National
Semiconductor

LMC6482
CMOS Dual Rail-To-Rail Input and Output Operational
Amplifier

General Description Features

The LMC6482 provides a common-mode range that extends  (Typical unless otherwise noted)
to both supply rails. This rail-to-rail performance combined  m Rail-to-Rail Input Common-Mode Voltage Range

with excellent accuracy, due to a high CMRR, makes it (Guaranteed Over Temperature)
unique among rail-to-rail input amplifiers. m Rail-to-Rail Output Swing (within 20mV of supply rail,
It is ideal for systems, such as data acquisition, that require 100kQ load)

a large input signal range. The LMC6482 is also an excellent
upgrade for circuits using limited common-mode range am-
plifiers such as the TLC272 and TLC277.

Maximum dynamic signal range is assured in low voltage
and single supply systems by the LMC6482’s rail-to-rail out-
put swing. The LMC6482’s rail-to-rail output swing is guar-
anteed for loads down to 600Q.

Guaranteed low voltage characteristics and low power dis- : :

sipation make the LMC6482 especially well-suited for App“catllqns

battery-operated systems. m Data Acquisition Systems

LMC6482 is also available in MSOP package which is al- ™ Transducer Amplifiers

most half the size of a SO-8 device. ® Hand-held Analytic Instruments

See the LMC6484 data sheet for a Quad CMOS operational ™ Medical Instrumentation

amplifier with these same features. m Active Filter, Peak Detector, Sample and Hold, pH
Meter, Current Source

Improved Replacement for TLC272, TLC277

m Guaranteed 3V, 5V and 15V Performance
m Excellent CMRR and PSRR: 82dB

m Ultra Low Input Current:  20fA

m High Voltage Gain (R, = 500kQ2): 130dB
m Specified for 2kQ and 600CQ loads

m Available in MSOP Package

3V Single Supply Buffer Circuit

Rail-To-Rail Input Rail-To-Rail Output
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LMC6482

ESD Tolerance (Note 2)
Differential Input Voltage
Voltage at Input/Output Pin
Supply Voltage (V* - V7)
Current at Input Pin (Note 12)
Current at Output Pin
(Notes 3, 8)
Current at Power Supply Pin
Lead Temperature
(Soldering, 10 sec.)
Storage Temperature Range

Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.

1.5kV

+Supply Voltage

(V*) +0.3V, (V™) -0.3V
16V

+5mA

+30mA
40mA

260°C
-65°C to +150°C

DC Electrical Characteristics

Unless otherwise specified, all limits guaranteed for T, = 25°C, V* = 5V, V™ = 0V, V¢, = Vo = V*/2 and R_ > 1M. Boldface
limits apply at the temperature extremes.

Junction Temperature (Note 4)

150°C

Operating Ratings (Note 1)

Supply Voltage
Junction Temperature Range
LMC6482AM

LMC6482Al, LMC6482|
Thermal Resistance (0,,)

