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Development of the Low—cost Optical Access Equipment

Technology
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SUMMARY

1. Subject

A study on the development of low-cost access equipment technology

2. Purpose and significance of the project

A. Purpose

The purpose of this project is to implement a low-cost optical access network in
which the optical cable can be extended directly into the customer's premise or to
the neighbor of the customer place with a cost comparable to that of the xDSL
system utilizing the existing copper cable. The scope of the project includes the
development of ATM-PON (Passive Optical Network) technology with splitting ratio
of 64, OLT(Optical Line termination) with a switching capacity of 622Mb/s 32x32,
Pole and Desk-top ONUs, and VDSL modern chip to transmit more than 20Mb/s
over the existing telephone line. It also includes development of access and service
node interface technology to provide various services such as voice and broadband

multimedia, and so on.

B. Significance of the project

The broadband access network are being deployed in various schemes, namely
xDSL utilizing the existing access infra structure, FITL(Fiber In The Loop) using
optical fibers, RITL(Radio In The Loop) using wireless radio channel, and satellite,
etc. The access network has been undergone a drastic change in recent few years
with the wide deployment of xDSL and HFC. It was very successful in providing a
high-speed internet access. It, however, has several problems described in the
following.

First, the current ADSL network has a limitation in bandwidth and does not provide
the differentiated services. The communication service provider needs to create

new services compensating the revenue decline expected in the voice service.
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The new services is surely realized on the high quality network in which the
differentiated services are provided, the communication security is guaranteed, and
the wide range of bandwidth is available to meet the ever increasing bandwidth
demand from the user. The second problem is the so-called 'digital divide"
problem. The ADSL is deployed only in the highly populated area such as the
apartment complex. The way of living, the culture, or even the competitiveness of
the people tends to be determined by the accessibility to the high-speed network.
The ADSL cannot, however, effectively be deployed in the rural area, the suburban,
the single-family residential area, or the other remote area,

The optical access networks deeply deployed into the access network - namely,
FTTH, FTTC, FTTN - are being considered the solution to overcome the limitation
of the current high-speed access network. Especially, the PON(Passive Optical
Network) is recognized as the cost effective optical access scheme and therefore
there has been a lot of activities on the standardization, system developments, and
field trials for the PON access networks in the North America, Europe, and Japan.
This project aims to realize a FTTC/N/H optical access network providing the
bandwidth ranged from a few Mb/s to hundreds Mb/s in a cost—effective way. To
achieve the goal of low-cost, we chose PON scheme in which multiple customers
can share a single optical fiber through a passive optical splitter. ATM was chosen
as the data link protocol for QoS and the communication security. Most of the core
technologies have been developed in the project and they include 10Gb/s ATM/IP
switch, ATM layer processor, ATM-PON MAC, and ONU intgrated function chip,
and VDSL modem chip. The object of the low-cost has successfully been achieved
as the result of all this effort.

The capacity of ONU was reduced to a single user in the case of FTTH and to 10
~30 users in the case of FTTC/N. The coverage of PON is up to 20Km and
therefore users living in the remote place can access the network with a bandwidth
over 10Mb/s. The another feature of PON is the dynamic bandwidth allocation. The
whole bandwidth of PON link can be temporary allocated to a single user on
demand bases.

Consequently, the ATM-PON access network is considered a solution to
compensate the demerit of the current ADSL network and also regarded as an
effective scheme for the FTTH network expected to corne after xDSL. In recent
few years, the cost of the optical transceiver has been drastically reduced and
therefore the biggest barrier against FTTH are disappearing. It make the prospect

of wide-scale FTTH deployment even more bright.
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3. Contents and scope
A. The final goal of the project

The goal is to implement a low—cost optical access network in which the optical
cable can be extended directly into the customer's premise or to the neighbor
of the customer place with a cost comparable to that of the xDSL system
utilizing the existing copper cable. The scope of the project includes the
development of ATM-PON (Passive Optical Network) technology with splitting
ratio of 64, OLT(Optical Line termination) with a switching capacity of 622Mb/s
32x32, Pole and Desk—top ONUs, and VDSL modem chip to transmit more than
20Mb/s over the existing telephone line. It also includes development of access
and service node interface technology to provide various services such as voice
and broadband multimedia, and so on.

B. The scope and contents of the scope

< Development of a low—cost OLT/ONU system based on PON

o Network architecture: ATM or IP based PDS(Passive Double Star) network

o Capacity of OLT: 128x128 155Mb/s switching capacity (20Gb/s)

o ONUs : Electric pole type(FTTC) and desktop type(FTTH) ONUs

o Subscriber bandwidth: FTTC type(IOMb/s), FTTH type(30Mb/s)

o PON link transmission speed: ITU-T recommendation are supported, (symmetric
type: 155Mb/s both for up and down stream, asymmetric type: 622Mb/s down and
155Mb/s up.)

o PON splitting ratio: 32 ( up to 64 in the maximum)

o The number of ONU: 1024

o Services: POTS, VDSL-based broadband multimedia services

o ICs: ATM/IP switch IC, PON MAC chip

¥ Electric pole-type ONU features

- Services: POTS, VDSL(PowerDSL)-based multimedia
- Data rate: PON link transmission rate

- Data link protocol: ATM

— The number of subscribers: 8~12 subscribers
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-Bandwidth per subscriber: 1~10 Mb/s
-Weight: 15kg for & subscribers

-Dimension: 600x300x300 mm® for 8 subscribers

< Development of a VDSL modem chip

o Modulation scheme: ITU-T proposal is supported

o Transmission media : telephone cable

o Transmission distance: up to 7km with a rate—adaptive feature

o Transmission rate : 1.5~52Mb/s in the down stream(could reserve the
requirement of over 26Mb/s in consideration of the cost)

o Power consumption :@ less than | Watts with 1,5 V voltage supply(could be
changed according to the status of the available domestic foundry.)

o Semiconductor technology: 0.25um CMOS (could be changed according to the
status of the available domestic foundry.)

o The price goal: unit price $30

C. Target Network Diagram

n& =M
PDSL
et H il i
210 2= . A Z2|F H=Z
2559/ — ECHE A
|4 21 & ONU| (OLT)
= -
PDSL | mssd
STB = IPDSL .
I - PDSL: Power DBI
dij-dxa ONU 2012 OLT: Optical Line Terminal
ONU : Optical Network Unit
-~ SLIC : Subscriber Line Interface Circuit
STB : Set Top Box

— FTTC-20Km) —pp
< FTTH >

* PDSL means a VDSL

* The shadowed elements are included m the scope of the project
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4. Results

In 1999, the first year of the project, the core technology development and system
design for ATM-PON ONU/OLT were conducted. In 2000, the prototype for the
ATM-PON system was designed, fabricated and tested. The development of the
core technology has been performed following the first year. In final year, a
commercial model for ATM-PON system was developed and the development for
core chipset was completed. The major results for research and development

activities are as follows.

A. ATM-PON system
(Photograph of the whole ATM-PON system)
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intems

sub-
system function block Features
- ATM/STM1, ATM/STM4c, ATM
Service node VP/VC PVC .
interface - IOOBASE-T }nterface
- V5.2 PSTN interface
- nx64 TDM leased line interface
Capacity - 622Mb/s 32x32 ATM cell switch
(20Gb/s capacity)
- ATM-PON MAC Master function
Access Asymmetric: 622Mb/s down, 155Mb/s
interface tip Symmetric: 155Mb/s both for down
OLT
and up
Protection - 1:1 protcction(switch, processor,
interface plug—in unit)
— conentration ratio variable in the
Concentration range of 1:1 28:1
(622Mb/s PON 28 port —> 1:28
concentration ratio)
ATM - VP, VP/VC switch ( 65K connection)
layer - Support CBR. VBR. ABR, UBR
processing - UPC function(PCR, SCR, MBS)
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Items

sub-system Function Features
Block
Access -Maximum 1:32 split
Distribution —support full duplex protection
Network -maximu transmission distance : 20km

Access -ATM-PON MAC slave function

Network sspeed ! the same as that of OLT

Interface -2 level priority DBA
-VP,VP/VC operation

Ou&\?gor ATM Channel | _ UPC function(PCR, SCR, MBS)
-Broadband : VDSL,(ADSL)etc.
(FTTC/XDSL) . -~ Narrow band :PSTN, SHDSL

Subscriber . .

Interface -Installation electric .pole, walll to.
cover 20~30 subscribers weight.
20kg, Dimension 40x50x20 cm

Access -ATM-PON MAC slave function

ndooy oNU | Netwerk | speed - the same o tht o OLT
(FTTH) Home
- ATM 25Mbps ,10/100BASE-T
network

B. Equipment cost per subscriber

Final goal

Comparable to the cost of

ADSL technology ($300as of
1999)

Result
$ 180
FTTC/VDSL (excluded user's modem)
FTTH $ 500

*The cable installation cost was not included in the price estimation

C. Core technology and ICs developed in the project

IC name

Function and Feature

ATM-PON Master IC

ATM-PON Master PON-MAC/DBA function,
Support of 64 splitting ratio

ATM-PON Slave IC

ATM-PON Slave function, TDMA MAC

10Gb/s variable
packets witch

622Mb/s 16x16 switch, ATM cell IP packet
switch Output buffer shared memory switch, 8
level QoS.

ATM layer processor

622Mb/s ATM Cell layer processing, LPC, real
time OAM, QoS buffering

VDSL modern chip

Support ITU-T Standard, QAM modulation,
asymmetric 26Mb/s in ds and 13Mb/s in us,
symmetric 13Mb/s

ONU function IC

ATM-PON slave and ATM layer processing

ATM Circuit
Emulation

AAL1 SDT/DBCES, 8 TDM channel, 256 VCC
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5. Applications of the results

The FTTC or FTTH based optical access network can be built in a cost—effective
way with ATM-PON system. The possible optical access network configurations are
as follows:

O FTTC/VDSL Network

-Provides more than 20Mb/s high—-speed service by installing ONU near to the
subscriber's place and using the existing telephone copper line in the final drop
section to the subscriber.

—Major application area is the rural area and the single—family residence area.

O FTTH/FTTB Network

- Installing optical fiber to subscriber premises or business offices for unlimited
bandwidth provision.

O Integrated Access Platform

- Integrated services for narrow band and broadband

6. Expected effects

The commercial model system of ATM-PON and the related core technologies are
planned to be transferred to the manufacturers and expected to finally be
commercialized. The expected effects are as follows:

O It can provide high-speed information communcation service up to 52Mb/s to the
existing telephone subscribel: by combining the existing copper wire and new
optical fiber in FTTC network.

O ATM-PON technology based on the low-cost passive optical devices will
significantly reduce the initial fiber, deployment cost which is considered as the

major obstacle in the way to the full optical network,
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O Core chipsets such as ATM/IP switch, revised ASAH-L4, APMC, APSC, ONUC,
VDSL modern chip, etc. will be used for the low-cost and moderate speed
multimedia access.

O The TDMA-PON/FTTH will be in superior competition with the current copper
subscriber network in terms of the channel cost per subscriber and the

performance.
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- TM(7]% 5): 1584
=4 ZAES : =4 134
B Y53 . 55 29, =9 74
- AR 129
o ZyaE 359
T2 2874

_41_



Ay

ks

odk
Biie
o

a9 7]

=

A8 J§

10Gb/s 7pHdo] sf7l ~=90%] ] 7

_ 5 = o A 5 5

T A&E5AT | Erlang System ;\]Ezglléqg 5 % T, ASIC T, AW %
— B ~1 O

- Erlang H# F% A4, ASIC 74, A%}

ATM-PON A| =¥l 7jgt

- ETRI : 7154, AA, A=, A8

}O B
}éo’wzaij}TNoD% - KT @ 715 3t 4 48 A3
e _ 9B T A7 NDS ¢ Al2E
FFEAT PR F l=s i,
VDSL =% 7
A3 - ETRI : 71% 74, 47, A9 2 24

- A A, AF

ONU &A1

A-PACK - ETRI: 715 4

- A-PACK : AA, A1z =L A3
ATM-PON QIHY A& 7=

AE/&49 ICU - AagAtEe dF
- MPLS 7|5 7|+
A&Ed VDSL =9 A7
A&l AAL2E o] &3t S4/dlolH FA] A5 ot
3o Ethernet - PON 7]%& %A}

A3d dAFFAYH 2 BN AA

1. d730H 2 A7AA

A7 e F7AA An) 714 ke HAN/B-ISDN A, MAIN A4 5 BF 383742 &3

of 7] gRY 7 A AGAY B Vless g dE&sielon, AN S

T713, WA 2 A 2'AA, BAAGAE 3 B dNER Ve 9% 271
9}_‘%% sttt Al 7o AA s T3 Al2RAAY gHE skl ATM_PON

A 714 (ATM-PON MAC, ATM 29X, VDSL 293 5)o #A Mts =283
Tk A FZ AE JFFYIE HAE Jhsstar ATde AFAAIE Y A Hd
I3 %%O&? 2EAA o] Fest eSS 8ot ATFAAESY] FEAESE &g FX

o LN
fo
1%
d

B AT el AAsE B Fu) BAG Axe) AF JTe] FEE okabso]x
5T el QAo AVF AT Felol= Be ol gol AT B2 471 JAT B
| gelstglont, 1) 9AZE A oistz AFdse] Felsd Rasith et A3
of KT7b ¥ Abglel $5QFAAZ Folstgla ueix 34 4A7t A% =

