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1 Kwéikonmoinon CDMA - Zkomog

IKomdg TN Aoknong eival va €folkelwbolUv oL OMOoUSAOTEG WE TNV TPOOCOMOLWON
Kwdomoinong CDMA, £T0L WOTE va UIMOPOUV VA OXESLACOUV £Vav KWELKOTIOLNTA Kol £vay
OMOKWELKOTIOLNTH KAl VO CUYKPILVOUV TO G0l GTOV TIOUTIO [E AUTO OTO SEKTN.

2 MpoodoKWHEVA amoTEAEOHATO

Mo CUYKEKPLUEVA, LETA TNV EKTEAEDN TNG Tapolon , ol doltnTEG Ba MpEmeL va:

e [vwpilouv mw¢ va  dnuioupynoouv  £va  oUOTNUO  TIPOGOMOLWONG
Kwdkomoinong/anokwdikonoinong.
e Anuwoupyoulv £va cUoTNUO 0PBOYWVLWY CNUATWV.

e E&ayouv TIG avtiotolyeg ypadIKEG MOPACTACELC.
3 TuOa xpetaotel
Mo TNV €MLTUXN EKTEAECN TNG AOKNONC B XPELOOTEITE TO TTAPAKATW:

o H/Y pe gykateotnuévo to Aoylopiko AWR 10.08

4 Evvolecg KAeldLa
o Wnpiakn Ataudppwan
e Code division multiple access

o  Opdoywvia Znuata

5 Elcaywylkéc NMapatnpnoetg

H 16€a iow amno tnv kwdikonoinon CDMA eival mw¢ umopouv va otellouv Tautoxpova
TtoAAOL XprOTEC €va prvupo. Ma va To EMITUXoUV AUTO XPNOLUOTIoOUV £vav KwoLko. To o
Ao mapddelypa elval pe SU0 XproTeg Kal va oTéAVeL pia o évag piag o aAlog. O
MOONUATIKOC TPOTIOG val Yivel auTo lvatl va TOAAANAACLACEL 0 KABEVOC TO OA TOU LE TOV
KWALKO TOou WG €EAG:

Mnvupa 1: 1011 6a yivet M1=11 00 11 11

Mnvupa 2: 1100 Ba yivet M2=11 11 00 00

Kwbikdg 1: C1=10101010 (0 1 EKITEUTIEL OTLC «LOVEC» XPOVLKEG OTLYHEC)
Kwdikog 2: C2=01010101 (o 2 EkméumneL oTig «UYEG» XPOVIKEG OTLYILEG)
To urvupa mou Ba anootadel Ba sival to €€AG:

M=C1 x M1 + C2 x M2=10 00 10 10+ 01 01 00 00=1101 10 10

Mna va dtafactolv ta 2 pnvupata apket va StaBalouv e Tn cwoTth OEpd f va
TOAAQIAQCLACOUV PE ToV KwOLKO Eava (Lndevilovtag To Uvupa Tou aAAou).
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H yevikn mepintwaon Umopetl va yivel xpnotponolwvtag opBoywvia orpata. Autd eivat
ONUOTO TIOU AV TO TOAATAQCLACEL KATIOLOG avd 2 To OAOKANPWA TouG eival undév. Ma
TEOOEPLG XPNOTEG, Eva TTAPASELYUA KWSIKWV ELVOL TO TTOPAKATW:

Y

Y

Y

AkoAouBel éva aplBUNTIkO apddelypa kwdikomoinong / amokwdikomoinong yla 2 XpnoTeg
XPNOLLOTIOLWVTAC TA TAPAKATW opBoywvia orpata:.

AmootoAéag 1: kwdkog (1,-1) kat pAvupa (1,-1,1,1)
AmnootéMhet: (1,-1,-1,1,1,-1, 1,-1)

AmootoAéag 2: Kwdikog (1,1) kat pAvupa (-1,-1,1,1)
AmnootéMhet: (-1,-1,-1,-1,1,1,1,1)

Mepvave amno to KavaAL:

(1/'1/ '1/11 11_1/ 11_1)+('1/'1/'1/'1/ 111/ 1/1)= (01_2/'210/210/2/0)



Aéxtne 1: ((0+2),(-240),(2+0),(2+0)) =(2,-2,2,2)=2(1,-1,1,1)

Aéktng 2: ((0-2),(-2+0),(2+0),(2+0)) =(-2,-2,2,2)=2(-1,-1,1,1)