N Package, 8-Pin Molded DIP

M Package, 8-Pin Surface
Mount

MSOP package, 8-Pin Mini SO

3.0V < V+ < 155V
-55°C<T,<
+125°C

-40°C <T,<+85C

90°C/W

155°C/W
194°C/W

Symbol Parameter Conditions Typ LMC6482A1 | LMC64821 | LMC6482M | Units
(Note 5) Limit Limit Limit
(Note 6) (Note 6) (Note 6)
Vos Input Offset Voltage 0.11 0.750 3.0 3.0 mV
1.35 3.7 3.8 max
TCVos |Input Offset Voltage 1.0 pv/eCc
Average Drift
g Input Current (Note 13) 0.02 4.0 4.0 10.0 pA
max
los Input Offset Current (Note 13) 0.01 2.0 2.0 5.0 pA
max
Cin Common-Mode 3 pF
Input Capacitance
Rin Input Resistance >10 TeraQ
CMRR |Common Mode 0V < Vg £ 15.0V 82 70 65 65 dB
Rejection Ratio V+ = 15V 67 62 60 min
0V < Vgy £5.0V 82 70 65 65
V*+ =5V 67 62 60
+PSRR | Positive Power Supply 5V <V* <15V, V- =0V 82 70 65 65 dB
Rejection Ratio Vo =25V 67 62 60 min
-PSRR |Negative Power Supply [-5V <V~ <-15V, V* =0V 82 70 65 65 dB
Rejection Ratio Vo =-2.5V 67 62 60 min
Vem Input Common-Mode V+* =5V and 15V V- -0.3 -0.25 -0.25 -0.25 \Y
Voltage Range For CMRR > 50dB 0 0 0 max
V* + 0.3V V*+ +0.25 V* +0.25 V+ +0.25 \Y
v+ v+ v+ min
Ay Large Signal R, = 2kQ Sourcing 666 140 120 120 V/mV
Voltage Gain (Notes 7, 13) 84 72 60 min
Sinking 75 35 35 35 V/imV
20 20 18 min
R, = 600Q Sourcing 300 80 50 50 V/mV
(Notes 7, 13) 48 30 25 min
Sinking 35 20 15 15 V/mV
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DC Electrical Characteristics (continued)

Unless otherwise specified, all limits guaranteed for T, = 25°C, V* = 5V, V- = 0V, Vo = Vo = V*/2 and R_ > 1M. Boldface
limits apply at the temperature extremes.

Symbol Parameter Conditions Typ LMC6482A1 | LMC64821 | LMC6482M | Units
(Note 5) Limit Limit Limit
(Note 6) (Note 6) (Note 6)
13 10 8 min
Vo Output Swing V*+ =5V 4.9 4.8 4.8 4.8 Vv
R, = 2kQ to V*/2 4.7 4.7 4.7 min
0.1 0.18 0.18 0.18 \Y
0.24 0.24 0.24 max
V*+ =5V 4.7 45 4.5 45 \Y
R, = 600Q to V*/2 4.24 4.24 4.24 min
0.3 0.5 0.5 0.5 \Y
0.65 0.65 0.65 max
V+ =15V 14.7 14.4 14.4 14.4 \Y
R, = 2kQ to V*/2 14.2 14.2 14.2 min
0.16 0.32 0.32 0.32 \Y
0.45 0.45 0.45 max
V*+ =15V 14.1 13.4 13.4 13.4 \Y
R, = 600Q to V*/2 13.0 13.0 13.0 min
0.5 1.0 1.0 1.0 Vv
1.3 1.3 1.3 max
Isc Output Short Circuit Sourcing, Vo = 0V 20 16 16 16 mA
Current 12 12 10 min
V+ =5V Sinking, Vo = 5V 15 11 11 11 mA
9.5 9.5 8.0 min
lsc Output Short Circuit Sourcing, Vg = 0V 30 28 28 28 mA
Current 22 22 20 min
V*+ =15V Sinking, Vg = 12V 30 30 30 30 mA
(Note 8) 24 24 22 min
Is Supply Current Both Amplifiers 1.0 1.4 1.4 14 mA
V* = 45V, Vg = V*/2 1.8 1.8 1.9 max
Both Amplifiers 1.3 1.6 1.6 1.6 mA
V* =15V, Vg = V*/2 1.9 1.9 2.0 max

AC Electrical Characteristics

Unless otherwise specified, all limits guaranteed for T, = 25°C, V* = 5V, V™ = 0V, Vo = Vo = V*/2, and R_ > 1M. Boldface
limits apply at the temperature extremes.

