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Up to 16kb of unified FRAM
Reconfigurable as program or cache memory
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uint16_t http_home( uint8_t *rxtx_buffer ) }
uint16_t dlen;

dlen = tcp_puts_data_p ( rxtx_buffer, PSTR
("HTTP/1.0 200 OK\r\nContent-Type: text/
htmN\r\n\r\n" ), 0 );

dlen = tcp_puts_data_p ( rxtx_buffer, PSTR (
"<title>" ), dlen );

dlen = tcp_puts_data_p ( rxtx_buffer, (PGM_P)
web _title, dlen );

dlen = tcp_puts_data_p ( rxtx_buffer, PSTR (
"</title>" ), dlen );

dlen = tcp_puts_data_p ( rxtx_buffer,

PSTR ( "<a href=\"http://www.ECA.ir/\" tar-
get=\"_blank\"><b><font color=\"#000099\"
size=\"+1\">" ), dlen );

return(dlen);
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dlen = tcp_puts_data_p ( rxtx_buffer, PSTR (
"<a href=\"./?11=" ), dlen );
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dlen = tcp_puts_data_p ( rxtx_buffer, PSTR (
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Test Project
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if ( http_get_variable ( rxtx_buffer, dlength,
PSTR( "I1" ), generic_buf))

{
if ( generic_buf[0] =="0")
LED_PORT |= _BV (LED_PIN1
);

else
LED_PORT &=~ BV ( LED _
PIN1 );

} J
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dlen = tcp_puts_data_p ( rxtx_buffer, (PGM_P)
tag_form, dlen );

dlen = tcp_puts_data_p ( rxtx_buffer, PSTR (
"<input name=\"lcd1\" type=\"text\" size=\"16\"
maxlength=\"16\"> LCD Line 1<br><br>"),
dlen );

dlen = tcp_puts_data_p ( rxtx_buffer, PSTR (
"<input type=\"submit\" value=\"Write LCD\"></

form>" ), dlen );
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i(f ( http_get_variable ( rxtx_buffer, dlength, )
PSTR( "lcd1" ), generic_buf))
{

urldecode ( generic_buf );
lcd_putc (\f');

lcd_print ( generic_buf );
flag1.bits.lcd_busy = 1;
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RCS 05,5 sl s 5

F‘ﬁregfile = "m32def.dat"
$crystal = 8000000

Config Kbd = Portd , Debounce = 50

Config Lcd =20 * 4

Config Lcdpin = Pin , Db4 = Porta.2 , Db5 =
Porta.3 , Db6 = Porta.4 , Db7 = Porta.5 , Rs =
Porta.0 , E = Porta.1

Config Portb = Input

Config Rc5 = Pinb.0

Config Portc = Output

Fnable Interrupts

~N
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S8 slael (38 5 > =Dim Keyread As Byte
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Do
Scan:
Keyread = Getkbd()
If Keyred >= 16 Then Goto Scan
If Keyread = 0 Then Goto Ch1
If Keyread = 1 Then Goto Ch2
If Keyread = 2 Then Goto Ch3
If Keyread = 4 Then Goto Ch4
If Keyread = 5 Then Goto Ch5
If Keyread = 3 Then Goto Remote

Loop

- J

5 o B sl oo Jolis 45 . JU - Chl (F
Dl (o0 30y 035 3)l9 9 8 i 09

Ch1:
Cls : Home
Locate 1, 7 : Lcd "chanel1"
Locate 2, 1 : Lcd "Entercode:up”
Locate 3, 1 : Lcd "Chengecde:down"
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Keyread = Getkbd()
If Keyread = 7 Then Goto Enterpass1
If Keyread = 11 Then Goto Test1
If Keyread = 15 Then Goto Menu
If Keyread >= 16 Then Goto Q1
Loop
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([ Test1:
B1=1
Waitms 50
If B1 =1 Then
If C1=1Then
Goto Lastcode1
End If
End If
If B1 =1 Then
If C1 =0 Then
Goto Chengpass1
End If
End If
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Begin:
A=0
Code1

L1
Digits
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Menu:
Cls : Home
Locate 1, 8 : Lcd "MENU"
Locate 2, 2 : Lcd "chanel1”
Locate 2, 12 : Lcd "chanel2"
Locate 3, 2 : Lcd "chanel3"
Locate 3, 12 : Lcd "chanel4"

Locate 4 , 7 : Lcd "chanel5"
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Return
Point = Digits + 6
Locate 3, Point : Lcd "*"
Code1 = Code1 * 10
Code1 = Code1 + Key
Return

t B 00 03,5 )ly 4 by e

SO S 0sls Hlis b oas sul andes ey 035 S)ly 0 sie

39 o0 Obled 50, 03,8 5)lg e 4 o le ol 5,0 (550) o)l
S0y 039 Cawyd Dpgeo > Sabegil 08, Lz 4 O b
i ol Sogo ool jiE 3 9 350 (8 Jlad abgy e (o7 5
9 1 Jalss 031y Gioles LCD (59, 5 0ais 3,l9 50, 0340 sl

3,5 (0 BEGIN iz 4 4k 2z Sl ey

Gotkey11:
Key = Lookup(keyread , Number11)
Waitms 200
Incr Digits
Point = Digits + 6
Locate 3, Point : Lcd "*"

L1=L1*10
L1 =L1+ Key
Return

&

~

J

Sl p a5 2l 0sls Gaskis STtest cwwd )5 = Lastcode) (V-
9 520 s 5l d mal 00 s )l &5 el L e iz b pgo
e ol 9 A8 (0 b eend al s dal il el 6l
Gy b as 32 o Gl LCD 59, 1) (L8 50, 03,5 3)ls

S (0 1y (o s o) S Cend 4y JB 50, 035 2l

Lastcode1:
Cls : Home
Locate 2, 1 : Lcd "Enter last code:"
Stay_here111:
Keyread = Getkbd()
If Keyread <> 16 Then Goto Stay
here111
Do
Keyread = Getkbd()
If Keyread <> 16 Then Gosub
Gotkey11
Waitms 100
If Digits = 4 Then
If L1 = Mycode1 Then

A=0
Digits =0
Point =0
Goto Chengpass1
Else
Goto Error
End If
End If
Loop
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Enterpass1:
Cls : Home
Locate 2 , 1 : Lcd "Enter code:"
Stay _here1:
Keyread = Getkbd()
If Keyread <> 16 Then Goto Stay

here1
Do
Keyread = Getkbd()
If Keyread <> 16 Then Gosub
Gotkey1

Waitms 100

If Digits = 4 Then
If Code1 = Mycode1 Then
Goto Opendoor1
Else
Goto Error
End If

End If

Loop

A\ J

ssiw oo Stay_here pb slanl b a5 oulys - Stay_here (A
0395 g0 3 awl ja,y aladl 0ol )l Sl 6 el sl
555 4 555 omb b YU A5 055 b 5 JUIS 550 55 b o
Ll:l>'}9ﬁ@lg9)9&@0)|3&gLoJLCD 69)'*‘)-1“)&“{{
Cawd b @b ol 5929 b Jo D o0 o&iwd jay 03,5 3)ly o

Al oo b Olea 5 Ael )l S (59, Sl ) 355

Stay_here:
Keyread = Getkbd()
If Keyread <> 16 Then Goto Stay
here
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Gotkey1:
Key = Lookup(keyread , Number1)
Waitms 200
Incr Digits
Point = Digits + 6
Locate 3, Point : Lcd "*"

Code1 = Code1 * 10
Code1 = Code1 + Key
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[ Wait 10 )
Reset Portc.7
Wait 10
Set Portc.7
Wait 10
Reset Portc.7
Wait 10
If D1 =1 Then
Goto Remote
Elseif D1 =0 Then
Goto Begin
L End If )
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Error:

Cls : Home
Locate 2, 5 : Lcd "code wrong"
Wait 2
Display On
Wait 3
Display Off
Wait 1
Display On
Wait 3
Display Off
Wait 1
Display On
Wait 3
Goto Begin
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Remote:
Cls : Home
Locate 2 , 6 : Lcd "Remote Mode"
Do
Getrc5(address , Command)
If Address = 0 Then
If Command = 12 Then

Lis Chengpassl &5 sl » Chengpassll pul 4 asb
Chengpassl] cuusd )3 5o, uis Sldes 9 Gie Gioles cp>

2,8 r:l:;ﬂ
Chengpass1:
Cls : Home
Locate 2, 3 : Lcd "chenge code:"
Waitms 100
Chengpass11:
Stay_here11:
Keyread = Getkbd()
If Keyread <> 16 Then Goto Stay
here11
Do
Keyread = Getkbd()
If Keyread <> 16 Then Gosub
Gotkey1
Waitms 100
If Digits = 4 Then
IfA=0 Then
Cls
Locate 2, 3 : Lcd "Repaet
code:"
A =1:Digits =0: Code11 =
Code1
Code1 =0
Goto Chengpass1
End If
If Code11 = Code1 Then
Mycode1 = Code1
C1=1
Goto Begin
Else
Goto Error
End If
End If
Loop
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D1=1
Goto Opendoor1
End If
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Opendoor1:
Cls : Home
Locate 2, 4 : Lcd "codeaccepted”
Locate 3, 3
Lcd "Unlockedreley1”
Set Portc.7




Do

Debounce Pind.0, 0, Q
Debounce Pind.1,0, W
Loop

Q.

Rc5send 0,0, 12
Wait 1

Return

\W:

Rc5send 0,0, 13
Wait 1

Return

End
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If Command = 13 Then
Goto Menu
End If
End If
Loop
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$regfile = "m8def.dat"
$crystal = 4000000
Config Portd = Input
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: ATIOUSB162 4il 5 Olasine
* High Performance, Low Power AVR® 8-Bit
Microcontroller
* Advanced RISC Architecture
— 125 Powerful Instructions — Most Single
Clock Cycle Execution
— 32 x 8 General Purpose Working Registers
— Fully Static Operation
— Up to 16 MIPS Throughput at 16 MHz
* Non-volatile Program and Data Memories
—16K Bytes of In-System Self-Programmable
Flash
* Endurance: 10,000 Write/Erase Cycles
— Optional Boot Code Section with Independ-
ent Lock Bits
» USB boot-loader programmed by default in
the factory
* In-System Programming by on-chip Boot
Program hardware-activated after reset
* True Read-While-Write Operation
— 512 Bytes EEPROM
* Endurance: 100,000 Write/Erase Cycles
— 512 Bytes Internal SRAM
— Programming Lock for Software Security
» USB 2.0 Full-speed Device Module with In-
terrupt on Transfer Completion
— Complies fully with Universal Serial Bus
Specification REV 2.0
—48 MHz PLL for Full-speed Bus Operation :
data transfer rates at 12 Mbit/s
— Fully independant 176 bytes USB DPRAM
for endpoint memory allocation
— Endpoint 0 for Control Transfers: from 8 up
to 64-bytes
— 4 Programmable Endpoints:
* IN or Out Directions
* Bulk, Interrupt and IsochronousTransfers
* Programmable maximum packet size from 8
to 64 bytes
* Programmable single or double buffer
— Suspend/Resume Interrupts
— Microcontroller reset on USB Bus Reset
without detach

— USB Bus Disconnection on Microcontroller

Request

— USB pad multiplexed with PS/2 peripheral
for single cable capability

* Peripheral Features

— PS/2 compliant pad

— One 8-bit Timer/Counters with Separate
Prescaler and Compare Mode (two 8-bit PWM
channels)

