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MP2110A-095 PAM4 f#EHTY 7 0 =7 24587 5281280, 200GbE/400GbE
X 64GFC 72 EOE AT A A TS PAM4 5 5O EBRINTEE T,

Scope: T AnRa—T

r | e
ANMitsy R === T .
e <
¥ . s (AZ¥ q ) -\ ] -
1 - e sa aa 1 -
I"ﬁ i -
il o |
@) =is i mw
® R i 2 m:@ "@“&* | =3
» s f "‘ .‘ o = _ i =
! = RS
@1 e e nenmc\-nv AT | f L]
d g & - e s I}?
0 d P s S pos ot 20 o AA a.s. 7Y &4 I
d ]

BERT:EwhiaY B2

1.1.1-2 MP2110A DOIEME/\RIL




YoV T AR AT—T D ANF)ARTHL, AT a Al IDEINTEET,
1111 HoFdYyorronxa—JnOADaxrs4A

FrrIL A Fr1IL B FrxrJ)L C Fv1IL D
A7 avks | ER 3 3 ER 3 3 3 b 3 b,
K |MMF*'|SMF*2| K |[MMF*'|SMF*2|MMF*'| SMF*2 | MMF*'| SMF*2

MP2110A-021 v v
MP2110A-022, v 4 v 4
MP2110A-032,
MP2110A-042
MP2110A-023, 4 4 4
MP2110A-033,
MP2110A-043
MP2110A-025, v
MP2110A-035,
MP2110A-045
MP2110A-026, 4
MP2110A-036,
MP2110A-046
MP2110A-030, v v 4 4
MP2110A-040
MP2110A-039, v v v 4
MP2110A-049

¥1: v VFET—RK77A4H

*92: VT INTET—RT AN

JE:

MP2110A-022, 023, 025, 026, 040, 042, 043, 045, 046, 049 &
MP2110A-030, 032, 033, 035, 036, 039 TiE, HF ¥ RLDV 77l
ALy —NEEE (R T o EIREE) DRV ET,
MP2110A-030, 032, 033, 035, 036, 039 1%, X—A XU RDOEEENRT
FTyMIRHIHTESNTNET,

B MEDRHBRER L, SV AKX — R AR (PPG: Pulse Pattern Generator)
ok HES (ED: Error Detector) Z LU CTEALET,
By MR RO T v 2V, A7 T a N I0RIRTEE T,

£ 1.1.1-2 EVrRYERRBRBOFrRILE

T avi4 FrRILE
MP2110A-011 1
MP2110A-012 2
MP2110A-014 4




1.1 BERTWave DFFH

Litk, BE DA T > a B EELD TROINITFEVET,

BERT #~73<a>: MP2110A-011, MP2110A-012, 3L 0 MP2110A-014

Scope A7 ar: MP2110A-021, MP2110A-022, MP2110A-023,
MP2110A-025, MP2110A-026, MP2110A-030,
MP2110A-032, MP2110A-033, MP2110A-035,
MP2110A-036, MP2110A-039, MP2110A-040, B
MP2110A-042, MP2110A-043, MP2110A-045,
MP2110A-046, X0 MP2110A-049

RO T var #5212k, YoV rdvara—7HoRN A 7ay
T ATHE MO ET AT LN TEET,

MP2110A-054 TRt 7m0 780 (BBRUHE)

MP2110A-055 26G/53Gbaud 7227V 5" (7 LE—R)

MP2110A-095 PAMA4 MY 70 =7 2## 52 L1280, PAMA4 KO fEHT
NTEET,

Control Ch ChA ChB 7
ﬁ[—ﬂ s o |

|__Foid ] Hold | L )
Auto Scale

Amplitude

Setup Measure OIE Time

Clear Display

Quick Menu

|
Amplitude/Time

CHB PAM4 Ch Current Average Std Dev Min Max A Histogram
TDECQ B 1.70 1.54 0.46 1.63 1.70 dB
Outer OMA [} 650.17 —‘

] B 595.23 179.48 645.05 651.76 uW
Outer ExXR  [f}, B 5.82 5.32 1.61 5.80 5.82 dB
B

5 2 v Marker
Linearity

0., 0.92 0.03 0.91 1.02

1.1.1-3 PAM4 s 847 D R =51




MP2110A-096 Jitter MY 7 b =7 258322 L1280, Vo X RIS Bea 3
IRCEET,

Scope Samples: 51,830,784
* . *| control Ch
T Measure Amgl{léude Time m Cha ChB chc chD !
[_Hoia | __Hoia ] o |Hm—1

Estimated RJ/DJ Histogram !

TJ Histogram CHD

Auto Scale

Samples : 1.49 M
Clear Display

Quick Menu

| | | |
-194.00 mUI -97.00 mUI 0.00 mUI 97.00 mUI 194.00 mUT}
Amplitude/Time

Ch Current Average 5td Dev Min Max 4 || Histogram
TJ(1.00E-012) D 524.11 515.25 11.88 401.55 662.54 mUl
DJ{d-d) D 102.27 82.49 17.38 53.27 401.10 mUl
RJ(d-d) D 29.99 30.76 1.63 0.03 41.61 mUl rms v Marker

X 1.1.1-4 DvAEITORRH




1.1 BERTWave DFFH

1.1.2 MP2100B BERTWave
MP2100B BERTWave (%, STM-17>5 10GbE £TOE Y hL—MMIxH L ET,
4 F 3O PPG BLOED 2 95281280, 40GbE 72X D 40 Gbps i#(F
T ADFHIN TEET,

(5

g e
B o o

o rr e rrr e r el Sl

1.1.2-1 MP2100B 4}#}

MP2100B BERTWave i, 12.1 /> F X F /332 CTHEAETEDEH AX—ZDH|
EgnCTT, A7 ar T SFP Ay b BL N O/E BH#agia BN caEd,

MP2100B BERTWave OF#HRIZOWTIE, UL FOR—LAR—T SR T
S,

https://www.anritsu.com/ja-jp/test-measurement/products/mp2100b
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F1E HE

1.2 ¥R
1.2.1  IZEERK

MP2110A OFEAERERKMERDFITRLET,

x1.21-1 FEFBEM

BeFE-IE
] =] =
=R F— &5 No LE H= e
AR MP2110A BERTWave 1
ftEdh | JOO17F EIRa—F 1 | 778V —Ry A
J1627A GND ##%ktr—7 /L 1 (AL
71364A MX210000A 1
BERTWave Control
Software CD-ROM
J0617B R R R F]
(FC-PC)
J1632A [ il A4 i *1
J1341A =" *1 | [ElEha Ry Z B N—
J1763A UV 7REhr—7 1K) | 1*2
J1764A UV 7REhr—7 1| 12
(SMA)
Z0397A FCT7H T A%y *1

k1 AT a NIV BENRELRDET, R 1.2.1200FK 1.2.1-4 2R T
éb\o

% 2: MP2110A-054 N HESILTWBIGE DA




1.2 s

= 1.2.1-2 J0617B KLU Z0397A DiEmELHE

AT avs iRk HME
MP2110A-030, Optical In SMF 4
MP2110A-040, A, B, C,D
MP2110A-039, | Optical In MMF 4 g
MP2110A-049 A B C,D
MP2110A-022, | Ch AIn SMF, Ch AIn MMF, 4
MP2110A-032, | Ch B In SMF, Ch B In MMF
MP2110A-042
MP2110A-023, | Ch B In SMF, Ch BIn MMF 2
MP2110A-033,

MP2110A-043
MP2110A-025, | Ch B In SMF 1
MP2110A-035,
MP2110A-045
MP2110A-026, | Ch B In MMF 1
MP2110A-036,
MP2110A-046
MP2110A-055 | Optical SMF 2
Data In, Data Out
& 1.2.1-3 J1632A DiEk kL HE

AT a4 iRk HME
MP2110A-011 Data Outx1, Data Outx1l, Sync Outx1 3
MP2110A-012 | Data Outx2, Data Outx2, Sync Outx1 5
MP2110A-014 | Data Outx4, Data Outx4, Sync Outx1 9
MP2110A-054 O/E Monitor Out X1 1*

*: MP2110A-022, MP2110A-023, MP2110A-025, MP2110A-026,
MP2110A-030, MP2110A-032, MP2110A-033, MP2110A-035,
MP2110A-036, MP2110A-039, MP2110A-040, MP2110A-042,

MP2110A-043, MP2110A-045, MP2110A-046, %7213 MP2110A-049
PHERENTODEE




#1.2.1-4 J1341A QEEL LS

AToa w4 Bk HE

MP2110A-011 Ext Clk In, Clk Out, Sync Outx1, 5
Data Inx1, Data Inx1

MP2110A-012 Ext Clk In, Clk Out, Sync Outx1, 7
Data Inx2, Data Inx2

MP2110A-014 Ext Clk In, Clk Out, Sync Outx1, 11
Data Inx4, Data Inx4

MP2110A-030, | Trigger Clk In 1

MP2110A-039,

MP2110A-040,

MP2110A-049

MP2110A-021 Trigger Clk In, Ch AIn, Ch B In 3

MP2110A-022, | Trigger Clk In 1

MP2110A-032,

MP2110A-042

MP2110A-023, | Trigger Clk In, Ch AIn 2

MP2110A-033,

MP2110A-043

MP2110A-025, | Trigger Clk In 1

MP2110A-035,

MP2110A-045

MP2110A-026, | Trigger Clk In 1

MP2110A-036,

MP2110A-046

MP2110A-054 CRU Inx1, CRU Outx1 2

MP2110A-055

Recovered Clock Outx1

1-10




1.2 s

122 ZATLav
FTLavkaIZDNT
F T arBwEEIL 3 HIOBFTEREINET,
MP2110A- x x X

I HE
HREE R T HFSTY, C:d
WHEEE ST,
0: HifafFREIZEDfF 1)

1: #%fHF47var T3, A7 varORAt
IR, Bt ~D5| VRS METT,

3 IR =TA S ars T, AT var O
DT T A B ABREERNMLETT,

MP2110A O HFBEA 7 > a3k O LB T,

BEHESN COBE T ar OF 2L, S H/ SR OT RSN TOET,
B TA T var, YT =T AT ar OFEICONWTE, YR — A= 0
B8 H 0 RSN TV — XV T A T A= ar BB TLIESN,

https!//www.anritsu.com/ja-jp/test-measurement/products/mp2110a
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*1.22-1 MP21MOA AT ar—&

FTar 4

e

MP2110A-011

15 3%/L BERT*1 *2

MP2110A-012

2 %L BERT*1 *2

MP2110A-014

4 F % %/v BERT*1 *2

MP2110A-021

FaTIIVBRAT—TS 1 *3

MP2110A-022

FaT AT —TF 1 *3

MP2110A-023

Yl TN RERAT— T 43

MP2110A-024

B R AT "4

MP2110A-025

TR Y RT— T F L *3

MP2110A-026

< LFE—RY AR —T* 1 *3

MP2110A-030

IT R T IE—RY AT — R_R—=2Z N R TR *1 *3

MP2110A-032

FaT AWAT—T RN RT TR *3

MP2110A-033

Ve TN REBEBRAT—T R AN R TS5y ¥ *3

MP2110A-035

VT NE—RY RO —T N2 RT Ty L ¥

MP2110A-036

2T FT—REAT—TF N2 R T Ty *3

MP2110A-039

IT7 R TFET— RN AT —T R—=ZX R T7Ty ¥ *3

MP2110A-040

TR T B — R AT — T *3

MP2110A-042

FaT AT —F 1 *3

MP2110A-043

Wl TN RERAT— T 43

MP2110A-045

T NVE—R YR —TF L ¥

MP2110A-046

< ILFE—RY R —T* 1 *3

MP2110A-049

TR F =R AT =T 1 *3

MP2110A-054

BgAT ey 20 7230 (FEUE) 5

MP2110A-055

26G/53CGbaud 727U (7 )LE—R ) *6

MP2110A-060

WARA—=T AL DT A FHE "5

MP2110A-093

PPG/ED Bit Rate L5 "7

MP2110A-095

PAMA4 fiftfr/ 7 b0 =7 %5

MP2110A-096

Jitter fEATY 7R =7 *5

*1: ZNHDOF T arnt 1 DU EBSHETYT,

%2: BERT A7 armnb 1 D& BIRLET,
% 3: Scope A7 arinb 1 OEEIRLET,

k4 ROATvar#FR< Scope A7 T ar BT Y,
MP2110A-030, MP2110A-039, MP2110A-040, MP2110A-049

% 5: Scope A7 L ar BNLETY,
% 6: BERT A7 > ar LRIRFICERDAT CEERTA,
%7: BERT A7 Y ar N B9,

1-12




1.2 s

1.2.3

I PR am

MP2110A OJSHERITIRO LIV TT,
KAy F BT 07 F<T7 VMR ORI OV TE, BB fywao

EERQt={AN
® 1231 [SHES

ﬁ?%/ . P
T—5NTES
B0734A XU T —A
B0735A TNy R
GO0307A 7y ) HR)EY 2—)b (<2.667C)
G0342A ESD MR A
GO0344F YA T (1x4, SM9, FC/UPC)
G03448 JeAAvF (1x4, SM9, SC/UPC)
G0345F JeAA»F (1x16, SM9, FC/UPC)
G03458 JeAA»F (1x16, SM9, SC/UPC)
G0346F YA T (1x4, G150, FC/UPC)
G0346S JeAA»F (1x4, GI50, SC/UPC)
GO0347F YA T (1x4, GI62.5, FC/UPC)
G0347S JeAA T (1x4, GI162.5, SC/UPC)
GO0348F HAA T (2x4, G150, FC/UPC)
G0348S HAAL T (2x4, GI50, SC/UPC)
GO0349F HAAF (24, GI62.5, FC/UPC)
G0349S JAAv T (2x4, GI162.5, SC/UPC)
GO350F Ty I=7 NVt RS (SM9, FC/UPC)
G03508 Ty I=7 VR (SM9, SC/UPC)
G0351F Tar I~ 7 W ER (SM9, FC/UPC, /U —E=41})
G03518 TarI~7 W ER (SM9, SC/UPC, 73U —E=41})
G0352F TnrI<7 VR ER (G150, FC/UPC)
G03528 TnrI<7 NV ER (G150, SC/UPC)
GO0353F TarI~7 EER (G150, FC/UPC, /XU —%=41})
G0353S TarI~7 EER (G150, SC/UPC, /"U—E=4{})
G0354F TnrI=7 VR (G162.5, FC/UPC)
G03548 TarI<7 VR (G162.5, SC/UPC)

1-13




£1231 LA (S

ﬁ?%/ . P
T—5)TEE
GO0355F Tar g7 N (G162.5, FC/UPC, /X7—E=4{})
G03558 Tur T~ N eEER (G162.5, SC/UPC, /XU —E=4f})
GO0364A 100G LR4 1310 nm QSFP28
GO0366A 100G SR4 850 nm QSFP28
J0617B AEH e =22 (FC-PC)
J0618D SEHAFTRES = 2 % (ST)
JO618E R RES =2 % (DIN)
J0619B R RIRES =R 2 (SC)
J0635A FC-PC-FC-PC-1M-SM
JO660A SC-PC-SC-PC-1M-SM
JO839A SC-PC-SC-PC-1M-GI
JO893A FC-PC-FC-PC-1M-GI
J1139A FC-PC-LC-PC-1M-SM
J1341A F =7 (Fhaxs 27 ,3—)
J1342A [l —>/v 0.8 m
J1343A Al —7/ 1 m
J1344A LC-PC-LC-PC-1M-SM
J1345A SC-PC-LC-PC-1M-SM
J1346A LC-PC-LC-PC-1M-GI (62.5/125)
J1347A FC-PC-LC-PC-1M-GI (62.5/125)
J1348A SC-PC-LC-PC-1M-GI (62.5/125)
J1349A [F#h7—>/v 0.3 m
J1359A [T 5% 7% (K-P-K-J, SMA H 1)
J1439A [F#hr—>7 /v (0.8 m, K 27%)
J1510A Pick OFF Tee
J1519A Y7 74/32—R (MM, 12FIBER, MPO, 3M)
J1551A i AF 2—~>F 7 —70 (0.8 m, K 2%7%)
J1632A EEIRS TR
J1681A MPO Loopback Cable
J1682A MPO to FC convert cable
J1763A U V7R —7 v (K)
J1764A U V7Rl —>77v (SMA)
J1819A U V7[Rl —>77v (SMA)

1-14




12 sk
x1.231 ERAB&E (@)
ﬁ?%/ . P
T—5)TES
J1824A & E R s (1dB)
J1825A [ E s (2dB) 15k
J1826A & E s (3dB) =
J1827A & E W =As (5dB)
W3831AW MP2110A BERTWave Rl *1
W3773AW BERTWave 2V—X UE— Ml E 1
Z0306A YARANT v
Z0541A USB 7%
Z0914A T x)b— L7 —F
Z0915A T = NI —FBER T — 72
71944A b E=2—
71952A HDMI to VGA Adapter
*1: fittr
*2: 6 f#

1-15



F1E HE

1.3 Bk

MP2110A 1%, ROKERHVET,

28.2 Gbit/s FTOE Y NAY M E L FEELHIAS 7] §E
By MRD SRHE LA 1 & 2 RoEe
CFP4 £V =2—/LX° QSFP 22— /LORBRICER7 4 Fv 3L [FE BER
HE (MP2110A-014)
200 fs, rms (X FEE) O ¥ > ¥ T IE #7231 8L 25 Al 58
(MP2110A-024)
YTV T vaRa—T X, @Y TV TS CHEREEITC EYE fi#AT
DNARE
WHEORERR LA B &z TEH)T—ha~ R A
WPV FrAa—T 20, 25.56~28.2 Gbaud D7y 7YY=k
(CRU) BX1r25.5~28.9, 51.0~58.0 Gbaud DZry 7Y )=
# r[6E (MP2110A-054, MP2110A-055)

+ PAM4 (Pulse Amplitude Modulation) JEA#HTH FIHE (MP2110A-095)
YTV T aAa—T O D, DA NN ATEE (MP2110A-096)

1-16



1.4 &

1.4 F&

MP2110A &L, IRDOEFBVTT,

« T FANBEITBITLIENT = ROR
< T USVIETE AR O R 1

KIFANBEIZETEIISD O —/ D

I 2 — X WEERARKIBE DOFE FEETIE, 7 V0SNG 5 a2 5%(E
LET, ZOLXEHIIT 7 AR — 7 L 72 8 DR EBEAR| :‘raﬁw:ﬁ‘ﬁ%%
FITBEBRE FICEHBINET, By —R2s 100 Gbit/s E<Di#E(E T
CFP4, QSFP28 7oL~/ F YV —AT T U— A MNIERLT- T o — 0 ﬁﬁﬁ
ShET,

ZHHDNRT =\, By Rl —b 25 Gbitls DEEHRBLIOZE84E 4 11
WL TUWET, LAFIZ 100 Gbit/s | CFP4 o7 oy /X aRLUET,

CFP4 Module

MDIO

HEED

HE 75— L

x4 25G
BIET—%

A% 71—2RIC

1.4-1 100 Gbit/s Fi CFP4 g T Oy

1-17



HhTo T —ROMFED 1 D THLZEREL, =T —L—heS U —%H|

ELTRDET,
PEHIEWDS CFP4 E¥a— /L DgE O, YHEY SRIE S OERPZ RO
RLUET,

TX1~TX4 D

RX1~RX4 M
Data, Data Data

Reference Data, Data

Clock
o ?&5&“%’\% |

KHTSFE=IE
HRAYF
AIENHESS FINT—A—4

[ /
ooooooo

1.4-2 ZERRERIE O H#H

1-18



1.4 &

PNV ARE =L AR TV A v Za—T LT, KTy — 30
M BE T TEE T, KT —_OH IR ELEINTWETOT,
oyl £ N2 AL CRIE 2R D724 MP2110A IZA )
LET,

BHIEY DS CFP4 EY 22—/ /L DBGE O, HHRIE Y SHIE ZR DBkt 2 IR DX W
ENDES G

TX1~TX4 D
Data, Data

Reference
Clock

KHEEIELE
HI4IL3

WAIEY

AIES RS

A\
0000000

1.4-3  IRHSEIE DB

1-19



#E

3
Ellll

AETHHALTOOHMARELMHLET
BER: Bit Error Rate (E k&Y =)
BZEE Y MEER ST B v MO LR T,
MEEIC RS TAELBE Y BV, 1550 SNR (I B5MEE ) 1TiRAFLET
| HEREBOBERE n

...................................................................

EvtRYDRERE
1.5-1 EvbRUDLFKAET LHHERE

HMEE FEEOIRIE D /3 A IERARNHEO LBUEL, ZDOIFEER 2L n, 155 OIR
W% s LLET, MEFOREME T OIRBLVD REVEZITE Y MRV I AL £
o LIZDST, ZOWRMENFEAET HHERNE Y FRDHRITRVET,

D E BER (%, RO TEHE TEET,

BER ! i ( X2> d
=—| exp|——=|dx
V2m s/n 2

SNR A KEWEX (4 LLE) 12 SNR & BER OZFNEFHOxEIL, Fxttir s~
b CEARBEMRICARD ET,

BER
10-2 S

10 Q

10° A

107 Q

10-10 hze

1012 S

1.5-2 SNR & BER D%

1-20



1.5 H#ZE

Bit Rate (E-wkL—F)
WEALHT 2= ANEZFT DT — A DIEEHRE T, 1 BRICHEINDIE Y
McERLET, BALIX bit/s £721X bps T,

Bathtub (/YZX4%7) 9
T ARG — OIS ED 1 L LT, Rl & i, vy Rl 5
THIEMRER TR T DT I7RHVET, 7 T7 DL DL, T A2 — W
DRFZERDALETHY, B MAVENREIARVET, 777 O R IEIX, 7A)

H— RO FRETHY, B AR NS ET, ZOT7FT7DORAREN
2427 (Bathtub) 777, 72133 2AZ 7 gL FEONES,

Jitter AT 77 =71, h—ZN T ZDEANT T IINSHER LTS AZ T 757
BFRLET, BIEHKICEDHN TV 99%v# (J2) BER, 10-4Yv% (J4),
1090w ¥ (J9) X0, 10272 HRELT-E Y MRYRLL F Lo 2 F R LET,

TJ Measurement BER |  1.00E017

Bathtub CHC
® Dual-Dirac BER Bathtub ® TD Data
Samples : 78.04 k

321.96 mUI

503.77 mUI

l l

| | | |
0.00UI 0.25U1 0.50UI 0.75U1 1.00UI

1.5-3 NRATHHR D FRRAH

1-21



DCD: Duty Cycle Distortion (Ta—T4H A4 2ILVT H)
T a—=TAPAINVOFT L, ROKXTROET,

DCD = (ta— t1)/Bp x 100 (%)

t1: TARIED 50%L~ULENTH FNDIRIEDN AZ 754 D
te: TAHRIED 50% L~V ESLH TRV TEN AR 7T DL
Bp: & M

100%

P ___ N e -
0% ----A-mmfrmmm o ----f-- | 74iRiE
0%
v\
Bp to \t1
t2—t1

1.5-4 Ta—T4HA4IILVTH

1-22



1.5 H#ZE

DDJ vs Bit
OB RSB — U BT BE Y N EICIE LT R A T TRRLET,

vy LI OB A 7 ARA L RDOL A~V THIEL, i RE /3 F— ONE
W27y hLET,

ey 7 0T ORI E W EAIZIEDE, 7ay 7 J0ETEN WSS ITAD 1
IR0 ET, G

JARKRA b—>

DvSRIEE B KR

DDJ vs Bit

il

0 Bit 31 Bit 53 Bit

I

1.5-5 DDJ vs Bit MBIE A&

1-23



DDPWS (Data Dependent Pulse Width Shrinkage)
DDPWS (37 — KA v ZIZ Lo TV RIRA /NI BT,

t1. to t3. t4

1.5-6 DDJ BIEAE

1.5-6 IZBW\T, FRERTFABRZ2 S R R, HRIEY v 2R HHE T
TY, VRARAL RO FIROBFLE t1, to, ts..., FREREFTIROBRZE% AL, Ats,
Ats...bLET,

DDJ & DDPWS 3k O CTEFHRSNET,

DDdJ=max(At1, Ata, Ats..., Atw)—min(At:, Atz, Ats..., Atn)
DDPWS=T-min(te— t1, ts— t2, ta— ts, ...tn— to-1)

T: vV EHA

1-24



1.5 H#ZE

Dual Dirac Estimation
DA DI BFIETDHE, WIEDOIRARA L NIBITDEAN T AFTEHD
v —27% 5 %9, Dual Dirac Estimation 1%, ZOEAN T LD ##HREL T
Dual Dirac B#A&EHL T RJ & DJ #H#E €T 5 HETT,

S T T — e e~ errral WUV NSRRI SOV YR, - SPRGE. SN SRR A

1.5-7 DI HABFEETEIOVIDERN T L

Dual Dirac 5HilZ, 2 DOIERDAEEK LA TEINET,

PDF(x) = 217[0 {exp(— %J + exp(— %H

1.5-8 Dual Dirac 9%

Dual Dirac 23 fflx RJ B IEMSFG, DI RN —EE THHZEZHHEEL TWOET,
Jitter SEATY 7 b =T 1E, L2 AN T 205 UT{E L7= Dual Dirac 234D o
#RJ (d-d) 12, propn# DI (@-d) 1o FRLET,
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Extinction Ratio GHtLE)
LT 1 L-ULE 0 LUV DERT, W5 B ORI c#E AL E7,
X EOHERITKROELYTT,

Yt = 10logioi(Li— Lip)/( Lo— Lip)} (dB)

Li: 1L (mW)
Lo 0L~ (mW)
Lo e ADDBMENEZDL L (mW)

I—1 D\
Ly —Lp
LO 0N~ N
\/J A \/
Lp v Lo—Lo

X 1.5-9 HALLZRETHLANIL

PAMA4 O F:EIZ DWW TILTOuter ExR (Outer Extinction Ratio) |ZZ& R T
TZEW,

Eye Amplitude (7 1 R1E)
NRZ TiZ, 7TAEMEIL, 1L~ULE 0 L~ULDETT, ¥ 1.5-21 #BRL LS
v,
PAM4 T, L~ULEDZETT, Upper, Middle, Lower ® 3 O013HVET,
1.5-10 &L TTEE0Y,

Eye Crossing Percentage (7 470 X LL )
TAVBARERIL, TARIEIZKTT DD LRI LN TR0 O 228D
e, FHRNIIROLEBYTT, M 1.5-21 B L TLTEEN,

Crossing = (327 H.DOL~UL—0 L~UL)/(1 L~b—0 L~UL)
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1.5 H#ZE

Eye Height (71 &%)
NRZ TlE, 7TAESIIROXTHELE T, K 1.5-21 BB TLIEEW,
TAES =1 1~Ur-3 1) — (0 L~UL+3 50)

o1’ 1 LUV OOREEE(R =
co: 0 LUV ODIEYE(R 7 g1

PAMA4 TiX, TADEEFTEBIOV TNV FIEICES T ARINEDVET,
Sample Timing 7 [Independent] D&, &7 AIZDOWTT A @D i KA

RESIET,
Level 3
Eye Height T Eye Amplitude
Upper e J{ _______ g Upper
Level 2
Eye Height T Eye Amplitude
Middle e N Middle
Level 1
Eye Height SR Eye Amplitude
Lower T Lower
Level O

1.5-10 PAM4 D7 ARIBETAES
(Sample Timing A% Independent Mi5&)

Sample Timing 7% [Track to Middle Eye Timing] ®#3%, Middle Eye &
L& CT A RS Upper &7 A1EME Lower Al ESVET,

Level 3
Eye Height T Eye Amplitude
Upper o ¢ _________ g Upper

Level 2
Eye Height T Eye Amplitude
Middle e Middle

Level 1 .
Eye Height il o Eye Amplitude
Lower e Lower

Level 0

1.5-11 PAM4 OT7ARIBET MBS
(Sample Timing A¥ Track to Middle Eye Timing Di5&)
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Eye Levels (FAL~JL), Eye Widths (7 /18)
Eye Widths 1% PAM4 W07 AT, 7ADER I LI Lo TEPYET,
Eye Levels |37 AME& ]I E T 2L ~/LTT,

Level 3
Ez{‘»e"AWIdth Upg;)_e_r ___________ - Eye Level
e g Upper
Level 2
Eye-Width Middle
> Rk <«—Eye Level
R Middle
Level 1
Eye Width-Lower
S Rl b'd |yl <«——Eye Level
................... Lower
Level O
X 1.5-12 PAM4 Q7 ALR)LETA1E
Eye Mask (7 1< X%)
TANE— DTN T DR SRR O R FE T,
EERITBE RS LS TRESNTOET,
— ALRILD LR
TvAaD LR
\ l\v
1ILRIILD TR
oLRN)LD LR
,\vf\ /\v/\
\/
— OLRILDOTR

X 1.5-13 7A<RI DA
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1.5 H#ZE

Eye Pattern (71 /\3—>)
TURNVNG BEOW IR, [A—DXAI 7 TH TV L THEAESLZEFE T

—g—O
HE
1EBE®D C:d
BIE KR
2EB8 0
A TE R

3EB®D

Al

AEED '
S5

1.5-14  FANE—2 DHEE T
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Eye Skews (74 A+ a1—)
PAM4 J 2 C Sample Timing 73 [Independent] O35, %& Eye DH.ly (Eye
Center) ®¥JfEL Upper Eye, Middle Eye, Lower Eye O H.LEDNAHZET
R

Eye Skew Middle Eye Skew Upper
Level 3 \ |

Upper Eye

Level 2

Middle Eye

Level 1

Lower Eye

Level O

Eye Skew Lower
3DMEye CenterDF i E

1.5-15 PAM4 Q7 A RF 21— (Sample Timing A% Independent M5 E)

Sample Timing 73 [Track to Middle Eye Timingl ®%&, 7TAAX=2—i% 0
220 ET,
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1.5 H#ZE

Eye Width (7 A 1E)
T AT TR DT AFmSITHY L, NRZ TIET A/ F—2D 2 DDA RIT
BB T A DO ARN T LS EHE L ET,
TANE = (t2-3 62) — (t1+3 1)

t1: IO FE DI i
te: 2% H OOV

o1t IAID A R DOFERE(R 22

o2t 2 & H DM OIENER

N
\%d

7 {18

AN / D\ _~\

S Vi

& A
< 7>

t1 301 t2\362

1.5-16 7A0&

Y

PAMA4 TIIFEELIZE Y L — R F 7 BRI T R OE T3, X 1.5-12 5B L
TLIEE,
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Jitter (Pv4)
//? VX, TARG = DSLH EDRVE G OWTEENEE T A0ER DAL
B AR OZE(LETT,
“/‘*)5’ pp (Jitter p-p): B[ T DB AR T WD 2
T4 RMS (Jitter RMS): I 5 [l DB AR ST LR e 75

IYEPP Sy RMS

1.5-17 DvR p-p £ED942 RMS

YoV T A uAA—T TSNV v 213, FAEBRBRRDD I BER
SN, BECHAET IV v XIS EE RV IR DO EN T E
T UTFICY vk oy oM mALET,

DCD ISI

X 1.5-18 SwADH3E
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1.5 H#ZE

& 151 OyADOTELE
HBREEE EXLT HL:L
TJ =&)L RJ, DJ BERKRS NI H
(Total Jitter) HffilZ RJ, DI ORI EE A,
RJ TUBE NS BHEE 2 E O ERIC K> TRAETHY Y
(Random Jitter) 2T, RIS AHEEEZH > TRY, Z0
JRAROIIA T A4 E BRI TV E T, ZERR
\ZIRD3%T-8, rms (root mean square) T
RHSNET,
DJ FH—RZAT ATV H TR LT RIIH LT, Vv EIC ERRD
(Deterministic Jitter) HUVETT,
BUJ HRIEMB > & T DEETA LD IR N—0 88
(Bounded Uncorrelated OSBRI ESTRET S92 TH, 7
Jitter) PELDBDESIRT o IS HET N,
HBRIRIEMNVIZI25729, p-p (peak to peak)
TRIAINET,
DDJ TR EKAFY DJ ThHoT, BAERNT —ZIUKGFTH Y
(Data Dependant Jitter) HTY,
DCD T a—T AP ATV OT F EZEEREOA 72y OV ETRAEL
(Duty Cycle Distortion) F9°, Hi D/ YLAIEE Low D/ VJVAIRD 7
2720 ET,
ISI HHAELF 5T RIEB DRI RRA L E—H LV AIRAZ Y
(Inter Symbol Interference) | FICLDKHRETREDLHRT, 7 —HIT
B W & RELZ ETo, ok
[ AARVA SN SRS -SSP ANVA SN sV OF: =3
HOLNMIED RV FARVERHIEWVTLS
TRVDEITRDET,
PJ JEHT 4 DJ TH-T, AR ET Y vZTT,
(Period Jitter)

IEEE 802.3-2015* 72 & O3 Hitk Tk, ZHb DYy ZDIEN T DDPWS
(Data Dependent Pulse Width Shrinkage) DfEERNROHIVTNET,
% EXAL, (8 E 2B 2SR TIES,
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Levels p-p, Levels RMS, Level Skews

PAMA4 JJE THL IV DEANT Z L2 WJEL, EDROE —2{E) Levels pp,
T HEAR 7278 Levels RMS T,
Sample Timing 7% [Independent] D5, IROALE T Levels p-p, Levels
RMS ZHIELET,

Level 3 Upper Eye ®H1.0s,

Level 2 Upper Eye ®Hlx& Middle Eye O HuLO HfE,

Level 1 Middle Eye ®H.0>& Lower Eye O H.0:0 H ],

Level 0 Lower Eye @1y,

Level Skews [Z4 L~V THRIE T DHALE L DZOFEHEE DT T,

Sample Timing 7% [Track to Middle Eye Timingl @54, Center Eye O
LMZiE T Levels p-p, Levels RMS ZHIiEL £9, %7z, Level Skews (3 012720
E3 8

Levels P-P—__
'\

’ ____—Levels RMS
A

Level 3 7
Upper Eye
Center

Level 2

Middle Eye

Center

Level 1
Lower Eye
Center

Level 0 .

Level Skews T
4DDBIFEHMEDTEHE

1.5-19 PAMA4 0 Levels p-p & Levels RMS
(Sample Timing A% Independent Mi54)

Linearity (V=71 7«)

PAM4 20 3 DT AHRIEA, Level 0 & Level 3 DZED 3 53D 17367 41T
WHRREAZRLET, 3 DOTARIENLEFEDOLE, V=707 41X 112720 ET,
3 ODTARIEDHE, b/NSWT AIRIECTHEAELET,
141 -
7 AHENE Upper: 32%
T AR Middle: 36%
7 AIEIE Lower: 31%

_ 31
ZOBEDOV =TT (1, ﬁ: 0.93 L7220 FE 7,
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1.5 H#ZE

Mask margin (RRI<—I V)
TAIRB =L DYAITANTBNC, TAV AT DB ORMBETT,
R F M ORMEN, TA~AZONEND 1 LUV Ezid 0 LU ETORIRIC
*TDHERTY,
WEE T M DR ENL, TA~ AT Duiinb7 A i ETORNCH 35 R TT,

1520 TRHIT—IV

Noise Margin
PAMA4 {5 5O 7 AB 0 OREE T, SER = 4.8 x 104725 F TN TEH4E
HERLET,
TDECQ ® R IZH¥ L, TDECQ &RIUALE CHIEL £,

OMA (Optical Modulation Amplitude, J:%=H#RIZ)
NRZ D 1 LUl e 0 L~ L DFETT,
TARRERC T,

PAMA4 DAL, TOuter OMA | #Z AL TLTEE,

One Level (1 LRJL)
TANRZ—HIET, BV Z =L DRSS 20% 2B WD Thieb L UL 23S
WERARZ LD ST,
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100 %
20 %
1LRIL
I\ .
\vg
/’—_’A_
3(51
TS
7 1 iR LE RO
L~
360
Y
A= N\ _~
\V NV
oLANJL

1.5-21 OLARJL, 1 LR, PARBETAES

Outer ExR (Outer Extinction Ratio)
Outer Extinction Ratio & PAM4 i EDOL )L 3 LL~UL 0 DR T, FHHE K
ITRDEBVTT,
Outer Extinction Ratio = 10logiot(Ls— Lp)/( Lo— Lp)}  (dB)

Ls: LUl 3 (mW)
Lo: L'~UL 0 (mW)
Lp: AN ENEEZDL L (mW)

Level 3 A
Ls—Lp

Level 2

Outer OMA
Level 1
Level 0 Y Y

Lo—Lb
Lo

K 1.5-22 Outer Extinction Ratio Z8I5E3 3L ~)L

Outer OMA
PAMA4 ETEO NIRRT, L-~UL 3 EL~UL 0 DFETT,

Overshoot
PAMA4 EFAZBIT DL~V 3IZHTDRA/ NI —DLERDOZLET, IROXTHE
Li‘é‘o

Overshoot = Pmax —Level 3 x 100

Outer OMA
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1.5 H#ZE

Pmax: EEICBWCRIESNTZK KT —

p-p (peak to peak)
B 5 DIRIEST — 2 D3 MDIRN %, Z DR RMEEHR/MEDZTERRLET,

Vp-p ErtfiL7-E &3, ZMELEDRK KEE R/ MEDZEDFRTT, 12
Jitter p-p LRCHL7EZL, Vo FDRFHAMIZB N TR RIEL R/ MEDED R g
RTY,

Partial Noise Margin
PAM4 5D 7 ABH A OREMET, SER = 4.8 x 104 LRDETITAINTE L4

HHERLET,
3 ODOTABIHIZHOWVWT, 0.45UI OffEE 0.55U DNETHELET, kO
D 6 PATTHIESNET,

Upper/Left, Upper/Right, Middle/Left, Middle/Right,
Lower/Left, Lower/Right

0.45 0.55

O (Left 1 T (Right)

Level 3
Upper Eye

Level 2

Middle Eye

Level 1

Lower Eye

Level O

1.5-23 Partial Noise Margin BIEE DI E

Partial TDECQ
PAMA4 507 ABH 0 OREM T, FHEAUL TDECQ LFRIEKTT,
3 ODT AR MDIZOWT, 0.45UI DfLiEE 0.55UT DALE THRNMEE R 2K T
FHELET, K 1.5-23 D 6 AT CHIESNET,

Power Excursion
PAMA4 JEZEB WD TROKEN T DETT,
R AR =L RT— D7
SERRT — L NRT — D 7

BRNT—
LU INE W E NS Y7 VD HEERIN 10-2 78D/ 3T —

B/ NNT —
LU MEWE NS Y 7 VR D RIS 10-2 72D/ 30 —
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ST ILE
D1%

1Ul

Pmax
A

Pmax-Pavg
| e v Pavg
p Y

Pavg-Pmin

v Pmin
\ﬂpj"u/%x
D1%

1.5-24 Power Excursion #8535 5L )L

PRBS (Pseudo-Random Bit Sequence)
BT DY I = AETEIRLET, 17 & 07 ORENTVH LT, KR
DIBfET —ZTEWE Y IT, By hMRIE 21 T, n % PRBS OB EIFONE
3, BERTWave Tidn=17, 9, 15, 23, 31 X ECTEET,

% 1.5-2 PRBS MEvrE

n 271
7 127
9 511
15 32767
23 8388607
31 2147483647
WE RS Lo TE, ZEREOHEIHEA TS PRBS OBEMSRDHOI T
ESy
RIN OMA
RIN OMA %, OMA % EHEL L7 IR D /A X5t5 Bkt (AB/Hz) ORIET, K’
DOATFHELET,

RNOHG+RNZ€I‘O 2
RIN OMA = 1010g10{W} (dB/Hz)

RNone: R~ 7LV TRIELIZERMRT A LIARD /ST —

NRZ 155725 Level 1, PAM4 {5 5725 Level 3 ZfE L £ 7,
RNzero: Level 0 CHIEL/ZERHIRT L H LA XD /T —
OMA: NRZ{E%5 TlZ OMA, PAM4 155 Tl Outer OMA &£720E T,
BW: L TOD7 /L Z DA IR
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1.5 H#ZE

Rise Time (36 EAYBER]), Fall Time (3B TAYYEFRE)
SEH ERVEERN, FE LR OL L E AT DD D RE T,
< IRIED 20% DL~ L) 80% DL L
- IRIED 10% DL L 90% DL~ )L
SEB TSR, 1B B L UL RNROL L2 ZE L4 B DI )BT,
- IRIED 80% DL L) 20% DL )L
- IRIED 90%DL~ILnE 10% DL~ L
MP2110A TIESEH ERVERR, 2B FAVKEEZHIE T 5L~ %, 10/90%&
20/80% D 2 ONLIRINTEXET,

A
=

“" LA
N\
7 A 1RiE

————— !‘uou l/&}l/

rd < r g

IIH B AR B TAY R

* 1: 90F =1%80% * 2: 10F=1320%

1.5-25 ib EMNYREREEILD T AN K

RMS (root mean square, EXN{E)
B ARGUC R X BSNBEAL, HLNE N & MRS E BT
BECT, COMIEEE L EEORMELITOET

\Y

A
Vit R 0 /\\//\\/ >t p- ;IOTI/jrg(t)dt

Vi

1526 XREELEREEDHEEES

1.5-26 DEIFEET, #&HT R ISHHASNDHES) Pr & P R FELIRDEE Vi 73,
SEREE V (1) OIFNMETT, ViIFIROXDLIYIT 2 e EMEDE TR E72D

iﬁ—o
_ LT
V, = w/ﬂo V2 (t)dt

ERLIEOSEA, RMS & p-p DX 0,2 T,
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Vrms ERtdiL7-L03, BEEFMETERLET,

Jitter rms EFIRLIZEXIT, v HEERR]H M| DOEANT AOFEERFZETHRRL
S

Sampling Oscilloscope (> 7)o 40 Ra—7)
WV T A aRa—T 1K, ASIENTAE 5O EBLIITHE T,
TV T ROay I ANNEBEEL, JaylDEA 7 T ERIXET, PRBS
DISREAHIZRIE B LT, BTV T DEAIL T2 b LT OB ST
BT —4%RGLET, ZOWET — 4 ERbbE O EA#HiEET,

oAy DELEDYT
eeenee 1 EIBORERR

B .
y "

EREhEKR
joeeniesieseny

s *
) .
e et e — 3, ! .

S A
P S S R R

. 3EBONEEK

. 4 ﬁé/r

P S S —

e @ O @ @

4 BEOMERR

PSPPSR

1.5-27 HoF)o5ALnRa—TOEE A E

SNR (Signal to Noise Ratio, {5 X # & Lt)
15 SRR LHEE IR D LR T,
YAV A A =T TEROXTHALET,

SNR = (1 L0 L)/ 61+ 60)

o1 1 L~V ORI
co' 0 L LR (R

Symbol Rate

155 DZFHRE T, HfZlEX baud TT, NRZ T, 1 2OEFHES CrRL)
T 1 bit OF —#% %57, Symbol Rate & Bit Rate OffIXRICIZ/A20ET,

PAM4 T, 1 2OZEFEET 2 bit DT —HE%DH7-%, Bit Rate DI
Symbol Rate DD 2 {52720 FE T,
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1.5 H#ZE

TDEC (Transmitter and Dispersion Eye Closure)
TDEC (X NRZ 5 5DO7 A N OREE T, RO TEHELET, i6MiiX IEEE
802.3 M 95.8.5.2 TDEC measurement method ZZ& ML T7ZEW,

B OMA 1
R: Z{E& CHNESNLMEE e

IROBD SBEBIT DEANT T BRTERERDORDET
0 0406 1
Il

P

AW 4

.............. M N _._.. Average| OMA
o optical
power

N
[ ,f><~|,: 1 Y

1.5-28 TDEC BIEDHIE

TDECAQ (Transmitter and Dispersion Eye Closure for PAM4)
TDECQ |+ PAMA4 {5 507 4B O ORMERE T, WOXTEHELET,
Outer OMA 1
6 QR
Qt: IEEE 802.3cd THIEZ417- SER (Symbol Error Rate) = 4.8 x 104
TIE, Qt =3.414 L7220 F 9,

TDECQ = 10log,,( ) (dB)

R: SER = 4.8 x 10429 57D M B/ INMHES
0 045 = 0.55 1
Level 3 it

Average + R \ N7/ AR R \ ./ A
Outer OMA/3 i

Level 2 s

Average --------Ho-ofo i R . >

6

Level 1

Outer OMA

Average —
Outer OMA/3

Ny,
rd

<
|‘

Level O

1.5-29 TDECQ HIFEDE
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Total Error (k—%JLT5—)
B MRV DI A TEITIRD 2 1 80HVET, RO RETT—LHATT—2HFL
e YAV EE, h—HL T —LFE VT,
5“1 & “0” LHET D (Omission Error, K¥ET7—)
- {55 “0” & “1” LHIETS (Insertion Error, ffi A=7—)

Transition Time
PAMA4 JTACEITHL~UL 0 EL-UL 3 DD 20%0°5 80% % EH T HDITH
MDEEMT, LU 0 LUV 3 IMZENZEI 5 >RV L e 301 E CHIE
LE7, Rise G2 5 _EA30EER), Fall GZH FAVEER]), Slowest (Rise & Fall @9
HELLEWE D) MHIERTHETT,

Undershoot
PAMA4 IFEAZHITHL UL 0 12k D/ VT —D RO ZET, RO THE
LET,
_ Level 0 — Pmin
Undershoot = T Outer OMA x 100

Pmin: BIRIZBONTHES IR/ ST —

VECP (Vertical Eye Closure Penalty)
TARMGET ABA A DT, IROAXTFHHERLET,

vECP= 10log 3 (@8)
0
OMA: N HIENE
Ao: TAB A
R BT A7 AR A ME O F L S TCERAN FLEZREL T, TABR OO |k
PRETRRZRIELET,

/ V]
] A
Ao | OMA
i Y
\.‘ -
\_/ i

1.5-30 VECP AIE

Zero Level (0 L)L)
TARE—LRET, By 2= O RESY 20%I235 Tich L~ UL 23 &
WERNS LDFENE T,
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16 HWF

ARETHRT2EMEEO T2 L FIORLET,

= 1.6-1 HIREE

LHEEE

BLL]

100GbE
400GbE
App
ATT
Avg
BER
BERT
BERTS
BIN
bps
BW
Cal

CC
CFP
Ch

CH

Clk
CPRI
CRU
DCD
DDJ
DDPWS
DJ

DM
DMUX
DUT
EC

ED
EDR
EI

ER

ER

ES
ESD

100 Giga bit Ethernet
400 Giga bit Ethernet
Application
Attenuator

Average

Bit Error Rate

Bit Error Rate Tester
Bit Error Rate Test Set
Binary

bit per second
Bandwidth

Calibration

Clock Count

C Form factor Pluggable
Channel

Channel

Clock

Common Public Radio Interface

Clock Recovery Unit
Duty Cycle Distortion
Data Dependent Jitter

Data Dependant Pulse Width Shrinkage

Deterministic Jitter
Degrade Minutes
De-multiplexer
Device Under Test
Error Count

Error Detector
Enhanced Data Rate
Error Interval
Error Rate
Extinction Ratio
Error Seconds

Electrostatic Discharge
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£ 1.6-1 HERE (i)

HWEEE

B

ExR
Ext
FC
FDR
FEC
Freq.
GND
GPIB
IEC
In
INS
INT
ISI
ITU
LAN
Max
MDIO
MMF
MUX
NA
NECL
NEG
NRZ
O/E
OMA
OMI
OTU
Out
PAM
PCML
PDF
PDJ
PHY
PJ
POS

pp

Extinction Ratio

External

Fibre Channel

Fourteen Data Rate

Forward Error Correction
Frequency

Ground

General Purpose Interface Bus
International Electrotechnical Commission
Input

Insertion

Internal

Inter Symbol Interference
International Telecommunication Union
Local Area Network

Maximum

Management Data Input/Output
Multi-mode fiber

Multiplexer

Not Applied

Negative Emitter Coupled Logic
Negative

Non Return Zero

Optical to Electrical converter
Optical Modulation Amplitude
Omission

Optical Transport Unit

Output

Pulse Amplitude Modulation
Positive Current Mode Logic
Probability Density Function
Pattern Dependant Jitter
Physical layer

Periodic Jitter

Positive

Peak to peak
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16 HWF

£ 1.6-1 HERE (i)

HBREE BEL]
PPG Pulse Pattern Generator
PRBS Pseudorandom Bit Sequence
Pwr Power %
QSFP Quad Small Form factor Pluggable
RJ Random Jitter
RMS Root Mean Square
rms Root Mean Square
RX Receiver
SCFL Source-Coupled FET Logic
SER Symbol Error Rate
SES Severely Error Second
SJ Sinusoidal Jitter
SMF Single-mode fiber
SNR Signal to Noise Ratio
SSPRQ Short Stress Pattern Random Quaternary
STM Synchronous Transfer Mode
SYNC Synchronize, Synchronization
TDEC Transmitter and Dispersion Eye Closure
TDECQ Transmitter and Dispersion Eye Closure for
PAM4
TdJ Total Jitter
Trig. Trigger
TX Transmitter
Ul Unit Interval
VECP Vertical Eye Closure Penalty
WAN Wide Area Network
XData Data
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BoE TEFIZRBEIC

CZOETIE, WOHEBZHRHALET,
© PR SERAETOFIA
© RO TR

- BARPS IEREE

21 B E R e 2-2
211 BB e 2-2
212 BBIE e 2-2
2.2 BEBODBH .o 2-4
220 TEE/STRID oo 2-4 i
222 BEEINTRIL oo 2-11 VA
23 BB oo 2-12 2
231 BREEEHERTD o, 2-12 féj
232 BERIA—FREEFRTD e 2-13
2.4 DR D R e, 2-14
25 JE—MEIEHERE DR oo 2-15
26 HIFANT—TILOBRYFENLEDEE .. 2-16
2.7  FEHT—TILDEERT oo, 2-18
271 E#MT—JILOERICETIER. 2-18
272 REET—TILOBHERBEAZE oo 2-18
2.8  BIRDIBAETIE oo 2-19
281 BREBAT D oo, 2-19
282 BREUVMT D oo, 2-20
2.9 aAURO=JLISRILDERTE oo 2-21
2.9.1 Windows TRAIMITERTT e 2-21
2.9.2 Control Panel ME&TE......cccoovveeeieeeeeeeeeeee 2-22
2.9.3 HAEBETADEETE oo 2-23
210 HEFEILET S5O0 FEEE. .o 2-26
2101 BHES, BERICETEE . 2-28
2102 NATATA—ERBFDZEE ..o 2-30
2.11 Windows DEF a2 TARE oo, 2-32
2111 I7AT2A—IVEBRNZT D oo, 2-33
2.11.2 Windows DEEBREHIAT S L%E
A2 AR—ILF % (Windows Update) .............. 2-41
2113 PUFIAINRY I Iz TERATS o 2-44




F2E TRFICRBETIC

2.1 BREERE

2.1.1 BAtR
MREZBIWED, TR 1.2.2-1 OIEERDE Ao TNDEI DL TS
I, RERHEL TOAEORHLGETE, T AT Yt E i R
Jd5 ~EAE L TLTEEUY,
HRELMIE MP2110A Z ik 4 5L B ETTOT, RE L TIZEW, FHHla
[ZDWTIET8.9 ik - FEFE | 2B L TTES WY,
MP2110A 121%, #£ 1.2.2-1 l[RTA T varBHBESNCOET, BALZAY
Tar NEOATHN TOBZEZRERL TEEN,
7ok, BT St TI~O5 [ RN MBS ERH0ET,
FRIZOWTE, T8k A Bk 22 IR TEE0,

21.2 FHE

MP2110A 1%, LA FOIINTAKFEITRE L TEEVY,

4 & 8

[ ] S

g,

PCOOWCeITPOLIVIERRD

CeMDODSoooSoTeRaaas
Pt =t=tatetaintztatairirr- -]
o
BOCORDIBICOODOOOCID
P e N T TS L R E LR LR

4

21.2-1 HREDREE

A ZFE

REITHIEENLRDOOMTRHWMGS, I M EEHETNS
VAEHLTEN, BETIETNLAHYET,

MP2110A% 3B ULBAERTHEALLZNTESWD, FRE
27510, IREBVCEETETLTAESTSIEEALHYE
ERS

MP2110A O _E &/ SV Offitfaf E i 10 kg T3, E=X72L% MP2110A O LIz
E<HEIE, HED 10 kg 22 2WNIDICL TIZEW, £, IREICHEHE TE=
EHMEIINTED, B SRADEE DT LRNWIIZEEL TTEEN,




21 BFERE

MP2110A 121, NI E DO LR EZ<TZ0o0 77 BREREITTHVET,
MP2110A ZFRiE THEXE, 770 DB HZ S3I03720E91Z, R FLABE )
DR E OREEY NS 10 em LA EBEL7ZIGATICER E L TESWY,

f
2122 TFUMSOIEE zf

MP2110A 13T BHEFEHOZe K552 W AL T, HlEICHERLUET,
MP2110A % 2 BLL EWA_THATIEXIL, —BALbYEHENDZELS, b —
BDT 7 AR AZIN2NIDITEEE L TLIEENY,

A B

BIE/NARILDBREFLIC, EVEIYRORSANGEEZELRAFRINT
BN, BRETIEETNLHYFET,

A EE

MP2110A (X EBEEN 5~40°C DB THELET,
UTDESLIBFRATOFERIL, MEDRREELDIDTEIT TS
LY,

BT AXA H1-55

B, EEMCANSGRT

K, i, BB, BRGEDRP, FEIHLDREL T
BT HET

R, BEMEAR (ﬁ REEH R, BREKEK, 8%, 7UEZT,
TBLER, BILKFLGLE) B HDHE

BT, BEOBENAH DB

FER, EHIROEGAT

BROBEN, REEENKLETDIEHN
EREMIEE T D KO
HBRILDFAAILIRIDRE T SHIHT

=& 2000 m X 51577

B, fibfif, MZEMRNGERE - EENSRETS DHIEA




F2E TRFICRBETIC

2.2 BERDRAT
2.21 IEE/\R)L

Remote
Standby Scope

:
|
|

USB
NPT

g & ¥

[=========7

Aanaaag:

BERAvF WEEEMET BERT  i4REIEHMIET

2211 E®E/N\RILDEFR (Scope + BERT)

Remote
Standby Scope

|

@

Ui’BO’S‘
I

IEY
?{“ r
@ F
5,

1

@
o
3

1

1
anana-

b e e e e = =

Lszg \\\ E__J

ERR(VF HEEEGT CRU L sty

2212 EE/N\RILDEFR (Scope + CRU)




22 HEDOEH

£221-1 IEE/SRILDEREA

2% EL: ]
Scope YoV T F L aRa—F ORI T,
Scope A7 T ar BBV TCWRWEEIXT 77311
\Z2R0ET,
BERT By MR EEABRER D/ SRV T T,

BERT A4 7> ar£7212 MP2110A-055 2N BINEIL TR0
WA T T R VTIRNET,

CRU oy 7Y I AN DIFLTT, @
BERT A 7= F7213 MP2110A-055 23B IS 70TV R0
BT 70 7 R0 ET, Iz

Remote MP2110A 3VE—MilISIVTOBEHEAIS, FREICAITLE fg
E Bi

Standby ¥P2110A CEBEAIHA S TOBEANT, B iTLE |

BIRAA YT BIREHRAT DL, FOICRITLET,
TRy ML, RIRLET,

PERER R T | BRI T T
UYANARNT v 7, ESD BTG R, E3gEm DR
fEFALET,

USB =324 USB 2.0 Daxs4 T,
YUA, TR =R E OIS S L £,




F2E TRFICRBETIC

BERT /SR JL
Error
Output
CIk Out Ext Clk In
Ch 1 Ch 2 Ch 3 Ch 4
| ouput @1 @2 @3 @4 k'kom oA PPG__ PPG__ PPG _ PPG
L1 Eror @1 @2 @3 @4 (D LS Data Out Dat'a Out Da?a Out  Data Qut Data Out Dat'a Out Da?a Out  Data Qut
o o OO0 c00|lc0ccO0cllc0cc0s|lcOcc0
Status Fail ‘h A ‘k A ED‘ ED‘ ED‘ ED‘
Sync Out “Sync Out Data In Data In Data In Data In Data In Data In Data In Data In
O CRc 0 cCHRCOCL O )COCOCIMCOCOCOCOL
“ 1Vp-p Max 1Vp-p Max 1Vp-p Max 1Vp-p Max
ﬂ* oo & A LA & A aA
Fail  Sync Out Sync Out FyJL1 aRH4 F4)L3 aARTH
Status FyRIL2 ARDA FyRIL4 aARIHE

2.2.1-3 BERT /AR D£AF (MP2110A-014)

PSRN DFRAZRDFNRLET,

x2212 SVT-E

£ EEA
Output gPG DAXIZNGEDBH NI TODIGAEIT, AR E
Error ED TROLGEIZ, BRI LET,
o RE—=[REINTEZ2V (Sync Loss),
B MRV LT,
Status E‘% WCEEIL T, VE—Fa~ U RN TR 61T, fkE
WZRATLET
Fail EENRFICNN—RY =T O RE LR L5 G812, REAICKITLE
I, BIROBE AR, 3 X OWIWHEE R AT T 5280380
0, RETIEDYET A
£221-3 axy5—E
AR 54 iz LAJLERRE
Clk Out mIE ey 7 ) 0.3~0.5 Vpp
Ext Clk In | M2 a 2 AT 0.2~1.6 Vp-p
Sync Out | PPG O/ — 2[R vy 77 Vou: —0.2~0.05V
Sync Out | PPG O/ 3% —[RiZay 7)) (KE5) | Vor: —1.2~-0.7V
Data Out | PPG o5 —%H ) 0.1~0.8 Vpp
Data Out | PPG 7 —#H)) (K#x) () *
Data In ED OF —4% A7) 0.05~0.8 Vp-p*
Data In | ED 7 —%AJ) (XH#5)

*%: Chl~Ch4 CTRILTTY,

26




22 HESOEF
Scope /3% )L
Trigger Clk In ChBIn ChAIn
2Vp-p Max +2V Max +2V Max
o o @O e@® @@
Status  Fail ‘:\lé “h‘iA Ai&
Trigger CIk In ChBlIn ChAlIn
Fail
— Status
2.2.1-4 Scope /ARILDEFR (MP2110A-021) {%
Trigger Clk In CRUOut CRUIn ChBIn ChAIn Q:
2Vp-p Max 1Vp-p Max +2V Max +2V Max fcﬁ
EEC O CEC O O] e@e @ 2
sews Fal A A AN AIA & A AN B
Iz
CRUOut CRUIn

2.2.1-5 Scope /ARJLDEFF (MP2110A-021, MP2110A-054 %Y))

W Trg[gerC\Kln ChB In ChAIn
P-p Max MMF[® @] [® @] sSMF VMMF @, @] [® @] SMF
o o OO QO
e A‘u A +5dBm Peak Max +5dBm Peak Max
Trigger Clk In ChBIn ChAIn
L—Fail
— Status
2.2.1-6 Scope /SRILDEFR (MP2110A-022)
Trg[gerﬁl\}( In CRU Out 1\C/IRUNIIH O/E Monitor Out ChB In ChAIn
DAL AL MF[® @] [® @] SMF MMF @ _o@®| [® @] SMF
PIC0 RO GO CRC 0T ©) Q) ©,
SES [l LA A‘ni& A‘nl& Aﬁ\i& +5dBm Peak Max +5dBm Peak Max
CRU Out O/E Monitor Out
CRU In

2.2.1-7 Scope /3RILDEFH (MP2110A-022, MP2110A-054 %))

Trigger Clk In
2Vp-p Max

ALA

D @

G@Cﬂ

>
@

o o
Status  Fail
!

Optical In
SMF
+5dBm Peak Max.

e}

o

Trigger CIk In

Fail
——— Status

[ 2.21-8 Scope /SHRILDEF (MP2110A-040)
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F2E TRFICRBETIC

MP2110A-030 , MP2110A-032 , MP2110A-033 , MP2110A-035 ,
MP2110A-036, LY MP2110A-039 1Zi%, IROT LN/ S RIUZBEO TS
NTNET,

Baseband Flat Option
Installed

ISENDFHAZRDFNRLET,

£221-4 SUT—E

E=x a1 B2l

Status EFICEBIL T, VE—ha~r REZHTons56812, mUTL

T3, AOREIIN A 7oy 7 AHOIRREZ RLET,

Bk IERICNIAH 7oy E R UELE,

o NI Zay 7 cEEtA, NI 7ayr AJjaxr2Z
B MMANEN DD ERL TLTEE N

f&: NI vy AIUE 5O E M FHsN T, *

Fail BRI N—NTY 27 O RE LR LIS A, REICHITLE
T, BIRDOB AR, 3L OGIWTRH R RUT 5280380

FT0, RETIEIHVEE A,

k@ Status U7 BBOLHEIT TRLOME B 2R L T W, BEH B
[6.2.6 Time, CRU ¥ A7 07 Ry 7 A )2 Z L TS0,

AL TWDLRI AT 7ay 7 JE ¥ $% 0.1~15.0 GHz (Precision
Trigger 73 [ON] D051, 2.4 GHz LI E) OFFANIZL TS0,

+ Time ¥ A7 02/ Ry AD Tracking # [Off] 1T EL THAEETE, K
DELLINDFET, Clock Rate sxiEfEEFZERORN AT ey 7 D AL
EADETIEEN,

Clock Rate % EfHZ EBEON 7y 7 AT JERREICAEE T 5,
- Acquire Clock Rate #5177 5,

+ Time ¥ A7 0/ ARy7AD Tracking % [PPG] IZiXEL TWHEEIT,
PPG @ Bit Rate & Divide Ratio (ZX>THEHR H 7 7 &1 Eh
FRNIZZ22 I TSN,

+ Time ¥ A 70727 AD Tracking % [CRU] IZEREL TWHEEIT,
CRU In D AINEHBL Time ¥ A7 27 Ry 7 A0 CRU % 1 & fe7e
L, Lock Status 23k lI/2 5L TLTEENY,

2-8



22 HEDOEH

#2215 axrv4—&

O 5% £ A RAAALANIL
Trigger Clk In NITAT) 2 Vpp
ChAIn™t Vi NV [Rldh= 2% +2V
SMF': 860~1650 nm A /) SMF Ytaxr4: +8 dBm peak
MMF: 800~860 nm A JJ MMF Y=o 4: +10 dBm peak
A*2 SMF: 1260~1650 nm AJJ | SMF Jtaxr4: +8 dBm peak
MMF: 800~860 nm A JJ MMF =4 +10 dBm peak
ChBIn™: T—%NT) Rl x4 +2V
SMF': 860~1650 nm A /) SMF Yt x4 +8 dBm peak
MMEF: 800~860 nm AJ) MMF Y=o 4: +10 dBm peak
B*2 SMF: 1260~1650 nm AJJ | SMF Jta x4 +8 dBm peak
MMF: 800~860 nm A JJ MMF Y=o 4: +10 dBm peak
C*2 SMF': 1260~1650 nm AJ) | SMF =224 +8 dBm peak
MMF: 800~860 nm A JJ MMF =4 +10 dBm peak
D*z2 SMF: 1260~1650 nm AJJ | SMF Jtaxr4: +8 dBm peak
MMF: 800~860 nm A JJ MMF =4 +10 dBm peak
O/E Monitor OQut*3s *+ | O/E =477
CRU In*3 a7V a=y AN/ 1 Vpp
CRU Out™*3 Jay VA )=y M

*1: MP2110A-021, 022, 023, 025, 026, 032, 033, 035, 036, 042, 043,

045, £7-1% 046 DEE

* 2: MP2110A-030, 039, 040, £7=i% 049 D&

% 3: MP2110A-054 DA

k4: MP2110A-022, 023, 025, 026, 030, 032, 033, 035, 036, 039, 040,
042, 043, 045, 046, 7213 049 DIFH

>
—

£d

Iz

O



F2E TRFICRBETIC

CRU 7311
Recovered Clock Out D?ta Out Data|1 In

J

Data Out Data In

Optical

= SMF @@

Slacl)JS F;I ‘ 0@0
+6.5dBm Peak Max

I— Fail
—Status

K 2.2.1-9 CRU/SRILDZH (MP2110A-055)

PSRN DFAZRDFNRLET,

£221-6 SVT—&
B FR SRER
Status EFICEEIL T, VE—ba~r REZI IO 5E1, AT
LEd, @ofEETr7ay 7)) ofRieZ RUET,
B ERICIay B AL TCOET,
R ANMEEEZMETEERY A, Data In IZEENANENT
WDIEFRL TLIZEW,
R ANEEBIIMETEELED, AME B0 B0 &
e, *
Fail EEEFICAN—R =7 DR EZRE LIS AIS, REISTL

£, BIROR AR, L OGO LT 352828
DVFETH, RETEIHVEEA,

%: Status T 7 NEBOBRSIITRROEB ZHERL TN, #BIEHFEX
[6.2.6 Time, CRUZ ATl Ry I AL TZEN,

Optical SMF Data In D A JJ{5 7512541 T Operation Rate Z5%EL
TLIZEN Y,

%2217 aAxrv48—&

AR E% B2l BRRKAALANIL

Optical SMF Data In

sy 7=y EAT)
1260~1620 nm AJJ

+12 dBm peak

Optical SMF Data Out

sy 7Y H 8=y M)

Recovered Clock Out

Iy 7V HN) 2= M)




22 HEDOEH

2.2.2

EmE/ AR

WNEBES AT a0BE SN GPIB o494

HREHE thin T ALyk

DP HDMI USB3.0 A—HxRvbk RAIAA

SAUHA

2221 EENARILDEH

AR I ZDHAERDORITIRLET,

%2221 aAxry4—&

& R EA
GPIB MP2110A #VE—NMilfHI§ 235512, PC ICHR L £7,
DP Display Port (ZkH L7z IMHBE =428k L £,
HDMI HDMI (ZxHSUTAMNRE =2 8 L £ 7,
(2.4 JADERR O 22 L TTZE W,
USB3.0 F—R—NR, U AR EEHERLET,
A—H ok MP2110A #VE—HMili#El+ 255412, PC £z xvh
U= LE T,
FA T ERHLEREA,
~AV AT ERHLERTA,
PR REH R 1 Pt 1T,
YARANT o 7 M E W & DEER AL £7,
ALk RS OERT—R 8L £7,

2-11



F2E TRFICRBETIC

2.3 BIRDERK

231 TBREXZWHEZETS
MP2110A #1EFICEMES A7, Fitllicdk L= EIRE/EOHFPHCTHHL
L&Y,

x23.1-1 BREXREAKBOER
BR EEEE iR %
100 V&2 ACHEJ | 100~120V | 50~60 Hz
200 V% AC & | 200~240V | 50~60 Hz

FEBEIL, EHEED-15%/+10% (7=72L, LRI AC 250 V) T,
100 VAIBELTN200 V RIZHHSEL TWET,

A FE

LEERUNDEREEZFERALGS, BREOKK, HE, REE
DREEGDIENHYET,

2-12



23 BEREDOERE

232 TRI—FZEHRITS
BT —FZER = B MB RO R AR HLERA Ly MIELIARE
T, BB MP2110A 23 ESRIC T —AIZHERRSNA LD, (HRo 3 NER
T—Ra AW THEREL TEENY,

=]

v e
[=]

MP2110A O ERMEFAIZ, 7T—REHEOEWLNIV A EREI—F,
EERGEFFERALENTZSLY,

7 —AERBEEBLAVVRETERI 25T 5L, BEICK
BANBEHOBENLHY, - MP2110A B LT MP2110A &1
B -[B DA BT A REEABHYET,

MP2110A DESa/ 4D EMIEF (R~ 2D EREKRL
E) &, TEDLYDLENRY MP2110A DERS KV ERI—KZEN
LT7—RIZEHBINTOET . MP2110A L6 D8 D 1EH
HFIEL, MP2110A ERICBHRIDT —RIZEHFINTIND I LETE
BLTLESW, BEBBHICT —REHRIN-EBEER LS
&, BREPAK, WE REEDRRELEZETNIHYET,

N =
A FE
MP2110A D ELEINELRE DREEE, FEARILOETER
RAYFEATIZT B, EFRI—FKDERAVLYLERIFITSY
#5L T, MP2110A ZERM S EIYBEL TS,

2-13



F2E TRFICRBETIC

2.4 B0 D &R

USB #4538
<TUR, F—R—R, AL —U TS RO USB #851E, IEm/ SV F213
H/ 3%V D USB ax 72 LET,

SEBE=AR

Wi/ SRV D DP 2374 & 7213 HDMI 27212, SN =28 L £,

UUTFOE=ADNERTEET,
HDMI %7-1% Display Port ¢

VGA 272 DINIE =25kt 9 585618, HDMI-VGA Z#7 57 2% Af

HALET,

- fRMRFE 1280 % 800 LAk
TAART LA DFGEE DN 1280 X 800 LN/hSWk, 7TV r—vary R4
RINFRSIVET A, T, BN 1280 x 800 DA 1 System Menu @
[Dock/Undock] CTHEAEEIEA L LICEETHIECLYT TV r—rarv
RN TERENLZNINTTHZENTEET (12.9.3 A EBE=FDRIE]
w2 ),

2-14



265 UE—IEE R DS

2.5 1) E—Hl{EHERE D B

VE—NEEA 2T = — ADFRE T EIZHOWTIE, 14.3.10 Remote Control %
SRR TLIEENY,

A—H2Ryk

B/ SR DA—YRyhaxs2, 7)) 5 LLEOA— o Mr—T Va8

eLET,

GPIB =

5T LD GPIB 2k 91— LA L :d
\z
72
b

GPIBa44 B

z

PIB7—7J L

F=JILOEREDOHM =20m
FNAABDT—TILOEE =4m
BHARELE T /NI R =15

251 GPIBY—JIILDEHAE 1

=T L, =TI BIR NI L TLTEE,

(@) T4o—Fzv

(b) RE—

(c) WL—7
X252 GPIB5—JILDEHRAE 2

2-15



F2E TRFICRBETIC

2.6 KIFANT—TILORYKRNLDOEE
W77 A= T AT B DAL, RS LR 5 Ln by %
T

TRLO RUTIEE L TR > TZS W,

A ZFE
r—2IIVEBISRYIEAD, aARIFENSENTESLY,

F—JI%ESIDRAE, T—TIVRERD I T7ANDBEELET
Ftz, T LONERBNKARI AN NEIELHYET,

A FE

KI7A 1N r—TVEESHIT=Y, Hio7Y, BAFEYLAEL
TS,

F—TILABD I I 7A IO EERLET,
KIT7AN—TILOIFFEZEIE 30 mm LLEIZLTLESL, Th
KYBLBITERZINSKT BE, T7A4/ =T ILDEEAEML
9,

A ZFE

KIT7AINr—T %5 <{EI25E21=Y, o1y, ¥—T 1L
E->TYWERYTIFIYLELTESLY,

=T ILAEDH T A\ HERLET .

2-16



2.6 KT —T DRI DR

A EE

F7ANN =TI DARY3EFEELIEYLTONRIRY 2
HEEKROHLEE R IFENTLEELY,

FARYFHEIEH O THESHERAEMLETS,

A B2

KI7ANr—T NI L F-EZ (XY@ (Cfh i<
EEL,

KI7ANDERBIZRISY, THELET.

A FE

KIARIHESFRLEBNTESN,
AT HIE®, HRENSIETIIEAHBYES,

2-17




F2E TRFICRBETIC

2.7 FEE7—7ILDIEST

MP2110A O [Rldli= w7212, [FElr—7 W E#H L £, [2.10 fEEZ 115
72O OEEEIE | bHE TERLTIIEEN,

271 [REy—TILOEFEICETSEE

A EE

MP2110A D A ARV ZAIZEEZEHR T HRICIE, BT ERERE
FEHERNOESEFAL T,
FHENDESEFERALIGE, 8ETIETNALHYET.

