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Abstract

This project presents a light saver for fluorescent lamp. For the working process of this
device, the sine signal would be chopped from the house electric power.220V 50Hz by using 2-
way switch in which to sets off diode and IGBT work together; with the frequency for switching
about 2.5 KHz. The first switch would run continuously for a period off time in order to make
fluorescent lamp ‘extremely lighted. -After -that,” The second -switch-would drink about the
continuity of electric current-which go through Ballast and alse the reduction of voltage which
distribute to the get off fluorescent lamp. However, it reduces very little that people’s eyes are not

able to realize difference of it from the normal fluorescent tube.
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MCS-51 Family
k4 v a & o
MCS-51 Uu ulﬂlffniﬂﬂﬂlluu&&ﬁ&ﬁﬁﬂﬂﬂﬂﬂﬂuﬂfﬂﬂ"] EﬂLL'U‘]J PIUANIUMUIIOUAS

1 o a :3‘ 1 dao @ o a =) o
muﬂszﬂﬂumuﬂluwmmum lmEUNbl‘iﬂﬂﬂﬁ’NﬂN"] IFUDUNUY

Device ROMLESS ROM RAM 16-Bit Speed Process
Name Version Bytes Bytes Timers Up to

80C51 80C31 4K 128 2 20MHz = CMOS
80C52 80C32 8K 256 3 20MHz CMOs
83Cl154 83C154 16K 256 3 20MHz CMOS
83C154D - 32K 256 3 16MHz CMOS
80C51LL 80C31HL 4K 128 2 42MHz SCMOS
80C52|L 80C32J4 8K 256 3 4IJMHz ~ SCMOS
83C154L 80C154LL 16K 256 3 42MHz SCMOS
83C154DLL F 32K 236 3 36MHz SCMOS
80CS1PX F ~ 1281256 2/3 12MHz CMOS

ANFI9H 2.2 AR N NUUANAIIUD Y MCS-51 Family

MCS-51 Pin & Timing Diagram

3\ A

PO 3 40 vee
P 2 39 hro.o
mz0 3 38 [ FO.1
Pra] 4 37 yPO2
Piat s 36 [1P0S
P56 35 P04
Ped 7 a4 P POS
Prd 8 43 DI P0G
RSTC) 9 e 32 {3P07

PA.ORIO o 10 n 31 hEA
Pamxp o 1 & 30 0 ALE
paztte o] 12 g 29 [ PBEN
P3INTI O] 13 P27
PaLTO I ¥4 a7pres
FasTi i 18 26 B P25
P3.6WR O 16 25 D Pas
PaTAd ] 17 24 [ P23
xTaLz ] 18 Py =Y
xTAL1 ] 19 2z hezt
vss (] 20 2t hirzo

3171 2.13 HAAIANYIAIUB MCS-51
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Pin

1/0/Z2

Y/ My

P0.0-P0.7

1/0/2

Port 0 11 Open drain bidirectional /O Port 8 Bit

e 111 Output a3 (Sink) Nsvuawes Input 1wy LS TTL 14 8 &2

d 31 Port 0 Bit figneasn <1 panin sz ifuiudiu Floa Sraunsoldomud
High impedance Input 18

wonun Sa iy Addr. Bus d91v049 Low byte (PCL) @@111 Data Bus 11
ﬂiﬁﬁﬁmﬂ‘i’flﬂm External Memory ‘lumsﬁy Logic ‘1” %zgﬂﬁ%‘id‘ﬁﬂ Strong Internal
pull-up

wazhuga Port 0 3z 9 dsariiiog1u Internal program memory sanuuRNeNIRIINAOY

(Program verification) 192 A84@0 External puli~up 1w

P1.0-P1.7

1/0

Port 1 514 Bidiréctional /O Port 8 Bit with Internal pull-up

=y

iialdidhu Output HUA1NI0T /90 (Sink/Source) N 3LEVDE Input 11Uy LS TTL 14 4

e

2

1950 Port 1 Bit AQneaa1 1 5aAI v 7T High 910 Internal pull-up 9

s o gy mpur I8 unzitegnilendas Logic 0° v sz Inseuerooninlé
édﬂi:ﬂm’i}:‘lﬁﬁmmﬂ Internal putl-up ‘lj"utEN (IIL, on data sheet)

