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Hang triéu ngudi dan MT va trén toan thé gi6i sir dung dién thoai di dong. Chung qua 1a mot do
dung that tuyét voi-- voi mot chiéc DTDD ban c¢6 thé n6i chuyén voi bét cir ai tir bat cir dau trén

hanh tinh nay.

Ngay nay, DPTDD cung cp nhiing chtc ning khong thé tin dugc va nhiing chirc ning méi van

dang duoc thém vao véi tée d6 cuc nhanh. Voi mot chiéc DTDD ban c6 thé:

- Ghi nh¢ céc thong tin lién lac.

- Tao list cac cong viéc.

- Ghi lich cta cic cudc hen va sip dit chirc ning nhic nhg.

- Tinh toan nhiing phép toan don gidn vdi chic ndng may tinh di kem.

- Gui va nhan Email.

- LAy thong tin ( tin tirc, giai tri, dat chimg khoén...) tir Internet.

- Choi nhitng game don gian.

- Két ndi v6i cac thiét bi khac nhu PDAs, May nghe nhac MP3 va May thu GPS(Global

Positioning System)

Thé nhung ban d3 bao gio thic mic xem DTDD hoat dong ra sao? Cai gi 1am cho n6 khac so
véi dién thoai binh thuong? Nhitng cum tir phire tap nhu PCS, GSM, CDMA va TDMA nghia la
gi? Trong bai nay chiing t6i s& gi6i thiéu so qua nhitng cong nghé ding sau chiéc PTDD va giup

ban ¢6 thé théy duogc su ki diéu cua ching.

Néu ban dang nghi dén viéc mua mét chiéc DPTDD, hiy xem qua phin_How Buying a Cell
Phone Works dé hoc tit ca nhitng thir ban nén biét trudc khi mua.
Bay gi¢ hdy bit diu véi phin co ban: V& ban chat DPTDD 1a mot chiée Radio



Kh4i niém vé cac 6 (The Cell Approach)
Mot trong nhing diéu thii vi nhat cia DTDD la ching thyc sur

12 mot chiée radio—mét chiée radio cyc ki tinh vi. Dién thoai
duoc phat minh boi nha bac hoc Alexander Graham Bell vao
nam 1876, va lién lac khong day da di theo can nguyén ctia no
dé di dén phat minh Radio cuia Nikolai Tesla vao 1880s

( chinh thtre duge cong bd ndm 1894 boi mot ngudi Y tén 1a
Guglielmo Marconi ). D6 chi 14 diéu tw nhién khi 2 phat minh

vi dai nay dugc két hop voi nhau sau nay.

Trong thoi ki den tdi trude khi c6 DPTDD, nhitng ngudi thuc
su ¢6 nhu cu dung lién lac di dong di dat nhirng chiéc may

truyén tin ( radio Telephones) trén xe 6 t6 ciia hg. Trong hé

théng may truyén tin ndy, c6 mot cot ang ten trung tdm cho
mdi thanh phd, va khoang chimg 25 kénh c6 thé dung trén cot
ang ten do. Viéc dung ang ten trung tdm nay yéu cau chiéc
dién thoai trong 6 t6 cua ban cAn mot may phat manh—c¢é kha
nang truyén tin hidu véi khoang cach 40 d&én 50 dim ( khoang
70 km). Diéu d6 ciing c6 nghia 1a khong c6 nhiéu ngudi co
kha ning st dung loai may truyénh tin nay—bai vi  khong

du kénh & sir dung.

Vai Diéu thu vi vé DTDD

Hau hét nhiing chiéc
dién thoai KTS doi méi
déu c6 vai chuong trinh
gidi tri tir  tro choi d6
stic sac dén xép hinh.
Khoang 20% thanh nién
Mi ( nit nhiéu hon nam)
co BTDD.

DTDD pho bién hon ¢
Chéau Au va Chau A
hon 12 & Mi — khoang
90% dan ¢ cac nudc
chau Au va chau A ¢6
DTDD trong khi con s6
do ¢ Mi chi 1a 50%.

Mau chét ciia hé théng 6 d6 14 chia nho thanh phd ra thanh cac 6 nho. Pidu d6 cho phép mo
rong viéc sir dung lai tin s6 ra toan thanh phd, do vy hang tri¢u nguoi c6 thé sir dung DTDD

trong cing mot ltc. Phan tiép theo ching ta tiép can mot cach gan hon dén nhing 6 nay.

