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LM 108 ,A-LM 208

A

LM 308, A

PRECISION SINGLE OPERATIONAL AMPLIFIERS

Outstanding characteristics of LM108A :

m INPUT OFFSET VOLTAGE: 0.5 mV MAXIMUM

m INPUT BIAS CURRENT:3 nA MAXIMUM OVER
FULL TEMPERATURE RANGE

m INPUT OFFSET CURRENT: 0.4 nA MAXIMUM
OVER FULL TEMPERATURE RANGE

. POWER SUPPLY CURRENT : 600 pA
MAXIMUM

« GUARANTEED DRIFT CHARACTERISTICS

m SLEW RATE OF 10 V/ps AS INVERTING
AMPLIFIER

DESCRIPTION

~ne LM108,A is a precision operational amplifier ha-
. ng specifications a factor ten better than FET am-
Mfiers overa - 55 'Cto +125 ‘Ctemperature range.
Selected units are available with offset voltages less
~an 1 mV and drifts less than 5 pV/°C. This makes
* possible to eliminate offset adjustments, in most
cases.

Tie device operates with supply voltages from + 2 V
to+ 20 V (LM308 :+ 2 V to £ 15 V) and has suffi-
cient supply rejection to use unregulated supplies.
Although the circuit is interchangeable with and
-ses the same compensation asthe LM101A, an al-
ternate compensation scheme can be used to make
t particularly insensitive to power supply noise and
so make supply bypass capacitors unnecessary.

=N CONNECTIONS (top views)
DIP8

CERDIP8
S08

December 1988

ORDER CODES

Part Temperature Package
Number Range H J N GC
LM108,A - 55to + 125 °C ° * ¢
LM208.A -40 to + 105°C ° *
LM308, A O0to + 70 °C M ¢

Note : Hi-Rei Versions Available
Examples : LM108H, LM108AH, LM308N

LCC20

1- NC 11- NC
2 - Frequency 12- NC
compensation 13- NC
3- NC 14- NC
4- NC 15- Output
5 - Inverting input 16- NC
G- NC 17- \Tcc
1 Frequency compensation  5- NC 7 + Non-inverting input 18- NC
Z Inverting input Q - Output 8 NO 1Q- NC
9 Non-inverting input 7- \Tee 9- NC 20- Frequency
4- Vce 8- Frequency compensation 10- V'cc E88LM1 08-02 compensation
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LM108,A-LM208,A-LM308,A

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter LM108, A LM208, A LM308, A Unit
Vce Supply Voltage + 22 + 22 + 22 \%
vV, Input Voltage (note 2) + 15 + 15 + 15 \%
0 Input Offset Current (note 1) + 10 + 10 + 10 mA
Ptot Power Dissipation 500 500 500 mwW
LM108GC, LM108AGC 665
Output Short-circuit Duration Indefinite Indefinite Indefinite

Toper Operating Free-air Temperature Range -55 to + 125 - 40to + 105 0to + 70 °C
Tstg Storage Temperature Range - 65to+ 150 - 65to + 150 - 65to + 125 °C

Notes : 1. 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 resis-
tance is used.

2. For supply voltages less than + 15 V, the absolute maximum input voltage is equel to the supply voltage.

SCHEMATIC DIAGRAM

Compensation Compensation

; Non-
Frequenc Invertin . "
Case Cor?lpens)., Input ’ inverting Vee Micc Output N.C.
Input
T099/S08
DIP 1,8 2 3 4 7 6 5
CERDIP
LCC20 220 5 7 10 17 15 *
* LCC 20 : Other pins are not connected.
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ELECTRICAL CHARACTERISTICS

LM308A : 0'C<Tamb<+ 70 € C, =33 pF
LM208A : -40 (C<Ta*b<+ 105 C C, =33 pF
LM108A . 55°C<Taml <+ 125 C C, =33 pF
=>VCr =+15V
Symbol Parameter
V,0 Input Offset Voltage Rs « 10 kti
am =»5 C
Tm, wTIT. 'T-a.
ho Input Offset Current
Tamo =25 C
TA~<T*. - T
1B Input Bias Current

Tama =25 C

Tmn <Tanb' T-nx

Avd Large Signal Voltage Gain
(Vp =+ 10 V. R =2 kQ)
Tamo =25 C
T~ ~ <T

SVR Supply Voltage Reaction Ratio
(Rs < 10 KU)
Taero =25 C
T—<T,,, <T"a,

lcc. Supply Current, no Load
Tamnt) * 25 C
T -<T,.s<T-,,

\A Input Voltage Range
Taab * ?5 C
T-- - T—.<Tna

CMR Common-mode Rejection Ratio
(Rs ' 10 klil
T~b =25 C
T™- <T,-, <T~,.
los Output Short-circuit Current
Tlrb =25 C
Output Voltage Swing

