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BN ENRZ/PAMARTEhR S 85T (CRU)

BT SRR EITMENRE TSR NURAE — N B A B SME S SHIRE SRS, BELEREEES TRELPIERUKZEH PAMA
Z2/) 506 F 800G HFIER, FEEMEES, EXMIERT, MEGEHNMMENEMNIIEEShERMERES, ZFFIRE 87T (CRU)
] 23E7E BERTWave MP2110A RAE TR,

53G Clock Recovery (Option 055)
25.5 Gbaud to 28.9 Gbaud, and

51 Gbaud to 58 Gbaud Single Mode
26G Clock Recovery (Option 054) m gspzleoer:isezombmed
25.5 Gbaud to 28.9* Gbaud

Single Mode/Multimode/Electrical

Oscilloscope

Built-in clock recovery
eliminates trigger clock

— Optical module and Optical transmission equipment —

QSFP-DD/OSFP : 800G DR8/FR8 (PAM4)
400G DR4/FR4/LR4/SR8/FR8/LR8/ER8 (PAM4)

All optical modules measured
with one unit

il

QSFP : 200G SR4/DR4/FR4/LR4/ER4 (PAM4)

100G SR4/SWDM4/PSM4/CWDM4/LR4 (NRZ) 4ch multi-channel
QSFP/SFP : 100G DR/FR/LR/ER/SR2 (PAM4) measurement also supported
SFP : 50G SR/FR/LR/ER (PAM4)

25G SR/LR (NRZ)
32GFC (NRZ) 64GFC (PAM4)
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Sampling
Hold .

ME PC MR EMAE
MP2110A RHZIME PC 124188, AANRENE PC BT NELIE,

[ W& PC ]—} RRERIMERE

BERTWave MP2110A

RIEMEREER | RIFRK2ITHEE

MP2110A K RKEIAAENE 106G = 800G FHIER UKL AERPFT BB H BN ZRMEEE,
TR
Y& 1 35 GHz (SMF). 25 GHz (MMF)
BB : 40 GHz
- BREE : -15dBm (BEYE, SMF) *
- {KMRAE 3.4 uW (B2EU{E, SMF)
- {E#15h : 200 fs rms (BRBY(H)
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ERETERS 32 MNENER, IHE—TEELWIASD PAM NEER, i, FRENEER, 8RERERELETHIE, I LUERITE
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NRZ

Average Power (dBm. mW) *1
Mask Margin (%)

Extinction Ratio (dB) *!

OMA (dBm. mW) *1 VMA (mV) *2
VECP (dB)

RIN OMA (dB/Hz) *1. *4

TDEC (dB) *3

One Level. Zero Level (W, mV) *6
Eye Amplitude. Eye Height (W, mV) *©
Eye Height Ratio

Crossing (%)

SNR

Jitter P-P. RMS (ps)

Rise Time. Fall Time (ps)

Eye Width (ps)

DCD (%)

NRZ Jitter (GEf¥ 096)

TJ (J2. J4. J9. User Defined BER). Eye Opening (mUl)
RJ RMS (d-d) . RJ RMS (muUl) *>

DJ (d-d) (mul)

PJ P-P (mUI) *5, PJ Frequency (kHz) *5

DDJ P-P (mUI) *5, DDPWS (mUl) *5

DCD (mul) *5

ISI P-P (mUl) *3

*LAAIES

*2: XEBIES

*3: ¢ IEEE 12.6 GHz I8 28
*4; WefF09588 %4098

*5: SR BIEIRA A

*6: W (fES) MimV (BIE55

PAM4 (GEf 095)

Average Power (dBm. mW) *1

TDECQ. Partial TDECQ. Ceq (dB)

Noise Margin. Partial Noise Margin (LW, mV) *6
Outer Extinction Ratio (dB) *!

Outer OMA (dBm. pW) *1, Outer VMA (mV) *2
RIN OMA (dB/Hz) *!

Transition Time (Rise/Fall/Slowest) (ps)
Over/Under-shoot (%)

Peak-to-Peak Power (dBm) *1

Power Excursion (dBm)

Linearity

Levels 0/1/2/3 (UW. mV) *6

Levels P-P. RMS 0/1/2/3 (uW. mV) *6

Level Skews 0/1/2/3 (ps)

Eye Levels Upper/Middle/Lower (W, mV) *©
Eye Heights Upper/Middle/Lower (uW. mV) *6
Eye Widths Upper/Middle/Lower (ps)

Eye Skews Upper/Middle/Lower (ps)
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{RIE$sEET : BERT

LSRR HeakY PPG/ED 1488
EARERE T, MP2110A BERT LA 24.3 Gbit/s = 28.2 Gbit/s B9tk MP2110A PPG MIEUEEIEHEE 600 fs rms (B1E(E) , AIFEHHNIE
FREIBIT, IEETLUERMEMT B, X FEER, FERBENRFE. F50, 25 mV (BEME) ED ZIF=4%
9.5 Gbit/s & 14.2 Gbit/s BILLAFIETR, MMAESISEATEIE 10GbE BREIFEHRFENRBEESHITBERNE, NMAEBTIES DUT 7=
#0100 GbE TEIRIEFh R A 4T =

PPG/ED Xi5HLbHE=R | |odz: ]

BLE) PPG K
25.78125 Gbit/s BB [EIRKHZ
(PRBS 31, 1BEZ 200 mV, {EZ /A IHES “FF”)
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BERTWave MP2110A HtR%# /&

Option 054 CRU Option 03x/04x Oscilloscope

]

8—
o—
. L5
2
© EiiERT O UsB2.0%x6
MP2110A & FIRfEi=HRESE, RIT= BT EEBRBEY, RF. BE%,
© #FNiETIT O st
Yt MP2110A {HEBRY, B BIT= BT iEEsBIFS DUT
© BEFx

