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ABSTRACT

Now, in today Wireless Personal Communication Technology is very to be interesting

because Technology can help human to convenience in each another side and Near future it have a

new wireless technology. Thus in this project to study about characteristics and comparison of

new Wireless Personal Communication technology in near future and technology in present for

display about advantage-disadvantage and how to use about each systern and prepare for support

a new arrival Wireless Personal Communication technology to be use in near future .
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AINDYIEANTU -Pulse Amplitude Modulation (PAM)
- On-Off Keying (OOK)
- Pulse Position Modulation{PPM)
- Bi — Phase Modulation
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REIRAE - FH-CDMA : Frequency - DS-CDMA : Direct Sequence - Code
o Yyt Hopping - Code Division Division Multiple Access
- TDD : time-division duplex - TDD : time-division duplex
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5.1.1 Mageyie¥a30 (Path Loss)
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Tx-ant Rx-ant

i
t Line-of-sight (free space) case brvermisgaom e
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zﬂﬁ 5.1 Friis Transmission Formula

* » ') ] v A T H
U g Ived Ultra-Wideband (Extension of Friis Transmission Formula) m&utfmag“luq ATN 5.3

PL(afuB] = 2010g ) (5.3)
max|v, ()
Tay vi(r) fio Voltage Signal ﬁ“l%'ﬂlumsﬁq
vr(t) 8 Voltage Signal fidnsadu'ld
Hea Frijs(f)
*llllIIllllllllll.ll.llllllll.lll lIlllIIl...l.l...l..lIIIIIIlllII-IIIII“III-Illllllllll'l'l.'...'l--*
Hi(f) HEyijs (D)
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s
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gﬂﬁ 5.2 Extension of Friis Transmission Formula

5.1.2 iImemnlulniinea (BICONICAL)
o = Y 9/ s A& a
womaluInineaduimemafiaunsol¥fuguanifuosusoauuud Fad
1 W o l:i é o 1
sUsnvssmeomadugingansie 2 Toresudu dalugdfi 5.3 Fadidnuasmsunsmann

L1 Omni-Directional

Tagaunsodaniszoems 19911 (Far-field) 18onaun1sn 5.4

2(D,+D,)
A

d> (5.4)
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Dr fioidurugudnarsuesmenasy SaumAy 75.0887 Tadiuns

Biconical Antenna

319 5.3 momelu Tatinea

5.1.3 Sanimansdndeyoiia (Bit ervor Rate - BER)
8namsdedindoyafia (Bit emor Rate - BER) dummmningiluiifaiafianma
%1ﬂm‘idd‘i’fﬂu‘ﬂﬂﬂﬂ1ﬂﬁg~iﬁuﬂ Tagdnsimsasiindoyaria 3o Bit error Rate (BER) A wn
winls deyaiidelihfusziinnmianaauniviiy Tassasnisdsiiadoyadn (Bit error Rate

- BER) ansnn1 14eingas Asil
Bit error rate = Errors/ total number of Bit (5.5)

mdasimsasdiadeayadia (Bit error Rate - BER) Mldamnsod lanlumsdatoyaua
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5.1.4 Signal-to noise ratio - SNR
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Signal-to noise ratio (SNR) Asmismidasiddygiadedyausuniuiifeiuly

¥
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SNR = Psignal / Pnoise (5.6)

iy - - . ' i = P
Tagalndifin Signal-to noise ratio (SNR) dgnuansng luwiiae wdwa(decibel) Feaimison 14

VINYAT
o

SNR(dB) = 10log,, (_';_"5"_“]) ~ Dlog,g ( Am.])

noise Anoise (57)
Tab A7 P = AmasvoInasny

A = root mean square 1849 Amplitude

5.1.5 Throughput

L] ] ¥
Throughput AomfinansienaumansafindvsslumsdedoyaiuTasm 1dnngas
Throughput = Bit rate * (1 - BER) (5.8)

TaudA1 Throughput SifannuaasldiiuhmsdedoyaiilszAniamgunsiziing
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2. Wemmmamsgedudeiafisseemadig uazmidainisianaia vie Bit Eror
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3. dhwamanaased iR suifivugmdnyas quanti uozdsednamwmsiha
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zﬂﬁ 5.5 Biconical Antenna

4 a
5.4 gUnsalunzindesile’a

L. Lﬂ?ﬂﬂ Vector Network Analyzer : VNA 1 Lﬂ“ijm
2. memmmumwﬁ (Biconical Antenna) 1 g]

3. Coaxial Cable 111 semi-rigid 1 %n

4. Connector 1 %@

5. personal Computer and GPIB Interface 1 %A

6. uWuaanITAzNOU ( Absorber ) 1 %M
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5.5 Tsunsnlszgndidumamanea

1.

