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Vout=5v+(5xsing)

70256 155 oS s w0 25.60 ,o 1, VOUL 5Ly calisce asgl; sl5l 4 dAC a4 Jlo)l jlade (i3 b (sl
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5v+(5vxsing) (» J83)

(voltage
magx25.6)
5 128
7.5 192
9.33 238
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9.33 238
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5 128
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unsigned char scan_key(void)
{
unsigned char code[4][4]={{0,4,8,12},{1,5,9,13},{2,6,10,14} {3,7,11,15}};
unsigned char i,data,num_key,temp,p;
num_key=0xff;
temp=0x70;

for(i=0;i<4;i++)

{
PORTD=temp;
delay_ms(10);
data=PIND&OXOF;
delay_ms(10);
data=PIND&OQXOF;
if(data==0x07)
num_key=code[0][i];
if(data==0x0Db)
num_key=code[1][i];
if(data==0x0d)
num_key=code[2][i];
if(data==0x0e)
num_key=code[3][i];
temp=((temp>>1)|0x80) &O0xf0;

}

return num_key;
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void inter_amp(void)
{
char key;
char sw=1;
float b=0;
float n=0;
float s=1;
char i=0;
while(i<b)
{
key=scan_key();
delay _ms(20);
if(key!=0xff)
{
if(key==12)
{

}

sw=0;

if(sw==1)

{
If(key>=0 && key<=9)

{

}
}
if(sw==0)
{

b=key+b*10;

if(key>=0 && key<=9)
{

s=s*.1;
n=s*key+n;
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if(key==13)
{
b=0;
n=0;
s=1-
}
if(key==14)
{

if(key==15)
{
mux[i]=b+n;
i++;
sw=1;
s=1;
n=0;
b=0;
}
}
lcd_clear();
lcd_gotoxy(0,0);
lcd_putsf(*‘enter amp™);
lcd_gotoxy(0,1);
ftoa(n+b,dec,buff);
lcd_puts(buff);
}
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void inter_w(void)
{
unsigned intv;
char key;
char sw=1;
float b=0;
float n=0;
float s=1;
char i=0;
while(i<b)
{
key=scan_key();
delay _ms(20);
if(key!=0xff)
{
if(key==12)
{

}
if(sw==1)

{

sw=0;

if(key>=0 && key<=9)
{

}
}
If(sw==0)
{

b=key+b*10;

If(key>=0 && key<=9)
{
s=s*.1;
n=s*key+n;
}
}

if(key==13)

{
b=0;
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}

if(key==15)

{
freq[i]=b+n;
time[i]=(1/b+n)*10000;
i++;
sw=1;
s=1;
n=0;

b=0;
}
}

Icd_clear();
lcd_gotoxy(0,0);
lcd_putsf(**enter w');
lcd_gotoxy(0,1);
ftoa(n+b,dec,buff);
lcd_puts(buff);

ol sae p munti 1 aolip (slol jo a5 glas ol b oo yls ansls 40,5 85 4y (6 bows ol uilS )8 10,5 o)lg

3l ol e S 538,55 055 6555 o9 b oy (o 00 10000 Sy o 0 p 5 285 (6l 055 (o0

diigala 20 Aga

i sl 0 55 25000 51 MicroDesigner.ir




float result_w(void)
{
double x,y,r,temp,sw,k,u,v,p,w;
char 1=0;
for(i=0;i<5;i++)
{
sw=1;
x=time[0];
y=time[i];
P=X*y;
If(x<y)
{
temp=y; // Place your code here
y=X;
x=temp;
I3
while(sw)
{
r=x-(x/y*y);
if(r==0)

{
k=(ply);
time[0]=k;
sw=0;

Icd_clear();
lcd_gotoxy(0,0);
lcd_putsf(**'kmm™);
lcd_gotoxy(0,1);
ftoa(time[0],dec,buff);
lcd_puts(buff);
delay_ms(50);
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w=time[0];
w=w*.0001;
return w;

}
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for(i=0;i<50;i++)
{
t=(mux[0]*(sin(2*3.141592654*freq[0]*p*i)))+(mux[1]*(sin(2*3.141592654*freq[1]*
p*i)))+(mux[2]*(sin(2*3.141592654*freq[2]*p*i)))+
(mux[3]*(sin(2*3.141592654*freq[3]*p*1)))+(mux[4]*(sin(2*3.141592654*freq[4]*p*
)));

t=(t+5)*25.5;

if(t<0)

{

}

lcd_clear();
lcd_gotoxy(0,0);
ftoa(t,dec,buff);
lcd_puts(buff);
lcd_gotoxy(0,1);
ftoa(p,dec,buff);
lcd_puts(buff);
delay _ms(10);
dacli]=t;

t=0;

}

f=1/w;
if(f>1000)

{

t=0;

f=f/1000;

Icd_clear();
Icd_gotoxy(0,1);
ftoa(f,dec,buff);
Icd_puts(buff);
Icd_gotoxy(0,0);
lcd_putsf(**coefficient™);
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}
over=p*8000000;

over=65536-over,;
timll=over & 0x0O0ff;
#asm("'sei'")
TIMSK=0x04;
ACSR=0x80;
SFIOR=0x00;
timlh=(over & 0xff00)>>8;
TCNTI1L=timll;
TCNT1H=timlh;
TCCR1A=0x00;
TCCR1B=0X01;

while(1)

{

h

[*while(sw) ol Biz ol g Cooumd |

{

for(i=0;i<50;i++)

{

PORTB=dac]i];

}

key=scan_key();

if(key==15)

{sw=0;

}

}

*/
Icd_clear();
Icd_gotoxy(0,0);
lcd_putsf(**finish');
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interrupt [TIM1_OVF] void timerl_ovf _isr(void)
{

// Place your code here
PORTB=dac][step];
step++;
if(step==50)

step=0;

TCNT1H=tim1h;
TCNT1L=timll,

}
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/*****************************************************