MP2110A FFHES, TR 5 KABSLRITIAIR

EiR
L L (10}

0O =xEn O LUKxA x 2

BT EESE B REONER MBS TS * BT iEEaRasmeg, UEES MP2110A
© Homi @ GPIB

BT EE 3 HDMI FIASHY ISR s A 88 * BAFiEEaik, LUETEES MP2110A
© usB3.0 x 4 @ smiEEAO

BT EERE. BiR INEFEEEMH BT &EEieRRsE

* DIMERTRRFEERRF1280 X 800 ESH D HEK
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BERTWave MP2110A ER% /&

Option 03x/04x Oscilloscope

B 021
(B0 2 3&i&)

%4 033/043
(SMF&MMF 1 @38 + BB 1 i@38)

14 035/045
(SMF 1 i@i#)

e 036/046
(MMF 1 i&#)

e 032/042
(SMF&MMF 2 i&i&)

%4 030/040
(SMF 4 i@1&)

14 039/049
(MMF 4 &i8)

@® KRBT
EEEITHEREIZZ S LI =AT.
EXRF TS ABETRAFNPEARS) A2XE. 46
FREERE
FE . AR IONIER
& RUNERAZR M — OEMRL R P NEREZLE
SHEAN

BE | RSB NARIRERIER

Option 054 CRU

(13t =p e
FABT T B BB ERFR, T0T=

@ fih % BES IR NIEIE S (SMA)
BERTRAEA

@ i&i& A/B/C/D H (K5 FC)
XETEEBESHN. BURTAREMES, FREERZISRE
W0 : BB K sk, HI@E SMF F MMF BJ 44,

b4

@ BYShRE BT (SMA)
BTN U FZRSELS (SMA) FEHE % Trigger CIk In 8%,
BB,

@ FspirE RTHEA (K)

@ o/E BB (K) (RE T Hili#) *

BT U FERIHERLS (K) EHEE CRU In #3k, UBER™.

k FERIERER RIA LI (J1632A),
MREELI, NEEEMRBRES.



BERTWave MP2110A EiR% 5

Option 055 CRU

@ K&ETIT
FEREERREITESSHER, RRHE D ISR
HIBY SR S B IR TS o
3 BT

a8 XBE (EESHN)
B RKYE (EFRIRERIER)

Option 011/012/014 BERT

® wHisTIT
PPG EiERESHLRE, Z0=
D i2mEiETRIT
ED I FEIRRET, I @IT=
- TERESER (FFEK)
- KB AR
D R&EETIT
ERERERRERREGSNSRET

Tl

@ BirSrEtEEH (SMA)
IR E Brohit. BiEEEA R RN,

€D gt (FC)
DEFIERANES L, BEEERKEs SMF XZESTEA
(3@3& A/B/C/D f&N)

€D IR (FC)
SM AEHIEESHA

€D B ehigiHEIESE (SMA)
i B2 PRAYET ¢
€D R EdehiaHiEiEEE (SMA)
it PPG [R5 B
B PPG EHE e (RR4%) *
€D SHERETEhEANIEIEEE (SMA)
& A TS MERAT Shia N\
€D PPG ith */ED BINEIZEE (K)
B ERLETIEMS 014 (48E) WECE ; &4 011181
@I, S 012 1Eh0 2 @i,
* o RIEEIREMHEAHE (J1632A)
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ZBENF IR

Sampling Oscilloscop
with Clock Recovery
Eye Pattern Analyse

BERT"

4ch ED

BERTWave MP2110A

4ch PPG

|

e : ‘.‘—p
e Optical In {
- Optical Switch i_> . 3
L Optical Spectrum Analyzer
) MS9740B
JE——
Electrical In
N Data In — ;
DUT Optical
Attenuator
A
Data Out _ | Reference
" | Light Source

- Rx BIESIRENH (NRZ : IREWERAE. £, Tr/TfEH)
- TX RAESIRE S LT, NRZ : EREURIRISE. £l5h. Tr/Tf JE¥EE, PAM4 : TDECQ. SMEF OMA/SEYEEL. Z145F)
- Rx 5 SRR BENR (BER VE)

TOSA/ROSA iFf
BERT™*
ED
PPG

[

53 Gbaud PAM4

53 Gbaud PAM4

53 Gbaud PAM4

53 Gbaud PAM4

MP1900A PPG modules

t

Sampling -
Oscilloscope -

P Optical Reference
e Attenuator Light Source
]

l‘_"

v o = = B

Optical Spectrum Analyzer
MS9740B

53 Gbaud PAM4

MP2110A Sampling Oscilloscope

J

PPG Emphasis adjusted automatically
when MP2110A oscilloscope connected

- Tx RIESRE D GLThENRZ | REMRIRME. #i5h. Tr/Tf. JBJtEb. PAM4 | TDECQ. SMBOMA/IEIELL. L1t )

- Rx 5 SR REENR (BER NE)

14
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v lntl

BiRL (AOC) [EikE AL (DAC) iFfh

BERTWave MP2110A

ED

AA

PPG

Electrical Interface

Yy

- 4 MBERHIT BER ME (BRHNI)
- ENBESRES
- ERRESHMAMN

NRZ/PAM4ZE S HB{E ST

ENRESHRERLUERAES BEETREE (EHF021) MESAIEEHS (E4098) #HITHH.

