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LabVIEW 2009 SP1 Professional

#DVD 1~4
- LabVIEW 2009 Platform
LabVIEW English (Base/Full/Professional)
Real-Time Execution Trace Toolkit
LabVIEW SignalExpress
NI Motion Assistant
Real-Time Module
' FPGA Module
Vision Development Module 2009
Control Design and Simulation Module
MathScript RT Module
Statechart Module
PID and Fuzzy Logic Toolkit
Simulation Interface Toolkit
System Identification Toolkit
Report Generation Toolkit for Microsoft Office
Database Connectivity Toolkit
Internet Toolkit
Advanced Signal Processing Toolkit
" Digital Filter Design Toolkit
A(ﬁl tive Filter Toolkit
" Desktop Execution Trace Toolkit
VI Analyzer Toolkit
" Unit Test Framework Toolkit
DataFinder Toolkit
 Microprocessor SDK
Mobile Module
' Datalogging and Supervisory Control Module
Touch Panel Module
NI SoftMotion Module
Sound and Vibration
NI Device Drivers DVD - August 2009
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#DVD 5

- LabVIEW 2009 Service Pack 1

- NI DIAdem 11.1

- LabVIEW 2009 SP1 Control Design and Simulation

- LabVIEW 2009 SP1 Datalogging and Supervisory Control
Module

- LabVIEW 2009 Touch Panel Module

- NI Vision Development Module 2009

#DVD 6

- LlaleIEW 2009 Embedded Module for ARM Microcon-
trollers

- LabVIEW 2009 Sound and Vibration

- LabVIEW 2009 SP1 Real-Time Module

#DVD 7

- LabVIEW 2009 SP1 FPGA Module
- LabVIEW SignalExpress 2009

- NI TestStand™ 4.2.

- NI-VISA Full

#DVD 8

- NI Vision Acquisition Software
- NI Vision Acquisition Software 2
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PIC16F877A

13 33 R1
T4 OSC1/CLKIN RBO/INT 34—:'_—’0 220V
—=— 0SC2/CLKOUT RB1 —= 10M
35
: b av
—5—{ RAO/ANO RB3/PGM [—==
——{ RA1/AN1 RB4 [—==
—£—| RA2/AN2VREF-/CVREF RB5 [—==
—2—| RA/AN3/VREF+ RB6/PGC [—= L
——| RA4/TOCKI/C10UT RB7/PGD |—— -
—— RAS5/AN4/SS/C20UT 15
8 __ RCOT0SOM1CKI [—2
—5—| REO/ANS/RD. RC1/T10SIICCP2 (—=
~o—| REVANSMWR RC2/CCP1 [—=
—— RE2/AN7/CS RC3/SCKISCL [—=
; RC4/SDI/SDA |—5=
—— MCLRVpp/THV RC5/SDO (5=
RC6/TX/CK [—52
RC7/RX/DT |—=
Yo

TV Sy Wy enlple canl Sg YV Ll e G 5y 0Ll 5o

C,.Aglfugﬁgﬂ()li).?QJ){JgJ.::AL;I).gQ‘,SUAQ{MLGAC,Jg

Y a9 K00 (6999 0L cplpls 5,8 enlicwl P.m‘ Ko Y-

2202 = 10M = 31 uA

oo 90 omb 9 Wb slaily 9 Ko g Sl bilxe slasgs
FoAKe o gd (0 63909 om0 WT&SLog.LQJGA
Wy ol 58 saalin 1) lasgs (8,5 )15 5,b Oly o
62909 Sy 9 2,55 (8 L2 b B e S 020> S3909
9 390 0 Ml o ihie - Gl 4 pl &S g -0 8 Ll o
,|mu,;;ﬁ_§g_):a»;|;u,4§@u;mdxwﬁp

D9 o stbie V bl 539)9
0l e ol il Olgis RBO oy b 4 s a5 jshilea
23 39 oo el a5 2l (0K 5 el (6399 8L bils o
ol s ad 53 50.8VCC =4V L, K o5 5 0359,30 4
2o opds ool 2sb 0.2VCC = 1V il o0 Wy 0039,
) sihin \ Cundg G o Bl 5y 0ol i Gases ol
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Josle 5l Olgs (oo ,ha5 5,90 I Sl sl w2l o CCS
sla,Llals Cdel s 5 5 3 eolatwl L) ,u87y K Jsls CCP
CCP Jy3lo b Jiw 255 5 03,5 15 45 PIC (sla )85 oo
Sslize oS L (5 g CCS LLaE 5 el ool s
oy NS ol Sl s g Alis ol 53 8 sl e
ey dbly ul o 6 paise
2,8 el (b3 wlgs Sl olgs oo s5ll ol sl 5
setup_ccpl(CCP_PWM);
set pwml duty(Duty cycle);
setup_timer 2(T2 DIV BY 1,X, 1);
L as sl o Jsexe X 5 duty cycle 5l Vb alys 5o
55 o L T oslie gl Olgs (o ) Jge s 5l eslizul
X = (Period+1)+( 1 =Clock )x4 xT2div
Period=1 +120 KHZ =0.0000083 Sec
X =(0.0000083+1) =(( 1 +4000000 ) x4 x1)=8
X Jlsie cwl b 5L 5,90 %0 6 aaby JKww aSol Judas

duty cycle =X +2 — duty cycle =8 +2 =4
[wf €] G, 23 coles o
setup_ccpl(CCP_PWM);
set pwml _duty(4);
setup_timer 2(T2 DIV _BY 1,8,1);
b 2os JiSw s aaby JSw 3L 8,5 X Jlade a2 8
Pf)l.xfu s ol o alawlin a5 59i (0 Adgs (5 iien B0
& S 385 Olaz (29,5 Gl S s anby Y (b 5
i opl pilgs (o0 9 @l W s 4 Slaiz L o onl o
FER RO Oy )
Josle (29,5 oo 55,k VY- Gl SO YL @l Sleslal
<l RC2 Gl Olea a5 35d o0 alb CCP
Llgs 0 X a5 TRISX jiun ) alowgs PIC (sla ) 5879 ,Se o
Soge om b Sog 3,8 et Olg o Sl g b L g el
zobe Bl cul 5l ol (29,5 b All (639)9 Olgie 45 L3
o5 TRIS iz ) ot 5 Aoy cond ol ) a5 sl 00
390 b RC2 oy (29,5 53 55,5l VY e YKo &5 0 (00
79> Candg 03 1)l 3,50 oa o STaS 435 u o9di b
9355 0 AL o (79,5 03 F Rk VY IS s L3
5k VY IS mad L3 53909 Camdg oo ) o S
9, & om Sl 795

o3l b jod 3 3 (595 0 35,09k VY- JUSw 055 gta
A JK5). 05 (50 g0 H 38 I 2ld S g 0 gl S
031 puilaal ool 538V j2bid > Shos
S 55 ,skS N Gl )8 )5 056 Guslaal &5 50
S osliwl b a5 9h (o0 Wb Sl 35,0 00 a8 50 9 ol

sl e oL gl Y - -

Dg (50 Auols 55 Yol

Xc =1+(2x3.14xfxc)

VoIS
Wy OMMJ'«\&M@M?E@%'H' Sl 4y azg
S8 5l 059, el s ad col gl g sl e sl <y B
o ol ol 385 0l Olgs (oo a8l oo Bl g V I 5We O
S5 Al |

T =1 +50HZ =20 m sec

220 x V2 =310V 20000 usec + 360° = 55.5

4V +310V = 0.0129 =Js4 sl — :sin"10.0129 = 0.739

0.739 X 55.5 =41 usec

41 -4 = 10usec

2928 Ol a4l 9,550 B a5 0l axgie Olgs (o0 YU HYslas
\- 9 M (0 ) 0 59,3 5 ad ol sl weuin JSaw youo
onb s ad colinl i JKew ao Sl ge Sl U asl g Ko
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aPS 4 by e dalp puoge 4 Ol (0 A S Gl
CCS LLLsls 5 C 0l a4 &5 55 azgs i Sl yge (5 o)

Hinclude <16F877A.h>

Huse delay (clock=4000000)

Hfuses HS , NOWDT

Hbit ext_int_edge = 0x81.6

Hint_ext

void ext_interrupt(){
ext_int_edge = lext_int_edge;

}

void main(){
set_tris_b(0xff);
enable_interrupts(int_ext);
enable_interrupts(global);
dof

}while(true);
}

Fob oS VY YUK Jlw)l
bl s X10 S5, 55 ledbl Jsls ai 4z’ Wb a5 shilan
9 A O b3 9 ks 1Y I =il g bl
@ ool Gise ol 13 5,8 0 Sy Lao Sl jge s i) o
Alals 5 1,879 Koo alowsy 53,05k 1Y+ Ul 25 g
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(V. JKx) House Code o
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Function Code | s Unit Code Jols wlgs 0 Key Code
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(595 oo Start Code Jalis axs ) ol
House code Jya> 51 A = 0110 25 Juo,l sl Jbe Olgins
g Jluyl "01101001" &) gum b

A=0110 = 01101001
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5V
U1

‘OSC1/CLKIN RBO/INT
RB1

&

=]

0SC2/CLKOUT

RB2

RAO/ANO RB3/PGM

RA1/AN1 RB4

RA2/AN2IVREF-/CVREF RB5

RA3/AN3/VREF+ RB6/PGC K\J
RA4/TOCKI/C10UT RB7/PGD —O

RAS/ANA/SS/C20UT
— RCOT10SOITICKI
REO/ANS/RD RC1/T10SI/CCP2

220v

|‘°|°‘ |“|‘”|"‘|*’|“‘|N |

5~ REVANSWR RC2/CCP1
22— RE2IANT/CS RC3/SCKISCL
4 RC4/SDI/SDA

—— WMCLRNpp/THV RC5/SDO
RCBITXICK

RC7/RX/DT

RDO/PSPO
RD1/PSP1
RD2/PSP2
RD3/PSP3
RD4/PSP4.

