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Abstract

This metal wall crack detector use the principle of magnetic field at the cracks will differ
frome the normal area. The magnetic field will be sent by magnetic field generator and will be
detected changing voltage the hall effect sending. The changing voltage will be processed by
microcontroller and display the result. The system will also be able to drag wall for detecing

metal sheet
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#include <AT89X52.H>
#include <stdio.h>
#include <string.h>

#define true 1
#define port_step PO
#define led_dsp P1
#define led_add 1 0x00;

#define Icd_add 2 0x40;

sbit org_x = P2"3;
sbit org_y = P21,
shit org_dw = P2°2;
sbit dri_select = P2°4;
sbit start = P2"0;

sbit led_en = P3"6;
sbit led_rs= P37,

bit error;

/* global variable */

code unsigned char *text_char[]={"creck position ","X=","Y=","cm",
"Machain Crecker ",
"Please Start "}

code unsigned char *text—m[]:{lloﬂ,ﬂl I|,|I2ll’|l3||,“4","S",ll6ll,ll7"’"8“,“9ll}

]

unsigned char step_fw[] = {0x08,0x04,0x02,0x01};
unsigned char step_rw{] = {0x01,0x02,0x04,0x08};
unsigned char step_up[] = {0x80,0x40,0x20,0x10};
unsigned char step_dw[] = {0x10,0x20,0x40,0x80};

unsigned int x.y;

unsigned char i;

unsigned int a,b,c,d,e,f;
unsigned int count_x;
unsigned int count_y;
unsigned long num_posi_x;
unsigned long num_posi_y;
unsigned int count_po_x;
unsigned int count_po_y;

/* func proto */

void delay.CD(int n);

void led_pulse clock(void);

void led_send_byte (bit sf,int n);

void led_send_byte2 (bit sf2,int n2);

void led_string(unsigned char *buf,int dly);
void lcd_string2(unsigned char *buf,int dly2);
void led_int2(void);



void led_int(void);
void check(void);

void delay(int ms) ;
void delay? (unsigned int msd);

void fw_step(int dl);
void rw_step(int dl);
void up_step(int dl);
void dw_step(int dl);

void int0_init(void);

void processing(void);

void start_counter0(void);
void disable_interrupt(void);

RO OK ook R Ok ROk R OKE S Qo ot Function LCD AR KK OKOK R K ek

void delayLCD(int m)
{ int o,p;
for(0=0;0<m;0++)
for(p=0;p<100;p++);

}
void delay(int ms)
{
unsigned int s,u ;
for(s=0;s<ms;s++)
{
for(u=0,u<125;u++);
}
}
void delay2 (unsigned int msd)
{
unsigned int k,1 ;
for(k=0;k<msd;k++)
d
for(1=0;1<125;H4+);
h
b

void led_send_byte (bit sf,int n)
{



led rs=sf;
led dsp=n;
led_pulse_clock();

P

void lcd_send_byte2 (bit sf2,int n2)

{

fed rs=sf2 ;
led_dsp =n2;
led_pulse clock() ;

Nt

void led_string(unsigned char *buf,int dly)
{
unsigned int len,i ;
len = strlen (buf);
for (i=0; i<len; i++)
!
led_send_byte(1,bufli]);
delay(dly);

e

void lcd_string2(unsigned char *buflint dly2)

J
8

unsigned int len2,i2 ;
len2 = strlen (buf);
for (i12=0; i2<len2; i2++)
[
1
led_send byte2(1,but]i2]);
delay(dly2);

R

/{ Clock EN for LCD
void led pulse clock(void)
{led en=1;
delay.CD(2);
led_en =0,
delayLCD(2);

1
i

void led_int(void)

{
lcd_send_byte(0,0x38);
lcd_send byte(0,0x01);



led_send_byte(0,0x06);

led_send_byte(0,0x0C);

led_send_byte(0,0x02);
H

void led_int2(void)

f
3

led send byte2(0,0x38);
led_send_byte2(0,0x01);
led_send_byte2(0,0x06);
led_send_byte2(0,0x0C);
led_send_byte2(0,0x02);

ot

void led_show(void)

{
led_send_byte(0,0x80);
led_string(text_char[4],1);
led_send_byte(0,0xC0);
led_string(text_char[5],1);

S

/***lﬁ******i***lﬁ*t*******lﬁlﬁ****interrupt *lﬁ*lﬁ*************#**lﬁ********lﬁ/

void int0_init(void)