This program was produced by the
CodeWizardAVR V1.25.7 beta 5 Standard
Automatic Program Generator
© Copyright 1998-2007 Pavel Haiduc, HP InfoTech s.r.l.
http://www.hpinfotech.com
Project :
Version :
Date :2009/04/13
Author : FACG
Company : F4CG
Comments:
Chip type : ATmegal6
Program type : Application
Clock frequency :16.000000 MHz
Memory model : Small
External SRAM size : 0
Data Stack size : 256
*****************************************************/
#include <mega32.h>
#include <stdio.h>
#include <stdlib.h>
#include <delay.h>
#include <math.h>
/I Alphanumeric LCD Module functions
#asm
.equ __lcd _port=0x1B
#endasm
#include <lcd.h>
// Declare your global variables here
unsigned char scan_key(void);
float result_w(void);
void inter_amp(void);
void inter_w(void);
unsigned char code[4][4]={{0,4,8,12},{1,5,9,13},{2,6,10,14},{3,7,11,15}};
char dac[100];
float mux|[5];
float time[5];
float buff[20];
char dec=10;
float freq[5];
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float exam;

int step=0;

int tim1h,tim1l;

interrupt [TIM1_OVF] void timerl_ovf _isr(void)

{
/l Place your code here
PORTB=dac]step];
step++;
if(step==100)
step=0;
TCNT1H=timlh;
TCNT1L=timll;

}

void main(void)

{
// Declare your local variables here
char k,j,key;
char sw=1;
float t;
inti;
float w,m,r;
float p,s,f;
int over;
PORTD=0x00;
DDRD=0xf0;
PORTB=0x00;
DDRB=0xFF;
// LCD module initialization
lcd_init(16);
lcd_clear();
inter_amp();
inter_w();
w=result_w();
lcd_clear();
lcd_gotoxy(0,0);
ftoa(w,dec,buff);
lcd_puts(buff);
delay _ms(10);
p=w/50;
lcd_gotoxy(0,1);
ftoa(p,dec,buff);
lcd_puts(buff);
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delay _ms(10);

for(i=0;i<100;i++)

{
t=(mux[0]*(sin(2*3.141592654*freq[0]*p*i)))+(mux[1]*(sin(2*3.141592654*freq[1]*p
*1)))+(mux[2]*(sin(2*3.141592654*freq[2]*p*i)))+
(mux[3]*(sin(2*3.141592654*freq[3]*p*i)))+(mux[4]*(sin(2*3.141592654*freq[4]*p*i
));

t=(t+5)*25.5;
if(t<0)
{

}

Icd_clear();
Icd_gotoxy(0,0);
ftoa(t,dec,buff);
lcd_puts(buff);
lcd_gotoxy(0,1);
ftoa(p,dec,buff);
Icd_puts(buff);
delay_ms(10);
dacli]=t;

t=0;

t=0;

f=1/w;

if(f>1000)

{
f=f/1000;
Icd_clear();
lcd_gotoxy(0,1);
ftoa(f,dec,buff);
lcd_puts(buff);
Icd_gotoxy(0,0);
Icd_putsf(*'coefficient™);

}

over=p*16000000;

over=65536-over;

timll=over & 0x00ff;

#asm("'sei'")

TIMSK=0x04;

ACSR=0x80;

SFIOR=0x00;
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timlh=(over & 0xff00)>>8;
TCNT1L=timll;
TCNT1H=timlh;
TCCR1A=0x00;
TCCR1B=0X01;

while(1)

{

5

[*while(sw)

{
for(i=0;i<50;i++)
{
PORTB=dac]i];

}
key=scan_key();
if(key==15)
{sw=0;

}

}

*/
lcd_clear();

lcd_gotoxy(0,0);
lcd_putsf(**finish"");

}
void inter_amp(void)
{
char key;
char sw=1;
float b=0;
float n=0;
float s=1;
char i=0;
while(i<b)
{
key=scan_key();
delay _ms(20);
if(key!=0xff)
{
if(key==12)
{

}

sw=0;
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if(sw==1)

{
if(key>=0 && key<=9)

{

}
}
if(sw==0)
{

b=key+b*10;

If(key>=0 && key<=9)
{
s=s*.1;
n=s*key+n;

}

if(key==13)
{
b=0
n=0
s=1;

}
if(key==14)

{

}

if(key==15)
{
mux[i]=b+n;
i++;
sw=1;
s=1;
n=0;
b=0;
}
}
lcd_clear();
lcd_gotoxy(0,0);
lcd_putsf(**enter amp™);
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lcd_gotoxy(0,1);

ftoa(n+b,dec,buff);

lcd_puts(buff);

}

}
void inter_w(void)

{

unsigned intv;

char key;

char sw=1;

float b=0;

float n=0;

float s=1;

char i=0;

while(i<b)

{
key=scan_key();
delay _ms(20);
if(key!=0xff)
{
if(key==12)
{

}

sw=0;

If(sw==1)

{
If(key>=0 && key<=9)

{
}

b=key+b*10;
}

if(sw==0)
{
if(key>=0 && key<=9)
{
s=s*.1;
n=s*key+n;
}
}
if(key==13)
{

diigala 20 Aga
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}

If(key==15)

{
freq[i]=b+n;
time[i]=(1/b+n)*10000;
i++;
sw=1;
s=1;
n=0;

b=0;
}
}

Icd_clear();
lcd_gotoxy(0,0);
lcd_putsf(**enter w');
lcd_gotoxy(0,1);
ftoa(n+b,dec,buff);
lcd_puts(buff);

}
}
float result_w(void)

{

double x,y,r,temp,sw,k,u,v,p,w;

char i=0;

for(i=0;i<5;i++)
{
sw=1;
x=time[0];
y=time[i];
p=X*y;

if(x<y)

{
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temp=y; // Place your code here
y=X;
x=temp;
|
while(sw)
{
r=x-(xly*y);
if(r==0)

{
k=(ply);
time[0]=k;
sw=0;

}

else

{
X=Y;
y=r;
sw=1;

}
}
lcd_clear();
Icd_gotoxy(0,0);
lcd_putsf(**kmm™);
lcd_gotoxy(0,1);
ftoa(time[0],dec,buff);
lcd_puts(buff);
delay_ms(50);
w=time[0];
w=w*.0001;
return w;

}

unsigned char scan_key(void)

{

unsigned char i,data,num_key,temp,p;
num_key=0xff;

temp=0x70;

for(i=0;i<4;i++)

{

PORTD=temp;
delay _ms(10);
data=PIND&OXO0F;
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delay_ms(10);
data=PIND&O0XOF;
if(data==0x07)
num_key=code[0][i];
if(data==0x0b)
num_key=code[1][i];
if(data==0x0d)
num_key=code[2][i];
if(data==0x0e)
num_key=code[3][i];
temp=((temp>>1)|0x80) &O0xf0;
}

return num_key;

}
Faadlo ol 4539 (Sl a5 chlizko (i 15 485 aild b 0393 (! 31 (o2 led ko
If ampl=1 f1=1000

