MP2110A
BERTWave

ikEREAE

5 33 hix

oz EY-REICTEAVEEOIC. BRElE
RIZEBRT. KEEZDLT BFALTESLN,
AEFHMEEBITREL TS,

7o) UBRREH

EEES: M-W3831AW-33.0



ZEFEHMDITRIZDONT

LU TEAGEHCHEDEREEEITH-OIC, BIROBEICELTTREOLIGI T FILT—FEANTRLICET
HIEREIRELTOET BB E D CEEL E CHERFIRIEL TS,
TERORTREEVIURILE, ZOTRTHARBICHERASNTLSLIERYER A, T, HMERGENKEIZEEND
EE BRICYMFFEINUNBEENZORICEASNTLEWMEE N HYET,

RKEFDRFRIZDONT
A BIE  ERLsTAE RCE R ESCESPBLI AR B LERLES .
A B SRS RCEE RIS TAN RN ERRA S HTLERLET.

A SR BELGTAE BEEEOREO AKOBEICESB TN B BENRR. T,
MEHBEDREDHNTHSNDEIBRBAHHEERLET .

WRICRRFLEIREICERASNLSLURILIZONT

MR D NI PIREBERTOBELIZ, FHEARZE(C, RE LB IVEELDOEEEHRET E-HDRTABYET,
NHDRTFRIZERALTHWAYVURILOEKRIZDONTHTHZEBRELT, FEIZH - TS,

® BIETAETRLET ADOHOEZEILERBAENINTOEYS,

O FANERBHITAETLET . ADHPOELITTFINEARNENINTNET,

A EEDIBREMET S LERLET . ZADPLEICEDABTAEMANTVET

FBRIARELERLEYS . BADHIZEOARABNEMNMTVETS,

%: & DRV F T =EE) AV ARETH S LETRLTVET,

MP2110A
BERTWave
EikERAAE

20174 (FERR29%) 1 A13E (1 W
2026 (H#¥184) 6 A19H (E33hR)

s FPELGLICKZEOR SIRE-RYRWICETIRBEEET LN HBYET,
- HAAGLICKRED— B E T LA EmREH - BRI HLEELET,
Copyright © 2017-2026, ANRITSU CORPORATION

Printed in Japan

i1



BEITBEVDL=1LKE®HIC

EHI
i

2354

A B

A WARNING

NO OPERATOR SERVICE-
ABLE PARTS INSIDE.
REFER SERVICING TO
QUALIFIED PERSONNEL.

KIE

& sEAL g&o
L *-
s 2
o ANritsuU »
b uy
<. &

% &

“4rion 8%

BnfEl

EDT75—hI—UERTLU-EAMOREEZS HEET. BT EUIRGEAE
ESRLTESV BikEGBAZER TRV TRELGEZT oI5 B,
RETEEENLHYFET T AROFELLORRAICHLLEYET
BE.CDTI3—FI—VK BRETTIEADI—IPXE LHICAL
BB ELHYET,

BEEATIIIZDONT

AZR(E.IEC61010THET HBEENTI I DHHZTT
BEENTIVII., SXVIVITEZETHERICITE CHEELGO TS
Y,

AKBATELEHBTHICEH KBIZHRMAEIN 3R EREI—FE34Ea
TUMAEHL, TREBHRETOTHLFEAL TSN, 7T—REKE
IHLLBWTEREZEHRTIL. ABEFLITRICOGNDIERESTHESE
EITBETNDHYET F-. REBREBHETIETAIHYET,

RBORSFISOVTIE, FIEDNZEERT. KKPRESHGENR
RERMUA-SHF-EEHABEOY—ERTIL D= 7ICEREEL TS
SV AHFE. BEHREBETRHRBETEITEADT, KEFF2
ZybERIT. RO R FEELGNTIEZEN, RBORERIZE. B
BRI AHYFRAEIZSHEEBGELIRISOUADRESHESI
EREITEEINVHYFET T FEHREHIBIIEENIAHYE
ERS

BBEAAELIZIZYMNIE BEERFOREEREFT 5O HRERET
V—ILABELNTNET, COY—ILIE, FREDINEEZZIT., KKORK
BERLGEDBREFAML- S FELSHARBENOY—ERI DS
FIZE-TOAREFINET . BEHRBE B THERIARE T2 =y IEHE
T, MREREES —ILEBIBLAEWEIZFEL TSN E=ZFITEST
D—ILABEE . BIBSN S LB DO ERERIIZHBTERVLETALH
HEHEENDIGZENHYET .

ARBE.DBTROONI-FBEAEICHSTHEALTZEWN KFZRD
DNREAEUNTRETHE. DT MEEHEETNSIVREHELTRE
TN, REITIEENLHYES T KABOBRA(VTFHRS
[TERETEHLIICHELTZEL,

111



BEITBEVDL=1LKE®HIC

:I:L
=]
Y I \ L/

Atw - BRI—FEBRIVEVIMDSHRVWT. BRCI7VOEBEDIZIYEER
YRR TLIZELY,
- BRAVEVFEEHMICERL TSN, FIYNEBBIZHET S
ERKIZBDBEENLHYET
7o DORABRZERMIERL TSV BRANSEANDE, K
FABMDEEN ELRL. KRIZBEEENAHYFT

B 7E I F - AIEIRFITIE. ZDHFET—RADMEICKRREINTWSELEASES
EAALGNTLZEWN, KBFAEASBET SHEENAHYFT

BESHE  EDOIRLABEARIIEEAT BB A, ROBERAFEL LS
O, BESHEELLTLSS. ABEBERET 5B TNABYES .,
‘ - YRARRRSYTEFBRALTLIESLY,
L SRR —T VAR BRI, KB E RS LUK
M B EBEDT 5 AL TEEL,

- BRI ORBEIVCRBI—TLO., SRENBARREISHFEL#
BEREMEL THLEML TS,

AEBEADAEID ABFAEIDNVITYTHEMELT, VL ER)FHLENEFEMAL
N7y TREMRE TOET, RBETUVYARIT YR MERXEHTITVET O T, H#t
221\ T FFERREBEAMKRREL TS,

T ABROBHFGIIEAR, 25T, RBOOXEIBETY,

N7y TREMDHFG L, HBEOBRBREMOCERALTOSRKEICEIVE
BYFEY

iv




HMERECIR AR DN T

A SSD 22T

FmHHAHEMIZDONT

BEITBEVDL=1LKE®HIC

A\ F
=]
L /T

ABE. T—E2OTOTS LD EBEIERALL T, USBAEYEFERATEE
T, USBAEY (X, ZDFERAEITRYLH-IHEE LBELE LY., K]
HEEBERNBREBEALTLEIBEALHYET,
F—IZEA T, EMMICERERNBD N\ ITITEMEIEEHEHLET,
BE. EEANBOEEICOVTHELER A,
TERDORAITHRITEELTHEALTESLY,
- POEXARITIFUSBAEIZEEMNSIREMSEN TS,
HEINMHIEBBRTIEETALBYET,
USBAEY ., N—FT4RY DVDRSA TR EDHNERFIREARIZDNT
F. T RTCOHEEZRIETHEDTIEHYEEA. HODLOITHERDS
Z.EALTLESLY,

A28(Z(&. SSD (Solid State Drive) ARE SN TLVET , SSDILEFIREE
DEEEZITOTL KULGRBABEZRELTLE>BTNAHYET,
F—IiBA T, EHMICREBENBEDN\VITYITEMELELBOLET
HE, EERABORKICOVTHELEEA,

TREDRITTRITSEFELTERAL TS,

 ABFOHEEREHEERNORETHEALTZEN, T RBREEER
EDHHEA TIEIFEALGENTZEL,
ARBE BT ROOGNREH KRR TREL TS,
BFEVCAEOREAEAAT 7 OBERLE SSHALRNTIZEL,
BERZANIRETRBIIRE OERZEZA LGV TS0,
BEREZANT-KRETERI—FEROY, RELESEFROEBRIL—
H—ZY2=YLBENTESY,

ABICE. BERBMEGBRERBICEYRE-FGLHIHBREFAL
TWEY,

REMEGLTHEAT S5 ChoDHROFGITFEL TS,
EFHHBRLEALETEE. ABERLITFEATELLKLSIEETNLH
YET, ChoDE R, RN TH > TEEG DG S XHERMBRIZK
V%Y,

BE#RAYF: 1005 [E (Scope FtAHaARIALYEZEI)
RIEHR A YF - 500A4E (BERT /O0vsH AFvRILEIYEZ [EE)




FERBETOEAIZON
T

BEUESEKIATOE
AIZDT

BEITBEVDL=1LKE®HIC

:I:L
[=]
Yi I \ /1T

A& FT IXRREBEAIHF SN TOET  FERBETHEAT H&. BRES
FERITENHYET . ZNGE. EREXBEVGERERERT REANLEL
EX R

EHECPHEORRELYETOT, HibKkE - BREBEAR-1EIEKELE
DEBMARIZILIFENEIICLTLEZSW, £, BHEAFIOHRICIEIER
MHRAERESEDILDOLNHYET DT, BRICHERL TS,

vi




m E EEA
TV RRA ST ARG AT RO A IV ARFR AR R L TWDHIE,
RECIZENL DRI, PEEERHR AT (National Institute of
Advanced Industrial Science and Technology) 35OV i85 W 7 &
(National Institute of Information and Communications Technology) 72&
DENIHFFERTIZ L > TRROLIVTZ AR IEREBI N — 7 L2 HEGR 2 FE L
L CRIELZZ I ERR AR L 722 &2 RE L £ 7,

RaE

T VYRS T AR 1 ELPICIE B RN B S<EIEA R A LTS5
BlE, AR L2 B TEE T DL REEL £,

V77 =T DIRFENEIIRNETY 7 v = 74 e IR D& E T,

22U RO L7258 13 ERLREED M BRI LS ETWZEET,

Z OB BRI TODIRIES RINT L Y T DHED GG
BHEAROELEAE, R F7 T B O UuEs LIUTEBICLOMIE DL G,

W E O 2O 2 DB e I LD RO,

BEARORE S FIT AT 32 RFIC DM DS &

KRR MR K E L BRIKETITE DIEN DO R FEH IR LD R D

AN
=

B BRENEIIIEREL AR CREE T A I LD RO A,

AL LIS ORI, Fik F7213 TR ORI, S Ei- 3Btk
ks DA,

FREAN OB AR LIS AR . 20 fn D U <UZS 38 dh £ 72121 4R
s DI E D RO S A,

RN DO EIRE IR E G COMHIC Lo EDL A,
FEERERBE ISR D D I8 D %A,

B <b O, B, - EI3FDIE A OTEB E-13R AL D

FED% 5.

Fo, ZORGEE JRRKFEDOHBA N T, BEEPOFRZESNTZHDITHONT
IRFEL M ET

7B RGO HOWITEHAREIC L > TAELTHREFEBIOBERDOI]
EOBREKIZONWTIL, BEZAVWDRET, 2720, TOBREFFITHEEKR, 4
PO FIFERRBRICIV AL LGB IIZDORY TIEHY EE A,

1

MRFERERBE IS IT DM 11T, LT OXORBRE COEHNLYS L ET,
EH B SR Y 7-550T
YT AN\ BRER
=08

KL AR ATD LATEER L DR | XIS DHRIE M AE T 55

vii



A

WA, SRS A (HRREE T A, Bk, HE, 7ToE=T, LR,
HALKRFERE) BT

R E BRI O TR BRBE
FEIROBRET I TR E B AT HRE

R NG FE T DL BRIR

TS DA ANV I AR AT LB

F 2000 m X HEREE

U], AR EI I N 7 C IR B E I T R AN AT AR B

HAEANDERENWEHLE
ABLLOBFEIZONWTIE, [BWADEE D | ~T AT HEETZIN,

[BRWADLEED X, YHAR— L=V OBV bEX—U TR TEE
R

viii



ENFHLICEATSEE

o AEAIF HEDHEDNKRERZLGEICHEMLTLVEVGELHYFT D
T, B OEFGHRENNFLHLTERSN-BE ., Z42E YD
BEREZELDRET,

o ARERITHFTEINSGERI—FIE. BRERNATY,

o KEGMBLURMIT=a7IIVEE, HEIUVENMFEHLOBKRICIL.
NEASZRUNEEZ ALY, BAREBRF ORI D& IG5
AIZLBELTHHEENHYFET T KEOM@MEEERA KLY, BXR
NoDBEEEICITKERFOBRHHAIZLELT HEENHYET 5
MEBHAR—LR—CFSRBLTZEL,
https://www.anritsu.com/support/export-procedures
ABE ORI a7 EEREFIIENMFEHLTHI5E(E. FHilC
W EOE BB FTITERIZEL,
BHRHEZTAHROT AT IIVELTRELLTH5E(E. EERE
FICTTEFRASINGNED BB FE IR LEL TV EEET L5EFE
WLEILET,



https://www.anritsu.com/support/export-procedures

VIOV EREE

BEKL, THEANZEWEY TN 2T (TalTn T AR B IR OBME R EREETED DTV AE
B LNTFIRY 7N 27 | L ET) &l H (1T, A Ah—L I SREE 25 A, LUF TR | Sl
F) THENC, R 7 =TT (BLFTARBERFFE  EONWET) 2RHATESN, BEERNOAME M
T DOHEICZ R WEIEWTEIGE O, BERIEL, AMEHFTREICEOONH A ICB W TARY 7 N =T %27 )
URHESEE IR ETAHEE (LT, IAREE | LWWET) ICEMAT 28R TEET, BEREBAY 7MY =7 %l
HALZEE BT RIBEZ W ZEWEbDELET,

B1E FrE BIERD
1. BERIT RV TNT =7 2 FE - EE I DE

d) OMEEIZIDHE, TANATLDEE, K
= ZFOMOINBERIRET VY DOEDERH

TH —H R, PR, B, AR, BEL VA,

WAL, FXEEHS S H A CHERL, BR,
G LiTTEEA,

. BEMIT. AR TN =T Ry T T O RT,
1 BOAHEEERR CEET,

L RKYTNI 2T OINR— R =TI TR
VI NAB LT T AL F TS LLITIR
Wy (CIRFEEY) OERITEE S
XFET,

. BRI A TN 2T AR 1 B OHATE
E3 a8

F2& (BRE

TUUVE BERICEDAY 7 =7 O E
(ZEEAREDOAETOHE, B =ADLRERIC
AHRENTRELZ GO, GIOHREFIIOWTRIE
ERDIRVBOLLET, 2L HRRENRT Y
Y OB EIFERRBRICIVECTSH BT
DR TIEHYEE A,

E3% (BF)
1L BERS, BRGAEICENPNTZNEICESE

NANVEY -2 5 I DR QAY i hat i EVEY o1k B N

T =T NEEHA ED LR E I E L

WEEBVICEEL2WEGS CLFITRAESG W

WET) I, TUUIE, T OIS

WC, RY T =7 2 B8 TIEAM, 2ZHL | E£7213

REAERETEOTZNETHLOELET, 7272

L. A FOHFEIBEIZIARY 7 2T OREBEABL

OME . R LTZB BV 25T — 2D IR

ZrExET,

a) BUlE B E A E ISR S QR
H Tl

b) TUUVYBEELIZLSNDY TR =T LOFE A
T

o) TYVYOIKHER R TNy 2T E IR
BB, SaENIh =G

TN TERNWERBHST-IEES

. ATTEICRE T AR EAICBWT, TN, BE

BRIHEDE I CIERT DR A OB EE ., 151
FRIOH SR B MR T IOV TTAHEE
SHTCWEEET,

- R 1 BICRET DA BAITRLRAE RS

MIAY 7R =T 6 7> H F7=13EM#% 30
HWWT BN ORI ESE TV & E T,

Ba4E (BROE

BEMKIT. AV T =T % B, B2 DT,
i AL A AR B L OR A7 &K Bl i I
SRBLUNEE LR OISO BUER i S -
BE G AL S DL IE OB, B AREO
[OIE 2 8 B OVMEE S5 15 | B L O AU A1 B 2 [
Mg HH 2 BRYE | 2 O E N OBt T 235, Bl
H IR S8 K LT VW A T e, B8R
ABLLITENCHL THlgH L2V s D &L, Fiz
S EROEDELET,

BoE (REOKHE)

TV, ARERT S OBEDOE TN, BER
D— DRI GG | FT TR FFED B
B LOE LI RL5E FE IO L TR E 25
BN BREROKHEESH LI E T2 T 5
TENRTEET, BHEICHIOTUVIE, JRAIEL
T 45 HATETIZ, Z0E (BEZONFBIY
FEhiA) ZH DR —LX—ICHEL, 20T
BERICERLLITE AL TEILET,

E6E (R
1. 7OV BREN, AERABFHEOWNT LD

REUDERLIZEE TV OEFHEBLIOZD
OMEMZIRFLI LS, BN HS AR
RIZBE LB LTS RIS R 58 SR ric
HHSNONZFERNDHLIENHIALIZLE F
(TIEFITER LT & &5 AR 2k T&
RNEBOOLNDHEDFERNRHLHLEXT, HHIZ



KA RR T DN TEET,

2. BEREZIIT7T UV, 30 HETETICEE TH
FH~EHTHIEIZEY AERFFE R TS
BHIENTEET,

FETE (BERE
BRI HFE OB EIOERK LT3R A
LTI BRHEEEWSTGE TVIVIEEBR
BRICH L CH BB EORMELZFE R T LN TX
3

HE8E (HREROERH)
BERIL, 56 RICE, AT EERSNE
TIFR T LIELXITEBICARY 7 =7 O %
FIEL, 72UV ORDITIEL, KV TRy =T B L
WENDIZET 2B M EED T IV TIRAE
TIIBEETDLOELET,

FIE (B
A A2 D SRIE IS BT B 2 DFFFRIZHWT
AEUTS5EF%, AR H IS ED DR FIHE
IZOWT, BEREBLOT LV IVITHwHEEZL > TH
HOIZIRRTDHDELET,

5 10 5 (FERE)
AAE TP, AARBEICHEIL, B AREICHEST
fERENDLOELET, AT H#ICE T2
DEF—FOHEBOA BEERHFTIX, s
ML ET,

(LE TR IE)
2020 4F 2 7 29 H
2022 4F 2 7 22 H



TR D IVAIWARRERSCE=HDER

T7AILBT—E2DaE—

HHIVRET S, HLIEHRIZFAESB TERSN DL D LS, FHRIZRIZE
T7AILOT—2%FaE—LIEL TS,

RN I7AINOT—EDAE—DRERIZEIL. AT47 (USB AE!),
CF AEYH—FEE) L EHTERNCIAINRAF Y IERBEL TS,
YIh 7 DEM

LU AHRFLILHFHET IV IV 7 UNES Yo O—R LU/ R b —
JLLI=Y LWL TLE &Y,

TYRT—O~DIESE

BT DRI T—UIE. VAN RBEEADOHEREE LIz YT —V%FER
LTLI=&Ly,

TILIIT (FAINRBEBEDHZ/ILIT) hoDRE

AL Windows A RL—F ATV RTLEEBHLTLET,
ARBERYNT—OANERT DIGEIE. LTOIEEHRLET,

- TFATIA—IEBHMTS

- Windows QEELEHIOTSLEAAM—ILT S

- PUFIAILRY I T EFRATS




Excellent Eco Product
Lightweight
Power saving
Small size

ITaSRNJLIZTDNT

EDOT~UE, Y0 ED HBREREIEEZM L MICRRSINDLOT

To
ZDOT IV OFERE R B L OAR S OREREEONRIL, A X —Fv DT

ViR —Ab— (httpsi//www.anritsu.com) 2 ELTEE,

X111


https://www.anritsu.com/




[FCHIC

BERTWave >V —X1213 5 OBk ENHY £,

MP2110A BERTWave
I E (M-W3831AW) (4)

MP2110A BERTWave DORE FIELEAR FOEE ., o3/ X DR ITE,
B R, PRST ARR, SR REE L £,

MP2100B BERTWave
Bl E M-W3772AW)

MP2100B BERTWave D% ikt EOTEE ., a7 2 OB )ik,
PRVERE RSE, ARR, S FEFSREA T L £,

MX210001A Vot 7 o7

Bl E (M-W3569AW)

MX210001A Py &RV 7 ™7 =7 OEAEF 1L BL OV — R I#EF
LI Dav  REHBALET,

MX210002A 1ZEfHTY 7 v =7

BgiiiiE (M-W3571AW)

MX210002A BTV 7 7 =7 O¥AEF 1E,. B OVE— M35
7= Da< RaemAL £,

BERTWave ~J—X
Ve—hHlE B E (M-W3773AW)

BERTWave ZUE—Rfll$A7-0Da~v R, AT —Z AL U 2AZ DR,
YT NTasTrERALET,

AREL, BB (CROHGREERNDHHZ LA FHTREL THAL TWET,

- OEE(E BT D R RS L OGRS DO B R ER

- B hROORIE FIE

. Fiura—FOEfE

- Windows D7 7 A /VEEL T ha— L SRV BT 5 A%



T

ZDR=-ATILDREIZDOLT

A ClE, MP2110A BERTWave %, MP2110A &FEONET,

HEEICEREINDRL Y AT OLFRIAFEINTILDET,
% [PPGI. [System Menul

IRV DaXTEZD4L L Arial — Bold TRo#iL £,
] Data Out, Ch Aln

F 7 arFZBEOREH T . x 120, 1. FHIE S ERLET, A7 arFK BTk T
X OEFITERARVET, (R A1 A7 av | Fdh@nl 22 BU TSN,

il MP2110A-x11 I%. MP2110A-011 £7/21% MP2110A-111 Z# L %7,
MP2110A-311 IZfFELER A,



HX
R ZBENN=TE =D T e ii
= 7 Y SRS | 3
T A 11 | 4
1.1 MP2110A D4R o 1-2
1.2 A a 1-4
1.8 R 1-12 5
Td BB e 1-17
1.5 BAEE e 1-20
1.6 BBBEE 1-46
H2E CIERRICEARIT e, 2-1
T 2.2 V4
A S 1) - 1 2-4
2.8 R R D E T e 2-14
2.4 RS DI e 2-16
25 ) E— NI B DB e 2-17 8
26 HIFANT—TILOBWYFRNEDFTE ..o 2-18
2.7 B A — T I et 2-20
28 BIEDEEAEI oo 2-21 {~F
29 USRIV DT oo 223 £
210 FHBERSLE T A=ODFEEE oo, 2-28
211 Windows D F ) T4 oo, 2-34 §
51
BB BITEB oo 3-1
I I ] = NO = ol ol R 3-2
3.2 EIEERIT D e 3-4
33 EFVRIAES1—ILOEYRBYREITETS ........ 3-10

1T



BATE VAR IERETD 4-1

VI Ly POV Ny 10)Y -4 AN 4-2
42 T D AT E oo 4-5
43 VRTAAA—FERTET B 4-8
44 FBEEFORIMEEDHE I e 4-19
45 BEFYRILTORBAEDRBEFL (e 4-20
46 BIEDOBRTEZERTFVYRILTEETD oo 4-21
47 BEFYRILDOBER BIEHRERTTD oo 4-22
4.8  HBEEIKRBED TR oottt 4-23
F 53 BERT DIREAE oo 5-1
51 BERT DEETETME «ooee oo 5-2
5.2  PPG/ED B «vooveoveeeeeeeee e eeeeeeeeeeee e aee e eeeeeeeeeeee e 5-3
5.3  REDEIFIEIE oo 5-26
EB6E Scope DIBEAE oo, 6-1
8.1 BITED TN oot 6-2
6.2 DRI oo, 6-3
8.3  ARIEE T e 6-56
B4 CRU D oo 6-61
LR T U N> 1 37~ OSSR 6-64
B8 I R D T oo 6-67
B.7 T —BDULEE . oo 6-68
8.8 A= ILDIEE oo 6-74
B.9 BRI ITE oot 6-79
T E MEEER R A R e 7-1
74 INILRINZ— HAERROMREREE. ... 7-2
7.2 BB R D EBEIR R e, 7-11
73 HUTYLEFALORI—TOHRERER oo 7-22
B B B R e 8-1
81 BEDFAI oo, 8-2
8.2 ORI R IE oo 8-3
8.3 HARIBRTETEADI) == i 8-4
84 VIMIITIN—UIUERTT B, 8-7
8.5 VIR T T E I T B e 8-8
86 ATLIVTAEUREEMTD oo 8-9



8.7 FHET—HDFEMEFIE ..ccoooii 8-13

8.8 U RTLVNINYBERE e 8-14
e T 31 = 8-30
B0 R e 8-31
B B BB e 8-32
(H8E A FRRE e, A-1
{185 B  #EASETENE oo, B-1
(185 C D7 AILERE e, C-1
T8k D TEEERBREEERR .o D-1
182 E YINDIT7SAEVRIZDNT .......... E-1
(185 F SBESTBR oo, F-1







FI1E #HE

ZOIETIL, MP2110A DR E L., BXOHGELZHIHLET,

11 MP2T10A DR oo 1-2
12 T A e 1-4
121 ATVIUBAITDNT e 1-4
1.2.2 Scope ZZTLaVvDFBIRAE .o 1-7
123 CRUATLIvDBIRAE oo 1-11
124 BERTATLav®@BRAE oo, 1-11
(BT =14 ST OSRTTTTO 1-12
131 AR e 1-12
1.3.2 BB oo 1-15
T4 BRI oo 1-17
(ST == OO OTO 1-20
1.6 BEEE e 1-46

1-1



FI1E HE

1.1 MP2110A D&

MP2110A &, o7V 7 Fmra—7 (Scope) LU v R aD B4
(BERT) DO#fEx. 1 SOERICINDZHIERR T, A —HFFvh, A7 4=
VRLOTN, 77A/3F % %/, CPRI 7L WM T /A AD Y B P REDREAT 2k
HTEET,

Scope TiX. XI5 51X 120 Gbaud T, EXE 5% 60 Gbaud FTHOL—hD
NRZ HLU PAM DA 52 BB - T TE £ 77, Scope 13, JEMIAY7(E 5
TBaRRTHMERTT EREIBEEZRETLZLIZINTARF—2FRRLT,
~ AT AN TDECQ 72 & O B AT A T E 9,

¥ o]
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~OEEHZ L FHETT,

1.1-2 MP2110A V£

MP2110A OFEREMEREITIE ARFIGRINS NI A T v a I > TR EVE T,
FFoxayRz 2 @fﬁOD‘% Va— VEEEHTEET,

Scope: Y o)A nRa—F

r | =ie
. [ e ———
Anitsy T - , g
MP2110A 1 1
e & o e .a\v o » - -
1 Ve s ai 1 -
F_?---ﬁa‘ i
@ = i mm
® e ! e 1@35@ '@‘t‘ i =3
oo *ff. ?‘. e | amal -
o G e mwa\mn-nv T | I b =
| A & - e s i
! o AA .n. &4 zr !
“ H ]

BERT:EwhiRY FE A EREF

X 1.1-3 MP2110A D IEME/\RILDFI

+ Scope [FBRT v RV ELT ¥ INARHY, KT v L 4T ¥RV ETHEEHT
EET, £, ey s a=yh (CRU) bIE#HTEET, CRU 1TV 7Y
VT F YRR =T TT —HENET DD B ATE S FEILIZNY
oy ET,

- BERT (34 F vy RVETHERHTEET,




FI1E HE

12 #A723>

F 7 ar s EEIR GRS OWTRIALET,

1.21 AT arWmAIZTDONT

F 7 ar T GiE 3 MDD TFE CTEIRENET,
MP2110A- x X X

L easrsnor

MHEHE ST,

0: HIfFIRFIZEROfFHT

12 %A T4 7T var ¢4, A7 varomvit
I, M~ D5 OB MELTY,

3 VINI =T AT ar T, A var D

DAFHITIETA B RGN VBT,

EHEINTWEAE T var OFZIE, WH/ARNDOT VISR H I TWET,
System Information THERTHZEHTEET,

MP2110A DR T a2 AXRO LBV TT, thfHiTA T a0 T,
BHAR—LA_R—=TDORG A 20 |G EN TN A —F I T A T F A—a
LML TLIEEN,
https!//www.anritsu.com/ja-jp/test-measurement/products/mp2110a



https://www.anritsu.com/ja-jp/test-measurement/products/mp2110a
https://www.anritsu.com/ja-jp/test-measurement/products/mp2110a

1.2 A7ar

£1.21-1 MP2110A AT av—%&
m4&-Rs A

MP2110A-x01 | Z—VU> T IT =V AL N AR
MP2110A-x02 | GPIB
MP2110A-x11 |1 %/ BERT
MP2110A-x12 | 2 7%/ BERT
MP2110A-x14 | 4 5+ *x/v BERT
MP2110A-x21 | 7 =27 /VERAT—
MP2110A-x22 | 727 VA —7
MP2110A-x23 | /oo o RERAa—T
MP2110A-x24 | @FEERAT
MP2110A-x25 | > 7 NE—RjRa—7
MP2110A-x26 | vV FE—RHRa—
MP2110A-x30 |77 v o7 VE—RYARI—TF N—=Z KT Tk
MP2110A-x32 | T a7/ ¥Axa—7 _R—ZAN K75k
MP2110A-x33 | St/ 7 o RERAT—T RX—=2Z/ N\ RT7 7k
MP2110A-x35 | V> 7 NVE—RHKAT—T R—=ZNURT Tk
MP2110A-x36 | v /VFE—RHKRAa—7 X=X RKT7Tvh
MP2110A-x39 | 77 yR~vAFE—RHAT—T X=X RT7F vk
MP2110A-x40 | 77 vyRI I NE—RERAa—7
MP2110A-x42 | 727 VAT —7
MP2110A-x43 | Je/vv 7 o RERAa—T
MP2110A-x45 | > 7 NVE—RJRa—7
MP2110A-x46 | vV FE—RHRa—
MP2110A-x49 | 77y R A FE—REAa—7
MP2110A-x54 | WeIEARAT 20 7030 (R
MP2110A-x55 | 26G/53Gbaud 71> 7U 80 (7 N E—R )
MP2110A-x59 | 25G a2y 27U /8L o HiERE
MP2110A-x60 | AT —T B AKX LT A L 3%
MP2110A-x61 | Low Noise and Multimode Support for Opt.040
MP2110A-x62 | ~<— w7 HHE
MP2110A-x63 | PAM4 fi##r/ 7k =7 for Opt.08x
MP2110A-x69 | miEY 7V 7 E—R
MP2110A-x74 | 77y RF ¥ p/LAa—7YLik for Opt.084
MP2110A-x80 |60GHz /7 vRL w7 /LE—RKHAa—7
MP2110A-x84 | 60GHz T =27 /L V)L E—R AT —7
MP2110A-x85 |60GHz > >/ /LE—RYAa—7




£ 1.21-1 MP21MOA AT av—& (=)

a-is e
MP2110A-x93 | PPG/ED Bit Rate #L7E
MP2110A-x95 | PAM4 f##r/ 7 =7
MP2110A-x96 | Jitter fgir/ 7 =7
MP2110A-x98 |/ F LTty v Z V7 T

1-6




1.2 A7ar

1.2.2 ScopeA 7 armFEIRA %
MP2110A @ EDAwy ML Scope Z 44 CEE T, Scope (ZITT v R /LERE
F v RNV OBENNELEE DT T arndHy ., FOHh s 1 DA/ THEH
TEET, W
. . N . #
% 1.2.2-1 Scope MDA T3y (FyRIE. N—FozT7HEE. AHa7R&., KEREH)
FrIl FrrIl
25 GHz 35 GHz 60 GHz 40 GHz
FryIL N N
TIavES " ® O ® o N N
E21 o N SN o © o ©
@ wm T ) = @ =
¢S | 35 | 3% | 35
S & 3 o A < A
3 c 5 < g 3 S 3
3 3 3 3 3
x21 2 2
x22. x32. x42 *2 2 2%1
x23. x33. x43 *2 2 1*1 1
x25. x35. x45 *2 1
x26. x36. x46 *2 1 1
x30, x40 *2 4
x39, x49 *2 4 4
x40 + x61 *3 4
x80 + x01 *4 4 4
x84 +x01 *4 %5
x85 + x01 *4 1 1
*1: EHRRC 25 GHz £7214 35 GHz 2% L £, 25 GHz ¥ /L Dax”
ZIZIXTMMPF]. 35 GHz Fv 3V OaxlHZ X ISMF | EHIRIE Vg
j—O
*2: A7 arx2x Ex3x Exdx i, No Filter F/213—RFRu =77 VZD)7 7
LU AL — N (R VT oV HITUERE) BRIV ET, TUX L
TAVE DRI EOIZH Y ER A,
*3: A7 al x40 L x61 D 2 DEFIRLET,
k4: A7 var x8x L x01 D 2 DEFRINLET,
*5: HHATEAF vV EIT.Ch AL Ch B ® 222720 Ed, 47 ar x74

PHEHSN TG EIE, T TOF vy VA TEET,

1-7



HEREM BN :

LLFOWT D Scope A7 La w#iL CWD5EE. EEEN VTiRE (7

var x24) BBINTEET,

F ¥ FNVED 1 DT IVF ¥ )L Scope
F ¥ RIVEIN 2 DT 2T VF % /)L Scope

T RV 4 DIT v RF v /L Scope ([ ZITIBMTEEE A,

YINDIT AT a5 4 RDEM:
FEH L 7= Scope (27 Ny = THEEERBINT DI, *HST AL T TarIfgr A
DBIMBULETT, MEEEZ AN T DHOICMER A T v ar T4 v AEK 1T,
FEHL T D Scope A7 v a Nl o TRV ET, £ 1.2.2-254 B L TTE30,

£ 1222 VI THEICRELRA T a4 REF

VIO T iRE

WEGA T av 1tV RES

EFvRIL

x8x

X2X/X3x/x4x

EXTFyYRIL

Fast Pattern Lock E—F
Pattern Capture

FUHIT AIVH
Embedding/De-embedding

RIN OMA

X62

x95 F721% x98

x95 F£7-21% x98

x98

E U

x62 + x69

CTLE

x98

PAM4 fi#AT
TDECQ A=7A %

x62 + x63

x95

NRZ > o5t

x96




1.2 A7ar

Scope CAL Samples:851,968-54/5.0s
2 2 . i “| Control Ch ChA chB -
Amplitude . Sampling
Setup Measure IR Time I_'A" (Elec.) || _(SMF) e [ |

Auto Scale

Auto Scale +
Calculate +
Sampling

Clear Display

Quick Menu

Graph

Ch Current  Average Std Dev Min Max A || Histogram
TDECQ - 1.70 1.54 0.46 1.63 1.70 dB
Outer OMA | 650.17 595.23 179.48 645.05 651.76 uW
Outer EXR [} 5.82 5.32 1.61 5.80 5.82 dB v Marker
Linearity 0.91 0.92 0.03 0.91 1.02
1.2.2-1 PAM4 fg# DR RAl
Scope Samples: 51,830,784
H e *| controlch I
Setup e Amplitude g lT‘ ChA ChB ChC ChD !
_E‘_iﬁ

Estimated RJ/DJ Histogram -

-194.00 mUI
~AmplitudelTi

TJ(1.00E-012)
DJ(d-d)
RJ(d-d)

-97.00 mUI

Ch Current

Auto Scale

TJ Histogram CHD

Auto Scale +
Calculate +
Sampling

Samples : 1.49 M

Clear Display

Quick Menu

| |
0.00 mUI 97.00 mUI

Average  Std Dev Max |
524.11 515.25 11.88 401.55 662.54 muUl
102.27 82.49 17.38 53.27 401.10 mul

29.99 30.76 1.63 0.03 41.61 mUlms | v Marker

1.2.2-2 NRZ D5 DRI




WAIED

REERD T7AINDEHAH  MP2110A
SINGA—=ZT7A)L

000000

BRI EY D H SRR

EEB =

T

Lk BEEELI-%& DK De-embeddingLI2# M K 2

1.2.2-3 De-embedding M X174l
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1.2 A7ar

1.2.3

1.24

CRUATLavmEIRAE
CRU IZIIWRD 2 FEOA T arBdHET,

%1231 CRU®DAFLay
F T3 EE AN R—L—k
x54 926G CRU 95.5~28.9 Gbaud
95.5~28.9 Gbaud.
55 53G CRU
x 51~58 Gbaud

Scope DA 7T al N x2x/x3x/x4x (x8x LISN) DHE1E, 26G CRU % Scope |Z
B TEET,

53G CRU /X MP2110A @ FDAny MIH#H T £,

HEBED BN
26G CRU @ _EfRL—1% 28.2 Gbaud 75 28.9 Gbaud (ZIERT A5G0, 4
7iar xb9 wIBIMLET,

BERTA 7L aMEIRAE
LI FOEA1E. MP2110A @ FdAmy Mz BERT ## Tx £,

oA TY M Scope A7 T ar x8x HAHEIL TV
ToATYMZ 53G CRU Z##L T 7

BERT (Zi%, PPG & ED % e L7=F v RNEIILUTEEOF T ar ndh.,
FOHNDS 1 DERATEBH CTEET,

% 1.24-1 BERT AT 3w
A7 a0 &S | PPG/ED FryaL#
x11 1
x12 2
x14 4

HERED BN :
BERT T 9.5~14.2 Gbit/s DL —brali T 554 1%. A7 a x93 ZBNL

i‘j—o

1-11




FI1E HE

1.3 WM
1.3.1 1ZEEBRS

MP2110A OFEAERERR AR DOFKITRLET,

RO SN Z T, BIRL7=4 7 a (Scope. CRU. BERT) 2k~ TC,
1.3.1.1. 1.8.1.2. 1.3.1.3 THIT R T&HE S BINES ET,

#=1.3.1-1 ZHEERS

I5H &L RES e e
ZNEN MP2110A BERTWave 1
)& i JOO17F ERaT—RN 1 | 77 —Rys
J1627A GND i —7 1 g | e
71364A MX210000A BERTWave Control 1
Software CD-ROM
1.3.1.1 Scope#A T aL &R
BRI T vai2dh, LUF oM RSB INShET,
% 1.3.1.1-1 MP2110A-x21 Z#£E &M
&5 B HE BT
J1341A F =7 (Fli=rr 271 /3—) 3 | Trigger Clk In, Ch AIn, Ch BIn
%+ 1.3.1.1-2 MP2110A-x30/x39/x40/x49/x80/x84 1Z#{tE &M
&5 A HE BT
J0617B ARt 124 (FC-PC) 4 |OpticalInA, B, C.D
Z0397A FCT7H# 7 5%xy7 4 | OpticalInA.B.C.D
J1341A F =7 (Rl x7 %71 /3—) 1 | Trigger Clk In
< 1.3.1.1-3 MP2110A-x22/x32/x42 1Z#tE &
iR A #HE eI
J0617B ZHATRE 22 5 (FC-PC) 4 | ChAln SMF, MMF.
Ch B In SMF, MMF
Z0397A FCTX# 7 5% vy 4 | ChAln SMF.MMF,
Ch B In SMF. MMF
J1341A F =7 (Fli=rr 271 /3—) 1 | Trigger Clk In

1-12



1.3 B

< 1.3.1.1-4 MP2110A-x23/x33/x43 EZEEE M

ma-Es A e HER oL
J0617B M RTRE St v % (FC-PC) 2 | Ch BIn SMF, MMF
Z0397A FC 747 4%xy 2 | Ch B In SMF, MMF
J1341A F =7 (Rl x7 %71 /3—) 2 | Trigger Clk In, Ch AIn
% 1.3.1.1-5 MP2110A-x25/x26/x35/x36/x45/x46/x85 1ZA{E S
w45 B HE Rt
J0617B ZHATRE %2 5 (FC-PC) 1 |ChBIn
Z0397A FC T4 7T 4%xy 1 |ChBIn
J1341A F =7 (Fli=rr 271 /3—) 1 | Trigger Clk In

1.3.1.2 CRUA 73 EiRE

BRLIA T va s, oM B SENShET,

= 1.3.1.2-1 MP2110A-x54 #Z#{tE MR

w45 E HE Rt
J1632A (] A4 i i 1* | O/E Monitor Out x1*
J1341A F—7"v (FAfmxr4%71,8—) | 2 | CRU Inx1, CRU Outx1
J1763A F7ar 064 U Vo ZEE | 1*
=7 (Kaxrs¥)
J1764A F7ar 064 H UV ZEE | 1
r—7 v (SMA a7 %)
k1 AT ar x21 SO Scope A7 v ar MEBEHEHSNTWBAEE ETF v b
DRSNS EHR) I B EL TEENET,
% 1.3.1.2-2 MP2110A-x55 1Z#E &
w45 B HeE Rt
J0617B R REYE= 17 % (FC-PC) 2 | Optical Data In, Data Out
Z0397A FCT7H T #Xxv 2 | Optical Data In, Data Out
J1341A A= (Rl 17 5 7173 —) 1 | Recovered Clock Outx1

1-13



FI1E HE

1.3.1.3 BERTA T ar:E&REF

BRI T va s, LT oM BB NS ET,

# 1.3.1.3-1 MP2110A-x11 1ZHE 4B
Fa-ies LRE HE Bk
J1632A [ il < i 3 | Data Outx1l, Data Outx1, Sync Outx1
J1341A A =7 (Afil=x2%%/3=) | 5 |ExtClkIn, Clk Out, Sync Outx1,
Data Inx1. Data Inx1
% 1.3.1.3-2 MP2110A-x12 {Z# B
k& -iEs R HE Bt
J1632A EEESTE 5 |Data Outx2. Data Outx2. Sync Outx1
J1341A A =7 (Afil=x2%%5/3=) | 7 |Ext Clk In, Clk Out, Sync Outx1,
Data Inx2, Data Inx2
# 1.3.1.3-3 MP2110A-x14 ZEHER
a-iEs LRE HE ‘i
J1632A [ il < i 9 | Data Outx4, Data Outx4, Sync Outx1
J1341A F—7r (Rgh=527%%,3=) | 11 | Ext Clk In, Clk Out, Sync Outx1,
Data Inx4, Data Inx4

1-14




1.3 B

1.3.2

Iits FAED &
MP2110A OISHEREITRDEILD TS,
£1.3.2-1 SHA%S
ma&-iEs B

B0734A X T —A
B0735A T I=7 Mk
G0306C 400 {57 7 A" A2—TF
G0342A ESD &R B
J0617B AR 2 (FC-PC)
J0618D MR REL R 2 (ST)
J0618E e Ret=x 72 (DIN)
J0619B R REE = r 72 (SC)
J0635A FC-PC-FC-PC-1M-SM
J0893A FC-PC-FC-PC-1M-GI
J1139A FC-PC-LC-PC-1M-SM
J1341A F—7" (Rfh=m s 271/3—)
J1343A [FlHih - —> v (1 m, SMA =x7%)
J1344A LC+-PC-LC-PC-1M-SM
J1349A [FlHh—7 /v (0.3 m, SMA 27 %)
J1359A [Elih 7 474 (K-P-K-J, SMA H.f2)
J1439A [Fh 7 —7 /v (0.8 m, K =17%)
J1510A Pick OFF Tee
J1551A A AF 2 —~>F 7 —7 L (0.8 m, K27 %)
J1632A ELiES

1-15




£ 1321 SHEHBRE (@GS

a-is e
J1763A A7 var 054 i UV 7R —7 v (K 23x7%)
J1764A A7 var 054 UV 7R —7 v (SMA 2% %)
J1819A F7var 055 UV 7R —7 v (SMA 217%)
J1824A [ E R (SM. 1dB)
J1825A [ E R (SM. 2dB)
J1826A [ E P (SM., 3dB)
J1827A [ E s (SM., 5dB)
W3831AW MP2110A BERTWave HufkaiiiE (1)
W3773AW BERTWave 2V—X U —MlHEEHH = ()
Z0306A YANARNT v
Z0397A FCTH 7 5%y
Z0541A USB vV A
Z0914A T )= LI —F
Z0915A TN — NIV —FHEZRT—7 6

1-16



14 F#

1.4 A&
MP2110A @ &, (kD ERBVTT,
o KT FANBEBICBITEHIT L — S OFEE
© T UG FER SO R
KT7 A/ GBIEICH T BRI ST Y —/ D
a2 — X HEECARIBIEDE FBETIE, TUOXULENT-E 52 5E%E
LET, ZOEXERIINT 7 AR — 7 V7 & DAREBEAR] :i@u‘:j‘é{i%
FRIFELREFICEBINET, Byl —FA 100 Gbit/s < D#EIE T
CFP4. QSFP28 72X~/ F Y —AT 7 — A MIYEHLL 756 h 7//—/\753{%%
INFET,
INHDONRT Ly — L By bl—h 25 Gbit/s DEEEB IO E8% 4 B
P L CUWvEd, LLUTFIZ 100 Gbit/s Al CFP4 o7y /K ERLET,
CFP4 Module
_Mpio D
&6/ 75— Ls
x4 25G
BIEF—4
(@]
REFCLK x
:
MCLK =
x4 25G ;
2E7—5

1.4-1 100 Gbit/s Fi CFP4 O#aeT 0y K

1-17



HhTo T —ROMWRED 1 D THLIZERE L, Evh=T—L — T —%H|

ELTROET,
PRED DY CFP4 ¥ 2—/LOGH O HHlEY LRE SO BRG] 2 RO X
RLET,

TX1 ~TX4 D

A RX1 ~ RX4
Data, Data ?

Reference Data. Data

Clock
o m;aui\w %

KHhTSFEE=IE
HRAYF
AERBERS FINT—A—4

[ /
ooooooo

1.4-2 ZERRERITE O R
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14 F#

POVRAIRE =B RR L T S F v aAa—F R LT, BT — )
HAREE I CEET, KT — RO NTEELEINTWDLDT,
SBLER ET T T AN EAE L THIE T2 E D214 MP2110A I AL
7

BRIEW D CFP4 Y 2— /L DG O | Bl E W) L E ZR O H 5 2 IR DX
RUET,

TX1~TX4 D
Data, Data

Reference
Clock

EoBResEIE
FT4ILA

HAIEY

AIERBRR

A\
0000000

1.4-3 IR A1 TE O HER 51

1-19



= [1]]]

ARETHEAL TOLEM HFEZ L ET,

BER (Bit Error Rate, Evkri&l) &)

RZEE Y MIERRSTZE Yy MDD IR T,
HEE 2L > TAELDE Y MRV RIT, {5750 SNR (B 5 MEF L) ITIRFLET,
HERBORERE n

/ EEOIRIE s
I ! )

___________________________________________________________________

EvrRYDREER

1.5-1 EvbRUMNFELET HHEER

HEE BEDIRIED A IER DM LIUEL . £ DIEMERZEZ n. (55 OIR
Mz s LLET, HEE ORIEE T ORBIVO RSV EZITE MRV AL £
T LIZ3 > ZORMEDFEE T OMERNE Y PRV RITRVE T,

vy R BER 13, IROAXTFEAETEET,

BER ! ; ( x2> d
=—| exp|——)dx
V2m s/n 2

SNR A k&EWEE (4 LLE) 12 SNR & BER OFNFNosat#kid,. Axtkr 57
L CHERBMRICR0ET,

BER
102 A

1 0—3 Q

108 *
107 Q

101 Q

10-12 Q
> SR (dB)

1.5-2 SNR & BER D&

1-20



15 JMHE

Bit Rate (EwkL—F)
WIEAHT 2 —ANEZIETHT —FDIEEEETY, 1 BEICEShDIE Y
Mg THRLET, HALIL bit/s F721% bps T,

Bathtub (/Y\X%7)

T ARG =P OFN S ED 1 DEL T, BRI AR, By MEVREfHtahizl-
THERMRARRT DT I7RDVET, 7 T7DELEDEL, T A2 — I
DERZFERDONE THY, B MRV RN RELIRVET, 777 O gL, 713
H— RO RETHY, B MEVERPNNSLRDET, ZOTTFT7 ORI
AH7 (Bathtub) 777, £/ 32X 7 R EFONE T,

Jitter AT 77 =T 1%, h—F L ZDEARNT T IS HER L T- /R 2AZ T 757
ZFRARLET, BEHKBICEDLN TS 99% Y4 (J2) BER, 1042 v4 (J4).
1097y (J9) R0, 1022 L fRELIZE Y MRV R LU N LR AR R R L E T,

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 NRATHRD KR RH
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CTLE (Continues Time Linear Equalizer)
FIZZERUTHEHASND A 27V O—FTT, (BIEKOFABREMETD

HEITHEHESNET, MP2110A TIXV 7N =7 TEBICAaS5 AP AR50
NHARET,

DCD (Duty Cycle Distortion, Ta1—T4H A4 7ILUVF &)
T a—T AP AT NVOT T, IROXTRDET,

DCD = (to— t1)/Bp x 100 (%)

t1: TARIED 50%L~ILENLE ERDIEIENAZ 72T A
te: TAIEIED 50%L L ESEH TR A AL =T AR
Bp: &> ME#

100%

7 A &

0%

A

Bp ta . \t1

1.5-4 Ta—T4H4A4ILVTH
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15 JMHE

DDJ vs Bit (Data Dependent Jitter vs Bit)
VB RE NG =N T AE Y R EICHE LTS R A T 7 TRARLET,
gy LT DR 2% 7 e ZARA RO~V TRIEL | fE R & F— 2 DOfLE

WZ7myhLET,
71y L0 TE ORI BEWEASIXIEDE, 7oy 7 I0RIENENEEIZAD
=AU S B

JARKRA 2 —>

DR AIEE Bl $i7 oavy

f
! ”|

DDJ vs Bit

i

0 Bit 31 Bit 63 Bit

1.5-5 DDJ vs Bit ®BIE A%
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DDPWS (Data Dependent Pulse Width Shrinkage)
DDPWS (7 —#KAF Y v 22 Ko T OV RIE D/ N T2 BT,

t1: t2 t3: tz:t...

1.5-6 DDJBIEAE

1.56 I2BW\T, RIFIPABR S LRIV TR v 2D 11E
TI, VOARAL RO FRRDOFRELZ 1, to, ts.... SRARE T IROREEIZEH A1, Ata,
Ats...bLET,

DDJ & DDPWS Ik O CTEHSNET,

DDdJ=max(At1, At2, Ata..., Atn)—min(At1, Ats, Ats...Atn)
DDPWS=T-min(tz— t1, ta— t2, ta— t3, ...tn— tn-1)

T:< 2RV JE
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15 JMHE

Dual Dirac Estimation
DB AN DI DEIET DL IWIED 7 a AR A L NMIBITHEANT L3 EE D

v —27%ZFH$£9, Dual Dirac Estimation 1Z, ZOEAN T LD HHEREL T
Dual Dirac B%&# LT RJ & DJ 2 HE T2 H51ETT,

1.5-7 DI AHFEETHDVIDERNT T L

Dual Dirac 53fit. 2 2O ER S G R LA TERINET,

PDF(x) = ﬁ exp(— %] + exp[— %}

1.5-8 Dual Dirac 9%

Dual Dirac Z3Afild RJ 23 IEB A, DI A EE THAHZEZFiHEEL TWET,
Jitter fAATY 7 = 71X ERILTZE AN T L35I L 7= Dual Dirac 53450 o
% RJ (d-d) 2, pr—pL% DJ (d-d) (ZFRLET,

1-25



Extinction Ratio GH¥¢tLE)
X 1 LU s 0 LUV DR T, WAE B O RHMEIZE AL £7,
WD FHRERITR D EBY T,

{Hte = 10logio{(Li— Lp)/( Lo— L)} (dB)

Li: 1L (mW)
Lo: 0L (mW)
Lp: EATIENEZDL L (mW)

L o
Li—Lp
LO Ny % N
\/ A \/
LD ‘( LO - I—D

1.5-9 HALZERETHLAIL

PAM4 O HIZ W TILTOuter ExR (Outer Extinction Ratio) | #& ML T
IEEW,

Eye Amplitude (7 1 #&1E)
NRZ Tld, TAEEIZ. 1L~ 0 L~ULD7ETT, ¥ 1.5-21 23R TS
AN
PAM4 TiL, L~V DZTF, Upper, Middle, Lower ® 3 ©O3HVET,
1.5-10 ZBHRL TLIES0,

Eye Crossing Percentage (7 42X L)
TAVOAKIRE, TARE T 5 b LRI D F A0 O 5.0
e, FHRERITRO LBV TT, M 1.5-21 2B L TTEEN,

Crossing = (7= DL ~UL—0 L~UL)/(1 L~L—0 L~L)

Eye Crossing Time (7440 XEfH)
TA YA, 74 RO O RHS T ARIBIC KT B S BRI S T
MOPTHO 5 A ECTORIITT, [ 1.5-21 #B LTS,
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Eye Height (741 & &)
NRZ Tl 7AESITR O TEHELET, K 1.5-21 ZBHRLTEEW,
TAEE = (1 L-U=3 51) — (0 L ~UL+3 6¢)

o1t 1 LUV OREHE(R &
co' 0 LUV OREHER 7=

PAM4 Tit, TADERFTIEBIOY 7NV HIEICES T ABEINEDVET,
Sample Timing 7% [Independent] D&, &7 AIZDOWTT A @D KA

PNHESET,

Level 3
Eye Height T Eye Amplitude
Upper R U Upper

Level 2
Eye Height SR Eye Amplitude
Middle e N Middle

Level 1
Eye Height SR Eye Amplitude
Lower T Lower

Level O

1.5-10 PAM4 D7 ARIBET A&
(Sample Timing A% Independent D15 E)

Sample Timing 7% [Track to Middle Eye Timing] ®%;% . Middle Eye ®H
LML E CTT AYRIE Upper &7 ARIE Lower 2MAIESILET,

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 4 Eye Amplitude
Lower e Lower

Level 0

1.5-11 PAM4 D7 ARIBET MBS
(Sample Timing A% Track to Middle Eye Timing D15 4&)
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Eye Levels (FALA)JL), Eye Widths (7 A 1g)
Eye Widths I3 PAM4 BEOT AT, 7ADERFEC L TEPYET,
Eye Levels |7 A g2 E T 5L~/ TT,

Level 3
E):/ce‘WIdth Up[.)_e_r ___________ Eye Level
e " Upper
Level 2
Eye-Width NMiddle
> Rk <«—Eye Level
R Middle
Level 1
Eye Width-L.ower
S Rl b'd |yl <«——Eye Level
................. Lower
Level O
1.5-12 PAM4A Q7 ALRILET AT
Eye Mask (74 <X%)
T ARG — 2 DT T AR EHRIE O R T,
EETERITBERKIC I THESHL TWET,
. — ILRNILD LR
DwAD LR
\ AV
1ILNILD TR
oLRJLD LR
,\vf\ /\v/\
\/
— OLRNILDO TR

1.5-13 FAIRODHI
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15 JMHE

Eye Pattern (74 /\32—>)
FORNMEBROW A, A— DI T T TV 7 L TERRAEX LT
TO

1EIED
B TE R

2[EEH®
B E B

e
-

S\
~
)

—
=

4EED \
SR 5E i 2

1.5-14 FANI—2DEE A

1-29




Eye Skews (74 XF21—)
PAM4 %% C Sample Timing 7% [Independent] O%5 . % Eye DHls (Eye
Center) O F-¥JfiL Upper Eye, Middle Eye. Lower Eye & .l EDAHZET
7

Eye Skew Middle Eye Skew Upper
Level 3 \ |

Upper Eye

Level 2

Middle Eye

Level 1

Lower Eye

Level 0

Eye Skew Lower
3DMEye Center® FH{IE

1.5-15 PAM4 Q7 A XF 21— (Sample Timing A% Independent MIFE)

Sample Timing 7% [Track to Middle Eye Timing] ®%4& . 7AA¥2—13 0
2220 ET,
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Eye Width (7 A1)
TAMEIAFEFH I DOTAESITHY L, NRZ TIETA/RF—2 D 2 DORZERIT
BB HROEAN T A LRHRLET,
TAME = (t2—3 02) — (t1+3 1)

t1: A AR DVHI RG]
te: 2% H O AR DR
o1t IAND I R DOFERE(R 2
o2t 2 3 H DR ORHE(R A

N
\%d

7 A1E

AN / D\ _~\

S Vi

& A
< 7>

t1 301 t2\362

1.5-16 7AIg

Y

PAM4 TITHRE L/ Y e — LU R LA DR R T MO T, X 1.5-12 22 L
TLIEEY,
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Jitter (P v4)
DoBE TANRNE = DSES ERVER O FEESED FRDE ORI ARZ =T
BHIRICBIT AR OB ETT,
Tv4 p-p Jitter p-p): B 7 MDA T LD AR
vv4 RMS (Jitter RMS): RS 5 [ DB AR 0D R U ff 2

“vS p-p Swh RMS

1.5-17 DwR p-p P92 RMS

YTV T FvaAa—7FTHNSND Y v 21T, FEEBRR N RRDD v Z DA AL
SNTAE T, EERICHAET LDy IS ESERT Y H OIS L TUVE
o LETICU v 2 oy Oz i L £7,

DCD ISI

1.5-18 OwADHEE
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15 JMHE

®1.5-1 OvaADiEFE
HHREE EXBR ERBA
TJ =&)Ly H RJ. DJ BEpksnizTvH
(Total Jitter) HZ R, DI OFNZe0EHA,
RJ NGNS BHEZ I E DAV ERNZ LS THRAETLHY Y
(Random Jitter) HTT, ERRIZARDEE 2B - TR, 2D
JROIEIH T A AR L TV ET, HERR
\ZIAMDT=D, rms (root mean square) T
KHEINFET,
DJ TH—RX=ART ATV K FUBE R FIIKIL T, Do FEIZ ERRS
(Deterministic Jitter) DHYHTT,
BUJ ARIEFHRED > & TR DIE T TA L NED I AN— 7 548
(Bounded Uncorrelated EDOHRIENCLSTRAET LYY I TT, 7
Jitter) VHERTIEDIHRT K MEEL D ET M,
HIRIRILNT 25728, p-p (peak to peak)
TRIINET,
DDJ T—RIFY v Y DJ Tho>T, BAERNT —XAKFT DTy
(Data Dependant Jitter) HTT,
DCD T a—T AP ATV O F EZERBEDOL Ty DXL 728 TRAEL
(Duty Cycle Distortion) E7, Hi O/ YVAIEE Low D7 VL AIRDZE
2720 E T,
ISI 5 BT BREB OB A ECA L E—F L AIAT Y
(Inter Symbol Interference) | FIZELAXHRE TREAHHLH T, T —HIZ
FHBAME DR WA ZBRELT ETD, bl
HHWVNED EDEHRBIEWVLDS BV D 7,
oY AT ES A SR ARRVA S NN RS 5o S8 LRV S
TRVDEIZIRVET,
PJ JEHAT & DJ TH-T, BN RATDHY XTI,
(Period Jitter)

IEEE 802.3-2015* 72X M@ fE MM Tk, 2 o0y v ZDIiENIZ DDPWS
(Data Dependent Pulse Width Shrinkage) OfEEEZN RO TNET,
% EXLHT. (T8 E 2% Uk 23R TS0,
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Levels p-p. Levels RMS, Level Skews
PAMA4 JEJE THL IV DEAN T LZRJEL  EDIROE—2E7 Levels p-p.
EEUEMR 7273 Levels RMS T,
Sample Timing 7% [Independent] D55 IRD(LET Levels p-p. Levels
RMS ZHIELET,
Level 3 Upper Eye ®H1.ls,
Level 2 Upper Eye ®H.0x& Middle Eye O H LD HIfH,
Level 1 Middle Eye ®H.[x& Lower Eye O H.LOHIf,
Level 0 Lower Eye ®H1.Ly,

Level Skews |34 L~V CHITE S DALELDZ DO FEIEEDAETT,
Sample Timing 7% [Track to Middle Eye Timing] ®¥;%. Center Eye &
LM 1E T Levels p-p. Levels RMS ZlliEL %7, F7=. Level Skews (%0 (272D

7,
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
ADDAIEIE D FE

1.5-19 PAM4 @ Levels p-p & Levels RMS
(Sample Timing A% Independent Mi5E)
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Linearity (') =77 4)
PAM4 D 3 DDOT AHRIEDS, Level 0 & Level 3 D7E0D 3 43D 1 71353 41T
WHRREZRLET, 3 DOTARBABSEOHE V=TT (1% 1 1TV ET,

Linearity Definition A% IEEE Clause94 M i5&
3ODTARIBDIG | Feb/NSWT ARIETFHAELET,
i

7 A& Upper: 33%
TAHRNE Middle: 36%
TAYRME Lower: 31%

— 31
ZOPEEDOY=71
DO EDOI=TYT 141X, 33.33

=0.93 L2V ET,

Linearity Definition /% IEEE Annex 120D Di5&
PAMA4 D 4 DO~ ANHROEEFRELET,

Level3 +Level

Vinid = eve 32 evel0
_ Levell - Vmid
ES1 =7 velo - Vmid
Level2 - Vmid
ES2 =5~V 3

Level3 - Vmid

KOMBEDI/MEZY =T VT 1 ELET,
3*ES1, 3*ES2, 2-3*ES1, 2-3*ES1,

i) :
Level3: 1.00
Level2: 0.67
Levell: 0.31
LevelO: 0.00

Vmid = (1.00+0.00)/2 = 0.50
ES1 = (0.31-0.50)/(0.00-0.50) = 0.38
ES2 = (0.67-0.50)/(1.00-0.50) = 0.34

3*ES1=1.14

3*ES2 = 1.02

2-3*ES1=0.86

2-3*ES2 = 0.98
ZOWEDYV=TUT 11X, 0.86 L7220 ET,
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Mask margin (R RI<I—I )
TARNE =L DY AITANZBNT, TAV RIS DB ORBETT,
IR MO RBEENT, TA AT DD 1 LV EIE 0 LV ETORIREIC
KT BT,
BRI G DRIV, T A~ A7 DI LI B AR E TORFICH TR TT,

1.5-20 TRIT—DV

Noise Margin (/A1 X<I— V)
PAMA4 5O 7 ABH A OREME T, SER = 4.8 x 10-4 L7250 FTITAIMTE DM
BERLET,
TDECQ @ R {214 L, TDECQ RUALECRIEL £,

OMA (Optical Modulation Amplitude. Y Z R 1E)
NRZ B0 1 L~ULE 0 L~ LDETT,
TARMEEFICTY,

PAM4 DAL, [Outer OMA &S R T7ZS0),
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15 JMHE

One Level (1 L)L)
TARG—=RET, By 22— VDI 20%IC 38UV TiRb LUV 3 E)
WERRNT LDIEEIE T,
100 %
20 %
% &

A
Y

RERD—
L~

A

A~
IV - |V

T A0 R oL~IL

1.5-21 OLANIL A LAV TAYARERE., TMRIEET MBS

Outer ExR (Outer Extinction Ratio)
Outer Extinction Ratio I£ PAM4 iDL ~UL 3 LL~UL 0 O LLFE T, FHHE A
ITRDOEENTT,
Outer Extinction Ratio = 10logio{(Ls— Lp)/( Lo— Lp)}  (dB)

Ls: L'~UL 3 (mW)
Lo: L~ 0 (mW)
Lo AT ENLEDOL~L (mW)

Level 3 A
Ls>—Lb
Level 2
Outer OMA
Level 1
Level O A Y
Lo—Lb
Lo

X 1.5-22 Outer Extinction Ratio ZBIFEd AL )L

Outer OMA (Outer Optical Modulation Amplitude)
PAMA4 BIEONAEFIIRIE T, L~UL 3 EL~UL 0 DFETT,
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Overshoot
PAMA4 HIAZBIT AL UL 3 IR T DK/ NI —D RO LT, RO THE
L%,

Pmax —Level 3
Outer oMa 190

Pmax: EIAZBWTAE SN KT —

Overshoot =

p-p (peak to peak)
BB OIIFCT — 4 DORADIENE T DR KEER/MEDZETHRRLET,
Vp-p LFE#L7- L& 1T, RIELEDOR KEER/IMEDZEDERTT,
Jitter p-p LRLHL7-EE T, Py F DRI BV T KBS e/ MED 22D FR
T

Partial Noise Margin
PAMA4 5507 AB N OREE T, SER = 4.8 x 10-4 L2225 TICAHIMTE D4
BanRLET,
3 DDOTABRIZDWT, 0.45U1 OfriEE 0.55U1 OALE TEAELET, IRDX
D 6 D FTCHIESIET,
Upper/Left. Upper/Right. Middle/Left. Middle/Right.
Lower/Left, Lower/Right

o 045 0.55
(Lefy | | (Right)
Level 3 moo

Upper Eye

Level 2

Middle Eye

Level 1 et

Lower Eye

Level O

1.5-23 Partial Noise Margin Bl DI &

Partial TDECQ (Partial Transmitter and Dispersion Eye

Closure for PAM4)
PAM4 507 ABH 0 ORIEM T, FHHEAUL TDECQ &FERTT,
3ODTABEIZOWT, 0.45UL DALE L 0.55UT DALE THIINAES R 23K T
RHRLET, M 1.5-23 ® 6 T CRIESIET,
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15 JMHE

Power Excursion
PAMA4 ETEAZEB N TIRORENFOE T,
BRI — LRI — D7
S RT — L/ NRT — D7

5 Ko —
LUV R E W ENST TV D RS 10-2 L2 %R0 —

/ST —
LUV MEW NS TV D EEER DS 10-2 L7250 —

STV

/0)1%
¥ Pmax

Y

|l

1Ul N
4!