slslslikikl Bzl Blelslelklslkls
£ s 5 N 1 o 254 5 N 1 B 5 il = 2 K 1 ] S

RD7/PSP7
IC16F877A

(A L)

FaelS VY g 5,8 00 Gl 8 sl w4 aslsl s a8
sl 02 plosl Sl
Xc=1 +( 2 x3.14 x50 x0.0000001 )= 31847 Ohm
Xe=1+(2 x3.14 x120000 x0.0000001 )=13 Ohm
Gt S b oLy 55,85l VY- LS 090 (o0 sl yilid
Do A9 el
Yo 456 (oo V on sy 1,579 Km0 Sl pges 5l Gy
Oley Gl & a5 0 3bul RC2 (o 590 1) 55,84l VY-
ovoge dalsl ) I""'“f o ol G el 5l Al e\ s
ol 00 0305 L8 i Sy g abgs e

H#include <16F877A.h>

#Huse delay (clock=4000000)

Hfuses HS , NOWDT

#Hbit ext_int_edge = 0x81.6

#int_timer1

void timer1interrupt(){
set_tris_c(0xff);
setup_timer_1(t1_disabled);

}

Hint_ext

void ext_interrupt(){

set_tris_c(0x00);

setup_timer_1(t1_internal | t1_div_by_1);

set_timer1(64535);

ext_int_edge = lext_int_edge;

}

void main(){

set_tris_b(0xff);

set_tris_c(0xff);

enable_interrupts(int_ext);

enable_interrupts(global);

enable_interrupts(int_timer1);

setup_ccp1(CCP_PWM);

set_pwm1_duty(4);

setup_timer_2(T2_DIV_BY_1,8,1);

do{

}while(true);
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RVAVAVAVAY

“WONT
1Y K
Unitw)JDl6owgw%6Mb@%a
s b sl Function Code cwud )5 9 a0 bl Code
25l s Nigey Slies 4 45 el oo SUMAX 1, g gl s
= Unit Code Jols Key Code 18 o Lasin cw ol
390 5 819 Unit 59 ,aw 3145 Function Code.... b 54

.aib o Function
5 by, House A 551, Unitl algs oo aslsl o
House A=0110=01 10 10 01
Unit 1 =01100=01 10 10 01 01

Func On=00101=01 01 1001 10
Ml)ﬁ»)wgwgwdlﬂ)l 9) w).JT |J.Ju| ULO).Q).Q).)

o5 n dll

Stan Code  House Code  Linil Code
1o 0101004 10100404

Stanm Code  House Coge  Unn Code
1140 1104004 o100 04

B fero
DO0000

[V:S < dl.w)' axlsl ).);f).;.o CA.;.:?
23 9 i 9 00 |, Function Code olea b Joall)giws G

Start Gode  House Code  Function Gode  Stant CGode  House Code
1110 101001 0101100110 1110 01101001

Funchon Code 6 £ero
0101100110 000000

w55 0 Jl)l jho o & dalol

G Voo Jule XT0 o 0be,d oK g (0 saalie a5 johilea
Vg Sl 0be,s eyl 9 59 (oo JSKaw 00 Julis a5 il
Salxl o Jgb 4 asls

amintlk@yahoo.com olgz byl ¢ 0 Shunss 93

251, .G, LCD

N

http://eshop.eca.ir/link/511.php : Lo Slousgs

House House Codes

Addresses Hi H2 H4 Ha

A 0 I 1 a

B 1 1 1 a

C 0 0 1 a

O 1 0 1 a

E 0 0 L ]

F 1 0 L ]

G 0 1 L 1

H 1 1 0 a

I 0 1 1 i

J 1 I 1 X

K 0 1] 1 1

L 1 0 1 1

M 0 0 0 a

M 1 0 0 a

0 0 I L a

P 1 1 0 1]

(Ve JK&)
Key Codes
Unit Addresses
D1 | D2 | D4 | D8 | D16
1 0 1 1 a 0
2 I 1 1 a 0
3 0 ] 1 a 0
4 1 ] 1 a 0
5 0 1] 0 X i
i] 1 il 0 1 0
7 1] 1 L I 0
8 1 1 0 1 0
9 0 1 1 i 0
10 1 1 1 q 0
11 0 0 1 1 ]
12 I 0 1 il 0
13 0 ] 0 a 0
14 1 0 0 a 0
15 0 1 0 a ]
16 1 1 0 a 0
All Units Off | 0 0 0 i 1
AllUnits On | 0 0 0 . 1
on 0 0 1 a i
Off 0 0 1 X 1
Dim 0 1 0 a 1
E Bright| o | 1 | o | 1 | 1
-‘3 All Lights Off | 0 1 1 1] 1
= Extended Code | 0 1 1 1 1
.E Hail Request| 1 ] 0 ] 1
2 Hail Acknowledge | 1 ] 0 3 1
& Pre-setDim| 1 0 1 X 1
Extended Code | 1 1 0 0 1
{Analog)
Status=0n| 1 1 0 1 1
Status = Off [ 1 1 1 a 1
Status Request| 1 1 1 1 1
(VY JK8)
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J-LINK V8.0 55033 g yof 559 9
TAG
Corteéx

o \ncelligent Processors by ARM

: Jgazmo Wb gino 2 ol (3 o S T g 5 B
JLIHk;A'/,fg;;oKMu_)&— USBzoa)%&)bﬂ)}wlfbbb)h
USB bl - (- IAR  Keil ) calisen sla LLals 5 Slys 5 pl,5, U155 @
a, Ve u.lsd..lf— g_sLQ)J)-\SQ)LA'Gw)'JAK‘S)M.
aalo \ YV ,_A,LNA & = ARM7/ARM9/ARM11(Atmel,Philips,Cortex-M0/M1/M3, ...)

s Jold 03 588 o) - Serial Wire Debug (SWD) ;I slazis e

* J-Link ARM V4. 14f Serial Wire Viewer (SWV) ;l sluzis e
* Keil pVision V4.03q olabs Klogsl ololis oyl e
* JAR for ARM v5.50.5 12MHZ G JTAG ¢ o
* ARM DataSheet 720Kbytes/second b sghls cuc o o

800Kbytes/second 5 DCC e s

IAR Embedded Workbench IDE L 5" 5,5 ;L.
(USB &g 2k il 40385 (pual) 035 4 5L 09 0
target voltage (s ,.8 o)lasl <ubils 9 JTAG signal Liles culd e
sazie slealows 5l sl

plug and play i slls o

Sylabisl g Yo JTAG LSl slols @

GV b, wubls) 3.3V 5 1.2v 5196 o)l 5Wg o, @
L')'.‘-‘ZY' U9 JaKgUSB ,J.‘lf L5|)|JO

OL aslol ol ) cdadlens) Jiadgn 4355 - shlse
O \F O )guo AJITAG )’| ol Q:.L:l:e .

Memory viewer ;| slais e

Flash programming sla, 138l o 5 (oles 5l Slatiy ¢
Flash DLL ORGP R A

Software Developer Kit (SDK) ;I sluzis o
Embedded Trace Bufter (ETB) ;I sluzi, o

®

o
Ll
oC
LLl
=
o
o
o

http://eshop.eca.ir/link/506.php : LS olxusgs

2| 5oled - Jol Jlo = g5 alome - lads
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Cﬂn|o&3my‘5:9>b)9uT.\§Afw|w)(59)
Sals )|}.§ oslaiwl d)90 .X:EL) I) D)KJ.L? ULALCW |).g-

Mo (das3 0 69, SWl el b Bl oo e 3900l (sadl>
3,8 plosl ¥ 0ad Ghgals b by, siile oe a5 cnl 5l e
Do oo 03> Hlid (slaas’s

38 A S

forever do

wait for yellow button to be pressed;
invert yellow light state;

{
Sz Sk dlsien LD 25 dalyss Joe 255

forever do

{ wait for yellow button to be pressed;
invert yellow light state;

wait for blue button to be pressed;
invert blue light state;

{

EUCR ["l’.f" 25 36k G Bb el ol

forever do

wait for yellow or blue button to be pressed;
if button was yellow then invert yellow light state;
if button was blue then invert blue tight state;

i

05 Jols

b ) 55 g S0 12 2 05 sl Slo ;T Jol privuans

sz Jole phuow 4 5l S SO0l S piamns LT
Sop il s e aea byo aslgees LT Sw)ls
Sae drgio Jo 4 b LT Ll oyl e Liahe SaS puagiaols
slaalis ol 9 595 DVD Player os,5 i, ow olasl
b,s Suloas (Play) by, saeSs 4 gl )3 i 51501,
ai> G shyls hadd os)l6 5929 L;’ALC["""“M ol Jzls a5 2
S92 Jale e 555 1 )),08s S 00 5 S98 sl (> 15 01

