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Abstract

Code of project: Inno003/2556
Project name: A development of high voltage direct current oven dust trap
Researcher name: Mr.Anuchit Aurairatch. Mr.Songklod Sriprang

and .Dr.Chanwot “Boonchuay

Nowadays in Thailand , There are the development in several side such
as technology , education and economic that make progress of industry so increasing
and rising up for the factory and effects to the air pollution must be the big problem
in the big cities. Dust in the air has effects to visibility, health disease for the example
Respiratory tract disease,heart disease, lung trouble, and cancers. We have to curb
the dust level in the air. So we decided to make this thesis , a model of air - filter
with static electricity , so that it can 'be easy to invent at home. We make high volt
circuit from flyback tv and applied to this madel which high volt sieve by positive
and negative sides entrapping dust which supported by ventilators to absorb dust.

The experiment result is so. work and can be improved for more effectiveness.
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TR Rectifier

IRL2203NPbF

HEXFET® Power MOSFET
¢ Advanced Process Technology D
+ Ultra Low On-Resistance Vpss =30V
+ Dynamic dvidt Rafing
o 175°C Operating Temperature Rosion = 7.0m2
¢ Fast Switching
+ Fully Avalanche Rated Ip=116A%
¢ Lead-Free 5
Description

Advanced HEXFET® Power MOSFET from Intemational
Rectifier utilize advanced processing techniquesto achieve
extremely low on-resistance per siicon area. This benefit,
combined with the fast switching speed and ruggedized
device design that HEXFET power MOSFETS are well
knawn for, provides thadesigner with an extremely efficient
and refiable device for use inawide variety of applications.

The TO-220 packape is universally prefemed for all
commercial-industial applications at’ power dissipation
levels o approximately 50 watis. | The low thermal

resiztance and low package cost of the TG-220 contribuie TO-220AB
toits wide acceptance throughout the industry.
Absolute Maximum Ratings
Parameter Max, Units

Ip @ To=2570 | Confinucus Drin Curmer:, ¥z § 10V 1163
I @ To=100°G| ™ Continuous Drin Glment; Vg &-10V B2 B
I Pulsed Drain Gurent () 400
PofiTc=257C | Powes Dissipation 180 W

Lingqr Derating Fasior 1.2 WFC
Vas Gale-to-50urce Voiage #16 v
4R, Avalanche Gumenil B0 A
Eir Pepetitve Avalanchie Energyl 1 ml
ot Pegs Dinde Recodery dvid 30 Ving
T Cperating Juncton and 55" o #1753
Tg'na mmﬁmm Fﬁﬂ? C

Soidenng Temparature-4or 10 seconds 3008 from case )

Mounting tomue) 832 or W3 sew 10 fein {1.1hHem)
Thermal Resistance

Parameter Typ. Max. Units

R Junetion-to-Case —_ D85
Hacs Case-to-Sink, Fiat, Greased Surface 050 —_ “CW
Rz Jumetion-io-Amient — &2
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IRL2203NPbF Inlernational

