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o 4 Juate LED 45 J,u5 o\l (ETHENET BOARD
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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/
htmi\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 (
"<a href=\"./?11=1"), dlen );
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Test Project
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Jle Olgie 4y 598 (0 pll httpc L6 L5 59290 process
s Gl 0 oalasiwl eb ) ﬁ) LSLQ..\.{ )l LEDI1 d),hf le)“

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 );

J
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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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5l S 9 slael Giules Slgsl )8 6l = Dim Key As Byte
0T Gk 5l e, pans 5 g

S 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 U sl oo Jolis 45 . JU o o - Chl (F
Dl (0 30y 035 3)l9 9 8 s 09

Ch1:
Cls : Home
Locate 1, 7 : Lcd "chanel1"
Locate 2, 1 : Lcd "Entercode:up”
Locate 3, 1 : Lcd "Chengecde:down"

dols G UK 59, wldas 6l 25 ez 2l 2= QL O
|)Aﬂff|Mé¢o|‘5w®Q&ff9¢])us;dw9J§M
.xucnlqgwbyidoblj)wt5|4.o§.)l39.&.;§ksaoﬂw|
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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

A J

Jlas | (up) YL ol JUI (g4, 39 = Enterpassl (v
GA@MM.?)JUJ)J_XSGAUL)JMUJMML)JMJ
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s 3,l9 dae sls 4 % iwles sl =Dim Point As Byte
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28 51l 87 38,5 sl = Dim Codel As Word

3L awslie 9 pos a8 38 8 sl » -Dim Codell As Word
o 3)ly 50y 9 3,05 5,0, o) s Cowd 5 jurie ol WYl
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231, JBI 50, ,uie ¢l =EDim Mycodel As Eram Word
ol Slgime d 55 0590 ERAM e s 5)ls o a5 g5
03,5 Ligals b g 39 (0 0 w33 9,K0 EEPRAM dabisl> 5
D o8 Sb ol

L a8 o Joe CODEI e sila = Dim L1 As Word
g5 Sl (JuB 50, 05,5 )l Cend Ho rie cpl &S gl ol
Sga (5o 03liwl o)

ot ,d 5l L oyl aze ol = Dim Address As Byte
.C,w;lJ)JJfm@b%ﬁgﬂuﬁb)ﬁib.),}).)gali)b
03w ,d Sl 1) ygiws urie ¢l = Dim Command As Byte
.C,w;lJ)JJfm@b%ﬁgﬂuﬁb)ﬁib.),}).)gali)b
02 05latwl TEST] s 5 o 5 =Dim C1 As Byte
ol

s o3liwl Remote oz 55 cwd ,5 = Dim D1 As Byte
ol

02 oolawl TESTI s 5 ced 5 = Dim B1 As Byte
ol

A salgs esls o9 Juaio 4ol o delsl ;5 I jurie dw 5,08
g oo ogels s OKa ygiws ¢pl b= Cursor Off

Pl oo el 3 39290 Gla iz (o) 2 40 JI

Jo sla cuwwd ,5 a5 Sl i cawx ool o> = Begin ()
03leT 1335 9 0 20 (S9lun 0 03l Lolais| T a4 s)laie
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Begin:
A=0
Code1

L1
Digits

TR L
ecleoXol=]

L Point

J

Sl &5 2 dalys osls Ol Hlae 9w @b cpl )5 = Menu (Y
J,.I:la < oK Lgl.ﬁ Jul u:‘:’.l'“
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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

P 50 035 3l 45 by e

SO S 0sls Hlis b oas oul axdes ey 035 S)ly 0 siee

39 o0 Obled 50, 03,5 5)lg e 4 )le ol 5,0 (55) o)l
S0y 039 Cawyd Djgeo > Sabegil 08, Lz 4 O b
2 i ot Sogo oal jiE 0 9 350 (8 Jlad abgy e (o7 5
9 b Jalss 031y Gioles LCD (59, 0 0ais 3,l9 50, 0390 sl

43,5 (00 BEGIN iz 4 43k 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

g a5 2l 0sls Gaukis Sltest cwwd )5 = Lastcode) (V-
9 520 s 3l D mal 00 s 3l &5 el L e iz b pgo
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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

.

4l ,; gotkey b buwgs sas o355 5l ax wles cnl )5 S5
9m@wl§»mycodebl)om .>)|9.>.L<:90..>)95-CA&?)3
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ol a8 31K JU 4 bgs 0 595 3 = Chengpass] (1)
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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

Jsin (o Stay_here pb slanl b a5 oulys - Stay_here (A
0395 S pgo 3 awl jay aladl 0ol )l 5l 6 S el> sl
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Stay_here:
Keyread = Getkbd()
If Keyread <> 16 Then Goto Stay
here

d{)b)lb.).ﬁ:.))lg)&C&;M.by)ﬁwq)awl=GotkeY(q
L_sl)aiAL\))).JC&ulb#b,’ébbb)@uﬁl)‘f&bgw
peve i Coad 9 £5|)’. L§<‘l 4" o oolatwl Gotkey 95 JLI P
L1 e 9l a5 6,55 9 50, 03,5 )y 9 al> 0 gl )5 5s)
o o3l jo, s sl (L8 50, 03,5 )y Cand 5 9
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2555 a5k Gy puads b 50y 03,5 3,l9) (LB caondd
a0 03,5 3)lg 9 adsl ey o la Cuond 4 by e
.
Gotkey1:
Key = Lookup(keyread , Number1)
Waitms 200
Incr Digits
Point = Digits + 6
Locate 3, Point : Lcd "*"

Code1 = Code1 * 10
Code1 = Code1 + Key

J
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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 )

