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i, X PROGBA1vl PB.OTOTYPE GERAK LEVITAS1 JvlAGNETIK *) 
rx {)TI7W *I 
'- -_, J......i .L-l "-"- I 

(X ALI MiJSTHOFA 
(* 5103097044 *) 

uses crt., aos_; 
var a,b,m,n:longinc; 
i,c,d,e,f,g,h:byte; 
t:Jnda_berhenti,tunda_emf,tunda:integer; 
tom})ol 1 tombol2: char; 
halik,11tara:boolean; 
h1, rn1, s, hund : Word; 

label selesa.i; 

function LeadingZero(w 
var 
s : String; 
begin 
Str(w:O,s); 
if Length i.s; 
s := 'Ol + s; 
Lead111gZero ·= s; 
enrl.; 

Word) String; 

finisiallsasi variabie} 

{fun9si time} 

procedure tamp (x, y, m: longint); 

var i :byte; 
j,q,k,tl,t2:longint; 
begin 

{prosedur unLuK menampil}:an 
keadaan saat 1n1 ke layar monitor} 

{mode Teks 2-5 x 80 } 

J:=x; 
'-::1•-_yl 

K:=m; 
textcolor(lightred); 
for i:=l to 4(1 do 
beqin 
gotoxy(3-t-(3*1,J,i_-l) mod :.?4)),6+(-iU*tl div 25)/); 
:tf (j nnd $0001) = l then Write("1)) e'tse WrJte('0.'); 
gotoxy(3+(3*((i-l) mod 24)),8+(li.J*(l div 25)}}; 
if (j and $0001) = l then Write[ 1 1~) else '"Vl1rite(TOT~~; 
tl:= (q shl 16) and $fOOOi.J; 
t2:= (m shl 16) and $f00()0; 
j : = j or tl ; 
l : = l shr l ; 

q: = q or t2 ; 
q: = q shr l ; 

m: - m shr l ; 
end; 
textcolor(white;; 
ena; 

procedure keluar; 
begin 
c : =a mod 256; 
d: -=a div 2~6; 
e : =b mod 256; 

{prosedur unt:uk mengeluarkan data ke ppi} 



f:=b div 250; 
cJ: =m nvJd 2 5 G; 
port $300};=c; 
p·::rt $301} ;=d; 
port $3f)2] :=e; 
p<Jr~ $304] :=f; 
pc,rt $305} :=g; 

begin 
clrscr; 

{---------J 
for i:=l to 40 do 

hegln 

2 

{ MAIN PROGRAM } 

lrnembersihkan layar} 

qot::oxy(3+(3*((i-1.) mod 24)),4+(lC*(i d.iv 25,\));~Jritetl-1.:-

{Irlis:ialisasj_ tarnpi1etr1 ke layar mon~tor 

gotoxy(3+ 1;3* ( !,i-l) mod 24)}, 10-1-- tlG*' (i div 25)}) ;~·Jrite (i-lj; 
end; 

~---------} 

pc:rt [:~3 1='3} :=$80; 
port[$3G7J :=SOD; 

~---------~ 

tunda:=l5C; 
tt:tnd? emf:=~(); 

tunda_berhenti:=lO; , _________ , 
. . 

b:=$0; 
m:=$0; 
pJrt[$3iJ6J :=$00; 

{---------~ 

keluar; 
{ --------- -t 

tamp{a,b/m); 

i---------~ . . 
tombol2:=tf2C; 

{ i_n_i_ ~ ppi, sew.-ua sebaqai output} 

{init setting waktu tunda on,emf,berh8nti/mandek} 

{mengeltlarkan dara ke ppi} 

{mengelua.rkan tampilan keadaa.n 
saat ini ke layar monitor} 

w1ii1e (tombol/<>#13) and i.tombol2<>#27) rlo tolnbol2:=readkey; 
if tombo_l2=#2!" t!Je:n goto selesa~i; {tt:lTlCJQLl tctnda enter \JIJtlJk 

