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The mini-analog series is a group of ICs that incorporate a general purpose analog circuit in a small package.
S-89130/89140 Series is a CMOS type operational amplifier that has a phase compensation circuit, and operates at a low
voltage with low current consumption. S-89130/89140 Series can operate within a wide temperature range of —40°C to
+125°C.

This product is a dual operational amplifier (two circuits).

B Features

e Lower operating voltage : Vop=2.7Vto55V
e Low current consumption (per circuit) : oo = 1.00 mA typ. (S-89130 Series, Vop =5.0 V)
Iop = 0.27 mA typ. (S-89140 Series, Vop =5.0 V)

e Low input offset voltage : Vio = 6.0 mV max. (S-89130 Series)
Vio = 7.0 mV max. (S-89140 Series)
o Operational temperature range : —40°C to +125°C

o No external capacitors required for internal phase compensation
o Lead-free (Sn 100%), halogen-free ™

*1. Refer to “B Product Name Structure” for details.

B Applications

e Current sensing

e Signal amplification
o Buffer

o Active filter

e Electronics devices

B Packages

e SNT-8A
e TMSOP-8

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, contact to SlI
Semiconductor Corporation is indispensable.
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MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
S-89130/89140 Series Rev.1.0 o1

B Block Diagram

VDDO—e ﬂ

IN1(+) O @ +
@ O OUT1
IN1(-) O . -
IN2(+) C N
€—O OUT2
IN2(=) C -

vss C

Figure 1
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MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
Rev.1.0 o1 S-89130/89140 Series

B Product Name Structure

Users can select the product type for the S-89130/89140 Series. Refer to “1. Product name” regarding the contents
of product name, “2. Packages” regarding the package drawings and “3. Product name list” regarding the product

type.
1. Product name

S891 x 0 B C - xxxx U

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

Package abbreviation and IC packing specifications*1
I8T1 : SNT-8A, tape
K8T2: TMSOP-8, tape

Number of circuits
B 12

Current consumption (per circuit)
3 2 lpp=1.00 mA (Vpp =5.0V)
4 . lDD =0.27 mA (VDD =50 V)

*1. Refer to the tape specifications

2. Packages
Drawing Code
Package Name Package ' Tape ' Reel ' Land
SNT-8A PHO08-A-P-SD : PHO008-A-C-SD : PHO08-A-R-SD : PH008-A-L-SD
TMSOP-8 FMO08-A-P-SD + FMO008-A-C-SD ' FMO008-A-R-SD —
3. Product name list
Table 1
Current consumption . o,
Product name e Gain-bandwidth™ Package
(per circuit)
S-89130BC-I8T1U 1.00 mA 3.0 MHz SNT-8A
S-89130BC-K8T2U 1.00 mA 3.0 MHz TMSOP-8
S-89140BC-18T1U 0.27 mA 1.0 MHz SNT-8A
S-89140BC-K8T2U 0.27 mA 1.0 MHz TMSOP-8

*4. The value when Vbp=5.0V

Sl1l Semiconductor Corporation 3



MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
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B Pin Configurations

1. SNT-8A
Table 2
Pin No. Symbol Description
SNT-8A ”
Top view 1 OouUT1 Output pin 1
P 2 IN1(=) Inverted input pin 1
a1 O 8|p 3 IN1(+) Non-inverted input pin 1
dl2 71ln 4 VSS GND pin
dls slb 5 IN2(+) Non-inverted input pin 2
6 IN2(-) Inverted input pin 2
qu S)p 7 ouT2 Output pin 2
8 VDD Positive power supply pin
Figure 2
2. TMSOP-8
Table 3
TI_MSO.P-8 Pin No. Symbol Description
Oop View 1 OuUT1 Qutput pin 1
1 O == 2 IN1(<) Inverted input pin 1
1 3 IN1(+) Non-inverted input pin 1
2 7 4 VSS GND pin
3 6| 5 IN2(+) Non-inverted input pin 2
4 5|3 6 IN2(-) Inverted input pin 2
7 ouT2 Qutput pin 2
8 VDD Positive power supply pin
Figure 3
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MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
Rev.1.0 o1 S-89130/89140 Series