L 5l a5 ol sla caond Sl plas™ Sa )0 S1= Error (\v
QJ; J)lg oL.:.wI S o )d J.:.af .))lg |) oK ) M'ng
)ly 3oy 255 (oo lad 4 &5 55 alys 3 lable ol 4 5,
Mlj;gdﬂd.,”);io.&:{)lg&ﬂwgw@@mooﬁ
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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

- J

4 2uil 8l display on/oft jgiws Sl esliwul @bge s
ol e o3 3sl5 0n b 4 1) display eslasl 5T plKia
5 2algss 1) g LCD (g5, )90

:)IJ.A)}.)OI))" d).:..fda.o.m:‘? 4.3[‘,.:..»)@&.:'.@3))

3l b aals Lol (5950 5 fl oS 055 L = Remote (\f
SOl a8 48 sales eols iuls Remote Mode ggiga b it
U':l 0 ..b)'.b )I):9 099 ol) )| J)I.S C/\-:M, 0 )I.Lo a5 Cawl UT
2lgs oo oK U8 (59, 00 das g 001 )L b >
oo eomd 4 S sl 908 b 1) Lk 350 (295
ol | abgy e S a8 32,k 51k el

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 o Chengpassll pul 4 asb
Chengpassl] s )3 jo, uis Sldes 9 Gie Gioles cp>

2,8 o 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: Codel11 =
Code1
Code1 =0
Goto Chengpass11
End If
If Code11 = Code1 Then
Mycode1 = Code1
C1=1
Goto Begin
Else
Goto Error
End If
End If
Loop

@25 woon S JB8 S slpdb 4 b as ] g s
S 9 338 (30,8 Gy iS5 9 0y 03,5 Dly ey 288 Jels
Menu. Scan. Chl. Testl. En- alys .259 4ol 2 45 395,
do ail> 5 uL Chengpassl , terpassl. Lastcodel

25,8 ,1,8 Js loop
3)90 79,5 Oxb Jled & by e lable ol : Opendoorl (VY
03 &5 5gd (o Ceoemd opl D)l Ael Sogo o &S cuwl b
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Slabsd a0 4 i 3 i O3 olgds 4 1) andd (0l
ol 3 anlad SIS Slisse 45 ssb e by il b sgd Jlas
2 (29,5 & @l 03,5 Sy by ogb 1) (29,5 Lo Al

D1=1
Goto Opendoor1
End If
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g o Juog 9 @b absgS alin)
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

J

Sogind oz O1 )3 85 A8 (0 Gy oz S & Al
e 0 ) 2 Kb 4
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If Command = 13 Then
Goto Menu
End If
End If
Loop

Gk ol B 3,90 slos b, b oS’ e edaline a5 jghilea
Al Al b L juine G B 5550 oz & G Sl 8 0 S
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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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s N

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
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(#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)];
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NXP ARM LlPC17 68 DevBoard Cortex-M3

3.2"touchscreen LCD
with JLink V8 On board
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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

o 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.

http://eshop.eca.ir/link/853.php : Juu Sloensgs

-
<

www.ECA.ir



PLC 45,555 5 Bl brsgs Logitns 29,5 )8 ol s |
8 sile) ail o5 (59w gnlsT 4 5l 9 535 b Juate
(25 J<s CP5611

PCMCIA o ,l5-¥
)5 sibe 355 o cuas Notebook oMl j5 &)l8 ¢l
CP5511

aminnima2@gmail.com i Fuw ol $ OS dugd
PLC 5 j550als” o (bl oo b o)

PC Adaptor-\

9 oo Juog 0018 8 MPL &0 4 06,1 G 51 glsT
Ep S &S )l 2929 seialsT Ep 93 - gl a4 s bbbl
25 US55 o Juae RS232 4y K55 95 9 USB o5 4,
85 o 0lis [, USB & g 4 Jlasl L6 gn,lsT

[

www.ECA.ir




Panel) .\..I;L: P 297 9o G*?'l 14 6 é“-‘-l AS .)Lz.:l 39 dgh °
(PCs

&w;ﬁi))dw.)ﬁ))lﬁ&)lgpcﬁb—v

Sogar &5 Jgern S A5ke gl £o5 ol s ile S, Y
Ql,ELsAM@d%'é)k}éwoggw5w;)|}&|
6o o8 ;5 amte polie b opy b gmis 5, sole LT 3o

kJ&CPU ol)..o..Q.) D )Jlﬁgi.a‘)ll.h).?,.x.alf J).gdf.\.:.m—f
ol A G il 1.0 T slel 55,1 ol abie gt 5 5l 0
ABL (0

www.ECA.ir

— =3
) |

)‘ SIEMENS

PG ;I osliulf
;wK&MUKML@PLC(Sﬂ)Mb){UowoKL»J
35 s Sols PGTA0 15L) Gutar 5o PG el o ya
U ST .)J)f(SAJAﬂBPLC d..:wdf

N 1R /

y o
“\lI\\ d J

o Fomals
9 oSL S, (bl s sl Jaw o o sla euals
Lgh o0 03lil o 3 5, JKw
ol cos LT sl (i9) )3 b Seuals g9 ol oo ol
Sl iguals 4yl )5 (385 Sl &5 2Bl (o0 Jore sl 5
S (0 5w [PC bl )5 prio
n o meo Ogmlegl 4 by e Dl 5l o
< 90 4 IPC Based Automation” cxio sla 5gunls
g (O (SN Awd )
* Panel PCs
» Workstations
* Industrial PC Chassis
» Single Board Computers
* Industrial PC Peripherals
* Industrial Communications
* Plug-in Data Acquisition and Control Cards
» Signal Conditioning and Digital I/O Accessories
* Remote Data Accquisition and Control Modules
* Distributed Data Acquisition and Control System
» Compact PCI Modular Industrial Computers
* Automation Softwares
bl (8 ) g e e Sl gl glgl i Ol 0
&)l o Kol ol age Ygona 3 a5 bbb grio ,5guals -



o 0 4l dols ol silg o USB Extension I o5l
RV g

Serial Communications

e b3l 395 Sguels Jbjw @) pualyse 457 (Sog0 o
4 PCMCI 5 Ji o & PCIL la Jos glgl oz b oilys (o0
& PRI ;ig_ S92 .A...»I,J P D990 le.ﬁ Q)lfr,.:..f o lawl dl.g_)m
oxed Jules &Sl e 4 RS232 Jb,ww <y A G Y I PCI
RS232 Ul s pgy diz b Ky 395 b J (59,1 salys oo 5]
Jbpms 4 ST o pl o Sl Jase 5l sl o doles Ll
S les eslaul