{
IT0O=0;
EX0=1:
EA =1;
TMOD = 0x05 -
THO=0;
TLO =0
TFG=0;

}

/*********************** INTERRUPT ***********lﬁ*****lﬁ***.//'[<____in[errupt

void disable_interrupt(void)
i

EA =0;

TRO=0;

EX0=0;

[



void start_counter((void)

I

1

1/ int0_init();
TRO=1,/

3
void wait_interrupt(void)

{
// for(;;)
7E
error=1;
delay2(100);
disable interrupt();
THO =0,
TLO=0;
TFO =0,
if (error == [)
d
P1=0x060,
do
d
fw_step(1);
count_po_ x++;
}while(count_po_x<149);

do

e,

rw_step(1);
count po X++;
twhile(count_po_x<299);

dw_step(25),
count_po x=0;

|
J

ooy

-

void check(void)
{

unsigned int number;
switch(number) {



case 0:
led_string2(text_runf0],1) ;

break;
case 1;
led_string2(text run[1],1);

break;
case 2:
led_string2(text_run[2],1) ;

break;
case 3:
led_string2(text_runf3],1);

break;
case 4:
led_string2(text_runf4],1);

break;
case 5:
led_string2(text_run[5],1) ;

break;
case 6;
led_string2(text_run[6],1) ;

break;
case 7:
led string2(text_run[7],1);

break;
case 8:
led_string2(text_run{8],1);

break;
case 9:
led_string2(text_run[9],1) ;

break;

S

void processing(void)

{

unsigned char keepl.keep2;
unsigned int number;
keepl=num_posi_x;
a=keep1/100;



b=(keepl-(a*100))/10;
c=(keepl-((b*100)+(c*10)));

keep2=num_posi y;
d=keep2/100,
e=(keep2-(d*100))/10;
=(keep2-((e*100)+(*10)));

led_send_byte2(0,0x80);
led string2(text char[0],1);

icd_send byte2(0,0xC0);
led_string2(text_char[1],1);
lcd_send byte2(0,0xC2);
number = a;

check();
led_send_byte2(0,0xC3);
number = b;

check();
led_send_byte2(0,0xC4),
number = ¢;

check();

led_send byte2(0,0xC5);
lcd_string2(text_char[3],1);

led_send_byte2(0,0xC8);
led_string2(text _char[2],1);
led_send_byte2(0,0xCA);
number =d;

check();

lcd_send byte2(0,0xCB);
number = e;

check();
led_send_byte2(0,0xCC),
number = f;

check();

led_send byte2(0,0xCD);
led_string2(text_char[3],1);

h

void service_counterO(void) interrupt 0 using 1
{

disable_interrupt();

TRO=0;

error = 0 ;

led int2();



lcd_send_byte2(0,0x80);
led _string2(text_char[4],1) ;
led_send_byte2(0,0x01);
processing();

i led_send_byte2(0,0x8C);

]
J

/"‘******************"'***"‘Start function STEP AR R R A R K /

/* func delay Step */
void delay3(int n)
{ inti,;
for(i=0;i<n;i++)
for(j=0;j<500;j++);

1
L

/*func forward step have interrupt out loop show x,y */

void reset(void)

{
do
{
iflorg_x==1)
{
do
{
rw_step(1);
Jwhile(org_x==1);
}
ifforg y=—1)
{
do
{

up_step(1);
jwhile(org_y==1);
1

]
jwhile(org_x==1 && org y==1);

dw_step(25);
fw_step(10);

void fw_step(int dl) il
forward step

{

int x;



unsigned int count_x;

count_x=0;
do
{
for(x=0;x<4;x++)
{ port_step = step_fw[x];
count_x++;
delay3(dl);

St

rwhile(count_x<25);
num posi_x-++;

void rw_step(int dl)

reward step
i
int x;
unsigned int count_x;
count x=0;
do
{

for(x=0;x<4;x++)
{ port_step = step_rw[X];
count_x++;
delay3(dl);
1
J
ywhile(count x<25);
num_posi_X--;

1
1

void up_step(int dl)

uper step
{ .
inty;
unsigned int count_y;
count_y = (;
do
{

for(y=0,y<4;y++)

{ port_step = step_up[y];
count_y++;
delay3(dl);

1

)]

