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(57) Séang ché dé cap dén céu tric anten, bao gdm than khung, phén tiép lidu thi
nhét, va phén ndi thir nhét, trong d6 than khung it nhit dugc tao thanh mot phén
tir kim loai, than khung bao gdm it nhit phan thir nhit va phan thir hai, phén tht
hai duoc ndi v6i mot dau ctia phan thir nhét, chiéu dai ciia phan thit hai 16n hon
chidu dai ctia phin thir nhét, khe thir nhit duoc dat trong phan thi nhét, khe thir
hai dugc dat trong phan thtr hai, mdt phin cta than khung gitra khe thtr nhét va
khe thtr hai tao ph?m birc xa thir nhét, ph?ln tiép liéu thir nhét dugc dit trén ph?m
btrc xa thir nhit va dugc dit trén phan thi nhét cta than khung, phin tiép liéu
thtr nhit duoc ndi dién véi bo cép thir nhat dé nap tin hiéu thir hai vao phﬁn birc
xa thir nhat, va phén ndi thir nhat duogc dit trén pha“m brrc xa thir nhat va dugc dat
trén phﬁn thit hai ctia than khung. Céu tric anten c6 thé cai thién hiéu qué hiéu
ning birc xa bang thip (low band, LB). Sang ché con dé xudt thiét bi dién tir c6

cau truc anten.
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Linh vire ki thuat dwoc dé cap

Séang ché d€ cép dén cau tric anten va thiét bi dién tir c6 cau tric anten.

Tinh trang k§ thuit ciia sing ché

Hién tai, dé tdng cudng chét lugng cua cac thiét bi dién tu, chéng han, dién
thoai di dong va thiét bi hd trg sb c4 nhan (personal digital assistant, PDA), kim
loai dugc 4p dung ngdy cang nhiéu cho kiéu dang cong nghiép (industry design,
ID) ctia c4c thiét bj dién tir, ching han, khung kim loai. Trong kiéu déang cong
nghiép str dung khung kim loai, viéc tao kiéu dang khung kim loai thanh anten
tré thanh phuong huéng cua kiéu dang anten.

Theo giai phap k¥ thuat da biét, hiéu ning bang thp (low band, LB) duoc
trién khai chti yéu nho sir dung thanh phén canh doc, ching han, ché do anten F
nguoc (inverted-F antenna, IFA) bién hoic ché d6 doc anten hoat dong. Tuy
nhién, do man hinh 16n, ching han man hinh cong tr& nén phd bién, cac than
khung kim loai bén cia céc dién thoai di dong tré nén manh hon (hep hon). Do
vay, do cdc man hinh cong cham dén cac than khung canh va cuc bién va cac
dudng bao quanh bén tré nén yéu hon, hiéu ning anten c6 than khung bén do
anten birc xa chinh gidm manh, va khong thé théa méan yéu cau dbi voi hiéu ning

LB.

Ban chit ky thuit cia sdng ché

Do vy, cin d& xut cdu tric anten c6 thé cai thién hiéu qua hi¢u nang birc xa
LB, va thiét bi dién tir c6 ciu triic anten.

Theo khia canh thir nhat, sang ché dé cap dén céu trac anten cho thiét bi dién
tir. Céu triic anten bao gdm than khung, phan tiép liéu thir nhét, va phén nbi the
nhét, trong d6 than khung it nh4t dugc tao thanh mot phan tir kim loai, than khung
bao gdm it nhit phén thir nhit va phan thir hai, phin tht hai dugc ndi véi mot
dAu ciia phan thtr nhét, chidu dai cta phan thi hai 16n hon chiéu dai cua phén the

nhét, khe thir nhit dugc dat trong phén thtr nhét, khe thi hai duoc dit trong phan
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thir hai, mot phin cia than khung gifta khe thir nhét va khe thit hai tao phén birc
xa thir nhét, phan tiép liéu tht nhét duge dat trén phan bic xa thi nhét va dugc
dat trén phan thir nhét cia than khung, phén tiép lidu thir nhit dugc ni dién véi
b6 cép thir nhat dé nap tin hiéu thit hai vao phén birc xa thir nhit, va phén ndi thir
nhét dugc dat trén ph?m birc xa thir nhét va dugc dit trén phﬁn thir hai cua than
khung.

C6 thé biét rang trong cAu tric anten theo khia canh thir nhét, bd nap day LB
dugc st dung va co, khac véi ché d6 IFA, cac dic tinh tiéu hoa va chu yéu dua
trén c4c thanh phin ngang, nhd d6 it bi anh huéng cic man hinh canh cong.
Ngoai ra, cac khe phu c6 thé gitip cai thién thanh phan canh doc, dé cai thién
hiéu suét FS LB.

Dua véo khia canh thir nhét, theo mot sé phuong an thuc hién, cAu trac anten
con bao gdm khdi didu hudng thir nhét, trong d6 mot dau cia khéi didu hudng
tht nhit duge ndi dién voi phan tip liéu thir nhét, diu con lai duge néi dit, khdi
diéu huéng thir nhat bao gdm nhénh didu huéng thir nhit, nhanh didu huéng thie
hai, va it nhat mot khdi chuyén mach thir nhét, nhanh diéu huéng thtr nhat bao
gbm tu dién hodc cudn cim, va nhanh diéu huodng tht hai bao 20m tu dién hoic
cudn cam. Khéi diéu hudng thir nhét duge tao cdu hinh dé thuc hién khép céng
va didu hudng va didu chinh tin s6 trén phan bic xa thit nhét.

Dua véo khia canh thir nhit, theo mét sé phuong an thuc hién, cAu trac anten
con bao gdbm khdi diéu huong thir hai, trong d6 mot dau cia khéi didu hudng thir
hai dugc néi dién v6i phin nbi thir nhit, ddu con lai dugc ndi dét, khdi diéu
huéng thir hai bao gdm nhanh diéu huéng thir ba, nhanh didu huong thi tu, va it
nhét mot khdi chuyén mach thi hai, nhanh diéu huéng thi ba bao gdm tu dién
hodc cudn cam, va nhanh diéu hudéng thir tu bao gE‘)m tu dién hodc cudn cam.
Phan ndi thit nhét hoi didu chinh thanh phén theo chidu doc va tin sé ctia phan
birc xa thit nhit nho st dung khéi didu huong thit hai.

Dua vao khia canh thir nhét, theo mot sb phuong an thuc hién, khe thir ba con
duge bb tri trong phan thir nhat, khe thir ba va khe thi nhéit dugc bé tri & khoang,
khe thir nhat gin hon véi khe thit hai so v6i khe tht ba, va mot phén ctia than

khung gita khe thir nhat va khe thtt ba tao nhanh ky sinh cta phén birc xa tha
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nhét, dé cAu tric anten c6 thé tao phin cong huéng bd sung. Ngoai ra, thuc hién
didu hudng trén nhanh ky sinh ctia phin birc xa thir nhit, sao cho cong hudng bd
sung dugc dich vao bang hiéu dung cua phén birc xa thir nhét, va hiéu sb bic xa
cua ph?m btrc xa thir nhat dugc cai thién.

Dua vao khia canh thtr nhét, theo mot s6 phuong 4n thue hién, thin khung
con bao gdm phdn thir ba, trong d6 phén thir ba va phan thi hai quay vao nhau
va duoc ndi v6i ddu con lai cia phﬁn thir nhét, khe thir ba con dugc b tri trong

phn thir nhét, khe thir ba va khe thir nhit duge bd tri & khoang, khe thit nhat gin

hon véi khe tht hai than khe tht ba, diém ndi dit dugc dit trén pha“m thir ba, mot '

phén cta than khung gitta diém nbi dat va khe thir ba tao phin birc xa thir hai,
chu tric anten con bao gdm phén tiép lidu thir hai, phan tiép liéu thir hai dugc
dat trén phén birc xa thir hai va duoc dit trén ph?m thir nhét cta than khung, va
phﬁn tiép liéu thir hai dugc ndi dién véi bd phén nap th hai dé nap tin hiéu tha
hai vao phén birc xa thit hai.

Dua vao khia canh thir nhét, theo mot sb phuong an thuc hién, mot phén cua
than khung gifta khe thtr nht va phan néi thir nhét tao nhanh ky sinh ctia phén
btrc xa thi hai, va nhanh ky sinh ctia phﬁn birc xa thir hai dugc tao cAu hinh dé
phan tan dong dién trén phan buc xa thir hai. Do viy, ty 1€ hép thu cu thé cia
phén birc xa thir hai c6 thé dugc giam hi¢u qua.

Duva vao khia canh thir nhét, theo mot sb phuong an thuc hién, cAu tric anten
con bao gbm phan ndi thtr hai, trong d6 phan ndi thir hai dugc dit trén phén birc
xa thir nhit va dugc dit trén phan thi hai cta than khung, khoang cach tir phﬁn
néi thit hai dén khe thir hai 16n hon khoang céch tir phan ni thir nhit dén khe
thtr hai, va phan néi thir hai dwoc ndi dét nho sir dung khéi didu huéng thi hai.
Tan sb thyc hién didu hudng trén nhanh ky sinh ctia phan birc xa thit hai nh st
dung khéi didu hudng thir nhit va khdi diéu huéng thir hai.

Dva vao khia canh thi nhét, theo mot s6 phuong én thuc hién, cAu tric anten
con bao gdm phin ndi thir ba va khéi didu huéng thit ba, trong d6 phan néi thir
ba dugc dit trén phén btrc xa thr hai va dugc dit trén phﬁn thtr nhit cua than
khung, phin nbi thir ba gin hon véi phan thtt ba so véi phan tiép liéu thir hai,

mot dau ctia khoi diéu hudng th ba duge ndi dién v6i phan noi thir ba va phan
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tiép lidu thi hai, dAu con lai dugc ni d4t, khbi didu huéng thit ba bao gdm nhénh
didu huéng thtt ndm, nhanh didu hudng thir siu, va it nht mot khdi chuyén mach
thir ba, nhanh didu hudéng thi nim bao gbém tu dién hodc cudn cadm, va nhéanh
didu hudng thtr sdu bao gdm tu dién hodc cudn cam. Khéi diéu huéng thir ba
duge tao cAu hinh dé thyc hién diéu hudng thn sb trén phﬁn birc xa thir hai.

Dua vao khia canh thir nhét, theo mot s6 phuong 4n thuc hién, than khung 1a
khung kim loai cia thiét bi dién tu, tirc 13, cAu triic anten 13 anten khung kim loai,
trong truong hop nay, phan thir nhét 12 khung kim loai duéi cua thiét bi dién tt,
va phn thir hai 1a khung kim loai bén cta thiét bi dién ti.