N

_42_



B QTS Fstel F AU el AAH FAL AL ot Ea
%g AEsa, A Qs BE se A2 T4 % 7]
S

rlr
e
o>

o,

_0|L

Q
o oye i o

slave 3, VDSL 2= #, 23 ONU 23753 5& A4 /fdste] &=

&2 7 A=F sl

Ao A] ETRI= FaHA7| #0224 AA 7e/hds S3sta Al=d7s3 347«
NS FrEsiglon, o] 7|9A= A28 7 74 2 483t S "Hdsiglen, &
2GR AREAE 8N, Al 2E Y] gt A4, o TFEARE AR AE[ 2~ AP T
dghs @delddth. 28a AFTdE a8 oR FX87] fste] 2 VaE A A At
52 TAE TEATFIE 9o, 4 #A AFAdA 9 @iaEr A
H/W 2533 9 S/W AF-He3E Fi HeA o35 /M ste] d&3 A7) Eo]

2. 1A AA

W HIAE 1998.12.~ 2001.12. 713kl € A7k FIEYA GH] et Akl o
HE A7ME W& AHE 7)ET FozA B AE oo AH2%elAE ATM-PON A
28 2 A7)zl el TlEstal, A3 HAEAE sdE AR AL 2 A
of vl 71&ata, A4FelE 7IdA FERdel HgaA 2 i FHA el dis] 7
=30k Ao R ASFAM = AEoRA ¥ AFUNE At i &gt 7)o atel
el 7)< @

p

i

_43_



A 2 F ATM-PON A|A#® 73+

_44_



A 2 & ATM-PON A|&® 7

Al 1A AE" A

1.ATM-PON 13 A}gt

ATM-PONLS W =o| A 714 ]— weko g TOLT-ODN-ONU, 2 A%t ODN2 IA}
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ATM R4 &5 PVC : 65,000 connection
o dek 2 sk 155Mbps
HIthA @ 3}k 622Mbps/A&
PON A3t 155Mbps
(ITU-T 0~20km A%
G.983.1) 32 ONUs/PON (64 7+A &3
OLT <lE]# o] 71s)
T ITU-T G.983.4 DBA 7174 "=
Broadband : ATM/SDH(STM-1,
STM-4),
/A 2~ Qg Ethernet Bridge (FE, GE*)
Narrowband : V5.2, TDM
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152 155Mb/s &%
FA 10Gb/s7HA] =
L L I S Py
u, e dE Aldel A8

Al Fg HgE FEOR

::14
)
ofy
O
E z ¢
x>
T
ot 2
)
ﬁV_‘,

o ALxE 622Mb/se] FES5
= 155Mb/se] HAE R 3 H4217)
7N

reo) 91 ek,

“ o
u
KNS

OLT

Optical splitter

__DEELD__-DDD_ ONul—l H D

AX signal

TX signal
QLT Optical Line Termination
ONU: Optical Network Unit
QODN: Optical Distribution Network

(¥ 2-3) ATM-PON A|2H=

2 Ao A= OCP, NEL, HITACHI, 9@ AGEREAFoA 7N ©hA¢] 9= HAE RES
F FTA7E et HAES Hotow o] ANES 7 JdAle] Agste] 4 st
sl e = FEshd Tt
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L ETRIIAMZ 521421 HAERE S FEFA7|E dsle] HAE Fo Q). o]efsh
AAEL T892 HAE B g FEHEFA7|7F A 7)o v 7pdoz B Al H84
T IEF At e =go|duh A AYEE A|x#o= HITACHIAFS] ATM-PON 3%
EWAHE ALt

« F9F 99 Aol HEE Res AF ST jle Rte]l gon®w HuA HE
o3t Alojo} T2 WHow F Y& Alojsoor gk

* Turn-on A4 WA : #o]A7F AX ZejellA AZ woll= Hlo] Y774 o= e
AlZE Aol AE o] Ze AF AxEo] s s 1 Ak, 2822, first bit
predistortion W¥o] Fa 3w A AL JAo|AE turn—on A Ao] YEZ oA nHlo
oz HAFE YAIA oo A= 7lsol Fasi.

x| o] 4] OFF7]s @ #lo] A7} ks8] AAA & A= Aa7F fluets o= Jxe
Yol oA Hr} oA tE ONU & EoA #Aals=2 Ag3tn=z 2357 gls wol

= oA E &3] 7okt
2) HEE RE FA17]
s Zb7] g2 g9l Als A ArgAde] A AR U2 AgY ONUERYH 41
H AEELS 747 g Y98 A " agog e g9 gEs AsEsS 2Ex3
of @At 2 &4 decision levels Z}7] B2 }_7@—3}7414 sflor o}
A AE AR OE AE AYE Ze ASES B3A 9Ao] AR = met
*1, 7t A5 E 7+ Al=d Sl 571 Al7lE Aol Hasi,

A AL AR TBE AYY ONUEETH AsE 2NEE o TS HA )
’\1 g AgE Axtste] 41 Aol FEo] glieE ZF ONUE Foixl A AI7F &
& BUES vy of&Hete o] Hasi

=3
[€)

i

*
2

7] $1 3l

o A%

_51_



9. 2% 29

ITU-T G.9839 F8 &7A8S 7|07 A4y FH o2 2

fiju
o

4

<E 2-3> W2E $44 A8 247 Qo

OCP | NEL | HITACHI | AGERE
qAE E= 155Mb/s
a7 ~ 1310 nm
$A | =9 39 (dBm) +1 +0.5 -
Z=3H] (dB) >10 >10 -
g0l 4 OFF 7’5 0 0 -
BER >10
Sensitivity AL As -31 -33 -34 -29
ABm) HAE AF -21 -34 -28
A EA -13 -34 -28
41 | Overload (dBm) -6 -6 -7
3:‘3:5]: L A N CDR$L & CDR§1 & >72
= T
Reset 21 & 549 29 48
x* OCP @ WZ=E FF2719k CDR HE& §istel H=E Ad, A& AsoAnt

e Ql
dynamic range’} SA AL, HAE HEoA= 52 ¢td. CDR H& 28 E4+ & 5
Aoy AE7t gle Fatdd & "27F g, Scramble 2159 A 9-ofl= & £AI7F 8l
#* NEL @ ONU, OLT ATM-PON E#AIHE 53] H2E A7 WAE 25 $A7|&

Agel, MAE A5 2l gisiss 48 2715

* HITACHI : ONU, OLT ATM-PON E#AIHE YF3te] HAE Ay, 3 $217]9] T}¢
7V 2w ofehut giAlA o ® HAE R FEFRTE A

#* AGERE ‘W 2E RE FFA BEs sty HAE 23 dso] & oA nz 5
Mol . ofd EUAME MEEA Fu FARERR JdEoj9lo w2 Single-fiber
ATM-PON Alz=®lol & #go] 3%&,

[‘F rlo
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2. PON MAC/DBA
7}. MAC/DBA ¢ B 28X
ATM-PONelA 3}3e TDM, 4dS TDMA ngi OLT®} th2] ONU zte] F4l
do] FAHEY, slgorE= OLT 9 A&7 ZE ONU o WsH7] wiEo ONUE W<d
EE HolHE FAlsta Ar]e afdats Ad 4G Wolslvh v JQIA R U
2 HoHE Bl % Hu7] wiZel OLT FollAl H
o ¢ FEo] TAeHA] ¥ESF ONUY A dES sAg stake] 49+ ATM A5 1
2 AFsAT o] ZAg-oli= PON WA= HBE ATM A o Hl@oA Bt
SHHEE 7 TR ﬂ*& AgHo] o]Fold F Yr=H
cell start delimiter 59 Az = FA =}
steF AEL OLT7F Bl EE HlolHE ONU 7} 418 4 Q17] ufjiel
sk 5= o9ivk wheka, 72 ATM cen2 ZA2 ONU vho] 34 A

— ::1’

¢ AL te] ONU 7} HolHE

guard bits, preamble bits,

o,
L
]
>,

Btk &35 7]E ONUel 9Jaid 2 @92 Wdw
MAC
Controller {
- 1 ONU
o B E ONU
OLT ;
Exchange )
Upstream(TDMA) ™. ONU
Downstream .,
(Broadcasting) _L ONU
Downstream > <« Upstream

(i%‘ 2-4) TDMA 7)4¥te] A/318 do|g A%
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Q>*

Fak A

3 o] A}&53= TDMAE ONUQ &7 9la]4 OLT7} time slotS @938k, ONU

time slot& &34 ATM cellS dEste WHolth time slots &3sheE W
Aoz st WYY sHoz e wWiel Utk 1A time slot TF
ONU 7} 3 dAg £x9 dlolHE Ado=z Hule 45 ARgstt sid ONUZE &
H time slotd] fFaHolHE BUXA &= A9dE AAH time slot & & ONU7Z} A&
@ g gl7] "ol PON "3 dAA R & of o3 AFE G280 "ojAl= £A7F 2
54 9= s HA(DBA : Dynamic Bandwidth Allocation)2 PON H3 t9%S &
Sxow g&atr] 9% Wetolth. Vg Ao w Y Wil T2 time slot ONU9
ST wet w ZEd G = time slot 39S o 24 & 4 Qrvh ONU ¢ &3 857}
A7 time slot HUh B Aol ONUolA HulE il s dlolee] 459,
ONU ®#le] Zej& dste] time slots &9 ok webA, $4 g% 3 dudF
2 AlFste AEY Ao dFS Hasteh, PONH A A AlFshe o=
2 8483 5 JdE FEE o of g

[e

)
q

flo rlr
Ry ongt
N

o+
oft rlo %

O.
)
o d

VS
S

tlo
ol
o

1. ATM-PON A|El9 4 OLT ¢ ONU ¢ DBA 7|5 £F 74

- ]

Non-real time traffic n buffer E QL for non-real

“__.1 / J time traffic
Mini-slot with QL —»{ |

' ONU OLT

i Grant . I—,
< — extract / L‘—ﬁ
"'[ Real time traffic 1 buffer _l" Grant 4

g : y generator E
3 é..[ Real time traffic m buffer || % d(L:hPLaT:lcm ) g
o —] = ation
LL:; Crphlon-real time.t.rafﬁc 1 bufﬁarl—p o (Bandwi ° 7y ) o
L : g

(79 2-5) OLT ¢ ONU ¢] DBA 7|% &%

DBA & A€¥3}= OLT ¢ ONU ¢ 7l 55
QoS sub—queue = ZHEth ONU & H[AAIZF A=Y
71 de] dolE FAlste], 1 719 dolo] &5 mini-slot & E3dto] OLT = &3

o,
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OLT ¥ ONU 9] AA-" AZ4E9 ATC/QoS ¢ mini-slot & Zaf =
o] & =3k, Z+ ONU el fg st g gS AAksta, AlgkE i

, A

E‘;”-loj H]N }\] 7]_ /Hl
gt wbEel

3l
o] grant £ 3s¥ ONU o] &ws3slch dlo]g grantE 2138 ONU = WRR (Weighted
Round Robin) ~2AZHE & }04 '3}‘%9] QOS sub-queue & A ¥E}I 1 sub-queue Ol
= e AS Y &% °ﬂ OLTZ A% 3}

3. 20Gb/s ATM/IP & 29X

20Gb/s® ATM 8] 293 7155 ATM/IP 7 294 HS o]&3te] one board & T+
sttt ATM/1P #5291 4] J—S— 10Gb/s (622Mb/s x 16) &% ATM/IP 7
292 ASIC oz AZF2x HY 10Gbps =9 &3 (16x16622Mbps)S 7FAH, =Y
9 % FHEEAE 29 Aol g8 622Mb/s 2 2.5Gb/s #@lEE A Yol JHEsie 8
5539 QoS v ¥ @ AAFEY 7|ey) 512 ATM A FHedS zta g AAE
d 82 A3 TSWU—E FUES A4GJATM/IP A7 =9 2] Fatol| A 7] &g