B Absolute Maximum Ratings

Table 4
(Ta =+25°C unless otherwise specified)
Parameter Symbol Absolute Maximum Rating Unit
Power supply voltage Vbp Vss—0.3to Vss+7.0 V
Input voltage Vine), VING Vss—0.3to Vss+7.0 V
Output voltage Vour Vss — 0.3 to Voo + 0.3 V
Differential input voltage VinD +7.0 V
. Isource 20.0 mA
Output pin current IS 200 A
Power dissipation SNT-84 Po 5507 mwW
TMSOP-8 800" mwW
Operating ambient temperature Topr —40 to +125 °C
Junction temperature Tj -55 to +150 °C
Storage temperature Tstg —55 to +150 °C
*1.  When mounted on board
[Mounted board]
(1) Board size : 114.3 mm x 76.2 mm x t1.6 mm
(2) Board name : JEDEC STANDARDS1-7

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.

1000
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= _ TMSOP-8
o
= 600 vad
S
B | SNT-8A
3 400 AN
(2]
a N\
o 200 N
o N
\:Q
0 X
0 50 100 150

Ambient Temperature (Ta) [°C]

Figure 4 Power Dissipation of Package (When Mounted on Board)
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MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
S-89130/89140 Series Rev.1.0 o1

B Electrical Characteristics

1. S-89130 Series

Table 5
(Ta =+25°C unless otherwise specified)
Test
P I iti Min. Typ. | Max. i L
arameter Symbo Conditions in yp ax Unit Circuit
Range of operating power supply Voo _ 27 _ 55 v _
voltage
1.1 Vop=5.0V
Table 6
DC Electrical Characteristics (Voo = 5.0 V) (Ta =+25°C unless otherwise specified)
- . . Test
Parameter Symbol Conditions Min. Typ. [ Max. | Unit Circuit
Current consumption (per circuit) |lop Vemr = Vout = Vop/ 2 - 1.00 1.25 mA 5
Input offset voltage Vio Vemr = Vop/ 2 —-6.0 [ £3.0 | +6.0 mV 1
AVio
Input offset voltage drift ATa Vemr = Vop/ 2 - 3 - uv/eC 1
Input offset current lo - - 1 - pA -
Input bias current Isias - - 1 - pA -
Common-mode input voltage Veur a 0.1 a 38 Vv 2
range
. Vour=Vss+0.5VtoVop-05V
Voltage gain (open loop) AvoL Vewr = Voo/ 2, RL= 1.0 MQ 88 110 - dB 8
Von RL=1.0 MQ 4.9 - - v
Maximum output swing voltage
VoL RL=1.0 MQ - - 0.1 V 4
Common-mode input signal CMRR | Vewr=Vss—0.1VtoVoo-12V| 70 | 85 | - | dB 2
rejection ratio
f;cii"c‘)’er supply voltage rejection | pspr | Vop=2.7 V0 55V 70 | 90 - | @B 1
Source current Isource | Vour =Vop—0.12 V 5.0 - - mA 6
Sink current Isink Vour=0.12V 5.0 - - mA 7
Table 7
AC Electrical Characteristics (Voo = 5.0 V) (Ta =+25°C unless otherwise specified)
Parameter Symbol Conditions Min. Typ. | Max. [ Unit
Slew rate SR RL=1.0 MQ, CL =15 pF (Refer to Figure 13) - 2.0 - V/ius
Gain-bandwidth product GBP CL=0pF - 3.0 - MHz
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MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
Rev.1.0 o1 S-89130/89140 Series

1.2 Vop=2.7V

Table 8
DC Electrical Characteristics (Vop =2.7 V) (Ta =+25°C unless otherwise specified)
. . . Test