Dura vao khia canh tha nhét, theo mot sé phuong 4n thuc hién, cAu tric anten
khong bi giéi han & anten khung kim loai, va c6 thé theo cach khac 13 anten kiéu
trang tri (Mode decoration antenna, MDA) hodc anten khac. Chéng han, khi cdu
triic anten 14 anten MDA, chi tiét kim loai trong khung cua thiét bi dién tir dugc
str dung 1am bg birc xa dé thuc hién chirc ning birc xa. Khung cia thiét bi dién
t duoc lam tir vat liéu ching han nhua, va chi tiét kim loai dugc tich hop véi
khung qua duc 16ng.

7 Theo khia canh thir hai, séng ché con dé cap dén thiét bi dién tir, bao gém ciu
trtic anten theo khia canh thit nhét.

Dua vao khia canh thi hai, theo mét sb phuong an thuc hién, thiét bi dién tir
con bao gém tAm sau va bd phan hién thi, trong d6 tAm sau dugce dit trén canh
cta than khung, va bd phén hién thi dugc dit trén mit cla than khung cich xa
tAm sau. TAm sau dugc 1am tir kim loai hoic kim loai din khéc. Chic chén 13,
tAm sau c6 thé theo cach khac duge lam tir vat liéu dan, chéng han, kinh hoac
nhua. Tc 14, cAu triic anten c6 thé duoc 1am thich tng véi thiét bi dién tir c6 tAim
sau dugc lam tir cac vat liéu khac nhau. Ngoai ra, cAu tric anten c6 thé dugc 1am
thich ing véi thiét bi dién tir c6 man hinh 16n, ch'fmg han, man hinh con c6 than
khung kim loai bén manh hon (hep hon).

Theo khia canh th ba, séng ché con dé cap dén thiét bi dién t. Thiét bi dién
tir bao gdm cAu tric anten, trong d6 cdu truc anten bao gdm than khung, than
khung it nhét dugc tao thanh mot phén tir kim loai, than khung bao gém it nhét
phn thir nhét, phan tht hai, va phan thtr ba, phan thit hai va phén th ba quay
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vao nhau va duge néi v6i hai ddu ciia phin thir nhit, mdi chiéu trong chiéu dai
ctia phan thit hai va chidu dai ctia phin thir ba 16n hon chiéu dai cia phan thi
nhét, khe thtr nhét, khe thi hai, va khe thit ba dugc dat trong than khung, khe thir
nhét va khe thit ba dugc dit trong phﬁn thir nhét trong khoang, khe thit hai dugc
dat trong phén thir hai, khe thit nhét gdn hon v&i khe thit hai than khe thit ba, mot
phén ciia than khung gifta khe thtt nhét va khe thir hai tao phan birc xa thir nhét,
diém néi dAt duoc dit trén phin thir ba, mot phin cla than khung gifta diém nbi
d4t va khe thr ba tao ph?m btrc xa thir hai, phin tiép lidu thir nhét dugc dit trén
phan btc xa thi nhét, phin tiép liéu thir nhit dugc dit trén phén tht nhét cla
than khung dé nap tin hiéu thir hai vao phé‘m buc xa thir nhét, phﬁn tiép liéu tha
hai duge djt trén phin birc xa thir hai, va phén tiép liéu thir hai dwoc dat trén
phan thir nhit ctia than khung dé nap tin hiéu thi hai vao phén birc xa thit hai.
Dua vao khia canh tht ba, theo mot sb phuong 4n thuc hién, cAu triic anten

con bao gbm khéi didu huéng thir nhét, trong d6 mot dau cta khéi didu huéng

thir nhat dugc noi dién véi phan tiép liéu thir nhat, dau con lai duoc noi dat, khoi '

didu huéng thi nhét bao gdm nhanh diéu huéng thi nhét, nhanh diéu huéng thir
hai, va it nhit mot khdi chuyén mach thir nhit, nhanh diéu huéng tht nhét bao
gbm tu dién hoic cudn cam, va nhanh didu hudng thi hai bao gf“)m tu dién hoac
cudn cam. Khéi diéu huéng thir nhét duoc tao cAu hinh dé thuc hién khép céng
va didu hudng va diéu chinh tan sb trén phin birc xa thir nhét.

Dua vao khia canh th ba, theo mot sd phuong 4n thuc hién, cAu tric anten
con bao gdm phan nbi thir nhéit, phin ndi tha hai, va khéi diéu hudng thr hai,
trong d6 phan ndi thir nhat va phan ndi thir hai dugc dit trén phan birc xa thir
nhét trong khoang va dugc dit trén phén thit hai ctia than khung, khoang céch tir
phén ndi thit hai dén khe thit hai 16n hon khoang c4ch tir phan nbi thir nhat dén
khe thit hai, mot dau ciia khéi didu huéng thi hai duge nbi dién v6i phan ndi thir
nhét va phin ndi tht hai, ddu con lai dugc ndi dat, khéi diéu huéng thir hai bao
gdm nhénh diu huéng thi ba, nhanh didu huéng thi tu, va it nht mot khéi
chuyén mach thir hai, nhanh diéu hudng thir ba bao gém tu dién hoac cudn cam,
va nhanh diéu hudng thit tu bao gém tu dién hodc cudn cam. Phén ndi tht nhét

hoi didu chinh thanh phan theo chidu doc va tin s ctia phan birc xa thi nht nhe
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st dung khéi diéu huéng thir hai.

Dua vao khia canh thir ba, theo mot sb phuong an thuc hién, mot phén cia
than khung gitra khe thir nhit va khe thi ba tao nhénh ky sinh cta phan birc xa
thir nhét, dé cu tric anten c¢6 thé sinh thém cong huong. Ngoai ra, thuc hién diéu
huéng trén nhanh ky sinh ciia phan birc xa thi nhét, sao cho cong hudng bd sung
dugc dich chuyén vao bing hiéu dung ctia phan birc xa thir nhat, va hiéu s6 birc
Xa cua phﬁn birc xa thtr nhét dﬁqc cai thién. _

Dua vao khia canh thit ba, theo mot sb phuong 4n thuc hién, mot phﬁn cia
than khung giita khe thir nhét va phan ndi thir nhit tao nhénh ky sinh ctia phan
birc xa thir hai, va nhanh ky sinh cua phé‘m bilrc xa thir hai duoc tao cAu hinh dé
phan tin dong dién trén phéan bitc xa thir hai. Do vay, ty 18 hép thu cu thé cta
phin birc xa thir hai c6 thé dugc gidm hidu qua. Ngoai ra, thuc hién diéu huéng
tin s6 trén nhanh ky sinh ctia phin birc xa thir hai nho sir dung khéi diéu huéng
thir nhét va khdi didu huéng thir hai.

Dua vao khia canh th@ ba, theo mot ) phuong an thyc hién, cAu tric anten
con bao gdm phan nbi thir ba va khéi didu huéng tht ba, trong d6 phén nbi thir
ba dugc dit trén ph?m bic xa thit hai va dugc dit trén phan tha nhét cia than
khung, phan ndi thir ba gn hon véi phén thir ba so véi phén tiép lidu thi hai,
mot diu cia khdi didu hudng thir ba duge ndi dién v6i phan ndi thir ba va phan
tiép liéu th hai, diu con lai dugc ndi dét, khdi diéu huéng thir ba bao gdm nhénh
didu huéng thir nam, nhanh didu huéng thir sau, va it nhét mot khéi chuyén mach
thir ba, nhanh diéu huéng thir nim bao gém tu dién hodc cudn cdm, va nhanh
didu hudng thtr sdu bao gém tu dién hodc cudn cam. Khéi didu hudng thir ba
duge tao cAu hinh @8 thuc hién didu huéng tn s6 on phz“m blrc xa thir hai.

Dua vao khia canh thir ba, theo mot sd phuong 4n thyc hién, thdn khung la
khung kim loai cta thiét bi dién tt, toc 13, cdu tric anten 13 khung kim loai
antenna. Trong truong hgp nay, phén thir nhat 13 khung kim loai duéi cla thiét
bi dién t, va phan thi hai va phin thir ba 1a cac khung kim loai phy ctia thiét bi
dién tur.

Dua vao khia canh th ba, theo mdt sb phuong én thyc hién, cAu tric anten

khong bi gidi han & anten khung kim loai, va c6 thé theo cach khac 12 anten ché

(@)
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do trang tri (Mode decoration antenna, MDA) ho#c anten khac. Chéng han, khi
chu tric anten 13 anten MDA, chi tiét kim loai trong khung cia thiét bi dién tir
duoc st dung 1am b buc xa dé thyuc hién chirc ning birc xa. Khung cia thiét bi
dién tir duoc lam tir vat licu ching han nhya, va chi tiét kim loai dugc tich hop
v6i khung through duc 16ng.

C6 thé biét réng cAu triic anten theo khia canh thit ba c6 thé thuc hién SAR
thép bing giita/cao (middle/high band, MHB) va thyre hién buc xa LB. Ttc 13, vi
tri khe va chiéu rong khe cua anten dugc thiét k&, va vi tri than khung va cudng
d6 dong dién ghép ndi khe duge didu chinh, @& anh huéng dén mirc do tap trung
va phén tan dong dién trén than khung anten. CAu tric anten theo khia canh tht
ba ting dién tich phén tdn dong dién cuia MHB (ching han, diéu chinh chidu dai
dién ctia phan birc xa thit hai) va ciing phéi hop véi than khung ky sinh cia MHB
dén dong dién shunt, d& giam SAR. Ngoai ra, d6i vé6i khe (tirc 13, khe thit hai)
dugc dit trong than khung bién, by nap day LB duoc st dung va cd, khac voi
ché @6 IFA, céc dic tinh tiéu héa va chil yéu dwa vio cac thanh phan ngang, nho
d6 it bi anh hudng hon bdi cdc man hinh canh cong. Ngoai ra, cac khe phu c6
thé gitip cai thién thanh phan canh doc; Ngoai ra, diéu huéng chung cic bd
chuyén mach c6 thé cai thién hiéu sudt FS LB va ciing diéu chinh cong huéng
ky sinh MHB, sao cho céc dic tinh cta hi¢u ning MHB va SAR thép dugc dam

bao, va cdng suat khdng can dugc gidm dang ké d€ dicu khién SAR.

