NJU7009

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

= GENERAL DESCRIPTION mPACKAGE OUTLINE
The NJU7009 is a CMOS operational amplifier that feature
low noise as 13nVAHz typ. @ f=1kHz, low operating voltage.

FET input devices provide very low input bias current and
suitable for applications uses current signal such as
accelerometers, shock sensors and photodiode amplifiers. NJU7009F3
= FEATURES

eInput-Referred Voltage Noise 13nVAHz Typ. @ f=1kHz

3puVrms max. @ f=100Hz~20kHz

elnput Bias Current 1pATyp. @ Ta=25°C

eUnity Gain Band Width f=3MHz Typ.

eSlew Rate 1Vius Typ. @ R.=50kQ

eRail-to-Rail Output

eQOperating Voltage 2.2Vt0 5.5V

oCMOS Technology

eSmall Package SC88A[F3 Type] (SC70-5)
m Application

eShock sensors, Accelerometers
eCharge amplifiers

ePhotodiode amplifiers

el_ow noise signal processing applications
eMicrophone amplifiers

= PIN CONFIGURATION
+INPUT |I E Vob
Vss E
aNPUT B 4] outPuT
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NJU7009

m ABSOLUTE MAXIMUM RATINGS (Ta=25"C)

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vop 7 \%
Common Mode Input Voltage Range Viem -0.3to 7 (Note 1) Vv
Differential Input Voltage Range Vi +7 (Note 1) \Y,
Power Dissipation Po 280 [SC88A] (Note 2) mW
Operating Temperature Range Topr 40to +85 °C
Storage Temperature Range Tstg -55t0 +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) "
m OPERATING VOLTAGE (Ta=25°C)
PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vbb 2.2to 5.5 \%
m ELECTRICAL CHARACTERISTICS
oDC CHARACTERISTICS (Vpp=5V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Operating Current Iob No Signal Apply - 450 600 MA
Input Offset Voltage Vio - 2 5 mV
Input Offset Voltage Drift AVio/ AT Vin=Vpp/2 - 2 - pVideg
Ta=-40°C~+85°C
Input Bias Current Is - 1 - pA
Input Offset Current lo - 1 - pA
Large Signal Voltage Gain Av R.=50kQto 2.5V, 65 80 - dB
Vo=2.5V+2V
Common Mode Rejection Ratio1 CMR1 Vicm=0V~4.1V 65 80 - dB
Common Mode Rejection Ratio2 CMR2 Vicm=0V~0.2V 60 80 - dB
Supply Voltage Rejection Ratio SVR 2.2V £ Vpp £ 5.5V 65 80 - dB
Output Voltage1 Vou1 R.=50kQ to 2.5V 4.9 - - \Y,
Vo1 R.=50kQ to 2.5V - - 0.1 \Y,
Output Voltage2 Von2 R =10kQ to 2.5V 4.5 - - \%
VoL2 RL=10kQ to 2.5V - - 0.2 \Y,
Input Common Mode Voltage Range Vicum CMR = 65dB 0 - 4.1 \Y
¢AC CHARACTERISTICS (Vpp=5V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Unity Gain Frequency fr Gy=40dB, C_=10pF, - 3 - MHz
R.=50kQ to 2.5V
Equivalent Input Noise Voltage Vi f=1kHz, Gy=40dB, - 13 - nV/\Hz
R =50kQ to 2.5V
VNirms R.=50kQ to 2.5V, Gy=40dB, - 1.7 3 pVrms
BPW=100Hz ~ 20kHz
Total Harmonic Distortion THD Gy=20dB, R =50kQ to 2.5V, - 0.01 - %
fin=1kHz, Vout=3Vpp,
BPW=400Hz ~ 80kHz
oTRANSIENT CHARACTERISTICS (Vpp=5V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Slew Rate SR Gvy=0dB, C_.=15pF, - 1 - V/ius
Rr=50Q to 2.5V,
R =50kQ to 2.5V
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= ELECTRICAL CHARACTERISTICS
eDC CHARACTERISTICS (Vpp=3V, Ta=25°C)

