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15 MHz, Rail-to-Rail,
Dual Operational Amplifier

0P262-EP

FEATURES

Supports defense and aerospace applications
(AQEC standard)

Military temperature range (-55°C to +125°C)

Controlled manufacturing baseline

One assembly/test site

One fabrication site

Enhanced product change notification

Qualification data available on request

Wide bandwidth: 15 MHz

Low offset voltage: 325 uV maximum

Low noise: 9.5 nV/vVHz @ 1 kHz

Single-supply operation: 2.7Vto 12V

Low supply current: 850 pA maximum

Rail-to-rail output swing

Low TCVos: 1 uV/°C typical

High slew rate: 13 V/ps

No phase inversion

Unity-gain stable

APPLICATIONS

Portable instrumentation
Sampling ADC amplifiers
Precision filters
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GENERAL DESCRIPTION

The OP262-EP is a low power, precision op amp that features a
rail-to-rail output and a 15 MHz bandwidth. With its low offset
voltage of 45 pV (typical) and low noise, it is well suited for
precision filter and control applications.

This product operates from a single supply as low as 2.7 V or
from dual supplies up to 6 V. The OP262-EP is specified over
the military temperature range (—55°C to +125°C) and is available
in an 8-lead SOIC_N package.

Additional applications information is available in the
OP162/0P262/0OP462 data sheet.
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0P262-EP

SPECIFICATIONS

ELECTRICAL CHARACTERISTICS

Vs=5.0V, Veu = 0V, Ta = 25°C, unless otherwise noted.

Table 1.
Parameter Symbol Test Conditions/Comments Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 45 325 pv
=55°C<Ta< +125°C 1 mV
Input Bias Current I 360 600 nA
—55°C<Ta< +125°C 650 nA
Input Offset Current los +2.5 +25 nA
=55°C<Tas +125°C +40 nA
Input Voltage Range Vem 0 4 \
Common-Mode Rejection CMRR 0V<Vim<4.0V,-55°C<Ta<+125°C 70 110 dB
Large Signal Voltage Gain Avo Ri=2kQ,0.5<Vour<4.5V 30 V/mV
Ri=10kQ,0.5<Vour<45V 65 88 V/mV
RL=10kQ, -55°C < Ta < +125°C 40 V/mV
Offset Voltage Drift’ AVos/AT 1 pv/eC
Bias Current Drift Alg/AT 250 pA/°C
OUTPUT CHARACTERISTICS
Output Voltage Swing High Von IL=250 pA, =55°C < Ta < +125°C 495 499 \Y
lL=5mA 4.85 4.94 Vv
Output Voltage Swing Low Vou IL =250 pA, —55°C <Ta < +125°C 14 50 mV
lL=5mA 65 150 mV
Short-Circuit Current Isc Short to ground +80 mA
Maximum Output Current lout +30 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=27Vto7V 120 dB
=55°C<Ta< +125°C 920 dB
Supply Current/Amplifier lsy Vour=2.5V 500 700 MA
=55°C<Ta<+125°C 850 A
DYNAMIC PERFORMANCE
Slew Rate SR 1V<Vour<4V,R.=10kQ 10 V/us
Settling Time ts To 0.1%, Av=-1,Vo =2V step 540 ns
Gain Bandwidth Product GBP 15 MHz
Phase Margin ®m 61 Degrees
NOISE PERFORMANCE
Voltage Noise en p-p 0.1Hzto 10 Hz 0.5 WV p-p
Voltage Noise Density €en f=1kHz 9.5 nV/vHz
Current Noise Density in f=1kHz 0.4 pA/vHz

' Offset voltage drift is the average of the —55°C to +25°C delta and the +25°C to +125°C delta.
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Vs=3.0V, Veu = 0V, Ta = 25°C, unless otherwise noted.

