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BAI TAP LO'N MON CAP VIEN THONG
TIM HIEU VE CAC LOAI CAP VIEN THONG

1 CAP PONG TRUC
1. Giéi thiéu vé cap dong truc

Ngay 8 thang 12 nam 1931,2 nha nghién ctu Lloyd Espenschied va H.A.
Affel tir AT&Td4d nhan duoc bang sang ché dau tién s6 1835031 cho phat
minh mang tén " hé dan truyén doéng tdm " tién than cua cap dong truc hién
dai. Muc dich cia phat minh nay khdng phai st dung cho viéc truyén tai cac
dang tin hiéu don gian ma cao hon d6 chinh 1a truyén tai nhiing tin hiéu
truyén hinh dau tién, doi hoi mot bang tan rong du dé truyén mot day nhiing
tan s6 phu hop véi anh truyén hinh. Phat minh caa Espenschied va Affel 13
dat mot chat dan (day dan) trung tam bén trong mot cai 6ng rong va giit no
dung chd véi nhitng vong dém duogc dé cach nhau bang nhau doc theo chiéu
dai cai ng. Chat dién méi tiéu hao it 1a khdng khi.

2. Khai niém

Cap dong truc duoc ché tao gom mot diy dong ¢ trung tdm duoc bao boc
boi mot vat ligu cach li 1a chat dién mdi khdng dan dién, chung quanh chat
dién moi duoc quan bang day bén kim loai vira ding 1am day dan vira bao
vé khoi su phat xa nhiém dién tir.Ngoai cung lai 1a mét 16p vo boc lam bang
chat khdng dan dién(thuong 1a PVC,PE).Day dong truc c6 hai loai, loai nho
(Thin) va loai to (Thick). Day cap dong truc dugc thiét ké dé truyén tin cho
bing tan co ban (Base Band) hoic bing tan rong (broadband). Day cép loai
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to dung cho duong xa, day cap nho dung cho dudng gan, toc do truyén tin
qua cap dong truc co thé dat téi 35 Mbit/s.Ngoai ra ddy cap dong truc con
chia lam 2 loai la loai ctrng va loai déo.Loai cing thi c6 mot I6p bao vé day
dic con loai déo thi 1a mot vién bao vé,thuong 1a mot day ddng.Su suy giam
va tro khang cua dung mdi anh ciing c6 anh huong quan trong dén tinh ning
ctia cap.Dung méi cé thé dic hoic réng. Tan cung caa cap 1a mot dau két ndi
RF.

3. C4u tao cap dong truc

A: v6 ngoai bang nhua
B: dét 14 chin dong
C: dién moi cach dién bén trong

D: cét 161 déng

4. Phan loai cap déng truc

Cap dong truc duogc chia 1am 2 loai
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- Thinnet (mong): c6 dudng kinh khoang 6mm, thudc ho RG58, chiéu dai toi
dala 185m

- Thicknet (day): c6 duong kinh khoang 13mm, thuoc ho RG58, chiéu dai
t6i da 12 500m

4. Uu nhugc diém caa cap dong truc

Uu diém:

- C4c thiét bi mang don gian, gia thanh thap
Nhwoc diém:

- Cap dong truc c6 muc suy hao lén

- Chi phi cho céc thiét bj kém theo cao

- Bién nang ti€u thy ctia mang cao.

- Cang xa trung tam chat luong tin hiéu cang giam.

- D6 6n dinh cua mang kém.
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- Khé bao tri 1am anh huong dén chat lugng phuc vu khéach hang.

5. Gigi thiéu vé cap dong truc RG6

RG-6 13 loai cap nho nhit dung trong truyén hinh cap. N6 dung dé dua tin
hi€u tir cac bo Tap-off hoac Splitter dén tung hd gia dinh thué bao. Pac tinh
suy hao ciia n6 1a 21 dB/100m khong thé dung dé truyén tinh hiéu di xa

duoc, nguoi ta chi dung cap nay dé dan tin hiéu vao TV cua ho gia dinh
- Day 16i duoc 1am bang thép ma dong 18 AWG, dudng kinh 1.02mm.
- C6 nhiéu 16p boc Nhom chdng nhidu.

- V6 boc 1am bang nhya PVC

- bién tro: 75 +/-3 Ohm.

- Van tdc truyén: 85%.