+while(count_y<40);
num_posi_y--;

h

/f

i



/* fun down */
void dw_step(int dI) /i
down step 1 round = 1.5 mm
{.
inty;
unsigned int count_y;
count_y=();
do
{
for(y=0;y<4;y++)
{ port_step = step_dw[y];
count_y-++;
delay3(dl);
}
$while(count_y<40),
num_posi_y-++;
1
]

/************************ Sta.rt Function Maln **************************/
/* main func */
void main (void)
{
PO = 0x00;
P2 = OxFF;
P1 = 0x00;
P3 = 0x00;
dri_select=1;

count X = 0;
count_y = 0;
count_po x=0;

PO =0x00 ;
delay(100);
led_int() ;
reset();
led_show();
while (start==1);
led int();
start_counter{)();
wait_interrupt();
while(1);

it
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Pinning is shown viewed from branded side.
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Dwg. PH-006

ABSOLUTE MAXIMUM RATINGS

supply Voltage, V. oo 3V
vagnetic Flux Density, B ......... Untimited
Jperating Temperature Range,
T, e, -20°C toe +85°C
storage Temperature Range,
T, -65°C to +150°C

RATIOMETRIC, LINEAR
HALL-EFFECT SENSORS

The UGN3503LT, UGN3503U, and UGN3503UA Hall-effect
sensors accurately track extremely small changes in magnetic flux
density—changes generally too small to operate Hall-effect switches,

As motion detectors, gear tooth sensors, and proximity detectors,
they are magnetically driven mirrors of mechanical events. As sensitive
monitors of electromagnets, they can effectively measure a system's
performance with negligible system loading while providing isolation
from contaminated and electrically noisy environments.

Each Hall-effect integrated circuit includes a Hall sensing element,
linear amplifier, and emitter-follower output stage. Problems associated
with handling tiny analog signals are minimized by having the Hail cell
and amplifier on a single chip.

Three package styles provide a magnetically optimized package for
most applications. Package suffix ‘LT’ is a miniature SOT-89/TO-
243AA transistor package for surface-mount applications; suffix ‘U’ is a
miniature three-lead plastic SIP, while ‘UA’ is a three-lead ultra-mini-
SIP. All devices are rated for continuous operation over the temperature
range of -20°C o +85°C.

FEATURES

B Extremely Sensitive

@ Fiat Response to 23 kHz

B Low-Noise Output

B 4.5V 06V Operation

B Magnetically Optimized Package

Always order by complete part number, e.g., 'UGNSSDBUA .

wadllegro”

‘uNE n MicraSyatems, inc.
e

199ys EleQ
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\TTOMETRIC,

NEAR

\LL-EFFECT SENSORS

Vee

FUNCTIONAL BLOCK DIAGRAM

GROUND
Dwg. FH-007
CTRICAL CHARACTERISTICS at T, = +25°C, Vo =5V
Limits
aracteristic Symbol Tast Conditions Min. Typ. Max. | Units
erating Voltage Vee 4.5 — 6.0 v
pply Current lec - 9.0 13 mA
liescent Output Voltage Vaout B=0G 2.25 250 275 v
nsitivity AVt B=0G1to900G 0.75 1.30 175 | mVIG
ndwidth (-3 dB) BW — 23 —_ kHz
»adband Output Noise out BW=10Hzto 10 kHz — 90 — 1A%
tput Resistance Rout — 50 220 Q

itput-voltage measurements are made with a voltmeter having an input impedance of at least 10 k€.

etic flux density is measured at most sensitive area of device located 0.016" (0.41 mm) below the branded face of the ‘U’
ge; 0.020" (0.51 mm) below the branded face of the ‘UA’ package; and 0.030" (0.76 mm) below the branded face of the ‘LT’

ge.

® &
o
L 1] Fi ¢ i & i
H icraSysiems, Inc.

115 Northeast Cutaff, Box 15036

Waorcester, Massachusetts (01 615-0036 (508) 853-5000
Copyright © 1985, 1999, Allegro MicroSystems, Inc.
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RATIOMETRIC,

LINEAR

HALL-EFFECT SENSORS

OUTPUT VOLTAGE AS A OUTPUT NOISE AS A
FUNCTION OF TEMPERATURE FUNCTION OF FREQUENCY

40 10 I [ I
] 1 | | ;
| :
- Vg =5Y a0 ! i |
- B 25K i i Veg = 5V
g B = L L= e E : | Tas 425
> 30 % 60
S z ;
= = Lo
L
z B=0G 2 L
5 2 N |
3 25 40 A\
§ \\ i I i | ‘
5 N ' ‘
20 Q20 K| - -
B 500G ——— | | Pemepn] !
: R
| i "
o | : i
5 40 20 0 +25 +85 +125 10 10K

