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General Description

The LM108 series are precision operational amplifiers hav-
ing specifications a factor of ten better than FET amplifiers
over a —55°C to +125°C temperature range.

The devices operate with supply voltages from *2V to
+20V and have sufficient supply rejection to use unregulat-
ed supplies. Although the circuit is interchangeable with and

pass capacitors unnecessary.

The low current error of the LM108 series makes possible
many designs that are not practical with conventional ampli-
fiers. In fact, it operates from 10 MQ source resistances,

&National Semiconductor

LM108/LM208/LM308 Operational Amplifiers

uses the same compensation as the LM101A, an alternate +70°C.
compensation scheme can be used to make it particularly
insensitive to power supply noise and to make supply by- Features

December 1994

introducing less error than devices like the 709 with 10 kQ
sources. Integrators with drifts less than 500 uV/sec and
analog time delays in excess of one hour can be made us-
ing capacitors no larger than 1 uF.

The LM108 is guaranteed from —55°C to +125°C, the
LM208 from —25°C to +85°C, and the LM308 from 0°C to

B Maximum input bias current of 3.0 nA over temperature
m Offset current less than 400 pA over temperature

m Supply current of only 300 nA, even in saturation

m Guaranteed drift characteristics

Compensation Circuits

Standard Compensation Circuit
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**Bandwidth and slew rate are proportional to 1/C¢
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*Improves rejection of power supply noise by a factor of ten.
**Bandwidth and slew rate are proportional to 1/Cg
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Absolute Maximum Ratings
If Military/Aerospace specified devices are required, please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.
(Note 5)
LM108/LM208 LM308
Supply Voltage +20V +18V
Power Dissipation (Note 1) 500 mW 500 mW
Differential Input Current (Note 2) +10 mA +10 mA
Input Voltage (Note 3) +15V +15V
Output Short-Circuit Duration Continuous Continuous
Operating Temperature Range (LM108) —55°Cto +125°C 0°Cto +70°C
(LM208) —25°Cto + 85°C
Storage Temperature Range —65°Cto +150°C —65°Cto +150°C
Lead Temperature (Soldering, 10 sec)
DIP 260°C 260°C
H Package Lead Temp
(Soldering 10 seconds) 300°C 300°C
Soldering Information
Dual-In-Line Package
Soldering (10 seconds) 260°C
Small Outline Package
Vapor Phase (60 seconds) 215°C
Infrared (15 seconds) 220°C
See AN-450 ““Surface Mounting Methods and Their Effect on Product
Reliability” for other methods of soldering surface mount devices.
ESD Tolerance (Note 6) 2000V
Electrical Characteristics (note 4)
Parameter Condition LM10gAM208 LM308 Units
Min Typ Max Min Typ Max
Input Offset Voltage Ta = 25°C 0.7 2.0 2.0 75 mV
Input Offset Current Ta = 25°C 0.05 0.2 0.2 1 nA
Input Bias Current Ta = 25°C 0.8 2.0 1.5 7 nA
Input Resistance Ta = 25°C 30 70 10 40 MQ
Supply Current Ta = 25°C 0.3 0.6 0.3 0.8 mA
Large Signal Voltage Ta = 25°C,Vg = =15V
Gain Vout = £10V, R = 10 kQ >0 800 2 g V/mv
Input Offset Voltage 3.0 10 mV
Average Temperature
Coefficient of Input 3.0 15 6.0 30 nV/°C
Offset Voltage
Input Offset Current 0.4 1.5 nA
Average Temperature
Coefficient of Input 0.5 2.5 2.0 10 pA/°C
Offset Current
Input Bias Current 3.0 10 nA
Supply Current Ta = +125°C 0.15 0.4 mA
Large Signal Voltage Vg = £15V, Voyt = £10V
Gain RL = 10 kQ & I8 V/mv
Output Voltage Swing Vg = £15V, R = 10 kQ +13 +14 +13 +14 Vv
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Electrical Characteristics (Note 4) (Continued)
Parameter Condition Ld106/LM208 LM308 Units
Min Typ Max Min Typ Max

Input Voltage Range Vg = £15V +13.5 +14 \"

Comgngn Mods 85 100 80 100 dB

Rejection Ratio

Supply Voltage 80 9% 80 9% dB

Rejection Ratio

Note 1: The maximum junction temperature of the LM108 is 150°C, for the LM208, 100°C and for the LM308, 85°C. For operating at elevated temperatures, devices
in the HO8 package must be derated based on a thermal resistance of 160°C/W, junction to ambient, or 20°C/W, junction to case. The thermal resistance of the
dual-in-line package is 100°C/W, junction to ambient.

Note 2: The inputs are shunted with back-to-back diodes for overvoltage protection. Therefore, excessive current will flow if a differential input voltage in excess of
1V is applied between the inputs unless some limiting resistance is used.

Note 3: For supply voltages less than +15V, the absolute maximum input voltage is equal to the supply voltage.