acifier
Electrical Characteristics @ T, = 25°C (unless otherwise specified) mR el
Parameter M | Typ. | Mex. | Units Conditions
Vimpss | DRan-o-Goute Bresdown Votage | @0 | — | — | V | Vg =0V, | = 2500A
N pprpereT, | Breakriown Volfage Temrp. Goefoent | — |0028| — | VG| Releene to 25°C, |, = 1mA
- . —[—] 70 Veg = 10V, lp =B0A @
Fogwy | St Dran-Goumce CngSEanee 151 ™ [Vooasy oome @
Wi Gate Thieshoid Voitage 10 | —|— | V¥ | Voz=Vaz lg=250p4
O Forward Transeonductance T3 | —|—| % [ Vog=23V, 1y =60AR
. — | —| Z5 'u',3=33‘u'.‘.f.;,£=w
bes | Cra-Sone Lesiage G — (0] ™ [V,e=20, Ve =0V, 7, =150
- Gate-io-Source ForvardLeabage | — [ — 100 | [ Voo = 16V
i Gae0-Source Reversa Ledkage. | — | — | -100 Vg = 16
0, Total Gae Gharge — | —1e0 o= B0A
0, Gale-0-50Urce Charge — [ —[ 14 | nG | Vag=24v
Oy Gate-o-0rain "Miller) Charge — | —| = Vs = 4.5V, See Fig. 6 and 13
e Tur-On Deiay Time SOL T | Voo = 15V
1 Rise Tive — 18] — o= B0A
taun Tur-0éf Delay Time S T A =180
1 Fall Time — || — Vg =45V, See Fig. 100
g intemial D Incesance — |45 |— Refne=n e :
" ::m (0.35in.) lx’
0 '
g Iriemal Soae Induckante L\ wmnewm A f
v Input Capaciance — [=m0| — Vea =V
Gl OUtpLE Capaciance — i — Vg = 25V
e Reverse Transfer Capsciiance — | 1m0} — pF | f=10mt, seeFig. 5
Eag Enge Puse Adianche Enegy® | — (132002908 | mJ l.s=B0A L = 0.167H
Source-Drain Ratings and Characteristics
Paraneter Win [ Typ.| Max | Units Conditions
Te Tontnous Soure Curen o MOSFET Gymod T
{Body Dicdke) ) | shuing te l,f "
Iz Putsed Sourze Curert YW =N intenral reverse "'x
{Body Dioaeyl ‘ prviungion diooe.
Vag Ticde Forward Voriage — | =} 12| W] 5=5C 1= 808, Vee =V D
% Peere Recovery Time — | 5| 84 | 8 PT, 255, lr = BOA
0. fievere Recovery Chame — [110] TAC | diftt= 1004us D
te Forwai Turen Tme Tiingic; RGN Bme 5 Pegigie (Lm-an is oominated by L)
Notes!
(0 Repetitive rting, pilse width it by D log = BOAEIR < 110AYS, Voo = Vizmpas
max. junction terrperature. | Seefig-11) T,=175%C
O SarngT,=25°C L= 0.16mH D Pulse Wi < 4005, 0ty cycie = 2%

Ra =250, |, = B0A, Vzg=10V (See Figure 12) © This is a typical value at device desiruction and represents
operaion outside mted [imits.
(B This is 2 calculated value limited 10 T, = 175°C..
@ Calcuiated continuous cument based on maximum aliowabie

Junction ternperature. Package imitation cument is 754
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Inlemafional IRL2203NPbF

ToR Rectilie

00 e 000 —
TR '.- TO® "E.-'
L] 10
T L T i '
£ ol 1/ AR £ A
o e W | i a / ==
: BorTom 27 - g b 11"
¢ 10 G o =
v mr— ) ==
0 Fr L =+ l': ==
i vz 70l = & i
iy & T u:r =2 7T
#] E |
. L 74
d 1 o ] =
|f| = et b
= -
ﬁ - £ )
20us PULSE WIDTH 20u5 PULSE WIDTH
1 T)=5"C : T=173'C
(i} 1 1 100 o 1 10 10
Vi - Drain-to-Source Voriage (V) Vs, Drain-o-Source Voltage (V)
Fig 1. Typical Output Characieristics Fig2. Typical Output Characteristics
1000 i
;
- R
45 TEE YT T g 20
e
8 ‘é,‘.ﬂ“ ;"_.ﬁ
7 e o e A
§ T 2 D15
g 2y d
=
§ '© ; 3 E =
: 7 557 vl
¢ 7 TE Pg
4 g -
a] / &
s | e
] k
V=1 2 V= 1OV
. 205 PULSE WIOTH T g =10V
20 30 40 50 &0 70 B0-20-20 0 20 40 60 B0 100120 140 160180
Vg, Gate-o-Source Voltage (V) 7}, Junction Temperature  'C)
Hg 3. |ypical | ranster Charactenstics Fig 4. Normalized On-Resistance

