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DSL INTRODUCTION:

xDSL is a technology that allows high speed data transmission over existing
copper cables. This technology is designed to solve the most severe bottleneck in
the data access network between the Central Office and the customer, or end-user.

It includes HDSL, ADSL, RADSL, SDSL and VDSL.

The basic differences between the xDSL technologies are a matter of speed,
operating distance, the ratio between upstream and downstream speeds and suitable
applications. Such as:

HDSL: high-bit-rate DSL

Two HDSL pairs can replace a T1 line, achieving speeds of 1.544
Mbps over distances as far as 12,000 feet—without repeaters.
It is suitable for applications that require greater symmetry, such as
Access to corporate intranets, real-time videoconferencing and
telemedicine because of its symmetric performance.
ADSL: asymmetric DSL
This modem technology has been touted to support data rates al high
9Mbps downstream to the user and 64Kbps upstream from the user over
distances as far as 9,000 feet from the central office. Because it transmits a
much higher downstream rate than upstream, it is suitable for internet
access applications where far more information is downloaded than
uploaded.
SDSL: single-line DSL
The transmission speeds can reach 1.5Mbps in both directions. However,
the distance scales back to less than 8,000 feet.
VDSL: very-high-rate DSL
Maximum speeds for VDSL are 25Mbps downstream and 3Mbps upstream
over lines up to 1,000 feet in length.

Line Transformer in the application to HDSL
The line transformer is used mainly in the transmission line interface.
Figure 1(Bt8970 line interface) illustrates the interconnections.

The line transformer provides DC isolation from the transmission line by
creating a high-pass filter. The winding ratio of the transformer must be 2:1(line
side: circuit side) to the transformer (line side) is a very critical parameter. If the
inductance is too high, the cutoff frequency of the filter will be too low and the
Bt8970 Echo Canceller and Equalizer will not be able to cancel out the low
frequency components of the echo and Inter-Symbol Interference (ISI). If L is too
low, part of the information in the signal will be filtered out, thereby decreasing the
Signal-to-Noise (SNR) ratio. In addition, the line transformer must meet other
requirements to maximize system performance.



Table 3. line Transformer Specifications

Parameter

Data Rate

400 Kbps

528 Kbps

784 Kbps

1166 Kbps

Turns Ratio (note 1)

2:1 (+100% )

2:1 (+100% )

2:1 (+100% )

2:1 (+100% )

Primary Inductance ( note

5.8 mH (+10%)

44 mH (+10%)

3mH (+10%)

2 mH (+10%)

2)

Return Loss 16 dB 16 dB 16 dB 16 dB

(mid —band ) (13 to 100 KHz) (18to 132 KHz) (40to 200 KHz) (40 to 300 KHz )

Return Loss -20 dB / decade -20 dB / decade -20 dB / decade -20 dB / decade

(low —band) (below 13 KHz) (below 18 KHz ) ('below 40 KHz ) (below 40 KHz )

Return Loss -20 dB / decade -20 dB / decade -20 dB / decade -20 dB / decade

(‘high —band ) (‘above 100 KHz ) (‘above 132 KHz) (‘above 200 KHz ) (‘above 300 KHz )
Longitudinal Balance 53 dB 53 dB 53 dB 53 dB

(low —band) (0.5t0 100 KHz) (0.5t0 132 KHz) (0.5t0200KHz) (0.5t0300KHz)
Longitudinal Balance -20 dB / decade -20 dB / decade -20 dB / decade -20 dB / decade

(‘high —band ) (‘above 100 KHz ) (‘above 132 KHz) (‘above 200 KHz ) (‘above 300 KHz )

Insertion Loss

0.5 dB at 13 KHz

0.5dB at 18 KHz

0.5 dB at 26 KHz

0.5 dB at 40 KHz

Frequency Response

+0.1 dB
(13 to 100 KHz)

+0.1 dB
(18 to 132 KHz)

+0.1 dB
(26 to 200 KHz )

+0.1 dB
(40 to 300 KHz )

Total Harmonic Distortion

(note 3)

-70 dB at 13 KHz

-70 dB at 18 KHz

-70 dB at 26 KHz

-70 dB at 40 KHz

Notes: (1).

Turns ratio is specified line side to circuit side (line side: circuit side).

