NJU7044

High Output Current, Rail-to-Rail Input/Output
Quad CMOS Operational Amplifier

sGENERAL DESCRIPTION

The NJU7044 is a Railto-Rail Input/Output quad
CMOS operational amplifier.

Based on C-MOS technology, there are excellent
features such as high output current, low current
consumption, low operating voltage, and very high input
impedance.

FEATURES

eQOperating Voltage 22V1t05.5V
eRail-to-Rail Input/Output

eGround Sensing

eHigh Output Current: 40maA (short-circuit current)
elnput Offset Voltage Vio=10mV max.
elnput Common Mode Voltage Range  Vssto Vpp
eSupply Current Ipp=1.4mA typ. (at Vpp=3V)
eHigh Input Impedance 1TQ Typ.
eLow Input Bias Current: ls=1pAtyp.
ePackage DIP14, DMP14, SSOP14
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NJU7044

m ABSOLUTE MAXIMUM RATINGS

PARAMETER SYMBOL RATING UNIT
Supply Voltage Vob 7 \%
Common Mode Input Voltage Range |  Vicm 0~7(Note1) \Y
Differential Input Voltage Range Vi +7 \%
DIP14: 700
Power Dissipation Po DMP14: 300, 500(Note2), 660(Note3) mwW
SSOP14: 300, 450(Note2), 570(Note3)
Output Sink/Source Currept loport +75 mA
for each one output terminal
Sum total of Output Slnk/Spurm lototal 180(Noted) mA
Current of all output terminal
Operating Temperature Range Torr -40~+85 °C
Storage Temperature Range Tsta -55~+125 °C

(Note1) For supply voltage less than 7V, the absolute maximum input voltage is equal to the supply voltage.
(Note2) On the PCB " EIA/JEDEC (76.2x11.43x1.6mm, two layers, FR4)"

(Note3) On the PCB " EIA/JEDEC (76.2x11.43x1.6mm, four layers, FR-4) "
(Noted) It individually takes the absolute value of the sink current and the source current of each output terminal, and it is assumed the sum

total.

Calculation type: lototal=|loport1|+|loport2|+|loport3|+|loport4|
(Note5) Do not exceed "Power dissipation: Pp" in which power dissipation in IC is shown by the absolute maximum rating.
Refer to following Figure 1 and Figure 2 for a permissible loss when ambient temperature (Ta) is Ta=25°C.

Figure 1 : Power Dissipation - Ambient Temperature

Figure 2 : Power Dissipation - Ambient Temperature
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= RECOMMENDED OPERATING CONDITIONS (Ta=25°C)
PARAMETER SYMBOL RATING UNIT
Supply Voltage Vop 221055 \%
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NJU7044

m ELECTRICAL CHARACTERISTICS
oDC CHARACTERISTICS (Vpp=5V, Ta=25°C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. UNIT
Supply Current loo  |No Signal - 1.8 28 mA
Input Offset Voltage Vio - - 10 mV
Input Bias Current Is - 1 - pA
Input Offset Current lio - 1 - pA
Voltage Gain Av  [R=10kQto 2.5V, Vo=2.5V+2.4V 70 90 - dB
Common Mode Rejection Ratio CMR |(Noteb) 44 60 - dB
Supply Voltage Rejection Ratio SVR |K.0V<Vpp<5.5V,Veu=2.5V 55 85 - dB
, Vo1l [Ri=10kQto 2.5V 4.95 - - \Y
Maximum Output Voltage1
Vol  |R=10kQto 2.5V - - 0.05 \Y
) Vo2 [R:=600Q to 2.5V 4.88 - - \Y
Maximum Output Voltage2
Vo2 |R=600Qto 2.5V - - 0.12 \Y
Output Source Current lsource  [Mo=3.5V (Note7) 50 - - mA
Output Sink Current lsnk  [Vo=1.5V (Note7) 50 - - mA
Common Mode Input Voltage Range |  Viem |[CMR=44dB 0 - 5 \%

(Note6) CMR is represented by either "V¢cu=0V to 2.5V" or "Vcu=2.5V to 5V" has lower value.
(Note7) Please note the output current value to exceed neither loport nor lototal the absolute maximum rating.

eAC CHARACTERISTICS (Vpp=5V,Ta=25°C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. UNIT
Gain Bandwidth Product GB |R=10kQto 2.5V - 0.8 - MHz
Total Harmonic Distortion THD [f=1kHz, Vo=0.7Vrms, Ay=+1, R.=10kQ to 2.5V - 0.001 - %
Equivalent Input Noise Voltage Vn o [FF1kHz - 40 - nVAHz
Channel Separation CS [=1kHz, Vo=3Vpp, Ri=10kQ to 2.5V - 120 - dB

oTRANSIENT CHARACTERISTICS (Vpp=5V,Ta=25°C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX. UNIT
Slew Rate SR |R=10kQto 2.5V - 0.8 - Vlius
New Japan Radio Co., Ltd.
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NJU7044

