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PRECISION SINGLE OPERATIONAL AMPLIFIERS

Outstanding characteristics of LM108A :
» INPUT OFFSET VOLTAGE : 0.5 mV MAXIMUM p
» INPUT BIAS CURRENT : 3nAMAXIMUM OVER (_f.,\
FULL TEMPERATURE RANGE L§ @
» INPUT OFFSET CURRENT : 0.4 nA MAXIMUM
OVER FULL TEMPERATURE RANGE H GC
» POWER SUPPLY CURRENT : 600 A TO99 Lcc20
MAXIMUM (Metal Can) (Tricecop (LCC))
» GUARANTEED DRIFT CHARACTERISTICS
n SLEW RATE OF 10 V/us AS INVERTING
AMPLIFIER Q
N D
DESCRIPTION DIPS s08
The LM108,A is a precision operational amplifier ha- (Plastic Package) (Plastic Micropackage)
ving specifications a factor ten better than FET am- J
plifiers over a—55 *Cto + 125 "C temperature range. CERDIP8
Selected units are available with offset voltages less (Cerdip Package)
than 1 mV and drifts less than 5 uV/°C. This makes
it possible to eliminate offset adjustments, in most
cases. ORDER CODES
The device operates with supply voltages from+ 2 V Part Temperature Package
to£20V (LM3.08 12 V to + 15 V) and has sgfﬂ— Number Range H1JINleclp
cient supply rejection to use unregulated supplies.
Although the circuit is interchangeable with and LM108,A|-5510+125°C | o | o .
uses the same compensation as the LM101A, anal- LM208,A| - 4010+ 105°C | e . *
ternate compensation scheme can be used to make LM308,A| 0to+70°C | e * *
it particularly insensitive to power supply noise and Note : Hi-Rel Versions Available
to make supply bypass capacitors unnecessary. Examples : LM108H, LM108AH, LM308N
PIN CONNECTIONS (top views)
DIP8
TO99 CERDIP8 LCC20
S08
10 \J 1E] :
2[}/37 1-NC 11- NC
2 - Frequency 12- NC
0 . goorsaton 14N
3- .
4: 35 4- NC o 910111213 15 - Cutput
5 - Inverting input 16- NC
6- NC 17- Vieo
1 - Frequency compensation  5- NC 7 - Non-inverting input 18- NG
2 - Inverting input 6 - Qutput 8- NC 19- NC
3 - Non-inverting input 7- Ve 9- NC 20 - Frequency
4- Veo 8 - Frequency compensation 10- Ve E88LM108-02 compensation
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LM108,A-LM208,A-LM308,A

B 7929237 0023011 b W

S G S=THOMSON.~7= s--= "~~~ 30E D
ABSOLUTE MAXIMUM RATINGS ' T-79-06-10 T
Symbol Parameter LM108, A LM208, A LM308, A | Unit
Vee Supply Voltage + 22 + 22 +22 \
\ Input Voltage (note 2) + 15 + 15 +15 \
lio Input Offset Current (note 1) +10 +10 +10 mA
Pot Power Dissipation 500 500 500 mw
LM108GC, LM108AGC 665
Qutput Short-circuit Duration Indefinite Indefinite Indefinite
Toper | Operating Free-air Tomperature Range —55t0+125|-40to +106| Oto+ 70 °C
Tstg Storage Temperature Range —-65t0+ 150 (- 6510 + 160 |—65t0o + 126| °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 1 V 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
] L] .
P 4 | %
cc
i IR(?HZ =‘O7kl
20kS2
| _ an o
2k
ait - a3 Ql8
5.6k &9, .
‘\QM Q17 Qutput
Q18
1
|\02| 16 2404
{ a19
Inverting
input
a23
B Q26
R14
9400
Non-inverting [ l {=H Q20
input 02 R13 <
Q26 200
K R1 R2 A
2Kk 2kQ -
a8 | g 620
N Qz8 et I Q24 -
. R19 60k /17 20k RIS
A 5.4 kS 50012 1k§2 =
- : —{ vée
E88LM108-01
Frequency| Inverting Non- —
Case Compens.| Input inverting Vée Vie Output N.C.
Input
TO99/S08
DIP 1,8 2 3 4 7 6 5
CERDIP
LCC20 2, 20 5 7 10 17 16 *
* LCC 20 : Other pins are not connected,
2n2 LS7 SGS-THOMSON
S/ et
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S 6 S=-THOMSON 30E D
ELECTRICAL CHARACTERISTICS
LM308A : O0C<Tam<+ 70°C C;=33pF +5<Vgo<£20V I,
LM208A - —40 C<Tome <+105%C O; —33pF £5<Vag<+20V TT179-06-10
LM108A ; —55C<Topy <+125°C G =38pF +5<Vog<220V T-79~
* o= (;c=i'15

LM108A / LM208A
Symbol Parameter LM308A Unit

Min. | Typ. | Max.

