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Abstract

This paper presents a method for generating a high voltage between 3 — 27 kV from a commercial
flyback transformer. It’s useful in high voltage fields such as ionization or plasma applications. This high
voltage generation method has consisted of an open-loop control that depends on the electric load and
closed-loop control for setting a discharge current constantly. The high voltage is generated from the
conventional switch circuit and use a PWM control signal from NE555 and TL494 controller. In addition,
it had a gate drive circuit from the TLP250 controller. The LM741 is used for converting and amplify a
discharge current to voltage signal for closed-loop control by UC3842 controller. The results show that every
method can generate a high voltage and show the nonlinear characteristic between high voltage output and

frequency changes. The electrical power of the commercial flyback transformer has about 20 W.

Keywords: Flyback transformer, high voltage electrical, open loop control, closed loop control.
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—a— Flyback #1 é
4 —0— Flyhack &2
—— Flyback #3
—— Flyhack #4

| Model : TEB-4012AD ELX

output voltage, kV
=

10 15 20 25 30 35
frequency, kHz

JUN 15 ANuduiusua s e innaenImud

G INSTEK vav 1, 208us Trigd#¢ ™ Measure
T J = T :

- Wpp

it 1: 18.20

- 2 12.20
Yavg

41: 4.52U

2: 4.86U

Frequency

1: 35. 90kHz

2: 1.928MHz

Duty Cycle
1: 58.70%
2: 45.82%

S Rise Time
= 1: 961.3ns

. . 2: 66. Bons
@CHZ EDGE JDC
0 27. 8640k Hz

a=35y @ 16us
85U =R

o

sUN 16 dnvaurdygaivinawazdayao

o

aAlUANU AT ULALVIYDAVDIAINT

9 sou (ieuanspaauiAniuilifudadues
wnulaslsduieaiuiy TFBG012AD) USuan
Fadunu R, Wermuaeudldsening 37-60
kHz @1 Duty Cycle winfiu 50 % fnslo@iues
lalonuilefagudnanaliirningudauguil 16
wuindaatunaluted 1 Tdnvaelndides
fudtynngauARlNuAzLSIRUATENEINTTENIN
YUATU (D) uazuwed (S) lutesiail 2 Tdnyaynn
aludunn dhuussfuosinalusui 18 (@lifing
dadufiulszgnsexaing) wuddeungs 25 kv
audUsEana 40 kHz nstuaindueains

[

~
N
Aa 2 o v o

Mdyradaluasununuuildmaliveanndou

Juniund  Teganunsasediiuuszquuulaiin
ATREWY 0.1 PF NTBIANUDFITENINVNATY

G NETEK var 1,.200us Trigd# ™ Measure

Wpp

Frequency
1: 34.99%Hz
2: 57.73kHz

Duty Cycle
1: 58.81%
2:9.58%
St i - ... {Rise Time
- 1: 876.5ns
2 7l.21ns

@CHZ EDGE FDC
061.5786kHz =b

L

8 =3 @ 18us

85U

JUN 17 nsunluguadiuusiualua
MeTULAYVITeaTDIEING

Medel : EAY-2434451 |

output vollage, kV

20 2‘5 Jlﬂ jlﬂ -IIU -IL'- ;l.i 5‘.’- E:l.l
frequency, kHz
UM 18 NIMOUALDIVDILTITULD AN
NANRANNe

wazwed oandyyinaludlaniugun 17 @
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P~ ] aa o o ei
finspevaussteaudNmawiwandluzun 18
UONIINUTINUIINITNDUAUBIVDINTEUADUNA
~ a1 a ‘:l' [ a ¥
Arudeinee  dnisildvundaswuuliidudadu
Aananalugui 19 Mnuulleveaeuiunsiaudad
WanguuayianeIiudui 20 gn wuldnd
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N1INAADUNTTUAIBT YY1 PWM
ayldledives UC3842 auAukuugUUalunis

Ponszuamamialrng Ingluguveanszuan 3
fdnradauasdostuldlvaindhnuiufitady
9gds Shutdown iilousaduLfuen 0.3 V uay
quusasu 2 Aldnsiadaussiuendnn azgn
Uszgnaldlunisesadalilinisiienssuaianso

200
1L75} ! Medel : EAY-2434451
150 | .
5 -
< (e
E 1.00 4
=
L¥
g 075 4
g
asol without capacitor on DS
0251 with capacitor on DS 1
0.00 L L L L L i i i
20 25 30 a5 40 45 50 55 L]

frequency, kHz

JUT 19 NIRDUAUDIVDINTLUADUNS
PN a
NAUDAN9

Medel : EAY-2434451 737

15

output voltage, kv
input current, A

fMrequency, kM

JUT 20 N13ROUALDIABUIIFUDIANALAY
nszLaBunRsaNTISWAsULUAAINAR1Y)