100 1K
FREQUENCY IN Hz
AMBIENT TEMPERATURE IN & Dwyg. A-12,573 Dwyg. A-12,505

SUPPLY CURRENT AS A DEVICE SENSITIVITY AS A
FUNCTION OF SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE
2 | 2.5 i

o4
i

TYPICAL SENSITIVITY I ¥/G

\

/ /

[=]

SUPPLY CURREHT ih mé

/

o
o
o
[

nd
e

o
50 55 6.0 45 50 55 6.0
SUPPLY YOLTAGE iN VOLTS SUPPLY VOLTAQE IN VOLTS

Dwg. A-12,506

~
n

Dwg. A-12,507

OUTPUT NULL VOLTAGE AS A LINEARITY AND SYMMETRY AS A
FUNCTION OF SUPPLY VOLTAGE FUNCTION OF SUPPLY VOLTAGE
540 [

—
OUTRUT BYMMETRY | e
B=0a Z F————
&
B 4o Faoee - W
[ ———
2 a A = 006
z £
w ] £ s
3 aa —_— T
£ — T
: :
>
2
520 2 a7
E = Ta= +25C
S g
S £
2
3
0 £
45 5.0 55 80 45 50 55 50
BURPLY YOLTARE M VOLTE BURPLY VOLTAGE K VOLTS

Dwg. A-12,508 Dwg.A-12,509
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TTOMETRIC,

VEAR

LL-EFFECT SENSORS

NOTCH SENSOR

Dwg. A-12,574

GEAR TOOTH SENSOR

Dwg. A-12,512

CURRENT MONITOR

OPERATION

The output nuli voltage (B = 0 G) is nominally one-half the supply
voltage. A south magnetic pole, presented to the branded face of the Hall-
effect sensor will drive the output higher than the null voltage level. A north
magnetic pole will drive the output below the null level.

In operation, instantaneous and proportional output-voltage levels are
dependent on magnetic flux density at the most sensitive area of the device.
Greatest sensitivity is obtained with a supply voltage of 6 V, but at the cost of
increased supply current and a slight loss of output symmetry. The sensor's
output is usually capacitively coupled to an amplifier that boosts the output
above the millivolt fevel.

In two applications shown, a permanent bias magnet is attached with
epoxy glue to the back of the epoxy package. The presence of ferrous material
at the face of the package acts as a flux concentrator.

The south pole of a magnet is attached to the back of the package if the
Hall-effect IC is to sense the presence of ferrous material. The north pole of a
magnet is attached to the back surface if the integrated circuit is to sense the
absence of ferrous matrial.

Calibrated linear Hall devices, which can be used to determine the actual
flux density presented to the sensor in a particular application, are available.

SENSOR LOCATIONS
SUFFIX “U”

ACTIWE AREA DEFTH

1A "
0.083
= ™ k38 mm ‘—1 agrmm |+

O
o7
1.83 mm

N L

BRANDED

SURAFACE 1 2 3
DO, MH-OIR-5C
SUFFIX “LT” SUFFIX “UA”
ACTIVE AREA DEPTH ACTIWE AREA DEPTH
0.030" . noia -
ommm = e [+ - " 0.4 mm " 213mm [
Hou (T t }
0.042" 0.056"
1.0 mm 1.43 mm
5 -
a \ a '
BRANDED
u 2 3 SURFACE | 2 -}
Dwg. A-12,513
Dwg MHHE-3 D'D MH-01 108
M
RBE T ® 4
R lk 0 4 115 Northeast Cutoff, Box 15036
ey R - Worcester, Massachusetts 01615-0036 (508) RB53-5000
‘!==.l., | 4 MicroSystems, Inc.
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RATIOMETRIC,

LINEAR

HALL-EFFECT SENSORS

UGN3503LT

(SOT-89/TO-243AA)

Dimensions in {inches
(for reference only)

0.173 0.055
0.181 0.063 ']
_.‘ 0.014

0.017

|
ET
g

~ln
-
[N
<
[w]
—
o]
[\¥]
o0
(=]
w0
(=]

