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Linh viwe k§ thuit ciia sing ché.

Sang ché @ xuit mot bo trich miu cong suit ¢6 dinh hudng cao cau trtc vi dai
duoc sir dung trong viée gidm sat tin hiéu cao tdn (bao gdm tin hidu phét di va tin hiéu
phan hoi) trong hé thdng thong tin vién thong néi chung cling nhur cac hé théng thu
phét thong tin.

Tinh trang ky thuét ciia sing ché.

Hién nay, viéc ché tao bd trich mau cong suét ung dung trong céac hé théng thu,
phat vién thong 1a rit phd bién dbi v6i cac nha san xut ciing nhu cac nhém nghién
ctru hé théng méi. Tuy nhién, dé gidm sat mot cach chinh xac céc tin hiéu truyén di,
tin hiéu thu vé ciing nhu tinh toan hé s6 phan xa c6ng suit vé yéu ciu bo trich mau

cbng suét phai c¢6 d6 dinh huéng cao.

Véi cac bd trich mau dinh huéng cao tin ding cdu tric vi dai thuong c6 hé sd
dinh huéng thdp dan dén viée giam sat cong suét phan hoi vé khong chinh xéc, sai sb
16n. Ngay nay, bo trich mau tin hiéu cao tan cu tric vi dai 1a rat phd bién trong cac
hé théng thu phét cao tin. Nhitng bd trich mau dinh huéng nay thuong c6 hé s6 dinh
huéng rat kém, thuong 12 nho hon 10dB. Cu thé:

Bo trich mAu dinh hudng théng thudng ¢ ciu tric gdm 4 cdng tin hidu (hinh
1): cbng tin hiéu cao tin vao, cbng tin hiéu cao tin ra, cong trich tin hiéu vao va cong
trich tin hiéu phan hdi. Bo trich mAu c6 2 duwong vi dai song song 1a thanh phén chinh:
mdt dudng truyén tin hiéu chinh va mot duong truyén vi dai trich mot phan nhé tir
duodng truyén tin hiu chinh. Hé sb trich cong suét tai duong trich miu nhiéu hay it s&
phu thudc vao khoang céch s: véi khoang cach s nhé thi hé sb trich cong suét s& nhd
va nguoc lai khoang céach s 16n thi hé sb trich cong sudt s& 16n. Do rong wl, w2 sé
dugc tinh toan phu hop véi dai tan hoat dong cua bd trich mau. Céc céng tin hiéu
thuong duoc st dung cac ddu ndi cao tn cao tan chudn SMA, N hodc DIN7/16 tiy
thudc theo tng dung. Thuc té sit dung c6 thé chi ding mot cdng trich tin hidu dé do

tin hidu, khi do thi cdng trich con lai s& duge ndi véi trd 50 Q ¢ cong suat phit hop.
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Bo trich mAu ding dé két ndi gitta may phat cong sudt cao tan va dng ten s& ¢
tac dung do tin hi€u cao tn phét ra tai céng trich tin hiéu vao va tin hi¢u phan hoi vé
tai cOng trich tin hiéu phan hdi (hinh 2). Tin hiéu cao tin vao tir mdy phét s& di qua
b6 trich miu qua dudng truyén vi dai chinh rdi di vao ing ten, trén dudng trich tin
hiéu s& trich ra tin hiéu cong sudt vao va tin hiéu cong suit phan hdi tai cic cdng

twong tng.

V6i cac hé théng thu phat cong suét thi cong suét phat ra ang ten rat 16m tir vai
tram cho dén vai chuc nghin watts, tin hiéu phan hoi lai tir ang ten tir mot vai dén mot
vai chuc watts. D6 d6, dd chénh 1éch vé bién d6 gifra tin hiu cao tAn vao va tin hiéu
cao tan phan hoi 14 16n. Véi bd trich mau dinh huéng thi trén dudng trich tin hiéu s&
trich l'éy tin hiéu cua ca duong tin hiéu vao va tin hiéu phan hdi, nén néu bd trich maiu
khong c6 dugce hé s dinh huéng tt thi s& rat kho co thé phén biét duge dau 1a tin
hiéu phan hdi, d4u 13 tin hiéu phat. Hé s6 dinh hudng dugc hiéu 13 do cach ly giita

cong trich tin hiéu vao tin hi€u phan hoi.