Symbol Parameter Conditions Typ LMC6482A1 | LMC64821 | LMC6482M | Units
(Note 5) Limit Limit Limit
(Note 6) (Note 6) (Note 6)
SR Slew Rate (Note 9) 1.3 1.0 0.9 0.9 V/us
0.7 0.63 0.54 min
GBW Gain-Bandwidth Product V+ =15V 15 MHz
O Phase Margin 50 Deg
G, Gain Margin 15 dB
Amp-to-Amp Isolation (Note 10) 150 dB
e, Input-Referred F = 1kHz 37 nVAHz
Voltage Noise Ve =1V
in Input-Referred F = 1kHz 0.03 pANHz
Current Noise
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LMC6482

AC Electrical Characteristics (continued)

Unless otherwise specified, all limits guaranteed for T, = 25°C, V* = 5V, V™ = 0V, Vo = Vo = V*/2, and R > 1M. Boldface
limits apply at the temperature extremes.

Symbol Parameter Conditions Typ LMC6482Al | LMC64821 | LMC6482M | Units
(Note 5) Limit Limit Limit
(Note 6) (Note 6) (Note 6)
T.H.D. Total Harmonic Distortion F = 10kHz, Ay = -2 %
R = 10kQ, Vg = 4.1 Vpp 0.01
F = 10kHz, A, = -2
R, = 10kQ, Vg = 8.5 Vpp 0.01 %
V*+ =10V
DC Electrical Characteristics
Unless otherwise specified, all limits guaranteed for T; = 25°C, V* = 38V, V- =0V, Vo = Vo = V*/2 and R_. > 1M.
Symbol Parameter Conditions Typ LMC6482Al1 | LMC64821 | LMC6482M Units
(Note 5) Limit Limit Limit
(Note 6) (Note 6) (Note 6)
Vos Input Offset Voltage 0.9 2.0 3.0 3.0 mV
2.7 3.7 3.8 max
TCVeos | Input Offset Voltage 2.0 pvrc
Average Drift
g Input Bias Current 0.02 pA
los Input Offset Current 0.01 pA
CMRR Common Mode 0V < Vg <3V 74 64 60 60 dB
Rejection Ratio min
PSRR Power Supply 3V <Vr <15V, V- =0V 80 68 60 60 dB
Rejection Ratio min
Vem Input Common-Mode For CMRR 2> 50dB VvV~ -0.25 0 0 0 \
Voltage Range max
V* +0.25 v+ v+ v+ \Y
min
Vo Output Swing R. = 2kQ to V*/2 2.8 \
0.2 \Y%
R, = 600Q to V*/2 2.7 2.5 2.5 25 \Y,
min
0.37 0.6 0.6 0.6 \
max
Is Supply Current Both Amplifiers 0.825 1.2 1.2 1.2 mA
1.5 1.5 1.6 max
AC Electrical Characteristics
Unless otherwise specified, V* = 3V, V™ = 0V, Vg = Vo = V*/2, and R > 1M.
Symbol Parameter Conditions Typ LMC6482A1 | LMC64821 | LMC6482M | Units
(Note 5) Limit Limit Limit
(Note 6) (Note 6) (Note 6)
SR Slew Rate (Note 11) 0.9 V/us
GBW Gain-Bandwidth Product 1.0 MHz
T.H.D. Total Harmonic Distortion F = 10kHz, A, = -2 0.01 %
R. =10kQ, Vo =2 Vpp

Note 1: Absolute Maximum Ratings indicate limts beyond which damage to the device may occur. Operating Ratings indicate conditions for which the device is
intended to be functional, but specific performance is not guaranteed. For guaranteed specifications and the test conditions, see the Electrical Characteristics.

Note 2: Human body model, 1.5kQ in series with 100pF. All pins rated per method 3015.6 of MIL-STD-883. This is a Class 1 device rating.
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Note 3:

Note 4:

Note 5:
Note 6:
Note 7:
Note 8:
Note 9:

Note 10:
Note 11:
Note 12:
Note 13:
Note 14:

AC Electrical Characteristics (continued)

Applies to both single-supply and split-supply operation. Continuous short circuit operation at elevated ambient temperature can result in exceeding the

maximum allowed junction temperature of 150°C. Output currents in excess of £30mA over long term may adversely affect reliability.

