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\ *3

uses crt,dos:

var a,b,m,n:longint; finisiaiisasil variabie}

i,c,d,e,i,g,h:pyte;

tunada berhenti, tunda emf, tunda:integer;

tombol, tombolZ:ichar;

balik,urara:booiean;

hi, mi, s, hund : Word:

label selesai;

function LeadingZeroiw : Word) : String; {fungsi tLime}

var

s @ String;

begin

Striw:,s:;

if Lendgthisi = 1 then

g = "0 + g;

LeadingZern ;= §;

end;

procedure tamp (®,v,m:longini}; {prosedur untuk menampilkan
keadaan saat ini ke layar monitor}

var 1 :byte; {mode Teks 25 x 20 1}

3,9, %,tL,t2: longint;

begin

GITR;

iy

K

rex

fo

be

qobtox (3 y,e+ {101 div 25) 1) ;

it i3 and SGOG en Writei'l') else Write('0');

gotoxy {3+ (3% ({i-1) mod Z4)},8+(10%{1 div Z5}1};

if {5 ang S0001 1t rite{*1'y else Write("0%);

ti:= L

T4 }

m:=
end
tex
end;
procedure kKeluar; {prosedur untuk mengeluarkan data ke ppi}

ci=a mod 256;
di=a div 2506
er=p mod 2567
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¥}

e }
keluar; fmengeluarkan data ke ppi}

fmm e ——— 1

{ }
tamp{a,b,m}; {keluarkan tampilan keadaan
saat ini ¥e lavyar monitor}

il }
delayi{tundaj; imenunda lama kumparan menyaliail

Imenghilangkan emf balik pada kKumparan i & 3}

imengeliuarkan dara ke ppi}
{kelnarkan tampilan Xeadaan
saaf ini ke lavar moniftor}

GetTime (ni,mi, s, und) ;
gotoxy (35, 1) ;Writeln{'Geser : ',LeadingZarai{ni),':*,
LeadingZeroimil, "1 ', LeadingZerois},
VoV LeadingZero fhundy ) ;
it e e bbbt Z}
if kevpressed then LombolZ:=readkey:;
if tompolZ=#Z7 then goto seiesal;
port1$308):=502;
a { mengakrifkan xumparan 2 dan 4 }
i)
m
keinar
tamp {
delay ;
ar=%4
Di=g0
m: =351
kelu
famp
delay
a:=50000;
Pr=80000;
me=50G00G;
kelusr:
tamp 06,4, 0} ;
delay (tunda berhenti);




Tampia,o,m); /
delavitundal ;

a:=50800;

br=50004;

m:=50000;

kelnar:;

tampta,b,m};

delayvitunda emf);

a1=80000;
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if keypressed then tombolZ:=readkey;
if tombholZ=%27 Then golo selesal;
porf[S306] =506
ar=%$3000; i mengaktifkan kumparan 4 dan
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delay ;
a1=50

Dr=80000G;
me=50000;

keinar;

tampid, 0,3} ;
delay{tun
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delavitundaj;
a:=5000
bi=%0
m:=$0
kelua
Tamp i



a:=50000;

L:=30000;

m=50000;

keluar;

Tamp (0, G, 0
delavitunda berhentiy;

e e e e 6 ballik}
if keypressed then fomboll:=readkey;
1t tombolZ=%#27 then goto selesal;
port[$30el 1 =8240;
a:=SL0on;
b:=%$a050; { mengaktifkan kumparan 3 dan © }
m=50000;
keluar;
tampi{a, b, mi;
delay{funda:;
2:1=50000;

b =530s0;
mr=3000U;

keluar;
Tampla,o,m)
delay{tunda emf];
a:=80000;
b:=30000;
m:=30000;

keluar;

t#mpf\Df 0,007
delayitunda berhenti);

o e e 5 baliki
if keypressed tThen tombollZ:=readkey;
if tombolZ=#Z% then goto selesai;
porti83061:=810;
a:=50000;
h:=50a05; { mengaktifkan kumparan 7 dan 5 }
m:=50000;
keluar;
tamp (a,b,mj};
delay{tundaj;
a:=50000;

