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Low Power Single Op Amp

DESCRIPTION
The LM321 brings perfor mance and economy to low power 

SOT-23-5L

systems.  With a  high uni ty  gain frequency and a  

guaranteed 0.4V/µs s lew rate ,  the quiescent  current  is  

only 430µA/amplif ier  (5V).  The input  common mode

range includes ground and therefore the device is  able  to  

operate  in  s ingle  supply appl icat ions as  wel l  as  in  dual  

supply appl icat ions.  I t  is  a lso capable of  comfortably

driving large capaci t ive loads.  

The LM321 is available in the SOT-23-5L pack age. Overall the LM321 is a low power, wide  

supply range performance op amp that  can be designed into a  wide range of  appl icat ions 

at  an economical  pr ice without  sacrif ic ing valuable board space.  

FEATURES
Gain-Bandwidth product :  1MHz 

Low supply current :  430µA 

Low input  bias  current :  45nA 

Wide supply vol tage range:  +3V to +32V 

APPLICATIONS
Chargers

Power supplies  

Industr ial :  controls ,  instruments

Desktops

Communicat ions infrastructure

LM321
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Source VI N ( + )=1V,VI N ( - )=0V,V + =15V,Vo=2V,
Ta=25℃ 20 40 mA

VI N ( - )=1V,VI N ( + )=0V,V + =15V,Vo=2V,
Ta=25℃ 10 20 mAOutput 

Current
Sink VI N ( - )=1V,VI N ( + )=0V,V + =15V, 

Vo=200mV,Ta=25℃ 12 50 ? A

Short  Circui t  to  Ground V + =15V，  Ta=25℃（ Note 2） 40 85 mA

RL=2k? 26 V
VO H V + =30V

RL=10k? 27 28 V
Output 
Voltage 
Swing VO L V + =5V， RL=10k? 5 20 mV

Note  1 Absolute  Maximum Ratings indicate  l imits  beyond which damage to the device may 

occur .  Operat ing Rat ings indicate  condi t ions for  which the device is  intended to be 

funct ional ,  but  specif ic  performance is  not  guaranteed.  For  guaranteed specif icat ions and 

the test  condit ions,  see the Electr ical  Character is t ics .  

Note  2:  Short  c ircui ts  f rom the output  to  V +  can cause excessive heat ing and eventual  

destruct ion.  When considering short  c i rcui ts  to  ground,  the maximum output  current  is  

approximately 40mA independent  of  the magnitude of  V + .  At  values of  supply vol tage in 

excess  of  +15V, continuous short-circui ts  can exceed the power dissipat ion rat ings and 

cause eventual  destruct ion.  Destruct ive dissipat ion can resul t  f rom simultaneous shorts  on 

al l  amplif iers .  

Note  3:  The maximum power dissipat ion is  a  funct ion of  T J ( M A X ) , θ J A  ,  and Ta.  The 

maximum al lowable power dissipat ion at  any ambient  temperature is  P D  = (T J ( M A X )  -  Ta)/  

θ J A  .  All  numbers  apply for  packages soldered direct ly onto a  PC board.  

Note 4:  Vo=1.4V, Rs = 0?  with V +  from 5V to 30V; and over  the ful l  input  common-mode 

range (0V to V +  -1.5V) at  25°C 

Note 5:  The direct ion of  the input  current  is  out  of  the IC due to the PNP input  s tage.  This 

current  is  essent ial ly constant ,  independent  of  the s tate  of  the output  so no loading change 

exis ts  on the input  l ines .  

Note 6:  The input  common-mode vol tage of  e i ther  input  s ignal  vol tage should not  be 

al lowed to go negat ive by more than 0.3V (at  25°C).  The upper  end of  them common-mode 

vol tage range is  V +  -1.5V (at  25°C),  but  ei ther  or  both inputs  can go to +32V without  

damage,  independent  of  the magnitude of  V + .