- Dién dung: 54 +/-3pF/m.

- Su suy hao: 20dB min (5-2300MHz).

- Pat tiéu chuan 1S09001, UL, CUL, CSA, ROHS

11 CAP XOAN POI
1. Khéi niém
Cap xoan bao gom mot doi day xoan cach dién véi nhau. nham chéng phat

xa nhiéu dién tir. Cap day xoan lai véi nhau theo mot quy luat giup giam

tiéng 6n pickup tir c&c ngudn bén ngoai va xuyén am trén doi cap



Cap xo0an doi

2. Cau tao cap xoin ddi

Cép x04n doi 1a mot cip day trong d6 hai diy dan duoc x0an véi nhau nham
muc dich triét nhiéu dién to (EMI) tr bén ngoai va nhiéu xuyén am
(Crosstalk) gitra cac cap day lan can. N6 dugc phat minh boi Alexander
Graham Bell
Cap x04n doi co hai loai

- Cép x0dn d6i co vo boc chdng nhidu STP

- Céap xodn d6i khong c6 vo boc chéng nhiéu UTP
2.1 Cap STP (Shielded Twisted- Pair)
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Cap gém nhiéu cap cap dugc phu bén ngoadi mot 16p vo 1am bang day dong
bén hoic bang nhom.

Lép vo ndy ¢ chirc nang chdng nhiéu tir bén ngoai va chéng phat xa nhidu
tur bén trong

Lép chéng nhiéu nay duoc nbi dat dé thoat nhidu

Toc do: toc @6 trén Iy thuyét 1a 500Mbps, toc do thuc té 14 155Mbps voi
chiéu dai duong day 1a 100 m.

Pau ndi cap: DIN (DB-9), R145.

2.2. Cap UTP (Unshielded Twisted- Pair)

Cap UTP gém nhiéu cap day xoan tuong ty nhu cap STP nhung n6 khong co
16p vo boc chéng nhiéu

Do dai tdi da ctia doan cap khi ddu ndi 1a 100 m dé dam bao tin hiéu duong
truyén

D& bi nhidu khi dat gan cac thiét bi nhu: duong day dién cao thé, nhidu
xuyén kénh....

Dung dau dau ndi RJ45

Cép UTP ¢0 6 loai:
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- Loai 1 (Catl) dung trong truyén thanh khéng truyén di liéu, toc do
< 4Mbps

- Loai 2 (Cat2) gdm 4 cap xoan, téc d6 4Mbps

- Loai 3 (Cat3) gdm 4 cip xoén, téc d6 10Mbps

- Loai 4 (Cat4) gdm 4 cap xoan, téc d6 16Mbps

- Loai 5 (Cat5) gdbm 4 cip xoén, téc d6 100Mbps

- Loai 6 (Cat6) gdm 4 cip xoan, téc d6 1000Mbps

3. Uu nhwoc diém cia cap xoan doi
Uu diém
- Thi cong lap dit dé dang
- Khic phuc 16i tot
- Chdng duoc nhiu xuyén am gitra cac cap day l1an can
- Chi phi lap dat bao hanh bao dudng thap
- Ung dung rong rai trong lap dat mang LAN
- Cap STP c6 kha ning chdng nhiéu rat tét ké ca nhidu bén ngoai va
nhiéu xuyén am bén trong.
Nhuoc diém
- Khoang céch téi da cho phép tin hiéu truyén thap (100 m)
- Bang thong hep

4. Gigi thiéu vé cap xoan ddi Cable Golden Japan - 4 pair UTP Cat 5e



[DE CUONG CHUONG TRINH DAI HOC]

UTP CAT 5E (100m)

- Loai : chéng nhiéu bén trong

- Dai dung 100m (c6 s6 mét trén day)

- LGi I6n 0.5mm.

- Tin hiéu nhan duoc > 100 m.

- CAu tao : 4 cap day dong xoan doi + day gan chiu luc

- Bang thong : 100 - 350 MHz.

- Pi 4m tudng tot cung cac dong dién ma khong bi nhiéu.
- Hb tro Gigabit Ethernet(10/100/1000Base-T).

- V6 mau cam cbng nghé chng chay bao vé méi truong.