Parameter Symbol Conditions Min. Typ. | Max. [ Unit Circuit
Current consumption (per circuit) |lop Vemr = Vout = Vop/ 2 - 0.90 1.20 mA 5
Input offset voltage Vio Vemr = Vop/ 2 -6.0 [ £3.0 | +6.0 mV 1

) AVio

Input offset voltage drift ATa Vemr = Vo / 2 - +3 - uv/ec 1
Input offset current lio - - 1 - pA -
Input bias current Isias - - 1 - pA -
Common-mode input voltage Veur _ 0.1 _ 15 Vv 2
range

. Vour=Vss+0.5VtoVoo-0.5V
Voltage gain (open loop) AvoL Vewr = Von/ 2, Ru = 1.0 MQ 80 110 - dB 8

VoH RL=1.0 MQ 2.6 - - \Y;
Maximum output swing voltage
VoL RL=1.0 MQ - - 0.1 Vv 4
Common-mode input signal CMRR | Vowr=Vss—0.1VtoVoo—1.2V| 65 | 85 - | a8 2
rejection ratio
rPa‘:i";’er supply voltage rejection | pspr | Vop=2.7 V10 5.5V 70 | 90 - | @B 1
Source current Isource | Vour =Vop—-0.12V 5.0 - - mA 6
Sink current Isink Vour=0.12V 5.0 - - mA 7
Table 9

AC Electrical Characteristics (Vop = 2.7 V) (Ta =+25°C unless otherwise specified)

Parameter Symbol Conditions Min. Typ. | Max. | Unit
Slew rate SR RL=1.0 MQ, C. = 15 pF (Refer to Figure 13) - 2.0 - Vius
Gain-bandwidth product GBP CL=0pF - 3.0 - MHz
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MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
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2. S-89140 Series

Table 10
(Ta =+25°C unless otherwise specified)
- . . Test
Parameter Symbol Conditions Min. Typ. | Max. | Unit Circuit
Range of operating power supply Voo 3 07 3 55 Vv 3
voltage
2.1 Vop=5.0V
Table 11
DC Electrical Characteristics (Vop = 5.0 V) (Ta =+25°C unless otherwise specified)
. . . Test
Parameter Symbol Conditions Min. Typ. | Max. [ Unit Circuit
Current consumption (per circuit) |Iop Vemr = Vour = Vop/ 2 - 0.27 | 0.35 mA 5
Input offset voltage Vio Vemr = Vop/ 2 -7.0 | £3.0 | +7.0 mV 1
AV
Input offset voltage drift AT: Vemr = Vobp/ 2 - +3 - uviec 1
Input offset current lio - - 1 - pA -
Input bias current Isias - - 1 - pA -
Common-mode input voltage Veur B 0.1 B 38 Vv 9
range
. Vour=Vss+05VtoVop-0.5V
Voltage gain (open loop) AvoL Vewr = Voo/ 2, Ru = 1.0 MQ 88 110 - dB 8
VoH RL=1.0 MQ 4.9 - - \Y
Maximum output swing voltage
VoL RL=1.0 MQ - - 0.1 vV 4
Common-mode input signal CMRR | Vowr=Vss—0.1VtoVoo-1.2V| 70 | 85 - | @B 2
rejection ratio
rPa‘:i";’er supply voltage rejection | pspr | Vop=2.7 V10 5.5V 70 | 90 ~ | aB 1
Source current Isource | Vour =Vop-0.12V 5.0 - - mA 6
Sink current Isink Vour=0.12V 5.0 - - mA 7
Table 12
AC Electrical Characteristics (Voo = 5.0 V) (Ta =+25°C unless otherwise specified)
Parameter Symbol Conditions Min. Typ. | Max. | Unit
Slew rate SR RL=1.0 MQ, CL = 15 pF (Refer to Figure 13) - 0.5 - Vius
Gain-bandwidth product GBP CL=0pF - 1.0 - MHz
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MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
Rev.1.0 o1 S-89130/89140 Series

