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Abstract

This thesis is control position DC-Motor rotary by control rotate by microcontroller so; in
this Thesis have l.keyboard 2.encoder 3.microcontroller 4.lcd. drive DC-Motor circuit is a main
component and have feedback circuit for stop DC-Motor rotate in position to assign by assign sum

position that motor rotate by keyboard and have encoder is position count that DC-Motor rotate .
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#include <g9vsirdz h>

#include <stdio.h>
#include <string.h>

#define MaxBuf 10

#define PORT _LCD Po

#define PORT KB P1
porrrpinrk [/ PORT * %%k kot ok k /

sbit i2¢_scl = P2"2;
sbit i2c_sda = P2"3;
sbit BL =P2~7; //led and black light

sbit PulseA = P32
sbit PulseB = P3"3;

/*
16 1.5 1.4
Lol

..................... 13
A

e 1.2
Lol
Pl

S
Ll

*

sbit  col1 =P176;
sbit  col2=P1%s;

sbit  colz3=P17q;

sbit rowi1=P1™3:
sbit row2=Pi1"2:
sbit  rows=P1";

sbit  rows=P1"o:



//*******LCD PORT**************
sbitrs_led = P2"s;

sbit rw_led = P277;

sbit en_lcd = P2%6;

//*******COHH'OI Slave**************
sbit t] = P3/4:

sbit tr = P3/s;

sbit PWM =P117;

[ AR A A INT_R_AM WORKING AREA **********/

unsigned char BUF[s);
unsigned char LCDBUF([4o01;
unsigned char pwm_data;

unsigned int speed;
unsigned int round;
int PV_rps;
int SP_rps;
int DP_rps;

float duty cyecle;
JRA AR Ak BASIC FLINCTION oFe ke o o s de ke ke ok

void dmsec (unsigned int count) { // mSec Delay
unsigned int i, // Keil CAs1(xD)
while (count) {
i =230; while (i>0)i--;

count--;
h

b

//******************************************

unsigned char code KeyCodel] =
{0x5€,0X37.0x57,0x67, /0123

0x3b.oxsb.oxeb,0x3d, /4567
oxsd.oxed.oxze.ox6e. /89 A B

AR
S

unsigned char kev2dec (unsigned char kb _code) { // change segment to hex
unsigned char i: // oxff = Error

for (I=0:1<=11:1++)



if (kb_code==KeyCode[i]) return (i);
return (0xff);
j
jremeersrx Sean key pad ¥HHFFiooRioniokckoopion
unsigned char scankey(void)
{ unsigned char key=ox{f;
PORT KB =PORT KB & 0xs80; //don't car bit7
PORT_KB = PORT_KB | ox7f; //set all to high
col1=0;col2=1;col3=1;dmsec(3);
if( (PORT_KB & oxof} != oxof){ //press any key

key=key2dec (PORT KB & o0x71); //don't care bit 7

return(key);

1)
)

col1=1;col2=0;col3=1;dmsec(5);

if{ (PORT KB & oxof) !=oxof){ //press any key
key=keyz2dec (PORT_KB & o0x7f); //don't care bit 7
return(key);

}

coli=1;col2=1;col3=0;dmsec(sy;

if( (PORT_KB & oxof) !=oxof){ //press any key
key=keyzdec (PORT_KB & 0x7£); //don't care bit 7
return(key);

)
i)

colt=1;col2=1;col3=1;dmsec(s); //release key to high
return{0x{f);// no key press

e

jperssrnens LD COMMAND INSTRUCTIQN #eersksorxsioiomaoohon o skt
void led_wr_ins (unsigned char com) { // LCD write instruction
rs_led=0;rw_lcd =0; en_led =1;
PORT _LCD = com:
en_led=0;en _lcd = 1;

dmsec(1);

1
J

void goto_lcd (unsigned char com) { // LCD write instruction
rs led=0;rw _led =0:en_led = 1;
com = com | 0X80;
PORT LCD = com:



en led=0;en led=1;
dmsec(1);
!
\’foid led_wr data (unsigned char dat) { // LCD write data
rs led=1;1rw_led =0;en_lcd = 1;
PORT_LCD = dat;
en led=o0;en_led=1;
dmsec(1);

}

void led_set (void) { // LCD start process
unsigned char 1;

for (i=0;i<=3;1++) {

led wr_ins (0x38); // function set
}
led_wr_ins (0x0c); // display on

}

void led_wr_ch (unsigned char dat) { //load LCDBUF to LCD
unsigned char i.j;

1=0;
for (j=1;<=dat;j++)
led wr data (LCDBUF[i++]);

J
void Clear Lcd (void) {

//012345678901234567890
sprintf (LCDBUEF." "};
goto_led (oxo0y;led wr ch (203
goto_lcd (oxa0y;led _wr _ch (20y;
goto_led (ox14);led _wr_ch (20);

goto_led (oxs4yled wr _ch (20);
)
b

JERRRRROR RO ]I 0 kR sk sk o ook R KRS ok K K R

void EncoderA() interrupt o

‘
1

if(PulseB){ //case turn Left
TRo =0; //stop timer

THo = 0x00;
TLo = ox00;
TFo =0: //set bit over flow



TRo =1; //start open timer
round=o0;
}else{ //case turn Right
TRo =0; //stop
speed = THuo;
speed <<= g;
speed += TLo;

