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Tsupsumupumshnuveunsesniegilifeudnlulia
#include <reg52.h>

[***kkk*kkkk% T/O PORT *hkkkkkkkkk [

sbit M5 = P3"1;
sbit M10 = P3"2;
sbit TON = P3%0;
sbit EMP = P3"3;
sbit CmdCan= P3%4;

/********** INT-RAM WORKING AREA **********/

unsigned char DISBUF [4], count, tope, tean;
unsigned char status, index, row;

void dmsec (unsigned int count) { // mSec Delay 11.0592 Mhz
unsigned int 1i; // Keil v5.2
while (count) {
i = 115; while (i>0) i--;
count--;

void time_over(void) interrupt 1
{
unsigned char tmp;
EA=0;
TRO=0;
THO=0xfO0;
TLO0=0x00;
tmp=row<<4;
P0=DISBUF [row] | tmp;
YOW++;
if (row>2) row=0;
TRO=1;
EA=1;

}

unsigned char key(void)
{
unsigned char key in,i,output,tmp;
output=0x£ff;
tmp=0xef;
for(i=0;i<3;i++)

Pl=tmp;

tmp=tmp<<1;

tmp|=1;

dmsec (1) ;

key_in=P1;

if ((key_in&0x01)==0) output=1+i;
else if ((key_ 1in&0x02)==0) output=4+i;
else if((key in&0x04)==0) output=7+i;
else if ((key 1in&0x08)==0) output=10+i;
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}

return output;

}

unsigned char modl0 (unsigned long temp)
{
unsigned char i;
i=temp;
for(;;)

if (i>999)
1=1-1000;
else if (i>99)
1i=1-100;
else if (i>9)
1=1-10;
else
break;

}

return (i) ;

}

void reset (void)

{
DISBUF [0] =0xff;
DISBUF [1] =0xff;
DISBUF [2] =0xff;
DISBUF [3] =0xff;
status=0xff;

index=0;
]
void out (unsigned char select, loop)
{
unsigned char i,tmp,j, k;
for(j=0;j<loop;j++)
{
if (select!=2) DISBUF [2]=j+1;
for (k=0;k<15;k++)
{
tmp=0x0¢€;
for (i=0;i<4;i++)
{
P2=select | tmp;
dmsec (250) ;
tmp=tmp<<1;
tmp&=0x0f;
tmp | =1;
}
}
}
}
void main(void)
{
char no;
THO=0xfO0;

TLO=0x00;
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TMOD=0x01;

IE=0x82;

EA=1;

TRO=1; //start timer O
row=0;

no=0;

reset () ;

tope=0;

tean=0;

while (1)

TON=0;

EMP=1;

P2=0xff;

if ((index<2)&& (EMP==0)) DISBUF [index]=key () ;

if (index==1) if ((DISBUF[1] !=0x0a) && (DISBUF[1] !=0x0c)) DISBUF
[1]=0xff;

if (DISBUF [index] ==0x0Db) DISBUF [index] =0;

if (DISBUF[index]==0x0a) status=0;

else if (DISBUF [index]==0X0c) status=0x10;

else if (DISBUF [index] !=0x£ff)

{
no=DISBUF [index] ;
index++;
dmsec (200) ;

!

CmdCan=1;

if (CmdCan==0) reset() ;
if (status !=0xff)
{
dmsec (500) ;
count=no;
NO* =5
DISBUF [2] =mod10 (no) ;
DISBUF [1] =mod10 (no/10) ;
DISBUF [0] =0xff;
if (no==0)
{
if (status==0)
{
DISBUF [2] =mod10 (tope) ;
DISBUF[1] =mod10 (tope/10) ;
DISBUF[0] =mod10 (tope/100) ;

else if (status==0x10)

{
DISBUF[2] =mod10 (tean) ;
DISBUF[1] =mod10 (tean/10) ;
DISBUF[0] =mod10 (tean/100) ;

dmsec (1000) ;
reset () ;

TON=1;
dmsec (50) ;
TON=0;
while (1)