2.2 Vop=2.7V

Table 13
DC Electrical Characteristics (Vop = 2.7 V) (Ta =+25°C unless otherwise specified)
. . . Test
Parameter Symbol Conditions Min. Typ. | Max. [ Unit Circuit
Current consumption (per circuit) |lop Vemr = Vout = Vop/ 2 - 0.25 | 0.33 mA 5
Input offset voltage Vio Vemr = Vop/ 2 -7.0 | £3.0 | +7.0 mV 1
AV
Input offset voltage drift Flao Vemr = Vo / 2 - +3 - uv/ec 1
Input offset current lio = - 1 - pA -
Input bias current Isias - - 1 - pA -
Common-mode input voltage Veur _ 0.1 _ 15 Vv 2
range
. Vour=Vss+0.5VtoVop-0.5V
Voltage gain (open loop) AvoL Vewr = Voo/ 2, Ru = 1.0 MQ 80 110 - dB 8
Von RL=1.0 MQ 2.6 - - Y,
Maximum output swing voltage
VoL RL=1.0 MQ - - 0.1 Vv 4
Common-mode input signal CMRR | Vewr=Vss—0.1Vto Vop—12V| 65 | 85 -~ | a8 2
rejection ratio
rPa‘:i";’er supply voltage rejection | oo | \pp=2.7 V0 5.5V 70 | 90 ~ | B 1
Source current Isource | Vour =Vop-0.12V 5.0 - - mA 6
Sink current Isink Vour=0.12V 5.0 - - mA 7
Table 14
AC Electrical Characteristics (Vpop =2.7 V) (Ta =+25°C unless otherwise specified)
Parameter Symbol Conditions Min. Typ. | Max. | Unit
Slew rate SR RL=1.0 MQ, CL =15 pF (Refer to Figure 13) - 0.5 - Vius
Gain-bandwidth product GBP CL=0pF - 1.0 - MHz

Sl1l Semiconductor Corporation 9



MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
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M Test Circuit (Per Circuit)

1. Power supply voltage rejection ratio, input offset voltage

Voo e Power supply voltage rejection ratio (PSRR)
o The power supply voltage rejection ratio (PSRR) can be
Re calculated by the following expression, with Vour measured at
each Vpp.
Rs \ Test conditions:
- >—0—O Vour Vop = 2.7 V: Vop = Vop1, Vout = VouTt,
¢ A +/ Vop = 5.5 V: Vbp = Vbp2, Vout = Vour2
S

Re Vob1 — Vbp2 RF + Rs
PSRR =20 log Vbb1 Vooo\| *~ Rs
« (Voun -7 ) - (VOUTZ -7 )

_;_-VCMR = VDD/ 2
a e Input offset voltage (Vio)

; V| R
Figure 5 Vio = (VOUT - %) X Re +SRs

2. Common-mode input signal rejection ratio, common-mode input voltage range

Voo e Common-mode input signal rejection ratio (CMRR)
o The common-mode input signal rejection ratio (CMRR) can be
Re calculated by the following expression, with Vour measured at
each Vin.
Rs x Test conditions:
> O Vour VIN = VemR Max.: ViN = ViN1, VouT = Voury,
L + ViN = VeMR Min.: VIN = Vinz, VouT = VouT2
Rs v
Re Vint — Ving Rr+Rs
CMRR =20 log ( Vourt —Voural X~ Rs
V|N VDD/ 2 .
- e Common-mode input voltage range (Vcmr)
The common mode input voltage range (Vcwmr) is the range of
Figure 6 Vin in which the common mode input signal rejection ratio

(CMRR) is satisfied when Vi is varied.

