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Built-in clock recovery
eliminates trigger clock

— Optical module and Optical transmission equipment —

QSFP-DD/OSFP : 400G DR4/FR4/SR8/FR8/LR8 (PAM4) ) All optical modules measured
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Level Skews 0/1/2/3(ps)
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32G Fibre Channel, CPRI (Option 10

InfiniBand FDR/QDR,

Fibre Channel (16G, 10G, 10G FEC),

10 GbE (WAN, LAN), 40 GbE (4 x 10 Gbit/s),
CPRI (Option 8, 9), 0C-192/STM-64,
0OC-192/STM-64 FEC (G.975), OTUT1e,
OTU2, OTU2e

9.5 Gbit/s to 14.2 Gbit/s
(Option 093)

RiE BB ERRAIEREE
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MP2110A PPG #EH1& 600 fs rms (—fR{E) BEE RIS AIEFRAIE
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a2 36
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Fall Time A 12.94 NA| NA| 1293 1370 pS
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Option 054 CRU Option 03x/04x Oscilloscope

Option 055 CRU 3 Option 011/012/014 BERT

O iEipiETIE O usB iEER

RUREEH] MP2110A B SS4%)E USB 2.0 iR iERAB R4 BE REES-
© ERisTIE © st

HELS MP2110A BF52iE1E IR E DUT
© =EmR

MP2110A FERBS 52 4%0% ; BRI BTEII%

BER

@ DisplayPort O ZxiE%

HEIE I DisplayPort 318 2 SMIRES 1R 28 B E A B ER  LUR IR IR MP2110A
© HbMmI @ GPiB iEiEE

{HiE1% 57 18 HDMI FRIE 2 SN SR EE 1R 2s fHIEIRE A B LUSIRFES] MP2110A
O usB3.0 @® Power Inlet

HEERE VBE IMEIER S BT RS G
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Option 03x/04x Oscilloscope

#EIE 021
BF 2iBiE)

%18 033/043
(SMF&MMF 1 @i + EF 1 i818)

#8158 035/045
(SMF 1 i@i#)

#£15 036/046
(MMF 1i&18)

€15 032/042
(SMF&MMF 2 i&18)

#818 030/040
(SMF 4 i@i#)

275 039/049
(MMF 4 i@38)

12113 14

@ R
EERFITZEERGCRERE BETREERIRBAN
AREEMAFTARE o
% A IE R R AR B AR
AL AR AR S AR o 5 HE S0 AR 3L PSR A I A SRR
1% - A BE BF AR A SRR R RE N IEBE
® #EisTE
RREh R A 2 R RS M R SR AL NE

Option 054 CRU

®

@ BB ARE A IR (SMA)
g e E A

;&8 A/B/C/DBA (K FC)
AR eSS E AR IZ BRIBMN A E ZEERN N T - EFiE
B K BU455E - X BB SMF FI MMF B0

D EIIRIE FE T (SMA) (215 054)

HHZZERL (4 U-link RIEHE L (SMA) E3%%) Trigger Clk In 188

R ©
@ EIRIEEET#HA (K) (215 054)

D O/E st (K) (JE1H 054 - R BiEin)*
IRHARZERC M U-link R#EE 48 (K)E#EE CRU In $ZEAE A
RiERRR B RERER R EAE RS

1 RIBIRE AR R AR IR
BREIE K EEAIERERIASE
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Option 055 CRU

@ T @ EHEIFIEHL (SMA)
ERMBRET HRERE SN R HORRIRER  BIRERT ST DS EBYRRREAC
MR @ \EIHH (FO)
giEmE AXANBARGRE EREETHE SMF S BASHA
41 BRBE CREASEA) (138 A/B/C/DHA) o
1 : BRI (3R R E ) D HEBA FO
SM B FRASHA

Option 011/012/014 BERT

@ BiisTIE D RS IR HIEZE (SMA)
PPG EiZ a3t LN SRR = AR IE # PPG A2 Rk
@ gEimie i it PPG B RAR (R m)*
5 ED 1B R St & €D ShEBEFAREA A EEIZ 38 (SMA)
- FEERT B (RP185E) {5 EBEFARER A
- RAEM TR @ PPG #itti* /ED #HHE12 3 (K)
D RaEIsTIE EEAZREIE 014(4 iBi8) WS ;8\ 011 MIA 1 @&,
EEREEFET BEIRE TR E BEIH 012 fNA 2 i@iEo
D BT E 5 (SMA) R S T T e PAC T
) PR AB R AR
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ZIBIE N R

Sampling Oscilloscope Optical In . .
with Clock Recovery i Qbtical Wity )
Eye Pattern Analyse Optical Spectrum Analyzer
g A MS9740B
R BERT" ) —
: - _— Electrical In
| 4chED | = @
B — Data In >
= = : DUT Optical
= == Attenuator
BERTWave MP2110A SEEEE— A
4ch PPG Data Out »| Reference
Light Source