Hi 1o 17 2\ C8Ee 3 286851, 50 Q/IGND #izfli FHL T<72&0,

+ MP2110A O [Rl#= 17243 DA —7 VA L TLIEEN,
MP2110A OfRlfh=z 74 1% SMA 2374, 712 K 274 T,

AR B E LR WA — 7 VAT D8, Rl x s 2 2R+ 538%
nrRHuET,

[z =7 2308 EZ2 V2 (0.9 Nm) CREDAHTTLTEEN,
[l 27 Z RGO FNTTE DL, axIE RNz ieolzaxs2zEL
70T HBENRHET,

[l k7 Z DFEDAFT 43 TIRNE, IELKHIE TERNZENRHVET,

- MP2110A CMMOBEERAEIET DL, Rl —7 LBV D b2 0ED
WCHELE LTS, [l —7 L&D T5E, MP2110A A3, £7-1%
BT TAZERHVET,

- JETAEFITRL T, HEB S ITRW R —7 VAL TLIES N,
F—T VOBEKPKENEELGUE TERNZERHYET,

« AUE—H RN B0 QORI — 7 VAR FERHLTIEEN,
F—=TNDALE—H AN DL, IELKHIE TERNWIERHET,

« fERLW RS 2 22T, o RE RS £ — T v R
YN

272 REy—TILOBELIRESE
Rl —7 MBS (ESD) WL TWODEE, MP2110A IZF D7 —7 )1
R 5L MP2110A 2335 Rl REMEDHV 97,
A (ESD) ([Ckotasilsz G720, ax I X &8ki 4 HEiNC MP2110A
OISO ESD fEIR BEA > TRl —7 L OFFEREHEL TTZE0,
728, AIEEIL SMA ax7%, K axr4, V axs¥, BIOZEOEAE B
HTEET,

ﬁ@EQ )

X 2.7.21 BEX (ESD) MEREDERAE

2-18



28 EBEDEALLIH

2.8 EBEROEAETM

281 BWERZERATD

1. ERERATDIAN, SMTE=Z, F—A—F, BLO~U 2% MP2110A
R L £, 2.4 EREER OBt | 2 S IRL T &,
2. HpE=HOEREE ANET,

3. 12.3 BIROH | OFBIHE> TERIRA SR LET,
MP2110A (ZAZ L SAIRREIZ72Y, Standby D& I AT LET,

4, BFEAAYFEMLUET, BIRAAF IR EIEITUET, fiE
Windows 2B =%, IR F 255 RS E T, H

5. 30 BNEILRET DL, 7Y NS ERSEF, T r— TR
S R RERSR AL, (2,08 AMBESSORE I ZBRL 2
TLIZENY, [ha

off on open . - off on Measure | Oufput | 15:49:12
»X PPG/EDCh 1 B

— —

05.00.19

PPG/ED

ch1
Bit Rate Reference LK ———————— | BitRate
25781250 khiusrpp-n intemal ] [ m’;g‘“m ] |25781250 woivs ’07 wm (| PPGIED
PPG Amplitude ———— PPG Amplitude

040 Vpp  ExtATT ’07 dB W Vep 040 Vpp  ExtATT ’07 dB W Vpp PPGIED
ED Input Condition ———————————————————— ED Input Condition ———————————————————— Ch3

Threshold —————————————— " Threshold —————

i i
Endod Data | EXVATT|O a8 (0 my. le. d Data |EXtATT|O a8 |0

Test Pattern Output Test Pattern

PPG | PRBS2191 Sync out l PPGI_18CIk ] ppGl PRBS 2191 ]

Error Addition ———————————
ED Result "All" ED Result "All"
InsertError | 20 pit [l
Start Time ‘ 10/19/2016 15:48:53 Start Time ‘ 10/19/2016 15:48:53

ER 0.0000E-10 Gating ER 0.0000E-10

E-15 E-12 E9 E6 E3 EO Gating Cycle E-15 E-12 E9 E6 E3 EO
e [ pmman U0 CE e P g
— 0O Dayl0 H [0 m([5 s —
cc 9.0234E+10 cc 9.0234E+10
Reset Reset
FREQIKHZ] 25781251 sync Loss [ I cunenc [N FREQUHZ| 25781249 syncLoss I Il

s [or e HH s (v s HE

PPGIED
Cha

X 2.8.1-1 7FUr—avmq4 R

2
MP2110A I3, AC BIRANCHE L CTEFEA AT LHIELTEET, 2
DENMEZRET HIZIX, Start Menu - Program - MX210000A - Power
Configuration “C RREINDFATRT Ry ZAD [On follows AC
power] ZIEIRLET,

Power Configuration

2.8.1-2 Power Configuration #47RJ Rvyo R

2-19



F2E TRFICRBETIC

282 TWRZEUIMID

1.
2.
3.
4.

£

TV —ar 4RO [System Menu] 27U/ ET,
[Exit] #27Vv 7 LFE T,
[Yes] #27Vv 7L %7,

BIRAA YT L ET, BIRAA YT DR EITRPEL F7, BIRO GIWTLER
MIE T THEEIRAANY T DELTL, Standby 23T AATLET,

BIRAA YT BRI L TCWDEXITEIR T 77 20T &, 7 —2NIELL
RESN2NZERHVET, IELRGEISNR T T — X OFEHHEIC
Ko T, WICERZBEALIZEXICIEF ICEEB LW BZhRnH0E
7T, BIRT 770X, BIRAYIEL 7212 THL TTES W,

EIiZ T vy M LTC, Standby 288 IS RAT U2 EAR I A EE R
AT HE, BN IELBASNIRNZERHE T,
Txy T LT B L ER o TNG, BIRERATZS,
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29 IPE— AR DRE

2.9 a2 kA—ILIARIILDEETE
MP2110A 1%, T35 RIS Sl 72 [ E 2T O D IO ESILTWET,
Windows D% Ex AT +5Z L%, BIERIEO R G404, £/,
Windows D EEE L LISE, HHEEDIR FOMREDS IEF IZEEL 72725 W]
HEMERHY T, Windows DX EEZEHTHEXE, MTARREOFE FHEZHA
TLIEEY,

A ZFE

VEHHEFRENSD Windows DEEELERLI-E ST,

MP2110A DEMEFREILEE A, MP2110A (ZTiHHAEODIR %
EBTOBMEERIELTLET, 2
Windows Update &804S oMM BEFi% T o154, e
EEERIILER AL

LOAMEERL-ES, MP2110A AEEIZEIMELLGGSB %
nrpyEd,

2.9.1 WindowsTRIMYTH#RTT S
Windows 7 AV 7 %R 5 51E1E, L FOEBDTT,
Y MP2110A O7 7V r—ara®Kond 5EE1E, Windows ZAZ/3— ED
[MX210000A] #27Vv 7 L% 7,

YO)ATEET 5156
1 T7Vr—varvqRUkE EO [System Menul 227Uy 7L F7,
2. [Minimize] Z27V>27L %7,

F—R—FTigET 558
Windows F—+IDZH#HL £ 7,
T _RTOTAL R HIMEEN T, Windows 7 A7 by 7 RFERENFET,
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F2E TRFICRBETIC

2.9.2

Control PanelM & E

Windows D= ha— L3V CREL, ST A AT LA, BLOERA 7 var
FRETEET, £2.9.2-1 UANDOREIFTEF LN TSN,

% 2.9.2-1 Control Panel ®E%BA

FiEA

qqqqqqq

Date and Time
HAF, B, AL — B EETEET,

T35 R I Internet Time & Off ICEREL THVE T, BifEIC %
THBLNNDHD0, FEEEELRNTIEEN,

Display

Intel® HD Graphics

- Display Port 7213 HDMI 2 17 X ZANRE =4 %8k L THEH T 5
EEIT, AREELETLET,
FEMINE, 12.9.8 AMTE=FORE | ZZ L TITZE 0,

< EHORMGE -V 7Ly al —h B OEFEREHELE T, XA
IV == NEHNCTDHE, EFICEELRRDBENDLHY E
ﬁ‘o
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29.3 HEBE=ZDETE
ST =S DG EITIRO FIETE TR TEET, MP2110A @ OS 7% Windows
Embedded Standard 7 (WES7) 64 bit iiiE7/=iZ Windows 10 IoT Enterprise
2019 LTSC (Win10) OELOENIEST, BEFIENRRVET,

WES7 D54 :
1. MP2110A O H/ SHKIHDHE=FHARI X, T=F L ET,

MP2110A L E=XDOERZEALET,

2.
3. [System Menul #27U>ZL%E7, fi
4. [Minimize] #27Uy7LE 7, {E
. ) 7

5. FTAINTTHEIVYILET, g
6. [Screen resolution] #27VvZ7L% 9, }H:I;J

View 3

Sort by 4

Refresh

Paste

Paste shortcut
Undo Rename Ctrl+Z

Graphics Properties...

Graphics Options 3
Mew 3

Screen resolution

Gadgets

EEa

Personalize

7. HERE=%® Resolution % 1280 x 800 LA LizLE9,
TV —vary 4R 2l E CERT D551, Resolution %
[1280 x 800] ZF%ELFT,

:and Personalization » Display » Screen Resolution

Change the appearance of your display

Resolution: ’1920 x 1080 (recommended) v]

Advanced settings

Connect to a projector (or press the B key and tap P)
Make text and other items larger or smaller

What display settings should I choose?

OK ] [ Cancel Apply
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8. [OK] #2Vy7L %7,

9. TAINTOEFEMERTDHLAT AT Ry I ANRRRSIVET,
[Keep changes] #27Vv 7L %7,

Display Settings ﬁ

Do you want to keep these display settings?

l Keep changes ]| Revert |

Reverting to previcus display settings in 14 seconds.

10. #273—oll #7070 F T,

11. A€ =% ® Resolution % 1280 X 800 IZL 7= A& 1%, [System
Menul-[Dock/Undock] #27Vv27LTC, 77Vr—av v RuriE Bic
EELET (14.3.9 Dock/Undock] %% HR),

2
Control Panel - Display ®i%E#% [Smaller - 100% (default)] LISHC
LTSN,

Win10 DI5& -

1.  MP2110A O H/ SFUHLE=SHaRs 2, E=LatftLE7,
2. MP2110A EE=XDEFEEZHEALET,

3. [System Menu] #27U>27L %7,

4.  [Minimize] #2727 L %7,

5. TAIMYTTHIVvILET,

6. [Display Settings] #27V> 7L %7,

View >
Sort by >
Refresh

Paste

Paste shortcut
Undo Rename Ctrl+Z

Intel ® Graphics Settings

Mew >

: 1 Display settings
Eﬂ Personalize
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7. HEBE=%® Resolution % 1280 x 800 LA EICLET,
TV —var 4R B2 TRRNT D5 AL, Resolution %
[1280 x 800] (ZF%EL T,

Settings _ o x
R} Home D|Sp|ay
Find a setting o | Color
G Night light
@D or
J  Display Night light settings
’_\‘
i —
a4 Sound Windows HD Color E
Ge HDR and WCG videos, games
L] Notifications & actions = . 0 ekl e }EH
Windows HD Color settings -
2 Focus assist —
Scale and layout 72

Q) Power & sleep 6

Change the size of text, apps, and other items

= Storage
g [ 100% Recommendea) -] E]
-
—
8 Tablet mode Advanced scaling settings
H Multitasking Resolution
I 1920 x 1200 (Recommended) e ‘
2% Shared experiences
Orientation
Jua] Clipboard l Landscape W ‘

8. 7171\/7 ODWE%EEWL{?—%)& /(THﬁj‘/yxﬁ)i%Téhiﬁ—
[Keep changes] #27Vy 7L %7,

Keep these display settings?

Reverting to previous display settings in 8 seconds.

9. HRINR—D oV UET,

10. #EE =4 ® Resolution % 1280 x 800 (ZL7-%;% 1%, [System
Menul-[Dock/Undock] #2027, 77 Vr—avv o RuzkE B
EELET (14.3.9 Dock/Undock | %% ),

2

Control Panel - Display ®i%iE% [100% (Recommended)] LAAMZL72
WTLTEEWY,
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210 BRIBZBHIET D= DERFIR
A EE

o 9 3 BHERI—FEALT MP2110A, BLUERIEY (E
BERKZEST) OMAZT7 —RITEHL TSV, WAN
T—RICEHIN TSI EEZHERLTHMS, MP2110A LU
BATEY (EREREST) #REY—TIILTEEL TS
(A

MP2110A EHCAIEMMN T —RIZHEFHEINTULVELVREET,
MP2110A CRBIEMEIERHT DL, BESIZKY MP2110A
DANEREHIET HETNLHYET,

o ARVAMHFILEREf-I-Y, EBZEMSIEYLELTL
2&L, MP2110A D A AERIRERIETHEEFNLAHYET,

\

goaonon

qooooa
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A EE

MP2110A D A ARV RIZEHGELTWSREES—T )L ORI ER
o=y, EERFEMIELYLLENTESL,

MP2110A D A N EIREHIETHEETNHLHYET,

—

N

gooooo

A FE

R —TLEIRVRIER T HEEIC, PLEREERICHEM
SEGLTEELY,

MP2110A D A QEIREHETHEETNHLHYET .
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2.10.1

#HES, BEXICEAYTLIE

A ZFE

MP2110A IZESZANTHH G, EREBADBRGTER
DBOMBENESITL TSN BBNIBEET 68T hiHY
F7

HAIRIBCERERLRAALY, BRIESEMAYT S
EIFHERITLIZN TS,

HESMKLLT, ABHIRVFZERT HAICERSLDS
EOOHE (RBRERLED) OT7—R (IL—LYFURY
E) & MP2110A DO#gEiEhinF%E, 7—XE TR L
TLEESLY,

T —RBORSFTTESLFELL TS,

MP2110A DAAIRVRIZIL, BIEFERICHEAZEET
READBHRBFEIMY AT TS, FighHY 40 GHz LLED
HRBREERTHLEMBELFTT,

REH— T ILONEBIRE IR, OV TUoHELTHETHIE
NHYET, BETr—IILIE, EBLEEZAVTHERENSR
DERMERELTHLFEALTESLY,

MP2110A IZ[EZ/\AT)wk IC i E BRI, PHEHANES
NTWET . CALDERIIHERICEEIZH LD T,
MP2110A 21T THA XS54 &It ICLALTIES Y,

MP2110A #EERWIENLFE1-80, FEHNDO LIZEETY
FEEE EEHTVRAMRMNSYTEEBL TS,
JRRZALSYT DRI, EEIYRERIEREDT—X
v OITEBEL TS,

MP2110A 29 S (RREIRLET) OERIE, 3 &
BIRI—FZAVTERL TS,

MP2110A ICHE#i T AR ODERI—FDT7 — AR &
MP2110A DERI—FD7 AL, £BDT7—RIZHEHL
TLEZELY,

MP2110A [ZIZhDO#FR (ERERLET) &K THEHE
(X, RICIEDODHBOEREAVIZLT, ZORICIEH DR
& MP2110A ZR&hs —J )L TR L T ELY,

F1=, [EHDHEZRE MP2110A OREIZEHSN TSRS —
TLENLTHDS, EHLDHBOEREATICLTLZSLY,
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MP2110A

HBEOT7—RIZ BiRavtob
L)

&
i
72
2

o
e |

™

5ﬂ']i_ﬁﬁ%l:§a%biﬁb‘§ﬁ IBBRI—FEFEATS
CREAORRELERTS "5 7 (5L —LI5UREE) EMP2110AD

(#3840 GHzLl L2 #E5%) HEEHE IS T IRE, 7R ST TS S
X 2.10.1-1 $#BIEY ED &R

MP2110A (ZHRIEM A 3 DRI, IROTTIET MP2110A (i FEE D373
DN EERERL TLIEEN,

FARREFERALE=T7 —ADEHF VY
1. #HHEME MP2110A OFERER: G -2 7 — AR CHERE L £ 97,

2. WHIEWE MP2110A O AL Iax 72 &G LW IREECHIE Y &
MP2110A IZEFREMAELET,

3. HIEMOT —AE MP2110A ORERE G MO BEEZT AZD AC
E—RTHIEL, 0V EZRTZEEMERLET,

FNE 3 ITBWTHIERE R 0 VIZRBRWEE, MP2110A S E W) I
DT —AZHHRES IV TRV ATREME RSV F77, ZOIRFET MP2110A O AT
axI 2RI E E BT AL, ERLL EOBEENFEAEL T MP2110A A3
THBENNHVET,

MP2110A L8551 TR E O 7 — ZAFRO B AHT AL B AL 95708,
7 —ARROBLRE FUE L TFIE 3 OWEEDY 0 V7255512 TESW,
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JE:

BRI EPNT — ABREROHT CERWEAE, LFOAEEZLTERIE 3
OREARERD 0 VIZRAI0IcL TLEEE N,
RERREBRED OBEIRT—RIZ, [2.83.2 B —REHEGT5) TR
L7z 8 B IR=—R M éh(b\é;&%ﬁﬁa LTS,

3N ERI—REHFHL TODEATE, IROXHRELSTITZEN,
AL CODERT—ROT — ARG BWEiR L CNDZENE 2 btk
FTOT, IO 3 NEIRT—RICAZHL TN,
B EFREWRIEHD 3 WEIEr— 7 AHMEHL OB b
DT — R D37 — AZBEGE L TR W AREME RSV E DT, Bilod
U MT 3 AR —REE L TEE0,

FoRRA—TEFERLEEAEROFIVY

1.

BWRIEMEA YRR —T %, (L E—X R 50 QD7 —7 VTR LE
ﬁ‘o

FiaRAaA—T D ANIA L E—F L ADFREE 50 QIR ELET,

WO EE2IT W, A u2a— 7 THIBRIL- BRI ERETLE DL Lo
P —VEENH NN EE R LET, EREL* UL EOELENFEAL
TWAE, RETDRENLNHYET,

< HERE O IR O B O
- HERIESD VAT
- WERIEMERIE SRR DT —T NVOREZEL

MP2110A O EMETIIRDOFEDELYTT,
%£2101-1 AAIRIEADEREE

ARY4A EHEE
ED Data In, Data In 1 Vpp
Scope | Ch A, Ch BEXT¥x/L |£2V
Trigger Clk In 2Vpp
CRU In 1 Vpp

210.2 NATRAT4—{ERABDEE
MP2110A DOHIjax 7 ZOINERIZ, AT AT 4—72 L %855 L C, MP2110A
DHINE B EEREEZ AT 2%, EERO H ) Z 8 a i O Z 82
£oT, MP2110A D127 25503500, WEIER ARSI ETLEIZ
ERBHOET,

2-30



210 EEZLIET 5720028 FH

A EE

EREXZEMA-IKET, {FMADER, YN LEITHEL
T(T:éll\o

EREROH S ON/OFF &, 3 RXTOESDEREMNTET L=
HEITFTOTLZSLY,

FRTOEEAETE B
IZH AEON/OFFIZ9 3

MP2110A

™

BREM, MP2110A 2
DRERIER

™

INATRATA—

,. E'JE’F%

Yy - S
[»}
///f BEREEEMA R CORESEBEALELAL

BAEMDT —R (FL—LTSUREE) EMP2110AD
HEE IR FR%E, 7T—RABTRTERITS

2.10.2-1  INAT A T4—D A

<5E FlE>
T AEfR ) 1
1. MP2110A BEX T RTOE &R T D,

2. EEEBIROH 1541275,
3. MP2110A O HENEA AL, BIERIET 5,

T 7E ek 1] 2
1. MP2110A O HEF 7T 5,

2. EREIROH a4 71235,
3.  MP2110A BLOKEROIVAL, FI-F3E DI E Wz 235,

REOBERETELESCAME B R (MP2110A I ToOA—7 v Fi2ik

—bN, WA T v—T 2o T DL EIEE OHEMIKEED ZE L/ ) TY, #
?EJJE%%J MP2110A ZHHES BRI, AT AT 41— OE Fi 120X, 5
PR 50 Qateki T 62 AL 77,
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2.11 Windows Dt Fa!) 74 %4 3K

MP2110A /¥ Windows Embedded Standard 7 (WES7) 64 bit iRE7/IX
Windows 10 IoT Enterprise 2019 LTSC (Winl0) %#ffi L TW\WE 9,
MP2110A %o RV —2\Z8 5t T 255 1%, BX 2T 1 BL O A VAR R4
L=y M) =2 Tl 4528122, T (IANAREBEDHLHY 7
72 T) IOARTHET DO, FOZEAHEREL £37,

« TIATIF— I EHENCT B,
+ Windows ODEERLFTHF I 7T L% AL AN—/LF 5,
s TUFTANAY TR 2T HRI A5,

MP2110A Ot 2074 %R OFR EIRTEIL, Windows @ Control Panel THER
TEET,

WES7 D54 :

1. [Start] — [Control Panel] Z7UyZ7LE7,

2.  [System and Security] — [Action Center] Z#27V>Z7LE7,

3. [Security]l 27Uy LT, BXaUT A% ROFEEIRRELMERLET,

Win10 Oi5E:
1. [Start] F]) — [Windows system] — [Control Panell %2V,

2. View by: Category T [System and Security] — [Security and
Maintenance] #27Vv 7L %7,

3. [Security]l 227Uy LT, BXaUT A% ROZEEIRRELMERLET,

JE:
TR 2 ) T O IR RSN WL > TOET,

A EE

A= YMMEENEBRYRT —DF N LIz, FRITEGL
BRECIEEEREFIIHOEEMELAHYET, MP2110A Ry
FO—OIEKLTRELEZVWALEDEEICONTE, I HE
W=LEEA,
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2111 I7AT70+—ILEB/HIZIT S
Windows 77 A7V 4—/V% On \IZL THEHTAZ L HER L F77,

WES7 D55 :
Windows 774 7 24—IJL M On/Off 2R (WES7)
1. [Start] — [Control Panel]l Z27Vv 7L %7,

2. [System and Security] — [Windows Firewalll #27V v 7 3 3%¢&,
Windows Firewall H (i3 R RIAVET,

HRTEEEAIC LY, TR Windows 7 7 A 74—/ /LOFREN Off 12 ﬁj
o TWDBERHYET, N

3.  Windows Firewall E M [Turn Windows Firewall on or off] %7 ﬁZ%
Uy LET, Iz

P ——
@@-Iﬂ » Control Panel » System and Security » Windows Firewall ~ 4] [ Search con

2]

(7]
Control Panel H - . -
B Help protect your computer with Windows Firewall

Allow a program or feature

Windows Firewall can help prevent hackers or malicious software from gaining access to your computer
through Windows Firewall

through the Internet or 2 network.
&) Change notification settings How does a firewall help protect my computer?

(&) Turn Windows Firewall on or What are network locations?
off

) Restore defaults l @ Home or work (private) netwarks Not Connected (¥

& 5

e ettings . & Public networks Connected (A
Troubleshoot my network

Networks in public places such as sifports or coffee shops

Windows Firewall state: On
Incoming connections: Block all connections to programs that are not on the
list of allowed programs

Active public networks: * Unidentified network

Notification state: Do not notify me when Windows Firewall blocks a
new program

See also
Action Center
Network and Sharing Center

2.11.1-1 Windows Firewall [EH

4. Customize Settings HifE»3BZ, Windows 7 71 77 4—/L® On/Off 3%
BB LT HIENTEET,
TROF = IRy Z AL Off (F o772y THEHALTZEN,

[Block all incoming firewall connections, including those in the
list of allowed programs]

- [Notify me when Windows Firewall blocks a new program]

@vv\ﬂ » Control Panel » System and Security » Windows Firewall » Customize Settings ~ [+

Customize settings for each type of network

You can madify the firewall settings for each type of network location that you use.
What are network locations?

Home or work (private) network location settings
7 @Fum on Windows Firewail
[ Block all incoming connections, including those in the list of allowed programs
[ 7] Notify me when Windows Firewall blocks a new program
9 © Tum off Windows Firewal (not recommended)
Public network location settings
@ @ Tum on Windows Fireuwall
[ Block all incoming connections, including those in the list of allowed programs
[ 7] Notify me when Windows Firewall blocks a new program

@u () Turn off Windows Firewall (not recommended)

2.11.1-2 Customize Settings &
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Windows 774 74— ILDHISNRE (WEST)

Windows 7747 V4 —/L73 On Tt MP2110A 23EH (ZEMET 57201213,
MP2110A EAMEBEDIBIEE AT BT 7V — a0 —hefilsh b L CREE
FHILNMETT,

£
HFRFREENC LY, TR HRICH O UDFISN DT Tl T LNRIESILT
WG ENHVET,

1.  Windows Firewall EiifiZEf]> [Allow a program or feature through
Windows Firewall] 227V 27L% 7,

@@v\ﬂ v Control Panel » System and Security » Windows Firewall

+[ 43| [ Search Con.. P

7]
Control Panel H . . . N
il Help protect your computer with Windows Firewall

Allow a program or feature Windows Firewall can help prevent hackers or malicious software from gaining access to your computer
through Windows Firewsll through the Internet or a network.

%! Change notification settings How does a firewall help protect my computer?

&) Tum Windows Firewall an or What are network locations?
off - )
W . =)
) Restore defaults l & Home or work (private) networks Not Connected ¥
% Advanced settings ? . =
= . l & Bublic networks Connected (&)

Troubleshoot my network

Networks in public places such as airports or coffee shops

Windows Firewal| state: On

Incoming connections: Block all connections to programs that are not on the
list of allowed programs

Active public networks: = Unidentified network

Motification state: Do not notify me when Windows Firewall blocks a
new program

See also

2.11.1-3 Windows Firewall B

2. Allowed Programs H[fi73#& /<3 ET, Windows 77 A7 ¥4+ — /L% i#

TR T LEMER TEET,

Allowed programs and features {Z [MX210000A] 73%Y On (F=»7X
NTCND) Lo TNDIEEfERLET,

TP FRENZ2OEAIT [MX210000A] Z BT 20ENHYET,

.
@vv\ﬂ + Control Panel » All Control Panel ltems » Windows Firewall + Allowed Programs T4

Allow programs to communicate through Windows Firewall
To add, change, or remove allowed programs and ports, click Change settings.

What are the risks of allowing a program to communicate? Change settings

Allowed programs and features:

Name Home/Work (Privatg)  Public =
OHomeGroup
[1iSCSl Service
LPD Service

QmOod

Mg

DI Netlogon Service

O m]
Network Discovery a
[Performance Logs and Alerts m} ]
[CRemote Assistance [m) [m)
[1Remote Desktop m} O
[1Remote Desktop - RemoteFX m} O
[Remote Event Log Management m] oo -

Allow another program..

2.11.1-4 Allowed Programs & &
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[MX210000A] MEEFINTLVELNGE DBMFIE (WEST)
1. Allowed Programs MHijg® [Allow another program...] #27Uv 7L %
ha‘o

@Q"ﬂ + Control Panel » All Control Panel kems » Windows Firewall » Allowed Programs

Allow programs to communicate through Windows Firewall
To add, change, or remove allowed programs and ports, click Change settings.

What are the risks of allowing  program to communicate? Change settings

Allowed programs and features:

Name Home/Work (Private)  Public =
[ HomeGroup m] ] >
[1iSCSl Service ] ] N
BILPD Senvice il ﬁ
l Message Queuing

[ Netlogon Service m| o = }EH
¥ Netwark Discovery o >
[ Performance Logs and Alerts m] m] ‘\_
[ Remote Assistance m} m} f
I Remote Desktop oC
[ Remote Decktop - RemoteFX 6
[ Remote Event Log Management [m] [m] RwN
[ Remote Scheduled Tasks Management m| o - BIJ

o
g

ils.. Remov -
o ic
[ Allow znather program...

2.11.1-5 Allowed Programs [E[ &

2.  Add a Program i< [MX210000A] Z&#RL T [Add] #2Vv7 L%
ha‘o

Add a Program @

Select the program you want to add, or dick Browse to find one that is not
listed, and then dick OK.

Programs:

B ADL-GPIB Utility

f_;, Create a System Repair Disc
{E Internet Explorer

& Internet Explorer (64-bit

/1 MX210000A
| Windows DVD Maker
58 Windows Fax and Scan
ﬂ\“ﬁndnws Remote Assistance
<4 ¥XP5 Viewer

Path: C:\Program Files\Anritsu\MP2100A MY 210000

What are the risks of unblodking a program?
You can choose which network location types to add this program to.

Metwork location types... ] [[ Add ]” Cancel

2.11.1-6 Add a Program E/m
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3. Allowed programs and features {Z [MX210000A] 2%EMESiVET,
[MX210000A] 7% On (Fx=yZ7&ITND) Lo TWAIEZHEGRLET,

—
@U-m + Control Panel » All Control Panel ltems » Windows Firewall » Allowed Programs [+

Allow programs to communicate through Windows Firewall
To add, change, or remove allowed programs and ports, click Change settings.

What are the risks of allowing @ program te communicate? Change settings

Allowed programs and festures:

Name Home/Work (Private) Public *
[ HomeGroup
[IiSCSl Service
LPD Service

Koo

:
:

[ Netlogon Service
Network Discovery

[ Performance Logs and Alerts

[ Remote Assistance

[ Rernote Desktop

[ Remote Desktop - RemoteFX

[ Remote Event Log Management.

oooo®Od

a

Oooooooog

Allow ancther pregram...

2.11.1-7 Allowed Programs &
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Win10 Oi5&
Windows 7747 4+—)L® On/Off &% (Win10)
1. [Start] (E) — [Windows system] — [Control Panel] #27VyZ7L %7,

2. View by: Category T [System and Security] — [Windows Defender
Firewall] #27Vv 273 5&, Windows Defender Firewall 23R R~S41
E 8

TH RO Windows 7 747 VA4 —/L O EL On (272> TWET, N

3.  Windows Defender Firewall B/l [Turn Windows Defender %
Firewall on or off] 27Uy 7L %9, fa

—
W Windows Defender Firewall — =] * fcﬁ
« © 4 @ » Control Panel » Al Control Panel ems > ‘Windows Defender Firewall v O Search Co.. P 5
Help protect your PC with Windows Defender Firewall —
Control Panel Home BI]
Windows Defender Firewall can help prevent hackers or malicious software from gaining access to your PC >
Allow an app of feature through the Internet or a network. —
through Windows Defender
Firewall s 1
e . o Private networks Not connected
& Change notification settings
" . o Guest or public networks Connected
% Restore defaults Networks in public places such a5 sirports or coffee shops
@ Advanced settings Windows Defender Firewall state: On
Troubleshoot my network . .
y Incoming connections: Block all connections to apps that are not on the list

of allowed apps

Active public networks: Mane
Notification state: Notify me when Windows Defender Firewall blocks a
new app

Security and Maintenance

Network and Sharing Center

2.11.1-8 Windows Defender Firewall &

4.  Customize Settings [ E, Windows 7717 U 4—/L® On/Off %
EaERTHIENTEET,
TROFT =Ry 7 AL Off (F=v 7 L7y TEHL TEE0Y,
- [Block all incoming connections, including those in the list of

allowed apps]

- [Notify me when Windows Firewall blocks a new app]

@ Custamize Settings — m] »

« v A4 @ « Al Control Panel feems > Windows Defender Firewall > Customize Settings & | SearchCo P

Customize settings for each type of network
Yau can modify the firewall settings for each type of netwark that you use.
Private network settings
(®) Turn on Windows Defender Firewall
[Block allincoming connections, including those in the list of allowed apps
[] Notify me when Windows Defender Firewall blacks a new app
@ (O Turn off Windows Defender Firewall (not recommended)

Public netwaork settings
@® Turn on Windows Defender Firewall
[ Block all inceming connections, including those in the list of allowed apps

[] Notify me when Windows Defender Firewall blocks a new app

g ) Turm off Windows Defender Firewall (not recommended)

Cance

2.11.1-9 Customize Settings &l
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Windows 774 72 A—ILOFINTOT S LDHERERE (Win10)

Windows 7747 V4 —/L7% On Tt MP2110A 23 EH (ZEMET 57291213,
MP2110A LAMEREDIBIEZE AT BT 7V — a0 — il sk b L CREE
THIENMETT,

1.  Windows Defender Firewall Hifi/c{ill> [Allow an app or feature
through Windows Defender Firewall] Z#27V>y27L %9,

i Windows Defender Firewall - X
« v 4 @ > ContralPanel 5 All Control Panel lterns > Windows Defender Firewall v 0 | SearchCo.. P

Control Panel Home Help protect your PC with Windows Defender Firewall
Windows Defender Firewall can help prevent hackers or malicious software from gaining access to your PC
Allow an app or feature through the Internet or a network,

through Windows Defender

Fi 1] - .
e . v Private networks Not connected
) Change notification settings
& Turn Windows Defender B @ cuest or public networks Connected
Firewall on or off

& Restore defaults Metworks in public places such as airports or coffee shops

& Advanced settings

Troubleshoot my network

‘Windows Defender Firewall state:

Incoming connections:

Active public networks:

On

Block all connections to apps that are not on the list
of allowed apps

None

Notification state: Notify me when Windows Defender Firewall blocks a

new app
Seealso
Security and Maintenance

Network and Sharing Center

2.11.1-10 Windows Defender Firewall [E[E

2. Allowed apps HI[H23Z ~SIVET, Windows 7747 VA4 — /LAl T 71

7T LEMERBTEET,

[Allowed apps and features] (& [MX210000A Main Application] 7%
HY On (F =y 7S TND) Lo TNDIEEMERLET,

EWMNFR RSN EA 1L [MX210000A Main Application] Z 803
HMEENRHYET,

& Allowed apps - O

€« « 4 @ « System and Security > Windows Defender Firewall > Allowed apps v & | Search Control Panel »

Allow apps to communicate through Windows Defender Firewall
To add, change, or remove allowed apps and ports, click Change seftings.

What are the risks of allowing an app to communicate? & Change seitings

Allowed apps and features:

Name Private  Public ~
OIFile and Printer Sharing over SMEDirect

OHomeGroup

[JiSCSl Service

[Key Management Senvice

mDNS

ROEREIOIOOO0

[Media Center Extenders ]
Microsoft Content
Microsoft family features

W] MXZT0000A Main Application. ]
Narrater QuickStart
[Netlogon Service ]

[ Network Discovery hd

Details... Remove

Allow another app.

OK Cancel

2.11.1-11 Allowed apps EIH
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[MX210000A Main Application] A Z SN TLVENMEEDEMFIE (Win10)
1. Allowed apps HiE® [Allow another apps...] ZZ7UyZ7LFE T,

ﬁ Allowed apps

&« v A4 @@ > Control Panel 5 All Contral Panel kers » Windows Defender Firewsll > Allowed apps

Allow apps to communicate through Windows Defender Firewall
To add, change, or remove allowed apps and ports, click Change settings.

What are the risks of allowing an app to communicate? G'_'heﬂqe settings

Allowed apps and features:

Name Private  Public *
[ AllJoyn Router

[ BranchCache - Content Retrieval (Uses HTTP)

[ BranchCache - Hosted Cache Client (Uses HTTPS)
[ BranchCache - Hosted Cache Server (Uses HTTPS)
[ BranchCache - Peer Discovery (Uses WSD)

[ Captive Portal Flow

Cast to Device functionality

Connected Devices Platform

[ Core Networking

ERERREOOOO®
EREEEOOOO0O

M Cortana 6
DCOMm

[ Delivery Optimization v Bl]

-

Details... Remove ‘k_

Allow another app...

2.11.1-12 Allowed apps EH

2. Add an app HH A FERSIET, [Browse...] #7UVy7LFET,

Add an app X

Select the app vou want to add, or click Browse to find one that is not
listed, and then click QK.

Apps:

Path: || Browse, ., l

Wwhat are the risks of unblocking an app?

‘ol can choose which netwark types to add this app to.

Metwark bypes... Cancel

2.11.1-13 Add an app EI&
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4.

Add an apps @ Browse [E[f 73 F RIILET,

C:\Program Files\Anritsu\MP2100A\MX210000A\MainApp.exe %
HIRLT [Open] #2V>27L %7,

& Browse bd
« v A |« Program Files > Anritsu > MP2100A > MXZ2100004 > v @ | Search Mxz100008 o
Organize Mew folder =- W @
Narne Date modified Type Size
s Quick access
download 2/25/2000 10:36.8M  File folder
> EThis pC ModuleAppDIl 2/25/2020 10:36 AM - File folder
& Network OpenSource 2/25/2000 10:36 M File folder
[ FTDIVCPUpdater.exe B/14/2010 2:36 PM__ Application 7KE
] Maindpp.exe 9/34/20102:06 M Application 17,1108}
4 Maindpp_Inspection 2/25/2000 10:36 A0 Shorteut 2 KE
¥7) Maintenance 2/25/202010:36 AW Shorkeut 2KB
[l MaintenanceTaol.exe 1162000236 P Application 187 KB
A scpiexe 611/201011:33.AM  Application 22,097 KB
VA selftest.exe 611/201011:33 80 Application 8703 KB
[£] SOAEmphasisConverter.exe 00 TA0PM Application 36 KB
& Uninstall.exe 2/25/200010:36AM  Application 90 KB
File pame: | Maindpp.exe v| | pgplications (exe;* com;*icd)
Cancel

2.11.1-14 Add an app ® Browse EIH

Add an app HE T [MX210000A Main Application] #i&RL T [Add]
VLT,

Add an app x

Select the app you want to add, or click Browse to find one that is not
listed, and then click Ok,

Apps:
szlDDDD.D. Main Application, ]
Path: | Ci\Program FiIes'l,Anritsu'l,MP21DDAIMXZIUDDE| E Erowse. .. i

wihat are the risks of unblocking an app?

‘ou can choose which network tyvpes to add this app ta.

Mebwork bvpes. .. Cancel

2.11.1-15 Add an app EIE
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5. [Allowed apps and features] (Z [MX210000A Main Application] 73
BINEET,
[MX210000A Main Application] 7% On (F=yZSFLTUB) E72>TD
CLEMERELE T,

B Allowed apps

o x

« « 4 @@ « Systemand Security > Windows Defender Firewall > Allowed apps v & | Search Control Panel »

Allow apps to communicate through Windows Defender Firewall
o

&) Change settings
Allowed apps and features:

Name Private  Public
[CIFile and Printer Sharing over SMBDirect
ClHomeGroup

[JiSCSl Service

[ Key Management Senvice

mDNS

IOFEREIOIOO0O0

OO

<

Details... Remove

Allow another app.

0K Cancel

2.11.1-16 Allowed apps EIH

2.11.2 WindowsDEZELGEFHIOT T LEAVA—)LF S (Windows Update)
Windows D E 2 B 07T L% NI T =70, S ORBITLRDMLEE
BHVET, 72771, W7 wr 7087 m—Ref U AN—LRETEND L,
MP2110A OHREZAL FS L BZN0NHVET DT, Windows Update @ HE)
FHT A NI L TLIEE W, MP2110A Z# H L2 W 12, BRI FE)C
BB a7 L0F vy, Fura—K, BLXOA AN VEZITTHE
EHELEL £,

Windows Update D% E & FUEIT
Windows 7 D& :
1. [Start] — [Control Panell Z#27Vy27LF9,

2. [System and Security] — [Windows Update]l] 227V~ 27 3% &,
Windows Update B[ 23 & RIILET,

3.  HEEHE NI AT, miEA{Ho [Change settings] #27V> 7L ET,

ool [ |

@-uv\ ®] » Control Panel b System and Security » Windows Update + [ 42 | [ Search con

)
(%)

Contrel Panel Home

Windows Update

ange settings
View opdeie oty j) Check for updates for your computer

\/ Always install the latest updates to enhance your computer's security and
Restore hidden updates performance.

Updates: frequently asked I Check for updates.
questions - £

Most recent check for updates: - 9/18/2017 at 11:02 AM
Updates were installed: 9/18/2017 at 11:31 AM. View update history
You receive updates: For Windows only.

Get updates for ather Microsoft products. Find out more

Seealso

Installed Updates

2.11.2-1  Windows Update [EmE
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4. Important updates T [Never check for updates(not recommended)]
ZEIRL, [OK] 227Uy /LT,
r —— = -— == g‘

.o

@Qv | v Control Panel » System and Security + Windows Update » Change settings ~ [ 44 ][ 5ea

Choose how Windows can install updates

When your computer is online, Windows can automatically check for important updates and install them
using these settings. When new updates arc available, you can also install them before shutting down the
computer,

How does automatic updating help me?

Important updates

@' [Never check for updates (not recommended) ~]

Install updates automatically (recommended)
Download updates but let me choose whether to install them

Check for updates but let me choose whether to download and install them
PO i< check for updates (not recommended)

Give me recommended updates the same way [ receive important updates

Whe can install updates
[] Allow all users to install updates an this computer

Nete: Windows Update might update itself automatically first when checking for other updates, Read our
privacy statement online.

2.11.2-2 Change settings [E &

5. MR BEHT7wr I L0F EE2 R (FEIEH) 512X, Windows
Update Ei[f® [Check for updates] #27U>7L%7,

' T——— -— .:.EI!E‘

W

E7 » Control Panel » System and Security » Windows Update ~ [ 42| [ search Con.. ©]

@

Control Panel Home .
Windows Update

Check for updates ]

Change settings
Check for updates for your computer

Always install the latest updates to enhance your computer's security and
performance.

View update history

Restore hidden updates
Updates: frequently asked

questions
Most recent check for updates:  9/18/2017 at 11:02 AM
Updates were installed: 9/18/2017 at 11:31 AM. View update history
You receive updates: For Windows only.
Get updates for other Microsoft products. Find out more
See also

Installed Updates

2.11.2-3 Windows Update Bl (FEIFE#T)

6.  HLWEF T 0r I LN R o072 H51E, B O RIiE> Ty rm—
REA A= FATLTLIZS WY,
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Windows 10 D54 :
1. [Start] () — [Settings] BV ILET,

2. [Update and Security] #27Vv273 5%, Windows Update HifE 23 F RS
nE7,

3. HBEHAEMELICT HI2IE, Windows Update HiE O [Windows
Update] #i®IRL, [Advanced options] #27Uv 7L %7,

(= Settings N—

@ Home Windows Update M

-
Iz
| Find  setting o | You're up to date 7
Last checked: 2/25/2019. 2:06 PM 6

Update & Security
Check for updates H[J
~ \z
I =~ Windows Update —

Change active hours

- R P
L1 Delivery Optimization View update history

¥ Windows Security Advanced options

T Backup
Looking for info on the latest updates?

Troubleshoot Learn more

2
@ Recovery

Related links
& Activation Check Storage
M Find my device 05 build info

2.11.2-4 Windows Update EmE

4. Advanced options MHifC, [Automatically download updates, even
over metered data connections (charges may apply)] 7 Off £72 >\
LHTZEuMERLET,

<« Settings - X
@ Advanced options

Update options

Give me updates for other Microsoft products when | update Windows.
@ or

[ Automatically download updates, even over metered data connections (charges may apply) ]

@D on

Update notifications

Show a notification when your PC requires a restart to finish updating
@D o

Pause updates

Temporarily pause updates from being installed on this device for up to 35 days. When updates resume, this device will need to get the latest updates before
it can be paused again.

@D on

Pausing now will pause updates until 6/11/2019.

2.11.2-5 Advanced options B
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HEF Iz BETE

5. W EH T 0r I LOf EA MR (FEHHEH) 7 2511%, Windows
Update HEiE? [Check for updates] #27Vv7L %7,

= Settings
@ Home Windows Update
| Find a setting el | You're up to date
Last checked: 2/25/2019, 2:06 PM

Update & Security
Check for updates

I C Windows Update
Change active hours

n : o
L1 Delivery Optimization View update history

¥ Windows Security Advanced options
T Backup
Looking for info on the latest updates?
ﬂ Troubleshoot Learn more
b Recovery
Related links
ctivation eck Storage
Activati Check Storag
& Find my device OS build info

2.11.2-6  Windows Update BEI&E (FEIFE$)

6. FLWHEBE 70l I LN/ OMN-841E, BROfFRICE-> T T m—
REAV A=V EFITLET,

2113 PUFIAIWARY IRz T7EFRAT S

T FIANAITRT =T % MP2110A \ZA A=V B2 L a5 £4, 7272
L, TV FIANAI TR =T DA AEFZT — 2D HEEHL, 7L AF
DRy 7T RFEITIE, MP2110A OHEREZ IR TS BZNNHVETDOT
FEF L7 TL7EEV, MP2110A 2 L 72V RE R IS E-IMIC S T2 8%
HESEL 9,

MP2110A CTEMEMEREAT 12T > T UANAI TRy =T % L FIRLET,

v R~A78 UA)VANRAF — a—KRL—hZT 43 XG

AV A=V IE, ERFEZY 7N =7 OBE R EE SR TLEE
W, MP2110A Tl — 722 AEICB W T ERRY 7y =712k
MP2110A HERE~DIEEEN/2NZ LR L TWETR, BBy 7h
=T BIORBEOMEEL ROV 7 7 =7 O3 X TOMRED B EL
SETALDOTIEHVER A,

Windows 10 DEEHED T A )L A%} Tdh% Windows Defender (3,
Sh D HAef RFIC I I R E SV TVVET,
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BIE HEH

ZDOFETIZ MP2110A EHERIEY LD B L ONVAE FNEOF 27 L E
ﬁ‘o

ZAZRERE DI, HEDI AN SIEE L NNV EBALSEHEENT, e
B EOMORERETERLET,

MP2110A-030, 039, 040, F7/21X 049 # T 2%41%, A Oaxs 24
BIRDEBOFEAFEZ TSN,

ChAIn— A
ChBIn— B
31 EURBYEERITET D oo 3-2
3.2 RIEEELBIT B 3-4

3.3 ZFYRILAEDS1—ILOEYIEBYEFRTESTS ... 3-10




E3FE JEH

3.1 EvhRYRZRET S

WRAEYDAHANBRIESDEE

Anitsw

{ P m}
= g ®

[3:6: 3]
@ o =
.4,

WAIEY

L >

e —

3.1-1 AHANERIES DHWAIEY D

1. fEAEMO AN Ijaxs%E PPG1 @ Data Out, Data Out Z[Aldlir——7" /1
THHELET,
BHRAIE D N SJax 2805 1 ST D&EL, PPG1 @ Data Out [Z#55i L
F7°, Data Out(Zi%, MP2110A (IS T B Rl i as 2 B2 L C
<TEEWN,

2. HHMEMOH H=xs4E ED1 O Dataln, Data In %[l —7 10
BLET,
BHRIE O Hjax 28708 1 721 0L x%, ED1 @ Data In 12856t L £,
Data In [Zi%, MP2110A [ZIRfIENTWDA — 7 U 2L TLTES,

PPGIED _| 3
.

Mo ——————==————— = ] e BitRate
Variable " Intammal | i Variable | PPGIED
25781250 Kbits [0 pom | nte e ‘25781250 Kbits |0 ppm &g
PPG Amplitude —————————————— | PPG Amplitude

1
040 Vpp  ExtATT|O a5 040 Vb, 040 Vpp  BxtATT|O a8 (040 Vi || ppgED
ch3

-

4 —— £ tnput condition ED Input Condition
Threshold

1
Elecuical
Single Ended Data |EXATT|O a8 |0 '“":
Test Pattern i
PPG | PRES2:0.1 | — [ PPGI_1BCIK
1
1

o
mi PPG/ED
Cha

-
Ik Out chiz YiClock | ED | PRBS200 Tlacklng OoN

.
______________ 10/19/2016 15:48:53
atng

ER pooooeto |

E 45 Ef2 E9 ES E3 EO
EC 0

cc 9.0234E+10
FREQUHZ)| 25781251 sy Loss [ I
I 70% Error 1 |

@ 9.0234E+10

FREQ(kHz)| 25781249 sync Loss Il

[}
1
1
1| EC 0 [+ ]
1
1
1

______________

I 70% Error [ | |

3.1-2 EvhPRYERRETERIET HH5

3. T77Vr—varv4rFud [PPG/ED Chll 227Vy 7L ET,
4. Bit Rate, PPG Amplitude, ED Input Condition, 3L T Test Pattern

32



31 EvrEVEZHETS

AR ELET, FELWEEREIZIE 5 & BERT O#EH LI 2SR T<
72EU,
PPG Data XData ®OHRZ %27V LT, Fnz [ON] 1IZLET, IRDIA
HZ2MERRLET,
BERT 7 3#/L® Output 77 1 AL TS (4 2.2.1-3 ),
TV r—rary 4R d SYNC Loss 3L Error 288 ATL TV
AN

Gating % EL £ 7,

[Start/Stop] Z27Vv 7L %7, Gating Tix ELZREMARGE T 5L, ER, 3
EC, CC, BXO'FREQ (kHz) ([ZHIEENFERSINET,

H
E
Bl




BI3E

HEH]

3.2

R8RS

HRIEYMDO AL AN EREETDEE
WD /LA RS — 3RO MG B2 EIZATIL, BHEM D7)
WIEY L VA ara— TR ET,

[

R E Y
——
—)q

321 HEIEYMDAHINEREFTDHZE (MP2110A-012, 021)

BHRIE D N jmx 5L PPG1 @ Data Out, Data Out # (@il ——7 /1
THEELE T,

BRIE D NS Jax2805 1 S D&%, PPG1 @ Data Out [Z#H55 L
F9, Data Out!Zi, MP2110A [ZHs &I CUD Rl dle i - H5f5e L C
<FEE,

BERT @ Clk Out (£7-i% Sync Out) & Scope @ Trigger Clk In %, [F]iif
=7 VTHEHRELET,

Sync Out 284k L7-35A4 1%, Sync Out (Zi%, MP2110A ([ZIRA STV
2 A& s 2 B L C<TEE WY,

WEM O axs 277 nAa—70 Ch A ln, Ch B In
%Rl — 7 LT L E T,

ATNEBDHRIED 400 mVp-p ZHEZ D5 AL, JVIEREIZHIE 7572012
Ch Aln, Ch B In IZjfE A HEL TTZEWY,




3.2 KEZEN TS

5 —1 e input Cond

10.

PPGIED _| 4

Bi Reference CLK

z

; 1
le "

24.32826) 25781250 kbivs |0 ppm :

PPG Amplitude

1
040 Vpp  ExtATT|O 4B |0.40 Vep

Threshold

5 Emm‘r’T a8 |0 myv

PPG Data/XData ! [~} Setup/Result Ch1
Bit Rate -
Internal % |25781250 Wius[o  wm || PPG/ED
PPG Amplitude
o v Eaatrlo a6 [0.40 W | ppED
ED Input Conc — Cha,

Threshold

Test Pattern

E

e Lo s |
1

B0 PRES2:91 r.acu..g on

10/19/2016 15:48:53

ER 0.0000E10
15 B2 E9 E6  E3 EO

. "

cc 9.0234E+10

FREQ(kHz) 25781251 sync Loss [l Il
[ Eor @

ED PRBS 2491 Tlucking OoN

1011912016 15:48:53

ER 0.0000E-10
15 B2 E9 E6  E3 EO

e " [

cc 9.0234E+10

FREQ(kHz)| 25781249 syNc Loss Il Ml
S o Eror EE

m
PPG/ED
Ch4

]
Scope

3.2-2 PPG T#E¥ 585

TV r—vary 4 Ruo [PPG/ED Chll #27U>7LE T,

Clk Out, Bit Rate, PPG Amplitude, 3£ Test Pattern Zi% €L £,
FELWERIEFIEILIEE 5 % BERT O#E LI 2SR TIZE,

PPG Data XData OARZ %2771 T, Frg [ON] IZLET, IRDIE

HZiER L £7,

BERT /3L ® Output 727 1 3T LTS (X 2.2.1-3 &),
TV r—vary 4R SYNC Loss 8T Error 23547 LTV

Uy,

8

1|1 1|0

) MX210000A
Ch Trackin

All BER Results | Al

open

Clock Rate. 6445 313 khz

Divide Ratio
x| 4
Symbol Rate 25 781 250 kbaud

Acquire Clock Rate

Divide Ratio Detect on

aaaaaa

(]
PPG/ED
Ch2

13

PPG/ED
ch3

3.2-3 Scope T3 BE5

[Scopel #27Vv7 %7,
[Time] Z27Vy27LF7,

[Rate] #27Vv 7L, Tracking ZiX ELE T,

YoV Ty aAa—7 OEET A S RBLTLIEEN,

[Ch A] 8L [Ch B] &2V 7L %,

m
PPGIED
Ch4

FELWRIESIRILTE 6

ey

=%

H
E
Bl
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11. Control Ch DR ¥ %77 LT, Fong [All] IZLFET,
12. [Sampling] #7V>27LC, /5% Run I[ZLET,
13. WENFREINFELZD, [Auto Scale] #27Vy 7L FET,




3.2 KEZEN TS

BRIEMD I EERDEE

MP2110A-022, 023, 025, 026, 030, 032, 033, 035, 036, 039, 040, 042,
043, 045, 046, E£721% 049 23BN L= &I, O/E 2 L THERHE R0 H ik
A BIAITEET, NROD IV A RZ— U F RO NG B2 RlEwIC AL,
BB DN H 1% SMF £7-1X MMF (285 L £,

{ 'ﬂ;‘miﬂsfm i[ :-'"W'“"
- e:_ 28 oyl a0 ® -
5 =
L) -~ o Py ®
-1 8: T /R % ™ ™
@ o LB o ==
[ | J@J. *E B
FRIEY

5

3.2-4 HAIEMHIEERDEZEES (MP2110A-012, 023)

V

1. fRAEMO AN Ijaxs%E PPG1 @ Data Out, Data Out Z[Allir——7 /L
THEELE T,
BRIE D N Sjax2805 1 S D&%, PPG1 @ Data Out [Z#55 L
F9, Data Out!Zi, MP2110A [ZHs & CD Rl dlf& i & H5f6e L C
<FEE,

2. WHEMONEH )axsZE ChBln k%, Ye77 AT L £, #llE
WOPED 850 nm DS 1L MMF (2, 1310 nm £7-1% 1550 nm OB4S
X SMF (2L £9,

3. BERT @ Clk Out (¥72i% Sync Out) & Scope ™ Trigger CIk Input %,
Al —7 LT L £,
Sync Out Z#4k: L7-3#A4 1%, Sync Out (Zi%, MP2110A (2R STV
DIl 2 B L CT<TEEN,

N =
AN EE
HREIEMDOIEALRILA, Ch B In DERIEAALRILEBZ
TULEWSEEREZELTIZELY,

ChBIn DEESLANLAIVERBZDHE, RED O/E EDa—ILH
BRI AETNAHYFET .
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B3E

HEH]

PPGED _| 4
6 — oo ! 5] PPG Data/XData - B [ sewpmesu chi T
Bt R u'} Reference CLK Bit Rate.
Variable . n Variable ] ar m || PPG/ED
25781250 kbit's |0 om | Intemal M} ‘25781250 Wits |0 P s
PPoAmpltde ———— | PPG Amplitude

11

Scope Amplitude

Scale Offset  [O/E

chB

Input Connector
(Wavelength)

Dconversion Gain

Filter

Filter Selection

S .
(15500m)
330 VW
0900 AW

Execute

7.00 dBm

Extinction Ratio Correction -

Correction Factor

Maintenance

OIE Calibration

0.00 %

Calibrate Module

10.

11.

1
040 Vpp  ExtATT|O a8 040 Vb | 040 Vpp  ExtATT|O a (040 Vi || ppgED
ch3

ED Input Condition
Threshold

o
a |EXYATTIO a0 mv P:‘:ﬁ/fo
Output Tost Patiem

1
ED PRBS 2291 Tlucking ON

ata |EXt AW’T a8 |0 myv

10/19/2016 15:48:53 10/19/2016 15:48:53 ]

ER J0.0000E-10 Gating ER 0.0000E-10 Scope

. " e " [

cc 9.0234E+10 ’0_ o ,0_ " ’0_ " ’5_ S | ee 9.0234E+10

Current
FREQ(kHz) 25781251 gyNg Loss 1] : FREQ(kHz)| 25781249 gync Loss [T ]
| 70%  Error am (] 70%  Error [ 1}

3.2-5 PPG T#E¥ 585

TV r—vary 4 Ruo [PPG/ED Chll #27U>7LE T,

Clk Out, Bit Rate, PPG Amplitude, 3£ Test Pattern Zi% €L £,
FELWRIEFIEILTEE 5 % BERT O#EHIE 2SR TIZEN,

PPG Data XData ®OHZ> %27V 7 L C, Faxz [ON] (IZLET, IRDIA

HAEMERLET,

- BERT /3%/L® Output 707 1 A3 UTL TV (K 2.2.1-3 2 H),

« TIVr—rary 4 Rud SYNC Loss 345N Error 285 4T LTV
AN

9 10 8 12 13

oo ChTracking  AllBER Resultd All Meagurements All Outputs
off o open . > off on | | Weasue
Bal)| Scope

Scope Time

PPG/ED
ch1

e su ¢ ) »
[_roa ]
L]
PPG/ED

Auto Scale. Ch2 1 4

== = =~ |l PpcED
o = - o = Ch3

E 7 Clear Display

.

ime :
Ch Cument Average StdDev  Min Max
v

3.2-6 Scope T3 BE5

Rate ScalelOffset | R

Data Clock Rate

Tracking

Symbol Rate: PPG, Divide Ratio: Clock Output

Recalculate Option Clock Rate.

m
PPG/ED
Ch4
Clock Rate 6445 313 kiz

Divide Ratio
x| 4

Symbol Rate 25781 250 kbaud

Acquire Clock Rate

Divide Ratio Detact on ‘

i
Histogram
Marker

[Scopel #2271 % 9, Scope DFELVRIELIEIXIE 6 7 o7V
I Aa—T OERNEE 2B R TLTZE0Y,

[Time] Z#27U> 27L&,

[Rate] #27Vv 71T, Tracking #ER ELET,

[Amplitude O/E] #2Vv 7L %7,

[O/E] #2VU>27 LT, Input Connector (Wavelength) & ELE7,




3.2 KEZEN TS

12. [Ch B] #2Vv27L %7,
13. [Sampling] #27V>27LC, /7% Run [ZLET,
14. WEIFREINFELZD, [Auto Scale] #27Vy 7 LFET,

H
E
Bl
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3.3 ZFVYRILHAEDA—ILDEVFEYEREZRET S
ZITIESEF v N HETY 2— DL T CFP4 22— /L ORIE 7 5% 75
LT,

CFP4 £¥a—/UZ, LE8MEZIERRN 4 NS TOET, MP2110A-014
T, CFP4 €V 2— VDBV FNANHEE 4 F v )L RIRFICHE TEET,

WRIEYID CFP4 LIXBNCEE D CFP4 2 - 258 0T, TkDEEY
<9, MP2110A & CFP4 ##55¢121%, Data Out & Data Out CFURID R
=T NEFEAL TSN, RO DR —7 Va2 A58, B hMRY

PBEELMETEEEA,
= | |
=
=
-
=
RX1~RX4 M
TX1~TX4D
Data, Data Data, Data
Reference
Clock
FRIED [
N A

KHhTSFRIE
KRAVF
AIESHE AR

[ /
ooooooo

3.3-1 EvhRYEE 4 FrrI)LEFIZAET 55HE (MP2110A-014)
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3.8 BF VY RAHE 2—tDE Y NEVEEZRETS

1. PPG1~PPG4 ® Data Out &, 515 CFP4 O A Jjaxs 2 %[/ r—=7

IVCEERILET,
2. PPG1~PPG4 ®Data Outl, X(EH CFP4 D A Jjaxr 2% FEliflir—7
JVCHEHLET,

3. A7 var® Reference Clock #3284, CFP4 @ Reference
Clock & Sync Out % [Aliflh 7 —7 L CTHERE L £ 7,

4.  HEHE CFP4 D /jmx2r%#& ED1~ED4 @ Data In Z Rl /- — 7' /LT
ﬁLiTO

5. #HIE CFP4 o f1mxr%L ED1~ED4 ®Data In Z[Rldlr—7 /LT
B LET,

6. XEH CFP4 DY )ax s 2 gD N Tjaxr2l%, %7 74/3C  H|
PELET, %’

7. WEBOHIIaxs BN T TR ET,

8.  NHT IR EGEWEHIE CFP4 DA J1ar7 2 a5 LEd,

9. HHNTIDOLI—FHENNT A=t LET,
WA TZTDRO, A TF T HTebTEET,

N 7
A\ FE
ORI CFP4 (S A DT BII AL A, EHERADLALER
ATV EZRERL TS,

CFP4 MEMKAALRILEBZ BHE, CFP4 BT 2HEZNA
HYET,

PPGIED I
PPG/ED _| 1 0
PPG Data/XData ! [+] PPG Data/XData ! [+] Setup/Result Ch1
[oivhare u] Reference CLK BitRate
Variable . Variable " PPGIED
25781250 Kbits [0 ppm Internal ik ‘25731250 Kbits |0 vpm B=E
L — PPG Amplitude

@B |0.40 Vep 040 Vep  EaATT|0 a (040 Ver || ppgiED
ondition ————————————————————————— Che
Thieshold

m
m PPGIED
Ch4

A
101912016 15:48:53 !
ER 0 0000E- 10

45 E12 E9 ES E3 ED | GatingCyele : 45 ET ES E6  E3 EO w
Ec T e g F

o Day |0 H |0 M |5 s

@ 9.0234E+10 : Y : cc 9.0234E+10

et . | | Curem
FREQUHZ)| 25781251 sync Loss I I : ] 1 || FREote] 2571249 sync ons
s [ox Eor EE |_ s (v Eor  EE

3.3-2 PPG/ED ME

10. 77Vir—rarv o Rud [PPG/ED Chll #27UvZLET,
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E3FE JEH

11.

12.
13.

14.
15.

16.

Bit Rate, PPG Amplitude, ED Input Condition, 3T\ Test Pattern
R ELET, FELWEMEEILTE 5 % BERT O#EEI 2L TL
72N,

Gating % EL £ 7,
Ch Tracking @ [on] #27Uv 7L T, XFOEEHIZLET,

14 16 15

T =S i

ch1
|ﬁ BitRate  Variable 26761250 kbitls fooocoes ]
ED | Swnswp
1 u TestPamern PRBS 2°9.1 Edf Ed2 E4 E& E3 EO PI;ﬁJED
Stan Time 10/28/2016 20:23:49 ER Total 0.0000E-11
syncLoss [l Il
0% EC Total o ce ZET81E PPGIED
(ReLCED o eor  HE FREQ(Hz) 25781250 ch3

= BitRate  Variable 25781250 kbitis 5 050510 Cl
% - TestPatern PRES 248-1 E45 E42 E& E& E3 ED P';ﬁ’fb
Stan Time ‘ 1012812016 20:23:49 R 0.0505E-10
ess

SYNC Loss [l []

cc 1.5468E+11
o 140
il % e @O ™ FREQ(kHz) [ 25781245
D | DitRate  Vailable 25781250 khiis posccer |
3 TestPamern PRES 2481 E15 E12 E0 ES E3 EQ
Stan Time ‘ 10/28/2016 20:23:49 ER Total 0.0000E-11
sl o oo I o cc [ asmrEst | |
b o e HE FREQ(KHz) 25781248 jEcEns

J ErtRite  Variable 25781250 Wbite
4 TestPamern PRES 248-1 E15 Ef2 E8 E6 E3 EQ
[ 10/28/2016 20:23:49 ER Temal |  0.0000E-11

svNC Loss [l Il

2ETB1Ew
Progress 0% | Error mm =

cc
FREQ(kHz) 25781252

i

3.3-3 EvhRYERDRE

All BER Results @ [open] Z27VvZ7LET,

All Outputs @ [on] Z27V> 2L T, XFOEERIZLET, IROIAH Zff
LET,
BERT /{30 Output 7> 7 1~4 BETL TS (K2.2.1-3 &),
TV r—ar 4RO SYNC Loss 35T Error 23R4T LTV
AN

All Measurements @ ] 227Uy 7L C, LF-OEEFKIZLET, Gating
TRELTRH2RE 5L, ER, EC, CC, XU FREQ (kHz) (ZHIE
EDNFRRIINET,
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BUYE D FUEHRETS

ZOETTIE, V4RO LR ETIEEHALET,

41 ILURIDRER oo, 4-2
42 T=BDATEE e 4-5
43 VATLAZA—FERET D e 4-8
431 SAVE .ot 4-9
4.3.2 OPEN..ciiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeaa e aeaaaaaaaaae 4-10
4.3.3 SCreen COPY ..cceeviiiiiiiiieiee e eeiieeee e e 4-11
434 Initialize....ooooveeeeeieieeeeeeeeee 4-12
4.3.5 Panel LoCK........ccooiiiiiiiiiiiiiii i, 4-12
4.3.6 Local/Panel UnlocK .............ccooveviiieeeiieannnnnnn. 4-12
4.3.7 Before USe....cccoooieiiiiiiiiieiiiiiiieeiiieeeeeeeeee 4-13
4.3.8 MINIMIZe .....ooiiiiiiiiii e 4-13
4.3.9 Dock/UNdOCK ......coeovvmiiiiieeeiiiiieiiieee e 4-13
4.3.10 Remote Control............ccceeeeiiiiiiiiiicieieeeeeee. 4-14
4.3.11 System Information ..............oocciiieeiiiiiniinns 4-16
4312 EXit oo 4-16 Z
44 BEEFORIAEEDEI e, 4-17 <
45 HMF RN COREHEOBMEESL .. 418 )
46 BEOREEEHFVYRIILTEH TS oo, 4-19 %
47  HEHFvRILOBER BTHERERTT D 4-20 2
48 BEEREEDER oo 421 s
7
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FBL4E U FUORERETS

41 94RO

TV —2a T4 RUDELFRTIRDERLBY T,

BEERT! -  kEERT .
oxgs MERRTUT LEEELE SHAEL JPuHL A AT —
A=A f;j;él;,] EF v I HERR/N\—23)

BER#AR  |2mwmm | £HR T

7N
© System Menu AIlBERResults | AllMpasuremefts Alloutputs _
open L] > off on =00 Tput
[[o40038 |,

04.00.39

» PPG/EDCh 1 B I
PPG/ED
Bit Rate Reference CLK Bit Rate .
Variable n Variable n PPG/ED
24.3.28.26) |25791250 kbit's [0 ppm Internal I l i ] ‘25731250 Khitis | 0 ppm s
PPG Amplitud PPG Amplitud
040  Vpp ExtATT |0 a8 |0.40 Vpp 040 Vpp ExtATT | O 48 |0.40 Vpp PPG/ED
ED Input Condition ED Input C. Ch3
Threshold —M————— Threshold
7 w 7 i}
Electrical Electrical
N 7 R (solitun oo o e
Test Pattern Quiput Test Pattern

PPG | PRBS219.1 Syne Out [ PPG1_1/3CIk
ED  PRBS 249 Tracking  ON Clk Out Cchi2 114 Clock ED | PRBS 2491 Tracking  ON

Error Addition
o
Start Time ‘ 10/19/2016 15:48:53 Start Time | 10/19/2016 15:48:53
ER

i’
0.0000E-10 Gating = ER 0.0000E-10 Scope

E-15 E-12 E9 E6 E3 ED Gating Cycle E-15 E-12 E9 E6 E3 EO
« | o [ e L[
- 0 Day |0 H |0 m |5 S
cc 9.0234E+10 cc 9.0234E+10
Reset Reset
FREQ(kHz) 25781251 sync Loss [l [l Current ! FREQ(kHz) 25781249 sync Loss [l

L] 70% Error oQ L] 70% Error OO

ppgl PRBS 2491 “ POS ]

X 4.1-1 7T)5—23 94 RO DA

Ch 1 LIS DF v RV EBICRRE SN DI B, SCFVKE TRRSNET,




4.1 D FUDRERE

K411 7T)r—avo4 RO DRTEIER
e ZRBA
All BER Results T /D BER HIERREFRLET,

All Measurements

BK 4 FrrLoiy=HlE (MP2110A-011, 012, 014)
L, R 4 FApLDEET —4% (MP2110A-021~049)
OV TV TR B GE R U ET

All Outputs SOV ASE — B EE (MP2110A-011, 012, 014) D4
F RN OHN 2[RRI AT LET,
Ch Tracking BT ROy —h, TANNE— ) PPG/ED h7v%

VIERRE, B OV =T 7B F L 1 ORTEICHEBS
BTET,

System Menu

WOHERL TRk LET,

+ Save
Open
Screen Copy
Initialize
Panel Lock

+ Local/Panel Unlock
Before Use

+ Minimize

+ Dock/Undock

+ Remote Control
System Information
Exit

Ty ivarsrA=ma—

BAET DR ERE R RN E T,
FoRENHBNEMBEIL, A7 a kB Ed,

RREFR

WD 3 FFEDIRREA R RLET,

MP2110A BVE—MHlIfEHSTWNVET,

By MAVRONE S E-1T TVt vnm
Aa—T DT —Z ST,

PPG OWT DT ¥RV NBAE 5N X
NTNET,

Remote:
Measure:

Output:

R T

T lar Ama—TCBIRLIEA X T = — ADRTEHEH
BIOWEM RBERINET,

H PR

MP2110A IZRESNTWA A fTEZEZFRLUET,

N—Tar KR

VIR 2T N—=Ta NRRINET,
N=Tar PHEFINTORWEES, RBTERINET,

v
i’
X
M
v
%
3
1
‘a——
%)
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T g A a2 — |CERENARL L OFFE TS SN AA Fvar V7 M o
TIWESTEDLVET, BREINDREZ L EF T a ORE, ROFRITRLE
bg‘o

F 412 TP av A a—IIREINBZREY
FT a4

. MP2110A-021,

77>7*<3> 022, 023, 025, 026,
A=a—REY | MP2110A-011 | MP2110A-012 | MP2110A-014 | 030, 032, 033, 035, | MP2110A-055
036, 039, 040, 042,
043, 045, 046, 049

PPG/ED Ch1l v 4
PPG/ED Ch2 - 4
PPG/ED Ch3 - -
PPG/ED Ch4 - -

AN NI NN

Scope - - - v -
CRU - - - - v

% : CRU IZ Scope A7 > arMMFERT, MP2110A-055 AMFEET HEED I
FRSNET,

Ty rvarAma—OREEI)y 7T HE, PIES B I ONMIER RE R
HPEHAFRRSINET, THEEOBRIEFTIETROEEZS L TIZEN,
PPG/ED: HHE
Scope, CRU: % 6 &




4.2 F—HDAL

4.2

T—3DANFE

MEOBEHADBR, BT —%, XFT IV RUICFEKRSND/ IR

NIBATILET,

AT 7 —H ORI L > TRIRSNDSFNADR RV ET,

RENF—A DRIV

By —MRBEREDEIET — 42 AJT 21203, ZOBET =2 D5as

UL FET,

X 4.2-1 DREIF— AT Sp v idFoREnNE7,
ERDORHX—%7Vy 7L C, HEEFETHHZEIRLET,
EFORHF—%2I7) 7 (EEEZET,

T—5%

T—ADEHE
EZEPY

EZRSY

FACARE

HIEANI
KENF—

RE

HDHE

4.2-1 REIF—AH/AARIL

ANKTRYVEZ

RKHIF—= ATJ RN DREATKIET HF — R —RDOF— B IO ~T 2 F%,

WDFNRLET,

£ 421 F—AHR—FELUVTORDEELEDRIG
o | ok YA
A T YL ZARA— V%8,
v ! FRIS7 NS AA — VA& (0],
< —
> —

v
e
X
M
v
%
3
1
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%)



BLE D FUERHEBETS

HIEA N/ RV

4.2-1 OBIEANIREIF— AT SRV DRRGER R Z %0y 73Dk,
4.2-2 DEAEAT)SFIVISFIRSIE T, N RVTERENDFT—OFHH, B
MBI CANTELHMIL, 7 — AL THRRVET,

RENF— AN SRNFRRE 7V 7T 58, K 4.2-1 DRHAIF—AT)3301
ERRLET,

FACARE

F—4%__|
F_mp—7 KEHFX—AH
& i INRILFRRRAY

A RB B IR TE

4.2-2 HEANIRIL

BAENT) SNV DREAKNET HF— R —RDOF—%, RORITRLET,

z42-2 F—R—FDEELDF IS

RELD | F—KR—FD | RRILD | F—KR—FD

kg *— AR5 F—
0 0
1 1 +/— —
2 2 CLR ESC
3 3 << BS
4 4 Enter Enter
5 5
6 6
7 7
8 8
9 9




4.2 F—HDAL

YIb 7 HF—HR—F

T AN IR ED LT — 2 ANS)THIZIE, [Screen Keyboard] #27U> 7L %
T K 4.2-3 OF =R —RPRRRENETOT, F—%27Vv 7L TLFEASLE
97, [Shift] & [Caps] (X1 FIZVy 7T Hlmy I Ed, vy Z & Rd 51203
IV ILET,

‘ 10282016_184941477_PPGEDCh1.PE1_

EEIIBB@BIIE\E\DD Ny

o ]

I Il | [k ] [ conca ]
/ |
\ / / /
h—YILDBEH RE IWYUEL

1% FHIR Z
N
®4.2-3 YIr9z7X—HR—F ;
%
Keyboard j%
1E
T
)

EBIEIIIIEIEE\I
o el e (o) () oo o) [ o] (o] (o] [

e &) (8] (2] (o) (o] o) (] () (] o] [

F IBIIIEE{III

IIBI

=

Cancel

|

K4.2-4 YIrIT7F¥—R—F (Shift ¥—0Ov k)

[ (e (el (o] (] (o] (o (o) (o) (o) (s

o el e (o) (o (o] e [ o] fd [ [
B () (o) (o) (8] (o] (o) (o] (e (o] (o) (e
IEIIIEEE\D h

| o] Lo [

)
=

X 4.2-5 Y7tz 7F—R—F (Caps F—OvIkf)
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43 JRTFILAZ1—FH/TFTSH

VAT DA 2 —TITR DR ERBIOHER B TEET,

« BESRIEEHEIE R RORAE (Save)
- HESMHOHAEY (Open)
T4 RUA A=V DRAF (Screen Copy)
Kamax EOHIHUE (Initialize)
- RxpmyZOE (Panel Lock)
- Xpmy 7 BLOE—MNRROMERR (Local/Panel Unlock)
« FPEARE T A OEL (Before Use)
© U4V RUFRROER/ME (Minimize)
© AV RURRMEDOHE (Dock/Undock)
« UE—NlfEA 27 2 — 2D E (Remote Control)
« VAT AEROERTR (System Information)
- TV —2ar DT (Exit)

VAT MA=a—%FKoRT DI, K 4.1-1 O [System Menul #27U> 7L %7,

© System Menu

Save Open
Screen Copy | Initialize

Panel Lock
Before Use Minimize

Remote

Dock/Undock Control

431 YATLAZa—




4.8 P ATAX=2—3RETS

4.3.1

Save

BIEEBERIVREREREI7MIVIZRET S
1. [Save] 27Uy ZLFEd, Save /SRR RINFET,

2. REFETHT —HERNPOBIRLET,
[PPG/ED Ch 1], [PPG/ED Ch 2], [PPG/ED Ch 3], [PPG/ED Ch 4],
[Scopel, [All Setups]
FRENDEY 22—V, A7 a ko TRADET,

3. [PPG/ED Ch 1], [PPG/ED Ch 2], [PPG/ED Ch 3], [PPG/ED Ch 4] ,
BEW [Scopel DEXIT, 7 —XOFEEE R LFINLET,
[Setting]: HiE S
[Result]: HIEREF

4. T7ANEDPRRENET, 77 ANVAHEEE T 5L XL, [Screen
Keyboard] #27V>271L %7,

FALAREY

v

File Mame "Module” x| :j
F‘

| 10192016_160750833_PPGEDCh1.PE1 ’7
1

| Screen Keyhoard 0K 'ﬂg
‘a—

%)

5. VINI=TF—R—RTT7ANAENILET,

6. MrRfFT2LET [OK], FIET5EXIACLIARZ L Z2 2Ty 7 L ET,
HEREDOT 7 A IR OT VA \ARAFSNET,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Setting

B EFERDT 7 A MIIRD T VAN ARFESIVET,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Result\CSV
CA\Users\Public\Documents\Anritsu\MX210000A\UserData\Result \TXT

CSV 77 AT, FHRY TN 2T IHHFZ T2 N TEE T,
TXANT 7 A ML, THRAME T (X TR LR TEET,




BLE D FUERHEBETS

4.3.2 Open

BIEEHET7AILDOHEAHT

1. [Open] #27V> 2L %7, Open /SRVISEIRINET,

2. KBLTAEDa— ERDDLBIRLET,
[PPG/ED Ch 1], [PPG/ED Ch 2], [PPG/ED Ch 3], [PPG/ED Ch 4],
[Scopel, [All Setups]
FORENDEY 2—)UE, A7 va il TRV ET,

3.  TFANEBIRTDEZATOT R I AINERENET,

FACARE

Module

10192016_160750833_PPGEDCh1.PE1

4. BAHWDTTANGLEI)IUET,

5. wAMVAEFETTHEET [OK], FIETHLEIIALLRI 227 LE
‘a—o
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4.3.3 Screen Copy

BEEA A—CIT7AIVIZRETD
1.  [Screen Copyl #7UvZLET, 77 A/VEIRE AT 0l Ry 7 ANE RSN
E3raR

File (=

Drives File Name [ 10192016_16184132

PNG Files

File Type

l Screen Keyboard

Directories File List
= Anritsu ©110192016_16184132.png
= MX210000A
Log
- 8ysFile
Tmp
=-UserData
Mask Save to
MATLAB = C:\Users\Public\Documents\Anritsu’'MX210000A' Use...
- Pattern

i Screen Copy

.. Setting
-Nownlnades i

2. Drives MR #, Directories DFEREIV LT, IRFELT AN T HZRE
LEd, Save to ICT7ANF A NRFRENET,

3. File Type DA DRZAZNL, IRFET DT 7 AN DT+ —< YRR RSIT
WET, RFE7Yy 7T 5L, [PNG Files] & [JPEG Files] #8025

v
e
X
M
v
%
3
1
‘a——
%)

nEJ,

4. T7ANHEANDNT YA, [Screen Keyboard] #27U> 2L T, 77 AV
AHERELET,

5. BEfF77AVE LEETO5A1E, File List ISR RINDT 7 AN 5Ty
JLET,

6. [OKl 27Uy 742%L, BT 7AVBRIFSIVET
EESREOEAIR, HEBAY -V REIRSNET,

[Default Name/Root] Z27Vy 73 5L, ZHNT LT 7 AN B HEIZER ES
ET,
TANE DYPIEITIRD LBV T,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Screen
Copy
T ANAOPEMEIL, BfFHEREZITT,
20174 1 A 17 A 12 K 5 53 55 B 523 ITIRAFLT=T7 7 A VA ITIRD EHIT72D
£7

[JPEG Files] %4 01172017_120555523.jpg

[PNG Files] O34 : 01172017_120555523.png
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4.3.4

4.3.5

4.3.6

Initialize

Panel Lock

AEEHENIET D
1. [Initialize] 227Uy 7UEd, FIULAAED FATEMER T4 AT 0 Ry
ANFTRENET,

2. WIHUbEEITTHEXNT [OK], #1ET5EX01E [Cancel]l 27V 2 LFET,

AE S =Bk )

VAT A= a—LANDOT A RUBEE IR LT AT 8%, 33y 7§25 | LR
ESr

1.  xpmyr35i20%, [Panel Lock] #27Vy7LE7,

2. VAT LA=a— WREEEIR, BIOHBERE R IZE S DS EEN T FoRIC
R0FET,

NI I LT, VAT AA=a—EEFRA T IIRECEET,
NENaY T THE AT AA=2—|Z, [Local/Panel Unlock] RZL 7T #ET
XET,

MP2110A ZVET—hilfEI4 5L, MP2110A 13ty /S ivET,

Local/Panel Unlock

NRILAYIERERRT D
1. [Local/Panel Unlock] #27Vv7 L %9,

2.  JREEFRIRD Remote 7o 7 AMEATLET,
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4.3.7

4.3.8

4.3.9

Before Use

Minimize

Dock/Undock

HESNKRORBAETAHEBET S

[Before Usel #27Vv /L %7,

B4R BBANT, HERMROETANRRINET,
AR 12y 40 T,

| =

ESDvideo

Notes on Grounded Power Cords
¢ e BE

[
Instrument A Instrument B
i B

8 A
\-.

Earth potential ithE{i
#Value using 100-V system;
100V when using 200-V system.