10 Sl1l Semiconductor Corporation



MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
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3. Maximum output swing voltage (Von)

Voo e Maximum output swing voltage (Von)
@)
Test conditions
Voo
ViNt = > ~ 01V
X Vinz = V2 +01V
Von Ru=1MQ
2] .
RL
Vpp/ 2
- Vi Ving o
A AL
Figure 7
4. Maximum output swing voltage (VoL)
Voo  Vopo/2 e Maximum output swing voltage (VoL)
@)
Test conditions:
V|
R Vini = —o2 +0.1V
™~ Vinz = ~5° V -0V
VOL
y RL=1 MQ
_VIN‘I _VINZ
kA A
Figure 8
5. Current consumption
Voo e Current consumption (Ibp)

_;_-VCMR =Vpp/ 2
777

Figure 9

Sl Semiconductor Corporation
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6. Source current

Vbb e Source current (Isource)
@)
Test conditions:
Vour=Vpop—0.12V
Voo
\ Vint = > ~ 0.1V
Vinz = % +0.1V
e
VOUT
__VIN‘I V|N2
b A
Figure 10
7. Sink current
Vob Vour e Sink current (Isink)
@)
Test conditions:
Vour=Vss +0.12V
~ Ving = % +0.1V
B ViNz = % -01V
v
__VIN1 VIN2
kg
Figure 11
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MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
Rev.1.0 o1 S$-89130/89140 Series
8. Voltage gain (open loop)
Vbb Rr Voon

— WA

[

L

VCMR VDD/ 2

Figure 12

¢ Voltage-gain (open loop) (AvoL)

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

Test conditions:

Vm = Vop — 0.5 V: Vv = Vw1, Vout = VouTt,

Vm=0.5V: VM = Vwmz2, Vout = Vour2

Vm1 — Vw2

RF + Rs

AvoL =20 log ( Vout1 — Vour2

9. Slew rate (SR)
Measured by the voltage follower circuit.

<)

tr =t =20 ns (0 V to Vcomr max.)
IN(+) = Vemr max. -—>
IN(+) =
trhe
Vour (= IN(-)) - VeMR Max.
\ Vs
VeMRr Max, X 0.9
VemR Max, X 0.1
t
Vour (= IN(-)) -—
Figure 13

Sl Semiconductor Corporation

Vemr max. X 0.8

SR = t
TLH

SR = Vemr ltvlax. x 0.8
THL

13



MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER

S-89130/89140 Series

B Precautions

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

protection circuit.

¢ Sl Semiconductor Corporation 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.

¢ Use this IC with the output current 20 mA or less.

e This IC operates stably even directly connecting a load capacitance 100 pF or less to the output pin, as seen in
Figure 14. When using a load capacitance 100 pF or larger, set a resistor 47 Q or more, as seen in Figure 15. In
case of connecting a filter for noise prevention, and using a load capacitance 100 pF or more, also set a resistor

47 Q or more as seen in Figure 16.

Vbb

@)
Vi, o
7

O

V. O— :
1
1
1
Vss :
L
Figure 14
Vbp
@)

Vinek O———
Vin. O———

Vout

Load :
capacitance 1
100 pF or Iess:

Vour

47 Q or more!

Load
capacitance 1

Figure 15
Vop
O ------------'
: Filter 1
1
Ving O—+\ Vour | 47 Q or more H
o—+—WW\ :
~
oL T
IL 1
3 Load H
1 capacitance 1
O : 1
Vss l-----------:
Figure 16
Caution The above connection diagram and constant will not guarantee successful operation.

Perform through evaluation using the actual application to set the constant.

