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Description

Advanced HEXFET® Power MOSFETs
from International Rectifier utilize
advanced processing techniques to
AChieve extremely low on-resistance per
silicon area. This benefit, combined with
the fast switching speed and ruggedized
device design that HEXFET power
MOSFETs are well known for, provides
the designer with an extremely efficient
and reliable device for use in a wide
variety of applications.

The TO-220 pACkage is universally
preferred for all commercial-industrial
applications at power dissipation levels to
approximately 50 watts. The low thermal
resistance and low pACkage cost of the
TO-220 contribute  to its wide
ACceptance throughout the industry.

Vpss = 55V

RDS(on) =17.5mQ
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A

TO-220AB

Parameter Max. Units
lp @ Tc =25°C Continuous Drain Current, Vgs @ 10V 49
Ib @ Tc =100°C Continuous Drain Current, Ves @ 10V 35 A
Iom Pulsed Drain Current 160
Pp@Tc = 25°C Power Dissipation 94 w
Linear Derating FACtor 0.63 W/°C
VGs Gate-to-Source Voltage +20 \%
IAR Avalanche Current 25 A
EArR Repetitive Avalanche Energy 9.4 mJ
dv/dt Peak Diode Recovery dv/dt 5.0 V/ns




T, Operating Junction and -55 to + 175
Tste Storage Temperature Range °C
Soldering Temperature, for 10 seconds 300 (1.6mm from case )
Mounting torque, 6-32 or M3 srew 10 Ibfein (1.1N*m)
Thermal Resistance
Parameter Typ. Max. Units
Reac Junction-to-Case -_— 15
Recs Case-to-Sink, Flat, Greased SurfACe 0.50 —_— °C/W
Resa Junction-to-Ambient — 62
Electrical CharACteristics @ T, = 25°C (unless otherwise specified)
Parameter Min. | Typ. | Max. |Units Conditions
V(BR)DSS Drain-to-Source Breakdown Voltage 5 | — | — V | Ves =0V, Ip = 250pA
AV(BR)DSS/ AT;| Breakdown Voltage Temp. Coefficient| — 10.058 — | V/°C | Reference to 25°C, Ip = 1ImA
RDS(on) Static Drain-to-Source On-Resistance| — | — | 17.5 | mQ | Ves = 10V, Ip = 25A
VGs(th) Gate Threshold Voltage 20 | — | 4.0 V | Vbs = Vas, b = 250pA
ofs Forward Transconductance 19 | — | — S | Vbs =25V, Ip = 25A
— | — | 25 Vps = 55V, Vgs = 0V
IDss Drain-to-Source Leakage Current — [ — 250 HA Vos = 44V, Vs = OV, T, = 150°C
Gate-to-Source Forward Leakage — | — | 100 Vs = 20V
1o Gate-to-Source Reverse Leakage — | — | -100 - Vgs = -20V
Qq Total Gate Charge —— NS5l 168 Ip = 25A
Qgs Gate-to-Source Charge LA Y| P nc | Vos =44V
Qud Gate-to-Drain ("Miller") Charge — (= 123 Ves = 10V, See Fig. 6 and 13
td(on) Turn-On Delay Time — | 12 | — Vpp = 28V
tr Rise Time — | 60 | — Ip = 25A
td(off) Turn-Off Delay Time — | 44 | — ns Re = 12Q
tf Fall Time — | 45 | — Ves = 10V, See Fig. 10
Lb Internal Drain Inductance —_— —_— G ’
6mm (0.25in.)
NH |from pACkage e {: >
Ls Internal Source Inductance —_— —_— BN i contACE <
Ciss Input CapACitance — | 1470 | — Ves = OV
Coss Output CapACitance — | 360 | — Vps =25V f =
Crss Reverse Transfer CapACitance — | 88 [ — pF B8MH2Z, See Fig. 5
Eas Single Pulse Avalanche Energy —— [530 |150 mJ | las=25A, L=0.47mH
Source-Drain Ratings and CharACteristics
Parameter Min.| Typ.| Max. | Units Conditions
Is Continuous Source Current MOSFET symbol °
(Body Diode) — | % showing the
Ism Pulsed Source Current ] 160 jzt]ec@glrgrl] r;\(l)zr;e °ep-n
(Body Diode) ' °
Vsp Diode Forward Voltage — | — 1.3 V | T;=25°C, Is = 25A, Vgs = 0V
trr Reverse Recovery Time — 63 | 95 ns | T;=25°C, Ig = 25A di/dt
Qrr Reverse Recovery Charge — | 170 | 260 nc |~ 100A/ps
ton Forward Turn-On Time Intrinsic turn-on time is negligibl)e (turn-on is dominated by
Lstlp




