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General Description

The LMIOTA sees are general purpose operatipnat

ampidees whneh teature smproved  performance

over industry standards hike the L4709, Advanced

processing techinques make possible an order of

magmnitude reduction 0 input currents, and a

redesign of the biasing oircuitry  reduces  the

temperature deitt of nput curtent. improved

specifications include:

® Dfttset voltage 3 mV maximum over tempera:
ture {(LM101A/LM201 A}

& input current 100 nA maximum over lempera-
ture {LMI01A/LM201A)

& (Otéset current 20 nA maximum over tempera-
ture (LM101A/LM201 A)

s Guaranteed drift characteristics

& QOffsets guaranteed over entire common mode
and suppiy voltage ranges

® Slew rate of 10V/us as a summing amplifier

‘This amplifier offers many features which make its
apolication nearly {oolproof: overload protection
on the input and output, no latch-up when the
common mode range is exceeded, freedom from
oscillations and compensation with a single 30 pF

r\ClJ‘F"% -

capacitor. 1t has advantages over internaily com.
pensated amolifiers o that the frequency compen.
sation can be tsilored 1o the particular application.
For example, in fow frequency circuits it can be
overcompensated for increased stability margin, Or
the compensation can be optimized 10 give more
than a factor of ten improvement in high frequen-
cy performance for most applications,

in addition, the device provides better accuracy
and lower noise in high impedance circuitry,
The low input currents slso make it particu-
larly well suited for fong interval integrators
or timers, sample and hold circuits and low fre-
quency waveform generators. Further, replacing
circuits where matched teansistor pairs buffer
the inputs of conventional IC op amps, it can
give lower offset voitage and drift at a lower cost,

The LM101A is gusranteed over & temperature
range of —566°C to +125°C, the LM201A from
~25°C 1o +85°C, and the LM301A trom 0°C
to 70°C.
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Schematic ** and Connection Diagrams (Top views)
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Absolute Maximum Ratings

LR

LMIGIA/LM20TA K LMI01A
Suoply Voitage 122V " $31.1%
Power Dutipation iNote 1} 500 mw 500 mw
Ditferential input Voltage *30v 3V
Input Voltage INote 2) 115V FR Y
Qutput Shoet Crrcurt Durateon (Note b Indetinite indetinite
Operating Temperature Range ~55°C to #125°C {LM101A) oc ,
w0 +70
. -25°C 10 +85°C (LM201A] o 0 70°C
Storage Temperature Range -65°C 10 +150°C ~857C 1o +150"C
Lrad Temperature {Soldering. 10 seconds) x0°C 200°C
Electrical Characteristics (notea)
LMIOTA/LMI01A LMIOTA
PARAMETER CONDITIONS UNIYS
. Min TYP MAX MiN TYr MAX
tnput Offwt Voltage Ta« 25°C
LMIOIA LM20TA LMXIA Ag <504} o7 k8] 20 15 mV
tnput Oftset Current Ta»25°C 15 10 Jo 50 nA
$nput Bras Current Tas25°C k] 5 ] 250 nA
Input Resstance Tae25°C 15 40 0s 20 A
Supoiy Current Ta»25C
Vg » 120V 1.8 30 mA
Vg s 116V 18 30 mA
Large Signat Vottage Gamn Ta*W°C. Vg~ 115V 50 180 5 160 Vimv
VouT = 110V Ay > 2x0
Input Qifvet Vottage Rg < 501 30 10 mv
Rg < 10 k41 mv
Aversge Temperature Coefts Rg €500 30 15 60 k] wIre
cnt of Input Olfsel Voltage Rg < 10k§2 uvre
tnput Ottser Currear 20 10 nk
Ta « Tmax . nA
Ta " TN . nA
Average Temperature Coefts ISCY Tas Tmax [ 14] 01 001 03 nAS'C
crent of Input Oftset Currer Tvin  Tas 25°C 007 02 002 06 nAlC
tngut Bras Curcent g1 03 A
Swoply Current Ta = Tmax Vs« 20V 12 25 mA
Large Signat Voltagr Gan Vg - 115V vyt tiOV 5 15 Vim¥
N Az
Outout Voltege Sving Vg« 18V
Hy ¢ 10 kil IR JNREY 112 v .
He s 204 e 13 1o 3 v
fnout Vottaye Hange Vg v 120V (311 L'
Vg 15V DL ] t12 «15 13 v
Comeun Mude Hepechioe Hotio Hg « S0 %) 80 9% 0 ] a8
Hg < 1085 d6
Supoly Voltage iy . R Rg < 5032 80 9% ] 9% d8
. Hg o 101l 8