— One 16-bit Timer/Counter with Separate
Prescaler, Compare and Capture Mode(three
8-bit PWM channels)

— USART with SPI master only mode and hard-
ware flow control (RTS/CTS)

— Master/Slave SPI Serial Interface

— Programmable Watchdog Timer with Sepa-
rate On-chip Oscillator

— On-chip Analog Comparator

— Interrupt and Wake-up on Pin Change

* On Chip Debug Interface (debugWIRE)

* Special Microcontroller Features

— Power-On Reset and Programmable Brown-
out Detection

— Internal Calibrated Oscillator

— External and Internal Interrupt Sources 8-bit
— Five Sleep Modes: Idle, Power-save, Power-
down, Standby, and Extended Standby

* I/O and Packages

— 22 Programable I/O Lines

— QFN32 (5x5mm) / TQFP32 packages

* Operating Voltages

—-2.7-55V

* Operating temperature

— Industrial (-40°C to +85°C)

* Maximum Frequency

— 8 MHz at 2.7V - Industrial range

— 16 MHz at 4.5V - Industrial range
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while((avr(PINB).P7)==1){}
while((avr(PINB).P7)==0)
{

PORTB=0B11111110;
PORTD=0B11011111;
_delay_ms(10);

PORTB=0B11111101;
PORTD=0B11101111;
_delay_ms(10);

PORTB=0B11111011;
PORTD=0B11110111;
_delay_ms(10);

PORTB=0B11110111;
PORTD=0B11111011;
_delay_ms(10);

PORTB=0B11101111;
PORTD=0B11111101;
_delay_ms(10);

PORTB=0B11011111;
PORTD=0B11111110;
_delay_ms(10);

1

A J
om 332 Kb a (rand()%6) sptes 51 oslizal b el ol 3

(#include <avr/io.h>
#include "avrlibdefs.h"
#include "avrlibtypes.h"
#include <util/delay.h>
#include <stdlib.h>

int main(void)

{
PORTD=0B11111111;
DDRD=0B11111111;

PORTB=0B11111111;
DDRB=0B01111111;

int segment []={

0b01111001, //1

0b00100100, //2
0b00110000, //3
0b00011001, //4
0b00010010, //5
0b00000010, //6

I
while(1)
{

PORTD=segment[(rand()%?®6)];
_delay_ms(3);
PORTB=segment[(rand()%6)];

. J
oK bo aly cpl o bl o sSegment aws, a5 Jol cond

ol 03 agie 1) cieKw Ogw 50 4 by e sl
Gl 4 bge 4y &5 ol Gl 4 by e 9> Cuond

Q}w S99 2 (5| ML»).: cJ U‘-’-l PR ..)9.;.) t5A°"’)"i“§ PORTB7

Altium Designer V10.391.22084

Sl g5le 0ol (sl &5l saies,35 1530 p s PROTEL DXP uLmLAltlumDe&gner
U"I L;L‘I).o )lé w' (R t5'>|)b 6“....:9.\ le.m )l.u ‘?fjJ,JlJI LSLQ)I.\A }.JL»' 9PCB t5‘>|)..b
Jaalgs [y k5 3500 aakis LabgS Oloy o b 45 sl (59onis la GlsulS” analin (500 a3 1380 o
PCB (ol b baus 398 0 ploil Guolsuol (53 8 Sl awgs (592 53 SolbT slayle 5JGT il
)J)l{).awbls)w,bl u.»'gwl dg).xnuamug.ng,oK GpLQ 4.:[2.)[;5 u.mul.\ J.J.b JJ’)J PR
yﬂ’&)uwu&lm.vwl ) W) .\AIP )I)Sl [b).: U.:ll.:PCB &l,.\l L?I)LU'“’)"
LA U))9 Juf@dsl.\o |) G)Lu o.\l.ug@‘/.b ulA) Gl 02 PA|)3)...»[AFPGA )| =g
le-m(}AMJ‘?l)b L5|)" |)Lo.w)l§4§039.o Ls.)la) LSL“ us)wguYP le)b le 4.9).> )|).9| r}).’ U"l
bl olb & el arwslys Altium Designer .l 3,8 o5k )l K9 50l Shlie san
|) )99 Lf’l)'b d.>|).n .\—ul,.u Lo 9 ob)gl 02 b)l{ -_fa O 6)')9| CSw 9 kS)I)-"l ro).o bl )|
sla Y Gl Jold 45 0 039330 1380 p 5 3l s ol &2 (sl 039 SbISel ams plasil (Sl 4,
quL» < )I)SI [B).: uJ' (SR u“9“ 0 ‘saa)i’)gla L;Lm us)w 9 N> (.SLQ’“’%L;{"’K" t5>|)‘b

o
=
£
‘I';j
b4

35);‘51|))delg@l)bu.C)wb')),}ébt;b.\u'y‘snéiuwemug.bwKMM}MG)MMWUJ))‘SCMUM’A
.\J}Agauu.a.uG)KW)wlegww)ﬁ))lgoo;@LQJLSLQ.))L\.:LM»IQaj.aga.)).ob).hl)l.@ll

http://eshop.eca.it/link/491.php : S Slowsgs

www.ECA.ir



‘Sl{lfuiag)d.gh@wﬂ.\;ﬂ)).)&;)f@bb rr,.:.m._\.,l.: s
L oogsT bl wad o 2b Ethernet S59eS 5l eslawl b
Wi-Fi S5999S L (e sl alils 5l oslawl Giols8l 4y 9, 259,

.WA—?'}A
Sl ool Siglenes b i ol b ) as) LI sla asis o
235 s b (65 Kol o oo 31 iy (9, o S
Qﬁiio),ms.hf&lf&mno)ya@(@jgwlggb)oﬁ

b o3 28l iy e Voo ials CATS gl 5 Jsh)
ad) G Oliugss a5 (55,5 o ooliwl 5,95 b 5l & pguan
2 5wy i g ST e B ale Tl a2 ggigs
At g Al D) g, g ol sibe

(Access Point) 38 0 oKiws ol 55 pann sla asls
o Ve ol b islas blg o 6,8 o] o a5 15l o
2,8 )13 (ke 093) O

e (9 M b Al duglie Julge
g)yﬂ)kshbgflgléxbssaélfgwgslm@wlh);
3,65 8 (s

ilsloly 9 cums «

450 «
Olsabl bl «
2 Wired
3 Wireless
4 Passive
5 Active

oledbl sl ¢l pasd 03930 3 paw o Sla 4SSl
g (o0 o3liwl e Ve ogas 5 ol L sla alols )
4l b WPAN 5, blojl (Jowe o (o la 4t B
b Glhmees ez 4 Mol bog o)l (o5 Ble ) Oljees
S50l B an Lk 5K wsle sla o ol ) caogas opl )10
I) la oKiws )| (w9 (§039Ax (59 LS)L*’ o)l.:.: k5|)-.’ Q|)')| 9
oo Ko 0F b s Ko 5 15kl ¢l o Jlo)l & 5 .05 (0 ol 5
9 &5 el s sy 4 (S59lySS S Olgie 4y o7 AL (o0
oo SO plo g lafia daasls (w)law laasls )5 ey
s)lslsl 5,8 0 HLE eslal 3,50 olsg,8 9 las K8 sl
onlas iaie la WLAN sl 144V June ,5 IEEE 802.11
aus slasgs Ethernet (g5, 802.3 ) )lsslinl 4 > )lukl
s sla L8 89, 0us > MAC uu).)T by o ]
Y 93 o)l b s )luslinl oul j5 el (o (R w)ol
ol 04 cumo MAC 3 PHY

K Jial 1 dlug ol Ogamon s pine 5 S sl =S
b s Bl slnl Bua b g Olel s (o a8 Jled b 2 sl
S 5o 55 Syt o5 0l a5 ol o s Ol
SIS S9) » I Ugrie il 4 Sl sl s)luslinl Gub
L Wi-Fi

R 9 e o 4l (Sledie gy oS
Q)wgbd.g.,\.ubs‘sn)lf.la.:z.ogdjl:}&lﬁ ‘(slsugslaé.{,.&

1 LAN

www.ECA.ir



g )5 GY,L 6J>L3 é:Lo 3929 f')'c'

: WPANS*

o Infra Red la alis ol lp oolicwl 5)90 (599G 95
)y 4+ 593> e 5 bls)l j9oe a5 2l 0 Bluetooth
Cud9do 9 03¢ P—:.Sj.uuo bls,l a5l Infra Red 2 audl sas =
. .>)|.> 399 cdlue

. WMANS*®

S oo Olasle b &l paiz ow byl $5gdesS cul by
sl o)lsl bghs 5l ol o 0 Backup sl 395 o0 515 5 e
505 03lil no 5o LS (555 pusd

: WWANS"
S5 5585 b ot o Opma 35 ool b ol 45 sl
D)o 0)|9.QL0 Lg' P.W S la ub| &)b )| .bLJ)l L)‘l' 9) P

Sglize Juolgd )3 pamy sla 4l glgsl 5,08 5 Ji::j;-i
e o olis
Meters Network
0-10 |Personal Area Network
0-100 Local Area Network
0-10000| Wide Area Network

s PL sl g,
L Indoor pud 95 0 pawn 6 59mals sla alid 5 Sliuees
sy90 9 0ai g Slosle 09 L Outdoor 5 glejle 05,5
..).3); o 8 ool
- Indoor s sl 4l
J5ls 5o a8 sgh 0 3Nl sla 4K 4 Indoor sla aus
g o b 455 95 4 b 4 ol il s slmyl Olazs Lo
sl ais s Infra Structure sla s s Ad hoc sla 4o
LSLQ);WL{ 9 >,la 399 LS}{)"’ 038 ;).o:..a s&iws Ad hoc
4 sl Ad hoc 351l siiwa -, s o,8 shls
b9 sl 03litasl 5B 395 (6,15 oK) 3l b KzsS (sla
s -~ 4l o)kl il ooly gz pas s5laul o
Kiws iz b K oy, ol s> . asb o Infra Structure
bls)l )18, cudggue Access Point pb 4 osiss” 35 ata

..))L) a.).g,c)g I)

: Outdoor puws b 4l
Outdoor (s M L) ul.obl.w C)L> PR [ .bu)l (5)|).§).:
9 abgy 9 clas)l o ordls Gigy cpl sd ol e
iz 5] g Access Point g4 Clsail sl plabiae alols

8 Wireless Personal Area Networks

9 Wireless Metropolitan Area Networks
10 Wireless Wide Area Networks

11 Line Of Sight

www.ECA.ir

sl «

Caral «

o 29 G sl 4K (8l s Jpaz

o sl Al | L sla ass w9 £
oluT s b Slxl ol 9
P S8 450
Lugio N olebl ol
e o> s S

o> s 9> il
Al S5m0 =S > b

ey Sl 4Kl Sl
351 4l 48 At iz (5l (5330955 31 (s i 5 5l A
s97n 56 1) lose 9 bl Ll 395 Ggun 1) ol 4z g5
il 03905 595

