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ABSTRACT

This thesis is the power electronics education in subject of the inverter and
converters. Pulse width modulation technique is used as a control for an inverter.

The object is to study in dc-ac inverter and dc-dc converter

The dc-ac inverter in this project is a PWM full-bridge type. It is used IC
IR2113 for gate drive circuit. PWM signal is generated by TL494 , when switching
frequency at 20 kHz.

The dc-dc converters in this project are step-down converter (buck converter) and
step-up converter (boost comverter). The stdy is how to convert dc input into
controlled dc output at a desired voltage level by switch-mode technique. TL494 is also a

control signal for driving MOSFET at switching frequency at 10 kHz.

Finally, the study of the converters, power dc,is achieved.
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(Single Pulse Width-Modulation)
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(Sinusoidal Pulse Width Modulation ; SPWM)
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3.5.5u590431i a1y (Output voltage ripple)
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R() I, max (A) V, max P.F.
200 0.25 48 1
100 0.5 48 1
50 133 48 1
25 2 48 1
a3 2
fiTnaaaudunu 55Q eynsuiududanes
R(Y) L(mH) | X (20kHz) | = I(max) V (max) O=tan'x,/R P.F.
55 7.58 952.5 0.167 48 86.7 0.057
55 2.17 272.7 0.5 48 78.6 0.197
55 0.944 118.6 0.667 48 65.12 0.42
55 0.663 83.3 0.853 48 56.56 0.55
M543 Tuitnranisnanesdunesineines
fiTnan R-C
R(C2) C(UF) | X(20kHz) | Imax(A) | Vmax(V) | O=tan'x/R| PF.
55 22 3.6 0.33 48 -3.745 0.997
55 1.1 7.2 0.33 48 -7.45 0.991
55 0.733 10.8 0.33 48 -11.11 0.981
55 0.55 14.4 0.33 48 -14.67 0.967
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|élgligl)iqC(LJ“\NDUCTOR
6 R M OO T B IRF450 B
TECHNICAL DATA IRF451

IRF452

Part Number Vpss DS{on) Ip

N-CHANNEL ENHANCEMENT-MODE SILICON GATE Sl TR RYTR T
TMOS POWER FIELD EFFECT TRANSISTOR TRRagt ey | 540 S
These TMOS Power FETs are designed for high voltage, high IRF452 500 V 050 12A

speed power switching applications such as switching regulators,
converters, solenoid and relay drivers.

e Silicon Gate for Fast Switching Speeds

® Low rpS(on) to Minimize On-Losses. Specified at Elevated 9.
Temperature : ot

® Rugged — SOA is Power Dissipation Limited

® Source-to-Drain Diode Characterized for Use With
Inductive Loads

D

A
8

vwaw )

. UG
G ' B
™ J —€
—lle—D 1n -~ i
TMOS i EEE R
s 1
MAXIMUM RATINGS
IRF
Rating Symbol | 450 | 451 | 452 | Unit

Drain-Source Voltage Vpss | 500 | 450 | 500 | Vde

Drain-Gate Voltage VDGR | 500 | 450 | S00 | Vdc
(Rgs = 1.0 M(2)

Gate-Source Voltage vVGs =20 Vdc

Drain Current Adc
Continuous o 13 12
Pulsed DM 52 48

Total Power Dissipation Pp 5 &mmﬁmﬁclc mn‘;m
@ Tc = 25°C 150 Wartts : ’
Derate above 25°C 1.2 wree o —M—‘!W

- = |8 -

Operating and Storage Ty Tstg ~55 to 150 L 2 Lt e
Temperature Range R sm_t&gj

THERMAL CHARACTERISTICS 1 -

Thermal Resistance ‘TW QEC |
Junction to Case Auc 0.83 T E %
Junction to Ambient RaJA 30 X |;£ 1291 %‘L—%i__

- 5
Maximum Lead Temp. for Soldering T 300 5 SRR = 1 160
Purposes, 18" from Case for 5 Seconds 4 1} :J!, g :f: ]
; o CASE 1-06
| See the MTH13N45 Designer's Data Sheet for a compleze set of design curves for the product TO-204AA
! on this data sheet.
} The Designer's Data Sheet permits the design of most =rcuits entirely from the information
| oresented. Limit curves — representing boundaries on evice characteristcs — are given to
| “aciitate “worst case’ design.

