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Abstract

This thesis presented the design and development projects for power transformers,
fly back high frequency switching and green bag. The range of frequency was 50 kHz, rated of
power output 45 waits, rated of output voltage 36 V and current rating 1.25 amps. The series
converter circuit charge the battery used the voltage 220 V, of frequency was 50 Hz. The winding
of the transformers, fly back high frequency transformers was designed into three sets include
primary coil (), coil secondary (V,), and the coil help (V). The result showed the fly back high

frequency transformers was highly effectiveness and practically.
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[(V;n(min) - VCE(sar) OH(mnx)]z
2TP
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7
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o Z
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=Y 9t -:! & 3
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P, = ar = 35k
VAe- Aw
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]
FAIRCHILD

1
SEMICONDUCTOR® www.fairchlldseml.com

UC3842/UC3843/UC3844/UC3845
SMPS Controller

Features Description

* Low Stant up Current The UC3842/UC3843/UC3R44/UCIB45 are lixed

+ Maximum Duty Clamp frequencycurrent-mode PWNM controller, They are specially
+ UVLO With Hysleresis designed for OfI-Line and DC 10 BC converter applications
o Operaling Frequency up ta S00KH:z wilh minimum extemnal components. These integrated

circuits fealure a trimwned oscillator for precise duty cycle
control, a temperature compensated reference, high gain
error amplifier, current sensing comparater and a high
current totempaole output for driving a Power MOSFET, ‘The
UC3842 and UC3844 have UYLQ thresholds of 16V (on)
and 10V (o). The UC3843 and UC3845 are 8.5V(on) and
7.9V (60). The UC3842 and UC3IB43 can operate within
100% duty eyele. ‘The UC3844 and UC3845 can operale
with 50% duty cycle.

8-Dip 8.80P
&F -
I
14-S0P

Internal Block Diagram

Voo (1R
L
agrily 2R = omom
® % Jome F—<G
VV.LO
Porf YO (i1}

* NORMALLY 8DIP7ASOP PIN NO.
. s_ 1S 14 3QF PINNO.
* TOGGLE FLIP FLOP USED ONLY IN LUC3844, UC3845

Rev. 1.0.1

@2002 Fairehidd Samiconducior Corporation
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Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voltage vVce 30 v
Qutput Current 10 +1 A
Analog Inputs (Pin 2.3} VIANA) -0.3t06.3 A\
Error Amp Gutpul Sink Currant ISINK (E.A) 10 mA
Power Disslpation at TA<256°C (8DIP) Pp(Note1,2) 1200 mw
Power Dissipation at TA<26°C (BS50P) PD{Note1,2) 460 mw
Power Disslpation at TA<256°C (14S0P) Pp(Note1,2) 680 mW
Storage Temperature Range TSTG -65 ~ +150 °C
Lead Temperature (Soldering, 10sec) TLEAD +300 °C
Note:
1. Board Thickness 1.6mm, Board Dlmenslon 76.2mm »x114.3mm, {Refarence EIA J JSED51-3, 81-7)
2 Do not excesed Pp and S0A (Sale Operation Area)
Power Dissipation Curve
O l
> 1100
£ 1000
E
5 o900 \K\
g = raaho
& |~ T
g 700 o o~
8 g0 |-sfor M,
Pl=e===nu
500 — —
] EuEREN
400 ] .
= -t N
0 W0 20 3 40 B0 80 7D AD &0 10D 110 120 430 140 150
AUBIENT TEMPERATURE (C)
Thermal Data
Characteristic Symbol 8.DIP 8-S0P 14-S0OP Unit
Thermal Reslstance Junction-ambient | Rthj-amb{MAX) 100 265 180 *CIwW
Pin Array
BDIP.AS0P 1450F
valr Elv- :qu | e
mmE ﬂmﬂ' “E 1] ¥m
=1 [ Hm NCE P'H PYA VS
cumv-.u-E [w| ourPuT
wC |0 # | GND
l‘!ﬂ'E & | PR CGHO




UCIB42/UCIB4AUCIBAAUCIBAS

Electrical Characteristics
(Veo=15V, RT=10k(, C1=3.3nF, TA= 0°C to +70°C, unless otherwise specified)

