
DC-to-DC Converter Control Circuits    

MC34063A 

 

GENERAL DESCRIPTION                    Outl ine Drawing 

  The MC34063A is  a  monoli thic  control  

c i rcui t  containing the pr imary functions 

required for  DC-to-DC converters .  These 

devices  consis t  of  an internal  temperature  

compensated reference,  comparator,  

control led duty cycle osci l lator with an 

act ive current  l imit  c ircui t ,  dr iver  and high 

current  output  switch.  This  ser ies  was specif ical ly designed to  be incorporated in 

Step-Down and Step-Up and voltage-  Invert ing appl icat ions with a  minimum number 

of  external  components .                     

 

FEATURES 
 Operat ion from 3.0V to 40V Input  

 Low Standby Current  

 Current  Limit ing 

 Output Switch Current  to  1.2A 

 Output Voltage Adjustable  

 Frequency Operat ion to  100kHz 

 Precis ion 2% Reference 
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BLOCK DIAGRAM                    PIN CONNECTION 
 

 

 

 

 

   

 

 

 

 

 

 

 

MAXIMUM RATINGS  (Ta=25°C) 

 

Rat ing Symbol  Value  Unit

Power Supply Voltage Vcc 40 V 

Comparator  Input Voltage Range VI R 0.3~40 V 

Switch Collector  Voltage Vc(switch) 40 V 

Switch Emit ter  Voltage (VPin1=40V) VE(switch) 40 V 

Switch Collector  to  Emit ter  Voltage VC E(switch) 40 V 

Driver  Collector  Voltage Vc(drive)  40 V 

Driver  Collector  Current  (Note 1)  Ic(drive)  100 mA 

Switch Current  IS W 1.2 A 
DIP8 1.25 W 

Power Diss ipat ion 
SOP8 

PD 
625 mW 

Operat ing Ambient  Temperature Range Ta 0~70 °C 

Storage Temperature Range Tstg -65~150 °C 

Notes :  1 .Maximum package  power  d i s s ipa t ion  l imi t s  mus t  be  observed  

      2 .ESD da ta  ava i lab le  upon  reques t  
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ELECTRICAL CHARACTERISTICS  
(Unless  otherwise specif ied:  Vcc=5.0V, Ta=0~70°C) 

CHARACTERISTICS SYMBOL MIN TYP MAX UNIT

OSCILLATOR 

Frequency (Vpin5=0V, Vcc=5.0V) fosc 24 33 42 kHz

Charge current  (Vcc=5.0~40V, Vpin3=L) Ichg 24 31 42 µA 

Discharge current  (Vcc=5.0~40V, Vpin3=H) Idischg 140 199 260 µA 
Discharge to  charge current  rat io  
 (VP I N 7=VC C,  Ta=25°C) Idischg/Ichg 5.2 6.2 7.5  

Current  l imit  sense voltage 
 ( Ichg=Idischg,  Ta=25°C) Vipk(sense) 250 300 350 mV

OUTPUT SWITCH (Note 3)  
Saturat ion vol tage,  Darl ington connect ion(Note 4)
(IS W=0.8A, pins  1,8 connected)  VC E(sat)   0 .9 1.3 V 

Saturat ion vol tage,  Darl ington connect ion 
(IS W=0.8A, Rpin 8=82Ω  to  Vcc)  VC E(sat)   0 .45 0.7 V 

DC current  gain (IS W=0.8A,VC E=5.0V, Ta=25°C) hF E 50 120   

Collector  off-s tate  current  (VC E=40V) Ic(off)   2  100 µA 

 COMPARATOR 
Threshold vol tage (Ta=25°C, Vcc=5.0V) Vth 1.23 1.25 1.27 V 
Threshold vol tage l ine regulat ion (Vcc=5.0~40V) Regline  4 .0 5.0 mV

Input  bias  current(Vin=0V) I I B  -40 -400 nA 

TOTAL DEVICE 
Supply  cur ren t  (Vcc=5 .0~40V,  Vpin5  =H)  Icc   2 .36  4 .0 mA

Notes :  3 .  Low duty  cyc le  pu lse  t echniques  a re  used  dur ing  t es t  to  ma in ta in  junc t ion  tempera tu re  

as  c lose  to  ambien t  t empera tu re  as  poss ib le .  