6 Neipapa: Metadoon pe Atapopdwon CDMA
Y€ QUTO TO Meipapa GTLAXVOULE Kal KAvou e géopolwon pag mAnpoucg alucibog moumnou-
KavaAlol petadoong — SEKTn onfpatog ya pia Suadikn petadoon pe kwdikomoinon CDOMA.
To mpoypappa oto TEAog Ba XpnOLUOTOLEL:

o TevvAtpla maApwyv (DPULSE)
e [oAAamiaciaotr (MULT)

OL Stadikaoieg og autd To mapadelypo mepthapBavouv:
o EAeyy0 NG KUHATOUOPGHNC TTOU TIAPAYETOL OTOV TIOUTIO

e [oapakolouBnon twv Aappavopevwy Kupatopopdwy

6.1 Anuwouvpyia Project
BApa 1°:  MNdye oto File>New Project
BApa 2°:  Emhéyoupe File > Save Project As. To mapdBupo Stahdyou Save As epdaviletat
BApa 3°:  Emléyoupe tov ddkelo otov omoio BéAhoupe va anobnkevcoupe to Project.
BAna 4°:  Aivoupe piol ovopaoia tng emAoyA¢ poag, T.X. “CDMA” to véo Project, oto
napabupo Stahoyou mou epdaviletal. AmoBnkeUOUE MATWVTOC Save.

Znpeiwon: Zuviotatal va anobnkevoue kKaOe véo Project og EexwpLoto dpakeAo.

6.2 OpPLONOG KAOOALKWY PUOUICEWY CUOTAUATOC
MpLwv SNULOUPYNCOUE HLO TIPOCOMOLWON TIPETIEL VAL 0plooupe TIg KaBoALkEg pubuioelg tou
cuoTAUATOC. Mo Vo TIG OplooUE KAVOULE Ta £ERC BApaTa:
1. Ano 1o opulovtio pevol emidéyoupe Options> Project Options
2. MNnyaivoupe otnv kaptéla Global Units kat emiPeBoaiwvoupe OTL oL pubuiocelg
QVTLOTOLYOUV HE QUTEC TToU Sivovtal mapaKaTw

3. Matape OK ywa va amoBnkeloou e Tig pubuioelc.



Project Options F

Frequency Resistance
[[ohz E = [F
Angle Conductance
[oeg B [
Temperature Inductance
[oec [F [mn =
Time Capacitance
[os [F [ [z
Voltage Current
[v [F [ma [z

Use Base Units

x|

4. 3to menubar, emiAéyoupe Options Kal otn cuvéxelo Kavoupe KAk oto Default System

Options.

! File Edit View Project Simulate
b B3 [FE X |« cu | B

(= [H

Elerments

Options | Tools Scripts Window  Help

Envirenment Opticns...

Project Options...

401 Analog Devices
623 Channels
-2l Codina/Mapping

Default Systern Options...

Default Graph Options

5. BeBawwvopaote 6TL oL pubpuioelg elval 0w mapakdatw Kat atape OK yla anoBbrkeuon.

| |
Simulator |RF Settings | Frequency Analysis | RF Inspector | Advanced I Result Display|
* Indicates default model values that can be overridden
Simulation Contral
(7 Run continuously ns

*sampling Frequencies/Data Rates
| Data rate (_DRATE): | 1 GHz
[Dua’sampﬁr‘tg {_SMPSYM): v] g |
(Symbal period = 1ns, Sampling frequency = & GHz)
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6.3 Anuovpyia SLaypaAUHATOC OCUCTAMATOG Yyla
CDMA

1. ZIto pevou Project, kdtw armo tnv smidoyr) Add System Diagram, sruhéyoupe tnv
erthoyr) New System Diagram onwc ¢aivetal oto oxfiua.

Project i§imulat|: Options  Tools  Scripts Window  Help

Add Data File
Add Schematic

Add Systemn Diagram New System Diagram...

adi

I 3 @l

Add MNetlist
Add EM Structure
Add Arbitrary 30 EM Structure

Link To Systern Diagram...

Import System Diagram...

Add Graph...

Add Measurement...

Add Opt Goal... Status Window

Add Yield Goal... FCD;}]{AII w3 ||ZAN ) || €Y Errors (0

2. MAnktpoAoyolue "CDMA" oto mebio KELWEVOU KL TTATALLE TO KOUTL «Create»

OKPLBWG Ao KATW.

MNew System Diagram o g;

Enter a name for the System Diagram:
CoMa|

[ create as a linked file l Create I [ Cancel

3. TMnyalvoupe oto Elements tab rou Bpioketal ota aplotepd.



-] Circuit Elements
-] System Blocks

Models Description . m

Copy All | X

4. Itnv Katnyopia Sources TUAEYOUE OMWG GALVETAL e UTTAE OTO TIOPOKATW CXHLA
10 otolxeio DPULSE. 2t oUVEXELQ TO TOTIOBETOUE OTO SLAYPAULA, CUPOVTAS TO,
onw¢ dpaivetal mapakdtw. Oa xpelaotoU e U0 TETOLEG TINYEG.

