Code for engineering design of generic cabling system for building and campus
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(0A) . (CA) . (BA)

generic cabling system for building and campus

( ) horizontal subsystem ——

( ) backbone subsystem ——

work area——

administration —



. 6 equipment room ——

10BASE-F

.7 campus subsystem——
. 8
.9
. 10
ACR Attenuation to Crosstalk Ratio —
ADU Asynchronous Data Unit
ATM Asynchronous Transfer Mode
BA Building Automatization
BD Building Distributor
B-ISDN Broadband ISDN ISDN
10BASE-T 10ABASE-T 10Mbit/s 2
100BASE-TX 100BASE-TX 100Mbit/s 2
100BASE-T4 100BASE-T4 100Mbit/s 4
100BASE-T2 100BASE-T2 100Mbit/s 2
1000BASE-T 1000BASE-T 1000Mbit/s 4
100BASE-VG 100BASE-VG 100Mbit/s 4
CA Communication Automatization
64CAP 64-Carrierless Amplitude Phase 8*8
16, 4.2 )
CD Campus Distrbutor
CP Consolidation Point
CSMA/CD Carrier Sense Multiple Access
1Mbit/s
1BASES with Collision Detection 1BASES
CSMA/CD CSMA/CD 10BASE-F CSMA/CD 10Mbit/s




CSMA/CD CSMA/CD Fibre Optic CSMA/CD
Inter-Repeater Link
FOIRL
CISPR Commission Internationale Speciale
des Perturbations Radio
dB dB
dBm dBm ImW
dBuo dBio ImW
DCE Data Circuit Equipment
DDN Digital Data Network
DSP Digital Signal Processing
DTE Date Terminal Equipment
ELA Electronic Industries Association
ELFEXT Equal Level Far End Crosstalk
EMC Electro Magnetic Compatibility
EMI Electro Magnetic Interference
ER Equipment Room
FC Fiber Channel
FD Floor Distributor
FDDI Fiber Distributed Data Interface
FEP [(CF(CF)-CF)(CF-CF)] FEP
FEXT Far End Crosstalk
f.fs For further study
FR Frame Relay
FTP Foil Twisted Pair
FTTB Fiber To The Building
FTTD Fiber To The Desk
FTTH Fiber To The Home
FWHM Full Width Half Maximum
GCS Generic Cabling System
HIPPI High Perform Parallel Interface
HUB HUB
ISDN Integrated Building Distribution
Network
IBS Intelligent Building System
IDC Insulation Displacement Connection
IEC International Electrotechnical
Commission
IEEE The Institute of Electrical and

Electronice Engineers




1P

Internet Protocol

ISDN Integrated Services Digital Network
ISO Integrated Organization for
Standardizafion
ITU-T International Telecommunication -
Union-Telecommunications(formerly CCITT)
CCITT)
LAN Local Area Network
LCF FDDI Low Cost Fiber FDDI FDDI
LSHF-FR Low Smoke Halogen Free-Flame
Retardant
LSLC Low Smoke Limited Combustible
LSCN Low Smoke Non-Combustible
LSOH Low Smoke Zero Halogen
MDNEXT Multiple Disturb NEXT
MLT-3 Multi-Level Transmission-3 3
MUTO Multi-User Telecommunications
Outlet
N/A Not Applicable
NEXT Near End Crosstalk
N-ISDN Narrow ISDN ISDN
NRZ-1 No Return Zero-Inverse
OA Office Automatization
PAMS Pulse Amplitude Modulation 5 5
PBX Private Branch exchange
PDS Premises Distribution System
PFA [(CF(OR)-CF)(CF-CF)] PFA
PMD Physical Layer Medium Dependent
PSELFEXT POWER Sum ELFEXT
PSNEXT Power Sum ELFEXT
PSPDN Packet Switched Public Data
Network
RF Radio Frequency
SC Subscriber Connector(Optical Fiber) (
SC-D Subscriber Connector-Dual(Optical (
Fiber)
SCS Structured Cabling System
SDU Synchronous Data Unit
SM FDDI Single- Mode FDDI FDDI
SFTP Shielded Foil Twisted Pair
STP Shielded Twisted Pair
TIA