GetTime(hi/rni/slhund); 
gotoxy(l,l);Writeln('Start ',LeadingZero(hi), 
LeadingZeroirni~,' :',LeadingZero{s~, 

T • , , Leading-Zero {hund:J J 

mulai dan esc untuk keluar } 

... . ' 

t---------------------------------------------------------------1) 
port[$306] :=$Gl; 
a: =$0.50a; {men,Jaktifkan kumparan l dan 3 ~ 
b:=$0000; 
m:=$0000; 



{---------} 
keluar; 

t---------} 
tamp(a,b/m); 

1---------} 
delay(tunda';; 

{menqelua.rka.n daca. ke ppi} 

{keluarkan tampilan keadaan 
saat ini ke layar monitor} 

{me nunda lam_a kurnparan me~1yala} 
{---------} 

a:=$0408; 
b:=$0000; 
m:=$0000; 
keluar; 

{men!Jhilangka.n emf bctlik pada kumparan l & 3} 

tamp (a,bl m); 

{---------} 
delay{tunda emf); 

{---------) 
a:=$1JCGO; 
b:=$0000; 
m:=$0000; 
keluar; 
t r:1mp \ C1, {J , Cq ; 

delay (tunda_berhenti.\; 
{---------} 

[keluarkan ke ppi} 
{keluarkan tampilan keadaan 
saat ini ke layar monitrJr} 

{tunda untuk menghilangkan emf} 

{matikan semua k.t...Lro_paran} 

{men1;reluarkan dar:a ke ppi} 
1 kelnar"Kan tampilan kea6aan 
saat ini ke layar monit~Jr} 

{tunda untuk berhentl) 

GetTime(hi,mi,s,hund); 
gotoxy(35,l);Writeln('Geser 'i LeadingZero (hi) 1': '1 
LeadingZero(mi},' :',LeadingZero(s), 

1 
•

1 ;LeadingZero(hund)); 

{---------------------------------------------------------------2} 
if key1Jressed then tombol2: =readkey; 

if tornbol2=#27 then goto selesai; 
port[S306] :=$02; 
.:::t:=$50a0; 
h:=$000\J; 
m:=$nnnn; 
keiuar; 
tarup (a, b 1 m); 
delay(tunda); 
a~=$4080; 

b: =$0000 ;" 
I!':.: =$0000; 
keluar; 
tamp{a,b,m); 
de}ay (tlnlcta_ernf.i; 
a:=$0000; 
h: =$000iJ; 
n~-: -=$nnon; 
ke--f UBT _; 

tamp(0 1 0 1 0); 
delay ( tunda ~ berhenti ~ ; 

{ mengakrifkan kl_lrop~r~n / dan 4 } 

{---------------------------------------------------------------3} 

if keypressed then tombol2:=readkey: 
if tornbol2=#27 then goto selesai; 
port.IS3D6J :=SD4; 



b:=$000::·i 
m:=$0000; 
keluar; 
I. amp'- a, b, m.l; 
delay i ttJnda ·! ; 

a :=$CJ800; 
b::::::$0004; 
rn: =$C.l(J0CJ; 
k;:l}Jar; 
tamp (a 1 h 1 m}; 

delayttunda emf); 
a:=$000(1; 
b:=$0000; 
m:=$0000; 
keluar; 
tamp ( c , 0 , en : 
delay [ t.unda _ berhenti -; ; 

mengaktifkan kumparan 3 dan S 

{---------------------------------------------------------------~} 

if key-pressed t"t!_en_ to!tlho 1 2: ::::react key; 
1 f toyrlbc<J ?=#27 rher1 go to se}esai; 
port[$30~} ;=$08; 
a:=$a.onn; 
b:=$00l)O; 
m:=~OOOO; 

keluar; 
tamp (a,b,m}; 
delay\tunda·J; 
a:=$8000; 
b:=$004CJ; 
m:=$0000; 
ke~l uar; 
tamp {a_, h, m); 
del~y{tunda emf}; 
a:=$OOCJO; 
b: =$(1()\l(J; 

m:=$0000; 
keluar; 
tamp(O,O,O); 
delay(tunda_berhenti); 