- RXEBHSRAIRE A 47 (NRZ : B Z 8R4 118 ~Tr/TFH)
- Tx 2SR MR E D47 (YEThZE «NRZ : i B 8344 <1 8h ~Tr/Tf +;H ¢ EE «PAM4 : TDECQ+Outer OMA/3E¥¢LE Linearity %)
- RxaHSRIEUL B B E Al (BEREIE)

TOSA/ROSA iF{#&

Optical Reference
Attenuator Light Source
Y

I Optical Switch

Optical Spectrum Analyzer
MS9740B

” 53 Gbaud PAM4
53 Gbaud PAM4 3=

53 Gbaud PAM4

53 Gbaud PAM4

53 Gbaud PAM4

MP1900A PPG modules

MP2110A Sampling Oscilloscope

J

PPG Emphasis adjusted automatically
when MP2110A oscilloscope connected

- Tx B MIRAVERE 247 (FETHEE NRZ : EE 8R4 £ 8h ~Tr/Tf ;B XKLL -+PAM4 : TDECQ ~Outer OMA/;H¥ELE sLinearity¥)
- RSk B 8 E A5 (BERAIE)

X aHEHEPAMASREFHIPPG/EDEFAMP1900 A/MP1800A%E
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FEH L (AOC)/ HZIMIIN4E4R (DAC):TL

A

Electrical Interface

vy

(o

- 4 iEERY BER & (BFRHE)
- ENEFARIRE 2
- ENEHRNE SR

RIECAEMD

MP2110A B % & —[R¥ BER BIEMIRE 26 EHE D HIBEE BERT B RKESE TRERVESHR A - INEEERBERERS
4 i@i8 BERT RItE 4 BB BV IKES » TIRFIR 2 Y IR ABRY Rx In 2R BER K Tx InE RIS BT » KIBHERE 65% MZIBE 2 REE A
BRs ] o

Tx/Rx FAS%E S a4 = « Rx SSRERE 34 (K18 ~ Tr/ Tf 35) T SASRERE 547 ($48h  Tr/ T HFELEE)
MP2110A ZEESEET) 25 BERANSEER I R BB S 57+ R 5 I0E > PIAEREIE SaR A RIS

Rx sHsRiZ ESE RIS (BER AIE)
MP2110A BERT A% PPG» B &£ 600 fs rms (—RR{E) BEERFEIEHNUR 25 mV (—fR{E) S ESE ED o tbH &R ED AR H i@ iR EEm g
MR EIRIERINSEETT BER A&  EMIRAEE

4 iEERY BER AE (RFAH)
#/& BERTWave #31 BERT ZRS 4 @i [§ 7] # H B LIBNE R S1®IE AOC Ml DAC RERITSE—RAS T/Rx AIBUKRSESTEMI -
EPTIN AR TR AR R IE - S 1B T RSRARE 4 o

ENBFHRSERE/O8iEEeRHAE

ENEFARRE DT LRE BIH 021 A% - MP2110A IR ESY 25 RERANSRIE 1L AZEESHE SR RIS 8L FIAEREIE
BERARIEIRE - ZIEERIR096  EAEE TR AR B B 21

15



BERTWave MP2110A #R#&

I\m
BIGNE ZKHBERGPIB
HDMI~Display Port~USB3.0 (£ E#R A 4 BE#I8)USB2.0 (FIEIRE 6 EEHHE) 2 K#8ER (2 {81 »10/100/1000 Base-T):
BEKE Line-Out~Z5 /@
* HEEBREEMRMESN1280 X 800MFE RS
TEERMR Windows Embedded Standard 7
ANEB HEFEEE SSD+60 GB EAR=E
B 100 Vac Z 240 Vac(100 Vac/200 Vac Z#EEhEDH#)> 50 Hz/60 Hz
EEE =300VA
FERE +5° FE +40°C
HERE -20° E +60°C
R~ 422(E)X 142.5(F)X 389.4(GF)mm (FEIELE)
HE <11 2F
EMC 2014/30/EU~EN61326-1~EN61000-3-2
CE LVD 2014/35/EU~EN61010-1
RoHS 2011/65/EU~EN50581
BERT(:F PPG/ED)
S8 110 MHz
PIERES AR SEIEE | £10 ppm (BRI 1 /\RF REHRE )
{ITTER &8 - £100 ppm CBANFRAIRIE)
#1588 SMAR)
4R1E 1500 ~AC BiE#EZ
" & : 0.2 Vp-p E 1.6 Vp-p
bt I
ISR S | BRSO
D58 1 1/16 (FEENLTTE 9.5 Gbit/s ZE 14.2 Gbit/s)
1/40 (fEZEAI T 24.3 Gbit/s E 28.2 Gbit/s)
%5 SMA(R)
#&1F 500 AC BiE#E
BRI IR © @i 1/2 ohid@iE 3/4
FEARE SELE : 1/2(9.5 Gbit/s & 14.2 Gbit/s fE£ I TE)
1/4(24.3 Gbit/s = 28.2 Gbit/s fEZ I TTR)
#&1& : 0.3 Vp-p £ 0.5Vp-p
&# 50 £10%
#1588 SMA(R)
A 4ELL | BlZEF% 0 1/8+1/16:1/40
R Efaating: 3
=1{E(Von):-0.2VE0.05V
EENVo):-1.2VE-0.TV
24.3 Gbit/s = 28.2 Gbit/s
EEMITTER 9.5 Gbit/s & 14.2 Gbit/s(B 224t 18 093 )