Telecommunications Industry

Association




TO Telecommunications Outlet (
Token Ring 4Mbit/s Token Ring 4Mbit/s 4Mbit/s
Token Ring Token Ring 16Mbit/s 16Mbit.s
16Mbit/s
TP Transition Point
TP-PMD/CDDI Twisted Pair-Physical Layer Medium
Dependent/cable Distributed Data
Interface
UL Underwriters Laboratories
UNI User Network Interface
UPS Uninterrupted Power System
UTP Unshielded Twisted Pair
VOD Video on Demand
Vr.m.s Vroot.mean.square
WAN Wide Area Network
ACR Attenuation to Crosstalk Ratio
ADU Asynchronous Data Unit
ATM Asynchronous Transfer Mode
BA Building Automatization
BD Building Distributor
B-ISDN Broadband ISDN ISDN
10BASE-T 10ABASE-T 10Mbit/s 2
100BASE-TX 100BASE-TX 100Mbit/s 2
100BASE-T4 100BASE-T4 100Mbit/s 4
100BASE-T2 100BASE-T2 100Mbit/s 2
1000BASE-T 1000BASE-T 1000Mbit/s 4
100BASE-VG 100BASE-VG 100Mbit/s 4
CA Communication Automatization
64CAP 64-Carrierless Amplitude Phase 8*8
16, 4.2 )
CD Campus Distrbutor
CP Consolidation Point
CSMA/CD Carrier Sense Multiple Access
1Mbit/s
1BASES with Collision Detection 1BASES




CSMA/CD CSMA/CD 10BASE-F CSMA/CD 10Mbit/s
10BASE-F
CSMA/CD CSMA/CD Fibre Optic CSMA/CD
Inter-Repeater Link
FOIRL
CISPR Commission Internationale Speciale
des Perturbations Radio
dB dB
dBm dBm ImW )
dBo dBo ImW )
DCE Data Circuit Equipment
DDN Digital Data Network
DSP Digital Signal Processing
DTE Date Terminal Equipment
ELA Electronic Industries Association
ELFEXT Equal Level Far End Crosstalk
EMC Electro Magnetic Compatibility
EMI Electro Magnetic Interference
ER Equipment Room
FC Fiber Channel
FD Floor Distributor
FDDI Fiber Distributed Data Interface
FEP [(CF(CF)-CF)(CF-CF)] FEP
FEXT Far End Crosstalk
f.fs For further study
FR Frame Relay
FTP Foil Twisted Pair
FTTB Fiber To The Building
FTTD Fiber To The Desk
FTTH Fiber To The Home
FWHM Full Width Half Maximum
GCS Generic Cabling System
HIPPI High Perform Parallel Interface
HUB HUB
ISDN Integrated Building Distribution
Network
IBS Intelligent Building System
IDC Insulation Displacement Connection

IEC

International Electrotechnical




Commission

IEEE The Institute of Electrical and
Electronice Engineers
1P Internet Protocol
ISDN Integrated Services Digital Network
ISO Integrated Organization for
Standardizafion
ITU-T International Telecommunication -
Union-Telecommunications(formerly CCITT)
CCITT)
LAN Local Area Network
LCF FDDI Low Cost Fiber FDDI FDDI
LSHF-FR Low Smoke Halogen Free-Flame
Retardant
LSLC Low Smoke Limited Combustible
LSCN Low Smoke Non-Combustible
LSOH Low Smoke Zero Halogen
MDNEXT Multiple Disturb NEXT
MLT-3 Multi-Level Transmission-3 3
MUTO Multi-User Telecommunications
Outlet
N/A Not Applicable
NEXT Near End Crosstalk
N-ISDN Narrow ISDN ISDN
NRZ-I No Return Zero-Inverse
OA Office Automatization
PAMS Pulse Amplitude Modulation 5 5
PBX Private Branch exchange
PDS Premises Distribution System
PFA [(CF(OR)-CF)(CF-CF)] PFA
PMD Physical Layer Medium Dependent
PSELFEXT POWER Sum ELFEXT
PSNEXT Power Sum ELFEXT
PSPDN Packet Switched Public Data
Network
RF Radio Frequency
SC Subscriber Connector(Optical Fiber) (
SC-D Subscriber Connector-Dual(Optical (
Fiber)
SCS Structured Cabling System
SDU Synchronous Data Unit
SM FDDI Single- Mode FDDI FDDI
SFTP

Shielded Foil Twisted Pair




STP

Shielded Twisted Pair

TIA Telecommunications Industry
Association
TO Telecommunications Outlet
Token Ring 4Mbit/s Token Ring 4Mbit/s 4Mbit/s
Token Ring Token Ring 16Mbit/s 16Mbit.s
16Mbit/s
TP Transition Point