M0 ta vin tit cac hinh vé
Fig.1 1a so dd cua clu tric anten dugce 4p dung cho thiét bi dién tr theo
phuong an thuc hién 14y 1am vi du ctia séng ché;
Fig.2 12 so dd cua thiét bi dién tir dwgc thé hién trén Fig.1 tir goc khac;
Fig.3 12 so ¢ mach ctia chu trac anten dugc thé hién trén Fig.1;
Fig.4A dén Fig.4C 14 c4c so dd cta ba giai phép thiét ké anten hién c6;
Fig.5A dén Fig.5C 14 céc so dd cta ba giai phap thiét ké MHB khac nhau;
Fig.6 12 so d cAu tric clia khéi chuyén mach dugc thé hién trén Fig.3;
Fig.7 14 d thi dudng cong ciia tham s6 S (tham sd tan xa) va hiéu s& birc xa

ctia cAu trac anten dugc thé hién trén Fig.1 hoat dong trong ché d6 LB;
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Fig.8 1a db thi dudng cong cua tham s& S (tham sb tan xa) va hiéu suat hé
théng ctia ciu tric anten dugc thé hién trén Fig.1 hoat dong trén bing LTE BS5;

Fig.9 12 so dd ctia mach cong huéng 1 cia cAu trac anten dugc thé hién trén
Fig.8 hoat dong trén bang LTE B5;

Fig.10 14 so d6 ciia mach cong hudng 2 clia chu tric anten dugc thé hién trén
Fig.8 hoat dong trén bang LTE B35;

Fig.11 14 db thi dudng cong cta tham s6 S (tham sb tan xa) clia cAu triic anten
khi ph?m ndi thir nhat dugc thé hién trén Fig.3 dugc ndi véi dién tro khi déng
mach khac (Ron);

Fig.12 1a db thi dudng cong cta hiéu s birc xa clia cu tric anten khi phin
ndi tht nhit dugc thé hién trén Fig.3 dugc ndi vé6i dién trd khi dong mach khac
(Ron);

Fig.13 1a dd thi dudng cong ciia tham s6 S (tham sb tan xa) clia cAu tric anten
khi phdn néi thir hai dugc thé hién trén Fig.3 duge ndi véi dién tré khi déng
mach khac (Ron);

Fig.14 14 d6 thi duong cong cta hiéu s birc xa clia cu triic anten khi phan
ndi thtt hai dugc thé hién trén Fig.3 duoc ndi vé6i dién tro khi déng mach khac
(Ron);

Fig.15 14 db thi dudng cong ctia tham s8 S (tham s6 tan xa) va hiéu s6 burc xa
ctia cAu tric anten dugc thé hién trén Fig.1 hoat dong trén bang LTE B28 khi khe
tht hai dugc b tri hodc khe thir hai khong duge b tri trén bién;

Fig.16 1a db thi dudng cong ctia tham s6 S (tham sb tan xa) va hiéu sb birc xa
ctia cAu triic anten dugc thé hién trén Fig.1 hoat dong trén bang LTE B5 khi khe
thtr hai dugc b tri hoic khe thit hai khong duge bd tri trén bién;

Fig.17 14 db thi dudng cong cuia tham s6 S (tham s6 tan xa) va hiéu s buc xa
ctia cAu triic anten duge thé hién trén Fig.1 hoat dong trén bang LTE B8 khi khe
thir hai dugc b tri hogc khe thtr hai khong duge bé tri trén bién; va

Fig.18 14 db thi duong cong ctia tham s6 S (tham s tan xa) va hiéu s birc xa
cuia ciu tric anten hoat ddng trén bang LTE B28 khi mot phén cta than khung
gitta khe thu nhit va khe tht ba trong cAu tric anten dugc thé hién trén Fig.3
dung lam nhanh ky sinh.
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Céu triic anten 100
Vo 11
Khung 111
TAm sau 112
Phén thir nhét 115
Phén thir hai 116
Phén thir ba 117
Khe thir nhét 120
Khe thtr hai 121
Khe tht ba 122
Phén birc xa thir nhit F1
Phén btic xa thit hai F2
Phén tiép lidu thir nhat 12
Phén tiép liéu thir hai 13
Phén nbi thi nhét 15
Phén ndi thi hai 17
Phén nbi tha ba 18
Diém ndi dat 19
Khdi diéu hudng thir nhat SW1
Khéi didu huéng thir hai SW2
Khéi didu hudng thir ba SW3
21s) chuyén mach 61, 62, 63
Nhénh diéu huéng L1,12,13
Thiét bi dién tir 200
B phan hién thi 201
B nap thir nhat 202
B0 nap tht hai 203
Chi tiét dién tir thir nhat 21
Chi tiét dién tir thit hai 22
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Chi tiét dién tir thiz ba 23

Sang ché s& dugc md ta thém dya vao céac hinh v& di kém theo cac phuong

an thuc hién cu theé sau.

MO ta chi tiét sang ché

Phin sau mb ta rd rang céc giai phap k¥ thuat theo céc phuong an thyc hién
sang ché dua vao cac hinh v& di kém theo c4c phuong én thuc hién sang ché.R&
rang 13, cac phuong 4n thuc hién dugc mo ta chi 1a mot sb chir khong phai tat ca
cac phuong an thyc hién sang ché. T4t ca cac phuong 4n thuc hién khac thu dugc
boi ngudi ¢ hiu biét trung binh trong linh vuc dya trén cdc phuong an thue
hién sang ché ma khong cin nd lyc sang tao s& nim trong pham vi bao ho ctia
sang ché.

Cin luu ¥ ring khi mt chi tiét, nhu dugc néu, “duge ndi dién v6i chi tiét
khac, chi tiét nay c6 thé & ngay trén chi tiét khac, hogc c6 thé c6 chi tiét nim
gifta. Khi xem xét ring mot chi tit “dwoc nbi dién v6i” chi tiét khac, c6 thé 1a
két nbi tiép xtc, chang han, két nbi day, hodc két nbi khong tiép xuc, ching han,
ghép nbi khong tiép xtc.

Trir khi ¢6 thong béo khéc, tAt ca cac cum tir k¥ thuat va khoa hoc dugce st
dung & day c6 cung y nghia véi cac cum tir thudong dugce hiéu béi ngudi c6 hiéu
biét trung binh trong linh vuc ctia sang ché. Cac cum tir duge sit dung trong ban
md ta cla sang ché & diy 1a d& mo ta cac phuong an thuc hién cy thé chi va
khong nhim gi6i han séng ché.

Phin sau m6 ta chi tiét mot sb phuong én thuc hién sang ché dua vao céac
hinh v& di kém. Cac phuong 4n thyc hién sau va cac ddu hiéu theo céc phuong
an thue hién c6 thé duoc két hop, gia st khong c6 xung dot.

Dua vao Fig.1 va Fig.2, phuong &n thyuc hién vi du cia sang ché @& cap dén
chu tric anten 100 (dwa vao Fig.3). C4u tric anten c6 thé dugc 4ap dung cho thiét
bi dién tir 200 ching han dién thoai di dong, may tinh bang, hodc thiét bi hd trg
sb ¢4 nhén (personal digital assistant, PDA) va dugc tao c4u hinh dé truyén va

nhén cac séng vo tuyén, dé truyén va trao ddi céc tin hi€u vo6 tuyén.
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10/41



53361

C6 thé hidu ring thiét bi dién tir 200 c6 thé str dung mdt hogc nhidu trong s6
cac cong nghé truyén thong sau: cong nghé truyén thong Bluetooth (Bluetooth,
BT), cong nghé truyén thong hé théng dinh vi toan ciu (global positioning
system, GPS), cong nghé truyén thong khong day (wireless fidelity, Wi-Fi), cong
nghé truyén théng hé théng truyén thong di dong toan cau (global system for
mobile communications, GSM), cdng nghé truyén thong da truy nhap phan chia
mi bang rong (wideband code division multiple access, WCDMA), cong nghé
truyén thong tién hoa dai han (long term evolution, LTE), cong nghé truyén théng
5G, cong nghé truyén thong 6G phy, cong nghé truyén thong tuong lai khac, va
tuong tu.

Thiét bi dién tir 200 bao gdm vo 11 va bd phén hién thi 201. V6 11 bao gém
it nhat khung 111 va tm sau 112. Khung 111 gan nhu ¢6 ciu tric vong va dugce
lam tir kim loai hodc chét liéu dan khac. TAm sau 112 dugc dit trén mép cia
khung 111. T4m sau 112 ¢6 thé duge 1am tir kim loai hodc vét liéu din khéc.
Chic chén 13, tAm sau 112 ¢6 thé theo cach khéac duoc lam tir vat lidu cach ly
ching han kinh ho#c nhya.

C6 thé hiéu ring, theo phuong 4n thuc hién, 18 (khdng dugce thé hién trén hinh
v€) dugc dit trén mat khung 111 quay vé phia tAm sau 112 va dugc tao cdu hinh
dé chira bd phan hién thi 201. C6 thé hidu ring b phan hién thi 201 c6 bé mit
hién thi phing, va bé mit hién thi phing bi 16 khéi 15. C6 thé hiéu réng bd phan
hién thi 201 ¢6 thé dugc két hop véi v6i bo cam bién cham dé tao man hinh cham.
B0 cam bién cham ciing c6 thé duoc goi 14 tdm cham hodc tim cam tng cham.

Fig.3 ciing thé hién chu trtic anten 100 bao gbm it nhit than khung, phan tiép
lidu thir nhét 12, phan tiép liéu thr hai 13, phan néi thir nhét 15, phén ndi thit hai
17, va phén nbi thir ba 18.

Than khung it nhét duge tao thanh mot phén tir kim loai. Theo phuong an
thuc hién, than khung 13 khung 111 cua thiét bi dién ttr 200. Khung 111 bao gdm
it nhat phan thir nhét 115, phén tht hai 116, va phan thi ba 117. Theo phuong 4n
thue hién, phan tht nhét 115 1a diu dudi cta thiét bi dién tir 200, tc 13, phén thir
nhat 115 1a khung kim loai dui ciia thiét bi dién tir 200. Céu tric anten 100 tao
anten dudi ctia thiét bi dién tir 200. Phin thir hai 116 va phan tht ba 117 quay
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vao nhau, 14n Iugt duge dit & hai dAu ciia phan thir nhit 115, va tdt hon néu duge
b6 tri theo chidu doc. Theo phuong 4n thuc hién, chiéu dai cia phén thit hai 116
hoc chidu dai ciia phan thit ba 117 16n hon chidu dai ctia phan thi nhét 115. Ttc
13, ca phan tht hai 116 va phan thir ba 117 13 cac khung kim loai bién cua thiét
bi dién tir 200.

ft nhat mot khe con duge bd tri trong khung 111. Theo phuong 4n thyc hién,
ba khe dugc dat trong khung 111: khe thir nhét 120, khe thi hai 121, va khe thit
ba 122. Khe thtr nhit 120 va khe thit ba 122 duge dit trong phan thi nhét 115
trong khoang. Khe thir hai 121 dugc dit trong phan thi hai 116. Khe thit nhét
120 gin hon v6i phin thit hai 116 so v6i khe thir ba 122. Khe thir ba 122 gin hon
v6i phén thir ba 117 so véi khe thi nhét 120.

C6 thé hiéu ring, theo phuong 4an thuc hién, chu triic anten 100 con bao gdm
diém ndi dét 19. Diém nbi dit 19 dugc dt trén phén thi ba 117.