Table 2.
Parameter Symbol Test Conditions/Comments Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 50 325 uv
=55°C<Ta<+125°C 1 mV
Input Bias Current ls 360 600 nA
Input Offset Current los +25 +25 nA
Input Voltage Range Vem 0 2 Y
Common-Mode Rejection CMRR 0V<sVem<20V,-55°C<Ta< +125°C 70 110 dB
Large Signal Voltage Gain Avo Ri=2kQ,05V<Vour<25V 20 V/mV
Ri=10kQ), 0.5V <Vour<2.5V 20 30 V/mV
OUTPUT CHARACTERISTICS
Output Voltage Swing High Von IL=250 pA 2.95 2.99 \
Il=5mA 2.85 2.93 \"
Output Voltage Swing Low Vou IL=250 pA 14 50 mV
ll=5mA 66 150 mV
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=27Vto7V 110 dB
=55°C<Ta<s +125°C 60 dB
Supply Current/Amplifier lsy Vour=1.5V 500 650 MA
=55°C<Ta<+125°C 850 A
DYNAMIC PERFORMANCE
Slew Rate SR R.=10kQ 10 V/us
Settling Time ts To 0.1%, Av=-1,Vo =2V step 575 ns
Gain Bandwidth Product GBP 15 MHz
Phase Margin ®m 59 Degrees
NOISE PERFORMANCE
Voltage Noise en p-p 0.1Hzto 10 Hz 0.5 WV p-p
Voltage Noise Density €en f=1kHz 9.5 nV/vHz
Current Noise Density in f=1kHz 0.4 pA/vHz
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Vs=+5.0V, Veu =0V, Ta = 25°C, unless otherwise noted.

Table 3.
Parameter Symbol | Test Conditions/Comments Min Typ Max Unit
INPUT CHARACTERISTICS
Offset Voltage Vos 25 325 uv
=55°C<Ta< +125°C 1 mV
Input Bias Current Is 260 500 nA
=55°C<Ta<+125°C 650 nA
Input Offset Current los +2.5 +25 nA
=55°C<Ta<+125°C +40 nA
Input Voltage Range Vem -5 +4 \Y
Common-Mode Rejection CMRR 49V <Veam<+4.0V, =55°C < Ta < +125°C 70 110 dB
Large Signal Voltage Gain Avo Ri=2kQ,-4.5V <Vour<+45V 35 V/mV
Ri=10kQ, -4.5V <Vour< +4.5V 75 120 V/mV
—55°C<Ta< +125°C 25 V/mV
Long-Term Offset Voltage' Vos 600 uv
Offset Voltage Drift? AVos/AT 1 pv/eC
Bias Current Drift Alg/AT 250 pA/°C
OUTPUT CHARACTERISTICS
Output Voltage Swing High Von IL=250 pA, =55°C < Ta < +125°C 4.95 4.99 Vv
ll=5mA 4.85 494 Vv
Output Voltage Swing Low Vou IL=250 pA, =55°C < Ta < +125°C -499 -4.95 \Y
ll=5mA -494 -4.85 Vv
Short-Circuit Current Isc Short to ground +80 mA
Maximum Output Current lout +30 mA
POWER SUPPLY
Power Supply Rejection Ratio PSRR Vs=+135Vto+6V 110 dB
=55°C<Ta<+125°C 60 dB
Supply Current/Amplifier Isy Vour=0V 650 800 MA
=55°C<Ta<+125°C 1.15 mA
Vour=0V 550 775 HA
=55°C<Ta<+125°C 1 mA
Supply Voltage Range Vs 3.0 (x1.5) 12(x6) |V
DYNAMIC PERFORMANCE
Slew Rate SR -4V <Vour < +4V,RL. =10 kQ 13 V/us
Settling Time ts To 0.1%, Av=—1,Vo =2V step 475 ns
Gain Bandwidth Product GBP 15 MHz
Phase Margin Pm 64 Degrees
NOISE PERFORMANCE
Voltage Noise en p-p 0.1Hzto 10 Hz 0.5 WV p-p
Voltage Noise Density en f=1kHz 9.5 nV/vHz
Current Noise Density in f=1kHz 04 pA/\Hz

' Long-term offset voltage is guaranteed by a 1000 hour life test performed on three independent lots at 125°C, with an LTPD of 1.3.

2 Offset voltage drift is the average of the —55°C to +25°C delta and the +25°C to +125°C delta.
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ABSOLUTE MAXIMUM RATINGS

Table 4.
Parameter Min
Supply Voltage 6V
Input Voltage' +6V
Differential Input Voltage? +0.6V
Internal Power Dissipation

SOIC(S) Observe Derating Curves
Output Short-Circuit Duration Observe Derating Curves
Storage Temperature Range —65°Cto +150°C
Operating Temperature Range —55°Cto +125°C
Junction Temperature Range —65°Cto +150°C
Lead Temperature Range,
(Soldering, 10 sec) 300°C

Stresses above those listed under Absolute Maximum Ratings
may cause permanent damage to the device. This is a stress
rating only; functional operation of the device at these or any
other conditions above those indicated in the operational
section of this specification is not implied. Exposure to absolute
maximum rating conditions for extended periods may affect
device reliability.