Ki thuat 6(Cell Engineering)

Trong hé théng DTDP analog dic trung & Mi, carrier nhan khoang 800 tan sé dé c6 thé sir dung
trong khap thanh phd. Carrier chia thanh phd ra lam nhiéu 6. Mdi 6 thuong c6 d6 16n khoang 10
diam vuong ( khoang 26 km vudng ). O thudng duoc xem nhur 14 cac hinh 6 canh & trong mot cai

vi 6 canh 16n(hexagonal grid ) (14 mét carrier) nhu hinh sau :

Béi vi PTDD va tram co sé(base station ) chi sir dung may phat cong suét thip, nén
cung mdt tin sé c6 thé dwore sir dung lai cho cac 6 khong gin ké. 2 6 mau tim c6 thé sir

dung cung mot tan so6



Moi 6 c6 mot tram co s& gom mdt cdt va mdt toa nha nho chira cac dung cu radio ( s€ noi ki

v€ tram co s& ¢ cac phan sau )

Cac Tan So

Mot 6 don 1a mot hé thong analog sir dung 1/7 sy kha ning sir dung ciia kénh 4m thanh
kép(duplex voice channels). Nghia 4, mdi 6 ( trong 7 6 ctia vi luc giac ) thi st dung 1/7 sb
kénh c6 thé dung do d6 n6 mang mot bd tan sé duy nhét va khong c6 su xung dot véi cac 6
khac.

e Mot carrier thuong 14y 832 tan sb radio dé st dung trong thanh phé

e M&iDTDD st dung 2 tan s6 cho mdi cude goi—mot kénh kép(duplex
channel }—nén c6 395 kénh am thanh(voice channels ) dic trung cho mdi carrier.
(42 tan s6 khac dugc ding cho kénh diéu khién(control channels )—noéi dén & trang
sau )

e Vivay mbi 6 c6 khoang 392:7=56 kénh 4m thanh c6 thé sir dung.

No6i mét cach khéc, trong bét cir 6 nao 56 ngudi c6 thé néi chuyén trén DTDP trong cliing mot

thoi gian. Vi phuong thirc chuyén giao ki thuat sG(KTS)( digital transmission), sé lwong

ctia cac kénh co thé dung tang 1én. Vi dy, sd lugng cude goi thuc hién trong cing mot thoi gian
ctia hé théng KTS TDMA (TDMA-based digital system ) c6 thé gip 3 so v6i hé thong
analog, vi vy mdi 6 c6 168 kénh c6 thé dung ( xem trang nay dé c6 nhidu thong tin hon vé
TDMA, CDMA, GSM va cac cong nghé cho PTDD KTS khac ).

Su chuyén giao (transmission)
DTDD c6 mdt may phét cong suat thap(low-power transmitters ) trong chung. Rat nhiéu
loai PTDD mang 2 tin hiéu cudng do: 0.6 Watt va 3 Watt (trong khi hiu hét cac radio CB déu

truyén 6 muc 4 Watt). Tram co sO cling truyén & mirc cong suat thap. Su truyén ¢ cong suat

thap c6 2 loi diém:

e Sy truyén(transmissions ) giita tram co s& va nhitng chiéc DT trong cac 6 ctia nd

ngan khong cho DPTDD di qua xa so vdi nhitng 6 d6. Vi vy, trong hinh v€ & trén, ca 2 6

mau hong c6 thé dung lai chung 56 tan sé(reuse the same 56 frequencies). Cing
mot s6 tin s6 6 thé duge st dung lai rong trén toan thanh phé.

e (Cong suét tiéu thu(power consumption ) ciia DPTDD, cii c6 nghia la cong suat yéu

cau dbi véi pin s& thip. Cong suat thdp nghia 14 pin nho, va d6 chinh 1a didu lam cho

chiéc dién thoai di dong cam tay tré thanh hién thyec.



Cong nghé di dong yéu cau mot sd luong rat 1on clia cac tram co s¢ trong mot thanh phd bét ké

n6 to hay nho. Mot thanh phd rong dic trung co thé c6 hang trim cot phat(towers). Nhung vi

¢6 quéa nhidu nguoi sir dung PTDD , cho nén gia thanh ma mdi nguoi ding phai tra van rét ré.

Mai carrier trong mdi thanh phd ciing chay van hanh mot co
quan trung tam goi 1a MTSO(Mobile Telephone Switching
Office). Co quan nay xir Iy moi két ndi dién thoai thanh hé
th(fng dién thoai mat dat co sé binh thuong, va diéu khién moi

tram co s6 trong ving.( khéng biét dich thé nao ™ *)

Trong phan sau, ban s€ hiéu duoc cai gi s€ say ra khi ban va

chiéc DTDD ciia ban di chuyén tir 6 nay sang 6 khac.

Cac Code cua DTDP (Cell Phone Codes)

Tt ca cac loai PTDD déu ¢6 nhitng code riéng lién két voi

chung. Nhirng code nay dugc st dung dé nhan dang dién

thoai, nguoi chu cua dién thoai va nha cung cap dich vu

Gia st ban ¢6 mot chiéc PTDD, ban bat n6 1&€n va c6 ai do6
muon goi cho ban. Sau day la nhitng gi say ra doi véi cudc

goi:

e Khi ban 1an dau tién bat may dién thoai, né s€ nghe
theo mot SID ¢ trong kénh diéu khién(control
channel). Néu DTDP khong tim thiy bat ki kénh
diéu khién nao, thi n6 s& hiéu 13 & ngoai ving phu

song(out of range ) va hién thi 1a “No service”.

Cac code cua BTDD

Electronic Serial
Number (ESN) — mét
s6 32 bit duy nhéat
dwoc lap chuong
trinh vao trong dién
thoai trong qua trinh
san xuét.

