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Analysis of balanced modulator mixer
= The voltage applied to the input of the upper diode is:
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V.(t)=cosat+ [(1)

= The voltage applied to the input of the lower diode is:
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B- Active FET mixer: In this form of FET mixer, the circuit is
operated as a transconductance (4.l= ss)mixer.
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Technologies used in 0G systems included: PTT (Push to
Talk), MTS (Mobile Telephone System) , IMTS (Improved
Mobile Telephone Service),AMTS (Advanced Mobile
Telephone System), OLT (Norwegian for Offentlig Landmobil
Telefoni, Public Land Mobile Telephony) and MTD (Swedish
abbreviation for Mobile Telephony system D).
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e 1935 FM transmission

1946 first connection between mobile user with PSTN( public
switched telephone network el cailel) 4<.%)

1957 first satellite Sputlink-1

1979 Japan use cellular system

1982 AMPS used in USA

1989 GSM is used in Europe

1993 CDMA is used in USA in 1S-95
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(40) & lake 2. 3» ( Advanced Mobile Telephone System)(AMPS)
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Personal Digital Cellular (PDC)
Personal Handy-phone System (PHS)
SMR: Specialized Mobile Radio band
WIDEN: Wideband Iden
GPRS: General Packet Radio Service
EDGE: Enhanced Data route for Global Evolution
UMTS: Universal Mobile Telecommunication Service
TD-SCDMA: Time Division Synchronous CDMA
DECT: Digital European Cordless Telephony
2.5G—GPRS (General Packet Radio Service) (2.5)Ja))

2.75—EDGE (Enhanced Data rates for GSM Evolution) (2.75)J:]
:(3G) <) Jaal)
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Channel N

Channel 1

Channel 2

Channel 3
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Channel 3 |

.

Channel 2 ! Frequeacy

Channel 1

Channel N

Time
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3G Network Architecture Model

RAN CN
(Radio Access Network) (Core Network)
_ Packe_t_?witch_[}:_:u_'nain
Mobile — @GSN~ IMS . — IP Network
Station e ]

RNC &8 Circuit Switch Domain
Radio Network \ ‘E i g
Controller Y Msc }—{ emsc . Clrcr;te m&hed
; H

Base Station

MSC :Mobile Switching Center

GMSC : Gateway Mobile Switching Center
SGSN: Service GPRS Support Node
GGSN: Gateway GPRS Support Node
IMS: IP Multimedia Subsystem

(3G ) CYLai¥) A8l 4y Hlaxall LSl (7) A8 S

3.5 G—HSDPA (High-Speed Downlink Packet Access) (3.5) JsJ!
3.75G—HSUPA (High-Speed Uplink Packet Access)  (3.75) J=!
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v_(t) = V. cos[2nf t + o(t)] = V. cos[m_t + p(t)] = V. cos[6, (1)] (10)
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Phase Modulation PM oslall buas e

o Lo Lol boglall 3518 oo Gl Ul acaliy Aol

o() = kPM V(D (12)

g_lazm _A.@:..” 2 Vm(t) Ui o= (rad/v CENEY J_sja.” d‘)}u‘ c_ul:}a; kpM GIWEN
Z.:JD.H GUJLLLL\J}IA_” d.'.’“"’:'ulc):.‘-‘":"” u’:m?_‘ubﬁ 4;".1.‘3.9.“4 QLA}LLU ZJLZL}’
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Frequency Modulation FM 23l Josad

OF g iLalondl dm sl 33,30 G Lasell] o1y m¥1 L FM st yssd decastly Laf
HZ/V 450 g9 33,201 Calpomil ol o8 kv o culaglall 3,La pe Lilas ol ol
:g.lﬂ L=

o, () = 2”[fc + kg Vm(t)]: 2nf, + 2mkg,, v, (1) (14)

dgdl e Ldas pany L lalodl Lo gell S lase Il aayn 11 O w53 (14) iJaladl
oyl e L wadh olaglall 3 LAY Lol

tob Less ooyl Bows Ulall i sl doles Ll y5mes Sl

Ve (D) = V. cos 2rf.t+ 2k, [v, (0)dt] (15)
FM and PM Interrelation 23 Jadaig yelall fodal oy Z8al| o

loslall 5,La] Lol 1 Jolsmil! 5,515 al ol iy PM cye




AU Al yall / VL) da glata sBalal)
L.i'.'ual g.b ﬁf. a.p ;SALAS\ e A
3 ydilad) 5 palaall Juubis

ARt Ja gl ) Aaala
i pEY) Ciadl) - R agaal)
cYLaiy) g dui g SN LR and

PM .
v _(t > N _
»(! Modulato Vo (1) =V, cos [2Tftct + kPMVm(t)]

1

V_cosm_t

[V, (Dd

PM R R
Modulato > v, .(1)=V_cos [Zntct + Koy f Vm(t)dt]

A FM = Viu(D)

I
V., cos o t

\ 4

Vm(t)_-) I()dt
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