4. &5 W ZHYA AF

OLTS] ® &<l (OLT Back Plane Unit, ©]3} TBPU)ol+= % 21789 fyle] A% &
de=dl, o FolA Fud AMuj~ = PON 43S 98] ~9ARE 23717t E 8%
A\, 29AHEE 622Mb/s 32 EEE ZHE 20Gb/s £#olal, BT HAAE 8
Active, Stand-by= A ¥t}

oA 2" E 622Mb/s 32X ES 2 20Gb/s &30 AR =9} 89l s ke
dole dAES 98l 1Gb/s AE AFed S Ageth 2Ad dF #le fRlat=et 49
A FUEZ] Aid 9258 A8 working, protectionS ESS|A B 64719 AEH
Mol MZg ol Aol FAE o] ity LVDS A& S Apgato] ool & dAfeiol S
TR, TAY AE A$HS SCFL A5 whlels BERTZ A3 23 4Gb/s 7}
2 Fo] 7hsatth. nAE AHEAFEHAS AL oEA wE el gl
AN, L AT A7ACR U8, 1AF, 2P ALHS AFHOR
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5. QAM-VDSL 249 7|&
QAM-VDSL 2® 7]4& QAM(Quadrature Amplitude Modulation) WHE % HHAlS A8}
= VDSL(Very high-rate Digital Subscriber Line) E® %, 2d H2E HZ= 9 I&F
Zzafoz FAHET VDSL E§& ONU(Optical Network Unit)e} @] @k7]o] z}z}
A3, 71 TAHAH AF HAIHES A4S wAE o], FDD(Frequency Division
Duplexing) ®2lo 2 o #H|th3d s} 26Mbps/AeF 13Mbps, * 13Mbpse] 115 d| 9]
HE dEeth & Ao /EstE QAM-VDSL 25 32 53] ITU-T, ANSI TIEL4,
ETSITM6% 9] =4 %% #4848 % CE B sk Al A4 270
A AE H9s sk 4-band WAS H2E AE&ste] & oA dlol Au~7F dE
SHA o] FAA LS gl F8 Ve S 89std v 2
- ITU-T, ANSI TIEL4 % ETSI TM6 3+ 714 W=

ONU % ] g7)e] B5F A& 7hs

Hd BA 3 26Mbps/Ad 13Mbps, 3 13Mbpse] 14 HolE A4

A Ao & dHoly £ =4 7]e

On-chip 28 3=

&3k 2 oakek doly Aol 247 2709 mH Al

UTOPIA level-2 2 E1 do]¥ g FH o] |

ATM A A 7] sHEC /45, A &34/ 31, A AA 28)

Dual Latency A3 (RIE]2|H A& 2 AR 2 depth =4 7]%)

Hdl 500us®] HAE wo|=E A 7l AW |F

Forward Error Correction (RS code, t=8) W&

OAM A9<& %3 =9l 3 configuration ¥ AE|AE w3 7|5

Link Activation/De-activation #|o]3] =2 %

H ZRAAE o] &3 Byl Alo] B AH XUHY 7%

ZF dE MeEdEE S99 27 AA Z Ao 7hs

67.5kbauds @9 =2 HES 71 V)5

135kbps ©91Z dlolE A% & 719 7%

IHz 991= SA45F35 7H 7)s

Scalable QAM 1379/t 79 (4,16,32,64,128,256-QAM)

EelE 53k el 44 A% 53171(DFE) A&

JeA % E9 9 PBO(Power Back-Off 7]

s o] 5 Ao gA W

JTAG W%

A
ol
ol
k
f
X
N
)
32
o
2,
o
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A3 Ad&xd Az = A

A1 4 OLT

1. &

ATM-PON 3t=¢lo] = OLT (POLS ; ATM-PON OLT Subsystem)= #Fthe A8 ~8/
& Axel F oy Mujag Axg e, F gl AH|A8/FE AZdg s ATM
Switch FUEZ}F A4% 3 Aul2~ 43 FYUES PON A3 FUEZF Hdl &5 HE W

A & %L—"?—%iOI A5 27 7Fsstth shbe] POLS 2 379 Alxz A Fr),
291 1 HESt *M”*ﬂ % PONEY frHE: 1Gb/s AYNFZ ML Ea A
A9t ~9x &3S A 20GbpsE 622Mbps©@ = <A Hct 3A, Pl Auj~

i %%(TPLBP TUE G o Anla/eE AX e ER P Anjag Az
a4 4

ATM-PON st=sjole] g4 3 748 BW POLS 9 4§ (¥ 3-D¥ o] 2304 9
ol 378l Al=w Az N%}—c‘s}lﬂ, % W AMuz/FE AE(BB-Shelfi=(d 3-2)9F #

o] FUES TAstaL, 98 AX(TPLB)E (¥ 3-3)3 o] /33t

EMS

AIR BAFFLE

44U 49.5U

SYS #1:TPLB or BB-Shelf
SYS #2: TPLB or BB-Shelf
SYS #3: BB-Shelf

(28 3-1) ATM-PON OLT (POLS) & #+A %
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b adD ;
- FR=3 =& 2]

= ®g

a. . =D e~ mxa

= FaQDuwt - HWT

D

T e

. Tswuw )

FASDM T . MRS

ﬁ%

MO RM R

23 inch {117su)

A&
25mm (Ssu)

AoV Mt . MM

“%a

EaOSw HT . Hoxw

(¥ 3-2) ATM-PON OLT (POLS) BB-Shelf¢] fFUE A%%=

23 inch (117su)

E AZ4=

4

Q]

3) ATM-PON OLT (POLS) TPLB

¥ 3-

@

2. JUg A=
7}. TBIU
TBIU

ATM-PON 7]|Rke] A7} 3 7hiap Al&asle] A BEAJAEQ]L POLSS| AMH]AwE

At B2 TSAB(OLT SNI Adaptation Block)ollA B-ISDN Au]x~ A3 7]

1
JE

ki3

He

KN
=

29179 A%

=ATM

=0
= =

=

7114

taz,

o

ATM u38k7)e} A&

oF T
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webA, shEFo R FAlE HolHE ATM Z9A oA 8 7Hseh Juj= Wske]ar, Jako
2 FAd HlOIEi% SDH =@z BtA w®gtEo] dFdvh. TBIU= SDH Al
STM-1% 9dXRE= 3 A2 88X EE X Yste] 1.25Gbpse] A2]&2S 7FA+= TBIUIY
STM-4/4c ©IRE 3 M2 A¥XEE A 93to] 2.5Gbpse] A8 E&#HS 7H#+= TBIU62
T 7FA] Bdlo] glon, (1% 3-4)=B-ISDNA§ 7' 7325 vrhd Aojth

1) F& 7%

7h 622Mb/s STM-4/4c 43 E % %41 7]5(TBIU6)

) 155Mb/s STM-1 8% E 3 %41 7]%(TBIUD

th SDH A9 =8 A= A 7]%: Fl, F2 2 F3 leveld OAM MY Ag 7%

2 ATM AZH e 71%5: VP, VC W3 F4/F5 OAM A4 Ad 7|

v ATM Traffic Management : CBR, rt-VBR, nrt-VBR, ABR, UBR % class & EGg
¥ e 2 UPC 7|5

Hh) TSWU-ASX = TSWU-SIAN 7] A 94| Qg Ho] A~ 7%

A} 850Mbps?] serial backplane 23 E(TBIU1) ¥ 4¥E(TBIU6) H< 7%

o}) MPC 750 RES A-E3 TMCU Z2AA ®B=¢te] Qg o]~ 7%

ATM 2t

B-ISDN H & J]s(TBIU)

-—@_.._

8X 5TM-1 £ =
4XSTM-4/4¢

DRMAM Eels :I "_12 ?{ﬁ% e

(Z¥ 3-4) TBIU fFHE FA4=

Y. TPOU

TPOUE ATM-PON 7]¥ke] A 718 33 719} A|A89] 5 A|AE0] POLSYAH| A5
Aet 59 TPOB(OLT PON Master Block)old ATM-PON H= A% 7|52 933
YEolH, 719x Zo 7= (G.983.1% A Yd= ATM-PON # 19} HL3la, v
ATM 291700 &L debd, Agos 28 ol ATM 29794 %
oz waHm, oz S dHolE PON #Ha Za¢ Fxo 27 Wy o]
"k (29 3-5)2 TPOUS| 7l 725 uEhd Aol

]

=0
=0
£ 7

>
N olr
o % 1
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) 8 7%

7}) 622Mb/s continuous-mode 3 %4l @ 155Mb/s burst-mode & Al 7]5(A#)
1} 155Mb/s continuous-mode ¥ 441 2 155Mb/s burst-mode 3 41 7]5(X )

th) PON MAC Master 7]1%5(G.983.1): APON-20G OLT PON MAC Slave 7153 ¢1%3&}
o] Ranging, TDMA & A2 A&, &4 dgF 9, o3 AE d57] 45 A5 2 &
= 59 715S g

) ATM AEA8 7]%: VP, VC W3 F4/F5 OAM g A7

vl ATM Traffic Management : CBR, rt-VBR, nrt-VBR, ABR, UBR % class & EGg
¥ #e 2 UPC 7|5

Hh) TSWU-ASX HEi= TSWU-SIAN 2o ~91%] SlE o]~ 75

AP 850Mbps Serial Backplane 2XE A& 7%

o}) MPC 750 RES A3 TMCU Z2AA B=¢te] Qg o]~ 7%

PON Master & Jis
(TPOU)

ATM M=
Xeldls

PON HE

Hels

s RO
el s

TZ2HM BEIsS

(29 3-5) TPOU FHE F4=

o. TSWU

D78

2 =9AREE 600Mbpse] &EE zte 32709 EE disl =9FS Adgs FH
20Gbps®] A2 &% 7k, ATM A3 37 1P 5 7Piado] d7lx Fdd Wrow
A, 29ARER JEHE= dHolH= 850Mbpse AH SIHHO|AES ARE-Sho]
pseudo-SDH Al&o A& w, SPE 71t A= (28 3-6)7 22 W= 2uls uE
.
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data sop

g
Reserved l

Length[7:0]
Priority[7:0]
Routing Tag[7:0]
Routing Tag[15:8]
Routing Tag[23:16]
Routing Tag[31:24]

Length
(In ATM Cell case,
54 byte cell)

BIP([7:0]

(74 3-6) ¥ ZdY A £

Length[7:0]1& Routing Tag® BIP(Parity)Alole] HA&tE #F e ZolE ehiH
Routing Tag[31:0]2 004 31¥1 A28l X E FolA s dj7lo] ddxojof & LEZS
HEW o 2 vepdth. Routing Tagoﬂ FOHE o] 19| U= A Y TEE sAo I
7ol daEolof g5 SEgtth. Egh Priorityw sld #iZle] A9 E YER=H 2914

3 1413%01]"1 2AE F FACHE AFSHT

29138 3R AgH = A HA Gl SE-04 = 24 LEE 4 dHolH o 16M]
E w3ty ‘ﬂﬁ‘y 2709 =0 dis) HHP ¥ deolge v}, 18 HEAYE 9%
gt vpolEme] el 9 SE-1 FHollA AbEsts xHlowe] WS gyt 7 HA o
A= 5 719 SE-1 ASICel 98 W= Ay =, 489 Fagk 9 dHelgrth &
HEg HAE ddste] AFsta, E00Y JRE JEfo AFdvr FHEE 9 4
9o we} =9 linked list subqueue®| 2713, Z} TE i A-Ydd wag 2AEH
< o] FHHEEdA HAS ¢lo] FEHEE VeS Gtk Al WA GAQl SE-2¢4]
= 293 Ho] F UHe SE-1 ForFH JYH = HolHE WHRE FojA st 2
9 Ejzol wel jd E= FIFOCl 16HIE FH= AdstdA + HA GAlE ) A=
A WA =5 AL, o]Fo] #{F vlolHE glo] MEHS PA e BtFo] AESt
T XEE AHyshe SE-09 F EXEE AHgshs SE-27F RoA 7 LEE AP ste 3=
7b ®an, olge g 27k dl Ji7b shbe] ORT8850 FPSCel F&E= At upebr kel

FPGA(FPSCO):E 8719 £EE g3t 7t FPGA Wil %3 FPSC7F Asta e
AE MEZQl QI H o]~ Fojehe] HE&S Hdsts adapt88503| 2 &5 71 AL $)
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Fohe) SE-1 e WAR Algete] 622Mbpsel EE 32700l dislA 2914 sh B
2 e (29 3-13 2

SE-0 SE-2
o HHH C 1.
) USSDMHZID m 0 0 .:' U 850 MHz o
100 MHz 100 MHz I]
por | g 0 SE-1 i B
I 87 T

’ D nso

SE-1
 |U

{—
g

&g 3-7) 7 /M9 SE-1 H& AHE3 20Gbps =913

FPGA+ (¥ 3-8)¥ &2 FxE& 7FA+=d TSWU-E R =ol= d 79 FPGA® F71¢

KX
22912 ASICS 7FA AL Qlth

sian0_8p adapt8850_8p ort8850_intf
asocin x8 spe_tx 8 sys_lp
- > serial
_out =8
edatain x8 :0 dat.tx8 , data_o
T ™ >
abpout x8 SE2 8
< snd8850 par_o
- (1 im 220 . SOH
SE0 | x4 vasol ¥ CDR
isocout x8 (110} m(‘;m}o spe s_erial core
- spe_rx B -in x8
idataout x8 10 * spa_data
- "." dat_rx 8
bpin x8 - |
ibpin x ‘.; par
(100) (200) 300
I systembus ]
[ cpif |

SE-1 ASIC <: |:> BACK PLANE

(2¥ 3-8) SEO/SE2 FPGA +%
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g}, TCGU

TCGU(OLT Clock Generation Unit)= WO ZHH F4
HE o] g3l 7|29 Al g f:f} =4S AAste] 7
55 St 2§39 POLS(ATM-PON OLT Subsystem)ollA] Z Q& &=

go] AAFER ofyF} FE® DS-IE 29 ATE oFe 58 Fx glojof s}, o=
A3k 75 Felo Aue AEHow 3 AY, TMCU (OLT Master Control Unit)¢]
Aofel o8] viwrdz Aed Fx vk g, TCGUS A48 dA1717] 98l o3t