Mobile Identification
Number (MIN) —mot
s6 10 bit duy nhét bat
ngudn tr sé may cla
ban.

System
Identification Code
(SID) — mét sb 5 bit
duy nhét dwoc 4n
dinh cho mdi carrier
béi FCC

Khi né nhén SID, dién thoai s& so sanh n6 v6i SID da | Trong khi ESN dugc xem nhu

dugc chuong trinh hoa & trong may. Néu cac SID
thich hop vé6i nhau chiée dién thoai hiéu rang O no
dang lién két thudc mot phan cua hé théng chu cia

no(home system).

e Cung véi SID, DPTDD truyén mot yéu cau ding
ki(registration request), va MTSO giit lai ddu vét

vi tri cua chiéc DTDD cuia ban trong database—béng

la mét phan c6 dinh cua chiéc
dién thoai thi ca cac code MIN
va SID dudc lap chugng trinh
vao trong dién thoai khi ban
dang ki dich vu va thuc hién
cudc goi.

cach nay, khi MTSO mudn goiban néd biét duoc phﬁn tlr 6 nao ban dang 0.

e  MTSO nhian mdt cudc goi va nd c¢o gang tim ban. N6 nhin vao database d¢ xem ban

dang ¢ 6 nao.



e MTSO léy mot cap tan s6 ma DTDD sé st dung trong 6 do dé thuc hién cudc goi.

e  MTSO lién két voi dién thoai cua ban thong qua qua kénh diéu khién nho vay dién thoai
ctia ban biét s& str dung tan s nao, sau @6 DTDPD cua ban va cot angten chuyén sang tan
s6 d6=> cudc goi duogc thuc hién.Cach nay goi 1a two-way radio

e Khiban ra dén ria ciia 6 ban dang &, tram co s6 cia PTDD cua ban s& thong bao ré'lng
dd 16m cua song(signal strength ) dang giam. Nguoc lai, tram co s& ¢ 6 ma ban dang
tién t6i thi lai thay rang cot song cua ban dang tang. Hai tram co s¢ nay la ngang hang
nhau théng qua MTSO, va tai vai diém nhit dinh, DTDD cua ban thu tin hiéu tir mot
kénh diéu khién cho biét c6 sy thay dbi tan sd. Viéc nay chuyén dién thoai ctia ban qua

mot 6 moi.

Roaming
Néu SID ¢ kénh diéu khién khong khép véi SID da duoc chwong trinh hoa trong DTDD cua

ban, thi DPTDD sé biét do nghia la roaming. MTSO cua cac 6 ma ban dang roaming s€ 1i€n hé¢
v&i MTSO 6 hé thong chi ctia ban, hé théng nay sé kiém tra database dé xac dinh SID nao ma
may ban dang sir dung. Hé théng cht ctia ban xac minh vai MTSO hién tai, sau d6 n6 s€ ghi lai
déu vét khi dién thoai ctia ban di qua 6 cua n6. Va didu ki diéu 14 tat ca nhitng diéu do chi siy ra

trong vai gidy.

DTDD va CB Radio(Cell Phones and CBs)

M0t céch t6t dé hiéu sy tinh vi ctia mot chiéc DTDD 14 so sanh nd véi mot chiée CB radio hodc

la mot dién dai xach tay.

e  Full-duplex vs. half-duplex — Ca CB radio va dién dai x4ch tay déu 1a thiét bi
half-duplex . Diéu d6 nghia 1a 2 nguoi giao thiép trén mot CB radio st dung ciing mot
tan s, nén trong mot thoi diém thi chi mot ngudi co thé ndi. Trong khi d6 mot chiée
DTDD la mot thiét bi full-duplex. biéu d6 nghia 1a ban str dung mot tan s6 dé noi va
mot tan s riéng biét dé nghe. Va do do6 ca hai ngudi ¢ thé néi chuyén véi nhau trong
cung mdt luc.

e Channels(cac kénh) — Mot chiéc dién dai xach tay thuong c6 mot kénh, va mot chiée
CB radio thi c6 40 kénh. Trong khi d6 mét chiéc DTDD thi ¢ thé giao thiép véi nhau
thong qua 1,664 kénh hodc nhiéu hon nita.

« Range(Ving) — Mot dién dai xach tay c6 thé truyén di v6i cu ly khoang 1 dim(1.6 km)
va ding mot may phat cong suat 0.25 watt. Mot CB radio, vi c6 cong suat 16n hon c6
thé truyén v6i cu ly khoang 5 dam(8 km) va sir dung mot may phat 5 watt. Trong khi d6
mdt chiéc DPTDD khi hoat dong trong cac 6, va n6 c6 thé chuyén giita cac ving d6 khi

n6 di chuyén. Cac 6 giup cho PTDD c6 ban kinh str dung khong thé tin dugc. Nhidu



ngudi st dung DPTDP c6 thé chay 6 t6 xa hang 100 dim ma van c6 thé duy tri cude goi

khong bi dut quang nho vao Cellular approach

O half-duplex radio, ca 2 may phat sir dung cling mét tan sé. Trong cing mét
th&i diém chi cé6 moét 1a c6 thé néi.