FlexNetViewer

REIW ,5'>|}.b Sl 9, 2 ).39L05 Jlo,l 6')—3 o> ol
S, slaw 4 ) Kl & uolas Llgs (0 oKws (]
) Kiols pais polas wilg oo aul b syl o)l la Ko les
iz Ol (oo 0w ol 153l pr b ols Heule G o

(ol Groles Kol G ya 1) pguns

Sl gl 5l 5 oml Ygere o b5 Sl grio Sl 5 gaals
il oo o sla 059 0 )3 G Sgals 5l i S

[T ————

SBC-8307-1 v1.0 .

HR911105A
0625

Disk On Module - DOM

K39, (sla alisl> DOM lazs] 4, L Disk On Module
2o sl 5euals s Suosssla 3Kl Olga a5 siiwa
ML colabs ol (Sig iU sl 4 4z g5 b sigd 0 b
Osed 9 o Seuels 008l g 5 S, absl ol
235 o by ( Sle sla Sel

DVI Splitter
59,9 as |) )91.:JL0 g.gan )l Q:“.f" S99 P u:'{LN UKAI bKLu.) L)‘-’-l
)'.Q.? L) DVI 529,9 92 OKL».) U‘-’-I L) xS el )I)§)J JS)‘.) DVI

USB Extension
L Js 315 g Jsb 5 0 b ,isTix USB (LIS Jyaxo ssb

www.ECA.ir



s ,593 Sguw 9 2abl 03,008 losls gl aST K9 ,ue
Jode opl s Sledbl les aSul @ azg b ails @ Ay
63k slaws J,us 0gd (o0 dh 9 3, Jbw Sog @b Sl
slilw b (RS485 5 )l e T S b Lass laesls

S R

Remote Terminal Unit (RTU)
Sledbl &8 ail o SleMbl 55T gax piase K RTU
15 1) b slaws 39,5 la JUI slaws 511, b s 5 SolbT
IR W) 6)9T &> SleMbl b el j518 5 5l < ,_5)9T & (Juls
GSM/GPRS iy Jolis cilisen llien 2y 0 b 51 1
S 9 Ethernetass Leased Line Lghs Dial up bghs
ol ke Jlo)l (555 0 sl oK) Lasin solie 4 o)lgake
bl sla il 31Ky a3 ol pariis & 306 i
IERRPUVE § I, é[ﬁﬂ S sl GO Hgeo 4 lgs &9 W &°
b (Ksgisle 9 J,a8) 48,k blo)l Ol gl ool uizeen
2 ogde b 5590 [ EERE SIS WA P.m|)9 la o Kool
235 (0wl 5 (Sawdnss 4355) Ji s ¥ ok ol e G0

(panel meter) oo Jib
o> i o eyl Glaled sl e Bl b Jlms slo il
c 9 Cagb) plis asbe (Ko la cueS s o GuilS 8
rc)}” 1930 Ol saze sla I S5l eslawwl b 590 IS
O Sl )laie 45 L5 5 )00 el Odum) D90 )3 p5Y ual B L
D)5 3929 0 s

oS 50 51y b 35leon pal b L OBl ol 39250 Sla Jae g9
255 oslatwl 9 sl abgs yo o sias0lis b 5,90

www.ECA.ir

RS-485 Remote 1/0

RS485 bls)l JSs b ogess L;?9)5/L5-’9)9—L5L° Jyse
)lf G L$3L°M9)i J)Z.S L: 9 ;{..3')9.2.:4[40 laosls L5)9| &= LS')-!

Ery,

.
A AT

J‘"?'“'U{.r_' ATy _,.? -
-

i

e
ﬂ.“::l = @:{
A
3



S 0K Lo Kl cad oS o g 4 Olg (0 0l Dl as)le Jlows slassias olis IS olasin 5l (& 0
2355 @hd b andlogs 5o )0gSl il o ipmly & 68 ol ys /3y SPUT UL Jud Sl laslinl sla 539,9 glyil (Sl o
39550 o | b Jlad cuxiga 4y bgy e Sledbl 4 y5eSl it 9 08 9 ey lales sl b RTD (5550 5 0L =
ool 31085 4 Sty b ks Cagrige s bgy o leMbl a5 | -3 BCD slacl 02595 sl Juwas)
(il Dl 3> 00l G Sl (79,5 G el LB e
b L YU Glowe (ol

At gafas ol s aye

S alyls oo ubiss OISCel o

Sy g9 9 it i ) b calisee sla Jaw ags Ol @
DC 9AC .);)K

.b)'b 4.b.’>=] ).m 09 L;’>9).‘>
Sl Cardga 3955l s opl o s Absolute sl sl i

3 gm0 4 by o SleMbl 5 59,08 o Sl OT a5 2 L

Position Indicators
&S o5lul sl Position Indicators b cusige sla Sl

)55l s

g 58 paand S A 95 4 )Gl ik

colize b la 545l s ol ,o s Incremental (sla 5451 i
Loas” sgie 2y A B lesl 4 Gl 93 wmid w8 o b
sbul Gl 95 56 sl 15,0 5B sl ax 5 4 Kosa

www.ECA.ir



3> 5l b Ol 2 4555900 45 9 030l 3l b (B e 0L 2
W .ml,:> Jls 5Ql.1)_? A, eSS o, 5 u-:jl-l V- W