Tdsunsuy MATLAB

5.6 rmndimedniag Mlunsnaoes

1. Frequency range of Bluetooth 2-3GHz

2. Frequency range of Ultra-Wideband 3-11GHz

3. Number of frequency points 801

4. Dynamic power range 80dB

5. Antenna height 1.2m

6. Distance between each location 05m

5.7 18n1Imanes

1. $an1sv uazmssugaTufieunuUdiandeimsda

2. ¥P13 Warm up 19309 VNA Uszanal 180 i

3. fanuruaaninzfeniinies VNA oaanansznufifavnindesilasa

4, #1153 Calibrate 1Y full-2 port AN 2-3 GHz SmfumtAiaas Ao
€11 Port 1 18 Port 2 W3u¥A save ATAMINTT Calibrate

5. AadsmgemanuiuUaswesmoe iR adua@u iR ems
HWIAT2919UUL Omni-directional

6. Fuimmsiadosdaana Taudonifud s, Parameter Tauisuiiszosheveua
9INASY — d9 fiszeg 2 was udatuiinnanisnaans

7. Thimsfeussesveumema Tnsviudsudiag 25 muAas

8. dunauazliufinHavedssLU Bluetooth YUATUNNR NS

9. FNINAREIEIAILAYE 4 1 8 TaEIMS Calibrate AANYA 3-11 GHz uaziufinna

YBI3EUY UWB NNAIMNUY

10. Ansed lneldTilsunsu MATLAB Woman1sgayduBadn (Path Loss) fiszazni

7197 LALAIOATINTHANGIA Bit Error Rate (BER)
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5.8 Waanzimmmaggudusdolasl¥Tisuniy MATLAB
5.8.1 svAUUQYs

L Mmstugesdgaaiinu 2.4 GHz venvingesdyaufiviimsTalugae 2-3

GHz

2. f1INIMIAT Gain YOI¥0IFYYIWNANIWD 2.4 GHz uazvhmsutlasmiioiu dB

3. Mmsmmmsqapdodan lavldaums 5.9
PL(dB) = —Gain(dB) (5.9)

i 1] L
5.8.2 ssrumstdemsiuunmduounatla
o o o’ J Y o o’ c: U
L MNI910039T YY1 Passband rectangular pulse UU Lﬁﬂﬂ1ﬂﬂﬂﬁmm1mw1%ﬁd Tny
; i 7/ b\ 44
Tdeumsnwauns 5.10 iag 5.11 wedaesdaaw lu Tawunaiwas Tamuanud avy

I8nadwiluTawunaidsgl 5.4 uazwadnd uTamunnudegl 5.5

v, ()= fi[fm SN2 ft) — o SN2 0t)]  5110)

Taodmuald  fmax = 11GHz

fmin = 3GHz
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Passband ractangular pulse

T T T ¥ T T T T L)

08 .

B 4

0.4 4

0.2

T
1

vi{t)
o

04} J

06} -

1 1 1 1 1 ]

h
|
[}
Y
=y
o
iy
[}
()
A
(5]

S (T
Vr(f): e ];b (5.11)
R

-

Taudviual b = fmax - fmin

fc = (fmax + fmin)/2
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x 0" Passband rectangular pulse

D L I} 1 1 1 1 i
2 -1.5 -1 4.4 0 0.5 1 15 2

Frequaency «10°

gﬂ‘f"l 5.7 ﬁ'iuurmmﬁﬁl“j’fda (Passband rectangular pulse) 13 Iamua110

]
=

2. MM A1 Passband rectangular pulse Tu Tamuauidh lu ludesdyanad

18910n15 8 Tasenuisad 1L IUaUMs Convolution 14 MATLAB &4an159 5.12

V,(f)=H{f)-V.(f) (5.12)

o o ot e | A 1
3. nmsawuee lddganamanafudygnalu Tawuvesnnud s liamsn

LT )