O full-duplex radio, 2 may phat sir dung 2 tan s6 khac nhau nén ca 2 c6 thé
cuing néi trong cuing moét thei diém.
DTDD la mot full-duplex.

O phén sau ban s& tim hiéu ki hon vé bén trong ciia mét chiéc may BTDD KTS.



Phan bén trong ciia mot chiéc PTDP (Inside a Cell Phone)
La mdt cau triic ric rdi trén nhitng khdi 1ap phuong tinh bang inch, DTDPD 1 mét trong

nhiing thiét bi phtrc tap nhat ma con ngudi tiép xtic hang ngay. DPTDD KTS ngay nay c6 thé
thyc hién duoc hang triéu phép tinh trong vong mot gidy dé co thé nén hodc giai nén cac

ludng 4m thanh.

Q,EMI Wi

Cac phan ctia mét chiéc DTDD
Néu ban théo roi mot chiéc DPTDD, ban s& théy no chi chira vai ph?m ddc lap:

Mot bang mach phirc tap chira bd nio cua chiéc may

e Mot ang ten.
M6t man hinh tinh thé 16ng (LCD).
Mot ban phim ( khong giéng v6i ban phim trén cai diéu khién TV)

e  MOot cai microphone

Mot cai loa

Mot cuc pin

O phan tiép theo, ban s€ tim hiéu sdu hon vé bang mach va cac thanh phan cta no.



Trén mt bang mach
Bang mach 1a trai tim cua hé thdng. Va ddy 1a mot bang mach dic trung ciia PTDD KTS cua
Nokia.

Funtp aam my
o}

Pang trwéc cta bang mach Dang sau cua bang mach

Trong hinh v& trén, ban c6 thé thdy dugc vai con chip may tinh. Hiy néi qua vé cong viéc ma
nhitng cai chip d6 lam. Cac chip analog-to-digital va digital-to-analog dich cac tin hiéu am
thanh ra tir analog thanh digital va cac tin hiéu vao tir digital thanh analog. Ban c6 thé hoc
thém vé sy chuyén A-to-D va D-to-A va tim quan trong cia né t6i cong nghé am thanh KTS tai

How Compact Discs Work.

- Bo sur 1y tin hiéu digital 1a mdt bo str 1y ki thuat cao dugc thiét ké dé thuc hién cac phép toan

tin hi€u & toc do cao.

-B6 vi str 1y (microprocessor) sur 1y moi cong viéc dung cho ban phim va man hinh hién thi, ra
1énh va di€u khién tin hiéu v6i tram co s¢ dong thoi phoi hgp nhitng phan con lai trén bang

mach.
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Rom va Flash Memory ciia cac chip(The ROM and Flash memory chips ) cung cip bd nhé

cho hé diéu hanh cia DTDD va cde ddc tinh( vi du nhu chi dan dién thoai). Tan s6 Radio va

phan ning lugng (radio frequency (RF) and power section )cé chirc ning diéu hanh céng

suat, sac pin va tat nhién ca giao dich vdi hang tram kénh FM. Cudi cung, may khuéch dai tan

s6 Radio(RF amplifiers ) xir 1y tin hiéu dén va di tir ang ten.

Man hinh va bang tiép xic ban phim



Man hinh da phat trién dang ké vé kich ¢& ciing nhu cac dic tinh cia DPTDD di tang 1én. Hau
hét dién thoai ngay nay dua ra cac chi dan, may tinh todn va ngay ca game gin lién. Va rat

nhiéu loai dién thoai sap nhap mét s6 loai nhu PDA va trinh duyét Web.

Sim Card khi dwoc thao réi

Vai loai DPTDD luu trit nhung thong tin dich xac nao d6 nhu code ctia SID va MIN, & trong bd

nhd trong. Trong khi d6 mot sé khac sir dung card nhé ngoai twong tu nhu SmartMedia Card.
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Loa, Mic va Pin cua DTDD

DTDD str dung nhiing chiéc loa va mic rat nhé va that kho tin khi biét duge ching tao am thanh
tbt thé nao. Nhu hinh & trén, chiéc loa nho chi ¢& mot ddng xu va chiée Mic khong 16n hon
chiéc pin ddng hd canh no 1a bao. V& chiée pin , nd dugce dung trong dong hd & bén trong con

chip cia DPTDD(internal clock chip).

Tat ca nhiing di€u trén that ki di€u—cai chi trong vong 30 nam trude thoi co thé chiém dién tich
cua cd mot tang ciia mdt toa nha — con ngay nay nd dugc tao ra trén mot “gdi nho” va nam gon

trong 1ong ban tay cia ban.
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AMPS

Vao nam 1983, chiéc PTDD analog chuén dugc goi la AMPS
duoc xac nhan boi FCC(Federal Communications
Commission) va 1an ddu tién duoc sir dung tai Chicago.
AMPS sir dung mdt ving tan sb giita 824MHz va 894 MHz.
Dé khuyén khich canh tranh va gitr gia thanh, chinh phu Mi
yéu cAu sy c6 mdt cua 2 carrier tai moi thi trudng va duoc
biét véi cai tén carrier A va carrier B. Mot trong nhiing
Carrier thuong 1a Carrier trao ddi dia

phuong(local-exchange carrier -LEC), mét cdch néi ldi la

cong ty dién thoai dia phuong.( a fancy way of saying the

local phone company.)