HaNIING VY 80C52, 83C 154 and 83C154D 1 Port 1.0 1A P1.1 vzansaldau

R T2, T2EX(T2: Timer 2 input, T2EX: Timer 2-‘Capturc’input)

P2.0-P2.7

[/0

Port2 114 Bidirectional /O Port 8 Bit with Internal pull-up

{ol#iilu outpu a0 $0/8 18 (Sink/Source) NI 24 YD Input 11y LS TTL ‘I 4
)

1O InT Port 2 Bev VAT Address Bus Tnayind High byte (PCH) luns il
13 191 External Memory 711913810 Address 11y 16 Bit Tun13%i Logic *1° eqn

a¥1a91n Strong Internal pull-up

P3.0-P3.7

1/0

b—

Port 3 11Ju Bidirectional /O Port & Bit with Internal pull-up

HONTINTIUET 11 #1991 U84 Port 3 9x3n15 1 a1ilus Special feature 93 MCS-51
Fagluil

P3.0: RXD (Serial input port)

P3.1: TXD (Serial output port)

P3.2: INTO {External interrupt 0)

P3.3: INT1 (External interrupt 1)




o o -

P3.4: TO (Timer 0 external input)
P3.5: T1 (Timer 1 external input)
P3.6: WR (External data memory write strobe)

P3.7: RD (External data memory read strobe)

RST

It

[ [ (% & ) 1oa 1 o dy
Reset udagnailouiiu Mcs waidumsdmuanisuduaisg n15f Reset 1

vrdouimnnSafineWlifuies Tun1s Reset Fygian RST Ansfiagadiaion 2

< o

Machine cycles 9139811017 Reset 8

ALE

Address Latch Enable ifudgygnas 1211 sivldawes peL griudhit LaTcH Ty
3¢19199 A1v89 PCL 98017111 PO
as ¢:|y = 13 = 9 A 1o
day i ALE 1 vziloensnaasana) (lineziinisld Extemal memory w30l4) 1itlu
{ 3 A a L5 1

ANWA Ve aBadaanal Clock Faenuisminlilfidugunarldiuninouenld ua

' gt oA a e o o H
26191308 Tunsdintun1sfaaeni External datd memory Faya1os ALE 9341y 1y

£
M4 9n

PSEN

4 Aé Qi nﬂ. Q G’}
Program Store Enable ity ty1tu PSEN mcﬂumgapmwl%’“luan Fetch T390
External program memory 1 ve e nulotlunis Fetch A&1910 nternal program
memory

ar H ot ¥ q’j % = ad g
W PSEN 19 0AYU §09A5 1 AANII Machine cycte oniulunsdindiums

finglan1) External data memory GLIGT PSEN CELRITRST

*
[

Extérnal Access IAUAITADUAN YY1 EA #1 ‘Highvn1s Eetch fdaii Address o
f177 OFFFh (4K 131 80C51) 93 19919 Intemal program memory uazduiiu Address

q‘; ' g = 1
¢lauta 1000k A 91N 13811910 External program memory

' o
Y o1 o o o a o_ o
018091 EA (1YL Low? M3 Feteh 17 19NA 92 AT H 16D External program

memory

XTALl

Input to inverting oscillator amplifier wazlddmsunisflow External clock

XTAL2

Output to inverting oscillator amplifier

A13190 2.3 uaaaninusevidieg lu MCs-51
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] ¥

ANNBIIIAUN2d 102, 5kHz- 1] Dead Time NioAKVIAANTAU1.08uSec LaziiDelay
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o g
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Jili4/8 A daiaing) Sine Mg n Chep Duty 80%

