Product DataSheet

TSVI912A

S0O-8 CMOS Rail-to-Rail Input/Output Operational
Amplifiers

S0O-8 CMOS #h3[Fim A\ i iz UK 2%

1. Description #iid

This operational amplifier offer low voltage operation and rail-to-rail input and output, as well as an

excellent speed/power consumption ratio.

RIS SRR SRS AR, S B A 87, RISt (s L D AE L

2. Features %5t

Feature Description
et ik
Single-Supply Operation
) gy PPy Fi +21 ~+55
SR YR L T AR AR R
Gain-Bandwidth Product 6 (Typ)
RS R e
Low Input Bias Current
N ‘ 1 (Typ)
IR i B LI
* Sensors 148
* Active Filters £ JFEV %%
Aoplicati * Laptops and PDAs &1 7 H fixi
ications
PP * Audio HM% %
W

* Handheld Test Equipment -3 % %
* Battery-Powered Instrumentation it fit e 13 2%
+ A/D Converters #4554 (ADC)

Environmental Compliance

iR E

Totally Lead-Free & Fully RoHS Compliant.
FEARTHALFE RoHS FrifE
Halogen and Antimony Free, "Green" Device.

HRERT, G e

Automotive Compliance

AL

Qualified according to AEC-Q101 and recommended for use in automotive
applications.
T AEC-Q101 tAIE, HEFFH THRAEHB TR

[1] No purposely added lead. Fully EU Directive 2002/95/EC (RoHS), 2011/65/EU (RoHS 2) & 2015/863/EU (RoHS 3) compliant.
ToHy, SRR ARHE 2002/95/EC (RoHS), 2011/65/EU  (RoHS 2) #12015/863/EU  (RoHS 3) .

[2] Halogen- and Antimony-free "Green” products are defined as those which contain <900ppm bromine, <900ppm chlorine (<1500ppm total Br +

Cl) and <1000ppm antimony compounds.

TR EAMTCBEI “ 4t P2 IR IR A E<900ppm, F & H<900ppm (GR+EUE S5 <1500ppm) FHEHAL &4 & <1000ppm.
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3. Mechanical Data HZE%E

Feature Description
et R
Package #}3% S0-8

Moisture Sensitivity Level

T AR R S5 20

J-STD-020 MSL1

Material #1%}

Molded Plastic, “Green” Molding Compound; UL Flammability Classification
Rating 94V-0.
BRI B g, “akt” SRR UL ATRTESE S 94V-0.

Dimensions JX~f

1.27 pitch; 4.9 x 39 x 175 body
ARSI LR 127 B RSSO R 49 %39 x
1.75

Terminals Compliance
El): R

8 terminals, Tin Plated Leads, Solderable per MILSTD-202, Method 208&»
8 MY 5l FTAREPERF & MIL-STD-202 #rfEh 208 751k e3 25k R

Weight i

0.08 grams (Approximate)
#70.08 7%

Polarity #14:

See Diagrams Below 14 I, T &

SO-8 Top View

OUTA [T~  8]VDD
INA-[Z2] I| ouTB
INA+ [3] [6]INB-
VSS [7] 5] INB+

Top View Pin-Out

4. Ordering Information iJ /{5 &

Part
Compliance | Package | Reel Size (inches) | Tape Width (mm) | Quantity Per Reel
Number
TSV912A Automotive SO-8 13 12 2500

5. Marking Information ZEI{5E

Part Number

Marking Code

TSV912A

VI12A
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6. Absolute Maximum Ratings( =+ ) xR REE
Characteristic Symbol Min Value | Max Value Unit
etk e B/ME = INI: | Bhr
Power Supply Voltage t
! pply ge( o ) ] 05 +75
HJEHE ¢ B D
Analog Input Volt IN+ or IN-
‘ g Input Voltage( or IN-) L 05 105
EVRPNG]) SN
PDB Input Voltage
R -0.5 +7
SN ESETPNCENES
7. Thermal Characteristics( =+ ) #RFE
Characteristic Symbol Value Unit
ek Fins) {i=R L X172
Thermal Resistance From Junction To Ambient 195 /
S5 B FRET I HE
Operating Temperature Range 1z 17#5.% -40 ~ +125
Maximum Junction Temperature K45 () +160
Storage Temperature fi# i im & -55 ~ +150
Lead Temperature (soldering, 10sec) 5| iR (282 10s) +260
8. ESD Ratings ESD 1¥%%
Characteristic JEDEC Class Value Unit
Redtk JEDEC %% =1 Hhr
Electrostatic Discharge-Human Body Model (ESD HBM)
. . 3B 8000
NARTRCRE AR
Electrostatic Discharge-Machine Model (ESD MM) c 400
H LA R AR
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9. Electrical Characteristics(