Carrier A va B mdi c4i déu 4n dinh 14 832 tan s6: 790 cho am
thanh va 42 cho dir liéu. Mot cap tan sé( mot cho truyén va

mot cho nhan ) duoc sir dung dé tao nén mot kénh. Céc tan sb
duoc st dung trong kénh am thanh analog thuong cé d6 rong

12 30kHz — 30kHz duoc chon 14 size chuén vi so sanh véi

dién thoai c6 day n6 cho mdt am thanh chét luong hon.

Photo courtesy Motorola, Inc.
Old school: DynaTAC cell
phone, 1983

Su truyén va nhéan tan sd cuia mdi kénh 4m thanh duoc tach
biét boi 45MHz d¢é giir chung khong xen 14n 1én nhau. Mdi
Carrier ¢6 395 kénh 4m thanh, va 21 kénh dit liéu dé thyuc hién cac cong viéc thuong xuyén nhu

dang ki va goi.

Mot version ciia AMPS d6 1a NAMPS(Narrowband Advanced Mobile Phone Service)
dugc tich hop mot sb cong nghé KTS cho phép hé thong c6 thé mang gép 3 14n s6 cude goi so

v6i version gbe. Mic du n6 sir dung cong nghé KTS, né van duoc xem 1a analog. AMPS va
NAMPS chi duoc thuc hién trén dai 800 MHz va khong phuc vu rat nhiéu nhitng ddc trung ma
0 DTDD KTS c6 nhu E-mail va trinh duyét Web.

Along Comes Digital

DTDD KTS ciing st dung cong nghé¢ radio nhu ¢ PTDD analog, nhung & cach khac nhau. Hé
théng analog khong thé st dung hoan toan tin hiéu gitta DPTDD va mang di dong — tin hiéu
analog khong thé bi nén va thao tac dé dang nhu ddi v&i mot tin hiéu KTS that su. D6 1a 1y do

tai sao rat nhiéu cong ty vé day dan di chuyén sang lam vé ki thuat sd -- va do d6 ho c6 thé tich
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hop nhiéu kénh hon trong dai tin dugc cho trude. Nhimg hidu qua cta hé théng ki that s6 that

dang kinh ngac.

DTDD KTS (KTS) chuyén giong n6i thanh théng tin nhi phan (1s va 0s) va sau d6 nén chung
lai. Viéc nén cho phép 3 dén 10 cudc goi KTS chi chiém mot khong gian b?ing mot cudc goi

analog.

Rét nhiéu h¢ thong di dong KTS dua vao FSK(frequency-shift keying) dé giri dir lidu vé va t6i
qua AMPS. FSK str dung 2 tan sd, mot cho 1s va mot nita cho Os, thay ddi mot cach nhanh
chong giita 2 thong tin KTS gitra cot di dong va dién thoai. Module thong minh va cac luoc dd
mi duogc yéu cau dé chuyén ddi nhitng thong tin analog thanh digital, nén chung va chuyén déi
nguoc lai trong khi van dit duoc chat luong ctia 4m thanh. Tét ca diéu d6 c6 nghia 1a DTDD

KTS phai co rat nhiéu kha ning si 1y.

Cellular Access Technologies
C6 3 cong nghé chung dugc dung trong mang DTDD dé truyén phat thong tin do la:

¢ Frequency division multiple access (FDMA)
e Time division multiple access (TDMA)
e Code division multiple access (CDMA)

Mic du nhitng cong nghé nay nghe c6 vé rat cao siéu, nhung ban co6 thé dé dang hiéu dugc

cach chiing hoat dong bang mot viée don gian 1a phan tich tén goi cua chung.

Phuong phép dau tién néi véi ban thé nao 1a phuong thirc access. Tir thtr 2, sy phén chia, cho

ban bi€t rang no6 chia cudc goi dua trén phuong thirc access do.

e FDMA dit mdi cudc goi & nhiing tan sd khac nhau

e TDMA xac nhan mdi cudc goi la mot phﬁn xac dinh cua thoi gian trén mot tan s dinh
ro

e CDMA dit 1 code duy nhat cho mdi cudc goi va trai dai né trén nhitng tin sb c6 thé sir

dung.

Phan cudi cia moi tén 1la Multiple access. N6 don gian chi ¢6 nghia la hon mdt nguoi dung ¢

thé sir dung trong mdi 6.

