THOMSON LM108,A

LM208,A

SEMICONDUCTORS LM308.A

PRECISION SINGLE OP-AMPs

PRECISION SINGLE

The LM108,A is a precision operational amplifier having specifications a factor OPERATIONAL AMPLIFIERS
ten better than FET amplifiers over a — 55°C to + 125°C temperature range.
Selected units are available with offset voltages less than 1 mV and drifts less
than 5.V/°C. This makes it possible to eliminate offset adjustments, in most
cases.

The device operates with supply voltages from +2 V to +20 V {LM308 :
+2 V to +15 V) and has sufficient supply rejection to use unreguiated sup- CASES
plies. Although the circuit is interchangeable with and uses the same compen-
sation as the LM101A, an alternate compensation scheme can be used to make CB-11 CB-706

it particularly insensitive to power supply noise and to make supply bypass capa- (T0-99)

citors unnecessary.

Qutstanding characteristics of LM108A :

* Input offset voltage : 0.5 mV maximum

® input bias current : 3 nA maximum over full temperature range

® Input offset current : 0.4 nA maximum over full temperature range
® Power supply current : 600 gA maximum '

® Guaranteed drift characteristics

® Slew rate of 10 V/us as inverting amplifier.

H SUFFIX GC SUFFIX
METAL CAN TRICECOP {LCC)
ORDERING INFORMATION
CB-98 CB-342
Hi-Rel versions available - See chapter 14
PART NUMBER TEMPERATURE PACKAGE
RANGE H |oG|op|Gc| FP *
LM108,A -56°C to +125°C| @ | @ [ ]
LM208 A -25°C to + BGK°C
LM308.A 0°Cto + 70°C| @ | @ | @ . DP SUFFIX FP SUFFIX
Ex : LM108H. LM10BAH, LM30BDG PLASTIC PACKAGE PLASTIC
amples : , '
DG SUFFIX MICROPACKAGE

CERDIP PACKAGE

PIN ASSIGNMENTS

CB-11 CB-98 : CB-705
CB-342 iTop views)
yd N D 1-NC
2 E — :I 7 2 - Frequency compensation
3 16 3-NC
4[] 15 4 - NC 910111213
5 - Inverting 1nput
6 - NC 11 - NC 16 - NC
1 - Frequency compensation 5 - NC 7 - Non-inverting input 12 - NC 17 - VEC
2 - Inverting input 6 - Output 8 - NC 13- NC 18 - NC
3 - Non-inverting input 7-Ve 9-NC 14 - NC 19 - NC §
4-Veo 8 - Frequency compensation 10-Vee 15 - Output 20 - Frequency compensation ]
b}
©
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LM108,A*LM208,A¢LM308,A

MAXIMUM RATINGS

VT R I T T

Note 1 : The inputs are shunted with back-to-back diodes for overvoitage protection. Therefore, excessive current will flow if a dif-
ferential input voltage in excess of 1 V is applied between the inputs uniess some limiting resistance is used.
Note 2 : For supply voltages less than + 15 V, the absolute maximum input voltage is equal to the supply voltage.

Rating Symbol LM108.A LM208.A LM308.A Unit

Supply voltage Vee +20 +20 118 v
Input voltage (Note 2) vy +15 +15 +15 A
Input offset current (Note 1) ho 10 10 10 mA E
Power dissipation Prot 500 | 500 500 mW §

LM108GC, LM10BAGC 665 - - E
Qutput short-circuit duration - indefinite Indefinite Indefinite — %
Operating free-air temperature range Toper ~55to0 +125| -3510 +85 Cto + 70 °C §
Storage temperature range Tstg ) Lo 65-> to +150 | -65tc +150| -6510 +128% °C %

SCHEMATIC DIAGRAM
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C b
Inverting * E
input { <01 027 g
5 Q23 :
03 Q4 50k Q25 %
R14 E
94012 E
Non-inverting E] ] 31+ 020 E
input a2 R12 E
026y 20K z
R1 R2 P E
2k 2k , g
R1 £
az8 [ 20 :
q : s
Q29 R18 A6 a2 =
R1g 60k{l R17 20k!? R1% E
5.4k 5002 k{2 B :
¢ —{J vee
CASE Fraquency| Inverting in N:::.' vz vi o %
Compens.| input verting cC cc utput N.C. E
input 5
c8-1 :
cB-98 1, 8 2 3 4 7 6 5
CB-342 E :
CB-705 2,20 5 7 10 17 15 . :
* CB706 : Other pins are not connected. . E
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LM108 A*LM208 . A*LMJIUTS,. A