Parameter | Symhbo! GConditions ] Min. I Typ. I Max. | Unit
REFERENCE SECTION
Reference Output Voltage VREF TJ = 25°C, IREF = 1mA 490 ( 500 | 510 \Y
Ling Regulation AVREF 12V Voo <25V - 6 20 my
Load Regulation AVREF 1mA < IREF < 20mA - 8 25 my
Short Gireuit Qutpit Gurrant ISC TA =25°C - -100 | 180 | mA
OSCILLATOR SECTION
Oscillation Frequency i Ty=25°C 47 52 57 kHz
o age Change with AIAVCG | 12V Voo <26V - Joos | 1 | %
Oscillator Amplilude Vosc - - 16 - Vp-p
ERROCR AMPLIFIER SECTION
Input Blas Currani IBIAS - - -0.1 -2 HA
Input Vollage VI(E>A) | Vpint = 2.5V 242 | 250 | 2.58 v
Open Laop Vollage Gain Gvo 2V < Vo £ 4V (Noted) 65 90 - dB
Power Supply Rejeclion Ratio | PSRR 12V = Vo < 25V {Noted) 60 70 - dB8
QOutpul Sink Current ISINK Vpin2 = 2.7V, Vpint = 1.1V 2 7 - mA
Outpul Source Current ISOURCE | Vpin2 = 2.3V, Vpin1 =5V 06 | -t.0 - mA
High Culput Voltage VoH Vping = 2.3V, RL = 15k2 to GND 5 6 - v
Low Output Voltage VoL Vpin2 = 2.7V, R_= 1bki2 to Pin 8 - 0.8 i1 v
CURRENT SENSE SECTION
Galn Gy {Nota 1 & 2) 2.85 3 15 | ViV
Maximum Input Slgnal ViimMAX) | Vpin1 = 5V({Note 1) 0.9 1 1.1 \'
Power Supply Rejection Ratio | PSRR 12V £ Vge £ 25V (Note 1,3) - 0 - dB8
Input Bias Current IBlAS - - -3 -10 PA
QUTPUT SECTION
VoL ISINK = 20mA - 008 | 04 A

Low Quiput Vollaga ISINK = 200mA S 4 {22 | V
High Qutput Vollage VOH ISOURCE = 20mA 13 13.5 - v

ISOURCE = 200mA 12 | 130 - v
Rise Time iR Td = 25°C, CL= 1nF {Note 3) - 45 150 ns
Fall Time IF TJ = 25°C, CL= 1nF (Note 3) - 35 150 ns
UNDER-VOLTAGE LOCKOUT SECTION
Start Thrashold N UC38421UC3844 14.5 | 160 | 175 \'

UC3843/UC3845 7.8 8.4 9.0 v
Min. Operating Voltage VORRMINY UC3842/UC3844 8.5 10.0 1.5 v
{After Tum On) UC3as43/uc3sd4 7.0 7.8 8.2 v

g3
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Electrical Characteristics (Continued)
{(Vcc=15V, RT=10k(2 CT1=3.3nF, Ta= 0°C to +70°C, unless olherwise spacified)

Parameter | symbol | Conditlons [ min. | Typ. | Max. | unit
PWM SECTION
D UC3842/UC3843 95 97 160 9
Max. Duty Cycle (Max) %
DiMax) UC3844/UC3845 47 48 50 %
Min. Duty Cycle D(MIN) - - - 0 %
TOTAL STANDBY CURRENT
Start-Up Gurrant IST - - 0.45 1 mA
Operating Supply Currant Icc(oPR) | Vpind=Vpin2=ON - 14 17 mA
Zener Voltage Vz Icc = 25mA, 30 a8 - v
Adiust Ve above the start threshould before selling at 15V
Note:
1. Parameter measured at Lrip polnt of lalch
2 Gain defined as:
AY Ini
A= —EL 0 <Vpind £ 0.8V
A\"‘pin3
3. These parameters, allhough guaranteed, are not 100 tested in production.
—0
L.
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Figure 1. Open Loop Test Clrcult

/7

High peak currenis associated with eapacitive loads necessitate carefu! grounding techniques Timing and bypass capacitors
should be connected close [o pin § in a single point ground. 'Phe transistor and 5k() potentiomeler are used o sample (he
oscillator wavefonn and apply an adjustable ramp to pin 3.
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FAIRCHILD

SEMICONDUCTOR®

FQP7N80C/FQPF7N80C
800V N-Channe! MOSFET

General Description

These N-Channel enhanceman! mode powar fiekd effact
lransistors are produced using Fairchild's proprialary,
pianar siripa, DMOS lachnology.

This advanced technology has been espedally lailored lo
minlmize on-slate resistance, provide superior switching
performance, and withsland high energy pulse in ihe
avalanche and commutation mode. These davices arg well
suilad for high efficiancy swilch mode power supplies.