{
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CmdCan=1;
if (CmdCan==0) reset() ;
M5=1;M10=1;
if( (M5== ) | I (M10==1))
{
dmsec (150) ;
if (M5==1)
{
no-=5;
TON=1;

else if (M10==1)

{
no-=10;
TON=1;

}
}
DISBUF [2] =mod10 (no) ;
DISBUF [1] =mod10 (no/10) ;
dmsec (20) ;
TON=0 ;
if (no<0)
{
status|=0x20;
break;

}

if (no==0) break;
}
DISBUF [0] =0xff;
DISBUF [1] =0xff;
DISBUF [2] =0xff;
if (status==0)

out (0x00, count) ;
tope+=count;

if (status==0x10)

out (0x10, count) ;
tean+=count;

if (status==0x20)

{

out (0x00, count) ;
out (0x20,1) ;

tope+=count;

}

if (status==0x30)

{
out (0x10, count) ;
out (0x20,1) ;

tean+=count;

}

reset () ;
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SHARP PC817 Series

PC817 S I'i High Density Mounting Type
eries Photocoupler

-+ Lead forming type (I type ) and taping reel type (P type ) are also available. (PC817l/PC817P )

UV (VDEOSS4 ) approved type is also available as an option.

H Features H Applications
I. Current transfer ratio 1. Computer terminals
(CTR: MIN. 50% atl;=3mA .Va=5V) 2. System appliances, measuring instruments
2. High isolation voltage between input and 3. Registers, copiers, automatic vending
output (Vi : 5000V 4.) machines
3. Compact dual-in-line package 4. Electric home appliances, such as fan
PC817 : I-channel type heaters, etc.

N

PC827 : 2-channcl type . Signal transmission between circuits of
PC837 : 3-channel type different potentials and impedances
PC847 : 4-channel type

4. Recognized by UL, file No. E64380

H Outline Dimensions ( Unit: mm)
PC817 PC827
0 Internal connection diagram Internal connection diagram
2.54 025
. dle ®0 06006
C F=815-
rank mark =R 3 U u '\.ZJ
T § o Anode
Anode mark_4£> © |-Bf-[ mark [H-I I-H-l
=)
oL@ (OR0)] OO O®O® @y Ancde
0.9 92 @@ Cathode
12 63 - ®Q@ Emitter
76274 ®® Collector
< =3 05
% L @ Anode é A Al b
4] @ Cathode | S| 2 ~
bt 0.26 *01 i
—— @) Emitter G
al.. Ll8\e @ Collector 4
B 0to13 = 0.5: 91 br Ut g
PC837 il AN PC847 )
Internal connection Internal connection
diagram - 254+ 9.26 diagram
® 254025 -—_T___
1) iy o e £
clp|lo 0@ ©O (ij?@&?@‘f 5/0]0 @0P00Y 00000000
S5 3 B A N Y
R e R uen £ DO 66 e e 8 L
TR &1 TR 4T [
DEO Ancde oflc ce o0 OP2020600
ollec® oo ‘
s @@® Cathode 0.0 02 e
0.9 - OO Q Emitter 1.0-03 762 %
2= ®OQ Coliector I 19.82+0.5
a [N =3
e 7.62:03 > v
14.74 0.5 = @
g 2 & 2 31 e 0.26-01
< o [T
5|7 | B | ee o
3 o 0.26 01 : il b
Bl Sl g _loso 6= 0t013°
() 1
o= 0.5° &1 5 o @AGQ Anode @ OGB Emitter
- 4- 01013 @@®® Cathode A Collector

“ In the abs confimation by device spacification sheets, SHARP takes no responsitility for any defects that cccur in 2quipment using any of SHARP's devices, shown in catalogs.
data books, stc. Contact SHARP in order to btain the latest version of the dsvice specification sheets before using any SHARP's device.”
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PC817 Series

H Absolute Maximum Ratings

(Ta=25°C)

