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General Description
The l.M 101A sem-s ate qeneral purpose operational 
amplifiers winch femtire miprovisi performance 
over industry standards like the LM709. Advanced 
processing techniques make possible an order of 
magnitude reduction in input currents, and a 
redesign of the biasing circuitry reduces the 
temperature drift of input current. Improved 
specifications include:
• Offset voltage 3 mV maximum over tempera

ture (LM101A/LM201 A)
■ Input current 100 nA maximum ovet tempera

ture ILM101A/LM201AI
■ Offset current 20 nA maximum over tempera

ture (LM101A/LM201 A)
■ Guaranteed drift characteristics

■ Offsets guaranteed over entire common mode 
and supply voltage ranges

« Slew rate of lOV/ps as a summing amplifier

This amplifier offers many features which make its 
application nearly foolproof: 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

capacitor. It has ach/amoges over internally com
pensated amplifiers m that the frequency compen
sation can be tailored lo the particular application. 
For example, in tow frequency circuits it can be 
overcompensated for increased stability margin. Or 
the compensation can be optimiied to 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 also make it particu
larly well suited for long interval integrators 
or timers, sample and hold circuits and low fre
quency waveform generators. Further, replacing 
circuits where matched transistor pairs buffer 
the inputs of conventional 1C op amps, it can 
give lower offset voltage and drift at a lower cost.

The LM101A is guaranteed over a temperature 
range of -55°C to +T25,’C, the LM201A from 
-25°C to +85<rC, and the IM301A from 0°C 
to 70*C.

Schematic * * and Connection Diagrams (Top Views)

M«ul Can Peckefe

$«• NS Peek**# J0SA

Dual-lnUne Pack#*#

T7
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Ofjkc Numbtf LM101AJ-14 
LM201AJ-14 or LM301AJ-14 

See NS PockJ14A

Order Number LM301AN 
See NS P»ck»«e N08A
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Absolute Maximum Ratings
LM101A/LM201A LM301A

Supply Voltage 122V : 18V

Power Dmipat-on {Note 11 500 mW 500 mW

Inpul Voltage *30V ?30V

Input Voltage INoie 71 115V 116V

Output Short Circuit OuralK>n (NOK 3) Indefinite Indefinite
Operating Temperature Range -55VC to +125 C (LM101AJ 0"C lo + 70’C

-25 C to +85 C (LM201AI
Storage Temperature Range -65*C lo +150*C 65*C 10+150*1

Lead Temperature (Soldering. 10 M-condt) 300* C 300*C

Electrical Characteristics (Note 4)

PARAMETER CONDITIONS
LM101A/LMW1A LM301A

UNITS
MIN TYP MAX MIN TYR MAX

Input Offtet Voltage TA • J5"C

LMtOIA LMPOIA LM301A *S<SQhU 07 20 70 7.5 mV

Input OMict Current rA . 25’C 1 5 10 30 50 nA

Input But Current 7a • 7»'C 30 75 70 250 nA

Input Remtance 7A • J5*C 1.5 40 05 2.0 win

Supply Current tA - 25ec

V$ • *20V 1.8 30 m A

VS •t ISV 1.8 30 fflA

Large Signal Voltage Cam Ta Vs* 115V

VquT- “OV «c>2kn

50 180 25 160 V/mV

Input OHtet Voltage RS<50ttU 30 10 mV

RS< 10 kJl mV

Average Temperature Coelfi Rs<ookn 30 15 60 30 eVTc
c<ent ot input OKiet Voltage * R$< to All uvr c

