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LF353 Wide Bandwidth Dual JFET Input Operational Amplifier
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Literature Number: JAJSB65
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DCOOOOO (Note 5)

Symbol Parameter Conditions LF353 Units
Min Typ Max
Vos Input Offset Voltage Rg=10kQ, T,=25°C 5 10 mV
Over Temperature 13 mV
AVog/AT Average TC of Input Offset Voltage Rs=10 kQ 10 pvrc
los Input Offset Current T;=25°C, (Notes 5, 6) 25 100 pA
T<70°C 4 nA
Ig Input Bias Current T;=25°C, (Notes 5, 6) 50 200 pA
T£70°C 8 nA
Rin Input Resistance T;=25'C 1012 Q
Avor Large Signal Voltage Gain Vg=%15V, T,=25C 25 100 V/imV
Vo=%10V, R =2 kQ
Over Temperature 15 V/imV
Vo Output Voltage Swing Vg=t15V, R =10kQ +12 +13.5 v
Vem Input Common-Mode Voltage Vg=t15V +11 +15 \
Range -12 \
CMRR Common-Mode Rejection Ratio Rs< 10kQ 70 100 dB
PSRR Supply Voltage Rejection Ratio (Note 7) 70 100 dB
Is Supply Current 3.6 6.5 mA

ACOOOOO (Notes)

Symbol Parameter Conditions LF353 Units
Min Typ Max
Amplifier to Amplifier Coupling Ta=25°C, f=1 Hz-20 kHz -120 dB
(Input Referred)
SR Slew Rate Vg=%15V, T,=25C 8.0 13 Vius
GBW Gain Bandwidth Product Vg=15V, Tp=25°C 2.7 4 MHz
e Equivalent Input Noise Voltage TA=25C, Rg=100%, 16
n quiv P g A S nV/J’lE
f=1000 Hz
in Equivalent Input Noise Current T=25°C, f=1000 Hz 0.01 pA/Z
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ACOOOOO (Notes)(ODOD)

Symbol Parameter Conditions LF353 Units
Min Typ Max
THD Total Harmonic Distortion Ay=+10, RL=10kK, <0.02 %
Vo=20Vp-p,
BW=20 Hz-20 kHz

Note2: 000000000000 0OOOOOODODOOODONDOOOOD ISO/WOOOODOOHDOOODOOOD 180/WOOODODOOOOooooooo
0O00o00000bDo0o0o

Note3: 0000000000 DO0OO0OO0OO0DOOOOOOOOOOOOOOOOOOOO
Note4: (0O0O)
Note5: 0000 DOO0O VgO+ 15Vv0000 T, O 700000000000 VogOIgOIggO VeyO 00000000000

Note6: 0000000 O0000O000OO0O0DO0O0OO T;0 1000000000000 20000000000000000000OOOOOOOOOO
oo0o0o00oo0oOobo0booo00o0o0o0000b0000000o00oo00n00 pp0000000O00O0O00O00O000O0O0O00OO0
T;0 T,U0,0Pp0 0006, 0000000000000000000000O0DOOOOOOOOOOOOODO0OO0O00OD0O0O0

Note7: 000000 O00O0OO0O0ODO+0000000000000000000D0000000O00 VgO+ 6VOx 15V
Note8: O0000000000O0O 1.5kQ0O 100pFO0000000O000O00O0O0OO0O0OOOOO

gooooooo

Input Bias Current Input Bias Current
1 Tk — T
< AT = Cvg= sV /
a =4 —
= 80 = /
= = /,
w
£ 50 pd g /
> - o« /
e 3 100 #
5 40 %’ i
- @
2 5 =
Z 2 =] =
0 10
-10 -5 0 5 10 0 10 20 30 40 50 60 70
COMMON-MODE VOLTAGE (V) TEMPERATURE ( C)
Supply Current Positive Common-Mode Input Voltage Limit
44 T T 20 L L
0° <TA<+10°C - 0C<TASHIOC
> /
-9
2 4 2 5
= w > /
— // =
Z 36 = ss /
& / 5= 10
=) s w
© - s (5}
> 32 og
z : ) /
] =S 5
® 28 =
[=]
a.
0
24
0 5 10 15 2 25 0 5 10 15 2

SUPPLY VOLTAGE (V) POSITIVE SUPPLY VOLTAGE (V)