Lo bla 6l )3 059 o0l 457075 il s 095 g oo 451
Sl ez )3 g S Olgie 4y e Dl okie 4
o9de (s L:av);.xil Slass ))5,50 ‘DL>:.:| weold, L s oljle
owlea slacdle ool daolKisles daJia ale saxie slaolKs
Ql;:.;,»g.).);@ M)c).y)K slad=e 9 Jiln o Lmolf)g).ég
Oldlas 9 O jilee Hoguaz s Ol Blus 9 0L i b ol
ol 03,591 |1,ml/,é L

st b Al &|93|
: WLANSY
(Campus)sbs s alox 51 (e 0Ll sl a4l 95 0l
e 35,13 <ol eslitel 4 5l a8 s oKaule;T b aKisls
Olg oo 2uil s9ama 0Ll slaws 51l oyl 53 il o
25 g5 55 1, byl (ul Access Point I oslatwl 09
Olgs oo .l (559 40 Access Point | sslecwl &) guanl e
bys 4l oLls bl cilue cuslin la sl 5l eslizl |
6 Wi-Fi
7 Wireless Local Area Networks



51 b 28T Wi-Fi o X3 03,5 Juos b s IEEES02.11b
it s Sl oolitul 4 0B 395 Sgusls” 4, USB s ,b
sl clin )l s ol 3 0] cad

Access Point Olbl 20 10+ b 8T oo Jige 5, ksl
byl Jsl e o <l ol 55 5,8 o L5 Lidbes 3590
51 8 ool ol b )l alols ;> e azdl .l \mbps
A dales s oledbl Jisl ce puw asb e 10

IEEE 802.11

s le.m@ ‘&t‘“l LJ"I}C 9 L;bl{ 5.)){’.0& g L: 0)9).0|
Skl 9 siwa oS 9 by Jb s ez LB JSE @
P s slaskis a8 cul ©sle s lulul IEEE 802.11
Hgboo il o3ly 9 (b Ol sls

as’ b 0 o sla a5l ooly slaslasbunl 31 802.11
802.3 5 lxslil desss 3, 5buel ol ansl 00 51 TEEE Laaugs
K> MAC )3T buvgs 55 gy 4505 slasgs Ethernet s,
gl (0 (RO ool ais sla o)l 59, 0

il 25 1,8 4 802IEEE . 11 slaoy S 505 cn spees Sl > 2

- 802.11D: Additional Regulatory Domains

- 802.11E: Quality of Service (QoS)

- 802.11F: Inter-Access Point Protocol (IAPP)
- 802.11G: Higher Data Rates at 2.4 GHz

- 802.11H: Dynamic Channel Selection and Trans-

mission Power Control
- 802.111: Authentication and Security

WI-FI sl 5 5,8
6Lﬁ 4.:[&') .bLJ)l PR oslaiwl » og}l.r_ WI-FI LS}}J}'KS
dges Olgie a3,y 5uly 6 K5 alis ,a 5l oolacul
< il 4 Jlasl OISl 33> Jus sla ol joa (a5 o
(FOICE) (juzg pun jub 9 000 il 18 B Dl (3 )b 5
2 0l a8 ool (65909 (3 b 5l s JUs
L sl ably sla a9, b wles 613
.J); 0 O Wi-Fi B 35k S0 9 MRe
Telephony Dualmode ;I oslazal L
Lalgs o6 56 ol e ol sl oKiws 9
ooles WI-Fi (556955 5l ealanwl b 5o
» 1 Joho SgleS cuas b sla
Ol Loy o 5 25 9 155l 1,8
S 99 iyl 4 L
|) .595

bl gl
Point To Point. Point (555555 4w L Outdoor pa asus
2l o0 65 0ol 56 Mesh 3 To Multipoint

: Point To point

o SIS a0 2bl (o bae abi 95 bl iy, cpl o
I8 Caondd 95 ol bls )l g oas cums AccessPoint g ool la
D9 (5

: Point To Multi Point

Sgd 0 48,8 55 Al 8 e Olgie 4 dhai O gy cnl o
it bl 55 abis ol 4 bl L

: Mesh

Mesh s3lp55 1, calises sl & e abls (032 oy bl
979 S35 o abi iz el oKea gy onl 03 S (o
St bLsyl s K0 boas sl awsls

TuS o0 )5 49X Wi-Fi
o Sz il (098" 4 and )l 80211 L Wi-Fi (518
99,5 o b e slao (055 55 39790 0989 Ken AT (0 )
s s s K s 1) lawo ol (poos8 (ol (5905 035515 5
g 4 b oliws ol o Jsl 4l oK 4 G 45 1S (0
4..[.&4)&M;&gs);@%]'@u&bb}ﬂdfuﬂbo)b)y
syl MWM@QQQJ&QGQ»U@% 4 b
ngwal{m;l{(w Cawd i) wap oJKws K
sl Ll g pal Loe8 Al oKiws Olea Kl o |
L wap. 58K 5o (5555 355 1) pr 45l
’Rsﬂwb@&“ew‘eb{bvgw
)|°3L°~:*“IL9’;M“|U41)-°-”L{’39*°=§€44‘-1
o 45 sla ) L gl sla JUK
I8 0 bl s sla 5guals 55 00 s

S s
sl °K’*“-l||v-’-'-:“o=‘| S eslazwl sl
cilisee 3ble )5 Access point pb 4,
3,85 B e do iz Jolh g
loa ,5 1) 29200, E|,,4|Lmol.<:...u.3| ol
G A S Sgels a9 WS (o pditie
onl039aa )3 9 2L e Wi-Fi
@ b sl asls Ll oKl
L ol 9 el sl 5 eslal
Gl s )8 G ool lLE

www.ECA.ir



o S A5

ﬂb)l.o.«fa— [09.3 dl.w—)._g.yil:oo - QI).:LM

..Dell Toshiba sla <8 ,8 0p8T pa.5,)l5 3529 aBlax
Ll 023l HLWI-Fi (659955 595 a5 lakad g la a0
@ Lo ble dea 5 Wi-Fi cas ollKin alis (5 250
23 Qg Olgie @ e WI-Fi sla alils dawgs > o s
i & o S35 ol s oSl 3 a Oy Lo oL
205>

0395 3y 036 Jus 4 WI-Fi (65565 jidin sl s ,9Te(s
;5 Mash g Jxol sla 8 i ccwl @b i Jbs s e 4
039350 Job sla (il 4 cans a5 s pla Gl sl J-
ol beS 055l sl Sl e dsas (o Gibgl) (5 s
St Wi-Fi GUlGl b pla (o685 colo > 0 506 0l 0a

Wi-Fi wias bl
2958 5l 6ol ps wilale STail sla 45808 sla cwdd ()
BEIW I PR N R TR AR P
Lo Wi-Fi sl slaaissa 5l 1o 0,5 0les sla 4 5o (Y
Sl IS 5 s abe 5o 6,50 Ol sla auje Ll
i1 o ) sl ool 9 4l
5,8 pdlel Sl @ &5 ) sl alols 0S| o wGgS Juolgs (W
23 39790 (So5ud @lgn 3929 b &S sl e s G 590> 0
2algs 55 xS ik il s alol ol Sllsl g b ol b
WY
WI-Fi (655G a5 la j9i8 (5,0 )0 b6 dea i pae (F
;mu;MI@)wugomﬁlge&f‘;d{&@%omgjw
g dualgs Sglae HLdlas bls s Calisee OB s g
Shl sl s b slaslulinl las,lsbul 03gs Lasin (0
) seme O9d (9920l b Sl osliiwl b ly Oljugas saias
salys 2als of cla anje &g cpl o Lo ey (o0 a5
O ol sl sazly sylulnl & b el grea 9 il
O doxie o 4 OB 05k 3l sla o ) Lol sgis o1k
25,8 5T ) ool a9y <8 > las )l
blol o)zl (b pann sla 4l )5 sl 5929 pae (5
Gk ol 59l Ol a0l o 00l o 4l e e O,
Pml.d S b a5l b opl olhs 51 (S ol ol
) 595 <8 o oal Gla a4l drngs o 4 OB L5 5ke oS
..UJ;)'LE:T

oy Sl ASGl (55w gl

wll 802,11, s sl e > a5 SUKel 392 L

JGs| L5|)€ Osz @S 3,5 3429 curbly oyl L5|9 Gl 03

9.>)|JJ.>,>,9,~5§;”).:§)')A9»@h@wl)oobﬂbl
b g9 onl Jeds ol 4058 (o0 Jatie l9a by G815
-p-:)'b)iu-"

Sl b
.cﬁuhmglfw&gblglolg)lo,:ag@l)bgfs,fea,&
b4 Glp sb rea 9 4l 05,5 el g ook slasl,

15 3929 OT ol sl
ot o 45 53 (S sl Ky 5SS 5 b
L orizpad 3,51 ot 8,255k 45 4 1050 w1 Ol 0

ﬂ
ﬂ

www.ECA.ir

) il aalle OISl a5 cubls dualys

Wi-Fi 4, ¥

e ) l Cd s 9 Cauddge o), Wi-Fi R sla ais
3945, Yoo cdls s a5 WI-Fi ol u)8 slaws ol 4,8
3900 9 Sl odg) 2B Ogale VA 4 0551 55 )85 Ogale Y/0
Ay ¥ e Sl das dslsl ) 595 b his 9 Al e b
3,5 o)Ll 555 3)lse 45 Olgs 0 Wi-Fi

Srize 9 Sy sl o8 b iz gl o8 ,e oluis ()
S Usiion S 4 pl o 8l oS Jil dlig Sola Ogonad
s sla (5138 Gl 9 diwa WIi-Fi 659G 69,
St Jil 8l diged Olgie 45 il osls plsil dia) ol ) 50
638 ale o cENLTINO 9, 5 Wi-Fi azwgs sl ,¥s Ogule
ol 03 )5

trnngs o WI-Fi (5,55 31 03litusl 150 5L bl | dnaws (¥
2 6ol o o a5 Gl 68 4 cwl sad e 2L sla 4l
ol 00 s salin (ppe U die) Hoad) Joys Ve 390
L,‘»J‘5L¢),JS)|U$)3)JQ,5|P@:QAJ)},(5LQ@(T‘
55 dges Olgic 4 el s o 55 WisFi Lo 5,5 aSuss
Toshibawvoice stream. comeate asiis )lgz K 0l )ois
it Ol )l 4 (85 sy o Jerie Network Boingo

Jlo 3 158l i 0013 3y sla 8 walel lpugas (F
o )90 Slalate 9 plg) 395 Slaslial csn Lol a5l sla
L5 0L Hlasl s esbel &g 4 |, Wi-Fi sla P
S0 40 6Ll Ll sl bley onl 4 4 5l K5 gaias (0




wired line
-

Server

Access Point

b )

Al azdls (Jsls alil 4 s9ame O zlgal atals b5 8

s 4 ol s ple Slales g b o, Sl eslitwl usea

Q),@Qg@éﬁfé)gmg}?b)ﬁ@gjb)'%Q').)