Theo phuong an thuc hién, khe thr nhét 120, khe thi hai 121, va khe th ba
122 du chay qua va ngit khung 111. it nhit mot khe va diém néi d4t 19 ddng
thoi gi6i han it nhét hai phan birc xa trén khung 111. Theo phuong 4n thuc hién,

khe thir nhit 120, khe thit hai 121, khe thit ba 122, va diém néi d4t 19 dong thai
| gi6i han phén birc xa thir nhat F1 va phén birc xa thit hai F2 trén khung 111. Theo
phuong 4n thuc hién, mdt phan ciia khung 111 gifta khe thir nhit 120 va khe thtr
hai 121 tao phén birc xa thir nhit F1. Mot phan clia khung 111 gitra khe thir ba
122 va diém nbi dét 19 tao phﬁn birc xa thir hai F2. Tc 13, phﬁn btrc xa thir nhét
F1 dugc dit & goc dudi bén phai ciia thiét bi dién tir 200 va c6 mot phan cia
phan thtr nhét 115 va mét phan cia phin thtr hai 116. Phan bic xa thit hai F2
duoc dit & gbe dudi bén trai cia thibt bi dién tir 200 vi c6 mot phan ciia phin
thir nhét 115 va mot phan cta phan thi ba 117. Chiéu dai dién cia phan birc xa
thit nhét F1 16n hon chiéu dai dién ctia phan birc xa thit hai F2.

C6 thé hidu rang, theo phuong 4n thuc hién, mdi khe trong khe thir nhét 120,
khe thtr hai 121, va khe th ba 122 dugc dién d'fly vat liéu dan chéng han nhua,
cao su, thiy tinh, g6, hoic gdm, nhung khong bi gi6i han & do.

C6 thé hiéu réng, theo phuong &n thuc hién, chiéu rong cua khe thir nhét 120,

chiéu rong ctia khe thit hai 121, va chidu rong ciia khe thi ba 122 déu nho, ching
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han, ¢ thé nim trong khoang tir 0,5 milimete (mm) dén 2 mm. Theo gii phap
wu tién, mbi chidu rong trong chidu rong cta khe thit nhit 120, chiéu rong cia
khe thit hai 121, va chiéu rong ctia khe thit ba 122 c6 thé nim trong khoang tir
0,8 mm, 1 mm, hodc 1,2 mm.

C6 thé hiéu ring, theo phuong 4n thuc hién, phan tiép liéu thir nhit 12 duoc
dat trong vé 11. Phén tiép liéu thir nhét 12 dugc dit trén phﬁn biic xa thit nhét F1
va duogc dit trén phﬁn thtr nhit 115. Phin tiép lidu thir nhét 12 c6 thé duoc nbi
dién véi bo clp thi nhét 202 nho sir dung vom, vi dai, dai, cap ddng truc, hoic
tuong tu, dé nap tin hiéu thir hai vao phin birc xa thir nhit F1.

Phén tiép lidu thir hai 13 dwoc dat & vo 11. Phén tiép liéu tht hai 13 duge dat
trén phén birc xa thit hai F2 va dugc dit trén phin thir nhét 115. Phan tiép lidu
thi hai 13 ¢6 thé dugc nbi dién v6i bd phan nap tht hai 203 nhd st dung vom,
vi dai, dai, cap ddng truc, hodc trong tu, dé nap tin hiéu thtr hai vao phén birc xa
thir hai F2.

C6 thé hiéu ring, theo phuong 4n thuc hién, phan tiép lidu thir nhit 12 va
phn tiép lidu th hai 13 c6 thé dugc 1am tir vat lidu, ching han sét, 14 dong, hogc
day din trong qué trinh tao cu tric hudng laze (Laser Direct structuring, LDS).

Phin ndi tht nhit 15 duoc dit trén phan birc xa thi nhét F1 va dugc dit trén
ph?m thir hai 116. Phan ndi thit hai 17 duoc dit trén phén bic xa thir nhat F1 va
dugc dit trén phan thir hai 116. Tic 13, theo phuong 4n thyc hién, phan nbi thir
nhét 15 va phén ndi tht hai 17 duoc dit trén phén thir hai 116 trong khoang, va
khoang cach tir phdn ndi thit nhét 15 dén khe thi hai 121 nhé hon khoéng cach
tir phin néi thir hai 17 dén khe thi hai 121. Ttc 1a, phan ndi tht nhit 15 gin hon
v6i khe thtr hai 121 so v6i phan nbi thir hai 17.

Phéan ndi thir ba 18 dugc dit & vo 11. Theo phuong én thyuc hién, ph?m ndi thi
ba 18 dugc dit trén ph?m btrc xa thir hai F2 va dugc dat trén phﬁn thtr nhit 115.
Phn néi thtr ba 18 gin hon v6i phan thit ba 117 so v6i phan tiép liéu tht hai 13.

Co6 thé hiéu rﬁng, theo phuong an thyuc hién, chidu dai dién L (dua vao Fig.3)
cua phﬁn burc xa thit nhit F1 dugc didu chinh, sao cho chidu dai dién L x4p xi
mdt nira budc séng twong g véi tin s6 cong huéng ciia né. Do vay, khi dong

dién dugc cép vao phé‘m tiép liéu thix nhét 12, phén btrc xa thtr nhat F1 c6 thé tao
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cdng huong nho st dung ché 6 ban s6ng. Trong trudng hop ndy, ché d6 birc xa
cia cAu tric anten 100 12 ché do doc. Ngoadi ra, khi dong dién dugc nap vao ph?ln
tiép liéu thir nhat 12, phan bitc xa thir nhit F1 c6 thé theo céch khac tao cong
huéng nho st dung ché do tay trai/tay phai hon hop (composite right/left handed,
CRLH). Trong trudong hgp nay, ché d6 birc xa ctia cu tric anten 100 14 ché do
ngang. Ttc 13, khi dong di€n dugc nap vao phén tiép lidu thir nhéit 12, phan birc
xa thi nhit F1 c6 thé tao tin hiéu birc xa trong bing birc xa thi nhét nho sir dung
ca ché d6 CRLH lan ché d6 ban séng dé khoi tao ché d6 hoat dong thir nhit.
Theo phuong 4n thu?c hién, ché d6 hoat dong thir nhét 13 ché do LB. Tén sb cua
bang birc xa thir nhit bao gbm, nhung khéng bi gi6i han & cac bang chéng han,
LTE B28/B5/B&.

Co6 thé hiéu réng ché d6 doc c6 thé 1a ché do birc xa ma khung kim loai bién
doc (chéng han, phﬁn thar hai 116) dung 1am bd buc xa chinh dé blrc xara ngoai.
Ché d6 ngang c6 thé 13 ché do btic xa ma khung kim loai ddy ngang (ching han,
phan tha nhét 115) ding 1am b btc xa chinh dé birc xa ra ngoai.

C6 thé hiéu rang khi dong dién dugc nap vao phén tiép liéu thi nhit 12, ché
d6 CRLH dugc str dung 1am ché d6 cong hudng chinh, va ché d6 nay co, khac
v&i ché d6 anten F ddo ngugc (inverted F antenna, IFA), cac ddc tinh tiéu hoa va
cha yéu dya trén céc thanh phan ngang, nh& d6 it bi &nh hudng hon béi cac bd
burc xa bién hodc cac man hinh cong. Ngoai ra, cAu trc anten 100 c6 khe (tirc 13,
khe thir hai 121) dugc bb tri & bién ctia n6, ching han, phan thi hai 116 6 thé
gitp céi thién thanh phin ngang ctia by biic xa bién, @8 cai thién viéc ciu tric
anten 100 ¢6 hiéu ning birc xa LB tuong dbi tbt.

Khi dong dién dugc nap vao phén tiép liéu thit hai 13, cu trac anten 100 ¢
thé tao tin hiéu biic xa trong bing burc xa thir hai nho st dung ca ché d6 CRLH
13n ché do ky sinh dé khéi tao ché dd hoat dong thit hai. Ché do hoat dong thir
hai 1 ché d6 MHB. Tén sb cua bang birc xa thtt hai bao gdm, nhung khong bi
gi6i han & céc bang ching han LTE B1/B3/B4/B7/B38/B39/B40/B41, WCDMA
B1/B2, va GSM 1800/1900.

C6 thé hidu ring v&i su phét trién cla cong nghé thong tin, cong ching tan

huéng su tién lgi dugc mang lai boi cong nghé thong tin va cling tdp trung vao
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c4i hai cia birc xa dién tir cia cac thiét bi dAu cudi truyén thong khong dy dén
co thé ngudi. SAR 14 chi bio quan trong cua dién thoai di dong va ciing 13 ndi
dung ma k¥ su anten chi y déc biét trong khi thiét ké anten. N6i chung, cong
suét birc xa toan phé‘m (Total Radiated Power, TRP) cua thiét bi dién tir duoc lién

két chit ché véi SAR. Tuy nhién, khi thiét k& anten thuc té, cong sut birc xa ciia

dién thoai di dong duoc giam dé didu khién SAR theo céc diu kién thong thudng.

Chéng han, Fig.4A, Fig.4B, va Fig.4C 1a céc so dd cua ba giai phéap anten hién
c6. Trong ba giai phap anten nay, by cam bién SAR (Sensor) dugc bd sung dé
x4c dinh kich ban dé thu dugc céc gia tri SAR khéc nhau, va sau d6 cong suét
birc xa cua &ién thoai di dong dugc gidm dé thoa man yéu cau SAR. Tuy nhién,
viée chi gidm cbng suét birc xa ciia thiét bi dAu cudi di dong d& diéu khién SAR
s&€ gdy hai hi¢u ndng v0 tuyén ctia san phdm, anh huéng trdi nghiém ngudi dung,
va cling giam tinh canh tranh ctia san phim.

Trong cAu truc anten 100, phﬁn birc xa thir hai F2 s& dung hai ché d6 cdng
huéng, bao gdm ché d6 CRLH va ché d6 ky sinh. Ché 6 CRLH duoc dit & phia
cita phan tiép licu thir hai 13 ché d6 CRLH dugc dit & cling phia v6i phan tiép
liéu thir hai 13. Do vay, dién tich phan tdn dong dién cua ché @ CRLH dugc
ting (ching han, chiéu dai dién cta phan birc xa thir hai F2 duge diéu chinh hodc
dwoc tang), ché do ky sinh clia phén birc xa thir hai F2 trai rong gifta khe thir
nhét 120 va khe thtt ba 122, va mot phan ctia khung 111 gitra khe thir nhat 120
va phén ndi thir nhit 15 tao nhanh ky sinh, dé phan tan dong dién, sao cho ciu
tric anten 100 c6 thé hoat dong trén bing giita/cao va c6 thudc tinh cia SAR
trong dbi thdp ma khong gidm cong suét bire xa. Ttc 13, nhu duge thé hién trén
Fig.3, ving 1 tao ving MHB cua chu trtic anten 100. Ttrc 13, phan birc xa thit hai
F2 chi yéu & ché do CRLH, ché db ky sinh ciia phén birc xa tht hai F2 trai rong
gifta khe thtr nhat 120 va khe tht ba 122, sao cho mdt phén cta khung 111 gitta
khe tht nhit 120 va phan nbi thir nhét 15 tao nhanh ky sinh. Ngoai ra, trén hinh
vE, ving 2 tao vung LB cua cdu tric anten 100.

