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48 V, 10 MHz, Low Noise, Precision Operational Amplifiers

Features and Benefits

m  Wide Supply: +2.25Vto +24V, 45V to 48 V
m  Low Offset Voltage: +75 pV Typically

m Low Offset Voltage Drift: +1.5 pV/°C

m  High Common-Mode Rejection: 116 dB

= Gain Bandwidth: 10 MHz

m  Slew Rate: 9 V/us

m Low Noise: 8 nV/VHz at 10 kHz

m Low Bias Current: +10 pA

= Rail-to-Rail Output

Applications

Tracking Amplifier in Power Modules
Merchant Power Supplies

High-Side and Low-Side Current Sensing
High Precision Comparator

Battery-Powered Instruments

m  Test and Measurement Equipment

m  Multiplexed Data-Acquisition Systems
m  Programmable Logic Controllers
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OPA4197IPWR

Pin Description

-IN Inverting input of the amplifier. The voltage range is from Vg_to Vg, - 1.5 V.

+IN Non-inverting input of the amplifier. This pin has the same voltage range as -IN.

+Vg Positive power supply. The voltage is from 4.5 V to 48 V. Split supplies are possible as long
as the voltage between Vg, and Vg_is from 4.5V to 48 V.

-Vg Negative power supply. It is normally tied to ground. It can also be tied to a voltage other
than ground as long as the voltage between Vg, and Vg_is from 4.5 V to 48 V.

ouT Amplifier output.

NC No connection

Ordering Information ®

Type Number Package Name | Package Quantity Marking Code @

OPA197IDBVR S0T23-5L Tape and Reel, 3000  Green (RoHS & no Sh/Br) OPA197
OPA197IDR soic-8L Tape and Reel, 4 000 Green (RoHS & no Sb/Br) ~ OPA197
OPA197IDGKR MSOP-8L Tape and Reel, 3 000 Green (RoHS & no Sb/Br) OPA197
OPA2197IDR SOIC-8L Tape and Reel, 4 000 Green (RoHS & no Sh/Br) OPA2197
OPA2197IDGKR MSOP-8L Tape and Reel, 3 000 Green (RoHS & no Sb/Br) OPA2197
OPA2197IDRH DFN3x3-8L Tape and Reel, 3 000 Green (RoHS & no Sb/Br) OPA2197
OPA4197IDR SOIC-14L Tape and Reel, 2 500 Green (RoHS & no Sb/Br) OPA4197
OPA4197IPWR TSSOP-14L Tape and Reel, 3 000 Green (RoHS & no Sb/Br) OPA4197

(1) Please contact to your Linearin representative for the latest availability information and product content details.

(2) Eco Class - The planned eco-friendly classification: Pb-Free (RoHS) or Green (RoHS & Halogen Free).
(3) There may be multiple device markings, a varied marking character of “x” , or additional marking, which relates to the

logo, the lot trace code information, or the environmental category on the device.

Limiting Value - In accordance with the Absolute Maximum Rating System

Supply Voltage, Vg, to Vg_ 60V

Signal Input Terminals: Voltage, Current -V -0.3Vto+Vg+0.3V, 10 mA
Output Short-Circuit Continuous

Storage Temperature Range, T, -65 to +150 °C

Junction Temperature, T, 150 °C

Lead Temperature Range (Soldering 10 sec) 260 °C

ESD Rating

e e

Electrostatic Human body model (HBM), per MIL-STD-883J / Method 3015.9 ®

2000

Discharge Voltage  charged device model (CDM), per ESDA/JEDEC JS-002-2014 @

2000

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.

Manufacturing with less than 500-V HBM is possible if necessary precautions are taken.

(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.

Manufacturing with less than 250-V CDM is possible if necessary precautions are taken.
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OPA4197IPWR

Electrical Characteristics

Vo=45V1to 48V, T, =+25°C, Vo = Vour = Vs /2, and R =10 kQ connected to Vg /2, unless otherwise noted.
Boldface limits apply over the specified temperature range, T, = =40 °C to +125 °C.