L:=50304;
m>=30000;
¥xeluar;
tampia,b,m};
dela

ar=51

b

I
oy

{ mengakrifkan lumparan & dan 4 }
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m:=30000;
keluar;
tampia,b,m!;
delay{tundal;
a:=5$4000;
b:=50080;
m:=SG00G0;
keluar;
tampia,b,m};
delay (tunda_emf};
a:=80000;
He=350000;
m:=50000;
XKeluar;

tamp {G, 0,0},
delay{tunda berhenti};

————————————————————————————————————————————————————————— 3 balik}
if keypress
if tombo
porti
a:=50500; { mengaktifkan kumparan
p:=3000a;
-!.‘L::SGOOO;
keluar;
tamp{a,b,m;
delay{tunda;};
a:=50400;
b:=50008;
m:=30000;
keluar:;
tamp{a,b,m);
delay({tunda_emi);
a:=30000;
Di=50000;
m:=50400;

keluar;
tampll, G, 0);
delay{tunda berhenti):

mengakfiikan

Kumparan
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"-I SGS-THOMSON IRFZ40

MICRCOELECTRONICS IRFZ40F|

N - CHANNEL ENHANCEMENT MODE

POWER MOS TRANSISTORS

TYPE | Voss | Rosion Io
IRFZ40 [ sov <0020 50A
{RF Z40F1 I 50V 1<00280. 27A

TYPICAL Reg 0, = 0022 £

AVALANCHE RUGGED TECHNOLOGY
100% AVALANCHE TESTED

REPETITIVE AVALANCHE DATA AT 10C°C
LOW GATE CHARGE

HIGH CURRENT CAPABILITY

175°%C GPERATING TEMPERATURE

APPLICATIONS

HIGH CURRENT. HIGH SPEED SWITCHING
SOLENOID AND RELAY DRIVERS
REGULATORS

DC-DC & DC-AC CONVERTERS

MOTOR CONTROL, AUDHIO AMPLIFIERS

ADS, AIR-BAG, LAMPDRNVERS, Eio

ABSOGLUTE MAXIMUM RATINGS

AUTOMGTIVE ENVIRONMENT (iNJECTION,

TO-220 ISOWATT220

INTERNAL SCHEMATIC DIAGRAM
o éz)

Symbhal T Parameter E Valye E Unit_l
’ [ wrzao | wezaem | {
Meg Eszm-sggssce Voltage (Mos = O E 52 T S0 E Y l{
Vose Dvain gate Voltzge (Rss = 20 ke ! S0 } 50 I
P t T 1
| = —
ta Orain Swecent {cont.} & Te = 25 °C i 50 i o7 R
: = : . L i s 1 e T . !
o cOrain Crrrent (corg.f &t T = 160 } 35 { Tg [ &
SRS — - — ¥ —— ) — L E—
fom(e]  {Oraim Cusrrent (puised| 243G { piue; A
— T e El — T — =
{ Fiey [ Totaf Oissipation at T = 25 °C 150 { a5 W
[Derating Factor g ! 0.3 ] WiTC
Viso  {insulation Wihstand Voltage (DT) — I 2000 v
Tatg }Storage Temperature 6510 175 °C
T, [Max. Operating Junction Temperature 175 L “C
e} Puise widtn imied by sate operaung area
July 1993 119