'.—
_-I

0.047 0.017
0.059 | Q.022
BSC —™ f

Dwg. MA-008-3 i

0.098 »
g0.079 H

m ; o ‘
E e

A 0102
L ¥ 0.181

0.028 (! lupl 0.031
TYP TYP

Pads 1, 2, 3, and A — Standard SOT-89 Layout

Pads 1, 2, 3, and B — Low-Stress Version

Pads 1, 2, and 3 only — Lowest Stress, But Not Self Aligning

Dwg. MA-012-3 in

Dimensions in Millimeters
(controlling dimensions)

4.40 1.40
460 " 160 ™ t 038
1.62 .
1.83 _-‘ 0.44
[ b

! )

i 2.29 2.13

. j__ 1 2 3 :ifg 2.29

Dwip. MA-O0B-3 mm

Pads 1, 2, 3, and A — Standard SOT-89 Layout
Pads 1, 2, 3, and B -—— Low-Stress Version
Pads 1, 2, and 3 only — Lowest Stress, But Not Self Aligning

Dwg. MA-Q12-3 mm

TE:Exact body and lead configuration at vendor’s option within limits shown.
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TIOMETRIC,

VEAR

LL-EFFECT SENSORS

Dimensions in Inches
{controlling dimensions)

UGN3503U

Dimensions in Millimeters
(for reference only)

; 0.183

0.178 _" *
r
\ [

i

i

I
R

9

L

— ] ooss
! 0.058

0.181 s
0175 \

K

‘ /{-.45”
. ! ¥
A T
uoas JH» gL 3 J’: 0.018
\ [\ I

gg% /J_Jj . 0015

SEE NOTE

Crgg. MH-0030 in

‘ 4,65
‘ 4,52 {

/\ 45

SEE NOTE

: 1. Tolerances on package height and width represent allowable mold offsets.
Dimensions given are measured at the widest point {parting line).

=]

Height does not include mold gate flash.

L

contact sales office before ordering.

Exact body and lead configuration at vendor’s option within limits shown.

Recommended minimum PWB hole diameter to clear transition area is 0.035" (0.89 mm).

A |
o . 0,46

Dwg. MH-003D mm

Minimum lead length was 0.500" (12.70 mm). If existing product to the original specifications is not acceptable,

1’9‘

'n
& Ri
MicroSystems, Inc,

115 Northeast Cutoff, Box 15036
Worcester, Massachusetts 01615-0036 {508) 853-5000
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RATIOMETRIC,
LINEAR
HALL-EFFECT SENSORS
UGN3503VA
Dimensions in Inches Dimensions in Millimeters
(controliing dimensions) (for reference only)

0.122 ,”|~‘\ | 3.10 o }
0.117 W } /X 2.97 LS
45° ‘ | ‘
i & ! ‘ :
o |sf 0031 |4 216 |1| |2l |o| ©OT9 -+
} | MAX I :
I ' j ] V] !
18.28
| I —»| =— 0015 } l
i 15.24 L L

SEE NOTE

O
| Sl

0.050, . _ﬁ 13:(;! —
BSC Dwg. MH-014D in Dwag, MH-0140 mm

'ES: 1. Tolerances on package height and width represent allowable mold offsets.
Dimensions given are measured at the widest point (parting line).

2. Exact body and lead configuration at vendor’s option within limits shown.
3. Height does not include moid gate flash.

4. Minimum lead length was 0.500" (12.70 mm). If existing product to the original specifications is not acceptable,
contact sales office before ordering,




03
TIOMETRIC,
VEAR

LL-EFFECT SENSORS

Allegro MicroSystems, Inc. reserves the right 1o make, from time 1o
time, such departures from the detail specifications as may be
required (o permit improvements in the design of its producrs.

The information included herein is believed to be accurate and
reliahle. However, Allegro MicroSystems, Inc. assumes no responsi-
bility for its use, nor for any infringements of patents or other rights of
third parties which may result from its use.

ol B
N & e ¥
e lk 0 " 115 Northeast Cutoff, Box 15036
e B Waorcester, Massachusetts 01615-0036 (508) 853-5000

L) = [ 1 MicraSystems, Inc.
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2824

3¢ ¥0E62

Bwg. No. A-10,3224

ote that the ULx28xxA series (dual in-line
wkage) and ULx28xxL.W series (small-
aline IC package) are electrically identical
1d share a common terminal number assign-
lent.