V=, Temperature
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TGR flechilien
B0 15
Vpe =0V, f=1MHz ID=80A
i55 = E;: + l:gj. |:|I., SHORTED
o s = - Vo= 24,
Ems=Cas + Cg 15: 12 Wpn = 154
; : :
M BN == S P
; b W= Ci B 7 4
s NS 4
2 K & 7
AN g4 4
) M1 & 7
g 71353 ® /:/
Y ¢ y
"‘-. n =
| = L
~ = )f
& FOR TEST GIRCUT
C EST GIRCU
8 = : SEE FIGURE 13
1 10 100 0 i 4 & o]
V- Dran-io-Cource Vaoitage (V) 0. Totl Gate Gharge ()
Fig 5. Typical Capacitance /s. bigt. |ypical Gate Charge Vs.
Drain-to-Source Voitage Gate-io-Source Voltage
R e
E 10000
T PERATION IN THIS AREA £
; W ZLIMITEREY H‘Dclﬂnl
= = i - !
)= 175°C 1
85 EY raNri g 1000 EéEEEEEEEEEE
= Fi Irf g =
Ll'lj r k]
o= /| o = ]
9 - 8 & SN RRNIINEE
a: L i ==== =— = e
z 1 1 .§ =====_t - 1||:||:||..TEI:E:
C\ K g i
El'.l : i L I L 11‘“'::---
= N) =
N Vs =0V > pre=25C fomsec]
0 [T)=175°C
W 04 08 12 1e—E—H Srgee Puise
Vingy SOUrce-So-Orain Vaitage (V) 1
1 10 100
. ) o . Vpg . DrainoSource Vorage (V)
Fig 7. Typical Source-Drain Diode Fig & I-E'5 mum Safe Operating Area

Forward Voltage
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nlemaional |RL2203NPDF

IGR Rectilier

- T T 1111 ) R,
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- *\ Fig 10a. Switching Time Test Circuit

y | AW
B R

Ty, Gase Temperature (°C) /] YR

> AL

Fig 9. Maximum Drain Current Vs. v A
Gase Temperature iy o ¥

Fig10b. Switching Time Waveforms
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] ]
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= iz
1. Dwyfacker D= Gt 2
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0000 a00m 200 am a1

13, Rectangular Pulse Duration (sec)

Fig 11. Maximum Effective Transient Themal Impedance Junction-io-Case
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IRL2203NPbF emafionol

TR Rectilie
A
- E‘n |
D
% TOP 2A
5 50 Y <A
i ‘ i
oy ' m
o | foes i
s N
(mI'ar.s.-Jl y ‘;313 \\' \
T b Tu.n;’u N A | )
\ iI'I:| '*-.\\ \\.
Fig 12a. Unclamped Inductive Test Circult f_f’n ) \\
=
NN
v gm “'--.'u-h'ﬁ'\-.w'i
(BRIDSS - ‘MRE
— 3
|‘_T|1 3 - H
”\ 5 0 5 M0 15 18 1%
/ | Suartng T, Junction Temperature ()
|
/ | Fig 12¢. Maximum Avalanche Enemy
fJ ! Vs. Drain Current
)
Fig 12b. Unclamped Inductive Waveforms
W g SN,
UGS -.-Il'ug
e U ’an.u
g
DEII';E —* Curent Samglng Fu?.l:-ar-.

Fig 13a. Basic Gate Chame Waveform Fig 13b. Gate Charge Test Circul
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International |R|_2203N PbF

IOR Reclifier

Diode Recovery dvi/dt Test Circuit
D.UTY ! ﬂ“ﬂmm
@ = Ground Fane
» Low Leakage Indusiance
Curmrent Tramsfonmes
+
@ a o
I
L by Rg A
w by Dufy Faclar "0F - Yoo
« DT, & Linder Test
L
: S )
O 1 vl 1]
% ' =
3 SRS
2
DS S
L IP— e
ple % [1=a]

¥ igg ® 5.0V for Logie Level and 3V Drive Devicas

Fig 14. For N-channel HEXFET® power MOSFETs
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TOR Rectilie