TP-PMD/CDDI

Twisted Pair-Physical Layer Medium
Dependent/cable Distributed Data

Interface
UL Underwriters Laboratories
UNI User Network Interface
UPS Uninterrupted Power System
UTP Unshielded Twisted Pair
VOD Video on Demand
Vr.m.s Vroot.mean.square
WAN Wide Area Network
3. 0. 1 (GCS) )
3. 0. 2
1. :
2. :
3. :
4. ;
5. :
6.
3. 0. 3 ) )
1 >
1) 1 ;
2) 1 4 ;
3) , 24 2




(HUB)

1)

2)

1)

2)

3)

4)

FTTD

5)

1)

2)

(HUB

) 4 ;
2 B
1 4
24
1
48 2
25%
(FTTD) ,
> 1DC
) RJ45

, HUB,

FD BD

FD

IDC

3.0.5

HUB

HUB



3.0.5

(m)

(m)

100Q

100Q

A 100kHz

2000

3000

PHX

X.21/V/11

B 1Mhz

200

260

N-ISDN

CSMA/CDIBASES

C 16Mhz

100

160

CSMA/CD10BASE-T

Token Ring 4Mbit/s

Token Ring 16Mbit/s

D 100Mhz

100

Token Ring 16Mbit/s

B-ISDN(ATM)

TP-PMD

2000

3000

CSMA/CD/FOIRL

CSMA/CD 10BASE-F

Token Ring

FDDI

LCF FDDI

SM FDDI

HIPPI

ATM

FC

(1) 100mm

5m) .

(2) 3000m

10m

7.5m (

7.5m,




(3) 100m

3.0 6 3.0.6
3.0 7 , . . . ,
, « » YD/T926.1~3  « /
YD/T838.1~4
3.0 8
3.0 9 ;
3.0. 10 ,
1 K
; FD
2 ; 3.0.3 5.0.1
3 »
1) > K
; 12 ; 3.0.10
3.0.10
H w
(m) (m) (m) (m)
100 90 3 7
99 85 7 7
98 80 11 7
97 75 15 7
97 70 20 7

C= (102-H) /1.2




W=C-7=20

C=W+D--
W__ 2
H__
2) , FD 15m .
) ) ; (cP)
(TP) ;
3) E E
4 ,
3. 0. 11 >
4- 0- 1 k]
4.0.1 . 4.0.1
(dB)
A B C D
(MHz)
0.1 16 5.5 - -
1.0 - 5.8 3.7 2.5
4.0 - - 6.6 4.8
10.0 - - 10.7 7.5
16.0 - - 14.0 94
20.0 - - - 10.5
31.25 - - - 13.1
62.5 - - - 18.4
100.0 . ; 23.2




0. 2
) 4.0.2
4.0.2
(dB)
A B C D
(MHz)
0.1 27 40 - -
1.0 - 25 39 54
4.0 - - 29 45
10.0 - - 23 39
16.0 - - 19 36
20.0 - - - 35
31.25 - - - 32
62.5 - - - 27
100.0 - - - 24
;1 100B.
4 ,xo x=6dB+101g(/+1)dB

4.0.3




4.0.3

C D
(MHz)
1<f<10 18 18
10<f<16 15 15
16<f<20 15
20<f<100 10
4. 0. 4 (ACR) 4.0.4 ( A.
, ACR 4.0.2 4.0.1 ) .
4.0.4 ACR
ACR (dB)
D
(MHz)
0.1 -
1.0 -
4.0 40
10.0 35
16.0 30
20.0 28
31.25 23
62.5 13
100.0 4
: ACR(dB)=al(dB)-a(dB)
al- ;
a_
4. 0. 5 , 3.0.5
) 4.0.5
4.0.5
A B C D
Q) 560 170 40 40




(MHz) (us)
A 0.01 20
B 1 5
C 10 1
D 30 1
4.0.7 , 4.0.7
4.0.7
(nm)
(nm) (nm) (nm) FWHM
(nm)
790 910 850 50
1285 1330 1300 150
1288 1339 1310 10
1525 1575 1550 10
01 : 62.5/125um  50/125um; « »GB/T 12357
Alb Ala ; 850nm 3.5dB/km (20° C) ; 200MHzkm
(20° C); 1300nm 1dB/km (20° C) 500MHzkm (20° C) ;
2+ : (( » GB/T 9771 B1.1 ; 1310nm  1550nm
1dB/km; 1280nm. 1310nm < 6PS/km.nm; 1550nm
= 20PS/km.nm,
3. : 0.5dB; 20dB, 26dB.
4. 0. 8 ) 4.0.7 )
4.0.8
4.0.8
(dB) (dB)
850(nm) 1300(nmO 1310(nm) 1550(nm)
(m)
( ) 100 2.5 2.2 2.2 2.2
( ) 500 39 2.6 2.7 2.7
1500 7.4 3.6 3.6 3.6