The maximum power dissipation is a function of T jmax), 6ya, and Ta. The maximum allowable power dissipation at any ambient temperature is Pp = (T(max)

— Ta)/64a- All numbers apply for packages soldered directly into a PC board.

Typical Values represent the most likely parametric norm.
All limits are guaranteed by testing or statistical analysis.
V* =15V, Vgm = 7.5V and Ry connected to 7.5V. For Sourcing tests, 7.5V < Vg < 11.5V. For Sinking tests, 3.5V < Vg < 7.5V.
Do not short circuit output to V¥, when V* is greater than 13V or reliability will be adversely affected.
V* = 15V. Connected as Voltage Follower with 10V step input. Number specified is the slower of either the positive or negative slew rates.
Input referred, V* = 15V and R = 100 kQ connected to 7.5V. Each amp excited in turn with 1 kHz to produce Vg = 12 Vpp.
Connected as voltage Follower with 2V step input. Number specified is the slower of either the positive or negative slew rates.
Limiting input pin current is only necessary for input voltages that exceed absolute maximum input voltage ratings.
Guaranteed limits are dictated by tester limitations and not device performance. Actual performance is reflected in the typical value.
For guaranteed Military Temperature parameters see RETS6482X.

Typical Performance Characteristics

Vg = +15V, Single Supply, T, = 25°C unless otherwise
specified
Supply Current vs. Supply Voltage Input Current vs. Temperature
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LMC6482

Typical Single-Supply Applications (continued)

ViN —VW\—¢

R1

LMC6482

1 NI= 4

LMC6482

01171327

R1 = R2,C1 = C2f=—\DF = 1/2,/%,/m
2mR1 C1 ¢, VR

FIGURE 25. Rail-to-Rail Single Supply Low Pass Filter

The low pass filter circuit in Figure 25 can be used as an
anti-aliasing filter with the same voltage supply as the A/D

converter.

Filter designs can also take advantage of the LMC6482
ultra-low input current. The ultra-low input current yields

negligible offset error even when large value resistors are
used. This in turn allows the use of smaller valued capacitors
which take less board space and cost less.

Ordering Information

Downloaded from Elcodis.com electronic components distributor

Package Temperature Range NSC Transport Package Marking
Military Industrial Drawing Media
-55°C to +125°C | —-40°C to +85°C
8-Pin LMC6482AIN, NO8SE Rail LMC6482MN,
Molded DIP LMC6482IN LMC6482AIN, LMC6482IN
8-pin LMC6482AIM, MOSA Rail LMC6482AIM, LMC6482IM
LMC6482AIMX
Small Outline LMC6482IM, Tape and Reel
LMC6482IMX
8-pin LMC6482AMJ/883 JO8A Rail LMC6482AMJ/883Q05962-9453401MPA
Ceramic DIP
8-pin LMC6482IMM MUAO8A Rail A10
Mini SO LMC6482IMMX Tape and Reel
22
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0.290
0.320

| 0.180
f \\  MAX
o o
95° £ 5° TYP " 0.310 !
| 0.410
0.150 -0.157
(3.810—3.988)

0.010-0.020  45c_pn
(0.250-0.508)

R0.010 TYP

/D
R0.025 TYP

0.008
0.012""F

8° MAX TYP
ALL LEADS
0.004 A A
0107 !
(gggg_* gg;i) ALL LEAD TIPS 0.016-0.050
2030, {0.406—1.270)
TYP ALL LEADS TYP ALL LEADS

0.055 MAX —»| |=—
BOTH ENDS | i

Physical Dimensions inches (millimeters) unless otherwise noted

[ 0.400 MAX ———>

[l [71 [5] [5]

g

0.220  0.310 MAX
0.291 GLASS

b

Ll 2] ] L]

