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xDSL Multimedia & Multi-service Communication System
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Abstract

The first goal of this 3C group project is to
explore xDSL transceiver using SoC
techniques. The topics include technologies
of xDSL, mixed signal processing, VLSI
circuits, DMT engine, embedded DSP core,
mixed signal circuits testing, SoC testing and
design for test (DFT). Second, advanced
technologies for broadband services will be
explored. The specific applications include
VoIP, web proxy and real-time multimedia
services. In addition, we also aim to explore
advance protocol for mentioned services and
quality of service (QoS).

INTRODUCTION

F3t@— DT 4ot & s RAB R B AT

WEHET (1]
IHAEER AL EERETHA

SEAR T FERIR - AREE REHM

$—F AR E— DMT FE% ey
B A P @R AR R TR A
PIRAE B F AR RBAA PonEE
AL AT % TR AT AT 0 BHETHEE LA
JE % % (Programmable Filter)¥1 g $53¥% % 3+
#F A SBAGO) A A B (1-1) A7 &4
— BT BHRENVGA) ~ THALE
% 2% (Programmable Filter) & 3% 3% & 4 &
(Gain & Buffer) » @ 38 #4328 F 718 8]
WM SFALE I VGA 6938 35 - T 3H4E L
e R BB (1-2) 0 4 — M Chebyshev
K@ E&Z S > HHIETLE A 1.104x2"
MHz - (1-3) &l 4 % A AGC A
Programmable Filter # B &y & % » B (1-4)
Rl & 15 By 12 @ BE e L B 4 R o

LTS
Magnitude Detector

S EaTawRN

Bl(1-1) 2@k a3k 8 &3 5

(1-3) AGC #2 Programmable Filter 1% 5



B(1-4) AGC w2 isfises R

sk A A P @k DIT KSR
B EB MR [2]
ERFANCHEE BIEEARETHA
SHAE D RER CHEA

Fardl=:

W —F R SR A S
5 38 (DNT) A2 3 ik B4 A P 38 2R )i 25 44 22
o X FREERRERTHEAEN - )
4o 1 3 A7 k3R (AWGN) - 3 3% X 3K B3R
(NEXT) - &b R 36530 (FEXT) > &4 Tk
F1&(RFI) & R % 230 (Impulse noise)
BB R LB O R A e B A B
THHI o A Pk e B B (2-1) A7
T BAMUERER  BRAEIE R R ERS
BIELAEAE > A E IR BE LR A
SALEA A o IS EEIR B R RS MRS 1A 04 A
FUEE R R B (2-2) 7w o sbihE T3k 3%3
2A gate-level A T EEERE > L& &
MAEE TR NG 0.35 unlPAM #E2EFH -
BAlEAER T KAGAHERLER-3) -

Timing Offset Tracking Loop

Bit stream Output

(2-1) Bl IR A%

FHE= AN GZHMAA p %2 DU i
IP# a3t R KA [3]

EHAERRZFT BB RELTHA

2HMAB CHME CRBEE S BEH
EEW RER-EIRT

ASAEA=ZFHEZXF _FH - L
GE—FEz M IPREEZ RS NEZ
FREP o PR ey IFFT 69 224840 B (3-1)
B~ 0 8.8 T Il B $1AR 55 #8 # (MDCT) &
T AL B B85 F 7% 28 3% (MDST)  Reed Solomon
B Mo B (3-2)FFw » &2 THREX FSM
el B & %A K RS codec iy > T4y
#5F (codeword) & 0<n<255 > H423R & F
FEN B 0<t<8 - f& TCM 2 % 7% f# 4% % 4o [B]
(3-3) =+ b TCM M4 E +F - A
BARG(BM-to-ACS Routing Gene- rator)#
4 LA e 1% 4 BMU #2 ACS Fi4E#1E K > LA
FRTREXGBE -

X0 X0
KD XD —

5 = H ANt

KiAN=2) K (N -2) 5| m

XN 1) X (= 1)—3] Spcnllu!(;")

thun Phﬁ.:u =+ >
MDST  MDCT SR ==y

Control
signals ¥
Multi-mode Reed-Solomon Coglec
o
Sgrbome Calcylare ]
dat
Key FouAti

Data Input

Data Qutput

ACU

e
BARG
—_—
i |
L

v EE:
\ Cortrol Oretit |

B (3-3) THE X R4 ALS B Rk

Fiilw B A e @B EEAR
22 45 AR B AR B3k 3 [4]

IFHANBRE AL 2ERX2EHA

SHANB BB~ BRI SR
X E~ & ER



A ELEEMR PO EEIRTE
EOEBREARSABE > AZFHE
ZHFRE - NE—FE > Tty xDSL 4
A5 PE2% st i TCP Formosa » 3 4% 2 & 1k /8
RARAAITRIL SR P B testbed
b B FERAHERE XDSL 4988 b2 kg
BRI BMRAF E P A EEBAM RIS
REFEHEEEABEREZ € R H
(Application Layer Conference Tree):g
&% 3 24 Megaco/H. 248 /= - B (4-1)
RAEXREH Gateway B F » B A E A€
SRATE AR 2 AR o B (4-2) RIE @ RahE
E P EE LSRR B (4-3)8]
AW B —EHA %z Cost Effective b °