#eRADGER 100V ik

ALWAYS use a properly grounded 3-pin power cord. NEVER use a 2-pin power cord or

ungrounded 3-to-2 pin power adapter.
SMER ERRME 3 SRS, YER 2 HhBSRFENN 3 F ) eSS,

__ ||___ PPl 2

¥ O =B

00:49

= || &

FoiEad 4 100V

X 4.3.7-1 BERAKROFBPETADRTI4VED

D4R RRER/NMET D
1.  [Minimize] Z27Vv7L%ET,
F RIS T INFoRENET,
HAY3—Z [MX210000A] BERFSIVET,

2. UURUERFRRT AL, A= [MX210000A] 22700270 £,

DAVRDDRTAZEEETD
[Dock/Undock | 27V 7LFE7,

Dock OBEITTA4L RUNEREDOE FIZEESI, VA RUEBEITEXEE A,
E=HORGEEN 1280 x 800 DEX|T, TV —ar v Rz 4 T

IRSHAIENTEET, 12.9.3 B E=FORE I ZBRL TLIZSVY,
Undock D&, VAV RUEBEITAHZENTEET,
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4.3.10 Remote Control
[Remote Control]l Z27Uy 73 5L, ROXAT TR IANKRIIET,

Remote Control @

GPIB

Address |1

Raw Socket

Port Number | 5001

Network Connections
Local Area Connection {Left)(DHCP)
IP Address | | | |

Subnet Mask |

Gateway | .

Local Area Connection {Right)
IP Address |192 _|168 | 1 | 10

Subnet Mask |255 . |255 ] |255 ] | 0

i N ) [ |

l Change Network Connections

4.3.10-1 Remote Control ¥4 7 A4 RvyH R

GPIB #E&E9 5IZIE
1. GPIB® Address DT F ARy I 2% 7V 7 L F1, TRLAZ AS1455 A4
Tud Ry ANEET,

2. GPIB7RLR% 0725 30 DHFIPHTASILET,

3. [OK] 7V FALEENRE T LET,
[Cancell 27Uy 795, FHELIEIRTVESNET,
A—HRYEHRET HICIE
1. Raw Socket @ Port Number ®7 ¥ AR Y7 A% 7V F9,
R—=FATTT 4 RUNRBHEET,
2. FEHZROFEHTHRELET,
Port Number: 1024~5001

4-14
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3. MP2110A @ IP 7RV A, 7 Rxyh~v A7, BIOF— )= TRV A%
9 5121%, [Change Network Connections] %2V L %3, Windows
@ Network Connections % A7 RV Ry 7 ANFKRSINET,

E=3 Bl =
S =
(I [ » Control Panel + Network and Internet » Network Connections » ~ [ 4 ][ Search Network Connections )
Organize = - 0O @
Bl DONOTCHANGEL ALy DONOT CHANGE2 Mo Loce Area Comnection Lefg
BY  Unidentified network B®  Unidentified network PS5 Unidentified network
@7 Intel(R) 1211 Gigabit Network Con... @7 Intel(R) I211 Gigabit Netwerk Con... @7 Realtck PCle GBE Family Controll...

ML ocel Ares Connection (Right)
M Network cable unplugged
K @7 Realtek PCle GBE Family Controller

4. [Local Area Connection (Left)] F7-1% [Local Area Connection
(Right)] 7 Aar%427Vv 7L, [Properties] #27V> 7L %7,

5.  [Internet Protocol Version 4 (TCP/IPv4)] %#Z7VU>Z71L T, [Properties]
UL ET,

6. Internet Protocol Version 4 (TCP/IPv4) Properties % A7 122 7R AD
HAZRELET,
rI|'|.ternet Protocol Version 4 (TCP/IPv4) Properties l ? i )

General

‘fou can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

v
e
X
M
v
%
3
1
‘g—-
%)

() Cbtain an IP address automatically
@) Use the following IP address:

IF address: 152 . 168 . 100 . 2
Subnet mask: 255 .255. 0 . 0
Default gateway:

Obtain DMS server address automatically
@) Use the following DNS server addresses:

Preferred DMS server:

Alternate DNS server:

[T validate settings upan exit

[ Ok ][ Cancel ]

Local Area Connection ® IP 7KL 2% DHCP (245 H B UG 285G
I%, [Obtain an IP address automatically] #27U>27L %9,

7. [OK] &2V 73 2LRENTETLET,
[Cancel] &2V 79 5L, BELIAEITRVIESET,

2
FlE 3 @ Network Connection % A7 277"y AT, Intel(R) Gigabit
Network Controller DR EZZHLRWNTLIZSWN, ZOXELXE LT H
L, TN = ary NEFICEBL2<2DE T, Intel(R) Gigabit
Network Controller O EZEHLL CLE-H AL, FIH 6 T
[Obtain an IP address automatically] 2L T7EEUN,
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4.3.11 System Information
AT LIERERTT D
[System Information] #2V>2LEd, System Information % A7 127"y
AMFRSINET,
/‘}7|~"7:|:7/§—°/°3‘J

System Infarmation / %

=
MX210000A BERTWave Control Software! 07.02.00 !
2020-04-01 11:08:29

Mainframe MP2110A

Serial number: 2110190715 Seftware Options:

FPGA: 27 95(PAM4 Analysis Software)
08 Windows 10 loT Enterprise 2019 LTSC 96(Jitter Analysis Software)
Local Area Connection (Right):

MAC Address:  00-0b-ab-db-c0-55

1P Address: 0.0.0.0

Local Area Connection {Left):

MAC Address:  00-0b-ab-db-c0-56
IP Address: 0.0.0.0

DO NOT CHANGE 1:

MAC Address:  00-00-91-07-6d-3d
IP Address: 169.254.203.57

MAC Address:
IP Address:

Scope Module: A21-00 03/06 2020-03-19 18:56:27
Options: 24(Precision Trigger)
32(Dual Optical Scope Baseband Flat)
58{24.36125G Clock Recovery (ElectricaliOptical))
MAC Address:  00-00-91-07-6d-3¢
1P Address: 169.254.1.155
ScopelFPGA:  1.02.03
ScopeZFPGA:  1.01.01
Scopelsyst:  2.01.08
Scopesyst:  2.01.08

Version

#1: A2200 03/06 2020-03-19 18:56:27
A23.03 03/06 2020-03-19 18:56:27

#2: A22.00 03/06 2020-03-19 18:56:27
A23.03 03/06 2020-03-19 18:56:27

Trigger: A24.00

CRU: A26.00 03/06 2019-12-10 09:58:13

l Save To Cliphoard l l Save To File l | oK |

4.3.11-1 System Information &4 7RAJ Ry H X

[Save To Clipboard] #27Vv74 5L, 3 A7 AEHR) Windows D7V FR—K
\Zae—siETd,

[Save To File] #27Vv279 %L, Save XA TR Ry I ANRFRSNET, 774
N2 & ANTILT, [OK] 220y 0§58 AT MERNT 74 WITRFSNET,
[[sove [

| SystemInformation.txt

l Screen Keyboard

[Exit] #27Vv 79 2%&, System Information #4707 Ry 7 ANAUET,

4.3.12 Exit
FI)r—2avE8T35
1.  [Exit] 22Uy 7 ULFET, & TEMRTAXATRT Ry I ANFRENET,
2. ¥ TTHEEIT [Yes], BIET5LX1T [No] 22Uy 7LFET,

TV r—var e mERET 551, T AV 7O MX210000A X7 VT
Uo7 L7, £721%, Windows D AF¥ —hA==2—75 [All Programs] —
[Anritsu] — [MX210000A] %#27VU> 27U %7,
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4.4 BEFrRAEEDHY

K ==
4.4 EBFYRILVETOHN
MP2110A 1%, 7 VVANRE — LR T 1V 1~4 OH T ERIRFCA A7
HIENTEET,
INLRINA—UREBDIEESEHNTHIZE
1. X 4.4-1® [on] 227y 7 LFET,

2. [on] OILFREREIIEDVET,
REEF RO Output 7 7RI LET,

All Outputs

off on

4.4-1 All Outputs K22

INWVEINR =R ZR D BT v AIVINDE SR IS IVET,

INIARNF—UFKEBRDIEETH HEEILETBIZIE
1. X4.4-1® [offl] #7V7LFET,

2. [on] OLFRABIZEDVET,
REEFIRD Output 7> 7 VHITLET,

PNWARG =R A D BT v VDR S I Ik L ET,

v
e
X
M
v
%
3
1
‘g—-
%)

Az
MX210000A Z 8L 721% TiX, All Outputs A& 13 [off] T,
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45 BHEFyRILTOREINEDEREIEEZLE

MP2110A I35 K 4 T RNVOFRVRRTEE, 4 T RNVOWEET —2 D% 7
VT ERIRFIZFATTHIENTEET,

WEZ [FRFCBAG T DI21E, K 4.5-1 D ] 27Vy 7T,
JREEFR RO Measure 7o 7 3 mITLET,

HEZFRFFIZIET5121F, X 4.5-10 [B] 227V 70FET,
IREEFIRD Measure 72 7 MMHEITLET,

All Measurements

] |

4.5-1 Al Measurements 1R3>
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46 HEDREZRET 7/ CEETS

46 BEDHREEZERTYRILTEHT S

MP2110A-014 TiE, Ch Tracking NFE RS ET,

lon] #27V>279 %L, Chl ® PPG BLOED iR &N, 1EFNDF ¥/ D PPG 1
JOEDICREENE T, ZORET Chl DRTELEZLE T 5L, 1FNDOF ¥ R0

REbEESNET,
Ch Tracking
T_ T
4.6-1 Ch Tracking
LU DORREPHEELET,

Test Pattern

ED Tracking*

ED Gating Cycle (Repeat/Single/Untimed)
ED Gating Period

%k :  Ch Tracking% [on] (27 5&, ED ® Tracking ! ON (27209, 72721,
Ch Tracking % [off] (2L, ED ® Tracking % OFF (2720 F A,

v
e
X
M
v
%
3
1
‘g—-
%)
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47 HBEHFvRILDBER AEHEBERTT S

MP2110A-014 TiZ, All BER Results 28&RSLET,

[Open] #2Vy74 5L, £F ¥ x/L® BER HIER EAFRENET,

All BER Results

Open

4.7-1 All BER Results

© System Menu Ch Tracking All BER Results | All Measurements All Outputs 102812018

off an open L] o Measure | Output 20:24:20
05.00.25

PPG/ED
Ch1

] I § R
Bit Rate Variable 25781250 kbitls 0.0000E-11
Start/ Sto| .
ED Test Pattern PRES 2491 E-15 E-12 E9 E& PPGIED

All BER Measurements { Close

Lo [

E
2
e
<

m
&
m
&

Ch2
1 Start Time | 10/28/2016 20:23:49 ER Total |  0.0000E-11
i sync Loss [l [l o Tom . cc 2.5781E+11 PPGIED
Progress 0%  Error BE FREQ(kHz) 25781250 Ch3

[ O Bit Rate Variable 25781250 kbitls 9.0505E-10 ]
Test Pattern PRBES 249-1 E-15 E12 E9 E$ Pzﬁffn
Start Time | | 10/28/2016 20:23:49 ER Total 9.0505E-10

N3
m
&
m
&

SYNC Loss [l [] e Tom cc [ 1.5468E+11
Progress 0%  Error W FREQ(kHz) 25781249

|ﬂ

o O Bit Rate Variable 25781250 kbitis 0.0000E-11
Test Pattern PRBS 279-1 E-15 E-12 E® E$
Start Time | 10/28/2016 20:23:49 ER Total 0.0000E-11

sYNC Loss [l Il

Progress 0%  Error . . EC Total
EX " a p
o [ BitRate  Varisble 25781250 kbitis 0.0000E-11
4 Test Pattern PREBS 279-1 E-15 E-12 E-6
Start Time | 10/28/2016 20:23:49 ER Total 0.0000E-11

m
&
m
&

[
cc 2.5781E+T1
FREQ(kHz) 25781248 SEREE

|ﬂ

m
b
m
&
m
&

i

sync Loss [l [l e Tom cc 2.5TB1E+11
Progress 0%  Error [ | FREQ(kHz) 25781252

4.7-2 All BER Results &7~

% 4.7-1  All BER Measurements D42

B FR ERBA
Start T _RTCOF v1/L?D BER HIEZBHIELET,
WAV A A —7 OREIXBELEE A,
Stop T _RTCOF ¥/ BER HIEEEIELE T,
WAV F A —7OREIREIELEE A,
History Reset T RTOF ¥ /O History 77 %V N ET,
Close All BER Results -2 #& TLET,

Top Menu D7 7> 73 ar R4 %270y Th, All BER Results Z XU E
‘a‘o
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4.8 BFFEIREDORTR

Bt EBEZIFER T
HATEEEANT Y o R Oh FIcFRESnET,
H AT &3, Windows D3 v — LR 2L A B LES,

REEDRT
WD 3 D>DT T TIREERZ R RLET,

£481 SUTDOERT

So7 IRRE
Remote MP2110A H3VE—Mil#EIZILTWET,
Measure B MRV ROWPE P E2 T TV T A aRa—T ORI
T =2 ERGT T,
Output PPG DENIPDT v b, (55N HIIESITOET,
BERT 7SV DT 7 AL TLIZEW,

4.8-1 JE—MEIFHOERT

v
e
X
M
v
%
3
1
‘a—-
%)

Measure

4.8-2 EvFRYBMEDRFITEET —2BMFFORT

Cutput

4.8-3 PPG DESAHAFDORT
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$6% BERT DEEL

ZOFETIL, BERT £V 2—/LOREHEH LY MRVZHIE T o7 iEZ2B L&
j—O

51 BERT DEEETFME oo 5-2
52  PPG/ED EE ...ocooveeeeeeeeeeeeeeeee e e aeeins 5-3
521 HEHOYIEBETET D oo 5-7
522 EYRL—FDERE oo, 5-8
523 INF—UFERTET B e, 5-9
524 HABHEBTETD oo, 5-12
525 SyncOUt ZEETET D ooevereeeeieeeieeeeeeneeiens 5-13
526 CIKOUtERTET D oo, 5-15
527 EYFBYZEEATD oo, 5-17
528 FRUBHAEZERTETD oo 5-17
529 ED DAIEEHBERTET D e 5-21
5.2.10 BITEFER oo 5-23
5211 BIEREREIRTETD e, 5-24
5.3 BREDHIFIEIR ..o 5-26

os
=1
=
-
D
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7
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5.1 BERT D&%

( FBs )

Y

HEIOVIERTET D

Y
NIV I%E
ERT M7

LVvE

A
EvhL—rREE
RET D

|

EvkL—rR# \
hVariablemh?

E FIR

AP FIEZ RO R LUET,

(&L

A

Y

B ERET 5

Y
B/ RMEERET D

Ext Clk In
axRoAI2oavy

EANTD

(PELEZRET S |

Y

[Apply] RE>

(= A
0009 %

ARV

EvbL—FERET S

<
&
<

A
PPGODIRIEZERET 5

EDDAAFE LEWME

ERTET D
(YA
Y
NERESRE
ERT M7
LVE
NEBEERX PIEEBEER
0IZF 5 ANT D

y

X 5.1-1

BERT MERXH

ERATH?

LZ

< RS AESE \

(&Y

Sync Out#:%
R

\L

RYBRHE &M, EDDOAIE
KHERETD

N4
[Data/XDataZONIZ§ % ]

[Start/StopE%U w533 |

®’T

TR EFIE




6.2 PPG/ED g

5.2 PPG/ED EE&

Ty rvard—o [PPG/ED Chll #2VUy 73 5L, IRO/SFIVPERRINE
T, Ch 1 USNDF vV EHRICHRESINDHEBIL, XTRKETEREINE
7,

» PPG/EDCh 1

PPG DatatXDalaE OFF g. I Setup/Result l

Bit Rate Reference CLK
Variable i —_ I
ppibte | |25781250 kwies [0 pom [ ntema
PPG Amplitude
040  Vp-p Ext ATT |0 dB [0.40 Vp-p
ED Input Condition
Threshold —M88 ——«————
Electrical i
Test Pattern Output
PPG l PRBS 229-1 “ POS | Sync Out l PPG1_1/8Clk I

ED  PRBS24941 Trackiug ON Clk Out chiz 1/4 Clock

A
ED Result "All" Evror
Start Time ”“ e an)eeles

ER

SO Gt

E-15 E-12 E-9 E6 E3 EO Gating Cycle Repeat
EC [ ————- Start / Stop .
IU Day (0 H |0 Mm (1 S
cc J— History
Reset
Current !
FREQ(kHz)‘ ~ syNc Loss [HI [l
0%  Error . .

20 vie [l

)
=
=
H
D
5
1’E
%
%

5.2-1 PPG/ED &E/\RRIL

Reference CLK % [Ext Clk In] (2% ELZHEE, B b —DOFRITIKDIK

DIV ET,
Bit Rate Reference CLK
Sl SOl s ™ [ eiihg |

5.2-2 ExtClkIn Z8&ELFEEDE YL —FRIR

53
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[Setup/Result] #27V> 7§ 5&, RXNVDRRVEDLVET, O —E
[Setup/Result] #27V> 735k, X 5.2-1 DFRRIZEVET,

» PPG/EDCh 1
Stop | Start I 'g:‘:s? Setup/Result

5 0.0000E-10

E<15 E-12 E-® E-6 E-3 E0

syNC Loss [l [l EC 0

eror MM cC [ 2.5781E+10
0% FREQ(kHz) | 25781249

0.0000E-10

E«15 E-12 E-® E-6 E-3 E0

syNc Loss [l [l EC 0

Error L | | cC [ 25781E+10
0% FREQ(kHz) 25781251

0.0000E-10

3 R E-15 E-12 E=® E-6 E-3 EO

syYNC Loss [l [l EC 0

Error [ ] | cC [ Z.5781E+10
0% FREQ(kHz) [ 25781251

X 0.0000E-10

4,ER E-5 E12 E9 E6 E3 ED

syYnc Loss [l [l EC 0

Error | | CC [ 2.5781E+10
0% FREQ(kHz) 25781248

X 5.2-3 PPG/ED #58/3%JL (MP2110A-014 Di5E)




5.2 PPG/ED [FEi#

INFNVOBHAZROFITTRLET,

% 5.2-1 PPG/ED M EEHE

E2E &R
Setup/Result PPG/ED X3V DOFRELVEZ FET,
PPG Data/XData PPG 224 D7T —2 M &G0 Z £,
XData %, [Effi/SF%/LDData% FMWLET,
ARTRIT —ERH NS TNDE, RE ORI ST LET,
Bit Rate™! Reference CLK 7% [Internall @54

REHIV 7T, E B RINLE T,

Variable &N 725513, B N — R ELET,

RELT-E YR —MZRL T, =100~100 ppm DO#iFH TR A2 R E TEE T,
Reference CLK 7 [Ext Clk In] O34

N7y s AT, Reference CLK IRBER RN AR o 7= Z 2 MR L TG
[Applyl Z27Vo 7L TLIZEWY,

W R — AR LA 7 ay 7 DRI END E, SNy 7 EEH#EE v
L —IRFIRESNFET,

Reference CLK IKHE

U oy 7 ORIMIREEZ LR ET,

R Rl HHEZOo s ERIHTEEE A,
i Aoy AR LUELER, R — T —Z LRI WO ER A,
W B oo s8R E— 7T — AL REIBILCOET,
PPG Amplitude FHDOTHFANR Y7 AT, Data Out 217X X Data Out 2 x 7 X ZH &N A1E B0

RIEEEARELET,
Data Out ==r7%&Data Out = +7 X | a e T 55 51%, LD EZ Ext
ATT IZRELET, BRGOHAShDHE S OREEENS T RSN ET,

JE:
Data Out =~/ #tData Out 72|21, R EEORIE AL TIFE
AN

ED Input Condition

WE %)y 7T, ED D AN TR E IR £,

FHOTXANRY AT, Dataln 23272 L UData In a7 DLEVMEEEZREL
F7,

Data In =74 Data In aR7 X EaE T D5 01L, FOE 2% Ext ATT

;‘3?.-
Data In =x/%L Data In 2x7Z |23, FIUEEREDOEE R HEL TS
AN

*1: MP2110A-012 TIZ Ch1& Ch 2 T, MP2110A-014 TiX Ch1~Ch 4 T
it- il \—uxﬁéﬂjf—a—
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% 5.2-1 PPG/ED MHRFIER ()

=R

Bl

Test Pattern™?2

RELH VI UT, TFAMSE— 3R FT,
POS F721X NEG 220w 7 358, TAMIE = Ofth AT caEd,
T ARG =3 €17 ORBMEIFIRO IR ET,
POS: Data =/ XDE/LE) Datad R/ X DEILIVE,
NEG: Data= 7/ Z D FEE)S Data 217 ZDFEEIDE,
ED OF7 AF— 2% PPG LRILEREIZT D5 A 1E, Tracking 2 [ON] (ZLET,

ED Result

EYMRVDOFIRTIEE TV EAET,

Start Time

Yy bRV EZ BRI N RSN ET,

Elapsed Time

By MAVIEZBRAEL TOD ORI RF RS RSN ET,

Remaining Time

Gating @ Time TaE L7ZHFHG, B MR HIE OREIE RFE] 2 5\ RFE 3R RS
ﬂij‘o

Start/Stop

ey hRORE AR AR, EidfFIELET,

History Reset

Sync Loss, Error ODEAN £REHELET,

Reference CLK™!

AT 270y 72 RNERLET,

Internal: WD 10 MHz FiRgs 2 LD 7 my 7446 H
Ext Clk In: Ext Clk In 227 2pb N jshormy 7z ffi
Sync Out™! Sync Out, Sync Out 2RI XTI TDHIEHDray 7 RES A AR ET,
Clk Out™1 Clk Out =7 X T D15 5D rmy 7z IR L £7,
Error Addition [Insert Error] Z27V>74 5L, TAMNE =8 Y MRV AZIL, ARIOT 70

1 BRI RUTLET,

Gating Cycle™?

RE )y LT, By MR DORIE Tk @ RLET,
1 [\ MV RIER R 2R ELET,

Current

By MRVHIE PICEMOF R E BB 55A0%, R¥Fa% [ON] iIZLET,

*2: MP2110A-014 C Ch Tracking 7° [on] @334 12, Ch 1~Ch 4 T
RIESILET,
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5.2 PPG/ED [FEi#

521 REHOVHEERTETS
BERT %, 7 —#DORERBIORVREEZ T 572D oy 72 HLET,
AT OMAGIRZ R HIRIRLUE T,
+ MP2110A NESCTRATINEZ a7
« Ext Clk In =27 &b A1 SNAHIVE ey s

WERZ oy 7 DRERET, EIFRAHR AL T 1 K% T+10 ppm T,
SR ZITIR DG AL ET,
EOERL 7y 7 DRZLHEE
W7y 7 KOBREEE ooy 7258 &

% 5.2.1-1 Reference CLK M%E

Ext Clk In IZA
Reference CLK HoL:L 95789 DE
EE (MHz)
Internal WD 10MHz FRasIC L DNER 7 a2 % AF H
Ext Clk 1/16* Ext CIk In =7 ZNHD AN JSNHINHRI a7 | 593.75~887.5
Z A
Evhl—h 9.5~14.2 Gbit/s DH A& Z
SR vy 7 DJE P EE y b — RO 43 JE i =)
16 12720 T, ;
Ext Clk 1/40 Ext Clk In 2 x7 b0 AN fisnsibiray 7 | 607.5~705.0 Pl
A 1E
B vkl —h 24.3~28.2 Gbit/s DHE j3
BB DRBE L E ML — R4 &
40 12720 FE T,

k1 MP2110A-093 ##5# L CW\ A A IcERENET,

A
S 77 % fd FIREFIC Reference CLK JREEFR R AIZSITLTCWS
A, [Applyl #2707 L TLIZEW,

Ext Clk In =37 X%, ZHFEASINTNET,
PRIEAY 0.2~1.6 Vp-p DIEIR /213 DO 542 AL TIEE W,
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522 EvrL—FDERTE
Reference CLK % [Internall (Z3%EL7-EX I Y N — R ELET,
vkl —h&, PPG/ED @ Chl 7> Ch4 FTHEOBRETT, mEx 1L,

PPG/ED Chl O/ "3/ Tl yh—haZH 35E, PPG/ED Ch2~PPG/ED
Ch4 OE YR —hyEHEINET,

1. Bit Rate DR %27V 7L ET, FKEZRINT D70 RURHEET,
FRENDRZ L DT, MP2110A-093 OFHEIZ L TRV ET,

"Bit Rate Standard Value

Variable Ethernet OTN Fibre Channel InfiniBand

Variable 100GhE/4 FEC 0T 32GFC InfiniBand EDR
1 B 27.7393G) (27.952493G) (28.05G) 25.78125G)

100GbE/4
(25.78123G)

5.2.2-1 Bit Rate Standard Value #4707 HRyY X (MP2110A-093 £L )

Bit Rate Standard Valug

Variable Ethernet OTN SDH/SONET Fibre Channel InfiniBand
Variable 100GbE/4 FEC 0TU4 G.975 FEC 32GFC InfiniBand EDR
{27.7393G) (27.952493G) {10.664228G) (28.05G) (25.78125G)
Variable 100GbE/4 0TU2e (10GhE FEC) 0C-192/STM 64 166FC InfiniBand FDR
9.5-14.2G) (25.781256G) (11.095728G) 19.95328G) (14.025G) (14.0625G)
{ 10GFC FEC ‘ I

{ 10GhE LAN/PHY ] IOTU1e(1l]GhEFEC] InfiniBand x4 l

{10.3125G) (11.049107G) 11.3168G) (106G}

10GhE WAN/PHY 0TuZ 10GFC
{9.95328G) (10.709225G) {10.51875G)

5.2.2-2 Bit Rate Standard Value #4704 7/Rv2 X (MP2110A-093 V)

2. EYR—RMIKORZ 27V LUET,
REANFTRENTWDETFIL, TOHKOE YR —k (bit/ls) T,
28.05G DA 1% 28.05 Gbit/s €L £7,

3. [Variable] Z&RL71-ELX1L, By b —b AT B DT HANR Y7 2%
Uo7 LTC, [EZATILET, B —ME 24.3~28.2 GHz, A7 &> M-
100~100 ppm DEIFH TR E TEET,

MP2110A-093 BHEHINTWDEHEAIL, 9.5~14.2 GHz O#FFHLRET
=FT,

RIEDERE

1.  PPG Amplitude D7 X ANRY 7 2% 7V /L C, IRIEELEEZHELET,

2. MP2110A @ Data Out =x*7 %31 U'Data Out =7 X%, YT DR’
IR ESATEANTHEXE, Ext ATT OTF X ARy 7 2% 27097 TR &
ZANSIUET, AR L% ORIEEENFoRSNET,
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6.2 PPG/ED g

N e
A FE
Data Out O%4%4&Data Out ARVADEHICHEREEATS
L=, FALBEREDEESREFERALTESLY,

BLGLHBREDBRFBEMEAT 5L, RTRSRBEIRIAIC
HAShDHER ORIEISEVLDNELCE T,

523 INF3—%EKRTETH
IRE = AZIFIROFEERHVET,

- PRBS
1/2 Clock Pattern
+ 1/16 Clock Pattern

PRBS

PRBS (3—FR7 =7 TRAT LY =TT,

N=RT T ORIV AT - K, #ET5 1 OKREYMERBIW
BT 5 0 O KE v NEDRERDET,

PRBS 2/7-1 Z#RAETHoN—RU =7 D7 vy 7 aRITRLET,
i A iel:pEEER

os
=1
=
-
D
1%
fF
7
i

2y 7oAy x7

EE
A A=y

D Q—|D Q D Q——I|D Q—ID Q D Q D Q
> > > > > > —>

1 2 3 4 5 6 7

7 O “Jb A A )r A A A T

5.2.3-1 PRBS #4£[EENDITOvIE

ZO7ay T 7T BDOT7) T T7ay TR SIS T MU RZ ) HEt RS ER
fCHERSNET, V7 URZD 6 BEH & 7B H O &2 JHbrimEE I A )
L, BEAGRERFN O N Z2s 7 LD AZZ AU ET, 2O X072 A R %
X TROIDTFREHLET,

1+ X 6+ X7

WIHED Te v e AL Trayrab.258, B vhMEN 27-1 = 127 D/3F—
IR UREALET, HIEO 7Y MO 1 EEL ED ‘1 2EAET,
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o8y

MP2110A @ PRBS O LHEA L Y — K, Hd5 1 BLO0 DY
RO ELNTY,

y 3
PRBS  MAEX sk potl AR
2771 1+X6+X7 127 7 6
279-1 1+X5+X9 511 9 8
2715-1 1+X144X15 32767 15 14
2723-1 1+X18+X23 8388607 23 22
27231-1 1+X28+X31 214748647 31 30

PRBS O/ 3% — i35 “1” OHFHEIL 50% T,

1/2 Clock Pattern

1/2 Clock Pattern i%, 1 & 0 DV L/ ¥ —1T9,

Data Out 27X 33LU'Data Out =174 00I%, Zay 7 JEE % 1/2 538 LT
NE—=isHIENET,

TF—A
INZ—2
F—A
5.2.3-2 1/2 Clock Pattern 52 €D T—2E00 v DE R
1/16 Clock Pattern
1/16 Clock Pattern (%, 11111111 & 00000000 D#EDIKL/NHF —21T9,
Data Out =7/ # B U'Data Out =X 740613, 7oy 7B EE 1/16 5 EL
ToE—o o hEnET,
7Dv0:
75 |\ / o\
I\OQ—Q \ i | | | 1 \ > E:ri-fFEﬁ
7.5 1100000000111 111110 0

e

B 5.2.3-3 1/16 Clock Pattern ZZERDOT—42&70v I DOE &K

5-10



5.2 PPG/ED [FEi#

/%‘l—‘/@*’*ﬁ
PRI EREE (POS) LA (NEG) BHVET,

IEFmELTY iT“&i" “1” L%, Data 27X DFEL% High IZLET,
BB TIET —#0 “1” OLX, Data 2x /X Z&EHE% Low (ZLET,

NE—2T—H 0 1 0 0 1 1 0 1 0 1
TSI R
\/\/ o

POSE% & B
Dataa ¥ 4%
BE 0 ;
/\\/\\ —> B4

5.2.3-4 Logic MEXFELARYZIH SN HEBEIRM DX

NEGERE R
Dataa 49 4%
BE 0

ROFNATHRZ = TR ELET,

os!
=
1.  Test Pattern DR %27V 7L ET, 5
Y= D—BENEIRSIVET, D
Test Pattern (== 2
1
PRBS Clock Pattern g
l PRBS 2471 l l 1/2 Clock Pattern ]
PRBS 2491 l 1/16 Clock Pattern ]

l PRBS 2415-1 l

l PRBS 24231 l

l PRBS 24311 l

9. BETHNE—LORZLHEIIILUET,
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524 HAORWBZES

EI D
PPG ¢ Data =74 & Data =42 4 1A S TOET,
HI BT BT IR & 5 2 BB DD LR, AT AT A —EBEREL TIES
Uy,

:I_':r_
[=]
Zik YAy oy

Data Out O+%9%, $&UData Out ARIADAIUE—F VR
¥ 50 QT , AVE—F VAN 50 QTHIWEEHY—TILEF
ALESE, FEBEIEMD AU E—F VAN 50 QTHLE
&1, ELWBIENTELRNIENBHYET,

Data Out Y%, £&UData Out ORIV ZIZHASNBE
EDOIRIEIEL 0.1~0.8 Vp-p TY, ARV ZICHASNLEE R
@AY, HBIEMDRRANEBAGNIEEHERL T,
ARV BRCH AESNSEERREIAKBEDDRRKANEEZD
EEL, ORVBITHESR WY TSI,

Data =74 & Data 247 7 ZH 1§ Oy b —hERIEZBEL £,

BE (V) A =1/ (Bit Rate)
A <

<

Y

7§
g (V)
iEdi

5.24-1 RKEDHREEE

5-12



5.2 PPG/ED [FEi#

5.2.5

Sync OutZE%E 9 5
IEm SRV D Sync Out IR XML )T 515 B OMEEZR ELET,
Sync Out (%, 7 SWVANRE = FAERNFET LT —XIZEYILI=ray %, 1E
/XL D Syne Out = x 722 )3 2862 T, Sync Out =74 DC i
HSITVET,

PNV ARG = FEEGRDWE TG D F— BRI D5G1E, Syne Out O EL
Pattern Sync (ZFXEL, Sync Out ax /XL U st vnAra—70
Trigger Clk In Z[Fl# - —7 L CHHE L £ 7,

Data 2% 55 EE 8,16 £1-I3 40 {E .
NN [ N\ N\ [ AN N [
o 77— " - > A
Sync Out aARYAEE
0 >
L/ AN /

5.2.5-1 Sync Out MERFE ETARVRITH AENEHEE KT DRI
PPG ® Rate 7 EL-15&

)
Data ARJ4EE Pattern Length N\ - %
(IS \ N TN N [ D
O 77— & \—-— \—vy \\ /> B 5
Sync Out ARV FEE ;;'5
0 > S {£

L/ \ « /

\\

5.2.5-2 Sync Out DERFELARVFITHASNEBEEKFE DI
Pattern Sync D&

Sync Output OHRIEITERE TEEE A,

Sync Output 7% Pattern Sync D&E(L, ~F—REE Y —NMNILS T/ ULA
DA SN IR A ZE DV E S,

#5.25-1 2B FICL T, WEITHE LI — @ RLET,
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% 5.2.5-1 Sync Out MEHR (Pattern Sync)
A EwvkL—b (kbit/s)

10 000 000 | 14 025 000 | 25781 250 | 28 050 000
PRBS 277-1 12.7 ns 9.1ns 4.9 ns 4.5 ns
PRBS 279-1 51.1 ns 36.4 ns 19.8 ns 18.2 ns
PRBS 2715-1 3.28 us 2.34 us 1.27 ps 1.17 ps
PRBS 2723-1 838.9 us 598.1 us 325.4 ps 299.1 us
PRBS 2731-1 214.7 ms 153.1 ms 83.3 ms 76.6 ms

A EE

Sync Out ARIENAVE—F U R(E 50 QTY , A1V E—F Y
AH50 QTHEWREE—T IILEFERLIIEE, F3ERTS
HBOAUE—F VRN 50 QTHEIMER(E, ELLVEIEATE
BWZEABHYFET,

Sync Out AR VADHNEEF-1.2~0V TY, IRV2IZH
NENDBEN, EBETIRBOANBEEERAEZBEALGE
ZHERLTZEL, Syne Out aRJRITH hESh S EERE
MERT OMBDOANEBRELEREZEZHEEL, Sync Out I
ROBICHRB/ERYFFF TSN,

pr

Scope DX EMNK D EXZL, PPG Pattern Sync 2% E CEFEH A,

Time ¥ A7 07 Ry A
Data Clock Rate: Tracking On

FIE

1.

2.

[Sync Out] 27V 7L %7,
Sync Output [ZH )T AF 5 OfEEZEIRLET,
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52.6 ClkOutz®%Ed 5
Efi/ %D Clk Out 2RI 2B 1§ AE SR ELET,
Clk Out 1%, 7V ANRE— U FEARMNBEATHT —AZE#LI=/ay /%, IEH
XL D Clk Out =17 22 H 13 2846EE T 97, Clk Out =7 X3 AC f &3
TWET,

YTV IR AT—T M ER LTI AR ERET 54X, Clk Out =17
BTG nAa—7 0 Trigger CIk In % [Aldil 7 — 7 /L CTHEE L £47,

MP2110A-093 DGEIE, 7ay 71053 8L, €y hb—MNIfE->TH B
\ZEDVET,
24.3~28.2 Gbit/s: 1/4Clock
9.5~14.2 Gbit/s: 1/2Clock

MP2110A-014 OEAX, 7ayr i oray 7% Chl/2, £7-1% Ch3/4 7b
B TEET, LFOKOISNCHEIEH]TH5F v x/rE, Clk Out DF ¥ /L
EHDEDLIEICIY, IVIEMRY A EREEELZENTEE T, Uy FMERRIC
W, TA2.2 7SIVARE =R DYy 2SR TTZEN,

PPG/ED Chl BX PPG/ED Ch2 OfE BafiHL TRIELT 5541,
[Ch1/2] ZFEELET,

( —|

os
=1
=
-
D
1%
fF
7
i

e @ 6
AAAA0A-

() 4

5.2.6-1 Clk Out % Ch1/2 IZE&%E 9 S ¥%#fhl

PPG/ED Ch3 XUt PPG/ED Ch4 D1 52 AL THIEET 5541,
[Ch3/4] ZRRELET,
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[mb 4

5.2.6-2 Clk Out % Ch3/4 |52 F 9 B4Rl
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6.2 PPG/ED g

527 EwhrRYEEATS

R AR E Y MRV Z R TE D), MR T ALXICE Y MRV AR AL E T, —
A SNAE Y MRV EUIE Y R — MG TR ESIVE T,
24.3~28.2 Gbit/s : 20 bit
9.5~14.2 Gbit/s : 8 bit

EEEFEICXYEYRRYZEIFATS
[(Insert Error] Z27Vv/LET,
B MADZFR A LT=E X1, [Insert Error] OADT T RIREITSEITLET,

528 RYBRHAEERETD
BRI DRI EREL £,

E5AHDaRI4R
BERT /3x/v® Dataln =74 -Data In 27207 0y XaRIRLET,
A\
Data In E
=
e — =
7
+ #
1j’§
Data In - 1
N |1
D) 11
LELMEEE

vV
52.8-1 Ahaxss7nviR

A\ EE

BRANARIEIDAVE—SFVRIEE50 QT , fVE—4 R
M 50 QTHVWREIE—I IV EFRTHEELGRETERN
ERBYET,

Dataln axY%&Data InaARIZIZIF1I VU EDEREEE
MMFENTLESWD, NEEEA R T8 TNNHYET,
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ED Input Condition |Z&-> T, F 5 AS)ax 72 %@ IRLET,

[Differential 50 Ohm]: Dataln =%2%tData In 2x7XDii %155 A7
axrIEELET, 2 ODARI X ATISNDIEFDZE
BENATIEETT,

[Electrical Single-Ended Datal: Data In 27X %5 AJjaxs2LL &

D

[Electrical Single-Ended XDatal: Data In = x7%%(55 AJjaxrxL L%

R

BER DR (External Attenuation)

MP2110A ¢ Data In =%/ % Data In =7 X (C[HERESE RO ITHEX
2, BEBELGROBERE (dB) #ALET,
WEBROANEBEITHRFEL-LEVMEBENFRENET,
FHERITRDLEFBYTT,

WEL-LXVMEBE = LEVMESBT x 10~ (8= 8/20)

A\ EE

DataIn Of%Y%&Data In ARVADEFISHEEREHEATS
LZX, RLBZENREREFEALTZSN, BREENER
PREREFERTHE, RRSNFLEWVEEELEEROLE
WMEBEICEVWMNELET,

BRBICANTHEEMNS VELEFF-5 VUTICREEE
[F, BRFTHEINDGBENAD, BRFOERENEZEZLL
CEEHERRL TS,

BEBTHESNEFESOEEAN, Data In IRV 42 EData
In ARVBICRRLTWSBEEZBALGNCEEHEREL TS
LY,

LELMELAJL (Threshold)
“17 L 07 HRITHEEL LT, AR I IR G L TWET DT,
B ZBRELIAE F IR T oEEERELE T,

Data In =%7%tData In =%7%\Z, 1.2V LVCMOS OE 5% ASLT-54
D, ARIT A ANTIENDLW LB TR ZBREL-E B2 RORIRLET,
LEVWVEL U, BERDEBRELEICH L R ELE T,
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6.2 PPG/ED g

EE (V). Data In—Data In ARIFIZANSNB KR

> B

X 5282 LEMELANILDERERNRELDKR

?ﬁi@
imE (POS) FoldAm# (NEG) Z@IRL £,

os
=1
=
-
D
1%
fF
7
i

BE (V)

A i

Data In
ARYRIZARN
SNDER 0

/m\ /F_ﬁﬁ
BE ()

y L
A R
ARIEIZAN e P\ |
shopgh  O° \¥/ | \J/ >

POS 0 1 0
NEG 1 0 1 1 0 O 1 0 1 O

5.2.8-3 ANEKMEHEL-ME

INFI—>

AT, ZIELEE Y MIIENECARLIZE v MIZ 1 By EIC LT,
o TWAE Y M E Y MRV SHIELET,

ZDTD, SNV AINS = FEAZR LRI N— B RRO R ERICER B L E T,
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Y

o~

1.

10.

Wi SR DORRE FIEITR D LBV T,

POVAIRS — U BEIE IR DY R — R XY — U BB L6, TORE LA
DR ERICH R E T 5L &L, Tracking ORF %27V 7L T [On] IZLE
7

[On] (ZL7z&=1T, FhA 6 1ITHEA TTESUY,

[Off] (ZL7=EL&1E, FlE 2 IZHEA TIEEWY,

Bit Rate DRZ %7007 LT, BB IRLE4,

Test Pattern ODHRZ L% 7) LT, NE— B RLET,
INIVAING — R A g LR N — AL ET,

Logic % [POS] 7-i% [NEG] IZ%ELET,
ED Input Condition DRZ %77 L E 4,
B 5% 5T DRI 2ERLERLET,

[Differential 50 Ohm]: Data In “Data In =/ %
[Electrical Single-Ended Datal: Data In =%/ %
[Electrical Single-Ended XDatal: Data In = x/%

Ext ATT OT X ANRY I A% )7 LUET,

Data In =/ % tData In 27X\ ZEEHFEEHRALZEEIL, TOH
F (dB) ZANLET, WEMEHHLNEXIT 02 AILET,

Threshold D7 ¥ AR YT A% 7V LET,
LEVWHEELEE AT LET,
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529 EDDAIEXRHEHRET S
EvhRYDBIEAEEHRTET HICE
Gating @ Gating Cycle Za% EL£7,

[Single]: WE B CRE LR MR 95 F T, WIELET,
[Repeat]: ER Result D% #r% [Stop]l ([ZF2ETHIELE T,

HEEWZ LI, Evhia%E 0 ITRLET,
[Untimed]: ER Result DR &K% [Stop] (T 2FTHIELET,
vy MRDIIFEREINET,

Gating Cycle DRXEE, FRINDHE Y AV DO ZALDOBIRERDXIZRLE

ﬁ‘o
. = RA St Iz
EvhiRYUH S 5E B A R52% Stop =93
Single
0 > B
Repeat
0 > FefE g
=
A ?)
Untimed %
vl
1%
0 > BE

5.2.9-1 Gating Cycle M/ E LEVMRY KT

EvhRYZAET HEH
Gating Cycle 7% Single F7-1% Repeat D&, HIEH AR ELET,
1 B0 9 H 23 K] 59 43 59 PETOM TRE TEET

REHRORTAE

ED Result OF&7~1%, FEReH (K9 0.1 BPHIE) TR 54 1ELER ) 100%12
LT EEITHEH T D TERDHYET,

Gating @ Current TR R HFIEAZRELET,

[On]: ZE R THIE R KA L ET,

[Off]:Gating Cycle #° Single £7-1% Repeat DEXE, RN 100%ITELI-L &
R ERE R A EHLET,
Gating Cycle 7° Untimed D& &I, HIEZAF 1L U7 &S HIE R Rz 58
LET,

HERMEOBGEFIRTROLEB T,

1. Gating Cycle R %707 LT, EFIEERPOLEINLET,
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[Repeat]
[Single]
[Untimed]

2.  Gating Cycle 7% Repeat 7213 Single ® & %%, Gating Cycle D T D7 %
ANRY I A%V 7 UC, BT AN LET,
HEE N 1 #7259 B 23 K] 59 73 59 B OFiPH TRELE T,

3. Current 27Uy 7L CHIER AR R T DAAI T HHELET,
[On]: 100 ms BXICHIERREFHLET,
[Off]: HEBRBMTE, FRITHEREIELEEICHER R KR LE
KR

4.  [Start/Stop] %7V L% T,
YL DI DT T IR DV ET,
IRHEFIRIZ Measure NFE/RINET,
HEOEBFENFRINET,

= DRIANRENDE, SYNC Loss DFE/RIHEZET,
Gating Cycle % [Untimed] (ZREEL-EXE, HERME 5 L ClEHRE
FRLET,

SYNC Loss DFREDEEE

INB = [RIARENVEHR v IRD TR L TS,

© WEREMDIHEAE T 5 Test Pattern EFRVIRHZFD Test Pattern 23&-> T\
Do

+ Logic ® POS, NEG D& EDIELLY,
DataIn== 7%, Data In2 %7 X ANSNDIE BT, @l & Ml

BIENEESNTND,
LEWNMEAOLARILEILRILD LEMEFMEDLARILIZ/ARX
] A A AR
A LELME A

/N /\ ko . _ - LELME

X 5292 BEITHELLELMEDS]
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5210 BIEHFHER
ED Result (21%, OB ERERDERINET,

Start Time: B hEOHIEZPAAALZREZI TS,

Elapsed Time: & FEVHIEZBRIGL THHRE L7ZREHITF,
Gating Cycle 7% Single ¥72/% Repeat ®&&1d, Gating @
Time TRELRHARIB T oL, KRSNDRHA 012Uy
FEIVET,

Remaining Time: Gating ® Time Ta& & L7205, B MR HIE ORI RF
[P MRV 15 e

ER: EvhED#EE 0.0001E-18 75 1.0000E-03 O#i TFRRLET,
B MR DAL TN EE DS ERIE 0.0000 T,
ZOLEEDIEERIL, 7ay I I>TEDLVET,

#1: 0.0000E-03  7av 7% 1000 ULk 9999 LR
0.0000E-04 7w 7410000 LA 1= 99999 LI T

EC: BALZE YFEDE 0~9999999 F7-1% 1.0000E07~9.9999E17 DO #iH
TFRLET,

CC: ZEL72E v MIE 0~9999999 F7-1% 1.0000E07~9.9999E17 D#iH T
FRLET,

FREQ (kHz):
EE LTy NS SR LT s 2 T
ZAGUIT — 2 DEEHE (kbit/s) LRI TT,

os
=1
=
-
D
1%
fF
7
i

T7o5—LKTR
Error: By MR LIz XIT, FREAIZRDET,

SYNC Loss: \Z— VRN ENI2NEXIZ, FREIZRDET,

—ET T — LFIRNIRENTIRDE, T —LDFRAEBER N2 poT- b &I A%
FRLET, 2T T T — AR AE L2 R LET,

T —LFRNEAOLXIZ, [History Reset] 227Vv /35 EEADFRRIHEZ
7,

SYNC loss OLEWME (RZ—URMINENRLI2DTT—L—]) [FE YR —h
Lo TEDY, RO TROLNET,
65565000

VM = 22090900
LS W= B ate (bit/s)

fil: B b —RA 28.2 Gbit/s DAL 2.32E-3 3L &VMEIZZRDE T,

65565000

58 2107~ 2-325%10°
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5.2.11

AEHRREREFT D

RAFSNDE Y MRV DR ERE R T — A TR D LB TT,
By bR I E G

CC (Clock Count)

EC (Error Count)

ER (Error Rate)

Frequency

Start Time

Stop Time

Test Pattern

Anritsu;MP2110A
;01.00; TXT———————= ==~
Pattern PRBS27MN9-1
Option 12,21,24,93
Start 2017/03/27 15:46:16 End 2017/03/27 15:46:26

ER | 0.0000E-11
EC I 0

Frequency Clock Count

25781250kHz 2.5781E+11

52111 TFRLIT7AILDHI

Anritsu;MP2110A;01.00;CSV

Pattern,PRBS 27M9-1

Option 12,21,24,93

Start 2017/03/27 15:46:16 End 2017/03/27 15:46:26

,Total
ER,0.0000E-11
EC,O

Frequency,Clock Count
25781250kHz,2 .5781E+11

5.2.11-2 CSV 274 ILD 4l
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Flg
1. [System Menu] Z7U>Z7L%7,

2. [Savel #27Vy7L %,

3. [PPG/ED Ch1], [PPG/ED Ch2], [PPG/ED Ch3], [PPG/ED Ch4] ®&
NEEIRLET,

4. [Result] #7V>y7L %7,
T AN ANTIEAT O Ry 7 ANFERSNET,

5. FRSINTT AN TRFTDHEXIL, [OK] 227Uy 7L %7,

6. TrANLERETALXIITXIANRYIADEDORE L HI) 7 UET,
VTN 2T H— R —RNERSINET,

7. TrANKEANDLET,

8. IrANAZAEEETHEET [OKI], FiE95L%1T [Cancell 227V 7L F
9, FIE 4 12V E T,

WEFRERDO T 7 A MIIRDT ANFIRAFSIET,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Result\CSV
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Result\TXT

os
=1
=
-
D
1%
fF
7
i
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53 HREDHIFNEIR

IV ARG — T BR DR IE 2, ROFFIDBHYET,

MP2110A % Test Pattern 7% PRBS L4t &% (1/2 Clock & 1/16 Clock D&
) 1%, "Ry =7 EOHKIICEY Pattern Sync #EREIZ DL/ E T, B ES
L CGERITITEETR, Z05M40Lx1T PPG 1/8 Clock 2 J1&NET,

LT O H O —ET 554, Clk Out 26O 1% Off 12720 E7,
Bit Rate 7% 24.3~28.2 Gbit/s D#IFACEMEL T 5,
Clk Out Source Channel % & (Ch1/2 F7zi% Ch3/4) THELZWT
DF % F)LT, PPG Test Pattern 7% 1/2 Clock Pattern [ZF%EIIL TV
2

5-26.



BEE Yo TY TG R — T DERE G

ZOTTIX, oV v nRa—F R a— L OFREER L TEEARIET S

FiEEHALET,
JE:
ARETIL, YT =T "—Va 7.02.24 DIBEOBAETEIZOWTRRIAL
*7,
8.1 BUTEDTENE oo 6-2
1T Y 1 : DO 6-3
6.2.1 ReSUt ™A/ ™ e 6-3
B8.2.2 U BDIFRIR oo eeeeeeeeeseeer e 6-12
6.2.3 Setup AATATRYYR oo, 6-24
6.2.4 Measure FAF7OTRYIR ocoviveieiiieeenn 6-29
6.2.5 Amplitude O/E DA AFOYRYYR ..o 6-44
6.2.6 Time CRU DA AF7ATHRYIR oo, 6-48
8.3  BRIEE T e 6-55
R T I D2 11 -1 S 6-55
6.3.2 BEEFDIEE . oo, 6-57
6.33 HHERERFORE. . 6-57
8.3.4 EIDBEIDET oo, 6-59
B4 CRU DEETE oo ene. 6-60
T Vi N> ¥4 =SS 6-63
6.5.1 SRR DIETE oo, 6-64
6.5.2 HOYIL—hESELEDBE oo 6-65 7
B.6  INF— EDTETE oo, 6-66 e
.60 NRZ oo 6-66 2
B8.6.2 PAMA ... 6-67 Vi
6.7 F—BDULEE oo 6-68 7\;
8.8 AT —ILDTEE oo, 6-74 5
8.81 EIBITIEE oo 6-74 =
6.82 MEBAMI®. 6-76 ;
6.8.3 MEEHDITAEE ..o 6-78 D
R .20 % 1D 6-79 #h
691 BIEEBDREETRT oo, 6-80 g
XTI & S 6-91 *®
8.9.3 U BDIRHT oo 6-99
6.94 ERNTSLEFERALLZRIE oo 6-105
B.95 T—TIDER oo 6-108
6.9.6 EMEDEEITR oo 6-110
6.9.7 RL—RAEYDER oo 6-111
B.9.8 TARILDIFIR corvreeeeeeeeeeeeeeeeereeeeeeereeee e 6-112
6.9.9 BUTEEERDIRTE coovooeeoeeeeeeeeeeeeeeeeeeeeeeeeeeone 6-114
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BEE PTY TG nRa—TDRIER

6.1 BIEDFIE

FARRJEFIEZ ROKURLUET

o !

v
RIEEZERT D

NI—URERET D

a0 y

Scope/ARJLDAFRI4A (Ch A,
ChB, A, B, C, £f=IED) IZA
EITDEFTEANTD

oayoL—kE
BERTIZFZv¥
VITHEM?

ESEAALEFYRIL

DRTEONIZT S
CRUMDZBYIL—

bEERT S

YUT)UTERIET S
Trigger Clk Ina=®%| [Trigger Clk Ina+% \L
220y o{EE%EA| [#ECRU Outar o4 RT—VERET D
195 EEHRT S )
v ! ERRERET 5
[SoRILL—FERET B|| CRUERET S | ]
FUIITERLET S
Y
v RIRBE-IE \
IAVIDRELERTET S AERELEETE
Y

Y

BT E—RERTE B’

Y
[F2omEsAERET S ]

6.1-1  EAKMZRIEFIR




62 EEDHY

6.2 EED:RA

6.2.1 Resulth 1>k
Ty yvarAi=a—@ [Scopel &7V T 5L, Scope D Result VAL R 33K
IRESIVET,

SetupF A 7OJ Ry YRR R

Measure# A1 7 AT RyI AR R

Amplitude O/EDF A 7AT Ry RFK TR

Time CRUDA A7 BT RYI AR R

Control Ch

FL—REIYEZ

Samples:0-0.0/10.0s

| [ = I T I

Time

Amplilude"
QIE CRU

Setup Measure

nvossle | 24— ), BT

Clear Display E E ;*ﬁ %

6.2.1-1 Result 942K

Quick Menu Quick Menu
i §iE N
7

;)
<
7
N J
TI7RTRE o
7
&)
i ) v
Ch Current  Average  Std Dev Min Max A, Histogram I:x |\7 EAEQE g
=
v Marker V_jjl\o*}[/iﬁ ;o
| e _ ) 2
BERR/T—HERRTIIT BERR/IR—HRTUVER R
1E
7
%

Scope A7 v ar BFEFERT, MP2110A-055 26G/53Gbaud 270>V 7130 (3
VI NVE—RE) BEEHINTODEEIL, Result VAU RUIERRSNEREA,
ZOEEE Time X A7 Ry I ANRFREINET,

[Setupl, [Measure], [Amplitude O/E], [Time CRU] #2Vy7 9 5L, A7 1
TR T AINFRRSIVET,

MP2110A-021 T =7 Vv E X A2 — 7 TlX, [Amplitude O/E] TiX72<
[Amplitude] NERSIVET,

MP2110A-054 W IEEMTH 7 ay 270 B ") (B&/6)E MP2110A-055
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BCE J YT nRa— T DMBREL

26G/53Gbaud 72U B T NE—RYE) BEEHINTORWESIT,
[Time/CRU] Ti372< [Time] BFERENET,

6.2.5-1 Amplitude ¥ A7 /7Ry 7 A (MP2110A-021 ®454)?D Channel
Math 7% On D5E1E, [Scale/Offset] ZEAETEER A,

rL—REYEZ

N =R 57 DFERE, fHIxGRET Ty v LLT, 77747 F X Rbn
9 EHRELET,

RELDEBIREDEXL, T TT7RKRNBA IR0 ET,

kL— ;w“ami#iﬁ

A
TOTATFvrI— | _ChA ChD
¥ \ﬁ—
FSRwre | Hoid | Hod | Hold |
Ch A _ ChD
ﬁﬁ__
N )
Y Y
Yoo Rirth UYL Eikdh
6.2.1-2 FL—RDYIYEZ
Control Ch
[Samplingl, [Auto Scale], 33X [Clear Displayl OHilfixtERETHF ¥ 1L
EEOREZ FET,

[All] T _RTOF R/
[Singlel 77747 F xRN D

Control Ch % [Single] (Z9%&, 77747 F ¥ RIVDIRMIGNZHR A ATV
TAT7 F RNV ERICANRERINET,

FIOTATFRRILDBARRENET

e

Caontrel Ch

Auto Scale

| Clear Display

Quick Menu

6.2.1-3 Control Ch # Single [(CLT-54&
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Control Ch % [Single] (23 5&, L FDXATOT R TADT 7T 47 F ¥V
DRI EHBI, 77T 47 F X RV ERICANTERINET,

Setup ¥ A7/ Ry I A
Measure ¥ A 707 Ry A
- Amplitude O/E DX AT a7 Ry I A
Time CRU X AT 0l Ry A
FIOTATFYRILDAHICERESNDIERIC,

BRRTEINET,
o]
General Utilities Save
Sampling

Test Pattern Variable
Number of Samples
L (CJAccumulation Type
Limit Type Time
Time 10.0 sec
Samples 10 million

6.2.1-4 Control Ch # Single L= & DHRTFEIEHRT

Control Ch 28 [All] TH-TH, 77747 F v RNV OANFEIRIILTCWDIEE
IETF ¥ RNV BNCRETEET,

A2
WKOHEBNTF ¥V TR DL AL, “* The setting of each
channel is different” BFEREIET,

[General]l %7 ® Accumulation Type

;)
“
7
y

>
7
&)
v
“
A
T
~
@D
i
fE
7
i

[O/E] #7 @ Input Connector (Wavelength)

[O/E] #7 @ Filter
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BEE PTY TG nRa—TDRIER

FrpI)LA EIHLARILEKRTE %R FoR)LB LiELARILFR

LRI LARIILRT—ILERR
Ar—ILER R

FrAIA 1212/2%1—-
HARV IR ’
FrRILA

LA Fr1)LB
AotvkERR LARIILATEYRRT
FrRILA —— FraILB
GNDLARJLERTE GNDLARJLFERTR

SREEN) T OKEE
=R
BE R —IL— vuRILL—b
ECN
EEA 7ty R TR AinbFE R R
6.2.1-5 FEWMKRTRIUT
FrrI)LA B FrrIC FlR  BERFR ForI)LD &R FrRILB EH

FrrILA

LARIL — F¥3RILB

VWA AL TN LRILATEYRRT
F¥1ILC — FXFILD

LRI LARILATEYRRTE
VWA O

B R —IL— —3IuRiLL—tb
ECoN

LiwL AL
LARJLRT—IL AinbFERR
— JaRyA2

6.2.1-6 EEERI-ITUTF (MP2110A-030, MP2110A-039, MP2110A-040, MP2110A-049)
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62 EEDHY

JE:

GND L~V FgkiTd 7L aic o TUL F DB EDLY ET,

EMP2110A-021, 022, 023, 025, 026, 040, 042, 043, 045, 046, 049
DA D GND LWL, N ALSERSNET,

Ch A:E=Xl] chB: [k Ch C:ESEE@# Ch D:
EMP2110A-030, 032, 033, 035, 036, 039 DA D GND LU,
DI FRSNFET,

Ch A:G=E ChB: EliEE Ch C: GGl Ch D:Elik

ATME FICEVWTEE R =T ICE S BERENLIERHVET, 20
B, HaR7 AR ZRZ AN TAI L~z R TIEZE W,

Overload: JEATINNT—N EIREEZ TWATD, IEENOTATHE
R
B —2/3U—0 H %213 SM T 2200 pW (MP2110A-x30, x40
TI% 2600 uW), MM T 3200 uW T,

Clipped: BEXANGEE CEADDOEEIE O/E BHEOEE) ORIE
MEAT I IV VB TNDD, WU TERREIN
TWET, A FIv7L Y0 A %0, £400 mV T,

;)
“
7
y

>
7
&)
v
“
A
T
~
@D
i
fE
7
i



BEE PTY TG nRa—TDRIER

Quick Menu
[Quick Menu] (21T LLFEIKBEN TR RIINET,
A= ATy hOFHEE F1E1316.8 A — /L DOFREE | 25 L TLTIE&E,
Amplitude:
fehDOAr— A7 vy MR ELET,

Time:
RO A — )V EF 7 2o bk ELET,
P TV E—RD [Pulse] DEAETE [Offset] NERINET,
ZOMOEEE, [Delay]l BERSNET,

Waveform:
TITAT F RNV DRE L DEETERIR L ET,
Setup Z A7 7R AT Waveform % [Gray Scale] (ZEELTW55
BlL, N —=RATFT7DEBEPVET,

Amplitude

Scale

Offset

6.2.1-7 Quick Menu

JII7RREE

777 DERFIFTIEL, SHEHVET,

Overlap: #HEOF ¥V OWFEENLRTERLET,
Single: TITAT F RNV T R RLET,
Tile: 4 SOWIBEIW X TERLET,

Overlap® & Single&k R~ Tilexk R

6.2.1-8 JST7DRTAE
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62 EEDHY

Result 74> RUIZERTHRITERROIZEAST, FI97DOHAXBEDVET,

M Amplitude ; Time Eentelch
riiiethi] OlE CRU All

Auto Scale

Clear Display

Quick Menu
ST =E =
R R
7

[l =7 4 —_—
Ch Current  Average  Std Dev Min Max lﬂl = %I:l % §§ R

One Level A 25690  256.86 0.10  256.68  257.04 mV Iy7y

Zero Level A -285.08 -285.09 0.03 -285.16 -284.90 mV

Jitter P-P A 22.40 20.28 1.54 13.53 22.40 ps |

Jitter RMS A 3.05 3.03 0.04 2.83 3.40 ps & lwtiisinrm

Rise Time A 30.33 30.21 0.18 29.93 31.29 ps

Fall Time A 32.73 32.64 0.13 32.33 32.91 ps

Eye Width A 137.08 137.19 0.23 136.78 138.38 ps v Marker

[V ~ R S

6.2.1-9 Result s>k (BIEIEBEH 5~8 @)
Scope AL Samples: 2,740,224-10.0/10.0s :/o
Amplitude Time Control Ch 7
Setup Measure OIE CRU U

N

Amplitude/Time o) ;
Ch Current Auto Scal j_

One Level Al 256.92 mV uto Scale A

Zero Level Al 28509 mV v

Jitter PP A 19.60 ps T e == =

Jitter RMS A 3.08 ps — BRI =z

Rise Time A 30.36 ps T IJ 7 1

Fall Time A 32.83 ps Clear Display I

Eye Width A 136.90 ps

Eye Amplitude A 54201 mV -

Eye Height A 483.20 mV 0)

Crossing A 52.63 % *%

S 4 S B | Quick Menu

Average Power (dBm) A N/A dBm P | ,f/F_:

Average Power (mW) A NIA mW Information ‘i —

Extinction Ratio A NIA dB Amplitude o — KRR 5
Level +537TmV ?f
scale 108.1mVIDiv Graph
Offset -4mv

ChA Electrical

) P —
Time o S _/EZ VAL $E§ N
ca .0 psiDiv
Offset Min 0.00 U1 T IJ 7
Max 200U
Symbol Rate 6 445 313 kKbaud

A Histogram
v Marker

6.2.1-10 Result D1 F™ GRIEIEEA 9 ELLL)

AEBRRTTIVT




BEE PTY I nRa—TDERIER

BEEEN 9 MLl EorXxE, V4o RURICIERERT A2 (&) BERS
NET, ZOT7Aarw=7Vy 7§ 5E, Scope Result A7 a7 Ry 7 ANEK RS,
WAL RL CTHRRENET,

Scope Result £ )

Screen Copy Setup Measure ’ OIE ‘

Time
CRU

[ _Run | Run_J

ples: 1,
Control Ch ChA ChB
I i I Elec.

Amplitude/Time

Ch Current
One Level A 25671 256.78 mV futalscale
Zero Level Al -285.09  -285.09 mV
Jitter P-P A 19.60 20.40 ps
Jitter RMS A 3.20 3.04 ps
Rise Time A 30.10 30.15 ps
Fall Time A 32.56 32.63 ps
Eye Width A 136.16 137.13 ps
Eye Amplitude A 541.80 541.86 mV
Eye Height Al 48316 48312 mV =
Crossing A 53.00 52.84 %
SNR A 2772 27.67
Average Power (dBm) A N/A N/A dBm
o Powes () = S A MW | R R Sat s R B (R D T
Extinction Ratio A NIA N/A dB

Overlﬂp

g

=

A Histogram

Marker

i

X 6.2.1-11 Result D42 FIDHAKRT (RIEEBA 9 ELLL)

Scope Result #4727 Ry 7 AP [Screen Copyl Z27Vv 73 %L, Result Vo
>R & Scope Result # A7 07 Ry 7 ADEHEINT 7 A WRIFSIVET,

T AN DA ST IEB L ORI 7 02 12o0 T, [4.3.3 Screen Copyl %
BTSN,

IELSHIE TERD T B Of RIE, N/A LRRSIET, —HDHE BT DWW T
HRIE TRV F RS E T,
#*6.2.1-1 BETELGVEHIARTEINSIER
HHOKRT ES XRBIFEIEE

OMA? Outer OMA 7V/h&9& %72 | TDECQ,
®, Scope WD /A XD % | Partial TDECQ,
PREL, IEfERRIENTEZE | Noise Margin,

A, Partial Noise Margin
SER? D SER % Target SER TDECQ,

FTBVIALZIENTEER Partial TDECQ,

oo Noise Margin,

Partial Noise Margin
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62 EEDHY

WEHRAZ2Y 7T 2ELFNEBITEDY, U RO E B 5 0 R
TERRESNET, b HENEHAZ7) 7458, HIEBEMOFRPIELET,

Scope (/L

Samples: 3,526,656-10.0/10.0s

Setup

Measure OIE

Time .
CRU

Control Ch ChA

Amplitude (Elec.
[_Run_|

L [=d

|
Amplitude/Time

All
Auto Scale

s | Clear Display

Quick Menu

Ch Current Average Std Dev Min Max A Histogram
One Level A 256.72 256.77 0.1 296.58 257.04 mV
Zero Level A -285.08 -285.09 0.04 -285.19 284.90 mV
Eye Amplitude A 541.80 541.85 0.13 541.61 54211 mV v Marker
X 6.2.1-12 I SEE DR <A
)
AT —RARTE ;o
W TV T F T aAT—T DR OIRENRE RIINET, 1)
%6212 RF—HRKRIER ;
R & B z;
CAL B | O/E DM EM N EEICIIHVEE A, [6.3.2 BFEROTE % /E{
ZHLT, O/E BV 2— L EZRIELTIEEN, =
CAL | RERFOIRELL2.5 ELL EOZENRHYET, ;o
[6.3.1 L-UUKRIE | T, L-ULERIEL TEEN, %Dé
CAL | BERORELLS.0 ELL EOENHVET, YE
[6.3.1 L -YUEE | #BMLT, LAAEIEL TSN, 77
26G CRU Unlock & | MP2110A-054 TEFfEAT 27 my 20080 (ESE) ST %
5L COER A
53G CRU Unlock F& | MP2110A-055 26G/53Gbaud 7ay 27U /N) (07—
Ry MATMEBITREBIL COER A,
Free Running R | NI ey 7%k CEERE A,
PT phase unlock® | #& | Precision Trigger A ZIZAHL TWERA,
Trigger setting & | FIA a2 i3 TETHETY, Zay 7 E R EfE e
wrong AoTHERA,

*: MP2110A-024 #E# IR RSINET,

6-11




BE6E

YT YR — T DR T

6.2.2

A INE T

MP2110A-096 2ME# SV TWDEA, Result V4 R 712 [Graph]l MFERSH
\i—a_o
[Graphl 227V 73 5L7 T 78INR X BERSINET,

2
Sampling Mode % [Pulse] F721% [Coherent Eye] (Zi%EL T\ 55
&%, [Graphl Z#/ETEERA,

Scope Samples:3,121,152-30.0/30.0s
3 5 *| control ch )
Setup Measure Am([;llléude EE‘J m ChA chB che chD Sa:'nﬂplgng o
|_bod ] #od | rod | rod |

1500mUl -57.50mL
terHmm

Auto Scale

Clear Display

Clear Display

J

Quick Menu

675,88 mUT

TJ(1.00E 012)
DJ(d-d)
RJ(d-d)
J2 Jitter

e

Ch Current Average  Std Dev Min Max 4 | Histogram =N S
D 324.12 339.39 14.22 273.69 368.36 mUl 7 771%*R7|(9J

D 71.62 69.55 24.53 57.58 273.41 mUl
D 17.96 19.19 2.44 0.02 21.93 mUl rms v Marker
D 172.16 177.02 12.66 166.80 273.52 mUl

DuRRITIER
X 6.2.2-1 Result 94K (J57FKR)

Setup #4717 7Ry 7 AT Sampling Mode (& [Advanced Jitter] Zi%EL7=
e, Result VAL RUDRDRZ ATEETETERT A,

Control Ch, [Auto Scalel, [Clear Displayl, [Quick Menul, [Overlapl,
[Histogram], [Marker]

(X 6.2.4-8 Jitter Measure Z A7 1/ Ry A Advanced Z7 ] ® Correction
Factor 7% [ON] D56, #IESHTOLEITAERRFRTYTITHRTFTH &
FrEE 7, Fixed RI 28 [ON] 04, RJ I2%2 BNFERSNET,

*1:Corrected *2:Fixed

i ud
iin Uil H U
Ch Current Average Std Dev Min Max 4 || Histogram
TJ(1.00E-012) B 153.31 154.55 16.10 135.02 303.41 mul

1
RJ(d-d) 2 B 6.45 6.45 0.00 6.45 6.45 mUl rms
DJ(d-d) "1 B 62.63 63.88 16.09 4.4 212.73 mUl v Marker
EYE Opening  *1 B 846.69 845.45 16.10 696.59 864.93 mUI

X 6.2.2-2 BIEHKENEESNTLSEZDRTA
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6.2 EEDOHY

TS57DRTEE

Result V4> RU® [Graph] 227Uy 7§ 5L0 T 78PTRZ L DERRSI, KR
THTTTHIRINTEET,

Sampling Mode 2% [Eyel O%AI1L, 77747 F ¥ FIIVDBARZ AR RSIE
7T

TS57FRAKR2

e
—

Advanced Jitter Eye

®6.22-3 J37BIRNAE DRRG

TINFIERFR M/ (4 HiHE) a0V EBEALNET,
77 DFERYAREYIEZ LTI, [Single]l F72iT [Tilel 227Vy27LET,

i)
v
7
)
>
7
=3
v
=
2
T
7
)
#
1E
]
&
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BCE JTY T nRa— T DMBRIEL

Bathtub (ALL)
® Dual-Dirac BER Bathtub ® TD Data
Samples : 56.28 k

T700.70 mUIL

| | | |
0.00UT 0.25U1 0.50U1 0.75U1 1.00UI

700,70 mUIT

TJ Histogram (ALL)

Samgles : 158 M

6.2.2-4 JSTODRTUVEZ
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62 EEDHY

6.2.2.1 EyelIEDFRT
TJ Histogram
TI7EIRA LD [T Histogram] 227V 7358, 77747 F v RV DOEAN
TILINRRSNET,

Estimated RJ/DJ Histogram !