Pmax-Pavg

[T
A

Pavg-Pmin

> v Pmin

ﬂ\\&>7»§

D1%

1.5-24 Power Excursion BT 5L )L

PRBS (Pseudo-Random Bit Sequence. 53 LE YN —4
Y 2R)
LT DE v — U AR ERLET, 417 & 07 ORENRTLY BT, F
DIBET —HITHOE I TF, BRI 20-1 T, n % PRBS OEKEIFOE
9, BERTWave Tldn=17,9, 15, 23, 31 & ET&E7,

% 1.5-2 PRBS MEvVHE

n 2n-1
7 127
9 511
15 32767
23 8388607
31 2147483647
WE RS ICZ > T ZBIREOWE I T25 PRBS ORI RDHIL T

EX
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RIN OMA
RIN OMA /X, OMA ZREELLT-EED /A X%HE Bt (dB/Hz) ORIET, &
OXTHEALET,
(RNonetRN ero)?

RIN OMA = 1010g10{m} (dB/Hz)
RNone: R~ 7LV TRIELIZERIIRT A LIARD /ST —

NRZ (575725 Level 1, PAMA4 15 5725 Level 3 ZfEHL £,
RNzero: Level 0 THIEL/ZERHIRT A L) AXD /ST —
OMA: NRZ {55 ClZ OMA, PAM4 {55 Cl& Outer OMA £720E 7,
BW: L TOD 7 AV Z DI

Rise Time (iL% _EAYEEfE). Fall Time (325 T AW BEE)
STE AR L 2 B L~ KDL~V RR 2T A DI B T,
< BEIED 20% DL~ 80% DL L
- BIRD 10%DL~LhE 90% DL~ L
SED FOERIZ. BB L~ RO L~ 2 AL T ADITH DB T,
- IRIED 80% DL LI 20%DL L
- IRIED 90% DL L 10% DL~ L
MP2110A TIINEH BV, 26 TV ZHE T 5L ~L %, 10/90%E
20/80% D 2 DNHFEINTEET,
“" LA

N\
7 A iRiE

""" Y
= / \

&
<

iIH B AV BERE B TAYERE

Y

*1: 90F 1=1%80% *2: 10F71=1320%

1.5-25 ib EAYREREEILH T A FE
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RMS (root mean square, Exh{E)
R AN e ST BSNEE AL, BLOE IR RS EH T
BIE T, COERET L RMEEO EMELIFOET,
\%

N
) 18k
Vi) R o /\\//\\\/ >t p =%LTVR(Z)dt i

Vi =— R 0 >t P =

X 1.5-26 XREFELERETDHEHEEN

1.5-26 DEIEET, #HL R ITIHESINDES P11 & PeNELLRDEE Vs,
RFEBEV ) OFEETT, VITRORDEBYIZ 2 FEHEDOILFRERD

ES
_ Ly
4 _JFL V2 (0)dt

E5EE DA RMS & pp DL T,
Vrms ERe#iL7-E&1T, EEEEME TRRLET,

Jitter rms EFIRLIZEXT, Do FEEER] S R DEANT AOERERZETERRL
\ij_o

1-41



Sampling Oscilloscope (Y2 7)o F 4+ ARa—7)
YTV T aAa—T 1k, ANENTAE 5O A BN T AT, Y
TV T OOy A BEL, 7av DX 7 T ERZET, PRBS
DI FBRME BT LT, o TV T DOEAIL T H D LT DB ST
BT —2% G L ET, ZOWRET —FExEhRbbE A #ixET,

IaYIDRALZVY
eeeeen, 1 EIEOMERER
§ .

EREbEKRE

", . .
s e .

¢ k
P——

. .- O-OR G
v, SEE DAITE]

&'ﬁé/r

J’ 4 BEOMERR

R T
S ——

e @ @ @ @

X 1.5-27 Y2 54 nRa—TOE Ak

SNR (Signal to Noise Ratio. {E &t L)
ERIE T IRIE D LT,
YoV T F v nAa—TF TIIROXTHELET,

SNR = (1 L~L—0 L~UL)/( 61+ 6o)
o1t 1 LA UL DR 7
oot 0 LV OREHE(R &
Symbol Rate

155 OEFEE T, BAIE baud TF, NRZ TiE. 1 2OLHEE CrRL)
T 1 bit OF —F%%5728% ., Symbol Rate & Bit Rate OfFIE[FICIZ/Z2VET,

PAM4 Ti, 1 DOEHE ST 2 bit OF —H%&%E57-, Bit Rate DfEIE
Symbol Rate DED 2 fFIZ720ET,
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15 JMHE

TDEC (Transmitter and Dispersion Eye Closure)
TDEC X NRZ (5D 7 A N ORIEM T, OXTEHELET, 744X IEEE
802.3 M 95.8.5.2 TDEC measurement method ZZ L TI/ZEVY,

OMA 1
TDEC = 1010g10(—2 Xm) B

R: ZEfRas CHbnEh oM
WOBD B 53 DEAN T BRERE R DR EF,
0 0406 1
Il

p<

AW 4

...... Average| OMA
o optical
power

< >
I 4 Y

1.5-28 TDEC BIEDHIE

TDECQ (Transmitter and Dispersion Eye Closure for PAM4)
TDECQ (X PAMA4 {5 507 ABH 0 OREE T, IROAXTHELET,
OuterOMA 1
X
6 QR

Qt: IEEE 802.3cd THLEZ#172 SER (Symbol Error Rate) = 4.8 x 104
TIL, Qt =3.414 L7V ET,

TDECQ = 10log,( ) (dB)

R: SER =4.8 X 104 |29 5720 Z LB/ A INHES

0 0.45— 055 1
Level 3 Y

Average + W\ .
Outer OMA/3

____________________________________

Level 2

Average ------- Y S K -t K- -

6

Level 1

Outer OMA

Average —
Outer OMA/3

B R R R L e & ab

Ny,
rd

<
|‘

Level O

1.5-29 TDECQ HIFED B
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Total Error (~—%)LT5—)
B MRV DI A TEITIRD 2 1 80HVET, IRORE LT — L ATT —2 551
ey NEVEE | b2 LT — LN ET,
- {85 “1" & “0” LHETSH (Omission Error, R¥ETT7—)

- fEE 0" & 1 LHIETD (Insertion Error, i ATT—)

Transition Time
PAM4 JETEICEBITHL~UL 0 LU 3 DORED 20%0°5 80%% B HDITH>
IMBIET, LoUL 0 LU 3 NENEIL 5 VR VL B T AN E THIE
LE 1, Rise OB L0, Fall GZH F230EERE). Slowest (Rise & Fall @9
HELLPEWSD) 23AIE REETT,

Undershoot
PAMA4 HTEAZBIT AL~V 01T D/ NI —D RO LT, IROATHE
L%,

Level 0 — Pmin
Undershoot = ———————== x 100
nAershoo Outer OMA *

Pmin: ERIZBWTRIES iR/ T —

VECP (Vertical Eye Closure Penalty)
TAWIMEET ABR QDT IROKXTEHHELET,

VECP = 1010g(02/[A) (dB)
0
OMA: A FAIEE
Aot TAB A
FER I BT 57 B AR A ME DO LR TeARN FAZRIEL T, TABH OO L
[RETBREZRIELET,

/ V]
i A
Ao |OMA
i Y
\.‘ -
S— / !

1.5-30 VECP #I%E

VMA (Voltage Modulation Amplitude)
BRHIEIZBITD NRZ O 1 L1 e 0 LV DZETT,
TARMEELFICTY,
PAMA4 WIEDGE1E, ZEFRIE TL UL 3 LL~UL 0 DT,
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15 JMHE

Zero Level (0 L)L) |
TANRG—=RET, B Z =7V DOHRERS 20%I28 W Tieb L~V MK
WEART T LON-H)E T,
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FI1E HE

1.6 HESEE

AECTHEMNT2EMGEO—EALL FIRLET,

x16-1 HEEE

CLEES BrLL]
100GbE 100 Giga bit Ethernet
400GbE 400 Giga bit Ethernet
App Application
ATT Attenuator
Avg Average
BER Bit Error Rate
BERT Bit Error Rate Tester
BERTS Bit Error Rate Test Set
BIN Binary
bps bit per second
BwW Bandwidth
Cal Calibration
CcC Clock Count
CFP C Form factor Pluggable
Ch Channel
CH Channel
Clk Clock
CPRI Common Public Radio Interface
CRU Clock Recovery Unit
DCD Duty Cycle Distortion
DDJ Data Dependent Jitter
DDPWS Data Dependant Pulse Width Shrinkage
DJ Deterministic Jitter
DM Degrade Minutes
DMUX De-multiplexer
DUT Device Under Test
EC Error Count
ED Error Detector
EDR Enhanced Data Rate
EI Error Interval
ER Error Rate
ER Extinction Ratio
ES Error Seconds
ESD Electrostatic Discharge

1-46




16 EHHF

& 1.6-1 AHEKEE (i)

HEEE

Bl

ExR
Ext
FC
FDR
FEC
Freq.
GND
GPIB
1IEC
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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& 1.6-1 AHEKEE (i)

HE&EE £ A
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
Sd 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
PAMA4
TdJ Total Jitter
Trig. Trigger
TX Transmitter
Ul Unit Interval
VECP Vertical Eye Closure Penalty
VMA Voltage Modulation Amplitude
WAN Wide Area Network
XData Data
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BoE TEHIZRBETIC

ZOFETI, ROHEHEZHRPLET,

© PHEDERBEAETOFIE

© IRV OLFREEAE

« A ha— LRV JEIRE R DR E
-« TEAERH

2.0 B IR e 2-2
2.0 BB e 2-2
2.0, BB et 2-2 =
I 1T S 2-4 e
2210 TEFE/SFIL oo 2-4 )ﬁg
222 BE/SFIL oo 2-11 Ay
23 BEDERE oo 214 2
231 BRBEERRTD oo 2-14 i
232 BRO—FEEHT D e, 2-15
2.4 DA R D e 2-16
25  JE—MEIEEEOIER e 2-17
26 HIFANT—=TILOBMYFENLEDER oo 2-18
27  REAT—TILDIEEE oo 2-20
271 REE7—JILOERICETLIEE 2-20
272 REST—TILOFHERBEAE. ..o 2-20
2.8  EIEDBEAEYIE oo 2-21
281 BIEETEAT B oo 2-21
282 BIEEYIEIT B e, 2-22
2.9  OAURO—JLISRILDEETE coooveeeeeeeeeeeee e 2-23
2.9.1 Windows TRAIMYTERTT D oo 2-23
2.9.2 Control Panel MERTE ....ccevvreeereeeeeeeeee e 2-24
2.93 HEBETHADEIETE cooooeeeeeeeeeeeeeeeeeeeeeeeeesees 2-25
210 WHIBZEMHIET A =0ODFEEIE ..o 2-28
2101 BFER. BEEITETIEE . 2-30
2102 NATATA—ERBDEE oo 2-32
211 Windows D3 2l T AR oo 2-34
2111 T7AT 74— IVEBANITS i 2-35
2.11.2 Windows QO EEBXREBH IO S L%E
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B2E ZEHIZRSEIIC

2.1 FREFE

2.1.1 Eali]
MREZBAZE £TE 1.2.2-1 OFEEERERILZE A5 TNDEID R L T<
TEEN, NI L TW DL DORHL5E 1L, T A0 Y E IS
JE RS L TLIEENY,
FREIAIZ MP2110A Z FHlgik 2L XM BETT O T RE L TEEW, B
[ZDWTIEN8.9 ik BEHE | 2B L CTL7Z&,
MP2110A (2%, # 1.2.2-1 IR TA T var NHESH COET, lEALIZAT
Ay MBEOHT BN T EEMERL TLTEEN,
2B BOMFIE S THA~OF RO LE LG A RHVET,
BRIz oW, T8k A Bl 122 L TIEE0,

212 =HE

MP2110A 1Z. LL FOIATAFEITEREL TIZEV,

4 & 8

[ ] S

PCOOWCeITPOLIVIERRD

CeMDODSoooSoTeRaaas
Pt =t=tatetaintztatairirr- -]
o
BOCORDIBICOODOOOCID
SN RS O S S AL IIDEICITIL ¢

4

2121 HBREDRE

A ZFE

BETAAEALEOOMTHWNMES . b LBEETINS
DRAERLTEN, BETEIETNALHBYET,

MP2110A%2 3 B U LBAERTHEALLZWVLTESWD, FRE
12550  IREBCEETETLTAEBIZAEENAHYE
ERR

MP2110A ® L/ SR A Ot &1L 10 kg T3, E=4#728% MP2110A @ LIz
ELHAIT, HEEN 10 kg BN IIDICLTIEEN, Tz, FECHER TE=
AREINTZD, B/ ASFANLEDLTZD LN ISICETEL TR,




2.1 FERE

MP2110A 121%. NEVIEE DO LR 2S00 7 7o MR T THY E3,
MP2110A ZRETHLEEL., 770 D HE SINRNEDIT, 18 EFLZRECH
R ERTR E DREEYHNG 10 cm LA EBEL7ZIGATICRRE L TS0,

i
B
72
2

21.2-2 J7rUNLDEERE

o
=

™

MP2110A 13AMEHHEEHOZERE2 WAL T, ARIEICHER L ET,
MP2110A % 2 UL EWRTHEATREET, —B0bPEHEND 22508, b)) —
BT 7 AT AZIIZNIDZEE L TZE,

A B

BIE/AARILOBREAIC, EVEIYMORIAN\GELZELAFLRINT
FEW, BRETHEETNAHYET .

A ZFE

MP2110A IXEBERED 5~40°C DB THELET,
UTORSIBEHEFRTOERIL. MEDRELLHD TEIT TS
(A

ES BANST=55m

Eo . FEMCAN S LGRT

K, BHEBRR BRBRGEDER . TEINoDREL
EI DG

R, EREAR (EREBAX. RIEKR ER. 7TUOE=T.
TRIEERIBILKFRRE) AHHGFT
ET.GBEOEENLHDIBH

HEX. BHIKDMUMGAT

BROB . EEEENRLET DB

A HEET DR ITIGA

BN DA MR RET HIHA

= 2000 m Z#E A H5FT

B, . MERRGERE - GENSHELET DB




B2E ZEHIZRSEIIC

2.2 BEDHTR

221  IE@E/NRIL

Remote

Standby Scope
® T [ uss
I = S0
|EI
9
VB | [
o BB
ERA(vF HEEEBEGT BERT  #AefEibinT
2211 EE/NARILDEF (Scope + BERT)
Remote Scope
Standby P
( )
Anisy ==
e = &0 ® r=t
@ o = =} usB
i ow A s :E: aARIA
— G ez B ° =
I =l
@] » B3
@ Q4+ 1®
L— AN —J
BREA(vF HEEHHT CRU MR MR OE T

2.21-2 E@E/SRILDLEF (Scope + CRU)




2.2 HESDOER

&221-1 EE/NARILOERHA

e Bl

Scope YoV F L uRT—TF DRI T,
Scope A7 LAy BNBIEILTWRWEAIXT 77301
AU

BERT By MRV RRERIT DO /IR TT,
BERT A7 v arF7213 MP2110A-x55 MBS TV
BENIT T I RR IR0 ET,

CRU 7y 7Y 73 DRI TT,
BERT 47 aF721Z MP2110A-x55 2SBIIE 7L TV
BRIET TR0 ET,

Remote MP2110A 23V E—MHIEISN CTOBIFB AT, SIS TUE
TO

Standby MP2110A ICEFENPHFREN TOBIB AT, RIS HATLE
j—o

BIRAA T BRERATDHE, FEIZSITLET,
TRy N RLER L SR ET,

FEREEE IR 1 | BRI T,
YARNARNT 7 ESD &R B, Fi3sifll & Ok
BEHALET,

USB 274 USB 2.0 Da x24T,

A F—IR—RRE D E IR L £,

=
v
7
%
=]
Iz



B28E TRFIZREHIIC
BERT /\®JL
Error
Output
CIk Out Ext Clk In
|
Ch1 Ch2 Ch3 Ch4
| ouput @1 @2 @3 @4 | CkOut  EM Ok PPG__ PPG__ PPG__ PPG__
LI o ®1 @2 @3 04 [HDLUES Data Out Dat'aOut Da?a Out Data(?ut Data Out Dat'aOut Da?a Out Data(?ut
o o OO0 c0c|lc0ccO0cllc0cc0olcOcc0
Status Fail M m& ED‘ ED‘ ED‘ ED‘
Sync Out ‘Sync Out Data In Data In Data In Data In Data In Data In Data In Data In
OS] S0 coclogllcococcococoCcor
1Vp-p Max 1Vp-p Max 1Vp-p Max 1Vp-p Max
(M M A “:ip “'ip “:ip “,ip
Fail  Sync Out Sync Out Fx /L1 a4 FyR)3 aARY4E
Status Fo)2 ARIAE Fo)L4 ARY4E

2.2.1-3 BERT /AR )LDEF (MP2110A-x14)

BERT /AN O HERDRITTRLET,

®221-2 SVT—&

A FR BT
Output S_PG DARI NG HZ B IIEZNTODIGAEIT, BRI LE
Error ED TIROGAEIT, FEAIZEITLET,
RE— AR TEVY (Syne Loss),
By MR Z R LT,
Status WCEBEIL T, VE—Fa~r ReZ T TRER G &1, fkfa
(= }(Tbiﬁ“
Fail BRI AN—FY =7 ORFEZHR LIS A1, REICRITLE
T EIROFEARE, 36 LU ?”b‘ﬁ%éf'ﬁ WATTHZENHY
T, RETHHIETA,
*®221-3 apryR—
ARYE4% £ BA LALERE
Clk Out aE vy 7 7 0.3~0.5 Vpp
Ext Clk In | 4N 72y 7 AT 0.2~1.6 Vpp
Sync Out | PPG O/~ —2 R vy s ) Vou: —0.2~0.05V
Sync Out | PPG O/3F—[ffiray 7)) () | Vor: -1.2~-0.7V
Data Out | PPG T —4H 7 0.1~0.8 Vp-p
Data Out | PPG »F —4H7) (k) (AIZE)*
Data In ED o7 —4% A7) 0.05~0.8 Vp-p*
Data In | ED ®F—4#AJ (KK
%: Chl~Cha THLTY,

26




2.2 HESDOER

Scope /3% )L

Trigger Clk In ChBIn ChAIn
2Vp-p Max +2V Max +2V Max
o o ®O® ®@® ®@®
Status Flail ‘&iA‘ "‘iA ‘ﬁi‘&
Trigger CIk In ChB In ChAln
Fail
— Status
22.1-4 Scope /SRILDLFE (MP2110Ax21) {%
M
Trigger Clk In CRUOut CRU In ChBIn ChAIn L:
2Vp-p Max 1Vp-p Max 2V Max £2V Max fct
o o ©OQe-0(0e(® ®@® COL] %
seve Pl p A AN A|A & A & A i
Iz

CRU Out CRU In

2.2.1-5 Scope /SRILDEHFH (MP2110A-x21. MP2110A-x54 #Y))

W Tr;?/ger(:\kln ChBIn ChAIn
[P i MMF [®_o@®] [®_ @] SMF MVF[® @] [® @] SMF
e o ©@© o@)o o©o
SEs & A +5dBm Peak Max +5dBm Peak Max
Trigger CIk In ChB In ChAln
L—Fail
— Status
2.2.1-6 Scope /ARIJILDEFF (MP2110A-x22)
Trigger Clk In ~ CRU Out 1CRU In O/E Monitor Out ChBIn ChAIn
2Vp-p Max Vp-p Max VF[® @] [® @] SVF MMF@@ @ @] SMF
o o ©QO OO @0@ © ©
S (R lk A |A JklA +5dBm Peak Max +5dBm Peak Max
CRU Out O/E Monitor Out

CRU In

2.2.1-7 Scope /ARIJLDEFH (MP2110A-x22, MP2110A-x54 #%1Y))

Trigger Clk In

2Vp-p Max ® @
o o

Status Flail ““lA

Trigger Clk In

Fail
— Status

D @

~ Optical In © ®
OIE SMF ©
® ® +5dBm Peak Max. ® ®

>
(]
w]

2.2.1-8 Scope /AR)ILDEF (MP2110A-x40)
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B2E

ZLESFIZRBETIC
Triz%%?; f\lﬂ\:xln | ChAIn ChBIn Oggéi' In ChCin ChDIn
0| |[® <@ SnsHz 0| ([© <@
o o OO O] == |O©]O©
Status  Fail Al& ® ® @® ® +5dBm Max ® ® O) ®
; | |
Trigger Clk In
Fail
— Status

2.2.1-9 Scope /SRILDEHFH (MP2110A-x80, MP2110A-x84)

MP2110A-x30, MP2110A-x32, MP2110A-x33, MP2110A-x35,
MP2110A-x36, 3L MP2110A-x39 (213, IRDTILDI SR BEDFHT 5

NTWES,

Baseband Flat Option
Installed

Scope /S HNVDFAZIRDRITRUET,

®2214 T8

=30

BLl]

Status

EFICEBL T VE—ha~r REZT T ENE5E1T, SETL

*9, AOEEIIN 7oy AJIORREE RLET,

e IERICNAZay iR LEL,

IR NIA 7y E BB TEEEA, NI 7ay s AJjaxr 2z
BB MATENTODDHERL TSN, *

¥ NI vy s AMEB ORI ENE@EN T, *

Fail

BB N—FY =7 ORFEZRHLIZSE A1 REICRITLE
o EIROE AR, B IO I WA 2280350

FTH BETIEIHVEE A,

*: Status

PP

T TR OGE T FREOHE H 2R L TTEE W, #E 1A
1376.2.6 Time CRU DX A7 0/ Ry 7 A | B TTZS0Y,

AL TWDLRNIT a7 O JEE DS EEFIHN ThHZ L 2R L T<
7EEN,
Time % A7 07 Ry A0 Tracking % [Off] 1T EL TWHEET, K
DELHIND LT, Clock Rate s EEEEEEDRNI A 7ay 7 D JE KL
EADE TSN,

Clock Rate % EfHZEBEON A7y 7 N EREEICE T T 5,
+ Acquire Clock Rate #3E179%,
Time # A7 02/ Ry 7 AD Tracking % [PPG] |2 EL TV D5 ETE.
PPG @ Bit Rate & Divide Ratio {Z&> TR EAN T 7 7 J& % £ i

TRRBHIDNTLTLIES N,

Time % A7 17 Ry 7 AD Tracking % [CRU] 2% EL TWAE AL,
CRU In D ANMEBBL Time X A7 wJ Ry 7 AD CRU 2 E & RS
L. Lock Status 23k alZ72 592 TES VY,




2.2 HESDOER

%2215 aRyv4a—&

aARDB4 E5EA RAKAALANIL
Trigger Clk In ~IFT AT 2 Vpp
ChAlIn T—H AT L= 8 +2V
Ch BIn SMF Yt x4 +8 dBm peak
Ch CIn MMF Y=o rr4: +10 dBm peak
ChDIn
O/E Monitor Out O/E E=%#H7)
CRU In a7\ =y AT 1Vpp
CRU Out ray 7YY=y M)

=
v
7
%
=]
Iz




B2E ZEHIZRSEIIC

CRU 7~x1/v

Data Out
I I

Recovered Clock Out Data In

Data Out Data In
Optical
- SMF @
o o ‘? O@O
Status Fail
+6.5dBm Peak Max
I— Fail

— Status

2.21-10 CRU/AR)LD&F (MP2110A-x55)

CRU /Dt AZ IR DFITTRLET,

%2216 S2T7—&
¥ Bl
Status EFICEEIL T VE—ra~v o R TS NAEEI1T, ST
LET, ofEE I a7 A UOREE R ET,
B EWIZroyraBALTOET,
R ANEEZMHETEEEA, DataIn IZEENANENT

WBDERBL TS
B ADIR BB ICEELLA AR B0 A Rl
HoT *
Fail BB — R 7 ORE LRI LA I, R EBIATL

£, BIROBR AR, B L OEIWrRF SRR LRIT 028
DUVETR, BETEIHVERA,

k: Status TV NEOGAIL FRROEH ZHERLTLIEEW, BETEX
[6.2.6 Time CRU DX A7/ Ry A ) 2B ML TLIEEN,

Optical SMF Data In ® A JJ{E %124 3>H T Operation Rate Zi% E L
TLIZENY,

%2217 aARHe—%E

aArI8%8 BLi)] BRRKAALANL

Optical SMF Data In

sy 7)) 2=y Mt A T
1260~1620 nm AJJ

+12 dBm peak

Optical SMF Data Out

vy 7N\ a=y M T

Recovered Clock Out

A=V AV =A=S AN )




2.2 HESDOER

222 HFHmE/N\RIL
2L ORERIT CPU Board /S—Yay (4.3.13 &) I2XVEAVET,
JE:
2026 £ 3 HLUIBEDO T4y MP2110A 121, GPIB = r 7 X i3#8# S
NTWER A, GPIB A1 9512132 MP2110A-x02 23 43T,

CPU Board /A—23h 00 (O &E

HEES AT aVES SN GPIB a#%% &
;
7
S =—R ) %
= Al
== i i
REATR
e 1| |°|
, =
® ® l.l\e

P RERE IR F ALk

_ ) ‘

o vl
v oo e .
- e e O ©

DP HDMI USB3.0 A—H=xuk RAOAN
SAH R

2221 EE/RILOEF (CPU Board /3—3> 00)
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B2E ZEHIZRSEIIC

#2221 ax%yA2—E (CPU Board /A\—32 00)

& Bl
GPIB MP2110A ZYVE—Mil#l T 25512, PC ICHERLEd, (2.5 ZH)
DP DisplayPort {23 L7oAMBE=2 28k LT, (2.4 )
HDMI HDMI (ZxhiS LIz e =228 L £1, (2.4 1)
USB3.0 F—AR—R, vUAREEERLET, (2.4 )
A—HFh MP2110A ZVE—hMillil+ 25812, PCEITRy M — 2128l £
T, (2.5 )
FAHN EHLER A,
~A7 N7 HHLEEA,
P RERE M b 1 BT,
YARART o 7 MR ED L DB LML ET, (2.10.1 Z /)
AL vh fHEOER— N2 LET, (2.3 ZH)
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2.2 HESDOER

CPU Board /A—23u it 01 D &E

WEBS - AT avES SN GPIB o494

T
)

i)

€]

@
o
L/

@

N

/r \‘

ﬁ) )

=)

o ] = ® ®
=< & & & ﬁ
U/%M Si= e DEEEE )ﬁa
® ® Z
AN /// fct
2
BEREIE IR F 1Lk ]
DP++ Iz
N A _ —
[
DP ++
- s & &
el — | 2 o
- = (| | | Z
[ L )\ ‘ J ‘ -
HDMI USB3.2 A—H2Ryk AN
USB3.2 Type-C SAVHA

2222 EHE/N\RILDOAF (CPUBoard /A\—32 01)

%2222 ax4y5—% (CPU Board /A—3> 01)

2% FREA
GPIB MP2110A #VE—Mil#T 25510, PCICEHRILE T, (2.6 ZH)
DP++ DisplayPort {23 L7oAMBE=2 28k LT, (2.4 )
HDMI HDMI (Zxhis LIz e =228 L £1, (2.4 1)
USB3.2 F—AR—R, vURREEERELET, (2.4 2H)
USB3.2 Type-C | ¥—H—K, vUR SMHE=Sela8m L £7. (2.4 23R)
A—H b MP2110A ZVE—MlEI 3535512, PC Fold vy Ny —7IC# ki L £
T, (2.5 M)
SN EHALER A,
~AINT) ERALEEA,
P RERE G 1 BT,
YARART o 7R EM L DB LML ET, (2.10.1 Z /)
AL wh R OER 2 — R LET, (2.3 ZH)

2-13



B2E ZEHIZRSEIIC

2.3 BIRDEH

231 BREEXZHEETH
MP2110A %#IEFICEIESEA720IC, PRl L= EIRE/ O AL
TLIEEY,

#2311 EREELAKADHE
BR EE R [ER A
100 V& AC#EJH | 100~120V | 50~60 Hz
200 V5 AC R | 200~240V | 50~60 Hz

FEEE L. TREED-15%/+10% (7=72L. EfRIZ AC 250 V) TY,
100 V #2BL O 200 V R ITHHELTOET,

A ZFE

LRUNDEREELEALLIBE. BEOAS, KIE, BB
DEELLHENBYET.
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2.8 BROBE

232 TEI—FZEEETS
BRI —FE2ERI 2 PBLOE @ SR HLEIRA Ly MIZELIARE
T, BIREEGIEFIZ MP2110A HEEIZT —AZEEHRINAED. (RO 3 BREIR
a—REHWTERL TIEIN,

7 —RimF

F—AREY
73545 IBERI—F

i
B
72
2

o
=

™

[ ==

v e =
[=]

MP2110A O EJFRHEAIC. 7T—REEDOZLIV U EEO—F,
EEFGEEXFEALENTESLY,

T-RERERBLAVRKETERI—FZEMKT HL. BEICEK
BABEHOBTNHHY ., Ff= MP2110A XU MP2110A L
SN I-FEDHBEHIET DAL HYFET .

MP2110A QEFTIRIAD EHiGTF (RE#IRI 2D ERERL
E) 1E. ZELYDELRY MP2110A D ERB LUEEI—FEN
LT7—RIZEHINTULVET , MP2110A LiEf T D30 i
iHF (X, MP2110A LRILBM D7 —RICHEHSN TSI EEHE
BLTLIEESN, BERSBHIC7T—REHRIN-#BREERLIZES
B.REONK BIE. RBEORREGLIETNLHYES,

:I.'t:
=]
Vi . \ /L.

MP2110A OEFECBEHELEDBRERIX. FEA/NRILOETERE
AAYFEADIZT BN, BRIA—FDERALYNERIFTSY
5L T, MP2110A ZERMSUIVEEL TS,
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B2E ZEHIZRSEIIC

2.4 R DHEE Dk

USB ##3%
YA TR R AN =TT AR E D USB #anid, IEH/ SRV EZ T
[/ 3RV USB A% 7 2 THeft LE T,

NERE=S
Wi SFLD DP a7 £7-13 HDMI 21722, ST =228 L £,
UTFoOE=40MlHTEET,
HDMI %7zi% Display Port ¢
VGA 2372 DINRE =228k 325615, HDMI-VGA BT % 7 X % fii
ALET,
- R 1280 x 800 Lk
TAATVADFEEED 1280 X 800 LW/hSW\W& TF VA r—rav R4
RRFRENEE A, T2, L)Y 1280 x 800 DA 1E System Menu @
[Dock/Undock] THEMEEIEZ AL EICEETAHZEIZIDT IV r—rary
RO BRI TERENZNIINCTTHZENTEET (12.9.3 AMFE=Z DR T
w2 HR),
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2.6 VE— it D%k

2.5 1)E—HI{EHERS 0 B

Ve —MilfllA v 27 = —ADFREITIEIZ DOV T, 14.3.10 Remote Control) %
SR TLTZEN,

A—H Yk
BTN DA —YFohaxr2Z, h73) 5 Ll EOA—Y Ry Nr—T L8
LET,

GPIB
W/ SFVITE GPIB x2S TVDEAIC GPIB A T& 4,
/331D GPIB a7 A r—T7 Ve L £,

=
v
7
%
=]
Iz

GPIBaxy%

GPIB7—7J )L

=TI OREIOHEIM <20m
FNARBDT—TILDOEE =4m
BEEARE TN RS <15

25-1 GPIB7—JILD#EfGRAE 1

=T L, =T NI BIRN ST L TLIEE Y,

(@) T4o—Fzv

(b) RH—

(c) L—7
252 GPIB—7JI)ILDO#EHKAE 2
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B2E ZEHIZRSEIIC

26 HIT7ANT—TILOBRYFNLEDFE
7718 AR IR P IRNE  FERES LTS 52 L0 &
¥,

TRLDFITHEE L THO - TTESW,

. A ZE
= »-a r—VESISBRYLHS, ARIFENSLENTESLY,

@ = NESISRDE T—TILAB DI 7A D HEELET
T T—TILDONENKIARIEIDNHNEENHYET,

A ZFE

KI7A1Nr—TIVEEHIT=Y, HiofY, JAFEYLAL
TS,

T=JIVRED I T 7 A IN\HEELETS
KIT7AN =TIV OBEFHEEZEL 30 mm LLEIZLTEEWL, Th
FYLBIIFHEENSKTBE RT7AN =T L DIEXAEML
FY,

A ZFE

KI7A N r—T N E#SE|28Ro1=Y RlofY. 7—T L
EHE>THZEDYTIFYLEN TS,

T ILRNEBDIET7A I DEEILET
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2.6 HTAANT—TNDERIG FEDOIEE

:I.'t:
=]
[fs A my oY

74N —=T I DARYAEFELIEYLTONRIR Y20
EEERLHILEEIZSRDFENTLESLY,

HARIRIGEITEIMT O TR R MEMLET,

=]

v e =
[=]

KI7ANT—T LA L= (T PBE(Cfh il T}
&L,

KI7ANDEEIZRISY, 1TAZELET,

:I.'t:
=]
[i} A Ny oY

KA TS RLEBNTESN,
@R T S L0 HENSLIETHEAHYFET,
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B2E ZEHIZRSEIIC

— ¥ =+
2.7 REEHTr—TILDER
MP2110A D[Rz r ZiZ | [Fahr —7 Va3 L £, [2.10 A5 1ET 5
72ODEBFREIE ILHHOE TSR TSN,

271 RE#7r—7ILOEGICEATHER

A EE

MP2110A D A ARV AIEBTEEHR T HRICIE. BT EREE
SEEADESEFERALTZS0Y,
FENDESEFEALEGE. METIEETALHYET,

H 117 2 28k 3 2% %1%, 50 Q/GND #&ima i L T<7Zan,

- MP2110A O[R#H= 172G D EE S —7 VAL TSN,
MP2110A ORIz x5 1% SMA 274 2l K ax74TT,

AR EREEE LR WA — 7 VAT Dl Rldilax s 2 2R T 58 %
BBV EF,

Rz 27 2 33 E7ehv7 (0.9 Nm) ThiiO T TS0,
FHha R 2 EREDAT T ED L ax TP N 7e<iroTz0a R 2% fHEL
20T 58BENRHVET,

Rl 27 Z OFEDAHT A4 Tl IELSHIE TERWIENHY £,

+ MP2110A OB ERZHIET HEXIT, [l —7 L RO BRndH
ICHEE L CLIZEW, [l — 7 &2 Dot HE, MP2110A A3, F7-1%
BT THIENHVET,

- JETHEFITRL T AR R — 7 V2L TLIEE N,
=T IV OREDRENEIELHIE TEARNZERNHET,

© AVE—H AN 50 QO — 7 VAL TLIEE,
F—=TNDA =L ANl ELE TERWZENHNET,

« EHALARW RIS 27 220X, WA O RIS £ — T U BB T T
YN

272 REE#MT—TILOHEIMESE
[ —7 VIcHES (ESD) NHEL TWAHEE . MP2110A ICFD7r—7 L
PRI 5L MP2110A MbEd 2 RIREMERHV ET,
HER (ESD) ICXAMASSELHT20, a2 X% 8H T DRI MP2110A
ODJEﬁHpBuu@ ESD BB B A>Tl 7 —7 LV OFHEREHEL TTEE N,
B ARIBRIT SMA x4 K axs# V axsX BLOFOEE BEHMLIZ
FHTEET,

—D

2.7.2-1 ##EX (ESD) MEAREDFERAAE

-

9
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2.8 EBRDBALLIBF

2.8 TBIRDEAETIM
28.1 BERZ®’ATS

1. FBREZEATIOHNIC, AT, F—AHR—F, BLO~T 2% MP2110A
WCHEE LT, 2.4 AR ORERE ) 2 S BRI TLIEEWY,
2. A E=HOEFEEANET,

3. 2.3 EIROBH OIS CEIREZERLET,
MP2110A [ZAZ L /3AIRBEIZ72D . Standby 2EEIZSATLET,

4., BFEAANTFEMLET, BIFRAA T BEAIZRATLET,
Windows 25 EENL 721212, MIEAMIE AR RSN ET,

5. 30 MIEEa+aL. 7V —ar R nERENE T, 77U —
ALV R RERENRNEAIL. [2.9.3 A EE=FORE ISR
TLIZEN,

© System Menu SCHTrocking By (A BER RenLite) [ Al Meas. remaniz |/ IRAN OutputE I 101922016
off on open . - off on Measure | Oufput | 15:49:12

»X PPG/EDCh 1 B

,,,,,,,,
w 25781250 kit |0 pm iEEE] ] l Dkt ]‘25731250 wivs |0 .

PPG Amplitude ——————————————————— PPG Amplitude

040 Vpp ExtATT |0 dB |0.40 Vpp 040 Vpp Ext ATT |0 dB |0.40 Vpp

ED Input Condition —————————————————— ED Input Conditio

=
v
7
3
=]
Iz

05.00.19

PPG/ED
Ch1

PPG/ED
Ch2

PPG/ED
Ch3
" Threshold —————

i
e Endod Data |EXXATT(O 4B |0

Output Test Pattern

PPG Pkasz 9.1 - 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

[ 70% | Error LL} [ 70%  Error L1

PPGIED
Cha

2811 7T r—av o4k

2
MP2110A 1%, AC BIRANZHBIL CEIRE A NZTHIELTEET, &
DOENEEZ R E T DX, Start Menu - Program - MX210000A - Power
Configuration THRREINDHL AT TRy 27 AD [On follows AC
power] ZEIRLET,

Power Configuration

2.8.1-2 Power Configuration #4704 Rvo X
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282 TEERZEUIMID

1. T77Vr—varv4RUud [System Menul 227Uy 7L %7,
2. [Exit] #2Vv27LET,
3. [Yes] #27U> 7L %7,

4,  EBFEAANTEMLET, BIRAA YT HEEEAIZ R ET, EIRO UGBl
MTET T HEBIRAA YT NIHLT L, Standby 2B EIZSATLET,
it
BIRAA T BEIT L TCWDEXIZEBIR T 77 240 7 —FMNIELL
RAFSNIRNZER BV E T, ELIRIFSNARD o TeT —FDOFEFAIC
FoTik, RICEBRAEFRALLLLXCEF ICEB L 2WBZNAH F
¥, IR 771%, EIRATIWT L7212 TH L TLTEE 0,

BIRA vy LT, Standby 238 (I AT L2 ELER IS FFEEER R
ZHRANTLHE, BEPELEASN NI ERHYET,
XYM LT B B R o TG BIRARATZEN,
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2.9 O kA—)L/ISRILDEETE
MP2110A X, L& AT RIS R ERPE P ITONDLINITHESNTWET,
Windows DR EAZZEHETHZ &1L, BIERIEDO K G ERVET, Fio,
Windows DX EZZE T LIZHA . PEREDIK FoMEREAN IE 7 (CEMEL 22K 225 7]
REMEDR BV E T, Windows DX EAZLE L THEXT, T AREOTHE FHEHA
TLIEEY,

S e >

A FE z
DYEFRENSD Windows DBRFEEEELEBE 1. H
MP2110A OE)EERIELEE A, MP2110A [ETHHFHOIK Lf:é
ETOBAERILTVET, )
Windows Update #&£ 705 5 LMEM- BEFHET>-HEIE. ?:I;J
EEERIILFEE A
LURNIZZEELIBE . MP2110A NIEBIZEELAELGDEE
nhHyYEY,

2.9.1 WindowsTRIMYTERTT D
Windows 7 A7 by 7% FKRT 5 EIL LLFOLBYTT,
BN MP2110A 7 7Vr—raraRKoadHEE1%, Windows #A27/3— ED
[MX210000A] #27Vy27L %7,

I VATERET H5E
1 T7Vr—rarv KUk B [System Menul 227V %,
2. [Minimize] Z7V>v27L %7,

F—R—FTCRETZHE
Windows ¥—+ID | ZH#L £9,
FTR_RCOUA RN E/IMEEN T, Windows T A7y 7 IR FERSINLET,
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2.9.2 Control Panel&E
Windows DO ba— L SV CREA, MERT 4 AT LA, BIOEREA T v a
FRETEET, £ 2.9.2-1 UADFREITEE LN TTEEN,

% 2.9.2-1 Control Panel ®&xB8

oy

ﬂ
N
L
\I

Date and Time

_‘5:___'— < B BEREL 2A LY = B EETEET,

"""" T35 H {7 B Internet Time % Off IZFREL THVE T, EIfEICEE

TARBENRHDHD, REEE T LN TIIEEN,

Display

Intel® HD Graphics

- Display Port 721X HDMI 2= 7 X AMBE=4Z ke L THEHT 5

L AREREELET,

= FEIE, 12.9.3 AMBE=ZDRE I ZBBL TS,

© EEOHFGE -V Ty a2l —h B X OEBEFIEEEE T, TR
TV == REHMNITDHE, EFWICEMELRLRDBZNRHVE
j—O
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293 HNEEZADEKTE
AN =X OB IE TR O J7 i TEE TEET, MP2110A @ OS 28 Windows
Embedded Standard 7 (WES7) 64 bit iiiE72iZ Windows 10 IoT Enterprise
2019 LTSC (Winl0) OELHNCE-T, BEFENRLRDET,

WES7 Dig4:
1. MP2110A OEFHE /SRS LE=X Hax s X, B=2 L E7,

MP2110A L E=ZDERELHALET,

2.
3. [System Menu] #27V>27L%7, f%
4.  [Minimize] 22Uy 7LET, {F’i
) 7

5. FTAIMNTTHEIVYIZLUET, Zf
6. [Screen resolution] #27V>27L %7, ?g

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. BT =4 Resolution % 1280 x 800 LL EIZLF T,
TV —varva Ryl m TR AT 556 13, Resolution %
[1280 x 800] (ZFXELET,

: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] #2Vy/L% T,

9. TAIVNTOEFREMWRTDEAT AT Ry ANFEREINET,
[Keep changes] #27Uy 7L %7,

F B
Display Settings ﬁ

Do you want to keep these display settings?

l Keep changes ]| Revert |

Reverting to previcus display settings in 14 seconds.

10. 227 3—0l #7007 F T,

11. #M#8E =4 @D Resolution % 1280 x 800 (ZL 7= A 1%, [System
Menul-[Dock/Undock] #27Vv 7L 7T, 77Vr—ar v Ruzkk Bi
EHELET ([4.3.9 Dock/Undock ] %% i),

2
Control Panel - Display @& &% [Smaller - 100% (default)] LASMZ
L2 TLIZEW,

Win10 D54

1.  MP2110A OEH/SRZDLE=L Haxr 2, E=2atkiL £7,
2. MP2110A LE=HFDOEFREZFEALET,

3. [System Menu] #27V>y27L%E7,

4. [Minimize] Z7V>7LET,

5. TAINTTHIVvILET,

6. [Display Settings] Z27Vv2/L %7,

View >
Sort by P
Refresh

Paste

Paste shortcut
Undo Rename Ctri+Z

B Intel® Graphics Settings

Mew >

: 1 Display settings
E! Personalize
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7. HERTE=X® Resolution % 1280 x 800 LA EIZLET,
TV —varva Ry 22 EE TR AT L% E X, Resolution %
[1280 x 800] Z&XELET,

Settings - o x
{2 Home D|Sp|ay
Find a setting o I Color
e Night light
@D or
1 Display Night light settings
@) Sound Windows HD Color

D Notifications & actions

Windows HD Color settings
J Focus assist

Scale and layout
Q) Power & sleep

Change the size of text, apps, and other items

=
v
7
3
=]
Iz

= Storage
i 100% (Recommended)
8 Tablet mode Advanced scaling settings
B Multitasking Resolution
[ 1920 < 1200 (Recommendea) - |
% Shared experiences
Orientation
m Clipboard I Landscape / \

8. TAINTOELEMRT DFIAT 0T RNy I ZAINFRSNET,
[Keep changes] #27Uv7LET,

Keep these display settings?

Reverting to previous display settings in 8 seconds.

9. HARIN—D 2OV LET,

10. £ =4 ® Resolution % 1280 x 800 (ZL 724 & 1%, [System
Menul-[Dock/Undock] #27V>27 LT, 77 V/r—arv Kozl B
EELET (14.3.9 Dock/Undock | %2 ),

Az

Control Panel - Display P& &% [100% (Recommended)] LIAMZL72
WTLIZENY,
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210 REBZEM LT H=HDEITEFE
A EE

o T 3 BERI—FZALT MP2110A, BLUHRIEY (£
BRRKREET) OMAET—RITEHLTLESVD, WA
T—RIERIN TSI LEHERLTHN L. MP2110A LU
BWAEY (EREREET) R —T )L THEHEL TS
AR

MP2110A E#BIEMMN T —RIZHEFESN TLVELVKRE T,
MP2110A EHURIEYZEEG T HE. HERITEY MP2110A
DANEBERIBT DEETNAHBYET

o IAXRVADMHPILERKREMoIY, EREHEMSELYLANTS
&L, MP2110A D A N EREHIBETHEENLHYET

\

goaonon

qooooa

Qo

2-28



2.10 BHEELIIETSZ/E0DEEFE

A\ E
=]
L /T

MP2110A D A HaR VR IZ##EL TUL S RIE 7 —T )L O FibE{k
oY), EREEMIE YLV TS,

MP2110A DA NEBEBIET HETNAHYET .

—

N

gooooo

A FE

R/ 7 —J NEARIFER T HEEC ALBEREERITHEM
SEGRNTZELY,

MP2110A D AN EREHIET HEENLHYET
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2101 ##

e
BB X\

BEECETHER

:I.'t:
=]
ZtS /A my oY

MP2110A IZE5ZANT HIHE (L. EHEEBALBAGERE
BODLHENESITL TSN, BIBHAHET 25T HY
X

HAARIRICEBERERLAARLY, ERIESZMAYT S
EIFHER LN TS,

HESXNERELT. ABAORIEEFES T HHIERSIND
FHhDHR (ERERELEET) OT7—R (FL—LTSUFRK
E) & MP2110A DO#REEIIGFRZ . 7—RE T d fEibL
TLZELY,

T—RBORSFTES L HEILTLESLY,

MP2110A D AAARIRIZIE, BIEHERICHEN GV EET
READBREBZIMY T TS, HA 40 GHz U LD
HRBEHEATHLEMELFTT,

RET—TILONERE SR, VTS ELTEETHIE
NHYVET, BETr—TIILIE. ERHEFRAVTHERLERLR
NDEFREMELTHOEAL TS,

MP2110A [Z[FZ/\AT YK IC IGEEELMEIE. SAmA NS
NTWET . NN RIFHEKICERIZH LD T,
MP2110A ZB T TR A &5 T &F et (LWL TESLY,

MP2110A 8 EXRHWIENSTI=O. FEND LIZEETY
FEEE EEEXURAMRINSYTEZERBL T,
DRARZRRSYT D R3HEIE. EETYERIEREDT7T—X
Do THERRLTIZELY,

MP2110A [SH#T HH% (EREBLET) OBRE. 3 &
MP2110A ST 2 BOBEI—FOT7 — R B &
MP2110A OERI—FD7—RRIE. £BDT7—RITERL
TS,

MP2110A [ZIZA D (ERERLED) ¢RI H5E
[F. EICELDEBOEREAVICLT. ZORIZIINI DR
& MP2110A #RE &4 — 7 L THEHL T,

Fi-. (FH D3R E MP2110A ORFICEFESNh TS EES —
TILENLTHS, EDDEBROEREA TICL TS,
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MP2110A

£BOT7—RIZ ERavtUh
S

WREY

B E R I:%Z%Efﬁt; SEBRI—FEREATS

CREROREREEGT S N
o . it T—R (7[/—.L\77/|“7"d~&) EMP2110A D
(5l 40 GHzLl EZH ) BRI T RE . 7 — AT T 5

=
v
7
3
=]
Iz

X 2.10.1-1 #HAIEMEDEGEH

MP2110A (ZHBE &R DRI, IROTTIET MP2110A (i A3
BN EZRERBL TIZE W,

FRAEZFERALET—ADEHFI VY
1. HHE®E MP2110A OSRERE G M%7 — A CRERIL £,

2. WHIE®mE MP2110A O A Nax 2 &8 LRVIREECHHRIEY &
MP2110A I[CERZHAALET,

3. HRHIEMOT—2E MP2110A OEHEFE RO EBFEEZTAZD AC
T—RFTHIEL, OV 2T ZEamERLET,

FhE 3 IZBWTHIEREERN 0 VITRBRWEA MP2110A EHHIE M)y
DT — ARSIV TR WATREME NSV ET, ZORFET MP2110A O AT
ORI ERERE R T DL ERRU EOBIENEAEL T MP2110A Mk
THBZENNHVET,

MP2110A L#65 L COBHRRIE O T — AR O BT B A B 578,
7 —ARROERE FLIE L CFRIE 3 ORIEMED 0 VIT/25IC L TES N,
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2102 NATFRAT4—ERAFDE
MP2110A DHSjmax 7 ZONEBIT, NAT AT 4 —72E %L T, MP2110A
DHNEFLEREEEZ SR T 256, EIRERO M ) ZB) AR O E) I
Fo T, MP2110A DO )ax7 255030, WEEREZiEISE TLEIZ

JE:

PUEDZT — A BT TERWEGEIE, LT OLEZLTFIE 3

DRNEREHRD 0V ITA2D I L TIEEY,

R EREHRED OER=—RIZ, [2.3.2 BRI —NEEE 5] TR
L7z 3 BT —RAMEHIN TWAZEE R L TLIEEN,
3WEF T —FREM AL CWDIEETL, IROFHRE LS TIEE,
- HHLTWABFREI—ROT — AR TWAZEREZLNE

T DT, D 3 NERT—RITAZHL TIZEN,

HIEREGHIEMD 3 BEBF 7 —7 L MERL TV BRI Bk
DT — RN T — R TBEHR L TR WA REME S BV EF D¢, BID

a UM 3 RERT—R R L TEEWN,

Ao0Ra—TJEFALEFEDRFEOF VY
1. #liEemEtrora—"7% AL E—F A 50 QD7 —T7 NV CTHERLE

S

2. AivarRI—TFDOANALE—F L AD

3. WROBAEREZEATV A uAa—7 THIL 72 I ER EE* L Lo
PV EERH TR E2 R L ET, EREL L EOEENFHAEL
TWHE,

HE ST DB ZNBHVET,

< WRRITEY O EIRO NI
- BRIE O VA S
- BRRE ERE D — T L DR EFEL

REE 50 QIR ELET,

*: MP2110A OEKELIIIROFEOLELBYTY,
% 2101-1 AHDIRIEAOEREE

ERBVET,

s

mE S5 EREE
ED Data In. Data In 1Vpp
Scope | ChA, Ch BEXTFT v/ |2V
Trigger Clk In 2 Vp-p
CRU In 1 Vp-p
=
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N xr
A\ FE
EREEZMA-RET, 2SO EHK. YN LETHAEN
T,

EREBIRDOH 7 ON/OFF (X, §RTOERDERMNTT L=
HEITITOTLEELY,

TRTOEMATET &
[ZH 71%ON/OFFIZ¥ %

MP2110A

R E Y . MP2110A
DRERER

=
v
7
3
=]
Iz

INATRATA—

BN AN

/ ERBEEMA R ECOERE LIS LELAL

BREMDT—R (FL—LTSURIRE) EMP2110AD
MRERE IR FRE. 7—RBTRTERIT S

2.10.2-1 NATRT1— Db

<% FlE>
I 7E A 51 1
1. MP2110A BI O TR COERSEEEHRT D,

2. HERBEROHhEA AT D,
3. MP2110A O H x4 AL, BIERMET D,

TE e 1] 2
1. MP2110A O HEF 7T 5,

2. HEWMEFROH 12471235,
3. MP2110A BLOEERS OB, F3HIEH Do/ X #az 235,

REOBEGEELEBCAM AT (MP2110A HAOMI oA —7 0 Fi21k
a—h BEE T =T o TOBIGA T T OHAIRIED (72 E) T, #
HEW MP2110A ZRHESER2WN DI, AT AT 44— D B 12T, B
PR 50 QA T A2 A HELEL 7,
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2.11 Windows Dt ¥ 1T x5E

MP2110A ¥ Windows Embedded Standard 7 (WES7) 64 bit iE7=ix
Windows 10 IoT Enterprise 2019 LTSC (Winl0) #f fiL T\ E7,
MP2110A %y N — 228kt T 28 613, X 20T 1 BIL O AV AR R A
By SANVEP A 3 e atad JJI]Z“C\ “NTxT (TANAREEEDHDH) T
R = 7) INDRHET DD FOZEEHERRL £,

« TIATUF—INVEANTT D,
+ Windows OEEREHF 0T L e AN—/LT 5,
 TUFUANAY TR =T HRIHA TS,

MP2110A Ot =T 4% RO EIRAEIL, Windows @ Control Panel THERR
TEET,

WES7 Oi54:

1. [Start] — [Control Panell #27Vy27L %9,

2. [System and Security] — [Action Center] Z#27V>27L %7,

3. [Security] e/l LT, ﬁ%nU?%i’f%@aﬁﬁﬁk Eﬁmu Li‘é—o

Win10 Di54&:
1. [Start] ] — [Windows system] — [Control Panell %#2Vv27LE7,

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

3. [Securityl 227Uy Z7 LT, BXaUT A& KOFREIREL TR L ET,

JE:
TH MR 2T OB S IR RSNV B> TOET,

AN EE

AV B—FYMNEEN R YT —oFN LI, TRITERL
BIRECIEEEZRAEFTIIWAAREENHYET . MP2110A 1y
FO—DIHEHELTRELEVWHALRDEEICONTY, ST HE
W=LEEA.
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21110 T7AT 24— IVZBRIZT S
Windows 7747 U4 —/L% On (ZL TR 3AZ a2 F9,

WES7 DHE:
Windows 7747 24—JL® On/Off 5% (WES7)
1. [Start] — [Control Panel]l Z#27Vy27LE7,

2. [System and Security] — [Windows Firewalll 227Uy 79 5 &,
Windows Firewall B[R RIAILET

HRTREEIC XD . T35 HATERD Windows 7 74 7 74— /L DR ED Off 12
2o TCWDGERHVET,

3.  Windows Firewall B[ /> [Turn Windows Firewall on or off] %7
Vo LET,

@@-Iﬂ v Control Panel v System and Security » Windows Firewall ~[#¢] [ Search con.. P

@

=
v
7
3
=]
Iz

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

T e 2 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 _
- 1 :
) Restore defaults l @ Home or work (private) networks Not Connected (¥
) 3
G Advanced settings . @ public networks Connected (4

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 [E

4.  Customize Settings HifI2BAE, Windows 7 7177 4—/L 0 On/Off %
EEERTHIENTEET,
TROF =y IRy 7 A% Off (Fy U7y THEALTZEN,
+  [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 wark (private) network location settings
% @ fTum on Windows Firewaif
[T Block all incomning connections, including those in the list of allowed programs
[7] Notify me when Windows Firewall blocks a new program

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

Public network location settings
@ © Tum on Windows Firewall
[ 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 &l
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Windows 747 74— ILDHISERE (WEST?)

Windows 7747 74—/L4 On Tt MP2110A 2N IEFICEET 2720121,
MP2110A EAMEEDWEZRTF 5T AV —ar oW — e filsh e U CaRiE
TAHZENMETT,

£
HATEFHIC LY . THHATERZH O EDHINDO T 0T AR ESIL TN
WG ERHNET,

1.  Windows Firewall EifiZ{]> [Allow a program or feature through
Windows Firewall] Z27V>27LE7,

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

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.

1) Change notification settings

+[ 43| [ Search Con.. P

How does a firewall help protect my computer?

&) Tum Windows Firewall on or What are network locations?
off - =
r/1] i ~)
) Restore defoults l @ Home or work (private) networks Not Connected (¥
J Advanced setti ? . =
) Advanced settings l [@ Public 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 [E

2. Allowed Programs B[R RIALET, Windows 77 A7 74— /L%

FTIMT T LR TEET,

Allowed programs and features (& [MX210000A] 73%Y On (F=v 7
NTCND) Lo TN LaRLET,

[FRNFREINWNE AT [MX210000A] ZEBINT2X4ERHVET,

——
@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 [&H
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[MX210000A] MEEFINTWVEWNMEEDEMFIE (WEST)
1.  Allowed Programs [Hi[fi® [Allow another program] #27U>27L %7,

@Uv\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 a program to communicate? Change settings
Allowed programs and features:
Name Home/Work (Private)  Public *
O HomeGroup O ]
11551 Service m] [}
FLPD Service -
[ Message Queving N
[ Netlogon Service O o |- ﬁ
A Network Discovery o b
[ Performance Lags and Alerts m] u] )EH
O Remote Assistance ] ]
[l Remote Desktop L:
Remote Desktop - RemoteFX
O Remote Event Log Management [m] [m] fcf
[ Remote Scheduled Tasks Management ] o - 5
mo 2
[ Atiow anather progrom... || -
-

2.11.1-5 Allowed Programs & H

2.  Add a Program MiE T [MX210000A] %R LT [Add] &7V 27LF
7

Add a Program @

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

Programs:

B ADL-GPIB Utility
T_;, Create a System Repair Disc
@Internet Explorer

0000A

o] Windows DVD Maker

=8 Windows Fax and Scan
ng.\"a'indows Remote Assistance
-~ XP5 Viewer

Path: C:\Program Files\Anritsu \MP2 1004 \MX21000C

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 [&I[E
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3.  Allowed programs and features {Z [MX210000A] 2%EMMSVET,
[MX210000A] 7% On (F=v 27X TD) Lo TSI EEMRLET,

—
@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 [&|H
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Win10 &
Windows 7747 4+—I)L® On/Off &% (Win10)
1. [Start] ) — [Windows system] — [Control Panell #2Vv27LE7,

2. View by: Category T [System and Security] — [Windows Defender
Firewall] #27U>7 3 %%, Windows Defender Firewall [Eif 23R RS4L
E 8

/-

TR Windows 7 7 A7 V4 —/LOFEEIL On (2725 TWET,

3.  Windows Defender Firewall E#E /M| [Turn Windows Defender
Firewall on or offl Z227V>271L %9,

& Windows Defender Firewall - X
<« ~ 4 @ > Control Panel > All Control Panel lkems > Windous Defender Firewall v O SearchCo. P

Contrel 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

=
v
7
3
=]
Iz

Allow an app or feature through the Intemet or a network.
through Windows Defender
Firewall .
Hrewa . o Private networks Not connected

& Change notification settings

& Turn Windows Defender . 0 Guest or public networks Connected
Firewall on or off

& Restore defaults Networks in public places such as airports or coffee shops
Advanced settings
@ o Windows Defender Firewsll state: on
Troubleshoot my network
Incoming connections: Block all connections ta apps that are not on the list

of allowed apps

Active public networks: None
Notification state: Motify me when Windows Defender Firewall blocks 2
new app

Seealso
Security and Maintenance

Network and Sharing Center

2.11.1-8 Windows Defender Firewall [E &

4.  Customize Settings W2 FAZ, Windows 7 747V 4—/L 0 On/Off 3%
EEBEETHIENTEET,
TRLOT = IRy A Off (F=v 7 L7 THEHAL TEENY,
- [Block all incoming connections, including those in the list of

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

i Customize Settings - u] X
3

« © 4 @ « Al Control Panel feems > Windaws Defender Firewall > Customize Settings v & SearchCo. P

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

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

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

9 (O Turn off Windows Defender Firewall (not recommended)

Cance

2.11.1-9 Customize Settings Bl
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Windows 7747 2A—ILDHINTOY S LDOWEREERTE (Win10)

Windows 7747 74—/L4 On Tt MP2110A 2N IEFICEET 2720121,
MP2110A EAMEEDWEZRTF 5T AV —ar oW — e filsh e U CaRiE
THZENMETT,

1. Windows

Defender Firewall g M> [Allow an app or feature

through Windows Defender Firewalll #27U>27 L %79,

i Windows Defender Firewall

- X
« v 4 @ > ContralPanel 5 All Control Panel lterns > Windows Defender Firewall v B SearchCo. @

Control Panel Home

Allow an app or feature
through Windows Defender

Firewall

) Change notification settings

& Turn Windows Defender
Firewall on or off

&) Restore defaults
Advanced seftings
g

Troubleshoot my network

Seealso
Security and Maintenance

Network and Sharing Center

Help protect your PC with Windows Defender Firewall

Windows Defender Firewall can help prevent hackers or malicious software from gaining access to your PC
through the Internet or a network.

. v Private networks

. ° Guest or public networks

Metworks in public places such as airports or coffee shops

Not connected (~

Connected

‘Windows Defender Firewall state: On

Incoming connections: Block all connections to apps that are not on the list

of allowed apps
Active public networks: None

Notification state: Notify me when Windows Defender Firewall blocks a

new app

2.11.1-10 Windows Defender Firewall [&m&

Allowed apps HfAERAINET, Windows 77 AT UA—/LEZIET 7 B

7T LR TEET,

[Allowed apps and features] (& [MX210000A Main Application] 7%
HY On (F=vI7ENTND) Lo TNDILZMERRLET,

HnFrRsSn2nEA 1L [MX210000A Main Application] ZiE0013
HULERHET,

& Allowed apps

« « A @ <« System and Security > Windows Defender Firenall >

[m)

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
[IFile and Printer Sharing over SMBDirect
CIHomeGroup

[JiSCSl Service

[ Key Management Senvice

mDNS

[Media Center Extenders

Microsoft Content
Microsoft family features

wﬂmmu

ROEREIOIOOO0

W] MXZT0000A Main Application. ]

Narrater QuickStart

[Netlogon Service ]

[ Network Discovery hd
Details... Remove

Allow another app.

OK Cancel

2.11.1-11  Allowed apps [E @&
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[MX210000A Main Application] MEEFIN TLVELNMEEDEMFIE (Win10)
1. Allowed apps Mm@ [Allow another apps] 27U/ LE 7,

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 O
[ BranchCache - Content Retrieval (Uses HTTP) O O >
[ BranchCache - Hosted Cache Client (Uses HTTPS) O O N
[ BranchCache - Hosted Cache Server (Uses HTTPS) O O ﬁ

[ BranchCache - Peer Discovery (Uses WSD) O O
[ Captive Portal Flow )EH
[ Cast to Device functionality L"
M Connected Devices Platform T
[ Core Networking fcﬁ
M Cortana 5
M DCom >~
[ Delivery Optimization e H”
Details... Remove L"
—

Allow another app...

2.11.1-12  Allowed apps [#

2.  Add an app HEAFRSIVET, [Browse] Z7Vv/LET,

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 EIH
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4.

Add an apps @ Browse [Hj[E 3R RIINET,

C:\Program Files\Anritsu\MP2100A\MX210000A\MainApp.exe %
HRLT [Open] #27Vv 7L %ET,

& 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

X 2.11.1-14 Add an app @ Browse [&|[H&

Add an app HEH T [MX210000A Main Application] Z#ERL T [Add]
VI LUET,

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 EE
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5. [Allowed apps and features] (Z [MX210000A Main Application] 73
BAENET, [MX210000A Main Application] 73 On (F=vZ7&hTu»
%) LlpoTWHZ L afRELET,

@ Allowed apps — ]

® x

€« © 4 P « 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 settings.