Table 5.
Package Type 0a" 0sc Unit
8-Lead SOIC (R) 157 56 °C/W

" For supply voltages greater than 6 V, the input voltage is limited to less than
or equal to the supply voltage.

2 For differential input voltages greater than 0.6 V, the input current should be
limited to less than 5 mA to prevent degradation or destruction of the input
devices.

10,4 is specified for the worst-case conditions, that is, 8,4 is specified for a
device soldered in circuit board for SOIC package.

ESD CAUTION
ESD (electrostatic discharge) sensitive device.
Charged devices and circuit boards can discharge
A without detection. Although this product features

patented or proprietary protection circuitry, damage

‘!’2 I\ may occur on devices subjected to high energy ESD.

Therefore, proper ESD precautions should be taken to
avoid performance degradation or loss of functionality.
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TYPICAL PERFORMANCE CHARACTERISTICS
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60
T
Vg =5V
Tp =25°C
40 R =830Q ]
\\ CL =5pF
N
20
\\\
0 N
N
-20
-30
10k 100k Y 10M 100M
FREQUENCY (Hz)
Figure 15. Closed-Loop Gain vs. Frequency
5
. ‘\‘\
3
) \
Vs =5V
AveL =1
1| Ro=10ka
Cp =15pF
Tp =25°C
DISTORTION<1%
0 L1
10k 100k Y 10M

FREQUENCY (Hz)

Figure 16. Maximum Output Swing vs. Frequency

m
Q
L
2 >
Q w
= N
i %)
I o
> z
w
A %)
<
T
[2
>
g
3
g
g
8
g
=
o
o
I
%)
14
w
>
o
5
<
8
g
8
—
N
T
s
£
>
=
%)
4
W
a
w
\
o
z

09256-021

Rev.0|Page 9 of 12

4 /
/
3
0.1% / / 0.01%
ol vs=5v /
Tp = 25°C
1
0
-1
)
0.1%\ \ 0.01%
3 A
4 8
0 200 400 600 800 1000 3
SETTLING TIME (ns) §
Figure 17. Step Size vs. Settling Time
60
Vg =5V
Tp = 25°C
Vour = +50mV
50| R, =10kQ
40 =
~
30 +0S //
y / -0s
20 7
py 4/
i / ~
0 / o
10 100 1000 2
CAPACITANCE (pF) g
Figure 18. Small-Signal Overshoot vs. Capacitance
70
T
Vg =5V
60 \ Tp =25°C 1
50 \
40 \\
30 N\
N
20 \\\
\§~
10
0
1 10 100 1k

09256-024

FREQUENCY (Hz)
Figure 19. Voltage Noise Density vs. Frequency




0P262-EP

I
Vg =5V
6 Tp = 25°C ]
Fos|
z
=
4
= \
]
. N\
u 3
o
g 2 AN
N
N
1
~_
0
1 10 100 1k
FREQUENCY (Hz)
Figure 20. Current Noise Density vs. Frequency
300 T
Vg =5V
Tp =25°C
250 —
S) /
w200
3] /
<
z /|
& 150
= Avcl = 10
=
2
& 100 /
2
o) /
AvcL = 1/
50
—///
0
100k M 10M
FREQUENCY (Hz)
Figure 21. Output Impedance vs. Frequency
90
T
Vg =5V
80 Tp =25°CH
N
70
g eo \\
§ N
Z 50
© N
30 ™
20 N
1k 10k 100k M 10M

FREQUENCY (Hz)
Figure 22. CMRR vs. Frequency

09256-025

09256-026

09256-027

PSRR (dB)

Rev.0|Page 10 of 12

90

80

70

60

50

40

30

20

L
Vs =5V
Ta=25°C
\ )
+PSRR | -PSRR
N
AN
N
1k 10k 100k M

FREQUENCY (Hz)