QFET"

Features

*« 6.8A, B0V, Rpgony = 190 @Vgs =10V
* Low gate charge { typlcal 27 nC})

Low Cres ( typlcal 10 pF)

Fasl swilching

= 100% avalanche lestad

Improved dvidt capability

TO-220
FQP Serles

GDS GDS

Ahsolute Maximum Ratings 7,256 uiess anerwisanaed

TO-220F
FQPF Serlas

Symbol Parameter FQP7N80C | FQPF7NSOC | Unils
Vbss Draln-Source Yoltage 860 v
In Drain Curenl - Conlinuous {Tg = 25°C) 8.6 B6.68* A

- Conlinuous (T = 100°C} 4.2 42" A
Tom Draln Current - Pulsad ot 1) 264 284" A
Vags Gate-Source Voltage +30 v
Eas Sing'e Pulsed Avalanche Energy Molz 2) 580 mJ
AR Ayalanche Currenl Mol 1) 8.8 A
Ean Rapetilive Avatanche Energy Mola 1) 16.7 mJ
dvldt Peak Diode Recovary dv/dt (Mol 3) 4.5 vins
Py Power Dissipation (Te = 26°C) 167 56 w

« Derate above 25°C 1.33 0.44 wiI°'C
Ty Ts16 Operating and Storage Temperalure Range -55 o +150 °C
1, Nh:-cnmum laad lamperature for soldering purposes, 300 G

1/8" from case for 5 seconds

* Drainu current limited by maxdmum juncion kermparsira

Thermal Characteristics

Symbol Parameter FQPTNBOC FQPFTNBOC Unlis
Raje Themmal Resistance, Junction-to-Case 0.75 2.25 G
Rajs Themmal Reskslance, Case-to-Sink Typ. 05 - ‘G
Rga Thammal Resislence, Junction-to-Ambient 825 g2.5 ‘CW

€211 Farch M Setioordrty Corparion
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2L =25mH, lga = 8.8A, ¥po =50V, Rg = 25 1), Raring Ty=253"C
3. Igp 584, dudt s 200Als, Vpg £ BVgsg Sarding T, =25'C

4. Puse Teat: Pulse width < 300us, Duty cyde <2%

5. Essantialy Indepandent of operating k=mparaturs

1. Repettve Rating : Pulse widh limited by maximum junction tampeesture

Electrical Characteristics ;=25 uless omenisa notad
Symbol_[ Paramater l Test Conditlone J Min | Typ I_ Max 1 Unlts
Off Characteristics
BVpss | Drain-Sourca Breakdown Voltage Vg™ 0 V. Ip =260 pA 800 - - Y
ABVpss | Breakdown Voltage Temperature - o
! aT, | Coeficient Ip = 250 pA, Referenced to 25°C - 0.93 - \le
loss Vpg =800V, Vgg =0V - 10 A
Zaro Gale Voltage Drain Cumrent Voa =BA0 V, To = 125°C - - 50 A
lassF Gale-Body Leakage Current, Forward | Vas=30 V. Vps =0V - - 100 nA
lgssr Gate-Bady Leakage Current, Reverse | Vgs=-30 W, Vpg =0V - - 100 nA
On Characteristics
Vasgny | Gale Thieshol Voltage Vbs = Vgs. Ip =250 pA 30 - 5.0 v
Rpspeny | Static Draln-Source = =
On-Reslslance Ve =10V, Ip=33A - 157 1.9 2
OFg Forward Transconductance Vpg =80V, Ip=33A MNoa4) | - 5.5 - s
Dynamic Characteristics
Cias Inpul Capacilance Vpg =25V, Vgg =0V, - 1280 1680 pF
Cons Qutput Caradiance F=1.0 MHz - 120 165 pF
Cras Reverse Transler Capadlance - 10 13 pF
Switching Characteristics
Yjon) Tum-0On Delay Time Vop =400 V, Ip= 8.6 A, - 5 30 ns
& Tum-On Rise Time Rg =250 - 100 | 210 ns
td(ofr) Tumn-Off Delay Time - 50 "o ns
i Tum-Off Fall Tima g -SILL a0 | 130 ns
Qy Total Gale Charge Vs =640 V, Ip= 6.8 A, - 27 a5 nC
Qg Gala-Sourca Charge Vgg =10V - 8.2 - nC
Qgq Gala-Drain Charge (Notad,5) | .- 11 . nC
Draln-Source Diode Characteristics and Maximum Ratlngs
Ig Maximum Continuous Drain-Source Diode Forward Cumrent - - 3.8 A
Ism Maximum Pulsed Draln-Source Diode Forward Curranl - - 28.4 A
Vap Draln-Sourca Diede Forward Vollage Vas=0V,Ig=8.0A - - 1.4 v
by Raverse Recovery Time Vs =0V, Ig=B.6A, - 6850 - ns
Q, Raverse Recovery Charga dl/dt =100 Afps (Noke 4} o 7.0 .- uC
Notes:

#2003 Faychid Eevicanducior Corparation
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