Parameter Symbol Rating Unit
Forward current Ir 50 mA
“'Peak forward current Lt 1 A
Input - =
Reverse voltage \ 6 v
Power dissipation P 70 mW
Collector-emitter voltage Vo 35 vV
Emitter-collector voltage Vico 6 V
Qutput = e
Collector current Ic 30 mA
Collector power dissipation P 150 mW
Total power dissipation P ot 200 mW
“[solation voltage Vs 5000 Vime
Operating temperature T ope - 3010 + 100 —
Storage temperature T g -5t 4 125 G
“Soldering temperature T« 260 C
*1 Pulse width <= 100us, Duty ratio : 0.001
*24010 60% RH.AC for | minute
*3 Jor 1) secands
M Electro-optical Characteristics (Ta=25°C)
Parameter Symbol Conditions MIN. P, MAX. Unit
Forward voltage Vi Iy = 20mA - 1.2 14 \4
i Peak forward voltage Vi lia = 0.5A - - 3.0 \
Reverse current Ir Vs 4V - - 10 HA
Terminal capacitance Cy V=0, = 1kHz - 30 250 pF
Output | Collector dark current leso Vg = 20V - - 107 A
““Current transfer ratio CTR Ie=SmA, Ver = SV S0 & 600 %
Collector-emitter saturation voltage Vit Ir = 20mA, 1 ¢= ImA - 0.1 0.2 v
Transfer | [solation resistance R is0 DC300V, 40 to 60% RH Sx10" 10" - Q
charac- | Floating capacitance Ci Vi), f= [MHz - 0.6 1.0 pF
teristics | Cut-off frequency fe Vee= 3V, 1 c=2mA Ry = 10Q, - 3B - 80 - kHz
Response time R{lse l'1mc ¥ Yers 2V, et 2mA, R 100Q - . 2 Hs
Fall time %] - 3 18 s
*4 Classification table of current transfer ratio is shown below. Fig. 1 Forward Current vs.
Ambient Temperature
o0
Model No. Rank mark CTR (%)
PC817A A 80 1o 160 50
PC817B B 130 1o 260 el \
PC817C ¢ 200 to 400 T o \
PC817D D 300 0 600 v \
PC8:+7AB AorB 80 0 260 g 30
PC8:+7BC BorC 130 to 400 e \
PC8-+7CD CorD 200 10 600 g \
PC8::7AC A, BorC 80 10 400 £
PC8::7BD B, CorD 130 t0 600 o
PC8-+7AD A B.CorD 80 to 600 0
PC8 7 A BC D or Nomark 50 to 600 250 25 50 7 100 125

G lorlordord

Ambient temperature T, €°C)
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SHARP PC817 Series

Fig. 2 Collector Power Dissipation vs. Fig. 3 Peak Forward Current vs. Duty Ratio
Ambient Temperature
200 10 000
Pulse widih <=100 1 s
- 5000 Ty 23°C
:{ 150 :: 2000
= < 1 000
?. \ = 300
7 2 : ™
= 100 \ % 200 S|
z 210
g \ % 50
ERRl =
3 N 2 20
10
0 5 -
- 30 0 25 S0 75100 128 S0 TN 22l skl 8
Ambient temperature T, €°C) Duty ratio
Fig. 4 Current Transfer Ratio vs. Fig. 5 Forward Current vs. Forward Voltage
Forward Current
200 T I I
NI T E— T, = 75
180 % h
Y =354C 200 R 7Y
160 SOCNLerer | = 535
100 ot 0°C
140 - o < +
LT T 7 PIF0 ,% - 234C
120 - e
100 // e 1111
S0k § 10
& 9\
5
4n = a
20 1
{
| 2 k) 10 20 50 0 0.3 1.0 1.5 2.0 g5 3.0 33
Forward current [ - (mA) Forward voltage Vi (V)
Fig. 6 Collector Current vs. Fig. 7 Relative Current Transfer Ratio vs.
Collector-emitter Voltage Ambient Temperature
30 50
: T T 3 15¢ :
1 30n \‘ T,=25°C Ip = SmA
~z 3 Vg =5V
20 > L N T T s
Wiy P MAXS
i A 2
ER / / Pag R —
> s 5
- ~d &
-
5 13 g
? 10mA ____._.-—..—-..—-— 5 ~J
z "] 3
2 10 o 50
- SmA] %
s -4
I} ]
0 1 2 3 4 3 6 7 8RS =30 0 25 S0 75 100