Figure 23. PSRR vs. Frequency

oM

09256-029

09256-030

Figure 25. No Phase Reversal (Vin= 12V p-p, Vs=+5V,Av=1)

09256-028




0P262-EP

OUTLINE DIMENSIONS
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: i
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1.27 (0.0500) . I .
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0.25 (0.0098) 135(00532)
0.10 (0.0040) ¥ ﬁ"%
COPLANARITY 0.51 (0.0201 >l e
0.10 \ ’”‘0.31 50.0122; 025 (0.0098) 2 {0-0500)
SEATING 2.0 (0.2299) .40 (0.0157)
PLANE 0.17 (0.0067)

COMPLIANT TO JEDEC STANDARDS MS-012-AA
CONTROLLING DIMENSIONS ARE IN MILLIMETERS; INCH DIMENSIONS
(IN PARENTHESES) ARE ROUNDED-OFF MILLIMETER EQUIVALENTS FOR
REFERENCE ONLY AND ARE NOT APPROPRIATE FOR USE IN DESIGN.

Figure 26. 8-Lead Standard Small Outline Package [SOIC_N]
Narrow Body
(R-8)
Dimensions shown in millimeters and (inches)

012407-A

ORDERING GUIDE

Model’ Temperature Range Package Description Package Option
OP262TRZ-EP —55°C to +125°C 8-Lead Standard Small Outline Package [SOIC_N] R-8
OP262TRZ-EP-R7 —55°C to +125°C 8-Lead Standard Small Outline Package [SOIC_N] R-8

' Z = RoHS Compliant Part.
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KomnaHus «Life Electronics» 3aHumaemcsi nocmaskamu 351€KmMpPOHHbIX KOMITOHEHMO8 UMIOPMHO20 U
omedyecmeeHHo20 rpouseodcmea om npoudeodumernel u co ckrnados KpyrHbix ducmpubbomopos Esporibi,
AMepuku u Asuu.

C koHua 2013 200a KoMraHusi akmueHo pacwiupsiem fuHelKy MocmagoK KOMIOHEHMO8 0 HarnpaeneHuo
KoakcuarbHbIl kabesb, Keapuesbie 2eHepamopbl U KOHOeHCcamopbi (KepaMuyeckue, nieHoYHbIe,
3neKmposiumuyeckue), 3a cuyém 3akntoyeHuss ducmpubbromopcKux 002060p08

Mbi1 npednasaem:

o KoHKypeHmocnocobHbie UeHbl U CKUOKU MOCMOSIHHbIM KITUeHmMam.

e CrieyuarsnbHbie ycrio8usi 07151 TOCMOSIHHbIX KITUEHIMO8.

e [lod6op aHarnoeos.

lMocmaeky KomMrnoHeHmMo8 8 ftobbix obbemax, y0oernemeopstouUx eawum MompebHoCMSsM.

lpuemnembie cpoku nocmasku, 803MOXHa yCKOPEeHHasi mMocmaska.
Locmaeky mosapa & ritobyto moyky Poccuu u cmpaH CHI™.
KomrinekcHytro nocmasky.

Pabomy no npoekmam u rnocmasky obpa3syos.

®opmuposaHue ckiada nod 3akaszyuka.

Cepmucgbukambl coomeemcmeus Ha rnocmassnseMyro npooyKyuUto (Mo XenaHu KueHma).
o TecmuposaHue nocmasnsemMou npodyKyuu.

e [locmasKy KOMMOHEHMOo8, mMpebyruux 806HHYIO U KOCMUYECKYH MPUEMKY.

e  BxodHoli KOHMposib Ka4yecmea.

e  Hanu4yue cepmugpukama I1SO.

B cocmaee Hawel komnaHuu opeaHu3oeaH KoHcmpykmopckuli omderst, npu3eaHHbIl MomMozamb
paspabomyukam, U UHXEHepaM.

KoHcmpykmopckuli omOen nomoaaem ocyujecmseums:

Pezaucmpauuro npoekma y npousgooumersisi KOMIOHEHMOS.

TexHu4eckyro no0depXKy rnpoekma.

Bawumy om cHaMuUs KOMroHeHma ¢ npoussoocmea.

OueHKy cmoumocmu fpoeKkma ro KOMIOHeHmam.

U3ezomoerneHue mecmosol rnnambl MOHMaX U ryckoHanadoyHbie pabomeil.
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