o9 4l (g s 42 50 &5 el il 390 J ST (S5

AL cuial Gl alis il 5 sgame g LS e 4Kl 4
.LJJL)@)L)),?)J

DOSbelﬁ)éd)ﬁ

QG dlw) (s a9 oo 038l L 5l oss 38 el alos ol
g b dalgs Jol &l g9y 86 Loy (Kl (b ggs
Sl b ol 5l g ol obss sl olfaws o o5 s
sile 23b g st 53 8 ul e sl oy 039 el 4
Airmagnet

o o> b Jlg 6 5l oslizal b 51 4t 51 DOS (65k 1o
o> b ablise ;5 K15 oo 5o ditma b ol GLls a5 (6 Ko
wireless aJ ,5 xlg 0 QOS sla U8 sl Lige DoS
abs ;5 cuawl o0 IDS Gla 3 e 558 55l 05l DMZ
Colep 93 9 3,818 o 1 s A g e 4 G b
G pd >b g 3,10 3429 DOSI 5 8ol sl JolST bos
Rl ) oo 53 cnl Jhs lgie (al )lse 08,5 k3 Lo L
V-

s 450 (5,5 50

YQ\ Qg'y 2 LS)KS}A) )l 03D Lf':“{ « L_;Lm 4.(.:.:9).) 4.2;'
G5 oKl 93 o ) G50, 9 g pasis Ol g
J‘ZQMMW)LZ&L“9@L“QG‘”)L“JQQ;Q9W9
9)‘9).))‘4.{@'[‘,%Mb).:))).)wlzﬁksl)a)ljw'
MJ.:|5JL§0@>|).»°.L~54J.¢.> ﬁ@)wé)déJ,A):lw
wﬂ)élﬁw)j&”}é)b‘ﬂéhw&w@
PR o.M| JA.C-Q:LSLQ L;‘L»L.w PR .LSIJ.U bl) 035 LS)LW o.)Lu
WL‘\.{Mf\C W&w\ )Q)IBOSton)JY \dl.w
Ll oas sl 0ol 6K 50, sla

ol 5l 6,5, Ex o il ool &5 sl asls bl 4
K 4 4 53 b (5l oS Ao 518 il publy sl gy O

WYiFi Mobile Phone

WIFT Mobile
Phone

WiFT Mobile
Phone

WiFI Wobile Phone

ulévss) )J»i:ecsla d,uf Jlesl
0 )49)9LJ|9).3[9 )l o.)[n.w| JJ’M&:\.AM.))', .,\.ul,.u)f.»d:v_)b U'.’-l
),&d@ogﬁom&fwéhmwm[w o A

Siwlaz sl 055 byl s5lwlaz

S s 9 e 50 G bl L AP Ygana asil s 4
o AP ol G5,b 95 )3 39590 (5, sla oKl (aiwa oul
wlrndgs ol b sl 0 Broadcast Domain X, )5 Ygors
A 59, 29290 Sla oy, Sl eslitul b Ll oo pannn 4T S
4 cuws ARP cache Poisoning sibe sai (i85 g sla
osized ules plasl Broadcast sl s 55, Exploit sl
MMAPQ&I)G){:swébomlx@sﬂ){m
S99 90 Ls)lf(_;l.ﬁoml S)90 )2 dl.n.’il U'.’-l .M))l).‘édlo?.))yl)
S9) Mkt haie pramy Al 4 45 00l LS Al S
Bl salys

g L g pamn sl 458 5 45 63b5 sl 5y ] S 4
A 5gd o0 Sl ad o S8l da asil (ul Gilw sl 090 4
Al oo 5 el la aid ol Sl eads dg sl (ST paw sla a4l
AJu;JL) <° ).h.» S)9R C)b L)'.’-I 0 C,..:.uc| 6|).: as LSDM J§|J_’>
VLAN ,5 Jsls alis 5l - Al 03,5 Ayl 9 ilw o
il o 4Kad 3 ¥ Y sl ple 0l 13 L g 4l

o3lw sld Caro pl gy Chdlo
ol ars DM 4 s Yguol y— sl &l )lsle
3o AP G 11 o 45t A & (s 45 0
Ha g0 00iS dex 40 ) Ol 4 e pas 5 (Gie Slo Al >
39&.: 09.,\.34&,.&4.30.).2.‘54.1.49\’ Aiy S S ‘LJ9|J..:.A s> )|
Gosb b T sl 05T cazr 5 b AP (5,8 5 sl o

12 Access Point

www.ECA.ir



g (o0 e [o sl s5le PCT sl o)l87 ol a5 4
PCMCIA 3l 35kl 31 g 6100 azs bl Db L (sl 55 o
Lol B 6ol L Sgy g b o (g S 008 o0 s
w-H .).5).:.{» 0 4 USB [ L_;Lm),%L)T 5l _).,3],3 <° asls
08 Jb Os s 1 o sl OloT Yoore 4 Hgnls]
Joog USB o5 )5 G a1, 0T abul, <l USB g5 51 311 s
1L Jule prs 268" (0 oibg) 1) 395 S9mals (B g A0S
s ) B3> Pl oKy 5 a8 plelid | aas dlwy ol
3,10 18 e b 65 (o K 69, 2 Ygera Ll oK a8

A8 s gnlsT sl g alulid | T xlgs (o0 5909 9
3 365 Sl ol 3 b sl 508 e Ll ol 5y
ods ad,e gulsT ol a4 a5 1) e blo)l laas asls
[rsess? s obls)l o ylsl LS‘):‘ @'b&o' 9> XP 5935u9) ..Lg)gT
il ais Sge 5, o ek 9 8 LI s ux dea 31 ()0
AL 39250 i)l G Olgie 45 w08 G o 1L Ob s
plos a8l (b 2 I 9 au8” SIS connectionass's sy, s9

15 driver

ik axlge b () 50, 09 6 K00 5 s K 30, Ll
2,5 dalys des cl )50, 09 a5 sl Al 4

313 5 a4 SO 5l 50 L 4l

Jgare s ol gae iz 4 5L prey &80 S 23l sl
b o b Ol e K Jols prn sla 4Kl o 5
G Jhate sla jigels slae 4) s e )8 5 1T ol
K sd Ko b s S 52,8 Jle Olgie 4 s (4l
bls)l G 509y S9aals 93 a5 suta sl S5 ) [rsaes? A
M@Lw,_sb.:dﬂflfJ)‘ng@gﬁggk)a:)c.bb@)hﬂ
B9 S Juog G se 1k p3ge 4 ) pan Ol rase cul OF
6kl Sgm 4 Sl 39,0 4 dgh (S0 K (apd 4 Ol s
S b s iy 3 00l Juog SanslS S 4 g (0 Joas
039430 D Y,w a5 b <° uolas| L5’.>|.> 0ds o [P @Llu
cwl192.168.x.x

ISP aliwy a5 a8 sais o TP SLis 5l (559,98l 5 Ob e
@LZ.S4.g|)Lmb.>|.>QT9.>);L§ou$9.>).g|)J.gLik§oual..a.li|
sotis NAT' @) a5 coinguas (ol a8 o colsa oaxie I P
4 el s ko sl iseelS on bl 4l 4Y K el
"5)9TL§° 399

o 45 Sla ) s s P Ol s 535 5 Sl
Elgl > . sl i sl o)l cwl alils 5euals o )o
s PCI Jsglaze sla o)l 0T 5l pan 36l oads 4,0 cgite

13 Wireless Access Point ( WAP )

www.ECA.ir

14 network Address Translation

C)..I; (.5).3) 059 dx0 Cas 8_94

o Sledbl Jsls 50,8 Ossle b Sl -V | b &l LS| cw s 4/5 | 0ssle)  IFDA

Slatwl (g 55lg @ya8 5l =Y s (54,8

0 S S (S5l )8 JS 16 b R

s obas gg aw a4 Wi-Fi) b Gly | 1, 5 Joa cw Ko | Wi-) sl sly

5 Joax o a5 802.11 Jus o5 Awoles abi>de (Fi

>/ 93 22 = - S KA of (]

s> 4 Hohiea LSw o)Ll (el 0oy Ol
A dalgs asll oail ,s &S suas sl
Gk ol ole el S sslea 554l9S
O.ll.w‘_}o.c;_&l&.o(_ghc\.g?)'lw
Loy osh cum oliws 09,5 )3 b Sy




ol e Jos il Glo asr Sl puw
Loy osd s ol 095 )5 b SSglessS
G oan wlol LB slhl, L L)l J<o
2 b G ooke by, sl seels
Al (g0 g e
bzl SKan g 55 S3eleSS ol bo s\| 802.1la
{JJ«A O - . IS . | . .“ S B .
P R ol e 9t S o K 0F
lacwl  Solaze sl )6 51 802.11b
e 0wl (Folile il 8 ) /9 Al
LS
IS PSR S WARS- P PRTNPT STEI -7 G G 802.11b
Sl
S ISP oo €a 1)
adols
802.11b Jue L &5 cunl o9y o5 Gy G 802.11g
adols
& 2kalws 5 Jiluy sl prs 02l 51 -1 Gy Lsls™ VY- Sgish
g Slatwl (aiwa 5enels” sl
PRk Foeals Jus cd ¥ | e sl vrY
ML.QA @'93‘”’ S 6')'.\—"
Jp)ahﬁwloT@@)b—\”
el Dopar by osdes cua oSy
 siblos o€ 4 ot alol b 4 el
il by o5 cul Sl Slas ) [ a5 Gl e 110 5l S GPRS
oalitwl aiwa GSM & s a5 wljea | Gidg sl oo b
Spdaa | [pea ik
- Aol cwln
@b))%%r’bg.)?o‘uﬁ—f C

www.ECA.ir



dLﬁf)l{ slass L) (SQ.M Ly U‘.'.I ol

) J).LLA O g Sloos L)'.’.l )I a5 s.))l.)

w ool o gove s} QLo)'

I bas 5 Gugm SO Lol usea -V
.&T@gwgolﬂéwv/é}w

03boT gin Juos ol oasl Jom oledilys oo | 65 ol a0l cacpu Y/0 s
o5 pam o Sl 3 Aden Sloss &l | Gidgy e | g o3 bt
Slgsuel ol jon sloadl sl po (olas il | olea A5 YA 590 b
SS9 ol Jlo el ST &8 |l b | o sk
S e LT aas o)l il

GRS Sy g sl sgh Ly s Jsl | &5 b8 e | s e e Y| BG) pou Ju
iyl ol (g gt Jde 09T oo pal b | il Sl | ok Jb
AT&T) zI o g sl s PCS Sprint) | s ol en | o oks™ FAF
Jo 53 45 (e ok ¥+ b Y- +) (EDGE) b | oS o Jb s
S5 ] 39290 s DIl s L5l oy J&w b

VI

Cw olST VFF
oS e o
Ghls gy
s Y

Fomall Gk ol b & cwl o8 Gl | &5 ol |08 Sl S P54
ol ooy Sl conl 4 0ad o)l Gl e S o ghS

- 2l eslizl (Dial-Up) s ,8 | il (oo o

www.ECA.ir




;2
[1] Akyildiz I. F., Su W., Sankarasubramaniam§ ”
and Cayircl E., “A survey on sensor networks”, in: Pro-
ceedings of the IEEE Communication Magazine, Vol.
40, pp. 102-114, August 2002.
[2] Ilyas M. and Mahgoub I., "Handbook of Sen-
sor Networks: Compact Wireless and Wired Sensing
Systems", in: Proceedings of the CRC Press, London,
Washington, D.C., 2005.
[3] Kahn J.M., Katz R.H. and Pister K.S.J., “Next
century challenges: mobile networking for smart dust”,
in: Proceedings of the ACM MobiCom 99, Washington,
USA, pp. 271-278,1999.
[4] D. Chen and K. Varshney, “QoS Support in
Wireless Sensor Networks: A Survey” Department of
EECS, Syracuse University Syracuse, NY, U.S.A 13244,
2004
[5] A. Ganz, Z. Ganz, and K. Wongthavarawat,
Multimedia Wireless Networks:Technologies, Stand-
ards, and QoS , Prentice Hall, Upper SaddleRiver, NJ,
2004.
[6] E. Crawley et al., “A Framework for QoS-Based
Routing in the Internet, ” RFC 2386, http://www.ietf.
org/rfc/rfc.2386.txt, Aug. 1998.
[7] Z. Demetrios, “A Glance at Quality of Services
in Mobile Ad-Hoc Networks, ” http://www.cs.ucr.edu/
csyiazti/cs260.html, November 2001.
[8] D. Zeinalipour, S. Aristeidou, S. Kazeli, “IP
Quality of Services (in Greek), ” http://www.cs.ucr.edu/
csyiazti/downloads/papers/ipqos/ papers/ip-qos.pdf,
1999
[9] K. Wui, J. Harms, “QoS Support in Mobile Ad
Hoc Networks, ” Crossing Boundaries — an interdiscipli-
nary Journal, Vol 1, No 1, Fall 2001.
[10]  S. Chakrabarti and A. Mishra, “QoS Issues in
Ad Hoc Wireless Networks, ” IEEE Communications
Magazine, pp. 142-148, February 2001.
[11] S. Meguerdichian, F. Koushanfar, M. Potkonjak,
and M. B. Srivastava, “Coverage Problems in Wireless
Ad-hoc Sensor Networks, ” in proceedings of IEEE
Infocom, 2001, pp. 1380-1387
[12]  S. Meguerdichian, F. Koushanfar, G. Qu, and
M. Potkonjak, “Exposure in Wireless Ad-hoc Sensor
Networks, ” in Mobile Computing and Networking,
2001, pp. 139-150.