What are the risks of an app to communica te? &) Change settings
Allowed apps and features:
Name Private  Public

[File and Printer Sharing over SMBDirect

EORMREEORIOO00

EOMEERD

<

Details... Remove

Allow another app.

oK Cancel

2.11.1-16 Allowed apps EIH

2.11.2 WindowsDEELREHITOT S LEAA—)LT S (Windows Update)
Windows D &EEREH 7 177 L% EMNCT =71 B ORBITR DOV
MHVET, 72120, BT R T LOX T m—Ref U AN—VIRFEITSND L,
MP2110A OHHEZIR FSEDEBZNBHVET DT, Windows Update @ H #)
BT ML CLIZE W, MP2110A 2 H L7Z2W ERI 451 EIOIC T8 ©
BB T 0T LDF =2y FUra—R BLXOA ANV EFTTHIL
EHELEL £,
Windows Update D& E H LUV EIT
Windows 7 DG & :
1. [Start] — [Control Panell #27Vv7LF7,

2. [System and Security] — [Windows Update]l %27V~ 27 325 &,
Windows Update Bi[fi 23 &K RSIVET,

3. HENEHEZENICTHICE, EiEALMO [Change settings] 227Uy 7L F
7

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

® o

Contrel Panel Home

Windows Update

View opdeie oty Py 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 [E&
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4. Important updates C [Never check for updates(not recommended)]
2L, [OK] 227V 7L FET,

['s T——— —-— m@g‘
<1

| » Control Panel » System and Security + Windows Update » Change settings ~ [ 4 ][ Search con... p|

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 (recammended)
Download updates but let me choose whether to install them
Ch let me choose whether to download and install them
Recomr = (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.

X 2.11.2-2 Change settings &

5. Wl WH eI 0 EAME (FEIEH) 7 25121%., Windows
Update HE® [Check for updates] Z227V>7L %7,

' T——— -— .:.EI!E‘

@\J"U + Control Panel » System and Security + Windows Update

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

View update history

Restore hidden updates

performance.
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

B 2.11.2-3 Windows Update E & (FEIFH)

6. FHLWHEIHZTZ T LN R0 3E 1%, Bl O RICE->TH T m—
REAVARN—= N EFATLTIZEN,
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Windows 10 D5 4& :
1. [Start] ) — [Settings] @ #27vvrLET,

2. [Update and Security] #27Vv2732%&, Windows Update [ 233 /RS
nEJ,

3. HBEHAEELICT DL, Windows Update HifE MO [Windows
Update] %i&RL. [Advanced options] #27Vv 7L F7,

-
& Settings ‘—‘[ E
@ Home Windows Update H

Iz

| Find a setting s You're up to date fcc
Last checked: 2/25/2019, 2:06 PM

Update & Security é

Check for updates H”

-

I = Windows Update L“

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 &

4.  Advanced options M@ T, [Automatically download updates, even
over metered data connections (charges may apply)] 73 Off £72->T\»
HTEEMERLET,

<« 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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5. Wil WH eI 0 EA MR (FEIE ) J25121%., Windows
Update @ [Check for updates] Z227V>7L %7,

(= Settings
@ Home Windows Update
| Find a setting pel | 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

1 — S
L Delivery Optimization View update history

¥ Windows Security Advanced options
$ Backup
Looking for info on the latest updates?
ég Troubleshoot Learn more
® Recovery
Related links
@ Activation Check Storage
&\ Bk, Hoies OS build info

2.11.2-6  Windows Update B & (FE1F )

6. HLWEF T 0r T LN R o072 5813, B OHERICE>TH Y m—
REAL A= N2 FATLET,

2113 FUFIAIWRYIr Iz T7EFRATS
T FIANAY TN =T % MP2110A ([ZAV AN—/L 952 La it F9, 7272
LTy FIANAI TR 2T DIANAEZRT —ZO HEBHEHF, 7L AF v
DRI 7T REITIE, MP2110A OMREZ IR TIE2BFNAHVETOT
fEH LN TLIEEN, MP2110A A ff H L7 W RE IS E IR AT 352 8%
HELEL F9,
MP2110A CTEMEMEREAT T2 T v T UANAI TRy 2T % LN FITRLET,

RV R A0 TANANRAZ— a—RL—bxmTF 433y XG

£
AV ANV A GEITRY 7 N 2T OBE R EE SR TES
W, MP2110A ClE—r7efE H BB W T LRy 7hy =712 8%
MP2110A HERE~DIEEEN/ANZ L2 MR L CWET 2, EREY 7 b
V=T BIOFEREOMEEZ FF 2V 7 by =T O3 R COMEEDENEE
AETALOTIEHIEE A,

Windows 10 DFEHED T A )L A%} H TS Windows Defender 1, Hl
D HAe7 R L Z S SRR B SV TVNVET,
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ZOETIX MP2110A EHRIEMED e H kB X ONIE RIROFI &AL £
TO

ZAT L E DI WHEDC AT S DL~V BB LS H & T, A4
SRR R E ORI E LB L E T,

MP2110A-x30. x39. x40, F/=I1E x49 2 FH T25E 1L, A Daxr 24
EIRDEBOFEARZ TTEEN,

ChAIn— A

ChBIn— B
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B3E HEH

3.1 EvrRYEREZAITET S

BAEYDALNNERESTDIEE

{fmw e e — T | \)
HaioA ‘

g @ o
Aadaaa:

©

BRI ED
L

e —

3.1-1 AEALERIESDOHAIEYD ERR

1. #REmO A axs%E PPG1 @ Data Out, Data Out %[l —>
IVTCHHRELET,
BERIEW O A1 253 1 2721 0Lxi3, PPG1 @ Data Out (2455
£9. Data Out (Z/E. MP2110A (ZHAFESITUA Rl I Sa 2 i L
TLIEEW,

2. WHHEHOH 2k s4E ED1 O Dataln, Data In % [l —7 L Chs
BLET,
B EM O a Rz s 213 1 5P F0LEx%, ED1 @ Data In IS5 F5,
Data In (21X, MP2110A (IR ENTWDA—T &85 L TS,

PPGIED _|
e,

BitRate ————————————————  Reference CLK Bit Rate

...... i Variable | PPGIED
@ 25781250 kbits |O Ppm| Internal M} ‘25-,81250 khn/srwm i

L T P — PPG Amplitude

040 Vpp  ExtATT|O @B |0.40 wpl 040 Vpp  BxtATT|O a8 (040 Vi || ppgED
ch3

4 —— eomputcondition ———————————— £D Input Condiion
Th shold

o
PPG/ED
Cha

Tost Pattern

1
1
:
1
PPG | PRBS 2891 1 Sync Out l PPG1_18CIk
1

ing
Test Pattemn

ppal PRBS 2491 I POS

Chi2 14 Clock ED | PRBS2:94 Tlacklng oN

.
Pooco=sccoooo=os 10/19/2016 15:48:53

ER pooooeto |

1
1
E | ' A5 Ef2 ES _E6  E3 EO
EC 0 1 1| e 0 [+ ]
0 Day |0 H |0 M |5 s PSS
cc 9.0234E+10 : , : cc 9.0234E+10
FREQUH 25781251 syncioss I\ | ] 1| FREQ@HZ)] 25781240 gync Loss

______________

. [rox e HE . [ox Eor EE

K 3.1-2 Ewhr&YRBIFE TIRET 59

3. T7Ur—varv4Fud [PPG/ED Chl] #27Vy /L% 9,

32
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Bit Rate. PPG Amplitude. ED Input Condition, 3 XU Test Pattern
R ELET, FELWEE LIS 5 % BERT O#E LIS TS
(s A%

PPG Data XData OHRZr %2771 7C, &% [ON] (ZLFET, IROIHE
HEMERLET,
BERT /%L ® Output 7> 7 1 BNAEITLTWS (X 2.2.1-3 ZR),
TV r—ar 74 Rud SYNC Loss 38X Error 235847 LTV
A

Gating Zi%x ELE T,

[Start/Stop] #27Vv 7L %7, Gating CTixE LIz RIET 5L, ER,
EC. CC, BXLW FREQ (kHz) (ZHIEMEMBFTRIINET,




RIEB]

Kz 88T o

HHRIEMDABINEREENEE
IR D 7V ARE — 3RO M E B2 EWIZ A TIL ., BHE O H )
WEY LTV F o ara—FCERAILET,

-~

{

WRIEY
——
—)q

X 32-1 HAEHDALENNERESDESE (MP2110A-x12, x21)

BRI E O NSk s 2 PPG1 @ Data Out, Data Out Z @il ——7
IVCHHGRLET,

WRIE DO AN F 1227275 1 ST DEEIT,. PPG1 @ Data Out (28651
9. Data Out (Z/E. MP2110A (ZHAFSILTUA [RIdl#& I Sa 2 i L
TLIEEW,

BERT @ CIk Out (F7=i% Sync Out) & Scope @ Trigger CIk In % [
=T VTR ET,

Sync Out Z#5kiL7=#5A4 1%, Sync Out (21X, MP2110A (ZHfFEn T
(A%} H$E’3‘f&j#4ﬁ%§%@f(ﬁibf<f_éb\o

WHlEM O iaxs 27V Fmra—70 Ch Aln, Ch B In
Z Rl — 7 L TR L E T,

AIMEBDIENED 400 mVp-p B X256 1%, LV EMISHIE T 57291
Ch AlIn, Ch B In (2= #A#EH L TTES0,




3.2 WEZEHNTS

a

Bit —_— 1 efere
Variable .

25781250 kbitis |0 ppm:

PPG Amplitude

1
040 Vpp  ExtATT |0 dB |0.40  Vpp

5 —— ED Input Condition ——————————————————————— |
Threshold ——————

10.

PPG/ED _|
N T cni
Variable . PPG/ED
Intemnal 1] 243.28.26) ‘25791250 kbit's O ppm ch2
PPG Amplitude
040 Vpp  ExtATT|O a8 (040 Ver || ppg/ED
ED Input Condition ——————————————————— Che
Threshold
2 m
a Ext ATT| 0 a8 |0 mv FzﬁIED

Test Pattern

vrs [ msan | _ros ]

e 17 e
cc 9.0234E+10 History
FREQ(kHz) 25781251 gyne Loss . . Current it

] [70% Error [ | |

ED | PRBS2t941 Tmcking o
10/19/2016 15:48:53

ER 0.0000E10

EA5  E12 E9 ES E3 EO
e 7 Eamela
cc 9.0234E+10
FREQHZ) 25781249 Sync Loss I I

S — wom
10/19/2016 15:48:53
ER Gating

E15 E12 E9 E6 E3 EO ating Cycle

[70% Error [ | |

3.2-2 PPG T#E9 585

TV r—varv o Rud [PPG/ED Chll #2Uv 7L %7,

Clk Out. Bit Rate. PPG Amplitude, 33X U Test Pattern 5% &L £,
FELWERETRILNEE 5 3 BERT O#ES E1 22 R TLIZE0,

PPG Data XData DR %&27Uy7 LT, &%z [ON] IZLET, (kDIH

HZmEB L £

« BERT /S %/L® Output 7> 7 1 WAL TWS (X 2.2.1-3 BHR),
« TTUr—rar 4Ry SYNC Loss BELON Error 28 54T LTV

Uy,

] MX210000A

© System Menu Ch Tracking

All BER Results | Al Mezruremen(s

on open
Setup || Measure || Amplitude

Scope Time.

Rate ScalelOffset  (CRU

Data Clock Rate

Tracking

Clock Rate. 6445 313 khz

Divide Ratio
x| 4
Symbol Rate 25 781 250 kbaud

Acquire Clock Rate

Divide Ratio Detect on

Al Oufputs

aaaaaa

(]
PPG/ED
Ch2

13

PPG/ED
ch3

3.2-3 Scope TIEET 555

[Scopel #27Uv7L%9,
[Time] 227V 2L %7,

[Rate] #2V>271L T, Tracking ZiXELET,

YoV AT Aa—T OEERE S BL TSN,

[ChA]l BXO [ChB] 22Uy 7LET,

m
PPGIED
Ch4

FELWRIESEILTEE 6

e

=X

35
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11. Control Ch ®ARZ %27V 7L T, sz [Alll IZLET,
12. [Sampling] #27V>27 LT, #/~% Run (ZLE T,
13. WERERINELEZL, [Auto Scale] #7Vv/LET,




3.2 WEZEHNTS

BAEMD A EERDIEE

MP2110A-x22., x23. x25. x26. x30, x32. x33. x35, x36. x39. x40, x42,
x43, x45. x46, F721T x49 ZERL7-LE 1T, O/E 24 L O EER O H 1
FEBRAITEET, WD/ VA RY— B EZRO N TG FE R EWIZATIL
BHIE O S H 1% SMF £721% MMF (285t L £9,

-

{ r m&!ﬂ — ———— 1 SmerTTwem
| PSS Tl e @
I @ W s P B £
L= | 5 | B2 (oo =
o L[ >
© & © i
il

WRIE

@

V

3.2-4 HWAIEMHDIIEIERDEES (MP2110A-x12, x23)

1. #EEmO A axs2 PPG1 @ Data Out, Data Out %[l —7
T LE T,
B EM DO Nz 273 1 S oLElL, PPG1 @ Data Out [Z#5f7L
9. Data Out (Z/E. MP2110A (ZHAFESITUA [RIdl#& I Sa 2 i L
TLTZEY,

2. WHIEMONHE axs2l ChBIn b 77 A3 TR L £, e
PP D 850 nm DAL MMF (2, 1310 nm F721% 1550 nm D4
1L SMF (ZH&ke L £,

3. BERT @ CIk Out (F7=i% Sync Out) & Scope @ Trigger CIk Input %,
[Rldh A — 7" L T L £,

Sync Out Z#Ek:L7-#54 1%, Sync Out (ZiZ. MP2110A ([Z#RAFENT
YS! I_J$E|H5<iﬂ”%%%78kr’fibf<téb\o

A EE

TREMDHREALRILH.Ch B In DEBRIEAALANLERZ
TWEWZEZFRERL TS,

ChBIn DEBIEANLAIEBZSE, RED O/EED21—ILH
WETLIEENLHYET .
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o

Bit

PPG Amplitude

ED Input Condition

Test Patt

o

10/19/2016 15:48:53

E45 E12 E9 _ES

cc 9.0234E+10
Roset

B [7o% | Ereer

ER 0.0000E 10

E3 ED

e | = | o [

FREQ(kHz)| 25781251 syNc Loss [l Il Current

Al Outp
PPG/ED _|
[(BiR = 'i Reference CLK Bit Rate
o . Variable ; PPGIED
25781250 kbit's |0 ppm: Internal LwJ ‘25791250 it |0 o o
— PPG Amplitude
040 Vpp  ExtATT O a8 |0.40  Vep | 040 Vpp  ExtATT|0 48 [0.40 Vpp PPGIED
—_— | ED Input Condition —————————— Ch3
Threshold —————————— |
o
ata |EXATTO a8 [0 mv | PPGIED
1 Ch4
g Test Pattemn
1

oo [ pszan J[_ros |
ED PRBS 2791 Tmcking ON

tan 10/19/2016 15:48:53

E15 E12 E9 ES E3 ED

lo omfo wfo mf[s s | om0 [y ]

FREQ(kHz)| 25781249 sync Loss [l

[70% Error [ | |

3.2-5 PPG T#49 585

TV r—varv o Rud [PPG/ED Chll #2Uv 7L %7,

Clk Out. Bit Rate. PPG Amplitude, 33X U Test Pattern 5% &L £,
FELWERETRILNEE 5 3 BERT O#ES 1 22 RL TLIZE0,

PPG Data XData DR %&27Uy7 LT, &%z [ON] IZLET, (kDIH

HZmEB L £

+  BERT /$x/v® Output 77" 1

DRITL TS (M 2.2.1-3 %

HEOR

« TTUr—rar 4Ry SYNC Loss BELON Error 28 54T LTV

Uy,

10 8 12

L] MX210000A

© System Menu |

Scope Time:

eeeeee
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H4391 BESHEORBETHORTIEY

4.3.10 Minimize
D4R RRER/MET S
1. [Minimize] Z227Vv 7 L%9,
T AN T INFRENET,
KA 3—Z [MX210000A] BFERSNET,

2. UAURUERFRIRT DI, #AZ3—D [MX210000A] %27V 7 LE T,

4.3.11 Dock/Undock
DARODRTAZEERTS
[Dock/Undock] #27Uv27L%ET,
Dock OHBEIIVAVRUNEEOL FIZEESI., V4 RUZBEI T A,
E=HOBREEN 1280 x 800 DEXIT, 77V —ar U4 Ry 22 TR
IRSHAZENTEET, [2.9.3 IMTE=XORE ) ZSRLTITZZN,
Undock %A1, VA4 RUEBEI TN TEET,
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4.3.12 Remote Control
[Remote Control] Z27Vw 74 25L, IRDZAT AT R I ANERIIET,

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

4.3.12-1 Remote Control 54 7R5HRvI R

GPIB #5%E ¥ 5IZ(%

1.

JE:

GPIB ® Address D7 X AR I AZ IV I LFET, TRLAEZ AT THXA
Tal iRy AREET,

GPIB 7RL- A% 0 775 30 D#EIPHTASILE T,

[OK] #7003 BERENTE T LET,
[Cancel]l 27Uy 273 5&, RELMEITTVIESNET,

FIH /R PC GPIB a x2S TV BEAI1C GPIB i T& %
7,
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A—HRYRERETHICIE

1. Raw Socket @ Port Number DT FAMNRy I A% 7w 7L ET,
R—MATTTA4 R BAEET,

2. BHEROFEATHEELET,

Port Number: 1024~5001

3. MP2110A ® IP 7RV A T o h~vwA7  BIOF — I =A TR A&
H9%121%, [Change Network Connections] %7V L %3, Windows
@ Network Connections % A7 2/ Ry I ANRFRIIET,

& Netwark Cannections - O X
1+ E-' <« All Control Panel ltems » Metwork Connections » v O Search Metwork Connections @
Organize » == + [ o
L_'. DO MNOT CHAMGE 1 L_'. Local &rea Connection {(Center) L_'. Local &rea Connection {Left)
= Unidentified network "o Metwork cable unplugged "o Unidentified netwark
W= Intel(R) 1211 Gigabit Metwork ... K @ Intel(R) Ethernet Cantraller 12... @~ Intel(R) Ethernet Controller |2...
L"_ Local &rea Connection (Right)
PSS Network cable unplugged
K @ Intel(R) Ethernet Controller 2.
4 items =z =

4. [Local Area Connection (Left)] F£7-1% [Local Area Connection
(Right)] 7 A2 %4 27Vy 7L T, [Properties] %27V 7L %9, CPU
Board /X— Y=y 01 (K 4.3.13-1 &) O A1 [Local Area
Connection (Center)] HF|HFTHETT,

5. [Internet Protocol Version 4 (TCP/IPv4)] %2V 27 LT, [Properties]

v
i
¢
K
4
%
B
1
‘a—-
%)

IV LUET,
6. Internet Protocol Version 4 (TCP/IPv4) Properties Z A7 07 R AP
HHZHRTELET,
rInternet Protocel Version 4 (TCP/IPv4) Properties l ? S )

General

‘You can get IP settings assigned automatically if your network supports
thig capability. Otherwize, you need to ask your network administrator
for the appropriate IP settings.

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

IP address: 192 . 168 . 100 . 2
Subnet mask: 255 ,255. 0 . 0
Default gateway:

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

Preferred DMS server:

Alternate DNS server:

[[validate settings upon exit

[ CK ][ Cancel ]

Local Area Connection ® IP 7KL 2% DHCP (2 &5 H BHIUFIZ 3 5855
IL. [Obtain an IP address automatically] #27Vv27L &7,

4-15



BUE D NURHRETS

7. [OK] #2Vo 35L& ENTETLET,
[Cancell Z27Vy 24 5L, BRELTAEITIRVIESIVET,

2
FE 3 @ Network Connection ¥ A7 27 ARy 27 AT, DO NOT
CHANGE (Intel(R) Gigabit Network Controller) D% EZZ H LR
TLEEN, ZORELXEETLHE, 7TV r—ar NIEF IR LK/
FT. REAEELTLESTSA 1L, FIH6 T [Obtain an IP address
automatically] & [Obtain DNS server address automatically] (Z&%
ELTTEEN,
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4.3.13 System Information

VAT LERERTIT D

[System Information] #2V>Z71L %9, System Information # A7 12/ 7Ry

AMFRSIVET,
CPU Board/\—

s
<

=

2
/

N

oz 7/N—23>

System Information

_____ A

Local Area Connection (Left):

MAC Address:  cc-82-7f-Gd-ee-d1 MAC Address:

1P Address: 169.254.202.176 IP Address:
Local Area Connection (Right):

WIAC Address:  cc-82-Tf.6d-ee-d0 MAC Address:
1P Address: 0.0.0.0 IP Address:

DO NOT CHANGE 1:
MAC Address:  00-00-91-07-6d-0a
IP Address: 169.254.48.191

Scope Module: A51-00 01/01

Options: 80(60GHz Quad Optical Scope for Singlemade)

WIAC Address:  00-00-91-05-2-01

1P Address: 169.254.1.155

Scopel.FPGA:  1.00.00

Scope2.FPGA:  1.00.00

Scopetlsyst  1.00.13

Version

#1: A52.00 (S) 01/01 20250522 10:09:54
(0} 01/01 20250522 10:09:54

#2: A52.00 (S) 01/01 20250522 10:09:54
(0) 01/01 20250522 10:09:54

Tiigger: A54.00

r 1
MX21000¢A BERTWave Control Softwarei 08.01.09 1
20260213 {1433 === ===== d
Mainframe | MP2110A
Serial nimber: | 2110250507 Software Options:
FPGA: _so_ _
CPUBoard: |_00 _ |
0s: Windows 10 loT Enterprise 2019 LTSC

Hardware Options:

62(Basic Functions)
63(PAM4 Analysis Software for Opt.08x)

01(Cooling Performance Enhancement)

Save To File

l

{ Save To Clipboard ‘ l

v
i
¢
K
4
%
B
1
.a——
%)

0K

4.3.13-1

System Information %' 4 7R 45 RyHo R

[Save To Clipboard] Z27V>279 5L, AT AMEFHA Windows D7V 7R —K

Zar’—&SnE9,

[Save To File] #27Vv 24 5L, Save AT OT Ry IANFRENET, 774

N ATILT,[OK] 22Uy 3B AT A

fEHAT 7 A RAFSIVET

Save

=)

| SystemInformation.txt

l Screen Keyboard

[Exit] #27Vv2795&, System Information % A7 27 Ry 7 ANRHUET,
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4.3.14 Exit
FINr—2a0%8T9 3
1.  [Exit] 227V ULFET, K T 2R T I AT I Ry I ARFKRINET,
2. HTTHEEIL [Yes]. TIET5Lx1T [No] 22Uy 27LE T,
TV —arEMERETL5GI1E. T AV 7O MX210000A &4 7L
Vo7 LEd, £721%, Windows D AX¥ —hA==a—/5 [All Programs] —
[Anritsu]l — [MX210000A] Z27Vy271L%9,
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4.4 BEFrRAUIEEDHT

4.4 EHFrRILEBTDH N

MP2110A (%, 7 SIVANRE — IR T v 3V 1~4 OHNEFRERCA 1A 7T
HIENTEET,

INLRAINA—UREBDIESEFHEHITBICIF

1. 4.4-1 @ [on] #7Vv I LFT,

2.  lon] OXXFEFEAICEDLYES,
RAEERD Output 7> 7 08 EATLE T,

All Outputs

off on

4.4-1 All Outputs RE>

INWVANS = FEAEZRD BT ¥ VIR B S ET,

INILANEI—UFHEBRDIETHNZEEIETHIZIE
1. X 4.4-1 D [offl /Uy L%ET,

2.  lon] OXFERAMICIEDLYES,
RAEERD Output 7> 7 N ETLET,

PSWVANZ =GR DT Y RNVDOIE S H N ZAF L ET,

v
i
¢
K
4
%
B
1
‘a—-
%)

2
MX210000A #fE#)L 7= TlE, All Outputs A2 1% [off]l T,
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* < (7Y B B EI| == =
4.5 BEHFryRILTOREAEDRIBESELL
MP2110A 135K 4 Fr RV ORRVEREE ., 4 Fr RNV OEET —2OH 7Y
VT ERIRFIZFEITT AN TEET,
HEZFRHCBIAG T D123 K 4.5-1 0 ] 227Uy 7L ET,
REEFRRD Measure 72 7 N AT LET,

HEZFRHAZIETI21E, K 4.5-1 0 [R] 27007 0ET,
RHEFIRD Measure 72 7 DWHITLET,

All Measurements

| | 3

4.5-1 All Measurements R4
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46 AEDHREZEHFvRILTEETD

MP2110A-x14 Ti%, Ch Tracking NERIINET,

[on] 2#2V>274 5L, Chl ® PPG BLOED #RENNAENDOF ¥ 2/1D PPG 1B
JOEDICRREENET, ZOWREET Chl DR EELEETIHE NENDF ¥ RILD

WEbLEHEINET,
Ch Tracking
T_ T
4.6-1 Ch Tracking
LT ORREPDEELET,

Test Pattern

ED Tracking*

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

% : Ch Tracking% [on] 129%&, ED @ Tracking IXON 12720 FE T, 72721,
Ch Tracking % [off] I2L %, ED @ Tracking i OFF (2720 FH A,

4-21
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4.7 #HEHFvRILD BER BIE{EREERTTD

MP2110A-x14 TiZ, All BER Results 3FERSIVET,

[Open] #27Vy 74 2%&, 2F v/ ® BER WER RNFRSNET,

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 u Test Pattern PRES 2491 E-15 E-12 E9 E& PPGIED

All BER Measurements { Close

Lo [

3
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

[z : . -
Start/ Stop . Bit Rate Variable 25781250 kbit/s 9.0505E-10 mPPGIED
Test Pattern PRBS 249-1 E-15 E-12 E® E$

Ch4

N3
m
&
m
&

StartTime | 10/28/2016 20:23:49 ER Total 9.0505E-10

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

m
&
m
&

sync Loss [l [l e Tom cc 2.5TB1E+11
Progress 0%  Error [ | FREQ(kHz) 25781248

|ﬂ

m
b
m
&
m
&

BX ; q i

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

i

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

4.7-2 All BER Results &R

% 4.7-1 All BER Measurements QR4

B Fh BH
Start FT_RTCOF v 3D BER HIEEBIBLET,
YAV T F i nza—7OREIXBRBLEE A,
Stop T _COF 11D BER HIEEEIELET,
Yo FV AL Aa—F ORIEIE I UEE A,
History Reset T _RTOF ¥ /vD History 7 7%V NLET,
Close All BER Results #rzai& TLET,

LE_IUII:I

Top Menu D777 arig a7y CTh, All BER Results &ZRIZFACE
j—c
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4.8 HEERKEDIET

4.8 HEFEKEBORTR

Bt EBBZIR TR
HAFEEEANTT 4 R0 FICFRENET,
AfFEEEZNIE . Windows D=2y ha— LR LB BT LUET,

REDRT
WD 3 D>DOT T TIREERZ R RLET,

x481 FUTDERTE

Sv7 1R EE
Remote MP2110A 2VE—Mi#EIZCWET,
Measure BV RRVROBPTE N E T TV T A nRAa—T 0K
TR PG H T,
Output PPG OENIDF ¥ RAND G ERH SN THET,
BERT /3L DT T aFERL TIEEN,

4.8-1 JE—IMMEDRT

v
i
¢
K
4
%
]
1
-ﬂ—-
%)

Measure

4.8-2 EVPRYBEDRFEITRET —2IMEFORT

Cutput

4.8-3 PPGC OESAHAFORT
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55 BERT DHEIES -

ZOFETL, BERT T¥a—/LOREHEHLE Y MRV HIE T 5 k2L £
TO

51 BERT DFEETFME oo 5-2
52  PPG/ED B «.cvovvoveeeeeeeeeeee e ee e 5-3
521 BEIOVIEERTETD oo 5-7
522 EYRL—FDERTE oo, 5-8
523 INE— BT D e, 5-9
524 HARMERTETD oo 5-12
525 SynCOUtZEEETET D coovvoerereriererieeeeeneaiens 5-13
526 CIKOUZERTET D i, 5-15
527 EYFBYEEATS oo 5-17
528 BUBHAZREERTET D o, 5-17
529 EDDHIEEHHEERTET D oo 5-21
5.2.10 BITEFER oo 5-23
5211 BIEREREIRTETD o, 5-24
53 BREDHEIIIEIE ..o 5-26
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% 6 % BERT DIBIEL.

A

\
NE—UERTET D

\4
EmIE/ QmEERTET D

A HIEEE
FRTZMN?

(AIAV4

<

(&L

Sync Out#:%
R

v
RYUBRHEMH . EDDRIE
KHEHRET D

Y
[Data/XDataZONIZ§ % |

[Start/StopE4)v93 3 |

5.1 BERT O%EFIE
AR FIEAE R OBRN R LUET,
(  Bas )
Y
HEIOVIEBRET S
Y
snmonvsE N\ F
FRTZMN?
=k 2 T, 2= L)
] EANTD
EvrL—FEEE
BETD _
PELEZRETS |
A | F5
: [Apply] K&
. T N ety pines
H¥VariableHh? ]
Rl B SN
)
PPGOIRIBZZET S

EERET D

EDDANFE, LELME

Y

(=4

5% BB B R 28 &
ERATHHMN?

(AIAV-4
NEEREZ PIIEREZ
0129 % ANTS
A
5.1-1 BERT MEXKH

®T

R EFIE




6.2 PPG/ED [Eig

5.2 PPG/ED Em

Trvrvar¥—o [PPG/ED Chll 22Vy 74 5L IROD/NFIVINERSNE
T Ch 1 LSO F v LIEICRIES D B I, UK TRRSNE

R
» PPGIEDCh 1
PPG Data/XData E OFF g . I Setup/Result ]
Bit Rate Reference CLK
piuiable | |25781250 Kbivs [0 ppm | Internal ]
PPG .} I IHTIT |
040  Vpp Ext ATT | O dB |0.40 Vpp
ED Input Conditi
Threshold ——————
Electrical
Single-Ended Data ExtATT |0 dB |0 mV
Test Pattern Output
PPG l PRBS 249.1 “ POS l S @ l PPG1_1/8CIk l

ED PRBS 2°9.1 Tracking  ON Clk Out Ch1i2 1/4 Clock

Error Addition
ED Result "All"
Start Time ‘ PR U
ER

S | cun

E-15 E-12 (] Gating Cycle Repeat

Insert Error 20 bit .

Current !
FREQ("HZ)‘ """ syYNC Loss B [

[ 0% | Error [l ®

=2
°]
?‘
?‘
T‘
FrotES Ladd

5.2-1 PPGI/ED &E /)L

Reference CLK % [Ext Clk In] IZRRELTZHE . B —hDOFRRITR DK
DI ET,

Bit Rate Reference CLK

64453124 kHz =40 = | 25781250 kbivs D

5.2-2 ExtClkIn Z8&ELIEEDE YL —IRIR

Ext Clk In 1/40 ’
24.3 to 28.2G)




%52 BERT DEEELE

[Setup/Result] #2727 F2L NRRAVDERRNVEDVET, b5 —
[Setup/Result] #27Vy 73 5&, X 5.2-1 DERIZEVET,

l Stop ” Start l IHRT;E? l Setup/Result ]

X 0.0000E-10
1 E

E-15 E-12 E-9 E-6 E-3 E-0

sYNC Loss [l EC ]

Error (@ %] CC [ 25781E+10
0% FREQ(kHz) | 25781249

D] = 0.0000E-10

R E-15 E-12 E-9 E-& E-3 E-0

sYNC Loss [l EC ]

Error [# % cc [ 2.5781E+10
0% FREQ(kHz) | 25781251

0.0000E-10

E-15 E-12 E-9 E-6 E-3 E-0

sYNC Loss [l EC ]

Error (@ %] cc [ 2.5781E+10
0% FREQ(kHz) | 25781251

EX 0.0000E-10

4ER E-5 E412 E9 E6 E3 EO

sYNC Loss [l EC 0

Error (e ] ®] CC | 2.5781E+10
0% FREQ(kHz) 25781248

5.2-3 PPG/ED #&R/\JL (MP2110A-x14 Di5HE)




6.2 PPG/ED [Eig

ISENVDFAZRDFITRLET,

% 5.2-1 PPG/ED M xIEE

E2E o E5EA
Setup/Result PPG/ED /" /NVORREGIVEZ ET,
PPG Data/XData PPG a7 42DT —2 M N EGVEZET,
XData I%, Efi/ /D Dataz EHRLET,
ARZZIT IR ASNTWDE, RE DERDFREIRITLET,
Bit Rate™! Reference CLK 7% [Internal] ®O%&

R w7V UL BE B EERLET,

Variable Z3& R LI E51%. By - — R ELE T,

BRELIZE YR —MIXL T, —=100~100 ppm OFiFH CIRZAZ R ETIET,
Reference CLK 7% [Ext Clk In] ®3H&

SRy 7% N T4 Reference CLK WWEER /RBPEAIT /-T2 LEHERL THH

[Apply] Z27Vv 7L TSN,

W — F AR AT 7 ay 7 ORIEANEND & ST ay 7 B le v b

L —IRFRENET,

Reference CLK IKHE

A7 oy 7 ORMIREZ R RLET,

e Hta:  HHEZO I ERHITCEER A,
i REIny7EBRELELER, RXF =0T —ZERHIL T ER A,
frta:  HEEIay I PF— T —HLFRILCOONET,
PPG Amplitude E@%ﬂexw‘ 7 A, Data Qut 217X 'Data Out =17/ X |2 IENAIE D

RIEEEZRELET,

Data Out 3*75&@ Out X X E a7 25513, TOREZEY Ext
ATT IZRRELFT, WEOOH IS NAEFDIRBEENE RSN ET,

St
Data Out = r7 ¥t Data Out 237|213, FIUEE RO EREERL T2
S,

ED Input Condition

WNE )y T, ED O AF T AEEIRUE,

FDOTF ARy AT, Datalna /2B X0 Data Ina (7 ZDLEVMEEFELZREL
£,

Data In =7 %tData In 23X 2| TWEwE#ERT D5 A 1L, TOE RS Ext ATT
ICERELET,

£
Data In ==x2/%L Data In 2x7#21%. FIUEEEORE SR L TEE
AN

*1: MP2110A-x12 TI/ZCh1&Ch2 T, MP2110A-x14 TiX Ch1~Ch4 T
WICRESNET,

55

oz
=
=
D
5
i
7
i



B 65 % BERT DB

% 5.2-1 PPG/ED OHFIER ()

A

558

Test Pattern™?2

NE IV I U T, TAMIE = 2R ET,
POS 721X NEG 27V 358, TAMIS —  OIGMEEE T TEXET,
TANNE =3 €17 ORPEITIRD IR ET,
POS: Data =7 XD EL)S Data IR X DELINE,
NEG: Data 2+ /¥ DEJL) Data a1/ X DELIDE W,
ED OF7 ARRE—2% PPG L[RIUREEIZT 58413, Tracking % [ON] (ZLET,

ED Result vy NRVDORRFIEEZTIVE LT,
Start Time B MRV E A BB LR A N R s E T,
Elapsed Time By MEDHIEZBRIE L TOD ORI 23 F REN T,

Remaining Time

Gating @ Time T ELIZIFHEG, By FRDRIE DRl 2 5 W R H 23 FRR S
NET,

Start/Stop

vy MRDHIEA RIS, FHFELES,

History Reset

Sync Loss, Error AN FoREHL £,

Reference CLK™1

270y 7 2R PEIRLET,

Internal: Wi 10 MHz FIRAR1C LD 7 my 7%l ]
Ext Clk In: Ext Clk In =27 &b A jSbh vy 7 %Af
Sync Out™1 Sync Out, Sync Out =X/ X )T HEH DIy 7R ES R A EIRL £7,
Clk Out*! Clk Out =7 2| 11T 215 5D ray Z7RZ2#IRLE T,
Error Addition [Insert Error] #27Vv 74 2%&, 7A=Y MNEVMERASIL, HOZT 793

1 BRI RATLET,

Gating Cycle*2

W)y LT By RO DORE T B R L £,
1 [moey MRV RE R ZRELET,

Current

ey MROIE I E DO F R Z T 58613, R¥Fora [ON] 1ICLET,

*2: MP2110A-x14 T Ch Tracking 7% [on] @351, Ch 1~Ch 4 TH#IC
RESIVET,
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6.2 PPG/ED [Eig

5.2.1

REIOVIERTET D
BERT I%, 7 —# O3 A B LORRVMR A T 5720 M ay V&L E7,
e oy ) DA Z R HRIRUET,
« MP2110A WERCTRAT LNy 7
Ext Clk In =7 #InH A J1E&NH98 887 a7

WERZ ey 7 OREFETL, EIRZ AL T 1 BEf# CT+10 ppm T9,
Sy ZIFROBEITE AL ET,

IR ay DRI EDEX

W7oy 7 XL EE N Wy s e T 50

% 5.2.1-1 Reference CLK D& 5E

Ext Clk In [ZA 7]
Reference CLK SiER I50099DF
K (MHz)
Internal N 10MHz BIRaHZLDWNER 7 a7 %158
Ext Clk 1/16* | Ext CIKk In 2 %7450 A SN AME 70y 7 | 593.75~887.5
A
Ewhl—h 9.5~14.2 Gbit/s DL g
NIy 7 DB EEE Yy e — D 4y JE T =
16 12720 F T, g
Ext Clk 1/40 Ext Clk In %7450 A HENBIMNE 127 | 607.5~T705.0 B
%A ] YE
vkl —b 24.3~28.2 Gbit/s DHE 7;;
NER Ty 7 DEREEE vy e — D 4y E
40 12720 F9,

% : MP2110A-x93 Z##H L CWAGAIZFRSNET,

it
NE a7 wd FHEFIC Reference CLK IRAEF RN AIZSIT L TCVNVD
613 [Apply] Z2U 7L TSN,

Ext Clk In =37 2|3, &G &SN TWET,
RIS 0.2~1.6 Vp-p DIELE F/2 T DG 52 AL TTES W,




% 6 5 BERT DIEEL %

522 EvwrL—FDETE
Reference CLK % [Internal] 3% E L7 I YR —ERELET,
vy kb —hkE, PPG/ED @ Chl 225 Ch4 FTIHHEOFRETT, 72&2 01X,

PPG/ED Chl O/R3x L TEw R — 2E®E 5L, PPG/ED Ch2~PPG/ED
Ch4 DE YR —h BTSN FET,

1. BitRate DRZ> %7V LET, MEERINT LV RUNHEET,
FRENDRZ L OHIT, MP2110A-x93 DFHEIC L > TRV E T,

Variable Ethemnet OTN Fibre Channel InfiniBand
- Variable | 1l]l]Gth4FECl oTU4 l 32GFC l InfiniBand EDR

27.7393G)

100GbE/
{25.78125G)

(27.952493G) 28.05G) 25.78125G)

5.2.2-1 Bit Rate Standard Value #4784 /RvyY X (MP2110A-x93 £&L)

Bit Rate Standard Valus

Variable Ethernet OTN SDH/SONET Fibre Channel InfiniBand
Variable 100GhE/4 FEC 6.975 FEC 32GFC InfiniBand EDR.
{27.7393G) 27 5524536] {10.664228G}) (28.05G) (25.78125G)
Variable 100GbE/4 0TUZe (10GhE FEC) 0C-192/STM 64 16GFC InfiniBand FDR
9.5-14.2G) 25.78125G) (11.095728G) 9.95328G) (14.025G) {14.0625G)

l 10GhE LAN/PHY 0TU1e {10GE FEC) l 10GFC FEC I InfiniBand x4 l

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

10GbhE WAN/PHY oTuz 10GFC
{9.95328G) (10.709225G) {10.51875G)

5.2.2-2 Bit Rate Standard Value #47RJ Ry X (MP2110A-x93 FY))

2. EvR—RMKKORZ 27U ILUET,
REATFRSINTODET L, TR OE Y - —b (bit/s) T,
28.05G DH A1 28.05 Gbit/s ZF L £ 7,

3. [Variable] ZBRL7=EXT, B —hed 7 E Y DT R ANR Y I A% Y
UL T fliE AP LET, By b —NT 24.3~28.2 GHz, 47t hi-
100~100 ppm DFFA TR ECTEET,

MP2110A-x93 BMEHEN THDLIEAIE. 9.5~14.2 GHz DAL RET
&F7,

RIZDERE
1.  PPG Amplitude 7 F ARy 7 A% )7L C, RIBEL AR ELET,

2. MP2110A @ Data Out =7 ¥ XData Out =7 % & #HIEW DL
_ﬁ*”“%ﬁﬁ)\#é&% I, Ext ATT OFT X AR Y7 A% 70y 7 U CRE &
EATILET, BESRZ BB LB OEREEBENFREINET,
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6.2 PPG/ED [Eig

N X
A FEE
Data Out Or%“%4&Data Out ARIANOEAICHEERZIEATS
LEF.FALBEREDFEREFERALTESLY,

BROBBEDRRHRERAT S RRSNIRIBEIRIZIC
HAShLHER OIRIEISEVDMNELE S,

INF—=AZFIROFEIAD DD E T,

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

PRBS

PRBS 13— R0 =7 CTHRAETLHHF—TT,

NN=RU =T ORERIZIVRAETH S — K T2 1 OFRKREYINEBLIY
HET 5 0 DR RE Y MR ERVET,

PRBS 2/7-1 R4 2oN—RU=7 D7 vy /M RITRLET,
Befth g R ERF0

oY)y oayrFx7

—\D

EE
v

Q—I|D Q D Q—|D Q D Q D Q D Q

> > > > > > —>
1 2 3 4 5 6 7
HOws A A A A A A [

________________________________________________

52.3-1 PRBS #£[REIERNIAOvIH

ZOTay L 7T BROT T Ty S TREREND Y T LU AR L B AR PR
FICRERRSIVET, 7R RZD 6 Be B & 7B H O & dhiyimBific A )
L. BHAIGREEFIO 2> 7R D2 AL ET, 2O L etz £k %
KTROINFEHLET,

1+ X6+ X7

FHED TE VR AT LTIy lE 5258 EyMEN 21-1 = 127 D/F—
PRI UFAELET, PIHEO 7Yy M 1L ED 1 2EARET,

oz
=
=
D
5
i
7
i



#6565 BERT DEELE

MP2110A ® PRBS O LHEAL 7 — R @ T5 1 BLO 0 OV
TRDOERBYTT,

3 y
PRBS AR sw—rE aofl alE
27NT7-1 1+X6+X7 127 7 6
279-1 14+X5+X9 511 9 8
27151 1+X14+X15 32767 15 14
2723-1 1+X18+X23 8388607 23 22
2731-1 1+X28+X31 214748647 31 30

PRBS O35 —Rizxt35 “17 OHET 50%TT,

1/2 Clock Pattern

1/2 Clock Pattern (X, 1 & 0 O#EDIKL ¥ —>2 T,

Data Out = 7% L U'Data Out 217X b, 7ay 7 & 5% 1/2 53 E LT
INFZ—=U P AEIET,

oavy

5.2.3-2 1/2 Clock Pattern SR EEFDT—42E40vH DA%

1/16 Clock Pattern

1/16 Clock Pattern (%, 11111111 & 00000000 DKL/ Z—1 T,

Data Out = 7% 3L U'Data Out 217X bix, 7oy 78 $% 1/16 77 JEL
Tog— s hsinET,

7DW7:

SRSt

> o o
7—«;_911000000001111111100

5.2.3-3 1/16 Clock Pattern REROT—42&E00 v DA
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6.2 PPG/ED [Eig

/§’5l—‘/0)§ﬁfi
MELIZIZIERREE (POS) LEmEE (NEG) 3B Ed,
IEFmELT iT—%: “1” OLX, Data 27X D7 E% High IZLET,
EERBELCIET —#N “1” DLx, Data a7 XICELEE Low ICLET,
NE—2F—4% 0 1 0 0 1 1 0 1 0 1
A | i | : : | i i |

POSE% E B
Dataa o %
g 0

NEGE& i B
Dataa o &
BIE 0

5.2.3-4 Logic DFRFELEARIAIZH WEINDE X IR DX
WDOFNETRE = R ELET,
1.  Test Pattern OARZL 277U FET,

PG = D—HINRRSNET,

Test Pattern (=3

PRBS Clock Pattern
l PRBS 2+7-1 ] l 1/2 Clock Pattern ]

PRBS 2491 l 1/16 Clock Pattern ]

l PRBS 2415-1 ]

l PRBS 2+23-1 ]

l PRBS 24311 ]

9. BETBNRE—LOREZLEIIILUET,

5-11
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% 6 % BERT DIBIEL.

524 WHHEMEHRTET S
PPG @ Data =7 % & Data = 7 Z1L A8 At & SALTVET
HAOWACEREBEEE 52D ERHDHEXIT, SAT AT 4 — % L TLIEE
A

A EE

Data Out Y4, & UData Out ARIEADAUE—HF R
¥ 50 QT AVE—F VAN 50 QTHIVRE#Y —TIILE(E
AL=5E . £§EHBAEMD A E—F VXA 50 QTHLVE
BlE,. ELWRIENTERNIENBHBYET,

Data Out Y4, & U Data Out IRV ZICHAINBIE
EDOIRIEIE 0.1~0.8 Vp-p T, ARV AITH ASNDIEER
MEAS. WBIEMDRAANEFBRAGENIEEFHRLTZELY,
ARV ZCH NEINSBEEREBLEBEMDORRKANETEZD
EEF ARV ATHERERY A F TS,

Data = r7/ %L Data 2 R 7 X I I TAEOE Y N — R ERIEEFR ELET,

BE (V) [E#A=1/ (Bit Rate)
A &

<

\4

\
7 Y
g (V)
RFfE

5.2.4-1 REDHREEE
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6.2 PPG/ED [Eig

5.2.5 Sync OutZi&E 35
B SF LD Sync Out 3% 7 2B 455 5 OMEAR ELET,
Sync Out 1E. /SR SE—L RAEBRRAETHF — 2RI 0y s% . F
/3L D Sync Out 217 X2 H 713 HHEE T, Sync Out =272 DC #%
AINTVET,

PNV AINE— U FEEZRDW TG D /38— 2B 5856 1%, Syne Out DX EL
Pattern Sync IZEXEL., Sync Out ax /&L%o 7Y rFnra—7 0
Trigger Clk In Z [Fl# - — 7 /L T L £ 7,

Data a5 EE 8.16. F1=1F 40 & R
[\ [\ [ \ el N\ [ \ [N\ [
o7 o - - > M
Sync Out ARYAEE
0 > B
S \ /

5.2.5-1 Sync Out ME{RFEELEARIZIZH AN B BT KO X IE
PPG O Rate #nEAL-&54&

™
Data ARVFEBE Pattern Length \ \ %
1A A \ S\ T\ [ D
o7 - 7 \\ > R A
Sync Out A% 24 BIE g
0 > Bl %=

L/ \ « /

\

5.2.5-2 Sync Out DERFELARVFICHASNEBEERFED XTI
Pattern Sync Wi &

Sync Output OIRNEILFH E TEEE A,

Sync Output 2% Pattern Sync D&E|L, ¥ —r FEE Y —NMIL> T/ YLA
M SNDRFHRIEAZE DY ES,

#5.2.5-1 2B T, WEITE LI~ — @ RLET,
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% 6 % BERT DIBIEL.

% 5.2.5-1 Sync Out M/EH] (Pattern Sync)
EvkL—b (kbit/s)
INB—2 %
10 000 000 | 14 025 000 | 25781 250 | 28 050 000
PRBS 277-1 12.7 ns 9.1 ns 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 s 1.27 ps 1.17 ps
PRBS 2723-1 838.9 us 598.1 us 325.4 us 299.1 us
PRBS 2731-1 214.7 ms 153.1 ms 83.3 ms 76.6 ms

A EE

Sync Out ARIADAVE—HF U RIE50QTT A1 VE—F >
55 . I3 EHRT D
HBOAVE—SF VAN 50 QTHWNGE X, ELLVEIEATE
BWIERBHBYET,

Sync Out ARV ADHAEEIF-1.2~0V TY, ARV ZITH
NENBEEN., R T IRBOANBREEEEZHEALGINE
R L TLIZELY, Sync Out ORI FITH hESnHEEIRIE
AERT OHBOANEEHEEZEZHEEL. Sync Out I
ROBITHRB/EIYAF T TS,

AM50 QTCHVRIEr—TIILEERLT=

pr

Scope D ENIKDEXIL, PPG Pattern Sync Z#X & TEEH A,

Time X AT RJ Ry I A
Data Clock Rate: Tracking On

FIE

1.
2.

[Sync Out] 27U/ LFET,
Sync Output (ZH /1§ D15 5 OFEfEARINL £,
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6.2 PPG/ED [Eig

526 Clk OutZ#ixE9 5
EHE 3L D Clk Out 217 XN T D5 5 a2 ELET,
Clk Out (X, 7SIV ANRE = RGNS DT — 2 AL ay 7% IEH
XL D Clk Out =% 72 ZH )3 H%RE T3, Clk Out =7 %X AC F5H i
TWET,

Yo TV T F A =TI L T AR IEEZRIE T 5L, Clk Out =k
LY TV G nAxa—7 0 Trigger CIk In Z (@il - — 7 )L CTHEEL £57,

MP2110A-x93 O&EIX, 7y 71O 4 E I, By —MIfE->TH B/
IZEDVET,
24.3~28.2 Gbit/s: 1/4Clock
9.5~14.2 Gbit/s: 1/2Clock

MP2110A-x14 DAL, 7av s o ray 7%z Chl/2. £7-213 Chd/4 75
BINCxFET, LLTOROISICHIEBICEHT AT ¥y é, Clk Out DF ¥ R/L
EHDOEDHIEICID, IVIEMA D REESHZ LR TEET, Uy HEERIZ D
W, TA2.2 7V ANRE — U 3SR | DV A5 IR TR,

PPG/ED Chl XU PPG/ED Ch2 DI &AL CHIEEZTHHEE 1T,
[Ch1/2] ZR%ELET,

(o———x)

oz
=
=
D
5
i
7
i

My

5.2.6-1 Clk Out # Ch1/2 IZE& %9 S 1&#ifhl

PPG/ED Ch3 ¥ X' PPG/ED Ch4 DE &L CRIEXY T 558 1T.
[Ch3/4] ZFRELET,
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# 52 BERT DEEELY

_®

AV

X 5.2.6-2 Clk Out % Ch3/4 [ZE%FE 3 515451
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6.2 PPG/ED [Eig

527 EvrgRYEEATS
R HZENE YRRV AR TED0, HERTHEXICE v MRV A AL ET, —
FEIZHEASNAE Y REVEIIE Y R —MIS U TR ES L ET,
24.3~28.2 Gbit/s : 20 bit
9.5~14.2 Gbit/s : 8 bit

EEEFEICEYEYRRYZEEATS
[Insert Error] Z227Vy27L%E9,
VAV ZFE A L= XX, [Insert Error] DAEDT T RIREGIZHITLET,

528 RUBHTEERETD
B NEDE R D A EREL T

EE5ADaARI4
BERT /Sx/V® Data In =x7¥tpata In =27 XO7 vy 7 KERIIRLET,

Data In
7
J

Data In

—
LEWMEERE
vV

528-1 ABhaxvsa70voE

+
TESrES Lydd

A FE

BR/ANIARIIDAE—F U RIE50QTT , A1VE—H R
M 50 QTHVWEE S —T L EFERTHEELGRIETERNS
ERBYZET,

Dataln oY% &Data INnaARIZIZIF1VULEDEREEE
MFRENTLEEN, AEEIENEE T 28T HYET,
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B 65 % BERT DB

ED Input Condition (Z&> T, 5 AT axs 2 &8 IRLE£T,

[Differential 50 Ohm]: Dataln =x/%tData In 2 x7X DM &g 5 NS
aARIBELET, 2 ODAXRI R ATIEINDIE B D
BENATEETT,

[Electrical Single-Ended Datal: Data In a3/ 2% {55 A jaxsxLL %

R

[Electrical Single-Ended XDatal: Data In Zx2/%% {5 A jmaxr2L L%

ER

HEBDEZE (External Attenuation)

MP2110A @ Data In =x7/%tData In 27X IZJH T E R E BT
2, BEERGRASROER (dB) # A/ILET,

WERD ANEEITHRE UL EMEEENF RSN ET,
HERITHRD LB TT,

BRELUELEWVEELE = LEVWEELE x 107 (B E/20)

A EE

DataIn 3%%#%&Data InARJAOEHICHEEHREZIHEAT D
EEFFALBREDRRHREEAL TSN, BRENEL
DHEBREERATHE. RTSNLEWNMEBEERRFOLE
IMEBEITENAELET,

BRBICANTDHEENS VRUILEFEIF-5 VUTITREEE
T BRFBTHESNIEND ., BREBDEBRENETEIGL
CEERERL TS,

HMEBCTHRSNESDOEEA. Data In IRJ 52 &Data
In ARV ZICRRLTNSBEZBARBNCEEHERL TS
LY.

LELMEL AL (Threshold)
“17° & “0” Z2HBITHEIEL LT, ANaxI XK AL TOET DT,
BN ERELG TR TA2EEEZRELET,

Data In =x27%&Data In =x7%(Z, 1.2V LVCMOS D5 52 AJLTZ56E D,
ARI I AN SN LIE T R B LT IE 2 IR OBIUTRLE T,
LEVMEL LT B 2R E LIS L TGRIELET,
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6.2 PPG/ED [Eig

Data In-Data In aARIZRIZANEIND KR

> B

BE (V) - : '
A | : (= EB#%L,L,BZ% ! L,%l,\ﬁEI/’\)lz

A f—\ﬁ
/\/\_/ AVaR

1

5282 LEMELANILDEREXNRELDIRN

EAEE
i (POS) Fld&imH (NEG) ML ET,

oz
=
=
D
5
i
7
i

BE

Data In
aARVRIZAR

SNDIER Ol/

f'-éZH_: (V

Data In
aARIRIZAA
Y (W90

H_

V)

> R ]

Poso1:661:1:o:1:o:1:
NEG 1 0 1 1 0 0 1 0 1 0

52.8-3 ANEKMEHIELME

INF—

0BT, ZELEE YRIENEF CARKRLIZE v MNZ 1 By b &I gL T,
B TNBE YN E Y MRV EHIEL T,

DD NNV AIRE = FE LR ERI LR Y — B RRD R HER IR ELF T,
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% 6 5 BERT DIEEL %

25

33

1.

10.

DR A O E FINAFTRDEBV T,

POVAINE — B E IR DY R — R RXE— U B BT LT, T OB EE A
DR R I LR E T D EEIT, Tracking DARZ % 27U>7 LT [On] 1IZLF
75

[On] (ZL7z&&1E, FlE 6 12HEA TTZS0Y,

[Off] (ZL7=&&E, FIA 2 ITHEA TTZEN,

Bit Rate DRZ %7V 7 U T, B EZEIRLET,

Test Pattern ORF L %7V 7 LT, NE— @R LET,
POVAIRE — IR ERIC R — T L E T,

Logic % [POS] %721 [NEG] IZRELET,
ED Input Condition DR %277 LE9,
B EZ 5T oaRrI 2 ERNLEIRLET,

[Differential 50 Ohml]: Data In ~Data In =74
[Electrical Single-Ended Datal: Data In =/ %
[Electrical Single-Ended XDatal: Data In %7 %

Ext ATT 7 X ARy I A&7 7 LU ET,

Data In =74t Data In 2R/ XIZEERESREZHEALIZEEIL, TOW
i (dB) ZANLET, BEaset AN EXIZ 02 AN LET,

Threshold DT F AR Y7 2% 7V 7L ET,
LEVMEEBLEEZ AN LET,
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6.2 PPG/ED [Eig

529 EDDBRIEFEHZEHRTETS
EvRYDAIE A EEHRETDICIE
Gating @ Gating Cycle Z7% ELET,

[Singlel: HE I CRE LT RER 3R 95 £ T JIEL £,
[Repeat]: ER Result DRZEKR% [Stop] IZTHETHIELET .

HEEHZ L2, By hahE 0 IZRRLE T,
[Untimed]: ER Result DRZEKr% [Stop] IZTHETHIELET .
By MARVITEESILET,

Gating Cycle DEiEE, KRINOHE Y MRV DAL DOBIREZ R DK RLE

T
"WhEEY % R4 % Stop <
EvhEYH 5% /5 8 B % Stop I2F%
Single
0 >H%F|Eﬁ
Repeat
0 > B g
=
A ?)
Untimed }%
5
&
0 > R

5.2.9-1 Gating Cycle MB{BFEEEVMBY KT

EvhRYZERIES 5 RE
Gating Cycle 7° Single ¥7-1% Repeat ® &L, HIEAMZFL ELET,
185 9 H 23 HEfE 59 43 59 B CTOR TR ETEET

BERRORTAE

ED Result OFoRIE, £ (0.1 BRI THEETT2 5 ELERED 100%I12
LI LTI T HERDHVET,

Gating @ Current CTHRRFIELZHELET,

[On]: FERFHCTHRIER K2 L £,

[Off]:Gating Cycle 7 Single F£7=1% Repeat DEX (X, M 100% I LI &=

W ERE AT L ET,
Gating Cycle 2% Untimed O & X 1%, HIEZAE 1R L 70 &S ITHIERE 2 50807
LET,

HIERMOBGEFIRTROLEBY T,

1.  Gating Cycle OR& %2707 LT, JIE FEZIRPHERUET,

521



B 65 % BERT DB

INH—

[Repeat]
[Single]
[Untimed]

Gating Cycle 75 Repeat £721% Single ® - X%, Gating Cycle D D7 %
AR I A% TV 7 L BT EATILET,
BEFHNE 1 #5 9 B 23 Kif#] 59 77 59 FPOHIFH Tk EL £7,

Current 7V 7 L CRIER REZ R THXAIL T E2HRELET,

[On]: 100 ms BEZHEREREEHLES,

[Off]: HIERT L, FRITREREIE L EXIHIER A2 TR LE
T,

[Start / Stop] ZZ7Vv7LFET,
T?/@E@7/7 DRI DV ET,
RAEFRIZ Measure NERIINET,
HE D ﬁ?ffﬁﬁ@%méhiﬁ“o

DRI ENDE, SYNC Loss DFERTHAET,

Gating Cycle % [Untimed] (ZREELZEXIE, HIEH % 5 L CEMRE
FoRLET,

SYNC Loss DFREDEEIE

NRE—U RN ENER A, RO B EHERL TSN,

© R DI HEE T 5 Test Pattern EFRVIRHHZFD Test Pattern 23&-> T\
Do

- Logic ® POS, NEG D& ENELLY,
Data In=7%_ Data In=ZR7HXIZATIEINDH(EFHITxL T, 72L&\ ViE
BIENHESILTND,

LEWMEDSOLRNILEILRILD LEWMEMEDLANIILIZ/AX
RlZ7ELy TAEAR
A LELVE A

N N/

5.2.9-2 @EY)TRHRLLEWMEDHI
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6.2 PPG/ED [Eig

5210 BIE#HFER
ED Result (21X, IROB)ERERDFRSILET,

Start Time:  EwFEVAIEEHIELZEEZTY,

Elapsed Time: & NROVEEZFAEL THHRELIZREHTT,
Gating Cycle 75 Single ¥721% Repeat D& X, Gating @
Time TaXELTZREH 2RI T 5 & RARSNADREMIA 0 12Vt
rEIVET,

Remaining Time: Gating ® Time Ta% & L7z REf 5, B MR HIE O #%H If
MBI T,

ER: B vhED#EE 0.0001E-18 7°5 1.0000E-03 O#iH THERLET,
B RRD DAL TR N EEDAELHRIE 0.0000 T,
ZOEEXOEGRIL, 7oy /B> TEDVET,
f1: 0.0000E-03 7= 1000 LA E 9999 LLF

0.0000E-04  Z7m=>Z%7 10000 LA F 99999 UL T

EC: BALZLEYFEDE 0~9999999 F7-1% 1.0000E07~9.9999E17 DO
THFERLET,

CC: ZAIEL72E Y MEA 0~9999999 F72iX 1.0000E07~9.9999E17 D#iH T
FRLET,

FREQ (kHz):
ZAELIE Yy NI SRR LT/ ay VB AT,
ZAELIeT — 2 DEEHE (kbit/s) LRIL T,

oz
=
=
D
5
i
7
i

T I—LRER
Error: EYMEZR L2 LI, REITRVET,

SYNC Loss: 3% —VRIEAN LN EEID, REIRVET,

— T T — LAFIRP RN DL TT— LD AEER P ot X T %
FoRLET, 2K T T — 2R AELZEE R RLET,

T T —LFR-PEADOLEEIZ, [History Reset] #27V v 7T AL ADERITHEZ
ij—o

SYNC loss DLEVME (F—rREHINRENRRDET—1L—) ZE Y —]k
LA TEDY ROKTROLIVET,
65565000

WM =
LA Bit rate (bit/s)

fil: v hL—bh28 28.2 Gbit/s DA 2.32E-3 ML EVWMEIZ/RVET,

65565000
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B 65 % BERT DB

5.2.11

AEBRZREFITD

TRAFSNDE Y MRV DRIERE R T — 2 TR D LBV T,
By RO I E RS

CC (Clock Count)

EC (Error Count)

ER (Error Rate)

Frequency

Start Time

Stop Time

Test Pattern

Anritsu;MP2110A
701.00; TXT----————-——————————————————————————
Pattern PRBS279-1
Option 12,21,24,93
Start 2017/03/27 15:46:16 End 2017/03/27 15:46:26

25781250kHz 2.5781E+11

52111 TXRRIT7AILDHI

Anritsu;MP2110A;01.00;CSV

Pattern, PRBS 279-1

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, 0

Frequency,Clock Count
25781250kHz,2.5781E+11

5.2.11-2 CSV 274 /LDl
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6.2 PPG/ED [Eig

Flg
1.  [System Menul #7Vy /L%,

2.  [Save] #7UysL%ET,

3. [PPG/ED Chll. [PPG/ED Ch2]. [PPG/ED Ch3]. [PPG/ED Ch4] D&
NEEIRLUET,

4. [Result] 7V 7L %7,
TIANBNTIEAT AT R 7 ANFRENET,

5.  FRENIZT7ANGLTHRAFTHLEIE, [OK] 22Uy 7L ET,

6. TrANAERETALXITIANRYZADEDORZ L HI) 7 LET,
VTN 2T H— R —RNERINET,

7. TrANKEANDLET,

8. TIrANAEEWTLHEXIX [OK], HiET25LX1% [Cancell #27Vv 7L %
4, FIE 4 I2TREVET,

WEFERD 7 7 A MFIIR DT AN IR AFSIVET,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Result\CSV
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Result\TXT

oz
=
=
D
5
i
7
i
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% 6 5 BERT DIEEL %

53 FREDFHKNEIE

IJVAIRH — U FE A BR DR TE ZIE, ROFRIBHVET,

MP2110A % Test Pattern 7% PRBS LA &% (1/2 Clock & 1/16 Clock D&
X) 1%, N—FU=7 EOHINCIY Pattern Sync #EAEIZIEhEAR0ET, REL
L CGEPIITEET N, ZOFHDEE1T PPG 1/8 Clock B IE v ET,

AT O G DOEMI—2T 556, Clk Out 2>HDH J11d Off 12720 F 3,
Bit Rate 7% 24.3~28.2 Gbit/s O#iH TEIEL T\,
Clk Out Source Channel 3% (Ch1/2 F7-i% Ch3/4) THELIZW ¥

DOF ¥/, PPG Test Pattern 7% 1/2 Clock Pattern |ZgXEZIL TV
%o

5-26.