The line side windings are usually split to accommodate a DC blocking capacitor.

(2). The primary inductance is for the line side of the transformer.

(3). Test Condition:

14 dBm on line side ( 135 ohm load ) with DC current present (if applicable).

Table 4. Line Transformer Application Specific Specifications

Parameter

Requirement

Operating Temperature Range

-40°C to + 85 °C

DC Current

60 mA

Dielectric Strength

1500 VDC / 3000 VAC

Creepage and Clearance




ISDN INTRODUCTION
ISDN: Integrated Services Digital Network
ISDN is a method establishing a digital connection between two points in the

telephone company’s switched network

ISDN provides a raw data rate of 144 Kbps on the existing local telephone wire.

LAN

The 144 Kbps channel is partitioned into subchannels : two 64 Kbps B
channels and one 16 Kbps D channel.The B channels carry customer voice
or data signals. The D channel carries signals between your ISDN
equipment and the phone company’s central office. The “Integrated” part of
ISDN’s name refers to the combining of voice and data services over the
same wire.

INTRODUCTION

A local area network (LAN) is a group of computers and associated devices
of that share a common communications line and typically share the
resources a single processor or server within a small geographic area (for
example, within an office building).

The Ethernet is one of the main local area network technologies. The most
commonly installed Ethernet systems are called 10BASE-T and provides
transmission speeds up to 10 Mbps. Fast Ethernet or 100 BASE-T provides
transmission speeds up to 100 megabits per second and is typically used for
LAN backbone systems, supporting workstations with 10 BAST-T cards.
Gigabit Ethernet provides an even higher level of backbone support at 1000

megabits per second (1 gigabit or 1 billion bits per second).A token ring
network is a local area network in which all computers are in a ring or star
topology and a binary digit- or token-passing scheme is used in used in
order to prevent the collision of data between two computers that want to
send messages at the same time. The token ring protocol is the second most
widely-used protocol on local area networks after Ethernet. Token ring
technology provides for data transfer rates of either 4 or 16 megabits per
second.



IEEE1394 INTRODUCTION

FireWire is a high-speed serial input/output (I/O) technology for connecting
peripherals to a computer. Originally developed by Apple, FireWire is now
an official industry standard (IEEE 1394).

FireWire 1s one of the fastest peripheral standard ever developed, which
make it great for use with multimedia peripherals such as video camcorders
and other high-speed devices like the latest hard disk drivers and printers,
New Power Macintosh G3 systems include two FireWire ports that operate
at up to 400 megabits per second.
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f12 & Ethernet DL M £% 2

Ethernet: — /)51 (Local Area Network) .1976 4724, & X 4F IEEE802.3 3 1

L BAERCH TOVARHE, ##% 4 10Mbps. Ethernet 734

X BaseY

X=i##* (Mbps)

Y=25 2k 53

il

10Base2 (thicnnet,52Q %5, 2 $HJE 200 2K, RG58cable k& BNC #:3k, AL
F hub RZEKFEES) 1995-11-14

10Base5 (thicnnet,52Q FEHAZZIZk, 5 RIS RANDEL AL 500 K, BEERLFIAlIA
700 K, [FFER]H hub SRIEKER S, HATCAR D, KO cable 11 H#ED
1998-06-27

10BaseT (twisted Pair F RJ45 8 RJ11, 1J3E 100 KEZEFLFI HJIL 300 2K, H cable
J& CATS) 1995-01-24

100BaseT (Fas Ethernet J{- A2 10 £, AEERL 3 %, Sibr L& 10BT — 1.5 £ 100

K~150 2K) 1997-01-07

100BaseFX (J:45) (Fast Ethernet 21 64T 100 K KD 1998-3-23

100BaseTX (twisted)(100BaseT 1) —Ff HE 45 28 /& Two — Pair Cat5 B¢ 5 4) 1998-06-30

100BaseT4 (10BaseT [¥]—#f, 4 RIE 4042 four-pair Cat3 B H 4 )

100BaseT2 (100BaseT [—#f, 2 $RIZEDILE two-pair Cat3 B 1F)

100BaseT4 (10BaseT [f]—Hf, 4 512404k 2 four-pair Cat3 BLH L)