Adlaad g 27V | @ Dopa | S oS ) Jus 7 DSL
Jrae ol @ ) blogy e 6L S L -Y
BV PN (LAN)(SL'M
B Ll gl aKs g5 oo dslaze —Y PO K
2Kee S
S S Az

O asly g oledbl )l o 093l Sos b S L
gl Y ey b oledbl dols 4 50 5 5 5guelS” sla aslits
Koo bl A5 o upene i S| Gt S35 il 4
shls Y¥sb o ciluw )3 o B9 4 S SeelS sla
13 .l JL{)’ L;Lm 4o 0 f).l.‘iwg.loLJ)l R L;Lm-.:,gsgm
Aol 3,b 5l b Bawl s sas )5 Olaiedo sl JKi ol Jo> sl
LY ‘n)y adl s éé) L 3s2g0 sld Cusgixe ] sl
@ 2l (o dold codgaxe 6|)|3W@6u&yz¢wl;b
V0 JNY - e sl 4Kl Gy alols ST a5 @68
B 6la Can o (5lo 4% b dslin 55 J il ashs
alabe 5 L (sl b cae o 45 Olgis 5gas Sl .2l 4295
Gl 4l £ opl i ce s 5 0)lil )l sla as e
sl Ol 9 bl ST ol Jb s a5 cwl o sl 4565
SIS nl 5l 6,8 iz sgb 4 (pogas Sluwsge b g (oo
Sloslitul b o (o la a4l 4y A3 by 255,8 Jlitl
shls C"Al C)‘l' a5 Sl L8 C|9A| u.ul.wlj.: 9 Wi-Fi L;)",Jyﬁ
ISM' sla S )5 355 (0 020l ISM a5 siiia pola (uils 3
ol 4 laol g oad (B me Lis o ST sla o8 8 Olgie 4
5590 (S ail o8 o Oble I SHae b eme 455Koua
2 ol cpl Sl eslitul Ol pans sla a5 0 sblse Sl
Jle ssb 4 il 0,00 o 50 Sl DUl 5 > a5 Slals
3L sla Joe o 1) il bobs Olg (o0 Dbls)l (pl iy 4
Jusl (aly Sogo 0 ) uslas Ol (oo by 587 Jitie SISl
039 S xie bl s o Al s o Rege Ll D
Shesleul a5 5L 0935 wilgs (oo )8 &5 re opas ALl (0 O
Jasl b sl sl ks 590 Sledbly oads Juaie alils 4 (LS
5o A a9 0l )3 (29 450 el sal s e
09z 51w 15 5919 ol 5l eslatwl Jls )b 45 .0l Jales
(SO pa> L L;Jg.) sl ol )fg)g u.u)l.M da ()|)9Jwa) da J.m
sla 4l sla S ¢ jiage 0,8 eoliwl Olg oo cggu 4
Q),@Cﬂl)aﬁwhuwoi@éh)limbgoﬂw
wwsh@c&foy@wlébqﬁwblwl&u|

3 2anlss 5 ol gmses (5lo 4o )

www.ECA.ir



LPC1768 Cortex-M3 Header Board

asl SUl L CORTEX M3 sl ) 879 Ko (Glsl ol 5 5) 50,00
Voo ddazgi bk o8 ,0 LPC1768 sla,) 87y Ko b ) g
B Y o) p 4 a3 L8 5, Glbl s jaa e sy 93 09K 0o 4l
Slashely 5 el sblze Ko 5l wlk_;rf)l)sdalsp.mmow SR
Joos abd 25" ol pan & USB &9 30,b 3l 9,500 5l 390 5y puals
5 9,%en 03905 p5 9,1 kB 3,0 il 6309 SLISel 51 (K . Al oo
o 4 (il ma Ll (hg) opl 0o il e USB w62,k
& USB L 0550 Juog 3o,b 5l b g axilss ols )l
FlS 9, e dnled pl 59, L) a8 S sl (oo b
Ly USB)g blsyl G,k ¥ 5l aslys (o0 9,800 cnl 035
-3l plsl JTAG &4

c rtex LPC1768 5,559 Ko (55l ol ) g Jloe Jilos 4*

Intelligent Processors by ARM" USB 58] g 45 gm0 pal S5, 4 5l O,_\,«
oled i (2,5 G909 Sla 4l ples L;>9).>.~5I)|.> X2

full speed USB 2.0 oGl (slyls %

Jfo)agg))aafwwulid“

ngagT'Y'LsLm)Ug,_?gy&_;l)b XS

mm&aggcbsw,_sl)|.> X2

Je 5l 9,500 ol SUGL oles sla &y 03,8 les e 9 les Ol %
.9 USB <« JTAG « DEBUG ¢« VREF

.J)I.L:Lwa' ]TAG )}&;K L5>9)'> ‘_g)|..> 0
RESET au5s slyls %*
515 RTC 511 ol 51,3 32.768KHZ Jlians ;5 4

S 9,5 il el sl 55,080 1Y Jliwy 5 4*

http://eshop.eca.ir/link/876.php : Lo Slusgs

LPC2368
Header Board

LPC2368 ,Js,u5'9 Sun 5515l ol g loe J8las %

USB ,59) oo s 550 a9 0 a0 56 09 * X8

led i 5 4 (29,5 o909 Sla wb ples (29,5 Sl % X2
full speed USB 2.0 ,y:Gls” sl,ls %

353 Gg)f))JP.MMUKﬁl o

<o 0 9 VY slasly 29,5 slils % X2

EPRES J.oggchs.hlfksbb 0

USB ¢ JTAG ¢ DE- (5 3l 19 S (o5l SblKal ool sla o pgn 05,5 e i g Jlab 0lsol 4
. s BUG ¢« VREF

slubul JTAG )5,&4[{ =9, Sl % X2

RESET a.8s lyls * X2

515 RTC 51l oy (51,5 32.768KHZ Jliwy ;5 %*

DS 5 %en 51l oy sl 55,0K0 VY Jliwy 5 %

http://eshop.eca.ir/link/2368.php : JuSs Slosgs

@

o
L
oc
L
=
o
a
]

[
ARM

‘\b)l.o.ai:— £9° LJLM—)—,{QJ‘\-L‘JM = QLO.:.LJ

=z
D

www.ECA.ir



e N
Vv *
Rg +V Re
VIN
VOUT
= -y
S
a3 bl o Jlas ) g
e N
A% * NV
RG +V RF
VIN
— VIJUT
& )

Ko b gl ST slaslas (Hb 59,9 Sla e ) 4 4255 pg )

L]

b &g s

AT
single-supply op amp design

A8 a5y e ks Juate 438 ain lae 4 e 59,9

b 3 9 039 L S b Joo LB sla E—
b los S sl Lolls Gial3dl s oo 6 Sl 2l
& 93 b ol cul Ol Jlae (b el osd 4385 2o K
639,09 & Lz canl Olol (5 ,al (ob9s 4385 gie b o i
S ain sl @mie 65 0 dlasl 4 cul Ol sla (29,5 9 la
Slas )l ST 55 3655,8 e 5L Xl eads us) sole & yge0 4
Pl sla 65959 45 YLK sl s Jaxr 44355 2o 95 43 by 0
ailiz ol iy L5 g Jeos cpmo s cAiS o0 5511 ol |y o
&S ol OT (6399 K5 3929 bl o 00ls olis \ JKo s
W 4 b e Wi 5l Olgs (0 394 (o0 0515 5 5L a4

28 g ez el Sy 9 S il de
b adis o6 ohlie s Ngd or o) JiKew gl SuelKin
Sgi oo 03l Olas (S Wy (6399 e > S jiins Jlasl
(2U93) 9> e min 3,8 ,5 a8 4wl aslea (Y JK2)
a4l 35,5 oo 5kl e Sle abi a5 (39,9 Wy 3,15 3929
o S Oogr e )ge0 53 .35 ,5 (0 Wl 5 Olgs o5 auie
I bl i b (29,5 Wy ) 48 (o3 L8 (95 40 ol
slasly LK el (gl lgds e mia b ) iz plsil
Aol o ool ST el 1) ol e 55 e ool 6399

‘10)[.4;.&-(:93 dLu—)_:yt\.lm —)|J.AU_>|).>.~

www.ECA.ir

ﬁ
*



QA 2o 3 b 1 ol T (5150

Vour =mViN +b 2)
Vour =mViy —b 3)
Vour =—mViy +0 4
Vour =—mViy —b 5)

b 3909 5Wy s o3k sbls &5 Jhoms 4 SPLT s b
Olis Y 9 & OY¥slee y3 aGlises il sl j> cwl &g F
VOUT=1/0 V @ VIN=0/1V, )osls bl& ¢yl o 0ls
o AL Y sl ;o (VOUT=4/0 V @ VIN=0/2V
AT s oad 03ls lasie glpb s m b il
1=m(0.D)+b (6)

4=m(0.2)+b 1¢s)

.h.lT & Sk M=V g b=-v )_1..)[14 V2 F OWslee J> b
Ao 4 &S Wgdh (o0 6K Y Asles 4o Isaxe b g m OS]
..X%T(SAC,«M)JJ.A aJslee

Vour =30Viy -2 €))

JS5 Ulo ol b s 5,5 b 5 7 dslan 5165 5 g
9290 Sla o3ls b wlasin cuwl ¥ dlslas silea A asles
S dhwly ol Aslee JKo 908 0 e [ b g m cde
waK.gT@w&bgmwwjle oles 5l g9 0
s b=-Y slls dinwe J> ol) Joo$5 g &S ol (5)l0n sl
s 5 4y 900 Slul O B Y ¥l sl lajlae ol aslb m=Y .
Aoleas eols olis F edls B Y el (pglie e
VOUT=mVIN+b:\ cJ

J&.i)).) .L&b..)uaodjl)l\ C,JL> LSI)-’ |)Ul>o|)4§6)|M)k5Lu
ol 02 0ol Olis YV

Rg Re
AN * NN
il N
R, TLV2471 —— Vour
AAAY *—+
Vin -
R
Veer 2
Y Jss
R, Vour

Bkl 5 3y pams 03506 31 03lial b Ol o0 | sle ol slas

3 ‘\O)Lo.:u—‘ﬁg.‘) dl.w—)_g,_»t\.l.xc _)LMLF")'?