SSR
03, 1K Slej (Solid State Relays (SSR L K 58Il slaal,

)

| R

DATTA ENTERPRISES |l

www.ECA.ir

239 B9y 2 NG (Klke Hgome SO G353 Oljae b g Cundge
il o eyt 3 Jluows s SolbT sla Joe

Dl a)le ¥ guame opl 5,0, 51 (5 0

I3l sla uisle 55 oo e carBge 5 5 ojlxl e

G 9 (Klo sl i O e L 5L Olsan 55 0510l 0
Sl )3 0358 b lekd b Ol e S olasl e
Dpdy o0 plsl cidd G oS o b b Joe sl o 57 (Sl

(Current-Relay ) oL ,> sla o,

b xS Slxe a5l o)l 0Lz iz .59, (0 V4 Lo sais
5l =y .AJ)fGALJl&é QL:).? A, SIS eslus ‘JU.Z:L:)LL.:.:
sl o..\.AT).g')' PR L)Lg')? 4.]) LSLQ.)).})L{

255 0 o)l Slulis

2alys 63L5 Ol > seige &5 sl (oo sy 0O S [ali;.a,
Sl s 0l oo 0L )y Sleslanl b cus 5 cpa awls
Jliew 5l ealawl ol S f)y Dgad Ghgals 1) 09598 )
S ey S ol Slobis sl 0T a8 5 e ol Yl
Ji8 S boash ) Ol e o 0L A, Ll salgss
A8 o Sl pssu ) s 0xd o)l Jlisl g sg5ge OA

LiLzLa

ﬁl&AjLﬁblf)K)Jthrﬁy UMQDW(;LML@
olf)_'\f))l.m;;wy O3 S guw UIQ-;L;AULU-? a5l eslanwl b
Lo can¥ S Al 0 abg b age Slubis | plas 5 b

Powar supply




oslawl Lo Jgile cpl 5l o o la Hg590 J S 9 sl 6l, sl

9 (o

Josle sgige £95 9 (b ran Sy 9 0L > 4 diey clls g5 L
bl ) Caslin

v ol > L steper motor jlil ol sl 5 Joibe Min 5903
395 8 5 4 el

G<i|°'3‘;’L’ abls ol Juog 9 @b lads slaws 4 5l a5 w9l (o0
Los sla oS )8 (29,5 o ekl Sl sugas cpl slas 0,6 5l
2o s s a5 Sl logas ail oo la e slos J s sl s
Swlag il slaal 5l oslatwl o )lge 456801 55 .08 L, PID s
sl 5l ooliiwl ygo po Loy sil o8 cawlin ol 5 cde

3,5 baen ) T LS olo aiz 8 sl

o pao g2 ansl 3

cilize Glo S Joas sl o Sla Jawe bl gy il 5
oszed 9 0L, 5 5We 3 lnlinl sla JUKuww 4 Loy 9 SUT
3929 NS (oo B eslatwl 590 UK OgewYy sl le)i
S8 ol el wliugos 468l Shlaa s 95950 ladl
Mg (29,5 00 i 395 b a5 Wy 53 9290 g5 Sl
5 g Ol oo 1) b juwgsdusl 5 S5 > o 55 K 00
D900 (Gludiwd

0l >/ 3 4 (AC /DC) 0l >/ 31y Jase

Ok 2/ 5y 4RTD L Jys5'50 ) Lo gusis Jse

0l > 9 5Wy ,g¥g 5l

6 la Jaws jl oae '

bbby als” abg o 1580 p 5 bawwgs Kilgs (0 )l s 5

.J.:Lojo).:.:JL{g[v.:Jé.’Jng.xéA

b 59!

2S5 A o g A, G Hgige 9o U8 sl e a5 enl
Sl as)le &5 Kgi (o0 a3l 086 slas )l sl

V/F o858/ 5y J 8" e

Open Loop Vector (s,)ls 5 5L dal> J x5 o

Closed Loop Vector (s)ls ,» diw ail> J,u8 e

o saesed b bl 6)hin U5 orizes gl
Dl as)le Wl o ege 457 )15 (654250

DeviceNet o

CANopen e

Profibus «

Memobus e

Mechatrolink e

Ethernet o

Motor driver

www.ECA.ir



PID la Jssle

2,8 0 63k ooy ill e il ealy ALl @ azgs b
&1, PID Ju8 b w5l o |, wldssle PLC sla ol
=9, 1639,9 da Jdosle pl .nias rolqd Sl L )00
Sllac a5 3,05 3929 LT ) Jituws 035515, G 5 35,15 SolbT
Joe ol 0assls 5 b S5lge 005505 5l a8 (o0 el 1) (5L,
o5Y g 5l oxge & 1 PID lusbns 4l plsil 5 55 o
Jlosl Jssle ol 0 1, Jou8 slaymabl ol o353l3, ol
oMbl 8 anls szl JSanrn 3 e PID Jsle .8
9 23 o0 13 /O lad 5l gl juws) )3 1) 33 cursy
e Jgsle o 5 Slas 5l g oslys | 3T wlgs oo Shol 05505 5,
ol 33 Ygaro S yal 43 dslate Slbes s apdle 395
Bl aibe) gl plsil 39,9 Sledbl 59, (B51s 5 G (295
PLC I &, (63959 <ledbl )5 axulysl 9 s33e Slilug
PLC 53a5 Olyic 4 35,03, el plosl sl 1) ol @il la
Silw c3les a5 5, ol GEM o5 )i 51 A GEM (5
&b ol Gl ol aas oo plxil (63959 9, (gl 4 0) (ol
& b p 6 s s ot ANALAG(ANALOG LAG)as

sl @3] b el Sl 03bizal axdl el

www.ECA.ir

Servo driver

9 O 385 U8 slys gm0 S s 0Bl (0 9, la
s5ig0 il o) slaxs a5 Slals ) puomed 39, (0 LG e
e Aael ails Sl asles sa5 Jaere sla 590 g SL)
Sl Js o Sl 9 025 5w 5590 9 Joli 5 e S
9 &by sla I o la,gige 9w abl (o bd 9w 8

bl s 9290 L1k s Calisa laysliis b s

s o oasss” )K‘ST

MJ@@JKWM‘) uos ).Lol)l..;;ﬁi.byg Olakad o
9 LAt S IS o 393 pold B sl (Sas el ol
b