- L BREVERNTEIEKEI9EES, WCTLE
- MERSE (WNELL) AIUERERAIBEH TR .

s, RERHIRESTT (CRU, Opt-054) R TIRIEMEES

p %*o

CRU

CRU

Oscilloscope

MP2110A

Oscilloscope

MP2110A
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BERTWave MP2110A #14&

B
migEO LA, GPIB
SERE HDMI. £/~#%0. USB3.0 (MR 4 M%0) . USB2.0 (FIEMR 6 M0) « LUK (2 MMM, 10/100/1000 Base-T) . £kgiath . £57X
< * Screen output requires a display with a resolution of 1280 X 800 or higher
BRIERSK Windows 10
RED FiEeREE SSD, 60 GB 3% Bi&
IR E 100 Vac %l 240 Vac (100/200 Vac 24 B5itI#k) , 50 Hz/60 Hz
ThiE =300VA
TERE +5° E| +40°C
EFRE -20° % +60°C
Rt 422 (38) X 142.5 (8) X 389.4 GR) mm (FEIELRF
B8 <l1kg
EMC 2014/30/EU, EN61326-1, EN61000-3-2
CE LVD 2014/35/EU, EN61010-1
RoHS 2011/65/EU, (EU)2015/863, EN IEC 63000 : 2018
EMC S.1.2016 No.1091, EN 61326-1, EN61000-3-2
UKCA LVD S.1.2016 No.1101, EN 61010-1
RoHS S.1.2012 No.3032, ENIEC 63000:2018
BERT (X PPG/ED)
8% 1 10 MHz
PRIEREY $h SRERAEEE © £10 ppm (FFAL 1/1\BS /S, i&IHRIE )
LEAFIRE (RE © =100 ppm (FRrE@EER)
E1%8% | SMA (BiE#R)
IihHE © 500, RS
N 18R : 0.2 Vp-p &/ 1.6 Vp-p
ERA T
AR B | BRRELR
07 1/16 (GE1TELIFERSR 9.5 Gbit/s F 14.2 Gbit/s)
1/40 GE1TELHFIRE 24.3 Gbit/s % 28.2 Gbit/s)
%88 | SMA (BEESR)
IihHE © 50Q, RmiEE
BYERR ;IS 1/2 SXiEE 3/4
B i FRLL : 1/2 GEITELFRBRE 9.5 Gbit/s E 14.2 Gbit/s)
1/4 (iB1TELYFRE 24.3 Gbit/s El 28.2 Gbit/s)
18R : 0.3 Vp-p £ 0.5Vp-p
&HZEL : 50% £10%
%88 | SMA (BE#ER)
PR EXES, 1/8, 1/16, 1/40
BBz HHBF
S (Vo) : -0.2V EI 0.05V
REBF (Vo) 1 -1.2VEI-0.7V
24.3 Gbit/s % 28.2 Gbit/s
BEITHRRRE 9.5 Gbit/s % 14.2 Gbit/s (B%& % 3% 093 )
(Fi# 1Kb/s)

16



BERTWave MP2110A #14&

PPG

Bkt

BT MP2110A SREETORES (5F8 MP2110A-024) , X3 ¥R H S AT S,
B Epia A TR TR ERAVAMER it & (il 28) o
ZIEE

MP2110A-011 : 1 (Data Out, Data Out)

MP2110A-012 : 2 (Data Out, Data Out)

MP2110A-014 : 4 (Data Out, Data Out)
EHERS . K (BhERERS)
2=

RETERE : 0.1Vp-p & 0.8 Vp-p, 10 mV %3 (FiH)

0.2 Vp-p El 1.6 Vp-p, 20 mV Fi# (E5H )

SR £0.02V + BB 20% (HeiiEE 25.78125 Ghit/s)
IBRX : 50 +10% (Eb4%¥E=R 25.78125 Gbit/s, 18 0.3 Vp-p)
Tr/Tf (20 % 80%) : 15 ps ($EUE), 17 ps (FRAME) (Fb4FEE 25.78125 Gbit/s, 1&E 0.3 Vp-p)
%0

BRY BA
600 fs*3 900 fs*3
900 fs*4 1200 fs*4
= 400 fs*3 600 fs*3
BEH#IE (RMS) (rms) *2 800 o 1000 fs*4
*x1: Lb4$ER 25.78125 Gbit/s, 18E 0.3 Vp-p, 7£ 25° £5°C &4 T, MikE PRBS 231 - 1
k2 : HEAHEER 25.78125 Gbit/s, 18R 0.3 Vp-p, 1E 25° +5°C &4, 1/16 BYEHE
*3 1 BRE &M 014 H HikFEN S8 E M8 EEE R #R e

T L RERIRE 1/2 fERE HIRHNERE 1
X4 BRE %G 014 # BiEENE8E A FLEE N R

I ANRREE 3/4 (EARHIRHANEEE 1
Data Out/Data Out fg#} : +8 ps : PIED (Eb4Fi® 25.78125 Gbit/s, 1&EE 0.3 Vp-p)

£IE) (rms) *1

R

NRZ

Mgl

PRBS :27-1,29-1,2%-1,22-1,23%-1
HENMEC ¢ 1/2 iR, 1/16 BIERREC

Thee

R AR, Bk, RGN

ED

7S EIDAN

MANER
MP2110A-011 : 1 (Data, Data, Z54N)
MP2110A-012 : 2 (Data, Data Out, Z5%IN)
MP2110A-014 : 4 (Data, Data Out, Z43%iN)
EZSS K (BEESS)
Imi% 1 50Q, RXMMAE  CkEMTEE 50Q i#iEEl GND.
BRS¢ NRZ, #RELL{E 50%, SR EDTRA
2R : 0.05Vp-p 2/ 0.8 Vp-p
H{E : -0.085V E +0.085V, FHit 1 mV (EuEiE N, SMBATT EF7 0 dB)
REREE : 25 mVp-p (E18YE) (20 ° F 30°C)
40 mVp-p (R KfE)
(Eb45R=E 25.78125 Gbit/s, PRBS23! - 1 iR, s, iELLE 1/2, [EERER)
RIENZIR : Eu4FiEE 25.78125 Ghit/s, PRBS 23! - 1MidiEst, ik, 18R 50 mV)

