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Introduction

~ Slim All-in-One Measurement for BERT and EYE/Pulse Scope ~

O High Speed
€ One unit supports BER measurements and eye-pattern analysis
» No separate BERT and eye-pattern analyzer

€ High-speed measurement cuts measurement times
»  High-speed remote response supports 4x faster measurement
»  Cuts BER measurement times by 30% (BERT)
»  Supports three times faster 100K sample/s high-speed sampling (Scope)

O Compact and Lightweight

€ Compact 18-cm design, weight <7 kg
»  Small footprint saves benchtop space

O Supports High Repeatability

€ Supports ideal Bessel filters
»  Supports high-repeatability at eye-pattern analysis |
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Features ~ PPG/ED Expansion Option ~

O Operation Frequency
€ Supports key applications, such as 10 GbE and 5 G Infiniband

4~ Supported bit rates and application examnles (w/o Ont-090) — =—————
PPG Operation Bit Rate Application samples

,
-
| “I0GF C FEC #0C-192/5TM-64 FEC |
[ v
4.26Ghit/s~—5.B6Ghitfs AGFE
[ VIGFC ¥ 2GhE A
2.128Ghit/s~2 B3Gbit/s ~Infinibrand v OC-48/5Th- 16
v OTL-1
N »
i ~/ N
1,0B25 Gbitfe~1.415 Gbi/s iore
11531 25Gbit/s~0 775G bitss ¥ OC-12/5TM- 54

I 0.265625G bit/=~0.3537 5Gbit/=

|  0.132812Gbit/s~0.176875 G itrs »'0C-3/5TM-1 |
B . _ <BGFC < 10GhE
0.5Gbitfs~—11.32 Ghit/s 10GFC OO0 192/S TM-Fd
“10GF C FEC ~0C-192/3TM-64 FEC
v
4.25Ghit/s~5_ 66 Ghit/s AGFC ]
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Features ~ PPG/ED Expansion Option ~

O Wide Operation Frequency

€ PPG/ED operation frequency (with Opt-090)

» BERT function supports 125 Mbit/s to 12.5 Gbit/s applications, such as OC-3/STM-1 and
10GFC.

r— Supported bit rates and application examples (w/ Opt-090) —\

PPG/ED Operation Bit Rate Application samples
[ . . /8GFC v 10GbE A
el ot v10GFC v OC-192/STM-84
. v106FC FEC v OC-102/STM-84 FEC )
. . v CPRI/OBSAI
4Ghit/s to 6.25Gbit/s VAGEC
[ v CPRIOBSAI v 2GbE )
2Ghit/s to 3.125Chit/s v 2GFC v QC-48/5TM-16
¥’ Infiniband v QTU-1
e y
. . v 1GbE
1 Ghit/s to 1.5625Gbit/s v1GFC
0.5Gbit/s to 0.78125Gbit/s v OC-12/STM-64
0.25Ghit/s to 0.39625Ghit/s
\ 0.125Chit/s to 0.195312Cbit/s v OC-3/3TM-1 ),
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Features ~ PPG/ED Expansion Option ~

O Clock Recovery

€ ED Clock recovery function (standard function)
» 125 to 195.312 Ghit/s, 250 to 390.625 Mbit/s, 781.25 to 500 Mbit/s.
1 t01.5625 Ghit/s, 2 to 3.125 Ghit/s, 4 to 6.25 Ghbit/s, 8 to 12.5 Gbit/s
v Data signal input without clock and BER analysis
» 410 6.25 Gbit/s, 8 to 12.5 Ghit/s
v' Supported as scope trigger

@ Eye/Pulse Scope Clock recovery function

> 8.5 10 12.5 GHz, 0.1 to 2.7 GHz (Opt-055)

v Supports evaluation of characteristics of long-distance transmissions and
equipment without clock output

v’ Variable loop band
Eye/Pulse Scope clock recovery loop bandwidth

Option
Clock Recavery Bit rate Loop bandwidth

CRUI L nop B 8.5 t0 12.5 GHz 1,2, 4, 8 MHz

. [ ime | 0.1t0 2.7 GHz | 2488.32 MHz 490 kHz

CRU Lock Continue Scan 622 MHz 71 kHz

156 MHz 23 kHz

Eye/Pulse Scope clock recovery setting screen
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Features ~ Low Pass Filter Option —

O Built-in Low Pass Filters
€ Max. six types of LPF for every measurement application

LPF

Correspondence Spec.