I




SIEMENS
5F

'BF

ERR DP2
. 'ERR OPa

SEGMENT pp3
ON - oFF

ADDRESS

7EFIMINATOFI DP4
DP1 ON '~ OFf =

DP3
Y A282

A3/B3 Y

! &Esy 972-0ABDg.
" [oxag X|2

33

..)).3 0 4 LQ
b 4Gl &S gl ol b e Joe Tepeater sl

2 Saly s P
4, master Jlasl .l (o oo (SN LS 41.,., J”: &)w
Lol OIP 51 (5,95 pusd a3 slove sla oKl (sl 0 : OL
oolx o A

..).))f@

Al Ol jugs
‘ wage : ET200
: N ? ol (85130
r::f‘sAoJLéjw|LmET)'|)9laAAw|‘5|ﬁ. Solgn

23l » modulary compact g4 93 5 la ItET
b 5,5 : Repeater
node sic ¥Y b profibus piuew ,a as s R p'
repeater ;| b ai wiw wnode slaws 31l 38 o Slatio

www.ECA.ir



sob 4 e 10 5l S sla cdluw o 058 alis ¢l ILM
s ookl Jiiwa 50,8 anbgshgxdfhdgjuwl)lw

25 o ilys IS 511 595 65l 5 5,18 43k 4 5L Olp
& 1, 15485 ass node G 0T bwgs 45 ol alws : OBT
S (o Jae ()95 b Al

Ky

LabVIEW 2010 SP1 Professional Full AddOns |

|Laboratory Virtual < e ciase a5 Lab View 158l o 5
Y Sy
E LabVIEW ¢ 4l 5 by K il o Instrument Engineering Workbench

Frofessional $P1 Ecn égs"'-lwLSL“Jﬁ)l{LS')-?LSl"-)):NjQ)W‘-,"\f-’“:’L.’Ls‘ksf’i'él)fks“‘l?
uuﬂ[ww‘n.rv‘i'w* jg

Joo K 0lyis & aasloT Sliios 5 Jigel e ol o
@m lmm =
mn .  feea

N33l p 5 Ko sy el canl 00Ty (63lomn sla 3ol 63 A 9 J 8
- Qw'éﬁfo)'lxlél.mwdtlzé'gQ}qﬁ&%d%'&&gw).ﬂ
g 9290 8l o) 9 o5 5 e 1l LabView 150l o 5 5 Slee
- Ja.ou gf.a 9 -_‘Lwl).zA LI 9 dg'.LIA SR (w9 ML’:).» le.{a Qla}
Sl a3 Sl ol ol 55 sl x5l pal s Ll Gl | (Kl S
s o3litwl gl Oiales 9 b ools Judsss 9 o515 s w59l oz < Y
Hges K5l oss danbgs 6 anl s gd o0 00l 0L "G L asT KdLT s gs 4l 0b) opl Ko A o9
oot (o )lgn sl U3l e nl 33,5 (0 Jads pedle LS 4 Jlsged cnl G 9 39 (0 eolitul (Sol:
Ml}).g).).)?yc)m»9dﬂ.wwl3Af@ummygwlks&cgd| o&hw.).;.@ogco.l.:kslﬁaﬂ)lfﬂ
VLAY E LU VS RCTR VISR FRpeweps:

63)lge 43 OFLGS &luo o Jle Olgie 4 ol alisee slal sl oKiole;T aie; ,o Lab View s 2.8
6los sl (Ko L3 ol w3905 03lisal L33l 5 cul 51 0lg5 g 13,8 ploxil s (Jud 3l ol 6, o3ll by o
ﬁogic..xﬁulggﬁ)wgﬁlogfib‘géb|g§£‘6|ﬁ%@m&‘d%Mbowsﬂ»w&m);&
ol olad & gt sl Ly 51350 pb 1 e g PH G o plonly g s )l yubis (6,505 3,150 0lg5 oo Lo
25 Gl ds il g0 4 0 LS la Joe )3 | b 6,8 o3l sla L1l Olgs (0 1580 e 5
L33l s onl sl e 39290 sla Toolkits 9 Modulesy Add-On jl JLelS” acgome aslys (o0 dcgozma cpl o
S oolatwl 9 il s

ol 2228 @S5I DVD i B 5 Jguamo ol

> sl dowy uzen 9 la ools ui;)'l.)).;g LS)QTCAQ le).g >yl

http://eshop.eca.it/link/805.php : S Sloewsgs
& /)

www.ECA.ir




ol 9 o8 (0 o b o g gl STl

P (0 Pgmmnn el (o (Suibge 45 285 Gl
295863 63,51 s s 4 s Wl e olas 4 KL
as .))'.) )|)§ Y..9q LJLw G AYmw .L:J}? L’ ULQ..‘> YA 03 ) > Lo
(Sl (OIS e pan Oszea 2)9dS g5 Sl aeS lase