Sinusoidal jitter amplitude

5Ulp-p

0.05Ulp-p

v

100 kHz 10 MHz 100 MHz

AR E

RE

Mg

PRBS :27-1,29-1,215-1,22-1, 23 -1, R¥RK

plll=<s

ERIEN : BFEXR (VWSEXNERD)
ISP EE S ol

IR : 0.0001E-18 % 1.0000E-03

IRAZEK : 0 % 9999999, 1.0000E07 % 9.9999E17
RS BIEEN  MANESIE KA )
s BFER, LFHRE (XBETREE)

PEIRE

MEESE : 1EVE 9 K 23 /)Y 59 538 59 7
EBTEIF © B—/ 1/ AR
RREMERE | AIENE BHiE SRR (Ha)

17



BERTWave MP2110A #14&

RTINS

RiFR

BRE. o, A TFERE. B (%4 096)
REFERE
250,000 FEZ/F) (A7#R, REFETUIRE], FE24¥K 1350, EL4FIRSE 25.78125 Gbaud, BYFRER 6.4453125 GHz, 2UI EL4Fit40)

NRZ &

FIYTNER*L, HAENL. SEYEEE 1 OMA* L VMA*2, VECP, RIN OMA*XL ¥4 TDEC*3, 18, 0FBF, FREIRE. IRESE. FRESELL.
X . SNR. £H#0 (p-p. RMS). L7+YiE), FEBTa). BREIZEE. DCD
AR i
SERFRVIEAR | BIRIRERHI TSR, AP RIE
RIRIEEE © BEINIST, AP EX
REXE SRR, dpx
REhSH (244 096)
TJ (J2. J4, J9. BFEX BER) . BREIIKFFE. RJ RMS (d-d) . RJRMS*5, DJ (d-d) . PJ (p-p) *5. PJ $fiZE*5, DDJ (p-p) *5. DDPWS
*5. DCD*5, ISI (p-p) *3
B : TJ/RJ/PJ/DDJ EHF5EL. DDJ vs. Lb4E. A& PJ vs. S

PAMA4 £ (%4 095)

SETHER L TDECQ. &B%) TDECQ. Ceq. REAR. OIRE AR, FMEP EXR*L, FMEB OMA*L *¥2 RIN OMA*1L, i3iERTE] (Rise/Fall/
Slowest) . Over/Under-shoot. Peak-to-Peak Power*1, IhE{R#%. LM E. B 0/1/2/3. BB P-P, BB RMS (0/1/2/3) . BB P-P
(0/1/2/3)« B RES (0/1/2/3) EREIHBF (F/H/ME)  RESE (&/F/1K) . RERE (F/4/F) . RERS (&/+/1K)
TDECQ &
TDECQ 9128 :
Mk :3FE 21
FiEE @ 1UI (T ialfR)
[F{EIA%E (IEEE802.3cd)
AILAFERE B4R SER

*x1: (HES
*2: {REBES
*3: C |EEE 12.6 GHz F&E{4 8K 28

RIETRE KFEREK)

>k 4: 109581154098
*5: BRI R AR

R & B EHERN

%2R | SMA (B1ERESR) , 50 A, TS

3% : 0.1 GHz % 15.0 GHz

SHAEL ¢ 1 ZE 99 (B2 1. 2. 4. 8. 16. 32. 40. 48. 64 {VEA TE PEX BT EREEL)

fil &% 33BSER R B 100 mVp-p (B8EUE), 200 mVp-p (RAME, HBUE, FERA¥EM 024)
XIEE AT RIN, B21 GHz W Lt THFIEZREA

RAIRE : >1.2Vp-p

3RS ¢ 2 Vp-p (FIHRIE)

RMS $}5h
b 1@, 2 @i 45EE
fil & B EPATEE (GHZ) 0.1F1.25 1.25F 15 2.4 F 15%2 0.1%F1.25 1.25% 15
HAE 1.0 ps 400 fs 200 fs 1.0 ps 350 fs
=AE 1.5 ps 1.35ps 280 fs 1.5ps 600 fs

k024 KA R IETTH

RiEFETHE (BREE)

HEHERR | K (BiEHESR)
¥k 500, ERBE

HARIEN HXBATELE : £2 V
SHASSEE © + 400mV (IBEREBEE) , BIENIRE GRIBFISERE) <400 mVp-p
EEeE SEE ;1 mV/9FR B 200 mV/9FE, 1 mV i
= 1B : -500 mV F +500 mV, 1 mV &
+ (2% of reading) * (FEFTRIVIBENSE)
» == Scale = 250 mV/div
= Scale = 200 mV/div
20 — Scale = 100 mV/div
E « Scale = 50 mV/div
H = Scale = 15 mV/div
g 15 - = Scale = 1 mV/div
IS =
310 — /
===
0 0 50 100 150 200 250 300 350 400
| Reading - Offset | (mV)
3-dBH 5 40 GHz (B2E!(E)
FEE +1dB (10 MHz I 30 GHz, 17I{g)
RMS g7 1.5 mV (B8YE), 2.5 mV (RKAME)
FIE (%4 098) *1 33GHz
HRN/ZEHRN (I 098) *1 B MNFS2P/SAPX Hi#1T N E R
CTLE (3%&f4 098) *1 XA E X
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BERTWave MP2110A #14&

REFTRE HEE)

pE 2 FC #5828 (ATEAY)
WA ity HEFRA BEREE BESEE
1/2 3858 62.5 um* 1550/1310 nm 860 nm %) 1650 nm
N SMF = 040+061 62.5 um* 1550/1310/850 nm 850 nm %) 1650 nm
i, YeeTiEa s
B, HETHEE 4 ME 040/030 9um 1550/1310 nm 1260 nm % 1650 nm
MMF 1/2/4 @& 62.5 um* 850 nm 800 nm % 860 nm

kA 9 um BRRLLTH 50/62.5 um SIRLLT

e AC )