PV rps++;
1
b

}

JRErkopkcokk P33 sk ok ok ook kR ok ok kb ok |

void EncoderB() interrupt 2

f
1

if(PulseA){ //case turn Right
TRo =0; //stop timer
THa = 0x00;
TLo = 0x00;
TFo =0; //set bit over flow
TRo =1; //start open timer
round=o;
relse{ //case turn Left
TRo =0; //stop
speed = THao;
speed <<=3;
speed += TLo;
PV rps--;

—

)
I
void StopRun (void) {
CCON = 0x00;
tl=1;tr=1;
TRo =0; //stop
speed = THo;
speed <<= 8§;

speed += TLo:

dmsec( 100y,

——



Jfemmmenan Low speed (Ramp Down when Turn Left

void cal_ramp_down_Left (void) {
float data_pulse;

float d=0.00000003;

float c=0.00007;

float b=0.0543;

float a=16.228;

DP rps=(SP_rps - PV_rps);

while(DP_rps>100){
DP rps=(SP_rps - PV_rps);
data_pulse = (d*DP_rps*DP_rps*DP_rps)-

(c*DP _rps*DP_rps)+Hb*DP_rps)+a;

CCAP4l =data_pulse;
CCAP4H=CCAP4L;

\}vhile(DP_rps>0){
DP rps=(SP_rps - PV_rps);
if{f CCAPaL<i6){//16-17 position will error 0-6 and it can drive motor
CCAP4L++;
CCAP4H=CCAP4L;
telse if(CCAP4L>17){
CCAP4L--;
CCAP4H=CCAP4L;
}
}
StopRun();
return;

F7 Turn Left Function
void TumLett (void) {
CCON = 0x40;

tr=1;

tl=0;

while(){
DP_rps=(SP_tps - PV_rps); //PV=+
if(DP_rps>1000){
if{CCAP4L<60)¢
CCAP4L++:
CCAP4H++,

1
L



yelse {
cal ramp down Left();

return;
\
J
1
J
Y
]
7 S— Low speed (Ramp Down when Turn Right
void cal_ramp down_Right (void) {
float data_pulse;

float d=0.0000008;
float ¢=0.0004;
float b=0.0962;

float a=14.592;
DP rps=(SP_rps + PV_rps);
while(DP_rps>100){
DP_rps=(SP_rps + PV _rps);
data pulse = (d*DP_rps*DP_rps*DP_rps)-
(c*DP_rps*DP_rps)+(b*DP_rps)-+a;
CCAP4lL.=data_pulse;
CCAP4H=CCAP4L;
h
while(DP_rps>0){
DP rps=(SP_rps + PV _rps);
if(CCAP4L<14){//15-16 position will error 0-6 and it can drive motor
CCAPaL++;
CCAP4H=CCAP4L;
telse if(CCAP4L>15){
CCAP4L--;
CCAP4H=CCAP4L;

1

§
.
s
StopRun();
return;

/S — Turn Right Function

void TurnRight (void) |
CCON = ox40;

tl=1:

=0

while( 1){



DP rps=(SP_rps + PV _rps); //PV=-
if(DP_rps>1000){
if(CCAP4L<60){
CCAP4L++;

CCAPsH++;

}

telse {

i
cal ramp down_Right();

return;

S
-

P s e ks R ok R sk ko o s o o o ok o o o KR e o ok

void setbaud (void) { /I set RS232 baud rate
SCON = 0x52; /! for clock 22.1'184 Mhz
TMOD = 0x21; //to for capture pulse
TH1 =o0xfd; /1 96060
TR1 =13
i ES =13 /1 set serial interrupt
EXo=1; // Enable External interrupto

ITo=1; // Detect falling edge

EXi=1; // Enable External interrupt2
[Ti=1; // Detect falling edge

CMOD = 0x02; // Set CMOD PCA count pulse as (0sc/12) 60=7.2khz
.02=21.6khz

CCAPMA4 = 0x42; /1 Set CCAP Module 4 as 8 bit PWM
CCAP4L =o; /

CCAP4H =u; //

EA=1 /! ' Enable interrupt all

3
3

i e 3 S 33K S 3K 3K K ofe H of o 3Rk 3o o 3 K SCI’ViCC interrupt Timero e e S 3 o o o o o o R R R ok o o ke e ok



void sevice timero(void) interrupt 1 using 2

§
1

if{round<100} // Check counter for 100 time(100x10 ms =
1 sec)

{

round-++; // Increase counter

| time

h
1
i

ffemmemmmnme e

void menu_set_sp (void) §
unsigned int data_sp=0;

unsigned char k=0j=0,i;
bit f;

Clear_Lcd(); //12345678901234567890
sprintf (LCDBUF,"Old SP =%odround  ",SP_rps); goto_lcd (0x00);lcd_wr_ch

(20);
dmsec{100);
. =13
Jprnrrnn Qate ®FRFRF IR KA K
while(1){
if(f) {sprintf (LCDBUF,"New SP =¢ "y, goto_led