13



Cellular Access Technologies: FDMA

FDMA tach cac hinh dnh/phé(spectrum ) thanh nhing kénh 4m thanh riéng biét bang cach chia
n6 thanh cac dai bang tin chudn(uniform chunks of bandwidth). Bé hiéu r5 hon vé
FDMA, hiy nghi dén tram Radio: mdi tram giri tin hiéu ctia n6 & nhiing tan s khac nhau trong
céc band st dung. FDMA duoc sir dung cha yéu cho sy truyén ti tin hiéu analog. Mic du rd
rang c6 kha nang mang tai cac thong tin KTS, nhung FDMA khéng dugc coi nhu 1a mot
phwong phap hiéu qua cho sy truyén tin hiéu KTS.

824.04MHz ————

45MHz

893.TMHz —————
S2000 How Stulf Warks FDMA

Trong FDMA, m6i DTDD st dung mat tan sé khac nhau.

Cellular Access Technologies: TDMA

TDMA 1a phuwong phap tham nhap duge s dung boi Khoi lién minh céng nghiép dién tir va T6
chirc cong nghiép vién thong cho Interim Standard 54 (IS-54) va Interim Standard 136
(IS-136). Sir dung TDMA, mdt bang tan hep 30 kHz bé rong va 6.7milli gidy bé dai duoc chia

tir time-wise thanh 3 time slots.

Bing tin hep nghia 1a “nhitng kénh” & trang thdi truyén thong. Mdi doan hoi thoai 14y cua
radio 1/3 thoi gian. Didu do 1a c6 thé boi vi dit 1iéu 4m thanh d3 dugc chuyén thanh thong tin

KTS thi duoc nén sao cho nd ngdn it khong gian truyén phat nhat, mot didu rit quan trong. Vi
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vay TDMA c6 gap 3 lan dung lugng ciia mot hé thong analog sir dung cing 1 s6 kénh. Cac hé
thong TDMA diéu hanh trén giai tan s6 hoac 1a 800-MHz (IS-54) hoic 1a 1900-MHz (IS-136).

?M
824.04MHz 8. .5
Digital _
>
Digital —
nn%lgdlng
893.7TMHz —— =

©2000 How Stuff Waorks TDMA
TDMA chia mét tan s6 thanh cac ranh thoi gian

Cellular Access Technologies: TDMA/GSM
TDMA ciing dugc st dung nhu 13 cong nghé dang nhap cho GSM(hé théng dinh vi toan ciu ).
Tuy nhién GMS thyc hién TDMA & mot cach khac va xung khic véi IS-136. Hay xem GSM va

IS-136 nhu 2 hé diéu hanh khac nhau ma lai cung lam viéc trén mot bd su 1y, giéng nhu ca
Windows va Linux cung lam viéc trén mot Intel Pentium I11. H¢ théng GSM sur dung
encryption  dé lam céc cudc goi bao mat hon. GSM diéu hanh trén mot dai tir 900 MHz va
1800 Mhz & chau Au va chau A, va & dai 1900 MHz( d6i khi goi 1 1.9-GHz) tai Mi. N6 dugc
str dung trong DTDD KTS va hé théng PCS co sd. GSM ciing 14 yéu t6 co ban cho
IDEN(Integrated Digital Enhanced Network), mot hé thong phé bién duoc gidi thidu

bdi Motorola va stir dung bdi Nextel.

GSM 14 mét tiéu chuin quéc té tai chau Au va Uc va mot phan 16n chau A va Chau Phi. O trong
ving bao phu, ngudi sit dung DTDD c6 thé mua mét chiéc DTDD va st dung & bit cir ddu ma

ti€u chuan nay dugc cong nhan. B¢ lién két vdi nhitng nha cung cap dich vu nao do, nguoi dung
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GSM chi can chuyén(subscriber identification module ) SIM card. SIM card 14 mét cai
dia nho co thé tach roi, n6 thao ra rit vao trong PTDD GSM. N6 luu trit moi dit lidu lién két va

dong nhat nhirng s ma ban can access vao mdt nha cung cap dich vu khong day nao do.

Khéng may thay, dién thoai 1900-MHz cia GSM néu st dung tai Mi s& khong twong thich véi
hé théng quéc té. Néu ban s0’ng tai Mi va cAn mot chiéc DTDD khi ban & nuée ngoai, cach dé
nhét 1a ban mua moét may DPTDD GSM  900MHz/1800MHz. Ban ¢6 thé kiém dugc nhirng may
d6 tai Planet Omni, 1 hang dién tir online tai California. Ho dua ra mdt selection phong phti cua
cac loai dién thoai GSM Nokia, Motorola va Ericsson. Tuy nhién ho lai khong ban SIM Card
qudc té. Ban ¢6 thé mua mot Sim Card tra truée dé ding trong mot ving rong cua cac nudc tai

Telestial.com.

Cool Facts

e Chuan GSM cho BTDP KTS dwogc thanh lap & chau
Au vao gitra nhirng ndm 1980—trwéc rat l1au so véi
luc BTDD KTS théng dung trong van héa M.