(FiEE 1 Kbit/s)
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BERTWave MP2110A #R#&

PPG

EEREhy

BERIEHIEE H MP2110A BUAE TR 28I 2 (B2 MP2110A-024)e
BF AR LE PR A S 2R A 25 (B 25 BNAR K28 ©
FEREE 4

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

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

MP2110A-014 : 4(Data Out>Data Out)
EER KB
i)

REEE:0.1Vp-p E 0.8 Vp-p  HifE(E 10 mV (&)

0.2 Vp-p E 1.6 Vp-p FH#EE 20 mV(E D EHH)

FEFE SR E(E ££0.02V +20% (7% 25.78125 Gbit/s B)
BHHRIAZX : 50 £10% (F* 25.78125 Gbit/s 0.3 Vp-p #R1iE)
Tr/Tf(20 Z 80%): 15 ps(—f&1&)> 17 ps(BA{E) (5 25.78125 Gbit/s 0.3 Vp-p #E1E)
%))

—R1E BAE
600 fs*3 900 fs*3
900 fs*4 1200 fs*4
400 fs*3 600 fs*3
800 fs*4 1000 fs*4
*1: 1 25.78125 Gbit/s>0.3 Vp-p #R1E 5 25 ° +5°C AR EIZ PRBS 231 - 1
*2 @4 25.78125 Gbit/s »0.3 Vp-p #&1& > 72 25° £5°C>1/16 RHREIZR
*3 1 224E 5EIE 014 > B B8R 218 18 0 [F38 18 R AR SR S
B 1BIE 1/2 BEARIKIOR AIEIEE 1
X4 &gk BIE 014 B SR 2 @B A Fi8 18 R AR SRR
g 1 iBIE 3/4 BEARFIRIOR AEIBE 1
Data Out/Data Out{R# : +8 ps : &R (H% 25.78125 Gbit/s 0.3 Vp-p #E1E)

B8 (rms)*1

[E%A RJ(RMS) (rms)*2

AR

NRZ

pERYEES

PRBS:27-1:29-1:215-1\223-1:231-1
EBNEIS | 1/2 RAREIZE 1/16 RrAREISE

Thie

i FRRR/RARA - B2 [RAR > #5320

ED

HEREA

A B
MP2110A-011:1(Data’Data>Z5#A)
MP2110A-012:2(Data>Data Out > ZH#A)
MP2110A-014 : 4(Data>Data Out>ZS#A)
EER KB
#1E:ACHEES >k DCITHH4RH 500 #EE GND -
BEMER I NRZVEREE 50% BiR R EDHWA
%1 : 0.05 Vp-p E 0.8 Vp-p
BA{E 1 -0.085V = +0.085 V- i#E(E 1 mV (B i A > SMEB ATT %8872 0dB)
THE 1 25 mVp-p(—A{E) (20° = 30°C)
40 mVp-p (B AfE)
(25.78125 Gbit/s 17t PRBS 23! - 1 HIEE 2 B if IZ5E K 1/2 EIRIELE)
BIBNARR : 25.78125 Gbit/s {17t = ~PRBS 231 - 1 B B2 < B i - #R1& 50 mV

Sinusoidal jitter amplitude
A

5Ulp-p

0.05Ulp-p

100 kHz 10 MHz 100 MHz

nE

pETEES

PRBS:27-1229-1:215-1\28-1:231 - 1"\ REER

A8

ErER  BPEEASERAFRY)
LT REER
#8522 :0.0001E-18 = 1.0000E-03
FHEREL 10 = 9999999 +1.0000E07 = 9.9999E17
B BIRER | MASSRSAR BUR S E)
RSt : R #E1R U iasR (RIERBRRER)

Gk

B
]
Fit

RISEFR 1 1 F0E 9 K 23 /\BF 59 53 59
RIEE  B—/ER/ER
BTEMNER  AiAE (ERRETER

17



BERTWave MP2110A #R#&

BN 2R

R

Eye R1& ABT MEEye « Sc i £1 8h (8815 096)
BRRE
S 25 BEA (EEE BUEE R ARE <1350 @4$4525.78125 GbaudfiI 7t % +6.4453125 GHz BEARER QU {7088 )