Collector-emitter voltage V o (V) Ambient temperature T, (°C)
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SHARP PC817 Series
Fig. 8 Collector-emitter Saturation Voltage vs. Fig. 9 Collector Dark Current vs.
Ambient Temperature Ambient Temperature
u.le -
= I = 20mA Vg =20V
= (.14 - -6
Ie o= ImA < 10 : /’
0.2 2 —
/ -5 I“ =1 //'
0.16 5 -
/ ] 7=
0.08 = 2 108 A
h /’ ::": ’/
4 =
006 =] Z 1" 1”
g s
0.04 o II
10 - 10 P o
(.02 ’/
>
7
(1 16 -1
535 0 25 0 73 100 gor 0 25 s0 75 100
Ambient temperature T, (°C) Ambient temperature T, (°C)
Fig.10 Response Time vs. Load Resistance Fig.11 Frequency Response
Ni
: Ve =2V Vep =2V
200 Y
il 1o 2mA LI L LS lg=2mA
i - B B et 0 — - o
S0 -
N
R L [ X N
2 I \io
00
2 16 + 2
=ik f e N 1kQ
B = i H iy \Ri = 10kQ
I Y | A
e 3 \
il = o= | \ T
a3
20 A \
0.2
e 0.1 1 10 (% Tha" S 100 20 30100 200 500
Load resistance Ry ¢k €2) Frequency f (kHz)
Fig.12 Collector-emitter Saturation
Test Circuit for Response Time Voltage vs. Forward Current
O
Vee ln& t: e
Output s l¢ = 0.5mA
Input Ry RLZ Output i 10 ' TmA
O——AW— 2
~ a0v. g 3IMA
GZ i) ty Lo, é SmA
qz i t 3 TmA
Test Circuit for Frepuency Response 5,
Vee
Rop RLZ  output 2ol \
S \ e
¥ X 0
0 5 10 15
r

Forward current 1 - (mA)

s

® Plecase refer to the chapter ™ Precautions for Use
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IRF540, RF1S540SM

Absolute Maximum Ratings T¢ = 25°C. Unless Otherwise Specified

IRF540, RF15540SM UNITS
Drain to Source Breakdown Voltage (Note 1) .......... ... ... ... ................. Vps 100 Vv
Drain to Gate Vollage (Rgg =20k (Note 1) ... ... ..o oo VDGR 100 )
Continuous Drain Current ... ... ... iiiiivir e 28 A
Toom A00%8: s sovtsvivmiss 2 20 A
Pulsed Drain Current (Note 3) . . . 110 A
Gate to Source Voltage .. ......... +20 \%
Maximum Power Dissipalion . .. ........ ..ottt 120 w
Dissipation:Derating FaClors wins v s 5t 5 200 o sionsbied 6 it Bt siois susle amsis ot 0.8 wi°c
Single Pulse Avalanche Energy Rating (Note 4 ). 230 mJ
Operating and Storage Temperature -55to 175 e
Maximum Temperature for Soldering
Leads at 0.063in (1.6mm) from Case for 10S. .. ... ..........ovurunreenan ... T 300 %
Package Body for 10s, See Techbrief 334 . . ... vniiiiiiiiiiiinnnnn.s Tpkg 260 ¢

CAUTION: Stresses above those listed in “Absolute Maximum Ratings” may cause permanent damage to the device. This is & stress only rating and operation of the
device at these or any other conditions above those indicated in the operational sections of this specification is not implied.

NOTE:
1. Ty=25%Cto Ty=150°C.