MOTOROLA TMOS POWER MOSFET DATA



IRF450-452

ELECTRICAL CHARACTERISTICS (T¢c = 25°C unless otherwise noted)

I Characteristic Symbol |  Min Max | Unit
OFF CHARACTERISTICS
Drain-Source Breakdown Voltage V(BR)DSS Vdc
(VGgs = 0, Ip = 0.25 mA) IRF451 450 pli
IRF450, IRF452 500 —_
Zero Gate Voltage Drain Current Ipss mAdc
(Vps = Rated Vpss. VGs = 0) - 0.25
(Vps = 0.8 Rated Vpss. Vgs = 0. Ty = 125°C) - 1.00
Gate-Body Leakage Current, Forward IGSSF -_— 100 nAdc
(VGgSF = 20 Vdc, Vps = 0)
Gate-Body Leakage Current, Reverse IGSSR - 100 nAdc
(VGSR = 20 Vdc, Vps = 0)
ON CHARACTERISTICS*
Gate Threshold Voltage VGsith) 2.0 4.0 Vdc
(Vps = VGS. Ip = 0.25 mA)
Static Drain-Source On-Resistance DS(on) Ohm
(Vgs = 10 Vde, Ip = 7.0 Adc) IRF450, IRF451 _ 04
IRF452 - 0.5
On-State Drain Current (Vgg = 10V) iD{on) Adc
(Vps = 5.2 Vdc) IRF450, IRF451 13 A
(Vps = 6.0 Vdc) IRF452 12 —
Forward Transconductance 9FS mhos
(Vps =52 V.Ip = 7.0 A IRFA50, IRF451 6.0 -
(Vps = 6.0 V,ip = 7.0 A) IRF452 6.0 —
DYNAMIC CHARACTERISTICS
Input Capacitance Ciss — 3000 pF
: (Vps = 25V, Vgs = 0, =
Output Capacitance § = 1.0 MH2) CQ;; 600
Reverse Transfer Capacitance Crss - 200
SWITCHING CHARACTERISTICS®
Turn-On Delay Time td{on) - 35 ns
Rise Time (Vpp =200V, Ip = 7.0 Apk, tr — 50
Turn-Off Delay Time Rgen = 4.7 Ohms) 14(off) — 150
Fall Time tf -_ 70
Total Gate Charge Qg 110 (Typ) 120 nC
(Vgs = 10V, Vpg = 0.8 X &3
Gate-Source Charge Reted Vpss Ip = Rated p) Qgs 50 (Typ)
Gate-Drain Charge &d 60 (Typ) -
SOURCE DRAIN DIODE CHARACTERISTICS*
Forward On-Voltage (Is = Rated Ip. Vsp - J 1301 ] Vde
Forward Turn-On Time ~i Vgs = 0) ton Limited by stray inductance
Reverse Recovery Time ter 1200 (Typ) ] — L ns
INTERNAL PACKAGE INDUCTANCE =
Internal Drain Inductance (Measured from the contact screw on the header 5 (Typ) — nH
closer to the source pin and the centér of the die)
Internal Source Inductance (Measured from the source pin 0.25" from the Ls 12.5 (Typ) — nH
package to the source bond pad)

*Pulse Test: Pulse Width < 300 us, Duty Cycle < 2.0%.
(1) Add 0.1 V for IRF450 and IRF451.
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MOHAN , UNDELAND , ROBBINS , “ Power Electronics” , New York, John

Wiley & Sons, Inc. ,2™ Edition, 1995 .
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