e Lampiran Data Sheet IC TL494

Description

The TL494 device incorporates all the functions required in the construction of a pulse-
widthmodulation (PWM) control circuit on a single chip. Designed primarily for power-
supply control, this device offers the flexibility to tailor the power-supply control circuitry
to a specific application.

The TL494 device contains two error amplifiers, an on-chip adjustable oscillator, a dead-
time control (DTC) comparator, a pulse-steering control flip-flop, a 5-V, 5%-precision
regulator, and output-control circuits.

The error amplifiers exhibit a common-mode voltage range from —0.3 V to Vcc —2 V. The
dead-time control comparator has a fixed offset that provides approximately 5% dead
time. The on-chip oscillator can be bypassed by terminating RT to the reference output
and providing a sawtooth input to CT, or it can drive the common circuits in synchronous
multiple-rail power supplies.

The uncommitted output transistors provide either common-emitter or emitter-follower
output capability. The TL494 device provides for push-pull or singleended output
operation, which can be selected through the output-control function. The architecture
of this device prohibits the possibility of either output being pulsed twice during push-pull
operation.

The TL494 device is charACterized for operation from 0°C to 70°C. The TL494I| device is
charAcCterized for operation from —40°C to 85°C.

Parameter Measurement Information
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Figure 8-2. Amplifier CharAcCteristics
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Figure 8-3. Common-Emitter Configuration
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Figure 8-4. Emitter-Follower Configuration



9 Detailed Description

Overview

The design of the TL494 not only incorporates the primary building blocks required to
control a switching power supply, but also addresses many basic problems and reduces
the amount of additional circuitry required in the total design. The TL494 is a fixed-
frequency pulse-width-modulation (PWM) control circuit. Modulation of output pulses is
ACcomplished by comparing the sawtooth waveform created by the internal oscillator
on the timing capACitor (CT) to either of two control signals. The output stage is enabled
during the time when the sawtooth voltage is greater than the voltage control signals.
As the control signal increases, the time during which the sawtooth input is greater
decreases; therefore, the output pulse duration decreases. A pulse-steering flip-flop
alternately directs the modulated pulse to eACh of the two output transistors. For more
information on the operation of the TL494, see the application notes located on ti.com.

Functional Block Diagram
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Feature Description

5-V Reference Regulator

The TL494 internal 5-V reference regulator output is the REF pin. In addition to providing
a stable reference, it ACts as a preregulator and establishes a stable supply from which

the output-control

logic,

pulse-steering flip-flop,

oscillator,

dead-time control

comparator, and PWM comparator are powered. The regulator employs a band-gap
circuit as its primary reference to maintain thermal stability of less than 100-mV variation
over the operating free-air temperature range of 0°C to 70°C. Short-circuit protection is


http://www.ti.com/
http://www.ti.com/

provided to protect the internal reference and preregulator; 10 mA of load current is
available for additional bias circuits. The reference is internally programmed to an initial
ACcurACy of 5% and maintains a stability of less than 25-mV variation over an input
voltage range of 7V to 40 V. For input voltages less than 7 V, the regulator saturates within
1V of the input and trACks it.



Lampiran Dokumentasi Perancangan dan Pengujian

1. Dokumentasi Perancangan gelombang keluaran dengan IC 4017 dan NE555




3. Dokumentasi pengujian tegangan output rangkaian inverter dan converter

FTTTTTITIT [TTCTTTTTIL

i i
i 1\

ST ST
[T e wnnn

U i

A i

L i
e




an satu lampu
tasi pengujian converter dengan beb
5. Dokumen

AR
Wi

.t \\“\\\\\“\\ B\
AR
Wity Y Wiy




7. Dokumentasi pengujian menggunakan bor tangan dengan daya 250 Watt




9. Dokumentasi pengujian menggunakan rangkaian dimmer
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