Electrical Specifications  T¢ =25°C, Unless Otherwise Specified

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX | UNITS
Drain to Source Breakdown Voltage BVpss | Ip = 250nA, Vgs = 0V (Figure 10) 100 - - \
Gate to Threshold Voltage VGS(TH) Ves = Vps: Ip = 250pA 2 - 4 A\
Zero Gate Voltage Drain Current Ipss Vps = 95V, Vgg =0V - - 25 HA
Vps = 0.8 x Rated BVpgg, Vgs = 0V, Ty = 150°C - - 250 nA
On-State Drain Current (Note 2) IpoN) | VDs > ID(ON) X TDS(ON) MAX. Vs = 10V (Figure 7) 28 E - A
Gate to Source Leakage Current lgss | Vgs = 20V - - +100 nA
Drain to Source On Resistance (Note 2) DS(ON) | Ip = 17A, Vs = 10V (Figures 8, 9) : 0.060 | 0.077 Q
Forward Transconductance (Note 2) dfs Vps 2 50V. Ip = 17A (Figure 12) 8.7 13 - S
Turn-On Delay Time tgon) | VDD = 50V, Ip = 28A, Rg = 9.10, R = 1.7Q 15 23 ns
RIS e ‘r MOSFET Switching Times are = 70 110 ns
Essentially Independent of Operating
Turn-Off Delay Time l4(OFF) | Temperature - 40 60 ns
Fall Time t - 50 83 ns
Total Gate Charge QqroT) | Vas = 10V, Ip = 28A, Vpg = 0.8 x Rated BVpss, - 38 59 nC
(Gate to Source + Gate to Drain) lg(REF) = 1.5MA (Figure 14) Gate Charge is Essentially
Gate to Source Charge Qgs Independent of Operating Temperature N 8 i nC
Gate to Drain “Miller” Charge Qqd - 21 - nC
Input Capacitance Ciss | Vps =25V, Vgg = 0V. = 1MHz - 1450 - pF
Output Capacitance Cogs | (Figure 11) é 550 - pF
Reverse Transfer Capacitance CRrss - 100 - pF
Internal Drain Inductance Lp Measured From the Modified MOSFET Symbol - 35 - nH
Contact Screw on Tab To | Showing the Internal
Center of Die Devices Inductances
Measured From the Drain 12 2 45 - nH
Lead, 6mm (0.25in) from
Package to Center of Die
Internal Source Inductance Ls Measured From the - 75 - nH
Source Lead, 6mm
(0.25in) From Header to
Source Bonding Pad
Thermal Resistance Junction to Case ReJc - - 1.25 ocw
Thermal Resistance Junction to Ambient Rgia Free Air Operation - - 80 oc/w
Rgya | RF1S5408M Mounted on FR-4 Board with Minimum - - 62 °cw
Mounting Pad

/2002 Fairchild Semiconductor Corporation

IRF540, RF1S540SM Rev. B
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IRF540, RF1S540SM

Source to Drain Diode Specifications

PARAMETER SYMBOL TEST CONDITIONS MIN | TYP | MAX |UNITS

Continuous Source to Drain Current Isp Modified MOSFET Symbol S : ] 28 A
Pulse Source to Drain Current lspm | Showing the Integral - - 110 A

Reverse P-N Junction
(Note 3)

Diode

G
S

Source to Drain Diode Voltage (Note 2) Vsp Ty =25°C, Igp = 27A, Vgs = OV (Figure 13) - - 25 \%
Reverse Recovery Time ter Ty=25°C, Igp = 28A, dlgp/dt = 100A/s 70 150 300 ns
Reverse Recovery Charge QRrRr Ty=25°C, Igp = 28A, digp/dt = 100A/us 02 1.0 1.9 uc
NOTES:

2. Pulse test: pulse width < 300ys. duly cycle < 2%.
3. Repelitive rating: pulse width limited by maximum junction temperature. See Transient Thermal Impedance curve (Figure 3).
4. Vpp = 25V, starting T, = 25°C, L = 4401H, Rg = 25¢, peak Iag = 28A.