Fig.5A, Fig.5B, va Fig.5C 1a c4c so db cta ba giai phéap thiét ké MHB khac
nhau. Fig.5A s dung ché d6 ky sinh xa va tay tréi dai, Fig.5B st dung ché do
ky sinh xa va tay trai ngén, va Fig.5C sir dung ché @6 ky sinh gin va tay trai ngén.
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Tay trai dai va tay tréi ngin nghia I3 chidu dai dién cua phan birc xa thi hai F2
trén Fig.5A 16n hon chidu dai dién cia phan btc xa thit hai F2 trén Fig.5B va
Fig.5C. K sinh xa va ky sinh gn 12 nhanh ky sinh cach xa hon phan birc xa thi
hai F2 (ching han, mot phan ctia khung 111 gitra khe thir nhit 120 va phan nbi
thir nhét 15, trén Fig.5A va Fig.5B) va nhanh ky sinh gin hon vé6i phén btc xa
thtt hai F2 (ching han, mot phan clia khung 111 gifta khe thir nhit 120 va khe
thir ba 122, dua vao Fig.5C), mot cach 1an luot. RS rang 13, da tim théy thong
qua md phoéng véi céc gia tri SAR trong ba gidi phap néu trén rang, & giai phap
trén Fig.5A (tc 13, giai phap dugc néu trong ban md t&), thanh phén tiép tuyén
véi tir treong (H field) dugce phén tan nhiéu hon, va thudc tinh cta gia tri SAR
trong dbi thap dugc trién khai.

C6 thé hiéu réng, theo phurong an thyc hién, cAu tric anten 100 con bao gém
khéi didu huong tht nhit SW1, khéi didu huéng thir hai SW2, va khéi diéu
huéng thit ba SW3. Mot dau ciia khéi diéu hudng thir nhét SW1 duoc nbi dién
v6i phin tiép lidu thir nhat 12, va du con lai duge néi dét. Khéi diéu hudng thir
nhit SW1 dugc tao ciu hinh dé thuc hién khép cdng va diéu huong va diéu chinh
tAn sb trén phan birc xa thi nhit F1.

Mbt dau cia khdi didu huéng thir hai SW2 dugc néi dién v6i phan ndi tha
nhét 15 va phan ndi thi hai 17. Diu con lai clia khéi diéu hudng thir hai SW2
dugc ndi dat.

C6 thé hidu ring, theo phuong 4n thuc hién, khdi diéu huéng thir hai SW2
ta0 b chuyén mach ghép kénh, tirc 13, phin ndi thir nhét 15 va phan nbi th hai
17 chia sé khéi didu huéng thir hai SW2. Phin néi thir nhét 15 ¢6 thé dugc chuyén
mach sang cac nhanh didu huéng khac nhau nho st dung khéi diéu hudng thir
hai SW2, dé didu chinh tan sb va thanh phan ngang. Ching han, phan nbi thir
nhét 15 c6 thé dugc chuyén mach hoac dugce diéu chinh thanh dién tr& 0 ohm
hodc cudn cam 1-nanohenry (nH)/2-nH nh¢ sir dung khéi diéu huong thir hai
SW2, dé diéu chinh mét chut thanh phﬁn theo chiéu doc va tn sb cla phé‘m buc
xa thr nhit F1. Phan néi th hai 17 diéu chinh tin sb cong huéng ky sinh cta
phan birc xa thit hai F2 nhd st dung khéi diéu huéng thir hai SW2.

Mot diu ciia khéi didu huéng thir ba SW3 duge ndi dién véi phan tiép ligu
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thit hai 13 va phin ndi tht ba 18, va du con lai duge ndi dat. Khéi diéu hudng
thir ba SW3 duogc tao cAu hinh dé thyuc hién diéu huong tAn sb trén ché 46 CRLH
cua ph?m buc xa thir hai F2. Ngoai ra, didu hudéng tn s6 co thé dugc thuc hién
trén ché do ky sinh cia phin birc xa thir hai F2 nho st dung khéi diéu huéng thir
nhit SW1. Theo giai phap dugc uu tién, didu huéng bd sung cb thé con duge
thure hién trén ché do ky sinh ctia phn birc xa thir hai F2 nhé st dung khbi diéu
huéng thir hai SW2 dya trén khéi didu huéng thtr nhat SW1. Téc 13, thyc hién
diéu huéng trén ché @6 CRLH ctia phﬁn burc xa thir hai F2 chu yéu nho sir dung
khéi didu huéng thir ba SW3. Thyc hién diéu huéng trén ché do ky sinh clia phan
birc xa thit hai F2 nho st dung khéi didu hudng thi nhit SW1 va khéi diéu hudng
thir hai SW2.

C6 thd hidu ring céc khéi diéu hudng néu trén, ching han, mdi khéi trong
khéi didu huéng thir nhat SW1, khéi didu huéng thi hai SW2, va khéi diéu
huédng thir ba SW3 co thé, ma khong bi giéi han &, dugc tao béng cach két hop
céc bd chuyén mang don cuc mot vi tri (single pole single throw, SPST). Chéng
han, dua vao Fig.6, khdi diéu hudng c6 thé bao gi‘)m it nhit mot don vi chuyén
mach, chéng han, ba bo chuyén mach SPST: bd chuyén mach 61, bd chuyén
mach 62, vabd chuyén mach 63. Mot dau ctia mbi don vi chuyén mach duogc ndi
dAt, va dau con lai c6 thé duge ndi v6i nhanh didu huéng tuong tmeg. Chéng han,
bo chuyén mach 61 dugc ndi v6i nhanh diéu hudng L1, bo chuyén mach 62 dugc
n8i v6i nhanh didu huéng L2, va bd chuyén mach 63 duge ndi véi nhanh diéu
huéng L3. Mdi nhéanh trong cac nhanh didu huéng L1, L2, vaL3 c6 thé bao gdbm
tu dién hodc cudn cdm. Céc khéi didu hudng c6 thé bat ty chon c4c nhanh didu
hué’ng khac nhau d& thyuc hién didu chinh tan sd.

R& rang, theo cic phuong an thuc hién khéc, cac khéi diéu hudng, ch‘fmg han,
khéi didu huong thir nhit SW1, khéi didu hudng thtr hai SW2, va khdi diéu
hudng thir ba SW3 ¢o thé con bao gdm loai don vi chuyén mach khéc, va khong
bi gidi han & céc bd chuyén mach SPST néu trén.

C6 thé hiu ring, theo phuwong 4n thyc hién, cAu trac anten 100 phdi hop vé6i
viée didu chinh ddng thoi cac khéi didu hudéng, ching han, khéi diéu huong thir

nhat SW1, khéi didu huéng thir hai SW2, va khdi diéu huéng thir ba SW3, sao
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cho hiéu suit khong gian tu do (free space, FS) trong ché d6 LB c6 thé duoc cai
thién. Ngoai ra, cdng hudng ky sinh trong ché d6 MHB c¢6 thé duoc diu chinh,
sao cho hiéu ning va thudc tinh SAR thép trong ché d6 MHB dugc dam bao.

C6 thé hiéu ring hiéu sudt FS 1a hidu suit cia céu tric anten 100 trong ché
d5 LB khi thié bi dién tir 200 khong duge ngudi ding gitr

Fig.71a db thi dudong cong ciia tham s6 S (tham sb tan xa) va hidu sb btrc xa
ctia cAu tric anten 100 hoat dong trong ché d6 LB. Pudng cong S41 chi bdo céc
gia tri S11 cua cAu trac anten 100 hoat dong trén bing LTE B28. Pudng cong
S42 chi bao cac gia tri S11 cua c4u tric anten 100 hoat dc}ng trén bang LTE BS.
Puong cong S43 chi bao cac gia tri S11 cua chu tric anten 100 hoat dong trén
bing LTE B8. Puong cong S44 chi bdo hiu sd birc xa cia ciu tric anten 100
hoat dong trén bing LTE B28. Puong cong S45 chi bo hiu s biic xa ctia ciu
tric anten 100 hoat dong trén bang LTE BS5. Puong cong S46 chi bdo hiéu sb
biic xa ctia cdu truc anten 100 hoat dong trén bing LTE B8. Pudng cong S47 chi
béo hiéu sudt hé théng cua cAu trac anten 100 hoat dong trén bing LTE B28.
Puong cong S48 chi bdo hiéu sudt hé théng cta cdu triic anten 100 hoat dong
trén bang LTE BS5. Puong cong S49 chi bdo hiéu suét hé thong ctia cdu tric anten
100 hoat dong trén bang LTE B&.

Fig.8 1a dd thi duong cong ctia tham s6 S (tham sb tan xa) va hi¢u suit hé
théng cia ciu tric anten 100 hoat dong trén bang LTE B5. Duong cong S51 chi
bdo cac gia tri S11 cta cdu tric anten 100 hoat dong trén bang LTE B5. Pudng
cong S52 chi bdo hi€u suit hé thong cla c4u tric anten 100 hoat dong trén bing
LTE BS.

Fig.9 12 so @6 ctia mach cong hudng 1 clia ciu tric anten 100 hoat dong trén
bang LTE B5. Fig.10 12 so d6 clia mach cong hudng 2 cia c4u tric anten 100
hoat dong trén bang LTE B5. Co th dugc biét tir Fig.8 va Fig.9 ring do phan
btic xa thtr nhat F1 thyc hién tiép nap & day, cong hudng 1 bic xa chinh nho st
dung ché d6 CRLH, tirc 13, ché do ngang. Ngoai ra, & vi tri ndi dét bién cia cdu
truc anten 100, trc 13, vi tri cua phén ndi thir nhét 15 va phén ndi thi hai 17, than
khung (ttrc 13, phén birc xa thir nh4t F1) & ving anten dong dién 16n dé tao cudng

d6 dong dién 16n nhit Jmax. Do vay, dién tr& ky sinh bao gbm khéi diéu huéng
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thtr hai SW2 anh huéng dang k& hiéu sudt LB ciia cdu tric anten 100. C6 thé
duge biét tir Fig.8 va Fig.10 ring khi phin birc xa thir nhét F1 hoat dong & cong
hudng 2, cong hudng 2 birc xa chu yéu nho st dung ché d6 ban song, tic 13, ché
do doc. Ngoai ra, dong dién dugc nap vao phﬁn tiép liéu thtr nhit 12, chay qua
phén birc xa thir nhét F1, va sau d6 bic xa ra khoi khe thir nhét 120 va khe thir
hai 121 trong hai diu ciia phan birc xa thir nhit F1.