NRZAI2

Average Power(dBm uW)*1+Extinction Ratio*1~OMA(dBm pW)*1~OMA at Crossing*! \VECP*1~One Level~
Zero Level~Eye Amplitude *Eye Height *Eye Height Ratio »Crossing *SNR ~Jitter (p-p \RMS) ~Rise TimeFall Time~
Eye Width~DCD *RIN OMA~TDEC*2

EERR

TRIES | BENSEE VEREREL
EERE  BIRE-FEREEE
BRIQHER!  dprh mprh=E

NRZ £ Eh53 1 (8218096)

TJ(J2+j4~J9 User Defined BER~Eye Opening) ~RJ(d-d) “RJ(rms)*3~DJ(d-d) PJ(p-p)*3~PJ Frequency*3+
DDJ(p-p)*3~DDPWS*3+DCD*3ISI (p-p)*3
[l : TJ/RJ/PJ/DDJ Histogram~DDJ vs. Bit *Bathtub PJ vs. Frequency

PAM4I£ (8818095)

Average Power (dBm ~uW)*1~TDECQ*!+Partial TDECQ*!+~Ceq*1+Outer ExR*1~Outer OMA*!+Linearity*
Levels 0/1/2/3~Levels RMS(0/1/2/3) ~Levels P-P(0/1/2/3) ~Level Skews(0/1/2/3) ~Eye Levels(Upper/Middle/Lower) ~
Eye Heights(Upper/Middle/Lower) ~Eye Widths(Upper/Middle/Lower) ~Eye Skews(Upper/Middle/Lower) ~RIN OMA

TDECQ HYRIE (#15095)

TDECQ #1t2s:
DEEHEI3IEL
DEERE 1 UI(T )

BB (IEEE802.3cd)

FIEE BT SER

fRE

BFREAEE R + (B I7T80)/2 UI(0.1 ps T H#E(E)

k1 EXEASAR
*2 . #& |EEE 12.6 GHz FERS R a8
X3 TESIERBRN T RIEER

BRI ER OKF R 4R)

FE SRS ARE A

#1588 SMAR)

4R1E 1500 ACHEBE

$8% 1 0.1 GHz & 15.0 GHz

HBLE 11 F 9 (IREERMNFRREER FEA A 1-2+4°8216+32+40+48+64)

FEESESARESUE © 100 mVp-p(—HAR1E) 2200 mVp-p (EFEEIE 024 FI—RE R AME)
X IEEAFERBEMA B 1 GHz U ERIESKEE A

BARIE 1 >1.2Vp-p

BHBRAHA 12 Vp-p(REHFRHE)

RMS #1&)
23] 1iEE 2B 43@BiE
BB BREARSESE (GHz) 0.1%E1.25 1.25F% 15 2.4 % 15% 0.1%F1.25 1.25F 15
—Rg{E 1.0 ps 400fs 200fs 1.0ps 350fs
RAE 1.5ps 1.35ps 280fs 1.5ps 600 fs

X o RS TERG BRI 024

TR ER (BEFiBiE)

iR K(B)
| e #&1E:50QDCHEE
FRmA BHBAIEA: +2V
BHARHE[E : + 400 mV(RIBIRESEHIE) BB AIRIE <400 mVp-p
IRIER R EEBY 1 mV/div ZE 200 mV/div FiEE 1 mV
IR % 1 -500 mV = +500 mV S iE{E 1 mV
SHEN EHIRIE B 2% (GHEEEH)  SEE EFRIER 400 mV ERZEE 50 mV &)
TIHEHBETRIER ZIRIBHEE
s == 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 = T mV/div
IRIEHE =
I / /
< 5
%5 50 100 150 200 250 300 350 400
Difference Offset Voltage (mV)
3-dB#EE 40 GHz(—M#&{&)
REE +1dB(10 MHz E 30 GHz > —f%{E)
. 1.5 mV(—#&fE)
RMS 32 2.5 mV(BAfE)

18




BERTWave MP2110A #R#&

BRI ER (L BiBIE)

