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Access Network

Optical fiber cable

Closure
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What is ET %2
ONU [*

/FTTH (Fiber To The Home): N 5_:‘: Optical fiber —

« Optical fiber installed individually to each e

household @

* ONU (Optical Network Unit) installed in each user’s e
\home for individual use J

~

/FTTB (Fiber To The Building):
« Optical fiber installed up to user’s building

» Metallic cable used for installation to each user in

building

* RT (Remote Terminal) or ONU installed in building
Qnd shared by multiple users

FTTC (Fiber To The Curb):
« Optical fiber installed up to user’s neighborhood

« RT or ONU installed in user’'s neighborhood and
shared by multiple users

A
Remote unit
RT,

Metallic cable

* Metallic cable used to connect remote unit and user
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Trend in Access Networks

Bit Rate
(bps)
Next Generation PON
106 10 G-PON
WDM-PON
G-PON
(2.5 Gbit/s)
16 B-PON GE-PON
(622 Mbit/s)|(1.25 Gbit/s)
100M
10M B-PON
(155 Mbit/s)

1M STM-PON
(16 Mbit/s) X

100k

2000 2002 2004 2006 2008 2010 Year
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PON TransmissiontVietheu

===+ Transmission distance (OLT-ONU) : ===%  [Exchange/Center]
10/20 km max.

« ONU
frames and captures self-
addressed frames

T
|
' 10/100Base- ‘ + OLT Sends
B — ~ downstream frames
. _— to each ONU address
ONU #1r
—LE. s signal (1490 nm)

Downstream: Continuou
| e W
10/100Base- |
—T_ —

Optical

Splitter
#n |--" #2 #}1

Upstream: Burst signal (1310 nm)

ONU #2/

i N

OLT

«OLT Receives
upstream frames sent
from each ONU

« Each frame (#1~#n) is time-division multiplexed and the upstream and downstream data are

7_10/1005359' ‘ transmitted in both directions by wavelength division multiplexing (WDM) using different
IE wavelengths (1310/1490 nm).
ONU #n/ . ) »
* The ONU monitors downstream frames and receives self-addressed frames. In addition, each
m ONU sends upstream frames in the allocated time slot.
- Each ONU sends upstream frames * 1he OLT sends downstream frames to each ONU destination address. In addition, it receives
in allocated time slot upstream frames sent from the ONU.

* When a new ONU is connected, the OLT performs allocation control, such as time slot, at the
ONU to prevent frame collisions between each ONU. [DBA: Dynamic Bandwidth Allocation]
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PON Features

PON (Passive Optical Networks) Characteristics

GE-PON( E-PON) G-PON B-PON

Ethernet-based PON Gigabit-capable PON Broadband ATM-based PON
Standard IEEEB02.3ah MTU-T G.984 / FSAN ITU-T G.983.3 / FSAN
Up/Dow nstream Mul| WM WOM WOM

(Wavelength Division Multiplexing) (Wavelength Division Multiplexing) (Wavelength Division Multiplexing)
Wavelength Range |Up: 1.27-1.36 um Up: 1.27-1.36 um Up: 1.26-1.36 um

Dow n: 1.48-1.50 um Dow n: 1.48-1.50 um Dow n: 1.48-1.50 um

Video: 1.55-1.56 um
) Up: 1.25 Gbps Up: 156 Mbps, 622 Mbps, Up: 155 Mbps, 622 Mbps
Bitrate Dow n: 1.25 Gbps 1.24 Gbps, 2.48 Gbps Dow n: 155 Mbps, 622 Mbps
Dow n: 1.24 Gbps, 2.48 Gbps
DBA
(Dynamic Possible Possible Possible
Bandwidth
Allocation)
Max. Transmission {44 m (1000BASE-PX10)
Reach 20 km (1000BASE-PX20) 20km 20km
(OLT-ONU)
5~20 dB (Class A)
Channel Insertion L 13:;2 jg gggg::ggz;g; 10~25 dB (Class B) 10~25 dB (Class B)
15~30 dB (Class C) 15~30 dB (Class C)
Split Ratio 16 min 64 max 32 max
Transmission Fram d MAC frame Generic frame (GEM,GTC) ATMcell
. Full service Full service
Service Bthernet (Ethernet, TDM,POTS) (Ethernet, TDM,POTS)
-
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Layered Structure eirPeN

B-PON

G-PON

E-PON

Layer 5
or more

ATM frame
base

Generic frame
base

T1/E1
TDM
TCP+UDP etc.