14 Sl1l Semiconductor Corporation
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MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER
Rev.1.0 o1 S-89130/89140 Series

B Characteristics (Typical Data)

1. Current consumption (per circuit) vs. Power supply voltage

1.1 S$-89130 Series 1.2 S$-89140 Series
Iob—Vob, Vss =0V, Vewmr = Vour = Vob/ 2 loo—Vob, Vss =0V, Vemr = Vour = Vop/ 2
1.2 04
1.0 5
Z 08 // \\\ \\ Z 03 AN N
E 06 |—Ta=-400c—+25°C_{H125°C E 02 / A\ +1\250C—
2 04 8 Ta=-40°C | +25°C
' 0.1
0.2
0 0
2 3 4 5 6 2 3 4 5 6
Vop [V] Vop [V]
2. Voltage gain vs. Frequency
2.1 S-89130 Series
AvoL—f, Vob =2.7 V, Vss =0 V Avo—f, Vob =5.0V, Vss =0V
140 T 140 T
0 [T M 0 M0 _
100 [TFTRACHN (I 1T {11 100 11T |
0 g LI L I|||IIIII||IIII||||I (1 Wl B 80 | ||||IIII||||IIII||| I
I:. Il”IL I:. Il“IL
60 : 1 60 RHE
E [ L | TN 3 4 IHIIIIImiIlJIIIHHI I
00 20 ﬂ \IHIIIIIHIIIIIIIHHII I IR TR |
0 | 0 0L LT[R [ ||HIIIIIIIIHIIIIIHHIIInm.; |
0.1 1 10 100 1k 10k 100k 1M 10M 0.1 1 10 100 1k 10k 100k 1M 10M
f[Hz] f[Hz]
2.2 S-89140 Series
AvoL—f, Vb =2.7V,Vss=0V AvoL—f, Vbob=5.0V, Vss =0V
140 . 140 m
120 IIIIHHIIHIII}IIIIII\ FhiS IIIHIIIIHHH | 120 IIII\IHI!HIHIIIIIIII LS HHHHHH“ |
—_— 100 .."‘.““‘ 11 —_— 100 ‘ : I.‘!I" i
o oo LM |\|H!!!I|||\||IIII\IHIIIIIIHIIIIIII | B g [N l||\I!!III\IIIIII|||HIIII|HHIIIII||H |
T 60 iy, 'l||\\!!!IIHHIIIIIIHIIIIIH | . IS8 'lI\|\!!!IIIIHIIIIIHHIIIIH I
< 40 W1 "”HI!!IIHHIIIIII | S I 11T "||HI!!IIHHIIIIIH |
W00 0 T NN T NN
20 i 20 i
AL [ O {OOEE OEE (O 11 AL T O { I IR [T oo L)
0 0
0.1 1 10 100 1k 10k 100k 1M 10M 0.1 1 10 100 1k 10k 100k 1M 10M
f [HZz] f [HZz]
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3. Output current

3.1 lIsource vs. Power supply voltage
3.1.1 S-89130 Series
Isource—Vob, Vour =Vop - 0.12V, Vss =0V
14
12
< 10 =] ~Ta=-40°C
E 4 -
ol +25°C
z 6 = =
2 4 +125°A—
2
0
2 3 4 5 6
Vob [V]
3.2 Isink vs. Power supply voltage
3.2.1 $S-89130 Series

Isink [mA]
o N A O ® O

Isink—=Vop, Vour =0.12V, Vss=0V

Ta =-40°C
+25°C
[
+125°C
2 3 4 5 6
Vop [V]

3.3 Output voltage (Vour) VS. Isource

3.3.1 S-89130 Series
VouTt—Isourcg, Voo =2.7 V, Vss =0V
3.0 |
2.5 %\ Ta = -40°C
>, +25°C
- \\ >
o)
> 1.0 |—+125°C \ \
0.5
; TN
0 20 40 60 80 100
Isource [mA]

16
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3.1.2 S-89140 Series
Isource—Vop, Vour =Vop —0.12V, Vss =0V

Isource [mA]

—
N

—
ON P~ OO®OOONDN

3.2.2 S-89140 Series

Isink [mA]

Vour [V]

o N M O 0 O

o =~ N W b OO

Isink—Vop, Vour=0.12V, Vss =0V

Ta = 40°C

:+25°CI
S

+125°C ———

4

5 6

Vop [V]