If amp2=1 f2=1000
If amp3=1 £3=1000
If amp4=1 f4=1000

If amp5=1 5=1000
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If ampl=1

If amp2=3
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f1=3000

f2=1000
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If ampl=1
If amp2=1
If amp3=1

If amp4=1

If amp5=1

MicroDesigner.ir _o>lul OMail 8 g saslisls ﬂ;"
f1=1000

f2=1000
f3=1000
f4=5000

f5=1000
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el s

:Data sheet dac080

&Nan‘onal Semiconductor

DACO0808/DAC0807/DAC0806 8-Bit D/A Converters

General Description

Tha DACOS0S swros = an 801 monakthic dgtal 1o anslag
comwrior {DAC) foaturng a {ull scalb ouput currant sotting
tma of 150 ns whie dsspatng only 33 mW with L 5V =up
phos. No mdosonco owront {Ig=s) rmmng = roqurad for
most apoicatons snoa te ull scala cutpul current = 1y
cally £1 LS8 of 255 g/ 256. Rolhtvo accuaces of bat
for than 10.19% asswrae 8.0 monotonicly and Ineasty
whia zor lovel output curant of loss than 4 uA providas
8.b! zoo accumcy kr lzzz>2 mA The powar sumoly cwr
cunls of tha DACO808 sorios are indapondant of bt codas,
and axhiais assuntally constan! devics chamaclossios owr
o anfro sumoly voliagoe ranga

Tha DACOS0S wil imterince dracty wih popular TTL, DTL
o CMOS loge lowas, and is a droct raplacomant fac the

MC1508/MC1408. For highor spood applicatons, suo
DACOS0C data shoat

Features

® Aulativa accworacy: + QL19% arror masaenum {DAC0S08)
Full scdo currant matcie £ 1 LS8 typ
7 and &bt acowracy avaiabie (DACOS07, DACOS08)
Fast solting tmec 150 ns typ
Nonimwring dgital impuls aro TTL and CMOS compati
tha
Hgh spoad multplying input slow rata: 8 mA/us
Powur sugply vollage ranga L 4.5V 1o L 18V
Low powor consumatart 33 mWV @& £ 5V

Block and Connection Diagrams

wa -
P o oM

F7§383%¢
itto] mmmion Jeau

LnLenm LIS }—Olll

! [

J waiuerba bee
3aea e

Srwop O]

VEgir- ) Ol
ot
DA AT AN

0 s

TLNaT -t

Order Number
DACO808, DACO807,
or DACO80S
See NS Package
Number J16A, «
MI1SA or N16A 4

Dualk-In-Line Package

VENETE 2

TN =

'

[yt

‘

-
o

i o
o
At

"

Small-Outline Package

\"-d

Yy 147

Vaer 10
SUMPOEATIN
LSRR SRR B
-

bl

0

b er 153
=
st
=
=2
=
b1
=il

TLNWsET -1

Ordering Information

OPERATING TEMPERATURE

ORDER NUMBERS

ACCURACY
RANGE

JPACKAGE (J16A)*

N PACKAGE (N16A)* | SO PACKAGE (M16A)

7o CC<Tpx+75C DACOSI7LCY
6ol PCTp=+75C DACOS0ELCY

DACOS08LCN IMC140878
DACOSO7LCN |MC 120877
DACOBOSLCN |MC 180876

DACOS0ALCM
DACOS07LCM
DACOS06LCM

MC 140817
MC 120818

"Mote Devices muy be cndered by wing Wb ander numbee

S19}18AU0D ¥/ 319-8 90800V A/ 20800VvA/80800VA
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Absolute Maximum Ratings pew 1)
i Military /Aerospace specified devices are required, Somage Tomperaiure Rango —65C 1o +150C
please contact the National Semiconductor Sales Load Tamp. {Saiderng, 10 seoonds)
Office /Distributors for availlability and specifications. Dualdn Lino P ackage (Plastc) 260C
Powar Supgly Viailage Dualin Lina Package (Caramic) 300°C
Veo + 18V Suriace Maun! Packagu
Ve =18V Vapor Phase {60 seconds) 215C
Dogtal input Viatiage, V5-V12 —10Voe to + 18 Ve- Inkarad {15 soconds) 220°C

Aogiod Output Vidiage, Vg —11 Voo to + 18V Operating Ratings

Rotucanca Curont, 1gy SmA T a T S Ta T
Bolsronca Amphfor inputs, V14 V15 Veo. Ve u;:é'(::;'tc gc_:um VON_._;\TA i + ;g.Aé

Powor Desspaton (Naola 3) 1000 m'W
ESD Suscoptbiity{Note &) T8D

Electrical Characteristics
{Vc,: - 5V, VEE = —=158Vgc. V=5=.'.=I14 = 2mA, DACOS0&: TA = —55C 10 + 125C, DACOB06C, DACOS0PC, DMO&%.TA
= C o +75'C, and ol dgtalinputs at high logc lovael unfoss ofiorwse noted.)
Symbol Parameter Conditions Min Typ Max
= Raaive Accuracy {Eror Adatve (Fowes)
to Full Scale )
DACOS0SLC (LM 1208.4)
DACOBITLC (LM1204.7), (Nata 5)
DACOB06LC (LM 1208 .6), Not §)
Sating TmatoWithn 4 LSB Ta—25'C{Nox 6),
findudos 15 ) (Fguwos)
Prapagaton Dalay Tima Ta — 25°C (Fogwe5)
Output Full Scae Curont Dredt
Dgial inpat Logo Loves (Fowed)
High Lavel Logc ™1™
Low Lavdl, Logc 0"
Dgia input Curant (Fouwed)
Hgh Lavel Ve — 5V
Low Laval V. — 08V

Roleronco inpu! Bas Curront (Fguweld)

Output Curaemt Hango (Fouwaed)

VEE - =5V

Veg — =15V, Ty — 258C
Output Curant Vess — 2.000V,

A14 — 100002,
(Fgwe3)

Oulput Curant, ARBits Low (Foued)

Output Voltago Comgiianca (Notla 2) | E < 019%, T, — 25C
Vee— =SV, e=—1mA -055 404
Ve Bolow — 10V 50, +04
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Electrical Characteristics cotnued)

WVon = 5V, Ves = =15V Vase/A14 — 2mA, DACOA0H: Ty — —55C 1o + 125°C, DACOSIAC, DACOBOTC, DACOS0EC, Ta
= 0'C 2 +75°C, and ol dgtalinputs at high logc lowd unluss oharwsa notod.)