6L sl Gu)g JolSS W)

o a3l KW - o s b LA s daas )0 6ol sla g8
w|o.\£:o.>9).9|l.e,o‘r¢ﬂs)b44@).\3®9.b|

.LQ.)(SAULJJ |)l.mu:.3)93 JA& .\Jj)).i))'.),-o:)
VmWCM_B)bL:Lsg‘mea)gi'Y"q LJL»)JMGAJ)QLJLQA
wul.:.;:s,b).,lf\f @ﬁéuw)y&wloﬁébhu
A s Gued A5 .l 05,5 L 40 5 48 sl Huoe 4
S 485 59955 9 b slww cud b b ola uygs 5l e HelST o
.b,&GAoJHM"\'

03 o Bl 6ok sla s ﬁ sy S Sl ) ol

oy & Fials pole il Omat s 5l 3 S
ey 60l 55,31 5 Ahan3 3 bl arolodl o)l iogs gt
Gl b b JS %000 s90> Ll 4 asbsl cul bl (o
soS ¥ Lol 9 OWI oz UK 0l o)l ezl ) 1) Ol 6ol
G 6 A 390l g9 4 Sl (s e cnl Lo Ul
0eS 4 bl Jl ol 5l 15, Juwd sla 65,5 039 d9ae
Al gl aasde LB sla b i

(riyn255) 65 653 Bl 039> (5 dea Jloez o & K al giS
35 3y dol plae oL 513, adss YL L e ol Lo
Jlsge el ayls (Ve eq Jdlo B) YOY- -mw L |, olg= ,o sl
Al oo OLal (B pan G U5 Sl S (o8 i

2905 3l 515 53595 i ol 390 sl 598 G Olgie 4 ez
3935 4 V-V dlo L3 08 MW 5955 )l s by Ll azils
oz (GWEC I )ll) sl osw, ¥+ -4 Jlo 3 Y5\ -mw
) ag3 6oL G cud b Slg Ko Veov s Jlo ¥ (b s anuslys

www.ECA.ir



39, K ,al s celo Sly obS L bl 4 6ol slaelsy
b 2l orogs Sl eslisl Jds 40 Jo53 e cal sl 0350 Jo53
Aol o )8 Sla s )3 Y slacud b

Steady Decrease in Cost of Wind Energy

25

na
o

y
(4]

Cost/kWh (cents US)

-
o

0

1980 1985 1990 1995 2000 2005 2010

o9 glgil

On Shore 5 Off Shore azws 95 4 b Gla w9 6 b 5l
g (R (S S

On Shore -\

cilise gblie o Ki5 5 oad eolitul Jyars sl s
@ s 55 0ol 9 L5l cole ($59leS Gy a8 aiil (o
sl 0 Off Shore glysl

Oft Shore -v

J51s o il Wb cush, b bl sl a5 oo s
Yoo B Yo Jlo 5l Lol s Lol Ul 5 b Gugilal daly s
alys 9 b ugldl 9, )3 29290 3L 51 G Ve MW i
ol 00 Mg

600,000

800,000 Araaa
ey 486,983
400,000
300,000 s
200,000 S
858197
B . . I | l
°
2008 2010 2015 2020 2025 2030
B Onshere 143,782 148,057 200,870 20,276 228,104 185,478
Offshore 11,415 34232 81,489 156143 238,879 293,746

EWEA Lugs Lyl 15 65k 65,31 i sodas Jeliv sbul oanT Gl

S8 dlo b yrymw b olsls 9 YAFMW b oldSl
(b sl o e2) Lis 69, 5l oL 6551 Wy o Oly iy
sl

9 G0 b, caws ,3 ) -Gw (off shore) I i Lyl yo
ool 1 Lol (B pae g5, JS 51%)0) - saiT s a8 sl e |2l
28 (2 S5 ol o 5o CO2 5 Ogakia¥ -+ iy 5l 9 3557 (00
(EWEA ;I ,Ls)

www.ECA.ir

160 m @

o003 2005 2009
2001 5 7 »

1007 8/10MW
1.6
1995
1.3
1993 15m@ Rotor diameter (m)

0.5

1991 1990 1985

Year of operation
0.5 Capacity (MW)

6L b Gy Ol dulie
Wgos SO L1 Leis Jols col ol guig S ) Lloges

(0uS” 4z g5
SAT-660 kW b o, 5 T h . | D
S47-660 kW b oo 5 o5 sa sl echnica ata
Ak N [Rased power glﬂ@ I
- - ‘Cutin wind speed 5mi
oy ot L e wind sped Onshove 15ms
+80°C ; -20°C Al gl Offshore 14mis
Cut-out wind speed Onshore 25.0mis
am M Ofishore 30.0m’s
- Type class Offshore [EC 1B, REpower 5-Classes
hT - e Onshore IEC B, EC 1A
28.5 RPM P el
229m add Diameter 1260m
— Rotor area 12,4690
Feathered aechuiet dod Rotor speed 7710 121 pm +15.0%)
2pas Sl s Sal P
Pitch Control'Optislip i Length 61.5m
Tipe Classfibe reiniorced plastics (GRP)
40m (210
= — 660 KW _ 5 Y
I o2 it i "l Type Externally geared four-point bearing
15151650 APM e Drive system Gear motors
Stabilisation Disc brakes
N L o
LTy ek e iSSP T T o 1 i
ams G AE S oy e Jilan Transmission ratio i=apprax. 97
15 m's g o gl ok e
- Rated power 6,150kW
25ms Vg W5 o o a e Raed 04V, aptiorat 20K, 1KY

39l )3 $3L sla Guigs oAb el Cud B
dellis )3 AF 9 AD Jlw )o & sl sils jasidon Hloges cpl )
cud,b @ o 1l oly 9 cums F5 KW o FY g
Vaas Ggdeis sla g ol slr 4 ST Jb YAYmW
b oo odlawl jo) SIS 9 FMW b b L ola g
Pl Ve s90s G A, (0 YOAMW 4 01?9):3 ol s b