~engaktifkan ktJmpaFan 4 dan 6 

{------------------------------------------------------------5} 
if keypressed then tombol2::::::readkey; 
if torabol2:::::#:27 then gotl; selesai; 
port [$306] ;=SlO; 
a:=$0000; 
b:=$0S0a; 
m::::::$0000; 
kelua~; 

tamp (a, t:-. 1 -rn ) ; 
delay t tunda) ; 
a;:::::$0000; 
b:=$0408; 
m:=$0000,· 
keluar; 
ramp (a, b, m) ; 
de.l_ay\tunda emf}; 

t mengaktifkan k1_1mparan 5 dri.D 7 

4 



a:=$0000; 
b:=$0000; 
m:=$0000; 
}:eluar; 
tamp ( [;, 0, D) ; 

delay\tunda_berhenti); 

1---------------------------------------------------------------cJ 
if keypressed thel1 tombol2: =readkey; 
if tombol2=#27 then gotc sej_esa.l; 
port[$306} :7$20; 
a:=$C\00Cl; 
b; ~-$50a0; 
m:=$0000; 
keluar; 
tamp (a, b, m} ; 
delay(tunda); 
a:=$0000; 
b:=$4c:;Jo; 
m: =$(J(JOO; 

keluar; 
tamp (a,b,m); 
delay{tunda_emf}; 
a::-:::$0000; 
b:=$0000; 
m:=$0000; 
keluar; 
tamp(O,O,O); 
deluy ( tunda _ berhen.ti! ; 

{ mengaktifkan kuinpa!:'etr,_ 6 da.n f~ 

{---------------------------------------------------------------!} 
if keypressed then t:ombol2: =readkeji; 
if tombol2=#27 then goto selesai; 
porti$306] :=$40; 

:m:-:;:::$000!::; 
l."o. -i 11 .::. y- • 
"'•=-'--'-'-'-'--'--, 

tamp(a,b,m); 
delay ( tur~da} 
a:~$0000; 

b:=$()800; 
m:=$0004; 
keluar; 

delay(tunda emf:· 

b:=$0000; 
1n • =C::Ciflf\(1 • 
~", ..,. v ,, ,, v r 

-~-,:, i. 1 \ :;,. t-- • 
"""'-'-'-- '-'-'-'- ..... , 
tamp(O,O,O;; 
delay(tunda bcrhenti) 

meng-akti fkan kumparar.. 7 da.n ~-J 

{ ------------- ----~---------------------------------- -----------2-} 

-i-F' ke~/pressed then tombol2: =readkey; 
if tonbol2=#27 then goto selesai; 

pert [$306] :=$8C; 
a:.,.,.$0000; 
b:=$a0DC; mengakcifkan kumparan S dan .:..u 

5 



m:=$0050; 
keluar; 
tamp (a, b, m); 
dela.y(tunda); 
a:=$00l)D; 
b:=$8000; 
m:=$004C.,~; 

keluar; 
tamp (a, b, m,) ; 
delay(tunda_emf); 
a:=$0000; 
b:=$0000; 
m:=$0000; 
keluar; 
tamp(0,0,0); 
delay(tunda_berhentiJ; 

delay l SOC)CJ) ; 
Vehicle mundur } 

{---------------------------------------------------------8 ba~ikt 
if keypressed then toffit)ol2: =readkey; 
if tombol2=H<27 then g-oto selesai; 
porti$306] :=$80; 
a:=$0000; 
b:=$5000; 
m:=$00a0; 
keluar; 
tamp (a, b, m); 
delay\ tunda) 
a:=SOOOU; 
b:=$4000; 
m:=$CJC!BCJ; 
Keluar; 
tampta,b,m); 
delay ( tunda emf) ; 
a:=$OOOU; 
b:=$0000; 
m:=$0000; 
keluar; 
tamp(O,O,O); 
delay(tunda_berhenti); 

