(12) BAN MO TA SANG CHE THUOC BANG POC QUYEN SANG CHE

o emsessnormeroe o 0 [N
CUC SO HUU TRi TUE
1-0053709
(51)202001 H01Q 9/00 (13) B
(21) 1-2021-06107 (22) 30/09/2021
(45) 25/11/2025 452 (43) 25/01/2022 406A

(73) TAP DOAN CONG NGHIEP - VIEN THONG QUAN BOI (VN) ,
L6 D26 Khu do6 thi méi Cau Giay, phuong Yén Hoa, quan Cau Giay, thanh phd Ha
Noi
(72) Nguyén Tién Manh (VN); Nguyén Thi Kim Ngan (VN); Nguyén Thai Binh (VN).
(74) Cong ty TNHH NACILAW (NACILAW)

(54) ANG TEN BANG TAN SIEU RONG CHE TAO BOI CONG NGHE MACH IN
DEO



(21) 1-2021-06107

(57) Sang ché d& cap dén ang ten bing tin siéu rong tmg dung cho cac thiét bi di
dong trong mang ludi két ndi van vat v6i cong nghé mach in déo. Ang ten sit dung
chit nén 13 tAm dién méi polyimide c6 kich thuéc méng, dé dang udn cong theo hinh
dang mong mudn. Thanh phin birc xa ctia dng ten ¢ cAu tric 13 hai ing ten don cuc
dugc tiép dién chung tai mot diém. Mit phang dat ciia ing ten duoc tao ra bdi dai
chit din bao quanh hai ing ten don cuc. Tai vi tri tiép dién, dai dét ciia dng ten c6
dang khe bac thang nham ting cudng kha ning ghép tin hiéu giita dai dat va dai phat
xa. Cap déng truc ¢b trd khang dic tinh 50 Q dugc sit dung dé tiép dién cho dng ten
trong sang ché nhim giam suy hao nang luong.
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Linh vue k§ thuét dwoc dé cip

Sang ché dé xuit ang ten dung cho béang tan siéu rong dugc ché tao bsi cong
nghé mach in déo. Cu thé, ang ten dung cho bing tin siéu rong dugc ché tao boi
cong nghé mach in déo dugc tmg dung cho cac thiét bi di dong trong mang luéi két
noi van vit (Internet of Things — [oT).

Tinh trang k§ thuit ciia sang ché

Trong nhitng nim gan day, su bung nd cha cac thiét bi IoT di thic diy su
phat trién cta linh vuc thong tin lién lac khéng day, sy phat trién nay doi hoi phai co
cac thiét ké ang ten mdi dap tmg duge cac chi tiéu nhu: bang thong rong, d ting ich
16m, hé sb phan xa ngugc thép, kich thuéc ang ten nhé. Hon nita, mot sb ung dung
doi hoi dng ten c6 kha ning udn déo, moéng dap tmg kha ning gin 1én cac bé mit vo
thiét bi.

Mot s6 loai dng ten di dugc nghién ctru va tng dung rong rii trong thong tin
lién lac khdng ddy nhu: dng ten IFA (Inverted-F Antenna), dng ten PIFA (Plannar
Inverted-F Antenna), dng ten don cuc gap (Folded antenna), dng ten vong (Loop
antenna)... Cac loai dng ten trén c6 wu diém nhu d6 ting ich cao, hé s6 phan xa thép,
d& ché tao, gi4 thanh ré. Tuy nhién, trong mdt sd img dung doi héi dng ten c6 kich
thude nhé (c& vai chuc mi-li-mét), méng, c6 thé udn déo va c6 kha ning gan trén bé
mit thiét bi thi nhitng loai Ang ten trén chua thé dap tmg duoc nhimg yéu cau nay.
Ban chit ky thuét cha sing ché

Muc dich cua sang ché 1a gidi thiéu loai ing ten dung cho bing siéu rong dap
{mg nhiéu bang tin 4G LTE (Fourth Generation - Long Term Evolution) vi WLAN
(Wireless Local Area Network) vé6i cdu triic gdm hai ing ten don cuc in trén dé dién
mdi déo polyimide. Chét nén polyimide déo dugc sir dung nhim tiét kiém khong
gian chiém dung, c6 thé udn ing ten theo hinh dang mit trong cia vo thiét bi thong
minh, kich thudc nhd.