($9S d )bl i

Sl 8 b fgaze slass Sl e Eod @,
Dl sy
S
1385 2/13 20 660kW 1
1386 92/7 23 660kW 2
4/28 (wlsla) 0aiis womi Casd,bo gasn

3L sl olSg 5 515 042 9 Sl i)
Gl oy 9 cuas a3a a5 Jas o Ol oetu o) Jloges




el.w

“researches of “GWEC .\

“researches of “EWEA .y

researches of Siemens ¥

Repower.de ¥

Diagrams of sabaniroo & repower system co .0
http//PSYS.TK .5

© 9o i 39 (SOU S (i 593

G5 Ao
b3 6ol 0,00 sl cwolio )l O Y Jilas b i85
sla O )b zmds g Olee oo o33 azbys )l 242
off shore sla (g andl il o bs slash sdg Sls
0 LQL):‘“)%'” ol o foLoS Caasd .l 6 S .L:J9S S5k oS
S&L 655l 2ls sk bl asl o 2iw 0T on shore g4 5l
19 S 030kl OT 511z sl 0315 )98 ol &) 239l o o

‘mini2440 + 3.5"LCD 1GIG 2

-

1GB Flash

®

~
sl el 9 b Sblg ulel 5 5, ol
RESWH R L5>|)19 S3C2440 )99 339 5l
Embedded MotherBoard Jol ,5 5, ¢l
55,880 OTY ()8 LuilS L5 L as g, ol 5lasl o
oo USB ¢ Jbjw Ogzen sla <y oils 9
sl Sblg .9 VGA , SD/MMC akil> . alis

Aol o D s, ol S
Windows ¢la Jole piun cums Ol uizen
s> 4 5 b sy, » Linux 9 CENET
v 0" K,LCD Linles nils .ail oy 0Kl
S Amino ol o 4 Juuo YFesPY . B L
S0l sl VGA Jaws 3, Jleasl 01l 5 gune)

\http://eshop.eca.ir/link/SSl.php I WX CRCH ESW-3%

K w5l a5 lalas 9 (Porotabl) cus> las )8 cuz 50 cpl K68 sl slul aib o y2e oo V- 32)

J.JulaGAonSgioMgusd..:;)sb.)@)lsu?)l)}C)lﬁbf.&;bb,ﬁ'bgmbgﬁdga%M&M)LJJ)JUJ

O .)/pu.ﬂ.)l:.:l
Mbuﬁwu)w‘guwl&;)w)&lwba))))lﬁ

la 295 b o

dl.g')w S )gy dAe dw

HOST USB Q)x Sl gﬁ.& e
USB DEVICE Q)x Sl gﬁ.& e
C),m%)"wl L9>9)'> .).LC-,X.:::

Q,ég;iyo Sdie “X-i S
JTAG i ) - 535 56 K 5
LED Saoles Jlez = | x
o phise ot 5)Lid A8 sae b | g
PWM (25,5 690 23k 332 S | 13
A/D 3959 69, pragamiliy sae S |
o093 Jlasl jokie 4y o Ve Gl sae G 5
3, 690 RTC abasl> sy bl sae G b
wdis Kioles 9 Al ol jon 4 g 0 (539,9 45 = 1
LCD sl jphin 4o o T+ il sae Ko ||
(Molf).lfd.il.;f~ 91/0 4\.1[.5_\“\9)4&»93)91{3[{3.);9):: .__33
PO U S e RUWREIEW SR o 2
| .
.
www.ECA.Ir |7



‘\o)l.mia—‘og..) dlm—)_lyd\lm —Qli:.l.,.’i

WY LY] aﬂ.u?g;.&\
g Sl 9 G0
CCA

SOFTWARE

[€CA| [ECA| €CA [ECA

ES00K MAGAZINE APE ? HARDWARE

Il

il cpe i
Ifar*a Electronic

CBA Manufacturing Services

el Sl glail ulls udad
4¥ g0 4¥Y S0
opdl o ¥ O
(¥ ¥Y bla¥as 0

CGYAT)FFYAYFY : S5 ((YAY)FPYFYF. - ¥ il
info@karapcb.com www.karapcb.com

/

ne Creiamneipma .-
| Gavaee.. .o enssansE

Ulalaii 9 lvay audS Cil3)lg 9aulei «oalpla

Embeded to pimuw a; Ligysn
00K L:,:' — 0'~._.

. J

Lg.))b)léaé'(ECA)gi,:}g):«i”gé).g‘smqlwgg\
sla ol g 85— 5l (Kgae Ve Sl Gl
Obgm—iils 5L okl 9 ools s 1) 0l pl pamass
S99 B o ao e O Ko 9 Olii=e Olaax
Lol 6ol caml ol Olaal 5l K Ko bl el
priie Lol  poguas 5 (9o higel sele into Sluge o
Sl 6 il Jgd b g laals slo)l 3 sae 4 Jolos )90 50
il DUl s L b5 b 3l g (s alons
CEVV-0OYV TSN ¢ il

SFAV-0OYAVEL ;S

adver.eca@gmail.com : Joo!