Note 1:  The maximuin uncton tenperature of the LMIQTA 13 150°C, and that of the LM201A/LMI0TA « 100°C. For operating at elsvated
temnperatures, devices n the TU 5 package must be derated hased on a thermal resistance of 150" C/W, junchon 10 ambient, or 45° C/W, junction to
case. The thermal renstance of the dual 1n-line package 1s 187 C/W. junctian to ambient.

Note 2:  For suppiy volisges less than « 15V the abisnlute manmum apgr voitage s equal 10 the supply voltage
Note 3: Continuous short circunt 15 sllowed for case ternperatutes to 125°C and ambient temperatures ta 75°C lar LMIDTA/LM201A, and 70°C

and 55°C respectively lor LM301A
Nots &-  Uniess othecwise specilied, theie specifications appiy for C1 « 30 pF, S5V « Vg -

BV . Vg r 220V anag 25°Cc T o cB5C ILMZ0IA), 15V . Vg < 115V and 0"C < T <+ 70°C (LM3I01A).

©20V and  55°C < Th 7 4125°C (LMI101A),
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Typical Performance Characteristics (continued
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412 .. LM301 Operational Amplifier  App. 2

Guaranteed Performance Characteristics wmioianimz01a
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Typical Applications *~

Varishie Capacitance Muitiplier

(3]

Simulatad inductor

Fatt inverting Amplifier Wi High
Input tmpedance
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inverting Ampiifier Sine Weve Ouxcilistor
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Application Hints *"
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**Pin connections shown are for metal can,

oot |

)xperience hm
0 protect the

Althouw the LM101A lv designed for «oublt fren operetion -y
indicated that it Is wise 10 observe cartain precautions civen beiow,

devices trom sbnormal opomkm condmom. 1t ml‘ht te-pointed out that the
sdvice given here it 2 b -ny lc w » -!Mwh the sxact
reason why may priyes wﬂh dmvmt dnkm ) o

When driving sither input "bm. fow-inwped n&ncl ‘s fimiting should
b-plmdlnmmmthmlnpuxh-dtomrmm-pw'i s output

current of the source 10 ométhing less then 100 mA Ahisis tmcl)lly impoartant
when the inputs go. ‘outalde a plece of squipment whare they could sccidentaily be
connectad to high voi Large copacitors on the input {grester then
0.1 4F) should be trested s 8 tow source impedence and tsalated with 8 resistor,
Low impedence sources ¢o Nt cause » problem uniess their cutput voitege ex-
coeds the suppily voltage. However, the wppun 0 10 reco when they ere turned
off, 10 the isolation Iy ususlly nesded, *~ - ** 1 etewnied

The output circuitry is protected sgeinst damege from shorts 10 ground. However,
when the amplifier output is connected to ¢ point, i1 should be solated by .
8 limiting resistor, & test points' frequeniiy.gét shorted to bed plsces. Further,
when the amplitier drives » foed external to &n sguilpment, it s slso mm
10 use some sort of limiting nmlam wpnclud' h\ld\aps.