=

3 Pl acly ¥
unushasluaumsmmsgapdedein 1a
4. msudasdaepandoldnnluTamunnud JuTawuna 1355

Inverse Fourier 1a¢ 1% aansonn lddaaums 5.13 sinl¥aunsorian Vr(t)

v, (0= [V,(f)e*"dt (5.13)

s ahmdygansu ldluTamunannmsmsgadaddn Taeldaunish 5.3 uaz

o 9/ ¢ = 1 T oo - ar .: Iy
ﬂ?ﬂuﬂiﬂﬂ1 Vi(t) uauniny 1 mammmmm‘lﬂ
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5.9 383n312¥iMIA Bit Error Rate Tao1$11/vunss MATLAB

5.9.1 sTUVUGYQE

1. 109938 UBIluetooth 19814 Simulink T1Tilsunsy MATLAB Asz1)
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6.1 HanIIMARsINIIMAINMIgeTnSeia

6.1.1 I2UVUGYS

IR S Blustooth Path Loss Exponant
B0 r— T T T 1 T T T

75

Path Loss (dB )

40 g :_3

ance ()

317 6.1 Bluetooth Path Loss Exponent (Slope =2.0078, C = 44.6293) ¥935¢ 11 Bluetooth

MINGATMIYUALAITD (Path Loss) aumsii 6.1

0

PL(d)=P{d,)+10n log(dij (6.1)

Tauh PL(d) Ao Myqaudu®adn

3
Q. W =i

PI(d) flo Mdsanfgapfonszuzn1ageda (1 wag)

n fio A1 Path Loss Exponential
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40

zﬂﬁ 6.2 Bluetooth Path Loss & Distance

o

d. o= a - T | 9/ dy
gl 6.2 amnsadisduasiamagodedein desvuemalddd

A19199 6.1 MIFIYPFUTITOADILUENNYDITLULUYYT

59

® TEBEN (m) 2 3 4 5 6 7 8 9

10

Path Loss(dB) 54.446 | 54.875 | 53.249 | 60.804 | 58.146 | 64.417 | 67.184 | 63.658

67.993
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104 Ultra-Widsband Path Loss Exponent
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gﬂﬁ 6.3 UWB Path Loss Exponent (Slope =1.67502, C = 57.4639)

113109 6.3 wazauns 6.1 Mansoagil831a1 # (Path Loss Exponent) ¥04
sosdgygaiinumiiy 1.67502 uazidenufigapdunszeznedegs (1 aes) Bawidy

57.4639 dB
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6.2 NONMINMAT0INTINI Bit Error Rate

6.2.1 ITVUUGYS

Performance in the AWGN channel
TR [T

10 Foonnnnnninn o e

Bif error rate
=)

0 2 4 6 ] 10 12 14 16 18
SNR{dB)
31" 6.5 BER of Bluetooth (1 Mbps)
14

1IN 6.5 ansadivudiuaise Bit Error Rate 98337010915 14A3]

A15799 6.3 BER of Bluetooth (1 Mbps)

Snor (dB} 0 2 4 6 8 10 12 14 16 18

BER 023 ] 02 | 0.18 | 0.11 | 0.065 | 0,035 | 0.015 | 0.0047 | 0,0009 9e-5
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Bit efror rate

Performance of Uitra-Wideband (100Mbps)

I
1 % Distance=5m [}
el 0 Distance=10m |-

SNR({dB)

519 6.6 BER of Ultra-Wideband (100 Mbps)

63



Performance of Ulira-Wideband (S00Mbps)

Bit error rate

1
+ Distance=5m

o Distance=10m |]

SNR(dB)

31 6.7 BER of Ultra-Wideband (500 Mbps)
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] ¥ 3 ¥
ANudLouni19B9R 100 Mbps tag 500 Mbps IARat

A1319% 6.4 BER of Ultra-Wideband (100 Mbps)

JEUTN4 \ sor (dB) -30 525 -20 45 -10 -5 0

BER ‘ﬁ 51009 0.40967 | 0.34086 | 0.23552 | 0.10002 | 0.0112 1.5¢-005 0

BER'ﬁ 10 1Ung 0.45836 | 042472 | 036572 | 0.27304 | 0.14143 | 0.028115 { 0.00036
mﬂﬁﬁ 6.5 BER of Ultra-Wideband (500 Mbps)

TEUENN \ sor (dB) -30 -25 -20 -15 -10 -5 0

BER 71 5 w3 0.44827 | 0.40574 | 0.33764 | 0.22609 | 0.090725 | 0.0091 | 5e-006

BER ﬁ 10 1uA7 0.46286 | 043566 | 0.38649 | 0.30256 | 0.18052 | 0.052425 | 0.00203
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