Note 4: These specifications apply for 5V < Vg < +20V and —55°C < Tp < +125°C, unless otherwise specified. With the LM208, however, all temperature
specifications are limited to —25°C < Tp < 85°C, and for the LM308 they are limited to 0°C < Tp < 70°C.

Note 5: Refer to RETS108X for LM108 military specifications and RETs 108AX for LM108A military specifications.
Note 6: Human body model, 1.5 k2 in series with 100 pF.

Schematic Diagram
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Typical Performance Characteristics Lm108/Lm208
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Drift Error
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Typical Performance Characteristics Lvsos
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Typical Applications

Sample and Hold

R1
m

INPUT

SAMPLE ouTPUT
TTeflon polyethylene or
polycarbonate dielectric

capacitor crt
1TuF
Worst case drift less than I
2.5 mV/sec -
c2
30 pf

High Speed Amplifier with Low Drift and Low Input Current
Rin Re

INPUT —*\M—Q

MWy

150K

TL/H/7758-4
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Typical Applications (continued)

FastT Summing Amplifier

C5%

INPUT

c1
150K 0.002 «F

*In addition to increasing
speed, the LM101A raises
high and low frequency
gain, increases output
drive capability and eliminates
thermal feedback.

Connection Diagrams

Metal Can Package
COMP 2

TL/H/7758-13

*Package is connected to Pin 4 (V™)
**Unused pin (no internal connection) to allow for input anti-leakage guard
ring on printed circuit board layout.
Order Number LM108H, LM108H/883,
LM308AH or LM308H
See NS Package Number HO8C

1 14
2 13
COMPENSATION 1 = —
3
b [ COMPENSATION 2
4 11
INPUT- - —V+
5 +
INPUT+ — OUTPUT
6 9
7 8
V- — e

TL/H/7758-16
Top View

Order Number LM108J/883
See NS Package Number J14A

Dual-In-Line Package

www. 100y. com. tw

Http:

QUTPUT

‘fPower Bandwidth: 250 KHz
Small Signal Bandwidth: 3.5 MHz
Slew Rate: 10V/uS

6 X 10-8

306 = ———

Rt

TL/H/7758-12

1
COMP ——

INPUT ~ ——Zl

(U

S comp2
1

6
= OUTPUT

— NC

Order Number LM108J-8/883, LM308M or LM308N
See NS Package Number JOSA, MO8A or NOSE

TL/H/7758-15
Top View

NCIZ1 10:I COMP 1

NC |:z g:l COMP 2
INPUT—I:%4 LM108W ::I V+
INPUT+ ] [————1ouTPUT

NCI:5 Ei:I V-

Order Number LM108W/883
See NS Package Number W10A

TAlso available per JM38510/10104

TL/H/7758-17
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Physical Dimensions inches (millimeters)
0.400 MAX ——
R0.010 TYP
Nolulclc
0.220  0.310 MAX
0.291 GLASS
R0.025 TYP l l
Ll 2] L] [
0.045
™ 0.065 11"
0.290 |«— 0.005 GLASS
0.320 MIN /— SEALANT
0.180 { / |
MAX 0.200 [ < 0.020
MAX 0.060
Lf |
f I 0.150
! 0.125 MIN
: 0.200
A 90° £ 4° TYP
950 £ 5° TYP " N ! 0.055 MAX —=| f=—
0.410 BOTH ENDS I
0.008 TP 0.018 £0.003 TYP
0.012
— 0.100£0.010 TYP JOBA (REV K)