pEckE S FC E%23 (A1)
A 3L BE KBS
. 1iBiE 2 i@ 860 nm = 1650 nm 62.5 um Gl S84 BB
3 A4 A
B HHES SMF 4@ 1260 nm Z 1650 nm BRDL
MMF 1i@iE 2188 4B | 800nm =860 nm 62.5 um Gl A4 B8 )
e s SMF : 35 GHz(—#%{&)
SR (L 38) MMF : 25 GHz(— & f&)
NRZ PAM4 (#£15095)*
100 GbE/4(25.78125 Gbit/s) 50 GbE/100 GbE/200 GbE/400 GbE :
100 GbE/4 FEC(27.7393 Gbit/s) 26.5625 Gbaud MM TDECQ (11.2 GHz)
OTU4(27.952493 Gbit/s) 26.5625 Gbaud (12.6 GHz) IEEE802.3cd draft2.0
32GFC(28.05 Gbit/s) 26.5625 Gbaud SM TDECQ (13.3 GHz)
26.5625 Gbaud (19.3 GHz)
TERES 53.1250 Gbaud SM TDECQ (26.6 GHz)
53.1250 Gbaud (38.7 GHz)
64GFC:
28.9000 Gbaud MM TDECQ (12.4 GHz)
28.9000 Gbaud SM TDECQ (14.45 GHz)
* | RGHETEEyeE N M Test Patternz& E £ Variable R a8
BRSNS R IR (B 5 IR 2s 2R ELURES £ R aE
A 2215 FEERHEN*
03x(FE4E 030) | —ARME 3.4 pWrms B AfE 4.3 pWrms (—F&{E 4.8 uWrms R A{E 6.1 pWrms)
0TU4 04x(FEIE 040) | —HR{E 4.1 UWrms ~FAfE 5.2 uWrms (—AR{E 5.8 pWrms & K& 7.4 pWrms)
JEKEE | 030 —AR{E 4.8 WWrms B A{H 6.1 pWrms(—A%{E 6.8 uWrms ~E A {H 8.6 pWrms)
SMF 040 —R%1E 5.8 UWrms R A{E 7.3 UWrms(—f&{E 8.2 uWrms ~Fz A{E 10.4 uUWrms)
1310 nm 03x(FE3E 030) | —ARIE 5.4 YWrms R A& 7.5 pWrms(—AR{E 7.6 uWrms ~ B Af& 10.6 pWrms)
B P— 04x (FE4E 040) | —M%{E 5.5 pWrms \%j(fﬁ 7.5 UWrms(—f&& 7.8 uWrmS\Es-dffE 10.6 pWrms)
030 —R&1E 7.6 UWrms & A& 10.6 pWrms(—R&{E 10.8 pWrms ~fR AfE 15.0 yWrms)
040 —R&1E 7.8 pWrms & A& 10.6 pWrms(—#%{& 11.0 pWrms R AfE 15.0 pWrms)
0TU4 03x —AR{E 6.7 pWrms B AfE 8.4 uWrms(—H&{E 9.5 uWrms & A{E 11.9 uWrms)
MMF K2R | 04x —AR{E 7.0 pWrms B A& 8.9 uWrms(—#&{E 9.9 pWrms & Af& 12.6 uWrms)
850 nm p—— 03x —R&1E 8.1 pyWrms R AfE 10.5 UWrms(—f&{E 11.4 pWrms &z A{E 14.9 pWrms)
PRPEE T 04x — AR {8 8.6 WWrms B AfE 11.1 pWrms(—f%f& 12.1 pWrms R A{& 15.7 pWrms)
X FESRREE AL EIE 054 BRER T RHEE B ME
A AL EETHE (—RE)*
03x (RE#E 030) -15dBm (-13.5dBm)
BB s 04x(FE#E040) | -14dBm (-12.5dBm)
(iR 0% (yeaagnat || SMT (1310nm OTU4IEER) o0 113.5dBm (12 dBm)
Hi) (G 0)5F) 040 -12dBm (-10.5 dBm)
MMF (850 nm OTU4 iE K 28) -12.dBm (-10.5dBm)
X FESERBE AL IRIE 054 BRE R T RIEE B ME
T EEI © 1 pw/div ZE 200 uW/div ~3F#E 1 uwW
mRUE 175 : ~500uW/div I 500 uW/div~SHHEE 1 W
A g — MR A ATIER (K EAI)
1i@iE 2 @i -2 dBm (% 1310 nm>ExR 8 dB FSE#A)
B ABATNE GREAE
BAMATF (REAIRE) SMF 4@ +2dBm (3 1310 nm-ExR 4 dB FSEHA)
MMF 1B 2 i@iE 4@ | +2dBm(5* 850 nmExR 3 dB HSREIA)
SMF MMF
EHRAETEGRESRHEE) A +5dBm +7 dBm
e +8dBm +10 dBm
. SMF @ -27 dB(—#&f& ~#* 1310 nm SMF &#)
VP,
BB MMF : -20 dB (—BR{& 1% 850 nm MMF i)
BANIE -18 £-12dBm -12Z 0dBm 0 E +2dBm*
FINREHERE (—ARME) TEE (—ARME) +0.6dB +0.35dB +0.55dB
* L ILEEENERR 1 iBEMN 2 BER BN SMF#A-

133 : 033/043/035/045/036/046
2iBiE 1 032/042

41%18 1 030/040/039/049
03x:030/032/033/035/036/039
04x:040/042/043/045/046/049




BERTWave MP2110A #R#&

26G FFRiZE B (SMF/MMF/EF) (118 054)

