Rev.1.0 oo

MINI ANALOG SERIES _
LOW INPUT OFFSET VOLTAGE CMOS OPERATIONAL AwpLIFIER ©-89713B Series

The mini-analog series is a group of ICs that incorporate a general
purpose analog circuit in a small package.

The S-89713B Series is an auto-zero operation, zero-drift operational
amplifier that has 1/0 of low input offset voltage and Rail-to-Rail . This
IC is suitable for applications requiring less offset voltage.

The S-89713B Series is dual operational amplifier (with 2 circuits).

*1. Rail-to-Rail is a trademark of Motorola, Inc.

B Features
o Low input offset voltage 110 uV Max.
e Low voltage operation :Vpp=2.65Vto55V
e Low current consumption : Ipp = 165 pA Typ. (for 1 circuit)

. lop = 330 pA Typ. (for 2 circuits)
* No external capacitors required for internal phase compensation
Rail-to-Rail 1/0
Small packages: : SNT-8A, TMSOP-8
Lead-free product

B Application

e Various sensor interface
High-accuracy current detection
Strain gauge amplifiers

e Game

Various electric devices

B Packages
Package Name ' Drawmg Code '
Package ! Tape ! Reel ! Land
SNT-8A PHO008-A : PHO008-A : PHO008-A : PH008-A
TMSOP-8 FM008-A | FM008-A : FM008-A : —
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B Block Diagram

VvDDO—e@ ﬂ

IN1(+) O ® +
® O OUT1
IN1(-)O ® -
IN2(+) C +
—e—O 0oUT2
IN2(-)C -

Figure 1

2 Seiko Instruments Inc.

Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/6242257/S-89713B-I8T1G.html
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S-89713B Series

B Product Name Structure

Users can select the product type for the S-89713B Series. Regarding the contents of the product name, refer to “1.

Product name”. Regarding the product type, refer to “2. Product name list”.
1. Product name
(1) SNT-8A

S-89713B - 18T1 G

Product name (abbreviation) and IC packing specifications*1

I8T1 : SNT-8A, Tape
*1. Refer to the tape specifications.
(2) TMSOP-8

S-89713B - K8T2 U

Product name (abbreviation) and IC packing specifications*1

K8T2 : TMSOP-8, Tape

*1. Refer to the tape specifications.

2. Product list

Table 1
Product name Package
S-89713B-18T1G SNT-8A
S-89713B-K8T2U TMSOP-8

Seiko Instruments Inc.

Downloaded from Elcodis.com electronic components distributor


http://elcodis.com/parts/6242257/S-89713B-I8T1G.html

MINI ANALOG SERIES LOW INPUT OFFSET VOLTAGE CMOS OPERATIONAL AMPLIFIER
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B Pin Configurations

Table 2
SNT-8A Pin No. Symbol Description
Top view 1 OUT1 Output pin 1
2 IN1(-) Inverted input pin 1
a O 8| 3 IN1(+) Non-inverted input pin 1
g2 7Ip 4 VSS GND pin
0[3 6|p 5 IN2(+) Non-inverted input pin 2
ol4 5lp 6 IN2(-) Inverted input pin 2
7 QuUT2 Qutput pin 2
8 VDD Positive power supply pin
Figure 2
Table 3
-:_MSQP'S Pin No. Symbol Description
op View 1 OUT1 Output pin 1
- 1O == 2 IN1(-) Inver.ted input.pin1 .
e 3 IN1(+) Non-inverted input pin 1
K 7 4 VSS GND pin
0| 3 6 |F3 5 IN2(+) Non-inverted input pin 2
=l 4 5|0 6 IN2(-) Inverted input pin 2
7 ouT2 Output pin 2
8 VDD Positive power supply pin
Figure 3
4 Seiko Instruments Inc.
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B Absolute Maximum Ratings

Table 4
(Ta = +25°C unless otherwise specified)
Parameter Symbol Absolute Maximum Rating Unit
Power supply voltage Vop Vss—0.3 to Vss+6.0 V
Input voltage Vine), VING Vss—0.3 to Vpp+0.3 V
Output voltage Vour Vss—0.3 to Vpp+0.3 V
Differential input voltage VinD 5.5 V
Output pin current lsource 10.0 mA
Isink 10.0 mA
Power dissipation SNT-8A Po 450*: mw
TMSOP-8 650 mW
Operating ambient temperature Topr —40 to +85 °C
Storage temperature Tsig —55 to +125 °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 STANDARD51-7

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.