www.ECA.ir

VS FRRNCI) .»%T).e Wlan cpl Ho.55le o0 Hlgds |) 436 )
slaaly 53,8 o S0 Py S Ll %T sblie b
o3l — ST sla el ST 35907 " Olgic L SLAAOGS s )18
by Dlus s 5jls (0l ;_gT SYsles das 4 "oslw JT
3 )90 JT ol ;:w| ;_)T SYolee idgs yo aS JT ol ;’,vol g”)T 4

R VR K| el B PRCSSTR  pPag Je  Fro

PARAMETER NAME PARAMETER SYMBOL VALUE
Input current Iy 0
Input offset-voltage Vos 0
Input impedance I oo
Output impedance Zout 0
Gain a oo
Soe by i

Wy 4 1) (29,5 Wy 6 ol (S ads e SOl eolanl
Shls lae aalla cusgame opl ST (0 39ame e Cute
B (sT9 > sy bl , LSJULO ol 45 335 Ee e 5L
39l = S99 (5"’[” B0 (5399 slaldy LSI){ Lol ol &°
lgs < Jlae g5 Y ;:w| “r‘l el ) Dg>ge 5y alole b

S 8Ky e (69,9 slajls
63909 |y wd )8l cos | e 3909 sl cuwl s
Ozt ik S Sy s S al 4 cuwl O sla
9 (5299 L;Lm;,Ja.B [GRY} O late reK.«.Qﬂb 45.\«5&‘05 Sl
oLl cul %)T @ E9 oSan sl > oles ) & 5o

ST e eS| sla (6399

| VR OV-T) K1 PP

L ool sl &5 solae slul g plﬁw‘us)ww STy
SWslee 4 O3,y b Jolo cpl 05,5 Jis dljn 4 08 0
Ot g ) olesea Yol 9 Slasin abl (ol %T
G S O 4l K8 4z 4 bl OT ablas oSyl
IS E92) (b Olgie L) sas oo Ol |) dlslee S a5 Lise
oy K 0esST s Jo caglin polie s sl ) OYsles g
Al lasl s sl o

owmiluw.la}ﬂ)[udgagm 5w| QT&JL&:I C_‘b‘g‘l
ol

y=tmxtb (D

@@gmp@ow&ol),l@?@)bwbmw
Slorea SYslee a368 (s 5l (Lo,e) b g () M cdle
.Jj)IKGALoJ.Z(_;g)L;%b @h&obp&kéwuig) )Lefgdg
;@Iwbmw Jal 5 K @l plas™ ja a5 )lae ez
b K6 b cdls sl s ol oas osls olis il oss
SbMhol T ,s asxslond 4510 B Y w¥sles o
ol 00 wg)@m&bwﬂ Ol gf.:;g,li”ts\a‘azi
SYsles Olgs 0 VIN g VOUT a5 5695 05ls azws G 0als b
031> a5 gl Asles gl o m 5 b 03,91 Cawds gz | Slo e
)|_LA &ym,b wk.a;&‘ﬁwﬂbb D9>9R 6&:
DS g0 pasden |y Sl 3550 ool Sl ool cgz Sl 5550
s bl (e edd 0ols Slasin I 4,8 5 sg>ge sels
2Ll Sy /Y BN ook s S g (29,5 S



RF + RG
Rg

J (15)

I _Rr (16)

R Rr+R
b=Vrer| 5 || G
1+R RG

VOUT=-mVIN-b:¥f oJ&>

SLIF o gl | oo, § JKE 5o oxd ool olis lae
6 damlonn yoliia & Ul 3l oslitel b lae ool dsles 385 0
03,91 ey Sl sl ool o (639,59 51 K o 4 by
Xl o0 03938l VREF 9 VIN 4 |50 sl gl VA dsles

a7

S5 A
R
Vour = _VIN(_J - VREF(R_;] (18)
| = 2E (19)
R
R
|b| = VREF(R_F] (20)
G2

bl 5 e oo 4 4385 e S bl OT (b
N5y K 5 dbalyy Jbo ol b sl 4355 aie 93 b el U
S bl ol (bl (o casy (B 50 s ahie (o)b
el T & Lz i o0 (A sgame (K5 Bl 4 485 pe
b sla Cal Ol auils (6 5 390 sla culild 5 o008 sla
S5 sla,mall slhls TLCO8x o TIYLV247x, TLCO7x
038 Sogo > cpl by idl ol eslal B8 (gl 4izs &
S o slg oo 5,8 L3 eolawl 590 (o slas )l
G5 aie 95 b g3 line 390 4 s 1) (6 55 Hlos 5 Shoe
b oo ol ST (olb b abal, 5 5 6 ledbl awal azsls
Texas Instruments ,s oly o L s g S
b sla s olgie L Application Note SLOA030

il i mie Kb ol cal OT

LabVIEW 8 Basics II CBT

http://eshop.eca.ir/link/250.php : LS olxusgs

s igol 45 goso

4L ], Slus 5 Obats acgea opl . National Instruments 158l p 5 0550
L;LQJ')LQ/O l.: JAK )9b.-~b b)l.w <° )Jlé |) 2l ob).i'n )l{ 44‘-&9).‘2: )|).9| rb).; U'.’-I L: (Jl:>
903;)lf4.3&9).\2 Ol dowgs sizl) 4 Jlens 9 oals LSl 58 £ Lﬂ|)¢§-|cﬁo.<&

QA 2o 3 b 1 ol T (5150

R Rr+R
VOUTzle(Rl +2R2)( FI;-G GJ'F e (9)
R, Rp +Rg
""" MR +Ry | Rg
=( R2 J[RF+RG] (10)
R;+Ry Rg
R, Rp +Rg
b—VREF(R1+R2)( Re ] (1n
VOUT=mVIN-b :Y ol

o GLIY s sl |y Jo o, F JKe 55 00 ool 0lis Lo
Jlasl s 5e5 dsles Hlawe u':.u"l,oﬂ Gk ol ol ol dsles a8
e )5 epgs Usles Hlae aSul3l Gas ol sawl cwss R2 9 R1
Olgs JToxl dsles & ,b 5l lae Ol i ;% R1 9 R2

Db (0 dpolna
Rp +Rg +Ry|Ry ]
Vour = Viy| G AR | (12)
ouT IN( RG n R1||R2
“““ v Ry Rp
REFL Ry + Ry )\ Rg + Ry|[Rg
_ Rp +Rg +Ry||Ry (13)
R +Ry|[Re
_ Ry Rp 14
|b| VREF(RI + Rz ]( R’G + R’l + R2 J ( )

VOUT=-mVIN +b: ¥ o>

P el sl sl ol @b & JK5 53 51 eols 0l s
AAd (e sl

23l o Ukl 51 Jols lae ool sles

‘10)[.@.3—‘:93 dlm—)_:yt\.lm —)an@‘):;

www.ECA.ir

fY



Sals

‘\b)l.mi:— £9° tJLM—)—.{y‘\-L"M -

AVR Ethernet Board

L oa ot mlcrochlp oS b esle ENC28J6O asls sl ang u,l 23

Sy K ENC28J6O & 7 2 fo s ’f’*{

‘ ;09
el o o5l 3 - fCD 7] o o ATMEGAS2A

. Jals‘b)aw|)|o.>l.o.~w|o9:u6ﬂfabgwyubfﬁ|)sdwupw
D).) 4.:94.: 0)9).: 9(.5“"’9" ML:)JW[D)Y LSLQ 4JL>uLS bl,o.md.:uaa)}ol

29 g Wlaziw g LSS
ATMEGAI2A )55 5n 5
ENC28J60 10Mbit i ) zs s

"™ . Los OlKe (gt 33 F 32
j’/ . AVR ECﬂ Y18 s, LCD slyls s
ETHERNET HARDWARE EEprom abil> Juasl olSal 2
.3)) u))f [o|)§9).: (5|).>ISP )yfalf S
59,550 C g A Ds 95 6l (79,5 )9S
http://eshop.eca.ir/link/829.php : JuuS Slusgs LED )b Sl astis oledbl wdl s 5 dlol Gioles

Digital ICs Tester

qsbwd.f&”;&ll QL>|)L>9L')I.LL¢§)LC o|))w)3.>9.>.9.n Q&ﬁ&wﬂé
as 039 G{yg)ﬁl Olabd Ga %J%Mﬁdl)"i)’.ﬁi}tsﬂ‘s)l{'). o B9 O]
k5:|):>)|ul,}tsngi%.auMﬁwbhﬁsgoaww&ﬁ)ﬁwﬂogﬂ@f
@79 la JKislosl P e IC a|9_»| 038 s K o O.:|.J..fuolf| ol
al,;l s Cgz (UKl shls a5 sil o sl 48,0 Olb Ol I Sand
.L:|93 &9 WA &P s ULN 9CMOS 9TTL sl o.>|93l:'> J).g)lf).g sl IC
b S S5 5 033 3 b 0392 s 5 s | labih Kon 0laj (505 3
e e | Ask ol L s
;o€ s 5 ol
TAXX 5w 52,8 5 sl IC ¢

TTL CMOS 40XX (50 5,05 5 sla IC «
45XX s 3,25 5 sla IC «

ULN 20XX (5 s 3,5, 5 sl IC «

ULN 28XX (5 s 3,0,5 5 sl IC «
http://eshop.eca.ir/link/633.php : LSS Slxusgs

@9? 6°3)9 w?“ éﬁ =5 9 6999 sl e Sl eslael cgs> AVR arwg 5,

C,«;»‘o.LA»L?bbAVRLsLQ)J)SJg)@

PLC sl J,u8 sla olKiws Olgie 45 girio sla s 5o
Sy bwgs (63,5 9 Lhjeel b il sla 039 ,0 o esli

9 MATLAB .l &Jgj.ﬂl 9 Oz L;LQ)|).9| P L &ALQA
.. s LABVIEW

ﬁ
.1

www.ECA.ir

v http://eshop.eca.ir/link/621.php : LS olxusgs



razlos 0lizul Line modem Pt

Aoy 4 as 5 o RTU g bls)l bl sl o page £95 0l
QLQW@'waulﬁwwaLﬁaqu),J
FSK (frequency shift ogmwdosn 1 5 0 ols” G 5l a8
ol 3l g oo 0slitul ledbl wil,s 5 bl sl (keying
RSZ32 6“@),{%9%5“)' 6)'/,3).»4{@[.&[9-))[.6[6.\940
ol o DAl Usls #5539 (o0 05lizal 23l Sloe RS485
Aol o 48l s e 48 LAY g ool b s £
el 02aT ¥ US55 Lo pge £33 ol 5l sl Aiges

2wl o Ay )5 b poge 51 o3liiuwl
sl Jowo )5 LKl sla g 45 bys 10 sla RTU gilge el
b e 1 5l wlgs oo abols ol i)l 13 J s Jxe 5,90
Sl by S Do 4 0k Sl Kl e gl s s
Dial sla Jlasl ;I eslizwl y95 Juolgs ,5 la RTU ¢ (bls)l
Somels e a4 b b s g5 culys 0L o i Up
55 6L COM &) 6|)|_545P.3)‘|3 5L sl RTUgr:b,A 93
9 .L:).; o IS a5 d,izwla_ o o b P92 cd gl