4 .  I f  the  ou tpu t  swi tch  i s  d r iven  in to  ha rd  sa tu ra t ion  (non-Dar l ing ton  conf igura t ion)  a t  low 

swi tch  cur ren t s  (≤  300  mA)  and  h igh  dr iver  cur rent s  (≥  30  mA) ,  i t  may  take  up  to  2 .0  µ s  fo r  i t  to  

come  ou t  o f  sa tu ra t ion .  Th is  cond i t ion  wi l l  shor ten  the  o f f  t ime  a t  f requenc ies≥  30  kHz ,  and  i s  

magni f ied  a t  h igh  tempera tures .  Th is  condi t ion  does  no t  occur  wi th  a  Dar l ing ton  conf igura t ion ,  

s ince  the  ou tpu t  swi tch  cannot  sa tu ra te .  I f  a  non-Dar l ing ton  conf igura t ion  i s  used ,  the  fo l lowing  

ou tpu t  d r ive  condi t ion  i s  recommended:    

Forced  βof  ou tpu t  swi tch  :  I c  ou tpu t /  ( Ic  d r ive  –7 .0mA)*  ≥10  

*The  100Ω  re s i s to r  in  the  emi t t e r  o f  the  d r ive r  dev ice  requ i res  about  7 .0  mA before  the  outpu t  

swi tch  conduc ts .  
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APPLICATION CIRCUITS 
1.Step-Up Converter 

 
                   

tes t  condi t ions Resul ts  
Line Regulat ion Vin=8.0~16V, Io=175mA 30mV=±0.05% 
Load Regulat ion Vin=12V,Io=75~175mA 10mV=±0.017%
Output Ripple  Vin=12V, Io=175mA 400mVpp 
Eff iciency Vin=12V, Io=175mA 87.7% 
Output Ripple  With Optional  Fil ter  Vin=12V, Io=175mA 40mVpp 

 
2.External Current Boost Connections for Ic Peak Greater than 1.5A 
   (1) .External  NPN Switch          (2)  External  NPN Saturated Switch (Note 4)  
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3.Step-Down Converter 

                     
 

tes t  condi t ions Resul ts  
Line Regulat ion Vin=15~25V, Io=500mA 12mV=±0.12% 
Load Regulat ion Vin=25V,Io=50~500mA 3.0mV=±0.03%
Output Ripple  Vin=25V, Io=500mA 120mVpp 
Short  Circui t  Current  Vin=25V,RL=0.1Ω  1 .1A 
Eff iciency Vin=25V, Io=500mA 83.7% 
Output Ripple  With Optional  Fil ter  Vin=25V, Io=500mA 40mVpp 

 

4.External Current Boost Connections for Ic Peak Greater than 1.5A 
   (1) .External  NPN Switch          (2)  External  NPN Saturated Switch 
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5.  Voltage inverting converter 

  

tes t  condi t ions Resul ts  
Line Regulat ion Vin=4.5~6.0V, Io=100mA 3.0mV=±0.012%
Load Regulat ion Vin=5.0V,Io=10~100mA 3.0mV=±0.09%
Output Ripple  Vin=5.0V, Io=100mA 500mVpp 
Short  Circui t  Current  Vin=5.0V,RL=0.1Ω  910mA 
Efficiency Vin=5.0V, Io=100mA 62.2% 
Output Ripple  With Optional  Fil ter  Vin=5.0V, Io=100mA 70mVpp 

 

6.External Current Boost Connections for Ic Peak Greater than 1.5A 
   (1) .External  NPN Switch          (2)  External  NPN Saturated Switch 
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CHARACTERISTICS CURVES  
  Output  switch on-off  t ime versus             Timing capaci tor  waveform 

  osci l lator  t iming capaci tor  

 

 Emitter fol lower configuration output     common emitter configuration output  

 Saturation voltage versus emitter         switch saturation voltage versus 

current                                 col lector current          

 
current l imit  sense voltage versus         standby supply current versus  

  temperature                            supply voltage 
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MARKING INFORMATION：  
 

 
 
OUTLINE DRAWING 
 

DIP8：                                                          Unit :mm 
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SOP8：                                                           Unit :mm
 

 
 

 
 