20

838 B O/E BaiE#
(RENBEETIRER)

B8 1 K(f)
IR 1 60 V/W(SMF 8 A > —A%{E) >33 V/W(MMF B A > —%{E)
EAIBHE 1 1.5 dBo(—#RfE)

BEREA

1558 1 K(f) 500 ACHBE  *kDC FToiH48H 500 EEZE GND ©
2358 I NRZ ; PAM4

{7t : 25.5 Gbaud Z 28.2 Gbaud

BABEHE | 10 mVp-p(—RR{E)*1*2:20 mVp-p (RAME)*?
RARIE : 800 mVp-p

BHEZAHEA I 1Vp-p

HRIEZ AR 5 PRBS 215 2 500 fiI 7t - 1 EERERX
HENEMEE

[EERIBS AR

#8581 SMA(f) ~50Q0 ACHEE
BEEXT
#R1E 1 480 mVp-p (—fR{E)
PDECEE 1 1/2
HENEINE : 250 fs rms(—AZE)*1*3+400 fs rms (FRAE)*3
IEPRSEE | #E4 MHZ~10 MHz 17T 3E/1667 FiEE1E =B =-20 dB/dec
HiEEXT
18 : 500 mVp-p (—AR{E)
BYESEZX 1 0.1 GHz E 1.7625 GHz (1/168%K)
HEENE : 250 fs rms(—ARME) 1 *4+400 fs rms(RAE)*

*%1:25°C +5°CH¥

%2 : H NRZ~25.78125 Gbit/s \PRBS 231 - 1 i@ B&$EE 10 MHz BYI1EJifEE R MP2110A PPG
*3 A NRZ~25.78125 /26 .5625 /28 .05 Gbit/s ~400 mVp-p =100 mVp-p 1 /4 Clock Pattern ~iEB #8485 10 MHzEI1E R EA MP2110A PPG
*4 i NRZ~25.78125 /26 .5625 /28 .05 Gbit/s ~400 mVp-p 1 /16 Clock Pattern f91& & A MP2110A PPG

26G/53G B¥RiE 5 (SMF) (%15 055)

FC iEi%23 (AT ER)

R MIES 1260 nm = 1620 nm B84

BRI NRZ ; PAM4

{iI7TE : 25.5 Gbaud = 28.9 Gbaud+51 Gbaud E 58 Gbaud

B A TEHUE : 9MEE OMA 100 pW (—#%{E > Open Eye (PRBS13 Q> TDECQ 2.0 dB) »26.5625/53.125 Gbaud)
SMEB OMA 630 pW (—#%{& > Stressed Eye (SSPRQ > TDECQ 3.4 dB) »53.125 Gbaud)

BB R AZEEME :+9.0 dBm(F1) »+12.0 dBm (1&1E)

HEZRAR | 7 PRBS 215 4 500 {7t - 1 EFAER

FEAEKABHE 1 -30 dB(—HR{E 1310 nm)

HENEMHEE

FC %23 (AT EiR)
A3 1.5 dB(—HRRME) ~2.3 dB(RA{E 1310 nm)

o118 B9 Bes AR L

%58 : SMA(f) \500ACHES
BREEAXT
R : 440 mVp-p(—A&{E) ~340 mVp-p (B/I\E)
PBCEL 1 1/4(F2 25.5 Gbaud Z 28.9 Gbaud &iA) »1/8(F* 51 Gbaud Z 58 Gbaud #A)
ELENEME : 250 fs rms(—REE)F1*243:400 fs rms (RAE)F2*3
IEERSER © #£4 MHz~10 MHz 1753 /1667 % = H=-20 dB/dec
HEEXT
&I : 220 mVp-p(—A&{E) ~200 mVp-p(min.)
JE{FSEZR 1 0.1 GHz Z 1.81 GHz+3.19 GHz & 3.625 GHz(1/16 B¥fR)
HIENEIME : 250 fs rms(—AZE)*1*3+400 fs rms (FRAE)*3

*1:25°C £5°Ch¥
X2 :4MHz BRRSEE

*3 112 26.5625/53.125 Gbaud FAREZE > 5MEF OMA 0 dBm




BERTWave MP2110A i&iZi5i

MP2110A EIEEIEISR
1R IEHAINEE EfcEE
(&Fo@®@ MP2110A-021
|BFLEE KB 1BE  [SMFRMMF MP2110A-033 2§ 043*1
e v SMF MP2110A-035 5§ 045*1
g Pl MME | MP2110A-036 3 046+
| 22EE SMF&MMF MP2110A-032 & 0421
505 v s g i SMF MP2110A-030 5% 040!
A= 4EE MMF MP2110A-039 5§ 049*!
RIS 266 FSARE R (SMF/MMF/EBF) MP2110A-054
HRIEERE —— PAM4 1EkEE MP2110A-095
NRZ ElEDiénee MP2110A-096
TRAERE 3 MP2110A-024*2
26G/53G B ARIE R (SMF) MP2110A-055
= MP2110A-011
12— o = 2@s MP2110A-012
4iEiE MP2110A-014
MIInEEE LT REM (A 10 G 8ER) MP2110A-093

*11EIR 04 x FIEIAE 03 x X BmES E R (REMIEREHI L) REl
k2 1 ETE 024 WA S EER 1 @8 288, 4 88 TR EEMA (GEIE 030/039/040/049)

HiRE

(Option 03x/04x Oscilloscope

N\ — Electrical

Recovered Clock Out ---+

\

(Option 055 CRU

Recovered Clock Out ---+

(BERT

;
i
1
1
1
i
1
.