V6i nhimg bo trich mau truyén théng thi hé sé dinh huéng thuong chi dat
dugc 16n nhét 12 10 dB nghia 1a v6i cing mét tin hiéu cao tin vao thi tin hiéu ny tai
dudng trich cong suét ra s& chi 16n hon tai duong trich cong sudt phan hdi 10dB, nhu
vy viéc gidm sat cong sudt phan hdi vé s& khong con dugce chinh xac do khi d6 bién
d6 tin hiéu tai cdng trich cong sudt phan hdi vé& bao gdm cong suét trich tai cdng vao
cong v6i cong sudt phan hdi tai cdng ra, ma cong sut trich phan hdi vé khi d6 lai nho
hon so v6i cong suét trich tai cdng vao din dén giam sat hé sé séng ding ctia dng ten

khong chinh xéc.

bé giai quyét dugc bai toan tranh sai so vé cong suat, sang ché dua ra phuong
an ché tao bd trich mau cong suat 12kW c6 dd dinh hudng cao cau triic vi dai voi

muc dich tao nén su chénh 1éch 16n gitra trich mau cdng suat tin hi¢u di va trich mau

cbng suat tin hiéu phan hoi vé dudng truyén cong suat cao tan dua trén cau triac vi dai.

Tir d6 xay dung bo trich mau c6 do dinh huéng cao nhd d6 dé dang c6 do duge chinh
xédc cac thong sb cta dudong truyén nhu ty sd séng ding, cong sudt truyén di, cong

sudt phan hoi vé.
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Theo phuong 4n cua sang ché s& tao ra dugc mdt bd trich miu cong suit 12kW
¢6 d0 dinh hudng cao cu tric vi dai cai thién hé sb dinh huéng nhu 1a: gin thém tu
cao tn tai diém cudi mbi dudng ghép, phii thém maot 16p dién mdi & 16p trén dudng
ghép hay st dung nhiing duong gon séng.

Nho do, tang hé s6 dinh huéng cho bd trich mau cong suét dung cAu trac mach
vi dai giup cho ting do khac biét giita cdng tin hidu trich mau truyén di va cong tin
hiéu trich mau phan hoi, tir d6 ching ta d& dang tinh toan va giam sat dugc cic thong
sé cuia hé théng phat nhu ty s§ séng dung, cong suat truyén, cong sudt phan xa. Ngoai
ra, st dung mach vi dai nén rat d& dang ché tao, hoat dong duogc tai cong suét dinh
xung 1én dén 12 kW (v6i d6 dién ddy xung 10%).

Ban chét k§ thuit chia sing ché.

Muc dich cua sang ché 1a dé xuit mot bo trich miu cong suit 12kW ¢6 dd dinh
huéng cao cdu tric vi dai c6 thé d& dang c6 do dugc chinh xdc céc thong sb cua
duong truyén nhu ty s6 séng ding, cong suét truyén di, céng suat phan hdi ve.

Bo trich miu d& cap trong sang ché dua trén céng nghé mach vi dai gdm c6

phén mach vi dai trich mau (tham chiéu hinh 3) va cac bd phén co khi (tham chiéu

hinh 5).

3/13

Tham chiéu hinh 3, mach vi dai trich mau duoc lam trén vt lidu cao tan chiu —

duoc cong suét 16n, cdu tao bao gdm c6 cac thanh phan:

Pudng truyén (1) nhim lam ting hé s6 dinh huéng ctia bo trich mau.

Pudng GND (2) két hop v6i dudng truyén (1) 1am ting hé sd dinh huéng cta
bd trich miu va dung lam vi tri ¢b dinh trd 50 Q.

Duong truyén tin hidu chinh (3) 12 dudng ma trén d6 cong suét phat ra va phan
hdi ve.

Duong trich miu tin hiéu cong suit phét (4) 12 dudng trich mot phan nhé tin
hiéu cong sudt phat dung dé giam sat cong sudt phat ra.

Dudng trich mau tin hiéu cong sut phan hdi (5) 12 dudng trich mot phan nho
tin hidu cong sudt phan hdi vé& nhdm gidm sat cong suét phan hoi, ciing nhu ty sb
song ding cua ang ten.

Dién tr& 50 ohm R1 ndi gitta dudng trich mAu tin hidu va dudng dit GND.
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Pién cam L1 c¢6 gi4 tri khoang 180nH ndi gifta dwong trich mau tin hiéu va

d4u nbi dua tin hidu ra ngoai bo trich mau.