BSOLUTE MAXIMUM RATINGS
utput Voltage, Vg

(x2803x and x2B04x) ...c.coeeeeinnnn, 50V
(x2823x and x2824%) ..o, 95V
iput Voltage, Vin cooenncccccnrennnn. Yy
ontinuous Output Current, I¢.... 500 mA
ontinuous Input Current, Iy ....... 25 mA
ower Dissipation, Pp

(one Darlington pair) .................. 1.0W
(total package).........cceeeeenns See Graph
perating Temperawre Range, T4

Prefix “‘ULN" ............. -20°C to + 85°C
Prefix ‘ULQ’ ............... -40°C to +85°C
'orage Temperature Range,

Ts oo <55°C to +150°C

HIGH-VOLTAGE, HIGH-CURRENT
DARLINGTON ARRAYS

Featuring continuous load current ratings to 500 mA for each of
the drivers, the Series ULN28xxA/LW and ULQ28xxA/LW high-
voltage, high-current Darlington acrays are ideally suited for interfac-
ing between low-level logic circuitry and multiple peripheral power
loads. Typical power loads totaling over 260 W (350 mA x 8, 95 V)
can be controlled at an appropriate duty cycle depending on ambient
temperature and number of drivers tumed on simultaneously. Typical
loads include relays, solenoids, stepping motors, magnetic print ham-
mers, multiplexed LED and incandescent displays, and heaters. All
devices feature open-collector outputs with integral clamp diodes.

The ULx2803A, ULx2803LW, ULx2823A, and ULN2823LW
have series input resistors selected for operation directly with 5 V TTL
or CMOS. These devices will handle numerous interface needs —
particularly those beyond the capabilities of standard logic buffers.

The ULx2804A, ULx2804LW, ULx2824A, and ULN2824LW
have series input resistors for operation directly from 6 V to 15V
CMOS or PMOS logic outputs.

The ULx2803A/LW and ULx2804A/LW are the standard
Darlington arrays. The outputs are capable of sinking 500 mA and will
withstand at least 50 V in the off state. Qutputs may be paralleled for
higher load current capability, The ULx2823A/LW and ULx2824A/
LW will withstand 95 V in the off state.

These Darlington arrays are furnished in 18-pin dual in-line
plastic packages (suffix *A’) or 18-lead smali-outline plastic packages
(suffix ‘LW’). All devices are pinned with outputs opposite inputs to
facilitate ease of circuit board layout. Prefix ‘ULN’ devices are rated
for operation over the temperature range of -20°C to +85°C; prefix
*ULQ’ devices are rated for operation to -40°C.

FEATURES

8 TTL, DTL, PMOS, or CMOS Compatible Inputs

B Output Current to 500 mA

B Output Voltage to 95 V

B Transient-Protected Outputs

B Dual In-Line Package or Wide-Body Smail-Outline Package

x = Character to identify specific device. Characteristic shown applies to family
of devices with remaining digits as shown. See matrix on next page.

-~
. .gm 843
MicroSystams, inc.

198US eleQ
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SH-VOLTAGE,
5H-CURRENT
RLINGTON ARRAYS
DEVICE PART NUMBER DESIGNATION
Veemax) 50 v a5V
lemaxy 500 mA 500 mA
Logic Part Number
5V ULN2803A* ULN2823A*
TTL, CMOS ULN2803LW* ULNZB23LW
6-15V ULNZBO4A ULNZ2824A"
CMOS, PMOS ULN2804LW* ULN2824LW
*Also available for operation between -40°C and +85°C. To order, change
prefix from ‘ULN’ to ‘ULQ".
PARTIAL SCHEMATICS

28x3A/LW (Each Driver)

r—»+—c COM
2.7K 0
s (_': %
; LB,
e “1
Dwg. No. A-g851

28x4A/LW (Each Driver)
—»——0 COM

Dwg. No. A-9858A

25

i

|
-

SUFFIX'A', Ry, = 60°CAW

15

|
|

1.0

[ J - )
SUFFIX Lw. R an B0°CAY

0.5 I

|

.

|
|
|
|
|
|
L

0
25 50

ALLOWABLE PACKAGE POWER DISSIPATION IN WATTS

AMBIENT TEMPERATURE IN °C

75 100

125 150

Dwg. GP-018B

x = Character to identify specific device. Specification shown applies to
family of devices with remaining digits as shown. See matrix above.

® ™
.ﬂv ]
; Y
MicroSystems, inc.