Wael Taglunisneaouilavimunliinnsdne
AszuARAT1SaAIIT 1 mA Feimusuduiiasdes
THeaUuwaud LM741 wiasAnseuanavisasduen
usafy pangaslugufl 8 Femuiesidentdin
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fumutiounduet 10 kQ fagvilldanse
ARdansziafavIsalasening 0.8 - 1.5 mA
puguil 21 ndfhnsmegeuiehaues
103 UC3842 uazmifouamiansuuaniuguil 10
Fafinmssionsasnugul 22 Mhlildaudldony
Uszanas 25 kHz Tneidledslsifidyanausedudn
17iuussiu 2 wazgunszuan 3 agshloilel
ﬁ@mnm%’umugﬂﬁ 23 fivneanuindunisie
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wuAADY

== L CHurs
—a— | k Ohm
5F | —e—2k Ohm
—— & k Ohm
== |0t k Chen

[¥]

output voltage, V

N
\

==
=
L=
L)
o
&

inpul current, mA
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Trigd® ™

_________________________________________________

Measure
Vpp

b = 1: chan off
:""'_'2: 13.8V
' Vavg
1 1: chan off
i 2: 12,7V

Frequency

. ; ] "11: chan off
I - 2: 24.99%kHz
{ : Duty Cycle
I = 1: chan off
= 2: 94.42%

Rise Time
1: chan off
2: 198.8ns

FOC

@CHZ EDGE

0 24.9%00kHz =p

gﬂﬁ 23 dauneuduinaussled UC3842

Laai‘mas‘uaxLﬂaﬁmia%’wlw%Lmé’fqumﬁm
AszuaRawIse Tisviu 1 mA rgnaauuoud
LM741 udasinssuaianndatiduusesuiisesu
2.5V dandin 2 ilvivgansasedeyeyns PWM

G WETER

e e

i N

e g sy

Measure

: Wpp

< 1: chan of'f

2: 14.8V0
Yavg

1: chan off
2: 482m\)

Frequency
1: chan off
2: 25.082kHz

Duty Cycle
- 1: chan off
ot X T2 B TR

Rise Time
1: chan off
2: 235.6ns

@CHZ EDGE FDC
024.5177kHz =

VT @, BBB;

E’WW"""'

1 == S8ml) @ 18us

a=5V

Uil 24 dyanauduinsvesnsauauuuuguln

[ Ag]

b
m|

(=

(N]

g™
Lo

discharge current, mA
o [=]

00 - |'_,--'_\-<_—1_>--:.~<_\—<H)—<_1-<‘r"( 4

0 3 1o 15 20
oulpui voliage, kV
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PasUTl 24 ediinaonly

d1115UN15ATIdUMRNANIATInAYDY
N o LLUaQWa’lﬁJLLUﬂM’IuiUﬁI 11 Tdnnstunag
Fugas PWM 91nled TLA94 TaenisTdaanud
7 35 kHz ﬁmuuﬂimmﬂuauwmmﬂ 0-24V
Iﬂﬁlmﬁmuqqmmmmmwmmeumal,uaq NNt
FnsTanszuanawsafisiEnnsALUURHULUY
Waosoweniine Sy Tnefinisusumusei
guisduauliannsausuldidudn (¥efiending
Wauseiulnan)  wan1snageunuInvsaulas
wanouwuagu TFB-2012AD ELX filinmaaoudl
annsndnenseualiinfavsalaaigaussaunn
1 mA iussdu 20 KV augui 25 Ssanansadnidu
3.7 mA/m? 38 Useana 20 W

5. agd
unanuiifunninaueTnisaddlai
LLiaéfuqqmﬂwﬁaLLUaQWawLLUﬂé"}L%gﬂﬁﬁma
Bondivdvly esnnifunmieulasiiesniuuin
dmiumsadalniliusedugadasanie  vilvd
AaautAnuduawulifusedugeogludn
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I usedugalusuldesdszaliiimieu
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finanisluunanuditauvuedrsiredunu
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NE555 uenviniudsiinisldled TLA%4 uay
uc3842 uleddmsusuasisdygyin PWM
Juennilnensanazil Error Amp d@nsuldlunis
AUANLUUQUTALUUSHIUTR  annsaifiunseus
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