mengaktifkan kwnpara;:1 _l'c.i dan 8 

{---------------------------------------------------------7 ballk} 
if keypressed then tombol2:=readkey; 
if -combol2=#27 then goto selesai; 
port[$3()6] :=$40; 
a:=$DDOCJ; 
b:=$050C; 
m:=$000a; 
keluar; 
tamp (a 1 b 1m} ; 

delay(tunda); 
a:=$0000; 
b:=$040!); 
m:=$0008; 
keluar; 
-camp la, b,rn.J; 
delay(tunda emf}; 

t menqaktiff~an Y~umpara:-1 9 cian ' 

6 



a:=$0000; 
b:=$000'J; 
m:=$0000,· 
teluar; 
tamp ( 0, 0, 0 ) ; 
delay{tu.nda_ber·henti}; 

{----------------------------------------------~---------6 balikf 
if keypressed then tornbol2: =readkey; 
if tombol2=#27 then goto selesai; 
port[$306] :::::$20; 
a:=$0000; 
b:=Sa050; 

kelu.ar; 
Lamp(a,D,m.l; 
delay ( tunda) 
a: =$00\:H); 
b:=$20a0; 
m:=$00DCJ; 
keluar; 
tamp t a, b,m) ; 
delay ( tunda emf:~.; 

a:=$0000; 
b:=$0000; 
m:=$0000; 
keluar; 
tamp(O,O,O); 
delay(tun.da_berhenti); 

mengakti fkar-.c kumpar an ~ dan 6 

{---------------------------------------------------------5 balik} 
if keypressed then tombol2: =readkey; 
if tombol2=#27 then goto selesai; 
port[$306] :=$10; 

7 

a:=$0CJOCJ; 
b:=~Oa05; 

m:=$0000; 
mengaktifkan klli'1i_paran 7 dan 5 } 

keluar; 
tamp(a,b,m); 
delay(tunda)i 
a:=~OOOO; 

b:=$0804; 
m~=$0000; 

keluar; 
t.arnp (a,b,m); 
delay(tunda emf}; 
a:=$00DC.i; 
b:=$0000; 
m:=$000U; 
kelt.lar; 
tamp(O,O,O); 
delay(tunda_berhenti)j 

{--------------------------------------------------------4 
if keypressed then towbol2:=readkey; 
if tombol2=#27 then got-o selesai; 
pcrt[$306] :=SOB; 
a:=$ SfJ0(>; { mengakcifkan kumpar:an 6 dan 4 



b:=$00a0; 
m::::::$0000; 
keluar; 
tamp(a,b,m); 
delay(tunda); 
a:::::$4000; 
b:=$008[!; 
m:=$0000; 
keluar; 
tamp(a,b,m); 
delay ( tunda emf) ; 
a::=$0000; 
b:=:;;OOOO; 
m:=$0000; 
keluar; 
tamp{O,O,O); 
delay(tunda_berhenti); 

{---------------------------------------------------------3 balik} 
if keypressed then to:rnbol2: =readkey; 
if tombol2~#27 then goto selesal; 
port[$306) :=$04; 
a:;::::$()500; 
b:=$000a; 
m:::::$0000; 
keluar; 
tamp(a,b,m); 
delay(tunda); 
a:=$0400; 
b:=$0008; 
m:=$0000; 
keluar; 
tamp(a,b,m); 
delay(tunda emf); 
a:;::::$0000; 
b:=$0000; 
m:=$0000; 
keluar; 
tamp(O,O,O); 
delay(tunda berhenti); 

mengaktifkan kumparan S dan 3 

{-----------------~---------------------------------------2 bal~k} 

if keyvressed then tombol2:=readkey; 
if tombol2=#27 then goto selesai; 
port I $3C;6] : =$02; 
a:-=$a050; 
b: =$(\(;(!(',; 

m:=$0000; 
keluar; 
tamp\a,b,rrt); 
delay ( tunda} ; 
a:=$8040; 
b:=$0000; 
m:=$000C; 
kel uar.·; 
tamp ( , b, rn) ; 
delay tunda emf) ; 
a:=$D 0(); 