Parameter Conditions
OFFSET VOLTAGE
Input offset voltage Vos +75 +350 "\
Offset voltage drift Vos TC T, =-40to +125°C £15 uv/°Cc
Vg=45t048V, V=01V 3.5
Po_wer_' suppl_y PSRR S cM UV
rejection ratio Ty =-40to +125 °C 10
INPUT BIAS CURRENT
10
Input bias current Ig T, =+85°C 150 pA
T,=+125°C 600
Input offset current los 5 pA
NOISE
Input voltage noise v, f=01%t010 Hz 4 uVp_p
i f=1kHz 10
Input_voltage noise R nV/VHz
density " f=10 kHz 8
Idnput. current noise I, f=1KkHz 5 fA/NHz
ensity
INPUT VOLTAGE
Common-mode _ _
voltage range Vew Vs *Vso15 v
V=40V, V¢, =0to 38V 16
- Vey=0.1t038V, T, =-40to +125 °C 103
Common-mode CMRR — A dB
rejection ratio Vs=5V,Vey=0t035V 96
Vem=0.1to 3V, T, =-40to +125 °C 84
INPUT IMPEDANCE
Differential 2
Input capacitance Cin pF
Common mode 3.5
OPEN-LOOP GAIN
Vg=40V,Vy=0.1t039.9V 130
Open-loop voltage A Tp = 400 +125°C 120 dB
gain YLV =5V, V= 01t0 49V 122
T, =-40to +125 °C n2
FREQUENCY RESPONSE
Gain bandwidth GBW 10 MHz
product
Slew rate SR Vs=40V,G =+1,10V step 9 V/us
Total harmonic _ _ _ o
distortion + noise THD+N G =+1,f=1kHz,V5=3Vgys 0.0002 %
To 0.1%, Vs =40V, G = +1,5 V step 1.6
Settling time ts us
To 0.01%, V=40V, G = +1,5 V step 35
Overload recover :
fime Yt Vi x Gain > Vg 0.6 us
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OPA4197IPWR

Electrical Characteristics (continued)

Vo=4Vto 48V, T, =+25°C, Vo = Vour = Vs /2, and R =10 kQ connected to V¢ /2, unless otherwise noted.
Boldface limits apply over the specified temperature range, T, = =40 °C to +125 °C.

Parameter | Symbol | Conditions | Min. | Typ. | Max.

ouTPUT
Vg =+20V,R_ =10 kO +V—-95

High output voltage swing Vou mV
Ve=+20V,R_ =2k0 +V—-255
Vg =+20V,R_ =10 kO -V¢+60

Low output voltage swing VoL mV
Vg=+20V,R_ =2k0 =V¢+240

Short-circuit current lsc +45 mA

POWER SUPPLY

Operating supply voltage Ve T, = -40 to +125 °C 4.5 48 \

] B Vg=5V 2.05

Quiescent current (per amplifier) Iy mA
V=40V 2.75

THERMAL CHARACTERISTICS

Operating temperature range Ta =40 +125 °C
SO0T23-5L 190
MSOP-8L 201

Package Thermal Resistance 8)a SOIC-8L 125 °c/wW
TSSOP-14L 12
SOIC-14L 15
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OPA4197IPWR

Typical Performance Characteristics

At T, = +25 °C, V¢ = V5 /2, and R, =10 kQ connected to Vg /2, unless otherwise noted.
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OPA4197IPWR

Tape and Reel Information

REEL DIMENSIONS

Reel
Diameter

.

| | | Reel
T Width (W1)