NJU7009

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Operating Current Iob No Signal Apply - 330 500 MA
Input Offset Voltage Vio - 2 5 mV
Input Offset Voltage Drift AVio/ AT Vin=Vpp/2 - 2 - pVideg
Ta=-40°C~+85°C
Input Bias Current Is - 1 - pA
Input Offset Current lo - 1 - pA
Large Signal Voltage Gain Ay R.=50kQto 1.5V, 65 80 - dB
Vo=1.5V+1V
Common Mode Rejection Ratio1 CMR1 Vicm=0V~2.1V 65 80 - dB
Common Mode Rejection Ratio2 CMR2 Viem=0V~0.2V 60 80 - dB
Supply Voltage Rejection Ratio SVR 2.2V £ Vpp £ 5.5V 65 80 - dB
Output Voltage1 Von1 R =50kQ to 1.5V 2.9 - - \Y,
Vo1 R =50kQ to 1.5V - - 0.1 \Y,
Input Common Mode Voltage Range Vicwm CMR = 65dB 0 - 21 \%
oAC CHARACTERISTICS (Vpp=3V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Unity Gain Frequency fr Gy=40dB, C_.=10pF, - 3 - MHz
R =50kQ to 1.5V
Equivalent Input Noise Voltage Vi f=1kHz, G,=40dB, - 13 - nV/\Hz
R.=50kQ to 1.5V
VNirms R =50kQ to 1.5V, Gy=40dB, - 1.7 3.0 pVrms
BPW=100Hz ~ 20kHz
Total Harmonic Distortion THD Gv=20dB, R.=50kQ to 1.5V, - 0.02 - %
fin=1kHz, Vout=1Vpp,
BPW=400Hz ~ 80kHz
oTRANSIENT CHARACTERISTICS (Vpp=3V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Slew Rate SR Gv=0dB, C_=15pF, - 1 - V/ius
Rr=50Q to 1.5V,
R =50kQ to 1.5V
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m ELECTRICAL CHARACTERISTICS
oDC CHARACTERISTICS (Vpp=2.2V, Ta=25°C)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Operating Current Iob No Signal Apply - 300 470 MA
Input Offset Voltage Vio - 2 5 mV
Input Offset Voltage Drift AVio/ AT Vin=Vpp/2 - 2 - pVideg
Ta=-40°C~+85°C
Input Bias Current Is - 1 - pA
Input Offset Current lio - 1 - pA
Large Signal Voltage Gain Ay R.=50kQto 1.1V, 60 80 - dB
Vo=1.1V10.5V
Common Mode Rejection Ratio1 CMR1 Vicm=0V~1.3V 60 80 - dB
Common Mode Rejection Ratio2 CMR2 Viem=0V~0.2V 60 80 - dB
Supply Voltage Rejection Ratio SVR 2.2V £ Vpp £ 5.5V 65 80 - dB
Output Voltage1 Von1 R =50kQ to 1.1V 2.1 - - Y,
Vo1 R =50kQ to 1.1V - - 0.1 \Y,
Input Common Mode Voltage Range Vicwm CMR = 60dB 0 - 1.3 \%
oAC CHARACTERISTICS (Vpp=2.2V, Ta=25°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Unity Gain Frequency fr Gy=40dB, C_.=10pF, - 3 - MHz
R =50kQ to 1.1V
Equivalent Input Noise Voltage Vi f=1kHz, G,=40dB, - 13 - nV/\Hz
R.=50kQ to 1.1V
VNirms R =50kQ to 1.1V, Gy=40dB, - 1.7 3.0 pVrms
BPW=100Hz ~ 20kHz
Total Harmonic Distortion THD Gv=20dB, R.=50kQ to 1.1V, - 0.02 - %
fin=1kHz, Vout=0.5Vpp,
BPW=400Hz ~ 80kHz
oTRANSIENT CHARACTERISTICS (Vpp=2.2V, Ta=25"C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Slew Rate SR Gv=0dB, C_=15pF, - 1 - V/ius
Rr=50Q to 1.1V,
R =50kQ to 1.1V
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= TYPICAL CHARACTERISTICS
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= TYPICAL CHARACTERISTICS
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= TYPICAL CHARACTERISTICS

Maximum Output Voltage [V] Maximum Output Voltage [V]