Ethernet frame
base

T1/EL
TDM

Now being
discussed in
PWE3 WG in
Ethernet IETE
Layer 2 [AALllAALZ ] [ AALS5 ]
3 1
[ ATM cell ] [ Generic frame ] [ Ethernet frame ]
| G.983base | G.707 base | IEEE802.3 base
] PON-PHY )
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Optical Transmit Characteristics

Description Unit 1000BASE-PX10-D 1000BASE-PX10-U 1000BASE-P20-D 1000BASE-PX20-U
Signaling speed (range) GBd 1.25 100 ppm 1.25 +100 ppm
Wavelength (range) nm 1490 (1480 to 1500) 1310 (1260 to 1360) 1490 (1480 to 1500) 1310 (1260 to 1360)
RMS Spectral width (max) nm 0.88 3.5 (at 1310 nm) 0.44 3.00 (at 1310 nm)
Average launch power (max/min) dBm +2/-3 +4/-1 +7/+2 +4/-1
Average launch power of OFF transmitter (max) dBm -39 -45 -39 -45
[Extinction ratio (min) dB
RIN;sOMA (max) dB/Hz 118 | 113 118 | 13
Launch OMA (min) dBm (mW) 2.2 (0.6) 20.22 (0.95) 2.8 (1.9) 20.22 (0.95)
Transmitter eye mask definition {X1, X2, Y1, Y2, Y3} ul {0.22, 0.375, 0.20, 0.20, 0.30} {0.22, 0.375, 0.20, 0.20, 0.30}
Ton/Toff (max) ns N/A 512/512 N/A 512/512
Optical return loss (max) dB 15 15
Optical return loss of ODN (min) dB 20 20
Transmitter reflectance (max) dB -10 6 -10 -10
Transmitter and dispersion penalty (max) dB 1.3 2.8 2.3 1.8
Declsl.on llmlng offset for l.ransmmer ul +0.1 40125 +0.1 +0.125
and dispersion penalty (min)
Optical Receive Characteristics
D ipti Unit 1000BASE-PX10-D 1000BASE-PX10-U 1000BASE-PX20-D 1000BASE-PX20-U
Signaling speed (range) GBd 1.25 £100 ppm 1.25 100 ppm
Wavelength (range) nm 1310 (1260 to 1360) | 1490 (1480 to 1500) 1310 (1260 to 1360) [ 1490 (1480 to 1500)
Bit error ratio (max) 102 1012
Average receive power (max) dBm -1 -3 -6 -3
Damage threshold (max) dBm +4 +2 +4 +7
Receiver sensitivity (max) dBm -24 -24 -27 -24
Receiver sensitivity OMA (max) dBm (UW) -23.2 (5.0) -23.2 (5.0) -26.2 (2.4) -23.2 (5.0)
Signal detect threshold (min) dBm -45 -44 -45 -44
[Receiver reflectance (max) dBm -12 -12
Stressed receive sensitivity (max) dBm -22.3 -21.4 -24.4 -22.1
Stressed receive sensitivity OMA (max) dBm (uW) -21.5 (7.0) -20.7 (8.6) -23.6 (4.3) -21.3 (7.4)
Vertical eye-closure penalty (min) dB 1.2 2.2 2.2 1.5
Treceiver settling (max) ns 400 N/A 400 N/A

eye jitter (min) Ulp-p 0.25 0.25 0.28 0.25
Jitter corner frequency kHz 637 637
Sinusoidal jitter IimiFs for stressed receiver ul 0.05/0.15 0.05/0.15
conformance test (min/max)

-
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OLT/ONU Transceverm

from PPG

MP1800A
PPG + PPG + ED

Burst Data

Gate #1

Burst Data

Data #2

Gate #2

Continuous Data

Coupler

MT1810A
PPG + ED

@lm_.““"%

g

Continuous Data

(1490nm, 1.25Gbit/s)

Burst Data
#2

2 [n]

(1310nm, 1.25Gbit/s)

from PPG

Up-stream (Burst Mode) Test for OLT module

Continuous Data

i (Resen) |
Data

Down-stream (Continuous Mode) Test
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MP1800 Series Coniigureien

