Automotive NJU7047

High-Speed, Rail-to-Rail I/O,

Dual CMOS Operational Amplifier

BGENERAL DESCRIPTION BPACKAGE OUTLINE

The NJU7047 is a high-speed, rail-to-rail input/output, dual
CMOS operational amplifier.

Its 9V/us slew rate, 5MHz gain bandwidth product and rail-to-rail
output into a 600Q2 load, make it useful for a variety of wide dynamic

range applications. NJU7047RB1-T1
(MSOP-8(TVSP-8))
BFEATURES
* High Speed: Gain Bandwidth Product: 5MHz (at Ta=25 °C)

Slew Rate: 9V/us. (at Vpp=5V)

* Rail-to-Rail Input/Output: Input Voltage Range: GND to Vpp
Output Voltage Range: GND + 0.14V to Vpp- 0.14V
(at R = 6000, Ta=-40°C to +125°C)

* Operating Temperature: -40°Cto +125°C
* RF noise Immunity
* Package outline: MSOPS8 (TVSP8) *
*meet JEDEC MO-187-DA/ thin type
* CMOS process
* AEC-Q100 This product meets the reliability level required by AEC-Q100.
BAPLICATIONS

« Current sensor
* Photodiode amplification
* ADC input buffers

BFEATURES
O PIN FUNCTION
[1] Voo | 8] 1: AOUTPUT
2: A-INPUT
E% (7] 3: A+INPUT
4:Vss
E &E 5: B +INPUT
6: B -INPUT
Iz Vss El 7:B OUTPUT
(Top View) 8: Voo
NJU7047RB1-T1
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Automotive NJU7047

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

PARAMETER SYMBOL RATINGS UNIT
Supply Voltage Vob +7 \%
Input Common Mode Voltage Viem Vss-0.3 to Vpp+0.3 \%
Differential Input Voltage Vi +7 (Notel) \Y,
Power Dissipation Pp 510 (Note2) mw
Operating Temperature Range Topr -40t0 +125 °C
Storage Temperature Range Tstg -55 to +150 °'C

(Notel) For supply voltage less than +7V, the absolute maximum rating is equal to the supply voltage.
(Note2) EIAJJEDEC STANDARD Test board (76.2 x 114.3 x 1.6mm, 2layers, FR-4) mounting.
(Note3) Do not exceed “Power dissipation: Pp” in which power dissipation in IC is shown by the absolute maximum rating.

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

Power Dissipation Pd (mVV)

BRECOMMENDED OPERATING CONDITION (Ta=25°C)

Power Dissipation Derating Curve
(Topr=-40°Cto+125°C . Tjmax=150"C)
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Automotive NJU7047

BELECTRICAL CHARACTERISTICS(Vpp=5V, Vss=0V, Ta=25"C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
DC CHARACTERISTICS
No Signal - 2.7 43
Supply Current Iop - mA
No Signal, Ta= -40°C to +125 °C - - 45
Viem=0V, 2.5V, 5V - 09
Input Offset Voltage Vio mV
View=0V, 2.5V, 5V, Ta= -40°C to +125 °C - -
Input Offset Voltage Drift AVio/AT - 2 - pv/°C
Input Bias Current Is - 1 - pA
Input Offset Current lio - 1 - pA
Vout=1.5V to 3.5V, Ri=10kQ to 2.5V 90 110 -
Open Loop Gain Av Vout=1.5V to 35V, Ri=10kQ to 2.5V, 80 ] ] dB
Ta=-40°C to +125°C
o . Viem=0V to 5V 60 80 -
Common Mode Rejection Ratio CMR dB
View=0V to 5V, Ta= -40°C to +125°C 60 - -
Vpp=2.7V t0 5.5V, Vicy=0V 65 90 -
Supply Voltage Rejection Ratio SVR Vpp=2.7V 10 5.5V, Viem=0V, dB
Ta= -40°C to +125 °C 65 ) )
CMR>60dB 0 -
Common Mode Input Voltage Range Viem \%
CMR>60dB, Ta= -40°C to +125 °C 0 -
R.=10kQ to 2.5V 495 | 499 - v
v R.=10kQ to 2.5V, Ta=-40°C to +125 °C 495 - -
* | R=600Q10 25V 488 | 493 | - v
) R=600Q to 2.5V, Ta=-40°C to +125 °C 4.86 - -
Maximum Output Voltage
R.=10kQ to 2.5V - 0.01 | 0.05 v
v R.=10kQ to 2.5V, Ta=-40°C to +125 °C - - 0.05
* | R=600Q1t025V - |oo7 [or2 |
R.=600Q to 2.5V, Ta= -40°C to +125 °C - - 0.14
AC CHARACTERISTICS
Slew Rate SR Gyv=0dB, R =10kQ, C,=20pF, Vin=2Vep 5 - Vius
Gain Bandwidth Product GBW Gyv=40dB, Re=100kQ, R .=10kQ, C,=20pF - - MHz
Phase Margin Pm Gv=40dB, Rr=100kQ, R.=10kQ, C_=20pF - 70 - deg
Gain Margin Gwm Gv=40dB, Rr=100kQ, R.=10kQ, C_,=20pF - 16 - dB
Equivalent Input Noise Voltage Vi f=1kHz - 20 - nVAHz
Total Harmonic Distortion + Noise THD+N Gy=0dB, R =10kQ, f=1kHz, Vo=1Vpp - 0.01 - %
Channel Separation CS f=1kHz - 130 - daB
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Automotive NJU7047