(oxaoylcd wr_ch (20); f=o;data_sp=o0;

for (i=0;i<s;i++) BUF[i} =o;
1
J

k=scankey();
if(k!=o0x{1){
if(k==10){return:}
else 1flk==11){
if(data_sp<32000){
SP_rps=data_sp:return;
telse t=1:

) elsef

for (i=4:1>00--) BUF[1] = BUF[i-1];
BUF o=k



data sp =
(BUF[41* 100000+ BUF[31*10000+BUF[21* 100+ BUF[11*10)+BUF [0]);

sprintf (LCDBUF,"New SP = %od ".data sp);
goto_lcd (0x40);lcd_wr_ch (20);

s

dmsec{50);

o

1}
J
i

if(data_sp>32000){ //more than sp
=1;

3

/

dmsec(300);

-

}

[ ke e ek o o MAIN **********/

void main (void) {
unsigned char keypress;
bit f;
dmsec (10); //delay for power up 0.5 sec
led set ();

Clear_Lcd();

dmsec(500);

setbaud();

pwm_data=00;
SP_rps=200;//initial =200 round /decoder 200 pulse/round
PV rps=0;
=1;

while (1) §

()

/i 1234567890123456789
sprintt (LCDBUF,"PV=%d/%dround " PV _1ps,SP_rps);
goto_led (ox00);lcd_wr_ch {20y,
sprintt (LCDBUF."1=L.2=R,0=SP  "); goto_lcd
(0x40x:led wr_ch (2ox
t=0:

—_——



keypress=scankey();
if(keypress==1){
PV _rps=0;
sprintf (LCDBUF,"PV=%d/%d r. ", PV rps,SP_rps);
goto_led (oxo0y;led wr ch (20);
TurnRight();f=1;
velse tf(keypress==2){
PV _rps=0;
sprintf {(LCDBUF,"PV=%d/%d r. ".PV_rps,SP _rps);
goto_led (oxo0);lcd_wr_ch (20);
TurnLett();f=t;
telse if(keypress==3){
StopRun();
;
if(keypress==0){
menu_set sp();
f=1;

-
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LM1575/LM2575/LM2575HV
SIMPLE SWITCHER® 1A Step-Down Voltage Regulator

General Description Features

The LM2575 series of regulators are monolithic integrated B 3.3V, 5V, 12V, 15V, and adjustable output versions
circuits that provide all the active functions for a step-down g Adijustable version output voltage range,
(buck) switching regulator, capable of driving a 1A load with 1.23V to 37V {57V for HV version) +4% max over
excellent line and load regulation. These devices are avail- line and foad conditions
able in fixed output voltages of 3.3V, 5V, 12V, 15V, and an Guaranteed 1A output current
adjusfa?ble outPgt version. Wide input vollage range, 40V up to 60V for HV version
Requiring a minimum number of external components, these .
regulators are simple to use and include internal frequency Requires only 4 external components
compensation and a lixed-frequency oscillator. 52 kHz tixed frequency intemal oscillator
The LM2575 series offers a high-efficiency replacement for TTL shutdown capability, low power standby mode
popular three-terminal linear regulators. It substantially re- High efficiency
duces the size of the heat sink, and in many cases no heat Uses readily available standard inductors
sink is required. . .

. . L. ) Thermal shutdown and current limit protection
A standard series of inductors optimized for use with the
LM2575 are available from several different manufacturers. P+ Product Enhancement tesled
This feature greally simplifies the design of switch-mode pow- . .
er supplios, 9 Applications
Other features include a guaranteed +4% tolerance on oculput » Simple high-efficiency step-down (buck) regulator
voltage within specified input :rolta?es and output foad con- & Efficient pre-requlator for linear regulators
ditions, and +10% on the oscillator frequency. External shut- .
down is included, featuring 50 pA (tygical) .Ztandby current. " On-(::érd swutchln? regulators
The output switch includes cycle-by-cycle current fimiting, as ™ Positive lo negalive converter (Buck-Boost)
well as thermal shutdown for full protection under fault con-

ditions.
Typical Application
(Fixed Outpul Voltage Versions)
FEEDBACK
7V - 40v(60V) sl WM2575/ [I;

UNREGULATED 7] LM2575HV 13 +5Y
pC INPUT -5.0 OUTPUT REGULATED
. Pr——
g . 3 OUTPUT
N 3Jenp 5| onjorF | Cour 1A Load
: |' 100 xF

1147501
Rote: Pin numbers are for the TO-220 package.

SIMPLE SWITCHER¥ is a regisiered trademark of Nalional Semiconductor Corporation

© 2007 National Semiconductor Corporation 11475 www_national.com
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Connection Diagrams

(XX indicates output voltage option. See Ordering Information table for complete part number.)

