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Abstract

Global warming is a crisis that we are facing. One of the factors causing this problem is
the carbon dioxide (CO,) emission. To lessen this problem, automotive and motorcycle industries
have manufactured more vehicles that use alternative energy, for example electric car and hybrid
car. This project proposed a battery charger prototype for eleciric bicycles by using a fly-back
type switched mode power supply and supplied by 220 VAC 50 Hz of the clectric power system,
The prototype was designed to be more compact, lighter, more portable, and cheaper than the
convenlional battery chargers. The prototype was lested by the electronic DC load in order to
obseive its voltage regulation and current limil. The expecied test resulls are that the current limit
is not over 1.2 Amp and the vollage level is not over 42 Volt. When the circuit of the prototype
had the cxpecied resulls, it was used lo lest with the real lead-acid battery. Consequently, both
voltage and current signals are slightly rippled. However the prototype has the satisfaclory

characteristics, i.e. it can maintain the voltage level and current limit.
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1) Input Rectifier and Filter
2) High Frequency Converter
3) Output Rectifier and Filter

4) Control Circuit
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5) ABUNBsINATIUYYA - UTAY (Full Bridge Converter)
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FAIRCHILD

SEMICONDUCTOR® www.lairchildsemi.com

UC3842/UC3843/UC3844/UC3845
SMPS Controller

Features Description

« Low S1art up Curnent The CCIRIXUCIZAIUCIRAIICIBYS are fixed

+ Maximumn Doty Clamp frequenc yeurrent-mode PWAIL comimller. They are specially
* UVLO With Hysteresis desigred for Off-Line and DC {0 DC convener applications
* Operanng Frequency up 1o 500X H2 with minunum extemal componenis. These mlegrated

circuits feature a timmed oscillator for precise duty eycle
control, a lemperature conpensaled reference. high gain
eror amplifier, curtent senting comparator and a ligh
current \ptempoele ouwlpul for driving a Power MOSFET. The
L3842 ard UCI8H have UVLO thresholds of 16V (on)
and [0V [oIT). The UC3E43 and UC3E45 are 8.5V (on) and
79V (ofh). The UCIE42 and 1JC3I843 can operale within
10055 duty cvele. The UC3844 and UICI81S can operate
wilth 3005 duty cycle.

8-DtP a-50p
i
14-50F

Internat Block Diagram

al

Vg A = eom
© e |2 <k
LALE-}

ARGy

“NORMALLY BDIP/BS0OP PIN NO.
*(}I5 1450P PINKOD.
“ TOGGLE FLIP FLOP USED ONLY IN UG3844, UGIB4S

Rev. 1.0.1

S2A02 Farchid Senvoonductor Gorpozation
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UC3I84ZAICI84UC IB44/UCIBAS

Absolute Maximum Ratings

Parameter Symbol Value Unit
Supply Voltage vee 30 v
Outpul Current o +1 A
Analag Inpuls (Pin 2.3) V{ANA) -0.3106.3 \'
Error Amp Quipul Sink Current ISINK (E_A) 10 mA
Power Dissipation al TA<25°C (8DIP) Pp(Note1,2) 1200 mw
Pawer Dissipalion al TA<25"C (8SOP) Pp{iolet,2) 460 mw
Power Disslpalion at TA<25°C {1450P) Pp{Noet 2) 680 mw
Storage Temperature Range TsTG -65 ~ +150 °C
Lead Temperature {Soldering, 10sec) TLEAD +300 ‘C
Note:

1. Board Thickness 1.6mm, Board Divmens:on 76.2mm x114.3mm, (Relerence EIA / JSEDS1-3, 51-7)
2 Do nol exceeed Pp and SOA (Safe Operation Area)

Power Dissipation Curve

7 =Y Z
£, ™
=y ~g
5 w0
I; 800 al B
'a:; 700 rd - g
B oy o N
& \ = ™
§ & =t == _ \\
00 == .
o I e =N
L] WO M 48 B0 B TO MDD B 100 1M EX) 130 14D 12D
MEIENT TEMPERATURE (T)
Thermal Data
Characteristic Symbol 8-DIP B8-30P 14-50P Unit
Thermal Resistance Junction-ambien! | Rmj-amb{MAX) 100 265 180 “CIw
Pin Array
a0iP BSOP 14500
come[ )| O - aefi] O ]~
e e
mmE o] e w[i] [~
WE ]i'ﬁ L L ]M]ﬂ
FyR— aw_-.
"’uE U Rad
ME L i-b]




UCIB42UC 384 XUC 38 447UC 1045

Electrical Characteristics
tVee=15V, RT=10k02 CT=3.3nF, TA= 0°C to +70°C, unless olherwise spacified)