{5 cdma - Visual System Simulator

bk Miscellaneous
[ Modulation
------ W National Instruments

BT PLL
[--%7 PRE_RELEASE

- &8 RFBlocks

.55 Rohde-Schwarz
G- Signal Processing
.25 Simulation Control

E--JH Sources

Madels Description
=[IIMES Digital Pulse

B+ PPLILSE Periodic Pulse waveform
- SAW Sawtooth waveform
SINE Sinusoid Source

5. Metad, otnv katnyopia Math Tools, emiAéyoupe To MULT block Kal to cUpoue pe
Tov (610 Tpomo Kat autd oto workspace. Oa xpelactolpe cUvolo SUo
TLOAAQTTAQLGLOLOTEG.



H cdma_1 - Visual System Simulator

ifile Edit View Draw Diagram Project  Simulate G

PO & B B X o o B QR T pa

Elements

o x

[#--A01 Analog Devices

----EE;’*B Channels

; Coding/Mapping

-5 Communication Standards
4=} Converters

AZF External Applications

Meters
[-1-F Miscellaneous

“ff Meodulation

.

m

W MNational Instrurnents
- 799 PLL
Maodels Descripticn
w[[EY  Multiplier (N-Input, 1-Output)
i MEG Megates Real or Complex Data
o MOP MOP (Mo Operation)
& NORM Complex Magnitude Squared
= POW Raise to the Power
= RFCIP Recinrncal 1540

6. Meta ninyaivoupe oto toolbar kat miéfoupe to Test Point button (=kouprti).

File Edit View Draw Diagram Project Simulate Options Tools  Scripts Window  Help

TomnoBetoUue T€ooepa oto workspace.

DB BEX 0o RQF O me&Es Z8 0 am mo g Slie 035

B 3

2[2]% g

2
=]

7.

Juvbéoupe ta blocks kat ta test points 6mw¢ daivetal mapakdtw. AuTo onuailvel otL

petadépetal oipa amno to éva block (otowxelo) oto dAo. H cuvbeon otolxeiou pe

otolyelou ylvetal kavovtag KALK oTtnv €060 TOU TPONYOULEVOU KOL OTN CUVEXELQ

KALK oTnV £l0060 Tou emdpevou. Eva otolxeio pmopel va Slvel orpa o MAvw amno

£va otolxeia.



8. Kavoupe &utAo click ota DPULSE block. Baloupe Tig TYLEG ToU dpaivovTal mapaKATw

(to ID &gv to Melpaloupe).

Mo To MpwTo:

I56TnTeG: Element Options: DPULSE - Digital Pulse “ —_— " (=5
LSS e i i |
Parameters | Statistics I Display I Symbal
Mame Value Unit Tume Opt Lmit Lower Upper Step Description
i s} Element ID
Bvai 1 - r - a 0 0 Value of first symbols in pulse train
BHnvalt 1 | I I 0 0 Number of VAL1 symbols
VALZ -1 - r - a 0 0 Value of second symbols in pulse train
BHnvaz 1 | I I 0 0 Number of VAL2 symbols
VAL 0 r | a 0 0 Value of initial symbols
Bnval o r | a 0 0 Number of initial symbols
(1 1] Alphabet size
i
E
|
Element ID
Enable element Part Number Show Secondary
[ CK ] [ AKupo ] [ BorBza ] [ Element Help ] Vendor Help

o to Seutepo:



I&wtnteg: Element Options: DPULSE - Digital Pulse \

Parameters | statistics | Display | Symbol |
Name value Unit Tume Opt Limit Lower Upper Step Description
14 fin] Element ID
Bvat 1 [l | a 0 0 Value of first symbols in pulse train
a4 | A S IR i 0 Number of VAL 1 symbols
Bvaz -1 [l | 1] a 0 Value of second symbols in pulse train
Hnvaz 4 | R S ] i 0 Number of VAL? symbols
VAL O | S 0 0 Value ofinitial symbols
NIVAL 0O | I S R 0 0 MNumber of initial symbols
1 [ Alphabet size
i
(|
H
Element ID
Enable element Part Number Show Secondary
i ] [ Axupo ] [ BorBaia ] [ Eemert Help ] Vendor Help

9. Ztov Project Browser, kavoupe 8géi click ota Graphs kat petd emAéyoupe New
Graph. Emi\éyoupe Rectangular cav graph type. Meta kavoupe click oto Create.