TO-220AB Package Outline

Dimensions are shown in millimeters (inches)

s LR AT -B-
BTy T g !'m,” L8
P L T
| 1 ' 180 g2
Fi i [ L P
L J BT LEEE -
T o 1w
.0 1. -
sy = LEAD ASENIMENTS
'] .',m HEYRET J1ETs, G4PACK
* —_ T. UATE T LATE
i DRAR i GOWLEGTOR
LEQURGE  3ENMTER
1. DRAN 1 COLLFGTOR
oL
1
L] .08 LSS | e
"'“MIH:E-' uw.mg
SNy L 23|15
= omm
1 DXENERONM  TOLERUMTNE PO AN TR TR 3 DUTLME COMFOMNS TO D80 DUTLIVE TG00
£ COMTROLLHODAENZRN : Host L MEKTEMK K LEASMEASURENENTS 02 HOT NOLDE BURRS

TO-220AB Part Marking Information

EAAPLES Tiis, D AN 2EIS

LT ik e ED}

ASTEMBIED (W 1R, 1T HTERRATIEL r"f PAZT NUNBER
HRAE ASSERBLYLINE 1" RETIFER e
¥ 00

ot P T asemiy e hTom el

posnon rdcates -LeaFrae e g 3sTe Cloe
arEELE =7 it
Lor e . WEEH 18

LNE C

Data and speeiiications subject to change without nofice.
Thiz praduethas beandesigned and qualified for the industrial market.
Clualifieation Standards can be found on IR's Web site.

Infernational
IR Rectifier

IR WORLD HEADQUARTERS: 233 Kansas St., El Segundo, Califomia 80243, USA Tel: (310) 232-7103
TAG Fax: (310) 252-7903
Visit us at www.irf.com for sales contact information. 01,04
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TOSHIBA

TLP250

TOSHIBA Photocoupler  GatlAs red & Photo-IC

TLP250

Transistor Imvertar

Inverter For Air Conditicnor
IGBT Gate Drive

Fower MOS FET Gate Drive

The TOSHIEA TLF250 congists of 2 GaAlAs hehe emutting diode and 2

metegrated photodetecton
Thi= unit i5 S-lead DIF package.
TLFZS0 = murtahble for gate doving oroust of IEHT ar poser MCG FET.

+ [Inpat threchald cumrent: IF=imdimas )
+  Supply et (Tock 1lmAlmas)
+  Supply wltage (Viook 1008V
s Chatput current {To): 154 fmax ]
+ Switching rime (1 HipHLE Lipsima |
¢ I=olarion volmage: 2500V - (min |
# UL rscopnazed: TLIETT, fle Mo BATHI
+ Option (D4) trpe
VDE approved: DI VDBIBEA06.52 certifieate: Mo, 76523
Mzxinmm gperating insalatien wolitsge: 6300VES
i phest permimsibis orer voltage: H000VER
[Hiote] Whien a VDE0BSS approved type |s nesded,
please dealgnate the “option (D"
+ Crespage deance: 6 doom(omn )
Tlearance: f 4omm{oain )

A 0L AYF by capeBor mist e
connecied betwesn pin B.awd S et Maleds).

Truth Table

g9

g5 (2

rpul
LED

58

Uit In_mim

TCEEHIBA =104

Weght. 0.54 9

Pin Configuration [top view)

[ —+:
: 1] .E"‘ -
)
[ / s
2] 1=
o

= Arods

3: Cahode

4:HET

5 GND

&g (Outmt)

TiWg

BrWes
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Absolute Maximum Ratings (Ta = 23°C)
Characterisic Bymbal Rualing Uit
Foreard curent Iy n =
Forsard curent derafing (Ta & TO°C Aly | ATa 036 mA S
5 | Peat ransient torar curert [Pz Iy pr 1 A
Reverse volage Wiy 5
Junchion empeiun T 1= "
"H'pesak cuiput current (P, s 2 54,1 < 15kHE) Hofe 2) ron 1.5 A
L'peak cuiput curment [Py s 25T < 15KH) ke 2] I =15 A
Tz TONC) &
Caripat volage Vg
n (A= 557C) e
g {(Tas TOE) 5
& | Bupoty woitage ‘ Vi
’ {Ta=E5"C) e
Caripat vofiage derating {Tax A0'C) Avp | AT 073 Wit
Euppiy voltage derating T TO°C) AW f ATa 073 WitG
Junction femperaiure T 125 s
Cperfing frequency (Moie ) T = kHz
Cpenfing iEmperabure range Toer -85 s
Ehorage iemperaurs range: Teyg EE~125 "
Leaat soidering temperatuns (10 ) Moz e 260 C
Isolation woiiage (AC, 1 min, FLH.< 50%) (Hoie £ By 200 Vs

Mote 1 Pulsa wgth Py = 185, 200pps
Mile 2 Exporenental wavelom

MolE 3,  EpOrenental Wavenn fom S 10A 5 25050 gy 5 +1.04] s2.375)

Noted. It 15 2'mrm o mone from' 3 lecd roal.