Typical Performance Curves unless otherwise Specified

1.2 30
o \
u S
J 1.0 B 24 e
a <
2 N ) \
0.8
= W e ™
z & N
<] N =
£ 06 o
a \ z
z s 12
a ™ g
2 o4 AN S
5 \ 2 6
g 0.2 g
a
0 0
o 25 =3 79 Fod 125 150 25 50 75 100 125 150 175
Tc, CASE TEMPERATURE (°C) Tc, CASE TEMPERATURE (°C)
FIGURE 1. NORMALIZED POWER DISSIPATION vs CASE FIGURE 2. MAXIMUM CONTINUOUS DRAIN CURRENT vs
TEMPERATURE CASE TEMPERATURE
10 =
H
O
X
Sw 1 2k
&9 e : ::
z2g fpos i E
a - e —
< w L 4
: a u Ppm ]
g5 omet=rT L
S3 ! -
NE LT o B
E — T NoTEs: ™| ¥ ]
L 0.01 =TT | DUTY FACTOR: D = t4/t !
0.01 "1 SINGLEPULSE PEAK Ty =Ppy x Zyyc + Te
108 104 102 102 107! 1 10

t1, RECTANGULAR PULSE DURATION (s)

FIGURE 3. MAXIMUM TRANSIENT THERMAL IMPEDANCE

©2002 Fairchild Semiconductor Corporation IRF540, RF1S540SM Rev. B
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IRF540, RF1S540SM

Typical Performance Curves uniess Otherwise Specified (Continued)

300
PULSE DURATION = 80us
SINGLE PULSE - ;
SRR EX EEETEPZN T,= MAX RATED DUTY CYCLE = 0.5% MAX
z 100 3 Te=25°C j 50
= — L ] < FVgs =10V Ves =7V
z \ > T 5 40 FVas =8V
o \[Z |8 Y L I w
& Vv N Yl 100ps g
o | b =3 0 = ]
z / o | ] 3 Vgs = 6V
10 E & z
3 = OPERATION IN THIS g
) |- AREA MAY BE = =] o 20
o [ LIMITED BY rps(on) ims 1T a Vos =5V
< 10
10ms
Vgs =4V
1 Py &
1 10 100 300 0 12 24 36 48 60
Vps, DRAIN TO SOURCE VOLTAGE (V) Vps, DRAIN TO SOURCE VOLTAGE (V)
FIGURE 4. FORWARD BIAS SAFE OPERATING AREA FIGURE 5. OUTPUT CHARACTERISTICS
50 . - 100
PULSE DURATION = 80pis / 2 PULSE DURATION = 80us Vpg 2 50V
DUTY CYCLE = 0.5% MAX Vs =8V < DUTY CYCLE = 0.5% MAX — 3
v // - -~
o 40 Vgs =7V i
< L~ [
5 Vgs = 10V g
g 3 kil =)'
o =
g v Vgs = 6V H 7
y 4
o
z 2 al a V4
= 5, 175°C 25°C
a Vgs = 5V i
8 4 z
?__ r A f |
Vgs =4V z J=L]
0 < o 1
g 1 - - 4 g 0 2 4 6 8 10
Vps, DRAIN TO SOURCE VOLTAGE (V) Vs, GATE TO SOURCE VOLTAGE (V)
FIGURE 6. SATURATION CHARACTERISTICS FIGURE 7. TRANSFER CHARACTERISTICS
10 y 3.0
PULSE DURATION = 80us PULSE DURATION = 80pis
DUTY CYCLE = 0.5% MAX w DUTY CYCLE = 0.5% MAX
W g e Vgs = 10V, Ip = 28A
£ s 2 o
o
o 8os RS Ped
r % E -
zZ 5 37 L~
2 8 Lo L~
%004 ok 12 L~
& wo o
zz NS //
5o 2 L
@ = g L]
8l 02 Vgs = 10V T 0.6 ===
! o
z
! Vgs = 20V
0 0
0 25 50 75 100 125 60 -40 -20 0 20 40 60 80 100 120 140 160 180
Ip, DRAIN CURRENT (A) T,, JUNCTION TEMPERATURE (°C)
FIGURE 8. DRAIN TO SOURCE ON RESISTANCE vs GATE FIGURE 9. NORMALIZED DRAIN TO SOURCE ON
VOLTAGE AND DRAIN CURRENT RESISTANCE vs JUNCTION TEMPERATURE