OAa autd daivovral mapakatw.
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: hile  Edit Miew Uraw  Lhagram  Froject  simulate  ©
A= " [N = NS R ORC W X =N
iject o x
=& Project
----- Design MNotes
----- Project Options
o-lzp Global Definitions

.[5=l| Global Definitions
----- =) Data Files
=-[E] System Diagrams

..... EM Structures

..... [s= Output Equations
..... ] Graphs|

..... [ Optimizer Goals
..... = Yield Goals

..... = Output Files

...... [ Data Sets

..... [oz Circuit Symbols
..... [z Simulation Filters
..... [Zj Switch Lists

- Wizards
----- [==) User Folders

Mj Layout | Elements

10. EmavaAappavoupe tn Stadikacio GAAEC TpeLg PopEG.

11. Ztov Project Browser kavoupe 8€éi click ota graphs éva-éva kat emiAéyoupe Add
Measurement.
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: (%] Project o=
=& Project

----- Design MNotes
..... Project Options
E-la=p Global Definitions
i..[z=l] Global Definitions
..... [=) Data Files
[l-[4=] System Diagrams
- Systemn Diagram 1
----- [z=) Output Equations
[-lg# Graphs
et [
-] GFEE Add Measurement...
@ Gr Simulate For Measurements
-l Grs Disable All Measurements
..... [z Optim
_____ i Yield G » Delete Graph
..... = Outpul B Duplicate Graph
[-4m8 Data 54 Duplicate As »
..... @ C.|rcult CHEHQET}'FETD b
..... Iz Simula
..... e Switch Rename Graph...
-2 Wizard Open Project Item...
---- S UserFoldel ] ¢ 150ce Al
Expand All

l E] Project| Layout | Elernents |

12. 3to mapdBupo mou Ba avoliyel yia kaBe graph, emAéyoupe System cav
Measurement Type kalt WVFM cav Measurement. Entiong emiAéyoupe TP.TP1 €wg
TP.TP4 ywa ta Graphl éwg Graph4 oav Test Point, kalL Time Span = "15". To Units
TpEneL va eival ns. TéAog kavoupe click oto OK yla va aroBnkelooupe TG oAAayEC.
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oo TR T O OT L

Measurements

Measurement Type Measurement  |Search... Block Diagram
g IFREQ_INST [E'rstern Diagram 1 vl
Qutput Equations ﬁ_
System Test Point
Yield
P.TPL v [as)
Time Span Units
[15 ns -
Wait For Full Window
Time Domain Waveform
Start Offset Units
Simulator [vss Time Domain v] [0 Samples -
Configuration [Deﬁu.it v] Signal Delay
| Indude delay -
Complex Modifier
= — — - — ¥ Axis Units
@ Real () Imag. () Mag. ) Angle ) Anglel
[TI'I'IE - l
Complex Conjugate dB
¥ Axis Start
[Absobte values vl
o< J[ mapo |[ Borea |[ oy || Meastep |
.
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Av tpé€elL pla dpopd n mpooopoiwon (mEfovrag to avtiotowyo kouvprni oto toolbar, onwg
daiveral napakdatw) Oa AndOouv ta Lo KATW SLtaypappota.

Edit View Draw Graph Project Simulate Options Tools  Scripts  Window Help

145 X0 o @ QF] o da G D = e 2 e ) B

+0 System Disgrarn 1 [ Graph 1| &5 Graph 2 & Graph 3 x [ Graph4] =
G| — Re(WVFM(TP.TP3,15,1,1,0,0,0,0,0))
1 System Diagram 1
05
0
05 |
-1
0 4 8 12 15
Time (ns)
t I m »

#t System Diagram 1 @ Graph 1 @ Graph 2 @ Graph 3~ EE Graph 4 X ]

— Re(WVFM(TP.TP4,15,1,1,0,0,0,0,0))
1 System Diagram 1

05
0
-0.5
-1

0 4 8 12 15

Time (ns)

MNapatnpeiote mwc ta dVo orfpata (mopmoL Kal §€ktn) eival idia.
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7 Alota eAéyXOU YyVWOEWV
AdoU olokAnpwoate TNV eKTEAECN TNG TAPOUCAC EPYACTNPLOKAC AoKNoNG, Eavatpélte to
adoU KAVETE TIG amapaitnTeg pUBULOELS KL CUYKPLVETE:

o 1o SlaypAppOTa TOUTOU Kat §€ktn yla pAvupa 11111... kat kwdikd 1111....
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9 Xpnowpot cvvdéeopol

1. http://en.wikipedia.org/wiki/Code division multiple access

2. http://en.wikipedia.org/wiki/Orthogonal frequency-division multiplexing

3. http://en.wikipedia.org/wiki/Orthogonal functions
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