Straight Leads
5-Lead TO-220 (T}

Gnd

O

5~ ON/OFF
1 4- Feaedback
13- Ground

————37- Output

J———1-

o LA™

1147522

Top View

LM2575T-XX or LM2575HVT-XX
See NS Package Number TOSA

Bent, Staggered Leads

5-Lead TO-220 (T)

Gnd

O

5- ONJOFF
[T 4-Feedback
[— T T3 31- Ground
— T 1 7- Ouiput
O —1-v,

16—Lead DIP (N or J)

*No Internal Conneclion

N N 16
--1°* —— Vin
, 2 15 ,
3 14
OUTPYT — ——GND
, 4 13
— — GND
5 12
GND — —cnb
., 6 11
—_ —— GND
7 i0
rg —*
8 9
: j—-ON/OFF
1147525
Top View

LM2575N-XX or LM2575HVN-XX
See NS Package Number N16A

LM1575J-XX-QML
See NS Package Number J16A

1147523

Top View

Pins 1,3 & 5

EZD e

Side View
LM2575T-XX Flow LBO3 or
LM2575HVT-XX Flow LB03

See NS Package Number T05D

1147524

24-Lead Surface Mount (M)

) / 24
PWR GND ——1 @& o *
2 28
- -
3 2
s 2} .
=l 20 .
.6 19
7 18
— [—outPUT
8 17
SIG GND == —outPut
9 15,
10 5
ON/CFF — —Vin
1 14 N
12 1 M
PWR GND —‘ —"
1147526
*No Internal Connection
Top View

LM2575M-XX or LM2575HVM-XX
See NS Package Number M24B

TO-263(S)

5-Lead Surface-Mount Package

TAB IS
GND

5- ON/OFF
T3 4- Feedback
[T 3- Ground
[ 112 Output
::1° Vm

. 1147529
Top View

LN

1147530

Side View

LM25755-XX or LM2575HVS-XX
See NS Package Number TS5B

www.national.com
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Absolute Maximum Ratings (Note 1)

If Military/Aerospace specified devices are required,
please contact the National Semiconductor Sales Office/
Distributors for availability and specifications.
Maximum Supply Voltage
LM1575/LM2575
L M2575HV
ON /OFF Pin Input Voliage
Output Voltage to Ground
(Steady State)
Power Dissipation
Storage Temperature Range
Maximum Junction Temperature

45V
63V

-0.3V SV < 4V,

-1V

Internally Limited
-65°C 10 +150°C
150°C

LM1575-3.3, LM2575-3.3, LM2575HV-3.3

Electrical Characteristics

Minimum ESD Rating
(C =100 pF, R= 1.5 kQ)
Lead Temperature
(Soldering, 10 sec.}

Operating Ratings
Temperature Range
LM1575
LM2575/LM2575HV
Supply Voltage
LM1575/LM2575
LM2575HV

2 kV

260°C

-55°C < T, < +150°C
—40°C < T, < +125°C

40V
60V

Specifications with standard type face are for T, = 25°C, and those with boldface type apply over full Operating Temperature

Range .
'Symbol Parameter Conditions Typ | LM1575-3.3 LM2575-3.3 Units
) LM2575HV-3.3 | (Limits)
Limit Limit
{Note 2) {Note 3)
3YSTEM PARAMETERS {Note 4) Test Circuit Figure 2
lout Output Voltage Viy = 12V, L gap = 0.2A 33 \
Circuit of Figure 2 3.267 3.234 V(Min)
3.333 3.366 V(Max)
Your Output Voltage 4.75V SV, S 40V, 0.2A S ) oup S 1A 3.3 v
LM1575/LM2575 Circuit of Figure 2 3.200/3.168 3.168/3.135 V(Min)
3.400/3.432 3.432/3.465 V(Max}
Tour Output Vollage 4.75V SV, S 60V, 0.2A < | g0p < 1A 33 v
LM2575HV Circuit of Figure 2 3.200/3.168 3.168/3.135 V{Min)
3.416/3.450 3.450/3.482 V(Max)
1 Efficiency Vin=12V, I gpp= 1A 75 Yo

LM1575-5.0, LM2575-5.0, LM2575HV-5.0
Electrical Characteristics

Specifications with standard type face are for T, = 25°C, and those with boldface type apply over fuill Operating Temperature

Range.
Symbo! Parameter Conditions Typ LM1575-5.0 LM2575-5.0 Units
LM2575HV-5.0 | (Limits)
Limit Limit
{Note 2) {Note 3)
SYSTEM PARAMETERS (Note 4) Test Circuit Figure 2
four Output Voltage Vi =12V, | gap = 0.2A 5.0 v
Circuit of Figure 2 4.950 4.900 V(Min)
5.050 5.100 V(Max)
four Output Voltage 0.2A S L gap S 1A, 5.0 A
LM1575/LM2575 BV SV, S 40V 4.850/4.800 4.800/4.750 V(Min)
Circuit of Figure 2 5.150/5.200 5.200/5.250 V{Max)

www national.com
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Typical Performance Characteristics (Circuit of Figure 2

QUTPYT VOLTAGE CHANGE (%)

Normalized Output Voltage

+1.0
+0.8
+0.6
+0.4
+0.2

0
-0.2
-0.4
-0.6
~-0.8
-1.0

Vin = 20 ]

fLoap = 200 mA

Normalized at

Ty=125°C
e e N
//
1/
P4

~50¢ -25 -0 25 50 75 100 125

JUNCTION TEMPERATURE (°C)