700
S 600
E \ TMSOP-8
S 500 —
o \( SNT-8A
S 400
S
g NN
% 300 N\
A \
a N
5 200 \\\\
(;) \ \
T 100 e
\
X
0
0 50 100 150

Ambient Temperature (Ta) [°C]

Figure 4 Power Dissipation of Package (When Mounted on Board)
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W Electrical Characteristics

Table 5
DC Electrical Characteristics (Ta = +25°C, Vpp = 3.0 V unless otherwise specified)
. . . Test
Parameter Symbol Conditions Min. | Typ. | Max. | Unit Circuit

Operation power supply voltage Voo 3 265 | 300 | 550 v 3
range

Current consumption (for 2 circuits) |lpp Vemr = Vour = Vpp/2 - 330 | 380 LA 5
Input offset voltage Vio Vemr = Vpp/2 -10 +1 +10 nY

AVio
Input offset voltage drift ATa Vemr = Vpp/2 - +0.1 - uv/°eC 1
Input offset current lio — — +140 — pA —
Input bias current Isias - — 170 - pA -
— +
Common-mode input voltage range |Vcumr - \/0331 - Vg[; \Y 2
\ Vss+0.1V < Voutr < Vpp—0.1V
Voltage gain (open loop) AvoL Veur = Voo/2, RL = 10 k& 110 130 - dB 8
) . Vou RL =10 kQ 2.9 — - V 3
Maximum output swing voltage
VoL RL =10 kQ - — 0.1 V 4
Common-mode input signal
- < < _
rejection ratio CMRR | Vgs—0.1V £ Veur € Vpp+0.1V 106 | 130 dB 2
Power supply voltage rejection ratio |PSRR | Vpp =2.65V to 5.50 V 106 | 120 — dB 1
Source current Isource | Vour = Vpp—0.1V 1.3 1.6 — mA 6
Sink current Isink Vour = 0.1V 1.6 2.0 — mA 7
Table 6
AC Electrical Characteristics (Ta = +25°C, Vpp = 3.0 V unless otherwise specified)
Parameter Symbol Conditions Min. Typ. Max. Unit
R =1.0 MQ, C_ = 15 pF

Slew rate SR (Refer to Figure 13) - 0.16 - V/us
Gain-bandwidth product GBP CL=0pF — 240 — kHz
6 Seiko Instruments Inc.
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B Test Circuit (Per Circuit)

1. Power supply voltage rejection ratio, input offset voltage

o Power supply voltage rejection ratio (PSRR)

The power supply voltage rejection ratio (PSRR) can be calculated
by the following expression, with Vour measured at each Vpp.

Test conditions:
When VDD =265V: VDD = VDD1, Vou‘r = VOUT1,

i-VCMR = VDD/ 2 717

Figure 5

O Vour  When Vpp = 5.5 V: Vpp = Voo, Vour = Vour2

Vbp1 — Vbp2 y RE+Rs
\ V R
(VOUT1 - _%m) - (VOUTz - %m) S

PSRR = 20 log

¢ Input offset voltage (Vio)

(V _ Mooy _Rs
out 2 RF + Rs

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

e Common-mode input signal rejection ratio (CMRR)

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

VN.

