NJU77701

Wide-Band,High-Speed,Low-Offset,Low-Noise
Rail-to-Rail Input/Output CMOS Operational Amplifier

nGENERAL DESCRIPTION

The NJU77701 are Rail-to-Rail input/output CMOS single/dual/quad operational amplifiers.
They feature wide-band, high-speed, low-input-offset voltage and low-noise.

The NJU77701 has a high-speed characteristic of gain bandwidth 34MHz and slew rate 35V/us.
Moreover, the NJU77701 achieves temperature fluctuations low offset and low noise characteristic. 6nV/
v Hz typ. at f=1kHz.

Therefore, the NJU77701 devices easily offer various sensing applications that require high speed and
accuracy. With their rail-to-rail output characteristic and 600-ohm load driving, these devices are able to
secure wide dynamic range for various applications.

mFEATURES m PACKAGE OUTLINE
¢ Wide-Band 34MHz typ.
¢ High-SlewRate 35V/us typ.
e Low Noise 6nV/y Hz typ. at f=1kHz
¢ Low Offset Voltage 1.5mV max.
e Low Offset Voltage Drift  3.0uV/°C max.
e Operating Current 3.8mAtyp. NJU77701F
e Operating Voltage Range +2.4V to +5.5V (SOT-23-5)
¢ Wide temperature range -40 to +125°C
e Rail-to-Rail Input/Output
e RF Immunity
e Package SOT-23-5
mAPPLICATIONS mPIN CONFIGURATION
¢ Low noise signal processing SOT-23-5
e ADC buffers (Top View)

e DAC output amplifiers

1. OUTPUT
e Current Sense amplifiers II E‘ 2.V~
e Radio systems [2] 3.+INPUT
4. -INPUT
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Ambient Temperature Ta [°C]

SYMBOL
Vv

L
_ I LT I e e
- SR e el e e e I
- F Ty Lt e Sl It Bt
- I NN A IR ) EN R
. [ L L JENR N ) Il
R 4 I LT I e e
Y J= e el e e e I
w Al i e A R
\,\\,L 7 N E R B ro
A N (I N R I [
R I LT I e e
et W+\\\,\\\¢\\\\\\\,\,\
R R At Al It Sl It Bl
NSRRI R Y N A N
L (I N R I [
R I LT I e e
R et e Sl i Bt
R N N B
TR VY )
R ] S
R Al e e Bl i el e el b
B L e e
I N A
o o o o o o o o
o o (=4 o o o o
N~ © wn < (3] N -

[Mw] pd uonedissiq 1amod

mABSOLUTE MAXIMUM RATINGS(Ta=25°C unless otherwise noted.)

PARAMETER

Supply Voltage

Differential Input Voltage“)

Input Voltage(2 )

Input Current

Output Terminal Input Voltage

Power Dissipation(S)

Operating Temperature Range

Storage Temperature Range

(1) Differential voltage is the voltage difference between +INPUT and -INPUT.

For supply voltage less than +7V, the absolute maximum rating is equal to the supply voltage.
(2) The normal operation will establish when any input is within the Common Mode Input Voltage Range of electrical characteristics.

(3) EIAJJEDEC STANDARD Test board (76.2 x 114.3 x 1.6mm, FR-4) mounting.

Do not exceed “Power dissipation: Pp” in which power dissipation in IC is shown by the absolute maximum rating.

See Figure1 “Power Dissipation Curve” when ambient temperature is over 25°C.

m RECOMMENDED OPERATING CONDITION(Ta=25°C)

PARAMETER

Supply Voltage




NJU77701

m ELECTRICAL CHARACTERISTICS
V =5V, V =0V, Viem=2.5V, Ta=25°C, unless otherwise noted.

PARAMETER SYI\liIBO TEST CONDITION MIN. TYP. MAX. UNIT
INPUT CHARACTERISTICS
Ta=25°C - 04 15 mV
Input Offset Voltage Vio
Ta=-40°C to 125°C - - 1.8 mV
Input Offset \Voltage Drift AV/AT Ta=-40°C to 125°C - 05 3 uvre
Input Bias Current ls - 1 - pPA
Input Offset Current lo - 1 - pA
Open Loop Gain Ay R=10kQ to25V 102 110 - dB
Common Mode Rejection Ratio CMR Viem=0V to 5V 70 92 - dB
Common Mode Input Voltage Range Viem CMR=70dB 0 - 5 \Y
Common Mode Input Resistance Riom - 1000 - GQ
Differential Mode Input Resistance Rpom - 1000 - GQ
Input Capacitance Cn - 1" - pF
OUTPUT CHARACTERISTICS
R=10kQ to25V 495 4.99 - \Y
High-level Output Voltage Von
R=600Q to 2.5V 4.90 495 - \
R=10kQ to25V - 7 40 mV
Low-level Output Voltage Voo
R=600Q to2.5V - 35 80 mV
Short to V+ 70 110 -
Short-circuit Output Currrent lsc mA
Short to V- 70 110 -
Output Resistance Ro - 95 - Q
AC CHARACTERISTICS
. . Gv=60dB,Rs=5009,RL=10kQ to 2.5V, ) )
Gain Bandwidth Product GBP C=20pF f=1MHz 34 MHz
) Gv=14dB,Rs=5009,RL=10kQ to 2.5V,
Phase Margin Du Ci=20pF 60 deg
) ) Gv=14dB,Rs=5009,RL=10kQ to 2.5V,
Gain Margin Gu Ci=20pF 20 dB
Gv=14dB(Non-Inverting Amplifier)
Slew Rate SR Rs=500Q,RE2kQ,C,=20pFVa=04Vpp | 1® % ) Vius
f=1kHz - 6 -
Equivalent Input Noise Voltage €n nV// Hz
f=100kHz - 5 -
R . Gv=14dB(Non-Inverting Amplifier)
Total Harmonic Distortion + Noise THD Rs=500Q R=2kQ, Vo=2Vpp,=1kHz - 0.0016 - %
POWER SUPPLY
Supply Voltage Rejection Ratio SVR V'=24Vto 55V 78 98 - dB
Supply Current lcc No Signal - 38 45 mA