SMF #I\ : 35 GHz (Ba7U(E)
MMF 38\ : 25 GHz (825U1g)

WEMHISIR A

W IEIRER (5 095 SRt 098) *

21 GHz - OTU4 (27.952493 Gbit/s)
21 GHz - 32GFC (28.05 Gbit/s)

19.34 GHz - 100 GbE/4 (25.78125 Gbit/s)
20.8 GHz - 100 GbE/4 FEC (27.7393 Gbit/s)

7.46 GHz - 9.95328 Gbaud
7.5GHz-10.3125 Gbaud

10.35 GHz - 26.5625 Gbaud MM

11.2 GHz - 26.5625/28.9 Gbaud MM TDECQ
12.4 GHz - 28.9 Gbaud MM

e ae 12.6 GHz - 25.78125/26.5625 Gbaud TDEC
13.28125 GHz - 26.5625 Gbaud SM TDECQ
14.45 GHz - 28.9 Gbaud SM TDECQ
19.34 GHz - 25.78125/26.5625 Gbaud
26.5625 GHz - 53.125 Gbaud SM TDECQ
38.7 GHz - 53.125 Gbaud
* o PURIER PR AR (E (MR TERERFNINEXIRE R T ER)
B A b PR RMS F g *
17 030 OTU4 jEif2s HANE 3.4 uW, BA4.3 uW (BEE 4.8 uW, &K6.1 uW)
03x LB s HAE 5.4 uW, FxK7.5 pW (HEUE 7.6 uW, 5 K10.6 pW)
030 OTU4 i R2s HAE 4.8 uW, FxK6.1 pW (H8{E 6.8 uW, :=K8.6 uW)
TiEses BHANME 7.6 pW, RK10.6 uW (BEE!E 10.8 pW, FA15.0 uW)
OTU4 a8 HAENE 4.1 pW, &AS5.2 uW (HEME 5.8 uW, |RKT.4 uW)
1310 nm | SMF FXT 040 RS FARUE 5.5 uW, BAT.5 i (FEE 7.8 uW, BAL0.6 uW)
04x | 040+061 OTU4 iEikes BHRI(E 4.1 uW, BRAS5.2 uW (B8 5.8 uW, FK7.4 uW)
HRRRE TS BRI 5.5 pW, BRAT.5 pW (HEE 7.8 uW, RK10.6 pW)
040 OTU4 iEiK s BAANE 5.8 pW, RAT7.3 pW (BEE 8.2 pW, RK10.4 uW)
T as HANE 7.8 uW, H&A10.6 uW (FEME 11.0 yW, FK15.0 uW)
SMF | 040+061 100 GbE/4 K28 | #28E 12.2 uW, RA14 uW (83N 17.3 uW, §K19.8 pW)
03x OTU4 iEikes BRI 6.7 uW, BRAS.4 UW (BRAU(E 9.5 uW, HA11.9 uW)
850nm |\ o TR e BHRIE 8.1 pW, BRA10.5 uW (BBENE 11.4 W, FA14.9 pW)
04x OTU4 k23 HRE 7.0 W, ;RK8.9 pW (E2EE 9.9 uW, &A12.6 W)
TS as HENE 8.6 uW, HRA11.1 uW (FREME 12.1 W, FRK15.7 uW)
* L IERET VM 054 RERE B TMIERT, ESHRERT BB,
BE | A iy s RIRTBE
03x 27 030 0TU4 ;‘w:&%% -15dBm (-13.5 dBm)
BRR S 310 S Eig 040 gTU4 m;i _13'2 dBT (_212 gBm;
w = e i e 1310 nm | SMF 27 04 TU4 385 -14dBm (-12.5 dBm
(Eé\'T ﬁf;fﬁiﬁ;:; {:;ﬁ;g"ﬂg; 04x | 040+061 0OTU4 JEM 28 -14 dBm (~12.5 dBm)
o ’ 040 OTU4 iEimes -12 dBm (-10.5 dBm)
BHRRFIE) 850 SMF | 040+061 100 GbE/4 j&:%28 | -10 dBm (-8.5 dBm)
M TMMF | 03x/04x OTU4 B RS _12 dBm (~10.5 dBm)

* o ERET M 054 N MESTNERT, BHSPNRERT BEE,

SEE 1 pW/93R E 200 uW/ 3R, Fit 1 puw

TR E B : 500 LW/5 58 B 500 pW/5 8, 3 1w
K WERANIIE
WERMAINER CRIBFER) 1310 nm I#E=1mwW
850 nm I&E < 2mW
SMF 3\ MMF I\
L RATEE (XHEE) FEME +5dBm +7 dBm
[E3ED +8 dBm +10 dBm
HER SMF I\ © -27 dB ($2%!{&, 1310 nm SMF #4%)
~ MMF 3\ @ -20 dB (82%!(&, 850 nm MMF 3£££)
BNBT -18%|-12dBm | -12%/0dBm | 0%/ +2dBm*2
B (JRNE) *1 +0. +0. +0.
KT (FAE) YR (Ja8YE) 0.6 dB 0.35dB 0.55dB

k1 ERGNES, BUBERATERSES IENTHER,
X2 EEETERT 11@E, 2 @8 040+061 FLE THI SMF .