Test conditions:

Figure 6

Downloaded from Elcodis.com electronic components distributor

O Vour  When Vin = Vemr max: Vin = Ving, Vour = Vouri,
When Vin = Vemr min.: ViN = Vinz, Vout = Vour2

Vine = Ving «
(Vour1 = Vint) = (Vour2 — Vin2)

RF + st

CMRR = 20 log 0 R

e Common-mode input voltage range (Vcmr)
The common-mode input voltage range is the range of V\y in which
Vour satisfies the common-mode input signal rejection ratio
specifications.

Seiko Instruments Inc. 7
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3. Maximum output swing voltage (Von)

Vob e Maximum output swing voltage (Von)
O
Test conditions:
VIN1=E—O.1 \
2
BN Vo= 0.1 v
+/ R =10 kQ
R
Vpbp/2
__VIN1 VINZ oo
e A
Figure 7

4. Maximum output swing voltage (Vo)

Voo Vop/2 e Maximum output swing voltage (Vo)
Test conditions:
R, VIN1=%+O.1 Vv
> Vo= _0 1y
Voo 2
2 RL= 10 kQ
__V|N1 _V|N2
77
Figure 8

Seiko Instruments Inc.
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S-89713B Series

5. Current consumption

VDD

—Vewmr = Vop/ 2

77
Figure 9

6. Source current

VDD

BN
b

__VIN1 VIN2
b At

Figure 10

7. Sink current

VDD

BN
T

__VIN1 VIN2

b At

Figure 11
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Vour

VOUT

Seiko Instruments Inc.

e Current consumption (lpp)

e Source current (Isource)
Test conditions:

Vour =Vpp - 0.1V

Voo
Vini=——-0.1V
IN1 5

V|N2=%+O.’I Vv

e Sink current (Isink)

Test conditions:
VOUT =01V

v.m=%+o.1 Vv

Vop
Vine=——-0.1V
IN2 5
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8. Voltage gain (open loop)

Rs
Re

—Vemr = Voo / 2

Figure 12

o Voltage-gain (open loop) (AvoL)
The voltage gain (AvoL) can be calculated by the following expression, with measured Vour at each V.

Test conditions:
When VM = VDD -0.1V: VM = V|\/|1, Vou'r = Vou'r1,
When VM =01V: VM = VM2, VOUT = Vou'rz

Vm1 — Vm2 | y RF+R5)

AvoL =20 log ( Vout1 = Vourz Rs

RL =10 kQ

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

trR=t= 20 ns (VSS to VDD)

VDD
ViNe
Vss At fall
(=0V) <R Vo0 x08
b
trhe
\ Ve
VOUT VDD><0-9 At rise
(=Viney) Vpp x0.8
) L Vppx0.1 SR=-DD"—7
trin trin
Figure 13
10 Seiko Instruments Inc.
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B Usage Example

V
ODD [In this example; Gain = x1000]
CFI | Cr=1000 pF
11 Rr =100 kQ
RF RS =0.1kQ
$\W\
Rs \
y> ¢ O Vour
VIN
Cr
Vewr 7/
Figure 14
Seiko Instruments Inc. 1M
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B Precautions

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

Sl 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 voltage 10 mA or less.

This IC operates stably even directly connecting a load capacitance 150 pF or less to the output pin, as seen in
Figure 15. When using a load capacitance 150 pF or larger, set a resistor 470 Q or more, as seen in Figure 16.
In case of connecting a filter for noise prevention, and using a load capacitance 150 pF or more, also set a
resistor 470 Q or more as seen in Figure 17.

Vbp

Ving O—— F
V. O—

Vour

Load :
capacitance 1
150 pF or less :

1
Vss :
1

Figure 15

Vbb

Viny O———
Vin. O————

Vour

i
470 Q or morel!

Vss Load '
capacitance 1
Figure 16
Vbp
mmm——m———--a
: Filter 1
1
1
Ving O————+ VOrLiT: 47\3\/&\"2 or more i o
~0
V. O——— . :
! Load :
:capacitance;ﬂ_r 1
1
1
Vss I-----------j
Figure 17

Caution The above connection diagram and constant will not guarantee successful operation.
Perform through evaluation using the actual application to set the constant.

