NJU7029

Low Noise, Rail-to-Rail Output Dual CMOS Operational Amplifier

= GENERAL DESCRIPTION m PACKAGE OUTLINE
The NJU7029 is a dual CMOS operational amplifier with a low
noise of VNI=13nV/y Hz (typ. @f=1kHz), Rail-to-Rail output and
low operating voltage. It offers a single supply voltage operation % Sé
from +2.2V to +5.5V, rail-to-rail output swing in both supply rails NJU7029V NJU7029RB1
and input voltage range from ground. Further the NJU7029 has a (SSOP8) (MSOP8(TVSP8))
low bias current of 1pA, which makes it well-suited for current
sense amplifiers such as an acceleration sensor, shock sensor
and photodiode amplifier. The NJU7029 is available in small Q
surface mount packages of SSOP8, MSOP8 (TVSP8) and an
ultra small lead-less package of ESON8 which allows high-density NJU7029KU1
mounting. (ESONg)
= FEATURES
Low Noise
e\/oltage Noise 13nVAHz (typ.) @f=1kHz
3uVrms (max.) @f=100Hz~20kHz
Easy to Use
eGain Bandwidth 3MHZz
eSlew Rate 1Vlus (typ.) @R =50kQ
elsource / Isink 200pA
eSpecified for +5V, +3V and +2.2V operation
CMOS Process
elnput Bias Current  1pA (typ.)
eRail-to-Rail Output
oOffset Voltage 5mV (max.)
oOffset Voltage Drift  2uV/°C (typ.)
eSupply Range 22V ~5.5V
eSupply Current 850pA /all ch (typ.) @Vpp=+5V m Typical Application Circuit
ePackage SSOP8, ESON8 m
MSOPS8 (TVSP8)MEET JEDEC MO-187-DA/ THIN TYPE
m Application

eShock sensors, Accelerometers
eCharge amplifiers

ePhotodiode amplifiers

eLow noise signal processing applications
eMicrophone amplifiers

Charge Amplifier

= PIN CONFIGURATION
(Top View) (Top View) (Bottom View)
5 1.AOUTPUT
II E‘ E II 2. A-INPUT
> A = = > 3.A+INPUT
2 7] 7] 2 4. GND(V)
G4\ [ 6] | sposed | [3]  5.B+INPUT
Pad 6. B—-INPUT
4 5 5 4
|: :| :| |: 7.B OUTPUT
NJU7029V NJU7029KU1 8. Voo
NJU7029RB1 About Exposed Pad

Connect the Exposed Pad on the GND.
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NJU7029

m ABSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vop +7 \%
Common Mode Input Voltage Range|  Vicm -0.3~+7 (Note1) \%
Differential Input Voltage Range Vip +7 (Note1) \%
SSOP8:330 (Note2)
Power Dissipation Po MSOP8(TVSP8):410 (Note2) mwW
ESONB8:360 (Note2)
Operating Temperature Range Topr -40~+85 °C
Storage Temperature Range Tstg -55~+125 °C

(Note 1) For supply voltage less than 7V, the absolute maximum input voltage is equal to the supply voltage.
(Note 2) On the PCB “EIA/JJEDEC (76.2x114.3x1.6mm, two layers FR-4)”

Refer to following Figure 1 for a permissible loss when ambient temperature (Ta) is Ta=25°C.
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Figure 1 Power Dissipation vs. Ambient Temperature

m OPERATING VOLTAGE (Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX UNIT
Supply Voltage Vop 22 - 55 \%
New Japan Radio Co. Ltd,

Ver.2012-10-17



NJU7029

m +5V ELECTRICAL CHARACTERISTICS
eDC CHARACTERISTICS (Vpp=5V, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX UNIT
Operating Current Iop No Signal - 850 1150 MA
Input offset Voltage Vio - 2 5 mV
Input Offset Voltage Drift AVio/AT ViN=Vop/2, Ta=-40°C~+85°C - 2 - uv/eC
Input Bias Current Is - 1 - pA
Input Offset Current lio - 1 - pA
Large Signal Voltage Gain Ay R =50kQ to 2.5V, Vo=2.5V+2V 65 80 - dB
Common Mode Rejection Ratio CMR Viem=0V~4.1V 65 80 - dB
Supply Voltage Rejection Ratio SVR 2.2V<Vppsh.5V 65 80 - dB
Von1 R =50kQ to 2.5V 49 - - \Y
Output Voltage1 on -
Vo1 R =50kQ to 2.5V - - 0.1 \Y
Von2 Isource =200uA 438 - - \%
Output Voltage2 ]
Vo2 Isink=200uA - - 0.2 \Y,
Input Common Mode Voltage Range Viem CMR=65dB 0 - 41 V
oAC CHARACTERISTICS (Vpp=5V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX UNIT
Unity Gain Frequency fr Gv=40dB, R =50kQ to 2.5V, C,=10pF - 3 - MHz
Vni Gv=40dB, R =50kQ to 2.5V, f=1kHz, - 13 - nVAHz
Equivalent Input Noise Voltage
v Gv=40dB, R =50kQ to 2.5V ) 17 3 vims
Nims BPW=100Hz~20kHz ' H
o Gv=20dB, R =50kQ to 2.5V, fin=1kHz, o
Total Harmonic Distortion THD Vout=3Vpp, BPW=400Hz~80kHz - 0.01 - %o
Channel separation Cs f=1kHz - 130 - dB
oTRANSIENT CHARACTERISTICS (Vpp=5V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX UNIT
Gv=0dB, R1=50Q to 2.5V,
Slew Rate SR R.=50kQ to 2.5V, C.=15pF - 1 - Vlius
Ver.2012-10-17 /Vewé ¥ " ’