S)ls

395 lp Gelepionn s i LT ol nl sam g
G Gl S Jole i Vo Loss Loy Koy Lo Sasnsn
8 s 5 olattl ot 31 50 o Ll wloss
Vil -l 5555 s Wdly o ol cslassls sl ol
ol OVY 9 Guld abdl> culsls A gl &5 Jole gt s
sl g20d Joleplinns gdise @Bl dsio 9 035 slie RAM
ol 0 azigs RVIaming MSC 1555 buwgs Jole pitasas 02!
0L s, 5l ol sl 9 039 ) iz Jole pliansnn b
Olis gied JAL;:F,.:...\..:.N 23 39290 (10715) 5208 (go3lg .ol 2T L8

el Kz Sl @l 93 Jole s 0ol &5 203

Slaal
L RTOS) 5,53 50,8 3z ke pitannns S 5205 Jole piannpus
3 9539 sl 6 Jole piasms ol bl 50 @aler lsus o b
bl oo )85l Atmel & slae AVR )8y S FF L Lol
Jole i 28l oo GPLV3 sl oo g 0340 51 e 9200
b ladolepiams ;K03 b oglite 598668 slaau 5l giad
45 0 43 O ke s Gl a8l 9 RAM (sl &5l s
a0 05,8 bl 1l 5l o 4 bl 8 ez s 5 canl
9 Jatws task A sslgs oo Jlie Olgic 45 .l Kernel Jsls
cob FY haas g ils 5l el O Lo | LED gud (ogels 9
9 S pgo 4 1) Gl lge b s 2l RAM
S g9 o ) Koo task A g osls plsl bauly g4l 5 G basgs
ol OVY s cubols” A) as (gslashl, ATtiny861
olepins (23S sS 9208 Jalepiunun &5 maiies Lo . (RAM
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K505 (5018 iz Jale ausms 31 (o b
a0 0L | digas so)l8 iz Jole pias G )00V JSCS
(AVR sl pasls Jlio Olyic 4) s 13 ki 122 plasl 31 pug
P Cannd (sl a8 (o plble ) e dea sl
bl Lol e 1 T 5l K g azsls Llasl s |, latask
90 ST Wb saw task olgie 4 task plas” a5l oS o0
239 (L5pak0 e clatask) sl T cogll 4 (K
Blosis Lzl jeia a5 slatask sl ol lacuglsl a5 g0
3)ls pb (round robin) i35 oy Jos cnl - gd o0 Sl
o3 task ol sl p3Y (sliab g Clsml task K, o olia
o sl task ol 51 i o5 (sl 3l 4ol s sl,zl 5 3900

Sedse el ;I.\J.‘gu D9y 04 aBgie
8l Szl Tz Tagiin 0,055 Syine’ & dlox ol ixe

?39.3 JAI,."U )Jb)l.w )l.;u.u..‘ ‘V"’.;{ o5l

system startup

‘ system initialization

0]
Y

orever do

ait for yellow button to be pressed;
invert yellow light state;

orever do

ait for blue button to be pressed;
invert blue light state;

(multitasking OS) o,5 x> Joleptum oolul g5ie o8
ol Olespa yob a0 a5 |, task sz b oG aslysoo Lot sl
4 55T n il Lo sl 1) Ol () 457 2l Al (Xigid o

Saad Gl 1) aeb s (S

D description

D interruptable OS space
. Uninterruptable OS space

central system

task space
external calls . P

‘ scheduler

| - | |:| ISR space

>
>

scheduler

calls

Dgei G082z Jalepiuns G o)lzgls N S
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system startup

system initialization
system boot hook

© >

system startup

system hooks

system startup

task initialization

‘ init hook H init hook H init hook ‘

A Y

AY

‘ tick hooks ‘

system boot hook

system initialization
system boot hook

watchdog

‘ task restart H task restart ‘ ‘ task restart ‘

AY

enter idle hook

general calls

OS control

>
>
sleep idle task task task P
< -
I\
external calls
ISR type I
event flag
D description
general calls o task calls D interruptable OS space
>
OS control
95 @i < HER M . Uninterruptable OS space
- . :
synchronization Y synchronization l:‘ task space
interrupt control interrupt control D ISR space
file system
O <

leipd @l 3zl oKan al s los 15 bls)l btask
5 4wl Lol 4 65l %o task slse iz 5 xilss L3 I,
Lo olas latask [ Kos sl ) Ll oslesdl 0loy el (Kon
Jole lapiunm) cawl @ Lzl g0 4 task Gages 0T
(355 g Joe 2le55 & (ol (2 550 o5 2

Oligabl ol wsgimn S15,550 9 0,055 i Com &5 az0T 3
Slp ol Lol soslol a5 task luse a5 _s)gTL;a 3929 4 )
il 53 b Sopiin 4 Abil st Ul Atk 0L 395 bume
latask ascpl Juds 4 Ygero S il slacKiws o was
plare e Ol auad s 3 eslatwl 3,90 |, OT olf@.m
el aas o 3 oolimwl 5 90 task a5 ewd sl 5 39,50
ol 383 0 )8 esliwl 5590 1) OT task a5 conl (gowd s
A%QT g o3 03wl Cond ol Sl s Jlas task a5 39
Sl e Gty 4 &8ss ola ) (Kl L &
Lalk S35 00 a1l jlo 4558 ol ol g 0 03, 15 4 task
I 08 & conl can)s ccwled Gosge 4 0T Lasilejle
MKl w20 bopbun slaoiws 5 03,5 09K sla,lsl
2L a8 a8 Las bl Ll solel Sal a6 s e
ey iy 42 0plge )8 ails L STail e
K 2lb sl 8 2ol sl 4 el sas 55 s
SW bawgs oads |2l pre-emption o) wiz Jolepiun
S| saxia gll Wi ol 5l s adl axsle wols 5925
20 o sl ai ool Ll 5)ls 3529 (5,55 L slaz b
g2 dalys (S gi0d Jalepiu 5,90

Al ges abil> 9 CPU la ) s 6,800 )l Gl s uz
4558 oo Isdome iy 530 3l pus Slasl s (s]y2l 4 alKin
o> b Jlas s 5 e L ol b as e ) g o
oD ol gl 39 Ay i &5 sib s molie Olea
3508 sla s, o 3)9TL;° 5979 4 ) Olisebl opl " (sgimn
slad o aal S ooled 9 Curdy e, gu CPU ol
9 iS5l ool el 0T )5 &S wlosds o 33 abisl> 5l ols
Solil 595 .08 0 0,53 1, (Stack) aciy o HBge sla urie
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H#include <avr/io.h>

#Hinclude <util/delay.h>

H#include "avrlibdefs.h"

void tablo_ravan(int a1, intb1,intc1,inta2,intb2,intc2,inta3,intb3,intc3,inta4,intb4 ,intc4,inta5,intb5,intc5, int
a6 , int b6 , intc6 , int a7, int b7, int c7);

int main()

{

PORTD=0b00000000;

DDRD=0b11111111;

PORTB=0b00000000;

DDRB=0b11111111;

DDRC=0B11111111;

PORTC=0b00000000;

while(1){
tablo_ravan(0,0,0,247,152,0,132,36,0,244,60,0,132,36,0,247,164,0,0,0,0);
tablo_ravan(0,0,0,123,204,0,66,18,0,122,30,0,66,18,0,123,210,0,0,0,0);
tablo_ravan(0,0,0,61,230,0,33,9,0,61,15,0,33,9,0,61,233,0,0,0,0);
tablo_ravan(0,0,0,30,243,0,16,132,128,30,135,128,16,132,128,30,244,128,0,0,0);
tablo_ravan(0,0,0,15,121,128,8,66,64,15,67,192,8,66,64,15,122,64,0,0,0);
tablo_ravan(0,0,0,7,188,192,4,33,32,7,161,224,4,33,32,7,189,32,0,0,0);
tablo_ravan(0,0,0,3,222,96,2,16,144,3,208,240,2,16,144,3,222,144,0,0,0);
tablo_ravan(0,0,0,7,188,192,4,33,32,7,161,224,4,33,32,7,189,32,0,0,0);
tablo_ravan(0,0,0,15,121,128,8,66,64,15,67,192,8,66,64,15,122,64,0,0,0);
tablo_ravan(0,0,0,30,243,0,16,132,128,30,135,128,16,132,128,30,244,128,0,0,0);
tablo_ravan(0,0,0,61,230,0,33,9,0,61,15,0,33,9,0,61,233,0,0,0,0);
tablo_ravan(0,0,0,123,204,0,66,18,0,122,30,0,66,18,0,123,210,0,0,0,0);

}

void tablo_ravan(int a1, intb1,intc1,inta2,intb2,intc2,inta3,intb3,intc3,inta4,intb4 ,intc4,inta5,intb5,intc5, int
a6 , intb6 , intc6 , inta7,int b7, int c7){

intline_a[7]={a1,a2,a3,a4,a5,a6,a7};

intline_b[7]={b1,b2,b3,b4,b5,b6,b7};

intline_c[7]={c1,c2,c3,c4,c5,c6,c7};

int soton[7]={0b00000001,0b00000010,0p00000100,0000001000,0b00010000,0b00100000,0001000000};

for (int y=1,y<=5;y++){
for (intx=0;x<=6;x++){
PORTB=soton[x];
PORTD=line_a[x];
avr(PORTC).P0=1;
| delay_ms(1);
PORTD=0x00;
avr(PORTC).P0=0;
PORTB=0x00;
PORTB=soton[x];
PORTD=line_bI[x];
avr(PORTC).P1=1;
| delay_ms(1);
PORTD=0x00;
avr(PORTC).P1=0;
PORTB=0x00;
PORTB=soton[x];
PORTD=line_c[x];
avr(PORTC).P2=1;
| delay_ms(1);
PORTD=0x00;
avr(PORTC).P2=0;
PORTB=0x00;