4.0.7

4. 0. 9 4.0.9
4.0.9
(nm) (MHz)
850 100
1300 250
4. 0. 10 » 4.0.10
4.0.10
. (nm) (dB)

850 20

1300 20

1310 26

1550 26
4.0.11

100 , 1MHz 15
5. 0. 1 ( )
5-10
) 3.0.3

5. 0. 2
1 , :
2 1SDN ,
3 » ;
4 El




(BD)

90m,

(FD)

3.0.3



7. 0. 7 6.0.6

; (BD)

10. 0. 1 . (CD)

10. 0. 2 )



10. 0. 3 ( >
BD CD
10. 0. 4 (FD)
(CD) (BD) ,
11. 0. 1 3V/m
11. 0. 2
11.0.2-1
11.0.2-1
(mm)
380V 130
70
<2kV.A 10
380V 300
150
2~5kV.A 80
380V 600
300
>5kV. A 150
1. 380v <2kV.A, > =10m 10mm,
2 Al E
3 Al El H

11.0.2-2




11.0.2-2

(mm) (mm)
1000 300
50 20
150 20
150 20
( ) 500 500
( ) 300 300
300 20
6000mm
S=0.05L
S- (mm) ;
L- (mm) .
11. 0. 3 >
1 E
2 k]
3 )
11. 0. 4 ,
1 > > 4 1
2 E
3 ) (FD BD) )
ivr.m.s .

11. 0. 5 )




11. 0. 7

11. 0. 8

11. 0. 9

11. 0. 11

12.1

12. 1. 1

12. 2

12. 2. 1

4 10-30

12. 2. 2
12.2.2

(SO HS NH NO

12.2.2

20%-80%,

10m.

) ,

(um)

0.5

/m)

1.4*10

7*10

2.4*%10

1.3*10




12. 2. 3
» YD5059-98

12. 2. 4

12. 2. 5

12. 2. 6

12. 3

12. 3. 1

12. 3. 2

12. 3. 3

12.3.4

12. 4

12. 4. 1

12. 4. 2

12. 4. 3

40%~50%.

12. 5

12. 5. 1

800mm, 600mm;
300mm;
220V. 10A
> « >
90m »
5m, 200 >
> 12.2.4 12.2.5
) 10-30 , 20%-80%.
( )
50%-60%,
> 25%-30%. 50%,

300mm;



12. 5

(1)

.2

(1]
o

(2)

300mm;

(1SDN)



(Star) . / (LAN/WAN) . (Wang 01S/VS).
(Token Ring). (Ethernet). (FDDI)
- 2 El
1
3 / H
, 25%; 24 2

) HUB  HUB 4



1 2 1 ) 1 » 1 ;
1000
50%, HUB, 48 2 »
) 25% , 20 ( 10
125 500 > , »
4 » HUB 12~48
3. 0. 4 1
1
(bit/s)
RS-232 <20K
DCP 100k
Star LANI M
IBM3270 IM~2.35M
4M Token Ring 4M
10BASE-T 10M
16M Token Ring 16M
TP-PMD/CDDI 100M
100BASE-T 100M
ATM 155M/622M
3.0.5 « » YD/T926.1
3.0.5 100? « / » YD/T838.1(2-4)-1996(1997)
120
ATM. FDDI 2,
3.0.5 1, )

7.5m

> 5m.




IEEER02.3 ( )
1BASES5S 10BASE-T | 100BASE-TX | 100BASE-T4 | 100BASE-T2 | 1000BASE-T
1 10 100 100 100(¢ )| 1000 (
)
(Mb/s)
IMB 10MB 125MB 33.33Mbps/ 50Mbps/ 50Mbps/
(25MB/ ) (25MB/ )
Manchester | Manchester | Manchester 8B6t ( PMAS PMAS
)
108 108 10" 108 10" 10"
1bit 1bit 1bit 1bit 1bit 1bit
PMD
2.0~3.65 2.2~2.8 1.9~2.1Vpp 3.15~3.85 2.14~2.4 1.0
(Vp)
1 10 16(100) 12.5 16 100
2MHz <264 NEXT<105 NEXT<182 1.0
FEXT<54.4
NEXT<105
<
3 3 100m 5 100m 3 100m 3 100m 5 100m
250m 4  140m 4  100m 4 100m
5 150m 5  100m 5  100m
2 2 2 4 2 4
1.2 3.6 1.2 3.6 1.2 3.6 1.2 3.6