ELECTRICAL CHARACTERISTICS
LM108A : — 55°C < Tamb < +125°C,
LM20BA : - 25°C< Tamp< + 85°C,

LM308A : 0°C<Tambs + 70°C,

{Unless otherwise specified)

t5VEVeos t 20V
15 VgV 220V
+5VEVecg £15 V

LM108A - LM208A LM308A .
Characteristic Symbol i Typ | Max | Min | Typ | Max Unit
Input offset voltage Vio mV
Tamb= +25°C — 0.3 05 - 03 05
Tmins Tamb S Tmax ) - - ! - - 0.73
Input offset current o nA
Tamb= +25°C - 005 02 — 0.2 1
Tmin% Tamb S Tmax - - 0.4 - _ 15
Input bias current [IT:) nA
Tamp = +25°C — 08 2 — 1.6 7
Tmin$ Tamb € Trnax — — 3 - - 10
Large signal voltage gain (Vec= 115V, R 210 k2, Vo= 210V Avp V/mV
Tamb= +25°C 80 | 300 | - 80 | 300 | -
Tmin < Tamb < Tmax 40 - - 60 - -
Supply voltage rejection ratio SVR 96 110 — 96 110 — dB
Supply current 'EC' icc mA
Tamb = +25°C — 0.3 0.6 — 0.3 a8
Tamb = Tmax — 0.15 | 04 - - -
Temperature coefficient of input offset voltage aVvio - 1 5 - 5 uV/eC
Temperatura coefficient of input offset current alig - 0.5 25 - 2 1¢ | pAseC
Input voltage range (Voo =115 V) V] +135| — - +14 - - v
Common-mode rejection ratio CMR 96 110 - 9% 110 — dB
Cutput voitage swing (V= 118V, R =10 kil Vorp 13} t+14 - +13 | +14 - v
Input resistance (Tamp = +25°C) R) 30 70 - 10 40 - Ma
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LIVI VO, AT LIVILAUY, AT LIVILO, M

LM108 : -55°CE Tamp< +125°C, 15 VgV 220V
LM208 : —-25°C<Tymp< + B85°C, 165 VEVpeg 220V
LM308 : 0°CE Tymb< + 70°C, +5 VL Ve 1B Y
(Uniess otherwise specified)

LM108 - LM208 LM308
Characteristic Symbol Unit
Min | Typ | Max | Min | Typ | Max
Input offset voltage Vio my
Tamb = +25°C - 0.7 2 — 2 75
Tmin < Tamb € Tmax - - 3 - - 10
Input offset current o nA
Tamb= +25°C - 005 | 0.2 - 0.2 1
Trmins Tamb < Tmax - - 04 — - 1.5
Input bias current g nA
Tamb = +25°C - 0.8 2 - 1.6 7
Trin< Tamb € Tmax - - 3 = - 10
Large signal voftage gain (Voo =115V, Ry 210 ki, Vo= 10 V) AvD V/mv
Tamb = +25°C 50 300 - 25 300 -
Trnin€ Tamb € Tmax 25 - - 15 - -
Supply voltage rejection ratic SVR a0 96 — 80 9% - dB
Supply current IEC' Ice mA
Tamb = +26°C - 0.3 06 - 0.3 08
Tamb = Tmax - |01 04} — - -
Temperature coefficient of input offset voltege aVig — 3 15 — & 30 uv/eC
Temperature coefficient of input offset current aho - 0.5 25 -~ 2 10 | pA/eC
Input voltage range (Vo= 115 V) V) +135| - — 14 - — v
Common-mode rejection ratio CMR 85 100 - B0 100 - dB
Output voltage swing (Vcc= £15 V, Ry = 10 k) Vopp | 13| t14 | ~ | +13| t14| - v
Input resistance {Tamp = +26°C} Ay X 70 - 10 40 - Ma
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LM108,A*LM208 A*LM308.A