m ELECTRICAL CHARACTERISTICS

oDC CHARACTERISTICS (Vpp=3V, Ta=25°C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN TYP. | MAX UNIT
Supply Current loo  |No Signal - 14 24 mA
Input Offset Voltage Vio - - 10 mV
Input Bias Current Is - 1 - pA
Input Offset Current lio - 1 - pA
Voltage Gain Ay R=10kQto 1.5V, Vo=1.5V+1.4V 70 90 - dB
Common Mode Rejection Ratio CMR |(Note8) 42 60 - dB
Supply Voltage Rejection Ratio SVR 2.7V <Vpp 4.0V, Vou=1.5V 50 80 - dB
) Vonl |[Ri=10kQto 1.5V 295 - - \Y
Maximum Output Voltage1
Vo1 [R=10kQto 1.5V - - 0.05 \Y
) Vo2 [R:=600Qto 1.5V 29 - - Y
Maximum Output Voltage2
Vo2 |R=600Qto 1.5V - - 0.1 \Y
Output Source Current lsource [Vo=1.5V 30 40 - mA
Output Sink Current lsnk  Vo=1.5V 30 40 - mA
Common Mode Input Voltage Range |  Vicw |[CMR 2=42dB 0 - 3 \Y
(Note8) CMR is represented by either "Vecu=0V to 1.5V" or "Vcu=1.5V to 3V" has lower value.
eAC CHARACTERISTICS (Vpp=3V, Ta=25°C, unless otherwise noted.)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX UNIT
Gain Bandwidth Product GB |R=10kQto 1.5V - 0.8 - MHz
Total Harmonic Distortion THD [=1kHz, Vo=0.35Vims, Ay=+1, R =10kQ to 1.5V - 0.002 - %
Equivalent Input Noise Voltage Vn [=1kHz - 40 - nVAHz
Channel Separation CS [=1kHz, Vo=1.8Vpp, Ri=10kQ to 1.5V - 115 - dB
oTRANSIENT CHARACTERISTICS (Vpp=3V, Ta=25°C, unless otherwise noted.)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX UNIT
Slew Rate SR |R=10kQto 1.5V - 0.7 - Vius
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NJU7044

oDC CHARACTERISTICS (Vpp=2.2V, Ta=25°C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX UNIT
Supply Current loo  [No Signal - 12 2 mA
Input Offset Voltage Vio - - 10 mV
Input Bias Current Is - 1 - pA
Input Offset Current lio - 1 - pA
Voltage Gain Ay [R=10kQto 1.1V, Vo=1.1V+1.0V 70 90 - dB
Common Mode Rejection Ratio CMR |(Note9) 30 60 - dB
Supply Voltage Rejection Ratio SVR 22V<sVpp=27V, V=11V 45 70 - dB
) Vonl [Ri=10kQto 1.1V 215 - - \Y
Maximum Output Voltage1
Vo1 [R=10kQto 1.1V - - 0.05 \Y
) Vo2 |[Ri=600Qto 1.1V 21 - - Vv
Maximum Output Voltage2
Vo2 [R=600Qto0 1.1V - - 0.1 \Y
Output Source Current lsource Vo=1.1V 10 15 - mA
Output Sink Current lsnk Mo=1.1V 10 15 - mA
Common Mode Input Voltage Range | Viem |CMR=30dB 0 - 22 \%

(Note 9) CMR is represented by either "Vem=0V to 1.1V" or "Veu=1.1V to 2.2V" has lower value.

eAC CHARACTERISTICS (Vpp=2.2V, Ta=25°C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX UNIT
Gain Bandwidth Product GB |R=10kQto 1.1V - 0.8 - MHz
Total Harmonic Distortion THD  =1kHz, Vo=0.18Vrms, Ay=+1, R =10kQ to 1.1V - 0.004 - %
Equivalent Input Noise Voltage Vn  [=1kHz - 40 - nVAHz
Channel Separation CS [=1kHz, Vo=1.2Vpp, Ri=10kQ to 1.1V - 110 - dB

oTRANSIENT CHARACTERISTICS (Vpp=2.2V, Ta=25C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN. TYP. | MAX UNIT
Slew Rate SR |R=10kQto 1.1V - 0.6 - Vius
New Japan Radio Co., Ltd.
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NJU7044

eTypical Characteristics

Input Offset Voltage [mV] Supply Current [mA]
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NJU7044

eTypical Characteristics

Maximum Output Voltage [V]
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NJU7044

eTypical Characteristics
Voltage Gain/Phase vs. Frequency

(Ambient Temperature)
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Voltage Gain [dB]
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Voltage Gain/Phase vs. Frequency

(Load Capacitance)
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NJU7044

eTypical Characteristics

Frequency Response (Load Capacitance) Phase Margin vs. Load Capacitance

Vpp/Vss=£1.5V, Gy=0dB, R =10kQ, Gy=40dB, R;=100kQ, Rc=1kQ, R, =10kQ,
Vin=-30dBm,Ta=+25°C Rs=50Q, Vin=-30dBm, Ta=+25°C
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eTypical Characteristics

THD+N vs. Output Voltage

Vpo/Vss=1.1V, Gy=0dB, R_=10KQ, Ta=25°C

THD+N vs. Output Voltage

Voo/Vss=t1.5V, Gy=0dB, R,=10KQ, Ta=25°C
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