NJU7029

u +3V ELECTRICAL CHARACTERISTICS
eDC CHARACTERISTICS (Vpp=3V, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX UNIT
Operating Current Iop No Signal - 610 950 pA
Input offset Voltage Vio - 2 5 mV
Input Offset Voltage Drift AVio/AT ViNn=Vop/2, Ta=-40°C~+85°C - 2 - pV/ideg
Input Bias Current Is - 1 - pA
Input Offset Current lio - 1 - pA
Large Signal Voltage Gain Ay R =50kQ to 1.5V, Vo=1.5V+1V 65 80 - dB
Common Mode Rejection Ratio CMR Viem=0vV~2.1V 65 80 - dB
Supply Voltage Rejection Ratio SVR 2.2V<Vppsh.5V 65 80 - dB
Vor1 R =50kQ to 1.5V 29 - - \Y
Output Voltage1 on -
Vo1 R =50kQ to 1.5V - - 0.1 \Y
Von2 Isource =200pA 2.8 - - \%
Output Voltage2 ]
Vo2 Isink=200pA - - 0.2 \%
Input Common Mode Voltage Range Viem CMR=65dB 0 - 21 V
oAC CHARACTERISTICS (Vpp=3V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX UNIT
Unity Gain Frequency fr Gv=40dB, R =50kQ to 1.5V, C,=10pF - 3 - MHz
Gv=40dB, R =50kQ to 1.5V,
Vi —1kHz - 13 - nVAHz
Equivalent Input Noise Voltage
v Gv=40dB, R =50kQ to 1.5V, ) 17 3 Vims
Nims BPW=100Hz~20kHz ' H
o Gv=20dB, R =50kQ to 1.5V, fin=1kHz, o
Total Harmonic Distortion THD Vout=1Vpp, BPW=400Hz~80kHz - 0.02 - %o
Channel separation Cs f=1kHz - 120 - dB
oTRANSIENT CHARACTERISTICS (Vpp=3V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. [ MAX UNIT
Gv=0dB, R1=50Q to 1.5V,
Slew Rate SR R.=50kQ to 1.5V, C.=15pF - 1 - Vius
/Vewé ¥ " ’ Ver.2012-10-17



NJU7029

m +2.2V ELECTRICAL CHARACTERISTICS
oDC CHARACTERISTICS (Vpp=2.2V, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX UNIT
Operating Current Iop No Signal - 550 890 MA
Input offset Voltage Vio - 2 5 mV
Input Offset Voltage Drift AVio/AT Vin=Vop/2, Ta=-40°C~+85°C - 2 - pVideg
Input Bias Current Is - 1 - pA
Input Offset Current lio - 1 - pA
Large Signal Voltage Gain Ay R =50kQ to 1.5V, Vo=1.1V+0.5V 60 80 - dB
Common Mode Rejection Ratio CMR Viem=0V~1.3V 60 80 - dB
Supply Voltage Rejection Ratio SVR 2.2V<Vppsh.5V 65 80 - dB
Output Votage Von1 R =50kQto 1.1V 21 - - \Y
Vo1 R =50kQto 1.1V - - 0.1 \Y
Output Voltage2 Von2 Isource =200pA 2.0 - - \
Vo2 Isink=200pA - - 0.2 \Y,
Input Common Mode Voltage Range Viem CMR=60dB 0 - 1.3 Vv

oAC CHARACTERISTICS (Vpp=2.2V, Ta=25C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX UNIT
Unity Gain Frequency fr Gv=40dB, R =50kQ to 1.1V, C,=10pF - 3 - MHz
Gv=40dB, R =50kQ to 1.1V,
Vi =1kHz - 13 - nVAHz
Equivalent Input Noise Voltage
v Gv=40dB, R =50kQ to 1.1V, ) 17 3 \Vims
Nimns BPW=100Hz~20kHz : H

I Gv=20dB, Ri=50kQ to 1.1V, fin=1kHz, 0
Total Harmonic Distortion THD Vout=0.5Vpp, BPW=400Hz~80kHz - 0.02 - %o

Channel separation Cs f=1kHz - 115 - dB

oTRANSIENT CHARACTERISTICS (Vpp=2.2V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX UNIT