INPUT CURRENT (nA)

MEAN SQUARE NOISE VOLTAGE (nV/VHaz)

SUPPLY VOLTAGE REJECTION RATIO (dB}

INPUT CURRENTS {Note 3}
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10 ~ Bias current
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LM208
0 Ly 1
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0.0
~—y Offset current
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_65-35—155 25 45 &5 B85 105 125
TEMPERATURE (°C)
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120
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%‘ Nl
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40
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o |====C¢=30pF _
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FREQUENCY (Hz)

INPUT NOISE VOLTAGE

10°
= L Rs =1 ML
192
FRg = 100 k§
i
— L Rs =0
10!
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FREQUENCY (Hz)

VOLTAGE GAIN (dBI) INPUT CURRENT (nA}

VOLTAGE SWING {V)

INPUT CURRENTS

N oW b

Bias current

! T
LM308 ‘

0.25 + +

Offset current

-
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] 1
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OPEN LOOP FREQUENCY RESPONSE
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i s e P
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T
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R
€60 7 0
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40 F—t+—1 ¢ =30 ppl
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| Phase = e 4
0 C, =100 pF N2}
ﬁg#_icf=30pF L 0

-2
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FREQUENCY (Hz)

VOLTAGE FOLLOWER PULSE RESPONSE

10

8

6

= :

2 Input

0 Olmpf! 7]
B ™

J\ cc=115V
-6 Cs=30 pF
-8 Tamb = +25°C
—10 l 1.1 i

0 20 40 60 80 100120140160

TIME (us)

Note3: LMI0BA : -BB°CLTamps +126°C, 15 VgVt 20 V.
LM20BA : - 25°C g Tymps + 86°C, t5VgVpoos 120V
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LM108,A°*LM208,A*LM308.A

SUPPLY CURRENT (:A) SUPPLY CURRENT (uA)

SUPPLY CURRENT (. A)
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LM108A

OUTPUT SWING (£ V)

LM208A

QUTPUT SWING (1 V)

LM308A
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QUTPUT SWING
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LMI08. AL M2UB, A®LVMIS, A

VOLTAGE GAIN (dB}

OUTPUT SWING (£ V)

VOLTAGE GAIN

120 T T
LM10BA
L !
i } .
Tamb = 425°C
110 oC
T“h‘l-_ﬁ L
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100 2
+ =100 Hz
%0 10 15 20
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- ]
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T 110
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g +——]
w - oc
L] Tamb = +125
I 100 A !
-l
s v
>
f =100 Hz
N g 10 16 20

SUPPLY VOLTAGE (V)

VOLTAGE GAIN

LM3I0BA
1 I
1 1
Tamb=0°C ——
e -
T, = - 26°C
°C amb
Tamb= +70 l
Ci=0
f =100 Hz
5 10 15 20

SUPPLY VOLTAGE (1 V)

.LARGE SIGNAL FREQUENCY RESPONSE
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1HI
- i A (]
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N
-
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1k 10k 100k

FREQUENCY (Mz}

CLOSED LOOP OUTPUT IMPEDANCE ()
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CLOSED LOOP OUTPUT IMPEDANCE

10°
i l;
10%
10
Ay=1, C; =30 pF
=0QpF
100 1000, C¢=0p
1000, C; = 30 pF
L) 1
307! ly =X1mA 1
Vee =115V
-2 Tme= +25°C
10

10 100tk 10k 100k 1M 10M

FREQUENCY (Hz)

TR T TR R e e e e r e e e A A e e e e e e e e e e i e HEH I HE I i e e e e I E I I e s HI N I I HI e e e e e e e e e e e e e e e e e e e e A e e



LiVilUs. A*LVIZUB, A*LM308 A

EQUIVALENT INPUT OFFSET VOLTAGE (mV} EQUIVALENT INPUT OFFSET VOLTAGE (mV)

EQUIVALENT INPUT OFFSET VOLTAGE (mV)

100k ™M 10M

100k 1M 10M

10

10

10

10

100k ™ 10M

INPUT OFFSET VOLTAGE

E Tamb = +25°C

Maximum _,"

= Typical =

100M
ENPUT RESISTANCE {()