100BaseVG( VG 72 Voice grade ¥ &K, 10Base , VG 1Y 100VG-AnyLAN J2& X
'BHE AT 4534 Ethernet t2 1] L% 3#: token ring 155, 100Base VG & 100Base T
[F]—Fh, S22k four pairs of Cat3 UTP wire,100BaseVG 5t HP A w] £
i, 1995 4% 1SO HIkitE, SEFrE 1998 4F LA FHE ) 1998-6-30



7. A4z TI/EL?
Telecom:$i 1) 72 AT AnT HEL TH BTt
Telecommunication: i ({2 £l IR ZAL A 2 B % sl RN .
TUELl REEEFREARE, HAH2MITMER!
]/ P T A 2 i

El 2.048 Mbps

E2 8. 848 Mbps,fH1 T 4 4% E1

E3 34. 368 Mbps,fH24 T~ 16 4% El

E4 139.26 Mbps, #1471 4 4% E3

E5 565.148 Mbps, #4714 4% E4

HA/AESE I — Pl s 4%, T-Carrier 245, A LG AEE L.
Tl 1.544 Mbps,24 > 64Kbps.

T2 6.3 Mbps, #1474 4> T1 {Fi&

T3 44.736 Mbps, 4T 28 /> T1 fFiE

T4 274.176 Mbps, 24T 168 /> T1 {514

DSO  64Kbps, H T H #1015 5 RS

DS1 1.544 Mbps (T1)

DSIC  3.152 Mbps 1 2 4~ DSIC 41

DS2  6.312 Mbps(T2)H 2 4~ DSIC 4%

DS3  44.736 Mbps(T3)H1 2 4> DS2 4%

DS4  274.176 Mbps(T4)H1 2 /> DS3 ZH )i
8.1 15 W 28 Ji M 55 [l 2%

1. WAN(Wide Area Network)/ 4%, 10~1000 2 5

2. LAN(Local Area Network) Jaj3g ™, 1 A8 A4

3. MAN (Metropolitan Area Network) 3%, 5~50 /2 HL
Internet H A K 3500, HATZM LR TEALCE 3000 776, I HiELLEE/NS
100 5 BLEFR 38 R o



9. HAb

Fire Wire: {1 IEEE 1394 5§ I-LINK, J#H# X 100, 200 =% 400Mbps, 11 %iA 2Gbps, cable
PR 4.5 KB KRR 16 > cable 4y 72 2K, Fire Wire »& High Performance Serial Bus.

SDH: [P R4, WY STS-1. 51.84Mpbs, 1AL STS-3 AAmlAE 3 £ STS-1
PR, RIRRHE, FEARMIN % & 8KHz BY 125uS.

SONET: [RIZPOGET M, T2 m A WDGLT AL 5 IH ) POTS HilZk JE Bint bt . Hoadi#e
51.84aMbps ¥ =ik 45X51.84Mbps=2.488Gbps, 7% [H SDH /& SONET.

Duplex: UL, a2 —ANliE B 2 ANJ7 ) BIiAE, Wl EINAE 2 ANJ7 1) i AE g 4
BL, AR T TR AR, fad 5 IR A feid k. TSR
Kelala AT B T4k

Simple channel: 15 BM—"N&MGE ANBI—NOME N, 8 JLANERZE (—DNREZDMO
TE—AN TR R AeAE 3 —AME R, TSIk A8 38 (1) AT 2

Symmetric: XK, FEH)IE P TT 1a) ] L AR R

Asymmetric: AT MTHEEAE], FARFRIEAES, W ADSL, 47 (AMZEEIH )
HJE N 1.5M~9Mbpds, FAT 4 16K~640Kbps.

Synchronous transmission: [F] 5 f£ %

Asynchronous transmission: 720 &

1985 4F: Bellcore #2117 SONET [Al 2 64T bk

1989 4 CCITT #2%Z T SONET #rifEf JE i B L%y SDH #rifk

STS & Synchronous Transprot Signal [F {5, &N [P AEHIE 5

SONET & [F28 Y6 4F M [ FR#E Synchronous Optical Network.

STS J& SONET [J—FJE, STS TEH T HifLhm R4,

OC & SONET 157 —MiLiE Aotk & 41

Fibre Channel %51l —MFs 12 622 B0 S sl mor vk, A& 5 vl ) 100Mbps 2|
800Mbps, HH FEZROCAS, [FIH AL SR BT O £ 4 -

IEEE 1394 1Y Firewire, %0740 RIFERIH S 2ebnife, Sl B R A = Ik, {EH 6
X BERON S o A = Fh i 24 1EFE A : 100Mbps, 200Mbps, 400Mbps.



