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( A Functional Circuits Design of Variable Frequency Switching
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Abstract

This paper describes functional circuits of DC-DC converter IC incorporated with variable frequency PFM technique. In

case of output voltage of DC-DC converter is reached setting value or output current is low then PFM switching
frequency is slow down. In this work a PFM signal generator, a PFM Frequency Control Circuit, an output voltage
detector and an over current protection circuits are designed. This device has been designed at a 0.35[yml, double poly,

double metal 12[V] CMOS process.

Keywords : Variable PFM, DC-DC converter, Variable Frequency Oscillator.
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Fig. 1. The whole block diagram of variable PFM
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Fig. 2. The schematic diagram PFM clock generator.
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Fig. 4. The schematic diagram of PFM frequency
controller.
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Fig. 6. The schematic diagram of Over Current
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gt DC WEr|e] &4 &

o] Aol e

Xz

LA

A7 3l

o =
O]’E

Atk 23 6ollA <} 7EL°] Qswe] A9~
olo] o}F & AF Rsws

4 IMZ 23532 (Over Current Protection)
71&%‘ iiﬁib QSWQ] AQ A ;(4%_7]_ /\_]]q%}\_
A 55 o Qswoll omzq

o]

AolE AB(B2)E A

A7 EE A

% A

H(Vsen)= Qpl, Qp2= T4
o vlaz]el A VD) H]i’—fi

. BAHF7E 22H Vsen

Ak e A

FLDel

A AAE A7 BH Csk RsZ &2 Voop AU+

SAZItE PWM H2of o 3~57) o] <14
£ 27 s Vocep #Stol

(Comp)oll A Vr33} Hlnsle] &
3 o] Az A9 Qb=

&3t
H(Vo)& sto|2 whs
slo] JEHIZE whET

SR

H| 17

°l Qb

(142)

HH3ZE 9B U5 32 4 e

L R s Tk e el e e e el e e T T e  E Ty
' '

P

Os S50us 100us 150us
o W(VCT) + W{Vol)

[ N U ) N i I

(@) 90K 2] (Duty=S0[%)

R e i e e e Tl e T

- R I

'

P N S SRS R NS Py S A S T—

as S0us l00us 150us
o W{VCT) «+ W{Vol)

(b) f=69[KHz] (Duty=36[%])

5.0V g - - e B - — — T i
|

owv

av+--- - - - T - -
0s S0us 100us 150us
o V{VCT) =+ ViWVol)
Time

(c) F=43[KHz] (Duty=22[%])
32 7. PFM A91E AlE2|o|M Z3} hy

7
Fig. 7. The simulation waveform of PFM switching pulse.
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