2002 Fairctuld Semicenductor Corporation IRF540, RF1S5405M Rev. B
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Typical Performance Curves unless Otherwise Specified (Continued)

1.25
Ip = 250pA

1.15

1.05

0.95

0.85

NORMALIZED DRAIN TO SOURCE
BREAKDOWN VOLTAGE

0.75
-60 40 -20 0 20 40 60 80 100 120 140 160 180
T,. JUNCTION TEMPERATURE (°C)

FIGURE 10. NORMALIZED DRAIN TO SOURCE BREAKDOWN
VOLTAGE vs JUNCTION TEMPERATURE

20
PULSE DURATION = 80us
DUTY CYCLE = 0.5% MAX L.
Vps 2 50V

16 |22 ]

/ 25°C
12, J——__
/ -l

17580

dts, TRANSCONDUCTANCE (S)

v
i/
.

0

0 10 20 30 40 50
Ip, DRAIN CURRENT (A)

FIGURE 12. TRANSCONDUCTANCE vs DRAIN CURRENT

3000 T T T 11171

T
Vgs =0V, f = 1MHz
Ciss = Cgs + CaD
2400 Crss =CgD

‘\ Coss vCps +Cap
1800

‘\ S ciss

1200

NJ_ Coss

SN

--J..‘ 1|_CRrss

C, CAPACITANCE (pF)

@
=
=

1 10 100
Vps, DRAIN TO SOURCE VOLTAGE (V)

FIGURE 11. CAPACITANCE vs DRAIN TO SOURCE VOLTAGE

1000
E;ULSE DURATION = 80ps

EDUTY CYCLE = 0.5% MAX
I |

<

P

z

w

4

g

3 100

.

ES }

[=] 175°C

o

E 25°C

o 10

e =
7

e 7

a y A |

o

T JAN

0 0.6 1.2 1.8 24 3.0
Vsp, SOURCE TO DRAIN VOLTAGE (V)

FIGURE 13. SOURCE TO DRAIN DIODE VOLTAGE

20
Ip = 28A

-
o

-
N

©

\

Vgs, GATE TO SOURCE VOLTAGE (V)

=)

o

24 36
Qg, GATE CHARGE (nC)

FIGURE 14. GATE TO SOURCE VOLTAGE vs GATE CHARGE

22002 Fairchild Semiconductor Corporation

IRF540, RF15540SM Rev. B
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Test Circuits and Waveforms

Vbs

VARY tp TO OBTAIN
REQUIRED PEAK Iag

Vs

tp
ov

FIGURE 15. UNCLAMPED ENERGY TEST CIRCUIT

FIGURE 17. SWITCHING TIME TEST CIRCUIT

Vps
ISOLATED
CURRENT {
REGULATOR SUPELY)

S 50kQ

puT
—
I | 3 Ig(REF)

o v,
DS

Ig CURRENT —= Ip CURRENT

SAMPLING — SAMPLING

RESISTOR RESISTOR

FIGURE 19. GATE CHARGE TEST CIRCUIT

BVpss

~—az I Vop

(1P IR BT

FIGURE 16. UNCLAMPED ENERGY WAVEFORMS

— toFF -
—*|tq(oFF)
—t |—

90%

- 10%

90%

Ves 50% 50%
<———— PULSE WIDTH ——==

D
B 1043

FIGURE 18. RESISTIVE SWITCHING WAVEFORMS

Qgq(ToT)

IG(REF)

0——I

FIGURE 20. GATE CHARGE WAVEFORMS

£2002 Fairclild Semiconductor Corporation

IRF540, RF1S540SM Rev. B
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