BB6E Scope DERIETL

ZOETIE, Scope DX EHH LA TS o EEZRALET

P
AETIE, VI 2T R —=Var 8 IO BE T EICHOW AL £,

8.1 IR D TME oottt 6-2
6.2 BEIEDEEE .o 6-3
8.2.1 RESUIE ™14 R™ oo, 6-3
6.2.2 SUAMTTTRT oo 6-13
6.2.3 Setup FATOTHRYTR oo 6-25
6.24 Measure FAFOTHRYIR covcviiieieeiieen. 6-30
6.2.5 Amplitude O/E DEZA7ATRYIZ ............... 6-45
6.2.6 Time CRU DA AT7HTHRYTR oo, 6-50
8.3  BRIEE T e 6-56
B.3.1  LAJLERIE oo 6-56
6.3.2 BEEFRDIRIE oo 6-58
6.3.3 HHHKEEEABOFARE. . 6-58
6.34 BEEDEIDEIT oo 6-60
B4 CRU DEETE oo 6-61
(T N> - 3= SOOI 6-64
6.51 SURILL—RDEETE oo 6-65
6.52 OV —rEREHDERETE oo 6-66
B.6 XA R DI T oo 6-67
6.7 T BDUREE oo 6-68 g
6.7.1 T—ADREAAEDIETE oo, 6-68 'S
6.7.2 KEDBRBRITRDEEE. ... 6-70 D
6.7.3 BHDFILIIR .o 6-72 }’%
6.7.4 T—HUREDBAIBEFL oo 6-73 %
6.8 AT —ILDFAZE .o 6-74 %
B.8.1 EIENIHEE .o 6-74
6.8.2 HMEEHDITEE ..o 6-76
6.8.3 AEEADITAEE oo 6-78
8.9 BRIEDBITE oo 6-79
6.9.1 BIEEEDBETEETRT cooeeeeeeeeeeeeeeeeesens 6-80
8.9.2 TRIT AR oo 6-91
6.9.3 D UBDBRIT e 6-99
6.9.4 ERNSLEFERLIEIE oo 6-105
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#E6FE Scope DIEIEL

6.1 BIEDFIE

FARZRE FIEZ R OKIRLET,

o !

v
RIEZXRT S

NI—VRERET D

&Ly j

Scope/ARI)LDaFRI4 (Ch A,
ChB, A, B, C, &£f=I&D) IZA
EIDEBEANTD

BERTIZFSv+
YT o2

ESEAALIE=FYRIL
DRTREONIZT S

CRUMYOYIL—

bEFERT HH?
YT ERIBT S
Trigger Clk Ina%| |[Trigger Clk Ina%% ‘L
fI2havsESEA| [8ECRU Outars4 AT—VERETD
hv% EERITS }
A
| | BEEAET S
[PURLL—+EEESH|| CRUERTET D | !
] YT TEELET S
Y
oy RIRBERE |
HOvo DR ALERET S EREERETE
\ 4
Y
F T E—RERE #®T
EX)

v
| T—2DOmBAEERTET S |

6.1-1 EAXpZREFIR




6.2 [EEDHH

6.2 EEmD:RHA

6.2.1 Resulttyq> K™
Ty varAi=a—0 [Scopel Z7Vv735E, Scope D Result V42 RT3
IRENET,

AT—HARARR

SetupF A 7RI RYI AR

Measure® A 7OJ RO RAKR

Amplitude O/EDF A7 BT RYI AR T

Time CRUDA A 7RT Ry I XK

Control Ch

FrRIYIYEZ

Time
CRU

Amplitude
OIE

Yo7 RRIEL

Auto Scale XIT_)II E EJEEJE

| AT LEBREE
e — 135 F DEFH I

[semeing | 5L B
Clear Display Eﬁjﬁi
................................................................................................................... Quid‘j Quick Menu
KRR
Graph IU7 wn
Q
Q
3
ERERRBE 2
#
1E
5
Ch Current Average Std Dev Min Max 4 || Histogram tZI*UﬁAEQE ¥£

I i T—HIRILET
| |
TR/ T—NRRIUT AERRR—HRFIYE

6.2.1-1 Result 912k

[Setupl. [Measurel. [Amplitude O/E]. [Time CRU]l #2V>r/ 35L& X AT 1
TR I ANFIRINET,

Scope MEEFIN T Ve< T, 53G CRU MBEH I T DA 1, Result Vo
VR FERSNET A, ZOEEIL Time X AT RI Ry 7 ANFKRINET,
T a7 )VERAT—7 (x21) TiL. [Amplitude O/E] Ti372< [Amplitude]
DFRRSIET,

CRU D # STV GA 1, [Time/CRU] Tlid7e< [Time] 23F RS
ES AN
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#E6FE Scope DIEIEL

FrRIYIYEZ
W DFRE, FIRIRET DT v 1v (LT, 77747 F X RN EN)) ZRE
L/ijqo
R DN OO EE T, WEFR RN TR0 FET,
}&'ﬁ;liéliﬁﬁ
\
TFIOT4TF¥RIL | _ChA ChD
- T_—l_“_f
B SSRm=| Hod | Hoid | Hod |
Ch A ChD
ﬁﬁ__
I\ )
Y Y
YT Rt UYLy Eikdh
X 6.2.1-2 FyRILDOYYEZ
Control Ch

[Sampling]. [Auto Scalel. [Auto Scale + Calculate + Sampling]. 3 X
[Clear Display]l OHfilfHixI%RETHTFT ¥RV ZVEZET,

[A1] FTRTOF ¥

[Single] 727747 F ¥ H /N DI

Control Ch % [Single] (2T B&, 77747 F X RIVDIHIENRRL AT I
TAT F ¥ FVERICANRERENET,

TIOTATFoRILDBARREINET

Control Ch

Auto Scale
(]
N

Auto Scale +
Calculate +

! Sampling

Clear Display

6.2.1-3 Control Ch % Single IZL-15&




6.2 [EEDHH

Control Ch % [Single] (29 5L, L FDX AT QTR IADT 7T 47 F ¥RV
DI NRBRER B, TITA47 F xRV ERUANRKRINET,

Setup ¥ A7 ur Ry 7 A
Measure ¥ A7 27 Ry 7 A

+ Amplitude O/E DX AT a7 Ry IR
Time CRU OX A7 07 Ry 7 A

FOTATFrRILDIHIRESNBIERI(C,
BENRTENET,

General ‘ Utilities Save ‘

Sampling

—+(JSignal Type

Sampling Mode

Test Pattern Variahle
Number of Samples
() Accumulation Type
Limit Type Time
Time 10.0 sec
) Averaging Off
Fast Sampling Auto

6.2.1-4 Control Ch # Single IZL1-B & DR TFEHERT

n
g
4=
®
D
iﬁé
fF
7
i

Control Ch 2% [Alll TH-TH, TIT AT F ¥ RNV DOENERSILTNSLIEHR
ITF ¥ RN BNCERETEET,

2
WOIHBENF ¥ X VE TR —EOE AL, “* The setting of each
channel is different” NERIINET,

[Generall #7 ® Accumulation Type
[O/E] #7 @ Input Connector (Wavelength)

[O/E] #7 @ Filter
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#E6FE Scope DIEIEL

FoILA 15

FrrILC R B4R R FrI)LD fFEHR FrrILB 1FH

I __— FIRLARJL

’ LR LRY—IL
—

FrILC
GNDLAJLFRSR
*2
FrILD
?*’*”’A /GNDu&;bﬁﬁ:*z
GNDL AL
ER*2 FrrILB
B — GNDL AR JLFR*2
A e S e S e et
LAL — FvrILB
AT EVhRR LALAT YRR
EZTL»C — FvRILD
LARNIILATEYRERTR
A oEvhERR \ ELE
BrRIR 4 —IL EBREENIHDKE
N >
SURILL—F
FfEA 7 tvbhRT FinbEER R

6.2.1-5 KEERTTUT

*1: ANMERICIVE R R TICEERRRINDIENHVET, ZOGE
. BERE ANDRELTANL A~ TITFCLIEEN,

Overload: YeATI/NU—N EREZBZTHWDT2D IRENOTATHNE
T, TOBRERFIRIN ALY — 7T — TP R ET,

x80/x84/x85., £7/-1F x84+xT74 DL
1000 pW

x25/x35/x45/x40+x61, Foid x22/x23/x32/x33/x42/x43
» SMF AjpLx:
2200 uW

x30/x40 DEX:
2600 uW

x26/x36/x39/x46/x49 . £721F x22/x23/x32/x33/x42/x43
O MMF AjpLx:
3200 uW

Clipped: BEXANES CEANDBEEIE O/E L% DIES) OIRIE
WEAFIVIVL U PHEBZTWATD  IKENEIN TERREN
TWET, ZOBEERRRINDIFATIvIL 2 PIE, £400
mV T9,
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6.2 [EEDHH

%2: GND L~V FE R TA T L a itk T FDLBVEDY£T,
B x2x. x4x. x8x DEFED GND L~ULiL, MNP KLFERENET,
Ch A:CXE0] chB: EllEEE Ch C:ESEEIB Ch D:
B x3x OIEO GND LT BBSM<KE RSN ET,
Ch A:[G=E Ch B: ElEE Ch C: Gl Ch D: [

% 3: MP2110A-x8x #5#ilHLISMF). IMMFJiZF RS EH A,

Quick Menu
[Quick Menu] (ZIZEEIREREN T RSN ET,
A=A Ty hOFHEE F1E1316.8 A — /L OFREE | 25 TLTE&E,
Amplitude:

HEHD A — VAT By MR ELET,

Time:
RO A — VAT 2y MR ELET,
Sampling Mode 7% [Pulse] @513 [Offset] BFEREINET,
ZOMMOLEIL, [Delay] 3FERSINET,

Waveform:
TIT AT F XV DRZ L DEERIRLET,
Setup Z A7 07 7R AT Waveform % [Gray Scale] IZZEL W55
B BEOBLEDET,

Amplitude

Scale
A Clear Display
Offset O

n
g
4=
®
D
iﬁé
fF
7
i

e
e

[con]
single [ |

T A

6.2.1-6 Quick Menu




#E6FE Scope DIEIEL

R RTERE
W DFRITTIEIL, 3 EHHYET,

Overlap: HEOT v RV OWIEEERTERLET,
Single: TITAT F xRNV OWRIEIE T KR LUET,
Tile: 4 SOPWIEN R TERLET,

EFE |

e Min
A 1819

8 123 70055 T
c

o

Overlap® & Singlexk = TilexR
[ 6.2.1-7 KEORTAE
Result VA4 RUIZERRTHRERE RO L > T, R RTZIT O A XN
PUET,
(o] 5 [

Auto Scale
Auto Scale +
Calculate +
Sampling
Clear Display
----- Bl R
7
Quick Menu
AmpHit he | o gt _
Ch Current Average Std Dev Min Max 7'E~II & {ﬁﬂ % ﬁ T~
One Level A 256.90 256.86 0.10 256.68 257.04 mV I IJ 7
Zero Level A -285.08  -285.09 0.03 28516  -284.90 mV
Jitter P-P A 22.40 20.28 1.54 13.53 2240 ps
Jitter RMS A 3.05 3.03 0.04 2.83 3.10 ps A | Histogram
Rise Time A 30.33 30.21 0.18 29.93 31.29 ps
Fall Time A 32.73 32.64 0.13 3233 3291 ps
Eye Width A 137.08 137.19 0.23 136.78 138.38 ps - Marker

6.2.1-8 Result 71k (RAIEEBM 5~8 {H)




6.2 [EEDHH

. ? . Control Ch
Setup Measure Amg:néude EITUQ Al
Amplitude/Time
Ch Current Auto Scale

One Level A 256.92 mV
Zero Level A -285.09 mV
Jitter P-P A 19.60 ps Auto Scale + |
Jitter RMS A 3.08 ps Calculate +
Rise Time A 30.36 ps Sampling
Fall Time A 32.83 ps N 7, —
Eye Width A 136.90 ps B R
Eye Amplitude A 542.01 mV § II) 7
Eye Height A 48320 mV Clear Display
Crossing A 52.63 %
SNR A 21.65
Average Power (dBm) A N/A dBm \. e
Average Power (mW) A N/A mW Information ~Quick Menu —
Extinction Ratio A N/A dB Amplitude ChA *Ej(im

Level +537mV

scale 108.1mV/Div Graph

Offset -4mV

ChA Electrical
5 Overlap)| N y _
N
cal .0 ps/Div
Offset Min 0.00 UI L U 7
Max 200Ul
Symbol Rate 6 445 313 kbaud

A Histogram

| v Marker

AEBRRRTIIT

6.2.1-9 Result 91Ky (GAIEIEBA 9 ELLLE)

HIEEHZ 9 fHUL EolXix, U RURNIIERERT A2y (&) BNERS
NET, 207 Aar %27V 73 5E, Scope Result A7 07 Ry ANFIRSAL,
WIENERL CERENET,

Scope Result <3l Scop

A e Control Ch ChA ChB
Screen Copy Measure I = ] (Elec.)

Amplitude/Time

n
g
4=
®
D
iﬁé
fF
7
i

Ch Current

Auto Scale

One Level 256.71 256.78 mV

Zero Level -285.09  -285.09 mV

Jitter P-P 19.60 20.40 ps Auto Scal
Jitter RMS 3.20 3.04 ps 1 - e L
Rise Time 30.10 30.15 ps > Sampling
Fall Time 32.56 32.63 ps

Eye Amplitude 541.80 541.86 mV
Eye Height 483.16 483.12 mV
Crossing 53.00 52.84 %
SNR 21.72 21.67
Average Power (dBm) N/A N/A dBm
Average Power (mW) N/A NA mW
Extinction Ratio NA N/A dB

Clear Display

A
A
A
A
A
A
Eye Width A 136.16 137.13 ps
A
A
A
A
A
A
A

A Histogram

v Marker

6.2.1-10 Result 71 FIDHKRERR (BIEEEH 9 ELUL)




B 6E Scope DEEIEHE

Scope Result ¥ 4707 Ry 7 AD [Screen Copyl #27Vv 73 %L, Result 7+
R & Scope Result % A7 07 Ry ADEARINT 7 A WARAFSIVET,

T AN DARAETIEB LOMRAESE 7 V2 12o0W T, 14.3.3 Screen Copyl %
ZHRLTIZEN,
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6.2 [EEDHH

BERRERRTUT

Current (ZIE, HIEFALAEL TORDLREBINIZT X TOH IV Z2RERRELT-
HEMRRRENET, 2O, Limited E— R THELZFEREL T
Current fEZAE AL TZE0Y,

ZHUZKIL . Average, Std Dev, Min, LT Max [ZFRRSNAIEIL, JIER A
DOIUFIIE BN TSNS Current EIZKT 3 2FEFHE T, Accumulation
Type 7% [None] ®&EX°, [Persistencyl T T —& 470 RigE&EN D
e (HZLLT Time 28 1.0 BLFOEX) ICfEHTEET,

IELSHIE TERD -T2 B ORERIT N/A LFRESNET, —HDOHEBIZHOWNT
THE TERWVE AR RSNET,

#*6.21-1 BIETEGLERARTEINDIER

ERHORR NE HRBEEE
OMA? Outer OMA F72iZ VMA 78 | TDECQ.

INEFTEDT=9 ., Scope NI D | Partial TDECQ.
JARDFBENRKEL, EMEZ: | Noise Margin,

HENTEEE A, Partial Noise Margin
SER? 740 SER # Target SER | TDECQ.

FCIBUVIAT DL CEEY | Partial TDECQ.

Moo Noise Margin,

Partial Noise Margin

WEHBZ 7)Y $ 2L FRHEITZEDY U2 ROHIE SN 55 .0 1R
TERRESNET, bI—HREHAZ7) 7§58, WEBEIMOZRBPHAET,

Samples: 3,526,656-10.0/10.0s
4 = ¥ - | Control Ch ChA ChB
Amplitude Time | Ism
oF Ry Al w E
l l_ Run__ | Run |

Auto Scale

Measure

n
g
4=
®
D
iﬁé
fF
7
i

Auto Scale +
Calculate +
o Sampling

Clear Display

N PRV SN ST Lo UUURN (SSURARISII WG, . S SRS BU—— Quick Menu

Ch Current Average Std Dev Min Max - Histogram
One Level A 256.72 256.77 0.11 256.58 257.04 mV
Zero Level A -285.08  -285.09 0.04| 28519  -284.90 mV
Eye Amplitude A 541.80 541.85 0.13 541.61 54211 mV b 4 Marker

6.2.1-11 BIERB DR TG
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#E6FE Scope DIEIEL

RAT—RRARKK
Scope DIRDIKAENFRIINET,
*6.21-2 RT—HRAFKRIEH

KT

)

B

CAL

i

LFOWTOBEIZEY, RIEBRNETHLI L%
RLUET,

VINT T R—=Var DEH

Input Connector 3% ED SMF/MMF D% 5

[6.3.1 L ULIRIE | £7-1%76.3.2 IFEBIROKRE |25
ML TIRIEL TLIZEW,

UTOMBIZEY, RIENKETHLI 2 RLET,
HIEL ER542.5°C LA E DR EE
6.3.1 L -UMRIE | #Z& R L TIRIEL TEE,

UTFTOWTFNNOEBIZI), MEAKLETHLILE
~LET,

VAN VA TV ENIY N

BIER ERDS +£5.0°C LA EOIREE

ATEAR IEREDS 7 B LA R
[6.3.1 L YULIZIE | 2SI TIRIEL TIEZEWY,

26G CRU Unlock
53G CRU Unlock

Data Clock Rate #% & Tracking THiEL7=Z CRU
MNEHAL TV EH A, CRU Data In D A NG 5. &
7E. Lock Status ZH#EF L TIEEWY,

Free Running

N7 a7z T&E A, Trigger Clk In 12 5
DANENTODZEERERL TIIZEN,

Trigger Setting Wrong

N r7ay 7 BNEIEL TWhEEA, AJTILTWARNI T
Ty 7 DR E. B EEMERL TSN,

PT phase unlock

Precision Trigger 23 AJJE S IZRIBIL T EE A,
Precision Trigger % Reset L T7ZS),
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6.2 [EEDHH

6.22 TDVADTISIRTE
MP2110A-x96 2ME# SV TODEEA | Result V4 R 7IZ [Graph] 23FRSi
E3 I8
[Graph]l #7073 HLT T 78INR L BERINET,

At
Pulse € —R %721 Coherent Eye E—RDLX (X, [Graph] Z#{ET&E
A,

Scope Samples:3,121,152-30.0/30.0s

M Amplitude Time Control Ch —
easure OIE e :

Sampling
Hold .

]

Auto Scale

Auto Scale +
Calculate +
Sampling

Sampling

F Clear Displa
Clear Display | ey

|| Quick Menu

O

7J Histogram CHD Quick Menu

[ ]
115,00 mt
—Amphts
Ch Current Average Std Dev Min Max 4 | Histogram =2 S g
TJ(1.00E-012) D 324.12 339.39 14.22 273.69 368.36 mUI 7 7 7 Jg *R TI_\ 9 -~
DJ(d-d) D 71.62 69.55 24.53 57.58 273.41 mul
RJ(d-d) D 17.96 19.19 244 0.02 21.93 mUl rms v Marker
J2 Jitter D 172.16 177.02 12.66 166.80 273.52 muUl

DURRITIER
X 6.2.2-1 Result 942K (F57:#4R)

n
g
4=
®
D
iﬁé
fF
7
i

Advanced Jitter T—RDEXIE, Result VAV RUDRDRF ATEETEEH
/‘/o

Control Ch, [Auto Scalel. [Auto Scale + Calculate + Sampling]. [Clear
Displayl. [Quick Menul. [Overlapl. [Histogram]. [Marker]

[ 6.2.4-8 Jitter Measure Z AT/ Ry 7 A Advanced #7 ]® Correction
Factor 7 [ON] DA, fESH COAEITERE RF R TICRT- T &
FoRrENFET, Fixed RJ 28 [ON] DA RI 1IZ*2 NFERSINLET,

!
Mime *1:Corrected "2:Fixed
Ch Current Average Std Dev Min Max 4 | Histogram
TJ(1.00E012) =1 B 153.31 154.55 16.10 135.02 303.41 muI
RJ(d-d) 2 B 6.45 6.45 0.00 6.45 6.45 mUl rms
DJ(dd) *1 B 62.63 63.88 16.09 44.41 21273 mUl A Marker
EYE Opening  *1 B 846.69 845.45 16.10 696.59 864.98 mUI

6.2.2-2 BAIEHBERAFESNTNDEEDRTH
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B 6E Scope DEEIEHE

TS57DFEIRAE

Result V4> RU® [Graphl #27V> 23 5L7 77 8PRZ L BERSIL, £R
THTTTEIRINTEET,

Eye E—ROLXIE, 77747 F o %M WRAACERShET,

JS57EIRNAKRA

Eye —F

Advanced Jitter E—F

X 6.2.2-3 J57:&IRAK2>DRRH

% 6.2.2-1 Sampling Mode &R RENB5 57

Sampling Mode Advanced Jitter E—F Eye E—F

FRSNAHZT7 | Bathtub Bathtub

DDJ Histogram TJ Histogram
Composite Histogram
DDJ vs Bit

PJ vs Frequency
RdJ/PJ Histogram

TdJ Histogram

6-14




6.2 [EEDHH

T 7 IIERFTRE /N (4 W) ZRETIVEAONET,

777 DERYARZYEZ LTI, [Single]l F72i3 [Tilel 227Uy %7,

Bathtub (ALL)

® Dual-Dirac BER Bathtub ® TD Data
Samples : 56.28 k

206.37 mUlI

700.70 mUI

1E -18
| | | | |

0.00UT 0.25U1 0.50U1 0.75U1 1.00UI

Bathtub (ALL)

700,70 mLIT

Samgles : 158 M

6.2.2-4 TSODRTYYVEZ

6-15
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#E6FE Scope DIEIEL

6.2.2.1 EyeBIEDETR
TJ Histogram
I 7EPARE D [T Histogram] 2270y 7458 7 U747 F ¥ F/VDEAR

7T BNERENET,

Estimated RJ/DJ Histogram !

TJ Histogram CHD

Samples : 1.49 M

o | | 1
=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 MIEH

& 5 BA
Estimated RJ/DJ Eye E—RDLEIZERKRENET,
Histogram TaT NT 47y 7BCTHEE LT RI £ DJ O
AN T LF RO T,
DJ OIRME R CTERRINET,
Samples AN T LDY T NHTT,
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Bathtub
TT 78RR LD [Bathtubl 27073 BE, TITA4T F X RIVDRAZT R
FRENET,

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

5% 6.2.2.1-2 Bathtub MIEH

&
&7 58 S
TJ Measurement BER | T 8L O 7 ABI 0 ZHE T2 BER 2% ELE T, g)
it L7 BER DN, AR#ET A B N 3RS }%Vé
T g
TD data Scope TH|EL7= BER Hif# T9,
Dual-Dirac BER TD data b, T a7 VT 47y 7B THEIL
Bathtub BER #h# T3
J2 BER 7% 2.5 X 103 DfLEE, T R RLET,
J4 BER 7% 2.5 X 105 DL EE, T R RLET,
J9 BER 7% 2.5 X 10-10DffE L, T R RLET,
Samples AN T DY TN TT,
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#E6FE Scope DIEIEL

6.2.2.2 TwARHTDY 57 (Advanced JitterE—F)
Advanced dJitter £—FTid, DDJ Histogram 777 ZR T, IE Ty P OFf

1 (All, Fall, Rise) 237 774 ICRKRSNET, JIE Ty ORI, Jitter
Measure ¥ 47027 Ry 7 AD [Algorithm] #7 Ci%ELET,

TJ Histogram

777 8&PGRZ D [TJ Histogram]| #27Vy 73258 Td DA T LANRFRS
EJ,

T.J Histogram (ALL)

Samples : 4.04 M

l | ||h|\|\||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 MIEH

B FR E%EA
Samples AN T LDY T NHTT,
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Bathtub
777N LD [Bathtub] 227V 7§58, 7 I7RFRSNET,

TJ Measurement BER

Bathtub (ALL)
® Dual-Dirac BER Bathtub ® TD Data
Samples : 150.64 k

/ 229.88 mUI

668.10 mUI

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

6.2.2.2-2 Bathtub

< 6.2.2.2-2  Bathtub ®IEH

B Fh Bl 72
(=]
TJ Measurement BER | TJ 53X O\7 A8 0235 BER 2% EL £ 7, 'S
A ELT BER DLIEIZ, FRETAB ADBRRS | D
ES #
HERBRITIT AR DB FZRENET, 3
TD data Scope TH|EL7= BER Hif# T9, g
Dual-Dirac BER TD data b, T a7 VT 47y 7B CiH{ElL-
Bathtub BER Hi# T,
J2 BER 7% 2.5 X 103 DAL, TJ #FRLET,
J4 BER 2 2.5 x 105 DL, T R RLET,
J9 BER 2 2.5 x 10-10 Df\fiE L, T £ R~LET,
Samples AN T DY TNV TT,
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#E6FE Scope DIEIEL

RJ/PJ Histogram

7T 78PRL D [RIPJ Histogram] %27V> 27358 PJ LRI ZNIHELIZEA
NTLRRRSNET,

Estimate RJ/PJ Histogram % [ON] (&3 2%&, 7aT7 VT 47y 7 BHCEl
L7z RJ DEARNT T LR TERRSIL, P DRIV RIE TERRSIVET,

Estimated RJ/PJ Histogram !

RJ/PJ Histogram (Rising)
Samples : 2.59 M

A

=-97.00 mUI -48.50 mUI 0.00 mUI 48.50 mUI 97.00 mUI

6.2.2.2-3 RJ/PJ Histogram

£ 6.2.2.2-3 RJ/PJ Histogram MIEH

E2E E5EA
Estimate RJ/PJ TaTNT 4Ty BETHEELZ RI & PJ OEAL
Histogram T LFREYEZ ET,
PJ OIRIED IR CRARSINET,
Samples AN T LDV T NVETT,
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Composite Histogram
7773 R D [Composite Histogram] Z27Vy 73 5& T, RI/PJ, XL
U DDJ DEAN T LINFRENET,

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 mUJ|

6.2.2.2-4 Composite Histogram

i 6.2.2.2-4 Composite Histogram ) I8 H
B BT

TJ Samples AN T LDY T NHTT,
RJ/PJ Samples
DDJ Samples

n
g
4=
®
D
iﬁé
fF
7
i
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#E6FE Scope DIEIEL

DDJ Histogram

771K LD [DDJ Histogram] #27Vy 73 5% DDJ OEAR T LA
ToURNIRRINET,

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

I I I I
=72.00 mUI 3 7.00 mUI 46.50 mUI 86.00 mUI

6.2.2.2-5 DDJ Histogram

% 6.2.2.2-5 DDJ Histogram MIEH

& & BA
All Edges WNE oo [ON] 1258 =y TORANS
. TLERRFLET,

Rise Edges

Fall Edges

All Samples SEH BB SES TRy VAN T AO Y T

T,
Rise Samples SEH ERV T D ARNT T AOY T NETT,
Fall Samples SEH FRY Ty PR ARNT T ADY T NETT,
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PJ vs Frequency
TI7EIRARZ D [P vs Frequency] 270y 7458 Py FDARTILNE
IRSIVET

PJ Frequency

PJvs Frequency (ALL)

PJ
Calculate

|
6.16 kHz

6.2.2.2-6 PJ vs Frequency

wn
&
% 6.2.2.2-6 PJ vs Frequency MIEH "c%
& ¥ 558 %?g
PJ Calculate UITFO&EEZTEEIC, Dvanr~rirn | 1B
B AR RLET, 7
Pattern Length 7% 2 T, ¥ —2F —&) &
“10” ThD
(PJ Frequency) AT LD — 7 [T,
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#E6FE Scope DIEIEL

DDJ vs Bit

T 738RA 2D [DDJ vs Bit]l 227V 0358, "2 —2 BIXODDJI DrF

TNERSINET,

JE:
PDJ measurement 78 [ON] @354 [DDJ vs Bit] (% [PDJ vs Bit]
ICERPEDYET,
RO FRHP Y 193 B L ETIE, SF—r D757 (B#R) 13FE
IRSNFER A,

DDJ B KONMEIZITIRAL, DDJ /N EIZIE T IO~ — B EREN

ij—o

o7 ) B ] e ] e ) e )

DDJ vs Bit (ALL)

63.04 mUI

31.28 mUI —

-0.49 mUI

=32.25 mUI —

=-64.02 mUI
Pattern 31936, (100%)

| |
255 Bit 382 Bit 510 Bit

6.2.2.2-7 DDJ vs Bit

% 6.2.2.2-7 DDJvsBit DIEH

B £ BA
Zoom In 757 DFRFE T LE T
Zoom Out 7T7DFRFFIAE 2 fFICLET
< Offset 777 DENFHE BRI ET,
Center 777 DEFHMERRLET,
> Offset 777 DFRFHIMHE A ~BELET,
Latest Edge VB BN KON EEAIERFRLET,
Earliest Edge VBB R/ INDNLEEAYERFRLUET,
Pattern HIE LT Z— e, B REFRRLET,
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6.2 [EEDHH

6.2.3 SetupFA7RTHRYIR

6.2.1-1 @ [Setup] 227V 7 35L,[X6.2.3-1 D Setup X A7 BT HRYI AN

FORSNET,
TOTATFrRILEYEZ
/ =] =]
Gen 94/al Utilities Save General Utilities ‘Save ‘
Sampling Color
Signal Type Waveform l Gray Scale H Color Select ]

Display Information

Test Pattern PREBS 2~4131
Preset Information
Humber of Samples 2048 "
= Label l ]
Accumulation Type Limited
- Warning
Limit Type Questionable Eye due to
Overload
. Questionable Eye due to
Time 100 sec Waveform
Averaging Off Trace Memory
Fast Sampling Auto Reference
2
o
. Q
Maintenance Le]
Temperature ®
Current: 35.0°C D
Last Calibration: 35.0°C  (09/16/2016 08:28:59) ﬁ
[ Calibration l l Application Test jj‘
6.2.3-1 Setup #4705 HRyIR (General, Utilities 27)
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#E6FE Scope DIEIEL

% 6.2.3-1 Setup #A7AJRYIADIEE (General 27)

&% £ BA
Signal Type fE5 0%z [NRZ]. [PAM4] 75iEIRLET,
[PAM4] (347 v ar T4 ADPNBMEN TWDEX TR RISNET,
Sampling Mode [Eye]. [Pulsel. [Coherent Eyel. [Advanced Jitter] 7>HERLET,

MP2110A-x96 58S TV 454513, Sampling Mode (2 [Advanced
Jitter] 2NEMNEZ4L, Eye E—RT //5(5“/]575“(%?’9"

Test Pattern

Sampling Mode 7% [Pulse] 72/% [Coherent Eye] D&XIZF%ETEE
75

NE— R LU BB L £ T,
[PRBS247-1]: 127 symbols
[PRBS2/9-1]: 511 symbols
[PRBS2411-1]: 2047 symbols
[PRBS2713-1]: 8191 symbols
[PRBS2715-1]: 32767 symbols
[SSPRQI: 65535 symbols

[Variable] Z#&RL7-LX1%, Time ¥ A7 17 7Ry 7 AD Pattern Length
TR = RERELET,

Number of Samples

YTV T AR ELET, Advanced Jitter E—RDEEDH 7 LIS
8128 IZHEEENFE T,

Accumulation Type

Yo IV T — DB IEEARTELET,

Limit Type TV TR T &M% [Timel . [Samples] . [Waveforms] . F£72 1%
[Pattern] 225EIRLE T, WTNEEIRTALGT M5 ETH
72O DR TENFRINET, [Pattern] L. Fast Pattern Lock E—RD&
TR CTEET,

Time Yo TV ST LR AR ELET,

Samples o TNEERELET,

Waveforms W HEs e LET, 7 L EiE Waveforms & Number of Samples ™
M2 ET,
Advanced Jitter E—RDEE T, WO G EEIC /R0 ET

Pattern NG — BB TELET,
T TN R — L R = OB CTHBR ESNLET,

Averaging Fast Pattern Lock E—R$7213 Pulse E—FDEX TR ETEET,

[On] (2T DL, PEULIAEZFREL £

Fast Sampling

Fast Pattern Lock E—REFDOY 7V VR ELZRELET,
MP2110A-x69 Z#EHL TWAEAICHR T TEET,

YTV T HEE [Autol, [1x], F2iE [4x] 22BN E7, [4x] Zi%
WL TVBIREET Sampling Mode #EH 354, [1x] ICEFINET,
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6.2 [EEDHH

£ 6.2.3-2 Setup #47ASRyIXDIER (Utilites %#7)

E2E Bl

Waveform KO t% [Color Gradel. [Gray Scale] NHEIRLET, DX DT T
WZITE SN EE A,
[Gray Scale] #3325, [Color Select] #27V>7 L T OO EFRE
TEET,

Mask™*! ~ A7 D% [Purplel. [Gray]l 7»HERIRLET,

Preset Information™! [On] 2T 5L, WERRTITICREN W HEMORO 27— v 47
Bobh, VRNV LR, SR E N TRSREO G ZNIRRE) AR RLET,
[Off] (295& GND DA DOFEREIERRICLET,

Label Add*! FVEANNLET,

Label Delete ™! TV EHELET,

Questionable Eye due to | [On]: ANfEBL XNl K& o7z LxiT, 6.2.1-5 M %%

Overload (Overload/Clipped) ZF/~LET,

[Offl:  #4% (Overload/Clipped) ZFERLER A,

Questionable Eye due to | [On]: ELLHE TETWORWAREMENH DT | JIERE R/~ — I FKR=
Waveform U712 NRZ?X> PAM4?3EK ARSIV TSI AEIT, Average Power
EBRMERERORTE N/A LLET (X 6.9.1-3 BH),

7272, 2N —=ar 7.02.10 LA TlE. Average Power. Outer
OMA/VMA, BLO Outer ExR #BrAIEREROFTRE N/A L

7,
[Off]: NRZ?° PAM4?MRFE RS TWAEATYH., HIERKROEE T RL
*7,
Set Reference™! FRLTCWBIEEE) 7 7L AEL T, B —ZAAE VIR FELET, 8m
Clear Reference™! N —AABVNRGF LI 7 7L o AR ELET, S
Temperature Scope DHFEDIREL, LIV AR ELIZEZORE, BLOW ELFE L }ﬁ
7HEERRLET, ,ﬂ-:‘
Calibration*2 *3 Scope DL LR IELET, é
Application Test™2 *4 Scope ® HE#ZWiELET,

*1: Advanced Jitter E—RFDEX (X, BEN KBS ETA,

*2: Advanced Jitter E—RF DI, B/ETEE A,

*3: LoYUMRIEDFERIZ OWTIE, 16.3.1 LUKIE | 25 IR TLTES N,
*4: HOBWOFEMIZOWTE, 16.3.4 HOAZWOIATI 2SR TIEEY,
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#E6FE Scope DIEIEL

FIOT14TFrRIUYEZ
I
General/ Utilities Save L
Ch A

Screen Copy
EYE/Pulse Shot Capture

Inverse Background
Color

Waveforms Only 0

Pattern Capture

Capture

Samples / Ul

Support Information

Support Information

32

6.2.3-2 Setup #4704 HRvH R (Save 27)

% 6.2.3-3 Setup #A47RTHRYIADIER (Save 27)

Z=xu

558

EYE/Pulse Shot

[Capture] Z#27V> 74 %&, Result VA RUDERT 7 ANV ERAFLET,

Inverse Background
Color

EYE/Pulse Shot CHRAFATHHBEDOEEZHELET,

Waveforms Only

[Onl: Result V4 RUDEEE T2 N7 7 AR ESIVET, ¥
DT T HMEFESINTFEA,

[Off]: Result V4> R 2KET 7 A MRIFLET, VvX DT T 73R TF
SNFEFA,

Pattern Capture

Fast Pattern Lock E—FDEX|ZFETTEET,

[Capture] #7Vv 73 5L FIRLTWBEIEDHE Test Pattern @ 1 J& 1]
DOWHORRNET — 2% H I CTX AN 7 A VIR FLE T,

TR AT 7AINTIRD T IV Z I ARAESNET,
C:\Users\Public\Documents\Anritsu\IMX210000A
\UserData\Result\TXT

Samples / Ul

Pattern Capture T 1 Ul H7-VOIRIEZRE T2 (70 ) &k
ﬁiﬂ]\/\ijqo

Support Information

[Savel #27V> 73 5L, “BERTWaveSupportInformation.zip” %7 A7
M PIRAFLE T, ZO7 7 AL, BED RSO REMED H D1
WS E ENTOET, MP2110A OEIMEICEIL TUALIZBRIWEHE VT
GBI, ZOT7 7 ANVERMN L TIZE,
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6.2 [EEDHH

Pattern Capture THAHINET—4
W DFE T Pattern Capture & FE(T LI A ICHNIEND T 7 A M OW TR
L/\ijqo

Test Pattern: PRBS 279-1
Samples / UI: 8

PRBS2749-1 O v MR 29-1 = 511, 1 Ul H7200H 7 /VEIN 8 TT DT,
4088 (=511 x 8) ADNLE TIRIENH TSN ET,

WO ENIXEITRUIZALE OIRIED I E S AL, TF AT 7 A MRAFSIVET,
BT mV £7203 pW T,

« 11Ul

6.2.3-3 1Ul HI-YDHTILE

n
g
4=
®
D
iﬁé
fF
7
i
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#E6FE Scope DIEIEL

6.2.4 MeasureZ/7AS R YR

6.2.1-1 Result V4> R ® [Measure] 27Uy 734 5&, 6.2.4-1 @
Measure ¥ A7 0T R I ANRRINET,

R—IHYEz TOTATFreRIIGYEZ

[z [|| Scope Measure (=

Amplitude/Timd |Equalizer ‘ Mask Test AmplitudefTime | Equalizer Mask Test
tem SEIECtion\l Item Type: NRZ l l — ] Item Selection l Item Type: PAM4 l [ Ch A l
Item | Page: 1 | Item

One Level TDECQ

Zero Level Outer OMA{dBm)

Eve Amplitude Outer OMAS/VMA

Eye Height Outer ExR

Crossing Linearity

SNR Ceq

Average Power (dBm) Partial TDECG

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 Eyve Heights

DCD Eye Widths

OMASVMA Noise Margin

OMA (dBm) Partial Noise Margin

OMA/VMA at Crossing Transition Time (Rise/Fall}

VECP Transition Time (Slow)

TDEC Over/Under—shoot

Eye Height (Ratio) P-P Power

RIN OMA Power Excursion

Crossing Time

All Delete Add Delete All Delete Add Delete
All Delete All Add All Delete All Add
Channel Item Select Items Channel ltem Select ltems

Measure Setup Measure Setup

[ NRZ l l PAM4 l NRZ l l PAMd

NRZ PAM4
6.2.4-1 Measure #4704 Ry X Amplitude/Time 47 (NRZ, PAM4)
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6.2 [EEDHH
’Scope Measure I 'Scope Measure =]
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
D.JXd—d) DJd—d)
RJ(d—d) RJ(d—d)
J2 Jitter J2 Jitter
J4 Jitter H Jitter
Jo 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 All Delete All Add
Channel Item Select Items Channel Item Select Items
Measure Setup Measure Setup
l NRZ PAMA4 l l Jitter ] NRZ PAMA
Eye®—F Advanced JitterE—F

6.2.4-2 Measure #4704 HRyo X Amplitude/Time 27 (Jitter)

6-31

n
g
4=
®
D
iﬁa
fF
7
i



#E6FE Scope DIEIEL

% 6.2.4-1 Amplitude/Time 27 DIEH

B

B

Display

[On]: Result 7> F7IZ Amplitude/Time ORIERE REFRLET,
[Off]:  Result V1> F7IZ Amplitude/Time ORI ERE R AR RLER A,

Item Selection

HEE B 2R £7,

FTvarIA e ANBMENTWDEE WIEHE ORTRZHVE R R4
YIRFTRENET,

WEHE B PN Z DS BT — Ve YRR MRS I FoRSVE T,

Item HOWEIVy 7 LT BIMEITAIBRT 2 B 2RI E9, #BIRENTWDHE
Ha7Vo 7358 BRPMERIINET,
NYAERT T T HEERD BNV EEIRNCTEET,

All Delete T RNTOHEBZHIFRLET,

All Delete BN F v L OFT X TOHEEZHIRLET,

Channel Item

Delete

EIRLI=ZF ¥ 1/ D Ttem VARDIEH ZHIBRL £,

All Add Select Items

BNz Ttem VANOIHB %, £F v 320 BIMLET,

Add

BINLT-F v 1D Ttem VARDIA B ZBINL £,

Measure Setup

R %) I3 B WERMNERTETHLAT I Ry I A FKRLET,
[PAMA4] =0 [Jitter] X, A7 ar T4 ARBEMENTWDEGEEITERE
nEJ,

Measure Setup @ [NRZ] #27V>235&, Setup (NRZ Amplitude/Time) %
AT TR I ANRREINET,

LX)

Setup (NRZ Amplitude/Time)

Time

Rise/Fall Time
Rise/Fall Time Correction
Correction Factor 0.0 ps
EYE Boundary
Offset from Crossing 0.50 Ui
’—

Width 0.20 Ul

SNR Definition

Noise Measure Area

Zero Level + One Level l

6.2.4-3 Setup (NRZ Amplitude/Time) A4 7RTRvI R
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6.2 [EEDHH

% 6.2.4-2 Setup (NRZ Amplitude/Time) 44 7RJRyIADIEB

Z2E o s BA
Rise/Fall Time Rise Time & Fall Time Z & 4 B4R ELE T,
Rise/Fall Time [On] (2754, Rise Time & Fall Time Z#fi iIEL $£7°, Rise Time & Fall Time
Correction OREEIC*1 NERSNET,
Correction Factor Rise Time & Fall Time O# EARBAZREL £,
Offset from Crossing® | One Level, Zero Level ZHE 32 UMLEZFEELET,
Width* One Level, Zero Level ZH|iE 3 2EZREL £ T,
Noise Measure Area SNR D /A X% E T DM EERELET,

*: [[26.9.1.1-2 EYE Boundary O EH H | 2SR T30,

Measure Setup @ [PAM4] #2V>27 3%, Setup (PAM4 Amplitude/Time)
FAT T R ANFRSNET,

Configuration

Sample Timing l ackia

Middle Eye Timing

Eye Center Type l Maximum Eye Width ‘
Peak Power Hit Ratio ‘ 1.00 %
Eye Heights/Widths
. n
Eye Opening Definition l Zero Hits ‘ 8
= =
Linearity Definition I IEEE Clause 94 ‘ COD)
TDECQ }’%
Target SER | IEEE if

480 x| Eo4 |

Optimize Threshold

Adjustment Limit ‘ 1.00 %
Optimize e
TDECQ Histogram
(U Noise Coefficient ‘ 1.00
() Sawve | Reset Save H Reset

6.2.4-4 Setup (PAM4 Amplitude/Time) #4705 HRyo X

WD 1L, Fast Pattern Lock E—RIZ72 > TV LA R LET,

TDECAQ settings can be selected only
when set PAM4, Coherent Eye and Pattern.
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B 6E Scope DEEIEHE

% 6.2.4-3 Setup (PAM4 Amplitude/Time) #47RSRyIRXDIEHE

&% 38
Configuration
Sampling Timing EOTALTOTADRAENEEATRELET,

[Track to Middle Eye Timing]:

HLOTADNEIZEDEET, K 1.5-11 B TLESN,
[Independent Timing] :

3 DOTADIHERE TR~ ITRDOOINET, K 1.5-10 S RL TTZE W,

Eye Center Type

TADF LB Z D E T DT EZRINLET,
[Maximum Eye Width]: Eye Width 23 KERBIEEO R AELET,
[Maximum Eye Height]: Eye Height 235 K& FHOFHRELET,

Maximum Eye Width Maximum Eye Height
DEEDTAHID

DEZEDTAHID

b gt At 0 - y Tt e A

Peak Power
Hit Ratio

Peak Power 20O LE\VMEZ 1ULI OV T T AR THRELET,
1% %R ELTZH AL, WO R KNSV T NVHT 1% DN E & g KT —
(Pmax) ELET, FWIBOE/AMEND T 7 VET 1%DNLE & i/ 8T —
(Pmin) ¢L¥9, Pmax & Pmin ®7%% Peak Power L% 1,

0 R ELTHAIL. R OR KME i/ MED 7% Peak Power LT,

Peak Power Hit Ratio &% 1 %IZf%EL7ZEED Pmax, Pmin DALEZRLE
TQ

L 1 Ul
"

¥—

HUTILE
D1%

Pmax

Peak Power MR E A%
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6.2 [EEDHH

% 6.2.4-3 Setup (PAM4 Amplitude/Time) X475 RYIADIER (i)

E2E FREA
Eye Heights/Widths
Eye Opening TARADOEREZLET,
Definition [Zero Hits]: T TV T PIFAE LT OE I

[1E-01]~[1E-06]: #5EL/-Evb=F—LIF &5 5Ek
1E-01 1 101 &£ L £7,

Linearity Definition | Linearity OHIE 5D HIE% [IEEE Clause 94], [IEEE Annex 120D] 7>

HEIRLET,
TDECQ Fast Pattern Lock E—RDELE(Z, RETEET,
Target SER TDECQ TEMTH45% Qt k5D SER OF%, [Variable], [IEEE],

[FC] oI ET,

[Variable] Z#ERL7=#4 . Target SER 7% € CX£7,

Optimize Threshold | [On] (27 %5&, IEEE 802.3cd THIESINTWHERVIZ TDECQ M5 272
54912, MIE Threshold ZHFH%EEL 97,

£ X IEEE 802.3cd THLEZ 5 Threshold Ik LT, 0~+10% D#Fi
PHCRXE CTXE 7, Threshold F##Id. Left Histogram & Right Histogram
TSI TRl IS IVE T,

Adjustment Limit | #IJZZ Threshold OF*E &% EL £,

Optimize [Onl: Vo 7Ny b L CRIE 3§ 228 TIRBEE O 7L O 5 B4R

TDECQ Histogram L. TDECQ DH#l ﬂiﬁﬁlﬁ%mié’d‘é EPTEET,

[Off]: ¥ 7 N3 A &% O EERE A Liﬁ‘ T RTOY TV AR E XS
GLTEETNARBEDY T LD EEZ T LA ROV ET,

Noise Coefficient TIOBNTANETEANT Vo TSI A RO FFEZHELET, 0.00~

2.00 OFIH THRELET,

1.00 TlX, 74 /VAULERFTE T 4V Z AL T /A X ENEDVER A,

1.00 JW/hSWE& | T4 VB ALERE D ) A R ED T DNV ET,

1.00 KO RENE, T4 NWHRBE D /A X BD T HRELIRET,

Save FRENTWAEE . Noise Coefficient DFJHAfEE L TIRFELE T,
Reset W7z Noise Coefficient OFIfEZ, THHATREOMEIZRELET,

n
g
4=
®
D
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fF
7
i
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#E6FE Scope DIEIEL

Jitter Measure 4/ 7RI Ry I X
Measure Setup @ [Jitter] #27Uy 273 5L, Jitter Measure & A7 B 7Ry A
DERSNET,

Advanced Jitter F— R D L& L. Jitter Measure ¥ A7 27 R w7 A
[Algorithm] #7'& [Advanced] #7 3FREIET,

Jitter Measure 23 |

Algorithm Advanced

PDJ Measurement
PDJ Measurement

Standard {551Tg|4_3“

PDJ Filter {4Ii)|:]k’

Measurement Edge

Measure Edge Type ALL

6.2.4-5 Jitter Measure &4 7HA%5 7Kv4o X Algorithm 27

% 6.2.4-4 Jitter Measure ¥ 4 7R45RyH R Algorithm 27 DIEH
E2E Hil:]
PDJ Measurement PDJ JIEDFEITEHELET, PDJ (Pattern Dependent Jitter) (%, DDJ (2
W7 VAT CTRIE LY w2 T,
[ON]: PDJvsBit 7 77%&RLET,
[OFF]: DDJ vs Bit 77 7%FR~LET,

Standard PDJ HIEIAE T2 ERNERELET,
STM-0. STM-1. STM-4, STM-16. STM-64. STM-256

PDJ Filter PDJ BIE IR TDH7N X DA B R ERNGEELET,
LP. HPO+LP, HP1+LP, HP1'+LP. HP2+LP. HP+LP. HP'+LP. LP'.
HPO+LP'

TaNEG LER AR 6.2.4-5 [ITRLET,

Measurement Edge Type | /3% — 7 —ZO Ty Uk Ji{E% All, Falling, Rising bk ELET,
BIELTAL RN T ICRRSIVET,
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#*6.24-5 PDJAIETHRETETHMIELETILID—E (B Hz)
PDJ Filter

Standard HPO HP1 HP1' HP2 HP' HP LP LP'

STM-0 10 100 - 20k - 12k | 400k -

STM-1 10 500 - 65 k - 12k | 1.3M 500

STM-4 10 1k - 250 k - 12k 5M 1k
STM-16 10 5k - 1M - 12 k 20 M 5k
STM-64 10 20k 10k 4M 50 k 12 k 80 M 20k
STM-256 - 80 k 20k 16 M - - 320 M -

ITU-T G.825/Amd.1 Tablel (ZHESI TWHY A HRfEZ , IRDFITRLE

n
g
4=
®
D
iﬁé
fF
7
i

R
5 6.2.4-6 Maximum permissible jitter at network interfaces
Interface Measurement bgndwidth, Pegk-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 1ktob5 M 1.5
(Note 3) 250 k to 5 M 0.15
STM-16 5kto20 M 1.5
(Note 3) 1 Mto20 M 0.15
STM-64 20 k to 80 M 1.5
(Note 3) 4Mto 80 M 0.15
STM-256 80 k to 320 M 1.5
(Note 3) 16 M to 320 M 0.18
NOTE 1 - Electrical format CMI-encoded, according to G.703.
NOTE 2 — For networks deployed with G.813 Option II clocks or
G.812 Type II, III or IV clocks, STM-1 requirements apply to STM-1e.
NOTE 3 - STM-1 1UI=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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Advanced Jitter £ —F D L &L, Jitter Measure ¥ A 7 B R 7 AT
[Advanced] Z7 B FERENET,
Eye E—RDOEX(E, Fv /BT [Advanced] #7 DIEHA &% E TEXET,

Advanced JitterE—F EyeE—K

X 6.2.4-6 Jitter Measure #4704 7Ry~ X Advanced 27
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% 6.2.4-7 Jitter Measure #4704 1Ry X Advanced 27 DIEH

e ERAA
TJ Measurement BER | Bathtub 777 CT7AB Q& HET A VMRV RER ELET,
Fixed RJ HELZEFENLRDIZRIZHEH L T I77 R RT 25603, [Off] [ZLFET,
RJ BB DA EL T, Td DT 7% KR D851, [On] IZLET,
RJ DIEAZLSE T, T NEIZALT DI Iab—2ar$THLZMEHALE
T,
RJ Value Fixed RJ 3 [On] ®&HE. ZZICASILTEEEST T Z5HELET,

Correction Factor

Fo% [On] 129 5L, DJ(Scale). RJ(Scale). RJ(rms) DfEE AN F1 CT&F
T, Fo, WER RFBARTY T ORIEMIZ* 1 BDERINET,

DJ(Scale)

DJ O EARETT,

WFENLE R LIS L T, ZOEMEZ2 T 72280 ERE RICE RENnF
kR

IELZ2W &1 1.00 2% ELET,

RJ(Scale)

RJ OIERE T,

WFENLE R LIS L T, ZOEMEZ T 7230 E RS I E RSN F
7,

IELZ2WEE 1T 1.00 2% ELET,

RJ(Grms)

RJ (d-d). RJ (rms) OMIELRILTT,
WOHF X THIELET,

RJ = w/amz - 0',2

Om: HIEL RI OfE#EE

RJ: MIE#% O RJ (d-d). RJ (rms)

fHIEL72 & XX Correction Factor 2 [Off] 1ZLET,

Define Threshold

T ARG = DIRIEIZH T 5, VOARA L NONL BRI T IEERELET,
HEH 325813 [Auto] (. ALEZIEE TS5 E1E [Manuall (ZREL
ij‘@

Manual Crossing

Define Threshold 7% [Manuall D&, 70 ARA L MO EZRIED 30~
T0%DHIPA TREL £,
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#E6FE Scope DIEIEL

-

=
o

Amplitude/Time | Equalizer Mask Test Amplitude/Time | Equalizer Mask Test

Display Equalizer Waveform Display Equalizer Waveform

Setup Equalizer Equalizer Type  Enable Setup Equalizer Equalizer Type Enable

De-embedding - De-embedding

No.2 CTLE - CTLE
[ M3 | [ TDECQ | - [bos | [ TDECQ

No.1 Setting (De-embedding) No.3 Setting (TDECGQ)
No.1-1 ‘No.1-2 |No.1-3 ‘ Equatizor Tan
File l NIA l Status: -
Optimization
Mode De-embedding
. Number of Precursors 2
Flip S-Parameter
Tap Count 5
Multimode Fiber Emulation
Port Image
In out Filter Bandwidth [GHz] 18.0
Taps
— 1 2 — 0.000000, 0.000000, 1.000000, 0.000000, 0.000000
Antialiasing Filter Off
De-embedding TDECQ

6.2.4-7 Measure #4704 /Ry X Equalizer 27 (No.1. No.3)

22
Amplitude/Time |Equalizer Mask Test

Display Equalizer Waveform !

Setup Equalizer Equalizer Type Enable
| No.1 | Deembedding
cre
(s | [tinesr ] (NS

No.2 Setting (CTLE)
File [ IEE E_anz.ans_cmuw_z.sa&mi:]

CTLE

6.2.4-8 Measure #4704 /Ry X Equalizer 27 (No.2)

[Equalizer] #7134 7 v ar T4 A x62, x95. F721% x98 ABMENL TN
LXIZER/REI, Fast Pattern Lock E—RFDEXIRETEET,
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6.2 [EEDHH

% 6.2.4-8 Equalizer 37 MIER

A

558

Display Equalizer
Waveform

[Offl: Equalizer Zi# LW RFRRSNET,
[On]:  Equalizer Zi#H L7 BN FERSIVET,

Equalizer No.1~3

B ET 5 Equalizer Z3IRL E 7, BIRNFORZ ATITHROMP R RSIET,
[No.1]: De-embedding
27 %YV %2 T De-embedding % 3 DE T E CEET,
[No.2]: CLTE
[No.3]: TDECQ %72!% Linear /271
Signal Type 7% [PAM4] DL ZiZ# & T& £ ¥, [TDECQ] 1%
TDECQ M i &70 58572 Tap f2#% KD FET, [Linear] IX EYE B
AR KELIRDESH 7 Tap HREERDET,
FAATA T EHE AT DD TR AT T ar T, AL OWTE#E 1.2.2-2
KT 2 TR B2 AT L ar T A AE S B IR TLIEE N,

Enable

Equalizer No.1~3 {Z%L T, Equalizer DA, A7 #RELET

No.1 De-embedding

File

De-embedding {ZfE 5 s2p/sdp 7 7 A NVEIRINLET, 77 A /VITIRO 7 4V
BN TVDLDOMNERRINET,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\DeEmbeddi
ng

Mode

Embeddingl:  s2p/sdp 7 —XFEE (T 535427 AP BE LR EL £,
De-embedding]: s2p/sdp 7 —X Rt R ETDAaT7 AP E L £,

Flip S-Parameter

Offl:  s2p/sdp 77 A /MZHBITH A TIR—IDEHREZKIZL FH A,

[
[
[
[Onl:  s2p/sdp 77 AVICBITHAH IR — DO EREZKEELET,

4 Port Numbering

sdp 77 ANERHFIAAT G E D ANHTIR—F DO ERERELET,
(1234 F—F1hbFE—F 2L F—h 35—k 4
(1324  H—h1hbE—F3 L F—F 25K~k 4
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#E6FE Scope DIEIEL

% 6.2.4-8 Equalizer 37 NDIER (#Z)

A

558

Port Image

s2p/sdp 7 7A/NVD A TIR— DR Z KR L ET,

Flip S-Parameter
File, 4Port Numbering
Off On

N/A F/21d s2p 77 AV % In Out In out
eSS

- 2 — 2 1 —
sd4p 7 7 AV EFLAIAAT |0 Out In —
s | 2[= 3 =

K 45— 4 2 —
S4p 774)/1/%5)?%“&\}&/“6 In Out In Out
[ 383 | wwwws | T | =3 il

—2 4 — 4 o —

Antialiasing Filter

[Off]:s2p/sdp 7 7 AV ICFEH S T2 J8 I E &6 PH A 0 I I B8\ T
Antialiasing Filter Zi#H L £H A,

[Onl:s2p/sdp 7 7 A /WA FLHE S 4L T 5 JE I Bt P 51 o 7 s B W\ T
Antialiasing Filter Zi#HL £,

No.2 CTLE
File CTLE (ZMEHT 27 7 ANEEBRLET, 77 A /MTIRO T AV FIZENTODS
DPRRISIET,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\CTLE
No.3 TDECQ/Linear

Equalizer Tap

[Calculate] : Equalizer ® Tap %% H B CHEHELET,
HEIGHROFE RN Pass (AY) F72iX Fail () CTHRRSNE
75
Sampling HOLD HIZFHRAEITLIZGEIL, FHENE T L%
\Z 1 Pattern 3 OIEFERERE RN R RINVET, FHRM RN
Fail (Z72>7- 55613, Tap OMEFIHEESET (Main Cursor
(3 1, £ 0),

Optimization

[Calculate] FFIZIEZND Main tap ONLEDFEE HiEEZRELET,

[Auto]: Main tap OfZiE 7Y Number of Precursors LA N DAL E TheiE b4l
\ij_c

[Fast]: Main tap @fZE A Number of Precursors {ZEE SV ET,

Number of Precursors

[Calculate] FFICIRESLD Precursor P#ifH (Main tap ONLE) 3% ELE
9, Optimization 7% [Auto] DLEIZ Tap Count ZZ ¥ 3 5L, Number of
Precursors IFRDINTEFEINET,

Tap Count =5: floor(TapCount / 2)
Tap Count >5: 3

Tap Count

Tap O%t% 3~21 OHiPH TR E TEXET,

Taps

Tap Count TiXEL7ED Tap 2>~ XUV TASLET,
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6.2 [EEDHH

% 6.2.4-8 Equalizer 37 NDIER (#Z)

B B
Multimode Fiber MP2110A-x8x LIS Scope 47 v al TRRINET,
Emulation [On] (29 5L, Y AFE—RT 74D~ Ry ME BB E R RLET,
Filter Bandwidth Fiber Emulation Filter DA X EL£7,
Scope Measure [= |
Amplitude/Time |Equalizer Mask Test L
ChB
Eye Mask Select l NIA l
Mask Margin Test Run l
Test Method l One Shot l
Margin Type l Hit Count l
Hit Count ‘ 1 samples
Mask Margin | 0.0 %
Align Method l User Defined l
phgnment l Display Off l l Center l

X1 0.50 w AX 1.00 ul

ils
il

Y1 189.22 uW AY 376.92 uw

Mask Area Restriction

0 degrees Width 0.10 ul
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:
:

Angle

6.2.4-9 Measure #4704 RyHRX Mask Test 27

6-43



#E6FE Scope DIEIEL

% 6.2.4-9 Mask Test 27 DIEE

A

siBA

Mask Test

FRELIZT v RTKH LT, RAITANDA V| A7 EFELET,
WOGETIE, [Off] 12720 ET,

F v /LD Signal Type 7% [PAM4] 1T ESILTND,
+ Advanced Jitter T—RIZREIIN T3,

Eye Mask Select

~ A7 DT TEIN L £, 13 6.9.2-1 vAZ—FE | 2SR TIZEN,

Mask Margin Test [Run] #27Vyr 5L, ~AV~— P ELI G TV 7 EE IR LET,
Test Method [Continuous]: il TvAZ~—VrERELET,
[One Shot]: Mask Margin Test @ [Run] #27Uv 7 L7-EXZ~vRY
~—VrERELET,
<A <— ORIEIE Margin Type T E LR EMATE2HI0120T0
ET,
Margin Type VAT ANTHRT 5 Failed Sample 2O E H1EERINLET,
[Hit Count]: Failed Sample O£ CHEL £,
[Hit Ratiol : Total Samples / UI (%95 Failed Samples OFEIA TH
i’bij—o
ZZTHIE LR OS5 Pass EHIESIVET, Hit Count 28 1 (774
V) DEET Failed Sample Z8FAFLFH A,
Mask Margin VA=V R ELET,
VA=V ERIELIZEE L, WE LY AT~ — VIS TS ET,
Align Method N AINLE DR ETEERELET,
[Zero/One/Crossing]: ~AZDfLEZ 0 LU 1 Loyb ZaA RO H 0
BN ET, ZONE S DL Mask Alignment
® [Update]l] #27Vv7 L7zt HDHE, Limited
BIEDE T Lz eEl T Ed,
[User Defined]: VAT DA EE 2 — PR ELET,
Alignment Marker Align Method 2% [User Defined] O&I2F RS ET,
[Display Off]. [Display On]: ~— W FEREGIVEZ ET,
[Center]: VAV EW R AT T ORI EN L ET,
X1, AX. Y1.AY Align Method 7% [User Defined] D&, v~ A7 DAL E LEZ R ELE
T X 6.9.2-3 ~AZ(LEOFEFRES] S ML TZEW,
Mask Alignment Align Method 728 [Zero/One/Crossing]l DA IZFERSNET,

[Updatel #2Vyrd 5L ~AI([iEEFH LET,

Mask Area Restriction

[On] 123 %&, Angle & Width 23R L T~ A7 DA A H R HZ LN TEE
9, 11X 6.9.2-4 A7 OHEEHIBEH] ) 25 TS0,
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6.2 [EEDHH

6.2.5 Amplitude O/EDQHZA7RATHRYI R
6.2.1-1 Result V4> Fv® [Amplitude O/E] %20y 73 5L, K 6.2.5-1 >
5K 6.2.5-3 ® Amplitude ¥ A7 07 Ry 7 ANERENET, [O/E] #713HEA
Nax I 2B o5 E IR RINET,

TITAT F xRV DIHNIH RN EH B, 77T 47 F vV ERIU NS

IRSIVET
TIOTATFYRIGYEZR
-Scope.&mplitude £3 |
Ch A
Scale Offset
[L)Scale 1000 mv/Div
(L) Offset 0 my
Attenuation 0.00 dB
Tracking Off
Channel Math E
Scale 125.0 m/Div
Offset 0.0 m¥
Filter

6.2.5-1 Amplitude ¥4/ 7RAJHRYIR
(Ta7LBRRAI—TDIHSH)
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B 6FE Scope DHEIEL

X 6.2.5-2 Amplitude ¥4/ 705 RvI R
(FRA—TDIBAR)
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6.2 [EEDHH

[ 6.2.5-3 Amplitude ¥4/ 7ATRyIR
(/T IWIVRBERRAI—TDBAR)

g
@
D
B
1
7
&
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#E6FE Scope DIEIEL

% 6.2.5-1 Amplitude # 4/ 7AJ Ry I XDIEB

) e S5 BA
Scale Offset LYV A — VR ELET,
Scale HEERD A — NV ERTELET,
Offset WA 7o MR ELET,
Attenuation ST RSO EREE A LET,
Tracking [Offl:  TO/T4T7F¥RNVDAr—NERELET,
[On]: &FvyXNDOAr— )V ZRICMEICREICLET,
% Channel Math™*1 FaTVERAT—T (x21) OEEICFRREINET,
90 [Offl:  F v/ A LT ¥ 3L BOREEER] % ICFRRLET,
s [On]:  F¥xv A LTy BOEEERREL, ZOMREET v
n VA LLUTERLET,

Channel Math 7% On O%A14., [Scale/Offset] Z#E{ETEERHA,

Define Function ™1

F ¥ RNVR DA IEERELET

Scale Ty RV GG R ORI O AT — V2B ELET,
Offset Ty RV R R OMEEOA 7 £y M ELET,

Digital Filter™!