{ mengaktifkan kumparan 4 dan 2 

8 



b:=$0000; 
m:=$0000; 
keluar; 
tamp{O,C,O); 
delay(tunda_berhent.i); 

{------------------~--------------------------------------1 ba~ik} 

readln; 
end. 

if keypressed Lhen t.orr~ol2:=readkey; 
lf tombol2=#2·; then goto selesai; 
portl$306) :::::$01; 
a:=$Ga05; b 
b:=$0000; 
m:=$0000; 
keluar; 
tamp(a,b,m); 
delay(tunda); 
a:=$0804; 
b:=$0000; 
m:=$0000; 
keluar; 
tamp(a,b,m); 
delay(tunda emf); 
a:=$0000; 
b:=$0000; 
m:=$0000; 
keluar; 
tamp(O,O,O); 
delay(tunda_berhenti); 

selesai: 
port[$306] :=$00; 

mengaktifkan kumparan 3 dan 1 

9 



2 3 

0 D 

.. 

·~ 'I 
'2 

:• es 
",6 

:7 

[
--, l DO DO 3< DO 

20 OJ Jot 
302 02 202 
43 lJ3 1 01 
ID4 D4 IJ4 
•m n5 2<1 05 

i 7 ~ ~ ~ 
1 m m v m 

f-:io_ lORD 101\D 5 iill 
, ll IOWR 0 36 Wit 

lAO AO 9AO 
UAI Al IAl 
!4 RESET RES T 35 RESET 

1- :! r--L cs 
Ci I :I 

i I ~ I 
I
I ~ +SV I 

, ~ r 

~~~ -j I ~ R=tK < > ~ ~ ~: ~is~,--------
1 ·-, :10- ------, 

I 
~ 1i:W..nlP11 

' I Ji l r.::;:- 16 2 ;;,--P-·-<i1: 
i I 3 -:1 ::t= ..../- IS • PI 
i 34 -/- u 6 P2 
I' 3 =<..../ B I 

I I !j6 - ± ..../: 12 l ::! 
r--rl """6"" ..../ II J 

I 

13 ' ~--38 4- - to ts P5 ,__..,_ '"";!- ..../- P6 
~ ...L.. ..../- _9 17 P7 

I
, ~ A2 '---- A2 J j Q<l 

i I •. !i ~ M ~ j o• 

r' i !' ~ ~6 I; l g; 
I ·_I ~ 1i ~: :: ~ 
I ! 48A9 A9 ~~-~ 

I I L -~ AEN AEN I t~ ___ j 
I I SLoT-X! 74LS688 I 

PAll r--, •·A 

. 

cl 

-~ 

ll 



3Qvol1 
ol 

5V011 lR2 
220 

47 I 
M1 • I 

IRFl«l 

PPI PORT A-0 ~u'"'1 I I 

cl R3HR4 M41 

1Rfl:40 

PPI PORT A-3 ~""'U'1'"''u'"'/ I 

B 

A 

26 Vol! (10 A) 

I 

01 tr.! 

01N4007 1 D1N4007 

~· 'VVV"' 
17.9 rnH 

I 
04 03 

01N«l07 D1N4007 I 

~ 

IRFZ40 

IRFZ40 

.106 

i2l> 
A 

I 

JM3 

I 

..sl 5Voll Jo 

~ •••~ PPI PORT A-1 

47 ~ R7~ Jc 

!.. •••~ PPI PORT A-2 

• 

A 



IRFZ40 
JRFZ40Fl 

N-CHANNELENHANCEMENTMODE 
POWER MOS TRANStSTORS 

I TYPE 

IIRFZ40 
jiRFZ40FI 

Voss 

50 v 
50 v 

1 < 0 028 1l 
1 < o.o2a 11 

" TYPICAl. Rvs,>c: = 0. 02211 

Ia 

50 A 
27 A 

• AVALANCHE RUGGED TECHNOLOGY 
• 100% AVALANCHE TESTED 
• REPETITIVE AVALANCHE DATA AT 100'-'C 
• LOW GATE CHARGE 
• HIGH CURREN! CAPABIUIY 
a 175°C OPERATING TEMPERATURE 