Tamb =25 rC
T--<Tmb<T-,,

* Vapp

Svo Slew-rate (V, =+ 10 V. RL =2 kQ, CL < 100 pF, Tamb =25 °C,

unity Gain)

57 SCS-THOMSON

LM108,A-LM208,A-LM308, A

+5< Vcc <20 V
+5<Vcec <+x20 V
+5 <Vcec <£20 V

LM108A / LM208A

LM308A Unit
Min.  Typ Max.
mV
0.3 0.5
0.75
nA
005 02
0.4
nA
LM108A - 208A 0.6 2
LM308A 4
LM108A 208A 3
LM308A 7
VimV
80 300
60
dB
96 110
96
mA
0.3 0.6
0.6
* \Y
- 14 t 14
- 14 + 14
dB
96 110
ofi
3 10 20 mA
\Y
R. =10K<2 13 14
R. =10 KU 13
V/ps
0.15
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LM108,A-LM208,A-LM308,A

ELECTRICAL CHARACTERISTICS (continued)
Symbol Parameter

tr Rise Time
(Vi =+ 20 mV, R1 =2 kn, C1 £ 100 pF, Tarb =25 °C, unity gain)
Kov Overshoot (V| =20 mV, FtL = 2 kn)
C1 £ 100 pF, Tarb =25 °C, unity gain)
Ri Input Resistance, Tamb = 25 °C
GBP Gain Bandwidth Product
(V, =10 mV, RL=2 kn, CL < 100 pF)
(f = 100 KHz, Tamb = 25 °C)
THD Total Harmonic Distortion
(f =1 KHz, Ay =20 dB, RL=2 kn, VO =2 VPP, CL < 100 pF,
Tamb = 25 °C)
Vn Equivalent Input Noise Voltage
(f = 1 KHz, Rq = 100 n)
DVio Input Offset Voltage Drift
Tmn - Tamb —T mex
Dl,o Input Offset Current Drift
Tmn ~ Tamb —25 °C

ELECTRICAL CHARACTERISTICS

Max.

0.2
0.4

N

0.6
0.6

LM308 arb- + TO“C £#5<Vcc <20V
LM208 amb —+ 105 °C +5<Vco <+20V
LM108 -55 < Tmmb<+ 125 +5<Vcec <+20V
=2 Vcci =15V
LM108 - LM208
Symbol Parameter
Min.  Typ.
Vio Input Offset Voltage Rs £ 10 kn
Tamb —25 °C 0.7
Tmin » Tamb * Tmex
lio Input Offset Current
Tamb =25 °C 0.05
Tmin ~ Tamb - T mex
liB Input Bias Current
Tamb =25 °C 0.6
Tmn —Tamb —T mex
Avd Large Signal Voltage Gain
(VO =+ 10 V, RL=2 kn )
Tamb =25 °C 50 300
Tmin —T amb —T mex 25
SVR Supply Voltage Rejection Ratio
(Rs < 10 kn)
Tamb =25 °C 80 96
Tmin —Tamb —Tmax 80
Ice Supply Current, no Load
Tamb =25 °C 0.3
Tmn —Tamb —T mex
412 SCS-THOMSON
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LM108A / LM208A

LM308A Unit
Min.  Typ. Max.
0.7 gs
10 %
30 70 Mn
MHz

0.3 0.8 1.2
%

0.12
nV/VRz
20
pVv/°C
1 5
pA/°C
0.5 25
LM308
. Unit
Min.  Typ. Max.
mV
2 5
7
nA
0.05 0.2
0.4
nA
0.6 4
7
VimV
50 300
25
dB
80 96
80
mA
0.3 0.6
0.6



LM108,A-LM208.A-LM308, A

ELECTRICAL CHARACTERISTICS (continued)

LM108- LM208 LM308 .
Symbol Parameter Unit
Min.  Typ. Max. Min. Typ. Max.
vV, Input Voltage Range \%
Tamb =25 °C - 14 +14 - 14 + 14
Tmin - "Tamb A Tmax - 14 + 14 - 14 + 14
CMR Common-mode Rejection Ratio dB
(Rs < 10 k&2
Tamb =25 °C 80 100 80 100
Tmin tx Tamb ~ Tmax 80 80
los Output Short-circuit Current mA
Tamb = 25 °C 3 10 20 3 10 20
+ Vopp Output Voltage Swing * Y,
Tamb =25 °C RI = 10 k&) 13 14 13 14
Tmin A Tamb A Tmax RI = 10 k&2 13 13
Svo Slew-rate (V, =+ 10 V, RL =2 kn, V/ps
C1 < 100 pF, Tamb = 25 °C, unity gain) 0.15 0.15
t, Rise Time * 0.7 0.7 ps

(V, =20 mV, R1 =2 kn, CL < 100 pF,
Tamb =25 °C, unity gain)