Ceramic Dual-In-Line Package (J)
Order Number LM108J/883

NS Package Number JOSA
0.785
| {19.939)
MAX
[14] (12] [11] [ro] [s] Js]
0.025
(0.635)
RAD 0.220-0.310
(5.588-7.874)
U [2f ] [af [s] [sd [2]
0.290-0.320 0.005 _, 0.200
(7.366-8.128) (D-JAZIL) GLASS 0.060 +0.005 (5.080)
— .
SEAV'-A"” {1524 20.127) MAX g 520-0.060
0.180 T 1 {0.508—1524)
(4.572)
| 86°94° TYP i
10° MAX 0.008-0.012 \“
0.310-0410 {0.203-0.305) 0.018 0.003
m 0.098 \\ | L M’H* 0.125-0.200
i289) AN (3.175-5.080)
MAX BOTH ENDS o 0.100 <0.010. o450
(2.540 +0.258) m
MIN J14A (REV G)
Ceramic Dual-In-Line Package (J)
Order Number LM108/883
NS Package Number J14A
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Physwal Dimensions inches (millimeters) (Continued)
< 0:390-0.370
(8.890 - 9.398)
DIA -
0.315-0335
{8.007—8.509)
J 0.025
0.165-0.185 " 0.635) I‘_’gfg’;m”“m
(4.191-4.699) | i )
REFERENCE PLANE L 'y
AL 0.035 —— 7? ——SEATING PLANE
0500 .89 AL 0.015—0.040
270 mAX {0.381-1.016)
0.016—0.019
’1 - {0.405-0.83 "A TP
0.195-0.205 DIA
0.100 {4.953-5.207) P.C.
@aan) N
ooz9-00s5 A
(0.737-1.183)
0.028-0.034.
0.115-0.145
711-0.864) — 92,
07170864 \*/ (2.921-3.683)
DIA
45° EQUALLY
SPACED ~—3»| HOBC (REV E)
Metal Can Package (H)
Order Number LM108H, LM108H/883 or LM308H
NS Package Number HO8C
0.189-0.197
(4.800—5.004)
| 8 7 6 5
0.228-0.244
(5.791-6.198)
0.010 pax
{0-254)
LEADNO. 17 ! 4
IDENT s T
TYP
0.150~0.157
(3.810—3.988)
0.053—0.069
0.010-0.020  4co 0.0630.069
0250 0sg ] (1.386-1.753)
8° MAX TYP 0.004—0.010
ALL LEADS {0.102— 0 254)
_ j—— = SEATING
0.004 /4 f # * PLANE
0102 0.014
0.008-0.010 o= 0.050 0. ma 0.020
———————  ALLLEADTIPS 0.016 0. 0.356) ——— |12 =0.020 7yp
{0.203—0.258) — ﬁ (0.3%) o > m 356—0.508)
TYP ALL LEADS iy ) Tvp 0.008 7yp
LL LEADS (0.203) MOBA (REV H)
S.0. Package (M)
Order Number LM308M
NS Package Number MOSA
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Physmal Dimensions inches (millimeters) (Gontinued)
. 0.373-0.400
. 9.474-10.16
Molded Dual-In-Line Package (N) ¢ )
Order Number LM308N ) 0.090
NS Package Number NOSE (2.286)
o [l [7] [5] [5] 0.032 +0.005
2.337) ¥ I (o (0.813%0.127)
PIN NO. 1 IDENT @ i e Ao
’ S (6.35£0.127) PIN NO. 1 IDENT
oPTION1 [
[l Lzl [3] [4f
0.280 0.040
g "W 0o o o | | 013 OPTION 2
_ {0.762) — 0038 0.145-0.200
—pf 1300°0320 ) ol ie {0.991)
{7.62-8.128) * 20021 —»I f— ! (3.683—5.080)
e —3 ] 1 A 01300005
LT TT T y  (3302t0427) i
LA 0.125-0.140
95°+5° —
g5 208 l {3.175-3.556) u.uTzu
0.009-0015 | Gy 18 90°+4° {0.508)
zs—oaen A v MIN
0.040 NOM 0.018+0.003
0.325 fn,ms {0.45720.076)
o) | saoozo0n
(nass T G {2.580£0.25)
0.045+0.015 —
(1.143£0.381) N 0.060
0.050 (1.524)
Gy T I NoeE eV F)
0.080 _,., e [<0.270 MAX>
0.055 0.050 £0.005 —»l |<— —>{ [« 0.005 MIN TYP
0.035 | 1ol TYp
0.026 w0l 1 6
TYP T
Ceramic Flatpack Package (W) 8328
Order Number LM108AW/883 or '
LM108W/883 ]
NS Package Number W10A T
0.270 MAX 0.260 -
GLASS 0.238
L_ 0.012
== t 0.008
A DETAIL A
DETAIL A 0.370 —_
0.250
PIN #1 l
IDENT 1 g 5 W10A (REV E)
0.006 _ylle '
0.004
P 0.019 [0 J |l 0.045 MAX

0.015 TYP

NATIONAL’'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As used herein:

1. Life support devices or systems are devices or
systems which, (a) are intended for surgical implant
into the body, or (b) support or sustain life, and whose
failure to perform, when properly used in accordance
with instructions for use provided in the labeling, can
be reasonably expected to result in a significant injury
to the user.

2.

A critical component is any component of a life
support device or system whose failure to perform can
be reasonably expected to cause the failure of the life
support device or system, or to affect its safety or
effectiveness.

Tel: 1(800) 272-9959
Fax: 1(800) 737-7018

National Semiconductor National Semiconductor
Corporation Europe

1111 West Bardin Road Fax: (+49) 0-180-530 85 86
Arlington, TX 76017 Email: cnjwge @tevm2.nsc.com

Deutsch Tel: (+49) 0-180-530 85 85
English Tel: (+49) 0-180-532 78 32

Francais Tel: (-+49) 0-180-532 93 58
Italiano  Tel: (+49) 0-180-534 16 80

National Semiconductor
Japan Ltd.

Tel: 81-043-299-2309
Fax: 81-043-299-2408

National Semiconductor
Hong Kong Ltd.

18th Floor, Straight Block,
Ocean Centre, 5 Canton Rd.
Tsimshatsui, Kowloon

Hong Kong

Tel: (852) 2737-1600

Fax: (852) 2736-9960

National does not assume any responsibility for use of any circuitry described, no circuit patent licenses are implied and National reserves the right at any time without notice to change said circuitry and specifications.
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