IRFZ40/Fi

THERMAL DATA

TO-220 ISOWATT220 'i
Riki-case ITh.ermal Rasistance Junction-case Max ! 1 | 333 "C!WI{
|Thermal Resistance Junction-ambient May 825 oo |
[ . [Thermal Resistance Case-sink Typ 0.5 Prow |
i T jMaximum Lead Temperaiure For Soidering Purpose 300 C i
AVALANCHE CHARACTERISTICS
Symbol t Parameter ! Max Value 1 Unit
lanm tAvakavcho Current, Renatitve or Nat-Rapetitive i RQ T, A
[__ _ [(pulse width limited by Tj max, & < 1%) | _ [
Eas [Smgle Pulse Avalanche Energy I 400 | mJ
{istarting T; = 25 °C, lo = lap, Voo = 25 V) i |
EAR Repem ve Avaiancne Energy f 164 { md
o me.:fse width forited By Tjmax, § < THj L _{_ ] o |
{an Avatanche Current, Repetitive or No-Repealiive { 335 ( A
HT. =100 °C. pulse width Umited by T, max, & < 19} ; !
ELECTRICAL CHARACTERISTICS (Tcase = 25 “C unless otherwise specified)
OFF
Symbol i Parameter ‘ Test Conditions l Min. t Typ. 1 Max. ] Unitw
Vsmoss |Drain-sourcs = 2850 Wb Ves=0 [ =a | Tyl
|Breakdown Voltage [ | | |
lnss  |Zero Gate Voltage Vos = Max Rating | { | 250 | wa |
{Drain Current (Vos = 0) Vps = Max Rating x 0.8 T.=125"C | | [ 00§ pA
lsss  |Gate-body Leakage Vs =420V | | |£100] na |
[Current (Vps = U} | { i i i
ON =)
{ Symhol t Parameter Test Conditions 1{ Mi J Typ. ﬁax, { Unit l{
; Yoso.  Gate Theashald Voltage Mpa= Ves ‘o= 250 wA B L 2g T FERERY _l
Reson. ;S*:a&,\c Drain-sousrce On “-.f;:.:_ =0 ln =204 I ! 0022 ! 2028 7 £ 1
IResistance E i l | [
Iy ey [On State Drain Current ‘Vos > lnian X Rogierima: Vos= 10V t 50 3 ’ A _1
g i | |
DYNAMIC
[ Symbol “ Parametar Tast Canditions E M'm;%. Tyn. ‘l Max. ( U(\ﬂ
! s % {‘: orsard Mos > dnvoed Posorme,. =224 T L 22 | ’ 3 {
[ | Transconductance } f t { (
[ Cias lnput Capacitance Vos=25V f=1MHz Vase=0 | 1700 | 2200 [ oF |
[ Coss  |Output Capacitance { | 630 { 850 | pF [
( Crss jReverse Transter I i zad [ 260 [ 3 [
{ Capacitance i ; { {
219




IRFZ40/Fi

ELECTRICAL CHARACTERISTICS (continuec)
SWITCHING RESISTIVE LOAD

I L . I i ]
Symbol ! Parameter Test Canditions [{ Min. [ Typ 1 Max. [ Unit {r
T - T {
ta-. [ Tum-on Time Vo (~=29 A { s | 70 1 as |

- IRise Time Rg=47 {1 VYWgs= 10V ({ P18 186 | os
g ) Turn-off Deiay Time isee tast circuil) [ B0 a0 | ns f
L ., . - e i _ L
4 }'— ait Tane ; 23 [ F2 H s Jf
~ T — = 3 R
[’ g i Total Gale Cnarge in = 64 A Yos = TV { 86 1 FG 7 B
i Qg 1C ate-Sourpe Uharge Voo = Max Bating x 08 i boag ‘ ngC (f
I Qan ’Gate Orain Charge {see test citcuiyy | io2T { Pone L
[ A = 'l rd i ’

T R i R 1
Symbol {‘ Parameter i Test Conditions | Min. i‘ Typ. l Max. | Unit E
leo ?S urce-deain Cyrrant i : 5{ 50 ¢ A f
{ isom{*} [Source-drain Cucrent | i } 200 1 A {
f{ Ju;\pri; 1; § | 3 ‘g
Van =) gForward o Voltage Vegs =0 lsp=580 A g i I 2 [
f [ LY
1 ; { " .\ + t
fer (Raverse Recovery s = 8G A SHat = {30 Alus ¢ [NV O Cooas
{Time o = a0y T.= 480 00 } | ! ! E
: 5o = AN ;= 1800 i :
Qe |Reverse Recovery l L 0.45 { ouC |
‘Charge l { I { _I
ised Puisa GUTE\“D"‘ FHI0S, duiy cycie 15
ed oy safe operaling area
Safe Operating Area for TO-220 Safe Operating Area for ISOWATT220
QCA1 775 ‘ GE31 738
(A e EaES W{AE ] =g
4 T # t — 4 + ii
AT il e 1] i1 )
‘ T 2 11t
S i Opes | t L ¢
1% L ) 10
s & : O0us 100uE
H N TNt me 4 Y ‘
o 1 e 32308 7 ¥
Y e I SRR 2 e ims
ﬂ [ I‘N 10 | b
Oy 0y 10ms
: e i ome : A S lms
H 0.c. oPrRATION MH#—rH —— 0.C. OPERATION ettt
2 1 11 1] N TTIIT INNis
1% - 10 beld :
L] rl= L4 t 1 X :;7 == T
+ X * ! 1 T
i i 3 T il ]
? \ T O
lﬂﬂ i 10"‘ i H i Ll iitl
= » 2 » &¥ > PP a + &3 -« + *F ‘ + P I + & x 82
1 "0l 1o’ 1627 Vis (V) T AN TS | 18?7 Vas (¥}
7 S6s ¥
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IRFZAQ/FI