MP2110A-x98 BEHIN TWDIGE . EREFHOT XL 7 4L
ZPBINEILET, Fast Pattern Lock E—RDEE TR TETEET,

% 1: Advanced Jitter T—RDEE T, HIEE EPICEBETEET,
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6.2 [EEDHH

5% 6.2.5-1

Amplitude A 7OJRYIZADIER (=)

57

A

Bl

O/E

Input Connector
(Wavelength) *1- *2

AT THHOWEEEZRNOFTIRLUET,
1310 nm. 1550 nm. 850 nm ™3, 850 nm VCSEL™3, User 1-4

Scope A7 T alin x22/x32/x42/x23/x33/x43 DEET, AT Haxs 2%
[SMF] F721% [MMF] »mHERLET,

Conversion Gain™

2

O/E DL TY, 1~9999 (V/IW) O#iFHTHRELE T,

Responsivity *2 T AN AT —RPI T — 2B T5H5%TF, 0.001~65.535 D
HiPH TR ELET(A/W),
Save BITED Conversion Gain ¥ XU Responsivity DEZFIHIfEE L TRAFL £
7, System Menu @ [Initialize] %27V 24 5L, ZZTRAFLIAEIZZRY
ES RN
Factory Reset I 7= Wavelength @ Conversion Gain 358 Responsivity & T35 H

REEOMEICRLUET,

Last Save Time

[Save] TIRIFLIZLED HEENREREINFET, [Save] LTk (T
AT O 13 IR RSN EE A,

Calibration *2

Conversion Gain 35U Responsivity Dfi% B8 CHZEL £9,

Input Power*2

Conversion Gain 340" Responsivity @ Calibration #5473 5L&D
ANHAG B DY) RT — % ELET,

Filter Selection™!?

TANEETRIRNLET, IR TED 7 40213, TA.3.10-3 KT v RLERE] D
Filter Response Z#Z ML TZ&W, 7 VL7 4L 4% Fast Pattern
Lock E—RDEX|TFHETEET,

Extinction Ratio
Correction

HIE OB ERE RAMIE T D05 ELE T, A LT, Extinction Ratio
B Outer ExR ORIz HEINE T,

Correction Factor

THICHE ORI IEARECT Y, —9.99~9.99% DHiH TRIEL £,
ROFHEATHIELET,

Corrected Extinction Ratio (dB) =
1 Correction Factor (%)
—10log ( ( Extinction Ratio (dB) ) - 100 ]
10 10

Extinction Ratio (dB) ®FH&H UL, 1.5 fFE] ® Extinction Ratio 7=
X Outer ExR #& L T2 &0,

O/E Calibration

VY a— VO EZBMELET,

*2: Wavelength C [1310nml]. [1550nm]. [850nm]. F7=i% [850nm

*3:

VCSEL] Z##ERL7=35% . Conversion Gain 331U Responsivity D1
W E TR AR ES VTSR ESILE T, ZOIEN O RZRE TS
Lo, EX LGN R OMEEE 355518, 16.3.3 Rkl &4 R
DFFE | S R TTZE N,

MP2110A-x61 ##HF, [850nm] Zi®IR4 2L, THHMHHZ DFB L —
P CPRE LU EME S ET, [850nm VCSEL] Z@&R45L, Ti5H
TR 2D VCSEL U — Y CHEE L= EAME i S £,
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#E6FE Scope DIEIEL

6.2.6 Time CRUDA /7RI HRYIR
6.2.1-1 Result V4> RU® [Time CRU] #27Vy 735X 6.2.6-1 @ Time
EAT T Ry I ANFRSINET,
CRU 2Ma#isn T ai5A1E, [CRU] #7 B3 rnsivET, 26G CRU & 53G
CRU Oy s TV 5513, [CRUECEG)] #7& [CRUG3G)] #7,
Tracking Target NERSNET, TI/T AT T ¥ RNV DIHIH N EHE IZ
X, 77T 47 F xRNV ERICERERINET,

Scope Time =]

Rate ‘ScalefOﬁ'set ‘CRU[ZBG} ‘CRU[536} ‘

Data Clock Rate

Tracking

l Symbol Rate: CRU, Divide Ratio: 2 ]

Clock Rate

Tracking Target

Recalculate Option

Clock Rate 12 889 125 kHz
Divide Ratio

x 2
Symbol Rate 25 778 250 kbaud

Acquire Clock Rate

Divide Ratic Detect On ‘

Reset

Precision Trigger

TIOTATFrRIYYEZ
Scope Time =]
Rate / ‘ Scale/Offset ‘ CRU ‘
Ul On Screen 2U
Offset 0.00 Lt
Pattern Length
Length 511 symbols
Software Delay
[CJchannel A 0.0 ps

6.2.6-1

Time #4704 1Ry~ X Rate #7 . Scale/Offset 87
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6.2 [EEDHH

Scope Time L2 |
Rate ‘ Scale/Offset ‘ CRU L

Clock Recovery

Lock Status

Operation Rate

CRU Loop BW

CRU Lock

Auto Relock

B Lock

Variable
(25.5G.28.2G)

25781 250 kbaud

e

Scope Time £3
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 #470JHRyY X CRU%AT (26G CRU #B#iFF)
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B 6FE Scope DHEIEL

X 6.2.6-3 Time #4704 HRyH X CRUZT (53G CRU #E#HF)

X 6.2.6-4 Time #4704 HRyo X CRU AT
(26G CRU & 53G CRU #£# %)
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6.2 [EEDHH

#£6.26-1 Time #470OJRYIRDIEHE

2 FREA
Data Clock Rate ANT DT —2DHELay 7 JE R, A ERELET,
Tracking Symbol Rate Z PPG/ED Ch1 @ Bit Rate (ZiBHESE D% ELET,

[Offl:  Symbol Rate (% PPG <> CRU ® Rate |ZiIBHEL FH A,

[Symbol Rate: PPG, Divide Ratio:Clock Output]*:
Symbol Rate i< PPG @ Bit Rate, Divide Ratio i& PPG ®
Clock Out (ZiIBELET,

[Symbol Rate: PPG, Divide Ratio:Sync Output] *:
Symbol Rate (X PPG @ Bit Rate, Divide Ratio i PPG ®
Sync Out ([ZIERELET,

[Symbol Rate: PPG, Divide Ratio:User Defined] *:
Symbol Rate I£ PPG @ Bit Rate |(ZiIBHEL E7,

[Symbol Rate: CRUI:
CRU MMEH SN TN D EEITERSINET,
Symbol Rate |Z CRU @ Rate (ZIEfEL £77, Divide Ratio IZ
BIET 2 CRU EXEICEVLL T L0 ET,
26G CRU DA 2
53G CRU < Operation Rate 7% 20G H DA 13 4
53G CRU T Operation Rate 73 50G #HDOHE 1% 8

Rate

Tracking Target 26G CRU & 53G CRU DOili F 3 FEHIESIN CNHEEITRRINET,
Tracking T [Symbol Rate: CRU] ZERL T\ HEXIZED CRU I
HELBUESELINRELET,

[26G]:  26G CRU ITBEHELET,

[53G]: 53G CRU IZiBRELET,

Recalculate Option [Clock Ratel: Symbol Rate & Divide Ratio 76, Clock Rate %
FAHELET,

[Symbol Rate]: Clock Rate & Divide Ratio 75, Symbol Rate %
ARELET,

Clock Rate Trigger Clk In =7 X\ Z A S)§ 57007 DJE R HEHELET,
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Divide Ratio 47 JE e (Symbol Rate/Clock Rate) % EL £ 7,

Coherent Eye F721% Pulse ®E—R Tld, Divide Ratio (ZIKDfED %
RIETEET,

F 7 ar x8x LISk 2. 4. 8, 16, 32. 40, 48, ¥7-i% 64

F 7 ar x8x: 2.4, 8,16, 32, £7-i¥ 64

Symbol Rate Tracking 2% [Off] O%E, WETHEFOT AL L — R ELET,

Acquire Clock Rate Trigger Clk In 2x7 X |2 A J1&n Ty 7 OREH#HENTELET,

Divide Ratio Detect Trigger Clk In =72 A S LT=o v 7 D45 [t E H B TR 350>
HELET, Ao BEfHE [Divide Ratiol DR EIX. ARE
%Z On (ZL72&& L, Auto Scale #FATL- X /TOIVET,

*: PPG MEHSNTWDIGE, IROGET Tracking Bi{ERS TS0z, —
T—Aye—URFEIRINET,
- PPG @ Reference Clock 7% [Externall IZf%ESNTWNDHEXIT,
Tracking # [Off] DISMTERELTZ,
PPG @ Clock Out 7% [Off] IZ&EIINTWHEXIT, Tracking %
[Clock Out] IZE%ELT,
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#E6FE Scope DIEIEL

%£6.2.6-1 Time #4705 Ry ADER (E)
27 & FR £5t BA
Precision Trigger MP2110A-x24 DMEH SN TNODEXITERSNET,
5 | onor BRI M) TR REDATSY, VA DI B2 7,
Reset EFEEE NI ATEEREDS [On] DA FIH ORIMZIRVEL £,
Unit WIERRTY T ORI OFR R ZRELET,
UI On Screen WIERRTIT ORIO AT — Ve 2=y MM 2 — S VTR IELET
Offset Pulse E—RDEX|ZRRINET,
WIEF R T /e ONLE ORFR 23 ELE T,
Pattern Length ANNT DT —2DRE— EERELET,
9 Tracking BERT A4#SN TV D EX TR ETEXET,
S [Off: Length \c/ % — EaAHLET,
EC; [On]: Master TIBIRL7/ZIHH D/ % —>2 K% Length I[CRELET,
% | Master Tracking % [On] (ZL7z&0, SF—  RERMT HHEH ZRRLET,
Length IRF—2 DV RIVEZEIRLUET,

Setup ¥ A7V HR 7 AD [General]l #7 T Test Pattern 7% [Variable]
DA o ARLER AN LET,

Software Delay

Y7 =TI KO A T By M EL E T,
IEDfEZ X ﬁ?ﬁ“é}: BN E~BELET,
ADMEEBE S DL, WIENLE~BEILET,

CRU. CRU(26G). CRU(53G)

Operation Mode

CRU O#IfEE—Fa@RL £,

Operation
Mode

26G CRU

53G CRU

[OFF]

CRU Out =775
RS EE A,

Recovered Clock Out =
FRITENBIT Ay IR H S
SNFEHA,

[Recoveryl

CRU In =x7%|Z NJjLTz
TR EEFNLHRELLY
75 CRU Out =74
WS ET,

Optical SMF Data In ==
ZIZANDLT=T — 2155
MOBELIEZ7ay N
Recovered Clock Out =
RZZZHASIVET,

[Throughl

CRU In =x7Z|Z N JjLTz
TG 5 I3 EDEE CRU
Out =72 HshE
R

Optical SMF Data In = ¢

HIZANHLT=T — 215
N % O £ £ Recovered
Clock Out =x7XizH7)
SNFET,
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6.2 [EEDHH

57

A

CRU. CRU(26G). CRU(53G)

Clock Recovery

Lock Status

£6.26-1 Time F47A5RYIRADIER ($#EX)
£2EA
Operation Mode 7% [Recoveryl D& 1K r~S, CRU O ELXLE
KR
CRU 23, AHME ZIZFHIL T inEREnEd,
26G CRU 53G CRU
S SE) CRU Out 75 71&N 57 | Recovered Clock Out 7>5
oy ZiE, ANEEIEBL | B hsndrzayrix, AN
TWET, FHEICFEMLTWET,
TR CRU Out 7" 71557 | Recovered Clock Out 75
oy 7k, ASMESICEBIL | HAhsnhbzay 2z, AN
TWERA, FEICRBLCOERE A,
Optical SMF Data In (215
BMANENTOERE A,
FE, Recovered Clock Out 75

HMhsnzsrzay 27, A
FEHICRHLTHEE A,
Optical SMF Data In (Zf5
FWANSITOET N, &
VIRV — RSHIPHAN T,

Operation Rate CRU OENMEEPE A BRI £7,
Operation Rate 7% [Variable] ®35&1%, v AL —b (kbaud) # A
HLET,

CRU Loop BW CRU D)L — 7 Hila @Rl 97,

CRU Lock CRU IZXH L TATME T ~DRIMEFEITLET,

Auto Relock [On] 127%& CRU IZEEBATIEINTZEZICHEIT Relock 25E1TLTC
FHILET,

Output Clk Rate Operation Mode 7 [Through]l O%&IZFRENET,

26G CRU Tl CRU In =7 % 53G CRU TiZ Optical SMF Data In =
RTINSy 7 DR BN ERENET,
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#E6FE Scope DIEIEL

. 3
6.3 RIEEHE
6.3.1 LANJLEIE
Scope DIRMEMEE X, WIETHZ LTI > TRAESILET,
WENRNLERLEIT AT —HFAERIT “CAL” L Avye—U0nFRrENET,

MP2110A ZHIDTHEMATHLE, FldAvE—UNERENT-LET. WEELE
ITLTLIZEWD, WIENKE T LRI, fiEEO ES AR T 570 HE?
Wr2s HENIZ I TSN E T, WIENKR LGS, B A2EnIEZfrasnEti,

WIETFNEIZ, LLFDEBYTT,

1. 1E@E/S3x/L® ChA,ChB, ChC, ChD, Trigger Clk In D=2 %7 X% {55
MATTEN TN EATERLET,

2. [Setupl 27U/ LFET, Setup X AT BT Ry I ANFRSNET,

3. [Utilities] #7%2Vv 7L %7,

4. [Calibration] #27Vv7LE T, aRkIXIUEBEBATIZINTNRNWZ L5 il
BT DA E—UNERENET,

Calibration (5w

I.-”"_"‘-.I Turn off or disconnect all data and clock input signals.
‘W Click Ok to continue.

5. [OK] #2V>y7L%7,
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6.3 RIELHE

KIENKE T 28, FAT 0T Ry 7 ATHERDPFRSIET,

Calibration @

I:0] Calibration complete.

6.3.1-1 RIEMFRRT
(RIE. BCZHOmANRNLI-EE)

Calibration (23]

f "  Calibration failed - please remove clock signal or check clock
¥ ceftings.

®6.3.1-2 REMBRRT RESKBLEEE)

Calibration *

'0' Calibration failed.
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6.3.1-3 RIEMLRRT
(REMNRY). BEZENKRELIZEE)

BAEN KL 725813, IREFHERRL TFIE 2 2B B L TLIZE0Y,

ik 3%/LD Ch A, Ch B, Ch C, Ch D, 531U Trigger Clk In D=7 4|z
=T W ERBEHL TR,

IEf/ 3L ® Ch A, ChB, ChC, Ch D, 5350 Trigger Clk In =7 47>
O =7 NENEIROWG ST, 2RI ZIUEZDBATIEI TR,
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#E6FE Scope DIEIEL

6.3.2 HMEERDIKIE
WaRxZZZHMANEN TV RNWEED O/E BV 22—V O TEE (HER)
ERIELET,

O/E &Y a— /L O &L, JEFHIREICE > TEHL , Extinction Ratio 3K
W Quter ExR OfERITEELET, 2072, Scope DIRLEMNRIEIKIEEZITH-
TeLEERRDGE | AR A EITLET,

AEONEILN6.3.1 LYUMZIENZEENET, LANAKIEZ T2 56 1T
FATTHMLEIHEE A,

1. MR ZHTHPATESITORNZ L a2 R L £,

[Amplitude] #27Vv 7L %7,

[O/E] 47 %2707 %7,

[Calibrate Module] Z27U>Z7L %7,

T ATIL TR EZ MR T DV A R NFRRSNET,

[OK] 22UyZ7L %7,

6. 5 BRI THRIENTE T LIcZa TR T OVA R INRERSNET,
[OK] =2Vy27L% T,

A

6.3.3 HFRREEAROHRE
Scope A7 ariZL->TiE, 850 nm, 1310 nm. 1550 nm D &L,
Conversion Gain 33X Responsivity OfEA L& H i R IES LTV E T,
NP OB ERERE T A5G4, LIEHWRFOMEZE T 358551, 48T
DI/NT —A—=2 %A U TR L TL7EE W,

KT D O/E BV 2— VO M EEZ, FHHREICL > TELET,
D7D AREITERRAR 1 KL EOU 4 — L7 v 72T, L-UUZIE
ZEREL THDITH TTEENY,

<HEDH/INT—A—2DAEENSEBHTHEST HHEE>
1. KU EE HEBFOHEIZELEET,

HoRT—A—=2%fFEHLTC, BEFRONAE 5V —2 ELET,
HATZART 2 AE T2 ATILET,

[Amplitude] %27V 2L FE T,

[O/E] #7 %2097 L%,

Wavelength CTHl#& 3 23 B £/21% [User] Z8IRLET,

Input Power Ofi%, FFRFIE 2. CRIELIZE TV —IZRELE T,
HE) TR IEZATH720 . [Execute] #27Vy7LE T,

HEME ERNKE T 3258, U —2A—=FCHELEEE LRSI
Conversion Gain ¥ XU\ Responsivity DA FRHFESVET,

S T A o
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6.3 RIELHE

<FETHEITHEE>
Conversion Gain M £

L NT—AFORRE HEFORRICEDEET,

2. KU A=ZEFHHAL T, EAFONAZ 5T —Z2RELET,

3. MANARIANEFEATILET,

4.  EANTIEREZMEHIL ., IR 5T — D EZEL £,

5. [Amplitude] #27V>7L% 7,

6. [O/E] #7 %2V /L ET,

7.  Wavelength T T 5 K F72iT [User] ZINLE T,

8.  EANTAMEEETHIELIIEAE B/ T — O FIMED, Ho T — A= TH
ELTAEEE L L7225 891Z Conversion Gain DIEAZFHIEL £7,

Responsivity DA A%

L AU ASORRE HEFORERICEDEET,

2. AT RA=ZEfEHL T, BEMOIAE 5V —Z2MELET,

3. HANaIFIHKIEEEANLET,

4. Amplitude/Time BEREZLE AL, J6(E 5D Average Power (mW), FE7iZ
Average Power (dBm) ZHIELET,

5. [Amplitude] Z27U> 7L ET,

6. [O/E] #7%27)vr L &7,

7.  Wavelength TiFET 2K £/ [User] ZEIRL £,

8.  Amplitude/Time BBE THITELIE(E 5D Average Power DfES, S 3

T —A—Z THIE LT EEELL/25 L5912 Responsivity DEAZFHHEEL £9°,
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#E6FE Scope DIEIEL

6.3.4

B ZMDET

WOEEIL, HE Wiz EZITL TLIEEN,

[6.3.1 L IWARIE | OR E&EFERitgIZ, =7 — Ayt —UNREREINT-LX

© EENANESITNRNEZD /A XEEDT ik A DBUSEID RE VL&
© BOERRRSNRNEE | FRSNDETE OIRIECE Y Ma A T84 5 EE

HipAhlE, F7213 MP2110A OFMEFITHIEH RICEAENHHEEZLN
HEx

LRI, KT A AR ET,

- 7B (power)
« RIET —X2 O R

AREBRUIAS D IEH OLXT passed 23, BHHFH D LX(T failed NRAINET,

[ ERWERETT ST, B F0LB0 T,

1.

EH/ /LD Ch A, Ch B, Ch C, ChD, Trigger Clk In D=3/ % |2(5 %
MADEN TN EEfERLET,

[Setupl #27VvZ7ULET, Setup X A7 2 Ry I ANEKRSIVET,
[Utilities] #7 % 2Vy /L& 7,

[Application Test] Z#2V>y7LEd, H W DOAy =R FoRSiE
R

HORZWE T3 58, fiRPFRSNET,

ABRRERD R E (failed) E72o7235A 1, St E TR BB 22 EAE <72
S, ZDRE, Support Information DEUEZBFEWT 2858 03H0ET,
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6.4 CRU DRIE

6.4 CRU O%FE
CRU %, ANENTE BT BIay AR LUET,
HRELT=7ay 7z AL T IRIEEZ BT AZENTEET,

CRU TiL, WERELET,
+ Operation Rate
+ CRU Loop BW

Operation Rate |/ HEIPHZ % ELE T,
CRU Loop BW 1% CRU O J& £ il [a]#8 CEH 35— 77 4 /L 2 DR I5iE
‘(‘\j_o

CRU Out
CRU In % H@_HD—)

ANES (iEHEESE IL—TT4)L4E B I il BEIEIEES
ik

Y

Y

6.4-1 CRU®M7RAvYE

JEN R IE S NN T5 205 | BRI T8 A2 3 2 R B R B A RN 5 28 TE &
T, WE MR Ty X MEITHE T —T 74N ORI ES TN E

j_O
N e — =
A EE

CRU In 444, £&U CRU Out a2 D A E—F VR (T
50 QTT , AVE—F AN 50 QTHWRE—TILEFERAL
=56 . FILERITIHBOAE—F VAN 50 QTHLVE
Bl ELWAENTERWNIELNHYET,

CRU Out a7 2NDHNEEIF 0.4~0.8 Vp-p TY ., ARIS
[CHASNDIEEN. ERTIHEDANEETEREZEAL
W EZEREFEL TZEL, CRU Out IRV ZICHAETNEERE
RIENEHR T OIMBOANEEHEEBAS5LE(E. CRU
Out IRV ZITERBFRERY TS,

CRU In IRJBRIZANTBHESDIRIEL 0.8 Vp-p LLTFIZLT
CEEW, ERRIESDHE.0.8 Vp-p [£+2 dBm (ZHHLE
T.COBEEULDESEANTZENBEBHSHEETEH
TNABHYET,

n
g
4=
®
D
iﬁé
fF
7
i
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#E6FE Scope DIEIEL

FIig
1. 26G CRU D&

Scope ® CRU Out =174 L Trigger Clk In =7 X% {RxfD U Vs
[Fdh 7 —>7 L (SMA) CHHEL £97,

Trigger Clk In CRUOut CRUIn ChBIn
2Vp-p Max 1Vp-p Max +2V Max

e@® e@®

?ﬁ@ A
b N USRI (SMA

O/E Monitor Out = X7 ¥ 554413, O/E Monitor Out ~ CRU In
Z U Vo[RS —7 v (K) THEHfi 7 5ZL T Channel B OAE 5
ANKbray 7071\ B LM TE&ET, O/E Monitor Out & CRU
In 285G L2 A1, & RS # 4 O/E Monitor Out (2455
LCLIEEY,

o o
Status  Fail

TriggerClkIn~ CRUOut CRUIn  O/E Monitor Out
2Vp-p Max 1Vp-p Max

MMF [®,4
0 o OE® o@oo@o ®Q®
Status  Fail X AN ._L ._l 5dB Peak |

UJ> Y EERT—T )L (SMA) UJ> o REERT—T L (K)
53G CRU %4

CRU @ Data Out =74 Scope @ SMF In 27 2% 0 7 VE—
K77 A3 THEEFEILE1, CRU @ Recovered Clock Out =74,
Scope @ Trigger Clk In =72 %[Rlih/r—7 /v (SMA) THHwL £
R

W Trigger Clk In

2Vp-p Max

o e ?Ao

Status  Fail

B 4

Recovered Clock Out

o e @

Status Fail
oy

/
/

UJL YR —7 L (SMA)

AETHEETEAN
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6.4 CRU DRIE

A

pr

26G CRU O% &
CRU In =725 5& AHJLET,

53G CRU D4
Data In =7 XG5 EASILET,

[Rate] #7 %27V LFET,
Tracking DHRZ>%2Vy 7L T, [CRU] (Z%ELET,
[Time CRU] #2V>27L %79,

[CRU] #7%2Vy7L%d, 26G CRU & 53G CRU Dl F 35 # S T
WAEAIE. [CRU6QG)] #7%7-1% [CRUGB3R)] #7%27Vv7LET,

Operation Mode DA% %277 LT, [Recovery] IZERELET,
CRU In F7-i% Data In [Z A S L7 5 Z XL CRIMIN END &, Lock
Status D7 7 DRI AT LUET,

Lock Status D72 7T LRWVEA . Result VALV RT DX AT
CRU Unlock BFE_EINET,

HIGCRU Unlock

Setup Measure Mpl'ma

| Amptitude
[ ‘ Setup Measure OIE

26G CRUDIGE 53G CRUDIGE

Operation Rate DRZ %277 LT, RN L —REiR ELET,
CRU Loop BW OR X %707 LT, —7 Biihg 2 DR L ET,
[2 MHz]. [4 MHz]. [10 MHz]. [Bitrate/1667]

n
g
4=
®
D
iﬁé
fF
7
i

CRU ZfEH LA &%, [CRU] #7 @ Operation Mode % [OFF]
IR ELTLIEEWY,

CRU IZATITH(E 5 DJE £, Operation Rate (Z5% & L7824
BRSO LGA X, CRU N uy /a2 BHATERNWIERHVET, 2Dk
%3 Result V4> R7IZ CRU Unlock 23 RSAVET,

CRU ZfEHLZSGAIC. )7 A FICR RSN TNDL VR
L—RMRFTEDEIZ 72D/ N2 ERHVET, ZDEXL, CRU IZAIT
DG . JE 2, IR Z R L C</2&Wy, Lock Status 23kl
SATLUT CRU 23AIHILTH5, [Rate]l #7 @ [Acquire Clock Rate]
Z V7 L TLIZEN,
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#E6FE Scope DIEIEL

6.5 L—rD

19—

ax A

T2 E R T DTDITIE AINE BRI A 7 vy 78 sh BT,

- BERT »®5561%, A#H7my2 (Clk Out £72i1% Sync Out) 2 A7y
JIAMEHTEET,

+ 26G CRU %7213 53G CRU &S TV D5 a1, ElLTcrmy 72 A7
say 7\ R TEET,

N #7 a2 % Trigger Clk In =27 %|Z A JJL7-5, Symbol Rate. Clock Rate.
BIL O Divide Ratio #% ELF 7,

- Symbol Rate /&, Scope THIFETH(E% (Ch A, B, C £7=iX. DIZA T 5
55) OEFMEETT,

+ Clock Rate %, NV A7y 7 O EHEE T,

- Divide Ratio (538 ) 1X. T —ZD RN L —hEray /L —bD T,

WOXPEOSLDIONTfEZATILET
Symbol Rate = Clock Rate x Divide Ratio

A EE

Trigger CIk In A9 2D A E—5F VXL 50 QTY , A1 E—
HUZM 50 QTHWRIES —TIILEFERTREELSAETE
BWIERHBYET,

Trigger Clk In AR 9RIZA N T BEEDIRIBE 2 Vp-p LT
[ZLTLESLY, EREES DIBA. 2 Vp-p [£+10 dBm [ZHH Y
LET . COBEEULDETEANTHERNEERLBET S
BENLHYET,
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6.5 L—FDRIE
6.5.1 JURILL—IDERFE
Scope THIETHIE DI VRN —haRELET,
1. [Time] Z2V>y27L%9,
2. [Ratel #7%27Vy /L%,
3. Data Clock Rate ® Tracking DRZ> %27V 71T, [Off] I[Z%ELET,
4.  Recalculate Option OARZ> %27V L T, [Clock Rate] ZE{RL F 7,
WELIz7ay 7L — b RFRENET,
5. Divide Rate D7 X ANy 7 A&7V 7 LT, pEkEATILET,
6. Symbol Rate D7 F AR 7 A%/ LT, R —r e ATILET,
SELE RN L=y 7L — IR ESIVET,
BERT 2MEHSIVTCWDIGAEITEL, IROFIAT PPG OB YR —ME% Scope D
Symbol Rate (ZF%ETEET,
1. [Time] Z7Vo 2L %FE7,
2. [Rate] #7&7Vv 7L %7,
3. Data Clock Rate ® Tracking DHRZL %277 LT, IROENDEIRINL
ij—o
[Symbol Rate: PPG, Divide Ratio: Clock Output]
[Symbol Rate: PPG, Divide Ratio: Sync Output] wm
a
[Symbol Rate: PPG, Divide Ratio: User Defined] "(SD
[Symbol Rate: PPG, Divide Ratio: User Defined] Z&IRL7-5G5 1. }g
Divide Ratio Z#EL £ 7, 5
4.  Scope @ Trigger CIk In =274 L BERT Oa 7 X &L £7, E
B> AT B > AT
o e ®@>® o e @©®
Status  Fail A0 Status  Fail S
=W o — | 1 —
Outpuit @1 @2 @3 @4 Gl 1_§f}pil,k,\lﬁz,x bata Oufp%m outpuit @1 @2 @3 @4f CkOut 1_%?,‘;_:&,\;; Dot OUT’P%
Eror @1 @2 @3 @4 @@ l .. 0@00 Error ;1 :2 @3 @4 @@ . @. 9@000
Status Fail A‘m A A‘u A EDi Status Fail “’A & ‘;\ A ED‘
Sync Out Sync Out Dataln Data Sync Out Sync Out Dataln  Datal
*@® <;>G Y0 o@oe@
A‘m A A‘u A ‘p-D lax A‘u & ‘;\ A 1Vp-p Max
it & A

Bit Rate: PPG, Divide Ratio: Clock OutputZ iR %

Bit Rate: PPG, Divide Ratio: Sync Output #iR s

[Symbol Rate: PPG, Divide Ratio: User Defined] %i®RL7z5E 14,
BERT @ Clk Out, Data Out, £7-/ZData Out DIE5%4ELI-rayr
% Scope @ Trigger CIk In =72 Z AL ET,
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#E6FE Scope DIEIEL

6.5.2

o809y —hrERBEILEDERE
1Ef 2D Trigger Clk In %7 2 AFSIIAE B ray 7L — e lE
LT VAL — e ET 0280 TEET,

1.

ook N

[Time] #2Vy7L%ET,

[Rate] #7%27Vy 7L %7,

Data Clock Rate ® Tracking DRZ> %27V, [Off] ([ZRELET,
Recalculate Option DR & %27V LT, [Symbol Rate] ZEIRLET,

[Acquire Clock Rate] #27Uv 7L %7,
Clock Rate DT F ARy AT, JARBMPERENET,

A RIS WAL, Trigger Clk In =27 2|2 A HENTZ1E 5D
UL B ERERL TLIEEN,

Clock Rate (Z7wmv 7B ENRE/RSNI2NEE | Fid RSB
NIELLZpWEXTE, Clock Rate DT F AR I A%V LRI EE AN
HLET,

Divide Ratio DT ¥ ANRy 7 2% 7V LT, /AL E AILET,
SR E IOy 7L — IS R L — RN R RSN ET

BERT @ Sync Out 4N 7my 7 U Tl 358613, A RO LBV E
[Jiﬁ_o

Sync Output DE%TE Pattern AL
1/8 Clock — 8
1/16 Clock — 16
1/40 Clock — 40
Pattern Sync PRBS 277-1 127
PRBS 279-1 511
PRBS 2715-1 32767
PRBS 2723-1 8388607
PRBS 2731-1 214748647

Sync Output % Pattern Sync (2T 5&, 7 —#ZUIUETEEH A,
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6.6 NI—2RDORIE

o o

6.6 NFI—2URDIERE
Sampling Mode 7% [Pulse] = [Coherent Eye] ®&E|L, & —rmy 7%
DDA = REFRELET,
1. [Setupl Z7VvsLET,

2. Test Pattern OHRZL %7V LT, NE—EEBRIRLET,
[Variable] Z&RU7-85513FIE 3 1ZHEA £,

3. [Time] Z27Vv27LEd,
4.  [Scale/Offset] #7 &7V /L%ET,

5. Pattern Length ® Length D7 X A&7y /LT, N"E—E2 ASILE
T, WIETEHN\Z— RITRK 32768 (215) T,

BERT 2SIV TCWAIGA L, L FOFINET PPG/ED O/3%— K% Scope
(CHB CRIETEET,
6. Pattern Length ® Tracking DR% %27V LT, [On] IZBEELET,

7. Pattern Length @ Master DR Z %IV LT, R¥—VEEEDES
PPG %7213 ED Z#IRL £9°,

PPG/ED ® Test Pattern {2kt d B/3% — RARDRITRLET,

% 6.6-1 Length MEEF

Test Pattern IN3—2 K (symbols) w0
PRBS 277-1 127 §
PRBS 279-1 511 Cgb)
PRBS 2713-1 8191 }%
PRBS 2/15-1 32767 bl
1/2 Clock Pattern 2 i
1/16 Clock Pattern 16

e
PPG/ED O Test Pattern % [PRBS 2431-1] (Z3%EL T\ HEXIE,
Tracking # [On] (TR E TEEEA,

Tracking 7% [On] ®O&%ix, PPG/ED @ Test Pattern % [PRBS
2731-1] ITRETEEE A,

[Generall #~7 T Test Pattern % [Variable] LIAMIFEET DL,
[Scale/Offset] %7 @ Tracking 7% [Off] IZEXESNET,
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#E6FE Scope DIEIEL

6.7 T—ADINE

F—H DL TIEIITROFEEN B ET,

T — 2O R ik Eye £—F . Pulse E—F, Coherent Eye E—F,

Fast Pattern Lock E—F, Advanced Jitter E—F
BB D BIER R None, Infinite, Limited, Persistency. Averaging
2

AFETIE, #iE LD 1 EOF =22 ET HILal 7 —2OHG],
1 By O 7 — 224352 L% [ 7 — 2 DI | LRtdk L £T,

6.7.1 T—RORAEDEKRTE
F—Z DRI T IEIZIZROFEERHVET,

Eye E—F

Sampling Mode 7% [Eye]l ®&:X( Eye E—RIZ720FE T,
TANG =2 FRUET, BEAN T MEMTICLDHNE R REeFR TEET,
NE—  RERETHLERHER A,

Pulse E—F

Sampling Mode 7% [Pulse] ®&&1X Pulse E—RIZRDET,

NE =y 7 UTORBETE S5 ORI 2k (R8T —%) ZEBELTE
RUET,

Test Pattern £7-/% Pattern Length T/ \¥—  REZRETHMLENHVET,
Test Pattern 7% [Variable] LI CHILIE, @l TH 7V 7 TEET,

Coherent Eye E—FK

Sampling Mode 7 [Coherent Eye] ®&&id Coherent Eye E—RiZ720E 7,
RE—=r P LT RBECT AR = R LET, W OERE R RETHLEIC
ERALET, 16.9.6 WIEDOFHRE R R ZSML TSN,

Test Pattern £721% Pattern Length C/\% — L EOENLETT,

Fast Pattern Lock E—F

Coherent Eye & —R T, Test Pattern 7% [Variable] LA%t® & X1% Fast
Pattern Lock E—RIZ720 %9,

Coherent Eye E—ROFFRIZMNA  miRIZY TV 7T HTENTE, TUHL
E R RE M CE £ 3, BRBYITITIR OBEREAS FTREIZ RV E T,

FIORNT 4IVE
e
C RSB XX TF R

Advanced Jitter E—F

Sampling Mode 7% [Advanced Jitter] ?O&Xi% Advanced Jitter E—R (27
E3 RN

NRZ {575 ® Jitter D73 BEfFMT 21752 L3 TETET,
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6.7 T —ZDIRE

6.7.1-1 Eye E—FK/Coherent Eye £—F/ Fast Pattern Lock E—F &R

wn
8
=)
(¢”]
D
$h
fE
%
%

6.7.1-2 Pulse E—K &Rl
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#E6FE Scope DIEIEL

6.7.2 REDRBEBRTODHRE
ForkJ71E% [Infinitel, [Limited], £721% [Persistency] & EZT D&, WAL
o7 —X%EmIC EEXILET,

BRDRBRTERET D

1. [Setupl Z2Vv 27L&, Setup ¥ A7 B/ Ry I ANERENET,
2. Number of Samples T 1 DDV T NE A IRNHERIRLET,
[Eyel 0% [13501, [2048]. [4050]

[Pulsel]. [Coherent Eye] D4
[512]. [1024]. [2048]. [4096]. [8192]. [16384]

Fast Pattern Lock E—F®&X{E, Number of Samples
73 [16384] IZEESIVET,

PPN E DI Dl BliE RN E T AR IR E R £,
3.  Accumulation Type DAHRZ> %7V 7L T IROENNERELET,
[(Infinite]: KB4 AR DIFRIZHIRL £ A,
[Limited]: 3% & L7 REH, 7 — 28, I3 ERICETHET, WA R
FELET, B E LR 2137 — 2 ECET HE, T — X DI

LEEILLET,
[Persistencyl:
BRELEE T —4056, —ERREFEM LT — 22 HELE
TO
4.  FJE 3 T [Limited] Z®INL7=XiL, 7 —XIEDOK T EMHEZRELE

D

R ERFR R L2 L X T 951214, Limit Type % [Time] (2L
T, KfEZATILET,

BT DT —Z R E LT EICEL - LXK T 751213, Limit Type
% [Sample] 1L T, T —#%HE AN LET,

WE D eE E LT ABIZIZE LT LIS T 341213, Limit Type %
[Waveform] (LT, EHEEEATILET,

Pattern H7VEXELTMEIZZELIZEXITHE 795121, Limit Type %
[Pattern] (2L, Pattern & AL £,
Pattern %, Fast Pattern Lock E—F DL &R ATRE T,

5. FNE3 T [Persistency]l #i®INL7-EX13, BT — X2 FFT DM
% Time IZ AL E T,

KD RERTERERT D

1.  [Setupl 27Uy 7L %ET, Setup ¥ A7 BT R IANERINET,
2. Accumulation Type R ¥>%27U>7 LT, [Nonel ZERLET,
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6.7 T —ZDIRE

3. Number of samples DARZ> %7V /LT, WMHEIZERTHT —2EEIR
DOBRINUET,

[Eyel %54 [1350]. [2048]. [4050]

[Pulse]. [Coherent Eye] DA
[512]. [1024]. [2048]. [4096]. [8192]. [16384]

Fast Pattern Lock E—R®&Z[X, Number of Samples
28 [16384] ICHEESNET,

6.7.2-1 Accumulation Type ME&E: None

n
8
4=
®
2,
Tﬁé
fF
7
i

6.7.2-2 Accumulation Type D% E:Infinite
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#E6FE Scope DIEIEL

6.7.3

B D e A8

Pulse E—N, F721% Coherent Eye ®£—F T Test Pattern 7% [Variable] LA%+
D6, [Averagingl Z On (29 2&, PGP A EiL £7°, T
WD A R MET D=L ET,

1.
2.

[Setup] #27Vv 7 LFET, Setup ¥ A7 a7 Ry T ANEKRINET,
[Averaging] % On (ZLET,

Pulse E—F®DHE 1L, Number of Samples OARZ %7071, HiE
RN T DT — AR AIRIR L E7,

Coherent Eye E—RDOHAE 1L, AJIEH D Pattern (ZHHE T Test
Pattern & &L £7,

Waveforms £721% Pattern OT ¥ ANR Y7 2% 7w 7 LT, EBLALE A
Eha oW ERELET,

SEEEALERCIL, Waveforms F721% Pattern (S ASILTZT — 2 S50 ) fE%
HELT, ZOMBEEEEICERLET, 220, 1 ZANT5E, EHLLBLE
SNFEH AL

SER AR S i L S LT I N [ SR RS E T,
WD EFRELTZGE . A 100 EIEESILTC, 100 ORI E L LT

WIENRRINET,
+ Averaging On
+ Waveforms 100 wfms

Averaging 1 Averaging 100

6.7.3-1 Fi{L D5

PIPCALBIT RO A TRFES N ET,

B3 < Averaging iX ERIEOL A

Ave(n) =

(n—1)x Ave(n — 1) + S(n)
n

Averaging X EFIE<KIE D5 :

Ave(n) =

(M—1) X Ave(n—1) + S(n)
M
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6.7 F—ZDIRLE

Ave(n) : F¥ME, S(n): HIEME, M: Averaging #% &R, n:

JARDREEIL, Averaging X ERIFOEH BRI EFIL ET,
7222 EM=100 £525E M =1 ORI T/AADIREIEIX 1/10 FREIZE
MEshET,

2
[Averaging] % On (29 %&, [Precision Trigger] #%XE% On (ZL T\ T
b EE N TS RE T S e E T,

6.7.4 T—RREDFHIRLFL
F— A BT LB E SRS R RS ET,

T—RUREKEHIRT S

1. BHETHEEBANSNTOEF Y RO EEZFRRLET,
F ¥ RNNIEZ RZ L BIRAFTROEA L. RE 22U 7 L TRt FRR
ERBRL £,

2. BEOFyxNVT —HNEET HY51%, Control Ch ORZ %771

THarz [Alll \CLEd, RZOFKRD [Singlel DBEIX. 77747
FXRNETTT —HINELZLET,

3. W TVUTRMHE LRSIy 7 LT, ARE DR R%E [Sampling
Run] IZLET,

[Accumulation Typel % [Limited] (ZERE LT8G 1%, famiFRH], T
TV BIEEL, FT 3RS — B FA NS —ICRIRSNET,

Samples: 163,840 - 10/ 100wfms

4.1-1 ORREBRER AL 2707 L Th, T —ZINEEBIIE TEET,

n
g
4=
®
D
iﬁé
fF
7
i

T—RREEEFLETD

YTV TN AR 2 %27 LT, [Sampling Hold] (ZL £,

Setup #4707 Ry 7 AD Accumulation Type % [Limited] (ZF%EL7ZEEIL,
BT RINCET DT —HIUEAE IR LT,

4.1-1 OEREEIERF L EFHHLTH, T —XIEAEIETEET,

BEEORTEHEHETD
- BEHOXRTZEZ—RHISHERTHEE
F A FNVENEZ R L L Z )0 I LT RA L DFRREIREIZLET,
JREDF ¥ FNANIEZRE L H ) HE WEEFRLET,
- RELET—REWET HLE
[Clear Display]l #7Vv27L %7,
F ¥ RN IEZ R Z U PIRE TR IE BRI RIN TN EEE | HIET — 47
HEShET,
LI T =258 —ER R THILILTEET A,
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#E6FE Scope DIEIEL

6.8 R7—ILDRE
6.8.1 BEIFAE
WD RIE LA BITELC, ATV A — LRI ET,

Eye E—KRZEf-lZ Coherent Eye E—FDiHF&
1.  WEERTZITORRICERLIZWF ¥RV ETF v RAEIDEZ R Z L Tt
RUET, ZofiTiE [ChA] Z27Vy 7L FET,

2. [Auto Scale] 227Uy 7 LE ¥, BIEERTIT OHRISEIEN T RSILE
j—o

“ Time “
CRU

Amplilude“
Ol

Setup Measure

ControlCh | cpa chB che chD
All
[ lﬁ___

1LRIILDEIE

6.8.1-1 Auto Scale E1T7# D KX~ (Eye E—F/Coherent Eye E—F)

HE) TR — Vi HLhliT, 2 By by DR EEFRLET,
TANG = FRTHIE DR ONLENL, £0D 2.5 HEEVE 7.5 BREEV T,

HEE T, 1 VUL RRIBEE R 7 0 ED 2.5 BRED EONEIZ, 0 L-ULsi
FEFRTUTHRLED 2.5 AR T OMEIZ/RDIOTEEINET,

pr3
BEDT v 2NV FIRN ON OFE 1L, Control Ch DR EIZL > TEIEN
EHVET,

Control Ch 2% [Single] D&x
TIT AT F X FRINOEFIZ LT, REfil A7 &y b, HRIE#E DR —
e Ty NRRESNET,

Control Ch 2% [All] D&

TIT AT F X RNV OfE FIZR LT, Rt 7 2y MTRFE SV ET,
TIT 4T F ¥ TN DWW T, HRICERTDHEINICHE
F ¥R/ D Software Delay a% EMEATHIESINET,
IIEHEH L T, TR TOF ¥ FADEFITH L TRy — e 7
Ty MRTHESNLET,
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6.8 R —DHE

Auto Scale %, IR RTIT DA —VFREDIEN, AIEHOT —4
L—hENIHEF O3 JE O S BB TITVWET, 0 b ofk 2 B #)
TITH72W A1, [Divide Ratio Detect] % [Off] (2L %7, F7= Data
Rate & Clock Rate @ [Tracking] ZH L CTWAEGATE, 7 —4L—
RERUHE B D43 E O I Thh EE A,

MP2110A-x62 £7-1% MP2110A-x95 M lis T 5454 . [Auto
Scale + Calculate + Sampling] BERESNET, 7V 7T 5L Auto
Scale & Reference Equalizer @ [Calculate] # FE1TL 729 % T
[Sampling] % [Run] (ZLF7, Accumulation Type 7% [Limited] T,
Limit Type 2% [Pattern] D&EiL, FEESAL TS Pattern 7372177 —
ZEWAEL | fEREFRRLET, Channel Math 7% On D¥451E, [Auto
Scale + Calculate + Sampling] IZ#&hE720ET,

Pulse E—FDH&
1. [Auto Scale] 7V 7 LF7,

2. BREIRTIT OFRISHIENEIRSNET,

1LANIILDOELE \

OLANILDEE

~.B

n
g
4=
®
D
Tﬁa
fF
7
i

6.8.1-2 Auto Scale EfTE DK KR (Pulse E—F)

NG — RN 127 B RELFOGATE, 20 By My OB NFRINET,
I — Ry 128 B A EDEATE, 50 B My O N F RSN ET,

HERIIL, 1 VUL R R T L ED 2.5 HEED EOMIEIZ, 0 LUV
R RTUT HLIY 2.5 BHEED FOMEIZRDIOMESNET,
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#E6FE Scope DIEIEL

6.8.2

it Em oD 5 2

DR RO, BEFIEHNAT—ZRETDICE

1.

2.

BRI THEMO [Quick Menu] 27Uy 7L E7,

RE U INFRSNET O T, Amplitude D[Offset] 27Uy 7LET,
REANTRTADT AL INFRSIVET,

>ampiing

Clear Display

i

RV ADBA =V T WIEETR YT RO E D EE FTE T — &2 A
HLES,

1BRBYBHYDBREFEHNAT—ZRAET BT

1.

2.

BRI T7EMO [Quick Menu] #27Vv 7L ET,

NEMERENET DT, [Scale] 227V 7LFET,
REANRTADT A2 INFREINET,

TUADKRA—/)VT, 1 BREVHVOELEFI3H T -2 ATILET,
BIEE R TICRRENDT VT AT F v RIVDAr— )L OENE LY E
Ty AT — LV NERSNADALEILN 6.2.1-6 5L TSV,

Amplitude O/E DX AT 07 Ry 7 AAMABRE T DI 1ETY, fEAr — /2%

AT LN TEET,

1.  [Amplitude O/E] #27Vv7LE T,

2. Offset DT FXFANRY I A%V LET,

3. BEERATITHROMEOEEEIINAT—E AN LET,
4.  Scale DTF ANy I A&V ILET,

5. 1 HEOHIOOEEEITNNT—2 ASILET,
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6.8 R —DHE

BEER OMERr—IILERCIZT BIZIE

BT v A NEHBHLT- Scope TiE., T XTOF ¥ /L DHtHA 77— L% [FIUAE
\ZTDZENTEET,

1.  [Amplitude] #27Vy 7L %7,

2.  Tracking ODRZ>%27U»7L7T, [On] IZRELET,

3. Scale. Offset. 8L Attenuation DTF ARy I 2% 7V 7 LT, fEEH
ELET,

2
Tracking % [On] IZERET DL, MOF ¥ RIAVDAT—/v A7 yh,
FEOMELBRELEICEFTSNET,

W E£ R T 4|l Quick Menu 7>5 Amplitude @ [Scalel. [Offset]
ERETHE MOF ¥R NDARr—)L A7 by EEINET,

BEROBEEFHIET HICIE

Scope DfE H AJ)a 37 Xz as M- L&1E, Z O & CHtlho itk A
= VERIETEET,

1.  [Amplitude] #27Vy 7L %7,

2. FXRNDOREHIVIUT, Fr @ RLET,

3. Attenuation DT F AR Y I A& Y7L ET,

4 WEEEEANLET, i
n dB OMERIE, KORXTHELET. S
n D
WA o s
JAT: 1010 &
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#E6FE Scope DIEIEL

6.8.3

L OB

BERTIVT DERDERZRAES SICE

1.

2.

3.
4.

BRI THEMO [Quick Menu] #27Vv 7L ET,

R NERINETOT, Time @ [Offset] F72ix [Delay] #27Vv7L
ij‘o
REATRTADT AL PRRSINET,

—~

2 ADRA—/L T, BHE O LSO Z A LET,
R RZDT DL FTHBIZA S LR AE REINE T,

[Offset] DG KFEFH M OALIEDHA% Ul (unit interval) E721EKEH (ps)
W20 2 A2, [Time]l 27V 27U T, Unit ORZ %27V ET,

BRERRTITZICRERTHEVMIZHRETSHIZIE
Result VA4V RUMNLERET D714

1.
2.

WHEF A=V TEHEMO [Quick Menul Z227Vv 7L %7,

RERERENET DT, Time @ [Scale] 27V 7LFE T,
REANZRTADT AL INFRENET,

RTADRA—I T, B MEE AILET,

MR RTIT O FHEOEEA U BEZ R LB, A TR RS
nET,

Time X A7 0T R I ANGEET D1k

1.

2.

3.

[Time] #27Vy27L% 7,

[Scale/Offset] #7 % 27Uy 7L %7,

Ul on Screen D7 X ARy I A%y LET,
By MEE AN LET,

6-78



6.9 FHEDUE

6.9

R D RITE

B DORE HIEITR DB HVET,
HETHHEBEOBRBAIE, 11.5 HEEI 2L TTES0,

&8 S B fE DRI TE
WETHHEBZRNOEIRTEET,

NRZ O34
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/VMA ., OMA (dBm). OMA/VMA at Crossing .
VECP, TDEC, RIN OMA*, Crossing Time, Amplitude P-P

PAM4 D55
TDECQ™*. Outer OMA(dBm), Outer OMA/VMA., 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

- Average Power (dBm). Average Power (mW), Extinction Ratio, OMA

(dBm). Outer OMA (dBm). Outer ExR. P-P Power. Power Excursion,
BELORIN OMA 1Z, KATTOLEIZRIETEET,
NRZ ORIEHEHIZHD Average Power (dBm). Average Power (mW).
RIN OMA, Amplitude P-P ZiEN9 5L, PAMA4 {55 CHOHIEINET,
RIN OMA [F5%%4 3247 2 a4 AP BIMEN TODRHZHIE TEE
R

%: TFast Pattern Lock E—RDEXIHIE TEET,

n
g
4=
®
D
iﬁé
fF
7
i

DAL T
Eye E—RD&E
TJ. DJ (d-d). RJ (d-d). J2 Jitter., J4 Jitter, J9 Jitter. Eye Opening

Advanced Jitter E—RDHE
TJ. DJ (d-d). RJ (d-d). J2 Jitter, J4 Jitter, J9 Jitter, Eye Opening,
DDPWS . RJ (rms). PJ (p-p). DDJ (p-p). DCD . ISI (p-p). PJ
Frequency

YADTAE

NRZ DG vAINRNE = b A< —V U HRTEL, v ATNDT — 25 %
ELET,

RELTLT —H BN AINIZE EFND~Y A~ — 0 EJELET,
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#E6FE Scope DIEIEL

% 6.9-1 Sampling Mode BlIZ{#E A TESRIE A%

Sampling Mode Advanced
ASTER Eye Pulse Coherent Eye Jitter
G LI F) D T 2 v * v v
Dy SRR - - d
AT AR v v v _

*: LATOHEHOHRETEET,
NRZ D&
Average Power (dBm). Average Power (mW)
PAM4 OGE

Average Power (dBm). Average Power (mW). Linearity. Levels

6.9.1 AIEEBEDRELRT
Eye £—RX° Coherent Eye E—RT7 —XZIUEL 7= &X|2, MR OIRMENIE &
REfE I E S CEET,

=]

Amplitude/Time ‘Equalizer ‘Mask Test ‘

Item Selection l

Item Type: NRZ l l ChB ]

Item | Page: 1 |
One Level

Zero Level

Eye Amplitude

Eve Height

Crossing

SNR

Average Power (dBm)
Average Power (mW)
Extinction Ratio

Jitter P-P

Jitter RMS

Rise Time

Fall Time

Eye Width

DCD

OMAS/VMA

OMA (dBm)

OMASYMA at Crossing

VECP

TDEC

Eye Height (Ratio)
RIN OMA
Crossing Time

All Delete Add Delete
All Delete All Add
Channel Item Select ltems

Measure Setup

I

6.9.1-1 Signal Type H* NRZ M15& D Amplitude/Time 27
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6.9 FHEDUE

BESTHEBZFHRET S
1.  [Measure] 27V 7L %9, Measure ¥ A7 0J Ry I ANKRIINET,

2.  [Amplitude/Time] #7 %27V 7L %7,

3. Item VANDIEADHEDMZIZ) 7L ET, BIRSIIMMDPIKEATERS
NET,

4.  [Add] 227Vv 7L FET, HOMICY NRRSNET,
[All Add Select Items] #27Vy 74 25L, &F v R/UIZRIEEH MBS
*7,

5. Display O %> [Off] #27V>»27 LT, £-~% [On] IZLET,
Result V4 RUITRIRLTZIH B N R RENDZ LR LET,

6. Measure Setup DRZ &7V LET,
7. Ttem Selection ®UANMIZIRL7-IHE RN EBIMSNET,
8.  WIEFE/RTVTO FICHIERKENFRINET,

BILUZTHEEH BT TIGRIRENTWAIA R ERICE B CTRILT v 2V D51,
Item Selection (2% DI B ILIBMSILER A,

Bl Scope AL Samples: 1,044,480-10.0/10.0s
i . . B ’ : *| control Ch
Amplitude/Time ‘ Equalizer |Mask Test | Amplitude Time Sampling
Setup Measure OIE CRU Hold .

Item Selection [ Item Type: HRZ l l Ch A ] Auto Scale
Item ‘ Page: 1 ‘
One Level ' Auto Scale +
Zero Level + Calculate +

Eve Amplitude
Eve Height ||| e e e e e e e e
Crossing

SNR

Average Power (dBm)
Average Power (mW)
Extinction Ratio
Jitter P-P 3
Jitter RMS 3 S T U R N N EUBMENTISI® | Quick Menu
Rise Time

Fall Time

Eye Width

DGD

OMASVMA

OMA (dBm)

OMA/VMA at Crossing

Sampling

Clear Display

n
g
4=
®
D
iﬁé
fF
7
i

LN

Eve Height (Ratio)
RIN OMA
Crossing Time

Tile

Add Delete ul
Al Add Amplitude/Time
Channel ltem Select Items Ch Current Average Std Dev Min Max - Histogram
Measure Setup One Level A 389.18 389.13 0.27 387.94 389.48 uW
s s 3 Zero Level A -526.T0 -526.73 0.11 -526.87 -526.31 uW
[ NRZ l [ PAM4 ] l Jitter I Rise Time A 38.69 38.51 0.30 37.56 38.82 ps v Marker
Fall Time A 43.22 42.99 0.41 41.76 43.37 ps

X 6.9.1-2 AIEEZHDKRRH

IELSHIE TETWAEAIE, 25T NRZ X° PAM4 LFRENET,

HE LTI OIRIEI /NS o720 Py H B RENSTZD L TIELSHE TETH
TRWATREME DB DA X, IRF-TF v 1/b e NRZ?X° PAM4?)3 R RmSVET,
ZOWAETX, PEE S ORESCN HORRE , 2%/ X Ot/ L il L T<7ES
U,
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#E6FE Scope DIEIEL

gmf Ht;gfn fme *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

6.9.1-3 BIEICERMAHIEHEEDERT

6.2.5 Amplitude O/E O¥ A7 12/ 7Ry A|C Extinction Ratio Correction
Z [On] IZRELCWAEE . IESIVTOAHIE B ITIZRF T ERRSh
E35aR

PAM4 ¥4 Coherent Eye E—R THIEL TWDGGIE, /F—rmy Z{REET
HEL TWDHIEZRTTZDIZ Outer OMA (dBm), Outer OMA/VMA, Outer
ExR Of Rt~ — 7 MERSNET,

— Amplitude/Time
CHEBE PAN4
Ch
TDECQ B
Outer OMA [ B
Outer ExXR | B
Linearity B

6.9.1-4 PAM4 D F Rl

EHE#HIRT S
1. [Measure] 27U 27L %%, Measure Z AT 07 Ry 7 ANE RSN ET,

2. [Amplitude/Time] #7 %27V 7L %7,
3.  TItem VANDHIERT 2B OLEMMOY A7)0 L ET,
4. [Delete] 227V 7L %7, Result V4 R7IEB NHIBRSNET,

[All Delete Channel Item] Z#2Vy 273 5&, 77747 F ¥ R/VOIEB N TXT
HIBREET,
[All Delete] #27V> 74 AL, T _RTOF v 3/LOIE B BHIRSHET,
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6.9 FHEDUE

6.9.1.1 NRZBEIEDETE
BIEERERTT D
NRZ D 1 L~vl 0 LV E D BRELET,
1. Measure Setup @ [Setup (NRZ Amplitude Time)] #27V>27L %7,
Setup (NRZ Amplitude Time) ¥ A7 17 Ry AINERSIVET,

2. EYE Boundary @ Offset from Crossing, Width Z27U> 7L TIEAZ X EL
9, X 6.9.1.1-2 EYE Boundary ®i%EHH | &ML TZ30,

Offset from Crossing Width

4
N

Setup (NRZ Amplitude/Time) |2

Time

Rise/Fall Time 20/80%

Rise/Fall Time Correction

0.0 ps

Correction Factor

EYE Boundary

Offset from Crossing

0.50 uI

n
g
4=
®
D
iﬁa
fF
7
i

Width 0.20 Wl

SNR Definition

Noise Measure Area ‘ Zero Level + One Level )

6.9.1.1-1 Setup (NRZ Amplitude/Time) #4705 HRyH X

EYE Boundary #Z &3 5
1LUb, BEOO L ILVEHE T D AR TEET,
1. 6.9.1-1 T Measure Setup @ [NRZ] #27Vv7L %7,

2. Offset from Crossing O7FANKNY I A%V 7L C, FEIROD LML E %
3. Width D7 F ANy 2% 270y 7L T, SHMOEEZRELET
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#E6FE Scope DIEIEL

Offset from Width
Crossing <>

6.9.1.1-2 EYE Boundary Ok EE

b EAYEEM., LB TAYRFROBIE S EEERET S
SEG BBV EST D FAVEREZRIE T AL ~LE, IRIEO 10/90%L /L&
20/80%L ~ILHEIR TEE T,
Rise/Fall Time DREZ %7V 7 LT, AL DFrz [10/90%] £7-1%
[20/80%] 1L E T,

NLH EEER], SEB F AR EOREEA S Scope DA IEL THRIRTE
7,
1.  Measure Setup @ [NRZ] Z27Vv2/ L%,
2. [Rise/Fall Time Correction] Z#27Uy27 LT, R¥ &% [On] IZLET,
3. Correction Factor D7 F ARy 7 A% 7Yy 7 LET,
4.,  AHIEfEZ ps AL TATILET,
AERITKRO LBV TT,

Td =Tm* - Tc*

TAd:FERE (ps). Tm:HIEM (ps), TeAHIEE (ps)
HEMEDH IEM LD NESWGE | IERRIT N/A L7220 %,
Rise/Fall Time Correction 2% [On] D35& . b EAVEER], N2 6 F A0 REH]
(2, RFTFL BAFIRSNET, *1:Corrected 23HIERE RMICF RS T, *1 23

DTV LIHE P ESN TWDLILERLET, RSNOEFIIEDLILN
HHET,
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6.9 FHEDUE

Setup (NRZ Amplitude/Time) || Scope Samples: 1,044,480-10.0/10.0s
Control Ch
Time Amplitude | Time
Setup Measure OIE CRU
RiselFall Time

Rise/Fall Time Correction E

Correction Factor 0.3 ps
EYE Boundary

Offset from Crossing 0.50 Ul

Width 0.20 Ul

SNR Definition

Noise Measure Area Zero Level + One Level

ED Result Al

Start Time |

*1:Corrected
Ch Current Std Dev Min Max

Average Histogram
FREQ(kHz)] - svNe Loss [l Il One Level A 389.18) 38913 027 387.94] 38948 uW

Zero Level A 5670 5673 011 5687 52631 uW
[o%  Eror ] | Rise Time 1 A 3869 3851 030 3756 38.82 ps v | Marker
Fall Time A A B2 2% 041 476 4337 ps

6.9.1.1-3 BIEFHRDRTH

»

n
g
4=
®
D
iﬁé
fF
7
i
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#E6FE Scope DIEIEL

6.9.1.2 TDECQ®AIE
ZZTi%, TDECQ DOWIE FNaZFR L £,
ZOFNEZBEHIALL THEITTEDY =03, LU FOBFHIIREMNSILTONET,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Demo\T
DECQ_Assistant

1 2
=
5 wié" . L --E-m General ‘Uﬂlldni |Save |
Sampling
Signal Type PAMA
> Sampling Mode /‘/
Test Pattern 4
Number of Samples 16384
Accumulation Type ———'—— 5
Time [ 100 e
Aueraging I]
Fast Sampling

ument  Average  Std Dev Min Max

v Marker

6.9.1.2-1 General 3T DHE

1. [Setupl Z7VvrLET,
2. MWETDHF v /LD Signal Type % [PAM4] IZFEELET,
3. Sampling Mode % [Coherent Eye] (Z5%XELET,

4. Test Pattern Z1&IRL £,
TDECQ OHIETIE [Variable] Z#RCTEXERA,

5. MBS UT Accumulation Type Zi% ELET,
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6.9 FHEDUE

Scope Samples: 0-0.0/10.0s.

i ] Control Ch
Sewp | Measure “'l‘g',:“"" Time [—]” E Seale Offset IcuE |

_8
Input Cannector SHF ]
4 {1550nm) —

([Jcomversion Gain ‘ 138 VAN
(D Responshaty 0.700 AW
Input Pawer ‘ -7.00 dBm 9

Filter 4
Filter Selection Mo Filter

Extinction Ratio Correction

Correction Factor 0.00 %

Ch Current Average Std Dew Min Max 4 | Histogram
v Marker Q/E Calibration Calibrate Module

6.9.1.2-2 OEARTNDEHE

6. [Amplitude O/E] #27Vv 7L %9,
7. [O/E] #7%27Vv 7 %7,

8. Input Connector (Wavelength) Z&XEL £,

9.  Filter Selection TT I HNTANEDFRELZLET,
FTUHINT 42T, Fast Pattern Lock TE—FRDEXIRETEET,

10 11

ples: 0-0.0/10.05 =

pe
E— . 7] contrat cn . J
> — ‘l MFO%U“ i l A sal::l::ng R B

Data Clock Rate

jrecces

n
g
4=
®
D
Tﬁa
fF
7
i

Clear Display Recalculate Option Clock Rate |

Clock Rate 13 281 126 kHz
Divide Ratio
x| 4
Symbol Rate 53 124 506 kbaud

Acquire Clock Rate

Ch Cument Average Std Dev Min Max 4 | Histogram

I

v Marker

6.9.1.2-3 Rate 37 DT

=111}

10. [Time] #2V>y27L %7,

11. [Auto Scale] #27U> 7L %7,
A — L INIELL B E S WA 1%, Divide Ratio ##¢ EL T, [Acquire
Clock Rate] #27Uy 7L %7,
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#E6FE Scope DIEIEL

12

=

Scope
Setup

5
qqqqq O/E Amplitude/Time |Equalizer Mask Test
; ] 13
' s P——— ——

ltem

TDEGQ

Outer OMA{dBm)
Outer OMASVMA
Outer ExR
Linearity

Ceq
Claar Displzy, Partial TDECQ

-1

Level Skews
Eye Levels
Eye Skews .

