
 

DC to DC Converter  

Control Circuit  

 

FEATURES  

 

 

 

 

 

 

Operation from 3.0V to 40V Input  

Low Standby Current  

Current Limiting  

Output Switch Current to 1.5A  

Output Voltage Adjustable  

Frequency Operation to 100kHz  

Precision 2% Reference  

CMD34063  

 

DESCRIPTION  

 

The CMD34063 Series is a monolithic control circuit  

containing the primary functions required for DC-to-DC  

converters. These devices consist of an internal  

temperature compensated reference, comparator,  

controlled duty cycle oscillator with an active current  

limit circuit, driver and high current output switch. This  

series was specifically designed to be incorporated in  

Step-Down and Step-Up and voltage Inverting  

applications with a minimum number of external  

components.  

APPLICATIONS  
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PACKAGE/ORDER INFORMATION  
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CMD34063  

40V  

 

-0.3V < V < 40V  

 

40V  

 

40V  

 

40V  

 

40V  

 

100mA  

 

1.5A  

 

0°C - 70°C  

 

-65°C to +150°C  

 

+150°C  

ABSOLUTE MAXIMUM RATINGS  

Power Supply Voltage  

 

Comparator Input Voltage Range  

 

Switch Collector Voltage  

(Note 1)  

Switch Emitter Voltage (VPin 1 = 40 V)  

 

Switch Collector to Emitter Voltage  

 

Driver Collector Voltage  

 

Driver Collector Current  

 

Switch Current  

 

Operating Ambient Temperature Range  

 

Storage Temperature Range  

 

Operating Junction Temperature  

Note 1: Exceeding these ratings could cause damage to the device. All voltages are with respect to ground. Currents are positive  

into, negative out of the specified terminal.  

POWER DISSIPATION TABLE  

 

DIP 8 Package  

 

Power dissipation (P 

 D

), T

 A

 = 25 °C  

 

Thermal Resistance-Junction to Ambient, 

JA 

 

SOIC 8 Package  

 

Power dissipation (P 

 D

), T

 A

 = 25 °C  

 

Thermal Resistance-Junction to Ambient, 

JA 

 

BLOCK DIAGRAM  
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CMD34063  

TYPICAL APPLICATIONS  
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Figure 1 - Step-Up Converter Application Circuits  
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Figure 2 - Step-Down Converter Application Circuits  
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CMD34063  

TYPICAL APPLICATIONS

 (Continued) 
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Figure 3 -Voltage Inverting Converters  
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CMD34063  

Voltage-Inverting  

 

Vout + V

F 

 

V  in  Vsat  

1  

f  

 

t

on

 + toff  

t   /t   + 1  

on    off 

 

 

(t 

 on + t 

 off

) 



 t

off 

 

-5  

4.0 × 10   t

on 

 

 

2I

out(max)       on    off 

 

(t   /t   + 

1)  

 

0.3/I

pk(switch) 

 

  V 

 

sat

)  

TYPICAL APPLICATIONS  

Calculation  

 

t   /t  

on    off  

(Design Reference Table)  

Step-Down  

 

Vout + VF  

Vin(min)  V 

 sat

 V

out 

 

1  

f  

 

ton + t

off 

 

t   /t   + 1  

on    off 

 

 

(t  on  + t 

 off

) 



 t

off 

 

-5  

4.0 × 10   t

on 

 

 

2I

out(max) 

 

 

0.3/I

pk(switch) 

 

 

(V

in(min)

 

  V 

 sat



 V 

 out

)  

I

pk(switch) 

 

 

Ipk(switch)       

on 

 

)  

V

out 

 

Step-Up  

 

+ V F  V

in(min) 

 

t

on

 + t

off 

 

Vin(min)  

 V

sat 

 

toff  

 

t

on 

 

C  

T  

t

on 

 

1  

f  

 

+ t

off 

 

Ipk(switch)  

 

R

SC 

 

 

 

L(min)  

t   /t   + 1  

on    off 

 

 

(t 

 on

 + t 

 off) 

 

t

off 

 

-5 

 

4.0 × 10   t

on 

 

 

2I

out(max)       on    

off 

 

(t   /t   + 

1)  

 

0.3/I

pk(switch) 

 

(  (  )  (  )  

ton(max)  

(V

in(min) 

 

 V 

 

sat

)  

ton(max)  

(V

in(min) 

 

t on(max)  

CO  

( t   + t 

 

off

)  

8V

ripple(pp) 

 

I

pk(switch) 

 

 

out    

on 

 

9  

I

pk(switch) 

 

I    t  

Vripple(pp)  

9  

I    t  

V

ripple(pp) 

 

out    

on  

V :

F  

 

V

sat 

 

Forward Voltage drop of the output rectifier  

:    Saturation voltage of the output switch.  

The following power supply characteristics must be chosen:  

V

in

 -  

V

out

 -  

I

out

-  

f

 min

 -  

V

ripple(pp)

 -  

Nominal input voltage  

Desired output voltage, V

 out

 = 1.25(1 + R1/R2)  

Desired output current.  

Minimum desired output switching frequency at the selected values of V

 in

 and I

O 

 

Desired peak - to - peak output ripple voltage.  