Data Magnetic Application Notes

NO. Terms Explanation

1| 10Base-T 1990 4, IEEE 802.3 [ 3 28ak 5 2% UTP £k Sl UK K (Fbr#E, 100Mbps, 100 2K

> | 100 Base.TX 1992 4F, IEEE 802.3u FrfEilE H] 5 28 UTP Ze sty LUK M If1 45 4E, 100Mbps,
200 K

3 1000 Base-T 1996 4E, IEEE 802.3z il T-IKLUAF LA, H UTP 28, 1000Mbps, 100 >K

4 | ADSL Asymmetric Digital Subscriber Line, NXTRRE T H 2k, 1996 H772E,
Har A& E Uk K bs#E, F4T 1.5 Mbps~9 Mbps, ['4T 16 Kbps~640 Kbps

5 ATM Asvnchronous Transfer Mode P AL Rk L, %4 25 Mbps~20 Gbps

6 Broadband Access i M, A FDM #iior8 FHE AR, 13k 20 Mbps, %1 ISDN,

7 | Cable Modem FIHA LM M, T4T: 38 Mbps.  ['4T: 10 Mbps

8 CEPT European Conference of Post Telecommunications W HE B HE RS 1 2

9 Choke AR 2 P/ H G T %

10 | Combiners N

11 | Digital Audio oAb, AR HORE 8000 /FP: CD &M 1.41 & HIR/FS

12 | Diplex filters KL gEP 2%, ERIHJER A —ie, HT HFC R4 GiFPHIEM

— E MG, BAMSEEESH, &OHF="%mH: IN, OUT M Tap, — M Tap

13 Directional coupler
A1 OUT B &

14 | DS3 Digital System3.[r] T3/E3

15 | El /RN B AR HAE, 2.048 Mbps Xt W AEZE [/ H A4 T1 (1.544 Mbps)

16 | E3 H [/ R AR v . 34.368 Mbps. ol WA 56 [H]/ [ A A T3 (44.736 Mbps)

17 E4 R/ BRI AR AE, 139.26 Mbps XTI AEZE [/ H A A T4 (274.1 Mbps)

18 | Echelon A P e 2 (IR, 1.25 Mbps, 2850 UTP 2k, fR/DH]
LK%, &Pk, %47 FDM £, J& T baseband 1441, 17 IEEE 802.3 #rifk, 1976 1F

19 | Ethernet
Eh 2 [t O A4 Ok FE Y X, S #E S0Kbps~1000Mbps, LA M J& T baseband network

20 | Fiber Channel JEAIHTE,  100Kbps~800Mbps, #ritErdl (ANSD X3T9 FUHil

21 | Filtered connector A filter [PLEFEES (ﬁ[l RJ45), Ui Pulse Jack /i

2y | Fice wire B IEEE 1394 #3#E, /& Fhmi, 400Mbps flRHAS, 252 FH S ) ¢ T e F i mifk
frbriE, ANGEE AL, n[PL 2 ANl VIR CIUEEH AR 22

23 | GLite ITUG992.2S #rifEtt ADSL %5224 (FrLhny lite, SEfr b lite 42 light FIEE)
ADSL LR 8 K, AF: POTS FILTER

24 | HDSL High-rate Digital Subscriber Line, ] DSP £ A KW BRI, F LA 8 FE1h 2614 2]
1.544Mbps.3.6Km A H TR I, B 2 X (4 48D fizk

25 | HDSI2 HSDL2 HA 548 1t idk, PUH-—Xiiize (2 #id), #4488 HDSL

6 | HrC Hybrid Fiber Coax, /& G4E, (RN TALRE 0, M. Hor DL
&, FdbZEnY4 DOCSIS (Data Over Cable Svstem Interface Specification)

27 HPN Home Phoneline Networking V2.0 iX £l 10.8Mbps

28 IEEE 1394 [7] Firewire

29 | IP Internet phone. Z& 5 12/ /A, BEAT FEAG

30

ISDN S-Interface

HPIR 4 (440D %42, 192Kbps