Symbol Parameter Conditions Min Typ Max
SAlze= Ratorance Curont Slaw Ratn (Foguat) & y
Output Crrant Powar Supply -5V < Vgg < —185V
Sanstmty

Power Supgly Currant (AN Bits (Fowe3)
Low

23
-43

Powwer Supgly Voitage Rango Ta— 25°C (Fguwed)
50
-15 Voo

je. &)

Powar Despaton

AS Bits Low Ve = 5V, Vez — —5V 23 W

Ver = 5V, Vzg = —15V 106 W

A Bis High Ver = 15V, Ve = — 5V 20 W

Voo = 15V, Ves — — 15V 160 W

Note T A Loeciu be Mice b Flaegs o e by Deyond whks o mmge 20 P dev e muy oocwr. 00 snd AC ehecricd] spec Soulons &0 nat seply whten cpenging
Twe eviow Deyorx! By spec Sed Cpentiog ond dom

Note 2: Awvge cootrol Is met regudred

Note T 7l oo e dbiod e S0m mut D Gerstecd al o wvie Sud Serrpera Lo ot s St By T 0 8 o wod S e Dt Dempeesiae, Ty The moodmum
S owaliv power dhspeton ut ey Nemperis e i P o (T oguy = TAV8 4 o he munber gwen B S Abscate Matorum FaSogs whiciewe o loww Fo o6
Sevice, T yay o 12570 and Sw typic o juncioo-to-erliert Denmel raeierce of D dud do-ie J pach age wient he Bound moondet (s WOC/W. Far Te i
e Npakage Dis rumbeie aweees 1o 5790 W e for T sl culine M pecorge frbe number b 1000w

Note 4:Hume body modd 100 55 diec lae gud Srough # 1.5 kil reseoe

MNote SC AL Qarert raied e Deied 20 QU rtes 4l ol SO0% of e cutet

Note S: A7 ity awiic e

Note 75 Mol nurtiars B Dre DALCEI X reprwmen | Do s -ine poc onge "l el ouline pa oge oot d¥ers fran Sw dus o e P g e

Typical Application

" [
el AN gt | S Vx|

.
=0 S

= CFAT A2 AR
Vo= oV | e “_e'

By T

FIGURE 1. + 10V Output Digital to Analog Converter (Note 7)

s -1
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Typical Performance Characteristics
Wen — B Vg — =168, Ty — 25°C, univss olhorwise notad

Iy - LR INFIT CIRRERT LAl

18
14

H
15
13

L=

I — DATFUT DRI RAEAT Gl

0l

PO, S F A RN b

Logic Input Currentvs
Input Voltage

|
AMEUEH AR

}

1210 Fubudad B2 4 B F ML W10
Wy - LG B LA B

twtput Current ve Output
¥ ottage {Output ¥ oltage
Compliance)

T Y
sLL OIS AN |

Vg IV Upp = -F

L LA | 'gd'E.

—

4 IPERETS

=0k

1 I ]

ST R R O T BT T
W - HUEEST WOLTREE Vi

Typical Power Supply
Current vs W
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Bit Transfer Characteristics
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Typical Power Supply
Current vs Voo
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Lo gic Threshold Yoltage vs
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Typical Power Suppily
Current vs T emperature
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FIWER HFFLY CUEARRL fash]

-5 ¥ H e |
TEWFFRATURE L]

Reference Input
Freguency Response

HELATIEE SUTFUT TN

[ |
|~ FROCUENCE JH
TIPS -3

Unboss afrssa spoecfad A14 =
A1S = 1 kG, C = 15 gF, gin 16 1
Wi H — 50dL pn & 19 ground.
Curve Az Lage Sgnal Bandwidth
Mothod ol Figume 7, Vg — 2 Vpp
aitzal 1V abows graund.

Curve B: Smal Signal Bandwidth
Mothod of Figum 7, H, — 2500, Vigee
= 5) migp oltsal 200 mV abowa
ground.

Curve €& Lwge and Small Signal
Bandwidth Mathad of Figeme 2 {no oo
amg, A — Sot), Ag — 500k, Ve —
AoWs — 100 mpg conkrad al QY.
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Test Circuits

Woand i aogly 1o imouts A1 =80

Tha resslar fad 1o pn 15 = o emoorslurs componsala 1ha
bias curran and may nol bo nocossary for all applic afons.
FAT A2 A3 AL A5 AR AT

p=K|l—+ —+ —+—+ —+ —+—+
o L2 & @ 16 a2 6& 128 )

whara K = ——

Aila
and Ag — “17 i Mgy = a1 high been
Agy — 07 H gy s al bow el

TLFL 5 -
FIGURE 3. Hotation Definitions Test Circuit {Hote T)

TNRATEE

m

ul
Sgi TL ST =7

FIGURE 4. Relative Accuracy Test Circuit{Note 7)
107
5
* :n'—’ll!r

L Flas LTVl LIy T S TR TLRR 0P
i AS M T L TR

TR TELLL

LT e
n FE B8 K

Faa il 1k
FLSEAIMIET 5L B TR
TP TEE PR O T

= Fhkdirar '
Alwramit

R 1T CRRLE TN DY,
PRET NILENENF DRER)
i il

iy e N TR
TR =17 e

TP SGEaT =

FIGURE & Transient Response and Settling Time (Note 7)
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Test Circuits coninued)
L H

1= RS

= “Vpor o

ST

[

—— —

SLEMING SEETEET FOS VALUES OF L
Tl

il T Y
ir 1 T

WgE
TLIHSEAT -1 0

Vi FIGURE 7. Positive ¥ gz e (Mote )

TS AT -3

FIGURE &. Reference Current Slew Rate Measurement{Hote T)

Yo

HA = El2

w4
—ﬂ—"&.:i.-:u—'

" LI ——

WRER -!—l_

UsLEES
i Vo w N4 = 2.0,

BEE TEXT FORWALLES OF [

WeE
T LI ST - 11
FIGURE 8. Negative V per (Note 7)

FIGURE 9. Programmable Gain &Amplifier or

Application Hints Digital Attenuator Circuit iNote 7)

REFERENCE AMFLIFIER DANE AND COMPENSAT ION

Tha miorenos amplifer provides awvoltago sl pin 14 {ar con
wiring tha relorancs wallage o acuran, and a furn-anaund
arouil o curran] mirrae far fsading tha laddar. Tha rfamncs

ampifor inpul aurrant, Iy, mus! abvays fow nlo gn 14,
g el v o e - mathod o redemnoesoliage palerity.
Comnocions for a posive wollage aro shown in FQure 7.