Sau khi dd ¢6 mach hoan thién mach hinh 3, lép mach vao hdp co khi cb dinh

bang vit.

Tai cbng tin hidu vao sé& ¢6 tin hiéu dén (FS in) va dira & cdng tin hiéu ra (FS
out); tin hiéu phan xa v& s& vao cdng tin hiéu ra (RS in) va ra tai cdng tin hiéu vao (RS
out). Tai céng trich mAu tin hiéu ra (FSc out) la téng cua tin hiéu trich ra tir tin hiéu
FS in va tin hi€u RS in, tin hiéu tu céng FSc out s€ dugc dung dé giam sat cong Suét.
Pé ting duoc do chinh x4c trong viée gidm sat cong suét thi bd trich mau doi héi phai
c¢6 hé sb dinh hudng cao, nghia 13 v6i gidm st cong sudt phan hdi thi phan cong sudt
trich mAu cla cong sut phat s& c¢6 anh hudng it dén phan cong sudt trich mu coa
cong suét trich mau phan hdi. D6 rong wil, w2 ding dé x4c dinh tr& khang cla duong
mach, khoang cach s ding dé tinh toan hé sé ghép phu hop véi thiét ké. Hé s dinh
huéng cia b trich miu cdu tric vi dai truyén thong thuong r4t thip cao nhét chi vao

khoang 10dB.

Bo ghép dinh huéng theo phuong phap méi bao gdm 2 dudng ghép & 2 bén va
hinh 4 12 bd ghép dinh huéng theo phuong phép méi bao gdm 2 dudng ghép & 1 bén
dé giam sat ca cong suét phat FSc out ra va cong suit phan hdi RSc out trén cling mot
mach dang cAu trac vi dai. Trong hinh 4, tham 6 s1 duoc tinh toan, thiét ké dé dat
duoc hé sb dinh huéng ti wu.

B& trich mau coéng suat 12kW hoan chinh v&i cau tric mach trich mau nhu hinh
4 gdbm cac cdng tin hidu: RF IN du vio tin hiéu cong suét cao tin, RF OUT d4u ra tin
hiéu cong suét cao tin, CPL déu ra tin hiéu trich mau gidm sat cong suit phat, RFL
dAu ra tin hiéu trich m3u gidm sat cong sudt phan hoi ve.

M ta vin tit hinh vé.

Hinh 1 Cu trtc bd trich mAu dinh hudng truyén théng.

Hinh 2 Két ndi bo trich mau truyén théng voi hé théng thu phat.

Hinh 3 CAu tric b trich mu dinh huéng theo phuong phép néu ra trong sang ché.

Hinh 4 B9 trich mu dinh huéng theo phuong phap méi két ndi vao hé théng thu phat.
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Hinh 5 Céc thanh phan co khi bd trich mau 12kW.
Hinh 6 B0 trich miu 12kW hoan chinh.
M ta chi tiét sang ché.
M5 ta chi tiét cac phwong 4n thuc hién ciia sang ché (dén murc ngudi c6 hidu

biét trung binh trong linh vuc cta sang ché ¢6 thé thyc hién va dat dugc két qua nhu
dugc mo ta).

Tham chiéu hinh 3, ciu trac b0 trich mau cong suat 12kW dai tin VHF c6 dd
dinh huéng cao céu trac vi dai bao gdm: Pudng truyén (1) nhim lam tang hé s dinh

huéng ctia bd trich mau; Pudng GND (2) két hop véi duong truyén (1) 1am ting hé

vl

(

b dinh huéng ciia bd trich mau va dung 1am vi tri ¢ dinh trd 50 Q; duong truyén
tin hiéu chinh (3), dudng vi dai trich mau tin hiéu cong suit vao (4), duong vi dai
trich mAu tin hidu cong suat phan hdi (5). Pudng truyén tin hiéu chinh (3) song song
v6i dudng (4) va (5), khoang cach gitta dudng truyén tin hiéu chinh (3) v6i dudng vi
dai trich mAu tin hiéu coéng suét vao (4), dudng vi dai trich mAu tin hiéu cong suét
phan hdi (5) 1 s. Néu s cang 16n thi hé sd trich mAu cang 16n va nguoc lai s nhd s&
cho hé sé trich mAu nhé. Pudng vi dai trich mAu tin hidu cong suét vao (4), dudong vi
dai trich miu tin hiéu cong sudt phan hdi (5) cach nhau khoang cach s1.