Dé dat dugc muc dich trén, ang ten dugc dé cp trong sang ché c6 cau tric
gém hai dng ten don cuc dugc in trén tAm dién moi dugc lam tir vat liéu polyimide
va duge cAp ngudn béi mot day cap dong truc 50 Q, ngoai ra con cé mit phing dit.
Cu thé:

Hai ang ten don cuc d tao ra hai dinh cong hudng nhim thu dugc ing ten cb
bang thong réng. Cong hudng tai tin s6 2,3 GHz ¢6 thé thu dugc bang cach thay dbi
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kich thudc ctia ang ten don cuc thir nhét, cong hudng tai tAn s6 1,8 GHz c¢6 thé thu
dugc bang cach thay d6i kich thudce cia ng ten don cuc thir hai.

Tam dién moi duge lam tr vét lidu polyimde c6 hing s6 dién méi & = 3,5 va
ton hao tand = 0,0027 thép. Vit liéu nay co thé udn déo, c6 kha nang chiu nhiét cao
dén 400° - 500° C. Ddng thoi, d6 diy ciia tim dién moi cia dng ten phai méng t&i 100
um d€ giam tdn hao, giam thé tich cta #ng ten, d& ding udn va dan ing ten 1én bé
mit thiét bi st dung.

Str dung cap ddng truc 50 Q thay vi sitr dung duong vi dai nhim giam t6n hao
trén duong truyén va giam kich thudc ciia mach.

Bao quanh hai dng ten don cuc 13 dai chat din tao mit phang dat cho #ng ten.
S& di phan chit din nay chay doc theo dudng bao cia dé dién méi nham tiét kiém
dién tich, tdi wu d6 dai dat nhim cai thién hé sb ting ich cho dng ten. Chat din tao
d4t & phén tiép dién cho ing ten c6 hinh dang khe bac thang nhim ting kha ning
ghép tin hiéu gitta dai dat va dai phat xa (hai dng ten don cuc).

MO ta vin tit cac hinh vé

Hinh 1 1 hinh v& mb t4 cau tric ing ten nhin tr mit trudc ciia ing ten;

Hinh 2 13 hinh v& mb ta cAu triic ng ten nhin tir mit bén cia &ng ten;

Hinh 3 13 hinh v& mb ta cdu tric ing ten nhin tr mit sau cia ing ten,

Hinh 4 12 hinh v& mé ta hé s phan xa S;; cia Ang ten sang ché;

Hinh 5 13 hinh v& m6 ta dd thi bic xa cla ang ten LTE trong mat phfmg E tai
tan s6 1,7 GHz;

Hinh 6 13 hinh v& mé ta d0 thi birc xa cua ing ten LTE trong mit phang H tai
tan s6 1,7 GHz;

Hinh 7 13 hinh v& mé ta dd thi btc xa cua dng ten LTE trong mit phang E tai
tan s6 2,4 GHz;

Hinh 8 13 hinh v& md ta do thi birc xa clia ing ten LTE trong mat phang H tai
tan s6 2,4 GHz;

Hinh 9 13 hinh v& mé ta @6 thi do lgi mo phong theo tan sd cua ang ten LTE
bang si€u rong.

M3 té chi tiét sang ché

Trong sang ché ndy, tham chiéu Hinh 1, ing ten LTE — WLAN ding cho bing
tan siéu rong c6 ciu triic gdbm hai dng ten don cuc 1 duge in trén tam dién mai 2
duoc lam tir vat liéu polyimide va dugc cdp ngudn boi mot day cap ddng truc 50 Q 3,

ngoai ra con cé mit phing dat 4. Cu thé:

2/9



53709

Vit liéu duogc st dung 1am tAm dién méi 2 12 polyimde c6 hing s dién mbi ¢
=35va tdn hao tand = 0,0027 thép., Vit li€u nay cé thé udn déo, c6 kha nang chiu
nhiét cao dén 400° - 500° C. Ddng thoi, 6 diy cua tAm dién moi 2 clia dng ten phai
moéng t6i 100 um dé giam ton hao, giam thé tich cta ing ten, d& dang udn va dan ing
ten 18n bé mit thiét bi st dung.

B§ phan phat xa cua ang ten LTE c6 cAu tric gém hai dng ten don cuc 1, 49
dai x4p xi mo6t phan tu bude séng: ang ten don cuc thir nhat 11 véi chidu dai AB va
ing ten don cuc thi hai 12 véi chiu dai AC nhu tham chiéu & Hinh 1. Thiét ké c6
c4u triic gbm hai dng ten don cuc dé tao ra hai dinh cong hudng nhim thu dugc ing
ten c¢6 bang thong réng. Cong hudng tai tan sd 2,3 GHz c6 thé thu duoc bang cach
thay ddi kich thudc cta ing ten don cuc thir nhét 11, cong huéng tai tin s6 1,8 GHz
c6 thé thu duoc bang cach thay dbi kich thudc cia dng ten don cuc thir hai 12.