. Option 011

Option 014 \

Data/xData Out

Data/xData In

Data/xData Out

Data/xData In

Data/xData Out

Data/xData In

Data/xData Out

Data/xData In

= Optical

Ch B O/E Monitor Out ---+

CRU In €-==nmmmmmmmmen- :

Trigger Clock In <€ =------+ !

SMF Data Out ===========---

SMF Data In <---===-==-----

<

!

.

Internal Clock
NP

P

o€

Sync/xSync Out

Clock Out

External Clock In

k ENEIE : Bl11EEIE B LB SR & A ORFAR ©

EFIEE  FAIEE B FABTFIBEER »# Monitor Out E#31%28 o/ T BB 23 (Pick OFF Tee) #1 CRU In BYE A 2 IS5
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BERTWave MP2110A

sJRREEH

BTG ESTREER (p.21) RETAE - MISEHE -2 > SWRHE -
SR T2 BHATMER - LA NERE T RS THE AR -

AL /ETHE SRR =1 TR STRE SRR =10
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 J1341A Open: 2
J1627A GND Connection Cable: 1 Standard Accessories MP2110A-035/045
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-036/046
MP2110A-014 4ch BERT J0617B Replaceable Optical Connector(FC-PC) : 1
Z0397A FC ADAPTER CAP: 1
J1341A Open 1
MP2110A-030 | Quad Optical Scope for Singlemode Baseband Flat Standard Accessories MP2110A-054
MP2110A-032 Dual Optical Scope Baseband Flat J1632A Terminator: 1
MP2110A-033 | Optical and Single-ended Electrical Scope Baseband Flat J1341A Open: . ) 2
MP2110A-035 | Optical Scope for Singlemode Baseband Flat JI763A U Link Coaxial Cable(K) : 1
MP2110A-036 J17T64A U Link CoamalCable(SMA) . 1

MP2110A-039

MP2110A-040
MP2110A-042
MP2110A-043
MP2110A-045
MP2110A-046
MP2110A-049
MP2110A-054
MP2110A-055

Optical Scope for Multimode Baseband Flat
Quad Optical Scope for Multimode Baseband Flat

Quad Optical Scope for Singlemode

Dual Optical Scope

Optical and Single-ended Electrical Scope
Optical Scope for Singlemode

Optical Scope for Multimode

Quad Optical Scope for Multimode

Clock Recovery(Electrical/Optical)
26G/53Gbaud Clock Recovery (SM Optical)

MP2110A-096

Jitter Analysis Software

MP2110A-ES310
MP2110A-ES510

Maintenance Service
3 Years Extended Warranty Service
5 Years Extended Warranty Service

MP2110A-111
MP2110A-112
MP2110A-114

MP2110A-130
MP2110A-132
MP2110A-133

MP2110A-135
MP2110A-136
MP2110A-139

MP2110A-140
MP2110A-142
MP2110A-143
MP2110A-145
MP2110A-146
MP2110A-149

MP2110A-154
MP2110A-155

MP2110A-195
MP2110A-395

MP2110A-196
MP2110A-396

Retrofit Options>1.x2
1ch BERT Retrofit
2ch BERT Retrofit
4ch BERT Retrofit

Quad Optical Scope for Singlemode Baseband Flat Retrofit
Dual Optical Scope Baseband Flat Retrofit

Optical and Single-ended Electrical Scope Baseband Flat
Retrofit

Optical Scope for Singlemode Baseband Flat Retrofit
Optical Scope for Multimode Baseband Flat Retrofit
Quad Optical Scope for Multimode Baseband Flat Retrofit

Quad Optical Scope for Singlemode Retrofit

Dual Optical Scope Retrofit

Optical and Single-ended Electrical Scope Retrofit

Optical Scope for Singlemode Retrofit

Optical Scope for Multimode Retrofit

Quad Optical Scope for Multimode Retrofit
Clock Recovery (Electrical/Optical) Retrofit