Chiéu dai dudng vi dai trich mau tin hidu céng sut vao (4), dudng vi dai trich
mAu tin hiéu cong sudt phan hdi (5) tinh toan dwa vao gi tri tin s6 hoat dong clia bd

trich miu, & day 1a dai tn s6 VHF tir 30 d&én 300 MHz.

Thém nita, trén dwdng vi dai trich mau tin hiéu cong suét vao (4), dudng vi dai
trich mau tin hiéu cong sudt phan hdi (5) st dung thém Pudng truyén (1) véi kich
thudc w3, 13 va duong GND (2) véi kich thude 14, w4. Duong truyén (1) nim trén
dudng vi dai trich mau tin hiéu cong suét vao (4), dudng vi dai trich mau tin hiéu cong
sudt phan hdi (5), dbi xung truc cit ngang dudng trich miu; dudng GND (2) cach
DPudng truyén (1) khoang cach s2 va vi tri dbi xtng truc cit ngang dudng trich mau.
DPuong GND (2) duogc nbi véi 16p GND & mat dudi ciia mach thong qua cac 16 duoc

ma bac, hodc vang ¢6 dudong kich nho khoang 0.6mm.
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Tré R1 (6) sit dung trd cao tAn ¢6 gié tri 50 Q ndi mot diu dudng tin hidu trich

mau cao tan noi dat.

Tai cOng dua tin hiéu trich cong sut vao va phan hoi: st dung dién cdm gid tri
L1 ndi duong tin hiéu v4i dau noi ra, dau ndi ra s dung chuan N. Gid tri cam diéu

chinh d6 déng déu cua hé sb trich mau trong dai tan hoat dong.

Dau ndi cho tin hiéu chinh cong suat vao va tin hi¢u chinh cong suat ra st dung

chuén DIN7/16 dé chiu dung dugc muic cong suét lém.

Khi tin hiéu cao tin cong suét 16n, xép x1 vai chuc kW véi tin hiéu xung, dua
vao bo trich mAu cong sudt (hinh 4) thi s& di qua dudng truyén tin hi¢u chinh (3) va di
dén ang ten dua cong suét phat vao khong gian. Pudng vi dai trich mau tin hiéu cong
suit vao (4), dudong vi dai trich mau tin hidu cong suat phan hdi (5) s& trich mot phén
nhé cong sudt tir cong sudt phét va céng sut phan hdi vé tir ang ten, hé s trich cong

sudt phy thudc vao khoang céch s.

Dbi vai cac hé théng c6 cong suét 16n thi hé sb trich mong mudn dat duoc cang
16n thi s& cang tét. Vi b trich mau d& cép trong sang ché nay thi hé sd trich c6 thé
dat duoc téi 50 dB, hé sb dinh hudng dat dugc t6i hon 30 dB. Piéu ndy c6 nghia la
v6i hé thong phat 12kW (twong dwong v6i 70.8 dBm) thi cong suit trich tir séng t6i
dén cbng trich tin hiéu phan hdi vé s& roi vao khoang xép xi -10dBm. Vi du véi hé
thdng ang ten c6 song dung ot 1a 1.1 thi cong sudt phan hoi dén cong trich tin hiéu
phan hoi 1a s& x4p xi -5. Nhu vAy gia tri trich cong sudt phan hdi vé s& 16n hon xap xi
2 14n so v6i cong sudt trich song t6i, din dén viéc giam sat cong suat phan hdi vé s&

chinh xéc hon.

Tai cbng tin hiéu vao s& ¢6 tin hidu dén (FS in) va dira & cdng tin hidu ra (FS
out); tin hiéu phan xa vé s& vao céng tin hiéu ra (RS in) va ra tai cdng tin hiéu vao (RS
out). Tai cdng trich mAu tin hiéu ra (FSc out) 14 tdng chia tin hidu trich ra tir tin hiéu
FS in va tin hiéu RS in, tin hiéu tir céng FSc out s€ dugc dung dé giam sat cong suét.
Dé ting duoc do chinh x4c trong viée gidm sat cong sudt thi b trich mau doi hdi phai
¢6 hé sb dinh huéng cao, nghia 13 v6i giam sat cong suat phan hdi thi phan coéng suét
trich mAu cta cong suat phat s& c6 anh hudng it dén phin cong suit trich miu cta

cong sut trich mau phan hoi. Po rong wl, w2 dung dé x4c dinh tro khang cia duong
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mach, khoang cich s ding dé tinh toan hé s& ghép phi hop véi thiét ké. Hé sé dinh
huéng cia bo trich mau cdu tric vi dai truyén théng thuong rat thap, cao nhét chi vao

khoang 10dB.