Mai hinh trong Fig.11 va Fig.12 minh hoa hiéu qua cta dién tré khi dong
mach (Ron), dugc tao béi phr?m néi thtr nhat 15 dugc ndi véi khéi didu hudng
thir hai SW2, trén hiéu ning anten. Puong cong S81 chi béo cac gia tri S11 cua
chu triic anten 100 khi dién tré khi déng mach (Ron) bang 2 ohm. Pudng cong
'S82 chi béo cac gia tri S11 cia cdu tric anten 100 khi dién trd khi dong mach
(Ron) bang 1,5 ohm. Pudng cong S83 chi béo cac gia tri S11 cia cAu tric anten
100 khi dién tr¢ khi dong mach (Ron) bing 1 ohm. Pudng cong S84 chi béo cac
gi4 tri S11 clia cAu tric anten 100 khi dién tré khi déng mach (Ron) bang 0,5
ohm. Duong cong S85 chi bdo céc gid tri S11 cia cAu tric anten 100 khi dién trd
khi déng mach (Ron) biang 0 ohm. Pudng cong S91 chi béo hiéu sb birc xa cla
cAu triic anten 100 khi dién trd khi déng mach (Ron) bang 2 ohm. Dudng cong
S92 chi bao hiéu sb birc xa ciia cdu tric anten 100 khi dién tré khi dong mach
(Ron) béng 1,5 ohms. Puong cong S93 chi bdo hi¢u s6 birc xa cia cAu tric anten
100 khi dién tré khi déng mach (Ron) bing 1 ohm. Pudng cong S94 chi bdo hiéu
s6 birc xa ciia cAu tric anten 100 khi dién tré khi dong mach (Ron) bang 0,5 ohm.
Puong cong S95 chi bdo hiéﬁ sb burc xa cia céu trac anten 100 khi dién tré khi
déng mach (Ron) bang 0 ohm.

C6 thé dugc biét rd rang tir Fig.11 va Fig.12 rang khi dién tré khi déng mach
(Ron) bang 2 ohm, hiéu tmg x4p xi 1,6 dB. Khi dién tr& khi dong mach (Ron)
bing 1 ohm, hi€u tng Xép xi 0,9 dB. Ttc 13, hiéu Gng dién trd khi déng mach
(Ron) ctia phan nbi thi nhit 15 trén hiéu suét anten twong ddi 16n. Do vay, theo
phuong 4n thyc hién, d8i v6i LB, phin ndi thir nhit 15 c6 thé dugc thiét ké dé
dugc ndi dat truc tiép, chéng han, duge ndi dét truc tiép nh¢ st dung dién tré 0
ohm khéc ngoai dién tré khi dong mach (Ron) cua khéi didu hudng thit hai SW2.

MGbi hinh v& trong Fig.13 va Fig.14 minh hoa hiéu tng cta dién tré khi dong
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mach (Ron), dugc tao béi phan ndi thir hai 17 duge ndi véi khéi didu hudng thi
hai SW2, trén hiéu suét anten. Pudng cong S101 chi bo cac gia tri S11 cia chu
triic anten 100 khi dién tré khi déng mach (Ron) bang 2 ohm. Dudng cong S102
chi bao cac gid tri S11 ciia cau triic anten 100 khi dién tré khi déng mach (Ron)
bang 1 ohm. Pudng cong S103 chi bao cac gid tri S11 cua cdu triic anten 100 khi
dién tr& khi déng mach (Ron) bing 0 ohm. Pudng cong S111 chi béo hiéu sb
biic xa cia ciu truc anten 100 khi dién tré khi déng mach (Ron) bing 2 ohm.
Puong cong S112 chi béo hiéu sb birc xa ctia ciu trac anten 100 khi dién trd khi
d6ng mach (Ron) bang 1 ohm. Pudng cong S113 chi bdo hiéu sé bure xa cia cdu
trac anten 100 khi dién trd khi dong mach (Ron) bang 0 ohm.

C6 thé duge bibt 16 tir Fig.13 va Fig.14 ring khi khdi didu hudng thir hai SW2
st dung ba b chuyén mach ném don mét hang (single pole single throw, SPST),
dién tré khi déng mach (Ron) ctia khdi didu huéng thir hai SW2 bing 2 ohm, va
hiéu (mg x4p xi 0,4 dB. Khi khdi diéu hudng thir hai SW2 st dung bon bd chuyén
mach SPST, dién tré khi dong mach (Ron) cua khéi diéu huéng thit hai SW2
béng 1 ohm, va hiéu tmg x4p xi 0,2 dB. Ttc 13, hiéu Gng cua phan ndi thi hai 17
trén cAu trac anten 100 twong dbi nhd. Do vay, cc bd chuyén mach cé dién tr&
khi d6ng mach turong ddi nho (Ron), ching han, 4 bd chuyén mach SPST c6 thé
duge chon, dé giam hiéu mg ctia dién tré khi déng mach (Ron) cia phén néi thir
hai 17 trén hiéu suét anten khi khdi diéu huong thir nhdt SW1 dugce st dung dé
thuce hién diéu huéng cbng trong LB.

C6 thé hiéu ring Fig.15 1a d6 thi dudng cong cia tham s& S (tham sb tan xa)
va hiéu sb bt xa cia céu tric anten 100 hoat dong trén bang LTE B28 khi ciu
trac anten 100 c6 khe thir hai 121 hodc khong c6 khe thir hai 121 & mét phia.
Puong cong S121 chi bdo céc gia tri S11 cua cAu tric anten 100 hoat dong trén
bang LTE B28 khi khe thir hai 121 duge bb tri. Pudng cong S122 chi bao hiéu
sb birc xa cia céu tric anten 100 hoat dong trén biang LTE B28 khi khe thir hai
121 dugc b tri. Puong cong S123 chi béo hiéu sut hé théng ctia cdu tric anten

100 hoat dong trén bang LTE B28 khi khe thir hai 121 dugc bb tri. Puong cong

S124 chibdo cac gid tri S11 cua cAu triic anten 100 hoat dong trén bing LTE B28

khi khe thtr hai 121 khéng duoc bd tri. Pudng cong S125 chi bao hiéu s birc xa
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ctia cu triic anten 100 hoat dong trén bang LTE B28 khi khe thir hai 121 khong
duge bd tri. Pudng cong S126 chi bao hiéu suat hé théng cta cu triic anten 100
hoat dong trén bang LTE B28 khi khe thir hai 121 khong dugc bb tri.

Fig.16 1a d6 thi dudng cong clia tham s& S (tham s tan xa) va hiéu s6 birc xa
cta cAu triic anten 100 hoat dong trén bang LTE B5 khi cAu tric anten 100 ¢6
khe thér hai 121 hoic khong c6 khe thit hai 121 & bén. Pudng cong S131 chi bao
cac gia tri S11 cla cAu tric anten 100 hoat dong trén bang LTE B5 khi khe thir
hai 121 dugc bd tri. Pudong cong S132 chi bao hiéu s6 buc xa ciia cu tric anten
100 hoat dong trén bang LTE BS5 khi khe thir hai 121 dugc bb tri. Pudng cong
S133 chi béo hiéu suit hé théng ctia ciu tric anten 100 hoat dong trén bang LTE
BS5 khi khe thit hai 121 dugc bé tri. Puong cong S134 chi bao céc gid tri S11 cta
cAu tric anten 100 hoat dong trén bang LTE B5 khi khe thi hai 121 khong dugc
b tri. Puong cong S135 chi bdo hiéu sb burc xa cia cAu tric anten 100 hoat dong
trén bang LTE B5 khi khe thi hai 121 khong dugc b tri. Pudng cong S136 chi
bao hidu suét hé théng cia ciu tric anten 100 hoat dong trén bang LTE B5 khi
khe thit hai 121 khong dugc bb tri.

Fig.17 1a (‘IE) thi duong cong cta tham s6 S (tham s6 tan xa) va hiéu s6 birc xa
ctia cAu triic anten 100 hoat dong trén bang LTE B8 khi cAu tric anten 100 dugc
¢ khe thir hai 121 hoic khong c6 khe th hai 121 & bén. Duong cong S141 chi
bao céc gia tri S11 cua cAu triic anten 100 hoat dong trén bang LTE B8 khi khe
thi hai 121 dugc bd tri. Pudng cong S142 chi béo hiéu s6 birc xa clia ciu tric
anten 100 hoat dong trén bing LTE B8 khi khe thir hai 121 dugc bb tri. Puong
cong S143 chi bo hiéu su4t hé thdng ciia cdu tric anten 100 hoat dong trén bang
LTE B8 khi khe thtt hai 121 dugc bb tri. Puong cong S144 chi béo céc gia tri
S11 cla céu triic anten 100 hoat dong trén bang LTE B8 khi khe thir hai 121
khong dugc b tri. Pudng cong S145 chi béo hiéu sd biic xa clia cdu tric anten
100 hoat ddng trén bang LTE B8 khi khe thir hai 121 khong dugc bb tri. Pudng
cong S146 chi bao hiéu suit hé théng ciia cAu tric anten 100 hoat dong trén bing
LTE B8 khi khe thit hai 121 khong dugc bd tri.

C6 thé duge biét rd tir cac hinh v& tir Fig.15 dén Fig.17 rang khi ciu tric

anten 100 dugc bd tri v6i khe th hai 121, hiéu ning LB cua cAu trac anten 100

21

21/41



53361

dugc cai thién tir 1 dB dén 1,5 dB so v6i giai phap di biét trong d6 khe khong
duoc b tri, va hidu ning FS trong dbi tot dugc thuc hién.

C6 thé hidu ring quay lai Fig.3, theo phuong 4n thyc hién, thiét bi dién tir
200 con bao gdm it nhit mét linh kién dién tir. Theo phuong 4n thuc hién, thiét
'bi dién tir 200 bao gdm it nht ba linh kién dién tir: linh kién dién tir thir nhét 21,
linh kién dién tir thir hai 22, va linh kién dién tir thtr ba 23. Linh kién dién tir thir
nhét 21, linh kién dién t& thtr hai 22, va linh kién dién tir tht ba 23 déu duge dit
trong vo 11.

Theo phuong 4n thyc hién, linh kién dién tir thir nhét 21 13 mddun giao dién
buyt nbi tiép da ning (Universal Serial Bus, USB). Linh kién dién tir thit nhét 21
dugc dit gifta khe thu nhét 120 va khe thir ba 122. Linh kién dién ¢ thir hai 22
12 hdc Am thanh. Linh kién dién tir thir hai 22 dugc dat gitra khe tha ba 122 va
phén tht ba 117. Linh kién dién ti thir ba 23 1a khe giir tAm mach mddun dinh
danh thué bao (Subscriber Identity Module, SIM). Linh kién dién t thit ba 23
duge dat gitra phin tiép liéu thir nhat 12 va phan thit hai 116.