—»{ [«— 0.005

IR /

0.200 (I 18

<— 0.018

—

8-Pin Ceramic Dual-In-Line Package
Order Number LMC6482AMJ/883
NS Package Number JOSA

0.189-0.197 _
"~ (4.800—5.004)

AR A

0.228 —0.244
(5.791-6.198)

0.125  MIN
: 0.200

0440
N 900 £ 4° TYP

<— 0.100%£0.010 TYP

0.045
0.065

GLASS

MIN /_ SEALANT

TYP

0.020
0.060

0.150

+0.003 TYP

JO8A (REV K)

0.010 pax

30°
IDENT kol
0.053—0.069
{1.386—1.753)
0.004—0.010
0. mz 0.254)
j—— - SEATING
PLANE

? 0314

0.050
{0.356) T

Ve 0.008 7yp
{0.203)

8-Pin Small Outline Package
Order Package Number LMC6482AIM, LMC6482AIMX, LMC6482IM or LMC6482IMX
NS Package Number MO8A

< O u14 0.014-0.020 yp
(n 356-0.508)

MOBA (REV H)
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LMC6482

Physical Dimensions inches (millimeters) unl

ess otherwise noted (Continued)

0.373—0.400
(9.474-10.16)
0.090
> (2.286)
0.092 8 [7] [6] [5] 0.032 +0.005 [8] [7]
2337) 1 N\ . (0.81310.127)
oI ND. 1 IDEN \®' \ 0.250+0.005 RAD
- 1IDENT ; (6.35+0.127)
N -3510. PIN NO. 1 IDENT
oPTION 1 L® v e
O 2] ] &
0.280 0.040
—— —
g™ T oo o o) ] [« 00 OPTION 2
0.300-0.320 (0.762) — — _0.145-0.200
™| 7628128 [~ ¢ 20°£1°—> o (0.991) (3.683—5.080)
e I ¢ = ‘ A 0.130:+0.005 A
o y  (3302+0.127) v
o5 15 A A 0125-0.140 ?
- 0.065 Y (3.175-3.556)
Mi (1.651) ! M
0.009—-0.015 > || (3.175) . 90° +4° (0.508)
(0.229-0.381) DIA TYP MIN
NOM 0.018+0.003
u.azs*ﬂ‘g;’g >~ {0457 =0.076)
> X +0.010
(8‘255+1401s) s 0.100£0.
0.381 (2.540 £0.254)
0.045+0.015 .
(1.143£0.381) 0.060
> 1.524
0.050 (1.524)
(1.270) NOBE (REV F)
8-Pin Molded Dual-In-Line Package
Order Package Number LMC6482AIN, LMC6482IN
NS Package Number NOSE
e 0000
5
) (.189 )
[4.8]
(8X .040 )
1932006 118%.004 tt.021 }:
[4.9+0.15]) [3+0.1) E[H
KC[I | |/ ‘ (8X .016 )——“L—!
PIN 1 IDENT— |—| |_| u | (0. 413 (6X 0256 )
i | [0.65)
1 4
- j | LAND PATTERN RECOMMENDATION

f

T
.043 MAX [ \ (.034 )
[1.09] [0.861]
| J’—tl:ljzljzlj:lj—t

S[.004 T0.11]A
8x 0121394 ~—I lv
1002-.006 10 10 t0.1840.05)
10.06°0.15) [0.3:8:48] -1820.
VP

8-Lead Mini Small Outli

.007+.002 TVPT

R.005 TYP
[0.13]

R.005 TYP [0.251
£0.131 1
() W ;E _____ ,
0°-6°TYP
.021%.005 \SEAT\NG PLANE

[0.53£0.12)
TYP

(.0375 TYP)
[0.953]

CONTROLLING DIMENSION IS INCH
VALUES IN [ ] ARE MILLIMETERS MUAOBA (Rev E)

ne Molded Package, JEDEC

Order Number LMC6482IMM, or LMC6482IMMX

NS Package

Number MUAOSA
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