Application concerns:  

To get the best regulation performance, Low ESR capacitors at Vout are suggested.  
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CMD34063  

Unless otherwise specified, these specifications apply VCC = 5.0 V, T A = 0°C    to  

ELECTRICAL CHARACTERISTICS  

70°C  

Parameter  

Oscillator  

 

Frequency  

 

Charge Current  

 

Discharge Current  

Discharge to Charge  

Current Ration  

Current Limit Sense  

Voltage  

Output Switch (Note 4)  

Saturation Voltage  

(Darlington Connection,  

Note 5)  

Saturation Voltage  

(Darlington Connection  

Note 5)  

DC Current Gain  

Collector Off-State Current  

Comparator  

Threshold Voltge  

Input Bias Current  

Total Device  

 

Supply Current  

Test Conditions  Min  Typ  Max  Units  

VPin 5  

VCC  

 

VCC  

= 0 V, C

 T

 = 1.0 nF, T

 A

 = 25°C  

= 5.0V to 40V, T

 A

 = 25°C  

 

= 5.0V to 40V, T

 A

 = 25°C  

Pin 7 to V 

 CC

, T

 A

 = 25°C  

Ichg = Idschg, T

 A

 = 25°C  

24  

 

24  

 

140  

 

5.2  

 

250  

33  

 

35  

 

220  

 

6.5  

 

300  

42  

 

42  

 

260  

 

7.5  

 

350  

KHz  

 

µA  

 

µA  

 

-  

 

mV  

ISW  = 1.0A, Pins 1, 8 connected  

-  1.0  1.3  V  

I

SW 

 = 1.0A, R  

Pin 8  

= 82 to V 

 CC

,  

Force  = 20  

ISW  

 

VCE  

= 1.0A, V 

 CE

 = 5.0V, T

 A

 = 25°C  

= 40V  

50  

0.45  

 

75  

0.01  

0.7  V  

100  

µA  

TA  

 

VIN  

= 25°C  

= 0V  

1.225  1.25  

-20  

1.275  

-400  

V  

nA  

V

CC 

 = 5.0V to 40V, C

 T

 = 1.0 nF,  

Pin 7 = V 

 CC

, V  

Pin 5  

> V 

 TH

, Pin 2 = Gnd,  4.0  mA  

remaining pins open  

 

Note 4: Low duty cycle pulse techniques are used during test to maintain junction temperature as close to  

ambient temperature as possible.  

Note 5: If the output switch is driven into hard saturation (non-Darlington configuration) at low switch currents  

(  300 mA) and high driver currents (  30 mA), it may take up to 2.0 ms for it to come out of  

saturation. This condition will shorten the off time at frequencies  30 kHz, and is magnified at high  

temperatures. This condition does not occur with a Darlington configuration, since the output switch  

cannot saturate. If a non-Darlington configuration is used, the following output drive condition is  

recommended:  

 

Forced  of output switch = I

 C

 output / ( IC driver - 7.0 mA* )  10  

 

( * The 100 W resistor in the emitter of the driver device requires about 7.0 mA before the output switch  

conducts.)  
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CMD34063  

Common Emitter Configuration Output  

Switch Saturation Voltage versus  

Collector Current  

CHARACTERIZATION CURVES  

 

Emitter Follower Configuration Output  

Saturation Voltage versus Emitter Current  

I

 C

, COLLECTOR CURRENT (A)  

I  ,E

E

  MITTER CURRENT (A)  

Current Limit Sense Voltage Vs. Temperature  

Standby Supply Current vs. Supply Voltage  

T  ,A

A

  mbient Temperature (°C)  

VCC  , Supply Voltage (V)  

Output Switch On-Off Time vs.  

Oscillator Timing Capacitor  

Timing Capacitor Waveform  

C  ,T

O

  SCILLATOR TIMING CAPACITOR (nF)  

10µS/Div  
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CMD34063  

PACKAGE DESCRIPTION  

 

8 Pin DIP  

Dimensions in inches (millimeters) unless otherwise specified  

0.250 +/- 0.005  

(6.350 +/- 0.127)  

0.370 - 0.400  

(9.474 - 10.150)  

0.06  

(1.524)  

0.300 - 0.320  

(7.620 - 8.128)  

0.145 - 0.200  

(3.683 - 5.080)  

0.045 +/- 0.015  

(1.143 +/- 0.183)  

0.125 - 0.140  

(3.175 - 3.556)  

 

0.108 +/- 0.003  

(0.457 +/- 0.076)  

J  

0.009 - 0.010  

(0.299 - 0.381)  

 

95 +/- 5  

0.100 +/- 0.010  

(2.540 +/- 0.254)  

8 Pin SOIC  

0.189 - 0.197  

(4.800 - 5.004)  

0.228 - 0.244  

(5.791 - 6.198)  

0.016 - 0.050  

(0.406 - 0.270)  

 

0.014 - 0.020  

D  

 

(0.356 - 0.508)  

0.050  

(1.270)  

TYP  

0.150 - 0.157  

(3.810 - 3.988)  

SEATING PLAN  

0.053 - 0.059  

(1.346 - 1.753)  

 

0.004 - 0.010  

0.008 - 0.010  

(0.203 - 0.254)  

8.0  

MAX  
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CMD34063  

MARKING DIAGRAM  

DIP 8  

SO 8  

YYWW  

34063M  

34063MS  

YY = Year, WW = Working Week  
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