TJ Histogram CHD

Samples : 1.49 M

I I I |
=194.00 mUI =97.00 mUI 0.00 mUI 97.00 mUI 194.00 mUT

6.2.2.1-1 TJ Histogram

% 6.2.2.1-1 TJ Histogram M IEH

£ ¥R B
Estimated RJ/DdJ Sampling Mode 7% [Eyel DA ICERSN
Histogram 7
T aT VT 4Ty VEETHEE LT RI & DJ D
ANT T LFRAREOVREZET,
DJ DIRMIEAFRFE TERRINET,
Samples AN T ADY T NETT,

;)
“
7
y

>
7
&)
v
“
A
T
~
@D
i
fE
7
i
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BCE JTY T nRa— T DMBRIEL

Bathtub
7T 7ENARL D [Bathtub]l 227V 7T 58, TOTATF RV D/SALT P
FoRSNET,

TJ Measurement BER 1.00E012

Bathrub CHB
® Dual-Dirac BER Bathtub ® TD Data
Samples : 1.25 M

206.52 mUI

738.92 mUI

| | | | |
0.00UI 0.25U1 0.50U1 0.75U1 1.00UI

6.2.2.1-2 Bathtub

% 6.2.2.1-2 Bathtub MIEH

E2E EBA

TJ Measurement BER | TJ 8L U7 A 0 ZHE 25 BER #X ELE T,
R ELTZBER DZEIS, HRfRETABI 0 AR RSN
%J%%%IUTL:?4’ B O goRahES,

TD data Scope TH|EL7- BER Hi#R T,

Dual-Dirac BER TD data 5, 7 =27 VT 477 BECitl L7z

Bathtub BER #i#2 T,

J2 BER 7% 2.5 x 103 DAL{EL, T Z&/RLET,

J4 BER 7% 2.5 x 105 Ofz{EL, T &£ RLET,

J9 BER 73 2.5 x 10-10 DfZ{EL, T 2FRLET,

Samples EANT T DY T NETT,
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6.2 EEDOHY

6.2.2.2 SwAfRHT (Advanced Jitter) 57
Vo EAT (Advanced Jitter) TiE, DDJ Histogram 777 &R\ C, HIE=
CoOFEFE (All, Fall, Rise) 237 774 IR RSNET, HIETy Y ORI,
Jitter Measure % A7 127 7Ry Z7AD [Algorithm] #7 CTHELET,
TJ Histogram
T 7&K L D [T Histogram] #27Uy 73 5&, T OEAN T ARFER RS
NET,

T.J Histogram (ALL)

Samples : 4.04 M

l _......||||““| l ||h”|\|l|n....._

-127.00 mUI -63.50 mUI 0.00 mUI 63.50 mUI 127.00 mUT|

6.2.2.2-1 TJ Histogram

% 6.2.2.2-1 TJ Histogram ®OIEHE
E2E &R
Samples AN T LD T NVETT,

;)
“
7
y

>
7
&)
v
“
A
T
~
@D
i
fE
7
i
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BCE JTY T nRa— T DMBRIEL

Bathtub

7T 7RIGRZ D [Bathtubl 22Uy 24258, 777 RERSIVET,

TJ Measurement BER

Bathtub (ALL)
® Dual-Dirac BER Bathtub ® TD Data
Samples : 150.64 k

0.00UI

668.10 mUI

| | | |
0.25U1 0.50U1 0.75U1 1.00UI

6.2.2.2-2 Bathtub

% 6.2.2.2-2 Bathtub ®IEH

E2E &5 EA

TJ Measurement BER | TJ BLOT7AB O & HIE 9% BER 2% ELET,
BE LT BER DAL, FRBRET ABH N AR RS
B R T T AR RSN

TD data Scope CHllEL 7= BER #h#CT9,

Dual-Dirac BER TD data 75, Ta7 VT 4Ty 7 BEETaElLz

Bathtub BER Hh# T3,

J2 BER 7% 2.5 x 103 DfizfEE, TJ Z#FRKRLET,

J4 BER 7% 2.5 x 105 Dfiz{E L, TJ Z#RKRLET,

J9 BER 7% 2.5 x 10-10DfirjEE, T 2R RLET,

Samples AN T LOY T NVETT,
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6.2 EEDOHY

RJ/PJ Histogram

778K L D [RIP Histogram] #27Vv 79 5L, PJ & RI ZMAELIZEA
7T BINFRRSIVET,

Estimate RJ/PJ Histogram % [ON] (Z§5&, T a7 V7 47y /BTl
L7z RI DEANT F LA TERRSI, PJ DIRIED R CRRIIVET,

Estimated RJ/PJ Histogram !

RJ/PJ Histogram (Rising)
Samples : 2.59 M

= T I I I
=-97.00 mUI -48.50 mUI 0.00 mUI 48.50 mUI 97.00 mUI

6.2.2.2-3 RJ/PJ Histogram

5 6.2.2.2-3 RJ/PJ Histogram MIEH

C2E Hil:]
Estimate RJ/PJ T 2T NT 47y 7B CHEE LT R & PJ OBAR
Histogram T LFREYERET,
PJ OIRMEN R CRARSNET,
Samples AN T LOY T NVETT,

;)
“
7
y
>
7
&)
v
“
A
T
~
@D
i
fE
7
i

6-19



BCE JTY T nRa— T DMBRIEL

Composite Histogram
T T 78RFEH D [Composite Histogram] 227V 3 5L, T, RI/PJ, BX
O DDJ DEARNT T BNFERSILET,

Composite Histogram (Falling)
M RJ/P] B DDJ
{l TJ Samples : 3.07 M

RJ/PJ Samples : 3.07 M
DDJ Samples : 191.87 k

I I I I
-127.00 mUI -63.50 mUI 0.00 mUI 63.50 mUI 127.00 mUTJ

6.2.2.2-4 Composite Histogram

% 6.2.2.2-4 Composite Histogram )18 H

2/ &R
TJ Samples EANT T LDV T NETT,
RJ/PJ Samples
DDJ Samples
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6.2 EEDOHY

DDJ Histogram
777 INAZ D [DDJ Histogram] 227V 73 5&, DDJ OEARNT T LM
Ty VRN FIRENET,

DDJ Histogram

W All Edges Rise Edges [ Fall Edges
T All Samples : 417.79 k
Rise Samples: 208.90 k
Fall Samples: 208.90 k

O I I I I
=72.00 mUI -32.50 mUI 7.00 mUI 46.50 mUI 86.00 mUI

6.2.2.2-5 DDJ Histogram

£ 6.2.2.2-5 DDJ Histogram MIEH

)

& 58 %

All Edges Ry grg [ON] T oL, fxyocoeshs | J

. TLEFRRLET, 7

Rise Edges F

Fall Edges “é
All Samples SLH B30, b TRV Ty AN T ADY T | A
ETT, ]

Rise Samples SEH ERY Ty D RARNT T LDV T NELTT, Z;

Fall Samples SEH TR VAN T LDV T NELTT, }f%

7

&
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BCE JTY T nRa— T DMBRIEL

PJ vs Frequency
T 7@K LD [PI vs Frequency] #7Uy 7358, Do ZDARTNLINE
IRSIVET

PJ Frequency

PJvs Frequency (ALL)

PJ
Calculate

|
6.16 kHz

6.2.2.2-6 PJ vs Frequency

% 6.2.2.2-6 PJ vs Frequency MIEH

A Bl

PJ Calculate UTOEHEHIETEEIZ, VvFDAXTRLO
v — I JE AR L ET,
Pattern Length 7% 2 T, /{¥—1F —4)%
“10” ThHD

(PJ Frequency) ATV OE =T JEEETT,
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62 EEDHY

DDJ vs Bit
T 78R E D [DDJ vs Bitl 2700358, % —r ) BXODDJ D75
TNEREINFET,

JE:
PDJ measurement 28 [ON] D4, [DDJ vs Bit] 1% [PDJ vs Bit]
\ZRRDEDVET,
MO RPN 193 B 2L ETIE, ~F—r D757 (AR 1FE
RENFEH A,

DDJ M KOALEIZIZIRAL, DDJ 23/ MO EIZIE T O~ — I BERRSI

iﬁ—o

B ] @ o ] e ] o ] 55 (5

DDJ vs Bit (ALL)

63.04 mUI

31.28 mUI —

-0.49 mUI

=32.25 mUI —

=-64.02 mUI
Pattern 31936, (100%)

| | |
127 Bit 255 Bit 382 Bit 510 Bit

6.2.2.2-7 DDJ vs Bit

%< 6.2.2.2-7 DDJvs Bit DIEH

;)
“
7
y

>
7
&)
v
“
A
T
~
@D
i
fE
7
i

E2p o s BA
Zoom In 777 DFRFFAZ I UET,
Zoom Out 777 DFRFME 2 FICLET,
< Offset 777 DFRFFPRAE L~ L ET,
Center 7T7 DEFIMEFRLET,
> Offset 777 DERHPEA~BHLET,
Latest Edge DB BPRRKOMBEZILRFERLET,
Earliest Edge DB BN EINOMEEZILRERLET,
Pattern HIE LT 2=k, BAGRERRLET,
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BEE S TU TG mRT— T DR

6.2.3 SetupFA7OTRYIR
6.2.1-1 @ [Setupl #27Vv795&, X 6.2.3-1 D Setup X A7 AT Ry 7 AN
ForEnET,

TIOTATFvRIGYEZ

oy |
o
o |
S

Limit Type

million

wims.

wims.

SIRIEIE

-
o
o

6.2.3-1 Setup #A47BAJRyI X (General, Utilities 27)
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6.2 EEDOHY

% 6.2.3-1 Setup FA7BJRYIRDIEH (General 27)
Signal Type MP2110A-095 23EHiSILTWAY4, 55 OfE% [NRZ], [PAMA4] 7>
DIBIRLET,
o WEETDHEEIE INRZ] 28R ET,
Sampling Mode* BV 7 E—R% [Eyel, [Pulse], [Coherent Eye], [Advanced Jitter]

PHERLET,

[Pulse], [Coherent Eye] Tl v &% HIE CEZEEA,

DB DTTTIZONTIE, [# 6.2.3-4 Sampling Mode DR EELTT7 | %
ZHRLTTESY,

Test Pattern

MP2110A-095 Z#E# L CWAEAICHRETEET,

Signal Type % [PAM4] 2% EL CTWAH4, /3% — % [Variable],
[PRBS2~7-1] , [PRBS279-1] , [PRBS2~11-1] , [PRBS2~13-1] ,
[PRBS2715-1], [SSPRQ] 7 Hi&RL £,

Sampling Mode 7% [Eye] 3551, [Variable] (Zi%ESLET,

Number of Samples

Yo TV T HE R ELET, Sampling Mode % [Advanced Jitter] (Z5%
ELTWDIGE DY 7 V1% 8128 IZ720 E T,

Accumulation Type P TV Ul T — 2 DR EER ELET,

Limit Type TV HET &%, [Timel, [Samples], [Waveforms], %721
[Pattern] 7>538IRL F9, [Pattern] X3 7V 7 —FK 3 [Pulsel,
[Coherent Eyel], £72i% [Advanced Jitter] DL TEXET,

Time Yo TV T LR ERELET,

Samples YT N PR ELET,

Waveforms W EFRELET, o7 L iE Waveforms & Number of Samples @
A0 ET,
Sampling Mode % [Advanced Jitter] (Z5%EL CTWDIGAE L, IE O
SR 20 ES

Averaging PNV AE—RTHIET 2L, TR AR ELET,

Pattern Y= B ELET,

P TINBNI A I = RN = OB THBIRESNET,

%

MP2110A-096 NI TWDHE4 1%, Sampling Mode 12 [Advanced

Jitter] 2SBMENET,
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BCE JTY T nRa— T DMBRIEL

% 6.2.3-2 Setup F47ATRYIADIER (Utilities 47

2% Bl
Waveform B Ot% [Color Gradel, [Gray Scale] HiEIRLET, PvZDI T
WZITE S EE A
[Gray Scale] #3925, [Color Select] #2727 L TR DA% E
TEET,
Mask*1 ~ A7 D% [Purplel, [Gray]l 7HEIRLET,
Preset Information ™1 [On] (275, R R TIEHREEH FEa-oEo 27—, 7

Bok, SR —h, EREE N THEREO A LR 2FRLET,
[Off] (23 5L GND LIS DR REIERRICLET,

Label Add™: FNVEANNLET,
Label Delete™! FVEEELET,
Overload [Onl: AIEEVRINRNE KERoTZEXID, 6.2.1-5 M=

e
=

I\
=

gﬁﬂ\

(Overload/Clipped) # &R/ RLET, BENKRINL TN
I, BIERERD N/A L7200 FET,
[Offl: %45 (Overload/Clipped) ZFE/RLFEH A,
Questionable Eye [On]: ELAE CTETWRWATREMER D72, lERE S/~ — I For—
UTIZ NRZ?° PAMA?RE RSV TWDEA T, Average Power
ZERRSAER ROFTE N/JA LLET (X 6.9.1-3 1),

7272L, N—Tar 7.02.10 LA TIE, Average Power, Outer
OMA, 5L Outer ExR ZFrR<HIERE R DR RE N/A LLET,

[Off]: NRZ?X° PAMA?RFE RENTWAEE T, RIER EOEEF L

£7
Set Reference *1 FRLTCWBIE R, V7 7L AR —RITARIEL £,
Clear Reference ™! V7 7L AR — R HELE T,
Temperature PV AT mAa =T OBIEDREEL, LIV ERELEEXORE,
BLOKEZEL7- 2 RRLET,
Calibration *2 Yo TV A nAa—7 DLV ERIELET,
Application Test *2 YoV A ura—70H 2 krLET,

%k 1: Sampling Mode % [Advanced Jitter] (ZFREL TWAEAIE, FREDK
MEIFERE A,

%k 2: Sampling Mode % [Advanced Jitter] (ZE%XEL TV E1L, B{ETE
FHEA,
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777"47‘9‘/&*)1«@] YEZ

]

General / Utilities Save

Ch A

Screen Copy
EYE/Pulse Shot Capture

Inverse Background
Color

Waveforms Only

Pattern Capture

Capture

Samples | Ul 32

6.2.3-2 Setup #4705 Rvo R (Save 47)

% 6.2.3-3 Setup #4705 RYIADIER (Save 27)

2 EBA

EYE/Pulse Shot [Capture] #27Vv 79 5L, Result VAL RUDHERT 7 A VARG LET,

Inverse Background EYE/Pulse Shot TIRAEFT HHEGDEEZRELET,
Color

Waveforms Only [Onl: Result VA RUDERE B IET N7 7 A MR INET, Vo
DT T IRAESIVER A

[Off]: Result V4 RURKET 7 A URTFLET . X DT T713RTT
SHFER A,

Pattern Capture [Capture] #27Vv 73 5L, FRLTWDKIEDHE Test Pattern @ 1 J& 1]
ORI L TIRE T — 22 B L CT S AR 7 A VIR FLET,
Sampling Mode 73 [Coherent Eye] T, Test Pattern 7% [Variable] LA
IDLEXIZFATTEET,

THXRANT 7AIATIRD T 4 VN ARAFSIVET
C:\Users\Public\Documents\Anritsu\MX210000A

\UserData\Result\TXT

;)
“
7
y

>
7
&)
v
“
A
T
~
@D
i
fE
7
i

Samples / UI Pattern Capture T 1 Ul H72VOIRIEABIE T HEE (o7 ) a8k
,}_]Li’L/iTO

Support Information [Savel] #27VU>242%L, “BERTWaveSupportInformation.zip” %7 A2
M FRAFLET . ZOT7 7AW, REDIRERIZA LD AR D H L1
WOEENTVET, MP2110A OBIFEICEL THEICBIWEHEW
E<HAE, ZOT7ANERATLTTESN,
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% 6.2.3-4 Sampling Mode DFRFEEST ST

Sampling Mode Eye Advanced Jitter
Forsb27 77 | Bathtub (CHA) Bathtub
TJ Histogram (CHA) DDJ Histogram
Bathtub (CHB) Composite Histogram
TJ Histogram (CHB) DDJ vs Bit
Bathtub (CHC) PJ vs Frequency
TJ Histogram (CHC) RJ/PJ Histogram
Bathtub (CHD) TdJ Histogram
TdJ Histogram (CHD)

Pattern Capture THRGah 5T —4
IROFEE T Pattern Capture #F(TLI- GG ZAEKIID T 7 A /WD TRt
L\ijﬂo

Test Pattern: PRBS 279-1
Samples / UI: 8

PRBS2/9-1 DEwREI 20-1 = 511, 1 Ul H7-0DH L F MR 8 TTOT,
4088 (= 511 x 8) fHDONLE TIRMEAHESINET,
WDOPBUIXETTRUTALEDOIRME A HE STV, TFXANT 7 A VARAFSIVET .
BALE mV $721 pW T,

« 1Ul

6.2.3-3 1UlHF=YDHUTILE
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6.2.4 Measure¥A47ATRYHIRX

6.2.1-1 Result V4> KU D [Measure] 27Uy 74 25&, 6.2.4-1 ®
Measure ¥ A7 07 Ry I ANERSINET,

Setup # A7 /Ry AT Ch A & Ch B Difi )70 Signal Type % [PAM4] (2
HELTWDEATL, [Mask Test] %7 OBIENTEER A,

TIOTATFRRIEYVEZ

/

'Scope Measure 23/ Scope Measure (L i
AmplitudefTime |Egqualizer Mask Test AmplitudeiTime |Equalizer Mask Test
ltem Selection [ ltem Type: NRZ ] ChB | | Item Selection ltem Type: PAMA ] ChB
Item Item
One Level TDECG
Zero Level Outer OMA(dBm)
Eye Amplitude Outer OMA{uW)
Eye Height QOuter ExR
Crossing Linearity
SNR Ceq
Average Power (dBm) Partial TDECQ
Average Power (mW) Levels
Extinction Ratio Levels RMS
Jitter P—-P Levels P-P
Jitter RMS Level Skews
Rise Time Eve Levels
Fall Time Eve Skews
Eye Width Eye Heights
DCD Eve Widths
OMA (mW) Transition Time (Rise/Fall)
OMA (dBm) Transition Time (Slow)
OMA at Crossing Over/Under-shoot
VECP P-P Power “]j‘
TDEC Power Excursion N
Eye Height (Ratio) Noise Margin 7°
RIN OMA Partial Noise Margin 1
Crossing Time ‘)
<
All Delete Add Delete All Delete Add Delete 7
All Delete All Add All Delete All Add \.‘/
Channel Itermn Select tems Channel ltem Select tems ]
Measure Setup Measure Setup A
l NRZ l l PAM4 [ NRZ l l PAM4 I
NRZ PAM4 )
6.2.4-1 Measure #4705 Ry X Amplitude/Time 27 (NRZ, PAM4) 1E
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Yo T YT R R — T DR IET

Scope Measure

Scope Measure

6.2.4-2 Measure #4704 Ry X Amplitude/Time 27 (Jitter)

[=]
Amplitude/Time |Equalizer Mask Test Amplitude/Time ‘ Equalizer ‘ Mask Test ‘
Item Selection l Item Type: Jitter l l ChA l Item Selection Item Type: Jitter Ch A
Item Item
TJ TJ
DJXd—d) DJd—d)
RJd—d) RJd—d)
J2 Jitter J2 Jitter
J4 Jitter H Jitter
J8 Jitter JO Jitter
EYE Opening EYE Opening
DDPWS
RJXrms)
PXp—p)
DD JXp—p)
DCD
1SI{p—p)
PJ Frequency
All Delete Add Delete All Delete Add Delete
All Delete All Add
crﬂlnxﬁg;“ Sef;.!::ﬁ(tj:ms Channel Item Select Items
Measure Setup Measure Setup
T ][
Eye Advanced Jitter
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% 6.2.4-1  Amplitude/Time 27 MDIEH

2% Hl:L]
Display [Onl: Result V4> F7iZ Amplitude/Time DM ERERE L RLET,
[Off]:  Result 7> F7IZ Amplitude/Time OHERE FEFRLERE A,
Item Selection HEHEHZ®RINLET,

MP2110A-095 F721Z MP2110A-096 MEHEHSN TWAIEE, HITHEHE OF
TREYIEEZ DR INFRESNET,

Item FOWMZEIY Y7 LT, IBINEITHIBR 2T B 2 @R L E3, BIRSH TWDIHE
Rz 3 5E, BIRPERSNET,

RYRER T FHEEHD BN BN TEET,

All Delete T ARTOEHAZHIBRLET
All Delete BN TF v 2V OFT X TOHEZHIBRLET,
Channel Item
Delete B L7=F v 1L D Ttem YARDIA H ZHIBRL £,
All Add Select Ttems | B4R L7Z Item VANDIHE %, 2F ¥ /L4 BMLE T,
Add BRI TF v 10D Ttem YARDIH B ZBIIL £,
Measure Setup N w0 T 58, WESMERETDIAT AT Ry I A% FKRLET,

[PAMA4] X MP2110A-095 2MEHIN TV AL EIZR RSN ET,
[Jitter] |< MP2110A-096 B EHIIN TWDEGEICERSNET,

F T2 a L TRIEICRDHIKI DDV ET,

MP2110A-021
Measurement % 47 2277y AD Amplitude/Time TIE, RO ERE S LT

Transition Time (Slow),
Power Excursion,
Noise Margin,

Partial Noise Margin

;)

7

BT )
Signal Type NRZ PAM4 ;
HEEH Average Power (dBm), TDECQ, ZI‘
Average Power (mW), Outer OMA(dBm), ]é

Extinction Ratio, Outer OMA(uW), A

OMA (mW), OMA (dBm), | Outer ExR, Ceq, T

OMA at Crossing, TDEC, | Partial TDECQ, -

VECP, RIN OMA Over/Under-shoot, D

P-P Power, Transition Hh

Time (Rise/Fall), 1E

7

%=

MP2110A-095
MP2110A-095 Z#5#L T\ 55413 RIN OMA 2| T&xE7,
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Measure Setup @ [NRZ] #2V>29 5L, Setup (NRZ Amplitude/Time) %
AT AT IR I ANTIRSIET,

Setup (NRZ Amplitude/Time) =]

Time

Risel/Fall Time
Rise/Fall Time Correction
Correction Factor 0.0 ps
EYE Boundary
Offset from Crossing 0.50 Ui
’—

Width 0.20 W

SNR Definition

Noise Measure Area

Zero Level + One Level l

6.2.4-3 Setup (NRZ Amplitude/Time) #4705 RvI R

% 6.2.4-2 Setup (NRZ Amplitude/Time) #4705 HRyoADIER

E2 0 £ BA
Rise/Fall Time Rise Time & Fall Time ZHE T 0 EAHELET,
Rise/Fall Time [On] (29°%&, Rise Time & Fall Time Z4#i1IEL £7°, Rise Time & Fall Time
Correction ORNEIZ*1 BNFRRSINET,
Correction Factor Rise Time & Fall Time Offi IEfR &% €L £,
Offset from Crossing® | One Level, Zero Level ZH7E 92 MLEZHELET,
Width* One Level, Zero Level ZE 4 2ME2RELET,
Noise Measure Area SNR O /A Rz RE ST D E AR ELET,

*: [X6.9.1.1-2 EYE Boundary O%EHEH |2 BL TTZE,
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Measure Setup @ [PAM4] #2V>73%&, Setup (PAM4 Amplitude/Time)
BAT AT R APNRRIINET,

s
Configuration
S le Timi Track to
GIITHE U] Middle Eye Timing
Eye Center Type ‘ Maximum Eye Width"‘
Peak Power Hit Ratio ‘ 1.00 %

Eye Heightsn¥idths

Eye Opening Definition ‘ Zero Hits ‘

Linearity Definition ‘ IEEE Clause 94 ‘
TDECQ

Target SER ‘ IEEE "

‘ 480 x | E0M4
Optimize Threshold E

6.2.4-4 Setup (PAM4 Amplitude/Time) #4705 HRyo R

TDECQ OA=27 A%, 11X 6.2.4-9 Measure ¥ A7 127"y A Equalizer %
TITHRELET, MNFREINTZHAL, Setup ¥ AT IRy 7 AD [Generall
H7 DR E TR L TSN,

TDECAQ settings can be selected only
when set PAM4, Coherent Eye and Pattern.

EZ

;)
“
7
y

>
7
&)
v
“
A
T
~
@D
i
fE
7
i

General ‘ Utilities ‘ Save ‘
Sampling
Signal Type PAMA

Sampling Mode Coherent Eye ;
Test Pattern PRBS 2°7.1

Number of Samples 16384

Limit Type Pattern

Time 10.0 sec

6.2.4-5 TDECQ #ZE179 5LED General 27 DERTE
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% 6.2.4-3 Setup (PAM4 Amplitude/Time) #4705 Ry ADIER

A FR 5 BA
Configuration
Sampling Timing EOTALTOTADIKMEMEEZFRELET,

[Track to Middle Eye Timing]:
FLOTADAEICEDEET, ) 1.5-11 2R TITZE,

[Independent Timing]:
3 ODTADIIERLE TR 2 ITRDOBILET, K 1.5-10 2B ML TTZE0Y,

Eye Center Type

TADHFIMLEZ R TE T DI EZBIRLET,
[Maximum Eye Width]: Eye Width 2 KERDIERO R AELF T,
[Maximum Eye Heightl: Eye Height 23 KEZRDAAHO RS ELET,

Maximum Eye Width Maximum Eye Height
DEEDTAHID

DEEDTAHID

e L P

Peak Power

Peak Power ZiR0OAHLEVMEZ 1UL OV T THHERTHRELET,

Hit Ratio™1 1% % 5% ELTZH AT, IO RKRMENLI 7 AT 1% DAL EE i K /ST —
(Pmax) *LET, B ORK/MEDLY 7 NVET 1% DN E Z /NS —
(Pmin) $LE9, Pmax & Pmin ®7% Peak Power L E9,
0 ZHEELZSGAIL, WK KM/ MEDZE% Peak Power L E7,
Eye Heights/Widths

Eye Opening
Definition

TAHODERELET,

[Zero Hits] : YoV T IFEAE LR VRS

[1E-01]~[1E-06]: $8ELI-Evr=T—LI T &/ A0
1E-01 1% 101 && L £,

Linearity Definition

Linearity OHlE FiEDOHI%E [IEEE Clause 94], [IEEE Annex 120D] 7>
HIEIRLET,

TDECQ*! *2

Target SER

TDECQ TfiH A% Qt #1kd5 SER O#itk%, [Variablel, [IEEE],
[FC] MHBIRLET,

[Variable] ZE{RL7-35%, Target SER #i% € CXE T,

Optimize Threshold

[On] 129 %&, IEEE 802.3cd THUESILTWAHEEVIZ TDECQ A il e
54912, HIZE Threshold ZWERHELE T,

Fi B1X IEEE 802.3cd THIEE#15 Threshold fEIZXIL T£1% (FEE) T
7, Threshold #%#&/%, Left Histogram & Right Histogram CTHfi37 L C i
SRS IVET,

% 1: MP2110A-021 A DG EICERSNET,

*2: WMOFKMET XU THEIS, REDENTT,
Item Selection 7% [Item Type: PAMA4]
Sampling Mode 7 [Coherent Eye]
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Test Pattern 2% [Variable] LA4k

Peak Power Hit Ratio &% 1%IZEL72EE D Pmax, Pmin OALEZ RO K
RLET,

1 Ul

HJUTILH

/0)1 %
Pmax

S—_\_

— Peak
Power

= v Pmin

—
\47“/7")1/%1

D1 %

6.2.4-6 Peak Power MRE A%
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Jitter Measure #4705 Ry I X
Measure Setup @ [Jitter] Z27V>2795L, Jitter Measure & A7 27 AR 27 A
DERRINET,

Setup #4707 Ry 7 APD Sampling 7% [Advanced Jitter] OEA X, Jitter
Measure #1717 Ry 7 A2 [Algorithm] #7'& [Advanced] #7 BF RS
iﬁ—o

g

Jitter Measure

Algorithm Advanced

PDJ Measurement
PDJ Measurement

STM-0
Standard [51 MM]

. LP

Measurement Edge

Measure Edge Type ALL

6.2.4-7 Jitter Measure #4704 71w~ X Algorithm 47

% 6.2.4-4 Jitter Measure #4704 RyH R Algorithm 27 DIEH
£ ¥R B
PDJ Measurement PDJ HIEDFEITEEELET, PDJ (Pattern Dependent Jitter) (%, DDJ (2
HA 7 V2B CTHIELTZY w2 T,
[ON]: PDJ vs Bit /77 % & /RLE T,
[OFF]: DDJ vs Bit 7774 F& R LE7,

Standard PDJ HIEZfE AT 2R EERPOHRELET,
STM-0, STM-1, STM-4, STM-16, STM-64, STM-256

PDJ Filter PDJ HIBIERHTH74NH DA AR ERNPEHETELET,
LP, HPO+LP, HP1+LP, HP1'+LP, HP2+LP, HP+LP, HP'+LP, LP',
HPO+LP'

T VE L LRI B A K 6.2.4°5 |ITRLET,

Measurement Edge Type | /3% —> 7 —¥ D=y kit fi{k%, All, Falling, Rising O ELET,
RIELIZANT T 7 IZRRSIVET,
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% 6.2.4-5 PDJ BIFE THRETEDRELETAILAND—E (B Hz)

PDJ Filter
Standard HPO HP1 HP1' HP2 HP' HP LP LP
STM-0 10 100 - 20 k - 12k 400 k -
STM-1 10 500 — 65 k - 12k 1.3 M 500
STM-4 10 1k — 250 k - 12k 5M 1k
STM-16 10 5k — 1M - 12k 20 M 5k
STM-64 10 20 k 10k 4 M 50 k 12k 80 M 20 k
STM-256 - 80 k 20 k 16 M - - 320 M -

ITU-T G.825/Amd.1 Tablel |ZHESNTWDHY BRI EE, IROFXITRLE

R
% 6.2.4-6 Maximum permissible jitter at network interfaces
Interface Measurement bgndwidth, Pea}k—to peak
—3dB frequencies (Hz) amplitude (Ulpp)
STM-1e 500 to 1.3 M 1.5
(Notes 1, 2) 65k to 1.3 M 0.075
STM-1 500 to 1.3 M 1.5
(Note 3) 65k to 1.3 M 0.15
STM-4 l1kto5M 1.5 ¥
(Note 3) 250k to 5 M 0.15 §°
STM-16 5k to 20 M 1.5 2
(Note 3) 1 Mto20 M 0.15 g_
STM-64 20 k to 80 M 1.5 4
(Note 3) 4 M to 80 M 0.15 4
STM-256 80 k to 320 M 1.5 ;a
(Note 3) 16 M to 320 M 0.18 %?é
NOTE 1 - Electrical format CMI-encoded, according to G.703. fE
NOTE 2 — For networks deployed with G.813 Option II clocks or 7
G.812 Type II, III or IV clocks, STM-1 requirements apply to STM-1e. %=
NOTE 3 - STM-1 1 UI=6.43 ns
STM-4 1UI=1.61ns
STM-16 1 UI =0.402 ns
STM-64 1 UI=0.100 ns
STM-256 1 UI =0.025 ns
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Setup ¥ A7 17 Ry AD Sampling Mode 7 [Advanced Jitter] D41,
Jitter Measure Z A7 127 Ry 7 A [Advanced] #7 NFERENET,

Setup # A7/ Ry 7 AD Sampling Mode 7 [Eyel DAL, Fv1/VHNC
[Advanced] %7 OIHHZFHETEET,

Advanced Jitter

Eye

6.2.4-8 Jitter Measure #4704 7Kv4- X Advanced %7
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% 6.2.4-7 Jitter Measure X447 04 1Ry X Advanced 47 DIEH

B Fh ERBA
TJ Measurement BER | Bathtub 777 C7 A O &2 T+ AE Y MEVRERELET,
Fixed RJ LTINS ROZRI ZFE AL T/ o7 R T2 610%, [Off] ICLET,
RJ IEBEDEEZEL T, T OV T77%FRxTD841%, [On] 1CLET,
RJ DEEZLIET, T MEIENT DI I=2b—TarTHXHLE
‘a‘o
RJ Value Fixed RJ 73 [On] O%BA, ZZIC AN LIEEE-TTI 23 ELET,

Correction Factor

#77:% [On] (27 %&, DJ(Scale), RJ(Scale), RIJ(rms) DfExE AN J1 T&F
4, £z, WERE R LR 7 OHIEMIZ 1 BNERENET,

DJ(Scale) DJ OIESRETT,
WL LFRLUIEICH LT, ZOBMEE BT 72 ESHE M RICE RS E
TO
HELRNWEET 1.00 2% ELE T,
RJ(Scale) RJ O EAE T,
WIENORRE LIS LT, ZOEMEZ B 7 E AR E R RICE RSN E
KR
IEL2NEX1T 1.00 5% ELE T,
RJ(rms) RJ (d-d), RJ rms) DM IESREL T,
WOHF X THELET,
RJ = \/sz - Urz
Om: HIEL- R OFE R
RJ: ME#ZD RJ (d-d), RJ (rms)
WIELZAWEX1T Correction Factor & [Off] (ZLE9,
Define Threshold TAINE = DRIk T D, VaARA L SON ERE T EEZHRELET,

H#E 4556813 [Auto] 1Z, (MEZIEET5%E1E [Manual] IZFREL
i‘é—c

Manual Crossing

Define Threshold 73 [Manuall O5&, 70AKRA L SO EEIRIED 30~
T0%DHIPH TR ELET,
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Scope Measure 3

Amplitude/Time |Equalizer Mask Test

ChB

Display Equalizer Waveform
Equalizer Type TDECQ

Equalizer Tap Calculate

Optimization Ex
Number of Precursors

Tap Count

T

Tap 1 Tap 2 Tap 3 Tap 4
| 0.000000 ‘ 0.000000 | 1.000000 ‘ 0.000000

Tap 5 Tap 6 Tap 7 Tap 8
| 0.000000 ‘ 0.000000 | 0.000000 ‘ 0.000000

Tap 9 Tap 10 Tap 11 Tap 12
| 0.000000 ‘ 0.000000 | 0.000000 ‘ 0.000000

Tap 13

0.000000

6.2.4-9 Measure #4704 RvHI X Equalizer 47
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% 6.2.4-8 Equalizer #7MIEEF *" *2

Display Equalizer [Offl:  Reference Equalizer % L7e\ BN R RSIVET,

Waveform [Onl:  Reference Equalizer % f L7- N E RS ET,

Equalizer Type Reference Equalizer ® Tap # B &G A T 5L E O R FIEAHELET,

[TDECQl: TDECQ 23 E7258957 Tap $R5a R ET,

[Linear]:  EYE B I3 K&<7A258972 Tap FafiaRDET,
[Linear] ®¥34& 1%, Number of Precursors & /E 3 5 )
HVET,

Equalizer Tap [Calculate] : Reference Equalizer @ Tap #2554 B & CrtH L £,
HEWFHE O ED Pass (Eh) F721% Fail (I CTHRARSH
iﬁ—o
Sampling HOLD HIZFHEAZFATLIESG AL, SHRENETLE
%12 1 Pattern O ERER KPR RINET, FHRAEE
2N Fail (2727284 0%, Tap OEAWIE LS ET (Main
Cursor (X 1, ZiLLIS4MT 0),

Optimization Reference Equalizer ® Tap fREGHH HiEE# ELET,

[Auto]: Tap FR¥EE LV EREIZEHELET,
[Fast]: Auto JOHERFMCHELET,

Number of Precursors

Optimization 7% [Fast] M54, Main tap DA iEZTEELET,

Tap Count

Tap D¥% 3~13 OFIPA TR ETEET,

Tap 0~Tap 13%3

% Tap DOFRE%—2.000000~2.000000 D#Hi[FH TR E TEET,

*1: MP2110A-095 Z#5#L T\ T, MP2110A-021 LSO HEICERENE
R

*2: WORMZ T XTI HEIS, F7OHAZRETEET,

Signal Type: [PAMA4]
Sampling Mode:  [Coherent Eye]
Test Pattern: [Variable] LIt

MP2110A-028, 033 DAL, 727747 F v /L% [ChB] IcLET,
% 3: Tap Count DR E LS TERINDENEDYVET,
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or |
A
T e
T omesnor |
T rrcome |
ot
o
C verberned |

\
\

X 6.2.4-10 Measure #4704 RyH2 X Mask Test 27

6-42



62 EEDHY

% 6.2.4-9 Mask Test 27 DIEE

AT

B

Mask Test

BELEF YK LT, AT ALV, A7 %R ELET,

Eye Mask Select

A OREALIERLE T, 132 6.9.2-1 ~A7—F 2B R TTES0Y,

Mask Margin Test

[Run] 227Vy 7428, ~A7~—V L MELIE Y TV 72 IELET,

Test Method

L T AT~ —V U AHIELET,

Mask Margin Test @ [Run] 227Uy LizE&iZ~wRAY
~—VUEHELET,

v A7 — OHRIEIX Margin Type TR ELIREMEATE/2DIH121T0
NET,

[Continuous] :
[One Shot]:

Margin Type

~VAYTANCHFA T Failed Sample 28O HLE HiEZBIRLET,

[Hit Count]: Failed Sample O# CHEL £,

[Hit Ratiol : Total Samples / UI (Zx7 % Failed Samples O FIA5 THL
ELET,

ZZTHELTEARN OYE1Z Pass LHIESIVET, Hit Count 28 1 (T 74+

V) DEELT Failed Sample 2R LEH A,

Mask Margin

VA= ERELET,
Y ARI =V ERELLE, BIE L~ A~ — VU IR SN E T

Align Method

~AINLE DR E S IEERELET,

< AIDAIEE 0 L-Ub, 1 LoyL, Aol
ICBEILET, ZOMEARDEIL Mask Alignment
® [Update] 227V 7 L7-¢%, HDHVIE, Limited
HIEDE T L&A ThNET,

[User Defined]: T AT DN EE L —TNRELET,

[Zero/One/Crossing] :

Alignment Marker

Align Method 7% [User Defined] O%&ICRRINET,
[Display Off], [Display On]: v—» & &G0 EZ £,
[Center]: VAV IR R TI T ORI IBEILE T,

X1, AX, Y1, AY

Align Method 7% [User Defined] D1, ~AZDALE LIEEZ L EL F
T, 1% 6.9.2-3 ~AZALEOFEFHRESG]) 2 S L TTZE,

Mask Alignment

Align Method 7% [Zero/One/Crossing] DA IZFKRINET,
[Updatel 227Uy 27458, ~AZ(iiEZFEHLET,

Mask Area Restriction

[On] (29%&, Angle & Width 5% E L Cv A7 OFEIRAEHIR T 5208 TEE
9, [X1 6.9.2-4 < A7 OFEIEHIFRER] ) 2 2R TLIZE0,

;)
“
7
y
>
7
&)
v
“
A
T
~
@D
i
fE
7
i

Setup ¥ A 707 Ry AT Sampling Mode % [Advanced Jitter] (Zi%EL T
WABEATE, [Equalizer] #7 1B X TN [Mask Test] #7 ##/ECTEEHA,
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6.2.5 Amplitude O/EQFEA7ASRYH R

6.2.1-1 Result 71> Fv® [Amplitude O/E] #27V>794 5L, X 6.2.5-1 1>
5 6.2.5-3 ® Amplitude ¥ A7 07 Ry 7 ARERSNET, [O/E] #713HA
TARTERS LA R RSINET,

TIT AT F RN DIRIIH RN EEBIE, 77747 F ¥/ ERCANFE
IRENET,

TOTATFeRIGYEZ

Define Function

mV/Div

m\

& 6.2.5-1 Amplitude #47BJ Ry X (MP2110A-021 DIHE)
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Scope Amplitude

Scale Offset
ChA
Scale Offset
[]Scale
() Offset

Attenuation

Tracking

&2 Scope Amplitude
O/E Scale Offset O/E
Ch A
Input Connector
(Wavelength)
3.0 uWIDiv

1500 uW

I

0.00 dB

[JConversion Gain

[C] Responsivity

Calibration

Input Power
Filter

Filter Selection

Extinction Ratio Correction

Correction Factor

Maintenance

QIE Calibration

330 viw
0.900 AW

Execute

-7.00 dBm

0.00 %

Calibrate Module

6.2.5-2 Amplitude #4705 RYIR
(MP2110A-022, 030, 032, 039, 040, 042, KU 049 DIFE)
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K 6.2.5-3 Amplitude #4705 Rvy2 X (MP2110A-023, 033, 043 DIHE)
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% 6.2.5-1 Amplitude ¥4 70T RYIRDIEHE

=) BT R AR
Scale Offset LAV AT— VERELET,
Scale MEED AT — VR R TELET,
Offset MEhoOA 7 By M BELET,
Attenuation SMF TP ER O R EE A TILET,
ko Tracking [Offl:  TIT AT F ¥ FNDAr—NERELET,
[
IS [On]:  &F ¥ FLORF— L ZFRUEICREICLET,
% Channel Math*1 [Offl: T/ A LT ¥RV BOWHEER A IZERLET,
@ [Onl:  FrL A LF RV B OWHAHEL, ZOREETF v %
VA ELTERRLET,
Define Function™! F ¥ RO E FIEEZRELET,
Scale T VA R OHEE O A r — VAR ELET,
Offset T RVEBEAE R OMEEROA 7 2o M ELET,
Input Connector AT DR 2 IRNORINL LT,
(Wavelength)*1- *2 MMF =12 #: 850 nm, User
SMF =274 : 1310 nm, 1550 nm, User
Conversion Gain*2 O/E OZEHLLFRTY, 1~9999 (VIW) OFFH CTHELET,
Responsivity*2 TANTAF— RN I RT —Z BRI T 5% T3, 0.001~
65.535 OFIFH CRRELET,
Calibration *2 Wavelength 7% [User] ™41, Conversion Gain 3L ¥
Responsivity Ofiz H & T L £ v
Input Power*2 Conversion Gain 33X Responsivity @ Calibration #3173 % g"
LXHEHT A EHA T, v
Filter Selection™1 MP2110A-095 &SN TWDYE, 400GbE BLT 64GFC 12 217_
K BT 27 ANERBIMENET, ZNHDTANZIT AV ZMEHL |
© B T4 B7=0, LT O kD i FTHE T, 54
+ Sampling Mode D&% iEA [Coherent Eyel =
+ Test Pattern D% EMN [Variable] LIFk ;c
Extinction Ratio 3¢ (Extinction Ratio) DMIERHCHELE T 20k ELE| D
Correction 4, AAH1EIY, Extinction Ratio BX T Outer ExR O BT )i S B
nET, %ﬁ
Correction Factor LA EAR ST, —9.99~9.99% D #iH Tk EL £, =
WOFHAEXTHIELET,
Extinction Ratio (dB) =
_lolog(Zero—Level — Correction Factor)
One Level
O/E Calibration Y a— )L IEZBIELE T,

% 1: Sampling Mode OEN [Advanced Jitter] DIFE, HIEE I IZ#H:
ECEET,
% 2: Wavelength T 850 nm, 1310 nm, F721% 1550 nm ZEIRL-GE,

Conversion Gain 30" Responsivity O I3 T35 Hi faf BRI AR E S AU7= il
DEXESNET, Wavelength T User Z8IRL TIDIFN DR EZHET
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L%60E, 16.8.3 R AR O 22U, ZOREIZEDET
% Conversion Gain 33X U Responsivity (25X EL TZEW,

F T2 AL TRIEIZROHIKI DD ET,
Amplitude ¥ A7 1227 v7AD Channel Math i MP2110A-021 O34 D 7
(CFTRSNETS

6.2.6 Time CRUDZAF7OTHRYIR
6.2.1-1 Result V4> FU® [Time CRU] #27Vy 74 5LX 6.2.6-1 @ Time
AT TRy I APFRENET,
MP2110A-054, MP2110A-055 OELOEMAEH SN TWDEE1E, [CRUI #
TNFRENET, WS OA T v ar RIS O BEA1E, [CRUQ6G)] 47
& [CRUGBG3G)] #7, Tracking Target WRKRINET, 77T 4T T ¥ RILDI
WCHENRREEBIL, TI7T47 F RN ERICANRERINET,

TITATFrRIYEZ
Scope Time | Scope Time / =]
Rate Scale/Offset |CRU(26G) |CRU(53G) Rate / ‘ Scale/Offset ‘ CRU |
Data Clock Rate
Symbol Rate: CRU, Divide Ratio: 2 I Ul On Screen 2 Ul
Tracking Target Offset 0.00 Ui
Pattern Length
Recalculate Option Clock Rate
Clock Rate 12 889 125 kHz
|
Divide Ratio
Length 511 symbols

X 2
Symbol Rate 25778 250 kbaud
Software Delay

Acquire Clock Rate (JChannel A 0.0 ps

.

Divide Ratio Detect On

o]

Reset

Precision Trigger

6.2.6-1 Time #4704 7Ry~ X Rate #7, Scale/Offset %7
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Scope Time [&=]
Rate ‘ Scale/Offset ‘ CRU L

Clock Recovery

Lock Status

Operation Rate

CRU Loop BW

CRU Lock

Auto Relock

Lock

Variable
(25.5G.28.2G)

25781 250 kbaud

10MHz

Relock

e

Scope Time ==
Rate ‘ Scale/Offset ‘ CRU L
Operation Mode Through "
Please input clock signal (0.1 GHz
-1.7625 GHz)
Output Clk Rate 1611 328 kHz

6.2.6-2 Time #47RAJHRyIX CRU AT (MP2110A-054 & k¥)
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X 6.2.6-3 Time #4704 7Ry~ X CRU AT (MP2110A-055 & &ik})

X 6.2.6-4 Time #4704 Ry~ X CRU AT
(MP2110A-054 & MP2110A-055 & i 85)
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#&6.26-1 Time #47AJ Ry IADIEHE

27

AR

B

Rate

Data Clock Rate

AT o7 =2 ORELT vy VAR, mEERELET,

Tracking *1

Symbol Rate 2 PPG/ED Ch1 @ Bit Rate (ZIBHESH 5 5% Ebiﬁ—

[Offl:  Symbol Rate I& PPG ® Bit Rate =° CRU ® Rate (ZiIBHEL
FHA

[Symbol Rate: PPG, Divide Ratio:Clock Qutput]:
Symbol Rate I3 PPG @ Bit Rate, Divide Ratio (£ PPG ®
Clock Out ([ZIBRELE T,

[Symbol Rate: PPG, Divide Ratio:Sync Output]:
Symbol Rate IX PPG @ Bit Rate, Divide Ratio i£ PPG ®
Sync Out (ZIBELE T,

[Symbol Rate: PPG, Divide Ratio:User Defined]
Symbol Rate IZ PPG @ Bit Rate (ZIBELE T,

[Symbol Rate: CRU]*2:
Symbol Rate 1% CRU @ Rate (ZiBHELE 7, Divide Ratio I%
BUET S CRU ERREICIVLL T LD ET,
MP2110A-054: 2
MP2110A-055: Operation Rate 73 20G # DI5E 1T 4
Operation Rate 7% 50G # D413 8

Tracking Target™3

Tracking T [Symbol Rate: CRU] ZEeRL T\ \5H&XIZED CRU IZ
X E A B IESE D% ﬁbi'ﬁ‘

[26G]- 26G CRU (Z:BHELE 9,
[53G]: 53G CRU (ZBRELE T,

Recalculate Option [Clock Ratel: Symbol Rate & Divide Ratio 75, Clock Rate %

HELET,
[Symbol Rate]: Clock Rate & Divide Ratio 75, Symbol Rate %
ARELET,

Clock Rate

Trigger Clk In = %7 2|2 AN 13570y 7 O JEEHERELET,

Divide Ratio

47JE k. (Symbol Rate/Clock Rate) #iXELE7,

Symbol Rate

Tracking 78 [Off] D5, WETHEZO RN — NERELET,

Acquire Clock Rate Trigger CIk In = x 7 2|2 A Jj&i=ray 7 DR EERELE T,

Divide Ratio Detect Trigger CIk In = xRV XA S LT vy D4y JE A B8 T35

RELET, Atk BEifaHE [Divide Ratiol DFEREL, ARE
Z On |[ZL7zE%xL, Auto Scale #FEfTLIZE=ITONET,

Precision Trigger*4

On, Off

H

FREEE N TRRBED AR, Y10 E T,

Reset

H

EFEERI AN On DG4, NATOFRBIZEDELET,

* 1: ROLETE Tracking BIERS TX7pW V28, =7 — Ayt —URFRSNET,
PPG @ Reference Clock 7% [External] IZEXEINTWHEXIT
Tracking % [Off] LISMZERELT,
PPG @ Clock Out 7 [Off] I8 ESNTWHEXIZ, Tracking %
[Clock Out] (ZE%ELT=,

%2: MP2110A-054, MP2110A-055 DOV i BSE#S TODI54

*3: MP2110A-054 & MP2110A-055 2 5H STV D54

k4: MP2110A-024 M EH SN TWDEA
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% 6.2.6-1 Time 447045 Ry RADIER (#X)

27

AR

B

Scale/Offset

Unit

IR R T OO F RN 2R ELET,

UI On Screen

IR RZIT DRSO A r— Ve 2=y M A — N VB TR ELE T,

Offset™*5

WHF R T IEON B ORA 2R ELET,

Pattern Length

ANITTDHT —HDONNE— BB ELET,

Tracking

[Off]: Length (2% —VE&A#ANLET,
[On]:  Master TEIRL/ZIAH D/ ¥ — K% Length IZRELE T,

Master

NG R S A ZEIRLET,

Length

IRE—= D RIVEERIRLET,
Setup ¥ A7/ Ry AD [General]l %7 C Test Pattern 2% [Variablel
DAL, YAV EEAILET,

Software Delay

VIR = T AR A T By MR ELE T,
EDEERETDE, WENE~BEILET,
BOEERETDHE, WENE~BEILET,

CRU, CRU(26G), CRU(53G)

Operation Mode

a7 AN 2=y hOBMEE—RZEINL £,

Operation
Mode

[OFF] CRU Out =27 %7 5137 | Recovered Clock Out =
Ty 7SI ER A E VL VI r AN
NEFA,

[Recovery] | CRU In =7 %2 AJjL7= Optlcal SMF Data In =%
F—=AEENLEAELEY WCADLTeT — 455
w77 CRU Out =37 %# ﬁ‘%ﬁ%bﬁ_ﬁﬂ/7ﬁ>
WZHAIENET, Recovered Clock Out =
KO IISIET,

[Through] | CRU In 27X AJjL7= Optlcal SMF Data In =x
T =25 NEDEE CRU WAL T — 465
Oout = x7 Xz isihvE 75> 7C ® ¥ £ Recovered
4, Clock Out =7 X1 7)
ShET,

MP2110A-054 MP2110A-055

*5:

Sampling Mode ° [Pulse] DGEICRKRIILET,
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#£6.2.6-1 Time #4705 Ry RADIER (X)

427 E2x HL:
Clock Recovery Operation Mode 7% [Recoveryl DAIZFRI L, 7y 7 2=y
rOREZLET,
Lock Status a7 )=y "3, AU FIZRHIL WD RN R RSIET,
MP2110A-054 MP2110A-055
o) CRU Out "5 /15157 | Recovered Clock Out 75
a7k, AMEFICRBIL | HAhsnbsreyZix, AE
TWET, FICRIBALCOET,
IR CRU Out o J1&h 57 | Recovered Clock Out 725
ay 71, ANEFICRBL | Hhshbaray2ix, AE
TWEEA, FIZRBIL TWERA,
Optical SMF Data In |Zf3
= FWANSNTOER A,
% Fe £, Recovered Clock Out /5
= HAsnsrey7ix, AE
& BICEBMLTVEY A,
- Optical SMF Data In (213
2 BIMADENTHETNR, &
) ANV — RIS T,
-]
=
&) Operation Rate Iy 7V F Y = "OBMWERER B E N £,
g Operation Rate 7% [Variable] @513, > AL —hk (kbaud) & A
&) HLET,
CRU Loop BW Iy 7Y RN =y DL — T EI AR LU E T,
CRU Lock ey 7 F N =y ML CATIE B~DRZFITLET,
Auto Relock [Offl: 70y VRN 2=y ME BB AN EINT-LEIZFE T CRU

Lock Z34TLCRIMILET,
[Onl]: Jay VN2 MIEBN A TSN EEITE BN
CRU Lock Z#5TLCRIMIL £,

Operation Clk Rate

MP2110A-054:
Operation Mode 7% [Through] @54, CRU In 237 %IZ AJjL
Teray 7 DN R RSIVET,

MP2110A-055:
Operation Mode 7% [Through] ™54, Optical SMF Data In =%
I AN LTy 7 DR R RSNET,
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F TN LD TR EICIRDOFHFINHVET,

Scope 73>

MP2110A-011, 012, £72iF 014 RSN TORWEE, IROFIKIAHYET,

- Time ¥ A7 vZ/ ARy 7 AD Data Clock Rate I%, Tracking % Symbol Rate:
PPG IR ETEER A,
Time ¥ A7 12 Ry 7 AD Pattern Length |%, Tracking % On |Zi% & CT& %
A,
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6.3 KIELHE

6.3 IE&EEHZEE
6.3.1 LANJLIKIE
YoV A aRa—T ORIEHEE L, WRIETAZLZL > TRFES I E T,

BIENLERLEX, Setup AT 07 Ry 7 RTHRFET “Calibration is
required” &, AvE—URERINET,

MP2110A Z¥)H THEM T 2L%, FldAyE—URNRRINIZEET, KELE
FTLTLIEEY,

BIEFNEL, LLFOLEYTT,

1. IEfi/$F/L0 ChAln, ChBIn, Trigger Clk In O= %7 #(Z(5 H3A NS
NTORNILAREFRLET. ChC, ChD Bb5% &1, THbO=HI (T
BIEENAISN TN LA R LET,

2. [Setupl #27Vy27LE7, Setup XA 7 TRy I ANFIRSIVET,
3. [Utilities] #7 %27V 7L %7,

4. Calibration] 27Uy 7 LF9, axIXIMEFNBAIEIN QNN L2 R
BT HA U NFREINET,

Calibration @

I.-"'_"‘-.I Turn off or disconnect all data and clock input signals.
Click Ok to continue,

OK —

5. [OKl #27Uyr/L% 9,
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BAENHE T3 0&, FATRT Ry 7 ATHERBPFRSNET,

Calibration (==

\'- . -
| Calibration complete.

X 6.3.1-1 KRIEFHFREFT (HTILIIEE)

Calibration (23w

|6| Calibration failed - please remowe clock signal or check clock
W cetfings.

X 6.3.1-2 KREHFREFT (KRBLIIESE)

BEERRIEUTZS G, IREFEREL TFIE 2 12600726 L TLIESY,

Em/sx1r® Ch Aln, ChBlIn, Ch C, Ch D, XU Trigger Clk In ®=x%
IR —T WL TR,

Ef/ Y%L dD ChAln, ChBlIn, Ch C, ChD, :5JLU Trigger Clk In ®=x
THENST—T NENFTRNGEE, IR ZIEBEDBATIZN TR,
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6.3.3

W R RIZHBATTEN TN NEXD O/E BV a— VO IEFEZTRELF

B

O/E &V 2—/ VO EEE, BEFIREICI>TEELET, Haxr 2 e+
DHENTARIEL TTZS0Y,

1. Jeaxs% (SMF £/ MMEF) (2R A NS T RN L a2 B L ET,
2. [Amplitude] #27V>v 7L %7,
3. [O/E] #7 %2V L %7,
4. [Calibrate Module] Z#27V>Z7L%E 7,
5. HEADNLTORNWIEEMER T DV RURFRSNET,
[OK] 227Uy L%,
6. HMRRETKRIENTE TULIEIEZRRT OV 4 RUNERRINET,
[OK] #27Vyo7 L%,
BRI REAROAZE

850 nm, 1310 nm, 1550 nm LSO EH OfE 52 HE T 5856121,
Conversion Gain 35U Responsivity DEZFHIEL F7,
O/E £V =2— VO JTEER, BEEREICESTE{ELETOT, 1 L E
TA—IL T Ty LUTLIEEN, £z, LT OMRELZ T LR 77
A= O IEE E i L TLIEEW,

<FYTHETIHHEE>
Conversion Gain DA%

1.
2.
3.

KT =A=F DY K%, HEFOERICEDEET,
WU —=A=Z LT, BMARDONAZ 5T —2 R IELET,
HAS AR ZIAGH 2 AILET,

YTV T F AT =T DANT T AERERER L, HE 5/ U — D

BazEELET,
[Amplitude] #27U>7LFET,
[O/E] 47 %7007 %7,

Input Connector (Wavelength) TAJIL7z, KA HDaxrZD [User]

ZERLET,

BTV T F L aAT—T DEANT T AMERE THIE LT YEE B/ 3T — D
PIEN, ST —A—2THRIE LT EEE L2 58512 Conversion Gain D

ATl ET,
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Responsivity D A& A%

1.
2.
3.

JNT = A=RDOE K%, HEFORRICEDEET,
T = A =R T, MAROIEE 5 U —2 ELET,
HAFZRI AT FEATILET,

Yo TV T H v aAa—70 Amplitude/Time FEHEZEHL, Y615 5D
Average Power (mW), $721% Average Power (dBm) Z#lELET,

[Amplitude] #27U> 7L FET,
[O/E] 27 %2V FET,

Input Connector (Wavelength) TAJIL7z, JAEHDaxs4dD [Userl
RINLET,

YoV A aAa—7 0 Amplitude/Time FEHE CTHIE L= HD
Average Power DfEZY, /U —A—Z THIELIZEEE L5891
Responsivity DfEZFHEEL £,

< Auto Correction H¥REAEHL CHENICRET LA >

1.
2.
3.

HNT = A=RDOP K%, HEFORRICEDEET,

T —A =R AL T, BAROIEE 5 U —2 ELET,
ST ARI HIAE 2 ANTILET,

[Amplitude] Z27Vy7L% T,

[O/E] 47 %20y ET,

Input Connector (Wavelength) TA L7z, Je5H5Daxs20 [User]
RN ET,

Input Power OfEi%, EELFIE 2. CHIELINE B U —ITHELET,
HEI TR IEZ{TH72%, [Execute] Z27Vv /L ET,

BEMRENK T 37568, KT —A—=FTHIELTEEELIRDLIIC
Conversion Gain 3L Responsivity DfEAFHIESILE T,
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6.3 KIELHE

6.3.4 HBCBHORET
KOBEIE, BEBWIERTL TS,

[6.3.1 L-YUKRIE| DR IEZ LT, =T7— Ay B —UPRRSNIZEE

c EEDBANEINTNRNEEZD /A XBIEDMHk A OBFEEEID KZ &

- WIERFIRENRNEE, %?éﬂé?&ﬁi@ﬂ%d@%b“y%ﬂﬁ;ﬁﬁi%*ﬁa“éfﬁé:
BripblE, 213 MP2110A OEWEZIITHERBRICBRERHDHEE 2D
HLx

HO2ZMci, kOB HZHRBRLET,
I (power)

RER U RN EF O EX1T passed 23, BHDOLXIT failed BNFERINET,
HOa2Wra 1792 FIRIE, DL FOEBYTT,

1. EfE/3%/Ld ChAln, ChBIn, Trigger Clk In D37 2|5 5N A SIS
NTCORNZEZERLET, ChC, ChD 2B 55 A/1E, ZhbDa s
HIE B BATSI TN LR L ET,

2. [Setup] Z27VyZLE7T, Setup XA T BT Ry I ANKRINET,
3. [Utilities] #7%2V> /L %7,

4. [Application Test] Z7Vv7LE7, HOBZWIHO Ay E—UNRRINE
hdéo

5.  HUBWIIKTT2L, MRNFRINET,

BEROEBERNEEDLER

1. EBEEBEPSFIRSNID, HEmikl £7,

2. EHROBREGRNRE (failed) L7R2DE1E, KT ARBLE 28
fELTIZE Y,
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ML
6.4 CRU DETE
ray 7V )ax=yhk (CRU) I%, CRU In 2x7 X ANSNTAF Hinbrayy
AR LET,
AR LI ay 2L T, BREBIN 5L TEET,

Iy 7V H ) =y MO, IRERELET,

+ Operation Rate
+ CRU Loop BW

Operation Rate |38 EEPHZ R ELET,
CRU Loop BW (37wuy 27U B\ 2=y D JE W EHEH I CEHTHL—T
TANEDEIRNE T,

CRU Out
CRU In > &// "@___)D_’

ANES fALbEREE L—TI4IL% BT il EEEiEss
FHiRES

Y

X 6.4-1 ~OvHUhNYi=vkOIOvHIE

JE BT IIME N AN TT 203, BRI ST A9 2 SR B I 5 2L N TEE
o WEHE TIIY Yy ZME I T2V —T T4 N Z OB R ESN TN E
j‘o

:I_':L
[=]
[i} 1L/

CRU In 294, $&XU CRU Out ary2D A E—S U RIE
50 QT , AVE—F VAN 50 QTCHLRE—TILEERL
=156, FIEEHRETIHEBOAIE—F XM 50 QTHLG
B, ELLBIENTERNZEAHYFET,

CRU Out axY2NDOH AEEIL 0.4~0.8 Vp-p T, ARIA
[CHASHLBEAD, EGTOIRBOANTBEEREZEAL
W EERERELTLZEL,, CRU Out IRVAITH TN EEE
RIENEBTOEBOANBELEFAZEZBASLEE, CRU
Out ARV RITERRERYAFIF TSN,

CRU In O JZIZANTBHEEDHRIEIL 0.8 Vp-p LITFIZLT
{FEEW, EFIEBDIBE, 0.8 Vp-p [£+2 dBm [ZHEBLE
T CNDBEEULDETEZANTHERNSERARIET HE
ETNHLHYET,

6-60



6.4 CRUDRE

Fig
1. MP2110A-054 D4

Scope ® CRU Out =174 Trigger Clk In =237 %% iR+ U Vo
[l —=7 v (SMA) CHifEL £7,

Trigger CIk In CRUOut CRUIn ChBIn
2Vp-p Max 1Vp-p Max +2V Max

@ e@®

i A

b N UUL R —T L (SVA)

O/E Monitor Out =7 ¥ 3% 5455412, OIE Monitor Out & CRU In
Z U UV 2REE—7 0 (K) TEft9HZL T Channel B OYAE %
ATnsray )\ 52 LM TEET, OIE Monitor Out - CRU
In 28 L2 WAL, 207 Rlfili&imasz O/E Monitor Out [ZHZ#¢
LCLEEN,

o o
Status  Fail

Trigger ClkIn~ CRUOut CRUIn  O/E Monitor Out
2Vp-p Max 1Vp-p Max

MMF n
0 o OE® offliiﬁoo@o ®Q®
Status  Fail X AN ._L ._k 5ds Peak \

UJ Y RE T—T )L (SMA) UJVRE T—T L (K)

MP2110A-055 D4 ?
53G CRU ¢ Data Out =~ %% Scope @ SMF In 27 %%> 7 )L go
FT—R 77 A3 TREFILET, 53G CRU @ Recovered Clock Out = &/
7% % Scope @ Trigger Clk In =7 X% [dldfi/r—7 /L (SMA) Tz g‘
LET, v
=
T é]z‘

@)@
Stz?us F.an l_& 07)0
B v 4 7
Recovered Clock Out {/IE
57
o @ @ ¥£

Status Fail A
/
/

UYL REERr—T L (SMA)

AETHESEAS
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i

MP2110A-054 D&
CRU In =xJZ|ZZBE2 AN LFET,

MP2110A-055 D&y
DataIln = x/ XG5 ANSILET,

[Time CRU] #27Vvy/LF9,

[CRU] #7%27V> 7L %9, MP2110A-054 & MP2110A-055 D J7 3%
HEINTWBEAEE, [CRUQRG)] #7 £7=i1% [CRUGB3G)] #7 %7V
L%,

Operation Mode DA% %27y 71T, [Recovery] I[ZEXELET,
CRU In Z7-i% Data In [ZA L7 5 Ixt L CRIMIA D&, Lock
Status D7 7 NIRRT LET,

Lock Status OF 7 RNEATLRWEE, Result VA4 RUDHAARILIT
CRU Unlock BRFERENET,

3G CRU Unlock

|| Ampiitude
OIE

Setup Measure

E Setup Measure nmptiuoda

MP2110A-054D 15 & MP2110A-0550 5 &

Operation Rate DRZ L %7V /LT, VRV L —NeiR ELET,
CRU Loop BW ORZ %2707 LT, —7 #hgE 2 R DN L £,
[4 MHz], [10 MHz], [Bitrate/1667]

[Rate] #7%2Vy /L %7,

Tracking ®HR%>%27U»70LC, [CRU] 12X ELET,

ray 7N a=y el L0 EEiE, [CRU] #7 @ Operation
Mode # [OFF] (2% ELTLESN,

a7\ =y MIA ST H15 5 D JE K EH, Operation Rate
R E LT BR8N D 580X, Z7ayZ Ui\ o=y inrayk
HATEXRWIERHVET, ZOLXIX Result V4> FvIZ CRU
Unlock NHRRSILET,

ray V)= N LTESA L, WIS 7 A TICERRSNT
WO RN — MR EOEIZRDRNZENRHVE T, ZDEETE, 7
1y 7V AN 2=y MEATTTH1E 580%, B, Rigziad Ll <<
7280, Lock Status 232k LC CRU MFEMILTH 5, [Ratel
47 @ [Acquire Clock Rate] %27V 7 L TLIZEWY,
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6.5 L—|DFE

6.5 L—FDKRTE

T =2 WET DI, ANE BRI A 70y 73 b BT,

MP2110A 12 BERT 236535413, F#lZmy2 (Sync Out) 2R A 7ay 712
ACc&EEd,

MP2110A-054 MM 71> 20 77230, MP2110A-055 26G/53Gbaud 77
U (7N E—RN) BEHIITWAEEIL, 7ay 2=y O
RENTEET,

"NIH7ay27% MP2110A (IZAJILT=D, L omab—h, ZayrZl—h, BIOY)
JE AR ELET,

UL —NE, Scope THIETS(ES (Ch Aln 721X Ch B In, 7UyRF ¥
FIVOEEIT A, B, C FE2iX, DICATITAE5) OEHRHEETT,

sy Zl—NE, N Z7ay 7 ORI TT,

yJE ke (Divide Ratio) 1%, & —# DI R —hermy 7L —hDE T,
WRDORDEVSNLHDIHNAEEATILET,

Symbol Rate = Clock Rate x Divide Ratio

A EE

Trigger Clk In IR 98D AVE—F VR [E 50 QTY, 1E—
FUZM 50 QTCHWRET—TILEFERTHEELSAETE
B EABYET,

Trigger Clk In AR VRIZA N T BEEDIRIEIL 2 Vp-p LT
[CLTLZEW, EKKRIERTDHZE, 2 Vp-p (F+10dBm [ZHEH
LET . COBEEULDEBTEANTHLENEBEIENGEET S
BITNhLHYET,
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6.51 LURILL—FDHRE
Scope THIETDIEBDI RN — R ELET,
1. [Timel Z#27V>y27L %7,
2. [Rate] #7&27VwrL$7,
3. Data Clock Rate ® Tracking DHR ¥ %7V 7L, [Off] IZRELET,

4.  Recalculate Option OARZ> %2727 LT, [Clock Rate] ZERLET,
WEL-7ay /L — R FoRESNET,

5. Divide Rate D7 X AR I A&7V 7 LT, 38 EEATILET,

6. Symbol Rate D7FX ARy I A%/ LT, RN —be AJILET,
SREES VRN — IS ey I — MR R RSN E T,
JayZ7L—ks 15 000 000 kHz LL FiZ7253912, v iRV b —hE4y
hERELET,

BERT (MP2110A-011, MP2110A-012, £721% MP2110A-014) A 55413,

WDOFNETPPG DY N —MEZ Y Vo T mAa—F DL R L —RMT

METEET,

1.  [Time] Z227Vv7LF9,

2. [Rate] #7%#27V 7L %4,

3. Data Clock Rate ® Tracking DRHZ %277 LT, IRODENIEBERL
i‘j‘o

[Symbol Rate: PPG, Divide Ratio: Clock Output]
[Symbol Rate: PPG, Divide Ratio: Sync Output]
[Symbol Rate: PPG, Divide Ratio: User Defined]

[Symbol Rate: PPG, Divide Ratio: User Defined] ZERL7Z¥541L,
Divide Ratio 3% ELE T,
4.  Scope @ Trigger Clk In =2 %L BERT O3/ X &t LET,

W Trigger Clk In W Trigger Clk In
2Vp-p Max 2Vp-p Max
0
c e ©©>® o e ®©®
Status  Fail =y PN Status  Fail o TN
S oni— | A oh 1 —

Clk O Ext Clk In Ext CIK |
Out U‘? 22 23 24 U SVpop Max . OU?P% Ouput @1 @2 @3 @a4f  CkOU U ERR ate ojp%
Eror @1 @2 @3 @4 — = Eror @1 @2 @3 @4 \
°o o 2cOCKCOCHNc0c0C oo e@® ®® [P
Status Fail AN AN D Status Fail AN ANMA ED
Sut ‘Sync Out D In Data Sync Out "Sync Out DIn ‘Data |
e cOclo -0@® COCCO
& A RpplE A 1Vp-p Max
oy oy A A oy A -

s
dra A

Bit Rate: PPG, Divide Ratio: Clock Outputi##RE Bit Rate: PPG, Divide Ratio: Sync Output ;ZiREF

[Symbol Rate: PPG, Divide Ratio: User Defined] ZERL7ZHEIL,
BERT o Clk Out, Data Out, &7-({XData Out Df5 5% ELI=/myr
% Scope @ Trigger Clk In =7 X Z A LET,
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6.5 L—|DFE

6.5.2 IAYIL—rESBLLEDERTE
Eifi/ v D Trigger Clk In 2172 ANJSNIAZ 5o b7y 71— allE
LT, VBN — MR IETHIEHTEET,
1.  [Time] #2Vv27L% 7,
2. [Rate] #7%27Vv 7L %7,
3. Data Clock Rate ® Tracking ®RZ> %27V 71T, [Offl IZ%ELET,
4.  Recalculate Option DHRF % 27U>27 LT, [Symbol Rate] Zi®INLF9,

5.  [Acquire Clock Rate] #27V>27L %7,
Clock Rate D7 F ARy 7 AL, [EEBNBFRSIVET,

JE BN FRENIRWE AL, Trigger CIk In =27 X I A ENTAZ 5D
LoyL, WA R L TLTEEN,

6. Clock Rate |27y 7 BN RRIN/2NES, FRIXFE RSB R E
MIELL 222X, Clock Rate DT F ARy 7 2% 707 U TCEEREAE A
FILES,

7. Divide Ratio DT FANRY I A%V LT, AL EANTILET,
SYEET Ty I — R b AR AL — RN RSN ET

BERT @ Sync OQut 47y 7 LU CEAT 2L, 0B HEROEBYRE

LET,
Sync Output DERTE Pattern R ‘H-
1/8 Clock - 8 ;"
1/16 Clock - 16 :2
1/40 Clock - 40 g_
Pattern Sync PRBS 277-1 127 g
PRBS 249-1 511 4
PRBS 2715-1 32767 ;a
PRBS 2/23-1 8388607 %
PRBS 2731-1 214748647 1E
Sync Output % Pattern Sync (295&, 7 —XFIETEEEA, 7;
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6.6 /N\I—2FD

6.6.1

NRZ

1 —

ax A

6.7 7 —HDINE | T, »OLAE—REBINU T2 EXI T -V BEARTELET,
NP AE—RTIE, "= EORREY T — 4% NETHI LTI F—
Rz ET,

1.  [Time] #2VvZ7L%E 7,
[Scale/Offset] #7 %27V L %7,
Pattern Length ® Tracking DHR ¥ %227V 7L, [Offl IZRELET,

s~ W N

Pattern Length ® Length D7 ¥ ANRy 7 2% 7V v/ LET,
5. NE—VREVURLVEAMTANLET,

JE:
RIETEDL/E—F TR 32768 (215) T,

PPG/ED ® Test Pattern 2% 2731-1 ® & X[X, Pattern Length ®
Tracking % [On] [T ETEEE A,

Pattern Length @ Tracking 2% [On] D& X%, PPG/ED @ Test
Pattern % 2431-1 IZ%E CXEH A,

MP2110A 121% PPG/ED O/ 3% —2 EDH/EEEET AL, FOEEF T
TA I mAa—F I BB TR IE T AERERNHV ET,

1.  [Time] #ZUy2LFET,

2. [Scale/Offset] #7%27Vy /L% T,

3.  Pattern Length ® Tracking ®HR %> %27V L, [On] (TR ELET,

i
PPG/ED @ Test Pattern % [PRBS 2/31-1] IZ®REL TW\HEEIT
Pattern Length @ Tracking % [On] (Z5%E CEEHA

4. Pattern Length ® Master DA F %77 L FET,

5. NRE—LEERDED/ VAN — B AR FITRO R R A IBIRL £ 9,

Tracking DA% % [Off] (23 ELT-HE, [Setup] @ [Generall %7 C Test
Pattern % [Variable] ®&X|Z Length #5% E TXE 7,

P
[General] #7 T Test Pattern Z# [PRBS] %7-i% [SSPRQI (Z5XE T
%, Length # % E CEFEH A, 2D EX1T [Scale/Offset] ¥ 7 D
Tracking 7% [Off] |G ESIVET,

1. Pattern Length ® Length ®7 %A a7V 7L ET,

2. NE—UEZASHLET, PPG/ED @ Test Pattern | T 5/ 37—
EIRDOFITRLET,
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6.6 INE—RDOFPE

% 6.6.1-1 Length OHRFE

Test Pattern INF—2 K (symbols)
PRBS 277-1 127
PRBS 279-1 511
PRBS 2713-1 8191
PRBS 27151 32767
1/2 Clock Pattern 2
1/16 Clock Pattern 16

6.6.2 PAM4
1. [Setup] #27UyZLFET,

2.  Test Pattern ORFLZH V07T, A — B2 ET, [Variable]
PR LIZGEI13FIE 3 1A ET,

3. [Timel #27Vv 7L %,

4. [Scale/Offset] #7 %7V LET,

5. Pattern Length ® Length 7% A&7/ LET,
6. N"HI—rREALET,
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6.7 T—ADINE

F—H DI ITIEIITROFEEN B ET,

T =2 DRIk TAE—R, 7WVAE—R, ab—L R AE—F
FARE Y- E N, None, Infinite, Limited, Persistency, Average
b

ARETH, BE EO 10T —220ETHZ T —2DOHE],
1 BISOEET — 252502 % 5 —2DINE | Lat# L £,

E—FEHYEZBICF

1. [Setup] 27Uy ZLFET,

2. MP2110A-095 NHEH STV DA, Signal Type DRZ %27V L
T, [NRZ] F7=i% [PAM4] 1ZLFET,

3.  Setup ¥AT7J Ry AD Sampling Mode DR% %27V LT, [Eyel,
[Pulsel, F7=i% [Coherent Eye] (2L %7,

ab—L UM AR, Tyl A LF vyl B OWEAEETHEXITHEHAL
i‘é—o

6.7-1 7AE—F/AE—LUrFAE—FRTRHI
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6.7 F—XDIRE

6.7-2 /NLAE—FFR T

BiteEREELTRTERET S

F~J715% [Infinitel, [Limited], £721% [Persistency] X &9 5&, BfFL
o T — A& EEEXLET,

1.