B (4-3) Cost Effectiveness

T3 A xDSL 4835 & % 3% T A XA &

et R ARER [5]
EHARBE AP RXELETLA
2HANE REE

EFE_ERR P KRMEZLZEEL QS
R > b HBR R F B3 AR
o0 B 9473 RTP 6918 i 4 — B A R A&
Ry H e > &d ns2 e R 1540
jitter &9 & A =T LAE 2| AL R 0 o B 69 4%
FMEBRAENEE  EEESTE 0 K

T RPRF R B R AR E - 24
A~ ﬁﬁﬂ%ﬁﬁ’ﬂﬁ%mm%ﬁ%
BLBEET - mRIFTAREFA A
P R o Mﬁm%%ﬁi%ﬁ
TCP-Friendly ik % 4%t &% % K (A New
Approach Using Time-Based Model for
TCP-Friendly Rate Estimation) - f£32 &
o X AL 0 % HARIE FAM RTP/RTCP 4 48 0%
#3869 loss-ratio & jitter-ratio %
PAR LA A AT Rl A ny TCP AL A oA 4T
TCP-friendly ik /&3t - THE A4 A ns2
#?—a‘iméﬁ ‘*Ff\** %

N

\;\\

e SE S

JEBP RS % 4 RE A % P A loss-jitter
Ak R P 2 A (The loss-jitter
Based Adjustment for Multimedia
Applications)

v
—Fj R1CP |

RTP [

RBEARE

NNNNNNN

: XDSL T £ #4644 12 58 8 ¥ 4%

s [6]

EHA A4 li#’élk“%’#%%

2HAB HRRF -ELAREE
ﬁ%@~@ﬂ%~ﬁﬁ%~ﬁx%

T8l

A ERH=FRHEXE R - K3t
A E L= F M %Ak A # XDSL &9 DSP #
'bnx‘:‘l' %ﬁ/%iﬁ Hﬁdﬁz Wﬁ)\ﬁﬁi
RMIERREZABAMAKLD A NREZZ
R EM AR o £F —F a3t E T R

(Q*ﬁk(‘Tmﬁ/\fhgi’fﬁ'f)gu)?&iigg*Z'béﬁ
“% 3B AR T R R & ARG
EEZFOFEFRABRT ZARF — IR



fh b BRI AR i R S B AR IR E
gh B T A EFEH#(Instruction Set
Architecture ISA)# A L & ¥ VDSL F 3,
Z3fE o B AKX T —EEBNE
(Graphic User Interface GUI)#&y DSP Core
& % % (Generator) » F AR RER X &4
#13% o VDSL T 2 AL B E R R EH X
Z2 B (6-1) ° B (6-2) & 7T S #Ab$fn
ﬁ%ﬁﬁﬁgéi%z¢%5°

Z A

(6-2) TLEALBMIZERIFLCE A
BRZEME

F3 £ xDSLRAERER A A 42 R

Hf v (7]
FHAHKHBE BRAXTFTRERZEEHKZ
SE\AR B

ADC BBAREWMFTERET LR A%
NEZEBRARER T > BERELWRE
FriR g Reh ik - IR AR — & A L&Y
BAMIRRE B RAMBRIES 0 REITAH
REZW BRI - FIRBE T EREH
b WA E R — 8T S kg TR
oo BRIFFE IS Ao o KRR
HTRES R —BRGIH T IE B —
HAhBgLReF K o A A BT HRE
RaERREs  BENEa RAREY

AL B BRI N - BRERRFE TS
EE I REME o

\4

r

ADC

Iinder

‘ clé*-
B(7-2) €% EHBA
e

) Vs

1/ f
|'. I'I
¥

Vi

|
CB(T-3) Bz ADC INLBEE

REFERENCE

[1] NSC Program Report, System Architecture
and AFE Designs of DMT Transceiver,
NSC-90-2218-E-002-038.

[2] NSC Program Report, Design of DMT
Baseband Processing Architecture for
High-speed DSL, NSC-90-2218-E-002-039.

[3]1 NSC Program Report, Design and
Implementation of Digital IP for DMT
Engine in High-Speed DSL Applications,
NSC-90-2218-E-002-40.

[4] NSC Program Report, Voice over IP (VolP)
and Web proxy over xDSL,
NSC-90-2218-E-002-041.

[5] NSC Program Report, Adaptive QoP/QoS
Support for Multiresolution Video
Application over xDSL,
NSC-90-2218-E-008-022.

[6] NSC Program Report, Parameterized DSP
Core for XDSL, NSC-90-2218-E-008-023.

[71 NSC Program Report, xDSL Mixed Signal
System on Chip Testing and Desin for
Testability, NSC-90-2218-E-008-024.