Eye Heights 1 4

rgin
ia ise Margin
sition Time (Rise/Fall)
Time (Slow)
Over/Under-shoot

| [ 15

; M All Delete Add Delete
All Delet All Ad
Ch Curent Average StwdDev  Min Max & | Histogram Chanaeliiei T

Measure Setup
| e

FTTi IO T T

6.9.1.2-4 Amplitude/Time 47 D& F

12. [Measure] Z27Vy7L%7,

13. TItem Selection % [Item Type: PAM4] (Z5&EL £,
14. WEMBEZ27V>27L 7T, [Add] 227Uy 7L ET,

15. [PAM4] #27Vy27L%7,

£2
Configuration
Sample Timing
Eye Center Type
Peak Power Hit Ratio ’71_00%
Eye HeightsMidths

Eye Opening Definition

Linearity Definition IEEE Clause 94 :

TDECQ

16

Target SER

|

Optimize Threshold

i

Adjustment Limit

Optimize

TDECQ Histogram

Noise Coefficient 1.00

6.9.1.2-5 Setup (PAM4 Amplitude/Time) #47A4S RyH X

16. Setup (PAM4 Amplitude/Time) ¥ A7 07 Ry IV ANKRINET,
Target SER Z#% ELE7,
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6.9 FHEDUE

17

&2
Amplitude/Time | Equalizer Mask Test

Dislay EqualzerWavetorn  [[RNORINN]
Setup Equalizer Equalizer Type Enable

De-cmbedding  [NORN L 18
— o]

L 21

No.3 Setting (TDECQ)

Equalizer Tap Calculate

Status:

Optimization

Number of Precursors

| ]

Tap Count

Ta
|0.000000, 0.000000, 1000000, 0.000000, 0.000000

Ch Current  Average Std Dev Min Max - Histogram

v Marker

6.9.1.2-6 Equalizer #7 D%

ki
it

17. [Equalizer] #7%27Vv /L&,
18. [No.3] #27Uy/L %7,
19. HMEIZSUT Tap Count X ELE T,

[Sce 00s <
Amplitude/Time | Equalizer Mask Test

A

Item
Auto Scale + || | [TDECQ s
Calculate + Outer OMA(dBm)
Sampling Outer OMA/VMA
Outer ExR v
Linearity L

Ceq

Partial TDECQ

Levels

Levels RMS

Levels P-P

Level Skews

Eye Lewvels

Eye Skews

Eye Heights

Eye Widths

Noise Margin

Partial Noise Margin
Transition Time (Rise/Fall)
Transition Time (Slow)
Over/Under—shoot
P-P Power

| | | Power Excursion

All Delete
Current  Average  Std Dev  Min Max 4 | Histogram c.f‘;ﬁ.ﬂ:l“.:;,., Select liems

153 153 0.00 1.53 1.53 dB

TDECQ

ch
A

Outer ExR A A am e 0.00 424 124 4B MGRRTES: St

Linarity(CL 84 A 0957 0957 00m 0957 0957 Marker “

Average Power (dBm) A .64 .64 0.00 D.64 0.64 dBm

4

X 6.9.1.2-7 BIEHRDRTH

20. [Auto Scale + Calculate + Sampling] #27U>27 L THIELET,

21. AATAFTUBINDRIOW I EER AT D5 A1, X6.9.1.2-6 D Display
Equalized Waveform % [Off] (L7,
BIEOAIE, K 6.9.1.2-1 @ [Utilities] #~7 T, Waveform Color %
[Gray Scale] (ZLC, [Color Select] #7Vy /3 5L T TXxET,
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#E6FE Scope DIEIEL

A5 A VBRI DR S FIBED KT
€6.9.1.28 (354 FIERIEMES DK

6-90



6.9 FHEDUE

6.9.2 TRUTRAE
NYAIT AN T DIV, NCHET HF v RNV AT RN E T,
PATTANMIIZRD 2 FEENHVET,
TT—70D EIROT —2HEREL T, v A~ —V U ET D,
VATV VR TELTC, 27—l T — A RIET 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

n
g
4=
®
D
iﬁé
fF
7
i

6.9.2-1 YRUTALDEREH

FrRILETRIEERT BICIE
1.  [Measure] #27V>71L %9, Measure ¥ A7 OJ Ry I ANKRIILET,

2. [Mask Test] #7 %27V 7 L%,

3. FYRNORZZHIY U T HIETDF ¥RV ERIRLET,
RO E TIE~ AT AN BT TEEE A,

Signal Type 7 [PAMA4] [T ESINTNDHEE
Advanced Jitter E—RFDEX
Fast Pattern Lock E—RD&&

4. Eye Mask Select DARZ > %7V 7L T,

5. Eye Mask Select # AT R RyIANHEES, ~AIT7AN%I) 7L
T, [OK] 27U/ LET,
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#E6FE Scope DIEIEL

BIRL =~ AT FI~ AT 77 AVTRIERE RO [Current Mask] #IZER

SNET, [ 6.9.2-2 ~RZTAMIZZHLTTZE,

£6.92-1 TRY—&

YRY% PIIS LS EvkL—k
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 HEERI~A2 774V

*2: HDMI HZEHl~A77 7V

*3: B b —hDBERL
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6.9 FHEDUE

RARII—UUFRIET BIZIE

1.
2.

10.

11.

12.

13.
14.

15.

16.

[Setup]l #27Vv 7L %7,

Sampling Mode DR %7Uv71LTC, #”% [Eyel £721% [Coherent
Eyel (cLE7,

[Sampling] #27U>271L T, £~% Run (ZLET,

BIENFRSNIZD, [Auto Scale] #7Vy7LE T,
T ARG = PNEHE DO P RIZFTRINDZ L2 MR L ET,

[Measure] #27V>7L %7,

[Mask Test] #7 %27V 7L%E7,

Fx I ORI %IV 7T FrRVERELET,
Eye Mask Select DA% %7V 7L %,

TrANVRIRT AT Ry VANRHEET, AV 77 ANEIY 7L T,
[OK] #7Vv /L%,

Align Method DA% %2707 1T, [Zero/One/Crossing] ZLFET,

Margin Type OARZL %7V 7 LT, v A< — AEOLEVEDIEE
J7¥5% [Hit Count] & [Hit Ratio] MH#EONET ™,

Hit Count £72/% Hit Ratio T, vAZ~— U HIEDOLEVMEEZ R ELE
7,

Mask Test DARZ %7071 T, Fvzw [On] ICLET,

wn
&
1 [BIZZIE T 235 A 1%, Test Method DARZ %22 LT, [One Shot] 3
®
WZLET, D
MR LUME T DY A%, Test Method DR F 227y 27 LT, #i
[Continuous] (ZLE T, ;;E
[Update] #27V>27 L %79, E
[One Shot] #ERL7-#4121%, Mask Margin Test @ [Run] Z2V>7
9 %% Sampling % Hold L T, Mask Margin Z#lELET, £/,
[Continuous] ZEERL723545121E, Sampling % Run (5% ETHIET,

Mask Margin OHIEZLET,
MR E &S ~ A7 HHBUC A DT — 4873 Hit Count %7213 Hit Ratio Tk
ELTAEAR S E7e o~ AT~ —D BN ESIVET,

% : Hit Count & Hit Ratio @R IZKR D LBV T,

Hit Ratio X Total Samples
UI On Screen

Hit Count =
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#E6FE Scope DIEIEL

YARIR—V VB ELTIYRITANET BIZIE
1. [Setup] Z#7Vv /L%,

2.  Sampling Mode OARZ> %7V 7 LT, #m-% [Eyel £7-1% [Coherent
Eyel (cLE7,

3.  [Sampling] #27Vv 7L T, X% Run (ZLET,

4.  EIENFREINTS, [Auto Scale] #7Uy/LET,
TANRE— PNEE O PR CFRINAT AR LET,

5. [Measure] Z27U>7L% 7,

6. [Mask Test] #7%27Vv /L%,

7. FXFNVORZ ATV ILT Fr Ve ELET,

8.  Eye Mask Select DARNZ %27V /LT, YA 7 7 ANVEEIRLET,
9.  Align Method ®R%> %271, [Zero/One/Crossing] 2L %7,
10. Mask Test DRZ%2Vy 27 LT, #-% [On] IZLET,

11. Test Method DA% %27U>7LC, [One Shot] {ZLET,

12. [Sampling] #2Vv7 LT, £ 1% Hold IZLET,

13. [Updatel #27Vy27LET,

14. Mask Margin O7FANRy 7 A% 7V LET,

15, <RAZ~—V U &-100~100%DHH TA L ET,

16. ~VAZDOIRMZEE S, JERRANE I C R R SNET,

2
VAT T ANETHEXIX, Auto Scale #3{TLC UI On Screen % 2 2L
TLIZEWY,
<A77 ANORIEM L, UL On Screen 28 2 DEXIRFELET,
UI On Screen 7% 3 LA EDEE | A — /L OFRE DN Y TRV EETT,
B~ AL EZ R TERWIERHVET,
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6.9 FHEDUE

cope Samp 8523,182,592-100’1005
! : T “| controlch [ chna ChB f -
Setup [ Measure || AmPlitude | Time m! (Elec)

Auto Scale

Auto Scale +
Calculate +
Sampling

Clear Display

il | Quick Menu

_______________________

“Mask Test - All *h B
0 3182592

Total Warorme 0 1554 |

Mask Margin (%) 0.0 10.0

Total Failed Samples NIA 0

Hit Count 1 v Marker

Current Mask OTU-4 Mask (27.952493 Gbps)

6.9.2-2 TRITAM

BERE FANTIROMEN R RSIVET
Total Samples: B[R RSN T — 48 c‘?
Total Waveforms: B IR RSN BT — 245K 'S
Mask Margin: ~ AT~ =V DORERE R EINTRE LA D
Hit Count ¥7-1% Hit Ratio: B LImv 27 ~—U L BIEDOLEUME }%
Total Failed Samples: 3 DDOYAVHIBIHHT — X DEFHE ¥
Top Mask Failed Samples:  _EHIO~AZFEIKNOT — 2%k b

Center Mask Failed Samples: HH RO~ AZFEIRNO T —Z %k
Bottom Mask Failed Samples: FHIDO~AZf8IKN DT — 2%k
Current Mask: BUERR ESIV TSV ATL TR
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#E6FE Scope DIEIEL

RRYDUEZART DI

TRYGED BENFRE
Align Method 7% [Zero/One/Crossing] ® % & % . Mask Alignment
[Update] #27Vv 7L %9,

Mask Alignment [Update]l #27V 7 L7356, BLERM B S TODHEE O
Zero/One/Crossing Z 5 H LT, Sl 72 DAL EIZ v A7 % HEFHELET,

i D Scale. Offset 2L H AL~ AIDIEITHBIFHEINE T, ~AZDAL
BEEEEITALIZLITEEEA,

FEFRAE
Align Method 7% [User Defined] D355 1%, ~—W&EHL T, v~ A7 D&,
g, BROIRIEARIE CEES,

cope Samples: 2,162,688 - 10.0/10_0s|

Auto Scale

Auto Scale +
Calculate +

' i PO . Control Ch ChA ChB
sep | Messure | MR GRS [y e b
IR T

Clear Display

jore e
Quick Menu
Graph

6.9.2-3 TRULIEDFENFHES

1.  Alignment Marker OZEMDOREZ %2071 T, [Display On] (ZLF
T v APERRSIET,

X1 OFFANRY 7 A%V 7 LT, v AV DALEAZRELET,
AX DT FANRY I A% 7)o LT, ~ A7 OIR AR ELET,
Y1 OF X AR Y 7277 LT, 1 L_ SR ELET,

ook N

AY DT XANRy I A& 7Y 7L, 0 LASIVEBRELET,

[Center] #7Vv 74 2L, ~—DNKRIERFET, Bim P RIcBEILET, F
7o  FOBE X1, AX, Y1, AY O EMITIEICERESNET,

[Display Off] OEXT~—ARFRENEHEAD, THXANRY I ADEEEFTL
T~— I EERECEET,
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6.9 FHEDUE

RAIDEEZEHRT DICIE

NAITANCEZT=RRETDILE . TROYAZOEDE S TTT—NHEAET
DINEF DI, R AT IMARIIR T D LN TEET,

M & A BE A3 8 LT~ A7 B A I BRLU 97,

YAV ARIRT DL, ETOAZZ) T TCRATLT—ITHESNEE A,

Top .......
—’ 1—
0.1 Ul
Center ®
Bottom
AE o’ AE 45° AE 45°
g  0.1Ul g 0.1Ul g 0.3Ul

X 6.9.2-4 <O mEEHIBRHGI

1. [Measure] 27Uy 7LFET,
2. [Mask Test] #7%#27Vv 7L %9,

3. Target Channel DARZ %7V LT, Fr¥ Ve ELET, ‘2

4.  Mask Area Restriction ®ARZ>%27Uy 71T, [On] IZLET, '-(8D

5. [Angle] OTFAMNI Y7 2%V v 7L T, fEZ-90~90 degrees il %‘?g
TRELET, fF

6. [Width] OF7FANRyZ A% 7Y 7 LT, i§% 0.01~1.00 Ul O T E
ELET,
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MERERFRTY T, “Restriction Enabled” 23F R_REIET,

“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)

X 6.9.2-5 FEEZEHIRLI=VRAITAMI
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6.9 FHEDUE

6.9.3

DIBDENT

Jitter fEATIE, 2 2T BNCRIER R Z IR OTE A TEIRLET,

Bl (ps. UI BAL)
AT L

« AT

- RNE—=UOEYIIEDORTR

Eye =—F%7/213 Advanced dJitter E—RFDEXIVVF &M+ HZENTEE

‘j—o

Eye E—KDB4&

T ARG =G DRFE ST R DA T DB RIE LTy Z 2 ff it L £, 7 A
NG = ABTEPDIE TEDH Y v HE TS 12T,

Samples: 12

Time

Control Ch .
=Y

Estimated RJ/DJ Histogram OFF

TJ Histogram CHD

-7.60 ps -3.80 ps

6.9.3-1 ERNTSLORTG

|
0.00 ps

Samples : 1.30 M

3.80ps

Cal
S

Graph
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#E6FE Scope DIEIEL

Jitter AT TIE, RARDFIHDO Vv H L FRHCHE TS £, £z, TA~ ATz
RHCHE TEET,

Samples: 1,093,632-10.0[10.05 Scope Measure =3

|| Amplitude
OIE

Time
CRU

Amplitude/Time | Equalizer | Mask Test [

out 0251
| Mask Test - All

Total Samples

Total Waveforms 534
Mask Margin (%) 20.0
Total Failed Samples 0

Hit Count
Current Mask

1
OTU4 Mask (27.952493 Gbps)

TJ Histog Ch D

“| Control Ch = |
| Run | Run | [ Run S
ram CHD
Stlinples - 25.44 k

Auto Scale Mask Test

Eye Mask Select

OTUA.txt ' |

Auto Scale +

Cal:ula_te * Mask Margin Test
Sampling
Clear Display 5
ul Hit Count 1 samples
Quick Menu
Mask Margin 20.0 %
Graph Align Method I Zero | One / Crossing l

Mask Alignment Update

Overlap
Single l:]

- =
_ =
=ChC- ChD =

1093632 1093632 A || Histogram

Mask Area Restriction

534 534 534
208 208 20-3 Angle 0 degrees Width 010 W
v Marker
6.9.3-2 DYRBMETARRITAIDR TSI

Channel Math 23 [Off] D&, ¥ — EORKIRBESIE T E2 T v 2T CEE
TO

Channel Math 2% [On] OF& . ¥ —2F 32768 ETOR AT V2 fEIT T
iTQ

[6.2.5 Amplitude O/E DX A7 v2/ 7Ry A|C Extinction Ratio Correction
Z [On] IZRREL TWDEA MIESHCOSRIEE B IZIERT T LRRSh
£

%] 6.2.4-6 Jitter Measure ¥ A7 22/ Rv/A Advanced #7 | C Fixed RJ %
[On] IZERELTWDHE, RI (d-d) £RJ (rms) ([ZIEARF T2 LFRESNET,

Advanced Jitter E—FDi5&

WHIC Pulse E—RIZL THIE LI IEA V> ZRTLE T,

RO B N FMRODORA R Sz v IELET,

ZD7ih, T, Bathtub (212 T, RI/PJ AN T A DDJ LARN T4, HAEA
77 4 (Composite Histogram), ¥ ZDAIMLHE R (P vs Frequency).
vy EDTv#FKx (DD vs Bit £7213 PDJ vs Bit) 2 E C&EET,

Advanced Jitter E—RTiL, ¥ —F 32768 £ TOREEET v iEHT T F
7,
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6.9 FHEDUE

Fall Edge Rise Edge

/

PTvs Frequency (ALL)
10.88 kHz

700,70 mlil

DD vs Bit (ALL)

g

n
8
4=
®
2,
iﬁa
fF
7
i

Paltern 256976, (100%)

27 Bit 245 Bit 152 Bit

6.9.3-3 Advanced Jitter E—F DA 8T D AIE BT &R R G

Eye E—F DIy A T
1.  [Scopel 27Uy 7L ET,

2. [Setup] #7V>Z7L T Sampling Mode % [Eyel (ZL%7", Signal Type
DERINTODEEIL, [NRZ] ICLET,

3. [Time] %#7YvZ7L T Data Clock Rate. Pattern Length #i%XEL £7,
4.  [Samplingl 227Uy /L CRZDFE % [Sampling Run] 2L ET,

6-101



#E6FE Scope DIEIEL

12.

13.

14.

15.

5. [Auto Scale] Z7Vv 7L %7,
6. NRZ? =5 — % MR + 57O, [Measure] # 27V v 7 L T,
[Amplitude/Time] #7%7Vy /L7,
7. Display Result Z [On] IZLE T,
8. HHEFFRITT ARF = PERIRSHL, NRZ?TT — N R RIS TNRNZ &%
SBLET,
9. Item Selection % [Item Type: Jitter] (2% ELE T,
10. Ttem OAHDOHZZY> 7L T, HHAZRRLET,
11. [Add] #27Vy 2L %, Result V4 FUICHIEH H NRRINET,
Scope Measure =] Samples: 3,563,520-10.0/10.0s
Amplitude/Time IEquaIizer IMask Test I Setup | Mecaii ’ Amgl’iéuded -'(.;'QJ “[C“";ILI'C"I ChA ChB I chec ! chD
TJ Measurement BER
item Selection | Item Type: Jitter l I ChD I Bathiub CHD futoSeale
Item ® Dual-Dirac BER Bathtub ® TD Data Tt
TJ v Samples : 44.20 k SR O
g\‘;g:g)) 5 P CSaz:r:;l:Iilng
& Jitter yé
JA Jitter
JO Jitter % Clear Display
EYE Opening 214.14 mUI
Quick Menu
677.40 mUI Seph
[owr ]
single [ |
0.00UT 0.25U1 0.50U1 0.75U1 1.00U1
_All Add ~AmplitudelTime
Channel Item Select Items
Ch Current Average StdDev  Min Max 4 | Histogram
Measure Setup TJ(1.00E-012) D 32260 33870 2238 26561  408.97 mul
) DJ(dd D 6642 6971 2329 5070 26428 muUl
I MRz “ BAMY H glittes mfu} D 1821 1913 2.62 003 2292 mUlms || w | Marker
6.9.3-4 ERDORRH

RESRMEEE LT 55415, Measure Setup @ [Jitter] 227Uy 7L %7,

TJ Measurement BER DA% %227V 71T, Bathtub 777 CT7 A1
ZHET5 BER 28 €L £ T,

UTFTOEBIISLEISC TRELET,

Fixed RJ. RJ Value. Correction Factor, DJ (Scale). RJ (Scale).

RJ (rms). Define Threshold, Manual Crossing

[Sampling] #27Vv 7L TR DFr% [Sampling Run] (ZLET,

Result V1> RU® [Graph] #27Vy7LE7, V778K X %IV 1L
TOYEDT T 75K RLET,
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Advanced Jitter E—R D w2 24T

1.
2.

10.
11.
12.
13.

14.

15.

16.

17.

18.

19.

[Scopel 27V 7 LET,

[Setup] #7V>27L T Sampling Mode % [Advanced Jitter] ([ZLET,
Signal Type BF RSV TWDEAIL, [NRZ] (ZLET,

Limit Type OARZ> %7V 7T IET 7 —ZOHIRGIEZRELE
ﬁ—o [None] %F‘ ’_./:E’L/fu. =) j:\ %‘JILE\‘ 5 \—%%Lij_o

Limit Type ®O%iEIZL>T Time, Sample, Waveform, 721 Pattern
EERELET,

[Time CRU] #2V>y2/L %9,

[Scale Offset] #7%#27U> 7L %7,

Pattern Length Z#i¢ EL£7",
Tracking % [On] (ZRELZEA X, Master ® PPG #X ELE T,
Tracking % [Off] |2 E L7284 1%, Length OfEZRELET,
2
Pattern Length OEAKEL bl WERMENFREINLETD
RFFI SRRV ET, I KT 1 0 RREDOREM 230300 FT,

[Measure] #27V>27L %7,

[Amplitude/Time] #7%27Vv 7L ET,

Item O OHZZV Y7L T, THEZRIRLET,

[Add] #2Vy27L%E 9, Result V4 FUIZHIER A AR RSNET,
Measure Setup @ [Jitter] #27U> 7L F 7,

[Algorithm] 47 %27Vy 7L,

PDJ HIE% 428 41%. PDJ measurement ORHALZT7) 07T, FoR
Z[On] ZLFT, [Off] ITRELZBAIL. FIE 181 F T,

Standard OARF L Z7)w 7 LT, PDJ HIEIZE A 282 EL £,

PDJ Filter DR Z %27V LT, PDJ HIEIC#E AT 27 402548 ELE
T, B LT AN A DA EIL, 13 6.2.4-5 PDJ HIE CTRETEDHHA
¥LT4NEZDO—E (B Hz) 2SR TLIEEND,

Measurement Edge Type DORZL %7V /LT, PoXERETHTYY
ERELET,

ALL: SEH BTy PN PRy

Falling b FADZyTD A

Rising: b ERVToTDH

[Advanced] #7 %27V 7L %7,

TJ Measurement BER DR %2727 LC, Bathtub 777 C7 A1
ZHETSBER ZHEELET,

UFOEBIZSLEIZSC THELET,

Fixed RJ. RJ Value. Correction Factor, DJ (Scale). RJ (Scale).

RJ (rms). Define Threshold. Manual Crossing

6-103

n
g
4=
®
D
iﬁé
fF
7
i



#E6FE Scope DIEIEL

20. [Sampling] Z7V>Z7 L TR DFK % [Sampling Run] IZLET,

21. Result V4> FU® [Graphl 27V ILFET, VI 7@ INARZ 2TV I1L
TOVEDT T 7w FRKRLET,

BITORIEEET
Ty RN 2B AT HITIE, Result V4 RV [Sampling] #27Vy 7L E T,
FEMT X, RA L DT T RO HATLE T,

FEAT A R DNRREINDETOM, BHEIZIL “Processing” MNERIIVET,

BTz, [Sampling] 227Uy 7§28 REL DT TP LT Z# TL
358

Setup # A 717 Ry A [Generall #7 @ Limit Type 78 [Timel. [Sample].
[Waveform], £72i% [Pattern] D&% Jitter fifdT 7 —Z 36| REIZET D&
FRMTAAE TLET,

JE:
Do RN, IROBENTEER A,
System Menu @ [Open]
System Menu @ [Save] @OEINIEH DH% . [Scopel. [All Setups]

EiFILRZ S (@ HFRSNET,)

All Measurements

| | | 3

TR =T — DAL 6 LT OA =V NRRSNET,

% 6.9.3-1 SYARHDIS—AvtE—

Ayt— AES
Illegal Error TR TNRNZ T — RN RAELELT,
NRZ? Scope C NRZ?=7— 5 AEL TWET,
g@%‘iiﬁ_ﬂ%ibﬁb VL9, Scope DEETEEATLTL

Pattern Lost BELT A — L B EBEO A ERE>TOER AL,
Scope @ Pattern Length # IEL<FEL TIEE,

TIE Error™* TN 1 UL BB EL,

Time Out Scope b7 —HERF TEER A,
Scope IZIHEHNF ARSI TNATEEMERL TTEEN,

*: Time Interval Error
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6.9 FHEDUE

694 EXNMSLEFERALEARE
EAN T ARRIL, RIELIFRNO T — 2 5 i 2 RR LT, 20 THf- 1
R IV OIEA R ELET,
EAN T DEFTRT BT, EAN T AR T S HA R S LRI B L
EF, WIC, ERMI T Do — Wi L TR AN T 1 #R5 B 1 0 s
ELET, EAN T~ —H OB, Bili% )73 HI Uk ThBE TEE

TO
Scope Samples:0-0.0/10.0s
“| Control Ch
Amplitude Time Sampling
Setup Measure OIE CRU Hold .

Auto Scale

Auto Scale +
Calculate +
Sampling

Clear Display

Quick Menu

Histogram

Histogram

Axis Amplitude

Y1 Y2

Ch Current LI

N/A uW

=

std Dev N/A uW

PP N/A uW

Hits NIA v Marker
6.9.4-1 ERNITSLBEIEDHREH
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#E6FE Scope DIEIEL

1. [Histogram] #7VUv 7L %9, Histogram /X R/ B ERINET,
Histogram /XU, Scope VA RUNEBE TEET,

2. Histogram ORF %727 C, £-% [On] IZLET,

3. KIS MOEAN T LERETDHEEX, Axis ORZL 27V 7 L CTHRR%E
[Time] (ZLET,
IR ROEARNT T LEPETHEXIT, Axis ORZ %IV L THERRE
[Amplitude] IZLET,

4. EBANTAhw—H X1.X2.Y1. Y2 IZfEEZ AL CHEEZ R ELET,
EANTT b — IR TE T AR OB IT IR ORI D LB T,

Y1 >

Y2 >

T |

X1 X2

W DFRRITEDN [Overlap] £7213% [Singlel OHAIXE I A2V 7 1L
T~—HERTV7LThH, EAN T A~ — DN EEEE TEET,

5. fEIKNOT —ZZRE LTS R I ERINET,
Mean: E
Std Dev: 1EHE(FZ
p-p: RMEER/IMEDZ (Peak to Peak)
Hits: IR DT — 2%

EXNISLY—hFEEERFRICERFRTDHICIE
Marker @ [Center] Z7Vy7 35L&, WEIOFRIZw—DRBEIILET,

AN LIEE B LT EXIC, gIE DO~ —IREICL > TIE AN T LD FEK
FFRRTH—A0N, BEOFPEIMCE BEINAZENHVE T, ZDXHE &I
[Center] 227V 73 25L, fHIBRZHELLTLRVET,
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Scope ,622,016-10.0/10.0s

M | Amplitude || Time | ComtoLCh
easure LR e m

Auto Scale

Auto Scale +
Calculate +
Sampling

Clear Display

................. Quick Menu

Hlsloram - Channel A

Mean -10.98 mV A Histogram
std Dev 270.99 mV

PP 604.82 mV

Hits 163424 v Marker

6.9.4-2 ERNISLAIEH (Amplitude)

Histogram

X1 X2

Histogram E ‘ 0.40 Ul | 1.50| u
fods v v2

Marker Center ‘ 19 mv | -19 mv

Auto Scale +
Calculate +
Sampling

Measure

Clear Display

Quick Menu

Mean 154.85 ps
std Dev 77.64 ps
[ELE 177.78 ps
Hits 36624 v Marker

6.9.4-3 EXRTSLAIERH (Time)
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B 6E Scope DEEIEHE

6.9.5

<—hDER

~ = IBTEOYRME T TR & A L DT L £
FoL 2 ROV A~V LRI ZZZE TEET,

X @& Y #ho~—075 2 >F0bY, AN EKREA A7 TEET,

1.

[Marker] #27Vv7 %7, ~— SRV NERSNVET,
~—H3FVE, Scope VAV RUNERBENICEET,

Marker
‘ X1 Off | X2 Off | Y1 Off | Y2 Off | All Off

X1 X2 Y1 Y2 | Center
< —WEFARTHIIL, [ALl Off] ZFR EDFNDORZ %I I L ET,
VAP ERRINTNDEET, TOINORZ L ZHETEET,

< —hEBE}T DL, [Center] ZFR TOIIORE %IV UFET, B
WU~ — T ORZ DL ENTZFRIZEDY T Ay NERINET,

Marker

<~ ADRA— N R T — IO EEHELET,
< — IO E, FZEBL N~V ENRRRESNET

R DFRRITIEN [Overlap] £72i% [Single] DEEIXHEHZ 7)Yy 7L Tv—
HERT T L ThH, ~—WEBEI T ET,

Marker /SR /V

X1 Off, X1 On. X2 Off, X2 ~—WERERELET,
On, Y1 Off, Y1 On, Y2

Off, Y2 On

X1.X2,.Y1, Y2 BahTo~— a2 @R ET,

Center FTARTO~—H& i RICFERUES,
All Off Bv—NEEELET,
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6.9 FHEDUE

Scope Samples: 3,538,944-10.0/10.0s

| o E

Time
CRU

Amplitude

Setup Measure OIE

Auto Scale +
Calculate +
Sampling

Clear Display

.......... K R EER DR | () 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 Y1Y2 A|  366.82 13.52 -

6.9.5-1 <v—hETF

n
g
4=
®
D
iﬁé
fF
7
i
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#E6FE Scope DIEIEL

6.9.6 EBODEERT
T aT NVERAT—T (x21) TiE.CH A & CH B ® 2 SO A AL
Ba BIOFEFELEL TERRTEET,
AR RO L TH, [6.9.1 MIEHHORELE R OREELTHIEN
TEET,

A
TANG— D FEFHAT D856 1%. Coherent Eye &—RT7 —#% Y
FLL WX, Eye E—RTT —4%NHETHE, MP2110A WO MLEL
IZEDHRRRENFALET,

BREDEEREEMBR T —ILERTET D
1.  [Amplitude] %#27V>27L %9, Amplitude ¥ A7 TRy 7 ANRRIIVE

j—O
2. Channel Math OARZ %27V 7L T, RZDFKR% [On] IZRELE
j—o
3.  Define Function R %270 7 LT, EEFIEEZRNPOLEIRLET,
[CH A+ CH B]
[CHA-CH B]
[CH B- CHA]
Channel Math
Define Function CHA+CHB ‘
Scale 125.0 mV/Div
Offset 0.0 mv

4.  Scale 7X¥ ARy I A% IV LET,

5. fftih 1 BEEVHI-VDOEEEATILET,

6. Offset 7XANRY I AZ I I LET,

7. fitEh RO EOEEEZANLET,

IO EE ST 7A1T, 16.8.3 MEhOFIEE | 2SR TZE0Y,

R LA R RL T EE T, [Auto Scale] A i TEET,

W DEAFIREL T T5121E. Channel Math ORFLE 7V 7 LT, RE
DF % [Off] ITRELET,
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6.9 FHEDUE

6.9.7 FL—XAEYDER
Fo—2 20, WEK A AT VITRAF T HHERE T,

BREN—ZRARYIZRET S
1. [Setupl 7V 7 ULEd, Setup ¥ AT 0T Ry I ANRFRINET,

2. FxXNEERRZ )y LT B ER R T OF v r V2R E
j—O

3. [Utilities] #7 %27V 7L $9,
4. Reference ® [Set] #27Vy /L% 7,

Trace Memory

Reference St

HE IR —AAEY DR PR RENET,

rL—RAEYA

FL—RAEYB

n
g
4=
®
D
Tﬁa
fF
7
i

X 6.9.7-1 RL—RAEYDEHRERT

FL—RARYDEMEHEET S
1. [Setupl 227Uy 7ULET, Setup ¥ AT TRy T ANFRINET,

2. [Utilities] #7 %2V 7L %9,
3. Reference @ [Clear] Z7Vv7L %7,
M —Z2AEY D FEIL, [Clear Display] TIZIHESIVER A,
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#E6FE Scope DIEIEL

6.9.8 ISRN)LDERTR

Scope TR DL FH] (F~V) ZRRLET,
X)L

6.9.8-1 SARNILEKT

INIVERTT D

W DORRFIEIZL S TTNUPRERINDT ¥ RPN EDYET,
[Overlap] TITAT F xRNV DTNIVPERSNET,

[Singlel. [Tile] ~ F ¥ RN LT UVNRFERENET,

F7-. Control Ch D& EICLS TTNABBEMSNDT ¥ RNV BEDVET,
(A1l FTARTOF ¥ R/TT IV DBBINSINET,

[Single] TIT AT T RUTT IV DBINSIVET,

1. [Setupl Z2Vv 27L&, Setup ¥ A7 07 Ry I ANFKRENET,

2. [Utilities] #7 %2V 7L %9,

3. TULORTFERWBMEEZTEEL-WV AL, [Preset Information] %
[Off] IZFRELF T, [Preset Information] 2% [On] OHAEIL. BEDO=T
U7 (12 6.9.8-1 DALE) IZT7ULRFRENET,

4. Label ® [Add] #2Vv27 LT, 7~V LTFHNEATILET, \nJ&E AT1T
HEYATTHIENTEET,
3. 7T [Preset Information] % [Off] ([ZL7=8A 1%, 7LD R RBHLEN
BEHRELET WERRTITOLE EOAMEDN (0, 0). £ FOAMEN
(665, 497) T9),

5. F—AR—FoD [OK] #7Vv7LFT, BT IINERSIVET,

Label [E==

6.9.8-2 SNILFAFTATRYIR

JE:
FUVOSUTEINT IR K 1023 LFETASTEETR, EEOFERITFER
FRETUTIZHIRS AT | TR TERRINVLWIGAENHVET,

TNV DEITERTEEE A,
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6.9 FHEDUE

INVEHEET D

Control Ch DR EIZEST, TNABHESNDIT ¥ RN EDLVET,
[A11] FTRTCOF X FRLDOTIVBHESNET,

[Single] TIT AT F xRN DT IV PEESIVET,

1. [Setupl Z2Vy 27L&, Setup ¥ A7 0T Ry I ANERENET,

2. [Utilities] #7&2Vy27 L %7,

3.  Label ® [Delete] #7U>7L% 7,
HEOT~ NV NEEENET,

n
g
4=
®
D
iﬁé
fF
7
i
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B 6E Scope DEEIEHE

6.9.9 BIEHERORRF
Scope TlE, &7 7 A MRAFCEET,

[ A A—3

] [T A 72 E W 1 D A DI A . PNG R E721E JPEG JEA T 71
JNRAFLET

T R

Wik, TXANT 7 AV EI21E CSV 77 A MRAFLET

I E St

Amplitude # A7 IRy 7 A Measurement ¥ A7 07 Rw 7 A, Setup # A
Tag Ry A Time X AT ARy I ADREMET 7 A VIRIFLET,

BEEAA—CEREFTBHICE

AR RAET D55
1. YATLA==2—0 [Screen Copyl %27V 7 LET, File ¥ AT 0T Ry A
DERENFET,

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 _| CiUsers\PubliciDocuments‘AnritsuiMX210000A\Use...
Pattern :
- Settin
Nownlaacde I s

2. Drive ®R%> | Directories DFER&E 7V LT PRIFR T A NF R EL
*1°, Save to IZ7ANEF L NFRENET,

3. File Type OADRZANLARGFET DT 7ANDT +—< v NRERRIILE
T REEIV T HE, T7ANT 4 —< VMR ETEET,

4. T7ANLEANTTHYAEIL, [Screen Keyboard] #27Vy 7L T, 774 /L
HEREELET,

5. BF7 7 ANE FEETHEEA1T., File List ICERENDT7ANL %I
71/35?—0

6. [OK] #27Vyr 5L, BT 7ANPMRGSIVET,
FEXEEFEOEAIT., R AU RERENET,

T3V DHHMEIZR DBV T,
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6.9 FHEDUE

C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Screen Copy

T AN OHIE L, B+ ERERTY,

) R ] 1 O ARAT DI
1. [Setup]l #Z7V>y7LET,

2. [Utilities] &27V>Z7L %7,

3. WEELT—EE TIRGFET DXL, Waveform Color % [Color Gradel
WZLET,
H B CRAFT5EX1E, Waveform Color % [Gray Scale] (ZLET,

4. [Savel #27Vv I/ LFET,

5. EELHERROEBREZIRATFTHLEIE, Waveforms only % [Off] (2L
\iTo
WD B OB A R HEEIE, Waveforms only Z [On] (ZLET,

6. MEEFECATRGET5EX1L, Inverse background color # [Off] (2L F
7T
[ OB ERL CPRIFT 5 EE (X, Inverse background color % [Onl
LET,

n
g
4=
®
D
iﬁé
fF
7
i

Inverse Off Inverse On

7.  [Capturel Z2Vv/ULEd, WAL RITFTIHELIFL File ¥ 470/
R T APFRINET,

8. TIrANTH—<vb THNHE TrANLEHRELT, [OK] 227V 71LF
KR
9. TANEBHHHREDLE ., BIEMW E DA A= T 7 A MIIRD T 3 VZ T

RIFSNET,
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Screen

Copy
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#E6FE Scope DIEIEL

AERBFEIFRERRERTIDICEZE

VAT BA=a—D [Save] VU ILET,

[Scopel #7Uv /L%,

1.

2.

WERMZRAF T DI, [Setting] 27Uy 7 LET,

3.

HIERERZRAFTHLE, [Result] 22V 7L FE T,

TrANBENTILET,

[OK] #7Vv /L%,
WESFM D77 ANATIRD T FVH
77 ANDPEETIE WEFS T3,

4.

5.

RFSNET,

-
-

CA\Users\Public\Documents\Anritsu\MX210000A\UserData\Setting

RFSNET,

-
-

WERE RO T 7 A NATIRD T 3 VH

BIET —27 7 A/VOPLIEF1E CSV., BLO TXT TY,

C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Result\CSV
C:\Users\Public\Documents\Anritsu\MX210000A\UserData\Result\TXT

WX, WD 1 Ry DV I NAEBMREFESNET,

-
[

BT 7 A0

i

ﬁ—i»(

H

[
[
0
[

= o —_— —
— L LD

oo oW — &M Mmoo
= o = T L =

= oL 00 00 D T - T
= =t M~ = L —

Lo o o [ s Y o S o S o Y s |
o s o o o e
Lo o o [ s Y o S o S o Y s |
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0

1
1
1
0

= fanc bl e s B s Eoar g o B il ==
= L —
= o o o LW o o O] O
= — =t
[ oo —

oooo000000D0D0D
0
0

0
9
2
2
1
1
b
0

542000000000000000000000¢
0
3
0
1
5
1
2
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L)
L]
L)
L)
L)
L)
]
L)
L)
L)
L)
L)
fd=)

Lo =t — — L e =

Lo o o [ s Y o S o S o Y s | Lol Dot B e B st s =] Lo o = o O = Lo s s s o
— 00T LD 0o o T T L]

Lo o o [ s Y o S o S o Y s | e farl fasl Lo Lo e I e Y
— o= O W - oo L M- o L5 =

Lo o o [ s Y o S o S o Y s | — o=l L L L = e o T Lo s s s o
=t Lot} o =t =

e S S s s O N O O = — Loy W o I Kop I K I Kt ) o e e |
— -t = CD & O OW 0T = =

Lo o o [ s Y o S o S o Y s | o o O -l =t -t Lo s s s o
oo OO = = O s = s g s R =

Lo o o [ s Y o S o S o Y s | ol -t =t <=t — — Lo s s s o
fapila s val L=l =T o Lo L]

Lo o o [ s Y o S o S o Y s | M= O = - — Lot = Lo e I e Y
L K e R o L = =
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— Lot O] o Lo =
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e o —_— o Lo =
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Lo s i Ear B D B i Lo Il e o ) = =

Lo o o [ s Y o S o S o Y s | O] T O Lo = = Lo e I e Y
f=x —= T — = — —

Lo e ans B e B o S e S e B e R o = R oo = = Lo e I e Y
— 00 L f==) o Lo =

D o D D o o D T e r— r— = = Lo e I e Y
oo o0 o — == Lo =
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Lo e e B e B o S e B R B e Do o T T T = Lo e I e Y
[ e | [Lep el o = L]
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fd=) = OO 00 = LD Lo =

oo o oo o o Do oo L o e O oL — = Lo e I e Y
- Ll oy e B e | — Lo =

L o s a5 — i oD o LD L O ] [ R s o s }
- M- oo — Ll o) Lo =

O o D o o o D e O = SO o Ol o N T = Lo e I e Y
Lo O L — 0D 0D oo =
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6.9 FHEDUE

Amplitude/Time Measurement and Histogram Rise Time Ch A N/A N/A N/A N/A N/A

Measurement - Channel A = Rise Time Ch B N/A N/A N/A N/A N/A

[Setups] o, Rise Time Ch C N/A N/A N/A N/A N/A

Axis Amplitude % Rise Time Ch D 17.49 17.45 0.13 15.51 17.53

X1 Marker 0.50UlI Fall Time Ch A N/A N/A N/A N/A N/A N/A

X2 Marker 1.50UlI % Fall Time Ch B N/A N/A N/A N/A N/A

Y1 Marker 98mV g’Qu Fall Time Ch C N/A N/A N/A N/A N/A

Y2 Marker -101mV 2 ® Fall Time Ch D 21.07 21.05 0.04 20.80 21.38

[Results] 6 Eye Width Ch A N/A N/A N/A N/A N/A

One Level Ch A N/A N/A N/A N/A N/A Eye Width Ch B N/A N/A N/A N/A

One Level Ch B N/A N/A N/A N/A N/A Eye Width Ch C N/A N/A N/A N/A N/A

One Level 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

One Level Ch D 257.15 257.16 0.15 256.74 257.43 DCD Ch A N/A N/A N/A N/A N/A

Zero Level 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

Zero Level 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

Zero Level Ch C N/A N/A N/A N/A N/A DCD Ch D 6.326.13 0.91 3.61 10.53

Zero Level Ch D 100.38 100.35 0.03 100.15 100.49 OMA (mW) Ch A N/A N/A N/A N/A N/A

Eye Amplitude 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

Eye Amplitude 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

Eye Amplitude 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

Eye Amplitude Ch D 156.77 156.81 0.17 156.25 157.28 OMA (dBm) Ch A N/A N/A N/A N/A N/A

Eye Height 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

Eye Height 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

Eye Height 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

Eye Height Ch D 80.99 81.07 0.16 80.66 82.15 OMA at Crossing Ch A N/A N/A N/A N/A N/A

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

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

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
Crossing Ch D 47.01 47.01 0.06 46.95 47.68 VECP Ch A N/A N/A N/A N/A N/A

SNR 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 (0))
SNR 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 8
SNR 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 8
SNR Ch D 6.21 6.21 0.01 6.20 6.28 TDEC Ch A N/A N/A N/A N/A N/A D
Average Power (dBm) 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 #
Average Power (dBm) 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 ﬁ':‘
Average Power (dBm) 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 J{-‘i 4o ji
Average Power (dBm) Ch D -7.50 -7.51 0.02 -7.57 -7.50 Eye Height (Ratio) Ch A N/A N/A N/A N/A N/A .‘H\é s {f
Average Power (mW) 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 N9
Average Power (mW) 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 g_}; ‘j
Average Power (mW) 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 <R
Average Power (mW) Ch D 0.18 0.18 0.00 0.18 0.18 RIN OMA Ch A N/A N/A N/A N/A N/A S
Extinction Ratio 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 N &
Extinction Ratio 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 % %
Extinction Ratio 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 NS
Extinction Ratio Ch D 4.43 4.43 0.00 4.42 4.45 Crossing Time Ch A N/A N/A N/A N/A N/A e %

Jitter P-P 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 < g

Jitter P-P 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 S

Jitter P-P 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 § &

Jitter P-P Ch D 11.43 11.18 0.41 7.35 11.43 Amplitude P-P Ch A N/A N/A N/A N/A N/A S =

Jitter RMS Ch A N/A N/A N/A N/A N/A Amplitude P-P Ch B N/A N/A N/A N/A N/A

Jitter RMS Ch B N/A N/A N/A N/A N/A Amplitude P-P Ch C N/A N/A N/A N/A N/A

Jitter RMS Ch C N/A N/A N/A N/A N/A Amplitude P-P Ch D N/A N/A N/A N/A N/A

Jitter RMS Ch D 1.59 1.59 0.01 1.58 1.70

X6.9.9-2 #HERI7AILDOH (1)
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TDECQ Ch A N/A N/A N/A N/A N/A TN

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
Outer OMA(dBm) Ch B N/A N/A N/A N/A N/A
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

1
1
1
Level(1) Ch D N/A N/A N/A N/A N/A

P~~~
— O~ O~ — — ~— ~— ~— ~— ~— ~— —

Level(0) Ch A N/A N/A N/A N/A N/A _/

MP2110A-x63. F = [EMP2110A-x95M B HE hTL\S B E
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Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level
Level

)
0) Ch C N/A N/A N/A N/A N/A
0) Ch D N/A N/A N/A N/A N/A
3) RMS Ch A N/A N/A N/A N/A N/A
3) RMS Ch B N/A N/A N/A N/A N/A
3) RMS Ch C N/A N/A N/A N/A N/A
3) RMS Ch D N/A N/A N/A N/A N/A
2) RMS Ch A N/A N/A N/A N/A N/A
2) RMS Ch B N/A N/A N/A N/A N/A
2) RMS Ch C N/A N/A N/A N/A N/A
2) RMS Ch D N/A N/A N/A N/A N/A
1) RMS Ch A N/A N/A N/A N/A N/A
1) RMS Ch B N/A N/A N/A N/A N/A
1) RMS Ch C N/A N/A N/A N/A N/A
1) RMS Ch D N/A N/A N/A N/A N/A
0) RMS Ch A N/A N/A N/A N/A N/A
0) RMS Ch B N/A N/A N/A N/A N/A
0) RMS Ch C N/A N/A N/A N/A N/A
0) RMS Ch D N/A N/A N/A N/A N/A
3) P-P Ch A N/A N/A N/A N/A N/A
3) P-P Ch B N/A N/A N/A N/A N/A
3) P-P Ch C N/A N/A N/A N/A N/A
3) P-P Ch D N/A N/A N/A N/A N/A
2) P-P Ch A N/A N/A N/A N/A N/A
2) P-P Ch B N/A N/A N/A N/A N/A
2) P-P Ch C N/A N/A N/A N/A N/A
) P-P Ch D N/A N/A N/A N/A N/A
) P-P Ch A N/A N/A N/A N/A N/A
) P-P Ch B N/A N/A N/A N/A N/A
) P-P Ch C N/A N/A N/A N/A N/A
) P-P Ch D N/A N/A N/A N/A N/A
0) P-P Ch A N/A N/A N/A N/A N/A
0) P-P Ch B N/A N/A N/A N/A N/A
0) P-P Ch C N/A N/A N/A N/A N/A
0) P-P Ch D N/A N/A N/A N/A N/A
3) Skew Ch A N/A N/A N/A N/A N/A
3) Skew Ch B N/A N/A N/A N/A N/A
3) Skew Ch C N/A N/A N/A N/A N/A
3) Skew Ch D N/A N/A N/A N/A N/A
2) Skew Ch A N/A N/A N/A N/A N/A
2) Skew Ch B N/A N/A N/A N/A N/A
2) Skew Ch C N/A N/A N/A N/A N/A
)
)
)
)
)
)
)
)
)

2
1
1
1
1

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

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_/

2
1
1
1
1

P~~~

BRI7ZAILDH (2)

0) Ch B N/A N/A N/A N/A N/A N

MP2110A-x63. & I [EIMP2110A-x95AE & h TS 5 &
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Eye(Upper) Level Ch C N/AN/AN/ANANA Average Power (mW) Ch D 0.18 0.18 0.00 0.18 0.18 ™™\
Eye(Upper) Level Ch D N/A N/A N/A N/A N/A TDECQ (Upper/Left) Ch A 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 TDECQ (Upper/Left) Ch B 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 TDECQ (Upper/Left) Ch C N/A N/A N/A N/A N/A
Eye(Middle) Level 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
Eye(Middle) Level Ch D N/A N/A N/A N/A N/A TDECQ (Upper/Right) Ch A N/A N/A N/A N/A N/A
Eye(Lower) Level Ch A N/A N/A N/A N/A N/A TDECQ (Upper/Right) Ch B N/A N/A N/A N/A N/A
Eye(Lower) Level Ch B N/A N/A N/A N/A N/A TDECQ (Upper/Right) Ch C N/A N/A N/A N/AN/A | 4O
Eye(Lower) Level 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 "
Eye(Lower) Level 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 éa
Eye(Upper) Skew Ch A N/A N/A N/A N/A N/A TDECQ (Middle/Left) Ch B N/AN/AN/AN/AN/A |V
Eye(Upper) Skew 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 <
Eye(Upper) Skew 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 %
Eye(Upper) Skew Ch D N/A N/A N/A N/A N/A TDECQ (Middle/Right) Ch A N/A N/A N/AN/AN/A | a
Eye(Middle) Skew Ch A N/A N/A N/A N/A N/A TDECQ (Middle/Right) Ch B N/AN/AN/AN/AN/A | &
Eye(Middle) Skew Ch B N/A N/A N/A N/A N/A TDECQ (Middle/Right) Ch C N/A N/AN/AN/AN/A | &
Eye(Middle) Skew Ch C N/A N/A N/A N/A N/A 4 TDECQ (Middle/Right) Ch D N/A N/A N/A N/A N/A :E
Eye(Middle) Skew Ch D N/A N/A N/A N/A N/A s TDECQ (Lower/Left) Ch A N/A N/A N/A N/A N/A o
Eye(Lower) Skew Ch A N/A N/A N/A N/A N/A NG TDECQ (Lower/Left) Ch B N/A N/A N/A N/A N/A ~
Eye(Lower) Skew Ch B N/A N/A N/A N/A N/A \j TDECQ (Lower/Left) Ch C N/A N/A N/A N/A N/A %
Eye(Lower) Skew Ch C N/A N/A N/A N/A N/A < TDECQ (Lower/Left) Ch D N/A N/A N/A N/A N/A 1
Eye(Lower) Skew Ch D N/A N/A N/A N/A N/A w TDECQ (Lower/Right) Ch A N/A N/A N/AN/AN/A |+
Eye(Upper) Height Ch A N/A N/A N/A N/A N/A f# TDECQ (Lower/Right) Ch B N/A N/A N/A N/A N/A 6
Eye(Upper) Height Ch B N/A N/A N/A N/A N/A ;fég TDECQ (Lower/Right) Ch C N/A N/A N/A N/A N/A 8'
Eye(Upper) Height Ch C N/A N/A N/A N/A N/A 5 TDECQ (Lower/Right) Ch D N/A N/A N/AN/AN/A | %
Eye(Upper) Height Ch D N/A N/A N/A N/A N/A (?5 Overshoot(1.00%) Ch A N/A N/A N/A N/A N/A <<3E
Eye(Middle) Height Ch A N/A N/A N/A N/A N/A g Overshoot(1.00%) Ch B N/A N/A N/A N/A N/A g
Eye(Middle) Height Ch B N/A N/A N/A N/A N/A A Overshoot(1.00%) Ch C N/A N/A N/A N/A N/A o
Eye(Middle) Height Ch C N/A N/A N/A N/A N/A E Overshoot(1.00%) Ch D N/A N/A N/A N/A N/A =
Eye(Middle) Height Ch D N/A N/A N/A N/A N/A +§-6 Undershoot(1.00%) Ch A N/A N/A N/A N/A N/A wn
Eye(Lower) Height 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 8
Eye(Lower) Height Ch B N/A N/A N/A N/A N/A 1*-1\6 Undershoot(1.00%) Ch C N/A N/A N/A N/A N/A 8
Eye(Lower) Height Ch C N/A N/A N/A N/A N/A o Undershoot(1.00%) Ch D N/A N/A N/A N/A N/A D
Eye(Lower) Height Ch D N/A N/A N/A N/A N/A e P-P Power(1.00%) Ch A N/A N/A N/A N/A N/A B
Eye(Upper) Width 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 1E
Eye(Upper) Width Ch B N/A N/A N/A N/A N/A S P-P Power(1.00%) Ch C N/A N/A N/A N/A N/A yil
Eye(Upper) Width Ch C N/A N/A N/A N/A N/A N P-P Power(1.00%) Ch D N/A N/A N/A N/A N/A %
Eye(Upper) Width 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
Eye(Middle) Width 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
Eye(Middle) Width 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
Eye(Middle) Width 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
Eye(Middle) Width 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
Eye(Lower) Width 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
Eye(Lower) Width 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
Eye(Lower) Width 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
Eye(Lower) Width 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
Average Power (dBm) 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
Average Power (dBm) 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
Average Power (dBm) 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
Average Power (dBm) Ch D -7.50 -7.51 0.02 -7.57 -7.5( Noise Margin (Upper/Right) Ch A N/A N/A N/A N/A N/A
Average Power (mW) 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
Average Power (mW) 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
Average Power (mW) 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

- -
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Noise Margin (Middle/Left) Ch A N/A N/A N/A N/A N/m

)

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
Noise Margin (Middle/Right) Ch B N/A N/A N/A N/A N/A
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
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/AN/AN/A/

Mean -0.43
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] Di5&

Waveform
665x497

Ch A
00000000 ...(waveformdata)
ChB
00000000 ...(waveformdata)
ChC
00000000 ...(waveformdata)

40

MP2110A-x63. &%

T-[EIMP2T10AX95 B Es N CL'5 B

ChD
00000000 ...(waveformdata)

Jitter Measurement
[Setup]

Symbol Rate

Divide Ratio

Pattern Length

Target Channel
Accumulation Type (CHD)
Measure Algorithm

TJ Measurement BER
Fixed RJ

RJ Value

Correction Factor

DJ (Scale) (CHA)

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

[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)
)
)
)
)
)

—_—_ amaAmAmAE A EEANAAN A~
~ o~~~ o~ o~

J2 Jitter (CHC
J2 Jitter (CHD
J4 Jitter (CHA
J4 Jitter (CHB
J4 Jitter (CHC

Py

X 6.9.9-5 #EERI7AILDHF (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
52.0012096-011
é).841571e-012
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J4 Jitter (CHD) - [Bathtub][CHB]

J9 Jitter (CHA) -

(
(
J9 Jitter (CHB)
J9 Jitter (CHC)
J9 Jitter (CHD)
[TJ Histogram][CHA]
Total Samples

1.705248e-011

Measure Edge Type ALL

Total Samples

[Bathtub][CHC]

Measure Edge TypeALL

Total Samples

[Bathtub][CHD]

[TJ Histogram][CHB] Measure Edge ALL
Total Samples - Total Samples 65200
Unit Interval BER(Estimate) BER(Actual)
[TJ Histogram][CHC] 0.000000e+000 2.500797e-001  2.629325e-001

Total Samples

[TJ Histogram][CHD]

3.878785e-010
7.757569e-010
1.163635e-009

2.363070e-001
2.187477e-001
1.946739e-001

2.199969e-001
1.760318e-001
1.231880e-001

Total Samples 465200 1.551514e-009 1.636975e-001  8.758698e-002
Edge Deviation Number Hits 1.939392e-009 1.281193e-001  6.095059e-002
-7.253327e-009 0 2.327271e-009 9.216683e-002  3.583689e-002
-7.238821e-009 0 2.715149e-009  6.032596e-002 2.320497e-002
-7.224314e-009 0 3.103028e-009 3.563668e-002  1.473366e-002
: 3.490906e-009  1.888023e-002 6.455358e-003
: 3.878785e-009 8.229616e-003  3.710222e-003
7.224314e-009 0 4.266663e-009  3.418210e-003  1.479800e-003
7.238821e-009 0 4.654542e-009 1.258116e-003 6.433911e-004
5.042420e-009 4.094003e-004 2.144637e-004

[Bathtub][CHA] :

Measure Edge Type ALL :
Total Samples - 3.801209e-008 2.347806e-001  1.967705e-001
3.839997e-008 2.487629e-001  2.359101e-001

6.9.9-6 FERIFAILDF (5)
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BTE EREABR T

ZDFETIL, MP2110A OMRERBR T iEIZ W CEAL £,

71 INILRNA—UFAEBROMRERER ..o 7-2
711 TERERER BT e, 7-2
712 FREFERE oo 7-3
713 BB e 7-4
TAd R e 7-8

72 BYUBRHBOMREEER e, 7-11
7210 MRERERICWHA B ..o 7-11
722 BIERIERE oo 7-12
723 SIERE oo 7-16
724 BARAALRILEINE— oo, 7-18
725 TT5—HH o 7-20

73 HUTYUSAIORIA—TOMRERER .o 7-22
731 MRERERICWH B oo 7-23
7.3.2 PRUEFERE oo 7-25
733 FNT—A—BIFHANTEE ..o 7-28
7.34 CRU (MP2110A-X54)......cciiieieeerieerereeenenn. 7-34
7.3.5 26G/53G CRU (MP2110A-X55).......ccceveveee... 7-40

7
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BTE MEABRL%

7.1 INJLARINA—2FESBOEREER

POV =B AT IROTAH 2R L £,

- TR A
- BB

A EE

READ AL DARIZIZIE, 50 QR imERZ L TTZSLY,

711 MERESERICO BT A
PERERRBRIZ L BRI A K DRITRLET,

PERERRER 2 4560 HHTIC . MP2110A LA HIE SR Z 1 BFRILA LD+ —0 7 7o 7L

TLIEEY,
F£71.1-1 HEEHERICHELEE
e WHEMEE HESRMEER A

HoFIV T uR | BERALET—A MP2110A
=7 Mg 40 GHz B E (7 UY)
JARe g T A JE I F e MF2412C

500 MHz~20 GHz | (77> 1)

R 0.1ppm BA T




7.1 ARG DI RE

712 RBRHBEE

(1 Bk
+10 ppm (FEJEEA 1 Kif]1%)
(2)

Adaaaa:

Sync Out (] S #% i 2
BlE#Hh 43
OO OO
70250000023 | O
O oooo
O o oooo
o ©®© 08 5888

Input
X 7.1.2-1 EHERKRHEFREBRIERK

7

(3) FlA
1. Sync Out ax I X% [EW KA D AN Jjax 7 2128kt LET,

2. Sync Out =7 X |Z[rl#lif& e Baki L £7, Tﬁ%
3. [PPG/ED Chl] #2Uy7 L3, ROREEZLET, jﬁ
AR BEME 7
Reference Clock Internal
Bit Rate Variable
28 200 000 kbit/s
0 ppm
Sync Output PPG_1/8 Clk
Test Pattern (PPG) | PRBS 2431-1, POS

4. JFABEAY 2 OREEE TR ET,

5. WLALOTZED IROFHN THHI LEMERL £ T,
3 525 000 +35.25 kHz

6. Bit Rate % 24 300 000 kbit/s [Zf%EL £9°, MP2110A-x93 A H5i#iL
TWSE5E T, 9500 000 kbit/s (ZEELET,

7. AT 2 OWEM AT ET,

73



BTE MEEABRLE

8. WILST-EA, WOFPIN THH La AL ET,

MP2110A-x93 #EL : 3 037 500+30.37 kHz
MP2110A-x93 A1 1187 500+11.87 kHz
713 ER
(1) s

PRE 0.1~0.8 Vp-p
fife GREED+20 %) £20 mV

Data Crossing 50+10%
(JR1E 0.3 Vp-p. 25.78125 Gbit/s (27C)

Srb AOSIE FASEER 17 ps
(JEME 0.3 Vp-p. 20-80%. 25.78125 Gbit/s (Z7C)

Jitter (RMS) 0.9 ps (JRHE 0.3 Vp-p. 25.78125 Gbit/s {Z7C)

(2 He
MP2110A 1 & CRERTD5AORIX %, ¥ 7.1.3-1 &K 7.1.3-2 IZTRL
9,

YTV A ara—FLUTHID MP2110A 4L CRBR+ 5854
DO XA X 7.1.8-3 X 7.1.3-4 [ITRLET,

Alaaaa:

GEHESES
7.1.3-1 PPG1. Data Out JEis R ER fEiE K

7.1.3-2 PPG1. Data Out s RERIEER
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Iﬂiﬂlﬁ‘@{ﬁ%ﬁ

v @ @
AAAAAa:

" r
i I
\
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J

Yoo nRa—7

i — D

X 7.1.3-3 PPG1. Data Out s BRiE#EE

Iﬂiﬂ%ﬁﬁﬁ“ﬁ%ﬁ

’ A
—="
~

¥ @ @
AAdAaA:

Y Z & K
i I
\
.
J

Yooy Arnxa—7

i D

P
i
=
B
V)
2

X 7.1.3-4 PPG1. Data Out &t ERIE&ER




BTE MEABRL%

(3

FIE
1. PPG1 Data Out =xu/X|Z, [Aflif&imanaBaiil 97,
2. ClkOut 2374t Scope ™ Trigger Clk In =2 % % [Al#i/r—7 /LT
BeLET,
3. PPG1 Data Out =7 %X~ Scope @ Ch A In =27 Z % [dll/r—7 /L
THERL X,
4. [PPG/ED Chll 227Uy Z7LEd, ROBELLET,
I5H BREE
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 2431-1. POS
PPG Data/XData ON
5. [Scopel #7Vv7 L%, ROBREEZLET,

o HH 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%

: 7.1.3-3 BIOK 7.1.3-4 DAL Off IZEREL T, Divide Ratio

2 AL TLIZENY,

Scope @ [Ch Al. [Sampling Hold]. 33X [Auto Scale] #27Vv7
LT, T ARIEZHIEL £,

[PPG/ED Ch1] #27VvZ7LE7,
PPG Amplitude % 0.8 Vp-p IZiXELE T,
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7.1

INILRINS — 2 FEAE B P REF R

9. [Scopel #7Vv7 L, Vo7V T A nAra—7CTAIRIEEHITL

‘é—o

10. [PPG/ED Ch1] #27V>y27L%7,

11. PPG Amplitude % 0.3 Vp-p I[ZEE

12. [Scopel Z2Vw /L ET, WOBREELET,

ES

i ednly)

. 1] HRTEIE
RuhZ 5 H R E(E
Measure - Item (A) Fall Time
Amplitude/Time (A) Rise Time

(A) Crossing

(A) Jitter RMS

13. o7V T A vaRa—7"CRIE, L H ERV/NEE TR B IO
Data Crossing Jitter (RMS) #HELET,

14. PPG1 Data Out = /X2, Flflif&imesz el £ (X 7.1.3-4 &

)

o

15. PPG1 Data Out =xZ%& Scope @ Ch A In 27X % [Flll/r—>7

VCEEREL £,

16. FllE 4 225FNH 13 20 IRL £,

PPG2~PPG4 IZOWTHFEIERICEERZ L £7°, PPG3 & PPG4 ORERTiX
JI§ 4 @ Clock Output Z R D% EMEIZZEHELET,

IHHE

?dlplll
filt
)

Clock Output

Ch3/4

7

B ot S B Rk R



BTE MEEABRLE

714 RF¥a—
(1) ik

+8 ps
(JE1E 0.3 Vp-p. 25.78125 Gbit/s (ZT)

(2 e

Alaaaa:

7.1.4-1 PPG1, Data Out R & 21—t ER$EHE R

Alaaaa:

=T EeLe] |®
(o] 1@

X 7.1.4-2 PPG1. Data Out R¥1—RERIEHER

(3) FH
1. ClkOut ==x27 % Scope @ Trigger Clk In =7 % % [alfilir — 7 /L C
£773 AT B
2. PPG1 Data Out =7 %L, Scope ® Ch A In =7 ¥ % [Rldil/r—7 /v
THERELE T,
3. PPG1 Data Out =X/ |Z[AlEfkmgnz kL £ (X 7.1.4-1 &
)

o
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7.1 ARG DI RE

4. [PPG/ED Chl] #27Uv7LFd, WOREEZLET,

IHE REE
Reference Clock Internal
Bit Rate 100GbE/4 (25.78125G). 0 ppm
Clock Output Ch1/2
PPG Amplitude 0.3 Vpp
External ATT 0dB
Test Pattern (PPG) | PRBS 279-1, POS
PPG Data/XData ON

5. [Scopel #7Vvr7 L%, ROBREEZLET,

24705 = RENE
RyoR
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples 4050
Accumulation Time Persistency
Time 10.0 sec

6. Scope @ [Marker] #7V>v 7L TX1%F KL, ERAOIORRA LN
friExE GO ET,

7. PPG1 Data Out =7 Z|Z[Rl#h#& a2 Hekt L £ 7,

8. PPG1 Data Out = 7% % Scope @ Ch A In =7 2 %Rl /r—7" 1
TEHLET (K 7.1.4-2 ),

9. Scope @ [Marker] #7V> 7L TX2 ZF/RLT, ERDIBARAL b
WAEE G hEET,

10. PO HEALA [UI] 12785 TWAEE 1L, Scope @ [Timel #27Vv 7
LC. [Scale/Offset] #7 @ Unit % [Time] (ZEELET,

11. X1 v—Hhe X2 ~v—h%&FEHALT 2 2OWEORMELZAELET, 2
DO IIIIRIE NN 2> TNAZEITHEEL TSN,

7

B ot S B Rk R
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BTE MEABRL%

All Off

Center

ChA[mV] ChB [uW]
NI NA

x1 | 35 Y1 — A
X2 | 36 Y2 -- NIA NIA
X1X2 4 a4 Y1Y2 A N/A NIA

7143 XZa—0BIEH

PPG2~PPG4 (ZOWTHREFRICRERZ L £ T, PPG3 & PPG4 OB TIL, F
JI& 4 @ Clock Output Z R DX EMICEELET,

IHH S
Clock Output Ch3/4

7-10



7.2 BROBRHIAE DMEGERBR

7.2 nnu*ﬁlljj%%@ |_&Lﬁbn '%ﬁ

ORI TIEL IROPEREZ R 97,

- BRI

- ZBRRE

© RADL AL R —
- TR

S0 HH R MR SRR T B RTIC . /LA JE A B O BE A SRR L C A %
7LD LR RERRL TR EN,

721 HeERERICHNELRKE
PEREFABRIC LR 2 IR DRITRUETS,

PERERBRZ 4D DRI, MP2110A E&HIERE 1 FFREILL B4+ —0 7 7o 7L

TLIEEN,
#7211 HeERBRICHELLRE
L WHEMRE HELEAESS
Ho VT F R | BRALET 2— A MP2110A
4= Mg 40 GHz UL E (72 UY)
& E P = A 20 dB K =2/ % 41KC-20
Hik:  DC~40 GHz 7 UY)

7-11

7
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BTE MEEABRLE

722 BMERIRE
(1) s

MP2110A-x93 L 24.3 Gbit/s —100 ppm~28.2 Gbit/s +100 ppm

MP2110A-x93 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

R 0.05 Vp-p. 73%—> PRBS2431-1, v—7% 50%, > 7 /LT K,
Back-to-back ##i28VC BER 10-12LL F

sl et
L=£ ‘Erm=Es E=J

(a) RIBDHE

Aaaaaa:
| I

(b) AALAILOETE

7.2.2-1 ED1Data In AHRRERBIERER

7712



7.2 BROBRHIAE DMEGERBR

AHE EERES

(a) RIBDHE

ﬁﬁ%%ﬁ R
/

(b) AALAILOETE

X 7.2.2-2 ED1 Data In AABEERERIEGER

7

B ot S B Rk R

7-13



BTE MEABRL%

(3

FIE
Clk Out =74 L Scope ? Trigger CIk In =17 % Z[dldili/r — 7" /L C

1.

