLIC Inc. 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 ABLIC Inc. The information
described herein does not convey any license under any intellectual property rights or any other rights belonging to
ABLIC Inc. 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 ABLIC Inc.

14. For more details on the information described herein or any other questions, please contact ABLIC Inc.'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.
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