Bo ghép dinh hudng theo phuong phap méi bao gébm 2 dudng ghép & 2 bén va
hinh 4 12 bd ghép dinh hudng theo phuong phap méi bao gdm 2 dudng ghép & 1 bén
dé giam sét ca cong suét phat FSc out ra va cong sudt phan hdi RSc out trén cling mt
mach dang cAu tric vi dai. Trong hinh 4, tham s6 s1 duoc tinh toan, thiét ké dé dat

dugc hé sé dinh hudng tdi wu.

Bb trich mau céng suét 12kW hoan chinh v6i ciu tric mach trich mau nhu hinh
4 gém cac céng tin hiéu: RF IN d4u vao tin hiéu cong suét cao tin, RF OUT déu ra tin
hiéu cong suit cao tAn, CPL déu ra tin hiéu trich mau gidm sat cong suit phat, RFL

dau ra tin hiu trich mau gidm sit cong suat phan hoi vé.

Giai phap dé tang hé sb dinh hudéng trén cdu tric mach vi dai duoc dua ra nhu
sau: trén dudng ghép tin hidu so v6i bd ghép dinh hudng truyén thdng (hinh 1) thi
chém vao 1 duong truyén (1) ndi véi duong ghép tin hiéu chinh va 1 duong GND
(2), gibng nhu hinh 2. Khi sir dung giai phap nay thi c¢6 thé dat dugc hé sé dinh
huéng 16n hon 30dB véi hé sé ghép 16n hon 50 dB va dam bao dugce khoang cach s
trén mach du 16n (10mm) dé hoat dong dugc véi diéu kién cong suét 16n. Ngoai ra,
dudong GND c6 thé dung dé han tai R1 50 Q v6i dudng tin hidu, nhu vay s& tbi wu
hon duoc v& mit thiét ké khong cin phai ndi thém dau nbi dua ra ngoai dé ndi voi
tai R1. Dé dat dugc hé s dinh huéng thoa man yéu cau thi cin didu chinh w3, 13,
w4, 14 va vi tri cia Duong truyén (1) va dudng GND (2) nhung chi ndm trong phin
duong ghép tin hiéu trén thiét ké. Dién cam L duoc nbi tai ddu ra cla tin hidu ghép
FSc out diing dé thu gon chidu dai ctia dudng trich mu tin hiéu vi dai tin VHF s& c6
budc song dai.

Viéc didu chinh w3, 13, w4, 14 va vi tri cia Dudng truyén (1) va dudng GND (2)

s& giup thay dbi van tdc ctia mode séng chin va mode song 1é ciia bd trich mau, két
hop véi gia tri dién cam L1 giap van tbc ciia mode song chin va 1é co gia tri cang gan

nhau thi hé s dinh huéng cao. Ly thuyét dua ra 13 néu van toc ctia mode séng chén va
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1¢ bang nhau thi khi d6 hé sé dinh hudng 12 vo cing, nhung diéu nay khong dat duge

khi thiét ké c4c bo trich mAu trong thue té.

Ngoai ra, tham chiéu hinh 5 hop co khi gdm céc bd phan nhu sau:

Déu ndi (10) 1a cbng vao tin hidu cong sudt xung 12 kW (RF IN), dugce han
vao dau vao twong Gmg trén duong truyén tin hidu chinh (3) mach trich mau.

Pau ndi (20) 1 cdng ra coa tin hidu cong sudt xung 12 kW (RF OUT), duoc
han twong tng v6i du ra trén dudng truyén tin hidu chinh (3) mach trich mau

Déu ndi (30) (cbng CPL): nbi v6i cong ra clia dudng vi dai trich mau tin higu
cong sut vao (4) mach trich mau, khi c6 cong suit phat dua vao cdng RF IN thi s&

tin hiéu trich miu cong suét phat dua ra & cong CPL

L s . . . x
™A AL AN £ A DT Ve A2 < L AAn e en Atha A1rive 1 A1 7 A 1 1A
Dau ndi (40) (cong RFL): ndi voi cong ra cia dudng vi dai trich mau tin hidu

cong suat phan hdi (5) mach trich miu, khi c6 cong sut phan hoi dua vao cong RF
OUT thi s& tin hiéu trich mAu céng suét phat dua ra & cong RFL.