115 Northeast Cutoff, Box 15036
Worcester, Massachusetts 01615-0036 (508) 853-5000

Copyright @ 1977, 1998 Allegro MicroSystems, Inc.
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HIGH-VOLTAGE,
HIGH-CURRENT
DARLINGTON ARRAYS

res ULx2803A, ULx2803LW, ULx2804A, and ULx2804LW
:CTRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Applicable Limits
aracteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max. | Units
tput Leakage Current]| Ioey 1A All Vog =50V, Ty = 25°C - <1 50 LA

Ve =50V, Ta = 70°C — <1 100 pA
18 ULx2804x V=50V, Ta=70°C, Viy=10V| — <5 500 LA
lector-Emitter Veesat) | 2 All ic =100 mA, Ig = 250 pA — 09 11 Y
uration Voltage Ic = 200 mA, Ig = 350 pA — 11 13| Vv
Ic = 350 mA, |g = 500 pA — 1.3 16 1
ut Current Ingony 3 ULx2803x Vin=385V — 093 135 mA
ULx2804x ViN=50V — 035 05 mA
ViN=12V — 10 145] mA
lingorry All lg = 500 pA, Ta =70°C 50 65 — nA
ut Voltage VIN(ON) ULx2803x Vep =2.0V, Ip =200 mA —_ —_ 24 v
Ve =20V, Iig=250 mA —_— —_ 2.7 v
Vee =20V, ic =300 mA — —_ 3.0 v
ULx2804x V=20V, Ic=125mA — -— 5.0 v
Veg = 2.0V, =200 mA — — &0 v
V=20V, Ig=275mA — — 7.0 v
Veg =20V, o= 350 mA — — 8.0 v
ut Capacitance CiN —_ All — 15 25 pF
n-On Delay teiH 8 All 0.5Ep 10 0.5 Equt — 025 10 us
n-Qff Delay tPHL 8 All 0.5 Egnto 0.5 Egur — 025 1.0 us
mp Diode 1% B All VR=50V, Ta=25C — — 50 BA
tkage Current VR =50V, Ts = 70°C — — 100 LA
mp Diode Ve 7 All I = 350 mA — 1.7 20 v

ward Voltage

omplete part number includes prefix to operating temperature range: ULN = -20°C to +85°C, ULQ = -40°C to +85°C

id a suffix to identify package style: A = DIP, LW = SOIC.

ww. allegromicro.com
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GH-VOLTAGE,
GH-CURRENT
RLINGTON ARRAYS

5 ULx2823A, ULN2823LW, ULx2824A, and ULN2824LW
TRICAL CHARACTERISTICS at +25°C (unless otherwise noted).

Test Applicable Limits
icteristic Symbol | Fig. Devices Test Conditions Min. Typ. Max. Units
t Leakage Current| lopy 1A All Ve = 95V, Ty = 25°C —_ <1 50 A
Vee =95V, Ty = 70°C —_ <t 100 pA
1B ULx2824x Veg=95V, Ty =70°C, Vjy=10V] — <5 500 HA
tor-Emitter Vcesan 2 Alt lc = 100 mA, Ig = 250 pA — 09 14 v
ition Voltage lc = 200 mA, I = 350 pA — 11 13 v
fc = 350 mA, I = 500 pA — 1.3 1.6 v
-urrent Iinon) 3 ULx2823x ViN=3.85V — 093 135 mA
ULx2824x ViN=5.0V - 035 405 mA
ViN=12V — 1.0 145 mA
hN(OFF) All Ic = 500 uA, Ta = 70°C 50 65 — LA
Yoltage VIN(ON} ULx2823x Ve =20V, o =200 mA — - 24 v
Vee=20V, Iz =250 mA — — 27 v
Ve =20V, e =300 mA — — 3.0 v
Ul x2824x Ve =20V, lg=125mA — — 5.0 v
Vee = 2.0V, Ig = 200 mA — — 60 v
Ve =20V, Ig=275mA — - 7.0 v
Veg = 2.0 V, Io = 350 mA — — 8.0 Vv
Zapacitance Cin — All — 15 25 pF
on Delay tPLH B All 0.5ENto 0.5 EqyT — 025 1.0 us
M Delay tpHL 8 Al 0.5 Ejy to 0.5 Egut — 025 10 ps
1 Dicde Ir 6 All VR=95V, Ty=25°C - — 50 pA
ge Current VR =95V, Ty = 70°C —  — 100 pA
) Diode Ve 7 Al I = 350 mA - 17 20 v
rd Voitage

plete part number includes prefix to operating temperature range: ULN = -20°C to +85°C, ULQ = -40°C to +85°C
1 suffix to identify package style: A = DIP, LW = SOIC. Note that the ULQ2823LW and ULQ2824LW are not presently

able.
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DARLINGTON ARRAYS

FIGURE 1A
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FIGURE 3
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FIGURE 6
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FIGURE 1B