317 4.9 uatAadryy I Sine 1§N Chop Duty 80%
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U4 foummadsusiar Sine AN Chop Dty 85%

3UM 4.11 uaAsdeyy1 Sine NYN Chop Duty 85%

37



) L N SR
JUT 4. 12 ueeadyana Sine NN Chop Dity 85%

GisTs aiw pr B P F SRR RS

AR S Rl A

317 4.13 uataadayay 194 Sine 119N Chop Duty 90%
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JUN & iddasdygn Sine NN Chop ity 90%

317 4.15 uaasdyaa Sine NN Chop Duty 90%
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Infernational
ISR Rectifier

INSULATED GATE BIPOLAR TRANSISTOR WITH

ULTRAFAST SOFT RECOVERY DIODE

- BBETD

IRG4PH40UD2PbF

UltraFast CoPack IGBT

Features

» UlraFast. Optenued for high operaling
frequencies up to 40 kiHz in hard switching,
2200 kHz ip resonant mode

« New 1GBT design provides tighter
pararreter distribotion and hgher efficency than
previous generalions

« IGBT co-packaged with BEXFRED'Y ullrafast,

ullra-sofl-recovery anlt-paraliel diodes for use In

Vgcs = B0V
Vet = 172V

@Vog = 15V, 1o = 208

bridge configuralions
« indusiry standard TO-247 20 package
*» Lead Free

Benefits
*» Higher svalching frequency capabilily Lhan
cormoel e 58Ty
« Highest efficiency avalable
» HEXFRED diodes oplumized for pedormance with
IGBT's . Minimized recovery chargclenslics require
lessing snubbing.

Absolute Maximum Ratings

Parameter Max. Units
g Coflectonto-Srekier Votage 500 &
o & T, =28°C  fContinuous Coliestor Current 40 A
|- g T = 100 RContinuous Cobgctor Cumant 26
low fPulse Colieetor Curtert. G 1ED
L. [Clamped inductve Loag current & 160
I & T = 10T |Diode Continuous Foraard Sursnt 0
Ir, Dicde Max mun Forsars Turrent 4C
Vag Gae-lo - Eonder Yolage =20 2
[Py @2 7, m 200C  IMaxiient Fowsr issioa or 80 W
Fo i Te = 000 IMaximurFower Dissisaon 58
T, Coerating Junction and 58 10 +153
Tavsy Swrage Temperaiure Rangs C

Serage Temperature Ranga, for 10 sec 362 {0083 in, {1.6mim; front casel
{Mourting Tomue. 6-32 or K3 scres 10 ibfein 1 T Mem)

Thermal / Mechanicat Characteristics X

Parameter Min TYp: fdax. Units
Re.~ Jurotionto-Cags- 13BT s e “Rii LY
Re.: Jurtion-te-Case. Lode —_— - =8
Rig-+ Case-to-Sirk, 3%, sreased surfacs — w.l4 -
Rg.s Jurction-to-amaiert, typica’ sockeas mount — — 40
R dvaighy Lo §10.2:: — ez |
v irf com 1

AT
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TOSHIBA TLP250

TOSHIBA Photocoupler  Gadias lreg & Pholo~iC

TLP250

Transisior Invensr
inverer For Alr Conditionor

Lmiton e
GBT Gae Drive
Fower MOE FET Gate Drve A&
The TOSEIBA TLP2E connistz of & GaAbas syhramitring dizds snd & : 5
msezTated photodetector ! ; i‘:“"””:““"”‘:“ -
This wait i3 S-lead DIP packags ST
TLE250 e euuatls for gate dnaving cirowit of IG3T or power 303 FET. e o
»  Iapur thresacid cunent IrimAiaayo P i:r; “ -
s Suppiv turrezt dIogs JlmAomak T g«’ ’! l_; Co
o Fupplv veitage Ve 10-337 2 Vo, U ki
» Ourput rorpszt ol =l fatax NN P s
» Fusching wie GuIMApML LIRsmman
s Ipolazion voitassl 2300 pmemin
s Ul recognized ULIITT il N0 247345
o Opnven-Da oipe
VDE approved DI VDEOSELES 9l corificare 1N 768220 TG54 ya 04
Mamixurs operstng bznianen velnage {10V Wishght: 0.54 ¢