1147532
Dropout Voltage

20

& HERERN
i Y = 5%

2 Losp = 1A Ao
= 5 R'ND=0_2n_
z
g —~ D
Lt
£ 4~ "
& 10
‘5 /( \\
a ]
s ORI ==
8 Loao 200 ma
.
.
=
a
E3

Q

-75-50-25 0 25 50 75 100 125150
JUNCTION TEMPIRATURE (°)

1147534
Quiescent Current
20
[ vour = 5¥
— 18 Measured al
- Ground Fin
E 16 i o
= 1,= 25
I 14
o
% 12
; | hono,= 1A
g te —
g s ]
3 boap =200 mA
A
4

0 10 20 30 40 50 60
INPU™ VOLTAGE {V}

1147536

OUTPUT VOLTAGE CHAMGE (%)

OUTPUT CURRENT (A)

STANDBY QUIESCENT CURRENT (u4)

Line Regulation
1.4

1.2

o 1,=25°C -
038

0.6 /
0.4 b ——/Z

0.2

ILoap = 20€ma

[~ 3.3v, 5V & Al
] 3
== 12V & 15V 7|

™

-0.2 / I

~0.4
-0.6

0 10 20 3 40 50 60

INPUT VOLTAGE {V)

1147523
Current Limit
3 1
Ve = 25V
2 //——-__.\
\\
\

0
-50 -25 0 25 50 75 100 125 150

JUNCTION TEMPERATURE (C®)

1147535

Standby
Quiescent Current
200 T
Vm = 40V ]

e

150 =]

Van o = SV

100

Yy = 12¥ y
50

)
-50 -25 0 25 50 75 100 325

JUNCTION TEMPERATURE (°C)
1147537
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LM1575/LM2575/LM2575HY

EFFICIENCY (%) NORMALIZED FREQUENCY (%)

QUIESCENT CURRENT (ma}

Oscillator Frequency

8 T T T T T
Normalized at 25°C
6
4
2
Q
-2
\vm =40V
— Ay
-6
Yy = 12V
-8 m h

-75-50-25 0 75 50 75 100125150

JUNCTION “EMPERATURL {(°C)

1147538

Efficiency
100 T
I T,=259¢
95 !
200mA 14
90 - }
15V Out } [~
85
80 | sy ™
| 5Y =]
75 \\ 14
70 ,f ™~
200 ma \
85 ;
0 l

INPUT YOLTAGE (V)

1147540

Quiescent Current

vs Duty Cycle

200 — —T
175 Ad;usliab-levVersacn Or:I/y/
150 e 'V\/N/;/
125 s
10.0 i N Vi = 40V
ST Y
25

0

] 70 49 6D 80 100
DUTY CYCLE (%)

1147542

SATURATION VOLTAGE (V)

INPUT VOLTAGE (V)

FLEDBACK VOLTAGE CHANGE (mv)

Switch Saturation

Voitage
1.2
10 ’--‘
’ =550 Lt
=1 o=
L
esec| AT
08 -
et
1500¢] A"
0.6
9.4
o 02 04 06 DB 10
SWITCH CURRENT (A}
1147539

Minimum Operating Voitage

5.0
Adjustable Version Only
45
40
s
3.5
—
3.0
5
z.0
15 Vour = 1.23V
LoaD = 200 mA
1.0
0.5
0
=50-25 0 2% 530 75 100 135
JUNCTION TEMPERATURE (°C)
11475401
Feedback Voltage
vs Duty Cycle
20 —— T
Adjusiable Version Gnly
15 I rl
l T
=200 mA
0 \\ YLoap
5 \\\‘ l
Yy, = 40V
0 \m\‘
-5 Vin =7V \__
—
-10
-15%
-20

a 0 40 56 a0 100

OUTY CYCLE (%)
1147543
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PROCEDURE (Adjustable Qutput Voltage Versions)

EXAMPLE (Adjustable Qutput Voltage Versions)

iven:
51 = Regulated Output Voltage
ntMax) = Maximum Input Voltage
saoiMax) = Maximum Load Current
= Swilching Frequency (Fixed at 52 kHz)
Programming Output Voltage (Selecting R1 and R2, as shown
*Figure 2 )
se the following formula to select the appropriate resistor values.

R2
Vout = VRrer (1 + m) where Vpep = 1.23V

, canbe between 1k and 5k. (For best temperature coefficient and
‘ability with time, use 1% metal film resistors)

1)
. Inductor Selection (L1)
. Calcutate the inductor Volt « microsecond constant,
- T (V= us), from the following formula:

Vour _

R2=R1(
VREF

1000

Vour,
F (in kHz)

EeT=(ViNn—Vour)

Vepu
Vin

s)

. Use the E » T value from the previous formula and match it with
e E » T number on the vertical axis of the Inductor Value Selec-
on Guide shown in Figure 7.

. Onthe horizontal axis, select the maximum load current.

. Identify the inductance region intersected by the E » T value and
iemaximum load current vatue, and note the inductor code for that
xgion.

. ldentify the inductor value from the inducior code, and select an
ppropriate inductor from the table shown in Figure 9. Partnumbers
re listed for three inductor manufacturers. The inductor chosen
ust be rated for operation at the LM2575 switching frequency (52
z) and for a current rating of 1.15 x I, o, For additional inductor
formation, see the inductor section in the application hints section
f this data sheel.

