AEC-Q100 || 1sO/TS16949 Automotive NJM8202

Single Supply, Rail-to-Rail Output Dual Operational Amplifier

m GENERAL DESCRIPTION m PACKAGE OUTLINE
The NJM8202MZ is a low noise Rail-to-Rail output dual
operational amplifier. It is tolerant to RF noise.

Rail-to-Rail output function provides wide dynamic range, is \Q/(lm
from ground to power supply level. And input range is from -
ground level. NJMs202Mz
It is suitable for audio section of portable sets, PCs and any
General-purpose applications.
= FEATURES
oRF Immunity Enhance the RF immunity from mobile phones
eRail-to-Rail Output 0.25V~4.75V min. @V+=5V
eQOperating Temperature 40°C <Ta<+125°C Output Offset’V_oItage vs. Frequency of Input Pin
eOperation Voltage +2.5V~+14V(+1.25~17V) 200 vz ostdR T
eSlew Rate 3.5V/ps(typ.) | L Lo
*GBW 10MHz(typ.) g —
e\/oltage noise 10nAHz(typ.) @1kHz E 100 l — e
elnput Offset Voltage 1.0mV typ & o\ l 1| [NJms202 |
12.0mV max (40°C<Ta<+125°C) 3 \ 1 A
eSupply Current 5.5mA max (40°C < Ta < +125°C) z 0 l — — T
ePackage DMP8 g — [ M~
o/ specifications 5 \\ Lo / Lo Lo
§- -100 \‘ i i / ‘Con‘ven‘tlonal‘ i
u APPLICATIONS R 150 SN
eNote PC, PDA -200 : : ]
eMobile phone | 100m Freauare 106
eAudio signal processing g’g‘ Ro/Re requencylitz
oCurrent detect A
eBuffer, Active filter Test Circuit
= TYPICAL APPLICATION = PIN CONFIGURATION
R2 . .
Pin Function
W _ (Top View) 1. AOUTPUT
R1 [1] v'{8]  2.A-INPUT
Vin1o—AW, :|> Vout B 7] 3. A+INPUT
Vin2o—AMW 4.7
R3 E E 5.B +INPUT
R4<= RF noise immunity 6. B —INPUT
41V HE
VBIAS_I_ R1=R3, R2=R4 |: 7.BOUTPUT
; Vout=R2/R1x(Vin2-Vin1)+Vg s 8.V
Differential Ampilifier
New Japan Radio Co., Ltd.
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Automotive NJM8202

m ABUSOLUTE MAXIMUM RATINGS (Ta=25°C)

PARAMETER SYMBOL RATING UNIT
Supply Voltage A 15 Y
Common Mode Input Voltage Range Viem 0~15 (Note1) \Y
Differential Input Voltage Range Vip +15 (Note1) \%
Power Dissipation (Note3) Po 380/ 530(Note2) mwW
Operating Temperature Range Topr -40~+125 °C
Storage Temperature Range Tstg -50~+150 °C
(Note1) For supply voltage less than 15V, the absolute maximum input voltage is equal to supply voltage.
(Note2) On the PCB "EIAJJEDEC (114.3x76.2x1.6mm, 2 layers, FR4)"
(Note3) See “Figure1"Power Dissipation Derating Curve" when ambient temperature is over 25°C.
Figure.1
Power Dissipation Derating Curve (DMP8)
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= RECOMMENDED OPERATING VOLTAGE (Ta=-40~+125°C)
PARAMETER SYMBOL TEST CONDITION MIN. TYP. MAX. | UNIT
Supply Voltage A 25 - 14 \Y
New Japan Radio Co., Ltd.
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Automotive NJM8202

m ELECTRICAL CARACTERISTICS
e ELECTRICAL CARACTERISTICS (V'=5V, Ta=25"C )

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. UNIT
Supply Current Icc R =, ViN=2.5V , No Signal - 4 5 mA
Input Offset Voltage Vio - 1 6 mV
Input Bias Current Is - 100 350 nA
Input Offset Current lo - 5 100 nA
Voltage Gain Av R 210kQ to 2.5V, Vo=0.5V~4.5V 65 85 - dB
Common Mode Rejection Ratio CMR ov=sVens4V 60 75 - dB
Supply Voltage Rejection Ratio SVR V=25V 1o 14V 60 80 - dB
Maximum Output Voltage1 Vo RS20 2.5V 475 49 j v
Vo1 R 25kQ to 2.5V - 0.1 0.25 \Y
) Vorz R >5kQ to GND 4.75 49 - \Y
Maximum Output Voltage2
Voi2 R 25kQ to GND - - 0.25 \%
Common Mode Input Voltage Range Viem CMR>60dB 0 - 4 \Y,
Gain Bandwidth Product GB f=1MHz - 10 - MHz
Phase Margin Oy R =10kQ, C,=10pF - 50 - deg
Equivalent Input Noise Voltage Vi f=1kHz , Vew=2.5V - 10 - nVAHz
Total Harmonic Distortion THD iz, A2 10025, - | o001 | - %
Channel Separation CS f=1kHz, R.:=10kQ to 2.5V, Vo=1.5Vrms - 120 - dB
Slew Rate SR R=1 (or\li?)t?g)é% 1c';LV="1qof>\F/Ft)§ 25V S R Viks

e ELECTRICAL CARACTERISTICS (V'=5V,Ta=-40°C < Ta < +125°C, unless otherwise noted.)