13#3E : 033/043/035/045/036/046
2 i@jE 1 032/042

4 J&38 : 030/040/039/049

03x : 030/032/033/035/036/039
04x : 040/042/043/045/046/049
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BERTWave MP2110A #14&

Bt S
pried 25G SMF/MMF/EBES$hIRE (%14 054) 26G/53G SMF Bt §hiiRE (3% 055)
. . . @A FC E#38 (&)
f;?i;gg;ss%% ;:;ﬁ”;ﬁm K : 1260 nm B 1620 nm, (AL : SEHLT
,,,,,,, e . |xmE#m:-30dB(amE, 13100m)
#oEWEIINRZ, PAM4 ] WEMEI CNRZ, PAMA
Lb4%R © 25.5 Gbaud F 28.2 Gbaud, _—
o 282Cbaud®289Gbaud GEfF0S) | K 1 25,5 Gbaud 51289 Gbaud, 51 Gbaud Fs8baud
BRI EHU;P;??M% 100 uw
NS . _p (BAFY) K1, k2 n(2 *2 a
@i;;ifiotomn\qlv? p (%) » 20 mVp-p (RX) (82%{f, 26.5625/53.125 Gbaud FF#RE (PRBS13Q, TDECQ 2.0dB))
AR - PP Outer OMA 630 pW
(8a5YF, 53.125 Gbaud [E/7BREl (SSPRQ, TDECQ 3.4 dB))
EEEZ
BE BN EE (BREEER)
Lig;g:/-EK (g%ﬁmtﬂ (FRENIBEETESS) BRI
BRI i 15 dBo () FC 838 (M)
1 -l piis = . B A =
FEHRIS3E ¢ 60 V/W (SMF BN, B0) , 33 V/W (MMF B8\, $20) TNEIRE : 1.5 dB (RE), 2.3 B (B, 1310 nm)
EEBISMA, 500, M ] EHEeE D SMA(D, 500, A
MmEE
Wiﬁf#“go mVp-p (F27) 18R @ 440 mVp-p (HE!), 340 mVp-p (&)
B i AL 12 PP SBRLL © 1/4 (7£25.5 Gbaud %1 28.9 Gbaud HIA) »
L 1/8 (#£51 Gbaud | 58 Gbaud #\)
N . 1) k1, *3 = *3
Eg*;*;sq f%;n: nﬁ? )10 MHz ii(;;;ﬁzg j;‘rﬁ : 20 dB/dec HE) © 200 fs rms (SEL) *2 x4 %5, 400 fs rms () *4, %3
o - Rl ’ > Bl BB © A5k 4 MHz, 10 MHz, EE4$3/1667, 206 : -20 dB/dec
%1 :25°C+5°C
%2 1 7E NRZ, at25.78125 Gbit/s, PRBS31, 10-MHz EIE& %%, 8 MP2110A PPG
*3 : NRZ, £ 25.78125/26.5625/28.05 Gbit/s, 400 =100 mVp-p, 1/4 BF5PiE=, 10-MHz BB H3, /A MP2110A PPG

4 MHz [EIB8H3E
: 7£ 26.5625/53.125 Gbaud BY$hi&E =, 4M2F OMA 0 dBm

BERTWave MP2110A i&3F3i5r

20

NEE SR &M WERR IR N
BO2&E 021
EOSMF/MMFL@E+®BO1®E | 043 (3£ 033%)
. 0 SMF 13838 045 (2% 035%)
s (R EE AR
H2RE wOwMFLEE 046 (30367)
VSN HI SMF/MMF 2 8 \ 042 (5§ 032%)
AN AR 28 024
{EI27 1310/1550 nm,
- SEE1 SMF #1453 | 850-940 nm %45 040+061
43EiE 040 (% 030%)
049 (5§ 039%)
o i SMF/MMF/E2, 26G (25.5G % 28.26) 054
L REFT R 8 BISHIRE YRR 28.2G % 28.9G XY & 059
e
s REES
MP2110A gz TGS
RIN OMA 098 5% 095
Ve RRIEBIE
7N HFHAE 7
-
R BRI
HRN/FRERN 098
CTLE (GE4:RYia) 4T 4H197%728)
NRZ £lzh 9t 096
PAM4 93H7, TDECQ i3 095
e SMF, 26G/53G (25.5G % 28.9G, 51G %I 58G) 055
i®E 011
TiEIE WEREA— EREE— 23@E 012
BERT B
4@ 014
brict 79 I 10G Ky B 093

* o XSFEM 04x FEMF 03x, RSBBMHIERBINSEREIFIE (MBRIERIBEMIFE) FR,




BERTWave MP2110A {EE

-
Option 03x/04x Oscilloscope

" Optical Ch

Ch A/B/C/D Filter

_______________

Option 054
CRU*

____________

MMEF O/E

m ! Electrical Ch

_____________________________________________________________________________________

SMF O/E

\

— Electrical —— Optical ---- JMERGEIE

Ch A/B/C/D SMF Data In €--¢----r----

Ch A/B/C/D MMF Data In <-i-- |

Ch B O/E Monitor Out----:

CRU IN €-----==mmmmmmnnn- :

Recovered Clock Out

Trigger Clock In <------- b

(" Option 055 CRU

Recovered Clock Out ---
SMF Data OQut ===============umnu- .