Gv=0dB, Rt=50Q to 1.1V,
Slew Rate SR R.=50kQ to 1.5V, C.=15pF - 1 - Vius
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NJU7029

TYPICAL CHARACTERISTICS
Supply Current vs. Supply Voltage Supply Current vs. Temperature
Vcom=Vpp/2, No Signal Vcom=Vop/2, No Signal
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NJU7029

= TYPICAL CHARACTERISTICS

Input Offset Voltage
vs. Input Common Mode Voltage
V=22V, Veou=V'12

Common Mode Rejection Ratio
vs. Ambient Temperature
Viem=0V to V*-0.9V, Vou=V'/2

5 120
V'=5V
¢ 2 . /
- 3l % 100 — p
> (04 ——.ea
E , s : e
o g 80 - A e rmam e - .
=] 3]
s 1 | Ta=85°C .% / \
o : —_
it (4 e n
z 0 - \ D 60 — V=V V'=2.2v
1] Lo \ T
(2] q b . . [}
£ [y = =
o \ o 3 c 40
s 2t Ta=25°C I o
Q T J €
£ 3t Ta=-40° N £
a=-40°C : " ' 8 20
4 r -
_5 1 1 1 ' : 1 0 1 1 1 1 1 1
-1 0 1 2 3 -50 -25 0 25 50 75 100 125
Input Common Mode Voltage [V] Ambient Temperature [°C]
Supply Voltage Rejection Ratio Maximum Output Voltage vs. Supply Voltage
vs. Ambient Temperature VN=£0.5V, Vcou=0V, R =50kQ
V*=2.2V to 5.5V, Vicy=V'12, Veou=V'12
120 4
2 o 3f st
E 100 % -
s - g 27 /
£ 80 5 7 f
9 > 1 —
f Q 60 £ 0 =8| Ta=40°c | Ta=25%C Ta=85°C
—_— =} T
= o e \
= E 1 r T
S a0 f 3 ~
> E \
2 X -2 r
o ©
5 20 = ..
(7] 3+ bl
0 1 1 _4 1 1 1
-100 -50 0 50 100 150 0 %05 *1.0 #1.5 *20 *25 #3.0 *3.5
Ambient Temperature [°C] Supply Voltage V*/IVV]
Maximum Output Voltage vs. Ambient Temperature Maximum Output Voltage vs. Ambient Temperature
R =50kQ to Vcom R, =10kQ to V¢ou
5.5 5.5
50 - Iy 5.0 - <
S 45 V=5V S a5 V=5V
g 4.0 % 4.0
o] e e
£ 35 / vi=sv = 35 | V'=3v
o o
3 3.0 L. PR ..>.. 3.0 k- / R
= =
g 25 g— 25
= - [ -
o 20 ‘-\ o 20 ‘-\
:E, 15 | V'=2.2v § 15 V'=2.2V
E o} £ 1o} |
‘E" 0.5 V'=22v,3V,5v | g 0.5 V*=2.2V, 3V, 5V
0.0 - f LY R 0.0 - el PN A
_0.5 1 1 1 _0.5 1 1 1
50 -25 0 25 50 75 100 125 -50 -25 0 25 50 75 100 125
Ambient Temperature [°C] Ambient Temperature [°C]

New Japan Radio Co. Ltd,

Ver.2012-10-17 -7-



NJU7029

= TYPICAL CHARACTERISTICS
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NJU7029

= TYPICAL CHARACTERISTICS

40dB Gain/Phase vs. Frequency

40dB Gain/Phase vs. Frequency
V'=5V, Veou=V'/2, Gy=40dB, Rs=500Q, R =50kQ, Ta=25°C

V*=5V, Vcou=V'/2, Gy=40dB, R;=50Q, R, =50kQ, C,=15pF
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NJU7029

= TYPICAL CHARACTERISTICS

THD+N vs. Output Voltage
V'IV'=£2.5V, Gy=20dB, R, =50kQ, BW:~80kHz, Ta=25°C
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THD+N vs. Output Voltage
V'IV'=£2.5V, Gy=20dB, R, =50kQ, BW:~80kHz, Ta=25°C
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NJU7029

= TYPICAL CHARACTERISTICS

Pulse Response Pulse Response
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NJU7029

m TYPICAL CHARACTERISTICS
Pulse Response Pulse Response
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= TYPICAL CHARACTERISTICS

Voltage Noisevs. Frequency Channel Separation vs. Frequency
V*IV'=£2.5V, Vcou=0V, G,=40dB, R =50kQ, Ta=25°C Vpp/Vss=%£2.5V, R, =50kQ, Gv=40dB, V,=3Vpp
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Channel Separation vs. Frequency Channel Separation vs. Frequency
Vpo/Vss=%1.5V, R =50kQ, Gv=40dB, Vo=1Vpp Vpo/Vss=£1.1V, R =50kQ, Gv=40dB, V=0.5Vpp
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[CAUTION]

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