(Note) Applied circuit voltage gain is desired to operate above 14dB(5V/ V).

New Japan Radio Co. 144
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V *=2.4V, V =0V, View=1.2V, Ta=25°C, unless otherwise noted.

PARAMETER SYTBO TEST CONDITION MIN. TYP. MAX. UNIT
INPUT CHARACTERISTICS
Ta=25°C - 04 15 mvV
Input Offset Voltage Vio
Ta=-40°C to 125°C - - 1.8 mvV
Input Offset Voltage Drift AV/AT Ta=-40°C to 125°C - 0.7 35 uv/re
Input Bias Current Is - 1 - pA
Input Offset Current lo - 1 - pA
Open Loop Gain Av R=10kQ to 1.2V 100 110 - dB
Common Mode Rejection Ratio CMR View=0V to 2.4V 63 86 - dB
Common Mode Input Voltage Range Viem CMR=63dB 0 - 24 \%
Common Mode Input Resistance Riom - 1000 - GQ
Differential Mode Input Resistance Riom - 1000 - GQ
Input Capacitance Cn - 1 - pF
OUTPUT CHARACTERISTICS
R=10kQ to 1.2V 2.35 240 - \Y
High-level Output Voltage Von
R=600Q to 1.2V 232 238 -
R=10kQ to 1.2V - 15 40 mV
Low-level Output Voltage Voo
R=600Q to 1.2V - 16 60 mV
Shortto V+ 60 80 -
Short-circuit Output Currrent lsc mA
Short to V- 35 60 -
Output Resistance Ro - 110 - Q
AC CHARACTERISTICS
) . Gv=60dB,Rs=500Q,RL=10kQ to 1.2V,
Gain Bandwidth Product GBP Ci=20pF f=1MHz - 40 - MHz
) Gv=14dB,Rs=500%2,RL=10kQ to 1.2V,
Phase Margin bwm Ci=20pF - 60 - deg
! . Gv=14dB,Rs=500%2,RL=10kQ to 1.2V,
Gain Margin G Ci=20pF - 20 - dB
Gv=14dB(Non-Inverting Amplifier)
Slew Rate SR Rs=500Q,RE2kQ,C,=20pFVa=04Vpp | I/ 3 ) Vius
f=1kHz - 6 -
Equivalent Input Noise Voltage €n nV/V Hz
f=100kHz - 5 -
. . Gv=14dB(Non-Inverting Amplifier)
Total Harmonic Distortion + Noise THD Rs=500Q,Rf=2k Q Vo=2Vpp,f=1kHz - 0.01 - %
POWER SUPPLY
Supply Voltage Rejection Ratio SVR V'=24Vto 55V 78 98 - dB
Supply Current lcc No Signal - 34 41 mA
(Note) Applied circuit voltage gain is desired to operate above 14dB(5V/ V).
New Japan Radio Co. L, —
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m TYPICAL CHARACTERISTICS
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Gain/Phase vs. Frequency
V*=2.4V, V=0V, Gv=60dB, Rs=500Q, R,=10kQ, C,=20pF
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m TYPICAL CHARACTERISTICS

Phase Margin vs. Temperature Gain Margin vs. Temperature
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m TYPICAL CHARACTERISTICS

Slew Rate vs. Temperature

V*=5V, V'=0V, V,,=0.4Vpp, Rg=500Q, R=2kQ, C,=20pF
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Slew Rate vs. Temperature
V*=2.4V, V'=0V, V|\=0.4Vpp, Rs=500Q, Rr=2KQ, C, =20pF
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m TYPICAL CHARACTERISTICS

Input Offset Voltage Distribution
V*=5V, V=0V, Ta=25°C, n=4000
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Input Offset Voltage Distribution
V*=2.4V, V=0V, Ta=25°C, n=4000
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m TYPICAL CHARACTERISTICS
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m TYPICAL CHARACTERISTICS
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m PACKAGE DIMENSIONS
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[CAUTION]

The specifications on this databook are only given for
information, without any guarantee as regards either
mistakes or omissions. The application circuits in this
databook are described only to show representative
usages of the product and not intended for the
guarantee or pemission of any right including the
industrial rights.
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