Parameter ] Symbol Conditions | Min. l Typ. I Max. l Unit
REFERENCE SECTION
Relerence Oulput Voltage VREF Ty = 25°C, IREF = 1mA 490 | 500 | 5.10 v
Line Reguialion AVREF 12V < Voe < 25V - 8 20 my
Load Regulalion AVREF imA < IREF < 20mA - 6 25 mv
Short Circuil Output Current Isc TAa = 25°C - -i00 | -180 | mA
OSCILLATOR SECTION
Osdllalion Frequency I Ts=25°C 47 52 57 kHz
5;‘;‘1‘;":'3" Change with AUAVee | 12V svee < 25v - loos | 1 %
Oscillator Amphilude Vosc - - 16 . Vp.p
ERROR AMFPLIFIER SECTION
Input Bias Current IBIAS - - -0.1 -2 A
Input Vollage VHE>A} Vpinl =25V 242 | 250 | 258 v
Open Laop Vohage Gain Gvo 2V < Vo < 4V (Nota3) 65 90 - dB
Power Supply Rejection Ratio | PSRR 12V < Ve < 25V (Noled) 60 70 - dB
Oulpult Sink Cumrent 1SINK Vpin2 = 2.7V, Vpint = 1.1V 2 7 - mA
Quipui Source Curent ISOURCE | Vpin2 = 2.3V, Vpint = 5V 06 | -1.0 - mA
High Oulpul Votlage VoH Vgin2 = 2.3V, RL = 15kf2 10 GND 5 6 . v
Low Oulpul Veilage Yoo Vpin2 = 2.7V, R = 15k2 0 Pin 8 - 08 11 \'4
CURRENT SENSE SECTION
Gain Gy (MNote 1 & 2) 285 3 3.15 | ViV
Maximum Inpul Signal Viymax) | Vpnt = 5V(Nole 1} 0.8 1 11 v
Power Supply Rejection Raliv | PSRR 12V < Ve < 25V (Note 1,3) - 70 B ag
Inpul Bias Curceni I1B1AS . - -3 -10 WA
OUTPUT SECTION
VoL 15INK = 20mA - 0.08 04 v

Low Oulpul Voitage 1siNg = 200mA - 14 22 v
High Qulput Yoltage Vou ISOURCE = 20mA 13 135 v

ISOURCE = 200mA 12 130 - v
Rise Time R Td = 25°G. CL= 1nF {Note J3) - 45 150 ns
Fall Time te Ty = 25°C, GL= 1nF {Nole 3) - 3 | 150 | ns
UNDER-VOLTAGE LOCKOUT SECTION
Starl Threshold VIHST) UC3842/JC 3844 14.5 160 | 175 v

UC3843C 3845 78 84 90 1
Min. Operating Vollage o UC38422UC3844 8.5 100 | 115 v
{Afier Tum On) UCIBA3IUCIBAA 70 | 76 | 82 \i
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Electrical Characteristics (Continued)
{Vcc=15V, RT=10k2 CF=3.3nF, TA= 0°C to +70°C, unless othenwise specified)

Parameter I Symbol Canditions I Min. [ Typ. | Max. | Unit

PWM SECTION

Max. Duty Gydle DiMax) UC3B42/UC3843 95 97 100 %
Dtax) UC3844/UC3B45 47 48 50 %

Min, Duty Cycle Diraing - - - ] %

TOTAL STANDBY GURRENT

Slart-Up Curent IsT - - 0.45 1 mA

Operating Supply Current ICCtoPrR) | Vpin3=Vpinz=ON - 14 17 | mA

Zener Vollage vz Ice = 25mA 30 38 - v

Adjusi Vo above the stan threshould befloe sefring a1 15V

Note:
1. Paranw:ler measured at trip point of lalch
2 Galn defined as;

AV
A= ﬁm 0 <Vpin3 <08V
cird

3 These patamelers, #though guara:ieed, are nol 100 lested in PrOvuClion.

Figure 1. Open Loop Test Circuit

High peak curments 2ssociated with capacitive loads necessitate careful grounding technigues Tining and bypass capacitors
should be connected close to pin 3 in a single point grournd. The transistor and 3,0 potentivmeler are used o sample the
oscillator wavefonn and apply an adjustable ramp 10 pin 3.




AMANUIN U

Twazidaavesspmin FQP7NS0



—
FAIRCHILD
I

SEMICONDUCTOR®

FQP7N8OC/FQPF7N80C

800V N-Channel MOSFET

Geoneral Description

These N-Channel enhancemenl mode power field eflect
tens®lns are produced using Farendd's propretary,
planar stipa. DMOS technology.

This advarced techmology has been espeoaly lailored to
mnimize on-stale reswslance, provite superior swilhing
periormance, and withsuand high anetgy pulse in lhe
avalanche and commutation mede., These devices are wall
sited fo; high efliciercy swich mada pover supplies.