PARAMETER SYMBOL TEST CONDITION MIN. | TYP. | MAX. UNIT

Supply Current Icc RL=<, V\=2.5V, No Signal - - 55 mA

Input Offset Voltage Vio - - 12 mV

Input Bias Current lg - - 430 nA

Input Offset Current lio - - 110 nA
Voltage Gain Av R 210kQ to 2.5V, Vo=0.5V~4.5V 65 - - dB
Common Mode Rejection Ratio CMR 0VVem4V 60 - - dB
Supply Voltage Rejection Ratio SVR V=25V 1o 14V 60 - - dB
Maximum Output Voltage 1 Vorr RSk 1025V 4T i i N
Vot R 25kQ to 2.5V - - 03 \Y
. Vorz R >5kQ to GND 4.7 - - \

Maximum Output Voltage2
Voo R 25kQ to GND - - 0.3 \Y
Common Mode Input Voltage Range Viem CMR>60dB 0 - 35 \%
New Japan Radio Co., Ltd.
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Automotive NJM8202

m TYPICAL CHARACTERISTICS
Supply Current vs. Supply Voltage
(Temperature)
Gy=0dB
7
6 Ta=125°C "~ |
<s Ta=25°C l,:
c -
(d 4 P ;/ |
f= » e
S }:"' Ta=-40°C
Q3 —4F
- b
Qo ML
@2
1
H
) a

0 1 2 3 4 5 6 7
Supply VoltageV*'/V' [V]

Input Offset Voltage vs. Temperature (Supply Voltage)

Veu=0V
3

V' IV'=£2.5V
[ ] ‘

V' IV'=£1.25V —/

V' IV'=£7.0V

Input Offset Voltage [mV]
o
~
u
"

-2

-3

50 25 0 25 50 75 100 125 150

Ambient Temperature [°C]

Input Offset Voltage
vs. Common Mode Input Voltage
(Temperature)
V'IV'=£1.25V
3
2.5
T 2
g’ Ta=-40°C /
s 1.5 \ll 1
S
1
§ /
t ~
ol 0.5 7
3 0 Ta=25°C Ta=125°C
£
-0.5
-1
-1.5 -1 -0.5 0 0.5

Common Mode Input Voltage [V]

Input Offset Voltage [mV]

Input Offset Voltage[mV]

New Japan Radio Co., Ltd.

Supply Current vs. Temperature
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Automotive NJM8202

m TYPICAL CHARACTERISTICS
Input Offset Voltage vs.
Common Mode Input Voltage
(Temperature) Input Offset Current vs. Temperature
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= TYPICAL CHARACTERISTICS
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Automotive NJM8202

= TYPICAL CHARACTERISTICS

Maximum Output Voltage vs. Supply Voltage
(Temperature)
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40dB Gain/Phase vs. Frequency (Load Capacitance)
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= TYPICAL CHARACTERISTICS
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40dB Gain/Phase vs. Frequency (Temperature)
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40dB Gain/Phase vs. Frequency (Load Capacitance)