Phan ddng con lai dugc in trén thm dién moi (Hinh 1) déng vai trd 13 mat
phing dt 4, mit phing dit 4 nay dugc in dong phing véi phan tir bitc xa clia ing ten
nhim phdi hop tré khang trong dai tin mong mudn. Pong thoi, véi thiét ké nay, mat
sau clia tAm dién méi 2 ¢ thé dd keo dé€ gin ang ten 1én thiét bi mong mudn. Nham
tang kha ning ghép tin hiéu giita dai dat va dai phat xa (hai 4ng ten don cuc), chat
dan tao dat & phan tiép dién cho dng ten c6 hinh dang khe bic thang.

Cép ddng truc 50 Q 3 dugc st dung dé tiép dién cho thanh phan biic xa, nhim
giam kich thuéc clia dng ten va giam ton hao trén dudng truyén.

Chu trac va kich thude chi tiét caa dng ten dugc mé ta trong Hinh 1 dén Hinh
3. Céc kich thu6c dugc néu chi tiét trong bang dudi day:

Bang: cac thong so cla ang ten

Céac kich thudce cua ang ten

(Pon vi : mm)

Chiéu dai-L | Chiéuréng -W | Doday-t AB AC
70 6 0,1 51 53,5
Vi du thyc hién sang ché

Hinh 4 thé hién hé s6 phan xa S;; ciia ing ten sang ché trong dai tin s6 hoat
dong tir 1,7 — 2,5 GHz. Hé s6 phan xa biéu dién ti sb gilta cong suat di vao va cong
suit phan xa khi dng ten dugc tiép dién. Theo Hinh 4 thi hé s6 phén xa cua dng ten
thap dudi -10 dB trén toan dai tin hoat dong. Diéu niy biéu thi mirc d9 tin hiéu bic
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xa ra mdi trudmg xung quanh cua ing ten 13 tdt, 16n hon 90 % cong suat dugc cung
cép.

Hinh 5 va Hinh 6 13 @b thi birc xa cua dng ten LTE — WLAN béng tn siéu
rong trong mit phing E va mit phing H tai tin s6 1,7 GHz. Hinh 7 va Hinh 8 13 d6
thi birc xa ciia ng ten trong mit phing E va mit phang H tai tan s6 2,4 GHz. D6 thi
bitc xa cho thdy kha ning birc xa cta ang ten theo rit nhiéu hudng két nbi trong
khong gian. Cac ang ten img dung trong céc thiét bi di dong thuong c6 géc mé 1én
d& 6 thé thu - phat tin hiéu trén pham vi rong, da huéng. Trong thiét ké nay, goc mo
bup séng twong g mirc nita cong suat 14 81° twong d6i 16n, dam bao kha ning thu -
phat goc réng cta ing ten. Tir Hinh 9, ta nhan thay hé s6 ting-ich cta #ng ten tai
bang tAn WLAN Ién hon so vé6i bang tin LTE nham dap tng tot nhat kha ning két

noi van vat.
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Yéu ciu bao hd

1. Ang ten ding cho bing tin siéu rong dugc ché tao bsi cong nghé mach in déo
bao gbém:

tam dién méi polyimide c6 hing s6 dién méi & = 3,5; hé s6 ton hao tand =
0,0027; tAm dién moi polyimide c6 kha ning ubn déo va do day tim 0,1 mm;

kich thudc dai x rong cua dng ten 13 70 x 6 mm,;

thanh phan birc xa ciia dng ten ¢ cAu tric 13 hai ing ten don cuc, duge in trén
tAm dién moéi Polyimide, dng ten don cuc thir nhat v6i d6 dai 51 mm va ing ten don
cuc thir hai voi1 do dai 53,5 mm;

bd phén tiép dién 1a day cap dong truc 50 Q c6 kich thudc dudng kinh 15i 1a
0,11 mm va kich thudc dudng kinh vo 13 0,56 mm.
2. Ang ten ding cho bing tin siéu rong dugc ché tao bdi cong nghé mach in déo
theo diém 1, trong d6:

mot dai chit din tao mat phing dit dwoc in ddng phang vé6i thanh phin birc xa
cta ang ten nhim phdi hop trod khang ing ten trén dai tan sb thiét ké; nhim ting kha
ning ghép tin hiéu gifta dai d4t va dai phat xa (hai ing ten don cuc), chat dan tao dat
& phan tiép dién cho dng ten c6 hinh dang khe bac thang.
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Thanh phan birc xa
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