»ﬁKO

TAPE DIMENSIONS

R Ry K

@ ®

Cavity — A0

A0

Dimension designed to accommodate the component width

BO

Dimension designed to accommodate the component length

KO

Dimension designed to accommodate the component thickness

Overall width of the carrier tape

P1

Pitch between successive cavity centers

QUADRANT ASSIGNMENTS FOR PIN 1 ORIETATION IN TAPE

0 OO OO0 00O 0 o0

@7» Sprocket Holes

|
[
Q1 } Q2 Q1 } Q2 ﬁ
B R ] S
Q3 } Q4 Q3 } Q4 User Direction of Feed
AN A
Pocket Quadrants
* All dimensions are nominal
Reel Reel .
Device P""T"kaege Pins | SPQ | Diameter | Width W1| n’:g]) (n?r[;:) (n'f&) (mPrL) (n‘:"m) QUZ'd“rlnt
P (mm) (mm)
OPA4197IPWR | S0T23 5 3000 178 9.0 3.3 3.2 1.5 4.0 8.0 Q3
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OPA4197IPWR

Package Outlines

DIMENSIONS, SO0T23-5L

A A2 Dimensions Dimensions
l || || || Symbol In Millimeters In Inches
ATT — — Min Max Min Max
D P A - 1.25 - 0.049
el l ”\‘, Al 0.04 0.10 0.002 0.004
A2 1.00 1.20 0.039 0.047
- —_ L b 0.33 0.41 0.013 0.016
T - [ 0.15 0.19 0.006 0.007
T D 2.820 3.02 0.Mm 0.119
El 1.50 1.70 0.059 0.067
E 2.60 3.00 0.102 0.118
E E1 e 0.95 BSC 0.037 BSC
el 1.90 BSC 0.075 BSC
L 0.60 REF 0.024 REF
I L1 0.30 0.60 0.012 0.024
— L _J P 0° g° 0° 8
- B B L1
L e s
RECOMMENDED SOLDERING FOOTPRINT, SOT23-5L
1.0
0.039
0.95
0.037
A
0.95
y 0.037
0.7 ,
0.028
Y
2.4
0.094 mm
inches
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OPA4197IPWR

Package Outlines (continued)

DIMENSIONS, SOIC-8L

A i A2
D T A1 Dimensions Dimensions
Symbol In Millimeters In Inches
b e Min Max Min Max
" > i A 1.370 1.670 0.054 0.066
| | | | ||| ||| L—% Al 0.070 0.170 0.003 0.007
f A2 1300 | 1500 | 0.051 | 0.059
— b 0.306 0.506 0.012 0.020
C 0.203 TYP. 0.008 TYP.
D 4.700 5.100 0.185 0.201
E 3.820 4.020 0.150 0.158
E1l E E1l 5.800 6.200 0.228 0.244
e 1.270 TYP. 0.050 TYP.
L 0.450 0.750 0.018 0.030
JaRN €] 0° 8° 0° 8°
N
N~
H H'H B :
C

RECOMMENDED SOLDERING FOOTPRINT, SOIC-8L

77777 ~ (1.55)
] D BX (ggah MAX

\
|
|
|
|
5.40 | (3.90)
\
|
|
|
|
|

0.213 (0.152) MIN
] I A
B D 1ni
| —
(8006202) MAXASXF PITCH % (lnches
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OPA4197IPWR

Package Outlines (continued)

DIMENSIONS, MSOP-8L

r
A1T D
Dimensions Dimensions
b e Symbol In Millimeters In Inches
™ L Min Max Min Max
A 0.800 1100 | 0.031 | 0.043
— | [ L & Al 0.050 | 0.50 | 0.002 | 0.006
! A2 0.750 | 0.950 | 0.030 | 0.037
b 0.290 | 0.380 0.011 | 0.015
c 0150 | 0.200 | 0.006 | 0.008
D 2900 | 3.100 0M4 | 0122
E 2900 | 3.100 014 | 0122
E1 E E1 4700 | 5100 | 0185 | 0.201
e 0.650 TYP. 0.026 TYP.
L 0.400 | 0.700 | 0.016 | 0.028
D 8 0° 8° 0° 8°
ikl 9
C
RECOMMENDED SOLDERING FOOTPRINT, MSOP-8L
(0 45) (1.45)
X o) M | 0357 MAX
S S A
(5.85) 4.40 (2.95)
(0.230) MAX 0.173 (0.16) MIN
S BDDH
0.65 -
0.026 PITCH (lnches
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OPA4197IPWR