156M

OC-25TH-1 (155,520

B22M

CPRIx1 (614 4M), OC-1205TH-4 (522080

1.0G

FC(1.06253)

1.20G

CPRI=2 (1.2288G), 0C-24 (1.2440G), GhE (1.25G)

210G

2GFC (2.12503)

280G

CPRIx4 (2.4576G), OC-43/STM-16 (2.485G), Infiniband Optical (2.53), 2GbE (2.5G)

260G

OTU-1 (2 6EEG)

3G

CPRIx5 (3.072G), OBSAI EP3 x4 (3.072G), 10GBASE-L=4 (3125G), 10GFC-1x4 (318745

420G

4GFC (4.2503)

5.0G

CPRIx3 (4.9515G), Infiniband optical x2 (5G)

6.2

CPRI0 (6.144G), ¥AUl Optical x2 (5.250)

880G

BGFC (8.50)

H99G—-10.3G

QC-1928TH-64 (9.953G), 10GhE WAM (2.953G), 10GEHE LAN {(10.312G),
Infiniband optical x4 {10G)

10.5G~11.3G

10GFCI0A8G), 10GFC FEC (10.664G), OC-19205TM-64 FEC G975 (10.664)
OTL-2 (10.709G), 10GhE FEC 0T e (11.085G), 10GHE FEC OTU2e (11.3163)

O Supports Wide Wavelength Range
€ Supports wavelengths from 750 to 1650 nm
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Features ~ New Software ~

O Insertion/Omission Functions T o [e—
€ Measures bit error changes
. . Tracking OFF Bit Rate / Test Pattern to PPG
» Insertion: 0 —» 1 Conversion e
» Emission: 1 —» 0 Conversion Variable |{8500000  kpivs - 1/1 Rate
€ Easy DUT threshold adjustment Data Input Condlition =
N | Electrical

Single-Ended Data 0 mV
|— External ATT |0 dB

Programmable Pattern
PRBS:2815.00 — | 0 e e
|— Data Length 32 767 bits
ED Result ™" _ |

HREStOIy Start Time ‘ ——ene

' eset

ECINS = =eee- ER | @ - Stop .
! CR Unlock Bl [ ] 24 o

K OMI -"J SYNC Loss . . . . -Reset

cRunlock [l B
I I 67%  Error . . FREQ(kHz) - syNC Loss [l [l
4

| 0%  Error . .

ED Result "INS/OMI™

Test Pattern

Start Time ;

é INS

om | 0 - ‘

08/20/2010 14:03:36
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O Application Tests

€ Supports signalling integrity analysis with Eye/Pulse Scope
» Time/Amplitude Test

Features ~ New Software ~

v Added OMA measurements

€ Optical modulation amplitude measurement of level

difference between levels 1 and O

Measurement Select

|7|

Zero Level ‘ ‘ Eye Amplitude

|
i
|

er l lAverage Power (mW]l l Extinction Ratio
Jitter RMS l l Rise Time ]
Eye Width l l DCD ]
OMA (dBm) ‘ ]
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Features ~ New Software ~

[0 Reference Trace Waveform

€ Waveform data saving function supports comparison
between saved data and measured waveform

€ Visually identify phase and changes between standard and
measured waveforms

+453mV
Q0. 6mWDiv

19.4 psidiv
Min 0.54 LIl

Discover What's Possible™ Slide 10 /I n ri tsu



Features ~ New Software ~

O Waveform Position Adjustment

€ Built-in skew function aligns phase between differential
signal channels

€ Measures differential signals accurately without delay
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Features ~ New Software ~

O Mask/Mask Margin Test
€ Confirm product margin against standards to improve yield note)
€ Real-time mask margin measurements measures mask margin within 1 s after
waveform input

CHB On ‘ Sampling .

