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2 20 power delivery circuitry e
3 50 measuring circuitry 2 B T8t
4 100 current comparator circuitty | TR b 3 B
5 60 control circuitry R ER A
6 70 input source BANE IR
7 44 capacitor EEH
8 30 adaptive ON-time circuitry T2 ON(R&) M
Tt
9 35 adaptive OFF-time circuitry T4 2 OFF(RA )&
T8 LA
10 22 transformer YR B
11 24 switch transistor B E &g
12 26 latch 7%
13 42 output diode B — A
14 12~ 14 polarity indicator PR B
15 31 first switch resistor F—HMEMRS
16 34 ON-time node ON(FA &) &% Fa) & 25
17 32 ON-time comparator ON(F BL) &y Fa] L 82 B
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20 37 OFF-time comparator OFF (B )55 R EE R 35
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22 86 first transistor F—ET&H
23 87 second transistor 5T ait
24 88 third resistor $5=8m3H
25 89 forth resistor FwmEMmSE
26 81%84 current sources TR
27 90 first feedback transistor $—RETEE
28 91 second feedback transistor 5 -_RETERE
29 92 switch driving transistor NG Y e

v 30 93 one-shot transistor % #5 55 (one-shot) & & &2

31 59 one-shot ERIHRESR
32 94 amplifier MR E
33 95 SWON node SWON & 25
34 51 first resistor F—Em3
35 52 transistor T &
36 54 diode — A
37 53 second resistor $—Em:
38 56 comparator 56 th$2 3B
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40 55 reference voltage Vgrers %% E R Vrers
51 58 One-shot circuitry FASHRAS
(one-shot) & ¥ L4
52 21 primary side Vysw node AN #&3% Vysw 80 56
53 62 control latch EH8ES
54 64 interrogation timer MRS
55 65 bias generator BRAELS
56 94 output vbltage Wik TR
57 92 control latch status EHEFEBRE
58 95 trace L
59 96 trace L
60 97 trace i
61 120 Control circuitry 4 ¥
62 122 control latch EHBES
63 124 interrogation timer )P B B
64 125 bias generator BRAELS
65 126 countdown timer GE:SkEk
66 110 measuring circuitry R EH A
67 101 capacitor charging circuit EEBATER
68 103 output capacitor WEESS
69 112 switch B
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‘ . ‘ CIRCUITS AND TECHNIQUES FOR
EXEAME (BAILH T (MARLING CAPAcTIVE LOADS

The present invention provides a capacitor
charging circuit that efficiently charges capacitive
loads. 1In particular, circuits and techniques are
preferably provided for using current from both the
primary and secondary windings of a transformer to
control ON-time and OFF-time of a switch. This
arrangement preferably yields an adaptable ON-time and
adaptable OFF-time switch that is capable of rapidly
charging capacitor loads ranging from as low as zero
volts to several hundred volts. The output voltage is
preferably measured indirectly to prevent unnecessary
power consumption. In addition, control circuitry can
be provided to conserve power by ceasing the delivery

of power to the capacitor load once the desired output
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voltage is reached. Control circuitry preferably
operates an interrogation timer that periodically

activates the power delivery cycle to maintain the
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