APPLICATIONS 
• HIGH CURRENT. HIGH SPEED SWITCHING 
• SOLENOID AND RELAY DRIVERS 
o REGULA TORS 
• DC-DC & DC-AC CONVERTERS 
• MOTOR CONTROl, AVOIO AMPUFfERS 
• AUTOMOTIVE ENViRONMENT (iNJECTiON. 

ABS, A}R-3AG, L4~v·N:1DFUVERS, Etc,{ 

ABSOLUTE MAXIMUM RATINGS 

Syrobo\ ! Pa<amete< 

I 

:'u ; Drain Current ~'cunt. I' at T c = t<J& '~C 

fo~1(•J (Orafn Curren\ \.PU!'seG/ 

[ p,_,:l fToraf Oiss,pauon ar r, = 25 C 

1------------___j Derating Factor 

V1so i!m;u\ation Withstand Voltage (DC) 

T,1g !Storage Temperature 

T1 I Max. Operatmg Junction Temperature 
\•) PLHsewtdtll hmned by sate operattng area 

July 1993 

T0-220 ISOWATT220 

INTERNAL SCHEMATIC DIAGRAM 

\RFZ.4() 
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IRFZ40/FI 

THERMAL DATA 

~---r--·--------------------
Rti:"I;"C?.';;" (Thermal_ Resistanc;e Junction-case Max ' 

R:L_:-3m1:. 

Rth\;-s 

T·~ 

~ 1 he.n·t"'-al. R.e~\stanse. JuJ~--stJ_QI)_-amb\ef."l.t ~Aav. 
!Thermal Resistance Case-sink Typ 
;Maximum Leao Temperature For Soidenng Purpose 

AVAlANCHE CHARACTERISTICS 

f 
1---

Parameter 

,A\Ja~anche. CuHent, Re.pe.Ut\\te Gf Nat-Repet\t.\,Je 
\(pulse v;ictth limite_d by T; max, o < 1 %) 

I Single Pulse Avalanche Energy 
i (starting T1 = 25 ''C, b = IAR. VDD = 25 Vi 

/Repetitive Avalancile Energy 
____ __j_(_p_~e \~fd~0- lfmfted __ by _ _!J n:ax, -~ < t ~-~}___ ____ _ 

iAr~ ;A•-.rafan-che Current, Repetitive or Not-Repecrrive 
\)1'.7 = 1f}IJ °C. pdse •uirlth ~~m~~eO b}! "Y; max, b < V-'!t.} 

-q--··----------.-~ T0-220 !SOWATT220 · 1 

1 3 33 . "CiW [ 

( 
-+-
I 

6.2.5 
0.5 
300 

Max Value 

5Q 

400 

100 

-- --

35 

---- I 
! 
I 

-I 
[ 

"CIW 
"CIW 

c 

----

mJ 

mJ 

A 

ELECTRICAL CHARACTERISTICS lT case = 25 °C unless otherwise specified) 

OFF 

Symbol ! Parameter 

V,3R.~-~-S~ ; Dra\n-soutce 
(Breakdown Voltage 

loss I Zero Gate Voltage 
1 Drain Current (Yos = 0) 

lGss 'Gate-body Leakage 
(Current (V-os = Vj 

ON l') 

Symbol I Parameter 

DYNAMIC 

ci% 

Co,;s 

CI-SS 

Pa{am.ete'" 

;-'F CJ'.-'}C);"{! 

I Transconductance 

I Input Capacitance 
!Output Capacitance 

l ~~:~~~~: ;~~nsrer 
i VO(-"d'--'h;;)-1,··:_.~ 

Test Conditions 