BRtLET,

ED1 Data In=x7%.  BEXU'PPG1 Data Out=x7#Z|Z. Gl

ana Rt L £

PPG1 @ Data Out =x2%|Z 20 dB [HEREwmZ BT ET (K

7.2.2-1 (Q&0R),

20 dB [EEHFE#+E Ch Alln 237 2% [Afh /7 —7 VTRt L £,
[PPG/ED Chll #7Vv 7L %4, ROREEZLET,

IEH XEE
Reference Clock Internal
Bit Rate MP2110A-x93 L DA :

24 300 000 kbit/s. —100 ppm

MP2110A-x93 HYDHL
9 500 000 kbit/s. —100 ppm

Clock Output Ch1/2
PPG Amplitude 0.5
External ATT 0

Test Pattern (PPG)

PRBS 2731-1. 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

[Scope] 27Uy 7L Ed, IROFEELET,

o HH B
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] 27Uy LT, KiF&EHIELET,

7-14




7.2 BROBRHIAE DMEGERBR

8. Scope DT AHEMEDS 50+1 mV &725d9, PPG Amplitude 3% L &
R

9. 20 dB [EEMF %L ED1 Data In 2z 2% Al — 7 L Tk L E
4(% 7.2.2-1 (b) B),

10. All Measurements @ [Start] Z27Vy 7L F7,

11. FEHK T#IZ ED Result OREVE ER #itéklL F9,

12. 20 dB FEEPRE#L Ch Aln 27 X% [Rlih 7 —7 )V CHREL £7,

13. [PPG/ED Ch1] #2Uvy7L %7, Bit Rate ZLL FOMEICEEL £,
28200000 kbit/s, 100 ppm

14. FNE 7~11 20U ET,

15. ED1 Data In =%7% 311X PPG1 Data Out =% 7% |2 [GlHlif& e
PEEHLET (X 7.2.2-2 (a) BR),

16. PPG1 Data Out =x%27#(Z 20 dB [ ERE AR ET,
17. 20 dB [EE L Ch A In 27 X% Rl /r— 7 L CREE L F9,
18. FIE 7. 8 HMEVIKLFE,

19. 20 dB [EEREFEE ED1 OData In 217 # %[l —7 /L CHfi
*1 (¥ 7.2.2-2 (b) W),

20. [PPG/ED Ch1] #27Uy /L%,

21. ED Input Condition % [Single-Ended XDatal (Z5%ELET,
22. FIE 10, 11 Z#0IRL £ 7,

23. [PPG/ED Ch1] #27U>ZL %7, Bit Rate ZLL FTOEICEELET,

7

MP2110A-x93 fELDOFA 24300000 kbit/s, —100 ppm

MP2110A-x93 HYDOH4 9500000 kbit/s, —100 ppm
24. 20 dB [EERE ML Ch Aln 237 2% [l r—7 L ChEki L £7,
25. FIE 7, 8 iR £,

26. 20 dB [EEHEE ED1 OData In =17 2% 6l —7 /L CHe
*1 (¥ 7.2.2-2 (b) ZH),

27. FIE 10, 11 2R ET,

B ot S B Rk R

ED2~ED4 {Z2oWTHRIERICHERZ L £7, ED3 & ED4 ORERTIL, FlE 4 D
Clock Output ZR DR EMEICEELET,

I5H BREE
Clock Output Ch3/4

7-15



BTE MEABRL%

ey

(2

3

Hiks
40 mVp-p

vkl —bk 25.78125 Gbit/s, 23¥—> PRBS31. ¥v—7F 50%., > 7
L= R Back-to-back #5123 T BER 10-12 LR

7.2.2-1, 14 7.2.2-2 LRI T,
FIA

1. CIk Out =27 %% Scope @ Trigger Clk In =7 % % [Rdil/r— 7 /LT
7 A S

2. PPG1 Data Out =x7Z3 L1 ED1 Data In =7 Z\Z., [Fhikis
REPRLET,

3. PPG1 ® Data Out =x=7%|Z 20 dB [EEHEwmaBOFITET (X
7.2.2-1 ()&M),

4. 20 dB EEREFELE Ch Aln ax 7 &% [Ffl/r—7 LT LE7,
5. [PPG/ED Chl] #2Vv/LFd, OB TEELET,

= REfE
Reference Clock Internal
Symbol Rate 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 27311, POS
ED Input Condition | Single-Ended Data
Threshold 0 mV

PPG Data/XData ON

Gating Cycle Single

Gating Period 45 s

7-16



7.2 BROBRHIAE DMEGERBR

6. [Scopel 7V I7LET, OB ELXLET,

’5‘;':{;':';:7‘ EE REfE
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] #27Vy 7L T, IEEEHITLET,

8. Scope DT AIEIEDS 40+1 mV &725d9, PPG Amplitude 7% L &
R

9. 20 dB [EEH =S ED1 Data In = r7 X% [Ellhr— 7 )V CREGEL £
F(x 7.2.2-1 (b) BHR),

10. All Measurements @ [Start] 27U 7L %7,

11. JEHK T2 ED Result OFR0%E ER & ikl £7°,

12. PPG1 Data Out =x27# 331 (X ED1 Data In =27 & |2, [FlHhi& e
PEEHLET (X 7.2.2-2 (a) &),

13. PPG1 Data Out =%Z7#IZ 20 dB [EERE AR £9,
14. 20 dB [EEHFLL Ch A In 27 X% Rl /r—7 L CREE L F9,
15. FIE 7. 8 ZEVIKLET,

16. 20 dB [EEHEFEE ED1 OData In 217 # %[l —7 /L CHfi
1 (¥ 7.2.2-2 (b) ZH),

17. [PPG/ED Ch1] #2V>Z7L% 7,

7

B ot S B Rk R

18. ED Input Condition % [Single-Ended XData] |Zi%EL£7,
19. A 10, 11 ZM0IRLET,

ED2~ED4 IZ2oWTHRRIZRERZ L E9, ED 3 & ED 4 ORERTIL, Tl 4
® Clock Output ZKDFH EMEICEFLET,

IEH REE

Clock Output Ch3/4

7°17



BTE MEEABRLE

724 HwRKAALRNILENZ—Y

(1) Bk
800 mVp-p
B R—h
MP2110A-x93 L : 24.3~28.2 Gbit/s
MP2110A-x93 HY: 9.5~28.2 Gbit/s

s3%—> PRBS31, PRBS23. PRBS15, PRBS9, PRBS7
~—27% 50%, > 7 /TR, Back-to-back #tiZ35\ T BER 10-12 2L

ELE S TES

7.2.4-1 ED1 Data In /\3—2 i ERIE#HEK

g ¢ @
Aadaaa:
 E—

i - . - LB & = '.Cr_ kb
A 4
L R / —

X 7.2.4-2 ED1 Data In /39— RERIEER

(3 FliA

1. ED1 Data In =x7#% 310 PPG1 Data Out =7 %|Z Rl
wEERLET (X 7.2.4-1 20R),

2. PPG1 Data Out =%~%} ED1 Data In =7 Z% [Fil/r— 7 /L T
fLET,

7-18



7.2 BROBRHIAE DMEGERBR

3. [PPG/ED Chll #2UyZ/L ¥, ROREEZLET,

= 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 2731-1, POS
Test Pattern (ED) | PRBS 2731-1, POS
ED Input Condition | Single-Ended Data
Threshold 0 mV

PPG Data/XData ON

Gating Cycle Single

Gating Period 45 s (28.2 Gbit/s £7zlE 24.3 Gbit/s)
120 s (9.5 Gbit/s)

4. All Measurements @ [Start] Z27V>27L %7,
5. JIERK T2 ED Result ®iR0%x EC 28 0 THAZ L& TR LET,

6. Test Pattern (PPG) & Test Pattern (ED) % [PRBS 2~7-1].
[PRBS 229-1]. [PRBS 2415-1], 33X [PRBS 2723-1] IZEEL
TTHIA 4, 5 Z#0IKLET,

7. PPG1 Data Out =~7%t ED1 Data In =7 Z | Z[alfili#& i ea4- 4540
LET(X 7.2.4-2 /),

7

3. PPG1 Data Out =57 %% ED1 Data In s 4% Flilr—7 ¢ ﬁ“‘é
b £ 2
9. [PPG/ED Chl] ® ED Input condition & [Single'Ended XDatal %
L, 7

10. FIE 3 275 6 ZfIK L £7,

11. Bitrate ZROEICEFTLET,
MP2110A-x93 #EL : 24.3 Gbit/s
MP2110A-x93 AV : 9.5 Gbit/s

12. FE 1 25 10 240U E4,

ED2~ED4 (Z2oWCHRRICAERZLE9, ED 3 &£ ED 4 OFRBTIL, FIE 3
® Clock Output Z R DX EMICELLET,

HH REE

Clock Output Ch3/4

7-19



BTE MEABRL%

7.25 IS—BH

ey

2

(3

ki

IEIE 50 mV. EvhL—k 25.78125 Gbit/s. /3% —> PRBS31, v—/ =%
50%. > > 7 /LK Back-to-back #EICB W =TI —42 B TEA2E

7.2.2-1, ¥ 7.2.2-2 L[RIL T,
FIH

1.

Clk Out =7 %L Scope ¢ Trigger CIk In =27 4 % [alfily/r— 7" /L C
PefeLE9,

ED1 Data In=%7% 3L U'PPG1 Data Out =37 |Z . [Hldi&is
anE R LET,

PPG1 @ Data Out =x2#(Z 20 dB [HERE AT £ (M
7.2.2-1 (a) &),

20 dB [EEHFE#+E Ch Alln 237 2% [Afh /7 —7 VTR L £,
[PPG/ED Chll #2Vv 7L %4, ROREEZLET,

= 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
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7.2 BROBRHIAE DMEGERBR

6. [Scopel #7Vv /L%, kOFEEZLET,

hiold EH wEis
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] #7Vy 7L T, IREEZAELET,

8. Scope DT AHEMED 50+1 mV &725d9, PPG Amplitude 7% L &
E

9. 20 dB EEH =L ED1 Data In =7 % Rl —7 L T L E
T(X 7.2.2-1 (b) B,

10. All Measurements @ [Start] 227Uy 7L %7,
11. [PPG/ED1] @ [Insert Error] % 1 [EZ7Vy 7L F9,
12. HIE# T2 ED Result DiEVE EC 28 20 THAHZLEMERLET,

13. ED1 Data In =% 7# 3L PPG1 Data Out = 7% | [FlHili#&in e
FEGLET (K 17.2.2-2 (@) &),

14. PPG1 Data Out =x2#\Z 20 dB [EER Bz BT ET,
15. 20 dB @&z SaL Ch A In = %7 2% Rl —7 L CHERi L £,
16. FIE 7. 8 ZARVIKL 7,

17. 20dB [ EHE#E ED1 O Data In R —7 L CHEgLET (K
7.2.2-2 (b) &),

18. [PPG/ED Ch1] #27V>7L%7,

7

B ot S B Rk R

19. ED Input Condition % [Single-Ended XData] IZi%EL £7,
20. FlE 10~12 Z#E0IELE T,

ED2~ED4 IZ oW THRERIZERBRZLFE T, ED 3 & ED 4 ORERTIX, FIE 5
® Clock Output Z R DR EMEICAEFLET,

IHHE REE

Clock Output Ch3/4
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BTE MEABRL%

7.3 o)A O0Ra— 0 EERER

YTV A aAa—7" Tk, IROVEREZRERL £,

- SRR T

© NRT—RA—F N T

- CRU (MP2110A-x54)

+ 26G/53G CRU (MP2110A-x55)

PERESBR O E FEELFE B OZERIC OV T, T8k D MaeRBritsrd 22
ML TLZEN,

722



7.8 YTV G rRa— T DM R

7.3.1

M ReE BRI L BT e s

PERERUBR | C 0 S 2 T RITRLET,

MERERER 215D DRI MP2110A. BEX O HIE % 1 BRI By —30 77y

TLTLIEEN,
®7.31-1 MERESAERICHBIERE
e HEMEEE HESRAEESS
IVANRE— 3| oy I B 7T GHz MP2110A
£ g 0.5 Vp-p (FLUY)
=R/ A +2.5V 2400
R +50 mA (Fr—RAL— AL R
R 1% LU F YIALT)
TEIRUI v A HEREA Y
e *2 R 850, 1310, 1550 nm
HAL -~V +3 dBm L E
LAULVEZERE:T +£0.05 dB
WU —A—H*2 | R 750~1700 nm AQ2211+
L~ L H: —40~+10 dBm AQ2100212
(100 nW~10 mW) | (ginr i)
LAV 5%
V=771 +£0.05 dB UL F
AR 2 | T =R 7 A8 AQ2211+
o W R 1200~1600 nm AQ2200312-SA 7
AR 3dBLLF (GEE i)
el A 0~30 dB
Sy fieE: 0.1dB LT 4
< NVFE—RT77 A AQ2211+ ?E‘l:‘b‘
Wk 800~900 nm AQ2200312-G6 B
PN LS 3dB LT CREIAT 2 1Y) il
Vel R 0~30 dB &
S fne: 0.1dBLLF
& P ™3 20dB K =37 % 41KC-20
Hel: DC~40 GHz (7 U)
b BE: 1310 nm MT1000A.
KT A T INE—R MU100011A.
N IR E (OMA): G0389A
0.64 mW (72 UY)
(-2 dBm) UL
Bkl —h: 25.78125 Gbit/s
YTV TF | A HT 2 —R MP2110A
RAZ—7 #h: 30 GHz BLE (72 U)

*1: MP2110A-x21, MP2110A-x23, MP2110A-x33, MP2110A-x43 D&

*2: MP2110A-x22, MP2110A-x23, MP2110A-x25, MP2110A-x26.
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BTE MEABRL%

MP2110A-x30, MP2110A-x32, MP2110A-x33, MP2110A-x35.
MP2110A-x36, MP2110A-x39. MP2110A-x40, MP2110A-x42,
MP2110A-x45,. MP2110A-x46. MP2110A-x49. MP2110A-x80,
MP2110A-x84, MP2110A-x85 D4

% 3: MP2110A-x54 DS

% 4: MP2110A-x55 DiGE
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7.8 YTV G rRa— T DM R

732 iRiEHERE
(1) s

HIEMEDL2%+A 7 - MENE
FIEE % OA4 7 vy MERIEE X T ORIZLD,

Scale=250 mV/div
25 - Scale=200 mV/div
Scale=100 mV/div
90 - Scale=50 mV/div //;
N Scale=15 mV/div B
_ﬁ 15 Scale=1 mV/div //// //_
=2
1 / /
0 }
0 50 100 150 200 250 300 350 400
7%y MEE L DZE (mV)
X 7.3.2-1 A7ty RIGHEE
2 B

7

B ot S B Rk R

d @ 6
Aanaaa:

7322 {RiEFEEHEREGR
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BTE MEABRL%

(3

FIA
System Menu @ [Initialize] 227Uy 7L & EZAHULL THHLL FOF
Nz SATL £,
1. [Scopel Z27Vv7LFd, OBRTEELET,
o HA wElE
Setup Signal Type NRZ
Sampling Mode Eye
Number of Samples 2048
Accumulation Time None
Time Tracking Off
Symbol Rate 28 000 000 kbaud
Divide Ratio 8
Unit Ul
UI On Screen 2
Software Delay 0
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
2. EEID Current Limit # 20 mA I[ZiXELE T,
3. HEIEROELEZ 0 VICRELET,
4. ChAInax7 X ZERERZHRLE T,
[FIfh S — 7 LD HLERE 7T AT 3 — VN E A T AL i
LET,
5. [ChA] 27VyZ7ULT&ER%Z On IZLET,
6. [Sampling] #7V>Z7LCHKr% Run ICLET,
7. BANZLREREROEHERE (Std Dev) & FH4fE (Mean) Z Rtk
LET,
8. EIMERDOELEZ 200 mV ITRELET,
9. EANTARERROFEEL LR L £,
10. EFEROELEZ-200 mV ICRELET,
11. EAN T LHIERS RO AR L ET,
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MP2110A-x21 DA 1%, Ch A OIRIERE R E KT Ch B ORIEHR
AR L £,

1.

8.
9.
10. EAN T ARITE G RO FEIAEZFLERL £

[Scopel #27Vy/LET, IROFEELET,

o BB BEl
Amplitude Ch B Scale 50 mV/Div.
Ch B Offset 50 mV
Ch B Attenuation 0dB
Histogram Target Channel Channel B

EMEROETLEZ O VISR ELET,

Ch B In a7 X | ZHEIR R LET,
Rl — 7 VO LERE TR S — AR AT AR L ET,

[Ch B] #2Vy/L (&% On lZLET,
[Sampling] #7Vv7 L C#/R% Run (LT,

EALT LER R OIEHER A (Std Dev) L FHfE (Mean) Z itk
Ljﬁj—o

EEIRDOELEE 200 mV IR ELET,
AN T LRI TERE RO EEZ TSR ET,
EEIRDELEZ-200 mV (TR ELET,

7
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733 J/N\T—A—BIHANHEE
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e FL: +0.35 dB
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i (25°C) THUE
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FIR
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(3 FIH
IZLDIZER EZ I L ET,
1. System Menu @ [Initialize] #27U>27 L CREZHIHLLET,

2. Amplitude O/E @ [Factory Reset] %2U>271L T, Conversion Gain
& Responsivity DA ET —#Z#I{LL £,

Ch B ® SMF O MgeakER &AL £7,

1. ChBIn®3taxs% (SMF £721X MMF) ([ZHB AT I TN
LEMEBLET,

2. [Scopel 7V 7 LET, OB EELET,

91517;;7 EE 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 Attenuation 0dB
Input Connector SMF 1310 nm
(Wavelength)
Histogram On
Axis Amplitude
Measure Display On
Amplitude/Time | Item (Ch B) Average
Power (dBm)

3. Setup - Utilities @ [Calibration] #27V>y7L &7, WIENE T LIS
[OK] #27Vv7LET,

4. T NE—RT7ANHO RN ESE HELET,

5. WO haxszl WENHWREBDO AR e 7T —R
Ty ANTEEREL £T,

6. AENBEROH IR IZEN T — A= T NE—RT 7 AN
TR LET,

7. RO FEZ 1310 nm IZERELET,
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8. JN\T—RA—ZDEFE% 1310 nm IR ELET,
9. NMROHI1EAAILET,

10. i‘é/\"7~7<~5’0>2%/%75§—9 dBm (126 uW) FEEEIZ/25 502, AIE
BUR AR DR &AL ET,

11. T —RA—2DFIR P (dBm) ZFc#kLFET,

12, T —=A—=ZINoT T )VE—RT7 7 A/ 3% 4 LT, Ch BIn ® SMF /]
pin=de 78 a3 T DS

13. [Scopel #2VyZ/LT, Ch B7ZF/ o7 %FR~LET,
14. Scale ZFA#ZEL £,
14-1. [Auto Scale] 27U/ LF 7,

14-2. Auto Scale 5¢ T #%. Amplitude ® Ch B Scale % 30 uW/Div
ICRRELET,

14-3. Histogram @ [Center] #27Vy 7L %7,
15. [Samplingl % Run {ZLET,

16. £/ ~"EIDH Average Power (dBm) &, Histogram @ Mean i (uW)
ZRigkL£7, Mean i (uW) (% dBm [ #2L TRigkL T7ZEWY,
dBm = 10 log (uW / 1000)

17. AR O B S1ax s X e — AR5 o T —R KT 7 A
NG LET,

18. HIEDIEE% 1550 nm IR ELE T,
19. T —A—2 D F% 1550 nm IR ELET,

7

20.. Amplitude ® Input Connector (Wavelength) % [SMF 1550 nm]
ICRELET,

21. FE 9 2 HFNE 16 40K £,

22. MP2110A-x61 DOHAIL. VW FET—R 77 AN HO AL =R L
DFB XJRxAELET,

23. DFBOLIRO i /jaxr 2 WA IR G DA ARy 2~ )LV F T —
R7 7 AT L £,

24, AN EESOH NaRx I 2R T — A=< L FE—R T 74
NTHELET,

25. HIEDOW K% 850 nm (T ELET,

26. WU —A—Z DY % 850 nm IZHELET,

27. Input Connector (Wavelength) % [SMF 850 nm] (ZEXEL £,
28. FIE 9 HFIE 16 A0 LET,

B ot S B Rk R

MP2110A-x30. MP2110A-x40. MP2110A-x80. MP2110A-x84+MP2110A-
x74 DA 1F. Ch A.Ch C.Ch D IcoWTHFREEICHRERBRELET,
MP2110A-x84 OHA13. Ch A IZHOWTH R HERERBR A L F T,
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Ch B ® MMF OMaeslRzii L £97,

1. ChBIn®Ytzxr% (SMF F/zld MMF) (2 AN SN THRND
LaMERB L ET
2. [Scopel #27VvrLET, ROBREEFLET,
o HE B

Setup Signal Type NRZ
Sampling Mode Eye
Number of 2048
Samples
Accumulation Persistency
Time
Limit Type 10.0 sec

Time Tracking Off
Divide Ratio 8
Unit Ul
UI On Screen 2
Software Delay 0

Amplitude Ch B Attenuation |0 dB
Input Connector MMF 850 nm
(Wavelength)

Histogram On
Axis Amplitude

Measure Display On

Amplitude/Time Item (Ch B) Average

Power (dBm)

3. Setup - Utilities @ [Calibration] #27V>y7L &7, WIENE T LIS
[OK] #27Vv7LET,

4. WNTE—RT77A O ENHEwREHAELET,

5. WIROW N=xr 2L, AIENHEGRD AR 2~V TFE—RT7

ANTEHELET,

6. AIENEESROH )ax 2NN —A—E o< )L FEF—RT 7 A

THEHFLET,

7. HIROPE F% 850 nm
8. KU —RA—HDIE% 850 nm IZFRELET,

(CRRELET,

9. MHOE A LT,

10. ST —=A—=ZDEKRD-5 dBm (316 pW) FREIZ/RD LT, A

IR OB AL ET,

11. T —A—4DFR P (dBm) ZFe#kLFET,
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12.

13.
14.

15.

16.

W RT =A== VT E—R 774374 LT, Ch B In ® MMF
YR BT UET

[Scopel #27V>27 LT, Ch B/ I77&KRLET,
Scale AL ET,
14-1. [Auto Scale] #7Uv 7L F7,

14-2. Auto Scale 5 T 1% . Amplitude @ Ch B Scale % 30 pW/Div
(CRRELET,

14-3. Histogram @ [Center] #27Vv 7L %7,
[Sampling] % Run IZLET,

FREID Average Power (dBm) &, Histogram @ Mean fi (uW)
ZRLdkLE9, Mean 5 (W) 1% dBm (ZZ8#a L CRidkL T<7Z&wy,
dBm = 10 log (uW / 1000)

MP2110A-x39, MP2110A-x49 DA 1%, Ch A, Ch C. Ch D IZ oW TH AR
WERERBR A L9,
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7.3.4 CRU (MP2110A-x54)
(1 Bk

R 20 mVp-p AT

25.78125 Gbit/s. PRBS231-1 NRZ. Loop BW=10 MHz, Single-
ended. Mark ratio 1/2, MP2110A PPG %1 H

fHmyo s 400 fs AR

25.78125 Gbit/s, 26.5625 Gbit/s, 28.05 Gbit/s, 400+100 mVp-p
AJ1#EME . 1/4Clock Pattern, Loop BW=10 MHz, Single-ended.
Mark ratio 1/2, MP2110A PPG % i

(2) #Hzfe
. BEHES F#HKkins
/

W)
S—

g @ B
Aaaaaa:

(a) PPGIRIEDHERR

, FanE o
{rm T / m‘\}
ﬂm@: D -
IF ; I
[m € » =
[+ u -
3 5 ==

(b) CRUBLEE O8I

7.3.4-1 CRU REDHRIEHKE
(MP2110A @ PPG ,ERFrRIILAYORI—TE2FERT 5158)
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B

g @ B
Aaaaaa:

L EET Ty J

(a) PPGUyA D HEFR
[ 4% i 25

(b) CRURTIIE vA D BIFE

X 7.34-2 fMPyvanRBRiERER
(MP2110A @ PPG LBERFrRILALARI—TEFE AT 5158)

7

B ot S B Rk R
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3 Fla

System Menu @ [Initialize] 227Uy 7L & EZAHULL THHLL FOF
NEZFATLUET,

BREDGHE: (a) PPG fRIEDHEER

1.

7.

8.

9.

Clk Out =74 L Scope ? Trigger CIk In =17 % % [a]dih/r— 7 /L C
Pt LE T,

PPG1 DataOut =x27%& CRU @ O/E Monitor Out =7 %2 [A]
W& inas 2 B L E7,

ED1 Data In =x2% XU ED1 Data In 27X A —7 %
BEELET,

PPG1 @ Data Out =x7#|Z 20 dB B EHERZEVT £ (X
7.3.4-1 (a) &HR),

20 dB [EEHELEE Ch A ln 237 2 &6l —7 L CEERBILET,
[PPG/ED Ch1] #27Uv /L%, ROFEXLET,

= RENE
Reference Clock Internal
Bit Rate 25781250 kbit/s
Clock Output Ch1/2
PPG Amplitude 0.2
External ATT 0
Test Pattern (PPG) | PRBS 2431-1, POS
PPG Data/XData ON

[Scopel #27Vy/LET, IROFEELET,

o HE Bl
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: Clock Output
Time - CRU | Operation Mode Recovery
Operation Rate 100GbE/4 (25.78125G)
CRU Loop BW 10 MHz

Scope @ [Ch A] #27Vv /LT, IEEEMELET,
Scope DT AHEMEA 201 mV £72585, PPG Amplitude Z 7% £,
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10. Clk Out === % & Trigger Clk In =% 2 & 455 L QN B[Rl - — 71

EILET,

REDHER: (b) CRUBREDAIE
1

20 dB [HEHEFEEE CRU In o2& [Flfili/r —7 )L CHai L £7,
CRU @ OE Monitor Out = x| [k iham N < T A2
CERERLET (K 7.3.4-1 (b) &),

Scope @ [Time CRU] %#27U>27L <, [CRU] 47 %2V 7L %7,
Lock Status 7% Lock (ef) (272Dt mesB L E9,

MO vEDEER: (a) PPC Uva DR

1.

PPG1 @ Data Out =7 %® 20 dB [H /EHEEEZNLET (X 7.34-
2 (a) /M),

PPG1 ®pata Out =x7%L CRU @ O/E Monitor Out =27 %\,
Rl & e e HERe L ET,

Sync Out =17 %L Trigger CIk In = %7 % % [Aldih/r— 7 )L CHfgi L £
R

Clk Out =74 L Ch AIn =7 2z Rl /r—7 )V CHEft L £ 7,
[PPG/ED Ch1l #2Vy/L%d, IROFREZLET,

] = ®REE

Reference Clock Internal 7

Bit Rate 25781250 kbit/s

Sync Out PPG1_1/8Clk

Clk Out Ch1/2 P

Test Pattern (PPG) | PRBS2431-1 ?E:‘E

PPG Data/XData | ON B’
7
&
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6. [Scopel #27Vy /L ET, RORELLET,

o BB Bl
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
Histogram Histogram On
Axis Time
X1 0.00 UI
X2 1.00 Ul
Y1 1mV
Y2 -1mV

7. Scope ® [ChA] #7Vv 7 LTV I77%FKRLET,
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8. WIEDI/aARMNHRIZETRENDHLD, Time - Scale/Offset O
Software Delay ZFR#ELF7,

9. Jitter RMS HIiEfEA I8k 7, Histogram @ std Dev fE7 Jitter
RMS fEL7R20ET,
Sy amaRER: (b) CRU IS yaDBIE
1. Clk Out =274, CRU In =4 % [l —7 VT L £T (K
7.3.4-2 (b) M),

2. CRU Out =x7%#% Ch A In a7 2% [AEh/7r—7 VTR LET (X
7.3.4-2 (b) BHR),

3. Scope @ [Time CRU] #2VvZ7L 7T, [CRU] #7 %27V 7L %7,

7

4. Lock Status 7% Lock (f:t8) 12725 LA fERBLET,

5. WO/ ARNHRIZEIRZNDLD, Time - Scale/Offset D Offset

L FT, 1
LT s

6. Jitter RMS JIiEEAFLELL £, Histogram @ std Dev fH7 Jitter o
RMS fEE7e0ET, ;&;

7. KORCHMI S Jaaa HEELET ik

J paa = \/(JCRU )2 - (JPPG )2
Jeru: FIE 6 O EE
Jepg: N2 OiBR (a) FIE 9 ORIES

8. PPG1 @ Bit Rate & Scope ® Operation Rate Z K DHIZZEEL T,
Ty 2O ER (a) FlE 4~9 BLOGHINT Y20k (b) 1~7 %
WMIRLET,

Scope — CRU @

PPG1 0 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-x55)
(1 Bk

S 265 uW LLF (OMA)
25.78125 Gbit/s, PRBS231-1 NRZ, #£ 1310 nm

FKI7AN

AZAARR

NGy

ooooooo
Oooooooo

® <
Ea
B | |
(=]
@ =]
= | U
® =]
J
p—

7.3.5-1 CRU BEOREREHR (LERARBOHET)

THr—vaY ELrY

[ foR iy = ﬁi

AR ks =y

[ [o]sFr28 pon 25 Gbps

[rresa1 ]

(V) 2az 55—

() Fece B2ttt L -
IEEE 1568v2

oHF v T 7y

IEEE 1588v2

ot v 74

0AM OAM.
Tl—hxrFFe TL—bxvyIFy
rovzss B

=\ X N0 e g
= xngo eg®

(- & BE - #R HOSEVEe Lo

7.3.5-2 MT1000A D5
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iR (SFP\zs)f

W HIFAN
O AN BESS
2 \
OooOooooo
OoOoooOooo
/
Anilisy =
e @l =) ) D
.1 24 E=
— =
|: O et @ s GQ@ © = ]
O sty =
®| o =
& 9 & .0
pr=—b)
7.3.5-3 CRU BXE D ERE#HE
3 FhE
System Menu @ [Initialize] Z27Uy 7L @ EZHHULL THHLL FOF 7
IBZ 54T U E,
HEFIRIBOFER

1. MU100011A @ Sync Clock Out =274 & Scope @ Trigger Clk In
ax 7 Z A —7 VTR L ET (K 7.3.5-1 &),

2. MIROHNaxs 2L ENBRGDO AN )aRI ey 7T —R
Ty ANTEEREL £,

e
i
B
7
2

3. AIENEEERROH Jja x5 L Scope D ChBIn =374 (SMF) %3
YT NE—RT AN THILET,

4. MT1000A DR EELET (X 7.3.5-2 W),

IHH REE
TV —ar Ethernet BERT
Port SFP28
Sync Port 1/16
ZRY— 2 LT —
NAR—RNSF = PRBS31
JOAIY — Fxv 7Y
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5. MP2110A @ [Scopel #27Vv/LEd, WOFKEELET,

o HE Bl

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-x54 & MP2110A-x55 ### L TW A AL,
CRU(3G) #7707 LET,

6. Scope ® [Time] %#7V>2 LT, [Rate] #7® [Acquire Clock Rate]

w7V LET,

7. Scope @ [Ch B] #27VyZ/L T, HwWIEZHIELET,
8. Scope DT ARIEN 24445 uW L7215 . AIZE s s O i 78

BELET,

9. Sync Clock Out == 7% L Trigger CIk In =7 % Z#5¢ L CU D [ il
=T NVEHNLET,

CRU BEDAIE

1. AEEEEZROH axs 28 26G/53Gbaud CRU @ Data In =212
B o INT—R 7 7 A3 THRILET (X 7.3.5-3 1),

2. 40 #LIMIZ Lock Status 73 Lock (Bkft) (27252 %Ml L E£9,
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FBEE (R

ZOFETIE, MP2110A ORSF, & BIOPBEFEEIZOW T LET,

8.1 (== == N o VR 8-2
8.2 ORI AMARHEIE oo 8-3
83 HARVAKTHETADII)—=SY i 8-4
84 JIMIITN—=VIUFERTT B i 8-7
85 VIM I TETEHT B e 8-8
86 ATLIAUTAEUREEBMTD oo 8-9
8.6.1 MP2110A-36x, MP2110A-37x, MP2110A-39x
DAV RZEEBMT BDIEE e 8-9
8.6.2 MP2110A-36x, MP2110A-37x, MP2110A-39x
UNDSA O REBMTAEE e 8-11
87 MWET—ARDWHMEFIE ..ccoeevveeeeeeeeeeeee 8-13
8.8 U RTLUBINIKEBE oo 8-14
8.8.1 WEST7 DI e 8-14
8.82 WINTO DG E .o 8-21
S 3T =R 8-30
8.0 R B e 8-31
BT B I e 8-32
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8.1

HEDODFAN

H#OFANL, LT EREZY > T, BIRT 77 2N THBAToTES W,

NEDIEN
ABLOTEN HLDEE FZIVDZ WG THEALIZLE HOVITRBIRE Z
FTHRNIIE, AT AKEEEE, FSULESTA TEHNTIZEN,

T DIEH
TIARTA N fE L THiiD DU TS,




8.2 IRIEZDIEHLE

8.2 ARVEAMRMAIE

MP2110A Oyt x4, FC ZEHETEEE L COET, Z0ax s Z 3B &Rk
DBIDOFEFE D R AR TEE T,
ZEELLTH 8.2-1 IZax/XOfEEZ RLET,

8.2-1 ARVAEMIESE

A B

MP2110A (2SN =-r—TILEDFMIENTEESWL, L—H
KMBIZAZE BIFIKL., BETEIEETNLHBYET,

A EE

HARVFERBT BB EF ARV FE LV AR 2D EGEEES
DIFENRIITEFEL TS,

3
5F

FaRroAEBRYSNTZIE
1. Jmaxr 2O AN—ZETET,

2. L AA—ETFENIGI& BT ET,
3. TyTFMPANIZZEEHER L TG, Jeax 2= Rz & E T,

& g bl

8.2-2 FaArsAMHLA




8.3 HARIARXTEFTADY)—=27%
MP2110A RED 7z)L—ILIGE DY) —=2 4
MP2110A Ye A 1222 ZNEOT 2 — D7) —=7121% . MP2110A O
ISR DT X T 2 7)—F 2 L TLIEZEW, 7o/ — )L EMIC ) —=>
TFHINLTKIESWN, FC 7H T #EFNGHIL THOET N AFNOT X 74
DOEGEBRERD Kk FIATI/)—=27 L TLIEEN,

1. THETIDOLN—=%FE LT, Ty TF PN fRBL TN T ¥ 7 2%
HPICES TS FANI G [ EHREET,

TETIAOLIN—

2. TNaA—)VERLIETHETHI)—F %7 x)b— Vil A LS T, 7
V== 7L ET,

TETRI)—F

3. TAa—OONTWRWHLWT X FEZ ) —F DA%z 7 = /L — L i
HICHL YT, — M 2~3 [E.5& (L EFEd,

4, THERTFEIV—FTTETEZONEEERLET,
(FERT XS EDI)—=2 T %)

5. THTHEWOFIATERIMNTES, COBR, 7 /b — Vi & 52120
FOFAITERL TS,




8.8 Hafos HFTETSEDI)—=20

KTFETEADD)—=25

W7 7 AR =T VARG ONT X T H DI —=2271201%, MP2110A Ot
DT H T HEI)—F 2L TLIZEW, FC 7H 7 2% BNZHAL THY ET 4,
ENOT XTI EOGEL RO ik FIHTIY—=0 7 L TLIEEN, £,
MP2110A HNED 7 /b — VSR D I) —= 7 THLUETZ 7 &G L FOFIE
TOV—= T L TLIEEN,

THETEI)—=F T H T ZOENA) =T NENHR AL, B ICE LR H—
DA IGAE]L Trtey = g

JE:
T —VEEHERL, 1.25 mm BHAFE-IE 2.5 mm EHOTH TS XS
V—TF &AL TTESN,

3
5F




KIFANT—=T LD I —IVIRE D) —=2

=T NEDT =)= DIV —=27120%, MP2110A OJ&GHER D7 = v—
NI)—F AL TLEEN, FC a3 72 Z2BIZHAL CTHY £33, 1T Dax
72D EBRERO ik FIATI/)—=227 L TLIESN,

1. Tz NI)—F DL —%5& EREEHLET,
II)L—ILOV)—F L/\—

2. L ARA—RZOFEEORETHREFL., KaxIZO7 o)V — LG Z G
LT, —FHIZZd0ES,




84 VIPNIT TNl iR T S

84 YILITF/IN—23 ERTTH

VIRT =T R —arDFapm 75, 14.3.13 System Information | 22 L T<
Jt=\A%

3
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8.5

YINDIT7EBHTH

VNI =T OEHITEIL, V) —R ) — S BLTLIEEWN, Y —R )/ —NMNIY
A== TARLTWET,
https!//www.anritsu.com/ja-JP/test-

measurement/support/downloads?model=MP2110A
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86 FTalIlErREBENTS

86 ATLavIAtEUREFEMT S
8.6.1 MP2110A-36x. MP2110A-37x. MP2110A-39xMDS54 > A& BMT 5
mE
ZOFNEIL IROF T ar DI A& BT 5 EMALET,
MP2110A-36x A7 ar T4 A:
MP2110A-363. £7-1% MP2110A-369
MP2110A-37x A7 ar T4 A:
MP2110A-374
MP2110A-39x A7 ar T4 A:
MP2110A-395. MP2110A-396. $£7-1% MP2110A-398

<FEg>

1. YR —AR—=VX0EHROY 7 =7 (MX210000A) VY —2/—k
A —RLTC, Y7 =T EEHLET,
FTar T A AOBITIL, T/ N—Var OV 7 =T INLET
7
MP2110A-36x, MP2110A-37x A7 v arF4 L A:
N—gr 8 LU
MP2110A-39x A7 var T4 A
N—Tar 6.01 LUK

https!//www.anritsu.com/test-

measurement/support/downloads?model=MP2110A.

2. MP2110A ® Windows DHIERZE B A 2MEGRLET, K< B33
NTWAEA 1T, Windows DI ha— L SRV CEFRLET,

3. TIAEBUAT7AL (servrc_xxxx) % MP2110A DT A7y |Zabt’—LF
7,

4. MX210000A 2EEEIL TV D513, [System Menul — [Exit] #7 VU »
7 LT MX210000A Z## T LE9,

5. AF—hA==—D [MX210000A] — [Licensel #7Vv 7L %4,

3
5F

M
MX2100004

Emphasis Adjustment Tool for MP1...

n

1|

|
|

A

License Manager

Module Configuration

MX210000A

6. License Installer ¥ 17127 Ry 7 AD [Open] #27V7LET,



https://www.anritsu.com/test-measurement/support/downloads?model=MP2110A
https://www.anritsu.com/test-measurement/support/downloads?model=MP2110A

10.

11.

FE 3 T —LI=ZTA B AT 7 ANV EZEIRL T, [OK] 22Uy 7%, B
MT 247 arOfERNFRINET,

[Use License] #27Vv27L %9, License Installer ¥ A7 0l R ANT
L—T7UhT 570, LIX<FEFLET,

License Installer

Option
Add 095/096
Information Limited

10/22/2018

\

Use .
‘ Open l License l Exit l

[Exit] 22V Z7L. License Installer # A7 07 Ry 7 A% HLET,

T ATy 7D MX210000A 247 N0V TC, TV r—TarzEail
Eg

[System Menu] — [System Information] #27U>Z7 L C, A7 ar BN
SN TNDIEEMERBLET,

Q@ System Menu

Systern Information

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

Mainframe MP2110A

Serialnumber: S Software Options:
FPGA: 27 95(PAM4 Analysis Software)
0s: Windows 10 loT Enterprise 2019 LTSC 96{Jitter Analysis Software)
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8.6.2 MP2110A-36x. MP2110A-37x. MP2110A-39xASN DS 1> X Z1E N
ERE )

<FIg>

1. YHAR—LR=VI0EHROY 7 =7 (MX210000A) VY —2/—h
BT —RLC Y7 =T EHLET, A7 var I AOENINT
1L, N—=Tar 7.04 LD 7 Ty =7 BLETT,

https:!//www.anritsu.com/test-

measurement/support/downloads?model=MP2110A.

2. MP2110A ® Windows DHIERZ|E B A 2MEFRLET, FiZ<e B A3 3
NTWAEA 1T, Windows DI ha— L SRV TCEFRLET,

3. A& A774/L (OptionLicense.txt) % MP2110A OF AZhy 7|22
to‘—l/iﬁ_o

4. MX210000A 2 EEEIL TWBEE 13, [System Menul — [Exit] #7 VU &
7 LT MX210000A Z##& T LE9,

5. AX—hA==—@ [MX210000A] — [License Manager] #27Vv7L %7,

M
B v
I:I Emphasis Adjustment Tool for MP1...

License

| License Manager

Module Configuration

MX210000A

6. License Manager # A7 0/ Ry 7 A0 [Open] #27Vv7 %7,

7. FIH3TAE—L7T A7 7V ERIRL T, [OK] 227V 7%, ik
M 2A4 T ar DIEFWPFRSNET,

8. [Use License] #27V>Z7L %7, License Manager % A7 B Ry ANT
L—T7Uh 5720, LIZLHhET,

3
5F

License Manager

Option

Add 059

Remove

License Key

[ \

Use R
e License [Efi

9. [Exit] #27Yv 7L License Manager ¥ A7 0/ Ry 7 A% AL ET,

811
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10. T AZhy7'® MX210000A %47 NV oL T, 77V r—vara i@l
ES

11. [System Menul — [System Information] #2V>27 LT, A7 ar B0
SN TWDIEEMRLET,

Q@ System Menu

Open

Initialize

Panel Lock

Before Use Minimize

Remote

Information

Scope Module: A21-00 03/05 2019-07-16 18:44:07 BERT Module: A11-01

Options: 24{Precision Trigger} Options: 14{4Ch BERT}
33(0Optical and Single-ended Electrical Scope Baseband Flat) 93(PPG/ED Bit Rate Extension)
54{Clock Recovery (Electrical/Optical))
59(256G Clock Recoverv Range E: i

812
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8.7 WHIET—ARDHERILFIE

BERTWave #1757 =7 (MX2100004A) 1%, System Menu ®[Initialize]
ZFEITLCTH—HOMIET — 23 (LG R E) SV EE . LLT I
MDA LWL FIEZ R ET,

*:88 AT AYYNVEFETLIZ A L OB IZMH LS ET,

% 8.7-1 [Initialize] TR {L S iE L EH

ks MR FIE
Conversion | 1. Control Ch Z[AlIZL %7,
Gain / 2. [Amplitude O/El&2U> /LT, AT 7RI A(K

6.2.5-2) &K RLET,

Responsivity o - [oyB] a7 2R £,
- Input Connector 726, I T DR A RINL £7,
%% 56;;?5 1 [Factory Reset]l& 27> 27 L E9%,
Noise 1. Control Ch #[ANlicLE7,
Coefficient [Measurel 27w 7L C XAT7ar R A(X 6.2.4-1. F

7713 6.2.4- 2% F£RLET,
3. [Amplitude/Time] %7 »5[PAM4l%2U v/ LT, AT 1
(32 6.2.43 IRy A(H 6.2.4-0)%F T LET,

S 4. Setup (PAM4 Amplitude/Time)Z A7 2/ R 7 AT,
Noise Coefficient ®[Reset]Z 27y 7L F9*,
F oz 1. MX210000A 2NEEIL TWS54, [System Menul -[Exit]
TUNED % 20w LT MX210000A AT LET,
M IEAE 2. HHIEMEZ 7 AV BMRFESNTWD RO 7NV Z I EI L E
T

C:\Users\Public\Documents\Anritsu\MX210000A\SysFile
3. FRZ7ANDHLGEITHIBRLET,

FilterCorrection.xml
FilterDefine.xml

+ DelayCorrection.txt

REN LG HMEENSEEIN TGS, GUI IZEF ARENRERINE
T, B OFRRN 2 WG EHUIIAE T,

fH3H
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~ — N £La|
8.8 L RTFTLI)AHINHERE
MP2110A (21X, TAAZ LT —2% TG HAREOIREIZR T T2 DT AT L)
FNUERENR BV ET, HD—, VAT ANRLE RT3 S T&EE9,

A i
=]
L/

AHEEDETRICTROAFEBLI-SA TRELRT—4%/\vY
7yFLTLESLY,

DRTLYHNYERTTBHE, Windows DR TE M TG H
DKBEIZRY., C FSATICRBFIN TS T —RIETRTIE
HEEOREIZRYET . CO0H. BMLETTUr—ay
PT7YITT—b RELLZAEEE. AIEHER. RV —2F v
TFYREDT—REEESNET,

AREREICEYEERSN-T—2EERSEDILFITEEEA,

DRTLYRN)EERT HE.BERTWave #lfHY IO T
(MX210000A) ZBA 2V AL—ILTB2RHENHYET, )H/N
FERIDIAMDEELT.FRALTLEZN—D300
MX210000A DY I+ 7 AV RM—5FRAELTIZELY,

8.8.1 WES7MI5F&

<FE>
1. MP2110A BNy NI —ZIZHERSITWDIGEITEIVEEL 77,

2. MP2110A [ZF —R—FB LU~ 2%k L. MP2110A O&EJH% On I
LET,

3. F—AR—K0F8 &MLET, KOMENRRSNET,

ed Options for: Windows Server 2012 Release Candidate
w keys to highlight your choice.)

Repair Your Computer|

safe Mode
safe Mode with Networking

safe Mode with Command Prompt

Enable Boot

Enab

Last Known od configuration Cadvanced)
Debugging M

Disable aut ¢ restart on system failure
Disable Dri1 ignature Enforcement
Disable Early Launch aAnti-Malware Driver

Start windows Normally

Description: View a 1list of system recovery tools you can use to repair
startup problems, run diagnostics, or restore your system.

ENTER=Choose ESC=Cancel

4., F—AHR—ROKHF—T [Repair Your Computer] Zi#{RL, Enter %
L/iﬁ_o
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[Next] #27Uy7L%E T,

, System Recovery Options

[OK] Z27Vv 7 L %4, Password IZZEMDEFICL TZEW,

[Reinstall Windows] 227U 7L F7,

3
5F
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8. [Yes] #7Vy/L %7,

9. U ANUALELZIE 10~30 /000 ET, B FEEEIL 72 |Z Recovery & 1
TR Ry I ANERINET, [Restore my files] #27Vv 7L ET,

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,

[@ Restore my files ] [ Cancel

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 Pericd - Computer Backup location

[ Browse network location... ]

11. TIZATu—I—% HL, ROTHNVFEZHEET,
CA\Program Files\Anritsu\PreSetup

816
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12.

13.

14.

15.

16.

17.
18.

19.

20.

21.

Recovery.bat #47V>Z7 LT, [run as administrator] Z27Uy7L %7,

MP2110A BEERENLT-tk, =/ AT B—TF—%1BEILET, IRO T4/ N
HIESN TWAZ e 2B L ET,

c:\Windows.old

HIBRSAL TR WEEATE, FIE 11, 12 OBAEEARDIKL £,

Control Panel 7°5 [Network Connections] #27VU>71L %9,

Organize v Disable this network device Diagnose this connection Rename this connection > =~ il @

Local Area Connection 1 L_'- Local Area Connection 2 L_'. Local Area Connection 7
Metwork cable unplugged "= _ Unidentified network o= _ Unidentified network
= Realtek PCle GBE Family Centroller S Realtek PCle GBE Family Contrell... D Intel(R) 211 Gigabit Network Con...

Local Area Connection 8
Unidentified network

S =

B SRV DEMDA—Y Ry haRy 2 r—T N agR LT V&
SNSHEET,

()

PAAN
8

A=Y Fuhr—T)

xF1723{H 2 7= Realtek PCle GBE Family Controller D7 A= %4527V~
7LiTO

[Rename] #27VUv 7L %9,
Local Area Connection (Left) (Z4RIZZELET,

$9 1 20 Realtek PCle GBE Family Controller D7 A= %4527V 7L
i—é—o

[Rename] #27Vv 7L %9,

Local Area Connection (Right) (24 RIZZEELET,

SQ-| £ » Control Panel » All Control Panel tems » Metwork Connections » ~ | #4 | Search Network connec.. o ]
QOrganize » Disable this network device Diagnose this connection Rename this connection » i,‘: > [ '@ I
L". Local Area Connection (Right] L". Local Area Cpmmaction £l o20 [~ Local Area Connection 7
o> _ Network cable unplugged "=~ Unidentified | @ Disable hidentified network
% @ Realtek PCle GBE Family Controller @7 Realtek PCle Status jtel(R) 1211 Gigabit Network Con...
L_~ Local Area Connection & Dizgnose
= _ Unidentified network ) L

ST Intel(R) 1211 Gigabit Metwork Con... %) Bridge Connections f
| Create Shortcut |
Delet:
= M
' Rename |
'?:.' Properties
€ = — ——— —— e

817
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22. Intel ® 1211 Gigabit Network Connection D7 A2 %4277 LET,
23. [Rename] #27U>7/L %7,
24. DO NOT CHANGE 1 (24 #li&#ZELET,

25. Intel ® 1211 Gigabit Network Connection D7 A2 73 2 DHH5H 13,
$9 120 Intel ® 1211 Gigabit Network Connection D7 A2 %H7
Uo7 L ET,

26. [Rename] #27Vv 7L %7,
27. DO NOT CHANGE 2 IZ&4Fi#ZEELET,

= e >
E XY . ControlPanel + Networkandinternet » Network Connections b oG [Ers i@ o
SoATIE £l
Organize + s~ O @

DO NOT CHANGE 1
Unidentified network
27 Intel(R) 1211 Gigabit Network Con...

~| DO NOT CHANGE2
. Unidentified network
@ Intel(R) 1211 Gigabit Network Con...

Local Area Connection (Left)
Unidentified network
@7 Realtek PCle GBE Family Controll...

l‘._ Local Area Connection (Right)
S Network cable unplugged
¥ @7 Realtek PCle GBE Family Controller

28. Start Menu — All Programs — Windows Media Player 7V /7L %
R

29. [Custom Settings] #27V>27L T, [Next] 27Uy L %7,
[ O Windows Media Player ﬁj
Welcome to Windows Media Player

=
O

Choose the initial settings for Windows Madia Player. You can change these settings in the Player later.

) Recommended settings

Make Windows Media Player the default program for playing media, automatically download
usage rights and media information to update your media files, and send usage data fram the I
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. I

818
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30.

31.

FTRTOF =y Ry VAP BIRS N TR NZ LA L T, [Next] 27
Uo7 LET,

( O Windows Media Player [ér
Select Privacy Options

Privacy Options Privacy Statement
Enhanced Playback Experience
H [ Dizplay media information from the Internet N
[]Update music files by retrieving media information from the Internet
[[] Download usage rights automatically when I play or sync a file N

I Note: Media information that & retrieved may not be in your Brnguage.
Enhanced Content Provider Services

[F] 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 I
Store and display a list of recently/frequently played:

[ Music [[Pictures [ Video ]
\ [ ) )

— = = e

[Make Windows Media Player the default music and video player] %
7V, [Finish] #27VvZ7L%E7,

[ = Windows Media Player [é]w
Select the Default Music and Video Player

(7 Choose the file types that Windows Media Player wil play

3
5F

gk | [ Ensh |
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32.

33.

BERTWave #7777 (MX210000A) #VU—A/—NIfHEST, A
VAM=NLLET, A AT E)I%IZ Module Configuration % A7 27
RV ANFERENET, MP2110A 1CEEHL TVDEY 2— LA BN T
[OK] #27Vv 7L E T,

Medule Configuration

CRU

ZOXAT T Ry AL, Windows DAX—hA==2—7/5 [MX210000A]
— [Module Configuration] THRTEXET, X EXMEXTL AT,
Module Configuration % A7 07 Ry 7 A% KR T, Bt EL TSN,

Windows 77 AT U+ —/VOBEINZREEZITVET, [2.11.1 7747 U4+ —
WEENTTD 1SR TLIEE N,

B{FDRERE
VAT LDV NV E LTtk RO FIETEMEZMERL £,

1.

Windows DAK—hkA==2—7>5 [All Programs] — [MX210000A] —
[MX210000A] #27V>Z7 L%,

[System Menu] — [Remote Control] %#2V>2L %7, Remote Control %
AT Ry A (K 4.3.10-1 2H) 12 Left & Right @ Local Area
Connection NFE/RINTNWDHIEEMERLET,

[System Menul — [Before Usel #27Vv /L &7, FFESAIKOE T AN
FRENDZEEMERLET,
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8.8.2 Win10mE4&

<FIlEg>

1.

2.

MP2110A 73 % " —Z I8 SIL T D EIT IV EEL £,

MP2110A (¥ —FR—FBIO~r 2%k L. MP2110A O&EJFE%E On 12
Li‘é—o

F—AR—FD F8 2L £¥, IROBHENAFRSNET,

for: wind 12 Release Candidate
5 highlight you

Repair Your Computer

Mode with
mmand Prompt

= Boot Logging
Tution wvi

ranced)
tem failure
Disable Dri gnature Enforcement
Disable Early Launch Anti-Malware Driver

Start windows Normally

Description: View a 1list of system recovery tools you can use to repair
startup problems, run diagnostics, or restore yo system.

ENTER=Choose ESC=Cancel

F—AR—RDOKHF—T [Repair Your Computer] %L, Enter %
Lij—o

Choose an option HiHE C [Troubleshoot] 227Uy 7L %7,

Choose an option

Continue

Exit and continue to Windows 10

Troubleshoot

Reset your PC or see advanced options

| Turn off your PC

821
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6.

7.

Troubleshoot [Hi#i ¢ [Advanced options] Z27Vv 7L E T,

© Troubleshoot

Reset this PC
Lets y

Advanced options

Advanced options Hi[fC [System Image Recoveryl Z27Vv /L E7,

© Advanced options

UEFI Firn

Chi

See more r

822
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8.  System Image Recovery i C [AnritsuUser] #27V>v27L %7,

© System Image Recovery

* Anritsulser

Forgot your pas or don't see your account?

9. mRU—RZROLNET D, AT AJJET | [Continue] 27V 7LET,

© System Image Recovery

Change keyboard layout

3
5F
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10. Select a system image backup i C [Use the latest available
system image(recommended)] &R L . [Next] 227V 7L %7,

P,- Re-image your computer @
Select a system image backup

This computer will be restored using the system image.
Everything on this computer will be replaced with the
information in the system image.

Troubleshooting information for BMR:
http: ffgo.microsoft. com/fwlinkfp?Linkld=225039

(®) Use the latest avaiable system image(recommended)

Location: Recovery (D:)
Dateand time: | 2/g/2020 1:16:35 PM (GMT-8:00)
Computer: MP2110A

O Select a system image

< Back Cancel

11. Choose additional restore options [Hi[fi C, {IHZEH 72 [Next] 27
Uo7 LET,

,ﬁ. Re-image your computer

Choose additional restore options F " 1

Format and repartition disks

Select this to delete any existing partitions and reformat all disks Exclude disks...
on this computer to match the layout of the system image.

If you're unable to select an option above, installing the drivers

Install drivers...
for the disks you are restoring to might solve the problem. = st

Advanced...

12. [Your computer will be restored from the following system image:] &

FoRENDHEE T [Finish] #2Vy27LFET,

13. MERBEE AR RINDD T, U ANVEITHGEN [Yes] 227U F T,
VANIOT TV AN—3 KRS, VAU IS IVET,
VAU DFEATH | [Stop restore] 227Uy 7 LRV TLIEENY,
FATIT B RE IS T IV ARV ET 3, 10 HRRENHZ T,

14. YARUFET %, MP2110A (X B # CHRE®IL ., Windows 2N EEILE T,
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15.

16.
17.
18.
19.

20.

21.

22.

23.

24.

25.

B2 8—D SO HZUoZ LT “Control Panel” EASLET,

ﬂ 2 Control Panel gi

Control Panel D7 A2 %27V /L% 7,

[Network and Internet] #2V>27L %7,
[Network and Sharing Center] #27Uy 7L %7,

[Change adapter settings] #7VU>7 L %9, £-&15 Network DT
F 7 ar RS CPU Board N—Yar (X 4.3.13-1 ) 12K B4

7,

ﬁ-' MNetwark Connections

™ E-' » Control Panel » Metwork and Internet » Network Connections >

By Eremet?
PSS Unidentified network
@ Intel(R) 1210 Gigabit Hetwork ..

Ethernet 3
Network cable unplugged

Ethernet -
Unidertified netwark -“1'-'
G Intel(R) 1211 Gigabit Metwork ..
Ethemet 4

¥ Metwork cable unplugged

K & Intel(R) Ethernet Controller 12...

.:. Ethernet 5
PSS Metwork cable unplugged
€ @ Intel(R) Ethernet Contraller 12...

R T Intel(R) Ethernet Controller 12...

/ST DA =P Ry NARTZ DI | FEIDARY Z\r—7 VA i

LT VI et s £,

CPU Board /X—>=a> 01 OBE:

ég““&gg
@

L

e

A=Y RIrTr—T I

xFNVE 2 7= Network DT A2 w47V LU F T,
[Rename] #27V>y 7L %9,

&' MNetwark Connections

1 &I » Control Panel > Network and Internet > Nebwork Connections

o .
W= Intel(R) 1211 Gigabit Metwark ... ) Bridge Connections

Create Shortcut
G Delete
) Rename

&) Properties

[Local Area Connection (Left) | ICZ4FIZZEHLET,

Organize +
— Ethemet B Fthermet2 — Ethernet 3
‘.:'}' Hetwnrk cable unplugged % Dissbl -lggi' Hetwnrk cable unplugged
% @7 Realtek PCle GBE Family Cont.. \sagle & Intel(R) 1211 Gigabit Metwork ..
Status
L_. Ethernet 4 Di
FE  fetwork cable unplugged tagnose

TSRV DA—Y Ry aRTEZDIG | HUiDART BT — 7 )V a i

LC, Vo Ia SIS FT,
xENIAE % 7= Network D7 A2 % 457007 L E T,

825
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26. [Rename] 27Uy 7L E7,
27. [Local Area Connection (Right) 124 RIZZ B LET,

CPU Board /N—var 01 %4, FE 28~30 #FEITLET,
FNLASN DA FIE 28~30 1ZAFY T LET,

28. o> TWADHXHID Network D7 A %4707 L ET,

29. [Rename] #27V>7L%7,

30. [Local Area Connection (Center) | IZ4HIZZEELET,

31. Intel ® I211 Gigabit Network Connection D7 A2 ZH 7V 7L ET,
32. [Rename] 27V 7L% 9,

33. DO NOT CHANGE 1JIZ4RiZZELET,

Intel ® 1211 Gigabit Network Connection ®7 A2 2 25554, TIE 34
~36 ZEITLET,
NSO G FIH 34~36 132Xy T LET,

34. ©9 1 2® Intel ® 1211 Gigabit Network Connection D7 A2 %457
Vo7 LUET,

35. [Renamel] 27V 7L E7,
36. DO NOT CHANGE 2/ ic4fiE#EHLET,

CPU Board /X—222 00 TEY 22— /LN 2 DD EEDEK N

E' Metwork Connections

A & 5 Control Panel » Metwork and Internet > Nebwork Connections

QOrganize «
‘: D0 MOT CHAMGE 1 L—. DO NOT CHAMGE 2 :. Local Area Connection {Left)
‘.,g Unidentified network = Unidentified network ) -.q",l_‘ Metwork cable unplugged
G Intel(R) 1211 Gigabit Network .. G Intel(R) 1211 Gigabit Netwark .. K T Realtek PCle GBE Family Cant...

L". Local Area Connection (Right)
M= Network cable unplugged
b4 W Realtek PCle GBE Farnily Cont...

CPU Board /N—>=2 01 TEVa— /LN 1 DOLEDER:

£ Metwork Connections - m]
A & <« All Control Panel lterns > Metwork Connections » v @ | Search Metwork Connections
Organize ~ 5+ [
L‘ DO MOT CHANGE 1 L‘ Local Area Connection (Center) L" Local Area Connection (Left)
> _ Unidentified network b -.,s Metwork cable unplugged b * _ Unidentified netwaork
S Intelify 1211 Gigabit Metwaork ... X S Intel(R) Ethernet Contraller 12.., @ Intel(R) Ethernet Controller 12..,

.: Local &rea Connection (Right)
= -.,". Metwark cable unplugged
K T IntelR) Ethermet Contraller 12...