SMF Data In €-----------m-mmmmieeo-

\_
(" BERT i
:\\Option 014
—>0
o >
—>0
Internal Clock
o<

\_

Data/xData Out

Data/xData In

Data/xData Out

Data/xData In
Data/xData Out
Data/xData In

Data/xData Out

Data/xData In

Sync/xSync Out

Clock Out

’ External Clock In

* SBiE | MEMATEE B B FES RS,
MRS . HiBE B ARSEEN, RE NI NEERS EATERZBFRAESHEAE CRU BN,
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BERTWave MP2110A iJHa{E &

TR, BT SEEFERE (p.20/21) WERE, FHIEEXE, S, FFMNHE,

TRAAFIBTATEER. KANKRARATEES TR AR,

BS/ATHS BiF BS/THS BHR
Main Frame Standard Accessories MP2110A-033/043
‘MP2110A || BERTWave J0617B Replaceable Optical Connector (FC-PC): 2
Standard Accessories Z0397A FC ADAPTER CAP: 2
Power Cord J34lA ] RN, 2
J1627A GND Connection Cable: 1 Standard Accessories MP2110A-035/036/045/046
MX210000A BERTWave Control Software CD-ROM: 1 J0617B Replaceable Optical Connector (FC-PC): 1
Options Z0397A FC ADAPTER CAP: 1
MP2110A-011 1ch BERT J1341A Open 1
MP2110A-012 | 2ch BERT Standard Accessories MP2110A-054
MP2110A-014 | 4AchBERT . J1632A Terminator (Only for optical channel): 1
MP2110A-021 | DualElectrical Scope J1341A Open: 2
MP2110A-024 | Precision Trigger J1763A U Link Coaxial Cable (K): 1
MP2110A-030 | Quad Optical Scope for Singlemode Baseband Flat J17T64A || ULink Coaxial Cable (SMA): 1
MP2110A-032 | Dual Optical Scope Baseband Flat Standard Accessories MP2110A-055
MP2110A-033 | Optical and Single-ended Electrical Scope Baseband Flat J1341A Open: 1
MP2110A-035 | Optical Scope for Singlemode Baseband Flat Z0397A FC ADAPTER CAP: 2
MP2110A-036 | Optical Scope for Multimode Baseband Flat Maintenance Service
MP2110A-039 | Quad Optical Scope for Multimode Baseband Flat MP2110A-ES310 | 3 Years Extended Warranty Service
MP2110A-040 | Quad Optical Scope for Singlemode MP2110A-ES510 | 5 Years Extended Warranty Service
MP2110A-061 | Low Noise and Multimode Support for Opt.040 Optional Accessories
MP2110A-042 | Dual Optical Scope J1341A Open (Coaxial connector cover)
MP2110A-043 | Optical and Single-ended Electrical Scope J1632A Terminator
s | o ol el | o
MP2110A-049 _ | Quad Optical Scope for Multimode J1342A Coaxial Cable (0.8 m: SMA connector)
MP2110A-054 | Clock Recovery (Electrical/Optical) _ J1343A Coaxial Cable (1 m, SMA connector)
MP2110A-055 | 26G/53Gbaud Clock Recovery (SM.Optlcal) J1439A Coaxial Cable (0.8 m, K connector)
MP2110A-059 | 25G Clock Recovery Rangg Extension J1551A Coaxial Skew Match Cable (0.8 m, K connector)
J1763A U Link Coaxial Cable for Option 054 (K connector)
J1764A U Link Coaxial Cable for Option 054 (SMA connector)
J1819A U Link Coaxial Cable for Option 055 (SMA connector)
J1510A Pick OFF Tee
MP2110A-098 | Signal Processing Software Z0397A FC ADAPTER CAP
Retrofit Options*L *2 J1824A Fixed Optical Attenuator (SM, 1 dB)
MP2110A-110 | Windows10 Upgrade Retrofit*3 J1825A Fixed Optical Attenuator (SM, 2 dB)
MP2110A-111 1ch BERT Retrofit J1826A F!xed Opt!cal Attenuator (SM, 3 dB)
MP2110A-112 | 2ch BERT Retrofit J1827A Fixed Optical Attgnuator (SM, 5 dB)
4ch BERT Retrofit Jo617B Replaceable Optical Connector (FC-PC)
J0618D Replaceable Optical Connector (ST)
JO618E Replaceable Optical Connector (DIN)
MP2110A-130 | Quad Optical Scope for Singlemode Baseband Flat Retrofit jgg;gi E(e:?Fl,?:cle:acl/JLeCOﬁ/tllcsal\; Connector (SC)
MP2110A-132 | Dual Optical Scope Baseband Flat Retrofit 111394 FC/PC-LC/PC-1M-SM
MP2110A-133 | Optical and Single-ended Electrical Scope Baseband Flat
Retrofit J1344A LC/PC-LC/PC-1M-SM
MP2110A-135 | Optical Scope for Singlemode Baseband Flat Retrofit J1345A SC/PC-LC/PC-1M-SM
MP2110A-136 | Optical Scope for Multimode Baseband Flat Retrofit JOGG0A SC/PC-SC/PC-1M-SM
MP2110A-139 _ | Quad Optical Scope for Multimode Baseband Flat Retrofit_| 105934 FC/PC-FC/PC-1M Gl (50/129)
MP2110A-140 | Quad Optical Scope for Singlemode Retrofit ‘ﬁg:gﬁ [gﬁgtgﬁgimg: 225;52;
MP2110A-142 | Dual Optical Scope Retrofit ’
MP2110A-143 | Optical and Single-ended Electrical Scope Retrofit J1348A SC/PC-LC/PC-1IM-GI (62.5/125)
MP2110A-145 | Optical Scope for Singlemode Retrofit J0839A SC/PC'S;/PC'IM'GI (50/125)
MP2110A-146 | Optical Scope for Multimode Retrofit JI519A Optical Fiber Cord (MM, 12FIBER, MPO,3 m)
MP2110A-149 _ | Quad Optical Scope for Multimode Retrofit J1681A MPO Loopback Cable
MP2110A-154 | Clock Recovery (Electrical/Optical) Retrofit J1682A MPO to FC convert cable
MP2110A-155 | 26G/53Gbaud Clock Recovery (SM Optical) Retrofit*4 G0364A 100G LR4 1310 nm QSFP28
MP2110A-159 | 25G Clock Recovery Range Extension Retrofit*> GO366A 100G SR4 850 nm QSFP28
MP2110A359 | 256 Clock Recovery Range Extension Retrofit*> 2ooum reriule Cleaner
MP110A-193 | PPG/ED Bit Rate ExtensionRetrofit 2091 Replacement Reel fof Ferrule Cleaner
MP2110A-195 | PAM4 Analysis Software Retrofit GO342A ESD DISCpHARGER
MP2110A-395 | PAM4 Analysis Software Retrofits 70306A Wrist Strap
MP2110A-196 | Jitter Analysis Software Retrofit Z0541A USB Mouse
MP2110A-396 | Jitter Analysis SoftwareRetrofit 71944A LCD Monitor
MP2110A-198 | Signal Processing Software Retrofit BO734A Carrying Case
MP2110A-398 | Signal Processing Software Retrofit*’ BO735A Rack Mount Kit
Standard Accessories MP2110A-011 W3831AE MP2110A BERTWave Operation Manual
ﬁgiiﬁ '(I;Zr::]{nator: g W3773AE BERTWave Series Remote Control Operation Manual
"""""""""""""""" BEEIRFRYE RS ¢
1632 standard Accessories MP2110A-012 s 1 : ERTRE BERT SUBMMBEREI, 555 BERT 4%, -
J1341A Open 7 X2 FERLERRBRNEAERREEECE T EUEM 03x F 04x BY, TR 2R Ko
"""""""""""" Standard Accessories MP2110A.014 T *3: Jlflfraéjclﬂ% Windows Embedded Standard 7 #4% %l Windows 10 Enterprise
e e 2 o, PEONIEERITL RPN,
""""""""""""""""""""""""""""""" TRy 4 1 KR BERT BY, BIEREEESF 055,
J1341A gi:el:sard Accessories MPZLI0A-021 3 X5 ?DS;%};;;?*‘*TE&# 054, M55 6262201559 38 KA AT LTS
Standard Accessories MP2110A- 030/032/039/040/042/049 . vy s
Jo617B Replaceable Optical Connector (FC-PC): X6 1 F51579 6261844875 ABABYRI T AHF 395,
Z0397A FC ADAPTER CAP: 4 X7 1 3% 398 REEATBEELE, AT FIS A 6272280900 HEAREE.
J1341A Open: 1 teoh, BRIEHEBENESMIRGISKME, BESEE 20 71 (MP2110A EF15R) .
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BERTWave MP2110A 83X~ 5