III. CAP QUANG

1. Giéi thigu
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Niam 1966 nha vat ly hoc ngudi My gbc Hoa Charles Kuen Kao va dong
nghiép phat minh ra sgi quang, soi quang da dugc tng dung rong rai trong
nhiéu linh vuc cta khoa hoc trong d6 c6 tng dung trong truyén dan vién
thdng

Soi cap quang truyén anh sang c6 mang théng tin nho vao hién twong phan
Xa todn phan cua anh sang trong méi trudong ludng chiét (chiét xuat caa moi

trurong).

2. CAu tao

2.1. CAu tao s¢i cap
Soi cap quang duoc cau tao tir ba thanh phan chinh: 16i (core), 16p phan xa
anh sang (cladding), lop vo bao vé chinh (primary coating hay con goi

coating, primary buffer).

I

| r [P —

! ]
Core  Cladding Primary Coating Strength member Buffer 5acuet

Oum 125um 250um
S0um
62.5um

Core duoc 1am bang soi thay tinh hoic plastic ding truyén dan ang sang. Dé
anh séng c6 thé phan xa mot cach hoan toan trong 16i thi chiét suat caa I8i
|én hon chiét suat caa 40 mot chat.

Cladding Bao boc core 1a 16p thuy tinh hay plastic nham bao vé va phan xa

anh séng tré lai core. Ldi va do duoc 1am bang thuy tinh hay chat déo
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(Silica), chat déo, kim loai, fluor, sgi quang két tinh. Thanh phan 16i va vo
c6 chiéc suat khac nhau

Primary coating la 16p vo nhua PVC giup bao vé core va cladding khong bi
bui, am, tray xuéc. Vo boc & phia ngoai 40 bao vé soi quang khoi bi am va
an mon, dong thoi chéng xuyén am véi cac soi di bén canh.

Hai loai cap quang pho bién 12 GOF (Glass Optical Fiber) — cap quang lam
bang thuy tinh va POF (Plastic Optical Fiber) — cap quang lam bang plastic.
POF c¢6 duong kinh core kha Ion khoang 1mm, st dung cho truyén dan tin

hiéu khoang cach ngan, mang téc do thap

Bio vé soi cap quang 13 16p vo ngoai gdm nhiéu 16p khac nhau tity theo cu
tao, tinh chat ctia mdi loai cap. Nhung co6 ba 16p bao v¢ chinh 1a 16p chiu luc
kéo (strength member), 16p v6 bao vé ngoai (buffer) va 16p do giap (jacket) —
tuy theo tai li€u s€ co tén goi khac nhau. Strength member 1a 16p chiu
nhiét, chiu kéo cing, thudng 1am tir cac soi Kevlar. Buffer thuong lam bang
nhya PVC, bao vé tranh va dap, am u6t. Lop bao vé ngoai cung 1a Jacket.
MBbi loai cép, tiy theo yéu cau sir dung sé& co thém cac 16p jacket khac nhau.
Jacket c6 kha nang chiu va dédp, nhiét va chiu mai mon, bao vé phé‘m bén

trong tranh am udt va cac anh hudéng tir moi truong

C6 hai loai thiét ké khac nhau dé bao vé soi cap quang la 6ng dém khong

chat (close- tube) va dng dém chat (tight buffer).
2.2 Phan loai cap quang
Nguoi ta phan loai cap quang dua vao duong kinh cua 161

- La1 8,3 micron, 16p 16t 125 micron, ché @6 don mode
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- L1 50 micron, 16p 16t 125 micron, ché do da mode
- Ldi 62,5 micron, 16p 16t 125 micron, ché d6 da mode

- Lo&1 100 micron, 16p 16t140 micron, ché d6 da mode

3. Céc loai cap quang

3.1 Cap quang Single mode ( don mode)

Cép quang Single mode c6 duong kinh core kha nho (khoang 9um), st dung
nguon phat laser truyén tia sang xuyén sudt vi vay tin hiéu it bi suy hao va
c6 toc d6 kha 16n. SM thuong hoat dong & 2 budc song (wavelength)
1310nm, 1550nm.