Note & Cevice consitiend a o Smind devioe Pis ', 2 d'and 4 shorteditogefier, and gns 5, 6, 7 and 8 shored

ingeiner.

Note & ‘K eramic sapactioniD 1IF) should e connected fromy pin & 10/EinGt sianitze the operation of the high
g inear amgier. Falure o provide e bypassing may mpar e swtiching propaty. The total lead
gt BEtwesn Capacne 3nd coUpler sNouNI To? axcead 1am.

Recommended Operating Conditions

Characierisic Symiba M . M, it
Inpit curment, on (Pode 7 IO T g 10 i
Input voliage, off Ve 0 - [l
Supply woilzge Yoo & — 30 . W
Feak ouiput cument arnilor - - =8 A
Cpemfing hemperature Tepe 1] = ki 8BS L+

Mote 7 Input Signal rise Sme (3l ime) « 05 .



TOSHIBA TLP250

Electrical Characteristics (Ta = -20~T0°C, unless otherwise specified)

Test
Characizristic Eymbal | G Test Conadiion: Kin. T M, Linit
ot
Inpit forsard volage W) — | |l =90mA, TA=25"C 1.6 18 v
Temperaiure cosMicent of = . _ - R (RSP
Pe—— A\ T ATa Iy = 90 mA 20 NG
Inpict neverse oarent I — | |Ve=E, Ta=2"C - 10 BA
Inpit capactanoe G — V=D, f=idHE, Ta=25"C — 45 20 nF
v | ben 3 A d":_._.j" gs | 15 | -
Cuigt current "'"i- L A
Tiewl | lom [02 vl e | 2| -
. i Meq = +15V Vggy =154 - _
H kv v 4 Ry = 2000, & = 57 | 128
Cutpet voliage v
R = (MEE =S, Vg = 15 _ . -
L" e Wi L R, = 2000, = 05V 142 125
Vo= 30V, Ip= 10mA - 7 -
H bl ey | — [T@=EFC
Wep = 30N, = 10MA - - T
Eappily Cume mA,
Vo = I, I =BmA -
o e ks S g T o
Vep = 3N, lp = 0mA - - 11
Threshaid Input gt ) T AT - - - -
rument L-H ' Al = 3000, Vg = O§
Threshold input “Cutput " o [Michn =1 Vg =Ty - - v
voliage Hl™ Ry =000 W<
Supo' e Ve - 10 - i V
Capadiance oy | =, et LS 10 =1 oF
(o ot Taw e
|y SOOW, T 2ERC i H _ .
REstanosdnm.t -JUp ) Ry S HoET 1610 ] i

* Al fypcal valles are 3 Ta=25°G. (-1 Duraon of g ime 5048



Switching Characteristics (Ta=-20~T0°C , unless otherwise specified)
Tazk
Characheristic Eymbedl | O Test Condbon M | Tt | Ma | Ued
cut
Fropagator L—=H leLH - ais os
defzry time HesL L Iy Bl [Nk 7 —_ o5 s
& Wity =+, Vg =15 us
Cudput rise time L Ry = 2000 - - -
Cutpeat fall Bme: 5 - - -
Coormmon mocs transient : : .
mmunky a high bevel Can 7 [Yew- g.'ll'a _'.,55.2 om | — | — |vies
ot W, P
Common mode transient .
. - Vou = 00V, |y = Dmi - _ _ -
:IL;:n ot o e D 7 Vor =307 T2 2500 SO0 Vi

* All typical values are & Ta = 25°C
Mate 7 Input signal rise Sme (13l dme) < 0.5 5.
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