ESRER I MP1900A

45400 GbE/800 GbE #1 PCle Gen4/5.

— & ZIF T —HNRZ/PAM4AiT(d

PSIEOSSRRTRE
- ISR UAMFIPCI ExpressiE i

- BFEEBEMEAMN—1&64 GBaud PAM4 BERNE &4, 15
FECo#f

- BRI B PO B B T R HTPCle BE BRI ZRANLTSSM 3 A Th sk
S

- BEERENEEMARBETRNSHEIENE

- ZIFEENESTEUS N, MREERNE. BB RENHE,

MP1900AR—H & HAEAIBERT, EEWRITFHIA T B, AfZiFxXLt
SEREONYER TG, —AUIRITIESES THREEONSIME
:LEIZ1E’ @.?E—F_T'%Ll(iﬁﬂgugﬁﬁﬁo

Feik s3I MS9740B
600 nm & 1750 nm

BEREYI 2 EE R 4858 T = AR H R E P E

- BRAGMERE (<0.2 /5 nm) AIEFTH R SRS BT E]

- REATIMEE RSN A

- REPURIER, thEA 200 Hz 3% 1 kHz H3RAYEICF & MS9T40A
EFENEER, SFBRNEEX 50%

- HENENLL

- >58 dB BHASEE (RBIEERKK 0.4 nm)

* 30 pm AR PR

- IDFEMR (T5VA) , E21 (K 15kg)

MS9740B FIZEFEH RIS A ROIT(ERT B H T MBI D TR, M
AR T £ 7= Al Aso
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/l n ri tSU Advancing beyond

AfRRIKRSH

ANRITSU CORPORATION
AA#R)IIBEEARTEE5-1-1 T243-8555
TEL:+8146223 1111

FAX: +81 46 296 1264

RiDERRH (Ei#) BIRAR
EEmHRCRETIR3IS

R ERE S FOARE2THE 200233
TEL: 021-6237 0898

FAX: 021-6237 0899

@R (B8 BRAE RS AT
It RHEEXIHREF O 1S#12F1201-1203,
120885%

TEL: 010-6590 9230

FAX: 010-6590 9235

ZuBAEHE (B8) BRAE RIS AT
AYHELX eI EE30235 AE—S

IS ARECEESE6/R02-0452 7T

TEL: 0755-3293 0182

FAX: 0755-3293 0187

HERI:

RIUBTF (LB) BRAE

FE (L5 BHBRSHEX
EH5LE82115 58 " Z8B-28kiL 200131
TEL: 021-5868 0228

FAX: 021-5868 0588

B (B8 BRAE KNS AE
EXHHERIGIAEICSH N EHTE
I (—#8) SFEEKIRE11ETT 430061
TEL: 027-8771 3355/66

FAX: 027-8732 2773

Ri@ENEE (£8) BIRAR MED AR
AR IR R AU KRR35 S
1HR1BTTIAFER 15 13/E1305A

TEL: 028-8651 0011/22/33

FAX: 028-8651 0055

RiDEREE: (LB) BIRAR BARHAE
PR = X E TR

" JCEE1203Z%E 710065

TEL: 029-8837 7406/7409/7042

FAX: 029-8837 7410

RIAFMRAET ANRITSU COMPANY LTD.
BEBRNRRDERBPAIEELS

R 7RI EE108£1006- T

TEL: +852-2301 4980

FAX: +852-2301 3545

B FBRSSE4:400-879-6892
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