C6 thé hiéu ring, theo cac phuong 4n thuc hién khac, mot phin ctia khung
111 gifta khe thir nhit 120 va khe thit ba 122 trong cu triic anten 100 c6 thé tao
theo cach khac nhanh ky sinh F3 & ché d6 LB. Nhénh ky sinh F3 dugc tach tir ca
phén bic xa thit nhit F1 va phﬁn btrc xa thir hai F2, trc 13, dugc bb tri treo. Fig.18
1a dd thi duong cong cia tham s6'S (tham sb tan xa) va hiéu sb blrc xa cua ciu
triic anten 100 hoat déng trén bang LTE B28 khi diéu hudng duoc thuc hién hodc
khéng dugc thuc hién trén nhanh ky sinh F3. Pudng cong S151 chi bo cac gid
tri S11 cta cAu truc anten 100 hoat dong trén bang LTE B28 khi didu huéng
khéng dugc thuc hién trén nhanh ky sinh F3. Dudng cong S152 chi bdo higu )
birc xa cia ciu trac anten 100 hoat dong trén bang LTE B28 khi didu hudng
khong duoc thuc hién trén nhéanh ky sinh F3. Duong cong S153 chi béo céc gia
tri S11 ca cAu triic anten 100 hoat dong trén bing LTE B28 khi thuc hién diéu
huéng trén nhanh ky sinh F3. Puong cong S154 chi b4o hi¢u s birc xa ctia cdu
trac anten 100 hoat dong trén bang LTE B28 khi thuc hién diéu hudng trén nhanh
ky sinh F3.

R rang 13, khi mot phan ctia khung 111 gitta khe thi nhit 120 va khe thit ba
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122 trong cAu trac anten 100 tao nhanh ky sinh F3 trong ché 46 LB, ciu tric
anten 100 c6 thé tao phan cong huéng bd sung 3. C6 thé dugc biét tir Fig.18 ring
khi thuc hién diéu huéng trén nhanh ky sinh F3, cong huéng 3 ¢6 thé dugc dich
chuyén vao bing hiéu dung cta phén birc xa thir nhit F1, va higu sult buc xa
trong bang LTE B28 dugc cai thién déng ké.

C6 thé hiéu ring, theo phuong 4n thuc hién, didu hudng co6 thé dugc thuc
hién trén nhanh ky sinh F3 & ché do LB nho st dung khdi diéu hudng thir nhat
SW1, tic 13, ghép kénh khéi didu huéng thir nhit SW1. Chic chan 1, theo cac
phuong an thuc hién khéc, don vi chuyén mach tuong tmg cling co thé duge bd
trf thém, dé thuc hién didu huéng trén nhénh ky sinh F3 & ché do LB.

C6 thé hiéu ring, theo phuong 4n thuc hién, phén birc xa thir hai F2 dugc dat
& cing phia véi linh kién dién tir thir hai 22. Chac chén 13, theo cac phuong 4n
thue hién khéc, vi tri cua phé‘m birc xa thtt hai F2 ¢6 thé dugc diéu chinh néu can.
Chéng han, ph?ln birc xa thir hai F2 c6 thé dugc dit & cing phia véi linh kién
dién tir thir ba 23, trong khi phan btrc xa thi nhit F1 dwgc dat & phia cta linh
kién dién tir thir hai 22. Tc 13, c4c vi tri cia phan birc xa tht nhit F1 va phan
btrc xa thit hai F2 ¢6 thé dugc didu chinh (ching han, dugc trao d6i) néu can.

C6 thé hiéu ring, theo phuong an thuc hién, cu trtic anten 100 thuc hién cip
riéng r& nh¢ st dung ché do LB va tiép nap riéng r& MHB, tirc 13, nhd sir dung
phin tiép liéu thir nhat 12 va phin tiép lidu thir hai 13, va c6 khéi diéu huéng thir
nhét SW1, khéi diéu huéng thir hai SW2, va khéi diéu huéng thir ba SW3. Trang
thai bt - tht ciia khéi didu hudng thi nhat SW1, trang théi bat - tit cia khéi diéu
huéng thit hai SW2, va trang théi bit - tit ciia khéi didu huéng thit ba SW3 dugc
diéu khién/diéu chinh, sao cho phii séng toan phan LB/MB/HB dugc trién khai
hidu qua, va thudc tinh SAR thAp MHB va hiéu ning birc xa LB tuong déi t6t
dugec trién khai.

C6 thé hiu ré‘mg, nhu néu trén, theo phuong an thuc hién, than khung cia
cAu triic anten 100 duogc tao truc tiép bai khung 111 cua thiét bi dién t 200, tic
14, khung (frame) cia thiét bi dién tir 200 dugce lam tr kim loai, va cAu trac anten
100 1a khung kim loai antenna. Chic chin 13, theo céc phuong &n thuc hién khéc,

cAu trac anten 100 khong bi gii han & anten khung kim loai, va c6 thé theo cach
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khéc 12 MDA hodc anten khac. Chéng han, khi cAu tric anten 100 13 anten MDA,
chi tiét kim loai trong khung ciia thiét bi dién tr 200 dugc sir dung lam thén
khung dé thyuc hién chirc ning birc xa. Khung cta thiét bi dién tir 200 duoc lam
tir vat liéu cach ly ching han nhya, va chi tiét kim loai dugc tich hgp véi khung
qua duc 1ong.

Két ludn, do cdc man hinh cong toan phin dat dén cuc bién, cdu tric anten
100 theo sang ché c6 thé thuc hién ca hiéu ning buc xa SAR thdp MHB va LB.
Tic 14, vi tri khe va chiéu rong khe cua anten dugc thiét ké, va vi tri than khung
va cuong d6 dong dién ghép néi khe dugc didu chinh, dé anh huéng muc do tap
trung phén tan va tin xa clia dong dién trén thin khung anten. Céu triic anten 100
ting dién tich phan bd dong dién clia ché @6 CRLH MHB (ching han, diéu chinh
chidu dai dién cta phan birc xa thir hai F2) va ciing phéi hop véi than khung ky
sinh ciia MHB dén dong dién shunt, dé giam SAR. Ngoai ra, dbi véi khe (e 13,
khe thtr hai 121) dugc bb tri trong thin khung bién, nap ddy LB dugc sir dung,
va ché 6 CRLH cht yéu duge st dung 1am ché do cong huéng. Khac véi ché
do IFA, ché do CRLH c¢6 céc thudc tinh tiéu hoa va chi yéu dua trén cac thanh
phén ngang, nh& d6 it bi anh hudng hon boi cac man hinh canh cong. Ngoai ra,
céc khe bién c6 thé gitp céi thién thanh phén canh doc; Ngoai ra, diéu huong
chung cac bo chuyén mach c6 thé cai thién hiéu suit FS LB va ciing diéu chinh
cong hudéng ky sinh MHB, sao cho cac thudc tinh cta hiéu nang MHB va SAR
thip dugc dam bao, va cong sudt khong cin dugc gidm déng ké dé diéu khién
SAR.

Céc cach thuc hién néu trén chi nhim md ta .céc giai phéap k¥ thuit cua sdng
ché, nhung khong nham tao giéi han bat ky. Mic du sang ché duoc mo ta chi tiét
dwa vao cac cach thyc hién 1ay 1am vi du néu trén, ngudi c6 hiéu biét trung binh
trong linh vuc cAn hidu ring céac cai bién hoic céc thay thé twrong duong co6 thé
duge thuc hién dbi véi cac gidi phap k§ thuat cua sang ché ma khéng xa roi
nguyén ly va pham vi cta céc gidi phap k¥ thuét cia sang ché. Nguoi ¢6 hiéu
biét trung binh trong linh vyc cling c6 thé thuc hién céc thay dbi khac nhau d6i
vé6i thiét k& cua sang ché ma khong xa rdi nguyén ly cia sang ché, gia sir rang

cac thay ddi nay khong 1éch khéi cac hiéu qua k¥ thuét cia séng ché. Cac thay
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dbi dugc thuc hién theo nguyén 1y cla sang ché s& ndm trong pham vi bao ho

cua sang che.
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YEU CAUBAO HQ

1. Chu tric anten cho thiét bi dién tir, trorig d6 chu trac anten bao gém than khung,
phin tiép nap thir nhét, va phan ndi thir nhét, trong d6 than khung it nhit duge
tao mot phéan tir kim loai, than khung bao gdm it nhit phan thir nhét va phan tht
hai, phén th hai duge nbi véi mot ddu cia phan thir nhat, do dai cta phén thir
hai 16n hon d6 dai ciia phin thir nhat, khe thir nhit dugc dit trong phan thir nhat,
khe thtt hai dwgc dit trong phan thtr hai, mot phan cia than khung gitra khe thit
nhét va khe thit hai tao phé‘m blic xa thr nhét, phﬁn tiép nap thur nhét duoc dit
trén phin birc xa thir nhét, phan tiép nap thir nhit dugc ndi dién véi phan tiép
nap thir nhét dé nap tin hiéu hién tai vao phén btzc xa thir nhét, va phﬁn ndi thix
nhit dugc dit trén phan birc xa thir nhét;

than khung con bao gém phan thi ba, trong d6 phén thir ba va phén thir hai
quay mit vao nhau va dugc néi v6i dau khac ctia phan thir nhét, khe thit ba con
duoc dat trong phén thir nht, khoang céch tir khe thi nhét dén phan thit hai nho
hon khoang cach tir khe thir ba dén phan thir hai, diém néi dit dugc dat trén phan
thir ba hodc phén thir nhit, mot phén ciia than khung gitra diém nbi dét va khe
thir ba tao phén birc xa thit hai, chu triic anten cdn bao gdm phén tiép nap thi hai,
phdn tiép nap thi hai dugc dit trén phén birc xa thit hai, va phén tiép nap thi hai
dugc ndi dién véi phén tiép nap thir hai dé nap tin hiéu hién tai vao phén birc xa
thir hai;