Tha redorncs woliage sourcs sugplias 1ha full oo 4.
Far bipolar roloronce signals, as n 1he muliphing mada,

A15 can ba tod 10 a nogafve waitage comasponding fo 1he
mirimum npul kol B = possihba 1oalminata A1 5 with anly
a zmall =acrifics in acoumoy and lemparatum drifl

Tha compunsalion asacior vakee mus! by noraased with
noases in 14 fo mantan propor phase manging for A 14
wakoes ol 1, 2.5 and 5§ ki, mnimum cagacior wabsos ara 15,
A7 and 75 pF. Tho capacior may ba fod o athar Wz ar
graund, bul usng Ve incoases nogative supply mpcian

diiga i 20 e
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Application Hints (coninueq

A nogaive rafaronco vailage may be used 4 314 = ground

od and the raderonca waltage is apaiad to R15 as shown in
Fouwe 8. A high mopdl impodanca is e man advaniage of
ths mathod. Compounsaton nvolves a casior 1o Veg an
pn 16, usng fa values of the provious pamgrach. Thaney

alwve roderunce vallngo mus! bo al loast 4V above tha Ves
supgly. Bpdar mpu! sgnaks may beo handlad by connecting
H14 10 a positive relusoncs vollage aqual 1o tho posk pos

$vo imput bovel at pn 15,

Whan a DC mierance vallago s usod, capacive bypass o
ground is racommandad. Tha 5V lage supply is not recom

manded as a refaronce woitago. | a wall rogulatod 5V sup

gy which drives logic is % bo usod as fw rolorenca, R14
=zhould bo decoupiad by connactng it1a 5V through anothar
m=skr and bypassag the juncion of B 2 rassiors with
0.1 uF 0 gound. For rofesmnca vollagoes greater than SV, a
damp dodo s mocommaondad botwosn pn 14 and ground.
H pn 14 = drivan by a high mpodanca such as a ranssky
curant saurcy, nona of 1ho abhawe comuansaton mathods
mply and tho ampifor must bo hoawly componsaiod, do

craasng tho ovarall bandwid th.

OUTPUT VOLTAGE RANGE

Tho vollago on pn 4 = rustciod 10 a ranga of —0.55 1o
04V whan Vzz — —5V due 1o tho curont swilching moth
ods amplayad in o DACOS0A.

The negatve ocutoul vollage comghanca of he DACOS0S =
axiondad o — 5V where tha nagaive supply vollage is maca
nagatve tan — 10V. Usng a &8 scalo orrantof 1.9392 mA
and load ressior of 2.5 K batwoon pin £ and ground wil
yold a voltagoe oulpul of 256 lowals botwosn O and
—2380V. Floatng pn 1 dous no! alloct he comorkr
spood or power dssipation. Howowr, tha valuo of tha load
rmssiordatemnes o swilchng tme duo 1o increased vait
ago swng. Valoes of B up o 5000 do not sgnfcanty
atfoc! performance, bul a 25 k) load inowases worsl caso
sulfing fmo o 1.2 us {(whon ol bits ara switchod ON). Rade
1o the subsaquant taxd sacton on Sotling Time for more
dotads on oulpdt loadng.

OUTPUT CURRENT RANGE

Tho outoul curent maxamam ming of 42 mA may be usod
anly for negatve supoly wilagos moms nogatve than —8V,
duo 1o 1ho norassod vollage drag across o resisions in o
rodaranca ormont ampifior.

ACCURACY

Avscute accuacy s tha moasure of sach ocutout ocurrront
laovol with sospact o its mondoed vaiuo, and = depundent
uson rolaive accumcy and Ul scale curant daft Rdatve
accuacy s the moasuo of cach output curant lovdl as a
Faction of the Ll scado curmant. The relatve accuracy of tha
DACOS0E is assontally constant with {aompomtre doo 10

o axcolont wmporaiure racong of tho mondithc ssior
lnddar. Tho refocunca curment may dafl wih lunporatura,
causng a chango in tho absaulo acoumacy of oulpat cuwr-
ranl. Howaver, the DACOS08 has a vory ow fll. scslo cwr
rani dridl wih wmporaiura.

Tha DACOS08 sories = gusraniaod aoocumto to withn %
LS8 al a full scale outpul curant of 1.992 mA. Thes cora
sponds 10 aralaronce ampifor cubul curant drva 1o the
lnddor notwork of 2 mA, with tho loss of 1 LSBE @ ud) which
i= tho laddor romander shunted 1 ground. The nput curran!
0 pn 14 has a gusanisod valuo of botwoan 1.5 and 2.1
mA, allowng zoma mismaich n tha NPN ourrant souce
par. The accracy test Grosl = shown n Figum 4. Tho 12
bt conwordor = caltraled jor a {ull scaln ouputl arront of
1.992 mA. This is an optonal stop snoe tha DACOS0E accu
racy is assontaly tho samo balwaan 1.5 and 25 mA. Than
tho DACOSE arouts’ ul scade curant s fmmad 1o the
same vaue wih 814 50 fhal a zeo valo apoars af he
orar amapifar oulput Tha countar s actvalod and the oror
band may bo desphiyod on an oscloscape, dolectod by
comparaiors, o staroad in a poak datoctor.

Two 8001 DA comveriers may nal bousod o construct a
1601 accumcy D oA conwarloc. 16Dt acoracy inmplos a
otal aror of L 4 of ono part in 65536 or 1 0.00076%,
which is mouch maos acosate than the L0019 spocfca
ton growdod ty the DACOB0A.

MULTIPLYING ACCURACY

Tha DACOS08 may bo used n tha mulighng moda with
8.1 accuracy whon fie referanco curran! & vanod over a
rango of 256:1. H tho ruferenca curant in tha mullplyng
made mnges from 16 uA 1o & mA, thae addtomal arrer con

ibutions are loss than 1.6 A Ths is wall within 8.3l aocu

racy whan raferred 1o ful scalo.