60

V*IV'=%7.0V, V)y=-30dBm, Gy=40dB, R;=10kQ, Ta=25°C

SR R I IR B SRR R I I B
sain |11 1] LT sain |11 1| LT ]
40 il . b+ 11 Ta=25°C R 40 R T BRI R RRTT| B R R
IR I e 7 ot R ,,LUUJM,MUJD&Q&E,LUJJJ,,LUUHJ
— Lo [ Lo Lo — Lo Lo I TN Lo Lo
8 20 111111 1‘25‘1;”” T 8 20 TN
Lo Lo ra= °C 1111 Lo Ty - Lo Lo RN [REAAI] = Ty
c O c C,=10pF IT)
§ o Lol o PN S g el I TN T, S
o Lo ] Ta‘—‘ZE‘(‘:‘I DN s ) D] S| 11 C=330pF - SRR &
[e)] LIl HIH[— o4 a4 F 4 - Ta=-40°C - - 141111 = [e)] Lol HIH[— 4] — e e il NN =
g Lo [T | RN R o g Lo | HHH\\HHH Lo ) |1 o
e S 2 o~ I, I Sl B i v
Lo | Ta=125°C R Lo Lo 6‘1‘6‘! LI I IN I
Lo Lo RN Lo Lo =10p || [ 1)
-40 -120 -40 T+ -120
SRR O I R I - it R
S L i M Ml 3 i i i M B **\*HH\ﬂ*ﬂﬂ‘r\‘r\H*‘rCL=330pFMﬂ’ waial{
Lo Lo RN Lo Lo | Huml | \HHH\ \ UREAL
_60 L1 11l L1 11l (RN _180 _60 L1 11l Lo (RN L1l L1l _180
1k 10k 100k 1™ 10M 100M 1k 10k 100k 1™ 10M 100M
Frequency [Hz] Frequency [Hz]
V.F. Peak vs. Frequency V.F. Peak vs. Frequency
(Load Capacitance) (Temperature)
V'IV'=£2.5V, G,=0dB, Ta=25°C V*IV'=£2.5V, G,=0dB, C,=10pF
20 T T T — T —TTT 20 LA T T TTTIIT LA T T T T
| [ [ | | | | 1 Lo Lo Lo [ R
| L L o | T IR R IR R
| L L o | T F—+ A4+ HHE — 4 A+ — A== HIH— —1— - -+ H
| [ [ | | | | 1 Lo Lo Lo [ R
| L HA o | T IR R IR R
10 T ST 10— e
T | om0 I RIS S AR BNt N
< A  c=100pF || 1T £ R Rt I A
1] Lo [ | =259 [ R
O (|l : — S O 9 e TR, | TaR25°C e
o | L L o | T () IR R R R
) | L L o | T o) IR R R R
‘(g T TIY] R R I N U S T g [ [ [N [
S R \ B S L\ e
A0 ——H—- L cst0pF —L4 A0 i Tastose AL L
| L L \ | T IR R | [RENT R
| L L | | T IR R | (RENT R
| 1 1 | | | m [~ t 1 Trnp - T ATy - i i e e R i
| L L 11\ W | T IR R | [ R
| [ [ | | | | 1 Lo Lo [ (RERN] [ R
_20 _20 I L1l I L1l I I L1l I Ll 11l
100k 1M 10M 100M 1G 100k 1M 10M 100M 1G
Frequency [Hz] Frequency[Hz]
Channel Separation vs. Frequency Voltage Noisevs. Frequency
V*IV'=%2.5V, Vo=1.5Vrms, G,=40dB, R:=100kQ, V*IV'=%2.5V, G,=40dB, R=20kQ,
R, =10kQ, Ta=25°C R, =10kQ, Ta=25°C
'80 T T T TTTTT T T T TTTIT T T T TTTIT T T T TTTTT 60 T T TTTTIT LLLLAL T T TTTTT T T TTTTIT LLLLAL
[ R Lo Lo [ R Lo Lo RN Lo Lo
[ R Lo Lo [ R Lo Lo RN Lo Lo
B0 T S N N I SAAH IO I
— [ R Lo Lo [ R ﬂ Lo Lo RN Lo Lo
T, 100 S \HHHH ]l
c [ R Lo Lo [ R [ [ AR [ [
) [ Lo Lo Lo g 40 Lo [ IR (RN [
- '110 [ [ [ [ '6 — \ Lo RN Lo Lo
E [ R Lo Lo [ R b4 N R Lo RN Lo Lo
© [ R Lo Lo | \H% - I [ AR Lo RN Lo Lo
g 20 T T T A 3.; 30 NG T T
(2] [ R Lo B_‘)Q\ AR | [RERN] E |E| \ Lo RN Lo Lo
T 130 e e L\L L L Ll - R N R LT A R EIT A A
£ it R — 8§ 20 R
S 140 [T S HHHHW SRR IR AR
[ R Lo AR [ R =] Lo Lol T ——— L] | | I | I
[ R Lo A_)B\\HH [ R (=3 10 T T TTTI T T TTTI T T TTTTIT T T TTTT LLLLLLLL
'150 T e T T T T w Lo Lo RN Lo Lo
[ R Lo Lo [ R Lo Lo RN Lo Lo
[ R Lo Lo [ R Lo Lo RN Lo Lo
_160 I Ll 11l I L1l I L1l I L1l o L1l L1 11l (RN L1l L1 11l
10 100 1k 10k 100k 1 10 100 1k 10k 100k
Frequency [Hz] Frequency[Hz]

New Japan Radio Co., Ltd.

Ver.2011-11-02



THD vs. Output Voltage (Frequency)
V*IV'=£2.5V, Gy=6dB, Rs=600Q, Rr=5kQ, Rg=5kQ,

Automotive NJM8202

(Supply Voltage)

THD vs. Output Voltage
Gy=6dB, Rs=600Q, R;=5kQ, Rs=5kQ

= TYPICAL CHARACTERISTICS
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m Package Dimensions
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[CAUTION]

The specifications on this data sheet are only
given for information, without any guarantee
as regards either mistakes or omissions. The
application circuits in this data sheet 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.

Ver.2011-11-02