K}
A
T
and “{N‘
G
]
¥
%0,
uls

D 29 A4 s

2 POLS Alz=®le ATM-u%7], POTSHE7] 9 [P Routersol H&ES ATt
Access node®ZX POLSe Al2=Hl ZF88 o F7] & & o2 A oF st} POLS A
2ol AbgSE A2l ZEo] AAMS 8 TCGUE 2e Al 714 28 A =2 A Y3
=3

7hH 95 B7] RE QR FU] BEE 2.048 MHzo DOTS Al&E FAldte] o2 Y
=7] 4oz A= wrolt),

i
i,
Al

W EE EY] RE  £AFE EE Y 57909 A A6E POLS ALY
ks

o 1] F7] &gl Fhsaok vl ol Ty By mreh gk

2 ©]
BE VI 292 A Fell FHE AET 7 AdoJof e ol A HAE Al AAIEH] V)
T 2YOE AYHA Fotof At} VE FE o] Foll A& TBIUMA A 5% 8KHz
A2 293 @4 L,0S AE3| 2 o As=A st
3 F=E =Y AL Ve

053t Axo f g F4 STM-1 A= Az 7] @ 2709 DS-IEAS Fe=

ul, TMCU
TMCU (OLT Master Control Processor Unit) %<2 ATM-PON A]2®le] OLT A{H.A]|
ZEI(POLS)9] Alo] TEAA HEZA POLS A|2ES Ao] 2w 7)5S 533}
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D 7574
TMCU fFUEE AMHl2~ AR He PON A3 He ZgHc 2 ~9x] REE Ao]siy,
AAAe], 83 B VB5 Ao E @dets A9 ZRasEe] AdHE FYE ot} o
oF 22 A9 ZEaEe] AdEy] wite] S deS Bk ] wEel 4%
PPC750 Z2A|NE AMgste] FHEJATE F3k A2l WMelS 93k vj3dA s &
ghetar sl

2) 74 £ % 7%

T - . N—
AT
ini
o E";:g: "'"'l I ATCa |
— =
- e
af———— = F I B
w
»iT R BN RS .
e +*
[Tl *+ —J
r__—._ o L 4 L 4 . DATA
e — = - 4 Y = g
[T [TEd Lt 3 i 4
rLLLE e —
L+ R q Rt o]
Pl ] o TCAT (A FRGA ) )
'_.m"f_.HJ"_‘_"‘ %} 1
£ XADX TG ]
& | =X X + .
-4 N lvkz;:“ q =
- TES] AL = o
Pefieert - -
'il AWITGH L 4 FaBing e
1 L
D2 Y + 1 -
-:'l crsgr U . i
[ - . _
Fad
ofmael i (‘:rn-F_EJ'- 1&CEsE
I— o -
ful-d% ;gﬁﬁ-; TReaNSOIEvDR
b— Fon
Fu-i3 Lo 8 5 ¥ ME;"E.Q..L_"*'_——
# 0 & VT o .‘
| e reanzcvn [T Ll it |
3
(L L
|

(29 3-9) TMCU Z2AA HE AAY E=

TMCU Z&AM4 ®BE* Power PC 750 CPUZ A3 PPMC750 RES Ag&3dte] F
A3 22S accessdt;, TEAA BE AFe BEExi= (28 3-9)9 -l PPMC750
TRAN ZES o5 22 a4 BES 23

* 16Mbyte,32bit 13bit Boot Flash Memory On Module
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x 128Mbyte, 64bit SDRAM On Module

TMCU XZ2ZAiMAM HZ=+= MPC750 X=2ZAMA X&, DS12887 RTC, XC4020XLFPGA,
DEC21143 Ethernet Controller, NVRAM &% FA €l &4 3 MMIE $]¢ Ethernet
pore} Serial porti= 270 &3t MPC750 Z2ZAA 9 &2 Fu4= F400MHz]
I gk 733MIPS AEe A& & 4 Qv 18]a DEC21143 Ethernet Controller=
10/100Base-TxEFE A3}, PCI HHAE FdlAaccesset}. 2534+ 66.7MHz
7F F o) gtoltk. Boot ROM2 8MbyteE AM&3lH, Alo] % %%%ﬂiil%ol E3tE o
A& T DS12887 RTCE Real Time ClockS Al3-3H, XilinxFPGAE EaiA kS &
1l 2t} CPUE XC4020XL FPGAE E3|A RTC, Flash Memory, NVRAM=S- access3dt
t}. Xilinx FPGAE— address@r chip select A5 & WH® At} Chip select A& ¥ F
L Chip Select 213 & o] &3] S 9 &}, 18]al, CPU”} LinecardE access® Hj
Q3 Ao] A$E Xilink FPGAZ} #]8] 3k},

TMCU HEZ=W9] FPGA+ PCl W2Ate]l PCI 9054 LOCAL to PCI Brige 39l Local
BUSES %3 16bit HlolE BlAZ A2 Hv] jio] 16bit dlA 2 16712 7FA L ot
FPGAT WMENE T3l A4dw 7tz nEo gigh /878 Au, o] Jejdr, JIHHE
a7 AR} ZEZAAM AAS Gl ARE EUY ot #A2Eol #Eetal ZF AHo A
o] Wstrt dAA] ZRAA A JIEHES HA Al7|a Z2AM = oF Azl A H
E AMH|x FEHE Z3] A s FooF 3t} FPGAEaddress®t chip select A5 U E Y
w, Chip select 21 &5 W& LS Chip Select AlZE o] &34 S a &), gla
I 2 M A 7} LinecardZ access® W F-8 -3 AoJA 5 E Xilink FPGA7Z} A g gkt},
TMCU H. =+ INTEL DEC21143 Ethernet ControllerE ©]&3a|4 Remote Hoste} =41
< 3t} Flash Memothi= E28F320 8Mbyte Flash MemoryE 27 AF8-3ko] 16Mbyte
Flash MemottE A|&3lt}. o] wWRgE $83e T2y VBS Alo] T ado] 2}
2kt NVRAM 2MbyteE ARS8, TMCU oA Alz~®l gAolu AZd HHes 89
ARE A4st7] 1A ARE-ghot

8}, TEIU
TEIUX= POLS© A Ethernet network®} H<%E 993w, Fast Ethernet 2¥XEE X Y3
T}. Ethernet networkQ.ZHF-E 7S FA13le] IPOA ZTZEZF 7|5S 3 & TSWU=E

ATM A& FAsH, TSWU Z5FH ATM AL $23519 [POA Z2EF 7|55 3 &
Ethernet network® 7S 4130 .(2H 3-10)2 TEIU T4 =]t}
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Ethernet
*1

Etharnal
a2

1

As232
»

R&232 |

PC
#1

e |
2

(Z¥ 3-10) TEIU 4=

Main processor &< oty 1¥H TEZREH Ho|HE F215F¢] [POA 7]5% >
U A o s WSkl UTOPIA 1 QB #ol2g Eslo] SIUR Hol8E %45k IPC
I XES ool g9l ZaAAe TAlskal, EF RS232 1M XES Foko] 9% Z&

Sub processor EE& olfjyl 2 T EZHE HolHE F418t9 IPOA 7%
7 A Zglor wAstel UTOPIA 1 IEjs|e] =S ste] SIUR dlo|HE &4lsH, IPC
oWl FEE Eslo] gl meAMe Blsha, w3k RS232 2W EEE Ealo] 9y 2k

g Sot A A4S HEsteE FPGA l;—%ﬁ WZ QS Fote] Zhzhe]l A9 X E
2 Al HolHE $44138= FPSC 502 Yozt

A}. TBPU

OLT¢ wZ#el (OLT BackPlane Unit, ©]d TBPU)S dnk % ~9x E=(OIT
Common & Switch Block, ©]8 TCSB)e] 4 33 o Aujx A E=(OLT
POTS & Leased Line Block, ©]3} TPLB)9] 4 f4le¢] A€t TBPUE TCSBe +
A fyegx TMCU, TCGU, TBIU, TPOU, TSWU, TEIU %$¢ TCSB T4 #3E&3}
TPLB® 44 4 ¢l TTCU, TVIU, TMXU, TTIU, TLIU o] &7 27=Ht},
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TBPUoﬂ—t— % 21XM frae] A% & e, o] Tl F e A8l % PON 43
ghol7l= 8% o] AH ¥, AR EE=622Mb/s 32 XEE Zt
, AAZE ¢ Active, Stand-by= A F ).
%‘ﬂ{%sﬂ doly F5ale RESe} 68741@4 W2 e wleolm, 7F f43l
3l s tolE %W o=#x WAE Tt TSWUS TBIU, TPOU,
S %3] 850Mb/s LVDS A&z dHolHE H5als, TCGUE M=
= TSWU, TBIU, TPOUZ 19.44MHz2] PECLEZY S A x¥l oz A3
o 2§99 A 5 2 9 AH, JIHHE 2 e gelo® TMCUR Hdesth
TPOU, TBIU, TEIU & 8719 &xo= FAHH, 7 fF32 8/ &% F o= oy
A7 = 4= 9tk TMCU, TCGU, TSWU, TTCUE active, stand-by 202 -4 =t}
TBPUE A% # 7} fyle -48V S Fwsta, Zdd HA 2 e AGA|7te|= o
&5 9% Thol= o] Ut
(¥ 3-1D= oAl 4=zl TBPUS x5 YETH

e
=
I

® @ 06 @ @ ® ® © ©

E ™
e e

(29 3-11) TBPU +&
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3. ¥d9 2=(TPLB)
TPLB(OLT PSTN Line-Interface Block)®= ATM-PONe| 4 POTS(Plain Old Telephone
Service), E1 A&H Au]A, Nx64 AH|A~ 5& AFst7] 993 PSTN(Public Switched
Telephone Network) @& &E=o|t},

TPLB+= OLT MBA|2HlY £&3l= AS =2 Broad-band AW A]2~H

] B o] 4
FEE FE Qn @Eez FAT] Broad-band AH2 AxE WSl i FE 9

t}.

TPLBe F8 7|s2o2% V5.2 AF 7]s, Time-Slot Interchange 71%, ATM
Inter-working 7]%, SONET or SDH ATM A% 7]%, 155.52Mbps ¥ H& 7|5 %ol
Atk olf e 75& &8yl 918l TTIU, TLIU, TMXU, TTCU% 9 UnitES 7 <lshm
ol& Atoldl& o (Od 3-12)¢F &2 435 #AE 7tk

'-_'__ -1
e
i
i
i

S r
_J — 1 N I
|
TG | =TT
Lres] i
:
[} | S LE—

(¥ 3-12) TPIB E£&E&
7}. TLIU(OLT Leased-Line Interface Unit)

TLIUE OLT®} PSTN 3t7]alo] QlE]do]~E ditaln], A4 w|AZE=DSIE AE8E A}
g3t TLIUE= PSTNE7|$} H) 16E1 E¥AS
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TLIUE ElFull ED A84 Mul2E 913 Zog wdr25E dgd Bl 99 ey 9
S ONUZHA ®3t gQlo] ddal= 7lss ot TLIUE E1XE7F ATM AEE §3) A
IEE 37 Y3 7]so=A AALl CES(ATM Adaptation Layer 1 Circuit Emulation
Service)& A& 3t}

PSTN %79} 712202 8709 DSIE Interface® ZES dtal 971 o Eojus 7
S disiA A 16702] DSIE Interface® 33 4= v}, webA TLIUE Mother
Board#}al S W] Mother Board ol 8712 DSIE InterfaceE ZtE=E AA o] QL
W% 8709 DSIE Line Interface ¥ Framing 7] %< 2z ModuleS WHEo] % Q79
wpe} gask = o9duh o 919 7]FEL 16 DSIE Interface® A Jdth. TLIUE Full-El
Agx Mu)a = NX64 MRl2E 913 Zolm& AALl CESEUDT(Unstructured Data
Transfer) %9k o}yg} SDT(Structured Data Transfer) %= 7}53t}l. Backplane
Interface= CellBus Interface®- 2=t} NXx64 AH]2~ A]2®IQl 79~ El Framer$t
AAL1 CESollA AFg-2 AMu]2~ Clocke TMXUZF 353 %% 7] Clocke o]&3] &3 3.
W 57] ClockleZ+= 8KHzE AMgstH o]& o]&3) E1 A]2~¥ Sync.Clock¥ Frame
PulseE A/ gt}

Y. TTIU(OLT PSTN Interface Unit for POTS)

TTIUX= OLT$ PSTN augkr]Ate] Qo] A5 gty 4 vid 2% DSIE A3 E
£3th, TLIUE PSTNmSHZ|9F Hdl 16E1 EHAE S dolgE Fuws 4
TTIUE POTSE 913 Aoz ngr|el V5.2 Qe H|AE FalA 7tdAtel Al AdS
Fatm oA TRl Al FFE AHEES Hopx El Framel® A FA38HL o] & THA
ATM Az 2 AFAdste] ONUZFA Adstr] 38 Aolth. TTIUE V5.2 7244 wet Hu
16 DSIE A3 7155 A&t TTIUE VH.2982S 93k AR A2 9 712 A A=
Z AEdh TTIUE E1XE7F ATM 255 S8 d2HEs 87 93 715224 AALI
CES¢} DBCES(Dynamic Bandwidth CES)E A& 3t}