A monotanc converlur s ona which suppbos an incroaso in
curant ior each incromant in thae binary word. Typcally, the
DACOS0E = monatanc for ol vakuos o roeforonce ourront
above 05 mA. The mcommondad range foc oporaton with
a DC swarance curront is 0.5 1o 4 mA

SETTLING TIME

Tha worst case swiiching condion oocurs whan all bits xo
satchud ON, which corasponds 1o a bwia-hgh tanston
for ol bis. Ths $mo is typcally 150 ns for sotfing 1o whhin
t % LSB, for 8.b1 acoracy, and 100ns 10 4 LSBior 7 and
601 accuracy. Tha um OFF = typcaly under 100 ns
Thusa fmas apply whon A < 5000 and Cp < 25 pF.
Exta caomust bo takonin hoard layoul snce ths s usualy
tho domnam facior n satisiaciory tost rosuts whan maoa
sung sotiing tma. Shod loads, 100 uF supply bypassng
for sow Foquenoes, and mnmum scope load longth aro ol
mandatory.
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Phy sical Dimensions ncws imiimates)
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Physical Dimensions inches imlmetes) Connuad)
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LIFE SUPPORT POLICY

HATIONALS PRODUCTS ARE NOT AUTHOREZED FOR USE AS CRITICAL COMPONENTS IN UFE SURPOAT
DEVICES OR SYSTEMS WITHOUT THE EJPRESS WRITTEN APPRCVAL OF THE PRESIDENT OF NATKONAL
SEMICONDUCTOR CORPORATION. As used honar

1. Lda suppard dovioss or sysloms ao dedoss o 20 A onifcal campononl = oany compananl o a Ha
systoms which, {a] am inknded e =urgcal mplan oo deics o sysiom whosa sl o poadarm can
nia 1ha bady, o (0] =umaord or sustan Ha, and whoza o mazonakbly moocied o causza tha fakora of 1tha Ha
fabre o porlom, whon popody used n accordanca ]l diwicn or system, or 1o alfecl s saloly or
with imstrucions for use provided in 1he baboling, can arl oo frwomn o
ba reazonably expociad o resull ina sgnidcan injury
10 T umr.

Coparsdimn Eurcpa Heng Kang L8d. ulnpmn Lo
TEET A el e iy Plemed Fae (+40) 0-180-500 85 5e 1 h M oor, Siraght Sl ok, Tal: A 040280110
Arirgion, TE T80 1T Erroal: oy ey e TTOL Moo Closmn Canire, & Canion Fd Fae B -0 2
Tl 1(0N00 ) IT2-EEES 0 Dasigch Tal: {448 0-180-500 85 85 T arroahi ), Pl oon
Fac | (8O0 TITTOIA 1 Tal: (=45 0-180-5012 TA 02 1 crg Moy

Francas Tal: {+48) 0-180-40 2 &0 58 Tt (EEGN 2T I7-1800

Emlmrn  Tel: (H4E) 0-180-504 18 80 P e (S T TN A

!i' MwScrm | Samicon du cfer M xScnul Samicondu Star MyScral Samiconducior S ol Sami condu cier
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Data sheet If 351

National Semiconductor

LF351 Wide Bandwidth JFET Input Operational Amplifier

General Description

The LF351 is a bw cost hgh mpood JFET inpat cpemtand  curant is impartant, howevae, the LF351 is fho batlr
angifer wih an imernaly fimnad nput ofisel volage choica

BIFET ™ tachnoiogy). The davico miquras a low supply

orrent and yo! mantans a lwge gan bandwd®h poduct Features

uld a fast show rala. In addion wall maiched high volage intornally tsmmad ofise! voltage 10 mV
JEET imput dovices prowida very low nput bias and offsot & Low ingut bias cument 50 oA
crrants. The LF351 & pin compatbio with the standard : =
IM721 and usss the sama ofisat vallage adjustnont craust Low hput noise wollage = nvl.ﬁ
ry- This joatum aiows dosigners 10 immodiatoly upgmdo the Low nput noise asrant 0.01 pA/ite
ovomll parformancs of mistng LM741 dosgns. Wide gan bandwcdth Sy Mit
Tho LRAS1 may ba used in sppiications such as high spoad O Saw rilt 3 _w“&
mogralos, fast D/A comverdters, samgloand hold cGrouts Low supply curmont 1.8 mA
and many ohor arouts mquring low nput ofisul volage, Hgh input impoedanos 107202
low input bas curard, high inaut impedancs, hgh shw rale Low lotd haemonc dsiocson Ay =10, <002%
md wide tandwxdth. Tha devion has bw noise and offsal AL~ 10k, Vo= 20 Vpu BW =20 Hz-20 Kz

vallage drit but for appicatons where fiose raquiromants Low 1/f ndise corner %0 e
xo otcd, e LF356 is recommonded. i maemum supply Fast setiing fmae o 0.01% 2 us

Typical Connection Simplified Schematic
Fr Ve @ *
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Connection Diagrams
DuaHndine Package
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Order Number LF351Mor LF35IN
See NS Package Number MOSA or NOSE
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Absolute Maximum Ratings

i Military/Acrospace specified devices are required, &a

please contact the NaSonal Semiconductor Sales N Package

Office /Distributors for avallability and spedifications. M Package

Swpply Volage L 14V Saderng Infomaton
Powar Disspaton (Noles 1 and 6) 670 mW Dualindine Package

A - i Sddecng (10 soc) 260C
Opomtng Tempembrs Range C +W0C Smal Outine Pac

TNA)O 115°C Vmpor Phase (60 sac) 2158C
Dfforantad Input Voltnge Lt 30V InFarad (15 soc) 220<C
nout Vaitage Range (Note 2) 18V Seoa AN-450 “Suriaocs Mouning Mothods and Thar Effoct
Output Shart Crout Duration Contnuous on Product RafabRy’ for ofr mathods of solderng sue
_85'Cio + 150°C {ace mount dovicos.

Stomge Tempemira Range
ESD raing 1 ba doloamined.