INPUT OFFSET VOLTAGE

—85°C < Tpmp € + 125°C

Iix

100M
INPUT RESISTANCE (1)

INPUT OFFSET VOLTAGE

= — -
E Tamh = +25°C S

Maximum | 1

L Typical

100M
INPUT RESISTANCE {(l)

LM108A
w DRIFT ERROR
)
g_ 10 m
& g“j -55°CE Tamb & + 126°C
23
w3
w
=} W
0g 107
xh
20
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W ep 1
B & 10
=6 :
=t Typical H
52
2z
g- 10°
: 100k ™ 10M 100M
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LM108
[T9
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£ 10?
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o
3
w
=] W
o2 107k
S - T
g s 141
>
g
- am M
] 1 !
uw 10
28 1l
po i
w2 I
E il
£~ 10° L
3 100k 1M 10M 100M
INPUT RESISTANCE (01}
LM208
e
5 DRIFT ERROR
E_ 10°
13 f - 25°C< Tamp & +85°C
£33
w
w
8‘9 2
wd 10
[« e
23
g E Maximum
g8 Y
g 10
SO -
e Typical
52
az "
Z 1w
> 100k ™ 10M 100M
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LM108,A*L M208,A*LM308 A

EQUIVALENT INPUT OFFSET VOLTAGE (mV)

EQUIVALENT INPUT OFFSET VOLTAGE (mV)

LM208A
INPUT OFFSET VOLTAGE w DRIFT ERAOR
o
10? - 25°C < T 85°C g0 Z 250 >
- < Tamp < + Z5 ~256°C & Tymp < +85°C
=gy T
QO ~
3
w
w
10 8 e 1’
H E S 1
3
g
0 E o 1 ]
10 a® w0
w
26
=
%
. 2
10" | IE 00 )
100k ™M 10M 100M "'>" 100k ™ 10M 100M
o
INPUT RESISTANCE (1} INPUT RESISTANCE {01}
LM308
INPUT OFFSET VOLTAGE 5 DRIFT ERROR
3 3 E
107 = e _ WEF : 3 E
R 4 zc U F THEE 1 1
- 44 -1*”% + C:H: Ml LE) ‘S OngTambs +70°C *:::: - ‘J;'; E
Tamb = +25°C o} . n “ 4888 E
& T T il
10° b=% —pipmi ¢ 3 09 1? =
S - Y —:::: - MR _‘ ¥ #g Maximum ol
F -+ 1+ -l»-: H — r 5
Fe-] it A ) B> maiil :
i ot ’ 4 , w :
10" Maximum - J o 10'{ Typical E
¥ I W i 8 =
L T 1] ol 'lﬂ H =
I Typical w 5 i
oo
ST &5 I |
100k ™M 10M 100M ;" 100k 1M 10M 100M
L-¢
INPUT RESISTANCE (i) INPUT RESISTANCE Q)
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LM108 A°LM208 A*LM308 A

BASIC DIAGRAMS

STANDARD COMPENSATION CIRCUIT ALTERNATE FREQUENCY COMPENSATION®
R1 R2 R1 R3
— 8} —-ef
R3 €0 R2 —O €0
+e te
CS
R1
¢ > Co 100 pf
A1 +R2 . i
Cs Co = 30pF Improves rejection of

power supply noise.

TYPICAL APPLICATIONS

FEEDFORWARD COMPENSATION
FOR DECOUPLING LOAD CAPACITANCE

STANDARD FEEDFORWARD OPEN LOOP VOLTAGE GAIN A2
20 Rg > 10k01 100 k2
< - 180 —
.00 Feaedforward
o i v
S o < \ compensation 1as X 0.01 uF 1_|lcz.
r 4 ] < A h g 10pF| R4
« 60 3 25— 00 m LM = 500 02
© e B ompur  108al | Output
w 40 l 1N — o +
2 20} Standard ;‘; Gsin 145 & A3
& | compensation > §_ _' 3kn c
S 0 1 L
i, } N, 500 pF €3 75 pF
U 10 100 % 10Kk 100k 1M 1OM 5 x 10° t0p to 0.01 »F
FREQUENCY {Hz) 1C2>TeR !
SAMPLE AND HOLD* FAST SUMMING AMPLIFIER
v
cC c5
) At Power bandwith: 250 kHz —
Input — Small signal bandwidth: 3.5 MHz Ry
Slew rate: 10 V/pus
Q1 E o
utput Rg
a2 Input o—{—} I'
l R1 C1 Cc2
Sample Cc4
150 k$2 F
J-C'I" 12n 12 nF 150 p¥

&1 i
c2
b 30 pF LM208 A

* Worst case drift less than 2.5 mV/sec.