PSTN w79} 7122 oz 8712 DSIE Interface® Ze® alal =87 o Sojus 74
S-ol theld H 16709 DSIE Interface® #4& 4 vt wabd TTIUS Mother
Board#}il &S Wl Mother Board Ao+ 870¢] DSIE InterfaceS Zte=E A E o] ¢lal
W% 8709 DSIE Line Interface ¥ Framing 7] %< 2z ModuleS THEo] % Q79
el A&E 4= vk 1 9)o] 7% ES 16 DSIE InterfaceE A Y3t} TTIUE POTSE
93l Aolmw AALl CES+= SDT7F 7}s3slt). Backplane Interface=Cell Bus InterfaceZ

TMXU7F &53 @ 57] ClockS olg38] a3¥th W57 Clocke2E 8KHzE Al&-3lH
o] 2 o] &3 El System Sync. Clock¥} Frame Pulse& 43t}
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(18 3-13)9A HE vle} o] Q8 tlulo]~ Alo] Interface: 8.192MbpsAd dlo] ¥
E Fudt:= Fx2 Fo] At} o] gk InterfaceZE ST-BUSYF 71 ddbx o)y,
PMC-Sierra A%<l A9+ H-MVIPE Al&sta vl (17 3-13)ollA Henkel o)
8.192Mbps 2E dHoJEjel 9 16.384MHz Clock, 4.096MHz Clock, 8KHz Wide
Frame Pulse”} A%t}

(¥ 3-13) Timing for High Speed Serial Interface (8.192Mbps)

t}. TMXU(OLT TPLB ATM Multiplex/Demultiplex Unit)

TMXUE TTIU % TLIUCA #A3k= ATM Cells ths38} 3kal ©]& Broad-band 43
Lo A438h7] 98] 155Mbps SDH H& SONETS.2 W3l 7]5S ¢t} Backplane
o2 AdEe ATM 2355 vF a7l Hal BE9 Backplaned 3 715 224 CellBus
5 &gt

Backplane Interfacei= CellBus InterfaceE 2Zt=t}. Backplane $]o|4 TMXU+= CellBus
interfaceo] W& Arbitration 715 a3t ywx] UnitE(TTIU/TLIU)SSlave® &2+
sttt Broad-band AE %<l TBIU9 155.52Mbps STM-12.2 F&3tth. TBIUES &3l
de¥ SDH Az =%¥ " &7] Clocks F&38tal o] Clocks °]-&3] TTIU % TLIUC]
X AALl CES9| AFg= 2.43MHz Clock®} El Service ClockS wrEo]ul+ El System
Synchronizere] AF8= 8KHz ClockS ®tEo] F&3hc)

2}. TTCU(OLT POTS & Leased-Line Control Processor Unit)

TTCUE ATM-PON A]=8le] OLT @ tje] Axe] Ao TR BEgA, V52 ISDN
AMul 2~ Al Ao 7)s S Fgit

TTCUE TTIU, TLIU, TMXUE AojslH, V5 2 A A= =

285 Unito]th o]e} 2 49 Z2amASo] AFEy] wito] S s wAsor
s}, wpebd 1A 5o PPC750 2 A E ARE3it
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T A4 well o3 nIuA W= 451-0}"7 ) T}

TTCU ZEAA ®E3 Power PC 750 CPUE #rA|3t PPMC750 RES AMg3dte] 4
Chip? Z#& Access@th. PPMC750 ZZAA RES thgd) 32 A4 w5s x99

o,
*16Mbyte, 32bit Boot Flash Memory On Module

*128Mbyte, 64bit SDRAM On Module

TTCU HE=ue] PEB20324% 128-A1d HDLC Aloj7|2A V5 AMu|2=E A|¥-3t7] $l8)A
AFEEITE TTCU XX INTEL DEC21143 Ethernet ControllerE ©]&€3]4 Remote
Hoste} €418 3t} Flash Memory= E28F320 8Mbyte Flash MemoryZE 27§ AF-g&3}o]
16Mbyte Flash MemoryE A&t} o] wRge= &3%8 Z2Z I3 VBSAo] 227
ol Zehitth. NVRAM=2 2MbyteS A8, TTCUCA A8l @4eolu d44Rn &
TO3 ARE A7) flaid AREE

u}. NBPU(Narrow—-Band Backplane Unit)

NBPU+ TTIUS TLIUZF Unit JE| T4 §lo] sd3t &3Fe A% 7Festm, TMXUE

TTIU 47} T+ TLIU 47 oty TTIUS TLIU @ate] 470¢] Unitell A A= ATM
235 ths gl TTCUE o538t =% A o] 9t}

NBPUZ FAsta e F2 QEdHol~E= Motorola2l ¥ th3 3 == 7]4F MPC750 =~

Z2AA AEH oA, Transwitch AW AEHo| A TSI, Z#]az HDLC A|oj7] Alol e

H-MVIP %°]t}.
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A 24 ONU

1718

ONUX= FTTC/FTTH 719+ @ Txo]A 7}dxl = 2o 7|58 2= F3 24 PON
A, ATM Az gF/9d5 2 g9y, 71 Aula 43 52

ONU (344/415% ONU) ¢ FTTH® ONU (d]2=3 ¥ ONUE dx §Hch 7]&4
oR a& AW A% Aulsg dw/FFAst Avag Ageta, L
m)tjo] B2 (VOD, D-CATV 2 343 9)E A &3atrh.

ll 1 Il N I II ll i

P

¢ (‘_’ b :P P riEr B35 aEr IR RE " rifr

(; b i I x x x x x x x 3 x x x x X x

Ii U l.] U 1 1 I 1 IgETQR! 1 1 I I 1 1

] - i} I u U 5 | Al u U
e | | | l..T u i l u (48 | | . u u
Al = + [y CRES i

W | ‘!Il\l\lil\

HEEEBEETE

(¥ 3-14) 19U9A FA& ONU &

2. 2153 ONU
A5 &3 ONUAA Algdl= AH]2ef M|~ 7he & 85 of52F 2,
x* A3pA Au]x FF=(PTIU): 15 ports/unit

x ADSL AJH] A 7}=(PAIU): 8 ports/unit

x VDSL A]H] 2~ Z}=(PVIU): 6 ports/unit

* A8 Aqu|~ 7F=(PLIU): 4 ports/unit

# 314 oyl A n] A 7}C(PEIU)‘ 4 ports/unit

FTTCE ONU 374 FE AAENeH, (9 3-140)¢F Zo] "=l B 299 19
A=A Hel A== A (:L‘jé 3-15)%} o] 29| FAo] M == Flolt}
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(a) A5 ¥ ONU 4= T4

(b) AF3 ONU AE AR
(¥ 3-15) %9 A& FFH ONU

AFE ONUY AA 7% 74 &8 (29 3-16)7 #r}h 11ds] Agshd,
* PMEB(PPOS Mechanical Equipment Block): @5 & ONUgAo ejdsls= 7| 5H=
w2} wk Ay 55 Agsin oR o2 RE A|AHS bS] HE s

* PCFB(PPOS Core Function Block): & £© % PON A3 7|5, ATM A& 715 &
Gk PSLUSF MEHJAPBPU)SE FAEY. PCCUREE &Y Qle o &Fd%
AA7Vs8H, ZF s 7l £REL BE E2Ho AulA JtEES 8% 5 A AA

=
* PSIB(PPOS Service Interface Block): 7}F4#A =9 Z}% Mu]~ 7t=9f Qg H o]~ 7|
TS 3
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x PCCB(PPOS CPU Control Block): A5 & ONU9 #ofl 74 2 Ao]ES Halc},

* PPSB(PPOS Power Suppy Block): *c}%%i%% Holx] -48Ve] DC Aoz npAo]
ONUe°l| Fg38l= PPSUS AU PPSU Aol Al AFE-3F W19 wieeg]& 4% 3 PBBU
2= 739

PEFU |: _ | ADSL A4l
BCEB +s —— raw |—
1l p— ' vDsL Al A
PSLU » | | .
-] | =l"—;$| i Ethernet AH| A
sT-HUS T | X [
155, 622Mb/s 2
. P :r—m- | MRAAMHIA
| PBBU | e LY
| ' | pOTS MHIA
| i L PTIU p———
' PPSU i (pccu) i
: i i i
PPSB . PCCB |, PSL

(48 3-16) AF¥ ONU HA 715 EF

7}. PSLU

D F8 7%

* 622Mb/s H+ 1556Mb/s 14 HIEE #5441 9 1565Mb/s HAEA HEY FF4Al 76
* PON MAC Slave 7]%(G.983.1): APON-20G OLT PON MAC Master 7% 3 ¢1%3}o]
Ranging, TDMA 33 Ad A&, 4 d9F &3 84, F A9 437 F5 A5 2
3| =

* PON Abek 259 H<Ssoll A traffic classe] Ao WE queuel AEH &g, HY 4
N queueE 4.

« A} 3l & 800Mb/s throughput &2l ATM AZEA g 7|s: VP, VC W3 F4/F5
OAM A A&

* ATM traffic management : CBR, rt-VBR, nrt-VBR, ABR, UBR % class® Ed¥ &
g 2 UPC 7|5

* BE1 4x19 9] Fx2A/m 524 AALL 314 oEdeld 7%, El AldE= Fx24 /84324
3| o EYold e shE. F2A 34 o E Yol % DBCES7IE A ¢.
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EH 950Mb/s -‘ﬂ H”—LEHO] X—]g}_l: _g_%]; X]%‘

m

Y. PCCU

D 713—%%4

PCCU + = ZRAAE Fdlo] A2¥®S FASE EE 7ls &, PON slave HE

(PSLU), PDSL, 7}0% AR =(PVIU), Nx64k @84 AW =(PLIU), POTS AH]= A

FHRE=(PTIVU) 7F=E Alojshes ZRAAN FUERA 7 7k=9 2713}, As A B ol

A 71%5E Fdgrh. PCCU FUEE =99 QlE o] ~7]5Z OAM 7|5 2 IPC 7]

5% Fd387] Ya MPC860 ZRAAMZ A&l T3}

2) F8 7l 4 e 74

PCCU HE=+= MPC860 CPUE AMg3t L2 AA HE==2A LINE CARD Alo] ¥ A5 74|

7', X Al 7%, LINE CARD 2273, LINE CARD <lE#E, LINECARD FAIL

(Powe Fail & Clock Fail) 7| 5E=2 FA4¥}

PCCU Z =44 HE=¥ MPC860 CPU,3 2MByte SDRAM, DS12887 RTC, XC4020XL

FPGA, DEC21143 Ethernet Controller, NVRAM, RS232C £& +4 ®t}f. 54 2 MMI

E 3 olgyl 2 Algd ¥E7F AlFIY. DEC21143 Ethernet Controllers

10/100Base-Tx =EF& A Yst, PCI HIAE Tt dM=3cy 52 Fo5=

66.7MHz7} #digkelth. Boot ROM2 8MbyteE AME3hH, Alo] 2 83e] =130

E3tx]o] AL E T CPUE XC4020XL FPGAE &34 RTC, Flash Memory, NVRAM=<
A A 23t} Xilink FPGAE oj=d# A9 /‘*E‘J(chip select) AlZE YRt A9 2l

TE e He JAY 2SE ol & whs ¢lal &k, 18la, CPUZL #I7t=E A

23wl 3k Alo] AEE Xilink FPGAZ} ﬂ\:qf?}‘:}.