Phén than hop (50) c6 dang hinh hop chit nhat lam tir nhém dugc crom mat,
trong 1ong hdp ¢6 cac vi tri 16 co khi dé bat ¢b dinh mach trich mau. Phén nip hop
(80) dugc ¢b dinh v6i nhau bing vit sau khi da 1ip hoan chinh mach va céc dau néi
dung dé gilt chat khdi hop va bao vé mach khoi cac tdc dong ciia moi truong bén
ngoai. Phan (60) 1a tem nhom, dén 1én trén mit hop ding dé ghi cac tham sé cta bd
trich mAu. Phan (70) 1 tAm mat gia dung dé che lai cac vi tri diu ndi chua sir dung
(dé du phong).

B6 trich miu cong sudt dinh huéng cao 12kW di dugc (mg dung trong hé

théng thu phat dai tan VHF cua Viettel, su két hop véi bd trich mau va hé théng giam
sat didu khién giup cho viéc theo ddi cac thong sb clia hé théng ang ten dudng truyén

duogc chinh x4c va tin cdy hon.

Sang ché dua ra dugc ciu tric méi trong viéc ché tao bd trich mau cAu trac vi
dai cong suét 16n (12kW dinh xung) c6 d6 dinh hudng cao lan dau tién tai Viét Nam.
Y tudng va phuong phap thuc hién don gidn, dé dang; c6 thé san xuit hang

loat dé 14p trong cac hé thong vién thong.
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Yéu ciu bao hd
1. Bo trich mAu cong sudt 12kW dai tin VHF ¢6 d6 dinh huéng cao ciu tric vi dai
bao gdm phan mach vi dai trich mAu va cac bd phén co khi, trong d6:

Mach vi dai trich mau duge 1am trén vét lidu cao tan chiu duoc cong suat 16n

gdm c6 cac thanh phan:
dudng truyén nhdm 1am ting hé s6 dinh hudng cua bd trich mau;

dudng GND két hop v6i duong truyén 1am ting hé s6 dinh huéng cia bd trich

mau va ding 1am vi tri ¢ dinh tré 50 Q;

dudng truyén tin hidu chinh 13 dudng ma trén d6 cong sudt phét ra va phan hoi

duong trich mau tin hidu cong suat phat 13 dudng trich mot phan nho tin hiéu
cOng suat phat dung dé gidm sat cong suat phat ra;

duong trich mau tin hiéu cong suat phan hoi 1a dudng trich mdt phan nho tin
hiéu cdng suat phan hoi vé nham giam sat cong suat phan hoi, cling nhu ty sd song
ding cua ang ten;

dién trd 50 ohm R1 ndi gitta dudng trich mAu tin hidu va duong dat GND;

dién cam L1 c¢6 gi4 tri khoang 180nH ndi giita dudng trich mau tin hidu va dau
ndi dua tin hiéu ra ngoai bd trich mau.

Hop co khi 1a co cau chira mach sau khi hoan thién va dugc c¢o dinh bang vit,
bao gdm:

hai dau ndi cong ra va cong vao tin hi€u cdng suat xung 12 kW duogc han vao
dau ra va dau vao tuong tng trén duong truyen tin hiéu chinh mach trich mau;

dau ndi cong CPL ndi véi cong ra cia dudng trich mau tin hiéu cong suét phét,
khi c6 cong suat phat dua vao cong vao thi s& tin hiéu trich mau cong suat phat dua ra

& céng CPL;
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dau noi cong RFL ndi véi cong ra cua dudng trich mau tin hiéu cong suét phan
héi, khi ¢6 cong suat phan hoi dua vao cong ra thi s& tin hi¢u trich méau cong suét phat

dua ra & cong RFL;

phén than hop c6 dang hinh hdp chit nhat [am tr nhém duge crom mat, trong
long hop c6 céac vi tri 16 co khi dé bit cb dinh mach trich miu;

phan nip hop dugc cb dinh véi nhau bang vit sau khi da lip hoan chinh mach
va cac dau ndi dung dé giir chat khdi hop va bao vé mach khéi cic tic dong clia moi

truong bén ngoai.

10
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