Dy (s s 4ol Dlead g
|) sl P 6')—! 9> 90 oYl b a5 cwl 0.3| o|) PP oslw aS ol ksl“"l @U&agsbb bewwbﬂmg”’bw
cilite cand VY by @b ogo cnl 03 paas Gl 9 485 s Ll ] asio Ky g a5, 1y a-boc Sledbl Ll e
Ot & 238 (oo 0 g5 sl YL el o 29d 0 s s tablo_ravan wlb oledbl lazsl 4 bl 55 T

www.ECA.ir



bgs o 3 oy 4 alys oo &5 el 00 > 039 1 el ol ot
Al 03litl 5 05 1, 5kt 4,

Ol @y ;8 o5 sl ©pgo cpl 4 S8 e 5 ol b LB 09
LED o7 69, » K5 b Lo 9 ol 0lg, b6 5lled < oazas
KISy i JroS5 5l s e > 08 0 el L s, |
23,5 o0 dloul dxiio ¢l & bgs e o505 0y 4SS (59,
690 2 Sl b g oss STk amino JS clear aus’s (59, 0 KIS
Lgd o0 gy L LED J5" set aus's

axino Sledbl ">>" 9 "<<" sla 4eSs by Juilg (o (puimen
5 3Ll 8IS el Lol 3 aas it ey b e 4y
AuS (oS el g 4 )

: eL‘m

ATmega8A cuilss
ULN2803 coslys
474HCS73 cuilos

farshad.ag@gmail.com o510l 53 o g5

1) [ol.'»l.gd.gl)Tgigog)) ralJf)ACBbgaQLc)lblebo.ﬂ).}

LT O puien 9 3,85 0 1,3 line_c 5 line_b 4 line_a
Slsgin 4 by o Sledbl 0T )5 9 a8’ 0 3wl soton pb L
S 0 ly 1 obb

S o Y arse b a5 adol dil> .l fOr ail> Y sl &b
w)m&.xf@uaxml),lgl:w|&w6h|ﬁ)éalw
oinles adas) G, b s wles 3 50l 1) o wledbl as”
:UélwM|c,\.cﬂﬁui.il.osol.usoo)falggr,flggaﬁwb
OI}:.A“.?L;L&A_!?).Y Sl o3 sl agh 0 db) b pS eads
55,88 A ol (iS5 059 5 ol o )l e bl Lusls 6
S, U@K}Qﬁ'é'xOb)@:ﬁb‘p—iﬁ Slass ol 9 054

Ol )> a5 059 ool dil> 05 (6 ) X i b a5 (um ddl>
AT 0 3 Giule @ obb sla Sl

Jldie a5 55 5 e Lol X it 4 soly K ddl> LG L La b
9 e sla all Il plus” &5 ST 0 asiie G6 uae ol
avi(PORTC)P 905 b bxl 5 .o sialgs ols 0lis Ogiw
wwob))o&flﬂﬁwo@)woéIC\”,ﬁq
s ol ) s oledbl

gats oS b algs o leds g anils sl ool s Jlisle dal
3 G2 L Gl obls slaisi 5 S Slas

@ 5058l Kbl slass prigs Oog S8 By e @

DDDDDDDDDDDDDDDDDDDD
D000 eee /e )@ )00
DO 0e000e000ed et
DO00eeeell [ veew ][]0
0000 0e000e0Het o0
e ee /| edee /@)@
DOo0doodoooouooous

A5 gl ’ clear ] [ set

| << || =» |
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SIM300CZ features

Implementation

Power supply

Single supply voltage 3.4V —4.5V

Power saving

Typical power consumption in SLEEP mode to 2.5mA
(BS-PA-MFRMS =5 )

Frequency bands

* SIM300CZ Tri-band: EGSM 900, DCS 1800, PCS 1900. The SIM300CZ  can search
the 3 frequency bands automatically. The frequency bands also can be set by AT com-
mand.

* Compliant to GSM Phase 2/2+

GSM class

Small MS

Transmit power

* Class 4 (2W) at EGSM900
* Class 1 (1W) at DCS1800 and PCS 1900

GPRS connectivity

* GPRS multi-slot class 10 (default)
* GPRS multi-slot class 8 [Coption[]
* GPRS mobile station class B

Temperature range

* Normal operation: -30°C to +70°C
* Restricted operation: -35°C to -30°C and +70 °C to +80°C
* Storage temperature -45°C to +85°C

DATA GPRS:
CSD:

* GPRS data downlink transfer: max. 85.6 kbps

* GPRS data uplink transfer: max. 42.8 kbps

* Coding scheme: CS-1, CS-2, CS-3 and CS-4

* SIM300CZ supports the protocols PAP (Password Authentication Protocol) usually used
for PPP connections.

* The SIM300CZ integrates the TCP/IP protocol.

* Support Packet Switched Broadcast Control Channel (PBCCH)

* CSD transmission rates: 2.4, 4.8, 9.6, 14.4 kbps, non-transparent

* Unstructured Supplementary Services Data (USSD) support

SMS

* MT, MO, CB, Text and PDU mode
* SMS storage: SIM card

FAX

Group 3 Class 1

SIM interface

Support SIM card: 1.8V, 3V

External antenna

Connected via 50 Ohm antenna connector or antenna pad

Audio features

Speech codec modes:

* Half Rate (ETS 06.20)

* Full Rate (ETS 06.10)

* Enhanced Full Rate (ETS 06.50 / 06.60 / 06.80)
* Echo suppression

fint lookup (int b) {

switch(b) case 0: b =1 ; break;
case 1:b =2 ; break; a5 oAl grw 9 oAb ALbg NKew g0 o5 o3l 4 del
case 2 : b =3 ; break;
case 3 : b =10 ; break;
case 4:b =4 : break; s oy 0 o i opl )5 el o 0390 SYsb e 4
case 5: b =5 ; break;
case 6 : b =6 ; break;
case 7 : b =11 ; break; 4l Ero9 9 03,5 &z ECA «ils <9 ARM ool 4
case 8 : b =7 ; break;
case 9 : b =8 ; break;

ol 00l B> ()9 0 e Sl Cond Wguis
il LS 355 45 Nipd iy Gogo & b 4l 5 gl
6@M|9’M¢’l’°ﬁoﬁsé|f9ﬁ‘§6‘°wd)m

}

return(b);

}

oggle_led()

case 10: b =9 ; break;
case 11: b =11 ; break;

case 12: b =12 ; break;

case 13: b =0 ; break;

case 14: b =14 ; break;
case 15: b =15 ; break;
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printf("%c",gsm_data[ok]);

}
Iprintf("\n");
Fds3te 4 Gl ol Gl e Jl )

ole Al a5 iS5l 5 ans, wledbl os 5 J

data_gsm_empty()
{
for (ok=1;0k<40;0k=0k+1)

{
gsm_data[ok]=0;

(
if (PINB19) == 0)
{SET_PORTB=PB19;}
else
KRST_PORTB=PB19;}

1

send_number_to_gsm(int coun)
(
gsm_number[13]=0;
gsm_number[14]=0;
for (ok=2;0k<coun+2;o0k=0k+1)

printf("%c",gsm_number[ok]);

}
[printf("\n");
}

Conl 025 b.))gT)._{)' PRI ML»)..) (5L0| 69.2A

while (1) {

1555 EHEEEEEE8S get data from
gsm  $33FTIIIIIIIIIIIIIII35333335555355%
335555555599

Icd_clear();lcd_gotoxy(1,1);

Icd_putsf("Reciving...");

get_rx:

data_gsm_get(); //get data from gsm (usart)
data_gsm_empty();
1$SSETTTPPIIIIPPHEEE888$  get number from
keyboard

Icd_gotoxy(1,1);lcd_putsf("insert number ");
ok=50;chr=0;char_number=1;

printf("\nget number from keyboard *\n");delay_ms(1700);lcd_|
clear();

start_number:

get_number_gsm_keyboard();

if (char_number>12){goto start_data;}

else

(if (ok!=120){goto start_number;}}
*delay_ms(300);printf("goto print\n");send_number_to_
gsm(11);delay_ms(600); */

start_data:

1555 EEE5S get dat from
kbd $333333333355555555555555$
335555555599

lcd_clear()lcd_gotoxy(1,1);lcd_putsf("get dat from
kbd");printf("\nget dat from kbd *\n");delay_ms(1700);lcd_
clear();

ok=50;chr=0;char_number=1;

start_sms_send:

get_data_gsm_keyboard();

if (ok!=120){goto start_sms_send;}

printf("AT+CMGF=1\n"); printf("AT+CMGS=%c","");
send_number_to_gsm(11);
printf("%c\n","");send_data_to_gsm(40);printf("%c\n",26);

}
03,08 )b ya b &S conl Kb s 505 GY¥sb s b 5 e
o3l 0l LCD (g9, characterc os,9u8 s3e ,a O 04

J31s 3,508 o) iy J5F1 als JLis b uimen 9 590 (o
(Uslag 28" asvio Ji) 3sn 0,3 a2y

get_data_gsm_keyboard()

get_input();// u have keyboard data in <last> variable ;)
if(coun_key2!=coun_key)

{
Icd_gotoxy(1,char_number);

omid2=omid;

omid=lookupchr(last,coun_key); //how many pres key and
what is selected word in kbd

if (omid==10){omid=32;}

Icd_gotoxy(2,1);

Icd_putsf("");

Icd_puts(char_number);

Icd_putsf(" ASC:");

Icd_puts(omid);

Icd_gotoxy(1,char_number);

coun_key2=coun_key;

delay_ms(140);

'}

omega_adiban2000@yahoo.com u>dusl: odin s

}
}

a5 L K05 o5 Sl ol b e Jae b @b A5 3 ) b
die uLaAg.),‘I:(SNuo}C LCD L)) )l{l)l{ a.)),,:.:f )b)m
.Jﬁ@o)ﬁébeb)bgoﬁogbk’)uﬁLCD 9 dr9mS (S9)

get_number_gsm_keyboard()

get_input();// u have keyboard data in <last> variable ;)
if(coun_key2!=coun_key)