MP1800A for Upstream (ONU to OLT)
Slot No | Model Number | Model Name Option Remarks
MP1800A Signal Quality Analyzer 015 Burst Mode Measurement
Slot1&2 | MU181000A Synthesizer
Slot3 MU181800A Clock Distributor
Slot4 MU181020A Pulse Pattern Generator | 002, 030, 011 or 012 | Data #1, Pre-bias #1
Slots MU181020A Pulse Pattern Generator | 002, 030, 011 or 012 Data #2, Pre-bias #2, Reset #2
Slot6 MU181040A Error Detector 002, 030, 020 BER Measurement for Data #2
MT1810A for Downstream (OLT to ONU)
Slot No | Model Number | Model Name Option Remarks
MT1810A 4 Slot chassis 014 Continuous Mode
Measurement
Slotl MU181020A Pulse Pattern Generator | 001, 030, 011 or 012
Slot2 MU181040A Error Detector 001, 030, 020
Slot3 Nil
Slot4 Nil
Discover What's Possible™ Side 11 /Inrltsu
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Connection for UpstreanN@nNy

g QL) Tesiing

MU181000A/MU181800A

~ T |
W Q49 ig a
-"0""}' [ - J
MU181020A PPG #1 = Clock
to ONU module (@] ]a . aeald Il
Differential Data Output #1 (PECL).
0/=1V

Gate Output #1 (LVTTL)

MU181020A PPG #2

B pp oo ofe S
Differential Data Output #2 (PECL)
0/-1 V.
Gate Output #2 (LVTTL)*==| \orer o (©/-1V)
LEVEL
CONVERTER
MU181040A ED
from OLT module I o r Qg | )
Differential Data input (PECL) Reset Output #1 & #2 (LVTTL) to OLT module
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MX180004A PON PatteiiNEC o= iiiiRERSEulio

Timing Setting
N Burst Cycle

MX180004A PON Pa

e Vew teb - ' + Enable Period for Valid Data
Tiring Setine. | Date Settie | System | - Gate Out Delay and Gate Pulse Width

- - - 4 fizso00 =
Vewonfi -2 2] —uafer =] focfiem o + Reset Delay and Reset Pulse Width

ONU c"‘”’“
Gating Out Delay 1040 = (510000 ps )
| Gate Pulse Width 1 fe-f “T4( 1643200 £s )
e — e N
Gurd Time 1led6t  Hucsi200ps ) J
—-(SCD mrmar-{ﬁ“ (663200 ps
Burst Gycle 2 AT ps
o Erable P 2 lel208 hliicnnan oy
- i i
 GHZ Data

Gating Out Delay 2o 540 (512000 ps )
Gate Pulie Widh 21338 = (2662400 ps )
GH 2 Gate -

i (1)
6 Hiizamnp

«{ 3072.000 ps )'—L
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MX180004A PON PatternrEaiey=\vicyvay crie):

Monitor

MX180004A PON Pattern Editor

B Ven b [Viewteigle ®

Timire Settne lwcSettulin':lb
ViewCH[T-2 =] WifBn =] ®gFreafiz000 = Ghe Rorel o
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1800044 PON Pattern Editor