12 Seiko Instruments Inc.
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B Characteristics (Typical Data)

1. Current consumption (for 2 circuits) vs. Power supply voltage
Ipp—Vbp, Vss =0V

500 -
Ta = —40°C L
400 I T
= 300
g3 25°C 85°C
8 200
100
0
2 3 4 5 6

Voo [V]

2. Voltage gain vs. Frequency

A\/o|_—f, VDD =2.65 V, Vss =0V

Avol—f, Vop=3.0V,Vss =0V

140 140
120 120 | RN A
100N & 100 [ HH25°CHH Hu
@ 80 x| 25°C S 80 /| Ta=-40°C
o ™| || Ta=—d0C S 60 N
S VTN < N
£ 40 85°C | ~ 40 85 ‘m: M‘*
2 ﬁﬂ i [T
0 il 0 L
0001 001 04 1 10 100 1000 0.001 0.01 0.1 1 10 100 1000
f [kHz] f [kHz]
Avol—f, Vop =55V, Vss =0V
140
120 | AR |
100 I
poa) 25°CT] ]
T ~ujj T
S 60 I
< 85C N
20
: St i . o
0.001 0.01 01 1 10 100 1000
f [kHz]
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3. Output current
3.1 lIsource vs. Power supply voltage
Isource—Vob, Vout = Vpp—0.1V, Vss =0V

3.5 T
3.0 Ta = -40°C
Zl 25 _2500\ \l/ ,4
w . rd
5 15 = —
o -
2 1.0 4
05 85°C
0.0
2 3 4 5 6

Voo [V]

3.2 Isink vs. Power supply voltage
Isink=Vop, Vout = Ves+0.1V, Ves =0V

4.5 T

4.0 Ta = \—40°C//
=30 ol = =
E 25 =N =
< o

1.0 85°C

0.5

0.0

2 3 4 5 6
Voo [V]

3.3 Output voltage (Vour) vs. Isource characteristics

Vout—Isource, Voo =2.65V, Vss =0V Vout-Isource, Voo = 3.0V, Vss =0V
3.0 3.5
| | |
2.5 — e 3.0 —
e \\\‘ Ta/ 40°C 95 = Ta = -40°C
3 25°C 5 25°C ™ 2
315 AN\ 5 15 ZVANEA
’ 85°C \ \ \ > 1.0 85°C \
05 05 L\ |\
. LA : U0
0 5 10 15 20 0 5 10 15 20 25
Isource [MA] Isource [MA]
Vout—Isource, Voo = 5.5V, Vgs =0V
6 |
5 Ta = —40°C
— 4 I ~
2 4 25°C N
3 \
> 2 8500 \ \ \
1
o M
0 20 40 60 80
Isource [MA]
14 Seiko Instruments Inc.
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3.4 Output voltage (Vour) vs. Isink
VOUT"SINK, VDD =2.65 V, Vss =0V

3.0
25 I'
E 2.0
5 15 25°C
= 10 85°C
05 = Ta= 40°C
0
0 5 10 15 20
Isink [MA]
Vout-Isink, Vop =5.5V, Vss =0V
6.0
5.0 II
s 4.0
= 3.0 25°C] -
I I N =
1.0 //T
’ Ta =-40°C
0
0 20 40 60 80
Isink [MA]

4. Input-referred noise voltage vs. Frequency characteristics

-
o

0

Voltage Noise [nVA[HZ]

N

0
10

100
f[Hz]
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1000

10000

Vour [V]

Vout—Isink, Voo =3.0V, Vss =0V

35
3.0

25

2.0
1.5 g5°cT

25°

%

1.0
05 %

0
0 5
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1.97+0.03

- > N
<)
8 7 6 5 B . A
S LS S ] A
‘ ‘
|
| < o |
S| o |
| o o
4 - - - — — — — H +l [ N — -
1 I |
[ Nl |
= | |
S | y
7L‘I\_l—|\_l‘—|_l—|_l’ — Y gI: 0_08+g-8g 1 1 |’7‘r
A 1 0.5 2, 3 4 >l . &
<—J < > <)

No. PHO08-A-P-SD-2.0

TITLE SNT-8A-A-PKG Dimensions

No. PHO008-A-P-SD-2.0

SCALE

UNIT mm
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. T e Iy
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-
Feed direction

No. PHO08-A-C-SD-1.0

TITLE SNT-8A-A-Carrier Tape

No. PHO08-A-C-SD-1.0

SCALE

UNIT mm
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12.5max.