3 www.national.com/jpn/

€G€41



LF353

00000000 (ooo)
Negative Common-Mode Input Voltage Limit Positive Current Limit
20 T T T S
L S 15
.5 0°C<TA<+70°C = .l
5 &
- pee]
gs " g 2 N
Se / & 10 AL
== y < < 25°C
S5 / o |
Sw 10 o
ERE / z 0°C 0°c
(X} : . E
E / E s
E 5 / o
s / >
H 4 =
0 g
0 5 10 15 20 0 10 20 30 40
NEGATIVE SUPPLY VOLTAGE (V) OUTPUT SOURCE CURRENT (mA)
Negative Current Limit Voltage Swing
S -15 40 —
‘é = _RL =2k
S = ‘\ & Tp=25°C P!
w o 30
o [£-)
< -10 \\ g //
=
s \ & Ve
s 5 /
- < 20 V4
= = 25°C = /|
[ | o
g -5 i > //
o o [
L 70°C 0°c 2 /
> 5
b} o
w
2 0 0
0 10 20 30 40 0 5 10 15 20
OUTPUT SINK CURRENT (mA) SUPPLY VOLTAGE (V)
Output Voltage Swing Gain Bandwidth
3 — 5 1
= Vg =15V = Vg=:15V _J
S 25 TazC S R =2k
a Y/ T 45 Cp = 100 pF ]
s 2 & NG
S a
=
o 2 \\
< 15 z 4 ~
=5 /@ \
S = =
e 10 / 3 g
& / z 35
(=] =2
0 3
0.1 1 10 0 10 20 30 40 50 60 70
RL — OUTPUT LOAD (k$2) TEMPERATURE (°C)

www.national.com/jpn/ 4



00000000 (ooo)

€G€41

Bode Plot Slew Rate
LN T 90 1 gy
LN Vg =15V RL =2k
20 Hi Rp=2k i 100 Ay=1 FALLING
NI ||] e =100 pF _ 14
)R L z B
10 AN 50 X 3
s N ™ & =
= ) . PHASE S = ]
5 0 H il \ / ‘ | 0 E g 13 — RISING
T} GAIN ‘ i.\ = =
10 50 m pr]
N e ? 2
_20 -100
-30 L -150 11
0.1 1 10 100 0 10 20 30 40 50 60 70
FREQUENCY (MHz) TEMPERATURE (°C)
Distortion vs. Frequency Undistorted Output Voltage Swing
0.2 — 30
Vg = £15V Vg =215V
0.175 T =25°C = NG RL =2k
A I = L
£ N Ta=25°C
8 2 2 \ Av-
= = \<1% DIST
w
9 w
= e
2 5
3 ‘ l ST
0.050 P 5 \
= —] a.
0.025 Vo7 =
LA A °
0 - 0
10 100 1k 10k 100k 10k 100k ™
FREQUENCY (Hz) FREQUENCY (Hz)

Open Loop Frequency Response

OPEN LOOP VOLTAGE GAIN (dB)

120

=1
(=]

-3
o=

=)
=1

&
o

~N
=]

I I
RL = 2k

Vg =215V —
Ta=25°C

AN

N

N

N

1 10 100 1k

10k 100k 1M 10M

FREQUENCY (Hz)

Common-Mode Rejection Ratio

_ 120
-]
=
o
= 100
<<
-
g w0
=
(5]
= 60
[~
a
S a0
=
3
S
=
o
S

1
— Vg =15V
RL=2k |
N Tp=25°C
L Vo
| Vem 2k \
N 3
Vo
CMRR=20LOG —- + OPEN LOOP
L Vem J
VOLTAGE GAIN
[ 1
10 100 1k 10k 100k 1M 10M

FREQUENCY (Hz)

www.national.com/jpn/



LF353

goooboogd

ooo)

Power Supply Rejection Ratio
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Pulse Response

Small Signaling Inverting

OUTPUT VOLTAGE SWING (50 mV/DIV)

TIME (0.2 us/DIV)

Large Signal Inverting
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TIME (2 us/DIV)

Small Signal Non-Inverting
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TIME (0.2 ps/DIV)

Large Signal Non-Inverting

OUTPUT VOLTAGE SWING (5V/DIV)

TIME (2 us/DIV)
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Improved CMRR Instrumentation Amplifier
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