Input 0*Net Current .. 20 70 nA

Ta *Tmax nA

Ta ■ Tmin , nA

A*e»*ge Temperature Coet** TS-C-r 1A^ TMAx 0 01 0 1 00! 03 nA/“C

cent o* Input OHvrt Current Tmin •' 1A ,75“C 0 0? 07 0 0? 06 nA/* C

Inpif But Current 0 1 03 A*

Supply Current 7A • 7max VS ‘ '70V 1 2 25 m A

targe S<gn«i Voltage Gam vs-U5vvou| • lOv 25 15 V/mV
"t ' 7*

Outpui Voltage Siv<ng VS • M5V

Rt * 10 All M? * 14 <12 * 14 V

H, * 2 HI MO M3 110 •13 V

Input Voltage Range Vs • IWV M5 V

vs. M5v 1b 13 112 •15. 13 V

Common Mode Hejutiun Ratio HsCSOkil 80 98 70 90 dB
«s * 10*11 dB

Supply Voltage 0*-... Rs: 50 k» 80 96 70 96 d6

hs*; ioaii JB

Not* 1: The mmumuit. luuchon tnn|wi*h»r of the LMI01A tl I50"C, end th»t of the LMJ01A/LM301A „ tOO“C. For opetetmj et eleveted 
tcmptutuin. devctt ,n the TO 5 packet).- mutt he art,ltd hated on a thermal ret,nance of 1S0*C/W. tunchon to ambient, or 45"C/W. iunct.on to 
cate The thermal remtance of the dull in line package it tB7"C/W. junction to ambient.

Note 2: For supply volteget test than • ISV. the absolute maximum input voltage it equal to the supply voltage
Note 3: Contmuoui thou circuit it allowed lor cate temperatuiet to 1 2b"C and amb.ent temperatures to 75" C lor LM10IA/LM20I A, and 70*C
and 55“C rejpectrvely lor LM301A

Not* 4• Uniett oiherwue tpec.f.ed, th#i« tp*oftc«f»om apply *o» Cl ' 30 pF, »5V «" V$ «• *?0V and 55’C v TA < o;?S*C ILM101A),
•5V •. V5 ^ * 70V and 7b C » TA ♦, ‘85' X (LM701AI, ;5V •. V5 < t ISV and O'C < TA < « 70“C (LM301 A).
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412 LM301 Operational Amplifier App. 2

Guaranteed Performance Characteristics lmioia/lm2oia
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Afiimt Ofoea 
MC«ntfMoM

fpt Stray Input
Capacftancee Or Large Feedback

Although the LM101A l» detipted for trouble- frea .operttion,-e*ptflenca hat 
indicated that St S« wise to observe certain precautions given below; to protect tha 
devices from abnormal operating conditions.'It might be-poirvted out that fha 
advice given hara it *>plicabfa to practically any 1C. bp-imp. although tha exact 
ration why may differ with different devloes.' V- ' " pj-'W*-
Whan driving aithar Input ‘from a fow-impadanci aSurca. a limiting resistor should 
ba pi scad In sariat with tha.Input load to limit tha.paak (natamynaoui output 
currant of tha source to something leu than tOCl rnA.^hli lf especially important 
whan tha InpuU go outsJda a placa of equipment where they could accidentally ba 
connacted to high voitaga sourest. Large capacitors on tha input igraater than 
0.1 pH should ba treated as a low tourca Impadanca and laolatad with a resistor. 
Low impadanca sources do not cauaa a problam unlaw thair output voltage #*• 
caads tha supply voitaga. Howtvar, tha euppitai go |o rare whan thuy ara turnad 
off, eo tha leolatlon Ituaualty naadad. " ^
Tha output circuitry I* protected against damoga from shorts to ground.However, 
whan tee amplifier output It connacted to ejeat point, it should ba Isolated by 
• limiting raaistor, as test polntsfraquenbygetshorted to bad pi seas. Further, 
whan tha amplifSar drivac • load external to fche equipment, it Is also adviubie 
to usa soma sort of limiting ratiitones to preclude inlshapf. .

Precaution* should ba taken to in sura chat ^he “power auppilas for tha Integrated 
circuit never bacoma ravarsad—avan yndartranflent conditions. With ravaraa volt* 
agas graatar than IV, tha 1C will conduct axcaadva currant, furlng internal 
aluminum intarconnactt. If thara H • possibility of^thia happanlng, damp diodas 
with a high peak curranj rating should ba ihsuittsd on tha supply Host. Reversal of 
tha voitaga batwaan V and V~ will always causa a problam, althoud* ravarads 
with raspact to ground may also glva difficuitlas In many circuits.
Tha minimum vafuat given for tha frequency compensation jcepacitor ara atebla ' 
only for tourca resistances lass than 10summing

' Junction Ian than 5 pF and capaclttW Toads shatter vutn lOO'pK ff any of tgaaa 
conditions ara not mat. It bscomas naceuary to ovarcompansate tha amplifier

■ with a larger compensation capacitor. Alternately, lead capacitors can be used in 
tha f sad back network to negate tha affect of atrpy capacitance and large feedback 
resistor* or an fiC network can ba added to isolate papadtlveTSads. .