-l

i i
\
\ ol ¥
R I o
| 3| 2
‘ [N (S
: Y
\
\
\
\
| \ A
' oos03
No. PHO08-A-R-SD-1.0
TITLE SNT-8A-A-Reel
No. PHO008-A-R-SD-1.0
SCALE | arv. | 5000
UNIT [ mm
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Caution

.
- |

Making the wire pattern under the package is possible. However, note that the package
may be upraised due to the thickness made by the silk screen printing and of a solder
resist on the pattern because this package does not have the standoff.

Ry —STAOERB/ S — U BRITTETTA, ARy r—SERE Y FE D
NELNDT, NE—2EDULIPR REHA. VILTHRIDEHZK>TNYr—2

NEFELENSGCENHYFETDOTIRES IS,

¢ - > P
03 02 03 02 03 02 03

No. PHO08-A-L-SD-3.0

TITLE

SNT-8A-A-Land Recommendation

No.

PHO008-A-L-SD-3.0

SCALE

UNIT

mm

Seiko Instruments Inc.
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2.9040.2

0.45+0.2

T

) I0.1310.‘1

0.8max.

0.65+0.1 >

0.08+0.05

No. FM008-A-P-SD-1.0

1L | TMSOP8-A-PKG Dimensions

No. FM008-A-P-SD-1.0

SCALE

UNIT mm
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2.00£0.05

000n
. . .

Feed direction

4.00£0.1| 5/ 4.000.1 " E o | ¢1:00£0.1
‘ Yy
| | ‘ ‘ A
ololol g o
|
e - |
+l oo
T i T T 8 + lDA
‘ | ‘ ‘ ‘ w| 2 x o
é y & © o
“ronolrallefte|teol "% £ &
| | | | | | <V
| { { | |
| | | | | A
4
1.05+£0.05 . 0.30+0.05
3.25+0.05
O O O O

No. FM008-A-C-SD-1.0

TITLE

TMSOP8-A-Carrier Tape

No.

FMO008-A-C-SD-1.0

SCALE

UNIT
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16.5max.

0
+0
3

060 1!
2180 *

\

\

\

\

\

‘ ; 13.0£0.3
ﬂi

\

\

\

\

No. FM008-A-R-SD-1.0

TMSOPB8-A-Reel

TITLE
No. FMO008-A-R-SD-1.0
SCALE | arv. | 4,000
UNIT | mm
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The information described herein is subject to change without notice.

Seiko Instruments Inc. is not responsible for any problems caused by circuits or diagrams described herein
whose related industrial properties, patents, or other rights belong to third parties. The application circuit
examples explain typical applications of the products, and do not guarantee the success of any specific
mass-production design.

When the products described herein are regulated products subject to the Wassenaar Arrangement or other
agreements, they may not be exported without authorization from the appropriate governmental authority.
Use of the information described herein for other purposes and/or reproduction or copying without the
express permission of Seiko Instruments Inc. is strictly prohibited.

The products described herein cannot be used as part of any device or equipment affecting the human
body, such as exercise equipment, medical equipment, security systems, gas equipment, or any apparatus
installed in airplanes and other vehicles, without prior written permission of Seiko Instruments Inc.

Although Seiko Instruments Inc. exerts the greatest possible effort to ensure high quality and reliability, the
failure or malfunction of semiconductor products may occur. The user of these products should therefore
give thorough consideration to safety design, including redundancy, fire-prevention measures, and
malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.
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