O
e

www.ECA.ir


http://www.eca.ir/?page_id=196

gmail.com@svhamidrezarezaei ,ls), Lo s> DQMJ

sla Oley @l cilbes 5,0, 95 slys cw ol :DRDY /0
REIW RURV PESPIRR Y

Olgs b o9 Jao bl oyl do iz, o by Obj o
B KR CWE SRR s

s 0o 03bel (Flag) p p curdy o cnl 03l 0loy 5o
sosbel Ly il Lao e opl &5 WK s sas 0 Ol |
5,8 @il ADT715 511 o olgs e 9 ol Jlol

ol e 93 28l Hho b Cay onl 0le3 b rigs sl : Zero
g Blg3s e s ©)yge0

kS @ 5 Jads b Olgie b s ol bawgs : RST 9 RSO
bls W D la provvc )

0 0 Ll
0 1 Setup
1 0 TEST
1 1 DATA

Al Y b owles Jae sl o b cpl rig

Gl| G2 | Gain 2500

0 0 1| 0lys o b e cpl b : GO 5 G
0 1 7| 2z b o JiKs ) Jgaz ub
1 0| 32 22,5 gl
1 1| 128

ANALOG
DEVICES

AD7715

Ep )l s 18 Jhems 4 ST law K AD7715

. 285 e 18 Sea b oy 4 Ol | O
P Spas Olg Ouae cubl g 0-T 4 ix 5 &) shls
9 b8 SO Il 95 5 (639,9 <l s ol g (bl 1)
Slo s b1y 639,9 GladliKuws 3195 oo uizmen .l Luil yas

A8 gl J,u8 B

ol /40010 OT 039 (bl >

ol By (29,5 9 o b5 Sl ez, B L IC ()l

FUNCTIONAL BLOCK DIAGRAM

REF IN(-)  REF IN(+) AVpp  DVpp

Lr CHARGE BALANCING |
: ADC
AING) I I-A | | DIGITAL
I: BUFFER MODULATOR || FILTER
AIN(-) O ————— e -

A=1T0O 128 I CLOCK

SERIAL
INTERFACE \/ ;

REGISTER BANK

|
[
L

|
|
AD7715 |

AGND DGND

ADT715 sla yiw,
Communication Register
Setup Register
DATA Register
Test Register

Communication Register:
| 0/DRDY | Zero| RS1| RSO|R/W|STBY| G1| G2 |

9l ks

‘\b)l-o.u::— r,o LJL»—)_”.:A.I:M -

www.ECA.ir

7Y



AD7715 Jbad 4 5 6T Jowo

| olekad

59

‘\o)Lo.Ja— '09.3 dLu—)_iyc\lm -

D) dales 395 Hlade Jolas

AMHZ 5 5 55 las 40 s Sl (b man 0L > Jle ¢l
o e sl 9 YO-UA Y FOVSMHZ il ,8 ,0Y o) 0,0 b
e Obz Jlsie YFOVSMHZ Luls 6 ,5 VYA o Y
D9 Jalgs 0. -UA

Sild Jyus KoY sl )\ cw ol &5 Soge s FSYNC
Asls 4 ) sy 53 Oganl 8 U185 SKx¥ g s
Dg dalys il ) Cursg po o2 ST ,55¥500 . 0d 2algs
Las Go5ls 0 40 9,00 spi¥ge 9 ild 398 ) ol & (0
5,5 Kalys

8 4 AD7715 cus jshie 4y, ool ‘Test Register
Deb 0315 x5 buwgs Lo g 39,0

5,8 2 )13 iz opl 43 oai oslel s : DATA Register
2 oibg Oldae BTl Sailgs b 9 g V5w ol
AD7715 .Lz..u95 9 0dgs )...ZML» ‘_s).:f rol:u| s ) u-l' S9)

W J.A|9_> 4.2.9)? VRV

Ggad ylaw

Looohd G Spgo 4 ADTTLS e 15T 55 59290 Hloae o
Lol ea 0-Hz SIS Ls’l""’))%“‘"?_)" Y.fovysMHz .5,
awl 428, ) 45 (53959 80

3,5 a3 )laie ) bls)l s, 0 1ol

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

0 0 0] 1 0 0| O 0

Comm_reg = &B00010000

dxy al> e sl Setup i) RS Gla s sl ) Sl b
RS P W ul.x:..|

=pi)|-’)-:gf° Setup iz, a5 Hlaie 4 J>
Self-Calibration se (s <G se 8L ) cpl bawgs
O (29,5 sy so) 4 Er 9 Y.fovsMHz JL S )
| 005 ul.'xbl P

MD1|MDO| CLK| FS1| FSO| B/U| BUF| FSYNC
0 1 1 0 0 1 1 0

Setup reg = &B01100110
68 ol s b pole Jhitie 1L o jiwn) (a3 )lade 5l s
zhw 4 DRDY a4l oy o o3lel b 53,5 Jlul soslel
IC & 5 laie Jlol b oslys o plKaa ol 53 .28 Jalys o
Ol p obesS Cdlos A Do 4L a9 LY ] s

Setup Register :

| MD1|MDO| CLK| FS1|Fso| B/U| BUF| FSYNC]

AD7715 5 Slec 30 0lys o0 o o2l Jausgs: MDO 5 MDI
:.); :._)L><J.:| )‘i) dg»&bl)

MD1 MDO Cands
0 0 Normal Mode

0 1 Self-Calibration

1 0 Zero-Scale System
Calibration

1 1 Full-Scale System
Calibration

02 i o ADT7715 5 Sloe (sl Jb ,5 20 : Normal Mode
Sy b gslasloly Sl s

cw opl Self-Calibration sl sl : Self-Calibration
90 by e 0 ADTT15 ioldes plosl 5l am 981 b
9 axb, Y mhw 4 Self-Calibration. DRDY plxl 0lej s
Lo Hlase 'DK.& U'il 03 398 yuo Cla.w G ollee UL:L_{ [hKa@
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CLK FS1 FSO  _lw, 39, 4 &5 ks (dBY) abs ,uils 3
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\ . 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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,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 05¥55 ) oy alewy & Mg g e s

Salys s 3, 5y Llade 5 - G 6,8 05l g, & el (2
'----Sendig Configurations Data To Registers--- Sy
Ad7715: .
$regfile = "m32def.dat"
'reset off Scrystal = 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 j
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%7 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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