{
Icd_gotoxy(1,char_number);
lomid2=omid;
lomid=lookupnum(last);

if (omid==10){omid=0;}
Icd_gotoxy(2,1);
Icd_putsf("*");
Icd_puts(char_number);
Icd_putsf(" ASC:");
Icd_puts(omid);
Icd_gotoxy(1,char_number);
coun_key2=coun_key;
delay_ms(140);

}
'

33l 4 ol pl ol 0 s

send_data_to_gsm(int coun)

{

for (ok=1;0k<coun;ok=0k+1)
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Quad 2-Input NAND Gate

Quad 2-Input NAND Gate (OC)

02 | Quad 2-Input Positive NOR Gate 03 Quad 2-Input Positive NAND Gate

04 | Hex Inverter 05 | Hex Inverter (OC)

06 | Hex Inverter Buffer/Driver (OC) 07 | 30V,40mA Hex Buffer Driver (OC)

08 | Quad 2-Input AND Gate 09 | Quad 2-Input Positive AND Gate (OC)

10 | Triple 3-Input Positive NAND Gate 11 | Triple 3-Input Positive AND Gate

14 | Hex Inverting Schmitt Trigger 16 | Hex Inverter Buffer/Driver (OC)

17 15V,40mA Hex Buffer Driver (OC) 20 | Dual 4-Input Positive NAND Gate

21 | Dual 4-Input Positive AND Gate 25 | Dual 4-Input Positive NOR Gate

26 | Quad 2-Input NAND Gate (OC) 27 | Triple 3-Input NOR Gate

28 | Quad 2-Input NOR Buffer 30 | 8-Input Positive NAND Gate

31 Delay Element 32 | Quad 2-Input Positive OR Gate

33 | Quad 2-Input NOR Buffer (OC) 37 | Quad 2-Input Positive NAND Buffer

38 | Quad 2-Input NAND Buffer (OC) 42 | BCD To Decimal Decoder (1-0f-10)

45 | BCD To Decimal Decoder/Driver (OC) 46 | BCD To 7 Segment Decoder/Driver (30V)

47 | BCD To 7 Segment Decoder/Driver (15V) 48 | BCD To 7 Segment Decoder/Driver

57 | Dual 2 Wide 2-Input AND-OR Invert Gate 58 | Dual AND-OR Gate

73 Dual JK Flip-Flop with Reset; Negative-Edge Trigger 74 Dual D-Type Flip-Flop with Set and Reset; Positive-Edge Trig-

ger

75 | Quad Bistable Transparent Latch 76 | Dual JK Master Slave Flip-Flop

77 | 4-Bit Bistable Latch 83 | 4-Bit Binary Full Adder

85 | 4-Bit Magnitude Comparator 86 | Quad 2-Input EXCLUSIVE-OR Gate

90 | Decade Counter 93 | 4-Bit Binary Ripple Counter

97 | 6-Bit Asynchronous Binary Rate Multiplier 107 | Dual JK Flip-Flop with Reset; Negative-Edge Trigger

109 Dl?,al JK Flip-Flop with Set and Reset; Positive-Edge 112 Dual JK Flip-Flop with Set and Reset; Negative-Edge Trigger
Trigger

121 | One Short Multivibrator 122 | Retriggerable Monostable Multivibrator

123 | Dual Retriggerable Monostable Multivibrator with Reset 124 | Dual Voltage Controlled Oscillator

125 | Quad Buffer/Line Driver (3-State) 126 | Quad Buffer/Line Driver (3-State)

128 | Quad 2-Input NOR Line Driver 132 | Quad 2-Input NAND Schmitt Trigger

133 | 13-Input NAND Gate 136 | Quad Exclusive OR Gate (OC)

137 i’;:/o-S Line Decoder/Demultiplexer with Address Latches; 138 3-to-8 Line Decoder/Demultiplexer; Inverting

139 | Dual 2-to-4 Line Decoder/Demultiplexer 140 | Dual 4-Input NAND Line Driver

145 | BCD To Decimal Decoder/Driver (OC) 147 | 10-to-4 Line Priority Encoder

148 | 8-to-3 Priority Encoder 150 | 16-Input Multiplexer

151 | 8-Input Multiplexer 153 | Dual 4-Input Multiplexer

154 | 4-to-16 Line Decoder/Demultiplexer 155 | Dual 2-to-4 Demultiplexer

156 | Dual 2-to-4 Demultiplexer (OC) 157 | Quad 2-Input Multiplexer

158 | Quad 2-Input Multiplexer; Inverting 159 | 4-to-16 Line Decoder

160 | Presettable Synchronous BCD Decade Counter; Reset 161 [ Presettable Synchronous 4-Bit Binary Counter; Reset

163 | Presettable Synchronous 4-Bit Binary Counter; Reset 164 | 8-Bit Serial-In/Parallel-Out Shift Register

165 | 8-Bit Parallel-In/Serial-Out Shift Register 166 | 8-Bit Parallel-In/Serial-Out Shift Register

169 | Synchronous 4-Bit Binary Up/Down Counter 173 | Quad D-Type Flip-Flop; Positive-Edge Trigger (3-State)

174 | Hex D-Type Flip-Flop with Reset; Positive-Edge Trigger 175 | Quad D-Type Flip-Flop with Reset; Positive-Edge Trigger

189 | 64-Bit Bipolar Scratch Pad Memory 190 | Synchronous Decade Up/Down Counter

191 | Presettable Synchronous 4-Bit Binary Up/Down Counter 193 | Presettable Synchronous 4-Bit Binary Up/Down Counter

194 | 4-Bit Bidirectional Universal Shift Register 195 | 4-Bit Parallel Access Shift Register

71 Dual Non-Retriggerable Monostable Multivibrator with 237 3-to-8 Line Decoder/Demultiplexer with Address Latches
Reset

238 | 3-to-8 Line Decoder/Demultiplexer 240 | Octal Buffer/Line Driver; Inverting (3-State)

241 | Octal Buffer/Line Driver (3-State) 243 | Quad Bus Transceiver (3-State)
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Octal Buffer/Line Driver (3-State) Octal Bus Transceiver (3-State)
251 | 8-Input Multiplexer (3-State) 253 | Dual 4-Input Multiplexer (3-State)
257 | Quad 2-Input Multiplexer (3-State) 258 | Quad 2-Input Multiplexer; Inverting (3-State)
259 | 8-Bit Addressable Latch 260 | Dual 5-Bit Input NOR Gate
269 | 8-Bit Up/Down Counter 273 | Octal D-Type Flip-Flop with Reset; Positive-Edge Trigger
279 | Quad R-S Latch 280 | 9-Bit Odd/Even Parity Generator/Checker
283 | 4-Bit Binary Full Adder with Fast Carry 294 | 16-Bit Programmable Frequency Divider
297 | Digital Phase Locked Loop 299 | 8-Bit Universal Shift Register (3-State)
321 | Crystal Oscillator 365 | Hex Buffer/Line Driver (3-State)
366 | Hex Buffer/Line Driver; Inverting (3-State) 367 | Hex Buffer/Line Driver (3-State)
368 | Hex Buffer/Line Driver; Inverting (3-State) 373 | Octal D-Type Transparent Latch (3-State)
374 | Octal D-Type Flip-Flop; Positive Edge-Trigger (3-State) 375 | Quad Latch
377 O(ftal D-Type Flip-Flop with Data Enable; Positive-Edge 378 Hex D-Type Flip-Flop with Enable
Trigger
390 | Dual Decade Ripple Counter 393 | Dual 4-Bit Binary Ripple Counter
399 | Quad 2-Input Multiplexer 423 | Dual Retriggerable Monostable Multivibrator with Reset
465 | Octal Buffer Tri-State Output 521 | Octal Comparator
534 Octal D-Type Flip-Flop; Positive Edge-Trigger; Inverting 540 Octal Buffer/Line Driver; Inverting (3-State)
(3-State)
541 | Octal Buffer/Line Driver (3-State) 543 | Octal Registered Transceiver
563 Octal D-Type Transparent Latch; Inverting (3-State) 564 Octal D-Type Flip-Flop; Positive-Edge Trigger; Inverting
(3-State)
569 | Synchronous Didirectional Binary Counter 573 | Octal D-Type Transparent Latch (3-State)
574 | Octal D-Type Flip-Flop; Positive Edge-Trigger (3-State) 579 | 8-Bit Up/Down Counter
580 | Inverting Octal D-Type Latch 589 | 8-Bit Shift Register with Input Latch
592 | 8-Bit Binary Counter with Input Register 593 | 8-Bit Binary Counter O/P Register TS I/O
504 8-Bit Shift Register with Output Register 595 8-Bit Ser-In/Ser Or Par-Out Shift Register with Out Latches
(3-State)
597 | 8-Bit Shift Register with Input Flip-Flops 604 | 16 to 8 Multiplexer (High Speed)
624 | Voltage Controlled Oscillator 628 | Voltage Controlled Oscillator
629 | Voltage Controlled Oscillator 640 | Octal Bus Transceiver; Inverting (3-State)
641 | Octal Bus Transceiver 645 | Octal Bus Transceiver
646 | Octal Bus Transceiver/Register (3-State) 652 | Octal Bus Transceiver/Register (3-State)
670 | 4 x 4 Register File (3-State) 674 | 16-Bit Shift Register 16-Bit Parallel Output
682 | 8-Bit Magnitude Comparator 684 | 8-Bit Magnitude Comparator
688 | 8-Bit Magnitude Comparator 821 | 10-Bit D-Type Flip-Flop
825 | 8-Bit D-Type Flip-Flop 827 | 8-Bit Buffer/Line Driver
841 | 10-Bit Transparent Latch 843 | 9-Bit Transparent Latch
902 | Hex Buffer (TTL Interface) 906 | Open Drain Buffer (Active Pull Down)
908 | Dual High Voltage CMOS Driver 912 | Display Controller 6 Digit 8 Segment
914 | Hex Schmitt Trigger External Voltage Inputs 922 | 16 Key Keyboard Encoder
923 | 20 Key Keyboard Encoder 925 | 4 Digit Counter Multiplexed 7 Segment Drive
2244 | Octal Tri-State Buffer with Resistor 2245 | Octal Tri-State Transceiver with Resistor
3245 | Octal Tri-State Translating Transceiver 3257 | Quad 2:1 Mux/Demux Bus Switch
3383 | Octal Bus Exchange Switch 3384 | 10-Bit Bus Switch
4002 | Dual 4-Input NOR Gate 4015 | Dual 4-Bit Serial-In/Parallel-Out Shift Register
4016 | Quad Bilateral Switches 4017 | Johnson Decade Counter with 10 Decoded Outputs
4020 | 14-Stage Binary Ripple Counter 4024 | 7-Stage Binary Ripple Counter
4040 | 12-Stage Binary Ripple Counter 4046 | Phase Locked Loop
4049 | Hex Inverting High-to-Low Level Shifter 4050 | Hex High-to-Low Level Shifter
4051 | 8-Channel Analog Multiplexer/Demultiplexer 4052 | Dual 4-Channel Analog Multiplexer/Demultiplexer