QFET™

Features

6.6A. 800V, Rpg oy = 190 @Vgs = 10V
Law gate charge { typcal 27 nC)

Low Crss { typical 10 pf)

Fas! svalching

1060% avalanche tested

« Impeoved dvidl capabinty

T0-220
FUP Series

Absolute Maximum Raltings 1 -2 ies aarmse ruse

TO-220F
FQPF Series

Symbat Pararmeler FQP7THROC | FQPFTNBOC |  Unils
Voss Drain-Source Yoltage 800 v
Io Drain Current - Contiruous (T = 25°C) [X:3 6.6 " A

-Contirsous (T = 100'C) 4.2 43" A
lota Drain Current - Pulsed PMaa 1) 264 264" A
Vess Gate-Source Vollage +30 v
Eas Singte Pulsed Avalanche Energy [REET]) bAD mJ
lan Avalanche Currant MNam 1} 6.6 A
Ear Rapatiive Avatarche Energy ot 1) 6.7 mJ
dvrdt Peak Diode Recovery deldt gie 5) 4.5 Ving
Py Power Dssipalicn [To = 25'C) 167 56 W
- Derate abova 25°C | 133 0.44 Wi
1 Ts1s Operating and Storaga Temperaiure Renge -55 o +150 K
T, Maximum lead temperature lor soldesing purpeses. 300 c
178" from ¢ase for 5 seconds
*Oran i nen) s by mEvimom nien eeperak re
Thermal Characteristics

Symbol Parametar FQPINGOC FQPFINEOC Unils
Ruxe Trermal Resistants, Junctondo-Casa 075 225 cw
Rasg Thermai Resslance, Case-0-Smk Typ. 45 - W
Ry.a Thenmal Resslanca, Junction-to-Ambient 625 62.5 TN

S8 farr R S oo Caprman

S A A2 TX)

J08NLAdD4/O08NLADS
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LAY, Von §8Ypeg SEraryg T, =25°C

4. Fuize Test: Pfag widh < 3000y, Duay code 2%

P o eeraarg

Efectrical Characteristics 1. -x-cutes oracss ot
Symbot | Parameler | Test Conditions [ Min] typ | max | unns
Off Characteristics
BVpss | Drain-Source Breakdown VoHage Vs =0V, i =250 pA 300 - - v
ABVpgs | Breakdown Volage Temperature
=250 Rafe ed to 25°C - .
i aT, | coefcient o = 250 1A, Referenced to 25 6.93 vre
lnss . Vps =800 V, Vgg =0 ¥ - - 0 A
Zero Ga'e Volt: Ce 1
ro Gate Veltage Dram Cumen Vo5 =BA0 V, T = 155°C - — 00 A
Iosse Gale-Body Leakage Cumenl, Forward | Vgs=0 V. Vps =0V - - 100 nA
lassa Gale-Body Leakage Cumenl, Reverse | Vgg = 00V, Vpg =0V - - 1060 n&
On Characteristics
Vasiny | Gale Throshoid Volage Vas = Vgs, Ip = 250 jlA a0 - 5.0 v
Rpsiony | Siatic Orain-Source - _ =
On-Resiglance Vag=10V, 1= 3.3A 157 1.9
grs. Forward Transconductance Mps =50V, Ip=233A e d; | — 55 -
Dynamic Characleristics
=™ pul Capacilance Vg = 25 V. Vg =0V, ~ | 1200 | wao [ pF
Ceys Oulpul Capadtance = 1.0 MHz - | 120 | 155 pF
Crae Reverse Transkar Capaditance —~ 10 13 pF
Switching Charactarislics
by Tum-On Dglay Time Vpo = 400 V. Ip = 6.6 A, - 35 Eo ns
| Tumn-On Rse Time Rg =251 - 100 210 ns
lqﬁgl Turn-Of Delay Time - 50 110 ns
Y Tum-Of Fad Tima wemd s T s0 | 130 ns
Gy Tolal Gale Charge Vgs =640V Ip=B.8 A, - 27 35 nC
Or Gate-Source Charge Vag= 10V - 8.2 - nC
Qg Gatg-Drain Charge e 1.5 ) . 1 - nC
Drain-Source Diode Charactarlstics and Maximum Ralings
I= Maximum Continudus Dy Source Diode F d Currant - - 66 A
bsey Faximum Pused Draln-Source Diode Forward Curren? -- - 264 A
Vso Drain-Source Dioda Forward Voitage | Vgg=0WV.Ig=B8 A - - [¥] v
b Haysrea Recovery Time Yas=0V I5=66A, - 650 - ]
o, Revarse Recovery Chamge dl fdl = 100 Aips ewy | = 1.0 - uc
Notss:

T Repetiee Ratng | Puse oo e d by rasewm junchon Ermparakers
20 =257k lag =6 BA Yo s 50V, Rg =25 (L Saning T)=25'C

L5 P St oz Coae = an

Ew oA Lp¥ X3

J08NLJddDI/D08NLJDS
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