Highest pormisahle ovar volrage 4000Vey

tMote; When 3 YOEGS34 spproved type is needed.
pleasa designate the “option (D4}
o Jreppapy diganne Bommemind
Clearsnce §Any

Schmatic Piny Configuration (top view)

NG _ r.
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Ve = N f 2 r % 8
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Axial-Lead 1N5400
by 4o
Standard Recovery Rectifiers thru
LEag rmSUNEC BIINCAIC retowery racthers Sre Cesigned for use in Dowar Ui 83 1 N5408
ang otrer SOFICMIONS hay ng need of 3 pevice with the followir g fastu-es
. TG4 I C INMIE we
» digh Current bo Ima i Soe Wekcrair Proteras Deviots
o High S ge Current Tapabity
+ Low Forward WYoliage Drop
o Viod-Fres Econemiad Flastic Package STANDARD
o Ayvaiasie n voiume Dormities RECOVERY RECTIFIERS
Mechanizal Characteristics 5':"3('0"3:0!-:5
o Cxse Bposy Meloed 2 AMPERE
o veegnt 11 gram (Aporsxmisiely!
e Sirigh. Al Sxterna Surfaoes Corrgson Resstant and Termiral Laads Jre
Peacily Sederasie
»  Le3d and Maounting Sorfce Tamperstare for Soidening Puposes
20070 Max for "0 Secones 11137 o case
o Seioped it plagtic kags 5000 per bag
o Aeailantes Tape ard Reesd, "5C0 per reel oy acding 3R suxic the
Far mber
+ Falaity: Cathode incicated by Folarity Sand
o Marking NESDD TKEAD, 1MEGDZ, 151BAD6 TMBIDE (NESDT 1NEALS CASE 267-03
MAXIUM RATINGS
Rating Symbol § NS4 | INSA01 [ INSL02 | 1NS404 | 1N3406 § TNSIGT 1 INSLOS | Unit
Feak Repelitve Pevsrte Vltsge Vmore 0 | s 200 400 &2 gl e Johis
Werk ng Peak Pevers: Volage g
20 Bloza v Wotage YR
Normrepertve Sesk Seversa Wetige VIEN WL 200 200 = &2 WEE [ A | volts
Barage Ructt-ad Faruses Sunes I 50 A
iBing 4 Prase Resstive Load,
12V Leans, Ty =000
Nor-repetinve Peak Surge Current TEA 200 sung syt Arep
Surge Aovied st Rawd Lead Cingitons;
Cpetarng anz Sicrage Jungton T) - #0470 2
Tamparatse Rage ™ w30 4778
THERMAL CHARACTERISTICS
Charageristie Symbint Tp binit
Trama Resstatce. ncti 1o Arsient =2 Boass Mourt 92 Leaas) Rk LX) TN
ELECTRICAL CHARACTERISTICS
Characteristic Symbal i Typ Max Uit
‘hsrastaned.s Forwere Yotags o1 F — — 12 Vois
AF = .4 Ampi
Average Faverse Coment 7] A — . L1 A
DO Raverse Curend (Rated oo Yekage, "y ® 50:C; R o e 500

T SEDEC Ragiserss Daa
19 sasures n A engle prase n¥uave St 8ucn 38 shownn Figure € I8 of B RE-22T Noverber 1882 Ooaratzc stranes cad condiond
T BBl om0 A e w Y
Brersered 14,5583 2°2 VR0 ATECOTVTANIES CEOCRE Tor A% Whd 370 DHE1 U3 AL,
Fat-gs 21 25C amient lerrperature unizss shenvise soeifed
0 2 renatfve of Caudtive 308
For gansctive maC. serse cprent oy 20%
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