Load Temp. (Soldering, 10 sac.)
Matal Can am-C
oe 260°C

DC Electrical Characteristics pow

Sym bol Par ameter Conditions

Vos rput Offsat Vaitage Az = 10 kL Ta — 25C
Owver Tompemtro
Avomgoe TC of put Ofiset Az= 10 k2

Volage
Inout Ofisat Currand Ty = 25C (Notes 3, &)
T; < 70°C

nput Bias Curoand Ti = 25'C {(Notes 3, &)
i< £0°C

put Sosstanos T=25C

Lame Sgna Voltage Gan Vg= £16V, Tp—=258C
Vo= £10V, R, =2k
Owver Tompemtrao

Outpat Volage Swng Vg= £15V, B =10k

Irput Commmaon-Moda Volaga
Hanga Vg™ L18v

Common-Made Rgocton Aato Ag =10 kit
Supgly Voltage Agecton Aato (Note §)
Supply Cumant

diigala 20 Aga
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AC Electrical Characteristics piow 3

Symbol Parameter Conditions

SA Stow Ama Vg= £ 15V, To=25C
Gan Bandadth Poduat V= L 18V, TA—25C

Equwvalont input Noise Voltage Ta—25°C, As— 1004
= 1000 Hz

B Equaalent knput Noose Curoart Ti=25C, = 1000 Hz Q01

Note 1:For cpmnting o deite! Srpantae, De Gevios ruat b dersted Bigsed on e Daernd rad seios, &

Node 2: Urfesey airwiee spict (! T diachfe mutdmum mbgOve Dpl v BEoe B el 10 Doe negdl ve pow SEply vwilege

Node 3: Thase spad oty apply for Vg = T BV anl OC ST A< =700 Voo 8 sl Dg e e aed 4l Vou =0

Note & Tha inputBins cuments e unction [aoge cumen s wiich sppod meely dockiie B sy 1070 o it D junction Serpeoiise. T Do © e limied
PO cion St B, Die il Bk cumen D mss e e o Wl B AN CS0N S e w I el SEROSion B ANcen Serrpaiiosty re thised st ove T am Bt
T ire 24 8 red of beter vl power dicdpmion, P Tie Tasdu Po whare S in Die Pworsd mecis o e Som uoasion 50 amttent Ui of & et sk B
e aren artdied Mg Baa aaventia 2O B ot 20 8 minimun

Note & Sipply voRege rectinn o B o ured A Doty supply e gn Buden Dorwied (g O e sing M U Sescl sy In e ardenos with comrmon prsc low. Fram
t BV s8N

Mode 45 Mux Power Diopation & defindgd Dy Te pecugs csmc et lon. Opas g Die oot o Twe M Power Dmspation mory cmss D gt 20 opeote
o Sle s et ity
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Typical Performance Characteristics

PET AL CURAENT g
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SEPPLY CLARIAT imr)
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s
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Typical Performance Characteristics (connued)
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Pulse Response

QUTPUT VOLTAGE SWING (S0 s V/D1V)

TIVE 0.2 u/DIVI

Large Signal Inverting

QUTPUT VOLTAGE SWING (SV/BIV)

TIME 0.2 u/INVI

TS0

Current Limit (R, ~ 1001)

QUTPUY VOLTAGE SWING (1V/DIV)

TIME {5 us/DIV}

Application Hints

Tha LF3S1 is an op amp with an namally tsmmad nput
oitse! valtage and JFET input davicas @IFET I™). Theso
JFETS have lrge roverss broakdown valtages from gate o
soume and dran alminatng he nood {or damps across e
nputs Tharalora, large diferenta nput vollages can easiy
e acocommodated wihou! a e noreass in mput arrenl
The moomun difomntal npd watage s indapandent of
ho sogly voltagus. Howover, nather of fo input volagos
should bo siownd 1 axcoad Hie negalve supply as his wil

Small Sigmal Nonlnverting

_

QUTPUT VOLTAGE SWING (8] mV/D1V)

TIME (02 :2/01V)

Lar ge Signal Non-inverting

QUTPUT VOLTADE SWING (SV/DIV|

TINE (0.2 us/DIVI

cause large curants 10 fow wihich can resull in a destroyod
urrl

Exosadng the negalve cammon maodeo mit on ator inout
will force the oulputl 1 a hgh siala, polortally causng a
raversd of phase 1o the outbul.

Exosadng the nogatve commanmadeo imit on both inputs
will forco the amglifor output 1o a high state. In noither case
doos a lalch coowr Snon rasng Ho mpul back withn the

diigala 20 Aga
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Application Hints (comnued

commonmada mnga agan puts ho nput stage and thus
o wnphfor n a normal aporatng mode

Excoeding he postve commaon-mode imi on a snglo nput
wil nal change the phaso of $ie output howaver, i both
nputs axosad fia mit he oulpnt of o anpifor will bo
fomod 1o a high siala

Tho ampiifer wil opomta wi a commonmode rout vait
oo equi © the postve soply howevar, the gan band
wdth and show mia may bo dereasoed n s conditon
When tha negatve commonmode voltage sangs 0 whin
3V of the nagatve supply, an increasa in imput of fsat valtaga
may ooor.

The LF351 = based by a zono ralomnca whoh alows nor
mal omut oparation on L &V powsr supgies. Supply vt
o905 boss than fhass may msdl n lower gan bandwd® anxd
Sow rata.

The LF351 wil dova a 2 k0 load resstinco 10 L 10V aver
tho il omparature mnge of 0°C o + 70°C. If o ampifar
& forood 10 drve hoaner load curmnts, howower, an in
ovase in inpul ofisat voliage may ooour on ha nagaliva
vaftage swing and fnaly mach an actve curen! mit on
both postvo and nagatve swngs.

Prcautons should ha takon 10 onsum fhat the powar supoly
for Bo intogmiod araut never becomas roversad n polarity
o hal tha unl is not inadvacianty installnd back.

Detalled Schematic

VL O

wands in asockolas an unimited owrent suma Srough tha
rasudtng forward diode withn e IC could cause fusng of
tha inlrnal conductors and susll in a dastroyad unit.

As wih most anplfors, care should be lakon wih load
drass, componant placemant and spply decouping n o
der © ensum stabily. For acanmph, meskrs fon fa oul
put 10 an irput shoud bo placed with the body dose 10 the
mput 1o minmze “pickug” and madmazo the Foquancy of
tha feadback polo by mnmizng the cpactanoce Fom the
nput 1o ground.