2.

[Setup] %27V 27 L% T, Setup ¥ A7 0T Ry IANRRINET,
Number of Samples T 1 DO DT — X EUFE A KN ORINLET,
[Eye] @34 [13501, [2048], [4050]

[Pulsel], [Coherent Eye] D54
[512], [1024], [2048], [4096], [8192], [16384]

Coherent Eye T Test Pattern 7% [Variable] LIFtD;
&1, Number of Samples 78 [16384] (ZEESET,

WG T %7 =2 8a D358, Bl Rz TH 20 M RS E<720
7

Accumulation Type DRZ %277 LT, IRODENDNEFELET,

[Infinite]: A4 HQEEZTHREMAHIRL £ A,

[Limited]: 3% & L2 R§[H], 7 — 28, EIXEBRICETHET, A2 E
NEXLET, RELENMEREZT —2BcETHE, 7—X
DIEEAEIELET,

[Persistencyl:

BRHEELEET —2056, —ERRIRB LT —2 %5
LET,

FIE 3 T [Limited] #BIRUIZEEE, #&TRIFARELET,
BOE IR RRIE L 7o LS ICEAEE 2K T 95121F, Limit Type %
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BEE PTY TG nRa—TDRIER

[Time] (ZUFET,
Time DT FANKRY I A% 7V 7 LT, BEfilE AL ET,

B DT — 2D E LT ABICE LI S CHREZZE T 75120,
Limit Type % [Sample] (ZLE T,
Samples DT X ARy I A% 77 LT, T —FBEANTITLET,

WIHDHE LT EISELEXCEREESZK T3 5121, Limit
Type % [Waveform] (ZLE,
Waveforms @7 FANRy I A% 7V 7 UC, WEEATILET,

5. FliE 3 T [Persistency] Z®RL7-L&X1X, HREXLZT —#E2REFTDH
R 2 EL T
Time D7 FANRY I A% 7V 7L, Rfila ATILET,

B DERESRTERRT D

1. [Setupl Z2Vv 77L&, Setup ¥ A7 2T RNy I ANERSINET,
2. Accumulation Type ®HR ¥ %277 LT, [None] ZERLET,

3. Number of samples ORHX> %7V 7 LT, BEIIFKRT DT —HEEIK
MHZERLUET,

[Eyel %4 [1350], [2048], [4050]

[Pulse], [Coherent Eye] D54
[512], [1024], [2048], [4096], [8192], [16384]

Coherent Eye T Test Pattern 73 [Variable] LIZtDHE
IZ, Number of Samples 7% [16384] (ZEESIET,

6.7-3 Accumulation Type M &% : None
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6.7 F—XDIRE

6.7-4 Accumulation Type M &% :Infinite

BN EBLTRTYT S

INIVAE—RDYE, R FlE% [Averaging] BEICT D&, T AT
WET, SR O /A X NE T D720 L E T,

.
[Averaging] (29 %L, [Precision Trigger] #%/E% On [ZL TV THER
JERNY TR REIX N L7 9,

1. [Setupl Z27VvZLET, Setup ¥ A7 0T Ry I ANERSINET,
2. Accumulation Type DA% %27Uy 7L, [Averaging] #&EIRNL £,

3.  Number of Samples DARZL %7V /LT, WMEIZERTDHT —X 5% %
RLUET,

4.  Averaging DT X ANRY I A% IV 7 LT, LR AATOW A A3
Liﬁ‘o
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Averaging 1 Averaging 100

SESUCALVER T, Averaging IZATILTcT — X O NESMEE R LT, Z Ok
REBHEICERRLUET, 2120, 1 AT 0L, SFEULLBITSNET A,
SEEMCALER St I, SR LT A B T R RS IVE T,
ROFA AR E LT, IIEA 100 BEIERFFS4UC, 100 O EA kLI
WRNERINET,

+ Accumulation Type Average

+ Averaging 100 wifms

6.7-5 T EDBGI

FRHCABRIIIR DA TR RSN ET,

B = Averaging X ERIE DA :
(n—1)x Ave(n—1) + S(n)
n

Ave(n) =

Averaging X EFI<K P OS5 :
(M—1) x Ave(n—1) + S(n)
M

Ave(n): *FHMHE, S(n): HIEME, M: Averaging X E[FIEL, n:IEEK

Ave(n) =

JARDRKEEIL, Averaging i & [FIHEONY-H BRI HFILE T,
722 M =100 &7 58, M =1 DOHEITHAST/AXDIRMEIL 1/10 FREIZE
MasivET,
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TR E B A T DL B RS R RSN E T,

TAREERIET S
1. BUTLESNANSNTODT v RV OB EFR RLET,

N —RGI R AR E U PNIREFRROGENL, RE %27V U TR BRI
EIRERLET,

2. BEOFryxNT —HEEET DAL, Control Ch ORZ %IV 7L
TFE%Z (Al lZULET, RZOFRRD [Singlel OHAEIL, 77747
F ¥R CTT —FEELFT,

3. YU TVTBMRMEILARZ %IV LT, REDFR%E [Sampling
Run] (ZLFEJ,

[Accumulation Typel % [Limited] (23X EL7-HE1L, BamkefH],
TN, FTITBE IR A NN — I CRIRSIVET,

Samples: 81,920 - 10wfms / 100wfms

7V AE—RT [Averaging] # 2 VL RIZERELZGAR, WIEEDZ A
SR —IHRRSNET,

4.1-1 OERERIERZ 2y 7L ThH, 7 —2INEEBGTEET,

T—RREEEFLTD

YTV T BRMNE IR &) 7 LT, [Sampling Hold] (ZLE T,

Setup #4707 Ry 7 AD Accumulation Type % [Limited] (Z5%ELZEXIT,
T RIFGETDET —FINEEZIELET,

4.1-1 DEREEIERAEFEHL T, T —2INEL SR TEET,

BEEDOKRTEHEHET D
- BEOXRTE—RMIEET HEE
M= X ARZ %) I LT, RA DFRREREIZLET,
JREDR —AENVEZ RNZ %) 7T hL, WERRLET,
- IRELI-T—HEWET HLE
[Clear Display]l #27U>Z7L% 7,
"= ZRZ L INRETT T 7 INFRIN TN EEY, IRIET —4
PDHESIET,
WL T —2%2b) —ERRTHILITTEEREA,
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6.8 R —)LMDEfE
6.8.1 BEEF
WHEOIRIRE B #HEZREL T, AT WA — /LR ELET,

FAE—R/AE—LIrPAE—FDBE
1. WEERZUTOHRRIZRRLTZWTF v 2L E R — RPN 2 AR & Tide
RLFET, ZofFITix [ChA]l 22V FT,

2. [Auto Scale] #7Vy /LT, WRF RV T OH IR ERSILE
ﬁ‘o

“ Time “
CRU

Amplilude“
Ol

Setup Measure

ControlCh | cpa chB che chD
All
[ lﬁ___

1LANIILDALE

6.8.1-1 Auto Scale EITEDKHERR (FAE—F/IAE—LUFTAE—F)

HE CAr— L AFIES AL T, 2 By MyolEEsE RLE T,
T AR = TR TR DA I OALEIL, 720D 2.5 HEEDE 7.5 BN TY,

MEEhiE, 1 LS EERR YT L LD 2.5 BREED EOALEIZ, 0 LUV
BFRTYT HLEY 2.6 ARED TOMEICRLIOFEINES,

pr3
HEDOF v 1V FRD ON DAL, Control Ch DOFREICL > TEIED

Control Ch 7% [Single] ®&%x
TITATFXARVDEFITRL T, RefiliihA 7 v b, RGO 27—
NEAT oI BTRESNET,

Control Ch 28 [All] D&

TIT AT F IV OfE ZIZx LT, B4~ 2y hsiEE S E T,
TIT AT F ¥ RN LUNDR I ONThH, FRICERTDHEIICHK
T LD Software Delay i% EENHEESILET,
RIEEH L TE, TRTOF ¥R DEFITH L TR — A7
By MBS ES,
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6.8 RT—/LDFFE

Auto Scale 1L, IERTRTIT DA — LFEEDIEN, AJHEEDT —H
L —hENTE B O3 O BB CITWET, /8 ok z A &)
TITHO2W A1, [Divide Ratio Detect] % [Off] (ZLE7, 7= Data
Rate & Clock Rate @ [Tracking] Zf NI TWAGATE, 7 —HL—
RN AE ZD5y E OB T T EE A,

NILRAE—RFDIHE
1. [Auto Scale] 27Uy 7LE7,

2. WIRFIRTIT DR RIS PR TRSNET,

1LALOKE .

0LRILOEE .,

6.8.1-2 Auto Scale EfTEDIKE IR (/VILRAE—F, NR2Z)

B = RN 127 EVREL FOEA T, 20 By MO IR ERSINET,
IRE— TN 128 BV R EOBEE, 50 By My OIRTENERENET,

fEH, 1 LV NIRRT HLEY 2.5 BEEYD EOACEIC, 0 LoULasE
BRRTY T HLEY 2.5 Y TOMBEICARIOT SN ET,
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6.8.2

it b D 5R 22

fitamn P RO, BEFTRNAT—ZRETLHICE

1.
2.

WIEF R 7 4O [Quick Menu] Z27Uy 2L %7,

R MFRENETOT, Amplitude D[Offset] 227U/ LFET,
REANIRTADT AL INRRSINET,

Clear Display

RYADRA—)VTC, PHFREIT HROMEDOEE LT T —2 A
HILET,

1BRYSHT-YDEEF(TH/NAT—ZREBTHICE

1.

2.

WEFRZITAHMO [Quick Menul %27V 7L %9,

KA NRARENET DT, [Scalel] 27V 7 LET,
RAANCITADT AL NERINET,

T ADIKRA—)LTC, 1 HEOHT-VOEEFAITH U —2 ATILFET,
W RRZITIZRRENDT VT 47 F % RV DAr— )V OENRELYF
T, A — )V RFRIRSNAILE LI 6.2.1-6 5L TZEWY,

Amplitude O/E DX A7 07 Ry 7 A Amplitude O/E DX AT 07 Ry 7 AIZfE
R ETDIHIETY, A — VAT HIENTEET,

1.

2.

3
4.

[Amplitude O/E] #2Vv 7L ET,

Offset DT F AN 7 2%V 7L E T,

W R T RO EOEEEIN T =2 AT LET,
Scale DT X ARy I A% )07 L ET,

1 BEOVSHT-VOEBIEEITEANT—2 ATILET,
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6.8 RT—/LDFFE

BRRFOHtER 7 —ILERICIZT I

MP2110A-021, MP2110A-022, MP2110A-030, MP2110A-032, MP2110A-
039, MP2110A-040, MP2110A-042, 33X " MP2110A-049 <TiL, 7XTD
F ¥ R OFEEAr — VA B BT HZENTEET,

1. [Amplitude] Z27Vv7LET,

2. Tracking DA% %27V LT, [On] IZRELET,

3. Scale, Offset, BXL N Attenuation DTF ARy 7 2% 7V 7 LT, fHEHR
FLET,

2
Tracking % [On] (ZRETDHE, LOFT ¥ FIVDRr—)b, 78 YR, I
HEOMLRELEICEREINET,

W FE R T A1 Quick Menu 7>5 Amplitude @ [Scalel, [Offset]
ERETDHE, MOF ¥ RNVDAT—)v, A7y MERINET,

BEBROB=EEFXHIET HICIE

Scope DIEHANIaRxr R a2 X%, ZOHEE B THtsh o it =
P VERIETEET,

1.  [Amplitude] #27Vv27L %7,

2. FTXRNORZ IV ILT, Fr e IRLET,

3. Attenuation OTF ARy 2E VI LUE T,

HWEEEASILET,

n dB O EIL, WOXTEHHELET,

-~
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n
BN 0w
n

AT 105
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6.8.3

BERTIVT DEmRDERZRES B

tEEh D ER &
1.
2.
3.
4,

WIEF R 7 4O [Quick Menu] Z27Uy 2L %7,

REVPRFERENFET DT, Time @ [Offset] F7ziE [Delayl 227V 71L
iﬁ_o
RN TADT AL INFRSIVET,

—~

T ADKRA—)L T, BHO LSO Z A ILET,
WHF R T O PRI A S LIRS FZ RSILET,

[Offset] D6, K F-IFMOALEDHALZ Ul (unit interval) F72iZHFH (ps)
WZHIVER 2 5121, [Timel 227Uy 2L T, Unit OARZ %7V LET,

BRERRTTZICRRTAEVMIZERET ST
Result VA RUMNLRET 5714

1.

2.

WEF R T AHEIO [Quick Menul #27Vv 7L %9,

REPFRENET DT, Time O [Scale] 227V 7L F1,
REANZTTADT AL NFREINET,

RIADRA—/VT, EvMEE ALET,

BWRRTI)T OETHMOMEEAN N UIEZINE LB, A TR RS
NWET,

Time X AT 7Ry 7 ZANHERET 5 I71E

1.
2.
3.

[Time] Z2Vy7L %9,

[Scale/Offset] #7 %27V L%,

Ul on Screen D7 ¥ ANRy 7 2% 7V 7 LU ET,
MR ALET,
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6.9 RHEDHE

: ==
6.9 ,J*x’%@/ﬂ'lm
W ORNEITFIEIIT IR DBV £,
HETHEBOBAFIL, 11.5 HiEI 2SR TTZE N,

R S EF R OB E
HWETHHAZRPOBEIRTEES,

NRZ D4

One Level, Zero Level, Eye Amplitude, Eye Height, Eye Height
(Ratio), Crossing, SNR, Average Power (dBm), Average Power (mW),
Extinction Ratio, Jitter P-P, Jitter RMS, Rise Time, Fall Time, Eye
Width, DCD, OMA (mW), OMA (dBm), OMA at Crossing, VECP,
TDEC, RIN OMA*, Crossing Time

Average Power (dBm), Average Power (mW), Extinction Ratio, OMA
(mW), OMA (dBm), OMA at Crossing, VECP, 33XT' RIN OMA (3,
FKATIOGEIZRETEET,

MP2110A-095 ##5#L T\ 23412 RIN OMA ZllE T&EE 9,

PAM4 D55

TDECQ™, Outer OMA(dBm), Outer OMA(uW), Outer ExR,
Linearity, Ceq, Partial TDECQ™*, Levels, Levels RMS, Levels P-P,
Level Skews, Eye Levels, Eye Skews, Eye Heights, Eye Widths,
Transition Time (Rise/Fall)*, Transition Time (Slow)*, Over/Under-
shoot, P-P Power™, Power Excursion,

Noise Margin, Partial Noise Margin

NRZ O#l|EIE HIZ Average Power (dBm), Average Power (mW), RIN
OMA #iB/NT 5L, PAM4 THHEIESNET,

TDECQ, Outer OMA (dBm), Outer OMA(uW), Outer ExR, Ceq,
Partial TDECQ, Average Power (dBm), Average Power (mW) ,
Transition Time (Rise/Fall), Transition Time (Slow), Over/Under-
shoot, P-P Power, Power Excursion,

Noise Margin, 3L Partial Noise Margin Id, Y6 AJIOLAIZHIET
xET,

% : Sampling Mode 7% [Coherent Eye] T, Test Pattern 73
[Variable] DA OEIZHIE TEET,

B fRHT

Eye %A

TJ, DJ (d-d), RJ (d-d), J2 Jitter, J4 Jitter, J9 Jitter, Eye Opening

;)
“
7
y
>
7
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v
“
A
T
~
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i
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7
i

Advanced Jitter D5

TJ, DJ (d-d), RJ (d-d), J2 Jitter, J4 Jitter, J9 Jitter, Eye Opening,
DDPWS, RJ (rms), PJ (pp), DDJ (p-p), DCD, ISI (p-p), PJ
Frequency
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< AT T A
NRZ D8, AT NRE— L b R —D U R EL, S ATNDOT —2E
ZHIELET,

=

RELTCT — BN~ AINICE ENDGY AT~ —V e IELET,

& 6.9-1 RIRE—FHIFERATEDRESE
Sampling Mode Advanced
ASEE Eye Pulse Coherent Eye Jitter
IR & IRp ] O W E v * v v
D SRR - - Y
~AJT AR v v v _

*: DUFOHEHEOHHETEET,
NRZ O%4&
Average Power (dBm), Average Power (mW)
PAM4 O45

Average Power (dBm), Average Power (mW), Linearity, Levels

6.9.1 BIFEEHDHKRELEERTR
TAE—NR, ab—L T A =R TT —HZIELT- LI, WHEORIEN E L

RFREDN TEE T,
rScu:!pe Feasure == |‘
AmplitudefTime ‘ Equalizer ‘ Mask Test ‘
Item Selection l Item Type: NRZ l Ch B

Item

One Level

Zero Level

Eye Amplitude

Eye Height
Crossing

SNR

Average Power (dBm)
Average Power (mwW)
Extinction Ratio
Jitter P-P

Jitter RMS

Rise Time

Fall Time

Eve Width

DCD

OMA (mW)

OMA (dBm)

OMA at Crossing
VECP

TDEC

Eye Height {Ratio)
RIN OMA
Crossing Time

All Delete Add Delete

All Delete All Add
Channel ltermn Select terns

Measure Setup

e ]

6.9.1-1 Signal Type A* NRZ D15 4& M Amplitude/Time 47
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BIETDIERZEHET S
1. [Measure] #27V>7 L %9, Measure ¥ A7 27 Ry I ANFRINFET,

2. [Amplitude/Time] ¥#7 %27V L %7,

3. Item VANDIEHOADWEZ 2V Y7 UET, BIRSIMMAK B TERIRS
nET,

4.  [Add] 227V 7LET, HOWMITY BFRRINET,
[All Add Select Items] #27Vy 273 5L, &F v 1/UZHRIEE B B INE
7,

5. Display O %> [Offl #27V>71LC, £a~% [On] (ZLET,
Result V4 RUIZEIRUTZIH B A RIRSNDZ &R L E T,

6. Measure Setup DRZ %7V LET,

7. Item Selection MYANIEIRLI=IE H ASEMNSIVET,

8. WIERRTIT O FICHERRNRRRINET,

BANL7ZEH B3 CITEIRSN CWAIHE LRICE E CTRUF vy 2L D561,
Item Selection (ZZ D HITBIMSIVER A,

BIEREERRT D

NRZ D 1 Ll 0 LoV EIE T DIk, S ELET,

1. Measure Setup @ [Setup (NRZ Amplitude Time)] #27U>27L %7,
Setup (NRZ Amplitude Time) ¥ A7 2V Ry ANKRIINET,

2.  EYE Boundary @ Offset from Crossing, Width 27V 7 LU CHAZREL
#7914 6.9.1.1-2 EYE Boundary D% EHH | 2SR TTZS0,

Offset from Crossing Width

— 2/
B
N
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“
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T
~
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i
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7
i
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Scope Measure =

Time
CRU

Amplitude

Amplitude/Time I Equalizer | Mask Test | Setup Measure plit

Item Selection l Item Type: NRZ | ’ ChA l

Sampling
Hold .

Auto Scale

Item

Eye Amplitude

Eve Height
Crossing

SNR

Average Power (dBm)
Average Power (mW)
Extinction Ratio
Jitter P-P

Jitter RMS

Rise Time

Fall Time

Eve Width

DCD

OMA (mW)

OMA (dBm)

OMA at Crossing

Quick Menu

AN

Eve Height (Ratio)
RIN OMA
Crossing Time

All Delete Add Delete

All Add Amplitude/Time
Channeliitem Selactitems Ch Current Average StdDev  Min Max 4 | Histogram
Measure Setup One Level Al 389.18) 38913 0.27] 387.94  389.48 uW
: : |l Zero Lever A 52670 52673 011 52687 52631 uW
| NRZ H PAMA ” — l Rise Time A 3869 3851 030  37.56  38.82 ps v | Marker
Fall Time A 4322 429 0.41 4176 4337 ps

X 6.9.1-2 AIFEEEHDRRH

PAMA4 JE CIELKHIE TCETWAEATE, 25T PAM4 LR RSNET,

HE LT ORIED /NS T20, Do ZINRENSTZO L TIELLHIE TE T
TRWATREME RN B DA, IR CTF ¥ /b E NRZ?DZF /RSN E T, PAM4 32
HEDOHENE, PAM4?2EE RSN ET,

ZOAEX, PIERE S ORECRN T ORRE, a7 2O/l st L TS

Wy,
é{?;{) ug'gf ixno *1:Corrected
Ch Current
One Level A N/A uW
Zero Level A N/A uW
Rise Time 1 A N/A ps
Fall Time 1 A N/A ps

X6.9.1-3 AEIRHEI’HIBEDRT

[6.2.5 Amplitude O/E ®¥ A7 127"y A|C Extinction Ratio Correction
Z [On] IZREL CWAEE, fIESILTODRIEE B IZITRT T LRREN
ESr AN

PAM4 % Coherent Eye THIEL TWAIGE, o7V 74 mAa—7 )3
B NZRHL TS (Pattern Lock) &, Outer OMA (dBm), Outer OMA
(uW), Outer ExR, Overshoot, Undershoot O f\C#Et~—rnFRIET,
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—Amplitude/Time
CHE PAM4
Ch
TDECQ B
Outer OMA | B
Outer EXR [ B
Linearity B

6.9.1-4 PAM4 0 F* =l

HEZHIRRT S

1.
2.
3.

4.

[Measure] #7V>271LF7, Measure ¥ A7 27 Ry 7 ANERIINET,
[Amplitude/Time] #7427V 7LUET,

Item VARDHIERTDIEH QLMD Zr) 7 LTS,

[Delete] #7VZ7L &7, Result V1> RV HBHIBRSNET,

[All Delete Channel Item] #27Uy 74 5%, 77747 F ¥R/ DIEH N XT
YIRS ET,
[All Delete] Z2Vv 74 5L, T _XTOF v /LDIHER NHIRSNET,
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BEE PTY TG nRa—TDRIER

6.9.1.1 NRZ

Setup (NRZ Amplitude/Time) 2

Time

Rise/Fall Time 200180%
Rise/Fall Time Correction

Correction Factor ‘ 0.0 ps

EYE Boundary

Offset from Crossing ‘ 0.50 Ul

Width ‘ 0.20 Ul
SNR Definition

Noise Measure Area ‘ Zero Level + One Level "

6.9.1.1-1 Setup (NRZ Amplitude/Time) #4704 Ryo X

EYE Boundary #Z®E ¥ %
1L, BEO O LV ERIE T A, BHCTEET,

1. 6.9.1-1 T Measure Setup @ [NRZ] #27Vv 7L %7,

2. Offset from Crossing D7 FANRY 7 A% 77U C, fHIEKD FIMLEE
HELET,
3. Width O7FANRYZ A&7V 7 LT, HIOEEFHELET

Offset from Width :
Crossing <>

6.9.1.1-2 EYE Boundary Mk EHEE
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IAEEAYEFRE, LB TAYRFRIOBIESZERTET D
B BRSO ENE S DR A RIE T AL LT, IRIED 10/90%L L L,
20/80%L ~LNBIRINTEET,
Rise/Fall Time ORZL %277 LT, RELDFERE [10/90%] £7-1%
[20/80%] 1ZLE T,

VB ESOEE, SED T SVEFRIOBIEEND, YTV 7 A vnAa—T Ol
A EL TR TEET,

1.  Measure Setup @ [NRZ] #27Uv 7L %7,
2. [Rise/Fall Time Correction] Z#2V>71LC, R¥FKax% [On] IZLET,
3. Correction Factor D7 X ANRY I A% 7V 7 LET,
4.  HHIEfEZE ps AL TASILET,
HERIIKROEEBYTT,
Td =~NTm* -Tc’
Td:Z R~ ME (ps), Tm:HEME (ps), TeAliEME (ps)
HE AR IO REVE S, FIERRIL N/A L7220 E T,
Rise/Fall Time Correction 7% [On] O, Sibh EASORER], N5 T ASDRER
\Z, RFTHL BERINET, *1:Corrected 2NHIEREFAMIERINT, *1 2

W TWAIHB BN ESN TWAZLEZRLET, FRENDIFE ST L DEZEN
&)@iﬁ‘o

Setup (NRZ Amplitude, Time) Bdll|| Scope CAL Samples: 1,044,480-10.0/10.0s

Time Amplitude || Time

Rise/Fall Time

RisefFall Time Correction E

Correction Factor 0.3 ps
EYE Boundary

Offset from Crossing 050 Ul

Width 020 Ul

SNR Definition

Noise Measure Area Zero Level + One Level

EIF Result All

Start Time ‘

ER

Setup Measure BIE CRU

E-15 E-12 E9 E6 E3 E0

S e e
cc | e History
Reset

Ch Current Average StdDev M Max 4 | Histogram
FREQ(kHz) = One Level Al 38918  389.13 027 387.94)  389.48 uW
syne Loss [l Il Zero Level A 52670 52673 041 52687 52631 uW
)9, i i - A . . g X v
5% | Eror EE R;se Tlmee : : ig gg 38.51 030 3756 3882 ps Marker

42.99 0.41 41.76 43.37 ps

X 6.9.1.1-3 BIEHRDRTH
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BEE PTY TG nRa—TDRIER

6.9.1.2 TDECQ®AIZEZFIE
ZZTlE, TDECQ ORIE FIaZFHALET,

1. [Setup]l Z7Vv/LFET,

2 1

(50| Scope Samples: 0-0.0/10.0s

i | . ControICh [ chA ChB
General | Utilities Save | Setup Measure Am(;;l[ Iéude Time M.
ChB ¥ |_Fod ] Hoid |
Sampling i

3 | signaiType PAMA

4 — Number of Samples 16384
5 — Timit Type Time

Time 10.0 sec
Samples 10 million : . 0 R
Waveforms 29 wims ¢ ; .
i i s Single
Averaging 10 whns
i . Tile.
Pattern 10 patterns. H

CHB PAMA CH Cument Average StdDev  Min Max a | Histogram
TDECQ B NA NA NA NA NA dB
Outer ExR  [A B 410 404 0.04 370 410 dB
Linearity B 084 0.85 0.00 0.7 1.05 [
Average Power (dBm) B 237 4202 027 A247) 1125 dBm

6.9.1.2-1 General T DEE

2. HWETDHF ¥/ Signal Type = [PAM4] IZ3XELET,
3. Sampling Mode % [Coherent Eye] (ZF%ELET,

4.  Test Pattern ZR)HEIRLET, TDECQ DOMIETIL [Variable] %%
RTExEHA,

PRBS277-1]: 127 symbols
PRBS2/9-1]: 511 symbols
PRBS2411-1]: 2047 symbols
PRBS2~13-1]: 8191 symbols
PRBS2715-1]: 32767 symbols
SSPRQ]: 65535 symbols

— o/ = =/

5.  WEIZGLT Accumulation Type Z ELET,
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8 —_

Scope Amplitude =

6

Scale Offset O/E

Setup

Measur

Ampliulie . Control Ch
e OIE ime

Input Connector

(Jcenversien Gain

dlter
Filter Solocton

Extinction Ratio Correction

Correction Factor

Maintenance

O/E Calibration

Calibrate Module

Auto Scale

(J Responsivity 0.897 AW
Clear Display
Calibration Execute
(e B 7.00 dBm
Quick Menu

Histogram

Marker

il

6.9.1.2-2 O/EZTDHTE

6. [Amplitude O/E] #2Vv /L%,

7. [O/E] #7 %27V L FT,

8.  WMEZHL T Input Connector (Wavelength) Za%ELF 7,

9.  Filter Selection TT7A/VHDFREZLET, IEEE B TEDOLNTND

26 Gbaud @ TDECQ #IiE4 355415 [400GbE/8 SMF (13.3G)] %,
53 Gbaud ® TDECQ HE% T 58415 [400GbE/4 SMF (26.5625G)]
ERELET,

TANEZD D] X, TUINTANETHHIEERLET, TUOXLVT (v
4 1%, Sampling Mode % [Coherent Eye] 7*-> Test Pattern %
[Variable] DIAMCERELIZGAICRETEE T,

Filter Selection X
Ethernet OTN Fibre Channel Others
E No Filter g 100GhE/A4 0Tu4 32GFC 400GbE/S MMF
25.78125Ghit'sh (27.952493Gbhit's) (28.05Gbit’s) (10.35GHz)[D]
100GhE/4 FEC 64GFC MMF 10GbE LAN/PHY
(27.7393Gbit's) {12.4GHz)[D] {7.5GHz)[D]
400GhE/8 MMF D3 64GFC SMF 10GbhE WAN/PHY
{11.2GHz)[D] (14.45GHz)[D] {7.46GHz)[D]

400GbE/8 MMF
{12.6GHz)[D]

i)
't
~
)
>
7
=3
v
=
2
T
7
)
#
1E
]
&

400GbE/8 SMF
{13.3GHz)[D]

400GhEB
(19.34GHz)[D]

400GbE/4 SMF
{26.5625GHz)[D]

400GhE/4
(38.7GHz)[D]

6.9.1.2-3 Filter Selection &4/ 7R4 HRvH R
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10 12

11—

Scope Time | Scope CAL

Rate Scale/Offset

Data Clock Rate

| 7] centrotcn

Measure

Amplitude
OIE

Setup Time.

All

Tracking

Clear Display

Graph

el ]
single l:]

4 | Histogram

l off

Recalculate Option Clock Rate
Clock Rate 13 281 262 KHz

Divide Ratio
x 2
Bit Rate 26 562 524 Kbps

Acquire Clock Rate
Divide Ratio Detect [ o |

Precision Trigger

—_—

E

Ch Current  Average  Std Dev Min Max

AVJH

v Marker

6.9.1.2-4 Rate 3T DHFE

10. [Time] #2Vv 7L %7,

11. MEZJSEU T Precision Trigger 2% ELE T,
12. [Auto Scale] #27U> 7L FET,

Scope Measure =

A=)V IELSGRE SN2V A1, Divide Ratio ##%¢ ELC, [Acquire
Clock Rate] #2U>Z1L %79, Coherent Eye F7zi% Pulse E—RTI,
Divide Ratio ([ZIRODIED HZ TR E TEET,

1/2, 1/4, 1/8, 1/16, 1/32, 1/40, 1/48, F£7-1% 1/64
13

14 Item Selection Item Type: PAMA

15 <

N

Amplitude/Time ‘Equalizer |Mask Test |

Setup Measure

[ Amplitude | Time
OIE CRU

Item

ChB
TDECQ | i |
Outer OMA(dBm)
Outer OMA(uW)
Outer ExR
Linearity

Ceq
Partial TDEGQ

Eye Skews
Eve Heights

5
Transition Time (Rise/Fall)
Transition Time (Slow)
Over/Under—shoot

Power

16—

All Delete Add

All Delete

Ch Current Average StdDev  Min Max A | Histogram
Measure Setup

[ we ][ tam [ e ] o | e

1

1

6.9.1.2-5 Amplitude/Time 27 DR E

3. [Measure] #7V>7L% 7,
4. Ttem Selection % [Item Type: PAM4] (Z3%ELET,
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15. MEHEBAAZ2Y>7L 7T, [Add] 270y 7%,

16. [PAM4] #7V>273 5L, Setup (PAM4 Amplitude/Time) A7 07 R

JANFTRSNET
£z
Configuration
S le Timi Track to :
ample Timing Middle Eye Timing
Eye Center Type Maximum Eye Widlh.
Peak Power Hit Ratio 1.00 %

Eye HeightsMidths

Eye Opening Definition
Linearity Definition IEEE Clause 94
TDECG
17 —
| 480 x| R

i

Optimize Threshold

6.9.1.2-6 Setup (PAM4 Amplitude/Time) #4705 HRyo X

17. Target SER Z5%ELET,

|
Scope Measure | E
Amplitude/Time |Equalizer | | Mask Test ‘

ChB

Display Equalizer Waveform

1 9 Equalizer Type TDECQ

il

Equalizer Tap Caleulate

Status: —

Number of Precursors 2
Tap Count 5
Tap1 Tap 2 Tap3 Tap 4

| 0.000000 | 0.000000 | 1.000000 | 0.000000

Tap5

0.000000

6.9.1.2-7 Equalizer 7 DB E

18. [Equalizer] #7%27Vv /L&,

19. HE)T Tap DEEZFRIET L5 A 1E, [Calculate] 227V L% T,
MEZGET T Tap Count X°, Optimization ZFXELET,

20. [Sampling] #27U>7LC#r% [Run] (ZLET,
MEIZHE T Target SER, Optimize Threshold Z3% &L £,
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20

ples:4,554,752-10.01/10.0s

Scope Measure pdl| Scope

Amplitude/Time ‘ Equalizer | Mask Test

N

Item
TDECG 2
Outer OMA(dBm)

Outer OMA(UW)
Outer ExR
Linearity

Ceq
Partial TDECQ

Eve Heights

Eye Widths

Transition Time (Rise/Fall)
Transition Time (Slow)
Over/Under-shoot

P—P Power

Power Excursion

Noise Margin

Partial Noise Margin

|
All Delete All Add
Channel Item Select ltems A

Ch Current Average Std Dev Min Max 4 | Histogram
Measure Setup TDECQ B NA NIA NA NA NA dB
5 - Outer ExXR [} B 218 218 0.00 218 218 dB
l i ” Bkt H gl I Linearity B 087 099 0002 096 0977 v | Marker

X 6.9.1.2-8 BIEHZERDKRTRH

21. AFTAY TUBEINDFIOW AR T T HE5E1E, ¥6.9.1.2-7 D Display
Equalized Waveform % [Off] (ZL% 7,
W DA, 6.9.1.2-1 @ [Utilities] #~7 C, Waveform Color %
[Gray Scale] (ZLC, [Color Select] #27V> 7§ HLEHETEET,

GHD—:

LS5 FTREEN B DK

4
2

254 F B DT
6.9.1.2-9 Reference Equalizer [Z&% TDECQ Mk 4l

6-90



6.9 RHEDHE

6.9.2 <TRUTRhk
~ AT AN T HIL, RPNBET DT v e~ AT RIRUET,
T AT T AMIIIRD 2 FEEERHVET,
- T, EROT —HEEFREL T, vA—V U ERIET D,
¢ PRI —VUERELTC, 27— T — 2 ET D,

Scope Measure [=]
Amplitude/Time ‘ Equalizer ‘ Mask Test L
Ch A
Mask Test
Eye Mask Select [ N/A l
Mask Margin Test Run l
Test Method [ One Shot l
Margin Type [ Hit Count l

Hit Count 1 samples
Mask Margin 0.0 %

Align Method [ User Defined l
a:%?e":em [ Display Off l l Center l

X1 0.50 Ul AX 1.00 Ui
Y1 250.50 mv  AY 498.99 mv

Mask Area Restriction :
Angle 0 degrees Width 0.10 Wi

6.9.2-1 TRUTALDFREH

FrRILERRIEERT BIZIE
1. [Measurel 27V 7L %9, Measure Z AT 27 Ry 7 ANERINET,

2.  [Mask Test] #7 %2V 7L %7,

3. FxNOREZ )T, WETDHF vV BIRLET,
WDOF ¥ FIVTIRIR TEER A,

Signal Type 73 [PAMA4] IZERESNTWBT ¥RV

;)
“
7
y

>
7
&)
v
“
A
T
~
@D
i
fE
7
i

Sampling Mode 73 [Advanced Jitter] |ZFXESILTNDHTF ¥ 1/L
4. Eye Mask Select DRZ %277 LE7,

5. TrANVERIATOT R IARREEET, A7 77 ANV E UL T,
[OK] #7Vw 7 LFE7,

6-91



BE6E

VT YT R — T DR

BN e~ A7, Flld~ A7 77 ATRIER D [Current Mask] #licFK R

SNET, [K6.9.2-2 ~AITAMI| | 2B L TITZE N,

%6921 TRY—E
TRY4% xt G AR A EvkL—bk
100GbE-ER4_Tx.txt 100GbE-ER4 25.78125 Gbit/s
100GbE-LR4_Tx.txt 100GbE-LR4 25.78125 Gbit/s
100GbE-SR4_Rx.txt 100GbE-SR4 25.78125 Gbit/s
100GbE-SR4_Tx.txt 100GbE-SR4 25.78125 Gbit/s

100GbE-SR10_Tx.txt

100GbE-SR10

10.3125 Gbit/s

100GbE-CLR4-FEC.txt

100GbE-CLR4 FEC

25.78125 Gbit/s

100GbE-CLR4.txt

100GbE-CLR4

25.78125 Gbit/s

100GbE-CWDM4.txt

100GbE-CWDM4

25.78125 Gbit/s

100GbE-CWDM4_Rx.txt

100GbE-CWDM4

25.78125 Gbit/s

40GbE-SR4_Tx.txt 40GbE-SR4 10.3125 Gbit/s
25GbE-LR_ER_Tx.txt 25GbE-LR 25.78125 Gbit/s
25GbE-ER
CAUI-10_XLAUI_Tx.txt CAUI-10/XLAUI 10.3125 Gbit/s
nPPI_module_to_host.txt nPPI (XLPPI/CPPI) | 10.3125 Gbit/s
OTU-4.txt OTU-4 217.952493 Gbit/s
32GFC_MM.txt 32GFC 28.05 Gbit/s
32GFC_SM.txt 32GFC 28.05 Gbit/s
8GFC_Elect_Rx.txt 8GFC 8.5 Gbit/s
8GFC_Elect_Tx.txt 8GFC 8.5 Gbit/s

InfiniBand_EDR_Cable_In_Limiting.txt

InfiniBand EDR

25.78125 Gbit/s

InfiniBand_EDR_Cable_Out_Limiting.txt

InfiniBand EDR

25.78125 Gbit/s

InfiniBand_EDR_Host_Out_Limiting.txt

InfiniBand EDR

25.78125 Gbit/s

InfiniBand_EDR_Stressed_In_Limiting.txt

InfiniBand EDR

25.78125 Gbit/s

HDMI_TP1.txt*!

HDMI

*3

HDMI_TP2.txt*2

HDMI

*3

% 1: HDMI FiAERl~Ar 7 71

*2: HDMI = EHl~A77 71w

*3: By —rOHERL
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IRIR—IUFRIET BICIE
1. [Setup] #27UyZLFET,

2. Sampling Mode OHRZL%7Vy 7L T, £-% [Eyel F£72i% [Coherent
Eye] G:L/jzjﬂo

3. [Sampling] #27V>27LC, £7% Run IZLET,

4.  PL—2ARFREINZD, [Auto Scale] 227Uy 7L F 9,
TANZ = INEE O P YZRIRSNDZ e L ET,

5. [Measure] #27Uy27L %7,

6. [Mask Test] #7427V 7%,

7. Ty ORI %IV ILT, FYrv e ELET,
8.  Eye Mask Select DARZ % 7Uy 7L FE T,

9. TIrANEREATOI R IANEEET, ~ 2T 7 AN %77,
[OK] #27Vv 7L F T,

10. Align Method OR% %227 L, [Zero/One/Crossing] (ZLET,

11. Margin Type OHRZ %77 LT, v A< — PIEOLEVMEDIEE
J7{k% [Hit Count] & [Hit Ratio] /»HEONET*,

12. Hit Count F£721% Hit Ratio T, ~AZ~—I U IEDLEVMEEZ R ELE
KR

13. Mask Test DR HZ %77 LC, £z [On] IZLFET,

14. 1 [EI7ZHRIET 261, Test Method DR % %271>2 LT, [One Shot]
WZLET,
M UM E T 258 A 1%, Test Method DR X2 %2707 1L T,
[Continuous] 1ZLFT,

15. [Update] #27Vv27L% 7,

16. [One Shot] ZEINL 72355121, Mask Margin Test @ [Run] &27U>7
4 %& Sampling % Hold LT, Mask Margin Z#ll €L E3, F7=,
[Continuous] ZERL 75 121E, Sampling % Run (2% ETHIET,

Mask Margin OHIEEZLET,
MR E LY, v AZHEBICADT —25H Hit Count £72i1% Hit Ratio T
ELFEAR b~ AT~—0 D, HIESHET,
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% : Hit Count & Hit Ratio ®ERIZHKR D LBV T,

Hit Ratio X Total Samples
Bit On Screen

Hit Count =
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RARAIV—VUEBRELTIYRITANET BIZIE
1. [Setup] 27Uy ZLFET,

2. Sampling Mode OARZL%7Vy 71T, £~% [Eyel F£72i% [Coherent
Eye] G:L/jzjﬂo

3. [Sampling] #27V>27LC, £7% Run IZLET,

4.  PL—2ARFRINZD, [Auto Scale] 227Uy 7L F T,
TAIRE = PEE D RARRENDZEE R L ET,

5. [Measure] #27Uv /L% 7,

6. [Mask Test] #7 %27V %7,

7. FXRNORZ %IV ILT, FYRNVERELET,

8.  Eye Mask Select DRZ %7V LTC, YA 77 ANVERIRLUET,
9.  Align Method DK% %2Y»7 LT, [Zero/One/Crossing] (ZLE7,
10. Mask Test DRZ%2Vy 7L C, % [On] IZLET,

11. Test Method ®R%%27Y> 2 LT, [One Shot] IZLET,

12. [Sampling] #27V>2L T, "% Hold IZLET,

13. [Update] #27Vy27LET,

14. Mask Margin D7 F ARy 7 A%V 7L ET,

15, <RAI~—UU%-100~100%DHFH TAHLET,

16. ~VAZDOFGIRDZE RS, HIER R H I FRSNET,

E:
VAT AN T HEXE, Auto Scale #52/7L T UI On Screen % 2 (2L
TLIZEY,
~ A7 T ANOREAENX, UI On Screen 7% 2 DEXITRFAELET,
UI On Screen 7% 3 LA EDEE, it A — /L DR EDNE Y TRVWEET,
Wi~ AV E A TERN LDV ET,
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Scope Samples: 3,182,592-10.0/10.0s
Control Ch ChA ChB
IT’ (Elec.)

o | Run |

Auto Scale

Time .
CRU

Setup Measure Am(p)}léude

Quick Menu

_______________________

Mask Test - All ChA ChB

Total Samples 0 3182592 .

Total Waveforms 0 1554 4 | Histogram
Mask Margin (%) 0.0 10.0

Total Failed Samples N/A 0

Hit Count 1 v Marker
Current Mask OTU4 Mask (27.952493 Gbps)

6.9.2-2 TRYTAMI

HIE RS AR DE R R RENE T,

Total Samples: B R RSN T — 44K

Total Waveforms: B CFRREINTR e T — 44K

Mask Margin: ~NAY 2=V ORERE R ET TR E LT E
Hit Count %713 Hit Ratio: RELE~VAT = IEDLEMHE
Total Failed Samples: 3 OOV AV H DT — X DA FHE

Top Mask Failed Samples:  _EIO~AZFEIENOT —2%K
Center Mask Failed Samples: H RO~ AZFEILND T — 45K
Bottom Mask Failed Samples: NMiUlO~AZfEIKND T — 2%k
Current Mask: BER ESILTND VAT LR
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RRAYDIEZRART DI

TRIGED BENFRE
Align Method 7% [Zero/One/Crossing]l ® #; & %, Mask Alignment
[Update] #27V>27L %7,

Mask Alignment [Update] #27Vv 27 L7854, BAEMBE S CTODHEE O
Zero/One/Crossing #H L C, il L72 0B~ A% BEIFEL £,

B D Scale, Offset #ZE H 3+ 5L~A7DALE T HEFHEINES, ~RZDN
BEEETHZLTTEEE A,

FEFAE
Align Method 7% [User Defined] OG0, ~—W&HEHLT, ~AZDNLE,
&, BROIRIRARIE CEET,

cope Samples: 2,162,688 - 10.0/10_0s|

Control Ch ChA ChB
" {Elec.)
o | R ]

Time
CRU

Amplilude.

Setup Measure OIE

Auto Scale

Clear Display

Quick Menu

AY X1

X6.9.2-3 TRIUGMEDFEFHEH

1.  Alignment Marker OZEM DR %2771, [Display On] (ZLF
T v APERRSINET,

2. X1 OTFAMRyIAZIVy LT, v A7OMEEZRELET,
3. AX DTFANRyI A=V 7L T, YA DRERELET,
4. Y1 OTFANRYy I A%V 7T, 1 LV ELET,

5. AY OTXANRyIAE7Yy 7T, 0 LV ERELET,

[Center] #27Vy 7325k, ~—hRWERIKAET, WEPRICBEILES, £
72, TOREX1, AX, Y1, AY O EEIIHIIMEICE TS ET,

[Display Off] OLEIFT~—DNFREINFHAD, TEFAMNRY I ADHEEEFL
Tv—IEZFECEET,
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6.9 RHEDHE

IRV DMEFHZEFIRT BHITIE

NAYTANCIZT =D AT LH5E, FROSAIOEDE T T—R3RET
DINERDTDIT, v AV FIBE IR T HZ LN TEET,

& & BE 23 B L C~ AV fEIR A HIFR L £77,

~ A7 A IR T AL, B FO~AZ 7 CRAETLIZT—ITHIESNET A,

Top .......
—’ 1—
0.1 Ul
Center ®
Bottom
AE 0° AE 45° AE 45°
g 0.1Ul g 0.1Ul g 0.3Ul

X 6.9.2-4 <O EEHRBGI

1. [Measurel 227V>27L %7,

2. [Mask Test] #7 %27V 7L %7,

3. Target Channel DARZ> %7V /LT, Fr IV EiELET,

4.  Mask Area Restriction ODAHR¥>%27U> 7L C, [On] IZLET,

5. [Angle] O7TF ARy I A%V T, fEZ-90~90 degrees Dl
TRIELET,

6. [Width] ®7 %A Ry 27 2%y 7L, §Zz 0.01~1.00 UI O#iPH T
ELET,

i)
v
7
)
>
7
x
v
=
2
T
7
)
#
1E
]
&
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HERERF RV T, “Restriction Enabled” BAFERIINET,

Mask Test - Channel B *Restriction Enabled

Total Samples 1216512 Total Failed Samples 1 A
Total Waveforms 594 wims Top Mask Failed Samples ]

Mask Margin 7507 % Center Mask Failed Samples 1

Hit Count 1 Bottom Mask Failed Samples 0 -
Current Mask OTU-4 Mask (27.952493 Gbps)

X6.92-5 FEEEHRLIZYRIT M
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6.9 RHEDHE

6.9.3 UvADEN
Jitter AT, 2o 2B BNCHIER R Z RO A TEIRLEY,
- Bl (ps, UI ¥A7)
AR T L
- ATV
« NRNA—UDEYRTEOFRR
Scope @ Sampling Mode % [Eye] %72i% [Advanced dJitter] (ZL7=35E1C
DB ERNT T HIENTEET,

Sampling Mode A% Eye D154
T ARG =W ORER] S M DCANT T LB RE LT ZE T L ES, 741
INB—= ARTENGRE TELHYYHE TI 1217 TT,

ChA

Samples: 12

*| Control Ch

Time

o]

Auto Scale

& | Clear Display

Quick Menu

1 1
1

Estimated RJ/DJ Histogram OFF

TJ Histogram CHD

Samples : 1.30 M

;)
“
7
y

>
7
&)
v
“
A
T
~
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7
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-7.60 ps -3.80 ps 0.00 ps 3.80 ps

X 6.9.3-1 EARSSLORTH
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BE6E

VT YT R — T DR

Jitter AT T, RARDFIHDO Y v HZFRHIHIE TEEY, 7o, TA~ A%z
IR E TEET

Samples: 1,093,632-10.0/10.0s

Scope Measure ==

|| Amplitude

Time

OIE CRU

Amplitude/Time ‘ Equalizer

Mask Test L

ChD

Mask Test

Eye Mask Select l OTUAtxt l

Mask Margin Test

Clear Display
i |miiick ooy Hit Count 1 samples
Mask Margin ’7200 %
Align Method I Zero [ One [ Crossing l
Mask Alignment Update

9.00U1 0.25U1
Mask Test - All
Total Samples
Total Waveforms
Mask Margin (%)
Total Failed Samples
Hit Count

Current Mask

1
OTU_4 Mask (27.952493 Gbps)

Mask Area Restriction
1093632 1093632 :
534 534 534 Histogram
20:)] 203 203 Angle 0 degrees Width 010 w

v Marker

il

6.9.3-2 DVEBITETAIRAITADRRHAI

Scope ® Channel Math 23 [Off] D6, /% — RO RIESHE AV #fif
BreEEd,

Scope @ Channel Math 7% [On] O¥AX, ¥ —2F 32768 FTOW %
Dy HRNTTCEET,

[6.2.5 Amplitude O/E OX A7 12/ 7R AT Extinction Ratio Correction
% [On] IZRELTWAEE, iIESN TWOAHIEE B IZITRFT T FEREN
Ex M8

X 6.2.4-8 Jitter Measure ¥ A7 022/ R vZ7A Advanced #7 | C Fixed RJ %
[On] IZBEL T4, RI (d-d) &RJ (rms) ([ZIERF T2 LRRESNET,

Sampling Mode %' Advanced Jitter D15 &

Scope % Pulse E—RIZL THIE LTI BT v 2T L £,

EwhONLH ED, LB FRODRAL R LT X ERELET,

ZMD7zh, TJ, Bathtub (2012 T, RI/PJ EANZ T4, DDJ EAN T4, HEEA
772 (Composite Histogram), ¥ # DAV R (PJ vs Frequency),
B ROV v##ER (DD vs Bit #7214 PDJ vs Bit) #HE CXxET,

oA fiEHT (Advanced Jitter) TlZ, % —1 & 32768 £ TOWIEA Y v Z T
TEET,
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6.9 WHEDHE

Fall Edge Rise Edge

/

PTvs Frequency (ALL)
10.88 kHz

700,70 mlil

DD vs Bit (ALL)

Paltern 256976, (100%)

i)
v
7
)

>
7
=3
v
=
2
T
7
)
#
1E
]
&

27 Bit 245 Bit 152 Bit

6.9.3-3 TvAfEHT( Advanced Jitter) 0 ;BITE BT &R =51

DyaEMT (Eye)
1. [Scopel #2Vv7 L%,

2. [Setup] #7V>271L T Sampling Mode % [Eye] {ZL%7", Signal Type
DFERSNTWDIEAIL, [INRZ] ICLET,

3. [Time] %#7YvZ7L T Data Clock Rate, Pattern Length #7%EL £7,
4. [Sampling] #7Vy 7L CRZDFE % [Sampling Run] 1ZLFE T,
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BE6E

VT YT R — T DR

5. [Auto Scale] #7Vv7LFET,
6. NRZ? =7 — % MR 9 572, [Measure] #7 V> 27 L C,
[Amplitude/Time] #7%27V> 7L %7,
7. Display Result % [On] (ZLF9,
8. A FINZT AR — U PRSI, NRZ?TT —NERRSI TN e %
R LET,
9. Item Selection % [Item Type: Jitter] (2% ELE T,
10. Ttem OHEOHEZZY Y7L T, HHHZERLET,
11. [Add] Z27YyZ7ULFET, Result V4 RUICHIEHE H SR RSNVET,
Scope Measure | Scope CAL Samples: 3,563,520-10.0/10.0s|
Amplitude/Time |Equalizer ‘Mask Test ‘ T Measure : Amg:iéude“ -I(-;Frlnl? commwh !
N e
pay TJ Measurement BER
Item Selection l Item Type: Jitter l l ChD ] Bathtub CHD Auto Scale
Item ® Dual-Dirac BER Bathtub ® TD Data
TJ v Samples : 44.20 k
DJXd—d) v
RJ)d-d) s 7~ Clear Display
J2 Jitter ,/
M Jitter
J9 Jitter
EYE Opening 214.14 mUI
Quick Menu
677.40 mUI
Tile
Add Delete | | |
0.00U1T 0.25U1 0.50UT 0.75U1 1.00U1
All Add Amplitudel Time
Channel Item Select Items
Ch Current Average Std Dev Min Max 4 | Histogram
Measure Setup TJ(1.00E-012) D 32260 33870 2238 26561 408.97 mul
Lo [ eams [ ame oG D e 143 Ze 008 2292 miims | v | Marer
6.9.3-4 KO FRRHI
12. WELMHEEFTH5E1E, Measure Setup @ [Jitter] 227U/ LFET,
13. TJ Measurement BER ®R¥ %2771 C, Bathtub 777 C7 A 0
ZHETS BER #48ELET,
PITFOE IS THRELET,
Fixed RJ, RJ Value, Correction Factor , DJ (Scale), RJ (Scale),
RJ (rms), Define Threshold, Manual Crossing
14. [Sampling] #27Vy7 L A% DFr% [Sampling Run] (ZLET,
15. Result 74> RV ® [Graphl 227U/ LEd, 7V I78IRZ L Z2 IV

TOYBEDTTT7HHRKRLET,
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6.9 RHEDHE

TwuAEH (Advanced Jitter)

1.

2.

10.
11.
12.
13.
14.

15.
16.

17.

18.

19.

[Scopel 227U/ L F9,

[Setup] %#2V>27L T Sampling Mode % [Advanced Jitter] ([ZLET,

Signal Type NFERINTWDEGEAEIE, INRZ] (ZLFET,

Limit Type OARZ>%2Vy 7 LT, PIETHT —X DR 1557
7, [None] Z&ELHAL, FIA 5 ITHEARET,

RELE

Limit Type ® &% & (2L - T Time, Waveforms, Sampling, F£721%

Patterns i ELE T,
[Time CRU] #27Vv /L% 9,
[Scale Offset] #7 %27V 7L %7,

Pattern Length Z#iX EL£7",

Tracking % [On] (ZEELZHA 1L, Master @ PPG #i% ELE T,

Tracking % [Off] |[ZE%EL7-%54A 13, Length DA ELE T,
Az

Pattern Length DN RKELIARDE, HIEMRDEZREINHSETD

RPN R R ET, H KT 1 D RREDRH 23230 ET,
[Measure] #27Uy27L %7,
[Amplitude/Time] #7 %2V 7L %7,
Item DA DOWREZ 2V 7L T, HEAZEIRLET,

[Add] 22Uy Z7LET, Result V4 FUICHIER H B3R RS ET,

Measure Setup @ [Jitter] Z27U> 7L %F 7,
[Algorithm] #7 %2V 7 L%E T,

PDJ HIE %9 535E1%, PDJ measurement ORZ L Z7) w7 LT, £k

Z[On] 1ZUET, [Off] IZRRELIZSGA1E, FIE 18R ET,

Standard OHRZ %27y LT, PDJ @I H T 5 E2RELET,

PDJ Filter ODRZ %7071 C, PDJ PIEICHEATH74 N2 EEELE
T, BT AN FDRIHEENL, [ 6.2.4-5 PDJ HIE CTRETEHH

74N HED—E (BAL Hz) ) B TIEE,

Measurement Edge Type ORZL %27V T, VoXaRETHTYY

R ELET,

ALL: SEH BNy U NI IRy Y
Falling 6 0Ty T DA

Rising: M6 ENVToTDH

[Advanced] #7 %27V 7L FEd,

TJ Measurement BER O %%V 1L, Bathtub 777 C7 A 0

ZMES% BER 2 EL £,
LUFOHEBIZSEIEC TRELET,

Fixed RJ, RJ Value, Correction Factor , DJ (Scale), RJ (Scale),

RJ (rms), Define Threshold, Manual Crossing
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BCE JTY T nRa— T DMBRIEL

20. [Sampling] #7Vy 7L CRZDFE % [Sampling Run] 1ZLE T,

21. Result V4> FU® [Graphl 227V 7 LFET, FI7BINARZ 2TV 71
TOVEDT T 7w FKRLET,

R OBRIBERT
Dy AT Z IR T HI1TIE, Result V4> Ry [Sampling] Z#27Vy 7L,
AT HRIE, RE DT T DRI AT UET,

MRS ROFIRSNDETOM, BIEIZIT “Processing” NFEARSNET,

figHT 112, [Sampling]l 227V 7458, R DT T RHEITLU T AR TL
7

Setup ¥ A7 a2/ KRy 7 A~ [Generall #~7 @ Limit Type 7% [Pattern],
[Samplel, [Timel, F721% [Waveforms] DAL Jitter bt —& D3] R
T DEMT A& TLET,

* DA NI, IROBIERTEERE A,
System Menu @ [Openl]
System Menu @ [Save] DR H DG, [Scopel, [All Setups]
BIEIRZ (@ PERINET,)

All Measurements

| | | 3

ftT =7 =S AELTG S, LT OAyE—Y RN FRENET,

% 6.9.3-1 UYABIOIS—AvtE—P

Ayt— AnE
Illegal Error THIL TV RN T —03 58 AL ELT,
NRZ? Scope C NRZ?— 7 —NFAEL TWET,
gg%‘ii?*—ﬁi%‘ibfib 9, Scope DI EEZE L TL

Pattern Lost BELI R — L EEEBEO AR — ERSSoTOER AL
Scope @ Pattern Length # EL<fEL TIZE0,

TIE Error* UoEN 1 UL &I EL,

Time Out Scope 26T —HE TG TEXER A,
Scope IZIHIEMNMFE RIS TVDIEEHERL TTEEW,

*: Time Interval Error
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6.9 RHEDHE

6.94 ERANSLZEFERAL-AIE
LANT T AF R, RELZEENOT — 2545 FRRLC, TOHIE - FEHE
Rz B OIEVOREZRIEL £,
EANT T LT RT DITIL, EAN T LA RE T U A R - IR IETR IR EL
F9, WRIT, EAN T A~ —HEFEHL CeAN T A% K53 A H OERE X
ELET, EAN T h~—ADOMEL, BEEZUy 7 THZEICL o THRETEE

ﬁ—o
Scope Samples:0-0.0/10.0s
“| Control Ch
Amplitude Time ChB ChC ChD Sampling
Setup Measure OIE CRU Hold .

Auto Scale

Clear Display

Quick Menu

Histogram

‘ 0.50 ul ‘ 1.50 ul
Axis Amplitude

Tile {
Marker Center ‘ 100 uW ‘ -100 uW ==
| oueE ogrda = d ET A
Mean NIA uW

Std Dev N{A uw E
PP N/A uW
Hits NIA v Marker

6.9.4-1 ERMSLBIFEDEREH

Wi

Ch Current

i)
't
~
)
>
7
=3
v
=
2
T
7
)
#
1E
]
&
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1. [Histogram] #7VUv 7L &9, Histogram /X R/ NERRINET,
Histogram /XL, Scope VA4 RUNERBE TXET,

2. Histogram ORZ %27y 71T, oz [On] IZLET,

3.  WEIFIMOEAN T LEMETHEXIL, Axis DRF L Z IV U THRRE
[Time] (ZLET,
RIE ST MDOCANT T WP ETHEXT, Axis ORZ %IV U CTHERR%
[Amplitude] IZLET,

4, EBANFAL—H X1, X2, Y1, Y2 IfiZ AL CHEBR AR ELET,
AN T L~ — AP E T HFEIROBESFIIR DO DLELBY T,

Y1 >

Y2 >

T T

X1 X2

757 DFRFIEDN [Overlapl F7-21F [Single] OLAIXHEEZ7YY7L
T~—HW&ERT07 L Th, EAN T A~ — DO EEE R TEET,

5.  fEHIENOT —ZZRE LT R RS ET,
Mean: A
Std Dev: HEHE(RZE
P-P: e REE R/ IMED 7 (Peak to Peak)
Hits: EIEN DT — 2%

ERNSLR—hEBEEFPRICERTT HIZIE
Marker @ [Center] Z27V>79 5L, BEOFRIIw—DNBEILET,

EANZ T LPEEBAAG LI EEIZ, HIEO~—HBREIZL > TIEAN T LD
ERRTD—R0, BEOFHHIMIBLESNOZENHVES, ZDIHLC
[Center] 227Uy 74 5L, EMAEZBELLI<ARET,
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Scope Samples: 1,622,016-10.0/10.0s

SMF

[_Run__|
Auto Scale

’ . *| Control Ch
Time

CRU

. Am plitude“
Measure OIE

All

Clear Display

Quick Menu

fin 0.00
Histogram - Channel A

Mean -10.98 mV A Histogram
std Dev 270.99 mV

pp 604.82 mV

Hits 163424 v Marker

X 6.9.4-2 EXNTSLBIFES (Amplitude)

Histogram

X1 X2

Histogram E 0.40 Ul 1.60 ut

Marker Center ‘

Measure

Clear Display

Quick Menu

i)
't
~
J
>
7
=3
v
=
2
T
7
)
#
1E
]
&

Histogram - Channel A

Mean 154.85 ps
std Dev 77.64 ps
[ELE 177.78 ps
Hits 36624 Marker

X 6.9.4-3 EXRTSLBIESF (Time)
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6.9.5

<—hD{ER

~ = INFBTG OIRME ETIFIF R 2 FE 2 L DT DI L £,
F7o, 2 REOL VLR ZEZHE TEET,

X e Y @i~ —0725 2 >FobY, ElEKREA VAT TEET,

1.

[Marker] #27Vy7LEd, ~— W/ SRV INRRSIVET,
~—H/3%UE, Scope VALV RYNERBEN TEET,

Marker
‘ X1 Off | X2 Off | Y1 Off | Y2 Off | All Off

X1 X2 Y1 Y2 | Center
~—hEFRTDHIL, [ALl Offl R EDFNDORZ %77 ET,
= NINFIRIINLTCNWDEXT, FTOFNORA L ZEETEXET,

~—NEBE#T5121E, [Center] ZFR FOFNORHK L HI)w 7L ET, i
WU~ =T DORZ N ENTZFRIZEDY, T BNERSINET,

Marker

LIADRA—NEEIL T — IO BEERELET,
~—HONE, BRI~V ENERENET

757 DFRARITIEN [Overlap]l F7-1% [Single]l D& XM HZ 27V 271 T
V= HERTY T LT, ~—WEBETEET,

Marker 733V

X1 Off, X1 On, X2 Off, X2 ~—WFREXELET,
On, Y1 Off, Y1 On, Y2

Off, Y2 On

X1, X2, Y1, Y2 BEIT o~ — W E@IRLET,

Center TARTCOY—HZEE P RICRRLET,
All Off Bv—AEHELET,

HERE RRF RSN TNDHEENT, [Marker] OO A v 22Uy THI
TEfG R~ —NRREYEZLET,
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Scope Samples: 3,538,944-10.0/10.0s

| o E

Auto Scale

Time
CRU

Amplitude

Setup Measure OIE

Clear Display

Quick Menu

X2 Y1

(Ul ChA[mV] ChB[uW] al m
x| 0.379 Yio— 172.77 289.27 Histogram
X2 | 1374 Y2 --| 194.05 275.74
X1X2 A 0995 Y1¥2 A|  366.82 13.52 -

6.9.5-1 ¥—AFRK
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6.9.6 KEOEHEXRT

MP2110A-021 TiZ, CHA &L CH B ® 2 >OTEATRE L f L%, BIOWKE
LLTHR/RTEET,
BEEAEROWEIZHLTY, 16.9.1 HIEHB OREEER I OREETHIEN

TEET,
£
TANE— DWW IEE R T 5841, Sampling Mode % [Coherent
Eye] IZELTT —#&IEL TTEEWY,
Sampling Mode % [Eye] ([ZREL CTT —#%#IUETHE, MP2110A N
EROMBRIZ LD RN AL ET,
BROEEEREMEMAT—ILERTET D
1. [Amplitude] Z27V>27L %9, Amplitude ¥ A7 07 Ry ANRFERINE
—é—o
2.  Channel Math ORHX %77 LT, RELDFR%E [On] ITRELE
TO
3. Define Function DR %7V 7L C, HEHIEEZRNOEIRLET,
[CHA+ CH B]
[CHA-CH BI
[CH B-CHA]
Channel Math
Define Function CHA+CHB ‘
Scale 125.0 mV/Div
Offset 0.0 mv
4. Scale TXAMNRY I RE IV LET,
5.  fitdlh 1 BBV OBEBEEASLET,
6. Offset TXFANRY I AZ I I LUET,
7. WEEPROMNEOBETLEEASILET,

FERTEhOFREE H1RIE, 16.8.3 BAEOFREE | 22 L T7IEE0,
HELZEEEERLTWDEETY, [Auto Scale] #fHTEET,

BT DOEBEFREE T $T5121%, Channel Math ORZLZ 771U T, RE
@i%ﬂ—\‘% [Off] L&Ebiﬁ‘o
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6.9.7 KL—RAEYDFER
F—Z AL, IEREE ATV T DRERE T,

BHENL—ZAAEIRET S

1. [Setupl Z2VvZLET, Setup XA 7 0 Ry I ANFRSINET,

2. F—2GWBEX AR %IV LUTC, WIEERTRT DT ¥ RV ERRLET,
3. [Utilities] #7427V 7L %7,

4. Reference @ [Set] 27Uy L %7,

Trace Memory

Reference Sat

FL—RAEUA

N

rL—RAEYB

6.9.7-1 rL—RAE DKM R

FL—RAEYDEREHRET S
1. [Setup] 22Uy ZULE T, Setup ¥ AT 0T Ry 7 APFRSIET,

2. [Utilities] #7 %2V L %7,
3. Reference @ [Clear] #7Vv 7L %7,
M —2ZAEVDOHIE, [Clear Display] TiXiHESNERA,

i)
't
~
J
>
7
=3
v
=
2
T
7
)
#
1E
]
&
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6.9.8

SRILDFRR

Scope i (ATE DX FH] (T~I9V) 2FRRLET,

6.9.8-1 IANJLERTR

INIVERTT D

TT 7 DERFTIEIZESTTXNVRFIREINDT ¥ RN EDVET,
[Overlap] TIT AT F X FRINDTIVINERENET,

[Singlel, [Tile]  F ¥RV TEICTIVBRRRENET,

F7=, Control Ch OREIZEL > TTULBINEZINETF ¥ RV NEDLYET,
[All] T RCOF ¥R TLBBEISNET,

[Single] TIT AT F ¥R T IV IBINENET,

1. [Setupl #27V>27LET, Setup X AT TRy ANFREINET,
2. [Utilities] #7 %27V 7L% T,

3. TULDORRERBMNEZREELZWE AL, [Preset Information] %
[Off] (% ELE7, [Preset Information] 7% [On] DAL, BEDOT
U7 (X 6.9.8-1 DALE) ([ZT7LRFERENET,

4. Label ® [Add] #27V>y27LL T, 7~V FHEANLET, \nl&E AT
THESEATTHIENTEET,
3.C [Preset Information] % [Off] \ZL7=8E1%, 7LD R REALANL
BERELET (RERRZVTOLE EOMEDN (0, 0), A FDONLED
(665, 497) TY),
5. F—R—FD [OK] 27V 7 LFET, EEIZTIVINFERINET,
Label [E==
[

®6.9.8-2 SRNIAATATRYHIR

JE:
FOLDTFHNTHR K 1023 LFFEFTASNTEETD, EROFRRIIER
FREZUTIZHIFES AT, T X TRRINBWNIGERHVET,

TV DEITEE TEEE A,
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SRNIVEHETD

Control Ch DR EIZES TIVILNHESNDT ¥ RIADBEDVET,
(ALl FTARTOF ¥ RVDT IV PHEESNET,

[Single] TITAT F RN DT LN EESIET,

1. [Setupl Z27VvZLET, Setup ¥ A7 0V RNy ANFERESINET,

2. [Utilities] #7%27V>7L %7,

3. Label ® [Delete] #27Uy 7L %7,
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6.9.9 AEHERORRE

YTV A nAa—7Tik, a7 7AVIARGFETEE T,

[ A A=

B ] A T2 R RE T T O A D 2, PNG U723 JPEG TR AT 71

JATERIFLET
IR ES

WIB%, THXANT 7 A/VEIL CSV 77 A WVTRAFLET

P RE 2R

Amplitude ¥ A7 27 Ry A, Measurement ¥ 17 22/ Ry VA, Setup ¥ A
TurRy A, Time X AT 07 Ry ADREME T 7 A WARFFLET,

EEA A—SERET HICE
B AR R o5 6

1. YATLA=z2—0 [Screen Copyl #27Uy 7L ET, 77 AV EINHE A E

RENFET,

Drives File Name [ 10312016_160455953

File Type PNG Files l Screen Keyboard
Directories File List
& Anritsu +|10312016_160442848.png
= MX210000A
= Log
- SysFile
Tmp
= UserData i
Mask Save to
MATLAB C:\Users\Public\Documents'Anritsu\MX210000A Use...
Pattern
- Settin
Nownlaacde I s

2.  Drive ®7AR#>, Directories DEREIVI LT, (RFL T HNZEFHRTEL
F97, Save to I[C7 ANF L NERRINET,

3.  File Type OLEDRZAZIL, BRAFT D7 7ANDT +—< v NAERRINE
T R E IV T DHE, T7AN T —< MR ETEET,

4. TrANLEANTTT DAL, [Screen Keyboard] 227Uy 7 LT, 77 AV

HEBRELET,

5. W77V & EEZTDOHEIL, File List ICERSNDT 7 ANA %Iy

JLET,

6. [OKl #2Vwr¥ 5L, W7 7 A/VPMRESNET,
FEERFEOEAIL, HRBAY U RERSNET,

T3 NE DHHUEIXRDEBY T,
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C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Screen Copy

AN OHMEL, BATERZITY,

T 1 T D AARAFE T DI
1. [Setup]l Z7Vv7LFET,

2. [Savel 27Uy 7LFT,

3.  WHEELT—EE THRIFTHEEIE, Waveform Color % [Color Grade]
WZLET,
M g TRIF T 5L &1, Waveform Color % [Gray Scale] (ZLET,

4.  WIREREMEROBEBREZRGFTHEX1X, Waveforms only % [Off] (2L
i—a—o
WD HOE G E R AT HEZE1E, Waveforms only % [On] (ZLET,

5.  MHiEEFEUCATRFETDEXE, Inverse background color % [Off] (2L %
ﬁ‘o
B[ Ot % IR L CTRIF T 5L E1E, Inverse background color % [On]
WZLET,

Inverse Off Inverse On

6. [Capture] #27V> 7L F7, WEEERERGFT DA LRICT 7A /LR ]
HNFRENET,

7. TrANTH—~<vbh, THNE, TrANVLEFRELT, [OK] #27Vy 7L
ﬁ—o

8.  TANEBHHREDLE, WEBMEDAA—T 7 7A/VIXIRO T /VZ (T

RIFENET,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Screen

Copy
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ZI&

AERBFEIFRELSRERET I

VAT LA=2—D [Save]l 7V ILET,

[Scopel #27V> 7L %7,

1.