K 9 355 oy fisnals 4 ailys 0 RTU
Mg Ol bawgs sas plul ) ) cpl lgn a8 61580 o 55
@qufsy.Mde;wa);}goﬁlmeTU oS
MB@WL}JB LS)S%AK Olakad 0dig ,8 sl ojles yo é’l)
Jlasl G poge 93 S o Joe il Jie Dial Up sla P9
Jie ) Sledbl of sy 40 a5 25,91 (o0 3929 40 |, cdge
osliiwl il sla ks 5l e page 95 cpl oS sl s
Oloa Lol .05 08 (oo 1,8 oslatwl 3590 5989 45 Ju5 (yaodr 45 1S o
@.wlggwwab)woihb#wﬁbdﬁfﬁﬁ
@l 6l b pga g9 nl Sl 39 (0 Aoy &5 el s ren
Sl bl pules oslitul o)l oledbl Jlo)l 4 5L ity

RTU

pose Aoy RTU 5 jig000ls” o ol - ) IS5

www.ECA.ir



Ca\g‘Lw 29 ledbl 6)9T &= LA‘”' Jaoo o
S5 o ol e
Obls 20,40 )38l p 5 9 5gaals @

S0, Sl s )11 9 rots pKa )3 45T Lol 0436 95
:j'.\b‘)l.:&..\&,;,_;c)|)§o.>l.&§.w|.>)9.o
.J,AZMMNYQJ.UL;.\pWTuB;h
--*-:—&33)|9w|pw4e'

3y pines 4 la ol o Gusige b 5 eSS @Blge A
S 0,8 S gl N b el asg LB a5 s e
o] & 2 &5 A o oo b 4 Dlabd 59, 2 39290
D oo Olakad JalS S

5,0 LIl L;LQW 03 x4 5l a8 glaks VS )
el 03 030y Hioles

T Ul g5 5 5 pmealS 13155l (sla Capluo
oh9) o 63k oley Sae ¢l STl RTU 5 la seuals
T olae 9 pmars T (o5 oy e T (sl iiley (3L
Aol G b g aslale ( Kuin alg) sla ), Jolis 195 o
abgs o odige b 9 aansiSS 2L 55 3)50 pens o5 Olej e
M)).(L)Lm}'b.}.ﬁ.}‘sn)l)é‘sm)ﬁ))yol)){)dihug

sl olws opl ol Jeols Olisebl
ts“"l"’ Olakd 9 RTU «

ST (5399 sla Jgslo o

s 63909 sla Jyjle @

PLC 3 RTU (0 bls,lol8 5 e
wobazs! bls,l L5

) 0l b3 g o

Jizmss 5 ST Sledbl bls | Kad o

Central Slite & Master Statlon

R5-232

PLC Racks

Cperalor Sation
(Optional)

AT Rad

RTU Slave Address 1

\ oz
-

www.ECA.ir




b o3 b a4 sly o &5 cul elge 52 (5 sla o)
b Pl prcs S By 05T S8 (5 e Al Sl pans
Ol Gla Cosgame 9 39290 (Sl ol S s () 1 9 (0
b LSl wlgs

o leds o b Ole Jhal job 4 b (ulys a5 (65,90 (oles
o 4 aled)d B el g Juaia ob 4 alme cal S0
Q&%lblg%‘sﬂwéhwwgyl)b).))bﬁ
A8 S8 il wluo 9 bl il b cwlite 5L 390

e
[1] Bailely , david , practical scada
[2] Park , john , practical data acquisition and con-
trol systems
[3] Clarke , goedon ,modern scada protocols

1ol s (5131

Dy (2 9 pb Ia&glw._iiel)bgéﬁ)ubx&@&m
g5 b Il 59) 40 sl piass 45 250 sl 058" 40 b 2> 3l
aosa gl b 26,8 13 eolatwl 5,90 39290 (bliyl slael, 4
ool Ob) 4 o9d a8 S (bli)l flug same (b 5L sla
L9 i bohs sze0 sl gl ((de sl asiis 51 oslanwl 55
sl il sl ) L 4 sla alils pull 5 (bls)l sl g
3,90 sl GPRS (general purpose radio system) ol oa
Gl Cole dadas Gulal 5 385 qwiige S 3,8 L3 angs
[580! I~ G 3,8 L0180 dog5 5 g0 (sl Jud Cond 55 00
Sl sl a8 T 25290 Sl s b o

o)b)s p3¥ Slb>Ye b gl L2l 6102 piuas Jaalys (o S
d9h 283 1b gk 4B S B s plucw dsguaie Slakd cois
WS s Golasl wlaxda )l cole (o azdg (S 00 gua &

VEWR [ B e : :?.'_'!__ =-l_':__'= ——
F&:I]H[-LE' " Iﬁh%q '-h--h-q_"‘ — "--.i";-ﬂh's '“--:-_-q-- —
- - - Tee— T e
Pﬂ'.l; -Lﬁ]'ﬂl % ] u._.. _ --__E:Fa}hi""
'E_h:h’ha. St HE"’I‘M. . = . -—=p
--“--"-""'_Ew F'hu... n‘h’hr o “'[Emj *w. tw b T .
e T gy ] by l i
—— I 1 _-'—--______“ []_E_ﬁslﬂ '\-\__\_\__. ["h...: l_":‘h: .
L (% e _,_h__l_;;l'--—- __q_f'n M -r i 3_.] "*rE;..,,} .
oy | e L
~— : N | b e B}
el _'_h — - - H_.:-_-::_h_% _
T LBy T
Front Panel _ Block Diagram

L 35103,5T 39200 |y dmias ol 4 el SLs Sabo 9 sl 33l 3 inles amio — F S

NI Measurement Studio Enterprise 2010 for VS2005/2008/2010

o3litnl g g9l sla J,u8 ¢ LM 5l ax LS (sl dcgexe Measurement Studio 2010
@b slp 1oy 13l p 5 ol sl NET 2005./2008/2010 90592l Jlg 55 by Solo )5
s29d) DUl 9 )l poles 51 (Mo zud 09 lg5 (o0 9 03505 lge gr392l lgsug Oluss
oles o osliiwl (LB la ciigws cpl L anles eslatwl 345 sla )l sl pr 3 o3l IS wis L
. 2l oo .. s Windows Forms, Web Forms, ActiveX s ;| gog92ml Jlgss slozomsd
o sl bl o S 555 Al Jusd S 436 s Sl SUISal b TADVIEW 1330 p
53 030kl 6 1551 65 ol Jaangs OT SlSel (ol 9 0392 e 9 30xia 58 5 5l @lss L

Bl (o g23gtnl dlgsag b

<o NI Measurement
ﬁsmdlo Enterprise
" 2010

w

o 200kl Studio
i | \ \ﬁ‘ i~ @ &%ﬁf:

AWz seudinwg cipns waweinsoaw Iy

http://eshop.eca.ir/link/735.php : LS Slxusgs

www.ECA.ir



‘\b)l.mi:— £9° dl-w—)—,{p-"\-l-"w = Ql:.:.l.\.'i

NXP ARM LPC1768 DevBoard Cortex-M3

3.2"touchscreen LCD
with JLink V8 On board

p9> Jus aiwa olul a8 039 NXP o8 )5 4 3lae LPC1768 (ulul » Cortex-M3 LPC1768 soigal 3,

s o (embedded) azigs sla s $l83,)8" 5l dtua ol a8 b ARM Cortex-M3 sla J 5y S
Golas 4 Olgs (o o 033515 5 5l Jus ol (b Blaal alex Sl sl aiS (b (0 ¥V G351 5 9 08 (B ae Olg A sla
a3 o)Ll Kby 9 diadign Sla plus (rio Slaygige J a8 (rie Slbls)l (5,5 ol

Y 5 USB2.0 &ljugas 5l 5 634 (Jlink) Kudi> (On Board)s 5T el 59 slls Cortex-M3 LPC1768 ij9el 5,
Jol5 5,515 iz 62k sl sl sla Jls 5> 30 0l CD a8 (oo Slutiy RS-485 (pioen 9 CAN (oo it
il 0 LPC17XX (5 0 ARM sla J 579 Ko

Features:

e Powerful MCU core: Cortex-M3

e processing rates of up to 100MHz, and includes a support eight areas of memory protection
unit (MPU)

e Built-in Nested Vectored Interrupt Controller (NVIC)

e 512KB on-chip Flash program memory, to support in-system programming (ISP) and In-
Application Programming (IAP)

e 64KB SRAM for high-performance CPU through the instruction bus, system bus, data bus
access

e AHB multi-layer matrix with 8-channel general purpose DMA controller (GPDMA)

e support the SSP, UART, AD / DA, Timer, GPIO, etc., can be used for memory to memory
transfers

e standard JTAG test / debug interface and debug serial line and serial line tracking port op-
tions

e Emulation trace module supports real-time tracking

e 4 low-power modes: sleep, deep sleep, down, deep power-down

e single 3.3V power supply (2.4V - 3.6V)

e Operating temperature: -40 ° C -85 ° C

e non-maskable interrupt (NMI) input

e On-chip integrated power-on reset circuit

e built-in system tick timer (SysTick), easy operating system migration.
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20 5.24
\ 25 6.55
\ . 100 26.2
\ \ 200 52.4
\ 50 13.1
\ \ 60 15.7
\ \ 250 65.5
\ \ \ 500 131

0/DRDY Zero| RS1| RSO |R/W | STBY| G1| G2
0 0 1 1 1 0 0 0

Read reg = &B00111000
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s h =[w:{L°30M|) 0 (_;).:fo)'b_ﬂ
,normal mode Vref

Read_reg = &B00111000 V= 1DC Resolution ™ Value

' same as comm_reg : selecting data , read esoiution

mode

' Spi Config _ 25v

Config Spi = Hard , Interrupt = Off , Data Order V= 65536 < Value

= Msb , Master = Yes ,

Polarity = Low , Phase = 0, Clockrate = 128 , Slks b 55 3905 09¥55) o alwy & Mg g2 e s

Salys s 3, 5y Llade 5 - e 6,8 o5l g, & el (2
'----Sendig Configurations Data To Registers--- Sy
Ad7715: g §
$regfile = "m32def.dat"
'reset off $crystal = 8000000
Spiinit $baud = 19200
Chip_select =0 $hwstack = 128
Reset chip=0 $swstack = 128
Spiout Comm_reg , 1 $framesize = 128
Spiout Setup_reg , 1
Chip_select = 1 Config Lcd = 16 * 2
Reset chip =1 Config Lcdpin = Pin , Db4 = Porta.2 , Db5 =
Porta.3 , Db6 = Porta.4 , _
Do Db7 = Porta.5 , E = Porta.1 , Rs = Porta.0
Bitwait Data_ready , Reset Cursor Off
Chip_select=0 Cls
Reset _chip =0 Lcd "AD7715 Simple Board"
Reset_chip =1 Print "AD7715 Simple Board"
Wait 5
Spiout Read_reg , 1 Config Pinb.3 = Input
Waitms 40 Config Portb.2 = Output

Config Portb.1 = Output
Spiin Data_msb , 1

Spiin Data_lIsb , 1 Const Res = .3814
Waitms 30 Const Res_div =.0001
Chip_select =1
D|m Calc As Integer
Complete_data = Makeint(data_Isb , Data_msb) Pins alias
Data_read = Str(complete_data) Data_ready Alias Pinb.3
Calc = Complete_data * Res Chip_select Alias Portb.1 §
Calc = Calc * Res_div Reset_chip Alias Portb.2 )
Print Calc ; "Volt" ' Registers alias 3\
Print Data_read Dim Setup_reg As Byte \23
Print Dim Read_reg As Byte .
Print Dim Comm_reg As Byte ;
Lcd Calc ; "Volt" Dlm Data_read As String * 16 5
Print " ’ Dimension EN
Waitms 500 Dim Data_msb As Byte 1
Dim Data_Isb As Byte !
Loop D|m Complete_data As Word 3
registers codes-------------- 2
End Comm_reg = &B00010000 e
Setup_reg = &B01100110 E
L ) \steup config : self calibration , 2.4Mhz , 25 sps =
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Implementation Of Low Power Floating
Point Adder On FPGA

Ali Farmani
University Of Tabriz, Ali Farmani88@ms.tabrizu.ac.ir

Abstract. An efficient design of floating-point ad-
der onto an FPGA offers major area and perfor-
mance overheads. With the recent advancement
in FPGA architecture and area density, latency
has been the main focus of attention in order
to improve performance. Our research was ori-
ented towards studying and implementing stand-
ard, Leading One Predictor (LOP), and far and
close data-path floating-point addition algorithms.
Each algorithm has complex sub-operations which
lead significantly to overall latency of the design.
Each of the sub-operation is researched for dif-
ferent implementations and then synthesized onto
a STRATIX II FPGA device to be chosen for best
performance. our implementation of the standard
algorithm occupied 420 slices and had an overall de-
lay of 28 ns. The standard algorithm was pipelined
into five stages to run at 120 MHz which took an
area of 324 slices and power is 35mw.