www.ECA.ir




4053 | Triple 2-Channel Analog Multiplexer/Demultiplexer 4059 | Programmable Divide-By-N Counter
4060 | 14-Stage Binary Ripple Counter with Oscillator 4066 | Quad Bilateral Switches
4067 | 16-Channel Analog Multiplexer/Demultiplexer 4075 | Triple 3-Input OR Gate
4078 | 8-Input NOR/OR Gate 4094 | 8-Stage Shift-and-Store Bus Register
4245 | Octal Tri-State Translating Transceiver 4316 | Quad Bilateral Switches
4351 | 8-Channel Analog Multiplexer/Demultiplexer with Latch | 4353 | Triple 2-Channel Analog Multiplexer/Demultiplexer with Latch
4511 | BCD To 7-Segment Latch/Decoder/Driver 4514 | 4-to-16 Line Decoder/Demultiplexer with Input Latches
4515 4-to-1§ Line Decoder/Demultiplexer with Input Latches; 4518 Dual Synchronous Up Counter
Inverting
4520 | Dual 4-Bit Synchronous Binary Counter 4538 | Dual Retriggerable Precision Monostable Multivibrator
5555 | Programmable Delay Timer with Oscillator 6323 | Programmable Ripple Counter with Oscillator (3-State)
7014 | Hex Non-Inverting Precision Schmitt-Trigger 7030 | 9-Bit x 64-Word FIFO Register (3-State)
7046 | Phase-Locked-Loop with Lock Detector 7266 | Quad 2-Input EXCLUSIVE-NOR Gate
7403 | 4-Bit x 64-Word FIFO Register (3-State) 7540 | Octal Schmitt Trigger Buffer/Line Driver; Inverting (3-State)
7541 | Octal Schmitt Trigger Buffer/Line Driver (3-State) 7731 | Quad 64-Bit Static Shift Register
9114 Nine Wide Schmitt Trigger Buffer; Open Drain Outputs; 9115 Nine Wide Schmitt Trigger Buffer; Open Drain Outputs
Inverting
9323 | Programmable Ripple Counter with Oscillator (3-State) 22106 | 8x8 Crosspoint Switch
40103 | 8-Bit Synchronous Binary Down Counter 40105 | 4-Bit x 16-Word FIFO Register
Family Description Family Description
74 True TTL 74L Low power
74S Schottky 74H High speed
74LS Low power - Schottky 74AS Advanced - Schottky
T4ALS Advanced - Low power - Schottky 74F(AST) Fast - (Advanced - Schottky)
74C CMOS.....ccoveeee check Vcc levels 74HC (U) High speed - CMOS (Unbuffered output)
74HCT High speed - CMOS - TTL inputs 74AHC Advanced - High speed - CMOS
7T4AAHCT Advanced - High speed - CMOS - TTL inputs 74FCT (-A,-T,-AT) | Fast - CMOS - TTL inputs (speed variations)
74AC Advanced - CMOS T4ACT Advanced - CMOS - TTL inputs
7TAFACT AC, ACT (Q) series 74ACQ Advanced - CMOS - Quiet outputs
74ACTQ Advanced - CMOS - TTL inputs - Quiet outputs
Bus Driver Families
T4ABT Advanced - BICMOS - Technology 74ABTE ABT - Enhanced Transceiver Logic
74ABTH Advanced - BiCMOS - Technology - bus Hold 74BCT BiCMOS - TTL inputs
74BTL Backplane - Transceiver - Logic (BiCMOS) 74FB Futurebus+
74GTL Gunning - Transceiver - Logic 74GTLP GTL - Plus
Low Voltage Families
74ALB Advanced - Low Voltage - BICMOS 74LV (U) Low - Voltage (Unbuffered output) (CMOS)
74LVC (R) (U) | LV - CMOS (damping Resistor)(Unbuffered output) 74LVCH Low - Voltage - CMOS - bus Hold
Advanced - Low - Voltage - CMOS LV - TTL (damping Resistor(Unbuffered
T4ALVC & TAVT(R) (U) | (B(i oM gs)g (
TALVTZ Low - Voltage - TTL - High Impedance power-up 74ALVC (R) ALV | CMOS (bus Hold) (damping Resistor)
TAALVCH Advanced - Low - Voltage - CMOS - bus Hold 74LCX ;;l\i/e_s )CMOS (operates with 3v and 5v sup-
74VCX LV - CMOS (operates with 1.8v and 3.6v supplies
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580 p 5 uas ol e

sebils Jasl <8 6 colw w9 5l 1, Sam-Prog v3,9 o, 1
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"C:\Program Files\ATMEL Corporation\AT91-ISP
v1.100\SAM-PROG v2.4\sam-prog.exe"

b &5 oad deres omid samexe pb 4 ol J6 K

69)38 5L 1 Keil asl o a8 (o5 Ks s)la 9,

flash/configure flash cawd ;5 5 (ol oas s ¥, ¥ kel

s dwles Joe 15 ouKe Gab tool’s

Optigas far Target Target 1'
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Sl

[

Corfigure Fash Menu Command -

" Use Target Driver for Flash Programming

1
De».:..i;ie*t ] Output ] Listing ] User ] CJCH] Asm ] Linker ] Debug Utilities

/f'—

|ULINK ARM Debugger =l
_ — wulyomid sam.exe Jis i3
Init File: |
|_ 20 A
b emal Tool for Flash Programming: \k
" "SL@LDIN" Caus o 5 ¥
Command: |D:\Use @ h
Arguments: "SI & bin"
¥ Run Independent
OK | Cancel Defaulis Help

Cptions for Target Target 1[ Left Click

Run User Programs Before Compilation of a C/C++ File

Device ] Target ] Cutput ] Listing qs ]C;’CH] Asm ] Linker ] Debug ] Ltilities ]

[ Run #1: |

[™ Run#2: |

Fun User Programs Before Build/Rebuild

[ Run #1: |

[ Run #2: |
I

RuT=&r Programe After Build/Rebuild

W Run #1: |fr0me|f —hin —output x0oc bin xooczd

[~ Run #2:

¥ Beep When Com|

Defautts

Help

[T
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Keil 40 Auto PROG 2 (53131 £ 93 (9 y%0

Left Click

Device I Target

Select Folder for Objects... |

put | Listing I User I C,-"CHI Asm I Linker | Debug I Ltilties l

Name of Executable: Im( e

¥ Create Executable: “oooc
¥ Debug Information
[¥ Create HEX Fils
¥ Browse Information

" Create Library: ococ LIB

ok | cCancel |  Defauts | Help
File Edit WView Project Flash Debug Peripherals Tools SVCS  Window Help
DS d@| +« 2a@dlo | % | EE N @
P B e ] ¥8 ] Targets 2
Project =5
=-524 Target1
E1-£5 Source Grou

SAMT.s

Gt s 223 get_data gsm()

2] atILsam7x25 20 1 .

231 get input():

usart.h

236
237
238
239
240
241
242
243
244
245

246}
M7

: omid_io.h
s omid_kbd.h

s Lzl Isama 5 dtua |, Keil 4ol 3 bt =y g0

5 d)ls o asb ) ) erase suls” a8 ol I pl S5 5 sl e
A5 9) LOAD s 5 4s8” Juog |, usb

sl o Kon 1S 0 JolalS 5 At 05LeT 457 la 4ol s J5ls o
oo 4 b JSie ool Jo 6l 598 a3 0303 €ITOT dnls 5,
9 03905 z, 1> hidden <Jl> 11, 0bj pb & 4y 9 45, 059
Aoled G 1) piaans

omega_adiban2000@yahoo.com u>duel: odin g

omid=lockupchr (last,coun key);
if (omid==10) {omid=32;}
lcd gotoxy(2,1):
1cd putaf ("*");
lcd_puts (char number);
lcd putsf ("
lcd_puts (omid);
1lcd_gotoxy (1, char_number) ;
coun_ key2=coun key;

delay m=({140);

if (coun key2!=coun key)

led gotoxy (1, char number):

232
stdio.h 3
led.h 234
delay.h 235 omid2=omid;

//how many pres key

ASC ->"):;

) oo ol Bb a8 0 compile by Yo |l plos Ly i
3w les s salice

linking...