2.

WERMZRAFT DLEIT, [Setting] 227Uy 7LET,

3.

TR RERGFETHEE, [Result] 27Uy 7 LFET,

TrANGEANNILET,

[OK] #27Uv 7L %7,
WESLMBOT 7 ANATIRDT HVHF
77 ANDILETIE WFS T7,

4.

5.

RAFSNET,

-
-

C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Setting

RAFSNET,

WET =527 7 ANV OILHEAFIE CSV, BEOTXT TY,

HIEFERD 7 7 A NMTIRDT F IV

C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Result\CSV
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Result\TXT
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Amplitude/Time Measurement and Histogram
Measurement - Channel A
[Setups]

Axis Amplitude

X1 Marker 0.50UlI

X2 Marker 1.50UlI

Y1 Marker 98mV

Y2 Marker -101mV
[Results]

One Level Ch A N/A N/A N/A N/A N/A

One Level Ch B N/A N/A N/A N/A N/A

One Level Ch C N/A N/A N/A N/A N/A

One Level Ch D 257.15 257.16 0.15 256.74 257.43
Zero Level Ch A N/A N/A N/A N/A N/A

Zero Level Ch B N/A N/A N/A N/A N/A

Zero Level Ch C N/A N/A N/A N/A N/A

Zero Level Ch D 100.38 100.35 0.03 100.15 100.49
Eye Amplitude Ch A N/A N/A N/A N/A N/A

Eye Amplitude Ch B N/A N/A N/A N/A N/A

Eye Amplitude Ch C N/A N/A N/A N/A N/A

Eye Amplitude Ch D 156.77 156.81 0.17 156.25 157.28
Eye Height Ch A N/A N/A N/A N/A N/A

Eye Height Ch B N/A N/A N/A N/A N/A

Eye Height Ch C N/A N/A N/A N/A N/A

Eye Height Ch D 80.99 81.07 0.16 80.66 82.15
Crossing Ch A N/A N/A N/A N/A N/A

Crossing Ch B N/A N/A N/A N/A N/A

Crossing Ch C N/A N/A N/A N/A N/A

Crossing Ch D 47.01 47.01 0.06 46.95 47.68

SNR Ch A N/A N/A N/A N/A N/A

SNR Ch B N/A N/A N/A N/A N/A

SNR Ch C N/A N/A N/A N/A N/A

SNR Ch D 6.21 6.21 0.01 6.20 6.28

Average Power (dBm) Ch A N/A N/A N/A N/A N/A
Average Power (dBm) Ch B N/A N/A N/A N/A N/A
Average Power (dBm) Ch C N/A N/A N/A N/A N/A
Average Power (dBm) Ch D -7.50 -7.51 0.02 -7.57 -7.50
Average Power (mW) Ch A N/A N/A N/A N/A N/A
Average Power (mW) Ch B N/A N/A N/A N/A N/A
Average Power (mW) Ch C N/A N/A N/A N/A N/A
Average Power (mW) Ch D 0.18 0.18 0.00 0.18 0.18
Extinction Ratio Ch A N/A N/A N/A N/A N/A
Extinction Ratio Ch B N/A N/A N/A N/A N/A
Extinction Ratio Ch C N/A N/A N/A N/A N/A
Extinction Ratio Ch D 4.43 4.43 0.00 4.42 4.45
Jitter P-P Ch A N/A N/A N/A N/A N/A

Jitter P-P Ch B N/A N/A N/A N/A N/A

Jitter P-P Ch C N/A N/A N/A N/A N/A

Jitter P-P Ch D 11.43 11.18 0.41 7.35 11.43

Jitter RMS Ch A N/A N/A N/A N/A N/A

Jitter RMS Ch B N/A N/A N/A N/A N/A

Jitter RMS Ch C N/A N/A N/A N/A N/A

Jitter RMS Ch D 1.59 1.59 0.01 1.58 1.70

Histogram 5% [On]

Di5E

Rise Time Ch A N/A N/A N/A N/A N/A

Rise Time Ch B N/A N/A N/A N/A N/A

Rise Time Ch C N/A N/A N/A N/A N/A

Rise Time Ch D 17.49 17.45 0.13 15.51 17.53
Fall Time Ch A N/A N/A N/A N/A N/A N/A

Fall Time Ch B N/A N/A N/A N/A N/A

Fall Time Ch C N/A N/A N/A N/A N/A

Fall Time Ch D 21.07 21.05 0.04 20.80 21.38
Eye Width Ch A N/A N/A N/A N/A N/A

Eye Width Ch B N/A N/A N/A N/A

Eye Width Ch C N/A N/A N/A N/A N/A

Eye Width Ch D 29.30 29.30 0.05 28.65 29.36
DCD Ch A N/A N/A N/A N/A N/A

DCD Ch B N/A N/A N/A N/A N/A

DCD Ch C N/A N/A N/A N/A N/A

DCD Ch D 6.326.13 0.91 3.61 10.53

OMA (mW) Ch A N/A N/A N/A N/A N/A

OMA (mW) Ch B N/A N/A N/A N/A N/A

OMA (mW) Ch C N/A N/A N/A N/A N/A

OMA (mW) Ch D 0.16 0.16 0.00 0.16 0.16
OMA (dBm) Ch A N/A N/A N/A N/A N/A

OMA (dBm) Ch B N/A N/A N/A N/A N/A

OMA (dBm) Ch C N/A N/A N/A N/A N/A

OMA (dBm) Ch D -8.05 -8.05 0.00 -8.06 -8.03
OMA at Crossing Ch A N/A N/A N/A N/A N/A
OMA at Crossing Ch B N/A N/A N/A N/A N/A
OMA at Crossing Ch C N/A N/A N/A N/A N/A
OMA at Crossing Ch D 167.67 167.74 0.28 166.52 170.62
VECP Ch A N/A N/A N/A N/A N/A

VECP Ch B N/A N/A N/A N/A N/A

VECP Ch C N/A N/A N/A N/A N/A

VECP Ch D 2.55 2.54 0.05 2.02 2.59

TDEC Ch A N/A N/A N/A N/A N/A

TDEC Ch B N/A N/A N/A N/A N/A

TDEC Ch C N/A N/A N/A N/A N/A

TDEC Ch D N/A N/A N/A N/A N/A

Eye Height (Ratio) Ch A N/A N/A N/A N/A N/A
Eye Height (Ratio) Ch B N/A N/A N/A N/A N/A
Eye Height (Ratio) Ch C N/A N/A N/A N/A N/A
Eye Height (Ratio) Ch D N/A N/A N/A N/A N/A
RIN OMA Ch A N/A N/A N/A N/A N/A

RIN OMA Ch B N/A N/A N/A N/A N/A

RIN OMA Ch C N/A N/A N/A N/A N/A

RIN OMA Ch D N/A N/A N/A N/A N/A
Crossing Time Ch A N/A N/A N/A N/A N/A
Crossing Time Ch B N/A N/A N/A N/A N/A
Crossing Time Ch C N/A N/A N/A N/A N/A
Crossing Time Ch D N/A N/A N/A N/A N/A
TDECQ Ch A N/A N/A N/A N/A N/A

TDECQ Ch B N/A N/A N/A N/A N/A

TDECQ Ch C N/A N/A N/A N/A N/A

TDECQ Ch D N/A N/A N/A N/A N/A

Outer OMA(dBm) Ch A N/A N/A N/A N/A N/A

~ o~~~ o~ o~
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Outer OMA(dBm) Ch B N/A N/A N/A N/A NA O\
Outer OMA(dBm) Ch C N/A N/A N/A N/A N/A
Outer OMA(dBm) Ch D N/A N/A N/A N/A N/A
Outer OMA(UW) Ch A N/A N/A N/A N/A N/A
Outer OMA(UW) Ch B N/A N/A N/A N/A N/A
Outer OMA(UW) Ch C N/A N/A N/A N/A N/A
Outer OMA(UW) Ch D N/A N/A N/A N/A N/A
Outer ExR Ch A N/A N/A N/A N/A N/A

Outer ExR Ch B N/A N/A N/A N/A N/A

Outer ExR Ch C N/A N/A N/A N/A N/A

Outer ExR Ch D N/A N/A N/A N/A N/A
Linearity(CL_94) Ch A N/A N/A N/A N/A N/A
Linearity(CL_94) Ch B N/A N/A N/A N/A N/A
Linearity(CL_94) Ch C N/A N/A N/A N/A N/A
Linearity(CL_94) Ch D N/A N/A N/A N/A N/A

Ceq Ch A N/A N/A N/A N/A N/A

Ceq Ch B N/A N/A N/A N/A N/A

Ceq Ch C N/A N/A N/A N/A N/A

Ceq Ch D N/A N/A N/A N/A N/A

RIN OMA Ch A N/A N/A N/A N/A N/A

RIN OMA Ch B N/A N/A N/A N/A N/A

RIN OMA Ch C N/A N/A N/A N/A N/A

RIN OMA Ch D N/A N/A N/A N/A N/A

Transition Time (Rise) Ch A N/A N/A N/A N/A N/A
Transition Time (Rise) Ch B N/A N/A N/A N/A N/A
Transition Time (Rise) Ch C N/A N/A N/A N/A N/A
Transition Time (Rise) Ch D N/A N/A N/A N/A N/A
Transition Time (Fall) Ch A N/A N/A N/A N/A N/A
Transition Time (Fall) Ch B N/A N/A N/A N/A N/A
Transition Time (Fall) Ch C N/A N/A N/A N/A N/A
Transition Time (Fall) Ch D N/A N/A N/A N/A N/A
Transition Time (Slow) Ch A N/A N/A N/A N/A N/A
Transition Time (Slow) Ch B N/A N/A N/A N/A N/A
Transition Time (Slow) Ch C N/A N/A N/A N/A N/A
Transition Time (Slow) Ch D N/A N/A N/A N/A N/A
Level(3) Ch A N/A N/A N/A N/A N/A

Level(3) Ch B N/A N/A N/A N/A N/A
Level(3) Ch C N/A N/A N/A N/A N/A
Level(3) Ch D N/A N/A N/A N/A N/A
Level(2) Ch A N/A N/A N/A N/A N/A
Level(2) Ch B N/A N/A N/A N/A N/A
Level(2) Ch C N/A N/A N/A N/A N/A

Level(2) Ch D N/A N/A N/A N/A N/A

Level(1) Ch A N/A N/A N/A N/A N/A

Level(1) Ch B N/A N/A N/A N/A N/A

Level(1) Ch C N/A N/A N/A N/A N/A

Level(1) Ch D N/A N/A N/A N/A N/A

Level(0) Ch A N/A N/A N/A N/A N/A

Level(0) Ch B N/A N/A N/A N/A N/A

Level(0) Ch C N/A N/A N/A N/A N/A

Level(0) Ch D N/A N/A N/A N/A N/A

Level(3) RMS Ch A N/A N/A N/A N/A N/A

Level(3) RMS Ch B N/AN/AN/ANAANA  __/

MP2110A-095 8 &= LTS I5E
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Level(3) RMS Ch C N/AN/ANANANA

)

Level(3) RMS Ch D N/A N/A N/A N/A N/A
Level(2) RMS Ch A N/A N/A N/A N/A N/A
Level(2) RMS Ch B N/A N/A N/A N/A N/A
Level(2) RMS Ch C N/A N/A N/A N/A N/A
Level(2) RMS Ch D N/A N/A N/A N/A N/A
Level(1) RMS Ch A N/A N/A N/A N/A N/A
Level(1) RMS Ch B N/A N/A N/A N/A N/A
Level(1) RMS Ch C N/A N/A N/A N/A N/A
Level(1) RMS Ch D N/A N/A N/A N/A N/A
Level(0) RMS Ch A N/A N/A N/A N/A N/A
Level(0) RMS Ch B N/A N/A N/A N/A N/A
Level(0) RMS Ch C N/A N/A N/A N/A N/A
Level(0) RMS Ch D N/A N/A N/A N/A N/A
Level(3) P-P Ch A N/A N/A N/A N/A N/A
Level(3) P-P Ch B N/A N/A N/A N/A N/A
Level(3) P-P Ch C N/A N/A N/A N/A N/A
Level(3) P-P Ch D N/A N/A N/A N/A N/A
Level(2) P-P Ch A N/A N/A N/A N/A N/A
Level(2) P-P Ch B N/A N/A N/A N/A N/A
Level(2) P-P Ch C N/A N/A N/A N/A N/A
Level(2) P-P Ch D N/A N/A N/A N/A N/A
Level(1) P-P Ch A N/A N/A N/A N/A N/A
Level(1) P-P Ch B N/A N/A N/A N/A N/A
Level(1) P-P Ch C N/A N/A N/A N/A N/A
Level(1) P-P Ch D N/A N/A N/A N/A N/A
Level(0) P-P Ch A N/A N/A N/A N/A N/A
Level(0) P-P Ch B N/A N/A N/A N/A N/A
Level(0) P-P Ch C N/A N/A N/A N/A N/A
Level(0) P-P Ch D N/A N/A N/A N/A N/A
Level(3) Skew Ch A N/A N/A N/A N/A N/A
Level(3) Skew Ch B N/A N/A N/A N/A N/A
Level(3) Skew Ch C N/A N/A N/A N/A N/A
Level(3) Skew Ch D N/A N/A N/A N/A N/A
Level(2) Skew Ch A N/A N/A N/A N/A N/A
Level(2) Skew Ch B N/A N/A N/A N/A N/A
Level(2) Skew Ch C N/A N/A N/A N/A N/A
Level(2) Skew Ch D N/A N/A N/A N/A N/A
Level(1) Skew Ch A N/A N/A N/A N/A N/A
Level(1) Skew Ch B N/A N/A N/A N/A N/A
Level(1) Skew Ch C N/A N/A N/A N/A N/A
Level(1) Skew Ch D N/A N/A N/A N/A N/A
Level(0) Skew Ch A N/A N/A N/A N/A N/A
Level(0) Skew Ch B N/A N/A N/A N/A N/A
Level(0) Skew Ch C N/A N/A N/A N/A N/A
Level(0) Skew Ch D N/A N/A N/A N/A N/A
Eye(Upper) Level Ch A N/A N/A N/A N/A N/A
Eye(Upper) Level Ch B N/A N/A N/A N/A N/A
Eye(Upper) Level Ch C N/A N/A N/A N/A N/A
Eye(Upper) Level Ch D N/A N/A N/A N/A N/A
Eye(Middle) Level Ch A N/A N/A N/A N/A N/A

Eye(Middle) Level Ch B N/A N/A N/A N/A N/A
Eye(Middle) Level Ch C N/AN/AN/AN/AN/A_/

BRIFTAILDH (2)
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Level Ch D N/A N/A N/A N/A N/A
Level Ch A N/A N/A N/A N/A N/A
Level Ch B N/A N/A N/A N/A N/A
Level Ch C N/A N/A N/A N/A N/A
Level Ch D N/A N/A N/A N/A N/A
Skew Ch A N/A N/A N/A N/A N/A
Skew Ch B N/A N/A N/A N/A N/A
Skew Ch C N/A N/A N/A N/A N/A
Skew Ch D N/A N/A N/A N/A N/A
Skew Ch A N/A N/A N/A N/A N/A
Skew Ch B N/A N/A N/A N/A N/A
Skew Ch C N/A N/A N/A N/A N/A
Skew Ch D N/A N/A N/A N/A N/A
Skew Ch A N/A N/A N/A N/A N/A
Skew Ch B N/A N/A N/A N/A N/A
Skew Ch C N/A N/A N/A N/A N/A
Skew Ch D N/A N/A N/A N/A N/A
Height Ch A N/A N/A N/A N/A N/A
Height Ch B N/A N/A N/A N/A N/A
Height Ch C N/A N/A N/A N/A N/A
Height Ch D N/A N/A N/A N/A N/A
Height Ch A N/A N/A N/A N/A N/A
Height Ch B N/A N/A N/A N/A N/A
Height Ch C N/A N/A N/A N/A N/A
Height Ch D N/A N/A N/A N/A N/A
) Height Ch A N/A N/A N/A N/A N/A
) Height Ch B N/A N/A N/A N/A N/A
) Height Ch C N/A N/A N/A N/A N/A
) Height Ch D N/A N/A N/A N/A N/A
Eye(Upper) Width Ch A N/A N/A N/A N/A N/A
)
)
)

m
<
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el

Width Ch B N/A N/A N/A N/A N/A
Width Ch C N/A N/A N/A N/A N/A
Width Ch D N/A N/A N/A N/A N/A
Width Ch A N/A N/A N/A N/A N/A
Width Ch B N/A N/A N/A N/A N/A
Width Ch C N/A N/A N/A N/A N/A
Width Ch D N/A N/A N/A N/A N/A
Width Ch A N/A N/A N/A N/A N/A
Width Ch B N/A N/A N/A N/A N/A
Width Ch C N/A N/A N/A N/A N/A
Eye(Lower) Width Ch D N/A N/A N/A N/A N/A
Average Power (dBm) Ch A N/A N/A N/A N/A N/A
Average Power (dBm) Ch B N/A N/A N/A N/A N/A
Average Power (dBm) Ch C N/A N/A N/A N/A N/A
Average Power (dBm) Ch D -7.50 -7.51 0.02 -7.57 -7.5(
Average Power (mW) Ch A N/A N/A N/A N/A N/A
Average Power (mW) Ch B N/A N/A N/A N/A N/A
Average Power (mW) Ch C N/A N/A N/A N/A N/A
Average Power (mW) Ch D 0.18 0.18 0.00 0.18 0.18
TDECQ (Upper/Left) Ch A N/A N/A N/A N/A N/A
TDECQ (Upper/Left) Ch B N/A N/A N/A N/A N/A
TDECQ (Upper/Left) Ch C N/A N/A N/A N/A N/A
TDECQ (Upper/Left) Ch D N/A N/A N/A N/A N/A

m m
<< <
@ @
S==
g 3ag
2 2
CRUARUARU

_
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TDECQ (Upper/Right) Ch A N/A N/A N/A N/A N/A™
TDECAQ (Upper/Right) Ch B N/A N/A N/A N/A N/A
TDECQ (Upper/Right) Ch C N/A N/A N/A N/A N/A
TDECQ (Upper/Right) Ch D N/A N/A N/A N/A N/A
TDECQ (Middle/Left) Ch A N/A N/A N/A N/A N/A
TDECQ (Middle/Left) Ch B N/A N/A N/A N/A N/A
TDECQ (Middle/Left) Ch C N/A N/A N/A N/A N/A
TDECQ (Middle/Left) Ch D N/A N/A N/A N/A N/A
TDECQ (Middle/Right) Ch A N/A N/A N/A N/A N/A
TDECQ (Middle/Right) Ch B N/A N/A N/A N/A N/A
TDECQ (Middle/Right) Ch C N/A N/A N/A N/A N/A
TDECQ (Middle/Right) Ch D N/A N/A N/A N/A N/A
TDECAQ (Lower/Left) Ch A N/A N/A N/A N/A N/A
TDECAQ (Lower/Left) Ch B N/A N/A N/A N/A N/A
TDECAQ (Lower/Left) Ch C N/A N/A N/A N/A N/A
TDECAQ (Lower/Left) Ch D N/A N/A N/A N/A N/A
TDECAQ (Lower/Right) Ch A N/A N/A N/A N/A N/A
TDECAQ (Lower/Right) Ch B N/A N/A N/A N/A N/A
TDECAQ (Lower/Right) Ch C N/A N/A N/A N/A N/A
TDECAQ (Lower/Right) Ch D N/A N/A N/A N/A N/A
Overshoot(1.00%) Ch A N/A N/A N/A N/A N/A
Overshoot(1.00%) Ch B N/A N/A N/A N/A N/A
Overshoot(1.00%) Ch C N/A N/A N/A N/A N/A
Overshoot(1.00%) Ch D N/A N/A N/A N/A N/A
Undershoot(1.00%) Ch A N/A N/A N/A N/A N/A
Undershoot(1.00%) Ch B N/A N/A N/A N/A N/A
Undershoot(1.00%) Ch C N/A N/A N/A N/A N/A
Undershoot(1.00%) Ch D N/A N/A N/A N/A N/A
P-P Power(1.00%) Ch A N/A N/A N/A N/A N/A

P-P Power(1.00%) Ch B N/A N/A N/A N/A N/A

P-P Power(1.00%) Ch C N/A N/A N/A N/A N/A

P-P Power(1.00%) Ch D N/A N/A N/A N/A N/A
Power Excursion(1.00%) Ch A N/A N/A N/A N/A N/A
Power Excursion(1.00%) Ch B N/A N/A N/A N/A N/A
Power Excursion(1.00%) Ch C N/A N/A N/A N/A N/A
Power Excursion(1.00%) Ch D N/A N/A N/A N/A N/A
Noise Margin Ch A N/A N/A N/A N/A N/A

Noise Margin Ch B N/A N/A N/A N/A N/A

Noise Margin Ch C N/A N/A N/A N/A N/A

Noise Margin Ch D N/A N/A N/A N/A N/A

Noise Margin (Upper/Left) Ch A N/A N/A N/A N/A N/A
Noise Margin (Upper/Left) Ch B N/A N/A N/A N/A N/A
Noise Margin (Upper/Left) Ch C N/A N/A N/A N/A N/A
Noise Margin (Upper/Left) Ch D N/A N/A N/A N/A N/A
Noise Margin (Upper/Right) Ch A N/A N/A N/A N/A N/A
Noise Margin (Upper/Right) Ch B N/A N/A N/A N/A N/A
Noise Margin (Upper/Right) Ch C N/A N/A N/A N/A N/A
Noise Margin (Upper/Right) Ch D N/A N/A N/A N/A N/A
Noise Margin (Middle/Left) Ch A N/A N/A N/A N/A N/A
Noise Margin (Middle/Left) Ch B N/A N/A N/A N/A N/A
Noise Margin (Middle/Left) Ch C N/A N/A N/A N/A N/A
Noise Margin (Middle/Left) Ch D N/A N/A N/A N/A N/A
Noise Margin (Middle/Right) Ch A N/A N/A N/A N/A N/A

_

6.9.9-4 HERTIFAILDBF (3)
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Noise Margin (Middle/Right) Ch B N/A N/A N/A N/A N/}
Noise Margin (Middle/Right) Ch C N/A N/A N/A N/A N/A
Noise Margin (Middle/Right) Ch D N/A N/A N/A N/A N/A
Noise Margin (Lower/Left) Ch A N/A N/A N/A N/A N/A
Noise Margin (Lower/Left) Ch B N/A N/A N/A N/A N/A
Noise Margin (Lower/Left) Ch C N/A N/A N/A N/A N/A
Noise Margin (Lower/Left) Ch D N/A N/A N/A N/A N/A
Noise Margin (Lower/Right) Ch A N/A N/A N/A N/A N/A
Noise Margin (Lower/Right) Ch B N/A N/A N/A N/A N/A

_~ e~

<

= Accumulation Type (CHD)
1 Measure Algorithm
R TJ Measurement BER

)

Noise Margin (Lower/Right) Ch C N/A N/A N/A N/A N/A
Noise Margin (Lower/Right) Ch D N/A N/A N/A N/A N/A

_
Mean -0.43 TN
Std Dev 68.17
P-P 196.47
Hits 209156
Hit Point Detail
98mV 65 Hits
96mV 58 Hits
95mV 56 Hits
93mV 57 Hits
91mV 49 Hits
89mV 46 Hits
88mV 50 Hits

-84mV 43 Hits
-86mV 42 Hits
-87mV 42 Hits
-89mV 48 Hits
-91mV 53 Hits
-92mV 54 Hits
-94mV 56 Hits
-96mV 59 Hits
-98mV 66 Hits
-99mV 0 Hits

Histogram®® [On] D&&

Waveform

665x497

ChA

00000000 ...(waveformdata)
ChB

00000000 ...(waveformdata)
ChC

00000000 ...(waveformdata)
ChD

00000000 ...(waveformdata)

Jitter Measurement

6.9.9-5

ég [Setup]
Symbol Rate
bS

Z, Divide Ratio
™ pattern Length
Target Channel

0 .

o Fixed RJ

<« RJ Value

2 Correction Factor

~ DJ (Scale) (CHA)

S DJ (Scale) (CHB)
DJ (Scale) (CHC)
DJ (Scale) (CHD)
RJ (Scale)
RJ (rms)
Define Threshold
Manual Crossing (CHA)
Manual Crossing (CHB)
Manual Crossing (CHC)
Manual Crossing (CHD)
Jitter Unit

—_~ o~~~

[Jitter Measurement Results]
TJ(1.00E-012) (CHA)
TJ(1.00E-012) (CHB)
TJ(1.00E-012) (CHC)
TJ(1.00E-012) (CHD)
DJ(d-d) (CHA)

DJ(d-d) (CHB)
DJ(d-d) (CHC)
DJ(d-d) (CHD)
RJ(d-d) (CHA)
RJ(d-d) (CHB)
RJ(d-d) (CHC)
RJ(d-d) (CHD)
EYE Opening (CHA)
EYE Opening (CHB)
EYE Opening (CHC)
EYE Opening (CHD)
J2 Jitter (CHA)

J2 Jitter (CHB)

J2 Jitter (CHC)

J2 Jitter (CHD)

J4 Jitter (CHA)

J4 Jitter (CHB)

J4 Jitter (CHC)

J4 Jitter (CHD)

J9 Jitter (CHA)

J9 Jitter (CHB)

J9 Jitter (CHC)

J9 Jitter (CHD)

HRI7AILDH (4)

25781271 kbaud
4

511

CHD

Infinite
Histogram
1.00E-012

OFF

1.00 ps rms
OFF

1.00
1.00
1.00 ps
Auto

50.00 %
Time

21.8775756-01 1
%3.91 1747e-012
21.0565256-012
52.0012096-01 1

9.841571e-012

1.705248e-011
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Total Samples -
[TJ Histogram][CHA]

Total Samples - [Bathtub][CHD]

Measure Edge ALL
[TJ Histogram][CHB] Total Samples 65200
Total Samples - Unit Interval BER(Estimate) BER(Actual)

[TJ Histogram][CHC]
Total Samples

[TJ Histogram][CHD]

0.000000e+000
3.878785e-010
7.757569e-010
1.163635e-009
1.551514e-009

2.500797e-001
2.363070e-001
2.187477e-001
1.946739e-001
1.636975e-001

2.629325e-001
2.199969e-001

1.760318e-001

1.231880e-001

8.758698e-002

Total Samples 465200 1.939392e-009  1.281193e-001  6.095059e-002
Edge Deviation Number Hits 2.327271e-009  9.216683e-002  3.583689e-002
-7.253327e-009 0 2.715149e-009  6.032596e-002  2.320497e-002
-7.238821e-009 0 3.103028e-009 3.563668e-002  1.473366e-002
-7.224314e-009 0 3.490906e-009  1.888023e-002 6.455358e-003
: 3.878785e-009 8.229616e-003  3.710222e-003
: 4.266663e-009  3.418210e-003  1.479800e-003
7.224314e-009 0 4.654542e-009 1.258116e-003  6.433911e-004
7.238821e-009 0 5.042420e-009 4.094003e-004 2.144637e-004
[Bathtub][CHA] :
Measure Edge Type ALL 3.801209e-008 2.347806e-001  1.967705e-001
Total Samples - 3.839997e-008 2.487629e-001  2.359101e-001
[Bathtub][CHB]
Measure Edge Type ALL
Total Samples -
[Bathtub][CHC]
Measure Edge TypeALL
6.9.9-6 #ERI7AILDHE (5)

6-121

;)
“
7
y
>
7
&)
v
“
A
T
~
@D
i
fE
7
i



BEE PTY TG nRa—TDRIER

6-122.



BrE MERBR T

FECIE, MP2110A OPERERRER FIEIZOWCEHL £,

71 INLARNA—UFAEZGROMRERERR ... 7-2
711 MHREERERICDHELGERME . ..o 7-2
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7.1 INJLRNI—FAE D EREHER

POVAISSE =B A IR, IROTEH 23R BRL £,

o A K
- B

A EE

KERADAHAARDZIZIF, 50 O imasz kL TS,

711 TERESERIC Z\%E B4
HERERRBRIC S R A R D RITR LT,

MEERRBRZ 45D DRI, MP2110A & HIEss % 1 FELL B4 —3I 777 L

TLIE&EY,
#7111 HREHERICHELRE
HE4 WHEERE HELZHEZR R

YoV F I a R | EBLRAET o — A MP2110A
a7 Hehk: 40 GHz UL 1 (72 UY)
IEb % vy JEI I B A MF2412C

500 MHz~20 GHz | (7> 1)

e 0.1 ppm LAF




7.1 ARG FEEEED MR

7.1.2

JE iR BT

(1 Kk
+10 ppm (FEJRIEA 1 FEfEHL)

g @ @
Adaaaa:

Sync Out (G S 4 i B
BlLE#AHI 3
O OO
70250000023 | =

O 0o0o

o oooo

O Oo0ooo

o ®© 08 8888

Input
7.1.2-1 EMERIREEE R ERIEGE

(3) FE
1. Sync Out X7 X% &K I 2D NI j2 317 2L ET,
2. Sync Out =7 % |Z[rlflf& it aRa BERE L £7,
3. [PPG/ED Chl] #27Vy7L&Ed, kOBREELET,

HE HREE
Reference Clock Internal
Bit Rate Variable
28 200 000 kbit/s
0 ppm
Sync Output PPG_1/8 Clk
Test Pattern (PPG) | PRBS 2~31-1, POS

4. JABEA T2 OREEE G ET,

5. b#k’)ﬁ.{ 75) /k@ WT&)%:&%%NAL Lijﬂ
3 525 000 +35.25 kHz

6. Bit Rate % 24 300 000 kbit/s [ZE% ELE T, MP2110A-093 ZH5# L

TWAEA1E, 9 500 000 kbit/s 1T ELET,
7. AR E AT HORE A G ET,

7

PRSI
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8. WAESTEMN, WOHPFHANTHLZ LaMBLET,
MP2110A-093 L : 3037 500+30.37 kHz
MP2110A-093 A9 1 187 500+11.87 kHz

713 ER
(1) Bk
g 0.1~0.8 Vpp
e (X EED£20 %) £20 mV

Data Crossing 50+10%
(B 0.3 Vp-p, 25.78125 Gbit/s (Z70)

NASH v VARSI AL 17 ps
(fEhE 0.3 Vp-p, 20-80%, 25.78125 Gbit/s (Z70)

Jitter (RMS) 0.9 ps (JEMH 0.3 Vp-p, 25.78125 Gbit/s (Z7T)

2 HEhe
MP2110A 1 B TRER TG 508X %, X 7.1.3-1 &£X 7.1.3-2 IZ/RL
iba—o

YAV FaAa—7L Tl MP2110A 2L TR 284
DK%, X 7.1.3-3 LX) 7.1.83-4 [TRLE T,

(e N o |
EEEIES
7.1.3-1 PPG1, Data Out &zt BR 6 X

B 7.1.3-2 PPG1, Data Out ERitEaiEEE
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(3

FIE
1. PPG1 Data Out =7, Rl ekl £,
2. CIk Out =374k, Scope ™ Trigger Clk In =7 % % (@il /r—7 /L C
B L £,
3. PPG1 Data Out = 7%, Scope @ Ch A In 27 %Z % [dllr—7 /v
THHRLET,
4. [PPG/ED Chll Z27Vy7LEd . ROBEELET,
] = REE
Reference Clock Internal
Bit Rate 100GbE/4 (25.78125G), 0 ppm
Clock Output Ch1/2
PPG Amplitude 0.1
External ATT 0
Test Pattern (PPG) | PRBS 2231-1, POS
PPG Data/XData ON
5. [Scopel 27V /L F3, ROKEELET,
ot HE wEl
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples | 4050
Accumulation Time | Persistency
Time 10.0 sec
Amplitude Scale 100 mV/Div
Offset 0 mV
Time Tracking Symbol Rate: PPG,
Divide Ratio: Clock
Output*
Measure - Display On
Amplitude/Time | Item (A) Eye Amplitude
Rise/Fall Time 20/80%
*1 X7.1.3-3 6LV 7.1.3-4 DAL Off ICEEL T, Divide Ratio %
ADLTLEE Y,
6. Scope @ [Ch Al, [Sampling Hold], 33X [Auto Scale] #2Vv2
LT, TAREEZRNELET,
7. [PPG/ED Chl] #27U>7L% 7,
8. PPG Amplitude # 0.8 Vp-p (&% ELET,
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9. [Scopel Z7Vv7L, o7V TAnAa—7CTrAEEZNELE
ba‘o

10. [PPG/ED Chl] #27Vv 7L %7,
11. PPG Amplitude % 0.3 Vp-p IZEXELE T,
12. [Scopel #27Vv 7L ET, WOBREELET,

2A470YT

snes
HohZ I5H REE
Measure - Item (A) Fall Time
Amplitude/Time (A) Rise Time

(A) Crossing
(A) Jitter RMS

13. o7V T A nAa—7"TRE, b LA/ FRA0R B IO
Data Crossing Jitter (RMS) #HIELET,

14. PPG1 Data Out =x7#|Z, Flfliikines el 9 (X 7.1.3-4 &
)

o

15. PPG1 Data Out=x7%&, Scope ® Ch Aln =7 2% (Al —7 /v
THELET

16. FIE 4 2 HFIE 13 Z#R0IRL £,

PPG2~PPG4 (22O ChRRIZHERZ L £ 7, PPG3 & PPG4 ORBERTIX, F
JI§ 4 @ Clock Output Z RO EMEIZEHLLET,

IHH REE

Clock Output Ch3/4

7

ot B RRRE
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714 RX*¥xa—

(1) Kt

+8 ps
(JE1E 0.3 Vp-p, 25.78125 Gbit/s (Z7C)

7.1.4-1 PPG1, Data Out R ¥ 1—tERIEHR

X 7.1.4-2 PPG1, Data Out R¥1—RERIERK

(3) FIH
1. CIk Out =74, Scope @ Trigger Clk In =22 % % [dldili/r—7 )L C
2. PPG1 Data Out =74, Scope @ Ch Aln 2x7% %Al /r—7 /L
THRELET
3. PPG1 Data Out = 7X|Z[Aldli#&imanahil £ (M 7.1.4-1 &
ﬁ\g\)o

78



7.1 I NIRNG L FEE BB DI BEF R

4.

5.

10.

11.

[PPG/ED Chl] #27Vv 7L F9, ROFTEEZLET,

IEH HEE
Reference Clock Internal
Bit Rate 100GbE/4 (25.78125G), 0 ppm
Clock Output Ch1/2
PPG Amplitude 0.3 Vp-p
External ATT 0dB
Test Pattern (PPG) | PRBS 279-1, POS
PPG Data/XData ON

[Scopel #27UyZ7LET, RO EEZLET,

247057 IHH REE
RyIR
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples 4050
Accumulation Time Persistency
Time 10.0 sec

Scope @ [Marker] #27V>71LC X1 &#FKRL, ERIDOIORARA LR
MEZGOEET,

PPG1 Data Out = =7 Z | Z[rliili#& i gz Fefe L £97,

PPG1 Data Out =x7%& Scope @ Ch A In =27 X % [alili/r—7" )L
THHELET (M 7.1.4-2 ),

Scope @ [Marker] Z27V>71L T X2 Z#F/RL T, EMDIOAR Ak
WAL EEEDEET,

REH D HAALY [UI] 12725 TWVBI5AETE, Scope @ [Timel #27Vv7
LG, [Scale/Offset] #7°® Unit % [Time] [ZZFEL £,

X1 ~—HEX2~v—hEFHLT 2 S>OEORMAELHELET, 2
DO IR DS W2 > TNAZ LR L TSN,

7

ot B RRRE
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All Off

Y1 V2| Center

ChA[mV] ChB [uW]
X1 NI NA

| 35 Y1 — A
X2 | 36 Y2 -- NIA NIA
X1X2 4 a4 Y1Y2 A N/A NIA

7.1.4-3 R*Xa—DREIEH

PPG2~PPG4 (Z>W\THREkICRERZ L £ 3, PPG3 & PPG4 ORERTIE, T
I 4 ™ Clock Output ZKDOFHEMICETLET,

IEH
Clock Output Ch3/4

REE

7-10



7.2  BROBHEEOIERERER

72 ﬂ/sbj*ﬁﬂj%ﬁo)'liﬁbﬂ Eﬁ

RO AR TI, IROVEREZTBRL £77,

- EYEJE R

- ZAFRE

© RRANL AL E R —
- TR

R R ER A MERERRBR T DHINT, 7L AR — A RO VEREZ B L TR &
i Tb\é;&%ﬁﬁa L TLIEE,

721  TEREERERIC z\%n.ﬂﬁ*
ERERRBRIC L BB A IR DR IR LE T,

MEERBRZ 45D DRI, MP2110A E&HIERs % 1 FELL B4 —3I 777 L

TLIE&EN,
#7211 MHRERERICHELRE
e WHEMRE HELEME RS
YoV T F R | EEAE T —A MP2110A
4= B 40 GHz L E (7 U)
[ 2 PR 20 dB K x4 41KC-20
#:h: DC~40 GHz (7 U)

7-11
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722 BERIRE
(1)

MP2110A-093 L 24.3 Gbit/s —100 ppm~28.2 Gbit/s +100 ppm

MP2110A-093 Y 24.3 Gbit/s —100 ppm~28.2 Gbit/s +100 ppm,

9.5 Gbit/s =100 ppm~14.2 Gbit/s +100 ppm
RiE 0.05 Vp-p, /3% —> PRBS2/31-1, ¥~—73 50%, ¥ 7 /LR,
Back-to-back ##¢23 T BER 1012 L4 T

, FB#2 135
{ f Aaaitsw /// i ) }

Adaaaa:
L 7J

- \
— ‘ErmEs J

(a) HRiEDHER

LIpSEEE BERTEE
\ /

(b) AHALRLDAIE
7.2.2-1 ED1 Data In A HNRBRERERIEHER

7712



7.2  BROBHEEOIERERER

Flaneimgs EERRS

(b) AALANILDAIE

X 7.2.2-2 ED1 Data In AADREEHERERR

7

ot B RRRE
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(3) FlE
1. Clk Out =74 Scope @ Trigger CIk In =7 Z % [Fli/r—7 /L C
573 TABES N
2. ED1 Data In 2x7%, 33X T PPG1 Data Out =742, [FHhi#& i
e LE T,

3. PPG1 o Data Out =x27#|Z 20 dB [E/EHEESRZBfTITET (X
7.2.2-1 (&),

4. 20 dB [HER L Ch Aln o x 7 2% Ry —7 /L TR LE T,
5. [PPG/ED Chl] #7Vy7LF9, IROBEEZLET,

EH R EE
Reference Clock Internal
Bit Rate MP2110A-093 #EL D4

24 300 000 kbit/s, —100 ppm

MP2110A-093 HYDLE:
9 500 000 kbit/s, —100 ppm

Clock Output Ch1/2
PPG Amplitude 0.5
External ATT 0

Test Pattern (PPG) | PRBS 2231-1, POS

Test Pattern (ED) | PRBS 2231-1, POS

ED Input Condition | Single-Ended Data

Threshold 0mV

PPG Data/XData ON

Gating Cycle Single

Gating Period 45 s

6. [Scopel 7V /LET, ROREELET,

ot o BEiE
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples | 4050
Accumulation Time | Persistency
Time 10.0 sec
Time Tracking Symbol Rate: PPG,
Divide Ratio: Clock
Output
Measure - Display On
Amplitude/Time | Item Selection (Ch A) Eye Amplitude

7. Scope ® [ChA] #27Vv/L T, RIgZHIELET,

7-14



7.2  BROBHEEOIERERER

8. Scope DT ARIEN 50+1 mV £725d9, PPG Amplitude Z3H# L %
‘g‘o

9. 20 dBEEHE =L ED1 Data In =72 & (6l /7y — 7 /L T L4
(% 7.2.2-1 (b) ZHR),

10. All Measurements @ [Start] Z27V> 27L& 7,

11. HIEH T1%IZ ED Result OFEVE ER Z#itdkL 9,

12. 20 dB [EEREAL Ch Aln 217 X% [Fllhr —7 /L CHfi L £,

13. [PPG/ED Ch1l #2V>ZL&%d ., Bit Rate ZLL FOMHIZLAHL £,
28200000 kbit/s, 100 ppm

14. FME 7~11 Z#R0IRLET,

15. ED1 Data In = 7% 3 X (" PPG1 Data Out === 7 Z|Z, [alfili#& i ens
B LE9 (X 7.2.2-2 (a) M),

16. PPG1 Data Out = x2%|Z 20 dB [E ERE A O£,
17. 20 dB [EEH ESsE Ch Aln =7 2% [Rlfilr—7 )V TR L £,
18. FJE 7, 8 AR £,

19. 20 dB E T =L ED1 @ Data In 272 % [Alilr— 7 )L Tkt L
7 (K17.2.2-2 (b) ZH),

20. [PPG/ED Ch1] #27V>27L %,

21. ED Input Condition % [Single-Ended XDatal (Z5%EL£T,
22. FIIH 10, 11 Z#0IRLET,

23. [PPG/ED Ch1] #2V»Z7L %7, Bit Rate ZLL FOEICZEEL £,

7

MP2110A-093 #EL D4 24300000 kbit/s, —100 ppm

MP2110A-093 T DA : 9500000 kbit/s, —100 ppm
24. 20 dB [EEWRE#sL Ch Aln 27 2% [l —7 VT L7,
25. FE 7, 8 ##0IKLFT,

26. 20 dB [EHEEEMmE ED1 OData In w72 &[Gy — 7 /L Tk L
7 (K7.2.2-2 (b) ZH),

27. FJE 10, 11 ZH0RLET,

ot B RRRE

ED2~ED4 ({2 >W\WThREEICERERZ L £9, ED3 & ED4 R TIX, FIE4 D
Clock Output ZR DX EEICEELET,

IEH REE

Clock Output Ch3/4

7-15
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723 RERE

oy

(2)

&)

Bk
40 mVp-p

vkl —hk 25.78125 Gbit/s, /3% —> PRBS31, ¥~—7%F 50%, >» 7
VTR, Back-to-back #1235\ T BER 1012 L F

7Y

2279

S

et

7.2.2-1, ¥4 7.2.2-2 L[FILTY,
FIA

Clk Out =74t Scope ® Trigger CIk In =x 7% % [@lfily/r—7 /L C
PelgiLET,

2. PPG1 Data Out=x2/%JUED1 Data In=x2/%(Z, [Alif&imes
L £

3. PPG1 ® Data Out =*7#|Z 20 dB EEREHZEOITET (X
7.2.2-1 (& 1),

4. 20 dB [HER L Ch Aln ok /2% Rl —7 /L TR LE T,
5. [PPG/ED Chl] #7Vy/LF9, IROEREEZLET,

—

EH R EE
Reference Clock

Symbol Rate

Internal

100GbE/4 (25.78125G), 0 ppm

Clock Output Ch1/2
PPG Amplitude 0.4
External ATT 0

Test Pattern (PPG) | PRBS 2431-1, POS
Test Pattern (ED) | PRBS 2431-1, POS
ED Input Condition | Single-Ended Data
Threshold 0mV

PPG Data/XData ON

Gating Cycle Single

Gating Period 45 s

7-16
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6. [Scopel 7V /LET, WOREELET,

o EH Bl
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples | 4050
Accumulation Time | Persistency
Time 10.0 sec
Time Tracking Bit Rate: PPG,
Divide Ratio: Clock
Output
Measure - Display On
Amplitude/Time | Item (Ch A) Eye Amplitude

7. Scope ® [ChA] #27Vv/L T, RIgZHIELET,

8. Scope DT AIRMEN 40£1 mV &72589, PPG Amplitude ZiF% L F
bé‘o

9. 20 dBEEH =L ED1 Data In =7 Z %A/ —7 /L T L £
(X 7.2.2-1 () &HR),

10. All Measurements @ [Start] Z27Uv 7L %1,
11. HIEK T2 ED Result ®FRVER ER #it#kLE 7,

12. PPG1 Data Out ==~/ #Z 3} TED1 Data In ===/ #|Z, [Gldili#&imess
L ET (X17.2.2-2 (a) &),

13. PPG1 Data Out =x7%(Z 20 dB [E T EmEROAHTET,
14. 20 dB [EEH EesE Ch Aln =%/ 2% [Flfilr—7 )V TR L £,
15. FE 7, 8 40K £,

16. 20 dB [E/EREME ED1 OData In =72 & [alil/r— 7 /L TRk L
7 (K7.2.2-2 (b) ZH),

17. [PPG/ED Chl] #2Vv 7L %7,
18. ED Input Condition % [Single-Ended XData] IZi%EL£7",
19. FJH 10, 11 Z#VIKLET,

ED2~ED4 |25\ ChRKEIZABREZLE£d, ED 3 & ED 4 OB TIE, TIE 4
® Clock Output Z K DX EEICEELET,

IEH REE

Clock Output Ch3/4

7-17
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7.2.4

RRAADLANILENREZ—

oy

Hiks

800 mVp-p

vk —h
MP2110A-093 #EL: 24.3~28.2 Gbit/s
MP2110A-093 AV: 9.5~28.2 Gbit/s

~%— PRBS31, PRBS23, PRBS15, PRBS9, PRBS7
~—7% 50%, v 7 /TR, Back-to-back ##tlZ35V VT BER 10-12 24

—

\
[l #8 Snas

7.2.4-1 ED1 Data In /33— RERIEER

(3

L= Fsn#esiss / =J

X 7.2.4-2 ED1 Data In /83— ERiEHK

FIA

1. ED1 Data In=x7%, 3LUPPG1 Data Out =% & | [a] il #& i o
EEHLET (X 7.2.4-1 2FR),

9. PPG1 Data Out =%~ %* ED1 Data In =7 %% [Rlifilir— 7" )L T4t
L/ibd—o

7-18
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3. [PPG/ED Chl] #27Vv /L F7, ROFREXZLET,

I5H REE
Reference Clock Internal
Symbol Rate 100GbE/4 (25.78125G), 0 ppm
Clock Output Ch1/2
PPG Amplitude 0.8
External ATT 0

Test Pattern (PPG) | PRBS 2231-1, POS
Test Pattern (ED) | PRBS 2231-1, POS
ED Input Condition | Single-Ended Data
Threshold 0mV

PPG Data/XData ON

Gating Cycle Single

Gating Period 45 s (28.2 Gbit/s F7=21% 24.3 Gbit/s)
120 s (9.5 Gbit/s)

4. All Measurements @ [Start] Z27Vy 7L %7,
5. HIEH T1#IZ ED Result DiR0# EC 28 0 THDOI L&fEBLET,

6. Test Pattern (PPG) & Test Pattern (ED) % [PRBS 2/7-1],
[PRBS 279-1], [PRBS 2/15-1], LKL [PRBS 2423-1] IZZE KL
THE 4, 5 ZMFVIRLET,

7. PPG1 Data Out ==~ %t ED1 Data In =% 7 Z|Z [Al#ilif& imaa 2k L
F(X 7.2.4-2 ),

7

8. PPG1 Data Out=%7%LED1 Data In= %7 2% Fllir—7 L O ﬁ%
feLEd %
9. [PPG/ED Ch1] @ ED Input condition % [Single-Ended XDatal %
(CRELET, %

10. FNE 3 25 6 AL £,

11. Bitrate ZROEICEEL £,
MP2110A-093 L : 24.3 Gbit/s
MP2110A-093 A9 9.5 Gbit/s

12. FNE 125 10 2480 E T,

ED2~ED4 {ZoWTHFHRICEREBRAZLE T, ED 3 & ED 4 OB TIX, FJE 3
® Clock Output Z K DX EEICEELE T,

IHE HEE
Clock Output Ch3/4
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725 IS—BH

oy

(2

(3

Biks

IEZhE 50 mV, v hL—h 25.78125 Gbit/s, /3% —> PRBS31, v—7%R
50%, > 7 VTR, Back-to-back #:ilZ BV T I —2 M T2 L

i
7.2.2-1, [ 7.2.2-2 LRILTY,
FNE

1.

Clk Out =7 %L Scope O Trigger CIk In =x 7 %% (@l /r—=7" /L C
Pt LE7,

ED1 Data In =7%, 3L PPG1 Data Out =7 X(Z, [l
Rl £,

PPG1 @ Data Out =x27#IZ 20 dB [EERESRZBOATITET (X
7.2.2-1 (a) &),

20 dB [EEEFE L Ch Aln 227 X% w7y —7 VT LE 9,
[PPG/ED Chl] #27Vv 7L F 3, ROFREELET,

15H REE
Reference Clock Internal
Symbol Rate 100GbE/4 (25.78125G), 0 ppm
Clock Output Ch1/2
PPG Amplitude 0.5
External ATT 0

Test Pattern (PPG) | PRBS 2231-1, POS

Test Pattern (ED) PRBS 2731-1, POS

ED Input Condition | Single-Ended Data

Threshold 0mV

PPG Data/XData ON

Gating Cycle Single

Gating Period 45 s

7-20



7.2  BROBHEEOIERERER

6. [Scopel 7V /LET, WOREELET,

o HH Bl
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples 4050
Accumulation Time Persistency
Time 10.0 sec
Time Tracking Symbol Rate: PPG,
Divide Ratio: Sync
Output
Measure - Display On
Amplitude/Time | Item (Ch A) Eye Amplitude

7. Scope ® [ChA] #27Vv/L T, RIgZHIELET,

8. Scope DT ARIEN 50+1 mV L7259, PPG Amplitude Z %L %
ba‘o

9. 20 dBEEFE L ED1 Data In xR/ —7 /L T L £
(X 7.2.2-1 () &HR),

10. All Measurements @ [Start] 227Uy 7 L %9,
11. [PPG/ED1] @ [Insert Error] % 1 [FZUvZLF T,
12. I T2 ED Result DFEVEL EC 23 20 THOZ AR LET,

13. ED1 Data In =% 27# 3 X (*PPG1 Data Out = =7 #|Z, [Fldilii&imass
BRiLET (X 7.2.2-2 (a) &),

14. PPG1 Data Out =372 20 dB [E T EmEROAHTET,
15. 20 dB [EEH EesE Ch Aln =7 2% [y —7 )V TR L £,
16. FE 7, 8 40K L £,

17. 20 dB [E/ERELEE ED1 @Data In 2[Rl —7 LT L4 (¥
7.2.2-2 (b) &),

18. [PPG/ED Ch1] 27Uy Z/L% 9,

7

ot B RRRE

19. ED Input Condition % [Single-Ended XData] IZi¢EL£7,
20. FJE 10~12 ZHEViKLF 9,

ED2~ED4 (Z oW THEEEIZERERZLE T, ED 3¢ ED 4 OoRERTIX, FIE 5
@ Clock Output ZR O EMIZE L LET,

IEH REE

Clock Output Ch3/4
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7.3 o)A ORa—J DR ER

YTV T F L uAa =TT, IROMREBZRBRLET,

- IRIE A

© T —R—H

- CRU (MP2110A-054)

- 26G/53G CRU (MP2110A-055)

722



7.8 P UL TG Ra— T DMEEE G

7.3.1

R ER (C W B ER R

PERERBRIC LB 2 T RITRLET,

PERERBRZ 1RO DHNC MP2110A, BLOKHIERRE 1 UL LY+ —30 77

TLTLZE W,

#+7.3.1-1 MHRESERICHELRE
e WHEERE HELERESR
/\"/m/\"&—‘{% rayZJEWE: 7 GHz MP2110A
AR ETIAE T | i 0.5 Vpp (7 V)
FEE
[IERGINZER/ ! B +2.5V 2400
CERYE +50 mA (Ir—AL— AR
R 1% ULF YIVAY)
EIUI A EEEAD
S *2 WE: 850, 1310, 1550 nm
HAL~LiBE: +3 dBm UL E
VAVEERE: +0.05dB
WS —x—F*2 | R 750~1700 nm 8163B+81623B
L~ L - —40~+10 dBm (F—YAh-T72
(100 n(W~10 mW) | 2o—)
L~ LR 5%
V=77 4: +0.05 dB UL
AN ERR 2 | TN R T AN G0350F
* \
¢ W 1200~1600 nm (72 U)
AR 3dBLULF
T & 0~30 dB
PaN. (AT=R 0.1dBLLF
< IVFE—RT7A3H G0351F
WE: 800~900 nm (T U)
A 3dBLULF
Dok o 0~30 dB
PaN. (ATER 0.1dBLLF
[ E R A 3 20 dB K x4 41KC-20
A DC~40 GHz (7T U)
P *a WE: 1310 nm MT1000A,
KT 7AN: TN MU100011A,
Fe A FIRIE (OMA): G0389A
0.64 mW (7 U)
(-2 dBm) Uk
Byl —h 25.78125 Gbit/s
YTV T H V| A FT 2= MP2110A
RAZT—7 4 #wi: 30 GHz UL E (FLU)

*1: MP2110A-021, MP2110A-023, MP2110A-033, MP2110A-043 D355

723
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*2: MP2110A-022, MP2110A-023, MP2110A-025, MP2110A-026,
MP2110A-030, MP2110A-032, MP2110A-033, MP2110A-035,
MP2110A-036, MP2110A-039, MP2110A-040, MP2110A-042,
MP2110A-045, MP2110A-046, MP2110A-049 D55

% 3: MP2110A-054 D&
sk 4: MP2110A-055 D&
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7.3.2 IRIgHEE
(1) B

BEAE D£2%+74 7 & MEE e
FEIE FE it 04 7 & MEWEHERE L T O RIZE S,

Scale=250 mV/div
25 1 Scale=200 mV/div
Scale=100 mV/div
20 - Scale=50 mV/div ]
= Scale=15 mV/div T
>
d 15 Scale=1 mV/div = i =t =
+H —
10
I / /
B
0
0 50 100 150 200 250 300 350 400
+7%y MBE L D3 (mV)

7.3.2-1 A7ty RIEHEE

7

ot B RRRE

7.3.2-2 RIBHEEREREHZR (MP2110A O PPG ## A7 51548)
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EJEE’T?‘)I/

a“'

=]
o3|
&
=
=
=

£
T
]

iQ 0O

@0 00 0-0s0:

T

X7.32-3 RigEEABEGER (EEREREEMATIEHE)
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(3

1.

FIE

7.3.2-2 DAL, Sync Out =74 & Trigger Clk In =24 % [F]

il — 7" LT
7.83.2-3 DA

Sy

=

Lihﬂ‘o

-

SRy B &R —7 TR L E T,
2. 7.3.2-2 A1, [PPG/ED Chl] 227Uy 7LFEd, IROBRELXLE

I, 15 5% /E%5® Output =%~ %L Trigger CIk In

ﬁ‘o
IHH REE
Reference Clock Internal
Bit Rate Variable, 28 Gbit/s, O ppm
Sync Output PPG_1/8 Clk

7.3.2-3 DAL, (B RAEGOAEEE 3.5 GHz, #KiFz 0.5
Vp-p (E3LHEDOS5-2.0 dBm) IZRELET,

3. [Scope] 27Uy 7L Ed, IROBREEZLET,
ATn7 HE Bl

Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples 2048 7
Accumulation Time None

Time Tracking Off
Divide Ratio 8 P
Unit Ul g—%
UI On Screen 2 R
Software Delay 0 é

Amplitude Ch A Scale 50 mV/Div.
Ch A Offset 50 mV
Ch A Attenuation 0dB

Histogram Axis Amplitude
X1 0
X2 2
Y1 —250 mV
Y2 250 mV

4. [ERFEJLO Current Limit % 20 mA [T ELE T,

5. EERDOELEZ O VICRELET,

727
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6. ChAIn 27X CHEEREEFRLET,
Rl — 7 VDB E 7T A1, v — VR B~ AT AT
Liﬁ‘o

7. [ChA] #7Vy 7L CTERE OniZLET,
8. [Sampling] #27Vv2/LC#~% Run (ZLET,

9. EBEANZARERROGEUERZE (Std Dev) & VHIE (Mean) ZFidx
LET,

10. HIREROELEL 200 mV (SRELET,

11. AN T ARIERIR O FEMEA LR T,
12. HEREROELEE-200 mV IZRELET,
13. EAN T ARIERIR O FEMEA TR 9,

MP2110A-021 DA%, Ch A OIEEREERIEIZHV T Ch B OIEIER
EriRBrRL 7,

1. [Scopel #27Vy7LEd, IROREZLET,

o BH REl
Amplitude Ch B Scale 50 mV/Div.
Ch B Offset 50 mV
Ch B Attenuation 0dB
Histogram Target Channel Channel B

2. HIREBIROELE OV ICERELET,

3. ChBIn=xJX|\CHFtEREHERLET,
Rl —7 NOHRLEERE T TR, =NV R e~ AT AR L ET,

4. [Ch B] #7Vy 7L CFKr% On lZLET,
5. [Sampling] #27Vv27 L C#R"% Run (ZLET,

6. EANTARERROEERZE (Std Dev) & VHE (Mean) ZFdx
LET,

7. EEROELEZ 200 mV ISRELET,
8. BANTARIERROIIEA TR ET
9. EEROEEZ-200 mV IZRELET,
10. EANT T LBIERE ROFEEA TS ET,

728
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7.3.3  JLINT—A—4
(1D Hikk
fife i
(2) ke
IR

AT~ 73-12 dBm LA ED

o I—

AL EERR

t774n

WA, £0.35 dB

IR —A—4

\

OooOoooono
OooOoooono

g @ ©
naaaaE:
 E—

7.3.3-1

F R —A—ADHERIEFR (SMF, MP2110A O PPG 2B 5158)
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5 B—_

t774n

HIRT—A—4
AL EERR
ooooooo 3 —
ooooooo ; --J@’ =
{ /Mmm 1 ERETTWave

Ao

i 0

@0 0O 0: 010

Ceeomm &
OEEOD
=@

oOoOOe0®
(enJan [an]ua]cz on i ¢
(an &= &= [ oz [ & [ o
000 AN
(o]=]o)
(an]cn ]

aaa@a@@a@

X 7.3.3-2 FN\TD—A—42DEHEERER (MMF, {§

SREREERTHEE)
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(3 FIA

Ch B ® SMF O#E
1.

4.

RERAFIAL £,

7.3.3-1 DAL, Sync Out =74 & Trigger Clk In =2 %% [F]
i —7 VG L E T,
7.3.3-2 DAL, (553 AEFD Output =217 %L Trigger Clk In
Rk B [Efhr—7 VT L E T,

7.8.3-1 DL, [PPG/ED Chll 227Uy /L4, IROKREEZLE

B

IEH

X TE(E

Reference Clock

Internal

Bit Rate

Variable, 28 Gbit/s, O ppm

Sync Output

PPG_1/8 Clk

7.3.3-2 DAL, (B 5RAEGOAEEE 3.5 GHz, #KiFz 0.5
Vp-p (ELHEDS5-2.0 dBm) IZRELET,

Ch B In ®Ytzxs7%# (SMF £7/21% MMPF) (2N ATIEH TN

LEMERLET,

[Scopel #27V>27 L &9, RO EEZLET,

2A470YT

7

ot B RRRE

ok HH BEfE
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples | 2048
Accumulation Time | Persistency
Limit Type 10.0 sec
Time Tracking Off
Divide Ratio 8
Unit Ul
UI On Screen 2
Software Delay 0
Amplitude Ch B Scale 20 uW/Div.
Ch B Offset 60 uW
Ch B Attenuation 0dB
Input Connector SMF 1310 nm
(Wavelength)
Measure - Display On
Amplitude/Time | Item (Ch B) Average

Power (dBm)
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10.
11.
12.

13.
14.

15.
16.
17.
18.

19.
20.
21.

22.

Amplitude @ [Calibrate Module] #27Vv 7L E 3, FKRIENE T L2
5 [OK] #27Vy /L% T,

VT NE—RTTANHO RN EASEHELET,

WIEOH haxrzl, BN RO N )axs 2%y 7 )V F—R
T ANTERBILET,

AR D I ax I H N NT = A= R T I—R T 7 A
T LET,

FIRDOHEFE% 1310 nm IR ELET,
WX —A—Z D F%A 1310 nm ISR ELET,
KIRDOHE S EA N LET,

Jer XU —A=HDF7773-9 dBm (0.126 mW) FEICARHEDIC, A%
R RO A TR L E T

H\T—A—=B2 DR P (ABm) &Rtk E7,

YT — A= ZINSL TV —R T 7 A 3% 4L, Ch B In ® SMF /]
SRR E T,

[Scopel #27U>Z7LTC, Ch B2/ T77%F R LET,
[Sampling] % Run (ZLFET,
FRSND Average Power (dBm) ZR0EkLET,

RN RO Iax 2T — A =25 T NT— RN T 7 A
INTHERILET,

JEIROW R A 1550 nm ICRELET,

ST —A—=Z O KA 1650 nm (TR ELET,

Amplitude ® Input Connector (Wavelength) % [SMF 1550 nm]
\CRELET,

FIE 11 25 FNE 17 20U £,

MP2110A-030 MP2110A-040 »&41%, Ch A, Ch C, Ch D IZ oW Th Al
f Hbuﬁ%ﬁ%biﬁ—
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Ch B ® MMF O aeidBaini L £7,
1. 7.3.3-1 DA, Sync Out =274 L Trigger Clk In =74 %[F]
il —7 VT £,
7.3.3-2 DAL, (553 AEED Output -7 % Trigger CIk In

ARy B E R —7 NV CHER L E T,
2. 7.8.3-1 D&%, [PPG/ED Chll Z#2Vy 7L TROREEXLET
15H REE
Reference Clock Internal
Bit Rate Variable, 28 Gbit/s, O ppm
Sync Output PPG_1/8 Clk

7.3.3-2 DAL, (B 5RAEGOAEEE 3.5 GHz, #KiFz 0.5
Vp-p (ELHEDS5-2.0 dBm) IZRELET,

3. ChBIn®Ytmxr% (SMF £7/-1% MMF) (2N ATIESN TN

7

ot B RRRE

LR LET
4. [Scopel 7V I/LET, WOBREELET,
et 1= BEis
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples | 2048
Accumulation Time | Persistency
Limit Type 10.0 sec
Time Tracking Off
Divide Ratio 8
Unit Ul
UI On Screen 2
Software Delay 0
Amplitude Ch B Scale 50 uW/Div.
Ch B Offset 150 uW
Ch B Attenuation 0dB
Input Connector MMF 850 nm
(Wavelength)
Measure - Display On
Amplitude/Time | Item (Ch B) Average
Power (dBm)

5. Amplitude @ [Calibrate Module]l #27V>27 L%, KIEMNFE T LI
5 [OK] #2Vy 7L %7,

6. WNTFE—RT7A O REGEHELET,
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10.
11.
12.

13.
14.

15.
16.
17.

YIROH Sjax szl AIENXEESSDO AN Iax I A e~V F—RT77
/r/\/c:j:ﬁ'ff‘lhl/iﬁ‘o

AR IR D ) ax o ZENNT = A= 2o VFET—RT7AN
THEILET

RO FE% 850 nm (TR ELF T,
XTI —A—2 D % 850 nm IZFRELET,
SIRDOHE S EA N LET,

Hor XU —A—=2DFRN-5 dBm (0.316 mW) FREEIC/RDEHNT, A4
HeIRFERR O AL £,

H\T—A—=B2 DR P (ABm) &Rtk £7,

/T = A=FINo~ VT =T 7324 L C, Ch B In & MMF ]
Heax s 2L ET

[Scopel #27V>7LT, Ch BEVT/I7%FRLET,
[Sampling] % Run (ZLFET,
FRSND Average Power (dBm) #REEkLE,

MP2110A-039 MP2110A-049 O%E1%, Ch A, Ch C, Ch D IZ DWW Th AR
(ZMERER R A L £,
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7.3.4

CRU (MP2110A-054)
(1) Kt

TR 20 mVpp LA F

25.78125 Gbit/s, PRBS231-1 NRZ, Loop BW=10 MHz,
Single-ended, Mark ratio 1/2, MP2110A PPG % /i

iy %2: 400 fs AR

25.78125 Gbit/s, 26.5625 Gbit/s, 28.05 Gbit/s, 400+100 mVp-p A
JI#EME, 1/4Clock Pattern, Loop BW=10 MHz, Single-ended,
Mark ratio 1/2, MP2110A PPG %{# H

. EERTE FHEiHR
/

w,
—"

g @ @
naaaaE:

w,
—"

g @ @
naanaa:

(b) CRUREEE I 7E

7.3.4-1 CRU REOHEREHR
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TiggwCkin  CRUOUT ORUIN O/ Monkor Out
bt

]
e BE_B—e_®

w,
—"

g @ @
naaaaE:

£=ﬁ Rk e N Ty

(@) DVEDHER

g @ @
naanaa:

(b) T yEDAIE

X 7.3.4-2 Py EDRERIEGR
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(3 FIA
RIEADERE

1.

10.

11.

Clk Out =74t Scope ® Trigger CIk In =x 7% % [@lfili/r—7 /L C
Pl £,

PPG1 Data Out =7/ %|Z, [Rldili&imasa ekl £7°,

ED1 Data In =74, 3XNED1 Data In = %7Z\2, +—F a4
HLET,

PPG1 @ Data Out =x27#IZ 20 dB [EEHESZBOTTET (X
7.3.4-1 (a) &),

20 dB [EEEFE L Ch Aln 227 X% w7y —7 VTt LE 9,
[PPG/ED Chl] #27Vv 7L F 3, ROFREELET,

IEH REE
Reference Clock Internal
Bit Rate 25781250 kbit/s
Clock Output Ch1/2
PPG Amplitude 0.2
External ATT 0
Test Pattern (PPG) | PRBS 2231-1, POS
PPG Data/XData ON

7

[Scopel #27UyZ7LET, RO EEZLET,

ot BE wEf

Setup Signal Type NRZ l[ﬁ%
Sampling Mode Eye ?g
Number of Samples | 4050 ji
Accumulation Time | Persistency i
Time 10.0 sec

Time - Rate | Tracking Symbol Rate: PPG,

Divide Ratio: Clock Output

Time - CRU | Operation Mode Recovery
Operation Rate 100GbE/4 (25.78125G)
CRU Loop BW 10 MHz

Scope @ [Ch A] Z7Vy 7L T, RigE&EHELET,
Scope DT AR 20£1 mV £725489, PPG Amplitude ZFR%ELF9,

20 dB [EER F2EE CRU In = x 7 Z %[l r—7 L T L+ (X
7.3.4-1 (b) ZHR),

Scope @ [Time CRU] #2V>2L T, [CRU] #7%2Vv7 L%,
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12. Lock Status 7° Lock (ftfa) (Z/2AZ LamR L E7,

Ty DR

1.

PPG1 @ Data Out =74 ® 20 dB [E & EESZ L E4 (X 7.3.4-2
(a) M),

PPG1 @ Data Out =7 Z|Z, [Flfifiikinsns ke LE 1,

Sync Out =17 %L Trigger CIk In =7 % % [alil/r— 7 )L CHEfgi L %
R

Clk Out =r7% % Ch A In =37 2% [Rldilh/r— 7 /L TRt L £ 97,
[PPG/ED Chl] #2Vy27LEd, IROFEEZLET,

I5R REE
Reference Clock Internal
Bit Rate 25781250 kbit/s
Sync Out PPG1_1/8Clk
Clk Out Ch1/2
Test Pattern (PPG) | PRBS2731-1
PPG Data/XData ON

[Scope] #27Vy /¥, ROBRELXLET,

o EH wEf
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples | 4050
Accumulation Time | Persistency
Time 10.0 sec
Time - Rate | Tracking Symbol Rate: PPG,
Divide Ratio: UserDefined
Divide Ratio 4
Time - Unit Ul
Scale/Offset | UI on Screen 1UI
Time - CRU | Operation Mode Recovery
Operation Rate 100GbE/4 (25.78125G)
CRU Loop BW 10 MHz
Amplitude Scale 10.0 mV/Div
Offset 0 mV
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ATn7 1= Bl
Histogram Histogram On
Axis Time
X1 0.00 UI
X2 1.00 UI
Y1 1 mV
Y2 -1 mV

7. Scope @ [ChA] #2Vy/LTrI77%FKRLET,

8. WIDI/uARMNHIRIZRRINSLD, Time - Scale/Offset @
Software Delay #if#5 L £,

7

9. Jitter RMS JliEfE4 ek £9°, Histogram @ std Dev fE7* Jitter
rms fEERVET,

10. Clk Out =x7%% CRU In a7 ¥ &Rl 7r—7 /T8 LE T (X
7.3.4-2 (b) ZHR),

11. CRU Out =x7#%& Ch A In =7 X & (6l /r—7 WV CHEi L9 (X
7.3.4-2 (b) ZHR),

ot R

12. Scope @ [Time CRU] %2V 2L C, [CRU] ¥#7 %27V /L %7,
13. Lock Status 7° Lock (&kfa) 127252 xR L ET,

14. FIROI/ AL NH IR EINDLD, Time - Scale/Offset @ Offset
TR ET,

15. Jitter RMS H|EfE% &k L F 7, Histogram @ std Dev fi23
Jitterrms fEE7ZRVET,

16. MOXTHIMT v H Jaqa ZHELET,

Jsai = \/(JCRU )2 - (JPPG )2

Jeru: FNE 15 OBEIEME
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Jppc: FIE 9 ORIEME

17. PPG1 @ Bit Rate & Scope @ Operation Rate Z R DAFIZAEL T,
FlE 4~16 ZAR0IRLET,

Scope - CRU @

PPG1 & Bit Rate Operation Rate

26 562 500 kbit/s 400GbE/8 (26.5625G)
28 050 000 kbit/s 32GFC (28.05G)
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7.3.5 26G/53G CRU (MP2110A-055)
(1) Kt

R 265 uW LT (OMA)
25.78125 Gbit/s, PRBS281-1 NRZ, #¥% 1310 nm

il

=

2

IR (SFPV
| \\

KI7AIN

‘IIIII”G’

ooooooo
Oooooooo

® <
Ea
B | L
(=]
@ =]
= |F 7
Io) =]
J
p—

7.3.5-1 CRU BEDOHEREGR (RIZOHER

2
3
B
7
%

S — PP " frm— vy
[folsras Zime 250bps \ J=2 % f fSE ST IV =) %
= — A
o0y oRE = | 1310 om Fadlvsz: e A E—kRs—y - FaFusn
5432 5Y—2 [m@saws v| ‘i”“% WA . E— || & NA .
|| 256 Base-1r | e - A—pawh
+57492 (V) 7z 55— K57499
Sync Port: |16 v| MPLST L—4 0 = MPLSTL—A 0
MPLSTPZL—A MPLS-TPZ L — A
7L—4 et VIANZ L—4 it
\[) FECE AL | I SyncE =t sync |
- IEEE 1588v2 g IEEE 1588v2 g
OH*v 774 OH# v 77 ¥
oam x oam x
FU—brvTTy FL—akr 7Ty
FSuy—i< b3S u—it
22 v coisr [N B crvvocar ® BE > #2 HOD=EVEe Qo LU

7.3.5-2 MT1000A @

kg
filt
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R (SFP\ZS)(
)

HKIT7AIN

NGJ

ooooooo
ooooooo
/
y A
Aniitsw Trgguban onBn. nAm 4 :
el == & e / |2
TN & =
|| J——t A &
o— G e @ el = ° = ]
o I TR =]
®| o =
D n
& 9 % @ )

7.3.5-3 CRU BE DB Z#HKX

(3 FIA

1. MU100011A @ Sync Clock Out =rZ7%& Scope @ Trigger Clk In
axyZ % il —7 VTl LE T (X 7.3.5-1 2,

2. RO Aaxrsl, AIENBREGDONT)ax 7 8% 7 E—K
T7ANTHERLET

3. AIENREEROH Jj2x72E Scope @ Ch BIn =2x7% (SMF) %3
Y NVE—RT 7 ANTESR L E T,

4. MT1000A DR EZLET (X 7.3.5-2 BR),

15H REE
TIV =y Ethernet BERT
Port SFP28
Sync Port 1/16
AR — A T — A
NAR—RRF— PRBS31
JRARINB = EESZEY)
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5. MP2110A @ [Scopel Z27V>2/L&Ed, KOBREEZLET,

o HR wEl

Setup Signal Type NRZ

- General Sampling Mode Eye
Number of Samples | 4050
Accumulation Time | Persistency
Time 10.0 sec

Time - Rate Tracking Off

Time - CRU* | Operation Mode Recovery
Operation Rate 100GbE/4 (25.78125G)
CRU Loop BW 4 MHz
Auto Relock On

% : MP2110A-054 & MP2110A-055 Z###H L TW5HH A1,
CRU(B3G) #7 % 7Vv7L%7,

6. Scope @ [Time] #27V> 7L T, [Rate] #7 ® [Acquire Clock
Rate] #27Uy7L %7,

7. Scope @ [Ch Bl #2V>/LC, IRIEZHELET,
8. Scope DT AFMEN 24445 uW L7255, 28 NI se a0 5% 5% 74

HELUET,

9. AENEESROH axrs2L 26G/53Gbaud CRU @ Data In =x~
B TN R 77 A3 CTERILET (X 7.3.5-3 ),

10. 40 LI Lock Status 2 Lock (ikfa) (2252 L& MER L £,

743
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ZOE T, MP2110A ORSF, (RE, BLOBEFICOWTHBALET,

81  HEDFIEAI oot 8-2
8.2 OARTEADMITMETTIE oo 8-3
83 HARVEKTETADI )= i, 8-4
84 VIMITTIN—=TVIVERTT B 8-7
85 VIR I T EEIT B 8-8
86 ATLAUTAEUREFBMTS oo 8-9
8.7 URTLVAINYBEEE ..o 8-11

8.7.1 WEST DB G oo 8-11

8.7.2 WIN10 DIBE oo 8-18
8.8 AEIE oot 8-26
8.0 R e 8-27
810 BB BB e 8-28
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8.1

BEDFAN

B OFAIUL, BT EBFREYH-T, ERT 77K TOBIToTTZEN,

NEDFEN
ANEDOIBEINNESLOEX, IFZVDEZWGIT CHEALIZEE, HAVVIEISRE %

FTHRMNT, AFAKEEGEE, ECULES7TA THNTIZZENY,

RODBEH
FIARTANZAE AL THEO DI TEE N,




82 ARIZIDIEHMTIE

8.2 ARVADKMAE

MP2110A DY x 741X, FC AFEMETHAL TOET, ZONamr X 3B &k
NROFEFROa R 2 IR TEET,
HELLTK 8.2-1 ICax /X OfEEA R LET,

8.2-1 aARVAMIELE

A Bt

MP2110A [Z¥ S = —TIILFBRMELNTESN, L—FRE
MBIZASE, #IEL, BIETEIEENLHYET,

A EE

HARVZERBT BHIHEEF, ARVFE LV ARV 2D EGEZS
DIFREVNEIITFEL TS,

3
Sa

FaroAERYSNF I
1. HaRIZOHNN—ZEITET,

2. U A—EFENIEIE EFET,
3. TIYFWANTZEEMERL TS, Harr 2 TRy EET,

& - G

8.2-2 FIARIADHNLA




BEE RTF

8.3 HIARIANRTEZTADI)—=2Y
MP2110A RED 7T /L—ILIHE DY) —=24
MP2110A Ye A 1227 ZNEROT 2 — D7) —=7121%, MP2110A O
ISRERSR DT H T H ) —F L TLIESN, 7= /L—WTEIMIC ) — =
T HINL TSN, FC 7H 7 ZEBNIFAL THOET N, 1 I T X 74
DOGEBRIERD Fik FIETI/)—=2 7 L TLIESN,

1. THETZOLA=%5lE b, TyF NI LB L TNLT X7 2%
P ES T FANCG [ EhEET,

TETEDLIN—

2. TNANa—LERBLETETHI)—F %7 x)b— Vi A LS T, 7
V—= 7 LET,

TETRY—F

3. TNAa— O ONTWRWHTLWT E 7 H ) —F DYeiaifz 7 =L — L i
HEIZHL YT, —FHmINZ 2~3 [Al5X, t EifEd,

4. TEIEI)—FTTETEZONHEHRHLET,
(FETETHDI)—=0 7 B HR)

5. THTEEWOTFIETEOMITES, 2D, 7o/ — Uik &5 2T 720
OO DITEELTZEN,




83 IHARIZNATETEIDI)—=20

KTETZDH)—=25

W7 7 AN —TNERG R ONT X T H D7) —=7121%, MP2110A Ot
DT H T HEI)—F e AL LISV, FC 77X 72 &2 FNZHAL THOETNR,
ENDOT X T EZOGELRERO ik FIRTIY)—=2 7 LTS, £,
MP2110A WD 7 =/ L —/VEH D) —= 7 THLI=T Z 72, LT OFIE
TIOV—=0 T L TLIEEN,

THRTFEI)—F 5T HETEZOEN ) —T NERIZHR AL, FiBICEN LR 56—
FHanzERsgEd,

/Sg-.'
T —VREEGRL, 1.25 mm HHEZIFE 2.5 mm HFHOTE L0
V—F &AL TSN,

3
Sa




KIF7ANT—=T LD I —ILIRE DY) —=2

=T WD T )V — L DIV — =7\ Z1E, MP2110A D& HER GO 7 =/ —
NIV —F LTSN, FC a7 2 Z2FIZHL THOET R, 19D 3
72D EBRIBRO 1L FIAT/)—= 7 L TLIESN,

1. T2V —=F DL A—Z5|&, HmiEa L ET,
=Y —F LN—

2. L= ZOFEDRETREFL, K RIF DT = /b — )L & 15§ 1#12
LT, — LAY ET,
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8.4 JINYTTFIN—U3ERITRT S

VIRNT 2T = arOFRRIFIE, 14.3.11 System Information | 2 AL T
STZEWY,

3
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8.5 YIrYITEEHTH

VI =T OFEFTER, V) —A2 /=2 BTSN, V) —A )/ — NIt
A= —IZTAL T ET,
https!//www.anritsu.com/ja-JP/test-measurement/support/downloads?mo
del=MP2110A

88
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86 FTTarI tREEWNTS

8.6 AT7LarocMtRAEEMT S
<FEg>
1. SHAR—2R—TIVEHROY 7 727 (MX210000A) 2V —2 /) —k
BETLa—RLTC, VINI 2T EBHLET, A7 a4 ADBINIC
1%, X—Var 6.01 LIED Y 7 7 =7 BB,

https!//www.anritsu.com/test-measurement/support/downloads?mod
el=MP2110A.