CH A Off Amplitude Hold

‘ Time

‘ Setup ‘ Measure

Auto Scale

Clear Display

Amplitude

Scale

Offset

Scale

Offset

Time

Scale

Offset

Total Samples 941965 Top Mask Failed Samples 0
Total Failed Samples 1} Center Mask Failed Samples o

Mask Margin 3 % Bottom Mask Failed Sample 1] T
TargetFailed Sample 1 Marker
Current Mask 10GhE Mask for 10GBase-R Standard (10.3125 Ghps)

(Note) Bit Rate: 10.3125 Gbit/s, Test Pattern: PRBS31, back-to-back
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Features ~ New Software ~

O Mask Position Adjustment
€ Mask position adjusted automatically or manually
€ Easy adjustment of waveforms without horizontal axis limits and threshold adjustment

for waveforms _ _
(Align Method settable only for User Defined)
x

Active Channel Selection Channel & ‘ CH A On ‘ ‘ Setup H Measure Time ‘ ‘ CH B Off ‘Samplinu.

Hold
Measure Item

Amplitude

I Off l l Amplitude/Time l 7777777777777777777777 Auto Scale
General ‘ Enhancement ‘
Clear Display
Mask Test
Eye Mask Select l 1GEC l Amplitudel
: Scale
Mask Margin l Test l l One Shot l

Offset

Target Failed 1 samples : T
Mask Margin 15 % : el 4 ¥ )
; Scale

Align Method l User Defined l

Alignment

x| 059 Ul
AX 0.50 UI e
otal Samples
Y o— 237.56 mV otal Failed Samples
Mask Margin

AY argetFailed Sample
473.21 my¥ Current Mask Marker

Offset

Time

Scale

Offset

Y2 X1 Y1 X2
Mask Alignment Marker
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Features ~ New Software ~

O Mask Area Change

€ Change mask area for measurement

€ Evaluate positions in open eye where mask margin
maximum and minimum

Mask Area Restriction Off

Min0.310U

Mask Area Restriction On
(45 degrees, 0.1U1)
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Features ~ New Software ~

O Built-in Multiple Sampling Completion Condition
€ Select from time, number of samples, number of waveforms
O Variable Pulse Waveform Average Processing Times

€ The averaging processing count can be set at waveform
measurement in the Pulse mode.

€ Averaging suppresses waveform noise.

EYE/Pulse Scope Setup X

General |utilities [
Sampling
Sampling Mode
Number of Samples
Accumulation Type
sec
million
100 wims
100 samples
Option
CRU Input [ED1 Electrical Single-Ended Data
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Features ~ New Software ~

O Arbitrary Mask Creation
& User-defined mask files
@ Quickly support new applications

User Defined Mask

Available Mask Files :

01xGbEthernet. msk
02xGbEthernet msk
100BASE-BX_LX10.MSK
10GBASE-LX4.MSK
10GbE_9_953_May02.msk

10GbEthernet_10_3125.msk

10xFiberChannel.msk

10xGhEthernet_12_5.msk

Copy of SATA1.5GB TX 5 CYCLES.MSK
F oo msk e\ [ s [ wec ][ serceman |
FC0531.msk [v] \
106FC \ l l 10GFC+FEC l l 1GbE l l 2GbE l
\
l 10GhE_WAN l [ 1IJGhE__LANIPHY\ l l 10GhE+FEC l l 0C48/STM16 l l OTU-1 l
\
0C192/STMG4 l [ 05192"‘565"‘;‘;‘:4'5(:\] l 0TU2 1310nm l l 0TU2 1550nm l loTuz 15500m Expanded
0TU-2 amplifie User Defined
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Features ~ New Software ~

O Measurement Area Change for Levels 1 and O
€ Changes measurement area for waveform levels 1 and O

EYE/Pulse Scope Meas x|

Active Channel Selection Channel A ,

Measure Item

Histogram l l Mask Test l

Item Selection

w || e

1 |(Ch. A) Extinction Ratio
2 |[Ch. &) Eye Height

Time

-----------------------------------------
+ %o

:.EYE Boundary

:  Offset from Crossing 050 U=
D Wadth 020 Ui

e »
----------------------------------------
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Typical Waveform

Electrical loopback Filtered optical waveform

Scope CH_B Optical Input
—p PPG Data out e ——

Transmitter

Scope CH_A Electrical Input

Bit rate: 6.144 Gbit/s, PRBS31, Amplitude: 0.5 Vp-p Bit rate: 10.3125 Gbit/s, PRBS31, Power: —6 dBm
PPG to ED/Scope Loopback External optical transmitter

Kin 05
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O Supports All Measurement Applications by
Expanding PPG/ED from 125 Mbit/s to 12.5 Gbit/s

O Built-in LPF Bank

O All-in-one Unit Supporting Various Measurements
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