Data Setting

Pattern Setting for PPG and ED

Bl View Hep View Monitor | |
Tieb Sotthe; Dsta Setie | gyatem | « Number of Packets, Enable Packets
oz =] wafEr =]
S « Preamble/CID/Payload Length
Humber O Prchets _ Enable Pericd * Pattern for Preamble/CID/Payload
b Wi
Encods Prosble Levsth oI Length Payosd Leneth
I— = e
Lo o= B | I . ED Measurement Condition
Logic ulcn
pos =] [pReST =] « Selecting measurement area for
Presmble ciD Preamble/CID/Payload
Packet DA 5t Enatie £dn Messusement Conditon
sekct Al | Enbe | sl || Cosy Paste | Et ||| Preanble ¥ CID % Payioag | |
Fackel No [Enabie|Pressble Data 10 Date Daln
i v
7 VA
3 v s 11220844
4 v AMAA ({11} Al
§
Discover What's Possible Slide 15 /I nrl tsu
Dec. ‘06
MX180004A PON Patterm EaiiorsiZaitEigN=6io);
ellle =ClITO
Data Setting
FiaiE) mp
-[«:-- '\m | Pakosd]| — e - Display Format
- ; |
B -ﬂl--egmﬂ o p | = -
: e Time Wave or BIN
Table HEX or BIN
F®) B
Froamble C10 | Payiond |
"= [ Mk | Fom ol |
(] e :me"d el :-:“ E=l =
Erble Perid 8T e o]
e e ——
FlE) g |
AU UUTUUUL = |
i . - L £t Mo |
PreamBIe Settin - "J""" — "":J 'r(':] JE.0) ’“ e -
9 Bt Povud FORE @ JHCHE
Display: Time "’““"‘ﬁf; - mgm JJ#J
o -
Format: Waye | E o presn =]
ﬂt'lﬂ!ll‘ﬂb!lnt'
H D0 0T 40 403 9.4 <01 410 407 D S5 454 SR S0C ) B 408 10 411 417 o1 S1E4TE 41K 417 410 10 414
CID Setting IS 15 x50 0 e 70 10w 5.1 T AT 160 e O R O
Samomis |16 % 5 2 5 G5 B0 G0 6 40 8 AD A T 14 42 3 o0 91 73 7 28 £ T FEIE 00
Display: Time beoadtuss |17 54 00 58 3 00 i £ A 40 50 B £ 06 AE 18 &4 50 5 01 O4 £4 1A SA 10 16 A5
00800 a0 ﬁ']ﬂ‘Em:?ﬁlWﬁ;W‘flﬂ“w?‘iﬂ:ﬁ:(ﬁpl’&‘|§(ll?§
Format: BIN, , DAMORES |0€ 55 4 O OA 56 F 38 67 3 0 11 04 B ¥ AB 1 TADSIC B @ B B B E
Payload Setting
Display: Table
Formlat: HEX »
Crrvee Ackb 0000000
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Measurement setup o @SN neE i ENEY I NG
MP1800A

from PPG  PPG +PPG +ED Burst Data
—— :
v

Burst Data

Up-stream (Burst Mode) Test for OLT module

S

i E—
e Transcejver,
Burst Data e (1310nm, 1.25Gbit/s)
— ; Coupler "
Data #2 -
Gate #2 > ;_s‘-‘:*" =L ‘ﬁ. }3’;' H
Golden ON
e JL@”SCQM@J%Z
Discover What's Possible™ Side 17 /Inritsu
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Measuremeni Setup e GIENV/ e EN=V2I D6l
MP1800A and GE-PON OLT/ONU DUT

e

GE-PON OLT/ONU DUT

ONU #1
Transceiver

OLT

/inritsu
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OL T Module EvaluatenNSigniNEavEieidiny

i o i V] o | [ i
T Satt | Do St | S |

= .....m.. .p:;;:mﬁ.:._,i Burst Data #1
Enble Pt 11150 ot amaamiem )

m!lﬂlﬂ. —m - . c grle ot gn

}u-wmn-m = 2}t A

a...u..m,ﬁ;;m i‘ '[.,m_, e 4 L LI
== Ot Tim 1T Harmam [ L Burst Data #2

/ ‘

\Burst Data #2
. T

Gate #2

PPG's electrical output timing

G e

] ©H 7 Gt

096 2 Resmt
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OLT Module EvaluatienNSigneiNVEVEieidin)

OLT Transceiver Waveform for Optical Input and Electrical Output

OLT Optical

Input Signeb A8 | i
—d ! Preamble Area
. <

OLT Electrical

Output Signal ~EFfor Bits Of_

Preamble area

C t— H
Recovery Time

| pATA B
AV 0
orr | | DO | BT
L ; °
OLT Transceiver

RESETN

A ATA CuT
:-JE>_L.—'—| - @
Moo
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OLT Medule EvaltuatenNSigneiNYeVE eIdin)

OLT

Optical

.
s 88|

Power Difference: 6dB|

SRl el R .
: .
o .
o .
Y
el
=]
=
@
<
LW g Spvist o et w)
bingsel ool o
} ey BULSE, ol
<t e DA o
t o
1 [v]
o=
c3
s c H
D~
- . =
[ Guard Time
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OLT Module EvaluatienNSigneiNVEVEieidin)

Burst Data
OLT
Optical
Input
OLT
Electrical Burst BER Measurement Result
Output
erorman =] ey
Zoom | sty Reset | o
Total INS I oM i
ER [ 0.0000z-08|[ 0.00002-08 || o0.00008-08 )
t EC o] of| of