}-D
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Boot Flash SDRAM Expand Flash
aMbyte 32Mbyte BMbyte
h 1L 4: 1\ F W S
y ¥ ¥ __apDA__|
LED [ > D A » |> i »
: FAIL ||
_Y h 4 - P h 4 - o DATA o
D - » - r'y > - >
PUSH BORAD Y ¢ L\ A ]
SWITCH RESET . IRG3__
W R4 '
MPCBEOT [ - q | IM/OUT([0:13]
i pusu LED SOMNZ g i h
q us - FPGA 4
;v_I SWITCH EST < IRGE lL’;
B KILINX INTI '
z b 4 XCAO30XLA [ < lirioi3) o
| PQ208 =
4] psuB-g9RiN H(;’n?fiac —
CONNET VER P
z q P FAIL[0:13]
]
DSUB-GFPIN
CONNE
onmET DC-0C
CONVERTOR
. 10/100 .
ANS - TRANSCIEVER
RJ-45 FORMER e
Togal

(¥ 3-17) PCCU BE(MPC860 HE) Ax E=x

PCCU R =W FPGAE PCI M 224F2] PCI 9054 LOCAL to PCI Brige €] Local BUS
£ Fel 16bit tlolH W2 AAx = el 16bit HA=H 1670E 7L Ut
FPGAv WZeS Eall 4% ZH7te] Bud g A/97% AH, Foide dx, Y+
E 87 AR} ZRAA ZA O] Aol AHE RUH ko] #HA 2yl #Elsta 7F F R
Befell Wstzl Al ZEA XA AHHEES DA 7| ZEAAM= o]F B3zl AHH
E Aujx FEE FEl Aels] Fojof gt

PCCU X=+ INTEL DEC21143 Ethernet ControllerE ©]-&3}4 Remote Hoste} 41
3t} Flash Memory+ E28F320 8Mbyte Flash MemoryE 27] A}&3}e] 16Mbyte
Flash MemoryE A& gttt o] wxel= FAAlol B &y Zzade] &3t}
NVRAM=E: 2MbyteE AR&3tH, TMCU oA A28 oy 2R & T2 JRE
A7t flefA Agghet
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t}. PVIU

PVIUE 1Gb/s 79 Cellbus® T4 % Backplanes E3to] PSLUY ATM cell& 541
gttt A1 Cell& Utopia layer 2 HES E&) 6719 VDSL EdloZ EHc)h oo,
Utopia $A15-ol& VDSL =29 AEdE= AAIZ v Az Cells di7IAZ F U= F
74 F5+9l Queue buffer 7} 74z} A= flof, ARt Cells A4 o2 VDSL EH

o $4& 4 3

VDSL E® Broadecm A}F9] BCM6020S AFg3te] QAM WAooz Fd3th. F
S ITU-T A¢rE 1 9= 4-band QAM HWHAlo g S E PowerDSL(E Al A AHA
NS A3l VDSL E¥le Upgrade® oA o|tt, VDSL E#-& Rate adaptlv 2] S
AHgste] AE S5 AAg sk 53 AdF £59 H A SNR margin = HAAsHH,
AspA *J%‘Oﬂ ute} Hol SNR margin & FHI ¢ =5 2y ‘ﬂd Hx WEE Ao
ZAZg olelg AL Bl Als Aol ZhiAte] dAHo] gle ERlH dAF des vl
HE kel o]Folxity. VDSL =l oA, H]fﬂfg Au| 2ol wEt ARgEkE

AFE(analog Front End)¢] F&d¥ 745 22dvh wehs, 749 AFE 93]
Hithy Aul27F Ak VDSL R glol ARgEhal 9l BCM6020 2 12C H&5S %6
of Alejdd. wmebM, PVIU RHEeAM  ARgSkal gli= 8-bit  parallel CPU
bus(non-multiplexed Motorola mode)Z 12C¢] Serial bus® W$3lo] VDSL EdS o]
gttt

VDSL ¥ Fa 7FIAE5E dEE ATM cell> UTOPIA layer 2 H&S 3149
Cell Bus A&5-2 dddrh. CellBus &0l dd¥7] deo LUTE Fall #4dg Cell
routing header, Tandem routing header £o] dojx|11 Q3 AL VPHs: &
UTH VP WSS TEQiARet Aol A VPI #he] Alg glo]l A& & deF 8
th VDSL =4l Ad & 3709 VP AMEs 9ot WHor gttt olnf 3 WA VP
= 1P 719k Auj2x 5 dA VP ATM 848, Al 4 VP TDM d&Hd&ow &
gk},

Cell routing header, Tandem routing header, VP W&o] o]Fo]x ATM cell& Cell
Bus dH¢] 58-byte cell2 T4 o] CellBus H&EH AHd=wEct PSLURRE Hdd
Cell CellBus #&Hol4 Loopbackd < Ity olu], PSLUIAM= Hul= Cell&
Loopback cell2 dA3s}o]oF v}, PVIU A= PSLUA A% Loopback cell®] FE
of we} Cell& Loopback®  JEFH 7|5 AAo] Ho] Q.

9], PVIU A9 AElE ®AI8H= POWER LED, 6 79 28] &3 Fo] F2ees A
gk Tello] Wi AAAQIX] #15t= LINK LED, CellBus HI°|H FHFAMEE 2
DATA LED o] duste] 4% 2lar, PVIUS A &4 e, Slot 91XE 2lsty
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2. EMS +%
M5 A E Ao 2 PRI 3-19). EMS AHiE ATM-PON A]2~El
S 9s T 8V T AxF FHeJEY] ARAAHS A, ddd FRE
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Management) 7| 5X &2 2| dl/dd dist FAAR, FoldR, dsAHRE A HAE, =
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(¥ 3-22) ATM-PON EMS Z&}o] Z
A -ZgoldE WA o] EMSE Atz /dtEo] 8AeAdR ALA FAHS A &3
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2) EdF Ao 75

7hH W A w7

ATM-PON Al2=®l ztle] 84 #g &5 Tt Egds B gt Alojd = U=
Z 3= 7ol dE Eo VP(Virtual Path) A5E& o]&3ste]  oJ2]VC(Virtual
Connection) 5% %9 et = A CAC(Connection  Admission  Control),
UPC/NPC(Used Network Parameter Control), VPC/VPC #¢- & % A 2% & 5& &
wstd = Ak

W 94 5 Aol 7ls

s/Ade 44 2 AFG Aol 878 VPCH VCCE ATM-PON AJ2=glof Al 483 719l
AE Bdsts 7leoR, a7 Al FH4S USouA olv] A E 3=

M| 25 Muls Fdoluy Al2E deol FFE T4 Fv Agedw AR agd 5/
A& ey oA Z5 WS Abde WAske dds

th AREAE getrlE Aol 7)E

AR&AFSE ATM-PON A28l Abo] 81 ATM-PON A|=8]3} w Afo]o] Al tfsto] AR
of Alagk EgE Foks FgskeA oS Ak, fof SRt AEe st £AE
FozA tE dd Auase] Mrjs F4S A, W AYS BIshs ‘%ﬂ%

st Zlseolth. ek fuk Ao diste] dld AL #H7](Discarding)dFAY A a1 g
(Tagging)sh= el o, 75 A8 A8 22K (Operator) 2] Ao % l‘ of whe}
Aol7k & 4 ek

) $4%E9 Aol 7%

W3 @ HE=(overflow)7h TASHA Y, ATM-PON A28 W] 347} o dd 4%, 4
o] 7HA A Y= F TuY A &4 AT weEt Ao HrE Aojgoms Ao
TO% ARE WolA HIudte 4TS @dets Vleow2A, A Ad"E A #H7] Uy

fe=]
|
(Selective Cell Discarding)e] 2t}

tio

j& r

S

mlo

o)}
=

o)

=

Al
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b EdE el 3

ATM-PON A|&®lolA Hu gipHqom Ed
o] 54& Wt ds FE5te Vsew, 4
S FoAY W2E HolE Algtel=

B}l Fast resource management

el ¢ AEE AA(source) EY
= 2
=

B A3 H A PCR(Peak Cell Rate)

RM(Resource Management) &S o] &3to] sd A Au]z=o gt A|~8xdS AI7E
of we} THoR dPgoTH AAH AYS a&HORE AL EF e TS S5t
|2~ ol

= 7]%5°]t}. ABR(Available Bit Rate) AH]Z, ABT(ATM Block Transfer) A n
>< 5]1:}

DR S A D oy

Wi SHEZY W ZFA4H7E o149 49, 3 Y U BE

A(Z g 9delineations 9
sk Al Ae)S HY|sterA H a840 EY AloE 79 so2, EPD(Early
Packet Discarding) ¥ PPD(Partial Packet Discarding) o] 2t}

op) A 2~AE o

o] Fao] AMulx EYIE ke A ¥y & 9 AujA 94 9 E Aolske 7lsolth

b e A #H7) 7ls

ATM-PON A|=8lo] ZFAE7E S-S wf, 24 A &g el s A #7] 490 o

gl oMLYy ve AS Melror wy|gdogn AhHor 293 AS WEd I, AlA

o] 23 E ¢kstatr] 918 7]soltt

2h) HWAA od 25 TR

W Ajad"le] ZFA4E ol23S u] A ) W = PTI(Payload Type Identifier)
S EFCI(Explicit Forward Congestion Indication)® #®}Fo] ZFHAHS g o 2 =

T AHE sid= Vlselt
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4. ZANA 2 MH= F3

7t ZAIA o

AAIAO 715 A7 G FAAE 4E] Al=Ee] st=glolE Al Alojate AT EY] &
Holtt, ZAlAle] B52 TPCBE oo &8 TJrFJ(TOMB)Oﬂ/H A WAAE 77t 7
Al Ao 7% AEF-(TCMU, TPMU, TEMU)|A =41 o}oi A & F=9o] 7 =glo)
W QI FH o] ~E Fslo] ZH7He] st=doj & Alost= E(TLBU, TLVU, TLPU, TLEU.
TLIU, TOADE Sl B83 ARE T8t 3 @ﬂri Al TPCBE E3l +&¥#e=

A},

N
|~

TSCB &= [ -I-PLB j R ______]
@@ (J@ @E@ J -
NG

i\!.BU ‘{I'LD ﬁ;l} 69 QIIE @n(‘;} #L
L L—-—— 7 —-L—-— I

HwkT.Blul [l.v.xuj' lrrw;:u:| [TL.LLIII (rEll:i—I M’Mgll Eﬁfﬂ'-—‘l

(¥ 3-26) #AAA FAHA=

A28 A Al 250 Fa3 Ve v 2

B A 5/AA s A 7ls

B st=do] JIEHE A Ve
B st=9lo] API A& 7%

W o]y Ao 7E

B Joll/AR A Ao 7%
B 45 A Aol s

B 3/A4 A Ao Vs

D) A&/AAs AE 7]
HAA 250X Alg/AME Al 7ee A Alo] LZESoAA A WA F =
7Isoltt. AlE/AA S AY 7lee et 2 Vlee T
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A W 27)8), A& e A8 2 2718, AARE 0S #d AR 27138, A AF9
=2 1D o, st=dle] FUES /2 i &<, st=do] fFUE 278k 2% 9
HES g8 72, =5 3k $4 Vles AZshy] f9 PVC 94 44, FUE S& XE
428 A A, AR olF 3 Y AA (& B 52 N 2A), 27
Aladl g9 9 A4, 29 9 24 2E A (B8 SS uEAA), 28 9 57 9]
A AR, 299 AA Y Abs gobx Ve SAsmMIdAdst A, 27 F= 9 99
AR (Fe 29 A 7lse] 2o A, A Alo] Bz Aol

2) st=dlo] JAEHE A2 7S

FAAAe] B2o FtrgoloA] HAEE BE QEHEXE RTOS Vx WorksellA &= s}
of 4% ISR 355 F 30}04 PE%IOMW WA BE JHPES Ast=S vk 7}

CEA |
= e sh=9 o] API% =3}
of AAl= ste] JAEHES] A<l 01 H“ 74EE ZLOM c oW s frUER dasor &
A AR F, AT Ve FUER RS AL

3) st=<le] API A2 7%

AAAC BEe) shmso] APL: A Y the RE A sudeld @ /g
F9T W, AR BE A5AA shtel RudelE IRT & Ut WHE ATV RE

sesole] e B4 o] =] APL 358 o olFoldth. susle] APl g4t
TSCBS| BE 71504 ShEdlold a2 & o) A4gHrh shedle] APL §5ol = TSCB
B BE oA AA HEANE HAls S REVE B2 Wl Fe Pl ik
AA AA~s= B il ATM-PHYAPI $H<, PON API g4, IP API &<, El API
st ATM API 32 57HA1 =2 FRH

1) o]y} Ao} 7

AN A o] EFolA AZEY Y Elo]M7t HQgk 7 9-o= RTOSY Vx Worksell A A3}
= EoluE Abg B

5) ol/An 74 Ao} 7%

=]
TV:‘:&

mlo

AAA 0] EFA Fol/AR A Aol 715 Fellet AR #Hd BE V)es s
Aol/AR A Ao 7)5dd= Feol/AKR WI(F1-F5), Aol =1 %3], Zof 53 %3|/4

4, Aol HAE 2 b Y An w9l

_96_



SDH 7|¥te] ATM7]59 F1/F2/F3 ##el A& & LOS, LOF, MS-AIS,
MS-RDI, SD, Path-AIS, Path-RDI, Path-SLM, LCD7} itf. ATM-PON whAgoA 7
=3 £ Jde Aole o o] 137X 2 &9t} TF, SUFi, PEEi, LCDi, OAMLI,
CPEi, LOSi, LOAi, DFi, SDi, MEMi, R-INHi, MISi ©]t}.

