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Parameter Conditions Typ LPC660AI LPC660I Units
Limit Limit
(Note 4) (Note 4)
Input Offset Voltage 1 3 6 mvV
3.3 6.3 max
Input Offset Voltage 13 uv/igd
Average Drift
Input Bias Current 0.002 pA
4 4 max
Input Offset Current 0.001 pA
2 2 max
Input Resistance 01 TeraQ
Common Mode oV O Vgu O 120V 83 70 63 dB
Rejection Ratio v oo 15v 68 61 min
Positive Power Supply sv O vio 1sv 83 70 63 dB
Rejection Ratio 68 61 min
Negative Power Supply ovo vPoo 1ov 94 84 74 dB
Rejection Ratio 83 73 min
Input Common Mode v PO sv & 15v 0o4 001 001 \%
Voltage Range For CMRR O 50 dB 0 0 max
vio 19 vPio 23 vio 23 Y
vBo2s vio 25 min
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Parameter Conditions Typ LPC660AI LPC660I Units
Limit Limit
(Note 4) (Note 4)
Large Signal R_ O 100 kQ (Note5) 1000 400 300 Vimv
Voltage Gain Sourcing 300 200 min
Sinking 500 180 90 V/mV
120 70 min
R. O 5kQ (Note5) 1000 200 100 Vvimv
Sourcing 160 80 min
Sinking 250 100 50 Vimv
60 40 min
Output Swing vEo sv 4,987 4.970 4.940 Y
R.O 100kQ toVv T /2 4.950 4.910 min
0.004 0.030 0.060 Y
0.050 0.090 max
vio sv 4.940 4.850 4,750 v
R OS5k toVvP /2 4.750 4.650 min
0.040 0.150 0.250 \Y
0.250 0.350 max
vBo 15v 14.970 14.920 14.880 \Y
R O 100kQ to VT /2 14.880 14.820 min
0.007 0.030 0.060 Y
0.050 0.090 max
v PO 15v 14.840 14.680 14.580 \Y
R O5ktoVv /2 14.600 14.480 min
0.110 0.220 0.320 \Y
0.300 0.400 max
Output Current Sourcing, Vo O OV 22 16 13 mA
vPo sy 14 11 min
Sinking, Vo O 5V 21 16 13 mA
14 11 min
Output Current Sourcing, Vo O OV 40 28 23 mA
vPo 1sv 25 20 min
Sinking, Vo O 13V 39 28 23 mA
(Note 11) 24 19 min
Supply Current All Four Amplifiers 160 200 240 MA
Vo 15V 230 270 max
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Parameter Conditions Typ LPC660AI LPC660I Units
Limit Limit
(Note 4) (Note 4)
Slew Rate (Note 6) 0.11 0.07 0.05 Vius
0.05 0.03 min
Gain-Bandwidth Product 0.35 MHz
Phase Margin 50 Deg
Gain Margin 17 dB
Amp-to-Amp Isolation (Note 7) 130 dB
Input Referred Voltage Noise FO 1kHz 42 nV/JHz
Input Referred Current Noise FO 1kHz 0.0002 pA/JHz
Total Harmonic Distortion FO 1kHz A, 0O0 10 0.01 0
R. O 100kQ, Vo0 8Vpp
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Common-Mode Voltage
Range vs Temperature

Output Characteristics
Current Sinking

wz O

27 s

S

wo -1.0

o =

=g -15 TYPICAL

ox T

> 5 -2.0 = GUARANTEED

™

S & -25

=

T =30

z2 L 1

g é o o

=

8'S +0.5

52 o GUARANTEED

a4 S —

Z o -0.5 | TYPICAL
& 0.
& -75 -25 25 75 125
o,
o

TEMPERATURE (°C)

10

T
Vg =+15V4
Vg = +5V

154

/

o
o

0.001

Vg = +15V
Y /

0.0001

/(v‘wsv

5=

0.001

OUTPUT VOLTAGE REFERENCED TO GROUND (V)