Soi don mode (single mode) chi truyén dugc mot mode séng do dudng kinh
16i rat nho (khoang 10 micromet). Do chi truyén mot mode song nén don
mode (single mode) khong bi anh huéng bdi hién twong tan sac va thuc té
don mode (single mode) thuong duoc sit dung hon so véi da mode (multi

mode).
> Ung dung ciia ciAp quang Single mode

Single mode c6 thé truyén tin hiéu v6i khoang cach xa hang nghin Km.
Puoc dung pho bién trong cic mang dién thoai, mang truyén hinh cap, mang
Internet... duoc lép dit dudi bién, trén dat lién dé ndi thong tin lién lac gifra

cac chau luc.
3.2 Cap quang Multimode (da mode)

Cép quang Multimode (MM) c6 duong kinh core 16n hon SM (khoang
50um, 62.5um). MM str dung ngudn sang LED (Light Emitting Diode) hogc
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laser dé truyén tia sang va thuong hoat dong & 2 bude séng 850nm, 1300nm;
MM c6 khoang cach két ndi va tée do truyén dan nho hon SM. Sgi da mode

(multi mode) c6 thé truyén cung lic nhiéu anh sang véi goc anpha khac nhau

Multimode steped index (chiét xuat budc): 161 16n 100 pm, cac tia tao xung
anh sang c6 thé di theo nhiéu duong khac nhau trong 151 : thang, zig-zag,...

tai diém dén s& nhan dugc cac chum tia riéng 1¢ vi vay xung dé bi méo dang.

Multimode graded index (chiét xuét lién tuc) : 16i c6 chi sé khic xa
giam dan tir trong ra ngoai cladding. Cac tia gan truc truyén cham hon céc
tia gan cladding. Cac tia di theo duong cong thay vi dudng zig-zag. Cac

chum tia tai diém hoi ty, vi vay xung it bi méo dang.

> Ung dung ciia Multimode
Step index: dung cho khoang cach ngin, phd bién trong cac dén soi trong
Grade index: thuong dung trong cac mang LAN

4. Uu nhwoc diém cta cap quang

Uu diém

- Tbc dd duong truyén 16n 1én toi Gbps , bang thong rong

- Khong bi anh huong boi nhidu dién. Suy hao tin hiéu rat nho
- Do an toan cao vi co tinh cach dién, tinh bao mat

- D0 tin cay cao, dé bao dudng

- Chi phi vé nguyén vat liéu ré

Nhwoc diém
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- Chi phi vé thiét bi ddu cudi cao

- Van dé vé bién ddi dién — quang phirc tap

- Stra chira khi bi dut cap kho khan doi héi ky thuat cao
- Doi hoi dudng truyén thing cho tuyén cap quang

- Doi hoi cong nghé san xuit phirc tap

5. Giéi thiéu vé Cap Quang Treo L3 MODEL: GYXTC8A/GYXTCA33

5.1 Ung dung

- Céch thuc lap dat: ty hd tro trén khong

- Thich hop cho dudng 6ng va giao tiép mang LAN

- Kiéu soi quang: Single-mode/Multi-mode

5.2 Cac dac tinh:

1. it khuyéch tan va it suy hao.

2. Day nhom LAP duogc dit vao quang 18i cap, duoc lap day bang cac hop
chat dé bao vé né khoi su tham cua nuéc

3. Thiét ké dtng, bo xir Ii chinh xac cho qué trinh xe soi cap bang may tuyét
Voi.

4. Vo day duoc boc thép va dai thép boc lam cho day cap tang dac tinh
chdng am va chiu duoc va dap.

5. Két cu ran chic va nhe nhang, c6 tinh mém déo va chiu duoc sy uén

cong.
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Cross Section (GYXTC8A/GYXTCA33)

Steel Messenger

PE Sheath
PE Web

Steel Wire Optical Fiber

Wrap Filling Compound

PSP Steel Belt
PE Sheath

PBT Loose Tube
Water Blocking Filling Compound

5.3 Thong s6 k¥ thuat chi tiét:
1. Nhiét d6 hoat dong: -40°C ~ +60°C
2. Suy hao: @1310nm<0.36dB/km @1550nn<0.22dB/km

Max Crush
Min bending _
) Tension  [[Pressure
Fiber [Diameter{Weight [Radius (nm)
(N) (N/100nm)
Countj(nm) (kg/km)
ShortShortShortShort

Dynamic|Static
Term|Term|[Term|[Term

Cable: ©
8.7mm

2-12 165 25xD 12.5xDj(50002000(30001(1000
Web: O

4.7/mm
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