2.  MP2110A @ Windows DOIAERZ| & B A 2R L £,

3. TABUATZ7A (Iservre_xxxx) Z MP2110A DT AT~y 7 IZat— L%
R

4. AHZ—FA==2—@ [MX210000A] - [License] #27Vv 7L %1,

. Maintenance

. MX210000A Control Panel
_ﬂ] License
w Module Configuration Devices and Printers
il maxz100004
w Power Configuration Default Programs
m Update Firmware

Help and Support

J Startup
5. License Installer # A7 7Ry 7 AD [Open] Z27Vv/LET,

6. FE 1 Tat™ —Li=dA4vLr A7 7ANEZEIRLT, [OK] Z2Vy 7L ET8
INT2A4 7 v ar OERNFRINET,

7. [Use License] #27V>7LE¥, LIZBLF2& Completed ¥ A7 17 Ry
AMFREINET, [OK] 22V 7LET,

[ License Installer
Option §
Add 095/096
Information Limited

10/22/2018

\

Com Il o | o

License

8. [Exit] Z#27V>2ZL, License Installer # A 7/ R/ A% AU ET,

9. FAZhyTF® MX210000A 257NV LT, 77— ar sl
7

89


https://www.anritsu.com/test-measurement/support/downloads?model=MP2110A
https://www.anritsu.com/test-measurement/support/downloads?model=MP2110A

10. [System Menul] — [System Information] Z27V>7LTC, A7 ar B

MENTWDZEEMERLET,

@ System Menu

Open

Screen Copy Initialize

Panel Lock

Minimize

Remote

Systern Information

MX210000A BERTWave Control Software =~ = =
2020-04-01 11:08:29

Mainframe MP2110A

Serial number: S

FPGA: 27

0s: Windows 10 loT Enterprise 2019 LTSC

A

Software Options:
95(PAM4 Analysis Software)
96(Jitter Analysis Software)
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8.7 S RFAUDNYHERE

~ — N L
8.7 L RTFTLIV)A/NHEEE
MP2110A (Z1%, T4A7 EDT —2%& TIGHMREORIEIZR 720D AT A
HANVBERENR DV ET, v —, VAT AR E BN RS- A I HTXxE T,

A EE

AEEORTHNCTRDOREEBLISATRELGT —4%/\v)
TyTLTLIZELY,

DRTLYHINERITTBHE, Windows DERTE M L5 H FE
DIKREEIZRY, C RSATICRHFINTLST—R(ETRTIH
HERBOREIZRYVET, 208, BmL=z7)r—ay
P7YTT—h, RELEZAESEYE, AIEHR, RV)—Fv
TFriEDT—RILEEINTET,

AHEEICKYHRSN =T R ERSEDELFETEF A,

SRFLYNNYEERT HE, BERTWave #l#YTRHTT
(MX210000A) 2B AV Rh—ILF BBEMRBHYES, UH/NY
FEBRITDADERELT, FRALTWWEN—=2300
MX210000A DY TrHT7 AL RA—S5%BEL TS,

871 WESTDEE
<Flg>
1. MP2110A 234y RN —Z I8 STV T DG AT U EEL £,
2. MP2110A IZHF—R—FBLO~T A% L, MP2110A O&EJR%Z On 2L
ESc

3. F—A—FDF8F—%MLET, KOBHEHNPERINET,

Choose Advanced options Tor: Windows Server 2012 Release Candidate
{Use the keys to highlight your choice.)

3
<F

Repair Your Computer|

safe Mode
safe Mode with Networking
safe Mode with Command Prompt

Enable Boot
Enab Tow-

Last Known od Configuratio
Debugging M
Disable aut ¢ restart on system failure

Disable Dri ignature Enforcement
Disable Early Launch Anti-Malware Driver

start windows Normally

Description: View a list of system recovery tools you can use to repair
startup problems, run diagnostics, or restore your system.

ENTER=Choose ESC=Cancel

4. F—AR—FDXKHIF—T [Repair Your Computer] %R, Enter %
LET,

811



5.

6. [OKl| #27Vy/ L%, Password IZZEMOEHIZL TIEE W,

7. [Reinstall Windows] #27Vy 7L %9,
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8. [Yesl #2Vy7L %7,

9.  UBRUAPRIZIE 10~30 3000 ET, el EL 72412 Recovery & A
Tl Ry ANFRSNET, [Restore my files] #7V>7 L %7,

l Recovery

Recovery has completed. Do you want to
restore your user files?

If you created a user file backup before recovering
your computer, you can restore those files now.

I@ Restore my files I [ Cancel

10. [Cancell 27Uy 7L %7,

Q A Rest

Select the backup that you want to restore files from

If the backup location you want is not listed below, connect the drive with the backup to this
computer, and then click Refresh.

Backup Period = Computer Backup location

[ Browse network location... ]

11. =727 n—I—ZREL, ROT+NFEHEET,
C:\Program Files\Anritsu\PreSetup
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12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

Recovery.bat #4727V LT, [run as administrator] 27Uy 7L %7,

MP2110A BFEBIL/1%, =727 0—F—ZREILET, IROT4/LHZ MR
HIBRSN CWAZ LamERLET,

¢ \Windows.old

HIBRSIL TN, FIE 11, 12 OEEEZEDIKLET,

Control Panel 75 [Network Connections] #27Uv 7L F 1,

QOrganize « Disable this network device Diagnose this connection Rename this cennection

.:_ Local Area Cannection 1 .:_ Lacal Area Connection 2 .:_ Lacal Ares Connection 7
PSS Network cable unplugged MW= Unidentified network & Unidentified network
3 @ Realtek PCle GBE Family Controller %% Realtek PCle GBE Family Controll... @7 Intel(R) 211 Gigabit Network Con...

L"- Local Area Connection 8
e _ Unidentified network
@ Intel(R) 211 Gigabit Network Con...

S -

B SFNVDERDA =Y Ry baRr s Zr—T N LT, Vo 7k
SMSHEET

[
s

o
o1
iU

=1= P q p
= e B = 0 O GIJ

=

®e

@

L4 \ B

A—YFyrr—7)
xH123H 2 7= Realtek PCIe GBE Family Controller D7 A2 %4271
JLET,
[Rename] #27Vv 7L F9,
Local Area Connection (Left) (Z£4Ri#ZELET,

19 1 2? Realtek PCIe GBE Family Controller D7 A2 %4707 1L
i?‘o

[Rename] #27V>v 7L %9,

i Organize = Disable this network device Diagnose this connection Rename this connection  » 3= - 01 @
L"'. Local Area Connection (Right) L"'. Local Area C = (R | Lncal Area Connection 7 l
= _ Network cable unplugged == Unidentified %) Disable hidentified network
x @7 Realtek PCle GBE Family Controller ﬁ:ﬁ’ Realtek PCle Status tel(R) 1211 Gigabit Network Con...
L". Local Ar.ea Connection § Diagnose

==p  Unidentified network L
ST Intel(R) 1211 Gigabit Metwork Con... ) Bridge Connections f
| Create Shortcut |
: Delete I
' Rename I
&) Properties
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22.
23.
24.
25.

26.
217.

28.

29.

Intel ® 1211 Gigabit Network Connection D7 A2 %457V 7 L ET,
[Rename] #27Vv /L7,
DO NOT CHANGE 1 124812 E R LET,

Intel ® 1211 Gigabit Network Connection D7 A28 2 SH5GE 1,
$9 120 Intel ® 1211 Gigabit Network Connection D7 A2 %47V
JLUET,

[Rename] #27Vv 7L %9,
DO NOT CHANGE 2 IZ4RiZzZEHELET,

QQ [ » Control Panel » Network andInternet » Network Connections » + [ 4] [ Search Network Connections

Organize = B~ A @

L_. DO NOT CHANGE 1
h Unidentified network
Intel(R) 211 Gigabit Network Con...

DO NOT CHAMGE 2 L_ Local Area Connection (Left)
. Unidentified network h Unidentified network
@=" Intel(R) 211 Gigabit Network Con... W= Realtek PCle GBE Family Controll...

ML ocel Ares Comnection (Right
Network cable unplugged
Realtek PCle GEE Family Controller

Start Menu — All Programs — Windows Media Player Z#27V>2/ L%
R

[Custom Settings] #27Vv 7L T, [Next] #27V>y27L %7,
f 2 Windows Media Player @1

Welcome to Windows Media Player

Choose the initial settings for Windows Media Player. You can change these settings in the Player later.

7) Recommended settings

Make Windows Media Flayer the default program for playing media, automatically download
usage rights and media information to update your media files, and send usage data from the N
Player to Microsoft.

=

Customize privacy, playback, and online store settings.

Usage data will be sent to Microsoft if you use recommended settings, but the information will not be used to
identify or contact you.

I To learn more about Recommended settings, read the Privacy Statement online.
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30. TRTOF =y /Ry 7 APNERSN TN EEMERBLT, [Next] 227
Uo7 LET,
r-i)__ Windows Media Player M‘

. . Select Privacy Options

Privacy Options Privacy Statement
Enhanced Playback Experience '
| [ isplay media information from the Internet i
[ Update music files by retrieving media information from the Internet 1
[[] Download usage rights automatically when I play or sync a file I
I Note: Mediz information that is retrieved may not be in your language.

Enhanced Content Provider Services
[ 5end unique Player ID to content providers

Click Cookies to view or change privacy settings that affect cookies |

Windows Media Player Customer Experience Improvement Program

[]1 want to help make Microsoft software and services even better by sending
Flayer usage data to Microsoft
I History
Store and display a list of recently/frequently played:

[ Music [CIPictures [ Video ]

31. [Make Windows Media Player the default music and video player] %
2V 7L, [Finish] Z22Vv /L%,

[ = Windows Media Player MW
s, Select the Default Music and Video Player

How do you want to use Windows Media Player?

(7 Choose the file types that Windows Media Player wil play
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32.

33.

BERTWave iY77 =7 (MX210000A) ZUU—A/)—NIHE~TC, A
VAR VLET, A AT %I Module Configuration %17 122
R 7 ZNFTRENET, MP2110A (2B L TWHEY 22— LA RIRL T

[OK] 227Uy L% 9,

Medule Configuration

ZDOEAT Ry A%, Windows DAZX—hA==—735 [MX210000A]

B

— [Module Configuration] TH/RTXET, & E
Module Configuration # A7 02/ Ry 7 A% FKRLT,

ZELEZ T2 AE,
BRELTTZSNY,

Windows 7747 U+ —/VOBINREEZITVET, [2.11.1 77T U+—

NEFNZT DB TLIEEN,

BEDHER
AT LDV AN LT AR, IROFIETEMEZERRL £,

1.

Windows DAX—hkA==—7)5 [All Programs] — [MX210000A] —

[MX210000A] 27V 7LET,

[System Menu] — [Remote Control] %#27V>271L %7, Remote Control

AT Ry A (K 4.3.10-1 ZH) 1T Left & Right @ Local Area

Connection NERIN TNAZEETERLET,

[System Menul — [Before Use] #27U> 7L E7, BRI ROET 40

FIRSNDZEEMERBLET,
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8.7.2

Win10D iz &

<FIE>

1.
2.

MP2110A 2%y T — 7 ZHEGS IV CODEG AT I EEL £,
MP2110A IZF — R —REBI O~ A% L, MP2110A OEJREZ On il
7,

F—AR—FD F8 F—ZHML LT, ROBENFRINET,

rver 2012 Release Candidate

[I”IL[I_I':.‘ Prompt
Enable Boot Logging
ranced)
tem failure
nt

Disable Early Launch Anti-Malware Driver

Start windows Normally

Description: View a 1ist of system recovery tools you can use to repair
startup problems, run diagnostics, or restore yo system.

ENTER=Choose ESC=Cancel

F—AR—RDKFIF—T [Repair Your Computer] ZiRL, Enter Z+#
L/ij‘o

Choose an option Hi[fi C [Troubleshoot] #27V>27L %9,

Choose an option

Continue
Exit and continue to Windows 10

Troubleshoot

Reset your PC or see advanced options

Turn off your PC

818
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6. Troubleshoot HijfiC [Advanced options] #27Vv7L %7,

© Troubleshoot

7.  Advanced options i C [System Image Recovery] #27Uv7L %7,

© Advanced options

m Restore

See more recovery options

3
<F
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8.

9.

System Image Recovery Hijfi C [AnritsuUser] #27U> 7L %7,

© System Image Recovery

Forgot your password or don't see your account?

INAT—RERDLNET N, MH AT, [Continuel 27U/ LFET,

System Image Recovery

Change keyboard layout
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10.

11.

12.

13.

14.

Select a system image backup M C [Use the latest available
system image(recommended)] #3RL, [Next] Z27V>y27 L% T,

a Re-image your computer
Select a system image backup
o | This computer will be restored using the system image.
. Everything on this computer will be replaced with the
information in the system image.
s s

Troubleshooting information for BMR:
http: ffgo.microsoft, com/fwlink/fp/?Linkld=225039

(®) Use the latest avaiable system image {recommended)

Location: Recovery (D)

Date and time: | 2/5/2020 1:16:35 PM (GMT-8:00)

Computer: MP2110A

(O select a system image

Choose additional restore options M C, fifH 28 712 [Next] %7
UvZ7LET,

A Re- Image your computer

Choose additional restore options

e

Format and repartition disks
Select this to delete any existing partitions and reformat all disks
on this computer to match the layout of the system image.

If you're unable to select an option above, instaling the drivers

Install drivers...
for the disks you are restoring to might solve the problem.

Advanced...

[Your computer will be restored from the following system image:] &
FRESNDWEE T [Finish]l 227V 7L FE 7,

R
BB E N R RINDEDT, U AUEFTIEREE [Yes] 22Uy LET, 5
UH YD T aT L AN—NFERSH, USRS ET,

VAU DFELTH, [Stop restore] 227Uy 7 LIANTLIZEN,

FATICMER RN L RV ETA, 10 HFRENB L TT,

UZ125U5E T #, MP2110A (3 B B THESEIL, Windows 25 EEIL £7,
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15. #A73—p S %2Uy/1LT “Control Panel” ¥ ASLET,

ﬂ £ Control Panel E

16. Control Panel D7 A2 %7071 E1,

17. [Network and Internet] Z27Uv2/L %7,
18. [Network and Sharing Center] #27V>7L %7,
19. [Change adapter settings] Z27Vv /L ET,

& Network Connections

4 & 5 Control Panel » Metwork and Internet » Metwork Connections

Organize v
- Ethernet v Ethernet 2 — Ethernet 3
.-'.".u Metwork cable unplugged L-.‘.‘_ MNetwork cable unplugged .L'!') Metwork cable unplugged
K @ Realtek PCle GBE Family Cont.., 9 @7 Realtek PCle GBE Family Cant.. @ Inkel(R) 1211 Gigabit Metwork ..,

.. Ethernet 4
— sn Metorork cable unplugged
7 Intzl(R) 1211 Gigabit Network ..,

20. HHEH SRV DEMDA—V R hax g 2 Tr—T N EBEHE LT, Vo7& hE
NEEEET,

e_*D

od=—Jle

= = .
4—#*%/7—7‘)/\

21. xHIZ3 A7z Realtek PCle GBE Family Controller D7 A2 %47
7[./&—?—0

22. [Rename] #7Vv /L% 9,

& Network Connections

4 & s Control Panel » Metwork and Intemet » Network Connections

Organize »
L- B, Fthemet2 .-- Ethemnet 3
I 3 NS et cable
« ® Disable & In Gi
- Status
L, Diagnose
s ) Bridge Connections
Create Shortcut
© Delete
& Rename
9 Properties

23. Local Area Connection (Left) (4 RiIZZEFLE T,

24. 91 2® Realtek PCle GBE Family Controller D7 A2 %4570y 7 1L
i‘j‘o

25. [Rename] #27Vy /L% T,
26. Local Area Connection (Right) [Z4RIZEELET,
27. Intel ® 1211 Gigabit Network Connection D7 A2 257V 7 LET,
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28.
29.
30.

31.
32.

33.

34.

[Rename] #2Vy 7L F4,
DO NOT CHANGE 1 IZ4Ri2Z B LET,

Intel ® 1211 Gigabit Network Connection D7 A3 2 Db H5A 1,
19 120 Intel ® 1211 Gigabit Network Connection D7 A2 %4527V

JUET,
[Rename] #7V>v /L% 9,
DO NOT CHANGE 2 IZ4HiZ#EHLET,

& Network Connections
1 & » Control Panel » Metwork and Internet > Network Cannections

Organize «

Inidentified network

Unidentified network o Metwor plugged

= Realtek

‘:! DO NOT CHANGE 1 l::. Do NOT.CHﬂNGEZ‘ l:! Local Area Connection (Lefty
- = -
< X

Intel{R) 1211 Gigabit Metwork .. GBE Family Cont.

[Start] E)) — [Windows Media Player] #2Jv2L %7,
[Custom Settings] #27Vv 7L T, [Next] Z27U>7LFET,

2 Windows Media Player

Welcome to Windows Media Player

Choose the initial settings for Windows Media Player, You can change these settings in the Plaver later,

(_) Recommended settings

IMake Windows Media Plaver the default program for playing media, automatically download
usage rights and media infarmation to update vour media files, and send usage data from the
Plaver to Micrasaft,

@%u

Customize privacy, plavback, and online skore settings.

Usage data will be sent ko Microsoft if vou use recommended settings, but the information will not be used ko
identify ar contact vou,

[Hext
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35. T RTCOF IRy I ANERIN TN EE MR LT, [Finish] %27
Uo7 LUFT,

O Windows Media Player *

.. Select Privacy Options

Privacy Options Privacy Staternent

Enhanced Playback Experience

[ Display media information from the Internet
[ Update music files by retrieving media information fram the Internet

[ Dawrlaad usage rights autamatically when I play ar sync a file
Nipfa: Madla information thaf iz refwiaved may nof ba m powr language.
Enhanced Content Provider Services

[15end unique Player I ta conkent praviders

Click Cookies to view or change privacy settings that affect cookies Lookies

Diagnostics and Feedback

11 want to help make Micrasaft saftware and services even better by sending
Player usage data to Microsoft

History
Store and display a list of recently(frequently played:

[ rusic [Jrictures [ videa [ Playlists

36. Windows Media Player EEILET DT, Vs FUDLE LDOxEIYy7
LCPHCET,

37. BERTWave Y77 =7 (MX210000A) #VY—Z /) —NIE-T, A
VA=A LET, V=R ) —NZHOWTIL, (8.5 VI T2 EH T 1%
ZHRLTLTZEN,

38. AVAN—TEN%IZ Module Configuration % A7 07 7Ry 7 ANFE ARSI
F9°, MP2110A ([ZHEHFL TWAHEYa— L% ERL T [OK] 227Uy 7LF
‘é—o

Madule Configuration

£l BERT
CRU

ZOZAT T Ry AL, Windows DAX—hA==2—75H [MX210000A]
— [Module Configuration] TR TXET, X ELXMIEXT-LET,
Module Configuration # A7 07 Ry 7 2% K RL T, R EL TN,

39. Windows 7747 U4+ —/VOFNREEZITNET, [2.11.1 7747 74—
NEAINZT DB TLIZEN,
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BEDHEE
AT LDV Z LT, ROFNECTEMEZHERRL £,

1. [Start] ) > [MX210000A] — [MX210000A] %2V ZLET,

2. [System Menu] — [Remote Controll #2V>2L %9, Remote Control
ZATaT Ry A (% 4.3.10-1 /) 1T Left & Right @ Local Area
Connection NER RSN TNWDHIEZFERBLET,

3. [System Menul — [Before Usel #7Vv /L&, FEXROE T A0
FREINDZ L ERERLET,

3
<F
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FEHIMZELMERE T MP2110A 2 AT 2541218, EHAMBLUORIER
EDOHEDATF U AN KT ER A, FITHREOREE T AL T 272720,
EHE R SR B IO IEZHERE L $9, MIAZOHESER IE AL 12 2°H T,

MABLOY R =M LIz o0 TE, AFE (IR ETITER, B FREHET
WIRN7 7 A0) IZEEO T AR BIZONWTOBRIWEDLERE D | ~THEELSS
A

ROFHITEE T L2563, MEBIMEHRAFHESE TWEZENnHV E
‘j‘o

- BER, 7 EU EERE L HE S T AT REERISE, EITEREN
LS, MEBIOMERE OF ISR TSRS 56
BHEOEKRR U RIS, B EIIUERE P TON TS5 E

- BB 2T AR AT RS (D LS BRI 2R D LT S oS B

826



89 RE

8.9 RE

AT AR MP2110A ITFELIETY, Fbhy, 2OMoiEN, LAmEE 5
ZHL->TLTIZ &Y,

Ef SRV ORI R 2120E, IR ORI 28— BT E7,
MR I 20X, ¥y 7 HAD TITZEN,

FEJRa—R, DVD Z2EDOWRM I, 7783V —Ry 7 2 ZIGHIL T MP2110A &
—HIARE L TIEE N,

HAT—T DIGE, HarxrZITER-MPANDOEET=0, MP2110A Zf# AL
WX I T FC 7H 7 2% v o 7 BT CLIEEW,

TREOGHT CORE LT TSN,

.« EH BN Y55

- BN, ETBMTARS G

- KEEET %

- K, T, BHEAA SRR E O, XIS ORI E T DT

- R, R A (HRRERT A, fifbKSE, R, TUoE=T, ZBREESR,
ALK FERE) DL\

- BT, BEOBEINRHLEFT

c DDA A NI ARIFE AT DT

- EE 2000 m B R HEHT

- B, AN, TZERENT O IRED - RN ST DT

« IROIBSE LN E DT

i —20°C LLF, £7213 60°C KLk
L 90%LL E
HRTEOAREEN

RHIRE 42L&, LRORE OIEERMFmIZ 1IN, TR
PN CTIRE T 2L BEIDLET,

3
<F

- RBE 5~45°C O#FiH
- JRSE 40~80%D#i [
1 HOWEE, MEDOEN DItz A
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8.10 #iik - R E

MP2110A %k EIETHEOEEFHEIZOWT, LFIZHALET,

HiRE
MP2110A MEHINIASTWIZHREME ) 2> T, L TESN, &
ORI EM B EEF /I TR L2550, RO FIETHEIREL TEEN,

1. MP2110A &, ZOREVEFTEEM BN ANOND 07 RESDF
R—v, K, FHI7AIMoOBrHELET,

2. Eo— L TIEIV KN ASZRNEIIC, MP2110A 28 £,
3. Oz MP2110A Z ANET,

4. MP2110A 238D HFTEIN2WEHIZ, MP2110A O JE P EE M 2 AN E
T

5. FMBADRNIIIZ, SMUEHR T OG, KiET—7, NURRETL0E
BEELET,

ik
TEDRVIRENZRET DEEHIT, HER TEAMRE M- L2002 T, Wiikd 5
ZEEBEMOLET,

BRE

MP2110A ZFEIETHEENL, HiF BIBIEROFRENHESTTZEN,

MP2110A OWEATNIRIZELTIERANRM T 522 05<I21E, MP2110A %
B L CTODEEFEL TLEENY,

8-28.



f1#RA s

ZZTiE, MP2110A DAL, MHRE, BILUMEREDAARIZ W CERIAL T,

FA.2 BERTIHTA.4 BERE —xMERE ) £CIX, RS HIATREEIO A4 7 v ar
DR A DHAREZ TR L TOET D, MMk EBA 7 T arOLEOHARL T
Tﬁ‘o

Al BB e e, A-2
A2 BERT ettt A-7
A2 HBHERE e, A-7
A22 INJLRINE—U RS A-9
A23 BBURBHEE . e A-11
A3 HUTVUTRIA—T e A-13
A3 FURIAER oo A-13
A3.2 HBHERE e A-13
A3.3 BRI oo A-15
A3 GBITE o A-16
A.3.5 UHIIIES ....ceeeeeeeeeeee e A-22
ABB B e A-22
A37 IKFESDRT L oo A-23
A38 TOBIYURT Lo A-23
A3.9 BEF VR e A-24
A310 FEFAUTRIL oo A-27
A.3.11 CRU (MP2110A-054) ........ceovieeeeieeeeenn A-32
A.3.12 26G/53G CRU (MP2110A-055)..................... A-34
Ad  HERE— B ERE e A-36




KA1 R
4 LRE HE
— Kk —
MP2110A BERTWave 1
— BEYERAH —
JOO17F B —N 1
J0617B ZHATRES L= 17 % (FC-PC) *1
J1632A IR i e 1
J1341A F—7 *1
J1627A GND #&fer—7 v 1
J1763A U V2 —7 1 (K) 1*2
J1764A U V7R —7 v (SMA) 1%2
Z0397A FCTH 7 5%xvr *1
71364A MX210000A BERTWave Control Software CD-ROM 1

*1: A7 a IV EPRDET, R AL2 POE Al4 2R TGES

Uy,

% 2: MP2110A-054 2B IS 3L TWDETE D A

= A.1-2 J0B17B B LU Z0397A DIERELEE

FTvar ks b HE
MP2110A-022, | Ch AIn SMF, Ch A In MMF, 4
MP2110A-032, | Ch B In SMF, Ch B In MMF
MP2110A-042
MP2110A-023, | Ch B In SMF, Ch B In MMF 2
MP2110A-033,

MP2110A-043

MP2110A-025, | Ch B In SMF 1
MP2110A-035,

MP2110A-045

MP2110A-026, | Ch B In MMF 1
MP2110A-036,

MP2110A-046

MP2110A-030, | Optical In SMF 4
MP2110A-040 | ChA, Ch B, Ch C, ChD

MP2110A-039, | Optical In MMF 4
MP2110A-049 | ChA, Ch B, Ch C, ChD

MP2110A-055 Optical SMF 2

Data In, Data Out




Al Bk

3 A.1-3 J1632A DiEfRsc e

AT avi4 3 HE
MP2110A-011 | Data Outx1, Data Outx1, Sync Outx1l 3
MP2110A-012 | Data Outx2, Data Outx2, Sync Outx1 5
MP2110A-014 | Data Outx4, Data Outx4, Sync Outx1 9
MP2110A-054 | O/E Monitor Outx1 1*

*: MP2110A-022 ,
MP2110A-030 ,
MP2110A-036 ,

MP2110A-023 ,
MP2110A-032 ,
MP2110A-039 ,

MP2110A-025 ,
MP2110A-033 ,
MP2110A-040 ,

MP2110A-026 ,
MP2110A-035 ,
MP2110A-042 ,

MP2110A-043, MP2110A-045, MP2110A-046, £7-13 MP2110A-049
PIBIMSNTWDEE

FA1-4 J1341A DIEfFRLEHE

T avi4 ik HE

MP2110A-011 Ext Clk In, Clk Out, Sync Outx1, Data Inx1, 5
Data Inx1

MP2110A-012 Ext Clk In, Clk Out, Sync Outx1, Data Inx2, 7
Data Inx2

MP2110A-014 Ext Clk In, Clk Out, Sync Outx1, Data Inx4, | 11
Data Inx4

MP2110A-021 Trigger Clk In, Ch A In, Ch B In 3

MP2110A-022, | Trigger Clk In 1

MP2110A-032,

MP2110A-042

MP2110A-023, | Trigger Clk In, Ch A In 2

MP2110A-033,
MP2110A-043

MP2110A-025,
MP2110A-035,
MP2110A-045

Trigger Clk In

MP2110A-026,
MP2110A-036,
MP2110A-046

Trigger Clk In

MP2110A-030,
MP2110A-039,
MP2110A-040,
MP2110A-049

Trigger Clk In

MP2110A-054

CRU Inx1, CRU Outx1

MP2110A-055

Recovered Clock Outx1




114k A HH

RA1-5 FTav

m

MP2110A-011
MP2110A-012
MP2110A-014
MP2110A-021
MP2110A-022
MP2110A-023
MP2110A-024
MP2110A-025
MP2110A-026
MP2110A-030
MP2110A-032
MP2110A-033
MP2110A-035
MP2110A-036
MP2110A-039
MP2110A-040
MP2110A-042
MP2110A-043
MP2110A-045
MP2110A-046
MP2110A-049
MP2110A-054
MP2110A-055
MP2110A-093
MP2110A-095
MP2110A-096

MP2110A-110
MP2110A-111
MP2110A-112
MP2110A-114
MP2110A-121
MP2110A-122
MP2110A-123
MP2110A-124

— WSROI AT Ay —

1 7%\ BERT*1 *2

2 5% /L BERT*1 *2

4 F % /v BERT*1 *2

T 2T VERAT—T*1 8

FaT AR AT—TF*1 %3

Hl TN RERAT— T *1 ¥

fE kL R 77 4

TN R AT =T e ¥

2 NVTE—RHRIT—T*1 3

IT IRV T NE—RHAT—T RN R T Ty 1 *3
FaT NN RT—F R—ZNRT Ty R*1 *3

Wl TN RERAT—T R—=ANURT7 TR e *3
TN R EAT—T R—=2ZR R T Ty R 3
VNTE—RHART—T R—=ARURT Ty h*1 *3
IT R IVFET—RHfRAT—T R=ZX R 7Ty k¥ *3
TT IRV T NE—REART—T*1 *3
FaT AR AT—TF*1 %3

Hl TN RERAT— T *1 *3
TR AT =T e *

2 NVTE—RHRIT—T*1 *3

TT IR VT E—RAT—F*1 *3
WM 7 ay 20 780 (BRI *5
26G/53Gbaud 777U (T E—R ) *6
PPG/ED Bit Rate §I55E*7

PAMA4 fRHT/ 7 7 =7 *5

Jitter fiEHTY 7Ny =7 *5

— WL ERA T var —

Windows10 Upgrade &1

1 73/ BERT 4f}*s

2 v %/L BERT #%ff*9

4 7+ 3/L BERT #ff*10

T a7 VERAT—T %A1

T 2T WA= T 1 *12

Hel o TNV R ERAT—T B A1 F 12

1 F EE N AT 1 A+ 4




Al Bk

RA15 FTLar (HF)

iz

4

MP2110A-125
MP2110A-126
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-193
MP2110A-195
MP2110A-196

MP2110A-395
MP2110A-396

LT N R R T A1 *12

YNF BRI T R

IT IRV T NE—RWAT—T R=2R R T Ty MEAH* 1L *12
T aT NWHAT—T N—=ANRT Ty Mg 1 1

Kl VN T RERAA—T W= R T Ty MEfF L 12
DU NE—RNAT =T N RRURT Ty MEFT L F12
VAT E—RWAT—T R=RZRURT Ty M1 *12

IT YR NF =R HAT=T N=RRURT Ty MESF 1 *12
IT v R TN AT =T R A 1 2

T aT VHAI—=T A %12

Wl TN RERAT— TR 1 *1z

LT N RN R T A1 *12

VT B —R P AT —F A *12
ITYRRNFE—R I AT—T 10 %12

WIESRAT 7 2 7V 7330 (BRI A5

26G/53Gbaud 7y 7V HN) (U7 VE— R A *13
PPG/ED Bit Rate #L5E#% {+*7

PAMA4 iR/ 7 N7 =7 1) *s

Jitter AT 7 U =7 #AF*5

— =PIV ATREA 7 v e —

PAM4 ffHTY 7 8 = 7 1445

Jitter fiEATY 7~ = 7 14445

*1

*2:

*3:

*4:

*5:

*6:

 INBDOF T a1 DL BB,

BERT A7 arnnb 1 D&EIRLET,
BERT A ~7'v=ar:  MP2110A-x11, x12, /21X x14 /R 7,

Scope A7 T arint 1 DEIEIRLET,
Scope A 7var:  MP2110A-x21, x22, x23, x25, x26,
x30, x32, x33, x35, x36, x39,
x40, x42, x43, x45, x46, 72X x49 #7~ 7,

MP2110A-02x: MP2110A-022, 023, 025, 3L T* 026 27~ 7
MP2110A-03x: MP2110A-030, 032, 033, 035, 036, 3350 039z~
MP2110A-04x: MP2110A-040, 042, 043, 045, 046, 33X 10049 Z7~7,

MP2110A-x30, x39, x40, 3L x49 %fR< Scope A7 T arNHET
.@AO

Scope A7 L ar BNLETT,
BERT 47> al ERIFHIRO AT TEEE A,

fF
%
A
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*7: BERT A7 ar NBETd,

% 8: MP2110A-x11, x12, F7/-1% x14 BNEWEE,

% 9: MP2110A-x12 F7213 x14 2MEWNG A,

% 10: MP2110A-x14 2N WG S

% 11: Scope A7 v arNIENGA,

*12: AT T aAIROGEITHERH TEET,

*13:

Scope A7 L ar NAREH OLE

Scope A T arNEHMINTWDHEXE, FUF v RO D

MP2110A-02x, 03x, F7213 04x

B CELA T v a OMAEDOEEROERITRLET,

mYFHFshT
RV A=V

®ITES
V. WAV

mYFTshT
RV A=V

®FTES
T3y

MP2110A-022

MP2110A-132,
MP2110A-142

MP2110A-036

MP2110A-146

MP2110A-023

MP2110A-133,
MP2110A-143

MP2110A-039

MP2110A-149

MP2110A-025

MP2110A-135,
MP2110A-145

MP2110A-040

MP2110A-130

MP2110A-026

MP2110A-136,
MP2110A-146

MP2110A-042

MP2110A-132

MP2110A-030

MP2110A-140

MP2110A-043

MP2110A-133

MP2110A-032

MP2110A-142

MP2110A-045

MP2110A-135

MP2110A-033

MP2110A-143

MP2110A-046

MP2110A-136

MP2110A-035

MP2110A-145

MP2110A-049

MP2110A-139

BERT A7 ar£721% MP2110A-055 2N EEVWEA

A-6




A2

BERT

A.2 BERT
A21 iEitaE

= A21-1 FH@EHEE-1EEE

I5H R
) ==
Frequency 10 MHz
i B e P £10 ppm*1
F 7 M +£100 ppm ™2
Ext Clk In SERABRI 7y 7% N T3 2% RE
Frequency MP2110A-093 &L MP2110A-093 HY
607.5 MHz — 100 ppm~ 593.75 MHz — 100 ppm~
705.0 MHz + 100 ppm 887.5 MHz + 100 ppm™*3
607.5 MHz — 100 ppm~
705.0 MHz + 100 ppm ™4
Connector SMA, female
Termination 50 Q, AC 5
Amplitude 0.2~1.6 Vpp
Waveform FEE I F 72X E
3R K MP2110A-093 &L MP2110A-093 A Y
1/40 1/16*3
1/40%*4
Sync Output
Output Signal Type | 1/8, 1/16, 1/40, Pattern Sync
Output Level NALUL (Von): —0.2~0.05V
r—Lb (Voo): -1.2~-0.7V
Connector SMA, female

10 BEIREA 1RFRZICIBVT

*2: Wil oy 7 RO HA 7 & MiFE AT eE, &7 v /L T o

% 3: BIfEE YL —b 9.5~14.2 Gbit/s DL
X 4: BfEE YL —b 24.3~28.2 Gbit/s DEE

fF
%
A




fiéR A HH

RA21-1 FHEHEE-TERE (W)

IHH Big
Clock Output*s
Clock Source*6 Ch1/2, Ch3/4
nR% MP2110A-093 #&L MP2110A-093 &Y
1/4 1/2%*3
1/4%*4
Amplitude 0.3~0.5 Vpp
Duty 50+10%
Connector SMA, female
Termination 50 Q, AC &
Operation Bit Rate MP2110A-093 &L MP2110A-093 &Y
I A I i
Variable 24.3~28.2*7 | Variable 24.3~28.2,
9.5~14.2%7
32GFC 28.05 32GFC 28.05
InfiniBand EDR | 25.78125 InfiniBand EDR 25.78125
100GbE/4 25.78125 100GbE/4 25.78125
100GbE/4 FEC 27.7393 100GbE/4 FEC 27.7393
0TU4 27.952493 0TU4 27.952493
10GFC 10.51875
10GFC FEC 11.3168
16GFC 14.025
InfiniBand x4 10
InfiniBand FDR 14.0625
10GbE WAN/PHY 9.95328
10GbE LAN/PHY 10.3125
OTUle (10GbE FEC) | 11.049107
OTU2e (10GbE FEC) | 11.095728
0C-192/STM-64 9.95328
0C-192/STM-64 FEC | 10.664228
(G.975)
0TU2 10.709225

*5: Test Pattern 7% PRBS & 1/16Clock Pattern ®&x|ZH 71841, 1/2Clock
Pattern DEEIIH IS ET A,

*6: MP2110A-014 D7
*7: Ewhl—R 1 kbit/s A7 7 CRkE AT HE




A.2 BERT

A22 INJLRNZI— AR
®A22-1 PPG
IHH B
Data Output ™!
Number of output | MP2110A-011: 1 (Data Out, Data Out)*2
MP2110A-012: 2 (Data Out, Data Out)*2
MP2110A-014: 4 (Data Out, Data Out)*2

Amplitude
Setting Range 0.1~0.8 Vp-p/0.01V 277 7Lz R)
0.2~1.6 Vp-p/ 0.02V A7~ GE@H 7))
Accuracy B EED£20% +20 mV*3
Data Crossing 50%
Accuracy +10%*3 *4
Tr/Tf REME 15 ps™» *4(20-80%)
R 17 ps™® *4(20-80%)
Jitter MP2110A-011,

MP2110A-012 MP2110A-014

(A= S ON(} (A= S ON(}

Jitter (RMS)*% *+ *5 *6 | 600 fs 900 fs 600 fs*s, | 900 fs™s,

900 fs*9 1200 fs*9
Intrinsic RJ (RMS)*3 * | 400 fs 600 fs 400 fs*s, | 600 fs™s,
v 800 fs*9 | 1000 fs*9

Output ON/OFF ON/OFF EIVEx #nedv
Data/XData Skew | £8 ps LAPN*3 *4

Connector K, female
Data Format NRZ
Test Pattern PRBS: 277-1, 279-1, 2~15-1, 2723-1, 27311
B R —: 1/2 Clock Pattern, 1/16 Clock Pattern
Pattern Invert ON/OFF

External ATT Factor | 0~30dB/ 27>~ 1dB
Data & Data Hi 71 DFEXHEZR 7~ 7] 52

Error Addition Single

*1: T —ZHOEB X, MP2110A V-7V 7 2a—7 (MP2110A-024 A
n) THIE, rav Bz TS Aa—T OANNTIAE

*2: Bl & I H T ATRE

*3: 25.78125 Gbit/s (23T
*4: 4RI 0.3 Vpp

*5: 2525°C 12V THIE




114k A HH

*6: TANMNY—2 PRBS 2731-1
*7: 7 ANZ—2 1/16 Clock Pattern

*8: Chl BLT Ch2 MERFILZ Y ZFIZ Ch1/2 A 1%4R,
Ch3 LT Cha JIERFE 7y 7512 Cha/4 Zi%R

*9: Chl 5L Ch2 BB/ vy 7JRIZ Cha/4 38R,
Ch3 BXL U Chd BIERIT oy 7JRIZ Ch1/2 28R

A-10



A.2 BERT

A23 RYRHZH

Data Format
Amplitude
Termination

Threshold

Sensitivity

Connector

Jitter Tolerance™2 *
4

#FA.2.3-1 ED
I5H R
Data Input
Number of Input MP2110A-011: 1 (Data, Data) G > 27 /=R, Z#AT))

MP2110A-012: 2 (Data, Data) &> 7 /TR, Z#AJ))
MP2110A-014: 4 (Data, Data) Gv 7 /TR, Z#AJ))
NRZ, ~—2% 50%, v/ T RE-ITEE AT

0.05~0.8 Vp-p

50 Q, AC 5% (DC syl 50 QAL T GND (& 55)
—0.085~+0.085 V*1, 1 mV A7~

RZFEAE 25 mVp-p*2 *3 (25+5°C)

e KfE 40 mVp-p*2 *3

K, female

Sinusoidal jitter

amplitude
5Ul,p :
0.05Ulyy| :
100 kHz 10 MHz 100 MHz

External ATT Factor

0~30 dB*5, 27>~ 1dB

Test Pattern

PRBS:2/7-1, 2791, 2/15-1, 2/23-1, 2/81-1, /3Z— [ HAA[

*1: TN RN, ANERIBOE BRI 0 dB D&

*2: Bl —h 25.78125 Gbit/s, 7 A~ % —> PRBS2/31-1, >/ /LT

R

%3: v —2R 1/2, L—T NI N T

*4: fR0E 50 mV

*5: FARINDHLEVVEIL, SMBIHE R CHiELZE T,
FHAEAITR DLV TT
ERE= g0 a0’

ATT

T BRAE= 85 x 10(W)

— o ATT
ATVT=1.0%x10 20

A-11
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£ A2.3-1 ED (%)

= Big
Measurement
Alarm Detection Sync loss™6
Bit Error Detection | Total Error Rate: 0.0001E-18~1.0000E-03
Total Error Count: 0~9999999, 1.0000E07~9.9999E17
Recovered Clock ANE SO BRI (7 V77530
Detection
History Sync loss, Bit Error (F/R-% V-t ~NAlfHE
Gating
Gating Unit 1 #~9 H 23 K] 59 7y 59
Cycle Single / Repeat / Untimed
Current On/Off BIVEEz A3 vlie (Off RFI L E R CRE LI RF# CO B & 72 D)

Result Time

Start Time, Elapsed Time, Remaining Time

Progress Bar

WEEE NN—757, X—E N CHER

PPG/ED Tracking

Test Pattern

% 6: T AN IZ— 1 LIERIH

A-12




A3 YTV T R=—

A3 YoTJY 5 Ra—7

A3.1 FrRILEERK
FA31-1 FrRILER
FTavs ChA ChB ChC ChD
MP2110A-x21 BRTFrL | BRI | L ;L
MP2110A-x22, MP2110A-x32, | JtFvx/L HTF vrv ;L ;L
MP2110A-x42
MP2110A-x23, MP2110A-x33, | EXFvx/b | HF vl ;L ;L
MP2110A-x43
MP2110A-x25, MP2110A-x35, | &L SMF Input L L
MP2110A-x45 HTFyr*
MP2110A-x26, MP2110A-x36, | &L MMF Input L L
MP2110A-x46 HTFyr*2
MP2110A-x30, MP2110A-x40 | SMF Input SMF Input SMF Input SMF Input
v & VIR I IS v A & VSR D vk o VI B Ik o V|
MP2110A-x39, MP2110A-x49 | MMF Input MMF Input MMF Input MMF Input
v & VIR D v A & VISR D vk & VISR B I o V2
*1: MMF Input fEL
*2: SMF Input fEL
A32 H@EMsE
FA3.2-1 FHBEHEEE-1ERE
S| B
Sampling System
Sampling Mode Eye, Pulse, Coherent Eye, Advanced Jitter™:
Test Pattern™2
MP2110A-095 &L MP2110A-095 AV *3
Variable Variable, PRBS27-1 (127 symbols)*4, PRBS279-1
(511 symbols) *4, PRBS2711-1 (2047 symbols) * 4,
PRBS2713-1 (8191 symbols)*4, PRBS2”15-1 (32767
symbols)*4, SSPRQ (65535 symbols)*4
% 1: MP2110A-096 #4#RF D 253 & P HE

*2:

*3:

k4.

Trigger 77 JEAN 1, 2, 4, 8, 16, 32, 40, 48, 64 CTENE

Pulse/Coherent Eye (23N TLL FO/ & — R A3 A[EE (Variable Tl
AT A FT)

PRBS277-1 (127 symbols), PRBS249-1 (511 symbols), PRBS2/11-1
(2047 symbols), PRBS2~13-1 (8191 symbols), PRBS2~15-1 (32767
symbols), SSPRQ (65535 symbols)

Symbol Rate 7% 9.95~40 Gbaud (2B CEIEMRFE, Symbol Length 73
[RIC T v 6e

A-13
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£ A3.2-1 FEHEE-TERE (W)

5H

Py

Number of Samples

1 Hif EoY 7 K
<Eye>: 1350, 2048, 4050
<Pulse, Coherent Eye>: 512, 1024, 2048, 4096, 8192, 16384 *5

Sampling Run: W7V 3
Hold: W 7V 7{&ik
Display Ch A: ON/OFF, Ch B: ON/OFF, Ch C: ON/OFF, Ch D: ON/OFF

Accumulation Type

W RO JF1E
None: BREFRIEL
Infinite: AEH BRI R R

Limited: FRESNI Y T NI RIS A E C R FE R R
Persistency: 5ESIIZIRFRIDHY 7 NV E LR R
Averaging: {EESNZBEEE L TERR

Averaging % Sampling Mode 7} Pulse 5% & RFD Z%&4R 7] GE

Sampling Mode 7% Advanced Jitter ®Rfi3 Infinite, Limited &34k 7] HE

Limit Type

Accumulation Type 7% Limited i% ERFORFESE T RIUFAHE
Time: FAFERF IR E P A 2 D& HIE S 1k
Sample: BRET TNV ET T NV E B 2 HEEE I
Waveform: #5505 EHw 5 | a8 2 H & HlE S 1k

%

Pattern®e: UG/ $Z — S ak B w5 | Bz 2.5 SRlE S Ik

Clear Display

B T e A 7 U T

Auto Scale

Time Scale, Amplitude % @ IZ H BiE%ET 5

*5: Coherent Eye 7> Test Pattern 73i% E I CWAHEE, 16384 [EE

% 6: Sampling Mode |2 [Eye] Z#%ELIzEEITERAA]

A-14




A3 YTV T R=—

A3.3 HFMEERE

£ A3.3-1 EEHRTE

5H

Py

Recalculate Option

FEMELT2 D /RTA—H AR TE
Symbol Rate (Clock Rate D% A Jj9 %% Symbol Rate 7% H @i £ 3415)
Clock Rate (Symbol Rate DIH% A /19 %<& Clock Rate 73 H Bhik E S415)

Symbol Rate

Scope T ¥ RN ASISNAE DR —L—MHEE
100 Mbaud~60 Gbaud, 1 kbaud step

Clock Rate Trigger In IZ A& D70y 7 JE AR E
100 MHz~15 GHz, 1 kHz step
Tracking BERT Z721% Clock Recovery 47 T al BE#IIN CWDHEIC

Symbol Rate, Divide Ratio Z A7 > al TR ESIVZi% € DI E T 2 F%HE

Acquire Clock Rate

Trigger In IZA )T %7y 7L —RaRIEL T Clock rate % 58T
(Data Rate ™IAY Divide Ratio DR E MU THBIERESND)

Divide Ratio

Clock EANJ T —H D (1~99, 7272L, Pulse/Coherent Eye Mode I 1, 2, 4,
8, 16, 32, 40, 48, 64 DFXERFD HHF) *1,

Divide Ratio Detect

Divide Ratio H Bhfi HilRE

Precision Trigger ™2

Enable

ON/OFF (Trigger Clock AJJJE¥ %A% 2.4 GHz LA C ON AlRE

Reset Precision Trigger H Pl IEAE % fE HY 9~ 214 RE

Alarm BB A IEAE ANE B Clde e 7o B ic e — IR BER = 3~ o B
Scale/Offset

Unit ] T 2 7S OB AL DR E

UI On Screen

Offset

UL Time(ps)
B EICFRR~TD UL AR E
Eye, Coherent Eye Mode: 1~100 UI (1UI step)
Pulse Mode: 1~65535 UI (1 UI step)
NIRRT CORA 72 MR E
0.00~32768.00 UI (0.01 UI step)
Sampling Mode 7% Pulse (2% ESIVTCWAEE D AA )

Software Delay

T R VAR IERE RE

UI On Screen

Channel A: + > Ul % ps I[ZHAF L TR (0.1 ps step)
Channel B: + m Ul % ps IZHAFE L CTHER (0.1 ps step)
Channel C: iw Ul % ps [ZHAFE L CER (0.1 ps step)
Channel D: m Ul % ps [ZHAFE L THER (0.1 ps step)

% 1: 48 1% Version 6 LA Txt)is
*2: MP2110A-024 FA#{RFO 5% iE 7] HE

A-15
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& A33-1 HREERE (W)
HH p3TR
Pattern Length Pulse, Coherent Eye Mode T FHIRFD DA I NS — 2 R DFRIE
Tracking BERT A 7L a B3, BERTS TRIEL TV Z—U RIZN vF 7
PPG Chl, PPG Ch2, PPG Ch3, PPG Ch4,
ED Ch1l, ED Ch2, ED Ch3, ED Ch4
Manual 3 A.3.2-1 @ Test Pattern 7° Variable ® L& IZ5% E A HE,
FETRY = BEIRTE
2~32768 Ul
*3: £ A.3.2-1 ® Test Pattern 73 Variable LIZMIFR EIINTWDEE, RE
TEEEA,
A3.4 GAIE
£ A341 AE
HH R
Signal Type KIGTF X RNDIEHFHAT HRRIE
NRZ, PAM4*

Active Channel

Ch A, Ch B, Ch C, Ch D £#17> 1Channel Z 1R,

Marker

X1: ON/OFF, X2: ON/OFF
Y1: ON/OFF, Y2: ON/OFF

k1 MP2110A-095 #5# RO PAM4 % i8R Al HE

A-16



A8 VTV R—T

= A3.4-2 R0E/EEREIE

IHHE Pk

Measurement Select | Signal Type 7% NRZ & & CTHAHF ¥ /LT, LLTFOIE B HEED FIHE
One Level, Zero Level, Eye Amplitude, Eye Height, Eye Height (Ratio)*2,
Crossing, SNR, Average Power (dBm)*1, Average Power (mW)*1,
Extinction Ratio™ ! Jitter p-p, Jitter RMS, Rise Time, Fall Time,
Eye Width, DCD, OMA (dBm)*1, OMA (mW)*1, VECP*1> *3,
OMA at Crossing ™" *3, TDEC*2, RIN OMA™*1 *4

Signal Type 7% PAM4 #% & CoHHT v /L Tldk, LLTFOIEH HIED FTRE
TDECQ*1, Outer OMA (dBm)** *5, Outer OMA (uW)*1, Outer ExR™*1,
Linearity, Ceq™ *4, Partial TDECQ ™1 *4
Levels (Level 3, Level 2, Level 1, Level 0) ,
Levels RMS (Level 3, Level 2, Level 1, Level 0),
Levels P-P (Level 3, Level 2, Level 1, Level 0) ,
Level Skews (Level 3, Level 2, Level 1, Level 0),
Eye Levels (Upper, Middle, Lower), Eye Skews (Upper, Middle, Lower),

Eye Heights(Upper, Middle, Lower), Eye Widths (Upper, Middle, Lower),
Average Power (dBm)*1, Average Power (mW)*1, RIN OMA*1 *4,

Transition Time (Rise/Fall)*!' *6, Transition Time (Slow)™* 1" *6,
Over/Under-shoot*!" *6, P-P Power™* 1" *6
Signal Type 7% NRZ i% & TH5HF v /LT MP2110A-096 N &SN TWHEET
%, AN O HHE S ATRE ™7
TJ (User Define)*8, RJ (d-d), DJ (d-d), J2 Jitter, J4 Jitter *2, J9 Jitter,
Eye Opening™s, RJ (rms) PJ (p-p), DDJ (p-p), DCD, ISI (p-p), DDPWS,
PJ Frequency *?

Ttem Selection Measurement Select 7°5 4 TA B F721% 32 TA B FCTEINL ThE R4 KR 10
Channel, Current Value, Average, Std.Dev, Min, Max

Measuring Area WE IR E~— hFoR

Marker

k1 AT OF v LV BIREFD A
% 2: Version 7 LABECTxFhin,

% 3: Version 6 LA Txfits
% 4: Version 7.00.13 LARE Xt

1
S
A

*5: Version 7.01.18 L& Xt
% 6: Version 7.02.10 LAKE TR,

* 7 RJ (rms), PJ (p-p), DDJ (p-p), DCD, ISI (p-p). DDPWS, PJ Frequency
I% Sampling Mode 7 Advanced Jitter 5% &R (ZHIE A HE,

* 8 WEHEHED TJ Measurement BER [ZF8EX#17= BER
*9: ZEEYE S CIRRIEAR ]

% 10: Version 5 Cid 1~4 T H £ THIts, Version 6 LA TIE 1~32 THB ET
i,

A-17
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= A3.4-2 IRig/EERERIE (#ZF)

5H

Py

NRZ Measure Setup
Eye Boundary

Rise/Fall Time

Noise Measure Area

PAM4 Measure Setup

Sample Timing

Eye Center Type

Peak Power
Hit Ratio

Eye Opening
Definition

Linearity Definition

Target SER

Optimize Threshold

NRZ HI7EH B IZBT 5 E

Offset from Crossing: 0~1 UI (0.01 UI step)

Width: 0~1 UI (0.01UI step)

Percentage: 10-90%, 20-80%

Correction Factor: 0~9999.9 ps (LPF #f AlkfD 32 Ty/Tf 24l IE)
SNR D /A X% RNE T D E A ELE T,

Zero Level + One Level

Zero Level
One Level
PAM4 HIEH B IZB 3 s E, *1
“Track to Middle Eye Timing”:
Middle EYE O fRZ EHELL £,
“Independent Timing”:  Upper, Middle, Lower & 4VZ UM L 7o AL 4H 2 27
ELET,
“Maximum Eye Width”: Eye Width 23 K EZRDIRIEIZISITHBH 1 H ez Fh e
ELET,
“Maximum Eye Height”: Eye Height 75 RE72AMFEZEEAELL F9,
Peak Power # RO DL E\MEAE 1UL OH 7 Wk T DR TRIELET,
WD RAENOY > T NVEN KT THRE LI RBOM EE g RN — 2L E T,
WD F/ IMENSGY > 7 NVEIT KL THRE LT LB E 2 i/ T — 2L E T,
WRANT =L/ VT —D 7% Peak Power ELET,
0 R E LT A, W ORKIEE i/ IMEDZE% Peak Power ELET,
“Zero Hits”: P TNV EHI TS Eye B A KEDEEL THIE
“1E-01~1E-06": 1E+01 step TiE, fiEMER CRIEMAZZI HL £,
Linearity OHIE S EOHIEZRELET,
IEEE Clause 94
IEEE Annex 120D
TDECQ %3 5EZI2H V5 SER (Symbol Error Rate) 5% ELET,
9.99E-06~1.00E-01 O T iE e, *IEEE %7213 FC Bk Ok iE 7l HE.
TDECQ %Z#I7E 9% Threshold % IEEE802.3cd DI EIZ DX i b 920 &%
Ebiﬁ‘o

* 11:MP2110A-095 #5235 1E A HE

A-18
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= A3.4-2 IRig/EERERIE (#ZF)

5H

Py

PAM4 Measure Setup
(i)

TDECQ Reference
Equalizer

Display Equalized
Waveform

Equalizer Type

Equalizer Tap

Optimization

Number of
Precursors

HF ¥ RN TIE TDECQ HIE A 274 LB HE3 R E A HE* 12

“ON”: Reference Equalizer ZLEL% DI A TR~
“OFF”: Reference Equalizer ZLELR DI A TR~

Reference Equalizer ® Tap # HEF A 5L X0 A FIEZRELET,

“TDECQ”: TDECQ 23 e 725557 Tap R ¥k % 715
“Linear”: EYE B AN K&EL7258972 Tap 1R EA G5
“Calculate”: Tap O bt H A 3T,
BHRTE TR, SHENEREK T LINE )% Status HHIZFHKFL
“Tap Count”: Reference Equalizer ® Tap %, 3~13 Ol CTix & wIHE
“Taps”: Reference Equalizer ZLERIZHVNTUWD Tap £%%, /NS 6
NLE TR E FIRE,
“Status”: HiIlEI%E4T L 7= Caleulation 28 IEH &L T L7=aERmd 777

Tap O LIFD T VTR LA IR
“Fast”: Fm L~V MEWSFHE BRI A,
“Auto”: FE{bL VR EWRFHERERIA R,
AFEREIL Optimization 7% “Fast” B ERFOHH LN
0~(Tap—1) FTHEFHE,

* 1265 T v /LD Signal Type 75 PAM4 T, Coherent Eye iX1E7>D Test
Pattern 7% PRBS277-1, PRBS279-1, PRBS2~11-1, PRBS2/13-1,
PRBS2715-1, SSPRQ D& IZ LR AT HE

A-19
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=R A3.4-3 TuRBIE

5H

Py

BER

Filter

Jitter Measure Setup

TJ Measurement

Fixed RJ

RdJ Value

Correction Factor

DJ (Scale)

RJ (Scale)

RJ (rms)

Define Threshold

Manual Crossing

PDJ Measurement

PDJ Standard

Measure Edge Type

Jitter HIETE H BT A% &, *
HIERE BT TJ(User Define), Eye Opening ##|7E 7% BER % &% &
1.0E-001~1.0E-018 £, 1.0E+001 step TR rlHE
RJ OFERIZ User $5EDEZALH 3 2HRE,
“ON”:  Fixed RJ Factor Oz {4 H
“OFF”: o BBl GRS SR
Fixed RJ 7% ON OGA Ml HS L HHE,
0.01~999.99 ps, step 0.01 ps rms
User (L85 RO HIIERERE
“ON”:  FESRHIEAD
“OFF”: f#& B miiEmL
DJ @ Scale #H%M4HE  DJ = DJ(Scale)x il iE & H
0.01~999.99, step 0.01
RJ @ Scale ##F%EE  RJ = RJ(Scale) <l & H
0.01~999.99, step 0.01

RI®rms HERIE Ry = (W)’ - s
0.01~999.99 ps rms, step 0.01 ps rms
% MIET 5 Crossing HDEF%
Auto:  Scope @ Crossing iz L, HEHCi%
Manual: #|7€7 % Crossing % User 23 A /)
w2 % HET % Crossing i
30~70%, step 1%
Pattern Dependent Jitter O HIE LIV 2 FEEE, Advanced Jitter FFIZEEE AT HE,
“ON”: DDJ % PDJ LU CHRIER R AR T
“OFF”: DDJ OFERIERRE LT
PDJ Measurement ON D% EKf, PDJ JIEIZHWD 7V ZOFE BALT Hz

Standard | HPO HP1 HP1' HP2 HP' HP LP LP'
STM-0 10 100 - 20 k - 12k 400 k -
STM-1 10 500 - 65k - 12k 1.3M 500
STM-4 10 1k — 250 k — 12k 5M 1k
STM-16 10 5k - M - 12k 20 M 5k
STM-64 10 20k 10k 4M 50 k 12k 80 M 20 k

STM-256 - 80 k 20 k 16 M - - 320 M -

Jitter Z{iE 9% Edge DUV %, Advanced Jitter RFIZEE E AT RE,
“ALL”:  32b ED0ER L N0 B 5 A1 E
“Rising”: M5 _EVEREO HHIE
“Falling”: 3.H F30IER O Z11E

KR EISCTTT7 EORERGINE T 2B ORE RERERD

*: MP2110A-096 &3 FF D 25% iE 7 hE
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F A3.4-4 ERNSL

IHH B
Histogram Histogram #Il & (2R3 2% R RE
Target Channel ON, OFF Active Channel % 7E
Axis Amplitude, Time
Marker X1, X2, Y1, Y2

Result Display

Mean, Std. Dev, p-p, Hits

#: A3.4-5 TRHITRAE

5H

gy

Mask Test
Target Channel
Compliance Mask

Mask Margin Test
Method

Align Method
Auto Align
User Defined

Alignment Marker
Mask Margin
Margin Type

Hit Count

Hit Ratio

Mask Area
Restriction

Angle
Width
Result Display

Mask Test HIE (2R3 D% EHERE
Channel Z &2 On/Off #il4H 7] HE
HIE$25 Mask &7 7 A /L7 HiER

One Shot
Continuous

Mask OLERRE T iEA 4 E T Di%AE
Zero/One/Crossing

Alignment Marker
X1, AX, Y1, AY

Display On/ Display Off

—-100~+100%

Hit Count, Hit Ratio 2>HE&4R

1~999999999*1

1E-12~9E-01%*2

ON/OFF

Mask HIE (23T Mask A 2=V 7 Ol RAATOHERE
—90~90° (1° step)

0.01~1 UI (0.01 step)

Total Samples, Total Waveforms, Mask Margin (%], Hit Count,
Total Failed Samples, Top Mask Failed Samples,
Center Mask Failed Samples, Bottom Mask Failed Samples

*1: Margin #7EFRFO Fail Sample FFR{E

* 2: KTV ERRE SN C Hit Count % HEIERE
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A.3.5 Utilities

% A.3.5-1 Utilities

5H

PRy

EYE/Pulse Shot

Result WA A—% jpg £7213 png FENOWE 77 AV ELCTRAF

Inverse Background
Color

EYE/Pulse Shot V7 O f% KEEL THRAT

Waveforms Only

Result V4> FOF DO HFRRTY T DI EARAT

Waveform Color

BREREREDOWIE DT TT — a7 —7 VTR T HHEHE
“Color Grade”, “Gray Scale”7>5HiHR

Color Select

Waveform Color 73"Gray Scale” 7% i& FRFD FeA (6 4188 R 3~ DK E

“Yellow”, “Blue”, “Green”, “Pink”, “Orange”, “Light Blue”, “Light Green”,
“Red” )i

TDECQ HEMA=T7A P BIGH 2 THMNLL TEREN W HE

Mask Color

Mask Test RHIFRENS Mask D %8R 3 HHERE

Preset Information

BIEFR R T DILF-DFIR  EFRR AR T D RE

Label EYE/Pulse Scope [ i (AT D L FHE R~ T Hi%RE
Add Label 1 EE 17~V A Rz, R CF4EL 1028 3CF-
Delete Label TR L TWBT~LEHIR
Trace Memory HE B A NI AT VITRAT T DIRE
Trace Memory “Set”: TRINTODLET XY RNVDOWEEIT —H &R AT
“Clear”: RAFUIZ I T — 2% HI bR
TI7FKRE—R FIRTE—RDUIE 2
“Overlap™: 1 ODTTT7TTRTCDOF ¥ VDR a TR
“Single”: TIT AT T RO T &R
“Tile”: TI57 YT % 4 3EILTET ¥ VORI E TR
Control Ch BET ¥ RVE—ROUINEZ
“All™: T Y RINVILE TR ELET
“Single”™ Active Channel DA EAZE T (—HEEITRD)
A.3.6 RSP
£ A3.6-1 RKRIE
IHH R
Calibration Amplitude OFIE (7 ML) =T VT A FH%E)

Application Test

F L O/E Module HF R - FEHTROMIE
H 2 Wrikae
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A37 KEIRTL

# A.3.7-1 Horizontal System

5H

Py

Trigger Clk In
Connector
Termination

Trigger Clock
Frequency

Trigger Clock
Sensitivity

Maximum

Amplitude

Maximum
Amplitude
(Before Damage)

Jitter, RMS

SMA Connector (f.)
50 Q, AC &
0.1~15.0 GHz
2.4~15.0 GHz |23\ T Precision Trigger #4E% ON (25X E Al HE
RZFfE 100 mVp-p, HKE 200 mVp-p*!
RZFEE 200 mVp-p*2

/M 1.2 Vpp

2 Vpp

1.25 GHz UL |- 15 GHz LT :
RFEME 0.4 ps, HAME 1.35 ps

0.1 GHz LA |k 1.25 GHz &3 -
RFME 1.0 ps, HAME 1.5 ps

2.4 GHz LA | 15 GHz UL T C Precision Trigger % E7S ON DLX:
REFME 200 fs*3 *4 KMl 280 fs*3

MP2110A-030, 039, 040, 049 ¥4 #F
1.25 GHz UL E 15 GHz LL T :
RFME 350 fs, H AXME 600 fs
0.1 GHz VL k- 1.25 GHz A -
REME 1.0 ps, IKME 1.5 ps

*1: 1 GHz LA TR AT THIE

*2: Precision Trigger 7% ON D& X

*3: MG3695A £7-I3FE Y i D IERLEE )% Trigger A JIZHzEE L CREAM
*4: 25£5°CIZBWNT

A38 TIUHIIATL

£ A38-1 TIURIDATL

5H

Py

Sampling Speed

Effective Sampling
Speed

Process Speed

150 kSamples/s, Nominal

250 kSamples/s, Nominal

Number of Sample = 1350, Symbol Rate = 25.78125 Gbaud,

Clock Rate = 6.4453125 GHz, Eye Mode, UI on Screen = 2 UL (23T
Reference Equalizer QLELSE508 £

Nominal 130 ksps @ 26.5625 Gbaud, Test Pattern = SSPRQ
Coherent Eye #% EHf
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A39 BI[FvRIL

FA3.9-1 BEXRFvrILiLEE

5H

Py

Amplitude Setting

Scale

Offset

Scale fiEdho> Scale % 7E, ChA, ChB UL FOR%E I HE
1~200 mV/div, 0.1 mV step
Offset HEHh D Offset F% &, ChA, ChB IIZLLF DR E Al EE
—-500~500 mV, 1 mV step
Attenuation Data Input |[ZHEGESNVAIEE R O &2 A 1358, A NS &I EE L
C Amplitude Scale/Offset 335 ONAIE % F 44 1E 9~ HH%HE
0.00~30.00 dB, 0.01 dB step
Tracking* Active Channel @ Scale, Offset, Attenuation @fE% il Channel (Z Tracking &
5 EE
ON/OFF
Channel Math* ChA & ChB O 5k LA 0 3 8% 6E
Channel Math ON/OFF
Enable
Define Function HERFEORE
ChA + ChB
ChA - ChB
ChB — ChA

Channel Math JE##5 R FREFD Vertical Axis @ Scale iR E
1~200 mV/div, 0.1 mV step

Channel Math &5 #5 RFRREFD Vertical Axis @ Offset 5% /€
—1000~1000 mV, 0.1 mV step

k: MP2110A-x21 ¥ #FFICFRE 7]
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#&A39-2 BRFVvRILIERE

15H Big
Data Input BRA T
Connector K Connector (f)
Termination 50 Q, DC f& &
Maximum +2 V maximum input before damage
Amplitude
Dynamic Range +400 mV*1

Amplitude Accuracy | £2% of reading + offset amplitude accuracy (refer to below fig.*2 *3)

25 — Scale =
250mV/div
e— Scale = ]
| L L
o 1
— 50mV/div L] = T
] My = —— —
m 1V
E 10 / ; e
i
/ /
5
0

0 50 100 150 200 250 300 350 400
F 7% v NEEL D mMV)

&=

Bandwidth (-3 dB) | {%#f 40 GHz
Flatness fX#fE +1 dB (10 MHz~30 GHz)

Noise RMS RZEZE 1.5 mV
BKRE 2.5 mV

&=

*1: Relative to amplitude offset

* 20 PNHEIRCIE S 1% 1TJ-
* 30 FELL SRIBOHER 400 mV T4 7 MEEA 50 mV OF 4 &%

fF
%
A
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RIE D AITE & FoevrBEEEDE

400 mVp- 150 mV
Z—L / PP . /
50 mV/Div. / |
AL / -/
200 mV A i/

/
o2ty hEE i
50 mV e S Sk il SRSt SESEE 'A"‘[:’ """"""""""""""
Ogolg}bv > RN
-, m
\T?tv%%&&&@%
250 mV

ZOBITIX 1L LOFEFE (200 mV) &4 7y NERE (50 mV) EDZEIE 150
mV T, 27 —/L78 50 mV/Div.D 757 D, BJEFE 150 mV (ka9 DI TE#E
X 8 mV T, 1 LV OREEITRDEBVFFELET,

200 x 2% + 8 =12 +12 mV

0L~ VLDFEE (200 mV) &A7EYNERE (50 mV) EOZET 250 mV T,
A=)V H 50 mV/Div.?, FEBJEZE 250 mV (2T DIRIEMEEIL 11 mV T,
0 LUV DREREIXIRDEBVFELET,

200 x 2% + 11 =15 +15 mV
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A3.10 FKFv=IL
#Fz A3.10-1 FFvrILigEE

I5H g
Amplitude Setting
Scale fedhs A7 0 Scale % iE,
1~200 uW /div, 1 uW step
Offset Mt 27 LD Offset 7% &,
—-500~500 uW, 1 uW step
Attenuation Data Input |[ZHEGESNVAIEE R O &2 A 1358, A NS &I EE L