0.01 0.1 1 10 100

OUTPUT SINK CURRENT (mA)

Output Characteristics
Current Sourcing

1

°

o
o

OUTPUT VOLTAGE
REFERENCED TO POSITVE SUPPLY (V)

0.0001

0.001 Vs = *>V.

0

0.001 0.01 0.1 1 10 100

OUTPUT SOURCE CURRENT (mA)

Crosstalk Rejection

vs Frequency

60
=
o
g0
3
=] 1,
S ,’l'
o 1
S 100 ,/
> /
B Ro=TkMR =100k
%] L
3 120
(a4
(&)

140

10 100 1k 10k 100k

FREQUENCY (Hz)

Input Voltage Noise
vs Frequency

160

140

Hz)

120

100\
80\

60 \

40

VOLTAGE NOISE (nV,

20

10 100 1k 10k 100k

CMRR vs Frequency

FREQUENCY (Hz)

100
80 P
N
\\
@ 60 N
o
P 40
\
20 N
\
N
«
0
10 100 1k 10k 100k 1M

FREQUENCY (Hz)

http://www.national.com

0990d1



LPC660

140

130

120

110

100

CMRR (dB)

90
80
70
60

vs Temperature

CMRR vs Temperature

=75

-25 25 75

TEMPERATURE (°C)

Open-Loop Voltage Gain

125

L
w 40
<t
=
o~
O m
= 20
Q.
o=z
Sz

=
T o
= 0
[
a
S

©
o

o

PHASE
(DEGREES)
S
[$,]

|
»~
o

TEMPERATURE (°C)

Gain and Phase Responses
vs Load Capacitance

150
@
o
=~ 140
z R = 100k
3 "
L 130 %\
2 @
= 2,
o
> 120 7
5 ]
S R = 5k
1
=z 110
&
o

100

-75 -25 25 75

125

b))
10

\~..\
N GAIN
\\.:§J\
7N
¢ =0 \V:__.
U I\
CL =T g
56 pF, 100 pF
LU =0
a1 I
eIl =, 100 PO
[T & 2 22 TN
1k 10k 100k ™

FREQUENCY (Hz)

00000000 ooonoooovsO: 75V0TA0 25000000000

Power Supply Rejection
Ratio vs Frequency

140

120

100

80

60

PSRR (dB)

40

20

0

\‘
AN
N3

n

-20

10 100 1k 10k

Open-Loop
Frequency Response

100k 1M

FREQUENCY (Hz)

160

140

r—
120 \

100

80

60
40

VOLTAGE GAIN (dB)

20

N

0

N

-20

s

0.010.1 1 10 100 1k 10k

FREQUENCY (Hz)

Gain and Phase Responses
vs Temperature

OPEN-LOOP VOLTAGE GAIN (dB)

100k 1M 10M

80

60

/4

40

20

g PHASE

1l £ \\\

90

-20

+25°CT 71 T3
[l *+125°C

1
o
7]
o
o
/4
—
7
X

+

N

w

(]

(]

~

w
(S33¥930) 3SVHd

m GAIN

-45

10k 100k 1M

FREQUENCY (Hz)

-90
10M

http://www.national.com




00000000 ooonoooovsO: 75V0TA0 25000000000

Gain Error Non-Inverting Slew Rate
(Vos Vs Vour) vs Temperature
25 0.40
0 0.35
15
0 =~ 030
= 3
s s R = 100k < 025
= N B0.20 FALLING
o < Te——
> -5 o
< RL = Sk = 0.15 :
-10 = RISING
2 010
-15
-20 0.05
-25 0.00
-10-75 -5 -25 0 25 5 7.5 10 =75 -25 25 75

Inverting Slew Rate
vs Temperature

Vour (VOLTS)

TEMPERATURE (°C)

Large-Signal Pulse
Non-Inverting Response

(A,O0 1)