cAu tric anten cdn bao gdm phan néi thit ba va khéi tinh chinh thir ba, trong
d6 phén ndi thir ba dugc dit trén phén birc xa thit hai va dugc dit trén phén thir
nhét cta than khung, khoang céch tir phan tiép nap thir hai dén khe tha ba nho
hon khoang céch tir phin néi thi ba dén khe thir ba, mdt dau cta khdi tinh chinh
thtt ba duge ndi dién v6i phan ndi thir ba va phén tiép nap thi hai, d4u khac cta
khéi tinh chinh tht ba duge néi dat.
2. Chu tric anten theo diém 1, trong d6 cAu tric anten con bao gbm khéi tinh
chinh thi nhét, trong @6 mot diu cia khdi tinh chinh thi nhit duge néi dién véi
phén tiép nap thir nhat, dAu khéc cia khdi tinh chinh thr nhat dugc ndi dat, khoi
tinh chinh thit nht bao gdm nhanh tinh chinh thi nhat, nhanh tinh chinh tht hai,
va it nhat mot don vi chuyén mach thir nhat, nhénh tinh chinh thir nhét bao gdbm
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tu dién hodc cudn cam, va nhénh tinh chinh thir hai bao gém tu dién hodc cudn
cam.
3. CAu trtic anten theo diém 1, trong d6 mot phan cia than khung gifra khe tht
nhat va khe thi ba duoc tao két ciu dé tao nhanh cut ky sinh cia phén bic xa
thir nhét, d& cAu triic anten c6 thé tao thém cong hudng.
4. Chu tréic anten theo diém 1, trong d6 mot phan ctia than khung gifta khe thir
nhit va phin ndi tha nhét duoc tao két ciu dé tao nhanh cut ky sinh cua phan
btrc xa thir hai, va nhanh cut ky sinh cta ph?m birc xa thr hai dugc tao két cAu dé
phén b phén tan dong dién trén phin birc xa thi hai.
5. Thiét bi dién tir, trong d6 thiét bi dién t& bao gdm cAu trac anten, trong d6 cAu
trac anten bao gém than khung, than khung it nhét dugc tao mot ph?m tir kim
loai, than khung bao gdm it nhét phin thar nhét, phan thir hai, va phén thir ba,
phéan thtt hai va phan thi ba quay mit vao nhau va duoc nbi v6i hai ddu ctia phan
thir nhét, d6 dai ciia phén thit hai hogic d6 dai ciia phén th ba 16n hon 0 dai cia
phén thi nhét, khe thix nhét, khe thi hai, va khe thir ba dugc dit trong than khung,
khe thir nhét va khe tht ba dugc dat trong phan thir nhit, khe thit hai dugc dit
trong phén thir hai, khodng cach tir khe thir nhit dén phan thi hai nhé hon khoéng
cach tir khe thir ba dén phan thir hai, mot phin cia than khung gifta khe thir nhét
va khe th hai tao phén blrc xa thir nhét, diém ndi d4t duoc dat trén phén thir ba
hodc phén thir nhat, mot phén ciia than khung gitta diém nbi @it va khe th ba
tao phén birc xa thir hai, phén tiép nap thir nhét dugc dit trén phﬁn birc xa thir
nhét, phan tiép nap tht nhét nap tin hiéu dong dién vao phén biic xa thir nhét,
phén tiép nap tha hai dugc dat trén phén birc xa th hai, va phén tiép nap tht hai
nap tin hi€u dong dién vao phén birc xa thit hai;

chu tric anten con bao gdbm phan ndi thir ba va khéi tinh chinh thit ba, trong
do phén ndi thi ba dugc dit trén phﬁn birc xa thir hai va dugc dat trén phﬁn th
nhét cta than khung, khoang céch tir phén tiép nap thi hai dén khe thir ba nho
hon khoang céch tir phin ndi thir ba dén khe thi ba, mot ddu ciia khdi tinh chinh
thtt ba duge ndi dién v6i phan ndi thi ba va phén tiép nap thir hai, dau khéc cia
khéi tinh chinh th ba duge néi dat.

6. Thiét bi dién tir theo diém 5, trong d6 cAu tric anten con bao gém khéi tinh
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chinh thtr nhét, trong d6 mot diu ciia khdi tinh chinh thi nhét duge ndi dién véi
phan tiép nap thir nhét, dAu khac ciia khi tinh chinh thir nhat dugc ndi dat, khoi
tinh chinh thtr nhit bao gdm nhénh tinh chinh th nht, nhanh tinh chinh thir hai,
va it nhit mdt don vi chuyén mach thir nhét, nhanh tinh chinh thir nhét bao gém
tu dién ho#ic cudn cam, va nhanh tinh chinh thtr hai bao gém tu dién hodc cudn
cam.
7. Thiét bi dién tir theo diém 5, trong d6 cAu tric anten con bao gdm phan ndi
thir nhat, phin ndi thi hai, va khéi tinh chinh thir hai, trong d6 phan néi thir nhét
va phﬁn ndi thitr hai dugc dit cach nhau trén phén burc xa thtr nhit va duoc dit
trén phan thit hai ctia thin khung, khoang céch tir phan ndi thit hai dén khe thir
hai 16n hon khodng céch tir phan ndi thir nhét dén khe thr hai, mot dau cia khéi
tinh chinh thi hai dugc ndi dién v6i phin ndi thir nhat va phin nbi tht hai, dau
khac ctia khi tinh chinh thtr hai dugc ndi dit, khéi tinh chinh thi hai bao gdm
nhénh tinh chinh thtt ba, nhanh tinh chinh th tw, va it nhét mdt don vi chuyén
mach thir hai, nhanh tinh chinh thir ba bao g@)m tu dién hodc cudn cadm, va nhanh
tinh chinh tht tu bao gdm tu dién hoic cudn cam.
8. Thiét bi dién tir theo diém 5, trong d6 mot phén cia than khung giita khe tht
nhét va khe th ba dugc tao két cAu dé tao nhanh cut ky sinh cia ph?m burc xa
thir nhét, dé cu tric anten c6 thé tao thém cong hudng.
9. Thiét bi dién tir theo diém 7, trong d6 mot phan ciia than khung gifra khe thir
nhét va phén néi thir nhat duge tao két ciu dé tao nhanh cut ky sinh cua phén
burc xa thir hai, va nhanh cut ky sinh cta phﬁn birc xa thir hai dugc tao két chu dé
phz‘m b6 phén tan dong dién trén phén birc xa thit hai.
10. Thiét bi dién tir theo diém 5, trong d6 than khung 1a khung kim loai ctia thiét
bi dién tir, phin thir nhét 13 khung kim loai ddy ciia thiét bi dién tr, va phan thu
hai va phin thir ba 13 céc khung kim loai bén clia thiét bi dién tir, trong d6 khung
kim loai day c6 modun giao dién USB, hdc 4m thanh, ho#ic gia giit ban mach.
11. Thiét bi dién tir, trong d6 thiét bi dién tir bao gdm:

cu tric anten, trong d6 cdu tric anten bao gom:

than khung, trong d6 than khung bao gdm it nhét phan thir nhét, phén thir

hai, va phén tht ba, phén thir hai va phén thir ba quay mit vao nhau va dugc nbi
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v6i hai du clia phin tht nhat, d dai ctia phén thir hai hoic do dai ctia phan thir
ba 16n hon d6 dai cia phin thtr nhét, khe thir nhét va khe thit ba dugc dit trong
phan thir nhit, khoang cach tir khe thir nhit dén phén thir hai nhé hon khoang
céch tir khe tht ba dén phan thi hai; khe thit hai duge dit trong phén thi hai;

phﬁn birc xa thir nhét, ph?m ndi thir nhét, va phén tiép nap thu nhét, trong
d6 mot phin cta than khung gifta khe thi nhét va khe thtr hai tao phén biic xa
thi nhét, phin ndi thir nhit va phén tiép nap tha nhit dugc dit trén phan bic xa
thir nhat;

phan birc xa thit hai, diém néi dét, va phan tiép nap thtt hai, trong d6 diém
néi dat duoc dit trén phén thir ba hogc phén thi nhéit, mot phin cia than khung
gifta diém ndi dAt va khe thir ba tao phan birc xa thit hai; phan tiép nap thir hai
dugc dit trén phan bie xa thit hai,

trong d6 ciu triic anten dugce tao két cdu dé ddng thoi tao cong hudng thir
nhét va cong huéng thir hai khi tin hiéu tht nhit duoc nap vao phan biic xa thir
nhét via phén tiép nap thtr nhit, mot phén ciia than khung giita khe tha nhit va
khe thit ba dugc tao két ciu dé tao nhanh cut ky sinh thir nhét ciia phan birc xa
thtr nhét, cdu trac anten duge tao két cdu dé tao cong hudng thir ba dya trén
nhanh cut ky sinh thir nhét khi tin hiéu thit nhit dugc nap vao phén birc xa thir
nhit qua phan tiép nap tha nhét, trong d6 cong hudng thir ba khac véi cong
huéng thir nhit va cong hudéng th hai; va

trong d6 mot phan ciia than khung gifta khe thtr nhit va phén ni thir nhét
duge tao két ciu dé tao nhanh cut ky sinh th hai cia phén btc xa thir hai, ciu
tric anten dugc tao két cAu dé phan bd phan tan dong dién trén phén birc xa thir
hai dua trén nhénh cut ky sinh th{ hai khi tin hiéu thir hai dugc nap vao phén
birc xa thtr hai qua phan tiép nap thi hai, trong d6 tin hiéu thir hai khac véi tin
hi¢u thi nhét.
12. Thiét bi dién tir theo diém 11, trong d6 cAu tric anten con bao gbm phén nbi
thir ba va khéi tinh chinh thtr ba, phan ndi thit ba dugc dit trén phéan birc xa thir
hai, khoang cach tir phén tiép nap thit hai dén khe thir ba nho hon khodng céch
tUr phén néi thit ba d@én khe tht ba, mot ddu cia khéi tinh chinh thr ba dugc nbi

dién v6i phin néi thir ba va phan tiép nap tht hai, dAu khéc cta khéi tinh chinh
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thit ba duge ndi dat.

13. Thiét bi dién ti theo didm 11, trong d6 tn s clia cong hudng thir ba nhd hon
tAn sb cua cong hudng thir nhit.

14. Thiét bi dién tit theo diém 11, trong d6 phan nbi thir nhit dugc ndi dat truc
tiép hosc dugc nbi d4t bang cudn cam.

15. Thiét bi dién tir theo diém 11, trong d6 do dai dién ciia phan birc xa thir nhét
gén véi mot nira bude séng twong Umg Vi tn sb ctia cong hudng thir hai.

16. Thiét bi dién tr theo diém 11, trong d6 khoang céch tir phén tiép nap thir hai
dén khe thir ba nhé hon khoang cach tir diém ndi dat dén khe th ba.

17. Thiét bi dién tir theo diém 11, trong d6 cAu tric anten con bao g6m khéi tinh
chinh thtr nhét, mot diu cia khéi tinh chinh thir nhét duge néi dién véi phan tiép
nap thir nhat, dAu khac ciia khéi tinh chinh thtr nhdt duge ndi dét, khdi tinh chinh
thit nhét dugc tao két ciu dé didu chinh tin s cong hudng ky sinh cua phan birc
xa thtt nhét.

18. Thiét bi dién tir theo diém 11, trong d6 ph?m birc xa thit nhit duoc tao két ciu
dé tao tin hiéu buc xa trong bing birc xa thi nhét, bang burc xa thir nhét 1a bang
thép; phén birc xa thir hai dugc tao két chu dé tao tin hiéu birc xa trong bing birc
xa thir hai, bang birc xa thit hai 14 bang trung binh/cao.

19. Thiét bi dién tir theo didm 11, trong d6 phan tiép nap thir nhit duge ndi dién
v6i bd nap thi nhit dé nap tin higu tha nhét vao phin birc xa thir nhat; phan tiép
nap th hai dugce ndi dién véi bd nap thit hai dé nap tin hiéu thr hai vao phan
burc xa thir hai, bo nap thir hai khac v6i bg nap thir nhét.

20. Thiét bi dién tir theo diém 12, trong d6 khéi tinh chinh thit ba bao gdm nhanh
tinh chinh thr ndm, nhéanh tinh chinh th sdu, va it nhéit mé6t don vi chuyén mach
th(r ba, nhanh tinh chinh thir nAm bao gém tu dién hodc cudn cadm, va nhanh tinh

chinh thr sdu bao gom tu dién hodc cudn cam.
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