« Ngay nay cé thé xac dinh dwoc vi tri cia mét nguoi
dang str dung BDTDD & trong vung cé dé chinh xac
tirng met & bat civ dau

« Dién thoai 3G trong gidng mét chiéc PDA, v&i nhivng
dac trwng nhu thwédng thire Video, lich khoa hoc, va
choi multi-player game

Cellular Access Technologies: CDMA

CDMA 1a mot khia canh hoan toan khac so véi TDMA. CDMA, sau khi sb hoa dit liéu, chia nd
trén toan bo bang tan co6 thé st dung. Nhiéu cude goi dugc phii 1dn nhau, véi duy nhét mot day

code. CDMA la mot dang chia phd(spread spectrum), cai don gian nghia 1a dit liéu duogc g

trong nhitng phan nhé qua mot sd tan s riéng biét dé sir dung trong bét cir thoi gian nao trong

nhiing ving xac dinh.
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Vé&i CDMA, div liéu cia méi DTDD cé6 mét code duy nhat

Tét ca ngudi dung chuyén giao trén ciing mot bing tan giong nhw mét khiic phé(????). Mbi tin
hiéu cta ngudi ding dugc trai toan bo bang tin boi mot code trai duy nhat. O nguoi nhan,
nhitng code duy nhét d6 duoc dung dé léy lai tin hiéu. B&i vi hé théng CDMA cén d3it mot con
déu thoi gian chinh x4c trén mdi phin cua tin hiéu, nén n6 dung hé thong GPS dé giai quyét vin
dé 6. Giira 8 va 10 cudc goi tach roi c6 thé mang trén ciing mot kénh gidng nhu trén cude goi
AMPS analog. Cong nghé CDMA 14 co sé cho Interim Standard 95B (IS-95) va diéu hanh
trén ca 2 dai tan s 800 MHz va 900 MHz.

Mot cach Iy tuong raing TDMA va CDMA 14 16 rang d6i v6i nhau. Di v6i thue hanh, nhimng tin
hiéu CDMA cong suat cao lam ting tiéng 6n d6i voi nguoi nhan dung TDMA, con nhing tin
hiéu TDMA c6ng suét cao c6 thé 1a nguyén nhan ctia sy qué tai va su nghén mach ddi voi nguoi
nhan dung CDMA.

O phﬁn tiép theo, ban s& hoc vé su khac nhau gitra dich vu di dong va dich vu PCS.
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Di dong va PCS.( Cellular vs. PCS)

Dich vu lién lac c4 nhan (Personal Communications Services -PCS) la mot dich vu dién

thoai khong day rit giéng véi dich vu di ddng, nhung véi mét sy ndi bat trong dich vy ca nhan

\
A 6

va di chuyén rong. Cum tir “PCS” thudng dugce dung khi ndi vé “6 KTS”, nhung PCS thuc sy

nghia la cac dich vu khac nhu paging, ID clia nguoi goi va e-mail dugc dat ¢ trong dich vu

Trong khi 6 dugc ché tao v6i muc dich dau tién 1a dung cho 6 t6, con PCS thi dugc thiét ké &
trén mat dat cho s6 dong hon nhiing ngudi dung di déng. PCS ¢6 mot 6 nhéd hon va vi vay yéu
ciu sb lwong dng ten 16n hon dé c6 thé phu song mot ving dia 1y. Dién thoai PCS str dung tin
s giita 1.85 GHz va 1.99 GHz(1850 MHz dén 1990 MHz).

V& mit cong nghé, hé thong 6 & Mi diéu hanh & dai tan sé tir 824 MHz dén 894 MHz; PCS diéu
hanh & dai 1850 MHz dén 1990 MHz. Va khi né co ban dua trén TDMA, PCS ¢6 200 kHz kénh
khong gian va 8 khe thoi gian thay vi loai 30 kHz kénh khong gian va 3 khe thoi gian & 6 KTS.

Bay gid hdy xem xét su phan biét giita cong nghé “dai tan kép” va “kiéu thuc kép”.

Dual Band vs. Dual Mode
Néu ban la nguoi du lich nhiéu, ¢6 thé ban can mot loai DPTDD ¢6 ca 2 chuc nang trén. Hay xem

ching 14 nhu thé nao:

e Dual band( giai thn kép) Mot chiéc dién thoai c6 kha nang dual-band thi c6 thé chuyén
tan s6. Didu d6 c6 nghia rang no c6 thé hoat dong trén ca 2 dai 800 MHz va 1900 MHz.
Vi du, mot chiéc dién thoai TDMA v6i dual-band c6 thé sir dung dich vu TDMA trén ca
2 hé théng 800 MHz va 1900 MHz.

e Dual Mode — Trong DTDD, “mode” am chi dén loai cong nghé truyén phat duoc ding.
Vi vay, mot chiéc dién thoai AMPS va TDMA c¢6 thé chuyén 14n cho nhau néu can. N6
quan trong & chd 14 mot trong nhirng mode 14 AMPS — c4i ma cung cp cho ban dich vu
analog khi ban & trong ving khong cung cép dich vu digital

 Dual band/Dual mode — Diéu t6t nhét ctia 2 yéu t6 nay 1a cho phép ban chuyén giita

cac gidi tan sO va cac mode truyén phat khi can thiét.