* Although die LM^OiA-b relatively unaffected by supply by pasting, this cannot 
be ignored altogether. Generally it is necessary to bypass the.supplies to pound at 
least once on every circuit card, and mom bypett'jp^fnts may ba required If more 
than fha amplifiers are used. Whan lead-forward ©ompaosatlon is employ ad, how
ever, it Is ecMtablt to bypaw the supply leads of each amplifier with low 
Inductance capacitors because of the higher frequencies involved.

••Pin connections shown ara for metal can. a ns

Typical Applications
Variable Capacitance Multiplier Simulated Inductor Fart Inverting Amplifier Witt) High 

Input Impedance



Typical Performance Characteristics 
for Various Compensation Circuits**
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Typical Applications* {Continued)

Standard Compensation and 
Offaat Baiancinj Circuit

Fait Volume FoUownr

Fast Sammkif Amfrflfkr

Bilateral Currant town

Fact AC/OC Converter'
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Table D-3. General-Purpose Quad. Op-Asnpa
V,.t Input offset voltage CMR; Common mode range
I„: Input offset current DIR J Differential input range
Ib : Input bias current /cc J Supply current
SR=Slew Rate. _________ _____ _______

V» Iu Is
Volt.
gain

Unity
gain SR

Supply
volt. CMR DIR Icc Features*

Device max max max min BW typ. range - (P) (V) max
(mV) (nA) (nA) (VIV) typ*

(MHz).
(VI pS) (V) (mA)

(12)
(1) (2) (3) to (5) (6) (7) (8) (*>) (10) (11)

LM 124 7 100 150 25 K 1 ... ±1*5 V+—2 ±32 2-0 o, r.t

to
±15

LM 124 A 2 10 50 50 K 1 ... ±1-5 V+-2 ±32 2-0 -a.RT
to

±15
Q..RLM 148 6 75 325 25 K 1 0-6 ±3 ±12 ±30 3'6

to
±22

Q..R.T
LM 3503 5 50 500 50 K 1 0-6 +3 ±18 ±36 4

to
+36

(1) (2) (3) (4) (5) (6) (7) <*} (9) (10) (ID (12)

Industrial -25°C to +85°C
LM 224 9 150 500 15 K 1 ... ±1-5 V+-1-5 ±32 2-0 Q..R.T

to
±15

LM 248 7-5 125 500 15 K 1 0*5 ±5 ±18 ±36 4-5 Q. R
to
±18

Commercial ,0®C! to +70®C
LM 324 9 150 500 15 K 1 • « . ±1*5 V+—1*5 ±32 2 a R.T

i to
±15

LM 348 7-5 100 400 15 K 1 • •• ±5 ±18 ±36 4*5 Q..R
to

±16
MC 3403 10 50 500 20 K 1 0*6 +3 ±18 ±36 .7 r\ t» t

to
+36

•Note. P. Offset' adj. capability ; Q,. Output short circuit protection j R. Internal 
compensation ; S.- External compensation ; T. Single supply operation.
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Appendix C

Voltage Regulator

(/*A 723)

- Output voltage 2 to 37 V
—Output current 150 mA without external pass transistor 

—wine regulation^ 0*01 %
—Load regulation 0’03%

—Adjustable short circuit protection.

TOP VIEW TOP VIEW

l 14

2 13

3 12

n 4 11

5 10

1 l 6 9

7 I

10-Lead metal can r
Lead 5 connected to case

1. CS 1. NC
2. -In 2. CL
3. +In 3. CS
4. Vh 4. — In
5. V~" 5. + In
6. V. 6. V*
7. Vc 7. V-
8. P+ 8. NC
9. Freq. compen. 9. Vz

10. CL 10. y.
11. Vc
12. y+

13. Freq. ompen,
14. NC.