Vio Input Offset Voltage Rg < 10 kQ mvV

Tamb = 25 °C 0.3 0.5
Tmin < Tamb < Tmax 0.75
lio Input Offset Current nA
Tamb =25 °C 0.05 0.2
Tmin < Tamb < Tmax 0.4

lig Input Bias Current nA
Tamp =25 °C LM108A - 208A 08
LM308A
LM108A - 208A
LM308A

Avp Large Signal Voltage Gain * VimV
(Vo =10V, RL =2 kQ)
Tamb =25 °C 80 | 300
Tmin < Tamb < Tmax 60

Svr Supply Voltage Rejection Ratio dB
(Rs < 10 KQ)
Tamp =25 °C ’ 96 110
Tmin £ Tamb £ Tmax 96
lce Supply Current, no Load mA
Tomt = 25 °C 0.3 0.6

Tmin < Tamb < Tmax 0.6
' Input Voltage Range * \
Tamb =925 °C - 14 + 14
Tmin < Tamb < Trax - 14 +14
CMR | Common-mode Rejection Ratio dB
(Rs < 10 kQ)
Tamb =25 °C 96 110
Tmin < Tamb < Tmax 96
los Output Short-circuit Current . *
Tamb =25 °C 3 10 20 mA
+ Vopp | Output Voltage Swing * \
Tamb =25 °C RL =10 KQ i3 14
Trmin £ Tamb < Trax RL =10 KQ 13
Svo Slew-rate (V| =210 V, RL =2 kQ, C, € 100 pF, Tamp =25 °C, * V/us
unity Gain) 0.15

Tmin < Tamp £ Tmax

~N W RN

K 3/12
Kyy 53 THOMSON
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ELECTRICAL CHARACTERISTICS (continued) ~ T-79—06;1 0

LM108A / LM208A
Symbol Parameter _ LM308A Unlt
Min. | Typ. | Max.
tr Rise Time o 0.7 js
(Vi=+20mV, RL =2 kQ, G < 100 pF, Tamp =25 °C, unity gain)
Kov Overshoot (V) =20 mV, R =2 kQ) 10 %
CL £ 100 pF, Tamb =25 °C, unlty gain)
R Input Resistance, Tamp =25 °C * | 30 70 MQ
GBP | Gain Bandwidth Product * MHz
(Vi=10 mV, RL =2 kQ, CL < 100 pF)
(f =100 KHz, Tamp =25 °C) 0.3 0.8 1.2
THD | Total Harmonic Distortion * %
(f=1KHz, Ay =20 dB, RL =2 kQ, Vo =2 Vpp, Ci < 100 pF,
Tamb =25 °C) 0,12
Vn Equivalent Input Noise Voltage * nVAHz
{f =1 KHz, Rg =100 Q) 20
DVio | Input Offset Voltage Drift uv/ire
Trin £ Tamb £ Tmax 1 5
Dlio | Input Offset Current Drift pA/°C
Tmin < Tamb <£25°C 0.5 2.5