Note 7:  Due to proximity of  external  components ,  insure that  coupl ing is  not  or iginat ing via  

s t ray capaci tance between these external  parts .  This  typical ly can be detected as  this  type of  

capaci tance increases at  higher  frequencies .  
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SIMPLIFIED SCHEMATIC 

APPLICATION CIRCUIT 
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TYPICAL APPLICATIONS
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APPLICATION SUMMARY 
The amp can operate  with a  s ingle  or  dual  power supply vol tage,  has 

t rue-different ial  inputs ,  and remain in  the l inear  mode with an input  common-mode vol tage 

of  0 V D C .  This  amplif ier  operates  over  a  wide range of  power supply vol tages,  with l i t t le  

change in performance character is t ics .  At  25°C amplif ier  operat ion is  possible  down to a  

minimum supply vol tage of  3V. 

Large different ial  input  vol tages can be easi ly accommodated and,  as  input  different ial  

vol tage protect ion diodes are  not  needed,  no large input  currents  resul t  f rom large 

different ial  input  vol tages.  The different ial  input  vol tage may be larger  than V +  without  

damaging the device.  Protect ion should be provided to prevent  the input  vol tages from 

going negat ive more than −0.3 V D C  (at  25°C).  An input  clamp diode with a  resis tor  to  the 

IC input  terminal  can be used.  

To reduce the power supply drain,  the amplif ier  has a  class  A output  s tage for  small  s ignal  

levels  which converts  to  class  B in a  large s ignal  mode.  This  al lows the amplif iers  to  both 

source and s ink large output  currents .  Theref ore both NPN and PNP external  current  boost  

t ransis tors  can be used to extend the power capabil i ty  of  the basic  amplif iers .  The output  

vol tage needs to  raise  approximately 1 diode drop above ground to bias  the on-chip vert ical  

PNP transis tor  for  output  current  s inking applicat ions.  

For  AC appl icat ions,  where the load is  capaci t ively coupled to the output  of  the amplif ier ,  a  

resis tor  should be used,  f rom the output  of  the amplif ier  to  ground to increase the class  A 

bias  current  and to reduce dis tor t ion.  

Capaci t ive loads which are  appl ied direct ly to  the output  of  the amplif ier  reduce the loop 

stabi l i ty margin.  Values of  50pF can be acco mmodated using the worst-case non-invert ing 

uni ty gain connect ion.  Large closed loop gains or  resis t ive isolat ion should be used i f  large 

load capaci tance must  be driven by the amplif ier .  

 supply current  which is  independent  of  the 

magnitude of  the power supply vol tage over  the range of  from 3 V D C  to 30 V D C .

Output  short  c ircui ts  e i ther  to  ground or  to  the posi t ive power supply should be of  short  

t ime durat ion.  Units  can be destroyed,  not  as  a  resul t  of  the short  c ircui t  current  causing 

LM321 op

The bias network of the LM321 establishes a
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metal  fusing,  but  rather  due to the large increase in IC chip dissipat ion which wil l  cause 

eventual  fa i lure  due to  excessive junct ion temperatures .  The larger  value of  output  source 

current  which is  avai lable  at  25°C provides a  larger  output  current  capabil i ty  at  e levated 

temperatures  than a  s tandard IC op amp.

The circui ts  presented in  the sect ion on typical  appl icat ions emphasize operat ion on only a  

s ingle power supply  vol tage.  I f  complementary power supplies  are  avai lable ,  a l l  of  the 

s tandard op amp circui ts  can be used.  In general ,  introducing a  pseudo-ground (a  bias  

vol tage reference of  V + /2)  wil l  a l low operat ion above and below this  value in s ingle power 

supply systems.  Many applicat ion circui ts  are  shown which take advantage of  the wide input  

common-mode vol tage range which includes ground.  In most  cases,  input  biasing is  not  

required and input  vol tages which range to  ground can easi ly  be accommodated.

CHARACTURISTIC CURVES
(Unless  otherwise specif ied:  Vs=+5V, s ingle supply,Ta=25℃ )
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OUTLINE DRAWING 

SOT-23-5L Unit :mm
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