Maximum Output Voltage [V]
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= TYPICAL CHARACTERISTICS
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= TYPICAL CHARACTERISTICS
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V*=2.2V, Veon=V'/2, G,=40dB, R;=500Q, R, =50kQ, C,=15pF V*'=2.2V, Veou=V'/2, G,=40dB, Rs=50Q, R, =50kQ, Ta=25°C
50 50
)
= 40 5, 40 —
= c ™
= 30 i s 30 N
£ 8 \\
o 20 H S 20 N\
g g /N
s 10 H 45 E 10 45
o
> 0 H 0 v 0 0
'7'II| Y g ;; /) ;\\ ;
-10 |- Ta=85°C -45 % -10 € =220pF N 2 -45 a
—_ » 1 ©
i =25°C 0o o ol /1 \ ~ —_
it E A 0 g C.=100pF i g?\ \ % &
0, = ﬁ:" =
- m--‘w c \ H 135 co=15pF < \§ \\\ -135
1 1 -180 1 HH: ‘ -180
100 1k 10k 100k 1M 10M 100M 100 1k 10k 100k 1M 10M 100M
Frequency [Hz] Frequency [Hz]
Slew Rate vs. Ambient Temperature Slew Rate vs. Ambient Temperature
V'IV'=%2.5V, G,=0dB, R;=50Q, R, =50kQ, C =15pF, V'IV'=%1.5V, G,=0dB, R;=50Q, R, =50kQ, C, =15pF,
Vin=2Vpp, fiy=1kHz, Voou=0V Vin=1Vpp, fiy=1kHz, Voou=0V
4.0 4.0
3.5 Rise 3.5
v Ri
3.0 b— // 3.0 =
- \ iy .. /
5 25 — 225
= \ 2
S 20 S = 2.0
§ ’ Fall e - Fall It
z 15 2 15 //
7 —_— ) .-
1.0 \‘.__ — 1.0 ———— N
0.5 0.5
0.0 1 1 0.0 1 1 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]
Slew Rate vs. Ambient Temperature
V'IV'=£1.1V, Gy=0dB, R;=500, R, =50kQ, C,=15pF,
Vin=1Vpp fiy=1kHz, Veon=0V
4.0
3.5 -
3.0 L Rise
‘\f‘ 2.5 == \ /
s~ Fall T~
2 15 a =
2 ¥
”n b '\
1.0 ——
0.5 -
0.0 L L

50 -25 0 25 50 75 100 125
Ambient Temperature [°C]

New Japan Radio Co., Ltd.

Ver.2009-03-04


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NJU7009

= TYPICAL CHARACTERISTICS

Pulse Response (Load Resistance) Pulse Response (Load Capacitance)
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= TYPICAL CHARACTERISTICS

Pulse Response (Load Resistance)

V=22V, Veon=V"12, ViN\=1Vpp,fiy=100kHz, C,=15pF, Ta=25°C

Output Voltage [Vrms]
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Pulse Response (Load Capacitance)

V*=2.2V, Veou=V"/2, Vix=1Vpp, fi=100kHz, R, =50kQ, Ta=25°C

Output Voltage [Vrms]
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BW:~80kHz, Ta=25°C
10 T T TT
| | Nl
,,,,,, 1 _ 1
\ L
| | Nl
1 ,,,,,\,},,;,,,;},
| | Nl
| Nl
g \ "
= T - — — — T
| | Nl
T 01 |—— TN
a I i |
T I I )
N f=20kHz =~ T/
| | Nl
0.01 T f=1kHz
,,,,,,, |
7777777 R L2 B
0.001 | A
0.001 0.01 0.1 1 10
Output Voltage [Vrms]
THD+N vs. Output Voltage (Frequency)
V*IV'=11.1V, Rg=600Q, R, =50k, Gv=20dB,
BW:~80kHz, Ta=25°C
10 T T TT T T 1 TT
7777777 [N — — [N O [y E—
,,,,,, S I (S B I A
\ | | Nl | [ Nl
| | Nl | [ Nl
| | Nl | [ Nl
1 T T l N
77777\’777777\’7777\77777717!77\?
—_ | Nl | [ Nl
O\O \ Nl | [ Nl
[ | Nl | [ Nl
Z 01 |—— B, Y SR §
o ******* \’*ﬂ****\* —— — — = —It
|:E f=20kHz : " : : : H
| I l o
| | Nl I Il
R | G o I
7777777 S - S
| Nl | [ Nl
0.001 q | | f L
0.001 0.01 0.1 1 10

1.5

[A] e6ejj0A INdiINO

-11 -


https://www.datasheetcrawler.com/
https://www.stockedmro.com/

NJU7009

= TYPICAL CHARACTERISTICS

Equivalent Input Noise Voltage vs. Frequency
V'IV'=£2.5V, Veou=0V, Gy=40dB, R, =50kQ, Ta=25°C
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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.

New Japan Radio Co., Ltd.
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