=+

) R
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(At =5, =+25 , /2, =600 , unless otherwise noted.)
Characteristi Symbol Min. | Typ. | Max. Unit Conditi
aracteristic ymbo ni onditions
Rt e | RN AERK #1t
(=8 (=8 A ;
Input Offset Voltage
. - 0.8 3.5
N SR HL R
Input Bias Current 1
i N B LU
Input Offset Current 1
A N R FL
Input Common Mode Voltage 0.1
Range - ' - =55
" . +5.6
By N A R S Y
=55,
73 90 -
Common Mode Rejection Ratio =-01 4
LRI LL =55,
- 83 -
=—01 5.6
=600 ,
90 97 -
Open-Loop Voltage Gain =015 4.85
FFER H 3 5 =10 .
- 108 -
= 0.05 495
Input Offset Voltage Drift
. o A /A - 24 - /
A N VR L
- 0.1 - =600
Output Voltage Swing from Rail
BB R TR )
- 0.015 - =10
Output Current 49 53
i 4 FRLUAR
Closed-Loop Output Impedance
HP , () - 3 - =200 , =1
ZAEZR faay SRR
Turn-ON Time 4
\ - - s
FF I3 B[]
Turn-OFF Time 192
. ‘ - . - s
KT 1]
Operating Voltage Range
P g_* g g 2.1 - 5.5 v
A G
Power Supply Rejection Ratio 24 91 =+25 +55
FEL YA EE =(— )+05
Quiescent Current/Amplifier 470 650 A 0
v \ N = M =
A AR FRIR R RO 2
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Characteristi Symbol Min. | Tvp. | Max. Unit Conditi
aracteristic ymbo ni onditions
Kbt we | BN RERR g 4
(A (A (=8 )
Gain-Bandwidth Product =10 ,
- - 6 - MHz
1 75 AN =100
Phase Margin 53 o =10 ,
NN - - egrees
FBLAR S =100
Full Power Bandwidth 250 KH <1% distortion,
- - z
eI E =600
Slew Rate w v/ =+172 .
- . - S
SRR H =10
Settling Time to 0.1% =+172 .
) L - 0.4 - us
0. 1% & 42 7.1 1] =600
Overload Recovery Time =
. . - 2.5 - us
T B I T =600
- 13 - =1
Voltage Noise Density N
Fh L 8 7 25 i o 1
. N
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10. Typical Electrical Characteristics Curve HiL7 B 48 {t: il £

Product DataSheet

= 600 , unless otherwise noted.)

(At =5, =+25 , = /2,
Large-Signal Step Response
g Vs=5V
= G=+1
é CL=100pF
o | [ Ri=10KQ I
®
S
Time (1Hs/div)
Small-Signal Step Response
=
T Vs=5V
z G=+1
2 CL=100pF
S RL=10 KQ
(o))
ho
S

Time (1Hs/div)

Positive Overload Recovery

Time (2¢s/div)
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i
¥ Vs=+2.5V
VIN=-50mVp-p
|
RL=600Q
—— Vour G=-100
N

\E

50mV
/div

v
/div

6/11

Large-Signal Step Response

- Vour

/
/

Time (2us/div)

I
o
> Vs=2.5V
& G=+1
2 CL=100pF
EH RL=10 KQ
{=)]
L)
S
Time (11s/div)
Small-Signal Step Response
s A
2 Vs=2.5V
z G=+1
3 CL=100pF
=, RL=10 KQ
o .
]
S '
Time (1Hs/div)
Negative Overload Recovery
50mV
Vin w e &5 - | div
| R=600Q
[ G=-100
/ Vs=+2.5V ] | 500mv
ViN=50mVp-p — /div
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Output Voltage Swing vs.Output Current

5
4
= Sourcing Current
< SN
(0] & 75 o
135C 25C -50C
8 | vs=sv
S N, \
b= 1
=
3
o 4 Sinking Current
o 20 40 60 80
Output Current(mA)
Input Voltage Noise Spectral Density vs. Frequency
125
3 100\
= \
z Vs=5V
3 CL=100pF
g = RL=10KQ
(]
g ™
S = .
0
10 100 1000 10000
Frequency (Hz)
CMRR vs. Frequency
- T
L TR | Vs=5V
110 \ HH
% 100 |- il —t i 4 \\\ S
0
DE: 00 ——HHHH———— - H— \,
O g \
70 | \
60
01 1 10 100 1000

Frequency (kHz)
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Supply Current vs. Temperature
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11. Package Outline Dimensions 34 R~}

— o

SO-8

A7 H A

i =
| 1
Symbol Millimeters ZK
®”e Min. 52/ ME Max. 5 A {E
A 1.35 1.75
A1 0.10 0.25
A2 1.25 1.55
b 0.28 0.48
c 0.17 0.25
D 4.80 5.00
E 3.80 4.00
E1 5.80 6.20
e 1.27(Typ.) -
L 0.40 1.27
0 o) 8’
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12. Suggested Pad Layout #:#H 2R

Millimeters

2K

0.60

1.27

1.30

4.00

6.60

Dimensions

R
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]
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)
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s
_"-mfiiiétyxn%%o

.
.

o eresstosetatotetatoteset
Roatorstatotetatotetatotete?
o eresstosetatotetatoteset

folutetotetetotetotetetole!

Fig. Soldering footprint for SO-8

B S0-8 KI5 A4
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Important Notice EZiE41

Jingpeng Hulian( ‘JPHL’ ) company make no warranty of any kind,express or implied,with regards to any
information contained in this document.Including,but not limited to, the implied warranties of the accuracy,
completeness, merchantability, or non-infringement of third party intellectual property rights.

FB Y ER T (LR AR “IPHL” YW ASAHEE FETA (E B AR AR B RE LR, AR EAR T
RKTESHMERTE. T8 &, PURAMRILE =07 MU= BRI BA R ILE .

The Information contained herein is for informational purpose only and is provided only to illustrate the
operation of JPHL products described herein and application examples. JPHL does not assume any
liability arising out of the application or use of this document or any product described herein.

AN FEERE B S5, (U TU SO A JPHL 72 5 0 532 B B 7~ 51l o JPHL 7S 748 (K] 7 T B
A A SO AR ST it R AT AT 7 i 1T 7 22 AR AR DA

JPHL reserves the right to make changes to information published in this document, at any time and
without notice. This document supersedes and replaces all information supplied prior to the publication
hereof.

JPHL TR B BEI S A ST L AAT 5 B AIRUR], HAS TR, AR R B e R A TR AL r oy
HRE R

All referenced brands, product names, service names and trademarks are the property of their respective

owners.

AT ST SR P2 AARR S RS AR bR, BIHR S BT .
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