ELECTRICAL CHARACTERISTICS

LM308 : O0<T,mp<+ 70°C +5<Vgos220V
LM208 :—40 < T mp <+ 105 °C +5< Vo <£20V
LM108 : —55<Tmp £+ 125 °C +5< Voo ££20V
*=>2Voo =215V
LM108 - LM208 LM308
Symbol Parameter M -M20 M Unlt
Min. | Typ. | Max. | Min. | Typ. |Max.
Vio Input Offset Voltage Rs < 10 kQ mv
Tamp =25 °C 0.7 2 2 6
Tmin £ Tamb £ Tmax 3 7
lio Input Offset Current nA
Tamb =25 °C 005 | 02 0.05 [ 02
Tmin £ Tamb £ Tmax 04 04
lis Input Bias Current nA
Tamb =25 °C 0.6 2 0.6 4
Tmln < Tarnb < Tmax 3 7
Avp | Large Signal Voltagé Gain * vimy
(Vo=1£10V,RL=2kQ)
Tamb =25 °C 50 300 50 300
Tmin £ Tamb £ Tmax 25 25
Svr Supply Voltage Rejection Ratio dB
(Rs < 10 kQ) . '
Tamb =25 °C 80 96 80 96
Tmin £ Tamb < Tmax 80 80
Icc Supply Current, no Load mA
Tamp =25 °C 0.3 0.6 03 0.6
Tmin £ Tamb < Tmax 0.6 0.6
4z : 37 S5S-THOMSON
YF sercromEcTROE
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S G S=THOMSON 30E D . -
ELECTRICAL CHARACTERISTICS (continued) T_79—06—] 0
' LM108 — LM208 LM308
Symbol Parameter - Unlt
Min. | Typ. | Max. | Min. | Typ. [Max.
Vi Input Voitage Range * \'
Tamb =25 °C - 14 +14 [ — 14 + 14
Tmin € Tamb € Tmax -14 +14 | — 14 + 14
CMR | Common-mode Rejection Ratio dB
(Rs < 10 kQ)
Tamb =25 °C 80 100 80 100
Tmin < Tamb < Tmax 80 80
los Output Short-circuit Current * mA
Tamb =25 °C 3 10 20 3 10 20
+ Vopp | Output Voltage Swing * \
Tamb =25 °C RL =10 kQ 13 14 13 14
Tmin < Tamb £ Tmax RL =10 kQ 13 13
Svo Slew-rate (Vi =+ 10 V, RL =2 kQ, * Vius
CL <100 pF, Tamp =25 °C, unity gain) 0.15 0.15
tr Rise Time * 0.7 0.7 us

(Vi=£20mV, R =2 kQ, Cy <100 pF,
Tamb =25 °C, unity gain)

Kov Overshoot (V) =20 mV, R =2 kQ, %
CL <100 pF, Tamp =25 °C, unity gain) 10 10
Ry Input Resistance, Tamp =25 °C * 30 70 10 40 MQ
GBP Gain Bandwidth Product * MHz
(Vi=10 mV, R =2 kQ, C_ < 100 pF)
(f =100 kHz, Tamp =25 °C) 0.3 0.8 1.2 0.3 0.8 1.2
THD | Total Harmonic Distortion s ' %
(f=1kHz, Ay =20 dB, R =2 kQ,
Vo =2 Vpp, CL £ 100 pF, Tamp =25 °C) 0.12 0.12
Va Equivalent Input Noise Voltage * nVAHz
(f=1kHz, Rg =100 Q) 20 20
DVio Input Offset Voltage Drift uv/eCc
Trmin < Tamb < Tmax 3 15 6 30
Dlio Input Offset Current Drift pA/°C
Trmin £ Tamp <25 °C 05 25 2 10
L§7 SGS-THOMSON 12
Y ichomEcTRomIES
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LM108,A-LM208,A-L308.4 BB 7929237 0023015 3 M
S 6 S-THOMSON  T-79-06-10 . 3QE D

INPUT CURRENTS (Note 3) ‘@ POWER SUPPLY REJECTION RATIO
k|
2.0 = 120
| J ] l ] o | Vee=#£15V
1.5 . - .& 100 \;‘ Ay=1
_ 10 ~ Bias current ; \\ ~ Tamb= +26C
< R 5 o " L
c 2 80— ™
il 0.5 ™~ 5 \\ Positive
2 : o 60 N, supply
g a =N N
5 °] 3 w 40 AN
w
O 015 7] N)
- g Negative S
2 4 20 AN
o 010 3 supply 1
z Offse \ v
= ~U t current > . s G == 30 pF o
- > o f N
0.05 | 4 == = Cy =100 pF
a
; T SN i
—55-35-155 25 45 65 85 105 126 ) 100 1k 10k 100k M 10M
- TEMPERATURE (°C) . FREQUENCY (Hz)
Sl E8BLM108-03 E88LM108-05
s OPEN LOOP FREQUENCY RESPONSE éﬁ INPUT NOISE VOLTAGE
S 120 z 10l =%
e 100 - 4 f=op w
i g Nr++JH ¢ ¢
s 2 Ji =
= >
5 80 \\ c\s 100 pF 135 5 _g. ol [ Rg =1 M|}
h o . [
o @ N Nt ?? z B 102 !
w 4 90 o 10
Q { NI\ 3 Q 1 fRg =100k
g 40 + s =30p — 4 o
. 5 N A ! g- w =
e [+ Gain  — N\ 45 a E . Rg —~0
- > 20 r- N N 4
ERR | Phase e A, ‘ 2 3
o +C, = 100 pF 2
fCr=200F" KX 0 AT
. “2,7 0 100 1k 10k 100k M T0M H 10 100 1k 10k 100k
- FREQUENCY (Hz) ) FREQUENCY (Hz)
L E88LM108-06 E88LM108-07