A foadback pda is cexlod whon $a feadback amund any
anplfier & msstive The paraid rossiaco and cpac

tance fom tha nput of the devios Lisudly o invadng in
put) 1o AC ground sol the Faquancy of fre pols. In many
instances e foquancy of #is pde is much gruador than
tha exgociad 3 dB fraquoncy of the dosad loap gan and
consoquenty tham is negigblo oifoct on stabhlty margn.
Howover, if he feoadback poln = less than poracmataly 6
tmos the expeciad 3 d8 faquency a lead capaaior should
ba placod Fom the output 1o tha input of the op amp. Tha
valus of the addad capacior should be such that the RC
tma constant of ths capactor and tha msstanos & pambals
s guaier hian o oqual ©© o oagnal leadback polo tma
constanl

diigala 20 Aga
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Typical Applications

Supply Current Indicator/Limiter Hi-Zyy Inverting Amplifier

& TOSYSTEM SupFLY
T WOLTAGE COMNECTIDY

¢ Your
T0 CONTROL CIRCTITRY

v
S Vo s g W e W
Pancdic npul opacbnos C) « QpF oy LF2
Pl wny sidioned Byt cpac B os ) et s
WD il o wieimmots o et s e
B ety ok, TO compenaee. ! G2 wah
s R &« Cy

UltraLow {or High) Duty Cyde Long Time Integrator
Puse Generator

RESETY

INVEGRATE L

* oumour e = AC In

.o ow = Rt
OUTPLT Low = M I n Vg - Low g e G r
wias Vg vr=N ® SO pot ced S0 Moo sersd ve Vo s

oW Tt C ey
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Physical Dimensionsincwes mikmeacs)
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S0 Package (M)
Order Number LF35 1M
NS Package Number MOSA
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Physical Dimensions inches (miimeters) Contnuad
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CHITICAL COMPONENTS IN UFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPAESS WHITTEN APPROVAL OF THE PRESIDENT OF NATIONAL
SEMICONDUCTOR CORPORATION. As usad harar

L Lfo suppor! dewioes or systams o dewoss o 2. A onfod camponard 5 any ocomponant of a e
sysiams which, (4) am inlondad for surgcal mplad Sppod dovion o syslam whose fali o padform can
into the body, or (1) suppar! o sustan Hea, and whoso bo masonably expectad 10 causo the fshro of the He
fakre 1 podom whan propedy usaed in accordance sxpod device or sysiam, or 10 affod s safaly or
with insiuctons for use grovided in the labaing, can affac bvanass.
bo reasorably agocted 0 resul in a sgndoat iy
10 ha user.

Capcarian Curpe Mang Kong a3,
T Wt Saard i Mot Fxc (o400 0100200 0 1080 Mooy, Siregit Bocs,
Aegon, TR a0 1T rvost: oy woe el roec.Oom Cown Lanis, 5 Canlon
Tol: B0 ) 27209 Dt W t«ib O-120-500 s T mrvodeeou |, Kow oon
Fxc ! IO TOTSOM Erghdy Tel: (T4 C-INC-ER AR Hong Xog
Freges Tel: (+45) G-100-502 @) 55 Tet U 2737180
Sl Tel: (T4 804504 '8 X0 P B2 276N

& Moo om | Samd con ducter Nxxom| Sariomaicior Nl Savc oAy
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2x16 LCD Module DATA SHEET

OHS~
R“U 3 >

3

*

s 540 mm (V) x 13.8 mm {H)

-%0.55 mm (W) X 0.50 m {H)

- 0.50 mm (W) X 0.55 ma {H)

: Positve of Negative

. STN Yalow-Green

: Optional

. Refactive

. S o'Ciock or 12 oclock

- S&AD0SS or Equivalent

: 0°C %0 50°C (Operating); -20°C 1 70°C (Storage)

4th Moo, 810 of A-De Alr blustry Fark,

Gac O South 1220 Rowd Xiamen Fuian 381008 Chine
Tel (88) S02-602-3160 Fax (36)580-566-582

Emal :

Welala wwiv tlane ret
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Function

und for Logic

ower Supply for Logic
Power Supply for LCD
Register Selection (H: Data, L Instruction)
Read/Write Selection (H- Read, L Write)
Enable Signal
Data Bus Lines
BKEL +
BKL -

Test Condition Minimum
Ta=25°C
Ta=25°C

Ta=25:C, Vdd=5.0V
Ta=25°C, R=6.6Q
| Current Supply for LED (mA) Ta=25°C, \ii=4 2V

diigald 20 Aga
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LCD-016M002B
Vishay

16 x 2 Character LCD

FEATURES

= 5 X 8 aos with cursar

= Bul-in conrroiler (KS 0065 or Equivalent)

= + BV power supply (Also avaliable fof + 3V)

= 1/16 duay cycke
2L 0 be driven by pin 1, pin 2 or pin 15, pin 16 of AX (LED)
N.V. optional for - 3V power supply

MECHANICAL DATA ABSOLUTE MAXIMUM RATING
ITEM STANDARD VALUE ITEM SYMBEOL STANDARD VALUE
Module Dimansion S0x¥B0 mm | TYR | wax.

Viawing Aroa £60x 160 v Sowot Supay .45 N 7

Do Sze 056 x 065 L reut Voliage vi -

Cnaracier Sz 296 x 555

NOTE: V5SS = 0 Vo, VDD - 50 Voi

ELECTRICAL SPECIFICATIONS
TEM SYMBOL STANDARD VALUE
TYE.

rout Yolage VDD = 4+ 5V 2
VDD =~ 4 3V A

Supoly Curront VDD = 5V

20 C

Recommendad LC Drving 0°C

Voliago for Normal Tamp. 25°C

Varsion Mocula 50C

<ED Forward Voltage

LED Forward Currem Array

Ecco

EL Power Sunay Curremt Vol = 11CVAC 4002

DISPLAY CHARACTER ADDRESS CODE:

Dizsplay Poshion
DO RAM Agdrass

0O RAM Addrozs

Document Numdar 37217 For Tachnoa Cucstions, Contace: DispigyesdYishgycom WAW.VEhay com
Revision 01-Ox= 02 3N

diigala 20 Aga
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LCD-016M002B

Vishay 16 x 2 Character LCD

FIN HUMBER

FUHCTICH

1

GO

+ IV or = Y

C-amras: Adu=ment

HL Fesgizmr Sakeci Signal

HL Raad'Wrhe Sigral

H —+L Erabla Sgna

HiL Diata Bus Lina

H/L Daia Eus Lna

HiL Diata Bus Lina

H/L Daia Eus Lna

HiL Diata Bus Lina

H/L Daia Eus Lna

HiL Diata Bus Lina

HiL Oaia Bus Lina

= 4 2V jor LED™Ssgative Woliage Cuipoe

Fowar Supply lor 0L (O

DIMENSIONS in millimetars

300 +05
7.2
B0 |V
BELT (R
P3S4 15 JE1
11.E  1E&1.0ECTH

1L
wiZ,
2

e

A0 4.5 PTH
43 50Pa0

1 .
EL OR WD BiL

LED - H'L B/L

T | HEEH LCrey

H1 a2 12.1

H2 ] 7.5

i sl 0 55 25000 51 MicroDesigner.ir
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