** Teflon, polyethylene or polycarbonate dielectric
capacitor.

In addition to increasing speed the LM201A raises high and
low frequency gain and eliminates thermal feedback.
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LM108,A*LM208,A*LM308 A

TYPICAL APPLICATIONS (continued)

{Top view)
CB-N l
METAL CAN Frequency nput
compensation
/ » v
\ / cc Output
1 8 7
commmm Output
4 5']
Guard !
Yee
Pin 4 connected 1o case INVERTING AMPLIFIER
R2
I 1
Svrmd

LM108

R3* LM208

y —~_ LM308

M108
I[moe 1 ——O Cutput
LM308 +
——CQ Outpurt R1
A\
Input
FOLLOWER AMPLIFIER NON-INVERTING AMPLIFIER

* Used to compensate for large source resistances.

INPUT GUARDING

Leakage currents are on the verge of causing trouble at +125°C.
The standard pin configuration of most IC op amps has the input pins
adjacent to pins wich are the supply potentials. Therefore, it is advi-
sabie to employ guarding to reduce the voltage difference betwean
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 impe-
dance point that is at the same potential as the inputs.
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LM108,AeLM208, A*LM308 A

TYPICAL APPLICATION DIAGRAMS

FAST SAMPLE AND HOLD FAST SUMMING AMPLIFIER WITH LOW INPUT
CURRENT
2N 4391 and 1N 4148 can be repiaced == Input
by SF.T 7004 analog gate 10 pF
Rs
5 kil
4 p Ry
L
Input 2.2 nf
o
LM308 LM318 ]
- { L]mo k2 [Thoo ke
2N 4
L 2 + +
1L
‘!ssgss! 5 k$t
100k{2 1 nF <L
— \j ——
Output
Output 30 pF
N 4148 =—1nF
10 pF
1
L.M308
+
Samps - N(
D/A CONVERTER USING LADDER NETWORK
5 pF
11
17
R
—F 37—
5 k2 5 kil 5 Wiz
e —— I 1 —
LM308 b Output
10 k0 10 k2 10 kil +
1 uF*
5 ki2 TD' o
* Optional : reduces settling time. l
A Vee
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LM108,A*LM208,A*LM308 A

VT R I T T

D 508 072

)
420 775 127 max_
) = d%0 T

12.7 min

H SUFFLX
METAL CAN

. L — spnm
[p0407

0.508
DIN

cae - C-23] T7O-99 10 -99 E 101 CB-1l

CEl DATA JEDEC SITELESC SEMICONDUCTORS

mnUnnnnnnE I HIH s HI N N HH I Hnmm

mm

[ - - hlaémn_n

CB-706

: T

LB
@ D4

GC SUFFiX
TRICECOP {LCC)

I 20 pins

DIN '
M5004 CB TMS0C4 CB CB-705

z

CEI OATA JEDEC SITELESC SEMICONDUCTORS

L.
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LM108,A*LM208.A*LM308 A

R CB-9%8

\ {1} Nominal dimersion
o 79 - 3500 {2} True geometrical position

o 1 DP SUFFIX
AEgE pumpyn) PLASTIC PACKAGE
L]

8.~ DG SUFFIX
CERDIP PACKAGE

o '

A50D Fnea | CB-98

THOMBON
CEl DATA JEDEC SITELESC SEMICONDUCTORS

C. 285

-1‘2!_10"‘¢+‘ ’.m

15 CB-342

0.33 n.
0.45
. asme || FP SUFFIX
PLASTIC

52

ef

= ]
\.kL

8o MICROPACKAGE

DIN 508 ]

CcEl DATA JEDEC SITELESC s,,“m'-n,.o“

These specifications are subjeci to change without notice.
Please inquire with our sales offices about the availability of the different packages.
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