VOLTAGE FOLLOWER PULSE RESPONSE

10
. 8
s 6
g 4 R -
§ 2 Input
. o \
"g‘ 0 Oulput
~2
8 _, VAR
> - -\ cc=115V
-6 C¢=30 pF
-8 lTamb= +25°(4
-10 | - |

0 20 40 60 80 100120140160

- ~ TIME (us)
' E88LM108-08
Note: 3. LM10BA :-55"C<Tamps+1256°C,t5V<Vee<£20V,
LM208A : 40 ‘C< Tamp <+ 106 °C, 5 V< Voc £ 20V,

6/12 ¥
Kyy S5 THOMSON
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LM108,A-LM208,A-LM308,A

S 6 S=-THOMSON 30E D T-79-06-10
SUPPLY CURRENT OUTPUT SWING
15
600 T & Vee =115V
— 500 |- —\L - P
< oC >
= Tamb=~25"C H
[ g ; s -~
400 10
s AT g
] Tamb= +25°C H
= am E 4
3 300 1 @ s pr 3
> 1 Tamb= +85°C 5 £ 3 @
3 & i o | 33 |
g 200 £ ° + [ i
a ’ 3 g + |
100 Iyt
B il
0 o i
5 10 15 20 0 2 6 8
SUPPLY VOLTAGE (£V) OUTPUT CURRENT (£ mA)
E88LM108-11 E88LM108-12
VOLTAGE GAIN LARGE SIGNAL FREQUENCY RESPONSE
120 16 T
] Voo =415y
Tamp = +25°C
— Tamb = +26°C FAEd o i Hill-
8 110 H Cy =30 pF|Cy =3 pF
Z Tamb= =
< —= 2 8 X1t
M )’( 5°C o
lwu A Tamb= + 125 '5 "
g 1o g
>
‘g‘ / 3 °
c=0
]
f =100 Hz NG
90 —t 0 i
5 10 15 20 1k 10k 100k ™
SUPPLY VOLTAGE (V) FREQUENCY (Hz)
E88LM{08-18 E88LM108-20
__ CLOSED LOOP QUTPUT IMPEDANCE
c
o 10°
3] -+.
z
8 2 r " —
(4
o I\ I
2 S )
5 10! N7 ™
£ \l &(Av=1,c,=30pl=
v
3 1w° / {\I\,=1ogo, C; =0pF
3 / Av=100?,Cf=|30pF
S lop =t1mA {
g ‘/ Voo =15V
g 102 Tamb= +25°C
o 10 100 1k 10k 100k 1M 10M
FREQUENCY (Hz)
Eg8LM108-21
(N7 SGS-THOMSON ma
S/ e
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BASIC DIAGRAMS
STANDARD COMPENSATION CIRCUIT

S 6 S=THOMSON /'y _7g_qe 10

30E D

ALTERNATE FREQUENGCY COMPENSATION

R1 R2

~ej
R3 —O €0
+¢|
R1 C
Cs = — 9
R1 +R2

C¢ Co = 30pF
E88LM108-33

R1 R3
-e

R2 L——O ep

Cs

o . 100 pF
* Improves rejection of power
supply noise.
3

E88LM108-34

+e)

TYPICAL APPLICATIONS

STANDARD FEEDFORWARD OPEN LOOP VOLTAGE GAIN
- 120
o1k e e
5 pF Yo Feedforward 1
10 ka2 5 N 7 " o
— 14 2 a0 <"\ compensation 125 X
= N IS »
\ E A ’Ph-'ep g,‘
LM108A L_o g 60 3 0 o
Output uw 40 st N g
(L] - o \\G _ ]
3ka2 E20[Standard ) /,‘.& ain_la5 2
c o, compensation ~ a
500 >
P 10 pF F]l ll No
-20

£88LM108-35

1 10 100 1k 10k 100k 1M 10M
FREQUENCY (Hz) EssLm108-36

FEEDFORWARD COMPENSATION FOR
DECOUPLING LOAD CAPACITANCE

SAMPLE AND HOLD

QOutput

[:11 JRY
Q2 .
Sample
ci*’
&1 nF

c2
30 pF
E88LM108-37
*  Worst case drift less than 2.5 mV/sec.
**  Teflon, polyethyléne or polycarbonate dislectric
capacitor.

