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1.5A DC-to-DC CONVERTER CONTROL CIRCUIT

GM34063PRELIMINARY
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3.0V to 40V input
Adjustable Output Voltage
Current Limiting
Output Switch Current to 1.5A
Low Standby Current
Operating Frequency to 100kHz
Precision 2% Reference

The GM34063 has all the functions required for
DC-to-DC converters: an internal temperature-
compensated reference, comparator, controlled
duty cycle oscillator with an active current limit
circuit, driver, and high-current output switch.
The 34063 designed for step-down, step-up and
voltage-inverting applications using a minimum
number of external components.
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* The GM34063 has 51 active transistors on-chip.
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Note 1. Maximum package power dissipation limits must be observed.
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ELECTRICAL CHARACTERISTICS
 (VCC = 5.0 V, TA = Tlow to Thigh  unless otherwise specified)

scitsiretcarahC lobmyS niM pyT xaM tinU

ROTALLICSO

V(ycneuqerF 5niP C,V0= T T,Fn0.1= A )C°52= f cso 42 33 24 zHk

V(tnerruCegrahC CC T,V04otV0.5= A )C°52= I ghc 42 53 24 :::::A

V(tnerruCegrahcsiD CC T,V04otV0.5= A )C°52= I ghcsid 041 022 062 :::::A

Vot7niP(oitaRtnerruCegrahCotegrahcsiD ,CC TA )C°52= I ghcsid I/ ghc 2.5 5.6 5.7 –

I(egatloVesneStimiLtnerruC ghc I= ghcsid T, A )C°52= V )esnes(kpi 052 003 053 Vm
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V(tnerruCetatS–ffOrotcelloC EC )V04= I )ffo(C – 10.0 001 :::::A

ROTARAPMOC

egatloVdlohserhT
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V ht

522.1

012.1
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-
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V

V(noitalugeReniLegatloVdlohserhT CC )V04otV0.3= geR enil - 4.1 0.5 Vm

V(tnerruCsaiBtupnI ni )V0= IBI - 02- 004- An

ECIVEDLATOT
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V 5niP V> ht )neposnipgniniamer,dnG=2niP, I CC - - 0.4 Am

Note 2. Low duty cycle pulse techniques are used during test  to maintain junction temperature as close to ambient as possible.
Note 3. 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 µs 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 β  of output switch :

         IC output
        $10

IC driver – 7.0 mA *

* The 100 Ω resistor in the emitter of the driver device requires about 7.0 mA before the output switch conducts.
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External NPN Switch

External NPN Saturated Switch

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 µs 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 occure with a Darlington configuration, since the output switch cannot
saturate. If a non–Darlington configuration is used, the following output drive condition is recommended.

Figure 9.  External Current Boost Connections for IC Peak Greater than 1.5 A

Vin

Vin

Rsc

8
1

6

7

2

Vout

6

7

2

Vout
18

Rsc

R  66666 0   for const. Vin

S

R

Q Q2

Q1

100

Comparator
+
-

1.25V
Reference
Regulator

Ipk Oscillator
CT

S

R

Q Q2

Q1

100

Comparator
+
-

1.25V
Reference
Regulator

Ipk Oscillator
CT



Revision 1, May 2002                                                                                                                                             www.gammamicro.com

1.5A DC-to-DC CONVERTER CONTROL CIRCUIT

GM34063PRELIMINARY

6

6

5
4

7

8

+

3

2

1

100

Vin

25 V

Rsc

0.33

+

1N5819

470
 pF

470

1.0 µH

3.6k

R2

1.2k
R1 CO

Vout

5.0 V  /  500 mA

S

R

Q Q2
Q1

+ 1.25V
Reference
Regulator

Ipk

 Osc. CT

-

VCC

Optional
Filter

Comp. CT

220 µH

Vout

100

tseT snoitidnoC stluseR

noitalugeReniL V ni I,V52otV51= O Am005= %21.0±=Vm21

noitalugeRdaoL V ni I,V52= O Am005otAm57= %30.0±=Vm0.3

elppiRtuptuO V ni I,V52= O Am005= ppVm021

tnerruCtiucriCtrohS V ni R,V52= L 1.0= S A1.1

ycneiciffE V ni I,V52= O Am005= %7.38

retliFlanoitpOhtiWelppiRtuptuO V ni I,V52= O Am005= ppVm04

Step – Down  Converter
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External NPN Switch

External PNP Saturated Switch

Figure 11.  External Current Boost Connections for IC Peak Greater than 1.5 A
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tseT snoitidnoC stluseR

noitalugeReniL V ni I,V0.6otV5.4= O Am001= %210.0±=Vm0.3
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External NPN Switch

External PNP Saturated Switch

Figure 13.  External Current Boost Connections for IC Peak Greater than 1.5 A
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Vsat = Saturation voltage of the output switch.
VF = Forward voltage drop of the output rectifier.
Vin – Nominal input voltage.
Vout – Desired output voltage,
Iout – Desired output current.
fmin – Minimum desired output switching frequency at the selected values of Vin and IO.
Vripple(pp)  – Desired peak–to–peak output ripple voltage. In practice, the calculated capacitor value will need to be increased  due to its equivalent
series resistance and board layout. The ripple voltage should be kept to a low value since it will  directly affect the line and load regulation.
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ORDERING INFORMATION

DESIGN FORMULAS