FIGURE 2

OPEN
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FIGURE 4
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FIGURE 7
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LLOWABLE COLLECTOR CURRENT
AS A FUNCTION OF DUTY CYCLE

ALLOWABLE COLLECTOR CURRENT

AS A FUNCTION OF DUTY CYCLE
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0 20 40 80 80 100 °a 20 40 60 80 100
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Dwg. GP-070-2 Owq. GR-OTD
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\ "« 1= \ 1 -
\\ \ ™~ m Q \\ N N,
NN ™ § 400 & NN \\ i
NN SR : INNKERE
\\‘ R < %\ ~, | T
&\ 5 5 \\\ - ‘\‘\ 5 — . <
L7 T 4 Sy
e T~ \\\ g 200 X B M R,
NUMBER OF OUTPUTS T~ et QQ\
CONDUGTING ™ 5 N e A
SIMULTANEOUSLY Ta=+70°C 5 | SIMULTANEOUSLY Ta=s70C | |
Fous = 60°CAW o Ran = 80°CW
0
0 20 40 60 80 100 0 20 40 80 80 100
DUTY CYCLE IN PER CENT DUTY CYCLE IN PER CENT
Dwg. GR-I7D-1 Dy GP-OTG-3

racters fo identify specific device. Specification shown applies to family of devices with remaining digits as shown.
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INPUT CURRENT AS A
FUNCTION OF INPUT VOLTAGE
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0 200 400 600

INPUT CURRENT 1N pa
Dwg. GP-085

“haracters to identify specific device. Characteristic shown applies to family of devices with remaining digits as shown.
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w =

PACKAGE DESIGNATOR “A” DIMENSIONS
Dimensions in inches
(controlling dimensions)

18 10

|
il
!

D [ S U [ s G SO i s

g
0.070 J 0.100 L L_o.oos

0.0458 0.920 BSC MIN
0.880

L

0.210

MAX
-
0.015 0.150
MIN 0.115
AN
0022
0.014 Dwp. MA-D01-184 in
Dimensions in Millimeters
(for reference only)
18 10

=1
] B
7.11
6.10
i
]

[ s s R v s S

_.\ 254 L QL.* 0.13

177
1.15 23,37 8SC MIN
2235
b
5.33
MAX
0.39 3.81
MIN 2.93
/ %
| 0558
] D, MA-DO1 -1 BA mm

0.356

Exact body and lead configuration at vendor’s option within limits shown.
Lead spacing tolerance is non-cumulative.
Lead thickness is measured at seating plane or below,

T
lk 115 Northeast Cutoff, Box 15036
g Warcester, Massachusetts 01615-0036 (508) 853-5000

Mlcm&'stems inc.
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PACKAGE DESIGNATOR “LW” DIMENSIONS

Dimensions in Inches

(for reference only)
0.2992

1P AHERAR S

oo

7L
HH t Hddht ¥
001 1|* 2 0.4625 — R 0°ro ao"l\‘

0.4469

; ?33%m it

0 0040 Min.

Dwg. NA-ODE-18A in

Dimensions in Millimeters
(controiling dimensions)

BN ERELE 0%

10.85
;.'38 10.90

010MiN

Dwg. MA-008- 184 mm

ES: 1. Exact body and lead configuration at vendor’s option within limits shown.
2. Lead spacing tolerance is non-cumulative.

ww_allegromicro.com
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The products described here are manufactured under one or more
U.S. patents or U.S. patents pending.

Allegro MicroSystems, Inc. reserves the right to make, from time to
time, such departures from the detail specifications as may be required
to permit improvements in the performance, reliability, or
manufacturability of its products. Before placing an erder, the user is
cautioned to verify that the information being relied upon is currenr.

Allegro products are not guthorized for use as critical components
in life-support devices or systems without express writien approval,

The information included herein is believed 1o be accurare and
reliable. However, Allegro MicroSvstems, Inc. assumes no responsi-
biliry for its use; nor for any infringement of patents or other rights of
third parties which may result from its use.
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