%EFI 100.0000

< - > £l o
< > Frequency(RHZ) | 1250000 |  Clock Count | 2, 7500808 |
CiockLoss @@
Selectable Measurement Area smetoss [ 0| @@
Error . .
Deta Thisshoid | 1.773 |V DataDeiny | 54 mi
WDsta Threshoid | 1.923 v [ 43,21 [ps
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OLT Module Evaluation

QLT Mocdule Perforrmerice)

- Measurement Condition

- Bitrate : 1.25Gbit/s

. Pattern : PRBS 31 (Continuous)

- Input Optical Power at TP3 : -10dBm

OLT Electrical Output Waveform Mask Test

' S 2

Bathtub (Phase vs. BER) Measurement

Discover What's Possible™
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Total Data 1

Valid Data 1

TJ mean S40.00 mLi

0. mean 52559 mU|

i R mean 1.05 mldl
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OLT Module Evaluaticn(@EsVeu bl ENEsGIiinEEE))

Receive sensitivity measurement

1000BASE- PX10 (OLT Transceiver)

1.E-04

Power Penalty

Receiver sensitivity spec (max) : - 24dBm  1E-05 -
Measurement Condition 1.E-06 -
Bit rate : 1.25Gbit/s
Pattern : PRBS31 (Continuous) 1E-07
24
Measurement result : - 24.5dBm o 1E08
1E-09
1E-10 |
1E-11 |
1E-12
-3200  -3000 2800  -2600 -2400  -22.00
Optical Input Power (dBm)
Discover What's Possible™ Side 24 Anﬂtsu
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Best BERTS for Evaluating PON Optical Modules

» Supports Multi-channel measurement
» Multiple Data/Enable/Reset Signal Output
* PON Pattern Editor for Easy Timing and Pattern Setting

* Burst BER Measurement

Discover What's Possible™ Slide 25 /I nrl tsu
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GE-PON Test ltems

1. Wavelength measurements
2. Spectral width measurements
3. Optical power measurements
4. Extinction ratio measurements
5. OMA Measurements (#)
6. OMA Relationship to extinction ratio and power measurements (#)
7. Relative intensity noise optical modulation amplitude (RIN,;OMA)
8. Transmitter optical waveform (Transmit eye) List of Test Patterns and Tests
9. Transmitter and dispersion penalty (TDP) | restpatems Tests
10. Receive sensitivity measurement . - .
. Any valid 8B/10B encoded signal | 1/2, Central Wavelength/Spectrum Width
11. Stressed receive conformance test 3. Opical Power
12. Jitter measurements (#) & Fetesk
13. Laser On/Off timing measurement Idle 4. Extinction Ratio
. . . . Patternless Frame 5/6 , OMA
14. Receiver settling timing measurement (#) 7. RIN,OMA
Random pattern test frame 9. TDP
10. Receiver Sensitivity
11. Stressed Receiver Sensitivity
Receiver 3d B Upper Cutoff
Frequency
Jitter pattern test frame 12. Al Jitter Tests
(#) Informative Tests Reference: IEEE802.3ah
Discover What's Possible™ Side 27 /Inrltsu
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Laser On/Oii IminerVEasurEmeEns
MDI MDI | | | | | p | |
\ | I +—t—+— / - I
| | | Il | | | |
& I | & f LEL 1gl ! \"7
| | el 1g B
@ @ <~ §—>:<\f>:<§>:<"2>: :<_=_)I
Tested Pat;h Fast | 1 & | E | | |
PMA optical PR > o Scope | =R 1's | | |
PuD ao comrer | I - y I I
transmitter trigger T T T T T
| | | | |
Tx_Enable T 1 1 T | | IGran!Iength |
| | | | | | | ]
! Fiber optic cabling ! ! : : : | .
le—— (Channel) — | | | !
| Set to minimum loss : Tx_Enable | | | |
i R %
| | |
| | |

System bulkheads
Upstream

Fig. ONU PMD Laser On/Off Time Measurement Setup data | | ldles —b—>|«— paa —>
T

|
|
T
|
|
|
|
|
|
T
Denote Ton as the time starting from the falling edge of the Tx_Enable line to ! b ' |
o)

the ONU PMD and ending at the time that the optical signal at TP2 of the ONU  Fig. P2MP Timing Parameter Definition
PMD is within 15% of its steady state parameters (average launched power, Ton value: <512 ns

wavelength, RMS spectral width, transmitter and dispersion penalty, optical Treceiver: <400 ns

return loss tolerance, jitter, RIN;sOMA, extinction ratio and eye mask opening). Tedr: <400 ns

Denote Toff as the time starting from the rising edge of the Tx_Enable line to Tcode group align: <4 octets

the ONU PMD and ending at the time that the optical signal at TP2 of the ONU Toff: <512 ns

PMD reaches the specified average launch power of transmitter off.