Keywords: floating point adder,fpga,single preci-
sion.

1. Introduction

One of the first competitive floating-point ad-
dition implementation is done by L. Louca, T.
Cook, and W. Johnson [1] in 1996. Single precision
floating-point adder was implemented for Altera
FPGA device. The primary challenge was to fit the
design in the chip area while having reasonable
timing convergence. The main objective of their
implementation was to achieve IEEE standard
accuracy with reasonable performance parameters.
This is claimed to be the first IEEE single pre-
cision floating-point adder implementation on a
FPGA, before this, implementation with only
18-bit word length was present [2]. Floating-point
addition is the most frequent floating-point opera-
tion and accounts for almost half of the scientific
operation. Therefore, it is a fundamental component

of math coprocessor, DSP processors, embedded
arithmetic processors, and data processing units.
These components demand high numerical stabil-
ity and accuracy and hence are floating-point based.
Floating-point addition is a costly operation in terms
of hardware and timing as it needs different types
of building blocks with variable latency. A
lot of work has been done to improve the overall
latency of floating-point adders. Various algorithms
and design approaches have been developed by the
Very Large Scale Integrated (VLSI) circuit commu-
nity  [3-4,9-12] over the span of last two decades.
Binary floating-point arithmetic is usually sufficient
forscientific and statistics applications. However, it
is not sufficient for many commercial applications
and database systems, in which operations often
need to mirror manual calculations. Therefore, these
applications often use softwareto perform decimal
floating-point arithmetic operations. Although this
approach eliminates errors due to converting be-
tween binary and decimal numbers and provides
decimalrounding to mirror manual calculations, it
results in long latencies for numerically intensive
commercial applications. Because of the growing
importance of decimal floating-point arithmetic,
specifications for it have been added to the draft re-
vision of the IEEE-754 Standard for Floating-Point
Arithmetic (IEEE P754) [5]. The most important
functionality of FPGA devices is their ability to re-
configure when needed according to the design
need. In 2003, J. Liang, R. Tessier and O.
Mencer [6] developed a tool which gives the user
the option to create vast collection of floating-point
units with different throughput, latency, and area
characteristics. One of the most recent works
published related to our work is published by G.
Govindu, L.Zhuo, S. Choi, and V. Prasanna [7]
on the analysis of high-performance floating-point
arithmetic on FPGAs.
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2. Design and Implementation

In this section we express design and implementa-
tion algorithm of floating point adder with single
precision.

2.1. Algorithm Of Floating poinit Adder

In general, a floating-point number will be rep-
resented as + d.dd... d x BE, where d.dd... d
is called the significand and has p digits also called
the precision of the number, and B is the base being
10 for decimal, 2 for binary or 16 for hexadeci-
mal. If B= 10 and p = 3, then the number 0.1 is
represented as 1.00 x 10-1. If B= 2 and p=
24, then the decimal number 0.1 cannot be
represented  exactly, but is approximately
1.10011001100110011001101 x 2-4. This shows
a number which is exactly represented in one
format lies between two floating-point numbers
in another format. Thus the most important factor
of floating-point representation is the precision or
number of bits used to represent the significands.
Other important parameters are Emax and Emin,
the largest and the smallest encoded exponents for a
certain representation, giving the range of a number.
The Institute of Electrical and Electronics Engineer-
ing (IEEE) issued 754 standard for binary floating-
point arithmetic in 1985 [8]. This standardiza-
tion was needed to eliminate computing industry’s
arithmetic vagaries. Due to different definitions used
by different vendors, machine specific constraints
were imposed on programmers and clients. The
standard specifies basic and extended floating-

point number formats, arithmetic operations, con-
versions between various number formats, and
floating-point exceptions. This section goes over the
aspects of the standard used in implementing and
evaluating various floating-point adder algorithms.
There are two basic formats described in IEEE
754 format, double-precision using 64-bits and
single-precision using 32-bits. Table 1 shows the
comparison between the important aspects of the
two representations.

The single- precision floating-point number is calcu-
lated as (-1)S x 1.F x 2E-127 The sign bit is either
0 for non-negative number or 1 for negative num-
bers. The exponent field represents both positive and
negative exponents. To do this, a bias is added to the
actual exponent. For IEEE single-precision format,
this value is 127, for example, a stored value of 200
indicates an exponent of (200-127), or 73. The
mantissa or significand is composed of an implicit
leading bit and the fraction bits, and represents the
precision bits of the number. Exponent values (hexa-
decimal) of OxFF and 0x00 are reserved to encode
special numbers such as zero, denormalized num-
bers, infinity, and NaNs. The mapping from an en-
coding of a single-precision floating-point number
to the number’s value is summarized in Table 2.

The IEEE 754 defines five types of exceptions:
overflow, underflow, invalid operation, inexact re-
sult, and division-by-zero. Exceptions are signaled
by setting a flag or setting a trap. In evaluating hard-

Table 1: Comparison between single and Double precision

Format Precision Emax Emin
Single 24 +127 -126
double 53 +1023 -1022

Exponent bias | Exponent width = Format width

127 8 32

1023 11 64

Table 2: IEEE 754 Single Precision Floating Point

Sign Exponent Fraction Value Description
S 0XFF 0x00000000 (-1)% Infinity
S 0XFF F#£0 NaN Not a Number
S 0X00 0x00000000 0 Zero
S 0X00 F#0 (-1)%0.F*2F126 Denormalized
number
S 0x00<E<0xff F (-1)°1.F*251% Normalized number
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ware implementations of different floating-point ad-
der algorithms, we only implemented overflow and
underflow flags in our designs as they are the most
frequent exceptions that occur during addition.

2.2.  Standard Floating Point Addition Algorithm
Let sl; el; fl and s2; e2; f2 be the signs, expo-
nents, and significands of two input floating-point
operands, N1 and N2, respectively. Given these two
numbers, Figure 1 shows the flowchart of the stand-
ard floating-point adder algorithm.

Set appropriate implicit bit
o0 else setto *1°

Replace /2 by 2's
complement

Replace s by 2's

complement
No pleme

Leading One Detector

Normalize Shift

Compute Sign

Adjust Exponent

Register Output & Exceptions

Fig. 1: Flow chart for Floating-Point Adder

A description of the algorithm is as follows :

1. The two operands, N1 and N2 are read in and
compared for denormalization and infinity. If num-
bers are denormalized, set the implicit bit to 0 oth-
erwise it is set to 1. At this point, the fraction part is
extended to 24 bits.

2. The two exponents, el and e2 are compared using
8-bit subtraction. If el is less than 2, N1 and N2 are
swapped i.e. previous f2 will now be referred to as
f1 and vice versa.

3. The smaller fraction, f2 is shifted right by the ab-
solute difference result of the two exponents’ sub-
traction. Now both the numbers have the same ex-
ponent.

4. The two signs are used to see whether the opera-
tion is a subtraction or an addition.

5. If the operation is a subtraction, the bits of the {2
are inverted.

6. Now the two fractions are added using a 2’s com-
plement adder.

7. If the result sum is a negative number, it has to be
inverted and a 1 has to be added to the result.

8. The result is then passed through a leading one

detector or leading zero counter. This is the first step
in the normalization step.

9. Using the results from the leading one detector,
the result is then shifted left to be normalized. In
some cases, 1-bit right shift is needed.

10. The result is then rounded towards nearest even,
the default rounding mode.

11. If the carry out from the rounding adder is 1, the
result is left shifted by one.

12. Using the results from the leading one detector,
the exponent is adjusted. The sign is computed and
after overflow and underflow check, the result is
registered.

Using the above algorithm, the standard floating
point adder was designed. The detailed micro-
architecture of the design is shown in Figure 2.
It shows the main hardware modules necessary
for floating-point addition.

’ sl Exp | Mantissa ]

Larger exp

| .xl Exp | Mantissa ]

e 1

A A

Add/Sub
=
8 23

Exp Out Mantissa Out

Fig. 2: Micro-architecture of standard floating-point Adder

The main hardware modules for a single-preci-
sion floating-point adder are the exponent dif-
ference module, right shift shifter, 2’s comple-
ment adder, leading one detector, left shift shifter,
and the rounding module. The bit-width as shown
in Figure 2 and following figures is specifically
for single-precision addition and will have to be
changed for any other format.

We express A part of VHDL Code for implementa-
tion of floating point adder that shown :

LIBRARY ieee ;

USE ieee.std logic 1164.ALL;

USE ieee.std logic_misc.ALL;

USE ieee.std logic unsigned.ALL;

USE ieee.std logic arith. ALL;

entity floating point adder is

port(
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clk: in std_logic;

opa: in std_logic vector (0 to 31);

opb: in std_logic_vector (0 to 31);

add: out std_logic_vector(0 to 31);
underflow: out std_logic;

overflow: out std_logic);

end floating point adder ;

architecture arch of floating point adder is

component adder is

port(

a, b: in std_logic_vector(0 to 26);
sub:in std logic;

sum: out std_logic_vector(0 to 26);
cout: out std_logic);

end component;

end arch;

3. Conclusion

Floating-point unit is an integral part of
any modern microprocessor. With advancement
in FPGA architecture, new devices are big and fast
enough to fit and run modern microprocessors in-
terfaced on design boards for different applications.
Floating-point units are available in forms of
intellectual property for FPGAs to be bought and
used by customers. Floating-point adder is the most
complex component of the floating-point unit. It
consists of many complex sub components and their
implementations have a major effect on latency and
area of the overall design. Standard algorithm con-
sists of the basic operation which consists of right
shifter, 2’s complement adder, leading one detec-
tor, and left shifter. Different implementations for
all these various components were done using
VHDL and then synthesized for Stratix II FPGA
device to be compared for combinational delay and
area. The objective was to reduce the overall laten-
cy; therefore each sub component is selected accord-
ingly. Standard algorithm is also considered as naive
algorithm for floating-point adder and is considered
to be area efficient but has larger delays in levels of
logic and overall latency. For a Stratix II FPGA
device our implementation of the standard algo-
rithm occupied 420 slices and had an overall delay
of 28 ns. The standard algorithm was pipelined into
five stages to run at 120 MHz which took an area of
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Fig. 2: Final result of Floating Point Adder

324 slices and power is 35mw. In figure 3 shown
final result.
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