C Amplitude Scale/Offset 335 ONAIE % F 44 1E 9~ HH%HE
0.00~30.00 dB, 0.01 dB step

Tracking* Active Channel @ Scale, Offset, Attenuation @fE% . Channel (Z Tracking &
HHRERE,
ON/OFF
Channel Math PEREMEL
Filter Selection O/E Input Port ®#7ik% No Filter £72i1% Reference Receiver ¥l Filter (Z7%
JE AT HE
it Filter 133 A.3.10-2 @ Filter Response %2 [
Extinction Ratio TH Y EE A IE R RE
Correction
Correction Enable ON/OFF
Correction Factor —9.99~+9.99 %, 0.01% step
Conversion Gain SMF Input H, MMF Input H® 2 FE¥E D% = — Y FH9& nl5g
Responsivity SMF Input H, MMF Input H® 2 F¥EO %A = — Y FHH nl5E
Calibration Conversion Gain / Responsivity Calibration, O/E Calibration

k: MP2110A-x22, MP2110A-x30, MP2110A-x32, MP2110A-x39,
MP2110A-x40, MP2110A-x42, MP2110A-x49 ¥4 # FFZ3% & 7]
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# A3.10-2 HFvrILIERE

5H

PRy

Data Input
Connector

Fiber

Wavelength

Bandwidth (No
Filter)

Filter Response

A7 ChA, ChB, ChC, ChD
FC Connector (SMF Input, MMF Input)

SMF Input
62.5 pum GI Multimode fiber, accepts single mode fiber (MP2110A-x30, x40
LISV A A )
Singlemode fiber (MP2110A-x30, x40 Z5H{Kf)
MMF Input
62.5 pm GI Multimode fiber, accepts single mode fiber

SMF Input
860~1650 nm (MP2110A-x30, x40 DA 4 #E)
1260~1650 nm (MP2110A-x30, x40 Zf4##)
MMF Input
800~860 nm

RZfi 35 GHz (SMF Input)
(i 25 GHz (MMF Input)

LU OHF xS

<NRZ Hikg>
100GbE/4 (25.78125 Gbit/s)
100GbE/4 FEC (27.7393 Gbit/s)
OTU4 (27.952493 Gbit/s)
32GFC (28.05 Ghit/s)

<PAM4 Hik&>
400GbE/8 SMF (26.5625Gbaud 13.3GHz) [D]
400GbE/8 MMF (26.5625Gbaud 12.6GHz) [D]*1 IEEE802.3cd Draft 2.0
400GbE/8 MMF (26.5625Gbaud 11.2GHz) [D]
400GbE/8 (26.5625Gbaud 19.34GHz) [D]
400GbE/4 SMF (53.125Gbaud 26.5625GHz)[D]
400GbE/4 SMF (53.125Gbaud 38.7GHz)[D]
64GFC SMF (28.9Gbaud 14.45GHz) [D]
64GFC MMF (28.9Gbaud 12.4GHz) [D]

*1: MP2110A-095 #5#(FC, Coherent Eye #%E7 > Test Pattern 73
Variable LA D% ERFCENE
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# A3.10-2 HFrrILMERE (i)

5H

Optical Noise

Big
MP2110A-022, 023, 025, 026, 032, 033, 035, 036, 039 ¥4 #i ¥
At MP2110A-054 FEHEHIEF | MP2110A-054 #5#r *2
SMF Input, 1310 nm, | fRFEfE 3.4 uWrms, RZFEAH 4.8 pWrms,
OTU4 Filter BARAE 4.3 pWrms HARfE 6.1 pyWrms

SMF Input, 1310 nm,
No Filter

RZEfH 5.4 uWrms
ARAE 7.5 uWrms

RFEfH 7.6 uWrms
R KAE 10.6 uWrms

MMF Input, 850 nm,
OTU4 Filter

RZEMHE 6.7 uWrms
HKRfE 8.4 pyWrms

RZEfHE 9.5 uWrms
AfE 11.9 pWrms

MMF Input, 850 nm,
No Filter

RZEfH 8.1 uWrms
R ARAE 10.5 uWrms

RZFEE 11.4 pWrms
ARAE 14.9 uWrms

MP2110A-030 #£4# 1
5t MP2110A-054 FEF5#ERE | MP2110A-054 437 *2
SMF Input, 1310 nm, | fRFEfE 4.8 uWrms, REME 6.8 uWrms,
OTU4 Filter BARAE 6.1 pWrms K KRfE 8.6 uWrms

SMF Input, 1310 nm,
No Filter

RZEAH 7.6 pyWrms
R ARAE 10.6 uWrms

R 10.8 pyWrms
ARfE 15.0 uWrms

MP2110A-040 & #{FHF
FfF MP2110A-054 FEH5HEF | MP2110A-054 #4535 *2
SMF Input, 1310 nm, | fRFEfE 5.8 uWrms, RZFEE 8.2 pyWrms,
OTU4 Filter ARAE 7.3 uWrms BRfE 10.4 pWrms

SMF Input, 1310 nm,
No Filter

KRZEfH 7.8 uWrms
R ARAE 10.6 uWrms

RFEME 11.0 pWrms
ARAE 15.0 uWrms

MP2110A-042, 043, 045,

046, 049 #AHKy

At

MP2110A-054 FEHA#H R

MP2110A-054 #4aH5*2

SMF Input, 1310 nm,
OTU4 Filter

RZFEME 4.1 pWrms,
HARAE 5.2 uWrms

RZFEfHE 5.8 uWrms,
HARAE 7.4 pyWrms

SMF Input, 1310 nm,
No Filter

RZEfH 5.5 uWrms
ARAE 7.5 uWrms

RFEfH 7.8 uWrms
R ARAE 10.6 uWrms

MMF Input, 850 nm,
OTU4 Filter

RZEAHE 7.0 uWrms
ARfE 8.9 uWrms

KRZEMHE 9.9 uWrms
HARfE 12.6 uWrms

MMF Input, 850 nm,
No Filter

RZEfH 8.6 uWrms
&AM 11.1 pWrms

RFEE 12.1 uWrms
ARAE 15.7 uWrms

* 2: MP2110A-054 #£#REOMEIL, vV B ORITHEH T2, ZOMDT x

FITENIZ MP2110A-054 FEFEE OfEA 1w H 92,
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# A3.10-2 HFrrILMERE (i)

5H

PRy

Mask Sensitivity

Maximum Input
Power (Before
Distortion)

Absolute Maximum
Power (Before
Damage)

Optical Return Loss

MP2110A-022, 023, 025, 026, 032, 033, 035, 036, 039 #AHfikT

MP2110A-054

MP2110A-054 #4aH5*2

SMF: {{ZffH —15.0 dBm
(1310 nm, OTU4 Filter)
MMF: fXZEff —12.0 dBm
(850 nm, OTU4 Filter)

SMF: {{ZffH —13.5 dBm
(1310 nm, OTU4 Filter)

MMF: Xl —10.5 dBm
(850 nm, OTU4 Filter)

MP2110A-030 #£5# 1

MP2110A-054 FEf#H

MP2110A-054 #4#H5*2

SMF: X% —13.5 dBm
(1310 nm, OTU4 Filter)

SMF: fX#f# —12.0 dBm
(1310 nm, OTU4 Filter)

MP2110A-040 s

MP2110A-054 FEH4#

MP2110A-054 $5# 1 *2

SMF: X% —12.0 dBm
(1310 nm, OTU4 Filter)

SMF: fX#f# —10.5 dBm
(1310 nm, OTU4 Filter)

MP2110A-042, 043, 045, 046, 049 43 HF

MP2110A-054

MP2110A-054 #4a#H5*2

SMF: {{ZfH —14.0 dBm
(1310 nm, OTU4 Filter)

MMF: fXZ#&fH —12.0 dBm
(850 nm, OTU4 Filter)

SMF: {{ZfH —12.5 dBm
(1310 nm, OTU4 Filter)

MMF: fXZ#&fE —10.5 dBm
(850 nm, OTU4 Filter)

Mask Margin 7% 0%(ZE|zE T2/ NV —OHEE

OLHEE N HEHE)

MP2110A-022, 023, 025, 026, 032, 033, 035, 036, 039, 042, 043, 045, 046,
049 FEHIRF
R#fE -2 dBm (SMF Input), @ 1310 nm, ExR = 8 dB D15 5-#LHIIF
R#EME +2 dBm (MMF Input), @ 850 nm, ExR = 3 dB D15 Z#1 i
MP2110A-030, 040 #5# s
RFEME +2 dBm (SMF Input), @ 1310 nm, ExR = 4 dB D15 SELHIEE
<Average>
+5 dBm (SMF Input), +7 dBm (MMF Input)
<Peak>
+8 dBm (SMF Input), +10 dBm (MMF Input)
&AMl —27 dB (SMF Input), @ 1310 nm SMF Fiber i HE
RFME —20 dB (MMF Input), @ 850 nm MMT Fiber #2#¢ ¢
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# A3.10-2 HFrrILMERE (i)

IEH g
Optical Power Meter
Range MP2110A-022, 023, 025, 026, 032, 033, 035, 036, 039, 042, 043, 045, 046,
049 FEHF
—18~0 dBm (SMF Input)
—18~+2 dBm (MMF Input)
MP2110A-030, 040 #4HIRE
—18~+2 dBm (SMF Input)
Accuracy RZFEfH*£0.55 dB (0~+2 dBm)
R fE+0.35 dB (-12~0 dBm)
R#EfEL0.6 dB (-18~-12 dBm)
OE Monitor Out MP2110A-054 #A# R 2B D CRU #2fit H O/E 4% 013 5t i 1
Conversion Gain MP2110A-030 #£3§If
<SMF Input>: REAE 48 VIW
MP2110A-022, 023, 025, 026, 032, 033, 035, 036, 039 & HiIF
<SMF Input>: RZEfH 60 VIW
<MMF Input>: RZEfH 33 VIW
MP2110A-040 #5#IR
<SMF Input>: RENE 42 VIW
MP2110A-042, 043, 045, 046, 049 4 K¢
<SMF Input>: RF&E 53 VIW
<MMF Input>: RFEHE 29 VIW
Connector K Connector (f)
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A.3.11 CRU (MP2110A-054)
# A.3.11-1  CRU Input

IHH B
Data Format NRZ, PAM4 available (PRBS pattern)
Operation Baud Rate | 25.5~28.2 Gbaud
Sensitivity RZFEE 10 mVp-p*1L *2

R RfE 20 mVp-p*!
Maximum Amplitude | 800 mVp-p

Maximum Amplitude | 1 Vp-p
(Before Damage)

B /7 Zero Substitution Pattern PRBS 215-1 (Z7C, 500 bit VA E
Connector K Connector (f)
Termination 50 O, AC fEH&*3

*1: 25.78125 Gbit/s (23T, PRBS231-1 NRZ, Loop Bandwidth = 10
MHz, Single-ended, Mark ratio 1/2, MP2110A PPG % { H

%2: 25+5°C 1BV T
%30 DC k43T 50 QHHTA L T GND (2#&

A-32



A3 YTV T R=—

# A.3.11-2 CRU Output

I5H g
Output Mode CRU Output 2>HH 1183515 5% Recovered Clock 7, AJ1E B DI ATEE,
72120, A= DA —H NI ATIEFDY Clock DG O I H 115 5 Al HE
Recovered Mode CRU Output % Recovered Clock (Z7% EFF
Amplitude RFME 480 mVpp
Clock Frequency 12.75~14.1 GHz (Half Rate Clock)
Additive Jitter RFEAE 250 fs*1 *2 *3
(RMS) BRI 400 ¥ *4
Loop Bandwidth LU 2B R Al pe
4MHz
10MHz
Bitrate/1667
83 B 120 dB/dec
Lock Detection Detection #&REHY
Through Mode CRU Output % Through |Zi% & FF
Amplitude RZFEME 500 mVp-p
Operation 0.1~1.7625 GHz (1.7625 GHz % 28.2 GHz @ 1/16 Clock)
Frequency
Additive Jitter RFEE 200 fs*3 *4 %5
(RMS) BRI 400 fs*+ *5
Connector SMA, female
Termination 50 Q, AC f& &
Waveform Format FEIE

*1: 25.78125 Gbit/s, 26.5625 Gbit/s, 28.05 Gbit/s (ZFV T, 1/4Clock
Pattern, Loop Bandwidth = 10 MHz, Single-ended, MP2110A PPG %
il 1

*2: AJJRIE 400£100 mVp-p
*3: 25+5°C (BT

*4: ADIRME 400 mVp-p

*5 25.78125 Gbit/s, 26.5625 Gbit/s, 28.05 Gbit/s (ZF T, 1/16Clock fF

Pattern, Single-ended, MP2110A PPG %{#H o
A
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A.3.12 26G/53G CRU (MP2110A-055)

% A.3.12-1 Optical Data Input

Sensitivity

Absolute Maximum
Power

Optical Return Loss
geA=Su TPl

S| B

Fiber Singlemode fiber

Wavelength 1260~1620 nm

Data Format NRZ, PAM4 available

Operation Baud Rate | 51.0~58.0 Gbaud
25.5~28.9 Gbaud

Sensitivity (for 53G) | fAFfE Outer OMA 100 pW*1
BAAE Outer OMA 265 pW*2

Sensitivity (for 26G) | ftF&fE Outer OMA 100 pW*3
BAAE Outer OMA 265 pW*4

Stress Signal RZFEH  Outer OMA 630 pW*5

+9.0 dBm (Average)
+12.0 dBm (Peak)

(A=

Zero Substitution Pattern PRBS 215-1 (2T, 500 bit VA k=

~30 dB*6

Connector FC/PC
*1: 53.125 Gbaud, PRBS13Q, PAM4, LBW = 4 MHz, TDECQ < 2.0 dB,
25+5°C (2B T
*2: 51 Gaud, 53.125 Gbaud, 58 Gbaud, PRBS13Q, PAM4, TDECQ < 2.0
dB, LBW =4 MHz
*3: 26.5625 Gbaud, PRBS13Q, PAM4, LBW =4 MHz, TDECQ < 2.0 dB,
25+5°C {2V T
*4: 25.5 Gbaud, 26.5625 Gbaud, 28.9 Gbaud, PRBS13Q, PAM4, TDECQ
<2.0dB, LBW =4 MHz
*5: 53.125 Gbaud, SSPRQ, PAM4, LBW = 4 MHz, TDECQ = 3.4 dB,
25+£5°C {IZBWT
*6: 1310 nm 2BV T
#*& A.3.12-2 Data Out SMF Optical
EH R
Insertion Loss RFE 1.5 dB*
RARAE 2.3 dB*
*%: 1310 nm IZBWT
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% A.3.12-3 Recovered Clock Out

IHH Bis
Output Mode CRU Output 2>HH 1183515 5% Recovered Clock 7, AJ1E B DI ATEE,
72120, ATHE S D ANV—HINFIATNE 5755 Clock D& DA77 v g
Recovered Mode Recovered Clock Out % Recovered Clock (Z#% & IRf
Amplitude RFEAE 440 mVpp
f/IME - 340 mVp-p
Clock Frequency 6.375~7.25 GHz
(1/8 Clock for 53 Gbaud Operation and 1/4 Clock for 26 Gbaud Operation)
Additive Jitter RFEME 200 fs*1 *2 *3
(RMS) BRI 400 fs*10 %2
Loop Bandwidth LU 2B R Al pe
4MHz
10MHz
Bitrate/1667
8 B —20 dB/dec
Lock Detection Detection #RE®HY
Through Mode Recovered Clock Out % Through (2% ERF
Amplitude RFME 220 mVpp
fe/IME 200 mVp-p
Operation 0.1~1.81 GHz, 3.19~3.625 GHz (3.625 GHz I% 58 GHz ® 1/16 Clock)
Frequency
Additive Jitter RF&ME 200 fs*1 *3
(RMS) BKAE 400 fs*1
Connector SMA Connector (f)
Termination 50 Q, AC &4
Waveform Format ViENIEA

% 1: 26.5625 Gbaud, 53.125 Gbaud, Clock Pattern A 7J5F, Outer OMA =0
dBm AJJ

*2: LBW =4 MHz
*3: 25+5°C IZRWT
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fiéR A HH

A4 HEe-—ikTERE

&AL HEE
IHH Bis

LED £/~ Standby, Power, Remote

BERT A4 ~7'vav Fail, Status, Output, Error

Scope AT ar Fail, Status
Pne ~xay 7, BB EOYIIIL, 77V r— a1 RURROR/IME
T ANVEANE BIET T AIVRAE, WERT 7AIARLE, BET 7 AVt L,

HE=E— (pg £721% png BT 71 /L)

U1 YT 4 Ay 0S8 U\ EFEi, 77 Vr—a iz —HF RS Ah—L7 5,

VE—h L HT2—A

Ethernet, GPIB

JEL D B

HDMI, Display Port, USB3.0 G/ SR /WiZ 4 R—D),
USB2.0 (IEfH 3%/ 6 8—F), Ethernet (2 /"—1, 10/100/1000 Base-T),
Line-Out, Mic

0S Windows Embedded Standard 7 %72iZ Windows 10 IoT Enterprise 2019
LTSC*
PEBRL IS A SSD, 60 GB L4 |
k0 TGHMRELY 7 Ny = 7 & B INL 72856 OEVEISPRGESS
KA4-2 RIEMHHEE
eS| B
EMC EN61326-1, EN61000-3-2
LVD EN61010-1
oA/ N 100~120V (AC), 200~240V (AC), 50~60 Hz
THE =300 VA*2
BRI +5~+40°C
PR Vi i —20~+60°C
*1: 100V £ & 200V %% HEGIVEZ
*2: [REMEA (MP2110A-014, 023) ([ZBTAHHEETE /1L 150 VA
& A4-3 HEHRITERE
= ik
HE 142.5 mm(H) x 422 mm(W) x 389.4 mm(D), &Lz & £T
B 11kg UIF
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f1&R B #HeiEfE

B.1 System Menu

% B.1-1 System Menu D #EAZ EME

IHB MEAfE
Dock/Undock Dock
Remote Control
GPIB
Address 1
Raw Socket
Port Number 5001

B-1



fid% B #ZIRIRENE

B.2 PPG/ED

% B.2-1 PPG/ED O#HREE
IHH #IEAfE
Data/XData OFF
Bit Rate Standard Variable
Bit Rate 25781250 kbit/s
Bit Rate Offset 0 ppm
PPG Amplitude 0.40 Vp-p
Ext ATT 0dB
ED Input Condition Single-Ended Data
Ext ATT 0dB
Threshold 0 mV
PPG Test Pattern PRBS 279-1
PPG Test Pattern Logic POS
ED Test Pattern PRBS 279-1
ED Test Pattern Logic POS
ED Test Pattern Tracking ON
ED Result “All”
Result Time Start Time
Reference CLK Internal
Sync Out PPG_1/8Clk
Clk Out Ch1/2
Gating Cycle Repeat
Gating Period 1S
Current ON

B-2




B.3 Scope

B.3 Scope
#& B.3-1 Result V1R D¥EAREE
I5H FIEAE

ChA ON™*1.*3
OFF*2

Ch B ON

Ch C ON™3

ChD ON*3

Control Ch All

777 RN IE Overlap™1.*3
Single*2

*1: MP2110A-021, MP2110A-022, MP2110A-023, MP2110A-032,
MP2110A-033, MP2110A-042, 33X MP2110A-043 D355

* 2 MP2110A-025, MP2110A-026, MP2110A-035, MP2110A-036,
MP2110A-045, 350X MP2110A-046 O34
NR—=ar 7 LTI, Ch A BNERENEEA,

*3: MP2110A-030, MP2110A-039, MP2110A-040, X7 MP2110A-049
DA

Scale/Offset DFIHEIZDVWTIE, [ B.3-7 Amplitude ¥ A 7RI Ry I A | %
ZHLTLIZEN,
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fid% B #ZIRIRENE

# B.3-2 Setup 4705 KRYIR

IHR MEAfE
General
Sampling
Sampling Type NRZ
Sampling Mode Eye
Test Pattern Variable
Number of Samples 2048
Accumulation Type Persistency
Limit Type Time
Time 10.0 sec
Samples 10 million
Waveforms 100 wims
Averaging 10 wfms
Pattern 10 patterns
Utilities
Color
Waveform Gray Scale
Mask Purple
Display Information
Preset Information On
Label (72L)
Warning
Overload On
Questionable Eye On
Save
Screen Copy
EYE/Pulse Shot Capture
Inverse Background Color Off
Waveforms Only Off
Pattern Capture
Samples / Ul 32

B4




B.3 Scope

% B.3-3 Measure /7045 HRyo R

IHB MEAfE
Amplitude/Time
Display On
Equalizer™*!

Display Equalized Waveform On

Equalizer Type TDECQ

Optimization Auto

Number of Precursors 2

Tap Count 5

Tap
1 0.000000
2 0.000000
3 1.000000
4 0.000000
5 0.000000
6 0.000000
7 0.000000
8 0.000000
9 0.000000
10 0.000000
11 0.000000
12 0.000000
13 0.000000

% 1: MP2110A-095 NS CWBEE

B-5
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% B.3-3 Measure #4705 RYIR (§iE)

IHB MEAfE
Mask Test

Mask Test Off
Eye Mask Select N/A
Test Method One Shot
Margin Type Hit Count
Hit Count 1 samples
Hit Ratio 5.0E-05
Mask Margin 0.0%
Align Method Zero/One/Crossing
Align Marker Display Off

X1 0.50 UI

AX 1.00 Ul

Y1 2

AY 2
Mask Area Restriction Off

Angle 0 degrees

Width 0.10 UI

* 20 IHIEIEHVER A,

% B.3-4 Setup (NRZ Amplitude/Time) #4705 Ryo X

I5H MEAfE

Time

Rise/Fall Time 20/80%

Rise/Fall Time Correction Off

Correction Factor 0.0 ps
Eye Boundary

Offset from Crossing 0.50 UI

Width 0.20 UI
SNR Definition

Noise Measure Area

Zero Level + One Level

B-6




B.3 Scope

% B.3-5 Setup (PAM4 Amplitude/Time) &4 7AS Ry R *

HR MEAfE

Configuration

Sample Timing Track to Middle Eye

Timing

Eye Center Type Maximum Eye Width

Peak Power Hit Ratio 1.00%
EYE Height/Widths

Eye Opening Definition Zero Hits

Linearity Definition

IEEE Clause 94

TDECQ
Target SER IEEE
(mantissa) 4.80
(exponent) E-04
Optimize Threshold On

*:  MP2110A-095 23S TV D5 G
% B.3-6 Jitter Measure &4 7045 Ry R*
IR #IEAfE

Algorithm
PDJ Measurement Off
Standard STM-0(51.84M)
PDJ Filter LP
Measurement Edge Type ALL

Advanced
TJ Measurement BER 1.00E-012
Fixed RdJ Off
RdJ Value 1.00 ps rms
Correction Factor Off
DJ (Scale) 1.00
RJ (Scale) 1.00
RJ (rms) 1.00 ps rms
Define Threshold Auto
Manual Crossing 50%

ki

MP2110A-096 NI TWDEHE
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% B.3-7 Amplitude #47BJ 7RI X

1HR MEAfE
Scale Offset
Scale 100 mV/Div*1
(FaL)*2
Offset 0 mV*?
0 uW*2
Attenuation 0dB
Tracking*3 Off
Channel Math*4 Off
Define Function CHA+CH B
Scale *5
Offset 0 mV
O/E*2
Input Connector (Wavelength) MMF 850nm *6
SMF 1550nm *7
Conversion Gain *8
Responsivity *8
Input Power —7.00 dBm
Filter Selection No Filter
Extinction Ratio Correction Off
Extinction Ratio Correction Factor | 0.00%

*1: BRAVET 2 —ADEE
%92 YA BT —ADLPE

% 3: MP2110A-023, MP2110A-025, MP2110A-026, MP2110A-033,
MP2110A-035, MP2110A-036, MP2110A-043, MP2110A-045, 33X O*
MP2110A-046 Z &<

sk 4: MP2110A-021 D4
%5 WIHIMEIZHVER A,

%6: MP2110A-026, MP2110A-036, MP2110A-039, MP2110A-046, 31O
MP2110A-049 O34

*7: MP2110A-022, MP2110A-023, MP2110A-025, MP2110A-030,
MP2110A-032, MP2110A-033, MP2110A-035, MP2110A-040,
MP2110A-042, MP2110A-043, 33X MP2110A-045 O%5

* 8 HAEEZ Input Connector (Wavelength) OFHUEIZIB W CIFE ST E

B-8



B.3 Scope

#B.3-8 Time #47BJHRYIR

IHB MEAE
Rate
Data Clock Rate
Tracking Off
Tracking Target 26G
Recalculate Option Clock Rate
Clock Rate 6 445 313 kHz
Divide Ratio 4
Symbol Rate 25 781 250 kbaud
Divide Ratio Detect On
Precision Trigger*! Off
Scale/Offset
Unit Ul
UI On Screen 2 Ul
Offset™2 0.00 UI
Pattern Length
Tracking Off
Master PPG1
Length 511 symbols
Software Delay
Channel A 0.0 ps
Channel B 0.0 ps
Channel C 0.0 ps
Channel D 0.0 ps

% 1: MP2110A-024 N E# S CWDEEE

*2: Sampling Mode D% EAY [Pulse] D4
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#&B.3-8 Time #47OJHRVIR (#ZF)

IHB MEAE
CRU #7213 CRU(26G)*3
Operation Mode Off
Clock Recovery
Operation Rate Variable
(Rate) 25 781 250 kbaud
CRU Loop BW 10 MHz
Auto Relock On
CRU %7ziX CRU(53G) *4
Operation Mode Off
Clock Recovery
Operation Rate Variable (51.0-58.0Gbaud)
(Rate) 53 125 000 kbaud
CRU Loop BW 4 MHz
Auto Relock On

% 3: MP2110A-054 N #HSIHL CWDGE
k4: MP2110A-055 NMEH SN CWDIEA

B-10



B.3 Scope

% B.3-9 Histogram /4L

1HR MEAfE
Histogram Off
Axis Amplitude
X1 0.50 UI
X2 1.50 Ul
Y1 100 mV*1
100 uW*2
Y2 —100 mV*1
—100 uW*2

% 1: MP2110A-021, MP2110A-023, MP2110A-033, 511" MP2110A-043
D E

% 2: MP2110A-022, MP2110A-025, MP2110A-026, MP2110A-030,
MP2110A-032, MP2110A-035, MP2110A-036, MP2110A-039,
MP2110A-040, MP2110A-042, MP2110A-045, MP2110A-046, :3L O
MP2110A-049 D4

#* B.3-10 Marker /s JL

I5H #EAfE
Marker Disp Off
X1 Off
X2 Off
Y1 Off
Y2 Off

B-11




fid% B #ZIRIRENE

B-12



11k C Z 717V

ZITHE, vAZT 7 ANOHERRI OV TERBLET

Cl RRUITFAIAERR oo, C-2

C-1



ek C Z717HHHE

C.1 RRUIT7AILiLHk

Sampling Scope THLAIATP~V AT 77 A L OHARIE, IROEFBVTT,

£ CA1-1 TRIIT7AILiLH%

HH T
PRGET7ANVZ C:\Users\Public\Documents\Anritsu\MX2
10000A\Userdata\Mask
77 ANVALIE T txt

VAT T AL, THRANEXD 774 TT,

v AT<— 0, =100% (min.), 100% (max.)DEED, 3 FEEHD~ AT DIE M.
D E 77 AN CERELE T,

Top

100% (max.)

~100% (fnin.)
o

Middle

Bottom

C1-1 RRUDEEZR

c-2



C1l ~VRIZT7AL7LFF

AT T AL, RONFELRHLET,

#FC1-2 YRIITFAIEREINTA—4

AE BREINTA—S &
Version Masks Version#1 P Ee il TIEEN,
Mask 4 Fr Mask 4 Fr BB _EICERSID Mask 4T3,
Mask FE¥H Relative Mask Relative: #RIE 5 0 D FEFEA LR TRREL
Fixed Mask F9°, Mask HBARIZATIMEED
RIEIZISC T EL £,
Fixed: #RWEJ7 [f) O JFE A2 % [E 7B H CTE%
FELFET, Mask JEEIZANE
SORIBICELT—E T
Top fE kD JHEHE TOP X Y X min Y_min | Top/Middle/Bottom fE3Z #1410 X, Y
X_maxY_max JEREEFRELET,
Middle fi%> | MIDDLE X Y X_ min |X-min, Y_min /& Mask Margin 73—
JEEFEE Y min X_max Y_max 100% REDJEFTT
- , X i 3
Bottom fibt®> | BOTTOM X Y Y min | -0ax, Yomax (£ Mask Margin 7
it +100%FRFD HEAEC9,
Ly X_max Y_max

JERRITRR T 10 MR E TEET
KREROGEIT 1 ERELET,

C-3




ek C Z717HHHE

>>>>>>5>>>> START >>>5>5>>>>>

Masks Version#1

<1GFC ; 1G Optical Fibre Channel Mask (1.0625 Gbps)> Relative Mask;

Top

Middle

Bottom

X

_ a2 OO0

-1
-1
-1
-1
-1

Y
99
1.3
1.3
99
-1
-1
-1
-1
-1
-1
Y
0.5
0.8
0.8
0.5
0.2

X_min
0

0

1

1

-1
-1
-1
-1
-1
-1
X_min
0.5
0.5
0.5
0.5
0.5
0.5
-1
-1
-1

-1
-1
-1
-1
-1
-1

>>>5>>>5>>>> END >>5>5>>5>>>>>

Y_min
99
1.6
1.6
99
-1

-1

-1

-1

-1

-1
Y_min
0.5
0.5
0.5
0.5
0.5
0.5
-1

-1

-1

-1
Y_min
-99
-0.4
-0.4
-99
-1
-1
-1
-1
-1

-1

X_max
0

0

1

1

-1
-1
-1
-1
-1
-1
X_max
0
0.4
0.6
1
0.6
04
-1
-1
-1

-1
-1
-1
-1
-1
-1

C.1-2 RRUI7AILEHI

Y_max
99

1

1

999

-1

-1

-1

-1

-1

-1
Y_max
0.5

1

1

0.5

0

0

-1

-1

-1

-1
Y_max
-99

-99
-1

1
-1

-1

C-4
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11k D

MEFE PR ALARES

D.1 /NLARINZ— F AL

BERHENSIZONT
HIE RS ITRERR ORI EMEED 2 f5ELET BEMICRIE RS 2N
FTHE LA EAROFHN THIUE, BHLHIELET,

JER AT 2T MF2412C ~ A7 7 Vo2 0 o2 08560, J8H
W Hhte FE O PN E AR FEDSITIRDEFBVT T,

MF2412C-003 f&EL : 0.1 ppm

MF2412C-003 B9 : 0.01 ppm

P TV I aAT—T 1T MP2110A 2 32856 0, #RIEOHIE RS
1115 A.3.9-2 R T v/ ERE] D Amplitude Accuracy ZZHRL TLZE0Y,
B ERHENSOFFEFN 2R DRI LUET,

£ D.1-1 RIBOBEFHENS

AIENE (V) AEHEE (mV)* BERHEMNS (MV)
0.96 19.6 39.2
0.80 17.2 34.4
0.64 14.8 29.6
0.12 7.0 14.0
0.10 6.7 13.4
0.08 5.5 11.0

% : Scale % 100 mV/div, Offset % 0 mV (TR EL 72X DOWE RFENS T,




D.1 LRGBS

£D12 /LR/E—UREBR HRHMBRIEER (MP2110A-093 ML)
JE e e e
x5 | gt b | | memen | EERSE &%
Sync Out 28200000 3524964.8 3525035.2 B
24300000 3037469.7 3037530.3 ah
WEFvxv PPG 1 2 3 4
WY (=)
aRYH RIEE (B & /IME AIEE HEKIE B8
Data Out 0.1 Vpp 0.06 Vp-p Vpp 0.14 Vp-p ek
0.8 Vpp 0.62 Vp-p Vpp 0.98 Vpp ek
Data Out 0.1 Vpp 0.06 Vp-p Vpp 0.14 Vp-p aeh
0.8 Vpp 0.62 Vp-p Vpp 0.98 Vpp ek
W%
aARYAR S| & /IME AIEE HEKIE CEa)
Data Out Crossing 40% % 60% &a
Rise Time ps 17 ps aeh
Fall Time ps 17 ps aeh
Jitter (rms) ps 0.9 ps E
Data Out Crossing 40% % 60% BT
Rise Time ps 17 ps ek
Fall Time ps 17 ps ek
Jitter (rms) ps 0.9 ps ek
AX 2—
aRYH RIEE (B & /IME AIEE HREKIE B8
| o ew




11k D [HEEFBRTIAREE
£DA3 SULRSA—URER HARRERSE (MP2110A-093 HY)
JE e
x5 | gt b | | memen | EERSE &%
Sync Out 28200000 3524964.8 3525035.2 B
9500000 1187488.2 1187511.8 ek
WEFvxv PPG 1 2 3 4
WY (=)
aRYH RIEE (B & /IME AIEE HEKIE B8
Data Out 0.1 Vpp 0.06 Vp-p Vpp 0.14 Vp-p ek
0.8 Vpp 0.62 Vp-p Vpp 0.98 Vpp ek
Data Out 0.1 Vpp 0.06 Vp-p Vpp 0.14 Vp-p aeh
0.8 Vpp 0.62 Vp-p Vpp 0.98 Vpp ek
W%
aARYAR S| & /IME AIEE HEKIE CEa)
Data Out Crossing 40% % 60% &a
Rise Time ps 17 ps aeh
Fall Time ps 17 ps aeh
Jitter (rms) ps 0.9 ps E
Data Out Crossing 40% % 60% BT
Rise Time ps 17 ps ek
Fall Time ps 17 ps ek
Jitter (rms) ps 0.9 ps aeh
AX 2—
aRYH RIEE (B & /IME AIEE HREKIE B8
| o ew




D.2 REVEEHH

MUY

& D.2-1 RYKRHE tEResERECHER (MP2110A-093 #L)

WEFvyxVED 1 2 3 4
B {EJE R
axRgs EvbL—rEREME | tH&/IME | ERABIERER THmRXE =k
Data Out 28200000 kbit/s 1E-12 Bt
24300000 kbit/s 1E-12 &5
Data Out 928200000 kbit/s 1E-12 B f
24300000 kbit/s 1E-12 a1
AR
axRgs EvbL—rEREE | tH&/IME | ERABIERER TR mRXE =k
Data Out 25781250 kbit/s 1E-12 B f
Data Out 25781250 kbit/s 1E-12 Bt
ASL YL e R —>
aARr93 INR—> T z/IME ER AIFEFHER THmXIE =k
Data Out PRBS2/7-1 1E-12 Bt
PRBS2/9-1 1E-12 e
PRBS2/15-1 1E-12 B
PRBS2/23-1 1E-12 ENREE
PRBS2731-1 1E-12 e
Data Out PRBS27-1 1E-12 e
PRBS2/9-1 1E-12 a5
PRBS2~15-1 1E-12 e f+
%
PRBS2/23-1 1E-12 o D
PRBS2731-1 1E-12 a5
T
axRys EvkL—rEREME | tH&/IME | ECAIERER THmRXE =k
Data Out 925781250 kbit/s 20 LB
Data Out 925781250 kbit/s 20 N




fIdR D MEERABRTIRE

& D.2-2 RYRHER MeREERECHER (MP2110A-093 HY)

WMEF¥x L ED 1 2 3
B {EJE R
axRgs EvbL—rEREME | tH&/IME | ERABIERER THmRXE &5
Data Out 928200000 kbit/s 1E-12 B f
9500000 kbit/s 1E-12 B
Data Out 28200000 kbit/s 1E-12 Bt
9500000 kbit/s 1E-12 e
ZAE R
axRgs EvbL—rEREE | tH&/IME | ERABIERER TR mRXE &5
Data Out 25781250 kbit/s 1E-12 Bt
Data Out 25781250 kbit/s 1E-12 b f
ASL YL e R —>
aARr93 INR—> T z/IME ER BIEFER THmXIE =k
Data Out PRBS2/7-1 1E-12 ek
PRBS2/9-1 1E-12 a1
PRBS2/15-1 1E-12 a5
PRBS2/23-1 1E-12 e
PRBS2731-1 1E-12 a5
Data Out PRBS2/7-1 1E-12 e
PRBS2/9-1 1E-12 e
PRBS2~15-1 1E-12 a5
PRBS2/23-1 1E-12 a5
PRBS2731-1 1E-12 &
T
axRys EvbL—rEREME | tH&/IME | ECAIERER THmRXE &5
Data Out 925781250 kbit/s 20 LB
Data Out 25781250 kbit/s 20 AR

D-6




D38 YTV aRa—

D3 o) oA Rxa—7

PR e
£ D.3-1 LARILFEE
aR943 REBE | H&/IME B EfE = KE =k
ChA 1 1900 mV| +186.5 mV mV| 42135 mV| &%
200 mV | —-213.5 mV mV | —-186.5 mV e
ChB | 1900 mV| +186.5mV mV| +2185mV| &%
—-200 mV | -213.5 mV mV| -186.5mV G
WU —A—=HDfER +0.35 dB BIN (=12 dBm PL_E, X3 A{H)
£ D.3-2 FINT—A—HDFEE (ChA)
N Average
. FNT— T4 . T4
ARYE RE 2 mpER Pov:veLSdBm) £ /ME LARILE CEyn
/,EIJIE‘“E
MMF 850 nm dBm dBm dB
SMF 1310 nm dBm dBm dB
SMF 1550 nm dBm dBm dB
£ D.3-3 F/NT—A—BDHEE (ChB)
a e Average
. FNT— T . T
aRYR R 2 mpER Pov:veL(dBm) £ /ME LARJLE =i
/EJJE“E
MMF 850 nm dBm dBm dB
SMF 1310 nm dBm dBm dB
SMF 1550 nm dBm dBm dB




f/#% D [trEFABRIARTE
= D.3-4 FN\T—A—ZADHEE (ChC)
a e Average
: s 87— i . i
aRYE RE 2 mpE Pov:ve[_ﬂ(dBm) £ /ME LRJLE = KiE
/EJJIE“E
MMF 850 nm dBm dBm dB
SMF 1310 nm dBm dBm dB
SMF 1550 nm dBm dBm dB
% D.3-5 F/NT—A—BDHEE (ChD)
T Average
. HNT— T . T
/EJJ}E“E
MMF 850 nm dBm dBm dB
SMF 1310 nm dBm dBm dB
SMF 1550 nm dBm dBm dB
CRU (MP2110A-054)
% D.3-6 CRU Output
ST
&
fHm %
Operation Rate | Jitter RMS*' | Jitter RMS*2 stEfEe’

25.78125 Gbaud

26.5625 Gbaud

28.05 Gbaud

% 1: PPG1 Data OB ZHIE L 7-5E R
*2: CRU Out O A RIELT-FEE

* 30 IROATEA

Jsaa = \/(‘]CRU )2 - (‘]PPG )2

26G/53G CRU (MP2110A-055)

FAHELET,

% D.3-7 CRU Output

2L
s

ae
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(1) IEC60825-1 Safety of laser products. Part 1: Equipment classification,

requirements and user's guide

(2) IEC61010-1 Safety requirements for electrical equipment for measurement,

control, and laboratory use - Part 1:General requirements

(3) IEC61280-2-1 Fibre optic communication subsystem basic test procedures -
Part 2-1: Test procedures for digital systems - Receiver sensitivity and overload

measurement

(4) TEC61280-2-2 Fibre optic communication subsystem test procedures - Part
2-2: Digital systems Optical eye pattern, waveform and extinction ratio

measurement

(5) TEC62150-2 Fibre optic active components and devices - Test and

measurement procedures - Part 2: ATM-PON transceivers
(6) IEEE Std 802.3-2015 IEEE Standard for Ethernet

(7) ISO/IEC 14165-115 Information technology - Fibre channel - Part 115:
Physical interfaces (FC-PI)

(8) ITU-T G.651.1 Characteristics of a 50/125 um multimode graded index

optical fibre cable for the optical access network
(9) ITU-T G.652 Characteristics of a single-mode optical fibre and cable

(10) ITU-T G.707 Network node interface for the synchronous digital hierarchy
(SDH)

(11) ITU-T G.709 Interfaces for Optical Transport Network (OTN)

(12) ITU-T G.825 The control of jitter and wander within digital networks which are
based on the synchronous digital hierarchy (SDH)

(13) ITU-T G.957 Optical interfaces for equipments and systems relating to the

synchronous digital hierarchy

(14) ITU-T 0.150 General requirements for instrumentation for performance

measurements on digital transmission equipment

(15) ITU-T O.151 Error performance measuring equipment operating at the

primary rate and above

(16) ITU-T O.172 Jitter and wander measuring equipment for digital systems which é
are based on the synchronous digital hierarchy (SDH) E

(17) ITU-T O.173 Jitter measuring equipment for digital systems which are based on
the Optical Transport Network (OTN)

(18) ANSI INCITS Project 2221-D / Rev 3.10 Fibre Channel - Physical
Interface-6 (FC-PI-6)

(19) InfiniBand Architecture Specification Volume 2 Release 1.3.1
(20) CFP MSA CFP Hardware Specification Revision 1.0

(21) CFP MSA CFP4 Hardware Specification Revision 1.1




flégk E ZEXHE

(22) SFF Committee SFF-8438i OSFP (Quad Formfactor Pluggable)
Transceiver Rev 1.0

(23) SFF Committee SFF-8635 OSFP+ 10 Gb/s 4X Pluggable Transceiver
Solution (OSFP10) Rev 0.6

(24) SFF Committee SFF-8665 OSFP+ 28 Gb/s 4X Pluggable Transceiver
Solution (OSFP28) Rev 1.9

(25) SFF Committee SFF-8679 OSFP+ 4X Base Electrical Specification Rev 1.7
(26) Common Public Radio Interface CPRI Specification V7.0

(27) Open Base Station Architecture Initiative Reference Point 3 Specification
Version 4.2

(28) JIS C5491 [HARDEH -G R — I E H L]

(29) JIS C5495 [YAnik HHEERL — T 2 — VHIIE J7ik]

(30) JIS C5954-2 [z ik HAEHNR &t — 3B K ONAIE 7 1k — S 2
ATM-PON HtRT o o—o3]]

(31) JIS C6112 [+ - EidSefmtU 7 F k-5 Ey a—/ L@l

(32) JIS C6802 [L—-F i o7z 4 Hivfe ]

(33) TV ER A TR T VUG S HlER DY — L E ]
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/technical-n

otes/dwl009696
(84) 72Uk &4 TESD/EOS IZ kA [EA 72 37 DO E Bt 6 5

https://www.anritsu.com/ja-jp/test-measurement/support/downloads/application
-notes/dwl18357

(35) TUVVRRR S TV o2 T DI DTV 7 2Aa—7128% TJ, DI, RJ
53 BiEfEAT ]
https://www.anritsu.com/ja-jp/test-measurement/support/downloads/application
-notes/dwl009655

(36) 7UUVRERSAL [V RIEREOFREE Y~ Z Al IETE ]
https://www.anritsu.com/ja-jp/test-measurement/support/downloads/technical-n

otes/dwl009656
37) 7V SAL [YEYCLEAiE TIEE ]

https://www.anritsu.com/ja-JP/test-measurement/support/downloads/manuals/d
wl010775

(38) 7oV kkA AL [28 Gbit/s @l T AT X /UEHITBITHL 7 F AT+
7 VT AT ]
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/application
-notes/dwl008944

(39) 7R AE [PAMA4 (5 5584 BER lEY U 2—a]
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/product-int
roductions/dwl17851

E-2.


https://www.anritsu.com/ja-JP/test-measurement/support/downloads/technical-notes/dwl009696
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/technical-notes/dwl009696
https://www.anritsu.com/ja-jp/test-measurement/support/downloads/application-notes/dwl18357
https://www.anritsu.com/ja-jp/test-measurement/support/downloads/application-notes/dwl18357
https://www.anritsu.com/ja-jp/test-measurement/support/downloads/application-notes/dwl009655
https://www.anritsu.com/ja-jp/test-measurement/support/downloads/application-notes/dwl009655
https://www.anritsu.com/ja-jp/test-measurement/support/downloads/technical-notes/dwl009656
https://www.anritsu.com/ja-jp/test-measurement/support/downloads/technical-notes/dwl009656
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/manuals/dwl010775
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/manuals/dwl010775
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/application-notes/dwl008944
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/application-notes/dwl008944
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/product-introductions/dwl17851
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/product-introductions/dwl17851

ZIREIT =V F S TT,

. Ea_ll:l? . 5!;&? “IE Bit Rate Standar'd Value....ooooovviiieiiniiiiiiiccie, 5-8
Bottom Mask Failed Samples.........c..ccooeevvveenennn. 6-95
0 BU o 1-33
O LIl i 1-42 c
1 CAL it 6-11
CAPLULE....uviiiiieee et 6-115
1/16 Clock PALEern woosvvvssvssvvssvsssrssnsnees 510 CC e 5-24
1/2 Clock Pattern ...........cccccoeviii 5-10 Center.... . 6-23. 6-96, 6-106, 6-108
1/2C10CK ..o 5-15 Center Mask Failed Samples ... 6-95
1/4C1\‘ock .................................................................. 5-15 Ch TEACKING oo 419
LE Y s 135 61 U 515
CRB/4 oo 5-15
. 7 ) l/j?&“j '\”LE Change Network Connection.........cccoceeecueirnunennnee. 4-15
Channel Math .........ccoccviiiiiiieiie e 6-110
A CLEAT ..eeieiee ettt 6-111
Accumulation TYDPE ......eeeeeeveeeeeeeeeeeeeeeeeeeeeeeeeeenae 6-69 CIKR OUL e 5-6, 5-15
Acquire CLoCk RAe .....vveeeeeeeeeeeeeee oo, 6-65 Coherent Eye.......cccoovvviiiiiiiiiiiiiiiiiececeiieecee e 6-110
A et 6-112 Composite HiStoGram ..o, 6-20
AQVANCEA T oo 6-38 CONtINUOUS ...vevveeeiiie ettt 6-93
ALGOTIERI oo 6-36 Control Chi...occcvveeiiiiieeeiiee e 6-4
Alignment Marker .........o.oveveevvreeeeeereeeeeseeeeseen. 6-96 Correction Factor.......cccccevviiiiiniieiiniiieiieee, 6-39
All BER ROSUIES oo 4-920 Correction Factor........ccccceeveiiieeecieeeiciiieeeiee e 6-85
ALLEAZES v 6-21 CRU o 6-49
ALl MeASUTOINONES ..o 4-18 CULTENE ...etviieeiiee ettt eree e e e e eeae e e eeaeeas 5-6
ATLOFE e 6-108 Current Mask ..o, 6-95
AL OULPULS ... 4-17 D
All SAmPIes ..ouvveeiiiiieiiiiiiieee e 6-21
AmPlEUde....c.eiieiiieiiice e 6-106 Data Clock Rate .oooovrsvvrsrsssssssnss s 664
A a4 DCD oo 1-33
AMPIEUAS/TINE oo 6-29 DD e 1-33
ANGLE oo 6-97 DDJ HIStOram . .coooovess v 621
AtEenUALION .....oovveivieiieieeieeee e 6-77 DDI VS Bt oo 623
Auto Seale 6-74, 6-75 DDPWS ..ottt e 1-24
AVETAZING ..oocvviiivieeeieeee e 6-72 Default Name/ROOE ....cooovvessvvsssvvnssivssssnesns 4
AXIS ittt 6-106 Define Function... ..o 6-110
Define Threshold.........cccceeiviiiiiniiiiiiiiiiiiccee 6-39
B Delete..uiiiniiieiiiie et 6-113
Bathtub ... 1-21, 6-18 Differential 50 ORMccovveevviiininiiiis 518
Before USe .o 4-13 DiASPlay..ccccoiieiiiee e 6-31
BER .oooomrvvooooeeesoosees s 1-20 Divide Ratio......ooovrvviiiioniiniiiiiiis 6-63
BERTWAVE DB oo, 1-9 D o 1-33
BERT 7S5 OB T oo 92-6 D (SCALE) ..ot 6-39
Bit EX0r RALe oo 1-20 Dock/Undock .....cooeeveiiiiiiiiiiiiiiiieeeeeeeeeee e 4-13
Bit RAE ...coooooreevoveeeooee e 1-21, 55 Dual-Dirac BER Bathtub .......cccoooiviviniinnnn 6-16, 618




H5/

Duty Cycle Distortion........ccccceeeeeeecniieeeeeeeeecnnnneen. 1-22
E

Earliest EAge ......ooovviiiiiiiiiieeee 6-23
EC e 5-24
ED Input Condition .......cccccceeeeeeiiiiiiieeeeeiiciiiieeeeennn, 5-5
Elapsed Time ..........covvvvvvvvvivvereeeiierrereeerererererererennns 5-23
Equalizer.......coooeeeeiiiiiiiiiiieeeeeeeeeee e 6-33, 6-40
ER oot 5-24
Error Addition.........cccceeviiiieeniiie e 5-6
Estimate RJ/DJ Histogram...........cccevvvvvvvvvvveennnnns 6-15
Estimate RJ/PJ Histogram ...........cccccooevnnninnnnnnn. 6-19
EXIt oo 4-16
EXt CIK 1740 .vveeiieeiieeiie ettt 5-7
External Attenuation...........ccccveeeevveeeeniieeeeiieeens 5-18
Extinction Ratio......cccceevcieeiiiiiiieiiieicieeeeiee e 1-26
Eye AmMpPlitude .......ooovvvvvvviiiiiieiiieeeeeeeeeeveeeeeen 1-26
EYE Boundary ZZ8 9. 6-84
Eye Center TYPE ...ccocvevievviieeeiiieeeieee e 6-34
Eye Crossing Percentage.........cccoovveeieeiecnnnennennn. 1-26
Eye Height .....ovviiiiiiiiiiiiiiceeeeee e 1-27
Eye Levels . ... 1-28
Eye MasK.......ccoviiiieiiiiiiieec et eeirreee e 1-28
Eye Mask Select.......ccccovevieeiiiiiiiiiiieeceeennns 6-91, 6-93
Eye Opening Definition .........cccccceevieieiviieeenieeens 6-34
| DS o U =3 o o R 1-29
Eye SKEWS ..ot 1-30
Eye Width......coooovieiiieciiecieceeeee e 1-31
Eye Widths....cccooveiiiiiiiiiiceeecc e 1-28
F

Fall EAGES ..uuuuueiiiiiicccccccccc e 6-21
Fall Samples ....cccovveeiiiiiiiiiieeeceeccee e, 6-21
Fall Time ..coocuveeeiiiiiiiiiceeceeeee e 1-39
Fixed R .ooooiiii 6-39
Free RUNNING ... 6-11
G

Gating CUrTent .......ceeeeevveiiniieeeeeeeecciieeee e 5-21
Gating Cycle......coovvveiiiiieeiiiieeceeeeeeeee e 5-6, 5-21
H

Histogram MarKker..........cccceeeeeieiiiiiieieec e, 6-106
History Reset .....cccoveeuvuinininininiiiiieiininnnnnnnns 5-6, 5-23
Hit Count ..o.eeeeeeiiiieeieeee e 6-95
Hit Ratio...cooceeeiiiiiiiiiiciiceeeee e 6-95
Hits oo 6-106

|

INfINItE . ceieiiiie e 6-69
INItIAlIZE covveviieeieeeeeeeeeeeeeeeeeeeeeee 4-12
Insert Error......cccoovveiiiiiiiiiiieee e 5-17
Insertion EXror..........evvvevvvevieeeeeieieeeeeeeeeeeeeeeeeeeenenens 1-42
Internal .......ccovviiiiiii e 5-7
Inverse background color............ccceeeeeeieinnnennennnn. 6-115
1) PSP PSRUUPPPRIOt 1-33
Ttem Selection ........oovvvvvviiiiiiiiiiiiiie 6-31
J

G e —————————————————————— 6-16, 6-18
I e 6-16, 6-18
J O e ————————————————————————— 6-16, 6-18
1773 PSR PPPPN 1-32
Jitter Measure ¥ A 7OV RYT A covivieeeeieeeeeanenn 6-36
L

Latest EAge .....oooviiiiiiiiiiiiiiiiiieee e 6-23
Length c.oooovviviiiiiiiiiiiiieeeee s 6-66
Level SKEWS...oovvvviiiiiiiiieeieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeveraaees 1-34
LeVelS PP eeeeeiiiiiiiiiieieiiieeeeeeeeeeeeeeeerer v, 1-34
Levels RMS ..o 1-34
Limited ....ooooviiieiieeiee e 6-69
Linearity.....ccooveeieeiieiiiiiecce e 1-34
Local/Panel UnlocK ..........ccovvvvvveeiiiieiiiiiiiiieiieeeeee, 4-12
M

Manual CrosSing........ccccvveeeeeeeeiiiiieeeeeeeeeiivreeeeeennn 6-39
MATKET ..uviviiiiiiiiiiieiiiiieieeeeeeee e 6-108
Mask Area Restriction ..........ccccoeeevvveeeeeeeeicinnenennn.n. 6-97
Mask Margin ........cccceeeeveviiiieee e 1-35
Mask Margin.......ccccccvvvvvvvvevvreierrrnneenrernnerereeere., 6-95
MASK TESE .vvvvvvvvvriiiiiiiiieirieirirreeeirrrieerrerrrerereeereeeaeaan 6-42
Mean......ovveiiieeiiiiieie s 6-106
Measurement Edge Type.....ccccoovvvviviiiieeiicninnen.n. 6-36
MINIMIZE...uvvveviiiiiiiiiiiiiiiiieieierarerreerreererrrerera———————— 4-13
N

NEG .. oottt 5-11
N0i1SE MargiN.....ccceeeieiiiiiirieeeeecciireeeeeeeeeiineeeeee e 1-35
NRZ Amplitude/Time...........cccoeevvvveeeeeeeecinrneneennn. 6-84
Number of samples .......cccceeeeveiiiiiiiieeiiinns 6-70, 6-71
(@)

OFE oo 6-44, 6-47
OFfSEE covvvviiiiiiiiiiiiiieieeeeeeeeeeees 6-23, 6-110




Offset from CroSsing.......cccccveeeeeeeeviiieeeeeeeencnnnenen. 6-84
OK e 6-115
OMA Lottt et 1-35
Omission Error .....cooceeviiiiiiiniiiniiiiieecceeeeeee 1-42
One Level ..o 1-35
ONe ShOt.cceiiiiiieiiieieeie e 6-93
OPCIL .t 4-10
Outer Extinction Ratio .......ccoceeeviiinienniiiinieneens 1-36
Outer OMAL.... oo 1-36
OVETLAPD ettt 6-8
OVErShOOt .....eveeeeiiieeeiece et 1-36
P

PAM4 Amplitude/Time .......ccccceeevveniiirieeeeeennneen. 6-89
Panel LocK......cooriiiiiiiiiiiccececc e 4-12
Pattern ....oooeeieiieee e 6-23
Pattern Sync ......cooovveeiiiiiiiiiiii e 5-13
PDJ FIlter ..coccoveeviiecieeiieecie et 6-36
PDdJ Measurement ........ccooceeeerveeeeninecensieeeennineeenn 6-36
PDJ VS Bit coueeiiieeiiiieeiie e 6-23
PersiStenCy ... 6-69
Pertial Noise Margin ........cccccceeeeveecniiineeee e, 1-37
P e 1-33
PJ Calculate......ccueeeeeiiiiiiiiieiiieeeiee e 6-22
PJ vs Frequency ..o ceeeceeeeceeiecececcccceceececceeeeeeeenenn 6-22
POS. e 5-11
Power Configuration.........cccceevvireeeciieieeciieee e, 2-19
Power EXCUTSION ....ccccvviiiiiiiieeiieeeeiee e 1-37
3 TSR 1-37
el 6-106
PPG Amplitude ... 5-5
PPG Data/XData.......ccceeevvieeeniiieeeiiee e 5-5
PPG/ED ..ottt 5-3
PPG/ED DO HIIRL M ..o, B-2
PRBS et 1-38
Q

QUICK MENU.....eeiiiiiiiiiiiieiceiiteeeee e 6-8
R

RAte .oveieeiiiiic e 6-48
Reference CLK ........coooviiiiiiiiiiiiiee e 5-6
Remaining Time................cccoo 5-23
Remote Control.......ccoecviiiiiiiiiiiiiiie e 4-14
Repeat ..o 5-21
Result T A R i 6-3
Result T4 R i 6-12

Rise Edges.....cooovvviiiiiiiiec e 6-21
Rise Samples .....ccceeeeeiveiiiiiiiieiieciiieeeeeeeeeeeeee e 6-21
Rise Time.....cooovviiiiiiiiiiieeee e 1-39

R (PINS) 1. v 6-39
R (SCALE) ettt 6-39

Save To Clipboard .........ccccceeveiviviieeeeeiciiieeeeeeeees -
Save To File ...cocviiiiiiiiieciceeceecee e, -

Standard........cccceeerieieiiie e -
Start TIMe .....ceeeeeiiiieiiieeecee e -
Start/StoP ..ooeveeeiiiiie -
StAd DOV .t -
Symbol Rate .......ccoovvviiiiiiiiiiiiiiieceee e -
SYNC LSS .. -
N 374 0 1o 10§ APPSR -

Sync Output ZZET 5

System Information ........c.cccoeeevviiiiieeiiniiiiieeeeeeens -

System Menu ........ccoovvieiieiiiiiiiiiieee e -
System Menu OFHAFEEM oovooveevieeieieeeieee, B-1




H5/

Threshold ... 5-18
THLE e 6-8
TIME. .ot 6-70, 6-106
L e 1-33
Td Histogram ........ccccceeeeeeeiiciniiieeeeeeecireeenn. 6-15, 6-17
TJ Measurement BER ........................ 6-16, 6-18, 6-39
Top Mask Failed Samples.........ccccccoeveviiiieeeieennnns 6-95
Total Exror.......ccccooeeiiiiiiiii 1-42
Total Failed Samples .........cccoovvveeieiieiiciiiiieeeeeens 6-95
Total SAmMPlesS......coovuvviiieeeieiiiiieeeee e, 6-95
Total Waveforms ..........ccooeviiiiii 6-95
Tracking Off .........cooovviiiiiiiiiiiiieeeee e, 6-66
Transition Time ........ccccceviiiiiiii 1-42
Trigger setting WIoNg ........ccccvvvereeeeericiiieeeeeeennnnns 6-11
U

Undershoot.......ccccoeeeeiiiiiiiii 1-42
Untimed .....oooooiiiiiiiii 5-21
Update...oooeeeiiiiiiiiii 6-96
Utlities ..o 6-111, 6-112
\"/

VECP oo 1-42
W

Waveform ........cooo 6-70
Waveforms Color..........eeeeeeeiiiurieeeeeeiiiiiieeeeeeeeeeans 6-115
Waveforms only.......cccccoeiieiiiiiiiiiiieiiiieeee e, 6-115
WIdth ..o 6-84, 6-97
Windows 7 A7 hY T HRIRTD oo, 2-21
Z

710 LeVel..uoeneee e 1-42
Z:00MM TN Looiniiiiic e 6-23
/70703 4 N0 10§ 6-23

W50 &
&

TATTLAELTR oottt 1-26
T ABEIE et 1-26
A B S et 1-27
TA 7R o e 1-29
A ettt et 1-31
T AT AL et 1-28
T VT =BT AL R e 2-19
VA A N = S e I SR 4-16
RO HHESOMERETRBR ..o 7-11
RO TR R TE T D oo 5-17
Ly
A =T R I =T Il e 2-15
2
AR T DRERR oo 4-2
T4 RTDFRIRITIEEZETTD e, 4-13
DAV RTRIRETAMET D e 4-13
T PR <ottt 1-13
T T ettt 1-11
T LA TATL R oo, 8-9
H
B <o 2-2
HEICRRTDEYMIETIETD e 6-78
B DA —VETHEET D oo, 6-74
B T D HEE A TIEE T2 oot 6-76
T TR ODBEBI A TITE oot 6-78
BT ZTEZE T2 oot 6-73
T T B B TE T D e 5-7
D o o T e 8-4
TT T B e s 8-5
T I IV et e e eee e 8-6
I T e e e eeeae e 8-4
I TV TT7SUILIZI N e 6-60
Iy I — R AR TET D e 6-65

EF-4



H5/

[+

PIERRDEREL v, 5-18
IR D R A IET B, 6-77
-
FEIE et 8-26
THEZHIRETD oo, 6-83
Control Panel DR TE ......oooeeieeeeeee e 2-22
S NN = A S S AT o 2-21
<
FIHEL oo 8-28
Yo TV T ALV ORI =T e, 1-40
P TV AT BAT—T DY EME oo, B-3
YTV AT AT—T OVERERBR oo 7-22
WIS AIND I e 8= S U1 S - SRR 6-55
L
LEUMBL UL e 5-18
BEZI EARBEDZR IR e 4-21
H 2 et 6-59
VAT IEREFTITRT D o 4-16
VAT DA 2B TE T D e, 4-8
TAT IUTT N e 811
S et 1-32
DI BIRHIT oo, 6-79
Do AT (Advanced Jitter).........oocevevevevevenennnnn. 6-103
DI ZIRHT (BY€) v 6-101
JETIBEZR DL oo, 2-14
TEIEEL oo 1-26
FREEDZRIR v 4-21
T TR ST 2-4
FEMETE oottt 1-43
PRHE LRI O TE v 6-79
VTR N TE T Do 6-64
j—
BAEATIZ STV e, 4-6
yca
RS ROPHAE TAZHTETD e, 4-13
MERERER T SR

FRDBRHES e D-5

YL TV T A VORI =T i, D-7

PXIVAIRG U FEIELR (e D-3
5 T A RPRPRR 2-2
FRTEHI T oo 6-31, 6-48, 6-54

%

T TG R e 5-23
T EFE B ARTET ™D et 5-24, 6-114
BT H DR TEETRTT e 6-80
TESAEZ T T D oo 4-12
BIESRMET 7ANDDFEAA T i 4-10
TET DI E ZBIT D e 6-81
TUE DBRIBEFE T e, 6-104
T EBEIAZE TR T oottt 6-81
VTR ETH TR R oo 4-7
VIRI 2T R =V BRIRTD oo, 8-7
e
SEB EDSOEERT oo 1-39
SEH EAVERR, SEH FAEER O

TE ITIEZBRTE T D e, 6-85
SED T DNEERT oo 1-39
O R OBEIEFTN T —EFRET D 6-76
5
F X FIET AT EIERIRT D e, 6-91
T
T FUVEEZBIIET D oo 6-73
F = FUVEEZAZIE T2 i, 6-73
T D ATI T oo 4-5
T B ZNVEET D e 6-73
F T AT AT IO T TR e 1-22
B T — R BT Do 2-13
BT EZTETRT D oot 2-12
&
[V TV OBEHTE et 2-18
P T T e 1-42
B ettt ne 1-16
Fo—=ZRABV T et 6-111
I

D TE AT et 8-2
(X
JBETE oot 8-28
TETHTZ L oot ae e 2-11
TEFEDTEFLTRITR (oo 6-110
PETEDTNTE oo 6-79
TEIEZETRIEU T e 6-6
WIEE RV T OGO ZRIET D 6-78




H5/

WA EREEL CETRERET D, 6-69
W BEREERTREMIRT D 6-70
PN B D FETE ettt 6-66
IRH U BB TET D e 5-9
PRARIVEIS T ettt 4-12
PRBIVTEY T D et 4-12
PRI T ZIRBET D oo, 4-12
IV AING = FE A ZROPERERER oo 7-2
[0
T RT ZDRZHETTIE: oo, 8-3
K77 AN —T VOO EOEE .o 2-16
FEZETHIRIE e 1-35
AR T BZAE LTI oo, 6-105
AT ERFZIZEIR (ot 4-21
E S RERDTR oottt 1-20
B RERD AT AT D oo 5-17
L B ettt ettt 1-21
/S\
T AIATHE

TR ettt ———————————————— C-2
T 7 ANARLT

AR T T ATV e 4-11

TE SR L O ERE T e 4-9
BT N TORIBFHREDBAEEAZ 1 4-18
I T ORI A — NV Z R CISTAITE 6-77
~
SEIAERILIR <o 6-71
3
B e 8-27
L= HEE T TD e, 6-108
LATT AR e 6-80, 6-91
AT OB EFTIIET D oo 6-96
A DRAIEE IR T D oo 6-97
AL T L et 1-35
TRV R TE L TCIATTANET D e 6-94
VAT =L ZNIET D oo 6-93
B RAEIDDNZD e 6-68
1
REIZF = ATT7 IV e 4-5

BIIZE <ottt 8-28
K
R e 1-20
THTER ettt eens 1-17
Y
U — MR ODBET oo, 2-15

#7/-6.



	表紙
	安全情報の表示について
	安全にお使いいただくために
	ソフトウェア使用許諾
	はじめに
	このマニュアルの表記について
	目次
	第1章 概要
	1.1 BERTWaveの紹介
	1.1.1 MP2110A BERTWave
	1.1.2 MP2100B BERTWave

	1.2 構成
	1.2.1 標準構成
	1.2.2 オプション
	1.2.3 応用部品

	1.3 特長
	1.4 用途
	1.5 用語
	BER: Bit Error Rate (ビット誤り率)
	Bit Rate (ビットレート)
	Bathtub (バスタブ)
	DCD: Duty Cycle Distortion (デューティサイクルひずみ)
	DDJ vs Bit
	DDPWS (Data Dependent Pulse Width Shrinkage)
	Dual Dirac Estimation
	Extinction Ratio (消光比)
	Eye Amplitude (アイ振幅)
	Eye Crossing Percentage (アイクロス比率)
	Eye Height (アイ高さ)
	Eye Levels (アイレベル)， Eye Widths (アイ幅)
	Eye Mask (アイマスク)
	Eye Pattern (アイパターン)
	Eye Skews (アイスキュー)
	Eye Width (アイ幅)
	Jitter (ジッタ)
	Levels p-p，Levels RMS，Level Skews 
	Linearity (リニアリティ)
	Mask margin (マスクマージン)
	Noise Margin
	OMA (Optical Modulation Amplitude，光変調振幅)
	One Level (1レベル)
	Outer ExR (Outer Extinction Ratio)
	Outer OMA
	Overshoot
	p-p (peak to peak)
	Partial Noise Margin
	Partial TDECQ
	Power Excursion
	PRBS (Pseudo-Random Bit Sequence)
	RIN OMA
	Rise Time (立ち上がり時間)， Fall Time (立ち下がり時間)
	RMS (root mean square，実効値)
	Sampling Oscilloscope (サンプリングオシロスコープ)
	SNR (Signal to Noise Ratio，信号対雑音比)
	Symbol Rate
	TDEC (Transmitter and Dispersion Eye Closure)
	TDECQ (Transmitter and Dispersion Eye Closure for PAM4)
	Total Error (トータルエラー)
	Transition Time
	Undershoot
	VECP (Vertical Eye Closure Penalty)
	Zero Level (0レベル)

	1.6 省略語

	第2章 ご使用になる前に
	2.1 開梱と設置
	2.1.1 開梱
	2.1.2 設置

	2.2 各部の名称
	2.2.1 正面パネル
	2.2.2 背面パネル

	2.3 電源の接続
	2.3.1 電源電圧を確認する
	2.3.2 電源コードを接続する

	2.4 周辺機器の接続
	2.5 リモート制御機器の接続
	2.6 光ファイバケーブルの取り扱い上の注意
	2.7 同軸ケーブルの接続
	2.7.1 同軸ケーブルの接続に関する注意
	2.7.2 同軸ケーブルの静電気放電方法

	2.8 電源の投入と切断
	2.8.1 電源を投入する
	2.8.2 電源を切断する

	2.9 コントロールパネルの設定
	2.9.1 Windowsデスクトップを表示する
	2.9.2 Control Panelの設定
	2.9.3 外部モニタの設定

	2.10 破損を防止するための注意事項
	2.10.1 静電気，過電圧に関する注意
	2.10.2 バイアスティー使用時の注意

	2.11 Windowsのセキュリティ対策
	2.11.1 ファイアウォールを有効にする
	2.11.2 Windowsの重要な更新プログラムをインストールする (Windows Update)
	2.11.3 アンチウイルスソフトウェアを利用する


	第3章 測定例
	3.1 ビット誤り率を測定する
	3.2 波形を観測する
	3.3 多チャネル光モジュールのビット誤り率を測定する

	第4章 ウィンドウを操作する
	4.1 ウィンドウの構成
	4.2 データの入力方法
	4.3 システムメニューを設定する
	4.3.1 Save
	4.3.2 Open
	4.3.3 Screen Copy
	4.3.4 Initialize
	4.3.5 Panel Lock
	4.3.6 Local/Panel Unlock
	4.3.7 Before Use
	4.3.8 Minimize
	4.3.9 Dock/Undock
	4.3.10 Remote Control
	4.3.11 System Information
	4.3.12 Exit

	4.4 複数チャネル信号の出力
	4.5 複数チャネルでの同時測定の開始と停止
	4.6 測定の設定を複数チャネルで連動する
	4.7 複数チャネルのBER測定結果を表示する
	4.8 日時と状態の表示

	第5章 BERTの操作方法
	5.1 BERTの設定手順
	5.2 PPG/ED画面
	5.2.1 基準クロックを設定する
	5.2.2 ビットレートの設定
	5.2.3 パターンを設定する
	5.2.4 出力波形を設定する
	5.2.5 Sync Outを設定する
	5.2.6 Clk Outを設定する
	5.2.7 ビット誤りを挿入する
	5.2.8 誤り検出方法を設定する
	5.2.9 EDの測定条件を設定する
	5.2.10 測定結果
	5.2.11 測定結果を保存する

	5.3 設定の制約事項

	第6章 サンプリングオシロスコープの操作方法
	6.1 測定の手順
	6.2 画面の説明
	6.2.1 Resultウィンドウ
	6.2.2 ジッタの表示
	6.2.2.1 Eye測定の表示
	6.2.2.2 ジッタ解析 (Advanced Jitter) のグラフ

	6.2.3 Setupダイアログボックス
	6.2.4 Measureダイアログボックス
	6.2.5 Amplitude O/Eのダイアログボックス
	6.2.6 Time CRUのダイアログボックス

	6.3 校正と調整
	6.3.1 レベル校正
	6.3.2 暗電流の調整
	6.3.3 特殊波長使用時の調整 
	6.3.4 自己診断の実行

	6.4 CRUの設定
	6.5 レートの設定
	6.5.1 シンボルレートの設定
	6.5.2 クロックレートと分周比の設定

	6.6 パターン長の設定
	6.6.1 NRZ
	6.6.2 PAM4

	6.7 データの収集
	6.8 スケールの調整
	6.8.1 自動調整
	6.8.2 縦軸の調整
	6.8.3 横軸の調整

	6.9 波形の測定
	6.9.1 測定項目の設定と表示
	6.9.1.1 NRZ
	6.9.1.2 TDECQの測定手順

	6.9.2 マスクテスト
	6.9.3 ジッタの解析
	6.9.4 ヒストグラムを使用した測定
	6.9.5 マーカの使用
	6.9.6 波形の演算表示
	6.9.7 トレースメモリの使用
	6.9.8 ラベルの表示
	6.9.9 測定結果の保存


	第7章 性能試験方法
	7.1 パルスパターン発生器の性能試験
	7.1.1 性能試験に必要な設備
	7.1.2 周波数確度
	7.1.3 波形
	7.1.4 スキュー

	7.2 誤り検出器の性能試験
	7.2.1 性能試験に必要な設備
	7.2.2 動作周波数
	7.2.3 受信感度
	7.2.4 最大入力レベルとパターン
	7.2.5 エラー検出

	7.3 サンプリングオシロスコープの性能試験
	7.3.1 性能試験に必要な設備
	7.3.2 振幅確度
	7.3.3 光パワーメータ
	7.3.4 CRU (MP2110A-054)
	7.3.5 26G/53G CRU (MP2110A-055)


	第8章 保守
	8.1 日常の手入れ
	8.2 コネクタの交換方法
	8.3 光コネクタ・光アダプタのクリーニング
	8.4 ソフトウェアバージョンを表示する
	8.5 ソフトウェアを更新する
	8.6 オプションライセンスを追加する
	8.7 システムリカバリ機能
	8.7.1 WES7の場合
	8.7.2 Win10の場合

	8.8 校正
	8.9 保管
	8.10 輸送・廃棄

	付録 A 規格
	A.1 構成
	A.2 BERT
	A.2.1 共通性能
	A.2.2 パルスパターン発生器
	A.2.3 誤り検出器

	A.3 サンプリングスコープ
	A.3.1 チャネル構成
	A.3.2 共通性能
	A.3.3 時間設定
	A.3.4 測定
	A.3.5 Utilities
	A.3.6 保守
	A.3.7 水平システム
	A.3.8 デジタルシステム
	A.3.9 電気チャネル
	A.3.10 光チャネル
	A.3.11 CRU (MP2110A-054)
	A.3.12 26G/53G CRU (MP2110A-055)

	A.4 機能・一般性能

	付録 B 初期設定値
	B.1 System Menu
	B.2 PPG/ED
	B.3 Scope

	付録 C ファイル仕様
	C.1 マスクファイル仕様

	付録 D 性能試験記録表
	D.1 パルスパターン発生器
	D.2 誤り検出器
	D.3 サンプリングオシロスコープ

	付録 E 参考文献
	索引