IEEE802.3 (

)

1BASES 10BASE-T | 100BASE-TX | 100BASE-T4 | 100BASE-T2 | 1000BASE-T
<6.5dB <12.5dB <14.6dB <24dB
NEXT <11.5dB <10dB
>45dB NEXT NEXT NEXT NEXT
>45dB NEXT >33dB >19.5dB >27dB
MDNEXT >40.5dB
>38dB | MDNEXT ELFEXT ELFEXT ELFEXT
<23dB <20.9dB <17dB
>38dB PSELFEXT
PSELFEXT <14.4dB
<19dB
>8dB
PSELFEXT
<19.9dB
<570ns
<4000ns <0.35dB >0.585¢ <570ns
>(.585¢
<1000ns <50ns
<50ns <50ns
<570ns
4MHz 2 120Q
120Q .
>44 dB 150Q




ATM ( UND FDDIANSIX | IEEE802.12 (
25.6Mb/s 51Mb/s 155Mb/s 155Mb/s 3T1 )
100BASE-VG
2TP-PMD (
)
25.6 51.84 155.52 155.52 100 100
25.92T
12.96
32M 12.96MB | 155.52Mb/s 25.92MB 125MB(8B10 | 120MB(30MB/
B ) )
NRZ-1(4B5B | 16-CAP(4 NRZ-I 64-CAP MLT-3 NRZ-I(5B6B
) & )
2-CAP)
10% 108 10% 10 108 10° 1bit
1bit 1bit 1bit 1bit 1bit
PMD
2.7~3.4 3.8~4.2 0.84~1.06 3.8~4.2 1.9~2.1 2.2~2.8Vp
16
EMC:3V/ | EMC:3V/m | EMC:3V/m
m >264mVp
0.2 /S
IEC801-4 IEC801-4 IEC801-4
0.5kV 0.5kV 0.5kV
NEXT<20V
pp
3 100m |3 100m | 5 160m 3 100m 5 160m 3 100m
(UTP| 4 140m |4 140m 4 140m 4 140m
)
5 160m | 5 150m 5 150m 5 150m




ATM ( UND FDDIANSIX3T | IEEE802.12 (
25.6Mb/s | 51Mb/s 155Mb/s 155Mb/s 1 )
100BASE-VG
2TP-PMD(
)
2 2 2 2 2 4
12 78|12 78| 12 78 12 7.8 12 78
TIA/EIT- | TIA/EIT- | TIA/EIT-568 | TIA/EIT-568A
568A 568A A <10dB <14dB
1SO11801 3
3 3 5 NEXT 4 25
>40.5dB
1SO11801 TIA./EIA-568 | TIA./EIA-568A | TIA./EIA-568A | >0.585c
120QT A150Q(STP) | 5 UTP 150Q(STP)
150Q(ST 150Q(STP) <67ns
P) <0.35dB 150Q
2 2
IEEES02.3802.5




«

«

4. 0. 4

4dB, 4.0.2 4.0.1

4. 0. 7 4.0.7
YD/T926.1~3 o 1

) 3.
100MHz

850nm

0.8Db, ACR

0.5

5-10m;

1300nm

s

» GB254-1988

» YD/T926.1-1997
» YD/T926.2(3)-(1998)

’

(ACR) , 100MHz , 4.0.4
2 , 4.0.4
) «
1km ) 4.0.9
2km,
250MHz.
20~30m,

»

5~10m



8. 0. 1 , (BD)

11 .

11. 0. 1 )



1 « » EN50082-X . 3v/m,
» IEC801-3 ) EM

2 « » o
0.15~500MHz 130dB/m, 3.16V/m,

) 3V/m

11. 0. 2 ) « »TIA/EIA569

« »
GBJ42-81

11. 0. 3 , ,

s

FTP4 :

11. 0. 4-11.0.6 , ,

’ ’ o ’

, 1Vr.m.s ( ) . )



3
<30m <100m
C D <75 >75,<450
(m) <750 >750,<4500
(mm) 6~16 16~50
10 1 375 ,
2
11. 0. 11 >
1 LSOH
2 LSHF-FR
3 FEP PFQ
12
12.2
12.2.1 -12.2.6 > >
12.4.2
1 10cm 2.5-5¢cm,
2 E




12. 4. 3 4