. OQutput Capacitor Selection (Cgyy)

. The value of the output capacitor together with the inductor de-
1es the dominate pole-pair of the switching regulator loop. For
‘able operation, the capacitor must satisly the following require-
ient:

Vin(Max)
Vourt * L{nH)

he above formula yields capacitor values between 10 pF and 2000
F that will satisfy the loop requirements for stable operation. But
s achieve an acceplable output ripple voltage, (approximately 1%
f the output voitage) and transient response, the output capacitor
ray need to be several times larger than the above formula yields.
. The capacitor's voltage rating should be atlast 1.5 limes greater
#an the output voltage. For a 10V regulator, a rating of at least 15V
r more is recommended.

igher voltage electrolylic capacitors generally have lower ESR
umbers, and for this reason it may be necessary to select a ca-
acitor rate for a higher voltage than would normally be needed.

Cout = 7,785 uF)

~ontinued)

Given:

Vy(Max} = 25V
loapiMax) = 1A
F = 52 kHz

1.Programming Output Voltage (Selecting R1 and R2)

R2
Vout = 1.23(1 + E) Select R1 = 1k
10V
1) = 1k( T - 1
1.23v

R2 = 1k (8.13 - 1) = 7.13k, closest 1% value is 7.15k

V,
A2 = A1 (ﬁ—

VREF

2. Inductor Selection (L1)
A. Calculate E + T (V * ps}

EeT = (25 10)e2s 1220
25

= 115V ®us

B.E*T=115V*ps
C. I gap{Max) = 1A
D. Inductance Region = H470

E. Inducior Value = 470 pyH Choose from AJE part #430-0634,
Pulse Engineering part #PE-53118, or Renco part #RL-1961.

3. Output Capacitor Selection {Cgyy)
A,

C > 7,785 26
ouT =~ /=570« 150

However, for acceptable output ripple voltage select
Cout 2 220 pF
Coutr = 220 pF electrolytic capacitor

= 130 pF

(Continved)

15
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¢ ©.12140.002
0.1100.010 o 3.8430.05
2.79120.25 i
—— — D035 40.005
{ 089z0.rs 17
40.015 i - —
0.400°5'005 ¥
o -000s | - - e e S S
10.1673:3% }
L\ [ T} oos7io0.008
70203 1P
o [N
0.25020010] ’ PIN ONE 1D
178351025
0.134£0.015 0015_0332
T340t038 4—| " l'- PTSTET
TAPERED SIDES 1°
0.343
o o3
‘ b 370
. B.24
0.1800.005 :w 005 o O
Tistros 0.105
‘ 7,67
I SEATING PLANE
0.050 £0.002 0.622 0.176 £ 0.009
15.80 147802
1.27 £ 0.05 0.704 3
17.88 1650 (REV A)

Bent, Staggered 5-Lead TO-220 (T)
Order Number LM2575T-3.3 Flow LB03, LM2575HVT-3.3 Flow LB03,
LM2575T-5.0 Flow LB03, LM2575HVT-5.0 Flow LB03,
LM2575T-12 Flow LB03, LM2575HVT-12 Flow LB03,
LM2575T-15 Flow LB03, LM2575HVT-15 Fiow LB03,
LM2575T-ADJ Flow LB03 or LM2575HVT-ADJ Flow LB03
NS Package Number TOSD

27
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FORCLA SC XSTRS/R F
7= 39-/3

MOTOROLA IRF840
1 SEMICONDUCTOR S u i 1 [
TECHNICAL DATA IRF84
Part Numbsr | Vpgs | rDSion) [}
N-CHANNEL ENHANCEMENT-MODE SILICON GATE IRFB40 BOO V 0BS5S Q1 80A
TMOS POWER FIELD EFFECT TRANSISTOR AFg41 450 v 0860 80 A
These TMOS Power FETs are designed for high voltage, high iRFg42 500V 1.10n TO0A
spead power swichhing applicali9ns such a5 switching regulators, IRFB43 250 V 1100 70A
converters, solenoid and relay drivers.
@ Silicon Gate for Fast Switching Speeds
® Low rpS{on) to Minimize On-Losses. Specified al Elevated
Temperature
® Rugged — SOA is Power Dissipation Limited
® Source-to-Drain Diode Characterized for Use With
Inductive Loads
D
Eal-
e L ¥ et € fee
i a7 / "] '
™ G o : l I
A |
TVIOS i |
s 3 | I
| -
z
MAXIMUM RATINGS N l .
IRF v —f it ]
Svrmhat Unit
Rating ! B0 | 841 | se2 | sma at |-
o
Drain-Source Voliage Vpss 500 450 E0C 450 Vde VS
Drain-Gate Voltage VpGa 500 450 500 450 Vdc
{Rgs = 1.0 m} staae
Y| CAT
Gate-Sourcs Voliage vGgs *20 Ydc o
Drain Current Ade sone
Continuous In 8.0 70
Pulsed Iom 32 28 on
Total Powsr Dissipation Pp ey A TR
@Tc = 25°C 125 Wans iy SO
Derate above 25°C 1.0 Wre LA TOGLLANLLS AN ML0WS
Opersting and Storage TJ. Targ —55to 150 <
Temperature Range
THERMAL CHARACTERISTICS
Thermasl Resistance ¢ ‘CAV
Junetion to Case fasc 1.0
Junction ta Amblent RaJA @25
Maximum Lead Temp. for T 218 c
Scldering Purposes, 1/6°
from Case for 5 Seconds
See the MTPBN45 Designer's Data Sheet for 8 complata set of design cusves for tha
product on this data sheet. e f &
The Dasigner's Data Sheot parmits the design of most circulis entirely from the infor- CASE 221A-04
mation presented. Limit curves — repr b daries on device ¢h. Istles — TO-220AB
ara given to lacilitate “worst cass™ design.