Precautions :hauld be takan to Dmuu mn}M povnr mppﬂu for the integrated
clrcuit never b ynd« it With reverss volt-
sges greater than 1V, the IC will CONAUET excessive current, fuzing internel
sluminum interconnects. If thers it a podsibliity of, this happening, clemp diodes
with » high pesk curnqmlm should be initslied on the supply lines. Reverssl of
the voitage batwesn V' and V™ will always cause 8 problem, sithough reversals
with respect 10 ground may #lso ghve difticuition in meny c‘mukt. .

The minimdm values given for the freque -
only for source resistances less than 10 i;?ﬂnm a&’cﬁlﬁm\% aumming

' Junction fem then 8 pF and capecitivé Tosdh {uhatier Dhsn SO0, 1Y any of teee
conditions are not met, it b Yy tO Qver v the amplifier

- with s lerger compensation capacitor, Amrmtdy, feed capacitors can be used in
the Teadback network to negete the stlect of wirgy capect and lacge feedback
resistors or an RC network cen be addod 1o i:olm pvociﬂ { Tdads.”

rive
- Nthcuw ‘the LM01A. b reistively unaﬂocwd bv wpplv Bypessing, this cannot
be ignored eitogethier. Gensrally it is necetsacy to bygwss the supplies to ground st
lemst oncs on avery circult cacd, and mons bypest Points mey be required If more
than five smplifiors ace usod. When bsed-forvard conpensation is smployed, how
“wver, It Is advitsbie 10 bypass the supply lesds of esch amplitler with low
inductance capacitors because of the higher !mncmfmolnd .
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Typical Performance Characteristics
for Various Compensation Circuits**
Single Pole Compensetion Two Pole Compensstion Foediorwerd Compenstion

**Pin connections shown sre for metal can.
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Typical Applications* * (continued)

Standacrd Compemation and
Oftset Balancing Circuit Fast Summing Amplifier
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Table D-3. Geq’enl-!’urpou Quad. Op-Amps
CMR ; Cqmmon mode range
DIR : Differential input range
Icc : Supply current

Vit Input offset voltage
1,, : Input offset current
Is: Input bias current
SR=Slew Rate.

Volt. Unit Supply
. Vi L., Is gain ga!ny SR volt. CMR DIR Icc Features®
Device  max max max min BW  typ. range - W) " (::1%

(mV) (nd) (nd) (V]V) ( ;}';i)(VI#S) )
m @ B®w @ 60 ) 9 - (loy (1) (12)
20 QRT

LM124 7 100 150 25K 1 .. £I'5 V*=2 432
’ to
" 315
10 50 S0K 1 .. IS Ve=2 432 20 "Q,RT
to
+15
95K 1 06 +3 £12  +30 36 Q.K
to
122
1 06 +3 +18 +36 4 Q,R,T
to

LMI124A 2

LM148 6 75 325

LM3503 5 50 500 50K

+36

- ik bk A i;‘,ﬂw”w{dq&,,q PRPETULIRTUURL I

n @ @ @ 6 (© ? @ © o un 13

Industrial —25°C to --85°C

LM 224 9 150 500 15K 1 +1'5 Vi—15 +£32 20 Q.,R, T
to
+15

LM248 75 125 500 15K 1 05 +5 4:18 +36 45 Q, R
to

+18

Commercial 0°C to +470°C

LM324 9 150 500 15K 1 .. +I'5 V+—1'5 482 2 Q,R,T
’ to
£15
LM348 75 100 400 15K 1 .. 45 +18 136 45 Q,R
to ‘
+18
MC3403 10 50 500 220K 1 06 -+3 +id 436 .7 QT
‘ : to
+36

*Note. P. Offset] adj. capabxhty 3 Q. Output short circuit _protection ; ; R. Intemal
compensation ; S.. External _.compensation ; T, Single supply eperation.
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Appendix C

108t

- QOutput voltage 210 37 V

—Output current 150 mA without external pass transistor
—wine regulatioxi; 001 %

~ Load regulation 0°03%

Voltage Regulator

(rA T723)

—Adjustable short circuit protection.

“TOP VIEW

10-Lead metal can
Lead 3 connzcted to case
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