Kov Overshoot (Vi =20 mV, R1 =2 kO, %
CL < 100 pF, Tamb =25 °C, unity gain) 10 10
Ri Input Resistance, Tamb =25 °C 30 70 10 40 ME2
3BP Gain Bandwidth Product MHz
(V, =10 mV, RL=2 kfl, CL < 100 pF)
(f = 100 kHz, Tamb =25 °C) 0.3 0.8 12 0.3 0.8 12
THD Total Harmonic Distortion %
(f =1 kHz, Av =20 dB, RL =2 kQ,
V0 =2 VpP, CL < 100 pF, Tamb = 25 °C) 0.12 0.12
v, Equivalent Input Noise Voltage nV/VFiz
(f = 1 kHz, Ra = 100 Q) 20 20
DVio Input Offset Voltage Drift pv/°C
Tmin —T amb —T mex 3 15 6 30
Dlio Input Offset Current Drift pA/°C
Tmin A Tamb —25 °C 0.5 2.5 2 10
5/12
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LM108,A-LM208,A-LM308, A

POWER SUPPLY REJECTION RATIO

INPUT CURRENT (nAl

-55-35-15 5 25 45 65 85 105 125
TEMPERATURE (°CI

E88LM108 03

W >C3QVXCc

FREQUENCY (Hz) FREQUENCY (H?)

E88LM108 06

VOLTAGE FOLLOWER PULSE RESPONSE

TIME (Ms)
E88LM1 08-08
Note : 3. LM108A :- 55 C<Tam< + 125 °C, + 5V <Vcc <+ 20 V.
LM208A :- 40 *C<Tamb <+ 105 °C, + 5V <Vcc <+ 20 V.

612 r iT SGS-THOMSON
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LM108,A-LM208,A-LM308, A

OUTPUT SWING

10 15 20
SUPPLY VOLTAGE (V) OUTPUT CURRENT I +mA)
E88LM108-11 E88LM108-12
>
H
®
D
k
(0}
1k 10k 100k ™
SUPPLY VOLTAGE (+V) FREQUENCY (Hz)
E88LM108-18 E88LM108-20

CLOSED LOOP OUTPUT IMPEDANCE

WANO

a0 Q@ |OQO0 OTU®o

FREQUENCY (Hz)
E88LM108-21

fZ 7 SGS-THOMSON 72
A7 4 QLTINS



LM108,A-LM208,A-LM308,A

BASIC DIAGRAMS
STANDARD COMPENSATION CIRCUIT ALTERNATE FREQUENCY COMPENSATION

R1 R2 R1 R3

E88LM108-34

TYPICAL APPLICATIONS
STANDARD FEEDFORWARD OPEN LOOP VOLTAGE GAIN

FEEDFORWARD COMPENSATION FOR SAMPLE AND HOLD
DECOUPLING LOAD CAPACITANCE

Worst case drift less than 2.5 mV/sec.
**  Teflon, polyethylene or polycarbonate dielectric
capacitor.

812 SCS-THOMSON
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13 11 METAL CAN (top view)

Frequency
compensation

f, Output

E88IM108-40

Pin 4 connected to case

ALLOWING AMPLIFIER

* Used to compensate for large source resistances

NPUT GUARDING

.eakage currents are on the verge of causing trou-
;e at+ 125 C. The standard pin configuration of
~ost IC op amps has the input pins adjacent to pins
.-ich are the supply potentials. Therefore, it is ad-
msable to employ guarding to reduce the voltage dif-
A-ence between the inputs and adjacent metal

LM108,A-LM208,A-LM308, A

INVERTING AMPLIFIER

* Used to compensate for large source resistances.

NON-INVERTING AMPLIFIER

E88LM108-40

* Used to compensate for large source resistances.

runs. A ten-lead pin circle is used, and the leads of
the IC are formed so that the holes adjacent to the
inputs are vacant when it is inserted in the board.
The guard, which is a conductive ring surrounding
the inputs, is connected to a low impedance point
that is at the same potential as the inputs.

9/12
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LM108,A-LM208,A-LM308,A

TYPICAL APPLICATION DIAGRAMS

FAST SAMPLE AND HOLD FAST SUMMING AMPLIFIER WITH LOW INPUT
CURRENT

D/A CONVERTER USING LADDER NETWORK

10/12
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LM108.A-LM208.A-LM308, A

ECHANICAL DATA
: =INS- T099 - METAL CAN

29 PINS-TRICECOP (LCC)

2Q PINS

Jz7 SCSTHOMSON

7 # mkiiobjwvinmics



LM108,A-LM208,A-LM308,A

MECHANICAL DATA (continued)
8 PINS - PLASTIC DIP OR CERDIP

(1) Nominal dimension

(2) True geometrical position

8 PINS - PLASTIC MICROPACKAGE SO

12/12
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