MOTOROLA TMOS POWER MOSFET DATA
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‘ORGLA SC° XSTRS/R F 7-39-/3 1ue ol bIL?25Y4 0089?10 rl
IRF840-843 )

ELECTRICAL CHARACTERISTICS ({T¢ = 25°C unless otherwise noted}

r Charactaristie LSvmbol I Min l Mex L Unit J

OFF CHARACTERISTICS

Draln-Source Breakdown Voltage V{BRILSS vde
VG5 =0, 1p = 0.25 mA) IRF841, IRFB43 450 —
iAF840, iRFBA2 500 —
Zero Gate Yoltage Orain Curreat Inss mAde
{Vps = Rated Vpgs, VGs = OF — 025
{Vps = 0.8 Rated Vggs, VG5 = 0, 73 =126°0) _ 100
Gate-Body Leakage Current, Forward lgssF - 50O nAdc
{¥YGsF = 20 Ve, Vps = 0f
Gate-Body Leakage Cursont, Reverse IGssa - 500 nAde
(VgsR = 20 Vde. Vps = 0)
ON CHARACTERISTICS”
Gate Theeshold Voltage VG5ith} 20 4.0 Ve
Vos = Vgs. Ip = 0.25 mA)
Siatic Drain-Source On-Resistance r0Sian) Ohm
¥gs = 10 vdc, Ip = 4.0 Adc) \RF840, IRF841 - 085
IRF842, IRF841 — 1.0
On-State Drain Current (Vgg = 10V} Ip{on) Ade
(Vpg 2 6§ 8 Vde IAF840, IRFB41 B.O -
Vps 3 7.0 Vdc} IRFE42, IRFE4I 70 —
Forward Transconductance ars mhosy
Vps 268V, Ip=4.0A} IRFBAT, IRFA41 4.0 -_
(Vps > 7.0 V. Ip = 4.0 Aj IRFG42, IRFAAI 4.0 —
DYNAMIC CHARACTERISTICS
Input Capacitance C; - 1600 F
P Vps =26V, Vgg = 0. s ?
Qutput Capacitance 1= 1.0 MHZ) Coss — 350
A Transfer Capaci Cras -~ 150
SWITCHING CHARACTERISTICS®
Yurn-On Delay Time tdfon) -— 35 na
Rise Time Nogp ~ 200V, 15 = 4.0 Apk, br ~ 13
Tura-OHf Deley Time Rgen =4.7 Ohms) Ig{of) ~ 90
Fall Time ] — 30
- Tolal Gate Charge Q, 4D C
. VGs = 10V, Vpg ~0.8 -] Tvel i "
Gata-Soutce Charge Reted Vpss. lp = Rated I} Qgs 20{Typl —
Gale-Drain Charge Ogd 20 {Typ} —
SOURCE DRAIN DIODE CHARACTERISTICS®
Forward Qn-Voliage 05 = Rated Ip, Vsp - J 19 (1) T Vde
Forward Turn-On Time Vgs = 0) | ton Limited by stray inductance
Reverse Recovery Time fr 800 {Typ} r —_ ] ns
INTERNAL PACKAGE INDUCTANCE (T0-220)
[nternat Drain Inductance Ly nH
{Measured from the contact scraw an tab to center of dle} 3.6 (Typ} —
{Measured from the drain Tead 0.25" from package to canter of die) 45 {Typ) —
Intsrnel Saures Induciance Ly 7.6 {Typ) —
[{Measured rom the source lead 0.25” from package 1o source hond pad)

*Pulse Test: Pulza Width « 300 us, Duty Cycle < 2.0%.
{) Add 0.1 V for IRFRAD snid IRFB41,

MOTOROLA TMOS POWER MOSFET DATA
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SHARP

PC817 Series

2C817 Series

High Density Mounting Type
Photocoupler

¢ Lead forming type (1type ) and taping reel type (P type ) are also available. (PC817I/PC817P )

% TUV (VDEO0884 ) approved type is also available as an option.