toe : 25() !-'·"- Vee: 0 

' 

Vos = Max Rating 
Vos = Max Rating x 0.8 T,: 125 

VGs=±20V 

Test Conditions 

Test C<H\ditlons 

Vos= 25 V f= 1 MHz Vc;<o.= 0 

219 ------------ L•'/ aa.nRMION 
~JJ ~»ILWS I 

l Min. I Typ. Max. ! Unit 

I 50 I ! v 
I i 

'C f 

I 
250 i t<A I 

r 1000 ttA i 

f 
1 ( ± 100 i nA 

f I l I 

\ Min. I Typ. Max. I Unit \ 

1700 2200 
630 850 
ZJG 260 

oF 
pF 
pF' 



ELECTRICAL CHARACTERISTICS (continued) 

SWITCHING RESISTIVE LOAD 

Parameter 

iTurn-0\1 Tim€'. 

i Rise Time 
ta;c\\l l Turn-off Delay T tn"l.e 

;·FaU Time 

0-
i Total G dte Charge 
; G3~B-~-Z>DS~-E cr-.2-rge­
t Gate-Drain Charge 

SOURCE DRAIN DIODE 

Symbol 

I I eel 

f 
isoM(•} 

I VsD\ ··-) 

(, 

Orr 

Parameter 

I Source-d.~:ain Current 
I Source-drain Current 
){pulsed) 

fForward On Voltage 
\ 

! Reverse ReGO'o/ery 
;,\~me 
I_ Reverse Recovery 
\Charge 

Test Conditions 

\I.e,.:·= 2.5 \1 1.·. = 2.9 A 
RG = 4J U VGs = 10 V 
t5W3 test orcui.t) 

fu = 64 A v·Gs = ra \/ 
\! cz-· ~ M:a~ R3hn_9 ~ (\ 3 
(see test circuit) 

Test Conditions 

vcs=v 1so=50A 

isD = 50 A 
\Jr;z;-::;:_ 31J- v 

a'f,-Ut = rae A;'us 
T--1c::r.or ',- - ~~-'--' ·--

) Pthsed Pu\se amat1on =- ·iuu ps., mny cyc1e i .-'3 o,.~ 
~·)Pulse W!dtr1 limned toy safe 0perat1ng area 

I 

I 

r 
f 

f 

I 
f 
I 
r 

I 

IRFZ40/FI 

Max. Unit 

70 liS 

i 10 i60 n.s 
60 90 ns 
2:5 35 ns 

50 ((j r:G 
1_ ::. nC 
27 nC 

Min. Typ. Max. [ Unit 

I 50 A 

f 200 A 

r 
2 

v 
iSJ ( ns ( 

I I 

045 I I 
uC l 

Safe Operating Area forT0-220 Safe Operating Area for ISOWATT220 

<It') 

!." 
.. 
• 

101 i ... 

! ~ llli\U> 

~ ... 
10' i~ 1r ·'· IV""' 

r- - D.C. ur•.••• •vn 

)!)~ 
I 1 .. 

,o-·,o-•· ' '' 
'co . 'o' ~·, . ., :V> u 

---------------iTI 
319 
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Transconductance 
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IRFZ40/FI 

Source-drain Diode Forward Characteristics 

Undamped Inductive Load Test Circuit 
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IRFZ40/FI 

DIM. 
mm inch 

MIN. TYP.. I MAX. MIN. TYP.. MAX. 

/J, 4A f '" ~-v <3. i73 ! 0.187 \ 

8 2.5 i 2.7 0.098 G.106 

D 2.5 [ 2.75 0.098 0.108 