Transconduciance
. T [OF R
= i T
5"“: T Yoy =13V —— 1,=-40°C
{5 K . : IV
THT =
1 [

25k __Jﬁﬁgi e

A e
2+ i — e SIS
125%% %

3g V4 W | T }
16 4+ . R

] 1 L
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0 10 20 30 40 50 Io(A}

Gate Charge vs Gate-source Voltage

Vs (V) T T 1 T 1 ‘sm"sm
3 —— 7
i1z 3
[ /
1ol Jd 1
: ] — 7 ; }
Bi— 7 —
sl 1! 1]
g L 1
4 ji | — Vog =40V ﬁ
—— Ip=64A
: r— 0
2-f— ™ 1
AR NEA R
8 10 20 30 40 30  GginC)

Normalized Gate Threshoid Voltage vs
Temperature

Vastimy —r @ﬁm
(narm} :
1.21 [ . :‘ S - ‘i . JVng-—-Vgg l{ .
N || e
P
FERSNENEE
NS T
AN
( 11 LN
3 1 i K
0.6 Lri ] | ! ;
L .
ol 1 | i ! {
-50 o 50 100 T,{%C)
“!'I

Static Drain-source On Resistance

Rﬁ}“}} — ; — ‘ ‘ut‘:;;m
0.035 } :
0.031 } bt
T % : sL; -
0.02Tf—+ 7 I !— 1 P
1 przERE
G023 f— ‘
— b
g_&}g-_,.}}._ % l E r 1
. _ }EL U S G
0.015 l |
0 1p 320 38 40 50 ip(A)

Capacitance Variations

GCY2) 40
cipF) T ™1
N Lot
2000 L | f=1MHz
el | =T
[
| N
1000 \ ; B —
1 . 1 1 [__1
z : ! Coue |
500 ;
e :
LG(“ . i
0 10 2 30 4 Vos(¥)

R » ‘ . . Sre2240
o1 1T ]
I 1
| ! Lo
T T AT
f ‘
L
L]
0.8 /i [ | veeotav ||
)P S N O Rl B
3,4(7. i L
-50 ¢ 50 100 7{°c)
515




IRFZAO/Ft

Source-drain Diode Forward Characieristics
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Unclamped Inductive Waveforms

Yisryoss
Yp —»
! pu
Sy
B
Vo P 1 Yoz
_ 1

Switching Time Test Circuit

T

i S e sy e St
]
= '

8/9




IRFZ40/F1

' TO-220 MECRANICAL DATA

O, F mm inch
I wn TYP. | MaX N [ ve MAX
A P 440 I as0 pire | 01mt
C R I aaz 0048 £.051
o 240 b 2w o004 0307

B3 127 1 0,850
£ D52 ! p.01T 5527
£ 267 ; 0024 | 2.634
4 2.t4 Pore 204 | .367
G I aes R g.194 0,205
Gt 24 I 5.084 5,106
#2 0.1 P (3.4 0,593 G409

L2 64 1 { 0845
(4 [ 130 EEEE: 0511 | 0551
15 285 [ 295 0104 | 0.116
L8 15,25 ] 1575 0600 | 0.620
L7 6.2 5.6 0288 | 0.260
L9 35 393 0.137 0.154
DIA. 378 ] 3.85 0.147 0.151
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~.Z4 ol g
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F

F2

L4

PO11C

7/9




IRFZ40/Fi

DIM. mm ] inch
M. TYP L mAX. N L TYP ) max
A 44 D o173 | 0.181
8 25 i 27 G.098 G.108
D 25 275 0.098
E 04 07 0.015
F 0.75 1 0.030
= 145 17 0.045
CQ 4 18 147 (;\Q@S
a 205 5.2 0.155
G 74 27 g.094
H ia 104 0.393
L2 16 5,630
l
L3 28.6 30.6 1126 1.204
L4 98 108 0.335 0417
L6 159 16.4 .68 agAs b
L7 9 I 2954 | 5086
1 N A 1 e
& 3 1’ 3.Z g.7i8 i G120
111
1 . ——t
<l al
' s
o
L3 o
s 1
}--- o i
' * 123 l {
| 4
= 12 i L4 — P0O11G
]
& Lo7 SGS-THOMSON
Y7 mcrosECTRORICS



TOSHIBA 25C1815

TOSHIBA TRANSISTOR SILICON NPN EPITAXIAL TYPE (PCT PROCESS)

25C1815

AUDIO FREQUENCY GENERAL PURPOSE AMPLIFIER APPLICATIONS.
DRIVER STAGE AMPLIFIER APPLICATIONS.