26G/53Gbaud Clock Recovery (SM Optical) Retrofit

PAM4 Analysis Software Retrofit>3
[PAM4 Analysis Software Retrofitks

Jitter Analysis Software Retrofit
Jitter Analysis Software Retrofit

J1632A
J134A
J1632A
J134A
J1632A
J1341A

Jo617B
Z0397A

J0o617B
Z0397A
J1341A

Standard Accessories MP2110A-011

Terminator: 3
open: 0
Standard Accessories MP2110A-012

Terminator: 5
Open: T
Standard Accessories MP2110A-014

Terminator: 9
Open: A
Standard Accessories MP2110A-021

Open: 3

Standard Accessories MP2110A-030/039/040/049
Replaceable Optical Connector(FC-PC) : 4
FC ADAPTER CAP: 4
1
Standard Accessories MP2110A-032/042
Replaceable Optical Connector (FC-PC) : 4
FC ADAPTER CAP: 4
Open: 1

J1341A
J1632A
J1359A
J1349A
J1342A
J1343A
J1439A
J1551A
JI763A
J1764A
J1819A
J1510A
Z0397A
J1824A
J1825A
J1826A
J1827A
J0617B
J0618D
JO618E
J0619B
JO635A
J1139A
J1344A
J1345A
JO660A
JO893A
J1347A
J1346A
J1348A
JO839A
J1519A
J1681A
J1682A
G0364A
G0366A
Z0914A
Z0915A
G0342A
Z0306A
Z0541A
Z1952A
Z1944A
B0734A
B0735A
W3831AE
W3773AE

Optional Accessories

Open(Coaxial connector cover)

Terminator

Coaxial Adaptor(K-P - K-J.SMA compatible)
Coaxial Cable(0.3 m.SMA connector)

Coaxial Cable(0.8 m.SMA connector)

Coaxial Cable(1 m.SMA connector)

Coaxial Cable(0.8 m.K connector)

Coaxial Skew Match Cable(0.8 m.K connector)
U Link Coaxial Cable for Option 054 (K connector)
U Link Coaxial Cable for Option 054 (SMA connector)
U Link Coaxial Cable for Option 055(SMA connector)
Pick OFF Tee

FC ADAPTER CAP

Fixed Optical Attenuator(SM, 1 dB)

Fixed Optical Attenuator(SM, 2 dB)

Fixed Optical Attenuator(SM, 3 dB)

Fixed Optical Attenuator(SM, 5 dB)
Replaceable Optical Connector(FC-PC)
Replaceable Optical Connector(ST)
Replaceable Optical Connector (DIN)
Replaceable Optical Connector(SC)
FC/PC-FC/PC-1M-SM

FC/PC-LC/PC-1M-SM

LC/PC-LC/PC-1M-SM

SC/PC-LC/PC-1M-SM

SC/PC-SC/PC-1M-SM
FC/PC-FC/PC-1M-GI(50/125)
FC/PC-LC/PC-1M-GI(62.5/125)
LC/PC-LC/PC-1M-GI(62.5/125)
SC/PC-LC/PC-1M-GI(62.5/125)
SC/PC-SC/PC-1M-GI(50/125)

Optical Fiber Cord (MM, 12FIBER\MPO,3 m)
MPO Loopback Cable

MPO to FC convert cable

100G LR4 1310 nm QSFP28

100G SR4 850 nm QSFP28

Ferrule Cleaner

Replacement Reel for Ferrule Cleaner

ESD DISCHARGER

Wrist Strap

USB Mouse

HDMI to VGA Adapter

LCD Monitor

Carrying Case

Rack Mount Kit

MP2110A BERTWave Operation Manual
BERTWave Series Remote Control Operation Manual
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BERTWave MP2110A tHRIE S

BERTWave MP2100B

10 G/40 GH3EIE e IE AR RIS BIRR 3

- 25— [ERAIEBERERE

- BRARI$E#H4 ch BERT

- BERIREIES A

- BMEPPGHIL psEIBNFI10 mVp-pHIEESEED

%Z&—H) MP2100B — #4188 BERT BBV ES » AESARIBF AT
HAASE G AT 2 BER A MERE 247 - BERT RSREHERK
AERE 4 18> B FEFAIE BER IS BUER R BRI KB F B Bh 48
FRERE TR R 2 B o MP2100B BE$ISE R MRl E QSFP+ Z
TR

L & MS9740B
600 nm £ 1750 nm

ERAYE R E AT AR5 2 A PSR IR A E R ME

« B <0.2 s/5 nm WEAIIEE LR 8 2 B E DR

- REEBAERHMEES A BREE

- NE ST AT 2 R PR R 4848 50% 72200 Hz 5% 1 kHz $E= M4
ENRBAIMSIT40A BS

- BEMNR SRR

- >58 dB BhASEEE (RIS (E K RIEHE 0.4 nm)

« 30 pm RIGBIFE

- EINFE (75 VA) B2 (R K 15 kg)

MS9740B FIFEHMEAE T BN A B R BT AREIL T RARERN AR
FERRE M EEEME -

= Sow
o . g@@ e S
o | C00E €
- DOO

=2 eyt BB@EE

= FEE R &

e .

~ 3 i g
(= =0 |
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