ATM 213°] F4/F5 #HHelA AZEEH F v o= VP-AIS, VP-RDI, VC-AIS,
VC-RDIZ 47}A7} )

BHe] G5t Aoy Asta 2 WA 3x7F ARIF A&EE A5l olF A
A &2kl Barsks dl9jolty. FRe| nigd st st ARIE sjAE L sy
= ol ;AT 102 A AS AEH= A5 olE A2'E&A Y @ & ®als
= 9ot}

Fof HlAE 75dE v 2e 71eS 33t OAM F32 9 CC Al 3l/m| &4 3]
ggst g ~E %3], PM ZA3/m|&A3E, @43} gl2~E %3], IPC #HAL LED #HAE 9)
o}
6

=

[e]
26 8

rot

o] 7]5oll+= Ijr*ﬁﬂr %2 715
3 278, B2 A 7714 A Bi, ATM AS dA4 A5x3, ATM A% A5 A=
%7138}, ATM A% F714 A% ®Ba, A% ¥4 Threshold 2% 2 %3]7]%50°] ¢l
ATM-PON ut2goA FHAlEof af= A5 84+ o5 2o

B ERRi (Block error detection of ONUi): ERRiT & A%e 441 BIP-8% AXbe
BIP-8 o] #& ®laste] v PLOAM vity Al4Fgt: 28 a vh5¥ PLOAM celle] =414
W 7}4] o] & fAIgt}, o] vl PLOAM cellell sl thA] Alatso] 2t}

B REI (Remote error indication of ONUI) : RElix= OLT7} 3ye] REIHAIAE 213
Ag-o A A BERE A ET u] RE1 WA Aot A 5A A=A En

7). B8/42 &E ZAA A 7=

FAIA ] EFolA FF 9 A4 A Ao Ve v e Vles

W =73t A 7%

e,

H
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B 3 ] A Al e

B A4 e ZA Al 7e

z718F A 71e S A Aol sk dkgl BEd e 7|8 WEHS Fdtt. 278 A
2l 7lFole ey 2 Vsl EgET. BRE/HE/EE 27|38, 2] el AE Ha,
CC 243t 22E ®u, PM 243 g2E B, 7] 94 24, 27 9 44, 27
571 2849 474, 7] SD Threshold A4, %7| Thresholdd%, 57 28 o x3/44
/RABRI, @A AR 23]/474 7] olth

P #e] A A Ve ey 22 Ves xge dA g4 %3], B dd |
7 (Block Unclock), BE A2/g2 B AA B, AA e 23]

A4 #AA A Ao} VTS te e VeS xFsn. A4 HE 23], dF F7V/6)
Al, e FIHEA, A4 EF5/ES Al solth. &, 3 F7F/EiAl= PON-OLTS] SNI
Zo| 4] o] FolA W, A9 XA HE] NARHE ] Z47be] SR A RIE EAlEo] HdET)
. Aejx g

1) 1L

ATM-PONO A ¢  Au]~AFLS ATM-PONZ PSTN ## AujAxt ko] 181
ATM-PON3Z} B-ISDN #&#H AH|AL:E AJo|oA] o]FojxA= B4, A4, g8l ==
EZ A Q7AERS gejof dlvh AbedtH, ATM-PON¥F PSTN AMH] A == 71 ¢lE ¥

o]22 CAS 87 CCS frdol vk CAS §3& TI/E1L EfACA 3o 56/64 kbps
B &3S JFdAelA v Agete, V5 B TREFH ks 8354 &=tk CCS

]
e V519 G964 H V529 G.965 LREF A JfofS Fgdjof 3 B Ho e
V5 7]uke] PSTN #& AMn| 243 7]59S gigo=z dv), 28l ATM-PONI B-ISDN

H = b ddEFe]~= PVC §83 VB5S +3eo] 3tk PVC 32 B-ISDN ##
AE Alo]E AbdlA 7pdAtol Al dF-H e w VP/VCE d9a, g @ FAHF dats
2ol o] wEvh 2eal VB5HAlS VB5.19 G.967.1 2 VB5.29 G.967.2 L&
EF qfoel wet g do]~E Atk s 19 Vs % VB #d FExHES 2
v ARl E QEA o]~ §88 vERT
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Disoct Accwss Applicatons _{:-!____ ___L_‘ ]._ ‘
5

- —— L'": - Dlnl' sl Amcipss soetkan
E TE1 ol - NT2 . - .

ko —
ﬁﬂ [

Rarnote Accnas Appligations ol
-
TJII;I1'|| pEEess SOCHOR }

mulipleingfeSasconneshing in
Apcess RNebwi

-

N I :
Aemote Accets Apohcancns wlh N1'I - 52
agitianal an-demand connaction i
alkscation in Aoaess Nelwark __I

Cigilal accoss section

(28 3-27) Mu|AxE AEHolA §3

2) PSTN MH|2=AF 7%

V5 71k Auj 24 E 7152 PSTN 7F)Abel Al 7 2d-e 4 f-35ke] PSTN wgrj29o] 3
& 7lss Adstyl A 7 A £33, = Vel 3% V62 fFEor AdE ¢ Sdrth
V5.1 32 7FdAelA dld BfdERS Z2v)d Waos vgEdysin, V5.2 %%f
742 8908 Aol ghsle] 2owE WA o= f‘fg%’«‘at} ATM-PONelA V5 7]%&
ONUell #1218k ki OLTel $1AlsoF et oh (2§3-28)2 V5 7|WF Anj =4 7]
s TEE YERITh

V5,2 719k PSTN AH| 243 752 v 22 Al 7eS et

LAPV5-EF/FR 7|5

LAPV5-DL 7%

PSTN A2 Z2EF 7|5

Aol TRESR 7%

BCC Z2EZ 7%

BCC A48 7%

B3 ITREF 7%

FaAe] TREF 7F
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W =A%) FSM 7%
B A8 3 V)T

B PSTN AMEAEE FSM 7]%s
B V5 A5 1 ¥3 FSM 7%
W& 4 7%

EEaE WY
r-:r-r.:
HEUTE [ Al e Bel
FEM
LT - X & & g
_________ L HANN BOC :
: oo F5u 1A
_ : : I I
i : FaTh .
“ef PaTH : FEET B Y HH
| usnne {9 Eg,?h' ufe M EXTS | gz-u:J nEeg
| =2 L
R -
£ LAPYE-D,
LAPYE-ER
WEMAL e, | MHISRE
EETE

(¥ 3-28) V5 78k Au| AR 7|15TZ

3) B-ISDN AJu] 2~ 3%} 7]3_
VB5 719 Au] =43 7]%52 B-ISDN 7FdAbell Al 7hd A& 45 6}&] B-ISDN a7 &
o] A& 7se Adst] Aoﬁ 7 §3, = VB5.1 3% VB5.2 Ao E AU &
9tl. VB5.1 43L& llxtolAl sRdEs @ pAAUS Zaad wAow shuhain
VB5.2 @2 2yWE WA ow dgdity v (1H3-29)2 VBS 7Rt M| A=A Vs
TZE5 UERdt

|
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VB5 714+ B-ISDN AH] =%
I's

[ HTM{:J =
_,_‘i__
Es—acc
— l
e e w _— -
|
SAAL SasL ’-:—r.-» SAML H S8
o g | ATR D120 884 i boe] Atna 2o inse mm sy
o — e —— e — e
s | ATH Fhar THZ Pl koods] AtTh 2040 Mo el
I B lie Jim o st O O
| | #earme me 3 loed mayma o mn---:_]
L _1_4 | : - _G.I ’ R ;
! !
L a-moN WES
LT e
el

(28 3-29) VB5 7]8F MB|AAT 7|1 5FZ2

=]

flo

& 7%

7B VB5.1 &&d Al 7

olEHol 2 7% 7%
A e/ A Vs

Al A 7

VPCL €214 #AAL 71

Az %

LSP-1D 7%
LSP ¥ VPC @4 7%

) VB5.2 o A 7)F

Aol deAd 244 % Al 7le
AgAg ®AE s

Advdsie 5l 44 2 A 75
B-BCC #A 7%

OLT Holff A7 7]%.

B-BCC A &7] 7%

SAAL 474 71

B-BCC 71% 7%

B-BCC Al A& 7)%

ohe3

e
flo

Al 71
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A 4A N2REF AY

L A" Al=" T4

ATM-PON Al~FI(APON 20G)& v=7 el 27]¢] BB(Broadband) ¢} 17)¢]
NB(Narrowband) A2& 4% 3 OLT 9, SedXd/A5% ONUPPOS), Hx=A @
ONU(ONT, PDOS), 181 ¢ A oz OLTo| w3 ¢adue7 753 EMSS A%
atol T d

I
TNCL A
Packet Generator E
ot i
anse
ONT
TR, ATM2S
Ethernet

(29 3-30) ATM-PON A% A28 T4%

(2% 3-30)3 e AF A9 FHS U8l OLT ¥ 379 AL 2gsim 2 A o
Broadband A Z(OLT-BB)¢} 171 ¢ Narrowband A Z(OLT-NB)Z A A3l OLTY A
HlAw== Qg o] A= ATM W 2 ¢lgy o Aio] 7}5ales 3ol A|A| A8 AL
17He] OLT #} v2] ONU Ax=e} ONTZ F4gstH, Au|2e=5(STM-1/STM-622)
# 7k == Z(ONU/ONDel zHzt 24 ZuE 443 3 7% 2 A% 3PS 33

o},
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2. N8 35

A 2" AlFS Edl ATM-PON A|=8lo] b3 & Ay AMu|2ef &7 55
e AT F dofof st ol& S Fagh A FFES F 3-D>IHe] T oAE
2 FE 43FFo R BHEA

- uFAo] GAMu]AE Y ATM leased line service (ATM25M) H<

- El (nx64k) A&d Mu]2E 93t Circuit Emulation service (El Lines) <

- doly 2 Fd 5 F g AMHl~E 9% VDSL 3%

- FTTH &7 sl A2 24 gl Au|~E 9% Ethernet(10/100Base-T) A4

Multimedia (Video) A{H]Z2~
POTS AH| A& E1 A&4 o]

= ATM25 o]&3}te] 7%
L3t HE

<E 3-1> A2H" AE gJ=

He | P8 | 23E Za | g
1 PON & ®H4 7|5

1.1 155Mb/s & F417] 54 A3 0
1.2 155Mb/s & #4171 54 A9 0
1.3 PON H3 AFEH AE 0
2 PON A4 2 g9 A 7|5

2.1 BMS : APMC 0
2.2 Churning : APMC, APSC 0
2.3 Ranging : APMC, APSC 0
o4 PON Frame Master Control : APMC, 0
' ASAH-14

95 PON Frame Slave Control APSC, 0
' ASAH-L4

2.6 TPOU backplane interface 0
3 ATM 2z dd 9 A 75

3.1 STM-1/4 E8A45 0
3,2 ATM AZ A= 0
33 ATM AE7]°5(CBR, rt-VBR, nrt-VBR,

' UBR, GFR)

4 ATM =913 7%

4.1 ATM 2ls &8 7]%5:SE1 0
4.2 PVC 7% 0
4.3 MUX/DMUX 7]°5:SE0, SE2 00
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o\
fo

S
o
gt

s | F 3% | & = 2] 1}

5 Fdlq Au =A% 7s
F el (ATM) AHl2 @ 155.520Mb/s

5.1 0
STM-1 213 #&%
ZF A9 ATM) AH] 2 1 622.080 Mb/s

5.2 _ 0
STM-4 A& 3<%

5.3 Ethernet Bridge (Fast Ethernet) 0

6 VDSL, 7}dAA43% 7%

6.1 oldy % 7% 0

6.2 13 ~ 52Mb/s HZ A% 0

6.3 ANSI TIEL4 dlo]E] HolE & A3} 0

7 dl2~3% ONU 7|5

7.1 10/100M Ethernet A3 7% 0

7.2 ATM25 A% 7% 0

7.3 OLT 035 71 0

8 =29 57 7%

8.1 Wi (s5-57]) 29 7% 0

8.2 TAETE 57 7F 0

8.3 Q5 =29 57 7% 0

8.4 svIy g4 s 0

8.5 =2 A4 0

9 ONU #+A] XM 7)s

9.1 VDSL, 7194384 7% 0

9.2 PVIU &2% B 7% 0

10 OLT TAIAY] 2 A4 #8 75 0

10.1 ONU A3gH7]%s 0

10.2 TBIU &% Wi 75 0

10.3 TSWU AA Ao 7]5 0

11 EMS 834 75 0

11.1 A 2=H"IAE 75 0

11.2 OLT/ONU &4+ 7]%

11.3 OLT/ONU #Helj#g] 7]%

11.4 OLT/ONU As¥#2] 75

11.5 82 wotydte] 7)E

11.6 AR TS

12 AEAds 2 AFA

12.1 OLT-ONU(FTTC/B) T4 0

12.2 OLT-ONT(FTTH) T4 0
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<E 3-1>00A4 1 ~ 1138 A F3EZAE "ATM-PON A28l 7]%5A13 AxpA "ol A 7 <]
gk e AT wel sk, 129 5 ATM-PONe| 7ki7F VDSLE &3l A<
g ASFTTC/B)% A% H&F A9-FTTH sl A=ge Ao w5sier g3
71 S8 A R

rl

ol

3. A8 A3 2 &4

B 20019% ATM-PON A&A#L 20008% AJZE Aol A Yelhd EAdS F73)
wHetste]l AA/AAsIA o, HE ALTEYE AP "ATM-PON A|Z=RIA @A xpA "o )
gt Fysiglon, o1 A v <E 3-1>9 AgEgEd s BT v A9E dA
HoAE Ay i3k Bk AEA AR “ATM-PON A28 A ZA3A"S Fxstd
Aok B AE Aat= 35 ATM-PON9 th&33} =:Ethernet-PON 3} 28 A 2¢ &
7EYAF AlE Al 8 gl
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A 4 F ATM-PON SAAHA 7