E 0.4 0.7 0.015 0.027 

F 0.75 I 1 0.030 0.039 -- - ·-
f'\ '\ 15 1 7 0.045 0 057 

F2 ' 1 15 i 1 7 0.04.5 i () 007 

G 4.95 ! f ~.2 i ()_ 195 ! 0.2G'4 

0< l L4 ) 2J ) 
05}94 0.106 "" 

H i iO i i0.4 0.393 i 0.409 

l2 i 16 i i 0.630 
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TOSHIBA 2SC1815 

TOSHIBA TRANSISTOR SILICON NPN EPITAXIAL TYPE (PCT PROCESS) 

2SC1815 
AUDIO FREQUENCY GENERAL PURPOSE AMPLIFIER APPLICATIONS. Unit in mm 
DRIVER STAGE AMPLIFIER APPLICATIONS. 

High Voltage and High Curreat 
~llWL 

• 
: VcE0=50V (Mi.n.), Jc=150mA(:Max.) l " ~ • Excelle.nt hFE Linearity ~ ... 
: hFE(2)=lOO(Typ.) at VcE=6V, Ic=l50mA U&6 

~::~r. : hFE U:C=O.lmA)/hFE (1c=2mA>=0.95(Typ.) C.eMCAX. "J! ~ • Low Noi&e : NF=ldB(TypJ at £=1kHz a.~ a : d " 
' ~ 

• Complementary to 2SA1015 (0, Y, GR clus) '" 

MAXIMUM RATINGS (Ta = 2s•C} 
~ l.2? 1 l.2? 

CHARACTERISTIC SYMBOL RATING UN1T 

~I 
04.D Collector-Base Voltage VCBO 60 v 

Collector-Emitter Voltage VcEO 50 v 
Emitter-Base Voltage VEBO 5 v 1. EMfl'l'ER 

Collector Current rc 150 mA 2. COLLECTOR 
3. BASE 

Base Current In 50 mA JEDEC T0-92 
Collector Power Dissipation I>c_ 400 mW 

EIAJ SC-48 
JunctiOJl Temperature Ti 125 ·c 

TOSHIBA 2-6FlB 
Ston~.ge Temperattxre Range Tsta: -55-125 ·c Weight : 0.21g 

ELECTRICAL CHARACTERISTICS (Ta"' 2s•c) 

CHARACTERISTIC SYMBOL TEST CONDITION MlN. TYP. MAX. UNIT 

Collector Cut-oli Current leBO VcB=60V, IE=O - - 0.1 t.tA 
Emitter Cut-off Curre.nt Ino VEB=5V, lc=O - - 0.1 pA 

hFE(t} VcE=6V, lc=2mA 70 - 700 
DC CU11.'ent Gain (Note) 

hFE(2) VCE=6V, Ic=l50mA 25 100 -
Collector-Emitter Saturation 

VcE(sat) Ic=lOOmA. In=lOmA 0.1 0..25 v 
Voltage -
Base-Emitter Saturation Voltage VaElatl lc = lOOmA, Ia = lOmA - - 1.0 v 
Transition Frequency ~ VcE=lOV, Ic=lmA 80 - MHz 

Collector Ouput Capacitance Cob VcB=lOV, IE=O, f=lMHz - 2.0 3.5 pF 

Base Intrinsic Resistance l'bb' 
VcE=tov, IE= -tmA 
f=80MHz - 50 - n 

Noise Figure NF 
VcE=6V, Ic=O.lmA 
f=IkHz.lkl-=IOkn - 1.0 10 dB 

Note: hFE ClasSJ.fication 0: 70-140 Y: 120-240 GR: 200-400 BL: 350-700 
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TOSHIBA 2SC1815 
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