Reference: IEEE802.3ah
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Receiver Settlingl TimelVieasuiEmeni

PM

MDI
|
|
|
I
| ?
TP3, |
Optical
PMA PMD 12 Tested
transmitter Optical | q—p| OPtical Scope
> splitter PMD
receiver trigger
Tx_EnableT : | ?
| |
| |
Gy l |
Variable |
Patch link |
Optical cord loss |
A PMD NG |
transmitter |
|
Fiber optic cabling !
Tx_Enable2 — —_ |
|
|

(Channel)

|
\ System bulkheads/

Fig. Receiver Settling Time Measurement Setup

Reference: IEEE802.3ah
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Transmitter Optical\NVaVveio)

The required transmitter pulse shape characteristics
are specified in the form of a mask of the transmitter

eye diagram.

The eye shall comply to the mask of the eye using a
fourth-order Bessel-Thomson receiver response with

fr = 0.9375 GHz, and where the relative response vs.
relative frequency is defined in ITU-T G.957, Table B.2
(STM-16 values), along with the allowed tolerances for
its physical implementation. v2

1+Y3

Normalized Amplitude

0 X1 X2 1-X2 1-X1 1
Normalized Time

Fig. Transmitter Eye Mask Definition
X1=0.22, X2 =0.375, Y1 =0.20 Ul

Reference: IEEE802.3ah
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Specifications are subject to change without notice.
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Anritsu A/S

Kirkebjerg Allé 90, DK-2605 Brgndby, Denmark
Phone: +45-72112200

Fax: +45-72112210

® Spain

Anritsu EMEA Ltd.

Oficina de Representacion en Espafia
Edificio Veganova

Avda de la Vega, n° 1 (edf 8, pl 1, of 8)

28108 ALCOBENDAS - Madrid, Spain

Phone: +34-914905761

Fax: +34-914905762

® United Arab Emirates

Anritsu EMEA Ltd.

Dubai Liaison Office

P O Box 500413 - Dubai Internet City

Al Thuraya Building, Tower 1, Suit 701, 7th Floor
Dubai, United Arab Emirates

Phone: +971-4-3670352

Fax: +971-4-3688460

® Singapore

Anritsu Pte. Ltd.

10, Hoe Chiang Road, #07-01/02, Keppel Towers,
Singapore 089315

Phone: +65-6282-2400

Fax: +65-6282-2533

® |India

Anritsu Pte. Ltd.

India Branch Office

Unit No. S-3, Second Floor, Esteem Red Cross Bhavan,
No. 26, Race Course Road, Bangalore 560 001, India
Phone: +91-80-32944707

Fax: +91-80-22356648

® P.R. China (Hong Kong)

Anritsu Company Ltd.

Units 4 & 5, 28th Floor, Greenfield Tower, Concordia Plaza,

No. 1 Science Museum Road, Tsim Sha Tsui East,
Kowloon, Hong Kong

Phone: +852-2301-4980

Fax: +852-2301-3545

® P.R. China (Beijing)
Anritsu Company Ltd.

Beijing Representative Office
Room 1515, Beijing Fortune Building,

No. 5, Dong-San-Huan Bei Road,

Chao-Yang District, Beijing 10004, P.R. China
Phone: +86-10-6590-9230

Fax: +86-10-6590-9235

® Korea

Anritsu Corporation, Ltd.

8F Hyunjuk Building, 832-41, Yeoksam Dong,
Kangnam-ku, Seoul, 135-080, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604

e Australia

Anritsu Pty. Ltd.

Unit 21/270 Ferntree Gully Road, Notting Hill,
Victoria 3168, Australia

Phone: +61-3-9558-8177

Fax: +61-3-9558-8255

® Taiwan

Anritsu Company Inc.

7F, No. 316, Sec. 1, Neihu Rd., Taipei 114, Taiwan
Phone: +886-2-8751-1816

Fax: +886-2-8751-1817
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