Program Size: Code=8064 RO-data=32 RW-da-

ta=72 ZI-data=1432

FromELF: creating hex file...

User command #1: fromelf --bin --output xxx.bin

xxx.axf

"xxx.axf" - 0 Error(s), 0 Warning(s).

9 Lzl 4l b 5 (KIS LOAD (595 51 b bl uages
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* 74xx or 74Nxx: Standard TTL - These devICes are
the original TTL family of logIC gates introduced
in the early 70's. They have a propagation delay
of about 10ns and a power consumption of about
10mW.
» 74Lxx: Low Power TTL - Power consumption
was improved over standard types by increasing the
number of internal resistances but at the cost of a
reduction in switching speed.
» 74Hxx: High Speed TTL - Switching speed was
improved by reducing the number of internal resist-
ances. This also increased the power consumption.
* 74Sxx: Schottky TTL - Schottky technology is
used to improve input impedance, switching speed
and power consumption (2mW) compared to the
74Lxx and 74Hxx types.
* 74LSxx: Low Power Schottky TTL - Same as
74Sxx types but with increased internal resistances
to improve power consumption.
* 74ASxx: Advanced Schottky TTL - Improved
design over 74Sxx Schottky types optimised to in-
crease switching speed at the expense of power con-
sumption of about 22mW.
* 74ALSxx: Advanced Low Power Schottky TTL
- Lower power consumption of about 1mW and
higher switching speed of about 4nS compared to
74LSxx types.
* 74HCxx: High Speed CMOS - CMOS technology
and transistors to reduce power consumption of less
than 1uA with CMOS compatible inputs.
* 74AHCTxx: High Speed CMOS - CMOS technol-
ogy and transistors to reduce power consumption of
less than 1uA but has increased propagation delay of

about 16nS due to the TTL compatible inputs.
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Table 1. Ratings of high-energy and high-power lithium lon cells

High Energy High Power
Power density (25 °C) 200 to 400 W/kg 2000 to 4000 W/kg
Energy density 120 to 160 Whikg 70 to 100 Wh/kg
Efficiency approximately 95 % approximately 90 %

Self-discharge

< 5% per month (at 25 °C)

< 5% per menth (at 25 °C)

Cyele life

up te 5000 complete cycles

106 eycles (ot 3.3 % DOD)
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Design and Implementation of Low Power Digital FIR Filter
based on low power multipliers and adders on xilinx FPGA

Abstract-This paper presents the methods to re-
duce dynamic power consumption of a digital Fi-
nite Imppulse Respanse (FIR) filter these mrthods
include low power serial multiplier and serial adder,
combinational booth multiplier, shift/add multipli-
ers, folding transformation in linear pheas archi-
tecture and applied to fir filters to power consump-
tion reduced thus reduce power consumption due
to glitching is also reduced. The minimum power
achieved is 110mw in fir filter based on shift/add
multiplier in 100MHZ to 8taps and 8bits inputs and
8bits coefficions. The proposed FIR filters were syn-
thesized implemented using Xilinx ISE Virtex IV
FPGA and power is analized using Xilinx XPower
analyzer.

Keywords: low power, booth multiplier, folding
transformation.

1. Introduction

Finite impulse response (FIR) filters are widely used
in various DSP applications. In some applications,
the FIR filter circuit must be able to operate at high
sample rates, while in other applications, the FIR fil-
ter circuit must be a low-power circuit operating at
moderate sample rates. The low-power or low-area
techniques developed specifically for digital filters
can be found in. Parallel (or block) processing can
be applied to digital FIR filters to either increase the
effective throughput or reduce the power consump-
tion of the original filter. While sequential FIR filter
implementation has been given extensive considera-
tion, very little work has been done that deals direct-
ly with reducing the hardware complexity or power
consumption of parallel FIR filters[1]. Traditionally,
the application of parallel processing to an FIR filter
involves the replication of the hardware units that
exist in the original filter. The topology of the mul-
tiplier circuit also affects the resultant power con-
sumption. Choosing multipliers with more hardware
breadth rather than depth would not only reduce the
delay, but also the total power consumption[2]. A lot
of design methods of low power digital FIR filter are
proposed, for example, in[3] they present a method
implementing fir filters using just registered addres

and hardwired shifts. They extensively use a modi-
fied common sub expression elimination algorithm
to reduce the number of adders. In[4] they have pro-
posed a novel approach for a design method of a low
power digital baseband processing. Their approach
is to optimize the bitwidth of each filter coefficient.
They define the problem to find optimized bitwidth
of each filter coefficient. In[5] presents the method
reduce dynamic switching power of a fir filter using
data transition power diminution technique (DPDT).
This technique is used on adders, booth multipliers.
In[6] this research proposes a pipelined variable pre-
cision gating scheme to improve the power aware-
ness of the system. This research illustrates this
technique is to clock gating to registers in both data
flow direction and vertical to data flow direction
within the individual pipeline stage based on the
input data precision. The rest of the paper is struc-
tured as follow. Section2 gives a brief summary of
fir filter theory and in Section3 presents the archi-
tecture adopted in our implementation. Comparison
of our implementation with those done is given at
section4. Finally section5 provides the conclusion of
this paper.

2. Fir Filter Theory

Digital filters are typically used to modify or alter
the attributes of a signal in the time or frequency
domain. The most common digital filter is the linear
time-invariant (LTI) filter. An LTI interacts with its
input signal through a process called linear convo-
lution, denoted by y = f * x where f is the filter’s
impulse response, x is the input signal, and y is the
convolved output. The linear convolution process is
formally defined by:

yln] = x[n] * fln] =Ex[nlfln-kI=F kIxnkl. (1)

LTI digital filters are generally classified as being fi-
nite impulse response (i.e., FIR), or infinite impulse
response (i.e., IIR). As the name implies, an FIR
filter consists of a finite number of sample values,
reducing the above convolution sum to a finite sum
per output sample instant.
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An FIR with constant coefficients is an LTI digital
filter. The output of an FIR of order or length L, to
an input time-series x[n], is given by a finite version
of the convolution sum given in (1), namely:

L-1
ylnl=xn]*fln]=Y, fTkIx{n-K]. @

where f[0] # 0 through f[L — 1] # 0 are the filter’s
L coefficients. They also correspond to the FIR’s
impulse response. For LTI systems it is sometimes
more convenient to express in the z-domain with

Y(2)=F(2)X(2), 3)

where F(z) is the FIR’s transfer function defined in
the z-domain by

L-1
F(z)= ¥ flz)z* o

The Lth-order LTI FIR filter is graphically interpret-
ed in Fig.1. It can be seen to consist of a collection of
a “tapped delay line,” adders, and multipliers. One
of the operands presented to each multiplier is an
FIR coefficient, often referred to as a “tap weight”
for obvious reasons. Historically, the FIR filter is
also known by the name “transversal filter,” suggest-
ing its “tapped delay line” structure[7].

xin| | 27| 27| 2

I'[U]K7 1]

Fig. 1: FIR filter in the transposed structure.

-1

f12] f[L=1]

7 - v[n]

3. Implementation Fir Filter

In this paper, the linear-phase architecture and MAC
architecture are considered. There are four design to
reduce the power consumption.

3.1 Mac Fir Filter Based Booth Multiplier

A multiplier has two stage. In the first stage, the par-
tial products are generated by the booth encoder and
the partial product generator(PPG), and are summed
by compressors. In the second stage, the two final
products are added to form the final product through
a final adder.

The block diagram of traditional multiplier is depict-
ed in Fig.2. It employs a booth encoder block, com-
pression blocks, and an adder block. X and Y are the
input buffers. Y is the multiplier which is recoded
by the booth encoder and X is the multiplicand. PPG
module and compressor form the major part of the
multiplier. Carry propagation adder (CPA) is the fi-
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Hooth Partial Product Generator
Encoder and Compressors
i
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Carry Propagation Adder
(CPA)

Fig.2: Block Diagram of Multipliertrchitecture
nal adder used to merge the sum and carry vector
from the compressor module. For radix-4 recoding,
the popular algorithm is parallel recoding or Modi-
fied Boothrecoding . In parallel radix-4 recoding, Y
becomes :

n2-1 | n/2-l

YZZ{)Vi‘PZ ZZZO( 2Y2in1 T Y2i + Yaie1 ) 4 %)

That truth table it shown in tablel.

Tablel. Truth Table for Booth encoding

YZHI Yoi Yoi-1 Booth op. Dir. Sht. Add.
000 0x 0 0 0
0 01 1x 0 - 1
010 Ix 0 - 1
011 2x 0 1 0
100 -2x 1 1 0
1 01 -1x 1 - 1
110 -1x 1 - 1
1 11 -0x 1 0 0

In our design we described Booth function as three
basic operations, which they called ‘direction’,
‘shift’, and ‘addition’ operation.

Direction determined whether the multiplicand was
positive or negative, shift explainedwhether the
multiplication operation involved shifting or not and
addition meant whether the multiplicand was added
to partial products. The expressions for Booth en-
coding were stated below as :

Direction,D»=Y 541, (6)

Shift, Sy = Yoir* (Yair1 U Y1) + Yoir” * (vain U Yai)
=Yoinll Y @)

Addition, As=Y .17 Y. ®



The Booth encoder was implemented using two
XOR gates and the selector using 3MUXes and an
inverter Careful optimization of the partial-product
generation can lead to some substantial delay and
hardware reduction.[8] In the normal 8*8 multipli-
cation 8 partial products need to be generated and
accumulated. For accumulation seven adders to re-
duce power are requiuerd but in the case of booth
multiplier only 4 partial products are required to be
generated and for accumulation three adders, re-
duced delay required to compute partial sum and
reduces the power consumption.[5]

3.2 Linear-Phase-Folding Architecture Fir Filter
Based Booth Multiplier

If the phase of the filter is linear, the symmetrical
architecture can be used to reduce the multiplier op-
eration. Comparing Fig.1 and Fig.4, the number of
multipliers can be reduced half after adopting the
symmetrical architecture. But number of adders re-
mains constant and it is the basic model to develop
the proposed architecture.

o Ul

x[n]— FA o AN ol z

1

¥

Fig.4: Linear-phase filter with reduced number of multipliers.

