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Abstract
This paper describes how to Im
plement dual band GSM
arying single band GSM phone. The idea

hand set v

can be extended to Triple mode design.

Mutiband design is important for glob

al roamming and Baseband setup planni
ng. Here H/W and SW issues are bri

efly described
LA 2

¥ 3 digital wireless handset®] E&
¢! GSM(Global System for Mobile stand
ard) & 3714 FH4 d9& AHEEY. 5
900 Mhz] % (GSM900),1800 Mhzth % (DC
S 1800), 1900Mhzt g (PCS 1900)% ©]tt.
oj% vl o] 1.9Ghz WY carrier& Al&3}
I, Ty et fFdAMEe  900MHz
v 1.8GHz 99 & A1gstx glth

B 2FdME fgeiv 304 1A
FrcarrierFT #o F#gle] globaldt AlRoa
mming®] 7k5 % Dual band(1.8GHz/900M
hz) GSM phone] AAA & A&

2.1 Base Band Processing
Base band Processinge 1% 1.3 o)
o2 FAS}t. 2 ERX Arm Risc 32bit
processor Memory control , LCD control, SI
M % Keypad control 5& ¥#38tt}y.  Flashdl
MMI SW7t d&]a , LCD displayE& %3} User
9} AL} SIM cardE smart cardZA  Billi
ng inform , User ID and control”] 5% X3}

2chip

I CDMAC+ gl Held 715224 oJcard
W glo W user: phoneg HIAAM AL TS gl
o}

OAK DSP32 bit processort Audio processi
ng control (Speaker, Receiver control , RF 1

nterface 71F& v}

2.2 Transmitter(A%) path’d 7
Transmitter paths ¥ blocko2 A4 ®uh
& block® 1/Q modulatore] 2 IF& ¥ amplif
ier® X8 9 blocke IF to RF freque
ncy translatorelth. I/Q modulator®] 3 & Di
fferential 19} Qo}3 Balanced Mixersel ¥ ¥
22 Eo7t. o] Al] 5+ Modulationd Q
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=gl AA g AAES1.9GHz/90
OMHz Dual band phoneoll =% £-7}5 8} 31
z349 $4& &9 triple band GSM phone
AAE 7tes) g, AAEL Y Base b
and processingT &9 sl M&sn 1¥F
Trans mitter path A Aol cis] H&Egc} |
20 2 Receiver pathd Aol A&Hh
HZ A Triple band GSMphone 4 A%
Ahal] e Foh

PSK9 #%9 GMSKWA oz HF Wzuol
% 4bol]l oj®™ Hu] W3} (abrupt change)®= 1ol
BEEHY spectrum?] Fo] A7 & Powe
r ampe AAX &o] A "tk 2H2 o)A
B% HZE RF A5% PA (Programmable) &
A Antenna £ 7}A F4l 7|AFL2 7t}

Receive path®} transmitt path+> 45Mhz s
hifting¥l o] FDD& dub]exer%— A3 antenna
A FFAEG

2. HW SWwW 474

Memory ! ARM SIM

Processor |
LCD | N "Keypad . I
q__..IOAK DSP | [Dual \
Processor = &> Band -
|d— | [RF

Fig. 1 2 chip Base Band Processing

2.3 Receiver (541) path 24 GSM SW A4

A7 2 (Receive path) Al |, RF->IF GSM SWE MSC(Mobile Stat

9 [F-> Baseband conversion®] ©]# A1,
HZE /QN5 7t DSP processoro] A EZ
gt} o]a) PGD(Programmable Gain Detec
tor)7} gaine] 71 #F 1/QAl %9 DCoffset
FS(noise)o] A3} o1 giol7) $14)
Ao gd o] 8Calib
rationel@ &1 BRAE wAY /Q AE7}
B2Z 93] DSPprocessorZ Eol7bA gth

B X (compensation) ©}

ion Control ) ©}2i Mobile Netwk
2 MMI(Man Machineln.)7} 9}
Mobile Netwk & Layerl/2/32
Adc. @38 MMI Interface® L
CD, SIM, buzzer , speaker , KPD
Control SW& F4d€t. LCD S
W Phone Book SWE& E#s3le=

N

[ T |LPF —-@— IFSAW

t ~
SN

N

Q

Y

Control f
S e Antenna
PLL Fra. Syn.

Fig2. Transmitt Path
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Fig3. Receive Path

Receive Patholl 4 900Mhz(®+ 1.8Ghz)
RF signal® $4 71Mhz(F signal)Z w}+
il SAW filter2 ¥& channeld €& 3o}
1% Quadrature baseband signal® 3+H t
down converting& ¥t} ey ojw FW
channelZtil & &ol71918l A IFSAWZL B2
lossE ZAET FE GH| AR

3. 4

Dual Bandg& A @37l 93 S50
Zrz GSMul 97t DCSYl Yo sl 2 =& pat
h& 39y 49 o] Diplexerst 2712l T/R(T
ransmitt/Receive)Switch® %3 BHEo] &
o}, watd AR 2789 LNA(LowNoise
Amp)E , 429 2789 PA(Power Amp)
& Z+Z+e] pathell ¥&
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