1 Features
. Current transfer ratio
(CTR: MIN. 50% atie= 5mA ,VCE=5V)
. High isolation voltage between input and
output (Vie: 5 000V i)
. Compact dual-in-line package

PC817 : 1-channel type
PC827 : 2-channel type
PC837 : 3-channel type
PC847 : 4-channel type

. Recognized by UL, file No. E64380
§ Outline Dimensions

W Applications
1. Computer terminals
2. System appliances, measuring instruments

3. Registers, copiers, automatic vending
machines

4. Electric home appliances, such as fan
heaters, etc.

5. Signal transmission between circuits of
different potentials and impedances

( Unit : mm)

PC817

Internal connection diagram

OB

Intermnal connection diagram

@0 ®6

CTR PSP ~p r~gle
rank mark hgg s \/ rode ég §? s \/ \/
&) n n
Anode mark > 2" @ I-H-l mark pot? 0w I‘H] I’Bﬁ
T [ [ N gy
@] OR ®|®tz© ORIRORC) @D Anode
HIEELE | fgxos @@ Cathode
12503 @&XD Emitter
®® Coliector
a oW 45805 @ Anod a > 0.66+05
o o node L—-l b
% 3’] S @ Cathod Bl i 3
S| o e aihode | S| o ~
= oiy @ Emitter F= N
o I @ Collector g l |
5’5 0_5101_ q 0.5%01
PC837 . PC847 .
Iptemal connection Internal connection
- 254025 diagram E 254025 diagram
© E
5@'3@@@@ 2000 OD BB BBROOD  Ga55000
e e VELVIRV. S S ST E
HINEIEEE < 5§ ;2 =4 ;g sl [\ \f
© 0 @ Q Q Iy
BB Bl e ~Ti 2 LR LR D |y
ollev® ® @D Anode O} HeRe IR R X,
¢ Cathode o g%02
0.9*92 @@ {3 Emitter
§2%03 1.2%03
® 42 Collector w . 19.82+05 ;
a o 1
“ \ 14.74%05 7.62+03 £ I w
x5 o s c-a| %
wniw 9 E o~ -
o] 5T ] =T 1y
i i ] 1
b I 1 s,E ped 0.5%01 6= 01013"
2 _Jlos+o ] o6 0013 CREQD Anode QPR Emitter
@@®® Cathode 042636 Collector

In the absence of confirmation by device specificalion sheets, SHARP takes no respansibility for any defects that occur in equipment using any of SHARP's devices, shown in catalogs,
lata books, ett. Contact SHARP in onder 10 obtain the falest version of the device specification sheets before using any SHARP's device.”




SHARP PC817 Series

I Absolute Maximum Ratings (Ta= 25°C)
Parameter Symbol Rating Unit
Forward current Ir 50 mA
“IPeak forward current Trm 1 A
Input
Reverse voltage Vr 6 \'%
Power dissipation P 70 mW
Cotlector-emitter voltage V ceo 35 \Y
Emuiiter-collector voltage Veco 6 Vv
Dutput
Collector current Ic 50 mA
Coilector power dissipation Pc 150 mW
Total power dissipation P o 200 mW
“Z1solation voltage Viso 5000 V ms
Operating temperature T opr -30t0 + 100 °C
Storage temperature T ag - 5510 +125 °C
*3Soldering temperature T 5ol 260 °C

{ Pulse width<=100ps, Duty ratio : 0.001
14010 60% RH, AC for 1 minute
3 For 10 seconds

1 Electro-optical Characteristics (Ta= 25°C)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
Forward voltage Ve Ir= 20mA - 1.2 1.4 v
Input Peak forward voltage V rm Iem = 0.5A - - 3.0 Vv
Reverse current Ir Ve= 4V - - 10 RA
Termnal capacitance C V=0, f=1kHz - 30 250 pF
Output | Collector dark current lceo Vee= 20V - - 107 A
*“Current transfer ratio CTR Ir=5mA, Vce= 5V 50 - 600 %
Collector-emitier saturation voltage V CEtsai) lr=20mA, I c= ITmA - 0.1 0.2 Vv
Transfer | 1solation resistance Riso DC500V, 40 to 60% RH 5x10 [ 10! - Q
charac- | Floating capacitance Cr V=0, f=IMHz - 0.6 1.0 pF
teristics | Cut-off frequency fe Ve =5V, 1 c=2mA, R = 100, - 3dB - 80 - kHz
Response time Rise time L Vee=2V,lc=2mA, Ru= 100Q - i 18 £
Fall time tr 7 ’ - 3 18 Bs
1 Classification table of current transfer ratio is shown below. Fig. 1 Forward Current vs.
Ambient Temperature
60
Model No. Rank mark CTR (%)
PCB17A A 80 to 160 50
PC817B B 130 to 260 - \
pC817¢C - C 20010400 E 40 N
PC817D D 300 to 600 = \
PC8#7AB AorB 80 10 260 §
PC8%7BC BorC 130 10 400 K \
PC8#7CD CorD 200 t0 600 g 2
PC8#7AC A,BorC 80 to 400 &
PC8#7BD B,CorD 130 to 600 10
PC8#7AD A,B,CorD 80 to 600 0
PC8 #7 A, B, C, D or No mark 50 to 600 25 0 25 50 75 100 125

i:lor2or3ord Ambient temperature T, (*C)
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°ig. 2 Collector Power Dissipation vs. Fig. 3 Peak Forward Current vs. Duty Ratio
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Fig. 8 Collector-emitter Saturation Volitage vs.
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Fig. 9 Collector Dark Current vs.
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Volitage vs. Forward Current
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