BELECTRICAL CHARACTERISTICS (Vpp=2.7V, Vss=0V, Ta=25°C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. | UNIT
DC CHARACTERISTICS
No Signal - 25 40
Supply Current Iop - mA
No Signal, Ta= -40°C to +125°C - - 42
Viem=0V, 1.35V, 2.7V - 09
Input Offset Voltage Vio mV
Viem=0V, 1.35V, 2.7V, Ta= -40°C to +125°C - -
Input Offset Voltage Dirift AVio/AT - 2 - uv/ieC
Input Bias Current I - 1 - pPA
Input Offset Current lio - 1 - pA
Vout=0.35V to 2.35V, R.=10kQ to 1.35V 90 110 -
Open Loop Gain Av Vout=0.35V to 2.35V, R =10kQ to 1.35V, 80 ] ] dB
Ta=-40°C to +125°C
L ) Viem=0V to 2.7V 55 75 -
Common Mode Rejection Ratio CMR daB
Viem=0V to 2.7V, Ta= -40°C to +125 °C 55 - -
Vpp=2.7V t0 5.5V, Vicy=0V 65 20 -
Supply Voltage Rejection Ratio SVR Vpp=2.7V 10 5.5V, Viem=0V, 65 dB
Ta= -40°C to +125 °C ) )
CMR>55dB 0 - 2.7
Common Mode Input Voltage Range Viem \%
CMR>55dB, Ta= -40°C to +125°C 0 - 2.7
R.=10kQ to 1.35V 265 | 2.69 - v
v R.=10kQ to 1.35V, Ta=-40°C to +125 °C 2.65 - -
* | R=600Qt0 1.35V 260 | 264 | - y
. R.=600Q to 1.35V, Ta= -40°C to +125°C 258 - -
Maximum Output Voltage
R.=10kQ to 1.35V - 0.01 | 0.05 v
v R.=10kQ to 1.35V, Ta=-40°C to +125 °C - - 0.05
| R=600Q1t0 135V - |oos Jow |
R.=600Q to 1.35V, Ta= -40°C to +125°C - - 0.12
AC CHARACTERISTICS
Slew Rate SR Gy=0dB, R.=10kQ, C,=20pF, ViN=2Vpp 35 - Vius
Gain Bandwidth Product GBW Gv=40dB, Re=100kQ), R =10kQ, C,=20pF - - MHz
Phase Margin oM Gy=40dB, Re=100kQ), R =10kQ, C,=20pF - 65 - deg
Gain Margin Gm Gy=40dB, Re=100kQ, R =10kQ, C,=20pF - 18 - dB
Equivalent Input Noise Voltage Vi f=1kHz - 20 - nVAHz
Total Harmonic Distortion + Noise THD+N Gy=0dB, R.=10kQ, f=1kHz, Vo=1Vpp - 0.02 - %
Channel Separation Cs f=1kHz - 130 - dB
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Automotive NJU7047

m TYPICAL CHARACTERISTICS

Gain/Phase vs. Frequency (Temperature)
G\=40dB, Vpp=5V, Re=100kQ, Rg=1kQ, R, =10kQ, C,=20pF
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Gain/Phase vs. Frequency (Load Capacitance)
G,=40dB, Vpp=5V, Re=100kQ, Re=1kQ, R, =10kQ, Ta=25°C
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Unity Gain Frequency Response (Load Capacitance)
Gy=0dB, Vpp=5V, Ta=25°C
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Gain/Phase vs. Frequency (Temperature)
G,=40dB, Vpp=2.7V, R;=100kQ, Re=1kQ, R =10kQ, C,=20pF
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Gain/Phase vs. Frequency (Load Capacitance)
G,=40dB, V(p=2.7V, R;=100kQ, Rs=1kQ, R =10kQ, Ta=25°C
60 ‘ ‘ 180
Gain
40 120
N
20 N 60
C,=20pF =
[}
0 at 0 @
\\ \ g
|- Phase \ C,=100pF ] \ I o
N
-20 \ -60
at \
\
40 o/ N 120
7XNIK
€,=300pF "1\ \

60 R 180
1000 10k 100k M 10M 100M
Frequency [Hz]

Unity Gain Frequency Response (Load Capacitance)
G\=0dB, Vppp=2.7V, Ta=25°C
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Automotive NJU7047

0.4V/div

0.4V/div

Gain Bandwidth Product [MHz]

Transient Response (Temperature)
Vpp=5V, Viy=2Vpp, R =10kQ, C_=20pF
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Gain Bandwidth Product vs. Temperature
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Vpp=5V, V,ey=2.5V, Ta=-40°C to +125°C

Automotive NJU7047

Input Offset Voltage Drift Distribution
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2.7V, Viey=Vpo/2

Voltage (Temperature)
VDD

Input Offset Voltage vs. Common Mode Input

=5V, V,cu=Vpo/2

Voltage (Temperature)
VDD

Input Offset Voltage vs. Common Mode Input
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Automotive NJU7047

Maximum Output Voltage vs. Output Current Maximum Output Voltage vs. Output Current
Vpo=5V, Vid=1.0V Vpo=2.7V, Vid=1.0V
5 2.7

> 4 \: = 5, AN

2 N 5 N

3 \ N 1 = 1.8

S 3 S AR

= / /\ \\ -~ 15 \

£\ 3

a Ta=+25° C Ta=+125° Cf Ta=-40° C} a Ta=+25° C

3 5 \ \/ 3 12 Ta=+125° d\ /

1S / c y4

5 / /\ S 09 4

IS / IS Ta=-40° C

X1 A % 06 7

777 \/
= //‘4/ = 03 =
0 0 \
0 30 60 90 120 150 0 10 20 30 40 50 60
Output Current [mA] Output Current [mA]

[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 permission of any right including
the industrial rights.
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