Unit in mm

51MAX.

-

High Voltage and Highk Currens ,
: VERQ=>50V (Min.), I0=150mA (Msx.) |
»  Excellent hpp Linearity :
: hFg(2)=100{Typ.) at VoE =68V, Ig=150mA 0ap
: hyg (Ig=0.1mA)/ hyg (Ig =2mA)=0.95 (Typ.) AESMAY .
Low Noise : NF=1dB(Typ.) at f=1kHz ces M
Complementary to 28A1016 (0, Y, GR class)

47MaL,|

Las

127 MIN.

]
a8

| i

MAXIMUM RATINGS (Ta = 25°C}

rLav LR7

CHARACTERISTIC SYMBOL | RATING “ 3§ o 0
:% - } i
Collector-Base Voltage Vego 60 A\ 123 3
Collector-Emitter Voltage VCEO 50 v
Emitter-Base Voltage VEgo 5 v | 1. EMITTER
Collector Current Ig 150 mA ] g" gg;‘ELEmR
Base Current I 50 mA I[:IEDEC TO-02
Collector Power Dissipation Pe 400 mW ]‘EIAJ SO.45
Junction Temperature T; 125 °C rTOSHIB A 2.5F1B
Starage Tempersture R% TE:“ —65~125 °C Weight : 0.21g
ELECTRICAL CHARACTERISTICS (Ta =25°C)

CHARACTERISTIC SYMBOL TEST CONDITION MIN. { TYP. {MAX. | UNIT
Collector Cut-off Current Icgo | Vop=60V, Ip=0 - | - 0.1 ! xA
Emitter Cut-off Current Igpo | VEB=5V, Ig=0 — —_ 0.1 | «A

BFE(1)
Vee=6V, Io=2mA 70 - | 700
DC Current Gain (Note) | CE=6V. 1C
hFE(2) | VCE=6V, Ic=150mA 25 | 100 | —
Collector-Emitter Saturation VeEeay | I0=1 1p=1 _ 01 lo2s!| v
Voltage
Base-Emitter Saturation Voltage vBﬂgﬁ) Ic=100mA, In=10mA — _— 1.0 v
Transition Frequency iy VeE=10V, Io=1mA 80 —_ MHz
Collector Duput Capacitsnce Cob Vop=10V, Ig=0, f=1MHz } — 204 85 pF
VCE=10V, Ig=~1mA
Bage Intrinsic Resistance rhby' f=C§(‘]MHz Iz — 50 | — 9]
Noise Figure NF VEE=6V, Ic=0.1mA — 110! 10} a8

f=1kHz, Rg=10k0
Note : hyg, Classification 0 : 70~140 Y : 120~240  GR : 200~400  BL : 350~700
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AMBIENT TEMPERATURE Ta (°C)
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Nama + Ali Musthofa
NRP 25103097044
NIRM - 97.7.003.31073.38718

Tempat / tgl lahir : Surabaya, 25 Februari 1974

Apama : Islam
Alamat . JI. Buntaran [/ 35 Tandes
Surabaya.

Riwayat Pendidikan:

e TK Muslunat Tandes Surabaya tahun 1979-1980.

SD Nurul Ulum Surabaya tahun 1980-1986.

e SMP Darul Ulum Surabaya tahun 1986-1989.

e STM Negeri 11 Surabaya tahun 1989-1992,

* Sebagai Teknist di PT Polynesia Industri Corp tahun 1992-1994.

s Institute Emanuel Indonesia ( 1E] ) tahun 1995-1996

e Universitas Katolik Widya Mandala Surabaya Fakultas Teknik Jurusan

Teknik Elektro tahun 1997 - 2002,

4 PBRP!;\I’&K&AN l
[ wWnivensitag Sa.ciz Widen Adandaie
! BURALAY A

——




