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ABSTRACT

According to rapid increase in a number of world populations, world energy demand has
been drastically increased fiom time to time. This results in continuous reduction of energy
reserve and resources. Accordingly, in a solar cell, a circuit called boost converter is required for
controlling the voltage and stability

This project studies boots converter circuit, which is used for stepping up the voltage
level.

In our experiment, the boost converter is controlled by microcontroller. Assembly
language is applied for programming. The microcontroller sends oul a pulse signal to the cireuit to
specity the duty circle.

By comparison, the output voltage from experiment and Pspice simulation agree with the

results studied theoretically
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HNANHIN

ORG  0000H

MOV  TMOD#01H

. START: - _ SETB— P2 -~ - o -
ACALL DELAY1
CLR P21
ACALL DELAY2
SIMP START
DELAY1: CLR TFO
CLR  TRO
MOV  THO#0FFH
MOV  TLO#FCH
SETB TRO
WAIT: INB TFO,WAIT
RET
DELAY?2: CLR  TF1
CLR TRI1
MOV  THI1#0FFH
MOV  TL1#0FAH
SETB TRI
WAIT: INB TE1,WAIT
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I
FAIRCHILLI
I
sSEMICOMNDUCTOR®

Movemlzer 2001

| d05¥dAl

IRFP450B
500V N-Channel MOSFET

General-Beseription

Featiues

Thase M-Channe! ephancemari made pawer fisld affact
fransislors are produced using F'un.hnds proprigtary,
__planar, DIOS {echnology.

» 14A, 500V, Rpseny = 0.300 @Veg = 10 ¥
« Low gate charga | )lypicnl B? nC}
+ {ow Crss { lypical 80 pF) -~

" This advanced fechnology has been e&peci—ﬂ*} tallored 1o
minimize on-stale resistanca, provide superior swilching
performance, and wilhstand high energy pulse in lhe
avalancha and commulalion mode. Thasa davicas are well
suited for high efficiency swiltch mode power supplies,
powser faclor correclion and eleclronic lamp ballasis based
on hali bridga,

"+ Fasiswilching

+ 100% avatanche lested
+ Improved dwdl capability

D
G
i TG-3P
G DS IRFP Serios
Ab S(‘Jlute N‘axiln um Rﬁtings Tz = 25°C unless cilicraiss ncled
Symbeal Parameter IRFP450B Units
Vies Drain-Souree Valtage 500 Vv
Iy Drain Cuirent - Conlinuous (Tg =257C) 14 A
- Conlinuous [T = 100"C) 8.8 A
TN Drain Currgnt - Pulsed (Hot= 1) B A
Vs Gata-Source Voltage +30 v
Ers Single Pulsed Avalanche Ensrgy (ata 2) 999 mJ
lare Avalancha Current a1 i4 A
. Ear Repelilive Avalanche Energy Mok 1} 205 mJ
i dvidl Peak Diode Recavary dyfdl Motz 3) 5.5 Vins
Py Ponver Dissipation (T = 25°C) 205 W
- Derate above 25°C 1.64 WG
Ti. Ts1c | Opserating and Slorage Temparalure Range -55t0 +150 °C
T Maximum lead lemperatura for soldering purposas, 100 o
: 178 from case for & saconds
Thermal Characteristics
Symihol Parameter Typ hax Units
Rie Tharmal Resistanca, Junction.0-Casa - 061 “CAY
Rucs Theimal Resislance, Case-lo-Sink 0,24 - G
Ryuan Theimal Resistance, Junclion-to-Ambient - 40 oW

SN0 FatdE Eam i dLely Copsakn

Rey B, Horanbs p1D
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' Elactrical Characterislics 1=z mbs dmmisarrisd .l:“f'
Symbol | Paramelor | Tast Candilions [ Win | Typ | Max | Units E
41
Off Characteristics =
—BVigs_| Drain-Source Breakdown Voltage | Vgs =0 V.1 =280 pA S0l - - v el
“ABVpss | Brea kdcr.'fnT)‘ollage Tempsralura _ 2 P
1 AT, | Cosficient Ip= 258 yA, Refarenced to 25°C 0.55 - \Uisl
Inos . Vipg =600V Vge =0V - N 10 W
Zoro Gale Vollage Drain Currenl Vs = 400V, T = 125°C - - 100 oA
—lgesE GalzBody Lgakage Curent, Forward—[-Vaz =30V, Vg =0V = =00 —|—nA
[ Gale-Body Leakage Current, Reverse | Vas =-20V, Vg =0V - - <00 nA
- _—.On Characteristics — M S W—
Vaegny | Gala Thrasheld Vollage Vos = Yos Ip = 250 pA 20 N 10 v
Rosiony | Slatic Drain-Source = =
O Residlante Voe =10V, =704 03 | o3 | «
ars Foresard Transconductance Vs =40V Inp=70A  (llony) | - 14 - 5
Dynamic Characteristics
4 Ciss Inpul Capacitance Vs =25 V, Vg =0V, - | 2000 | 3800 | pF
Coss Culpul Capasilance [=1.0MHz - | 260 | 340 pF
Cres Reverse Transfer Capacitance - &0 B0 pF
Switching Characterlstics
Lo Tumn-On Delay Tima Vigp = 250V, [y = 14 A, 45 100 ng
I Tum-On Rise Time Rey= 250 130 270 ng
Laam Turn-OAf Delay Tima 260 1 830 [\
Iy Tom-Cff Fall Time Pt B 77925 | 260 | ns
Qg Tolal Gate Charga Vg =400V, 1= 14 A, -- a7 113 nc
Qys Gale-Source Charga Vgg =10V -~ 13 P nG
Qm Gale-Drain Charge e d.5) | 2 - nG
Draln-Saurce Diode Characterlstics and Maximum Ralings
Ig Maximum Conlinuous Drain-Sourse Diode Forward Current L - 14 A
[ Iiaximum Pulsed Drain-Source Diode Forward Gurrenl - 58 A
Vep Drain-Source Dioda Forward Voltage | Vea =0V lg= 14 A - 14 v
by Reverse Racovary Tima Voe =0V ;=14 A - 495 - ns
Qy Reverse Recovary Charga dlp £ dl =100 Afps Mosdi [T 75 - pc
Ry
’ Nolas:

§. Repedlive Riding : Pulze widil livited By madimuin junclian leanpeeahie
2.L=20ml, Ixz = 144, Vpp = 0V, Rz = 26 Q, Blailing 1y = 26°C
Flhg » MA D < 300AYE, Vg © Udpes Slating Ty = 25°C
A AdseTanl: Pulse widlh - 3880z, Doy oxle ~ 2%

L Essentially indepzmdent ol cpmealing lompeialue

VA0 Farchsd Sambs dudor G

Rew. B Nosingsr 2101
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Typical Characteristics .1;9'
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Figure 1. On-Reglon Characteristics Figlre 2. Transfer Characteristics
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o Typical Characteristics  (ceuinuen .l'—"ii
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Gate Charga Tast Circult & Waveform
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Paak Dlode Recovery dvidt Test Clreult & Waveforms
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