Power bandwith: 260 kHz
Small signal bandwidth: 3.6 MHz
Slaw rate: 10 V/ps

Rs
Input O—{L}

Rl
150 ka2

LM208A

E88LM108-38

In addition to increasing speed the LM201A raises high
and low frequency gain and eliminates thermai feed-
back.

8/12 L7 S5s:THOMSON

MISRCELESTRCAITS
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LM108,A-LM208,A-LM308,A

-79-06-10
CB-11 METAL CAN (top view) INVERTING AMPLIFIER T-79-0
Frequoney S G S=THOMSON 30E D
compensation
N\
/ l Ve R A2
Input O—D—?——CJ——
\ / LM108
8 LM208
1 7 LM308
- oommm  Output > —OOutput
4 5.
l R3*
Guard -
Vee \
E88LM108-40 £88LM108-40
Pin 4 connected to case * Used to compensate for large source resistances.
FOLLOWING AMPLIFIER NON-INVERTING AMPLIFIER
R2
* - —
LM108
A3 R3* LM208
LM;?S LM308
LM
LM308 »——OQutput
b——Q0utput
Input uip R1
’ input
E88LM108-40 E88LM108-40
* Used to compensate for large source resistances. * Used to compensate for large source resistances.

INPUT GUARDING

Leakage currents are on the verge of causing trou-
ble at + 125 °C. The standard pin configuration of
most |C op amps has the input pins adjacent to pins
which are the supply potentials. Therefore, it Is ad-
visable to employ guarding to reduce the voltage dif-
ference between the inputs and adjacent metal

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.

L7 S6s-THOMSON 12

MICRCELECTROR S
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LM108,A-LM208,A-LM30a.A HE_ 7925237 0023019 0 MW _

T S 6 S=THOMSON J0E D
- TYPICAL APPLICATION DIAGRAMS
FAST SAMPLE AND HOLD FAST SUMMING AMPLIFIER WITH LOW INPUT
CURRENT o
Input T— 79—06‘] 0
10 pF Rg
5 ki . éﬂ_lﬁ
Input 12,2 nF .

LM308 150kt [ hooka Lm318

2»_114_'391 + +

3 8 k2

100k2 1nF ‘B

» i

Output Output

L 30 pF
ans X —-—IrF
rOpF
4
Sample m
E88LM108-41 e E88LM108-42
3

D/A CONVERTER USING LADDER NETWORK

o
T=

5 kil 6 k- & ks?

LM308 k——-» Qutput

10 kQ 10 k2 10 ke +

5 ka2

: Optional : reduces settling time, 1

E88LM108-43

1012 _ THOMS
1577 ggsmgmﬁ@m?c'g
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MECHANICAL DATA S 6 S-THOMSON 30E D
8 PINS - TO99 — METAL CAN
mm T-79-06-10
Pin 4.06
4,20 7.75
469 ™ LEI 50 1
R :
E
0.26
T.01
12,7 min.
8FINS
0.407
0.508
20 PINS — TRICECOP (LCC)
mm
8.74 | 1.86 max.
.27 9,04
14 18
13 19 F

|
Output n?]
- _ 71
2.16

0
w

e=127 Jelete l e 'I, Datum 8.74
.04

Zu PINS

‘ SGS- 11/12
S/ Rﬂt@x@ﬂagvg@sm?cg
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S 6 S-THOMSON 7 E!DE D!

MECHANICAL DATA (continued) e
8 PINS — PLASTIC DIP OR CERDIP T—79~06—1 0
mm e=2.54 e o e e 85 max,

N 1B N g
,F[_EF— 0.5 min
| )

/ \
¢ \
/ \
02 .0l A
03 o
. 762 T
1:27max. o, _" ,1_‘1,_Zln_ui (2)
18 5
i 1
Datum
Repére ™\ . {1} Nominal dimension
o M1/ 6as(1 {2) True geometrical position
Ou
[+
L,.l LI LL
‘ lOmax .

8 PINS — PLASTIC MICROPACKAGE SO

mm e=127 ] e | e | e |, o11e 04185
0.265
' 1 : 0.63
max.
04
. ! ' ' min.
l 8 5 - T
52 39 01 il
6.2 4.0 0.2
I 4 |
RN %
Datum 0.35 min,
Repére 0.45
L 4,75 1,75 max.
4,95
.8P|Ns
12ni2 : L7 SGS-THOMSON
Y/ #icRoriEcTRORICS

428