Many algorithm transformation techniques are
available for optimum implementation of the digital
signal processing algorithms. Reducing the imple-
mentation area is important for complex algorithms,
such as the receiver equalizer in the metal link digital
communications. For example Folded architectures
provide a trade-off between the hardware speed and
the area complexity. The folding transformation can
be used to design time-multiplexed architectures

using less silicon area. Power consumption can be
even reduced with the folding transformation. Thus
folding is a technique to reduce the silicon area by
time multiplexing many operations  (e.g. multiply
& add) into single function units Folding introduces
registers Computation time increased. Fig.5 show
linear phase folding architecture fir filter.[2]

77 - z
J ] |_I

xfu] 7 -l 7 - 7

= Z

cn]

Fig.5: linear phase folding architecture fir filter.

3.3 Mac Fir Filter Based Low Power Serial Mul-
tiplier And Serial Adder

digit-serial implementation styles are best suited for
implementation of digital signal processing systems
which require reduce dynamic power consumption
for desing MAC fir filter we use of low power serial
multiplier and low power serial adder consider the
bit-serial multiplier:shown in Fig.6 where the coef-
ficient word length is four bits. this architecture
contains four full adders, four multipliers, and some
delay elements. in this multiplier the carry-out
signal of every adder is feed back after a delay
to the carry-in signal of the same adder. the critical
path of this architecture is w full-adder delays. the
traditional approach for designing the digit-serial
structure involves unfolding this structure by a fac-
tor equal to the digit-size n. however, the result-
ing critical path would be w +n full-adder delays;
which can be further reduced to n full-adder delays
after pipelining reduction in the critical path below
n full-adder delays is not possible because of the
presence of feedback loops. the multiplier (which
is just an and gate in the bit-serial case) fig.6 show
low power serial multiplier.[10]
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o o o (o}
Fig.6: low power serial multiplier

and show in next page VHDL code low power se-
rial adder is at the behavioural level. The interface
description contains data and control input and out-
puts. A single process statement in the function de-
scription of low power serial adder encloses several
sequential if-then-else statements.

library ieee;

use ieee.std_logic_1164.all;

use ieee.std_logic_signed.all;

entity serial_adder is

port(a,b,start,clock:in std_logic;
ready:out std_logic;
out_3:buffer std_logic_vector(15 downto 0));

end serial_adder;

architecture ar_serial_adder of serial_adder is

begin

process(clock)

variable count:integer:=0;

variable sum,carry:std_logic:='0";

begin

if(clock 'event and clock="1") then

if start="1' then

count:=0;

carry:='0";

else

if count<16 then

count:=count+1;

sum:=a xor b xor carry;

carry:=(a and b)or (a and carry)or (b and carry);

out_3<=sum&out_3(15 downto 1);

end if;

end if;

if count=16 then

ready<='1";

else

ready<='0";

end if;

end if;

end process;

end ar_serial_adder;

3.4 Fir Filter Based Shift/Add Multiplier

Fir filter is implemented using the shift and add
method. We perform all our optimization in the
multiplier block. The conestant multiplications are
decomposed in to additions and shifts and the mul-
tiplication complexity is reduced. Its possible to im-
plement the design in the two form described below:

1. the coefficients are changed to integer getting
multiplied to a multiple power of 10, then we ar-
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range these coefficients the positive power of 3. This
procedure is shown below in graph form. Graph
branchs stand for left shift and nothes stand for sum.
2. First we arrange decimal coefficients according to
negative and positive power of 2 (no need to
them into integer). So the filter hardware and power
consumption will reduce.

matlab code for implementation of conversion any
number based on power of 2:

x=input('enter a number:");
c=1;k=0;
if(x==0)
k(c)=0;
else
[i]=func(x);
\While (x>=1)
k(c)=i;
X=x-2"i;
[i]=func(x);
c=c+1;
end
end
k
function [i]=func(x)
i=0;
if (x==1)
i=0;
else
while (x>=2)
i=i+1;
X=x/2;
end
end
end

Design 1: %1000

c[0]= 0.159 ,¢[1]=-.053 — ¢[0]= 159,¢[1]= -53
c[0]= 128+16+8+2+1 = 27+2*+23+2%4+2'+2°
c[1]=-32-16-4-1 = -2°-2*-2%.2°

X[0] X[0x159




Design 2:
c[0]=3.75
C[0] =2'+27"+27+2°

X[0] A

1 1 >— X[0)3.75

4. Comparisions

Designs equipped to 8bit and 16bits adders, 8bit mul-
tiplier and are accomplished via VHDL hardware
description language by using Xilinx ISE software
synthesized and implemented on FPGA in Virtex IV
family. Also power is analized using Xilinx XPower
analyzer. Tables [ILIII,IV,V] shows the comparison
between power consumption , numbers of LUTs,
numbers of Slices and FFs and the type of device
that has been used in different articles and the char-
acteristic of our filters designed has been shown in
tables VI, VII.

Table II. slices, LUTs and FFs Comparisons[3]

TablelV. Power Consumption [4]

Digital filter[4] Power consumption(mw)
16-bits coefficient 1248
8-bits coefficient 502
Optimized bitwidth 450
O e FIR Array o FIR PR = FT R VA
(BT - - -
1 2wy
?E (ERLTS
ful o= —

T ) ] ! 10 ! 4
Frasey d MMz

Fig.7: Power consumption of 8bits and 8 tap FIR filter[6]
TableVI. Power Consumption proposed filter

Proposed filter 25 50 75 100M
MHZ MHZ MHZ HZ

MAC_booth(mw) 100 140 180 210

Linear 110 150 190 230

pheas_folding_booth(mw)

Shift/add_form1(mw) 110 150 190 230

Shift/add_form2(mw) 90 120 140 110

Serial  multiplier and | 112 126 141 155

serial adder (mw)

Fir_base(8bits,8taps) 130 190 250 300

(mw)

Filter(#taps) Slices LUTs FFs TableVII. characteristic of our filters designed
Virtex II [3] F
requency
6 264 213 509 Proposed filter Slices | FF | LUT | Dsp Latch | (MHZ)
S S
10 474 406 916 SR oot R
13 386 334 749 19 14 | 31 0 5 461.681
Linear Reg
pheas_folding booth 20 68 97 0 6 145.896
Table III. slices Comparisons[3] Shift/add_form!1
101 48 119 0 0 79.171
i i i i Shift/add_form2
Filter(#taps) Slices(add  shift | Slices(MAC) 119 | 72 | 208 | © 0 54.669
H Serial multiplier and
Virtex IV [3] methOd) serial adder 103 97 162 0 0 225
6 264 219 Fir_base(8bits,8taps)
10 475 418 92 64 112 8 0 1040.583
13 387 462

TableV. Power Consumption8 taps, 16bits coefficion,
8bits input[5]

Freq Signed Booth Booth Booth Booth

array without | (o with with
mult DPDT DRD DPDT DPDT
using using
(mw) (mw) REG and
gate
(mw)
(mw)

25 612 469 423 326 868

50 1170 879 851 596 669

75 1773 1297 1256 881 1018

100 2293 1703 1658 | 1137 | 1283

5. Conclusion

In This paper we presented a low power and low
area FIR filter. For reduce power consumption and
area we using of combination booth multiplier, low
power serial multiplier and serial adder, multiplier
base on shift/add in two forms and technique folding
transformation in linear pheas architecture. These
filters were compared for area and power with other
common implementations and it demonstrated that
our approach is most effective for implementations
with the constraints of low cost and low power. The
proposed FIR filters have been synthesized and im-
plemented using Xilinx ISE Virtex IV FPGA and
power is analized using Xilinx XPower analyzer.
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Abstract

In this paper, a new approach for the study and design of cable-based robots are presented. In
the cable-based robots, a telescopic element is used to apply a force to the end-effector in order
to maintain tension in all cables. As a result, cables tensions or internal forces in the manipula-
tor appear in the design procedure which in turn makes the design procedure more complex
than rigid-link robots. The main focus of this work is to introduce a geometrical approach for
the study of this problem. In this approach, the capability of the end-effector for applying force
and torque to external object is called force/torque capacity and is considered as the main tar-
get of the design process. The force and torque capacity of the manipulator is illustrated in a
3D space whose axes are force or torque components. It is shown that the force and torque ca-
pacity have a convex cone and parallelepiped shape, respectively. The design problem is then
reduced to the sizing of these shapes according to the design requirements and manufacturing
limitations. The approach is applied to the design of DeltaBot, a 3DOF cable-based parallel
manipulator and the results are presented.
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Abstract

The situation of current research on power losses allocation in bilateral electricity markets
is presented. Based on cooperative game theory, a novel nucleolus theory-based method for
power losses allocation under the bilateral-transactions model is put forward and compared in
detail with the Shapley-value-based allocation method. The impacts of different market play-
ers on network power losses are taken into account. With the new method, network power
losses can be allocated to each transaction reasonably. The allocation results would not be af-
fected by the sequence that each transaction is formed and be active. The method answers for
the open, equal, and impartial principles of electricity market and can be easily understood and
accepted by market players. Numerical tests validated the equity and validity of the method.
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