Thay ddi cac dai tan va mode duoc thyc hién tu dong bdi nhitng chiéc DPTDD c6 nhitng dac tinh
trén. Thong thuong DTDD c6 mot dic tinh duoc dinh san trude vi du 1900 MHz TDMA, va sé&
c6 gang dé lién két tai tan s6 do, voi cong nghé d6 dau tién. Néu n6 cung cip dual band, no s&
chuyén téi 800 MHz néu khong thé connect tai 1900 MHz. Va néu chiéc DTDPD cung cap hon 1

mode, n6 sé& thir cac mode KTS dau tién, va sau do6 chuyén qua analog.

18



Doi khi ban c6 thé tim thiy nhtng chiéc dién thoai 3 mode(tri-mode ) . Piéu nay c6 thé 1a mot
sy lra bip. Diéu nay co thé c6 nghia la chiéc dién thoai cung cap 2 cong nghé KTS nhu CDMA
va TDMA, va 1 dich vu analog. Nhung n6 ciing ¢ thé ¢6 nghia 12 né cung cip céng nghé KTS
& 2 dai tAn va cling cung ce”ip ca dich vy analog. Mdt version phé bién cua loai dién thoai
3-mode niy dung cho nhimng ngudi di du lich rat nhidu va c6 dich vu GSM & tan 900 MHz tai
chau Au, chau A va dai tin 1900 MHz & M, ¢6 thém dich vu analog.

Trong phan tiép theo, ching ta s& xem xét nhiing van dé gip phai  DTDD .

Cac van dé véi bTDD
Mot chiéc DTDD, ciing gidng nhu cac thiét bi dién binh thuong khéc ciing c6 nhimg van dé cua

noé

e Noi chung, néu ban dé dién thoai bi w6t hoic dung tay w6t dé 4n nut thi s& giy ra su
hong hoc khong thé sira chita trong mot vai phan cia PTDD. Xem xét mot cach dé
phong ngira. Néu DTDD bj u6t, hdy chic chin rang n6 hoan toan khé rao trude khi ban
bat n6 va nhur vay ban co6 thé phong dugc nhitng hong hoc & cac phan bén trong dién
thoai.

e Sunoéng qua & trong 6 to co thé lam hong pin hodc cac phan dién tir cia PTDD. Nguoc
lai sy qua lanh c6 thé 1a nguyén nhan dan dén viéc mat hién thi man hinh trong mét thoi
gian.

e DTDD analog chiu mét van dé goi la “ cloning”. Mot chiéc dién thoai bi “cloned” khi ai

d6 danh cip s ID cua nd va thuc hién nhitng cudc goi lau(fraudulent calls ) trén

account ciia nguoi chu cua chi€c may.

Pay 1a cach ma cloning dugc thuc hién: khi DPTDD ctia ban thuc hién mét cude goi, nd truyén
ESN va MIN téi mang tai diu cua cude goi. Cip MIN/ESN 1a tag duy nhat cho chiéc DTDD
cua ban—dd 1a cach lam sao cac cong ty dién thoai biét ai la nguoi tra tién cudc goi. Khi PTDD
ctia ban truyén MIN/ESN, diéu bt chinh c6 thé say ra la nghe trém ( véi mot cai scanner) va
léy cép cap MIN/ESN nay. V&i mot cong cu chinh xac, kha 1a dé dang dé tao mot dién thoai
khac ma chira cap MIN/ESN ctia ban, va n6 cho phép nhitng cudc goi bét chinh duoc thuc hién

trén account ctia ban

Xem phan tiép theo néi vé cac cot PTDD!
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Cot PTDD
Cot DTDPD thudng 1a nhitng cot thép hodc 13 cdu tric hang rao va cao hang tram feet. Chiéc cot

DTDD nay cung vai 1-85 ndm ge‘in Greenville,SC, 12 loai tiéu biéu tai Mi.

DPay 1a loai cot hién dai v6i 3 nha cung cap DTDD trén cung mot ciu trac. Néu ban nhin vao
phin co ban cua chiéc cot ban s& thiy mdi nha cung cap ¢ nhiing thiét bi riéng, va ban ciing c¢6
thé thay ngay nay rat it nhimg thiét bi phirc tap( nhitng thiét bi cii thuong c6 mot tda nha nho tai

mdi co s0)
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Céac hop chira cac may phat va nhan radio ¢ bén trai cot va dugc noi véi cac dién thoai. Radio

lién két véi angten trén cot théng qua cac cap 1on.
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Neéu ban nhin gan ban s& thay la cot va tat ca cap, thiét bi tai co s& cua cot déu dugc tiép dat mot
cach nang né. Vi dy, tdm ban & trén hinh véi ddy mau xanh ndi cung 1a mot tam ban tiép dat

bang dong.

Mot diéu chic chin rang nhitng nha cung cip dich vy ding chung mot thap c6 mét cai cong 5

khéa.M&i nguoi trong 5 ngudi nay déu khong thé mo cong dé vao trong.

22



Mobi mot cot DTDD lai ¢o nhitng hinh dang va kich ¢¢ khac nhau nhung t6i tin chiéc cOt tai

Morrisville,NC, nay 1a mot trong nhitng chiéc la ling nhét.
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