- 106 -



A 4% ATM-PON SAA 7je

A1d ALa

ATM-PON A]2®le] 7]E G z= (29 4-1)3 o] OLT, ONU, ONT Foz FAEM,
U F2 75 S H Aoz FAHEL

STM-1 155 Mh'.s
T4 = IMbs ) ] —I VDSIL
PHY || £ arsc] J2SART Fons:
2 =) ATMIP < : H UM oS
Switch . Nubrdk
" < sEy L Eihemct
i ORTSS KVVR] LSl
AALI : ATM Adaptation Layer | FE : Fast Ethernet ONT
ADSL : Asymmetric Digital Subscriber Line ONUC : ONU Controller
APMC : ATM-PON Master Controller PDSL : Power DSL | Etlemmet
APSC : ATM-PON Slave Cantroller POTS : Plain Old Telephony Service ONUC VPIY | aes
ASAH: ATM Subscriber Access Handler S : Syitch Elerment H™ M AR
BMS : Burst Mode Synchronization VDSL: Very high speed Digital Subscriber Line LSB
CIC : CPU Interface Controller

USB : Universal Serial Bus

(7Y 4-1) ATM-PON #1299 SUFA THE

(29 4-1)¢] ATM-PON A]2 l A Fe AT E 659 F Aor o] 7l
), ZF Al gk 7] AW 2 7E e thad

20Gb/s ATM 2=9]%] sjBe é% 98 10Gb/s 2=91A] 3ol 71%S SH=ATM/IP 2914
(SED9H MUX/DMUX 7]'5% 8= SE2/05 37 A3t} SE1S ASICoR ¥ glon,

SE2/0% FPGA(ORT8850 715 df)= sttt ATM A5 A H(ASAH-L4)S o]
Aol AAE MHoR g FAIEASY, dAl QoS WY XE 4 9 #daS et
T 5 A%S MAdste Bng AAE e Y& ASIC H¥ A s3vbse o FEE
o 7oltl, APMCO %7] WdE& dX7)s vt g@Asle] ASICeZ &3 o, BMSe}
CICHELS ¥33l 2 v d& FPGAR F83t3 o™, ARMY9 core processors W33

THHAE FET dAFolrf. APSCO Z7IM A ASICeZ Fdsigloer, 75 /Amde
FPGAZ @ o Ao|tt. AALIAHE 7|5 FH2> SDT/DBCES7]%S tF RAste] A s}
ATh ATM-PON Al 2818 1A 3 Ale] djgh 8 AdS <3 4-1> 3 Zrh aga &2
A A 9o 28 ONUdl #&3l7] 9lste] APSC 7153 ATM AEAE 7]5S vz 5
st A7k ONUAlY] H& AAslon, &5 g d2~3 F ONUY A& oA o]
=
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<¥ 4-1> ATM-PON €& # A9 F2 AY

ATTV/IP PDSL | ATM AALI/DBCE
g\ 2= - 5
Xﬂ _\ = i-ﬂi] E'_Eﬂ%ﬂ ﬁ]%ﬂﬂ APMC APSC S 7]%ﬂﬂ
0.25u 0.35u 0.2 5 u
e 18u CMOS | 0.35um | Do 0.6u ASIC | i
ol 0.18u 0.18u
FPGA FPGA*
160P |4 2 0
14 6I6TBGA | oop | ppea 304PQFP | 208PQFP | 256PGFD+
652 PBGA
Gae st | 1200k i’500 600k 150k 110k 700k
150k
e 700k 300k ITkbit 50k 50k
10kbit
26MI
100MHz z
L=l Rt
R (104 80MHz 60MHz
MHz)
2.5V(
s L8v/3av | 2 ht | sav 3.3V 3.3V 3.3V
1.8V
13Mb/
e s 622Mb/s | 155M/622 , 8 x El
2] 89 10Gb/s SeMb/ | S " 155M/622M | 5% P
S
=C):AASE.

Q]
=

APSC 9] metmd2
FH= T Aol

AztE ATM/IP 70 292 o] 9]

SEC10G001 ATM/IP SH
013742001

(28 4-2) ATM/1P A 29X

o FPGAR &3 o Aolm, AALI/DBCES 7|%x8 H& 1P

(¥

4-2)¢} 2t

ITCH

- 108




Al 24 JHPRA T4

1. ATM/IP 5} 2$]X)

7} 294 72
B 29 FEes FRvine 29)%om ATM 4 # w ohiet P W7 5 Aol
N7 e BAG %

Fr o8 AHestel 294 & 4 Advh 16x16 =91HS st LE Hh&
°F 800Mbps(2.H 3= X3+ 622Mbps A Y)olt}. 3 7o &3 10Gbpsely F+ 7] &=

Ul e HEE AR85tY OGbDS‘)r 40Gbps 2=91A& 78 4 U} ©g Ag gl
ElaES A Yat, wo A 2AEYS st glvt=et gde i BERE A

gt My ro] s Ly SEAE FoEH wE EHE8S AT F SUth

o] 29X = vE FTRHEe 29X ol A dHelHE TEde® A Ao
Zh 712 Aol F e 2 el AAE™ o] A MA7F I APoEA T
Hoh 2992 HE 16719 /=8 TEE 7HAW 7] dolE {3l dol7p 170]aL o]
109 EQl dlolgolth, ~90x] He &85+ dHolHe(1d 4-3)7 22 4S5 7HAH
el Wiy ol APt

&
7]
A

EREIE

Diwtn

i _'
- dowbeod |
_lasiloey [_|
0 L

29AE FRvnee] FREe WA weshed A48 WA 2asm o] WAS
AgE 2EANA S Aol ALgstel AFsta, A 2ol A dlolE} G8E A
A7} oAl HIARE el sEe] Eolziu,

- 109 -



dEE FHRES WlEtel AFE I, she] el diefA o] WMAEL W] Hmed
A= NEXT #he ol M= ddwvh =3k dj7lo] Alzhel| sidat= 75 vlolE 7}t oA
o el AdE WAk @A, 2 sfFlo] Y Eojol & FYXES O fAHAEH @
ol ¥ MB 3l FIFOl Advh. 949 MB Ftoll Axdd Qe AR= sy Ao
X FHEES 459 ol et sjdste 28 AR Fod HAXY. 9 AB HJe
Az fAE Wyor FAEY] wiEel sid MBS aeld ¥ AME o M
NEXT & & 2% = Zolvh. "HEALg o] 45 shvte] w7l A8 7F o8 79 &

EQIE HEH= ole} o] dlolg Aol dFS AT WA of& HAE AFsh=
7S gttt HEA 2] B2 499 AedHS fste 4" AME Feo 48 AR
F A3 rE EEZTE 0~7, 8~159 &) HEd=E ARG

U 294 Je 74
ATM/IP =91X(SE-1) H& (13 4-H)¢} 22 Fx25 7HAu.

B sl e = bl |
bk wr'r ( ' i e [1y
ey |II ]
| | 1 Shared fuiTer -
Ingirss
Frogpuuod —_—
[ [ ................. . Pitmtor Puth
| —l - - - --—I -
iy F raew] 0% \ﬁl ]: IHQ E3 I'w K]
.r]— A 1 J { =
I gy —
| r";L.“ *rf [_ SOF .
e e A
i _'] Tigiaaiion [_/ . I:_
T-- A =
- ;.'_" —l__| Sixiistick — _":'_ | ¥ L ]. —
S E e ——————— T p— : I

(0¥ 4-4) 291X 3 BEE

- 110 -



2. ATM-PON Master Controller (APMC)
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EYE of the PDSL Modem(256-QAM)
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G2 ofolE
ADSL Asymmetric Digital Subscriber Line
API Application Program Interface
APON ATM-PON
APMC ATM-PON Master Controller
ASAH-1.4 ATM Subscriber Access Handler — Layer 4
ASIC Application Specific Integrated Circuit
ATM Asynchronous Transfer Mode
BER Bit Error Ratio
B-BCC Broadband Bearer Connection Control
BCC Bearer Channel Connection
B-ISDN Broadband Integrated Services Digital Network
BMS Burst mode Synchronization
CAS Channel Associated Signaling
CCS Common Channel Signaling
CDhV Cell Delay Variation
CIT Craft Interface Terminal
CM Configuration Management
CPU Central Processing Unit
CRC Cyclic Redundancy Check
DBA Dynamic Bandwidth Assignment
DBCES Dynamic Bandwidth Circuit Emulation Service
DCCB Desktop ONU Common Control Block
DL Data Link
DMT Discrete Multitone
DONB Desktop ONU Block
DONU Desktop ONU Main Board Unit
DWMT Digital Wavelet Transform
DSL Digital Subscriber Line
EF/FR Envelope Function / Frame Relay
EMS Element Management System
E/O Electrical/Optical
FPGA Field Programmable Gate Array
FSAN Full Services Access Network
FSM Finite State Machine
FTTC Fiber To The Curb
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FTTx Fiber To The x (x=remote, building, cabinet, curb, home)

HDTV High Density TV

ID Identification

P Internet Protocol

IPC Inter-Processor Communication

ISDN Integrated Service Digital Network

ISR Interrupt Service Routine

IWF Inter—-Working Function

LAPV Link Access Procedures on the V5

LCD Loss of Cell Delineation

LED Light Emitted Diode

LOF Loss Of Frame

LOS Loss Of Signal

LSP Logical Service Port

MAC Media Access Control

MS-AIS Multiplex Section layer — Alarm Indication Signal
MS-RDI Multiplex Section layer — Remote Defect Indication
NT Network Termination

OAM Operation, Administration & Maintenance
ODN Optical Distribution Network

O/E Optical-to-Electrical

OLT Optical Line Termination

ONT Optical Network Termination

ONU Optical Network Unit

ONUC ONU Controller

(ON) Operating System

PAIU ATM-PON ONU ADSL Interface Unit
PBBU Power Backup Board Unit

PBPU ATM-PON ONU Backplane Unit

PCCB Pole ONU Common Control Block

PCCU ATM-PON ONU Common Control Processor Unit
PCFB Pole ONU Core Function Block

PDOS ATM-PON Desktop ONU Subsystem

PDSL Power Digital Subscriber Line

PEIU ATM-PON ONU Ethernet Interface Unit
PHY Physical layer

PLIU ATM-PON ONU Leased Line interface Unit
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PLOAM Physical Layer OAM

PM Performance Management/Performance Monitoring
PMEU Pole ONU Mechanical Equipment Unit
PNIU ATM-PON ONU Nx64kb/s Interface Unit
PODS ATM-PON ODN Subsystem

POLS ATM-PON OLT Subsystem

POMS ATM-PON OAM Subsystem

PON Passive Optical Network

POTS Plain Old Telephony Service

PPOS ATM-PON Pole ONU Subsystem

PPSB Pole ONU Power Supply Block

PPSU Pole ONU Power Supply Unit

PSIB Pole ONU Subscriber Interface Block
PSLU ATM-PON Slave Unit

PSTN Public Switched Telephone Network
PTIU ATM-PON ONU POTS Interface Unit
PVC Permanent Virtual Connection

PVIU ATM-PON ONU VDSL Interface Unit
QAM Quadrature Amplitude Modulation

QoS Quality of Service

REI Remote Error Indication

RTOS Real Time Operation System

SAAL B-ISDN Signalling ATM Adaptation Layer
SDH Synchronous Digital Hierarchy

SDT Structured Data Transfer

SEC Switch Element — Core

SEo/2 Switch Element - 0/2 (Mux/Demux)

SE1 Switch Element — 1 (Core Switch)
SHDSL Single-pair High-speed Digital Subscriber Line
STAN Switch fabric for IP & ATM Network
SMF Single Mode Fiber

SNI Service Node Interface

SNMP Sub-Network Management Protocol

STB Set-Top Box

STM Synchronous Transport Module

TA Terminal Adaptation

TBIUI OLT Broadband Interface Unit for 155Mbps
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TBIU6 OLT Broadband Interface Unit for 622Mbps

TCP/IP Transmission Control Protocol/Internet Protocol
TCGU OLT Clock Generation Unit

TCSB OLT Common & Switch Block

TDMA Time Division Multiplexing Access

TEIU OLT Ethernet Interface Unit

Teqd Equalized round trip delay

TLLU OLT Leased-Line Interface Unit

TMCB OLT Main Surveillance & Control Block
TMCU OLT Main Control Processor Unit

TMXU OLT Multiplexer Unit

TNCB OLT Inter Node Communication Block

TOMB OLT Operations & Management Block

TPCB OLT Inter Processor Communication Block
TPLB OLT POTS & Leased Line Block

TPOB OLT PON Master Block

TPOU OLT PON Master Unit

TSAB OLT SNI Adaptation Block

TSCB OLT Surveillance & Control Block

TSMB OLT System Management Block

TSWU OLT ATM/IP Switch Unit

TTCU OLT POTS & Leased-Line Control Processor Unit
TTIU OLT POTS Interface Unit

UADSL Universal Asymmetric Digital Subscriber Line
UNI User Network Interface

USB Universal Serial Bus

UTOPIA Universal Test & Operation Physical Interface for ATM
VCC Virtual Circuit Channel

VCI Virtual Channel Identifier

VDSL Very-high-speed Digital Subscriber Line
VOD Video On Demand

VP Virtual Path

VPC Virtual Path Connection

VPI Virtual Path Identifier

WDM Wavelength Division Multiplexing

XNI Access Network Interface
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