125

0.40
L[] B
0.35 u
Rr = Ry = 5k 2
~ 030 S ey
X >
> 025 R
= FALLING = L
=020 = T
: 1
= 0.15 —~
o RISING = 8
“ 0.0 L
2 6 /
=
0.05 2 3 /
- \
0.00 5 5
-75 =25 25 75 125 =
o
TEMPERATURE (°C) ° 0
0 20 40 60 80 100120140160180
TIME (us)
Non-Inverting Small
Signal Pulse Response
(AyODO 1)
=
E
()
(&)
= 100
-
o
0
= ~ ~
) —~ ~
(a8
z
=
£
o 100 I
(&}
<C
5 50
o
g \
s 0 \
a
=
o
° 0 2 4 6 8 10 12 14 16

TIME (s)

http://www.national.com

0990d1



LPC660

Inverting Large-Signal
Pulse Response

INPUT VOLTAGE (V)

6V

N\

4V
2v

A N

ov

OUTPUT VOLTAGE (V)

0 20 40 60 80 100 120 140

TIME (us)

Stability vs Capacitive Load

100,000

10,000

LOAD CURRENT (mA)

™
& Ay=+1
AN v |
g 1 \* ‘
E &\l\ UNSTABLE )IYJ):
=
S 100 & IIIHHIIJ_HM
< T— ~
% bl
° 5% OVERSHOOT
10
1
-10 =0.1 -0.001 0.001 0.1 10
-1 =001 0 0.01 1
SINKING SOURCING

Note: 500Q D OO0 0O0O00O0O00OOO0O0O0OOOO0OO0OOOOOOOO

00000000 ooonoooovsO: 75V0TA0 25000000000

Inverting Small-Signal
Pulse Response

100

100

50

/

OUTPUT VOLTAGE (mV) INPUT VOLTAGE (mV)

0 2 4 6 8 10 12 14 16 18
TIME (us)

Stability vs Capacitive Load

CAPACITIVE LOAD (pF)

100,000
10,000 Ay=+10 or =10
[ ]
UNSTABLE
1,000 J
—10% OVERSHOOTT— /1 —
2% OVERSHOOT
100
10
1
-10 =01 =0001 0001 0.1

-1 =0.01 0 0.01 1

SINKING SOURCING
LOAD CURRENT (mA)

http://www.national.com




oooooooooood

oooooooo

LPC660 D0 ODOODOODOODOODOOOOO0O0DOO0000O00
ocoboboooooooobooooooooooooooo
ocooooobobOoooOooOooboOooOooooboDboOoO0o
goooooooobboobobobobooobobooooooa
uoooooboboooobooooooooboooooobooo
ooooooooooobooboobbboooooooooooo
oooooooooobobboooobooobobboobooobobogoo
ooooooooo

ooooooboooooobooboboobbobooboooooboo
000000000 ooooooo (G oo cgkoooo )ooo
ooooooooobooboooooOooOoOoooooOoooon
ooooobooooboOoOoOoOooOObobOoooboooOoonog
ooooooboobooboboboooboboboooooooo
oooooooboooooboooooo3oooooboobobonoo
gi100b000o0oooooboooooobbooobooobooo
oooooo0O000 40000000000 200000
ggoooooogo

Im + p—

FIGURE 1. LPC660 Circuit Topology (Each Amplifier)
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Order Number LPC660AIM or LPC660IM

NS Package Number M14A

0.010 yax
(0.258)
0.150 —0.157
{3.810-3.988) | ¥
0.053 —0.069
0.010-0.020 _0.053-0.069
{0.254 ~0.508) ¥ (1.306—1.753)
8° MAX TYP 0.004—0.010
ALL LEADS T — {0.102—0.254)
j—nﬂ . SEATING B B (= i s
PLANE ? + ?

0.008 —0.010 ? M 0.050 0.014—-0.020
—_— 0.356 Lo - | |e——— 00 TYP
(0.203—0.254) — | | 0:016-0.050 (0-356) (1.270) (0.356—0.508)
TYP ALL LEADS 0.004 {0.406 —1.270) TYp 0.008

0102 TYP ALL LEADS > 10.203) TYP
ALL LEAD TIPS M14A (REV H)
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