Package Outlines (continued)

DIMENSIONS, DFN3x3-8L

C lﬁﬁ o I o I o | i A
f A1
Pin 1 Index y
Area A
D
L D1
LT OO ) e
B Ve
D D Pin 1 Identification
e - b‘k
BOTTOM VIEW

Millimeters
Symbol Min. Nom. Max.
A 0.70 0.75 0.80
Al - 0.02 0.05
b 0.255 0.28 0.305
c 0.19 0.21 0.23
D 2.90 3.00 3.10
D1 2.25 2.30 2.35
E 2.90 3.00 3.10
El 1.45 1.50 1.55
e 0.625 0.65 0.675
L 0.25 0.30 0.35
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OPA4197IPWR

Package Outlines (continued)

DIMENSIONS, SOIC-14L

|A3
] 1
A ? ‘ A2 Dimensions Dimensions
¥ Y Symbol In Millimeters In Inches
f A] Min Max Min Max
A 1.450 1.850 0.057 0.073
_ D Al 0.100 0.300 0.004 0.012
B C A2 1.350 1.550 0.053 0.061
b R ﬂ ‘¢ A3 0.550 0.750 0.022 0.030
y A 7y v b 0.406 TYP. 0.016 TYP.
B B B B H L'I L C 0.203 TYP. 0.008 TYP.
1 1 1 Il y 4 D 8.630 8.830 0.340 0.348
A E 5.840 6.240 0.230 0.246
El 3.850 4.050 0.152 0.159
E E.I e 1.270 TYP. 0.050 TYP.
A L1 1.040 REF. 0.041 REF.
L 0.350 0.750 0.014 0.030
N 8 2 8° 2° 8°
| | —
vy [] C
RECOMMENDED SOLDERING FOOTPRINT, SOIC-14L
1.50
H ‘ 14X ([(J 053) MAX
| .
I 7‘77
| i
\
|
5.40 | 3.90
1 390) iy
0.213 i (0.154)
i
\
1 |
| X
T I \ i
| \
| |
— -~ — -—
(0 60) ‘ 1.270
MAX 14X PITCH 4 (=
(0.024) 0.050 mches
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OPA4197IPWR

Package Outlines (continued)

DIMENSIONS, TSSOP-14L

A3
A L T ‘A2
Al ? Dimensions Dimensions
Symbol In Millimeters In Inches
D | Min Max Min Max
A - 1.200 - 0.047
ab .8, c Al 0.050 | 0150 | 0002 | 0.006
' w A2 0.900 1.050 0.035 0.041
H H 0 HHdEk L1 L g A3 0.390 | 0.4%90 0.015 0.019
b 0.200 | 0.290 0.008 0.01
C 0.130 0.180 0.005 0.007
D 4.860 | 5.060 0191 0.199
E 6.200 | 6.600 0.244 0.260
El 4.300 | 4.500 0.169 0.177
E E1 e 0.650 TYP. 0.026 TYP.
L1 1.000 REF. 0.039 REF.
L 0.450 | 0.750 0.018 0.030
C\ 2 0° 8° 0° 8°

L e

RECOMMENDED SOLDERING FOOTPRINT, SOIC-14L

- (005 X @40) i
‘ (0.173) |
[ ]
[ ]
PITCH
.
0.026
[ — —
[ ]
‘ I:II::[l (0.45)
‘ 1 j ,1_?)7(, 0018 "
| 05.'29302 : &
I: inches
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