Vout—Isource, Vob =5.0V, Vss =0V

Ta = -40°C

~—~—

N
Y +25°c\
\

\
\
| \

20

40

60 80 100

Isource [mA]



MINI ANALOG SERIES CMOS OPERATIONAL AMPLIFIER

Rev.1.0 o1 S-89130/89140 Series
3.3.2 S-89140 Series
Vout—Ilsource, Vob=2.7V, Vss =0V Vout—Isource, Voo =5.0V, Vss=0V
3.0 | 6 | |
2.5 Ta =-40°C 5 ‘E Ta =-40°C
= 15 ~ 5 3 A N N
S A TSN S +125°C +25°C | \
> 1.0 +25°C = 2
+125°C \ | \
L\ 1 \
0 0
0 20 40 60 80 100 0 20 40 60 80 100
Isource [mA] Isource [mA]
3.4 Output voltage (Vour) vs. Isink
3.4.1 S-89130 Series
Vout—Isink, Voo =2.7 V, Vss =0V Vout—Isink, Voo =5.0V, Vss =0V
3.0 6
25 | ! 5
2o +25°C | | A
= [ ) / z +125°C__ | Ta=-40°C
3 3 +25°C
-0 e ~ ’/ \ -2 s~ 3//
0.5 ’VA Ta =-40°C 1 —
0 % | 0 é
0 20 40 60 80 100 0 20 40 60 80 100
Isink [MA] Isink [MA]
3.4.2 S-89140 Series
Vout—Isink, Vob =2.7 V, Vss =0 V Vout—Isink, Voo =5.0V, Vss =0V
3.0 | 6
2.5 5
+125°C |+25°C
< 20 s 4 A 5 —_40°
= 15 = 3 +125°C +25°C Ta——\40C
o) . 2
o o
> 10 / //'/(\ > 2 )/‘
0.5 / /// Ta = -40°C ; A
0 20 40 60 80 100 0 20 40 60 80 100
Isink [mA] Isink [mA]
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Input bias current vs. Temperature

Isias—Ta, Voo = 5.0 V, Vss =0V, Vemr = Vop / 2
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0.2 0.3%1

1. SV RNRE—UDBITERE L TLZEL (0.25 mm min. / 0.30 mm typ.)o
X2, IRy r—SHhRIZS Y KA — U EEFANT < EE Y (1.96 mm ~ 2.06 mm),

FE 1.
2,

3.
4,

Ny r—IDE—ILFBIETICOLIBRICANDZHRIGEE LGENTLEEL,
NRYT—STORBLEDINVF LR M EORAET Y K2 —UREHM 50.03 mm
BTFIZLTLESL,

TRVBAAY A XEFROMBRT Y FIRG—V ERDETLEEL,

HMIE "SNTRyy—CFERDOFEIE” 28RBLTIEEL,

1. Pay attention to the land pattern width (0.25 mm min. / 0.30 mm typ.).
2. Do not widen the land pattern to the center of the package (1.96 mm to 2.06mm).

Caution

1. Do not do silkscreen printing and solder printing under the mold resin of the package.

2. The thickness of the solder resist on the wire pattern under the package should be 0.03 mm
or less from the land pattern surface.

3. Match the mask aperture size and aperture position with the land pattern.

4. Refer to "SNT Package User's Guide" for details.

X1, IETEREENEE (0.25 mm min. / 0.30 mm typ.).
%2. EmmEETEN BEAE (1.96 mm ~ 2.06 mm),

EE 1.
2.
3.
4.

ENERBEYHENTEEIRIZM. 8.

EHET. HtARKREE MWEREXREE) EESIE 0.03 mm BLTF.
HENFORTAFOLE TS BEERNTF.

HMAEISSE "SNT HEBNERESE".

SNT-8A-A
TITLE -Land Recommendation
No. PHO08-A-L-SD-4.1 No. PHOO08-A-L-SD-4.1
SCALE
UNIT mm
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