37. [Start] F]) — [Windows Media Player] #2Uv2L %7,
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38. [Custom Settings] #27U> 2L T, [Next] #7U>7L %7,

Windows Media Player

Welcome to Windows Media Player

(O Recommended settings

Custornize privacy, playback, and online store settings.

identify or contact you,

Choose the initial settings for Windows Media Player. You can change these settings in the Plaver later,

Make Windows Media Plaver the default program for plaving media, automatically download
usage rights and media information to update wour media files, and send usage data from the
Player ko Microsoft,

Usage data will be sent ko Microsoft if vou use recommended settings, but the information will not be used to

ext

39. T RTCOF IRy ANBINEIN TN 2R LT, [Finish] %7

Vo7 LUEd,

Windows Media Player

Select Privacy Options

Privacy Options Priwacy Statement

Enhanced Playback Experience

[ Display media infarmation from the Internet
[ Update music Files by retrieving media infarmatian Fram the Internet

[ Downlaad usage rights automatically when I play or sync a file
Ninte;: Media information that & refrigved may not be m your fanguage.
Enhanced Content Provider Services

[]5end unique Player ID ta cantent praviders

Click Cookies to view or change privacy settings that affect cookies ekl

Diagnostics and Feedback

11 wantk to help make Micrasaft software and services even better by sending
Flaver usage data to Microsoft

History
Stare and display a list of recently/frequently played:

[tausic [Qrictures  [videa [ Elaylists

Back

40. Windows Media Player 2SEE)T 2D T, VA RUDL EDOxEIV L

THLET,

41. BERTWave 1Y 7h7 =7 (MX210000A) VY —R /) —RMIHE>T, A
VA=A LET, VU—R ) —NMZHOWTIL, (85 VI NI=TEEHT5 %

ZHLTLESNY,
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42. AV AN—TiEEI%IZ Module Configuration % A7 07 Ry 7 ANFRSIU
¥4, MP2110A [TEEL TWAEY 22— LEAEIRLT [OK] 227Vv /L F

S

Module Configuration

CRU

ZOXAT TRy AL, Windows DAZ—RA==2—75 [MX210000A]
— [Module Configuration] TR T&ET, REXMEZX GG X,
Module Configuration # A7 R Ry A% K RL T, X ELTITZEN,

43. Windows 7747 VA —/VORFINREEZITNET, [2.11.1 7747 74—
NEBINIT D) BRLTLITESN,
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BEDRERR
VAT LDV I LTtk IROFIETEMEEMERL £

1.
2.

[Start] ) — [MX210000A] — [MX210000A] %2V 7 LET,

[System Menu] — [Remote Control] #2727 %9, Remote Control
AT Ry A (4 4.3.10-1 M) I Left & Right @ Local Area
Connection NFERIILTWAHZEEZHERLET,

[System Menul — [System Information] #2V~> 2L &7, System
Information # A7 RZARyZ7A (¥ 4.3.11-1 ZH) 1T Left & Right ®
Local Area Connection B3FE/RINTWAZEEERLET, CPU Board
N—zr 01 OYA1E Center D Local Area Connection $ZR/RSAL TV
HTEEMERLET,

[System Menul — [Before Use] #27U>7 L %9, FFrESAKOE T AN
FRENDZEEMERLET,
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EMBZELMEEET MP2110A 2325561213, EHSMBIUOR E.:
EOHFEDATF U ANRIEER A, FITEEORIETH L T 272<720,
EWR 2 SR B L O IEAHESE L £97, M AZOHESER EA T 12 220 T,

WAL DT R —R2E 12 o0 TE, TBWA LR O T HEELTZZ0, TR
WEDEED T, YR — 2 _X—20BRWES b R_R—U TR TEET,

ROFIFEE T 25613, KIEBIOMERZFHESE T ZZENnHVET,

- BER 7T EUEERE L7 HE SR TS AT R E L E BN
HLL MEBIOMERZOF MR TSRV S5 E
UHEDAGRRUICRIE A E | BRI UE R EMMTON TWDL5 6

- ERRATRS 2T S AR L L s BRI 2R D LRI S D B
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810 RE

8.10 &RE

&3 AR MP2110A (245 L-IEZ0, Fdh. FOMDIEIL, LA E LY 5
ZTHEL S TLTEENY,

TSRV O[RE = 17 220 E, I O RIfl= 17 2 71 38— B0 HT £57,
FaRr2E, Ty T EHD TITESN,

FBIRT—R, DVD Z2EORFHRIX, 772U —R o7 AZUHIL T MP2110A &
—HEIERE L TLIEEN,

KHAT—T DEE ., a7 ZTBEYMPANDDELLT-9, MP2110A ZfE AL
WeEIZIINT FC 7 7 H %o 7 BT TS,

TREOLGAT COLRE TR TEEW,
© EH B HETAGHT
© BAN FITM U AN NG AT
- KEEET D%
< KL, ARIERA B E OWR T, LTINS OWRIR DM E T D5
< MR, BRIV A (HAREET A Wi bk, EE, ToE=T7, DB bERE,
WAL AKFE72E) O T
- ETVIREOBZENARHDLGT
« IS DA AN I ARSI AT DI T
B JE 2000 m &2 DT
B, ASAA, LSRN SR - RN SR AT DT
o IRODIEE LW DT

IR —20°C PAF, %721% 60°C LA 1
i 90%LA |k
HRTEZOIRERN

RHIRE T 2L, RREOREOEB R30S, FRLOBRERMED
HPHNTHRE T LB RIOLET,

3
5F

- RE 5~45°C DA
- R 40~80% D #iH
1 HOWRE  BEDOENDianeZsb
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MP2110A Z ik BEHETHEOEEFIHEIZOWT, BLFICHAL £,

BRE
MP2110A BEANZAS TR E GF) i~ T, FMEL TIESW, £
O EM BHEEE F72I 3R L7285 A0, RO JFIETHEL TLIES,

1. MP2110A &, O RAVEFHIEEMEIN ANOND T+ KREXDH
A= K. FRITAIBOEZHBELET,

2. Eo=— 7l T KN ALIRNIIIC, MP2110A 2@~ T,
3. FoHZ MP2110A ZANET,

4.  MP2110A 2358 O HTEDR2NEHIZ, MP2110A O B FRIZkEER 2 AdLE
7,

5. FADBANIRWIOC, AMUEHRE O kT — 7 NURRETL0E
BEELET,

LpeS
TEXLMMVIRENZRET DELHIT, HEE TEORE RMEW LI T, Wik 2
ZEEBEOLET,

BRE

MP2110A #FEIETHLEL. T B IBEOSLFNHE->TIIEEN,

MP2110A OWEAETVRGFLIZHERNPIRE T 22852 <I2iE. MP2110A %
REEL CODEEFEL TS,

8-32.



f1#RA s

ZZ Tl MP2110A DRk, e, BLUMSREDHAAEIZ DWW CRAL £9,

[A.2 BERT /D5 TA 4 #ERE- —fRERE I Tk, B HATREO AT A7 v ar
DOEAOHRFE TR L TOET D, Mtk g B4 7 var LD tERLFRIL
‘/C‘\TO

A BB oo A-2
A2 BERT oot A-9
A2 BERE e A-9
A22 JSIVRINE—UFERR A-11
A2.3 BRYUBBHIEE e A-13
A3 HUTUUT ZRTA=T oo A-15
A3 FURILEERL oo A-15
A3.2 FEBMERE oo A-16
A3 BERIEE T oo A-18
AB4 BT e A-19
A3.5 ULIHES ..o A-25
A 3.8 R e A-26
A7 TKIFEDRTLs oo A-27
A3.8 TUBRILDRT L oo A-29
A3.9 BERTFUARIL oo A-30
AB10 FEF T e A-33
A.3.11 CRU (MP2110A-X54)........coiieeeeeerernan A-40
A.3.12 26G/53G CRU (MP2110A-X55).......ccccveunrn. A-42
Ad  HEBE — BEERE . s A-44




xA1-1 HER
4 B HeE
— KK —
MP2110A BERTWave 1
— IEHEIRATE —
JOO17F BT —R 1
J0617B LM RRE = x 2% (FC-PC) 1
J1632A [ i 1
J1341A F—7 *1
J1627A GND ##fe/r—7 /v 1
J1763A U V7R r—7 1 (K) 1%2
J1764A U V7 [Edlr—7 v (SMA) 1%2
Z0397A FC T X7 5% x>~ *1
Z1364A MX210000A BERTWave Control Software CD-ROM 1

k1 A7 Ta O BERERVET, £ A1-2 DR Al-4 25RLUKES
VY,

% 2: MP2110A-x54 B MESILTWBEEA D&

= A1-2 J0617B B LU Z0397A DiEfREk LI E

FFar s Rk H=E
MP2110A-x22, | Ch AlIn SMF. Ch AIn MMF, 4
MP2110A-x32, | Ch B In SMF. Ch B In MMF
MP2110A-x42
MP2110A-x23. | Ch B In SMF. Ch B In MMF 2
MP2110A-x33.

MP2110A-x43

MP2110A-x25. | Ch B In SMF 1
MP2110A-x35.

MP2110A-x45

MP2110A-x85 Optical In SMF Ch B 1
MP2110A-x26., | Ch B In MMF 1
MP2110A-x36.

MP2110A-x46

MP2110A-x30. | Optical In SMF 4
MP2110A-x40., |ChA.ChB.ChC.ChD

MP2110A-x80,

MP2110A-x84

MP2110A-x39. | Optical In MMF 4
MP2110A-x49 ChA.ChB.ChC,ChD

MP2110A-x55 Optical SMF 2

Data In, Data Out




Al Bk

F= A.1-3 J1632A DiEfEL LSS

TFav s T HE
MP2110A-x11 | Data Outx1, Data Outx1l, Sync Outx1l 3
MP2110A-x12 | Data Outx2, Data Outx2, Sync Outx1l 5
MP2110A-x14 | Data Outx4, Data Outx4, Sync Outx1 9
MP2110A-x54 O/E Monitor Outx1 1*

%: MP2110A-x22 . MP2110A-x23 . MP2110A-x25 . MP2110A-x26 .
MP2110A-x30 . MP2110A-x32 . MP2110A-x33 . MP2110A-x35 .
MP2110A-x36 . MP2110A-x39 . MP2110A-x40 . MP2110A-x42 .
MP2110A-x43, MP2110A-x45, MP2110A-x46., £721% MP2110A-x49
EBIENTWEEE

= A1-4 JIB341A DiEGELHE

AT a4 EE3 b e

MP2110A-x11 Ext Clk In, Clk Out, Sync Outx1, 5
Data InX1, Data Inx1

MP2110A-x12 Ext Clk In, Clk Out, Sync Outx1, 7
Data Inx2. Data Inx2

MP2110A-x14 Ext Clk In, Clk Out, Sync Outx1, 11
Data Inx4. Data Inx4

MP2110A-x21 Trigger Clk In, Ch AIn, Ch BIn 3

MP2110A-x22, | Trigger Clk In 1

MP2110A-x32,

MP2110A-x42

MP2110A-x23. | Trigger Clk In. Ch A In 2

MP2110A-x33.

MP2110A-x43

MP2110A-x25, | Trigger Clk In 1

MP2110A-x35.

MP2110A-x45.

MP2110A-x85

MP2110A-x26, | Trigger Clk In 1

MP2110A-x36.

MP2110A-x46

MP2110A-x30. | Trigger Clk In 1

MP2110A-x39.

MP2110A-x40.

MP2110A-x49.

MP2110A-x80,

MP2110A-x84

MP2110A-x54 CRU Inx1, CRU Outx1 2

MP2110A-x55 Recovered Clock Outx1 1




118k A Bk

x®A1-5 FT3v

LLES

MP2110A-001
MP2110A-002
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-059

— BRI A T Y —

=N T IRT = AT N AR R FL0 ¥ 12

GPIB

1 F ¥/ BERT*1* *2

2 F¥ /L BERT* 1> *2

4 F /L BERT*1 *2

F 2T VERAT— S *1 43

F LTI AT — T F1 %3
TN N ERAT— 1 *3

EkEEE R AT *4

TR AT — 1 3

<V )VFE—RJART—T7F1 3

TT IR T NE—R Y ART—T RN R TS5 R 1 *3
FaT VWA —T N—=ZR R 7Ty ¥ 1 %3

Vel TN REBEBRAT—T R AN R T TR *1 3
T N R RT—T R AN R TS5y R ¥
TNFE—RHRT—T N—Z R TTFyh*1 *3

IT YRS NVFE—RHAT—T R=2ZNRTT R *1 %3
ITIR T N — R RT— S F 1 *3

F LTIV AT— T *1 %3

Sl TNV ERERAT—T L *8
TR AT — 1 3

V)V FE—RYRT—T7*1 3

T YR F TR AT —T 1 *3
BB vy 7V 7380 (FBAUG) *5

26G/53Gbaud Z7ry 7V AN (o 7 E—RE) "6
25G 77U AL L LR




Al

77

RA1-5 FTL3v (FRF)

LTES

MP2110A-061
MP2110A-062
MP2110A-063
MP2110A-069
MP2110A-074
MP2110A-080
MP2110A-084
MP2110A-085
MP2110A-093
MP2110A-095
MP2110A-096
MP2110A-098

— BRI A T e —

Low Noise and Multimode Support for Opt.040*8
N—yJEERE* 10 12

PAMA4 fg#r 7 7 =7 for Opt.08x *10

Y TR0

T RF X PN Aa—TYEEE for Opt.084*20
60GHz /7 v Ry v 7 N E—R AT —7*1 *3 %6 *12
60CGHz T =7 /L3 7 /LB —R AT —7 %1 #3 %6 *12
60GHz > > 7 VE—RYRa—7*1 *3 *6 *12
PPG/ED Bit Rate #ILiE*0

PAM4 fEHTY 7 D =7 *5

Jitter fiEATY 7y =7 %5

VRN T ey T TR 2T
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RA1-5 FTL3v (FRF)

e

MP2110A-110
MP2110A-111
MP2110A-112
MP2110A-114
MP2110A-121
MP2110A-122
MP2110A-123
MP2110A-124
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-159
MP2110A-163
MP2110A-169
MP2110A-174
MP2110A-193
MP2110A-195
MP2110A-196
MP2110A-198

— s ERA7var —

Windows10 Upgrade %1

1 F¥x/L BERT #ff*13

2 F /L BERT 41 *14

4 T3/ BERT #f+*15

T a7 VERAT— T A 16

F 2T IV AT — T ] *16s *17

Kl Ve RER AR =T 16 *11

kR EE R AT 7% ) 4

VTN REAT =T A6 R

LT =R AR =T KA 16 F 17

IT IRV NTE—RWRT—TF N2 RT T ME 16 17
FaT N ARa—T R—=2ZR R T Ty ME 16 %17

Kl TN RERAT—T N—=ANUR T Ty MEfF 16 *17
TN RN AT T Re— AR T T MEAF R 16 17
T NVFE—R YR —TF RN R T T ME ] F16 *17
IT YR NF =R AT R—=2ZNRT Ty ML} 16 17
ITYR T NNE— R AT — T F 16 17

F 2T AT —TF 16 *17

Wl N R ER AT — T AT F 16 F17

T B — R YR — i A 16 F17

< ILFE—R R —T (] * 16 *17

IT R )LF B —R N Ra—T 1% F*16 *17

WETESRAT 7 00 271 73 80 (BB P A 5

26G/53Gbaud 7wy 7V N (o 7 E— R %A 18
25G 71y 7Y L DHRRRE AL * T 19

PAMA4 fgr 7 =7 for Opt.08x 144 ™10

EE TV TR A0

IT IRF ¥ RN AT =T YLk for Opt.084 #4120
PPG/ED Bit Rate L5 {9

PAM4 fifthfr 7 o =7 %15

Jitter fEATY 7 b7 =Tt *5
TFNT ey T TN 2T s

A-6
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RA1-5 FTL3v (FRF)

LTES

MP2110A-359
MP2110A-363
MP2110A-369
MP2110A-374
MP2110A-395
MP2110A-396
MP2110A-398

— a—WROFTAREA T YAy —

25G 77V UL RBRL AT

PAMA4 fi#Hr/ 7 =7 for Opt.08x 14 ff*10
BTV T R A 10

TR F xRN Aa—T L5k for Opt.084 # A *20
PAMA4 fifthfr>) 7 7 = 7 #45 *5

Jitter fifAfT/ 7 b = 7 14 41 *5

TP NT kST 2Tt

k1 ZNHDOF T arinb 1 O ERMLEE

% 2: BERT A7 arnb 1 EERLET,
BERT 47> ar: MP2110A-x11. x12. F/21% x14 27~ 9,

% 3: Scope A/ arnb 1 SEERINLET,
Scope A7 = MP2110A-x21, x22., x23, x25, x26,
x30. x32. x33. x35. x36. x39.
x40, x42, x43. x45. x46. x49,
x80., x84, F7/=1F x85 #7~ 7,

*4:

MP2110A-02x:

MP2110A-03x:
MP2110A-04x:
MP2110A-08x:

MP2110A-x30

MP2110A-022. 023, 025, BX1 026 #7~7,

MP2110A-030. 032, 033, 035, 036, BLUV* 039 27~ 7,
MP2110A-040, 042, 043, 045, 046, LT 049 Z7~77,
MP2110A-080, 084 }3JLTr 085 &7~

. X39. x40, x49. x80., x84 BX x85 ZEr< Scope 47

Ay BETT,
*5: 35 GHz (%) / 40 GHz (F8%0) i Scope A7 ar BB TT,
*6: BERT A7 ar LRI CEERA,
*7: MP2110A-x54 N2 T,
*8: MP2110A-x40 2S4BT,
%9: BERT A7V av BT,
*10: 60GHz (2> 7 /L E—R) 4 Scope &7 ar BB T,
*11: MP2110A-x62 243 T9,
*12: HEIFO Z R ATRE T, s 2 ~ DRI TEERE A,
*13: MP2110A-x11, x12, £7213 x14 DV E,
*14: MP2110A-x12 F720F x14 NG A,
*15: MP2110A-x14 N EWGA,

% 16: Scope 47 L ar NENGA,

A-7
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*17: BfSA 7L a ATIROGEITHERH TE LT,
Scope A7 Tal NRIEH D L X

Scope A7 varNHBEHINTVWDHEXIE, FILTF v Rk O
MP2110A-02x. 03x. 04x. F7=1% 08x
"Bt CELA T ar OB DR ERORITRUET,

RYfHFENT
Wbt 7 ay

®itTES
Ve

RYftF5NT
Wa4 7 ay

®itTED
FAFar

MP2110A-022

MP2110A-132,
MP2110A-142

MP2110A-040

MP2110A-130

MP2110A-023

MP2110A-133.
MP2110A-143

MP2110A-042

MP2110A-132

MP2110A-025

MP2110A-135,
MP2110A-145

MP2110A-043

MP2110A-133

MP2110A-026

MP2110A-136.
MP2110A-146

MP2110A-045

MP2110A-135

MP2110A-030

MP2110A-140

MP2110A-046

MP2110A-136

MP2110A-032

MP2110A-142

MP2110A-049

MP2110A-139

MP2110A-033

MP2110A-143

MP2110A-080

L

MP2110A-035

MP2110A-145

MP2110A-084

L

MP2110A-036

MP2110A-146

MP2110A-085

L

MP2110A-039

MP2110A-149

*18:
*19:

*20:

BERT A7 3> %7713 MP2110A-x55 DMEWEA,
BfrA 7 v a it MP2110A-x54 ERIFF S ERF D R g# cE £,

MP2110A-x84 N ME T,




A.2 BERT

A.2 BERT
A2.1  FiEMERE

FKA21-1 HBEHRE-1ERE

= &
W& 72
Frequency 10 MHz
JEE) I e +10 ppm *1
F 7y il +100 ppm*2
Ext Clk In SNERID R 7 ey 7% N T3 k% RE
Frequency MP2110A-x93 &L MP2110A-x93 Y
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 fH &y
Amplitude 0.2~1.6 Vpp
Waveform I FI- 1L ERLHE
ke MP2110A-x93 &L MP2110A-x93 &Y
1/40 1/16*3
1/40%4
Sync Output
Output Signal Type | 1/8. 1/16. 1/40. Pattern Sync
Output Level NAL~L (Von): —0.2~0.05V
r—L~b (Voo): —1.2~-0.7V
Connector SMA. female

*1: BIEEA 1 RRH®RICBNT

*2: WERZ vy 7R DB A7 2y MNliEE R RE, 2T v 1L THIMDFRE

*3: BI{EE YR —b 9.5~14.2 Gbit/s DLX

% 4: B{EE YL —bh 24.3~28.2 Gbit/s D&E

F
%
A
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& A21-1 FHEHEE-HEE (RE)
I5H g
Clock Output™s
Clock Source *6 Ch1/2, Ch3/4
R MP2110A-x93 L MP2110A-x93 Y
1/4 1/2%3
1/4%4
Amplitude 0.3~0.5 Vp-p
Duty 50+10%
Connector SMA. female
Termination 50 Q. AC f5 &
Operation Bit Rate MP2110A-x93 &L MP2110Ax93 &Y
S S ebe) S S e
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
OTU4 27.952493 OTU4 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
OTUZ2e (10GbE FEC) | 11.095728
0C-192/STM-64 9.95328
0C-192/STM-64 FEC | 10.664228
(G.975)
OTU2 10.709225

% 5: Test Pattern 73 PRBS & 1/16Clock Pattern M &2 H 71&41. 1/2Clock

Pattern ® LI IS EHA,

*6: MP2110A-x14 DA

*7: Eyhl—h% 1 kbit/s A7 v 7 TRIE ATHE

A-10




A.2 BERT

A2.2 INILARINA—UBAERS
& A22-1 PPG
15H &
Data Output™?
Number of output | MP2110A-x11: 1 (Data Out. Data Out)*2
MP2110A-x12: 2 (Data Out. Data Out)*2
MP2110A-x14: 4 (Data Out, Data Out)*?

Amplitude
Setting Range 0.1~0.8 Vp-p/0.01V AT7v7 7=z k)
0.2~1.6 Vp-p/0.02V A7~ (GEEHH TI)
Accuracy i EED+20% +20 mV ™3
Data Crossing 50%
Accuracy +£10% ™3 *4
Tr/Tf REAE 15 ps™3 *4(20~80%)
BRAE 17 ps™3 *4(20~80%)
Jitter N OANIL MP2110A-x14
RFEMHE S ON A REEME S ON [l
Jitter (RMS)*3 *4- *5-*6 | 600 fs 900 fs 600 fs*8, | 900 fs*8,
900 fs*9 | 1200 fs*o
Intrinsic RJ (RMS)*> 400 fs 600 fs 400 fs*8, | 600 fs*8,
e 800 fs*9 | 1000 fs*9

Output ON/OFF ON/OFF 810z #EEEHV
Data/XData Skew | +8 ps LA *3 *4

Connector K Connector (f)
Data Format NRZ
Test Pattern PRBS: 277-1, 279-1, 2715-1, 2723-1, 2731-1
figh S — 1/2 Clock Pattern, 1/16 Clock Pattern
Pattern Invert ON/OFF

External ATT Factor |0~30dB/ 27>~ 1dB
Data & Data M /I OFERHMEZR R 7 HE

Error Addition Single

*1: F—FHHOHEE X, MP2110A Yo7V 7 2a—7 (MP2110A-x24 H
0) CHIE. Zav s 1% TV T Aa— T DA I

*2: Bl &I I ARE

*3: 25.78125 Ghit/s IZFB\ T
*4: #&ME 0.3 Vpp

*5: 25+5°C (TR CHIE

A-11
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*6:
k7

*8:

*9:

T AN —> PRBS 2731-1
T AR REZ—2 1/16 Clock Pattern

Chl BX O Ch2 BIERHT 7y Z7JFIZ Ch1/2 2R
Ch3 BL U Ch4 HIER I/ 2y 71T Ch3/4 23R

Chl BX U Ch2 BIERIT 7 2y 7JEIZ Chd/4 23R,
Ch3 BXE Ch4 HIERITZ 712 Chl/2 28R

A-12
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A23 RYRHi

#= A23-1 ED

15H R

Data Input
Number of Input MP2110A-x11: 1 (Data. Data) v 7 /xR ZE#BAT))
MP2110A-x12: 2 (Data. Data) G > 7V R, ZE#AT))
MP2110A-x14: 4 (Data. Data) G > 7V R, ZE#AT))

Data Format NRZ. ~—7% 50%. > 7 VT RE- I3 A S
Amplitude 0.05~0.8 Vpp
Termination 50 Q. AC fti&r (DC Hisrid 50 QEHTZ LT GND (24 4)
Threshold —0.085~40.085 V*1, 1 mV A7 v~/
Sensitivity RFAE 25 mVp-p*2 *3 (25+5°C)

BKME 40 mVp-p*2 *3
Connector K Connector (f)
Jitter Tolerance*2 *4 Sinusoidal jitter

amplitude

5Ulpp [ 1

0.05 Ulpp| 1

100 kHz 10 MHz 100 MHz

External ATT Factor | 0~30 dB*5. 27>~ 1dB

Test Pattern PRBS:277—1. 249-1, 2215-1, 2223—1, 2231-1, /XZ— {5 A]
%1: YU NTUR AT, SN BAR Y 0 dB D ex I~
*2: B hl—b 25.78125 Gbit/s, 7 A% —2 PRBS2731-1. 7/l ﬁi
R

k31 v —IH U2, =T Ny THHCB T

F
%
A

*4: #RiIE 50 mV

*5: FRINDHLEVMELL, SRR BRECHIIEL72E T,
HERIKOL BT
ERRfE= g5 xq0

ATT

T ERfE= 85 % IO(W)

— o ATT
A7Y7=1.0%x10 20

A-13
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#= A2.3-1 ED (=)

IEH R

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 ANME B ORI E R (7 V75

Detection

History Sync loss. Bit Error (7% Uty M HE
Gating

Gating Unit 1#~9 H 23 KR 59 45 59 #

Cycle Single / Repeat / Untimed

Current On/Off TIVEEZ 23 ATRE (Off IRel LR & e [ TR E L7 IR ] CO R B 72 %)
Result Time Start Time. Elapsed Time. Remaining Time

Progress Bar

WEEE L —7F57 N—B TR

PPG/ED Tracking

Test Pattern

*6: T ARZ— LIEFRI

A-14




A8 VTV T R2—

A3 2T Ra—7

A3.1 FyRILERK
RKRA31-1 FypRILER

FFarws4 ChA ChB ChC ChD
MP2110A-x21 BERTF Yy | BRIy | EL L
MP2110A-x22, MP2110A-x32, | JtF¥>/v HF v L L
MP2110A-x42
MP2110A-x23. MP2110A-x33., | ExF v/ | FvxL L L
MP2110A-x43
MP2110A-x25, MP2110A-x35, | #&L SMF Input L L
MP2110A-x45, MP2110A-x85 FTF v R
MP2110A-x26, MP2110A-x36, | #&L MMF Input L L
MP2110A-x46 T ¥R *2
MP2110A-x30. MP2110A-x40, | SMF Input SMF Input SMF Input SMF Input
MP2110A-x80, MP2110A-x84 | JtF ¥ x/L*1 JTF ¥R JTF ¥R JF ¥R
MP2110A-x39. MP2110A-x49 | MMF Input MMF Input MMF Input MMF Input

HF e | EF e | et | et

*1: MMF Input &L
* 2: SMF Input #L
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A32 HiE%eRE

&KA32-1 HBEHERE-1HRE

IEH

Sampling System

Sampling Mode

Eye. Pulse, Coherent Eye. Advanced Jitter™!

Test Pattern™2

MP2110A-x62/x95/x98 MP2110A-x62/x95/x98
HL W IBHD *3
Variable Variable, PRBS2/7-1 (127 symbols)*4,

PRBS279-1 (511 symbols) *4,
PRBS2711-1 (2047 symbols)*4,
PRBS2~13-1 (8191 symbols)™*4,
PRBS2715-1 (32767 symbols) *4,

SSPRQ (65535 symbols)*4

%k 1: MP2110A-x96 #53EFD A 3% T nl 6E

*2: Trigger 43 & FIZ LA CEIME
MP2110A-x8x L4k 1, 2, 4., 8, 16, 32, 40, 48, 64
MP2110A-x8x:1. 2. 4. 8., 16, 32, 64

% 3: Pulse/Coherent Eye (Z3WTLL F O/ Z—f#Hr3FTRE (Variable TlX
fE AT A AT
PRBS227-1 (127 symbols), PRBS249-1 (511 symbols), PRBS2/11-1
(2047 symbols), PRBS2713-1 (8191 symbols), PRBS2~15-1 (32767
symbols). SSPRQ (65535 symbols)

*k4: Symbol Rate DEMELRAEFLFHIZLL T DL Y, Symbol Length 23[F L T
AU AT AT RE
MP2110A-x8x LA%+:9.95~60 Gbaud
MP2110A-x8x:49~120 Gbaud
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= A3.2-1 HBHAE-HEE (1)

IHH g
Number of Samples | 1 Hif LD 7 144
<Eye>: 1350, 2048, 4050
<Pulse. Coherent Eye>: 512, 1024, 2048, 4096, 8192, 163845
Sampling Run: Vo7V 73
Hold: H>7Ur 7z
Display Ch A: ON/OFF, Ch B: ON/OFF. Ch C: ON/OFF. Ch D: ON/OFF
Accumulation Type | #EFERRO ik
None: BREFREL
Infinite: T R A g R R

Limited: RESNI 7V E R A CRER R
Persistency: {5ESAVIZREF DAY TN EFRNF R
Averaging: {REINCMEEAE FHLCERR (AHH)

Sampling Mode 7% Advanced Jitter ®Fj(Z Infinite. Limited ¢ A 341 7] HE

Limit Type Accumulation Type 7% Limited 5% ERED BFEE T RME24EE
Time: RIERFM D E E R 2 2 D LT E S 11
Sample: RBRFEY TNV ET TNV 25 S ERE IR

Waveform: #IEERBIED R TS5 B A B A58 EE 1
Pattern™e:  fES X — L HNRER G B EB 25 EHIE=E 1

Averaging [On] (29 D&, PRI A S ffi
TROELOEND ML= T HEITRINTEET,
P TV E—RD [Pulsel
BTV 7 =R [Coherent Eyel, Test Pattern 7% [Variable] LAS}t

Clear Display B T A 27 )T

Auto Scale Time Scale. Amplitude & Fi# fEIZ H Bi% &35

Auto Scale + Auto Scale & Reference Equalizer @ Calculate #5£/TL729 %2 C Sampling %
Calculate + [Run] 127%

Sampling ™7 Calculate (2R L7 &EIE Sampling % [Run] (ZL720»

Accumulation Type 7’ Limited, Limit Type 3 Pattern ® L&, EREIILTND
Pattern 7372177 —# & IUEL | fER AR R

Fast Sampling MP2110A-069 FEFAHIF: 1x
MP2110A-069 #5#HF:  1x. 4x. Auto CTHIVE X A HE

*5: Coherent Eye 7> Test Pattern 23iX EIILCWAHEA . 16384 [EH E
*6: Sampling Mode |2 [Eye] A% EL7-EEITEINARA]
*7: MP2110A-x62 F7-1% MP2110A-x95 #4#iRF0D 7R
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& A33-1 FREERE

IEH

gLy

Recalculate Option

FEMEL TR BT A— B E bR TE
Symbol Rate (Clock Rate D% A J) 7 %5& Symbol Rate 23 H #i5% & S415)
Clock Rate (Symbol Rate D% A )9 5H& Clock Rate 73 HBiik EZi15)

Symbol Rate

Scope T ¥ RN ASIENDIEF DR —L— e fEiE
MP2110A-x8x LA D Scope A7z :
100 Mbaud~60 Gbaud. 1 kbaud step
MP2110A-x8x @ Scope A=y :
500 Mbaud~120 Gbaud. 1 kbaud step

Clock Rate

Trigger In IZAJSb 7y B AR E
MP2110A-x8x LS D Scope 47T a:
100 MHz~15 GHz. 1 kHz step
MP2110A-x8x @ Scope A7 ar:

500 MHz~32 GHz. 1 kHz step

Tracking

BERT %7213 Clock Recovery 473 ar ME#H SN TWAEAIC
Symbol Rate., Divide Ratio Z D47 2L T ESIIZ3% E DAL T HHERE

Acquire Clock Rate

Trigger In IZA ) CWA 7y 7L —RHIEL T Clock rate %z 5 HT
(Data Rate ™IH% Divide Ratio D% EIZIN U T H B EXiD)

Divide Ratio

Clock EA T —HD 3 (1~99, 7272L. Pulse/Coherent Eye Mode I% iz
TEWRFD A ENE)

MP2110A-x8x PA4h:1, 2, 4, 8, 16, 32, 40, 48, 64™1

MP2110A-x8x:1. 2. 4, 8, 16, 32, 64

=
X

Divide Ratio Detect

Divide Ratio H EhihHiH%4E

Precision Trigger*2

Enable ON/OFF (Trigger Clock AJ)JE %7 2.4 GHz LA £ T ON #lRE
Reset Precision Trigger FH PNl (EAEZ P 3 D1 RE
Alarm W EE2S B B Cl3e o e G B e — FITIRBE R R 3 2 Bk hE
Scale/Offset
Unit T [f] 267 O Bl LA O Fi5 7
UL Time(ps)

UI On Screen B FICRRT D UL Bata e

Eye. Coherent Eye Mode: 1~100 UI (1UI step)

Pulse Mode: 1~65535 UI (1 UI step)
Offset RUAAE (256 L COBERA 7 o MR E

0.00~32768.00 UI (0.01 UI step)
Sampling Mode 7% Pulse |Zi% EIIL TV D5 E D B A %)

k1: 48 1% Version 6 LL&TXI&
*2: MP2110A-x24 FA#IRF D A 5% iE I HE
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= A3.3-1 BERE ()

I5H

gl

Software Delay

T L N AR A IEA RE

UI On Screen

—

UI On Screen

—

UI On Screen
2

UI On Screen
2

Channel A: Ul % ps I[ZHAFE L TFoR (0.1 ps step)

Channel B: + Ul % ps (ZHELTE (0.1 ps step)
Channel C: Ul % ps [ZHHEL CTFER (0.1 ps step)

Channel D: Ul % ps (ZHAE L TFor (0.1 ps step)

Pattern Length
Tracking

Manual

Pulse. Coherent Eye Mode Cfifi D EVIAI/Z— EDFRE

BERT A7 a3 *3, BERTS THREL CWAONF—U RIZhTyF T
PPG Chl, PPG Ch2, PPG Ch3., PPG Ch4,
ED Chl. ED Ch2, ED Ch3, ED Ch4

# A.3.2-1 @ Test Pattern 2 Variable O &XIZ5RE 7l HE,
FEITAZ—EEEE

MP2110A-x8x LAt :
MP2110A-x8x:

2~32768 Ul
2~8192 Ul

A34 HIE

% 3: # A.8.2-1 @ Test Pattern 7° Variable UISMIGR TSI TCWAIGA . RTE
T&EEH A,

= A34-1 HIE

IEH

gLy

Signal Type

K GTF ¥ RNVDIEFHAT R TE
NRZ. PAM4*

Active Channel

ChA. ChB.ChC.ChD £#»* 1Channel 3%,

Marker

X1: ON/OFF, X2: ON/OFF
Y1: ON/OFF, Y2: ON/OFF

k: MP2110A-x63 £7-13 MP2110A-x95 # i D 4 PAM4 %38 4R A HE
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= A3.4-2 ROE/EFREIE

IHHE

Mg

Marker

Measurement Select

Item Selection

Measuring Area

Signal Type 7% NRZ i & THHF v /L Tldk, LN OIE HHIE D 7T HE
One Level. Zero Level, Eye Amplitude, Eye Height. Eye Height (Ratio).
Crossing. SNR. Average Power (dBm)*1, Average Power (mW)™*1,
Extinction Ratio™1, Jitter p-p. Jitter RMS. Rise Time, Fall Time.
Eye Width, DCD., OMA (dBm)*1, OMA (mW)*2 *3- *4 VECP*2,
OMA at Crossing™2 *3 *4 TDEC*2, RIN OMA™*® *4 *5_Crossing Time.
Amplitude P-P

Signal Type 7% PAMA4 % & CoHHF v /L Tlik, LA FOIE HHIE D 7T 6E
TDECQ™2 *5, Outer OMA*2 *3 *4_ Quter ExR*!, Linearity. Ceq*2,
Partial TDECQ™*2 *5, 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 *
5. Transition Time (Rise/Fall)*2 *5, Transition Time (Slow) "2 *5,

Over/Under-shoot™2, P-P Power™, Power Excurtion™!, Noise Margin*2 *
5, Partial Noise Margin™*2 *5
Signal Type 7% NRZ i% & ThHF v /LT MP2110A-x96 N EHIN TNDHEET
&, LLUF ooIE B BIE D FTRE
TJ (User Define) *6, RJ (d-d). DJ (d-d). J2 Jitter, J4 Jitter, J9 Jitter,
Eye Opening*6, RJ (rms)*7, PJ (p-p)*7. DDJ (p-p)*7. DCD*7, ISI (p-p)*7.
DDPWS*7, PJ Frequency *7 *8
Measurement Select 75 4 T H £721% 32 THH £ TERINL THERAEFK R ™9
Channel, Current Value. Average. Std.Dev, Min, Max

HE B e~ — W R

k10 JEATIOT ¥ RIVIRIREFD F

% 2: Version 7.02 LLRIIIETF v R /VEIRIFD I, Version 7.03 LIEIXERSE
5 5 %t

*3: FEX. Channel FFO BN L mV
*4: & Channel X OMA Tl372< VMA L&D

* 5! Sampling Mode 7° Coherent Eye T. Test Pattern 7% Variable LA# o
IR I E T HE

*6: BT H D TJ Measurement BER IZH5ES472 BER
% 7: Sampling Mode 7% Advanced Jitter &% & FFIZH] E 7T HE
*8: ZEENE 5 TITRIEA AT

% 9: Version 5 Tl% 1~4 T H F TR
Version 6 LARETlX 1~32 HHH FTxL
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=R A3.4-2 IRIE/EERGAITE (F)

IHHE

Mg

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

Optimize
TDECQ Histogram

Noise Coefficient
Configuration

Eye Heights/Widths
TDECQ

NRZ JEH H IR 23 &

0~1 UI (0.01 UI step)

0~1 UI (0.01UI step)

10~90%. 20~80%

0~9999.9 ps (LPF ffi ANRED % Tr/Tf %4l 1F)
SNR O /A RN E T DM EE R ELET .

Zero Level + One Level

Zero Level
One Level

PAM4 HIZEH B IZBI D% iE

“Track to Middle Eye Timing”:
Middle EYE O AHA ELAELL £,

Offset from Crossing:
Width:

Percentage:
Correction Factor:

“Independent Timing”:  Upper. Middle., Lower & #\LE 1V U 7oL FH 2 F UE
LLET,

“Maximum Eye Width”: Eye Width 73 K& DHRIE SIS DB O ez FLvE
ELET,

Eye Height 23 KERDAFIZ FLUEL L F97,
Peak Power ZHDHLEVWMEE 1UL O 7 kT DR TRELET,
WD B KMENOT > T NAEITK U THRE LI RO EE KT —ELET,
WO /AMENSY 7T NV EBITH LU TR B LI RO EE i/ T —ELET,
e RKRT— i/ NRTU—DF% Peak Power ELET,

0 #E LT AE., DR KMl /IMED 7% Peak Power ELET,

“Zero Hits”: TV ClReD Eye B O KELARHMEEL THIE
“1E-01~1E-06": 1E+01 step Cix/E. {5 ML CHIEMAEFHELET,
Linearity OHIE LK AZFREL ET,

IEEE Clause 94

IEEE Annex 120D

TDECQ ZHiE T 25L& % SER (Symbol Error Rate) ZiXELET,
9.99E-06~1.00E-01 O T E W RE, *IEEE F721% FC HlHE%E 7T HE,

TDECQ %#|7E 3 % Threshold % IEEE802.3cd D BLE 2 IS E i b 950 % 7%
ﬁiﬂ]\/\ijqo

TDECQ DHfIEFHIMZ R LS OMEEL N T o0& ELET,

“Maximum Eye Height”:

TAPINT AN TEA)T 2 TSN /A RO RF e ELET,
PAM4 JIEIH H I B4 2% E 10
PAM4 HlIZET H > Eye Height/Width (B3 %% & *10

TDECQ {ZBI3 55% &, Signal Type »% PAM4, Sampling Mode 7% Coherent Eye,
Test Pattern 7% Variable LIS DIRFD 3% 7E W RE,

%k 10:MP2110A-x63 £7-1% MP2110A-x95 O 7 3% & 7 RE

A-21




118k A Bk

F A3.4-3 TyAaHEIE

IHHE

gl

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 JEH B IZBIT o5, *
HEREH T TJ(User Define). Eye Opening ZH|E 7% BER Z#X &
1.0E-001~1.0E-018 £ T, 1.0E+001 step TR "I HE
RJ D R User FRE DM ZAM 4 2H8E,
“ON”:  Fixed RJ Factor DfEZ{# H
“OFF”: &5y B AR A i ]
Fixed RJ 2% ON O5E 1M HS AL HMH,
0.01~999.99 ps. step 0.01 ps rms
User (Z&55f5 RO IEFERE
“ON”:  FERMIEAY
“OFF”: AR ERL
DJ @ Scale ##86RE  DJ = DJ(Scale) x| iE# 5
0.01~999.99. step 0.01
RJ @ Scale #i#HHE  RJ = RJ(Scale) x| &k 5F
0.01~999.99. step 0.01

RJ @ rms FHHEHERE R = \/(@uﬁg%%)z — {RJ(rms)}2
0.01~999.99 ps rms. step 0.01 ps rms

Vo RIET D Crossing ED EFE
Auto:  Scope @ Crossing fEZ{HH L, HEIT
Manual: #l|7€ 35 Crossing % User 73 A7

U %MIE T 5 Crossing i
30~70%. step 1%

Pattern Dependent Jitter DFITE LIV 2 #HE, Advanced Jitter RFIZER TE I HE,
“ON”: DDJ % PDJ LU CHIER LA FR
“OFF’: DDJ O FFHIERE RAE2FoR

PDJ Measurement ON D% EFRE, PDJ B ICH WD T4 NVH DR E HALT Hz

%%L
R

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 4M 50 k 12k 80 M 20 k

STM-256 - 80 k 20 k 16 M - - 320 M -

Jitter ZHET 5 Edge DYIVE: 2, Advanced Jitter RFIZF% E Al HE.
“ALL”: N2 E0ER - LH TR0 ER 5 2 E
“Rising”: b ESVEBO HHE
“Falling”: 25 FH0EBO Z 1T

KR EIICCTTT7 EORERORIG T 2EBORE REKRERD

ki MP2110A-x96 #5HEFD A 7% E nl 6E
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*A3.4-4 ERNISL

IHHE

Mg

Histogram
Target Channel
Axis
Marker
Result Display

Histogram #IE 2B 58 &k RE

ON. OFF Active Channel %l &
Amplitude. Time

X1.X2,Y1.Y2

Mean, Std. Dev. p-p. Hits

& A3.4-5 TRIUTAE

IHHE

Mg

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 | EIZBE 9 55% EHEHE
Channel Z &2 On/Off |4 AT RE
HIET 5 Mask 27 74 /LD HiEER

One Shot

Continuous

Mask ONIERR E 7 5448 E 9 D% ARE
Zero/One/Crossing

Alignment Marker

X1, AX,Y1.AY
Display On/ Display Off
—~100~+100%
Hit Count. Hit Ratio 751
1~999999999*1
1E-12~9E—01*2
ON/OFF
Mask &2\ T Mask A2V 7 Ol RA21TH6RE
—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 /£ Fail Sample [FR{E

*2: MY INVERESNT-MERE T Hit Count % H 17X T
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#= A.3.4-6 Equalizer*:

IEH g
Display Equalized “ON”: Reference Equalizer {LEE% DA TR
Waveform

“OFF”: Reference Equalizer ZLERRDIE A For

De-embedding

Mode

Flip S-parameter

4 Port Numbering

Antialiasing Filter

% Embedding/De-embedding ZLHIZ B DHRERR E, *2
KERFEARIATT 7 AV 1X 82p. sdp

De-embedding 1% 3 DFE T E M RE,

“Embedding”: s2p/sdp T —H A AT 5T DA 2T A UL A S
“De-embedding”: s2p/sdp 7 —ZFitE&bRETH a7 AP UEE FE
S-Parameter @ Port E#% (23 25% &, ON K S12 ZF et L TEH 3%,

sdp 77 A NG HFIAFEED Port THRICETHRE, AJIAR—F% Portl/2 7>
Port1/3 7538 4R A HE,

“ON”: s2p/sdp 7 7 A VIZFEEL S TN D JE I B B A o T
Antialiasing Filter % 3%
“OFF”: s2p/sdp 7 7 A VAT G AL S AU TUND JE Iz s PH A o0 A ek

Antialiasing Filter Z i f L720

Equalizer Tap

Optimization

Number of
Precursors

CTLE IEEE, CEI CHlES 5 CTLE MLFRIZB 9 HHkheR &, *3
File CTLE % &7 7 A N Dt 3A > DFHE
FFE FFE AP PE 3 DR RERR ., ™4
Equalizer Type Reference Equalizer ® Tap # H &G H 3 2LE O R FIELH ELET,

“TDECQ”: TDECQ 73t 725 89578 Tap £a5% it &
“Linear”: EYE B O3 K&ELA2D L7 Tap (REcx 515
“Calculate”: Tap O it H % FT,
FHESE T, SHENIEFE K T LI E9) % Status THICERD
“Tap Count”: Reference Equalizer ® Tap #X, 3~21 O#il#H T & FIHE
“Taps”: Reference Equalizer JLEEIZHVNTUWD Tap #2255, /NS 6
AL ETRIE FIRE,
“Status”: HIEIZE4TL 72 Caleculation NIEH#& T LIzhERT 757

Tap DOcECIRFO T LTV R L3R
“Fast”: fE{bl ~LaMEOAS, FHERERIASE Y,
“Auto”: AL ~ULAEN, FHERFE ARV,
0~(Tap Counts—1) F CTHEFHE,

*1: Sampling Mode % Coherent Eye IZiZEL. 7> Test Pattern 2%
Variable LAAF O LI ZALER AT REZR A 2T A VRS RERR &

% 20 FERT v R/IE. MP2110A-x98 #E#i IR 0D 4 5% 18 n HE
YeTF v 21T MP2110A-x95 F7-1X MP2110A-x98 #& ki oD 7 3% 7 7l BE
Scope A7 a7y MP2110A-x8x D55 1%, MP2110A-x62 ##lRF 0D 7
FEATARE

% 3: MP2110A-x98 f5#ik5 0D 2% & vl HE

k4: MP2110A-x62 £7-1% MP2110A-x95 #5350 5% & Al HE

A-24



A8 VTV T R2—

A.3.5 Utilities

= A.3.5-1 Utilities

IEH

gLy

EYE/Pulse Shot

Result Fi A A—% jpg £7-13 png RO EE 7 71 /L EL TRIF

Inverse Background
Color

EYE/Pulse Shot V7 O% KL THRIF

Waveforms Only

Result V4> RO DB R RTIT O B %717

Waveform Color

RAEREREOW I D7 FT — a7 —7 ViR 3 5k
“Color Grade”. “Gray Scale”7>5i R

Color Select

Waveform Color 73’Gray Scale”7% i& I D FEA 6 2 36 R 9~ D% BE

“Yellow”, “Blue”., “Green”, “Pink”, “Orange”. “Light Blue”. “Light Green”.
“Red” iR

TDECQ HIE MA =T PSR THMSLL TR E DS /T E

Mask Color

Mask Test BFIZF RIS Mask D 4% 5K 9 HHERE

Preset Information

W2 R T DI FOFIR R RIRT HHERE

Label EYE/Pulse Scope [ A | 2T B D L -5 2 o9 HHRE
Add Label 1 1 7V 2 KR, i RSC7$01023 3057
Delete Label FRLTNDT L2 Hll bR
Trace Memory T TE B2 NS AE DICARAT S 2 RE
Trace Memory “Set”: FRINTNDET XY RIVDOW T —H e AF
“Clear™: RAELTZ I T — 2 2Bl R
7T 7 RRE—R FRE—ROYIEZ
“Overlap™ 1 ODTIT7TTRTOFT ¥ RNV ORFETRR
“Single”™: TITAT T ¥ RV O EE R
“Tile”: 757 VT % 4 53EILTE T v RO A TR
Control Ch WET ¥ RNLE—ROYIEEZ
“AlN: EF XY RNIBETRELE T
“Single”™ Active Channel DA ELZZEE (—HEREIZRD)

Pattern Capture

FRPETAZX LT Test Pattern s ED 1 B O RIERT —%%7 7 /VICH
T3 588, TXCH Ch IZxLTT — X% k{77 %5, Sampling Mode 7
Coherent Eye, Test Pattern 7% Variable LA/F CSEAT Al HE,

RAFHEED 1UL H7-0 oW At GUI 2263 E Rl HE,
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A3.6 {R=F
* A36-1 KIE
15H R
Calibration Amplitude DIEIE G771y NN =7 VT (FH%)

Application Test

B L O/E Module B E 7 - B2 DI IE
H 2 WrikEe

A-26




A8 VTV T R2—

A3.7

(Before Damage)
Jitter. RMS

KFESRT Ls
% A.3.7-1 Horizontal System (MP2110A-x8x LI4} @ Scope # 7S a & k)
I5H g
Trigger Clk In
Connector SMA Connector (f.)
Termination 50 Q. AC 56
Trigger Clock 0.1~15.0 GHz
Frequency 2.4~15.0 GHz |28 T Precision Trigger #iE% ON (Z5% E I HE
Trigger Clock RFMHE 100 mVpp. i KE 200 mVp-p™*!
Sensitivity HRFEME 200 mVp-p*2
Maximum #&%/IMHE 1.2 Vpp
Amplitude
Maximum 2Vpp
Amplitude

1.25 GHz LAk 15 GHz LA T
fREME 0.4 ps. IAfE 1.35 ps
0.1 GHz V) E 1.25 GHz £ :
RFME 1.0 ps. HKME 1.5 ps
2.4 GHz UL | 15 GHz LA T C Precision Trigger i% 72 ON D&X:
fRERME 200 fs*3 "4 fr KfE 280 fs*3
MP2110A-x30. x39, x40, x49 #&HF
1.25 GHz LAk 15 GHz LA T
fRFEME 350 fs, mKME 600 fs
0.1 GHz Y4 E 1.25 GHz £ :
REFEME 1.0 ps. IKME 1.5 ps

*1: 1 GHz LA F Tl AT THUE

* 2: Precision Trigger »% ON D&

*3: MG3695A F72IIAH Y fh D IEFXIE H /)% Trigger AJJIZ#HzRE L CREAfh
*4: 25+5°C IZRB W T
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% A.3.7-2 Horizontal System (MP2110A-x8x @ Scope 77 3 & &)

IEH Ik
Trigger Clk In
Connector K Connector (f.)
Termination 50 Q. AC f5&
Trigger Clock 500 MHz~32.0 GHz
Frequency
Trigger Clock 20 GHz A :
Sensitivity KAl 200 mVp-p
20 GHz YL I-:

B KMHE 450 mVp-p
RFEME: 100 mVp-p (12~20 GHz (28 0C)

Maximum /IMHE 1.2 Vp-p

Amplitude

Maximum 2 Vpp

Amplitude

(Before Damage)

Jitter, RMS 2.5 GHz UL |- 32 GHz LA F:

REFME 175 fs, HAME 300 fs
0.1 GHz ULt 2.5 GHz A :
RFME 1.0 ps. HKME 1.5 ps
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A38 TIURIIRTL
FA381 FIHLLURTL (MP2110A-x8x LSO Scope 473 ##ikE)

IER X
Sampling Speed 150 kSamples/s, Nominal
Effective Sampling 250 kSamples/s. Nominal
Speed Number of Sample = 1350, Symbol Rate = 25.78125 Gbaud.
Clock Rate = 6.4453125 GHz. Eye Mode, Ul on Screen = 2 UI (28T
Process Speed Reference Equalizer ALEEFELhH E

Nominal 130 ksps @ 26.5625 Gbaud. Test Pattern = SSPRQ
Coherent Eye #% & #

£ A3.82 TIAIIATL(MP2110A-x8x () Scope AT a f&& k)

S| RE

Process Speed MP2110A-x69 FEFEHFE:
250 kSamples/s. Nominal
106.25 Gbaud. Test Pattern = SSPRQ. Coherent Eye. UI on Screen = 2UI
BREIZFRNT
MP2110A-x69 #A#iE:
1 MSamples/s, Nominal

106.25 Gbaud. Test Pattern = SSPRQ. Coherent Eye, Ul on Screen =
2UI, Fast Sampling 4x % EIZFBVT

A-29



118k A Bk

A39 BRFrRIL

TKA39-1 BRFrrILHEEE

IHH

gLy

Amplitude Setting

Digital Filter

Scale fiEdiho> Scale 7% E, ChA, ChB 2Ll FOF%E I HE
1~200 mV/div. 0.1 mV step
Offset fEfh D Offset 3. ChA. ChB FLIZLL O E R FE
—-500~500 mV. 1 mV step
Attenuation Data Input (ZHHR SO ELROWE B2 A )T 58, Ao &IHEEIL
T Amplitude Scale/Offset F3 I OVHIE it 44 1E 9~ HHEHE
0.00~30.00 dB. 0.01 dB step
Tracking ™ Active Channel @ Scale, Offset, Attenuation OfE%ffl Channel |Z Tracking &
T HHERE
ON/OFF
Channel Math* ChA & ChB O FfE A Him 3 D hE
Channel Math ON/OFF
Enable
Define Function HEHEGEORE
ChA + ChB
ChA - ChB
ChB - ChA
Scale Channel Math & & FF£REFD Vertical Axis @ Scale % &
1~200 mV/div. 0.1 mV step
Offset Channel Math {5 #& R #£ RIFOD Vertical Axis @ Offset 7% /&

—1000~1000 mV, 0.1 mV step
VI =THIIEZE L . AT v L O R EZ 33 GHz #FicE7zid 40
GHz il i S 51 R
Sampling Mode % Coherent Eye IZi% L, 22> Test Pattern 73 Variable L1}
DEEDTFRTE I RE

k1 MP2110A-x21 $5HHC 3R E AT
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& A392 BRFvrILERE

BB R
Data Input ERA T T
Connector K Connector (f)
Termination 50 Q. DC #&&
Maximum +2 V maximum input before damage
Amplitude

Dynamic Range

Amplitude Accuracy

Bandwidth (-3 dB)
Flatness

Noise RMS

+400 mV*1
£2% of reading + offset amplitude accuracy (refer to below fig.*2 *3)
25 s Scale = 250mV/div
e Scale = 200mV/div
20 | === Scale = 100mVidiv 4/‘
R e Scale = 50mVidiv /?/
> e Scale = 15mV/div i /
f| 15 | e Scale = 1mV/div =" —— ﬁ
= 10 —— ;,/
5
0 |
0 50 100 150 200 250 300 350 400
F 7ty NERE L DZEE (mV)
RFEMHE 40 GHz
fRFfH +1 dB (10 MHz~30 GHz)

RFEM 1.5 mV
BKMHE 2.5 mV

*1: Relative to amplitude offset
%20 EBICIE FEfti 1%
*3: FHEB IRIBOME A 400 mV THZ L MELEN 50 mV DA
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IRIZ D AIEE oty hEREDE
400 mVp- 150 mV
Zr—IL / PP . /
50 mV/Div. / |
WAL X / ./
200 mV >R 7
/
Aoy EEE | (i i __\[i __________________________
50 mV > £
LR 1y ) \
200mv "
It PEELDE
250 mV

ZOBITIE 1 L-LDEE (200 mV) &4 7y hEE (50 mV) &D7EIE 150
mV T3, 27—/ 50 mV/Div.D7 77D, EJE7 150 mV 2k 9 DR IR
X 8 mV T, 1 L-ULDOREEIIROEBVFHAELET,

200 x 2% + 8 =12 +12 mV

0L~ ULOELE (200 mV) &4 7y NELE (50 mV) ED7EE 250 mV T,
A4 —)L73 50 mV/Div.?D ., FEEZE 250 mV IS T HIRIEEE L 11 mV T,
0 L-)VOREFEIZIRDOEBVFELET,

200 x 2% + 11 =15 +15 mV
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A.3.10 FFvRIL

= A3.10-1 FFvRILEEE (MP2110A-x8x LIS+ 0 Scope AT 3 & #i8)

IEH

gLy

Amplitude Setting

Scale HEths AT L0 Scale #% i€,
1~200 pW /div. 1 pW step
Offset fEllhs 27 20 Offset #% &,
—500~500 pW. 1 uW step
Attenuation Data Input (ZHHR SO ELROWE B2 A )T 58, Ao &IHEEIL
C Amplitude Scale/Offset 35 X ONHIE #& R4 A IE 3 HHERE
0.00~30.00 dB, 0.01 dB step
Tracking ™ Active Channel @ Scale, Offset, Attenuation OfE%fl Channel |Z Tracking &
B oHERE,
ON/OFF
Channel Math BEREMEL

Filter Selection

O/E Input Port O#5#% No Filter %7-1% Reference Receiver %L Filter (2%
JE P RE
xti% Filter 133% A.3.10-3 @ Filter Response =% [f

Extinction Ratio
Correction

Correction Enable

Correction Factor

TG LA IERERE

ON/OFF
—9.99~+49.99 %, 0.01% step

Conversion Gain

SMF Input . MMF Input o 2 FEFEOME A = —F FHEE I HE

Responsivity

SMF Input . MMF Input J® 2 FEFHOEZ = — % AT HE

Calibration

Conversion Gain / Responsivity Calibration, O/E Calibration

*: MP2110A-x22, MP2110A-x30. MP2110A-x32, MP2110A-x39.
MP2110A-x40, MP2110A-x42, MP2110A-x49 #E#UIF 5 E 7]
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R A3.10-2 FFvrILEEE (MP2110A-x8x () Scope 77 a & &)

IHHE

Mg

Amplitude Setting

Scale HEdhs 27 LD Scale & IE,
1~200 uW /div. 1 uW step
Offset et A7 LD Offset #% Es
—500~500 pW. 1 uW step
Attenuation Data Input (ZEHRS OB ESRDOBE B2 AT 5 Ao &ICHEL
T Amplitude Scale/Offset 35 JOHIE RS Bz 4l (£ 9 D8R
0.00~30.00 dB. 0.01 dB step
Tracking Active Channel ® Scale. Offset, Attenuation Ofii% . it Channel (Z Tracking
SHDHHRE,
ON/OFF
Channel Math HERefEL

Filter Selection

O/E Input Port ®#k% No Filter $£7-1% Reference Receiver il Filter (Zi%
iE Al
st Filter (332 A.3.10-4 @ Filter Response %% [

Extinction Ratio
Correction

Correction Enable

Correction Factor

THE LA IERERE
ON/OFF

-9.99~+9.99 %. 0.01 % step

Conversion Gain

SMF Input Ao fi% = — 3 T he

Responsivity

SMF Input fHOfEz = —4 3% nlHE
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= A3.10-3 FHFvRILIEEE (MP2110A-x8x LI#+ O Scope A7 3 1&#iE)

IEH R
Data Input Je AJ1%i+F ChA. ChB, ChC, ChD
Connector FC Connector (SMF Input. MMF Input)
Fiber SMF Input
62.5 pm GI Multimode fiber, accepts single mode fiber (MP2110A-x30.
x40 LIS HEHIRE)
Singlemode fiber (MP2110A-x30. x40 % #4HHF)
MMF Input
62.5 um GI Multimode fiber. accepts single mode fiber
Wavelength SMF Input

850~1650 nm (MP2110A-x30. x40 LIS 258 1)
850~1650 nm (MP2110A-x40 + x61 &5 kF)
1260~1650 nm (MP2110A-x30. x40 Z#5#k )

MMF Input
800~860 nm
Bandwidth (No RZFEME 35 GHz (SMF Input)
Filter) f2fi 25 GHz (MMF Input)
Filter Response LU ORIt
<NRZ #i#&>

100GbE/4 (25.78125 Gbit/s)

100GbE/4 FEC (27.7393 Gbit/s)

0TU4 (27.952493 Gbit/s)

32GFC (28.05 Ghit/s)

10G LAN/PHY (10.3125 Gbit/s 7.5 GHz) [D] *1

10G WAN/PHY (9.95328 Gbit/s 7.46 GHz) [D] *1
<PAM4 Bikg>3*1

400GbE/8 BiDi MMF (26.5625 Gbaud 8.96 GHz) [D]

400GbE/8 SMF (26.5625 Gbaud 13.3 GHz) [D]

400GbE/8 MMF (26.5625 Gbaud 12.6 GHz) [D] IEEE802.3cd Draft 2.0

400GbE/8 MMF (26.5625 Gbaud 11.2 GHz) [D]

400GbE/8 (26.5625 Gbaud 19.34 GHz) [D]

400GbE/4 SMF (53.125 Gbaud 26.5625 GHz)[D]

400GbE/4 SMF (53.125 Gbaud 38.7 GHz)[D]

400GbE/4 SMF (53.125 Gbaud 39.84 GHz)[D]

64GFC SMF (28.9 Gbaud 14.45 GHz) [D]

64GFC MMF (28.9 Gbaud 12.4 GHz) [D]

400GbE/8 MMF (26.5625 Gbaud 10.35 GHz) [D]

(55.78125 Gbaud, 27.890625 GHz) [D]

(56.666 Gbaud, 28.333 GHz) [D]

*1: MP2110A-x95 F7-1% MP2110A-x98 #4#FF T, Coherent Eye sXE7)>D
Test Pattern 7% Variable LA D% & B ZEIE
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# A3.10-3 FHFvRILEEE (MP2110A-x8x LI#L O Scope A7 av iB#iE) (i)

IHHE

Optical Noise

R
MP2110A-x22, x23. x25. x26, x32, x33, x35, x36, x39 &k I¥
S MP2110A-x54 FEH5#R | MP2110A-x54 #5 i *2
SMF Input. 1310 nm. |fVFEfH 3.4 uWrms RFEE 4.8 pyWrms
OTU4 Filter RKRME 4.3 pWrms AR 6.1 uWrms
SMF Input, 1310 nm, | fRFEfE 5.4 uyWrms RFEfE 7.6 uWrms
No Filter BAME 7.5 p£Wrms MAfE  10.6 pWrms
MMF Input, 850 nm. | XFEfE 6.7 uWrms RFEfE 9.5 uWrms
OTU4 Filter BAfE 8.4 pWrms RAME 11.9 pWrms
MMF Input, 850 nm, | fAFEfE 8.1 uWrms RFEfE  11.4 pWrms
No Filter BARME  10.5 pWrms MARME  14.9 pWrms
MP2110A-x30 F4HRE
eSS MP2110A-x54 FEHE#EF | MP2110A-x54 FAHIE*2
SMF Input, 1310 nm, | f8FEfE 4.8 uyWrms RFEfE 6.8 uyWrms
OTU4 Filter BAfE 6.1 pWrms BARfE 8.6 uWrms
SMF Input, 1310 nm, | fWFEfE 7.6 uyWrms RFEfE  10.8 uWrms
No Filter BARME  10.6 pWrms MAfE  15.0 uWrms
MP2110A-x40 &
ESE MP2110A-x54 FE#E#F | MP2110A-x54 P4 *2
SMF Input, 1310 nm. |fVFEfH 5.8 uWrms RFEfE 8.2 uyWrms
OTU4 Filter &AME 7.3 uWrms BAKAE 10.4 pWrms
SMF Input, 1310 nm. |fVFEfH 7.8 uWrms RZFEE  11.0 pWrms
No Filter ARME  10.6 pWrms BARAE 15.0 pWrms
MP2110A-x42, x43, x45, x46, x49 FEH
eSS MP2110A-x54 FE#EHEF | MP2110A-x54 FAHRIE*2
SMF Input, 1310 nm, | f8FEfE 4.1 uyWrms RFEfE 5.8 uWrms
OTU4 Filter BAME 5.2 pWrms MAE 7.4 pWrms
SMF Input, 1310 nm, | f8FEfE 5.5 uWrms RFEfE 7.8 uWrms
No Filter BAME 7.5 p£Wrms MAfE  10.6 pWrms
MMF Input, 850 nm, | fXFEME 7.0 uyWrms RFEME 9.9 uWrms
OTU4 Filter &AME 8.9 uWrms BRAE 12.6 pWrms
MMF Input, 850 nm, | fXFEE 8.6 pWrms RZFEE  12.1 pWrms
No Filter AR 11.1 pWrms BARAE 15.7 pWrms

*2: MP2110A-x54 BHEHFFOEIX, Tvx/L B OAIZEA T, TDOMOT+

I EIZ MP2110A-x54 FEE#E Ol A1 5,
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# A3.10-3 FHFvRILEEE (MP2110A-x8x LI#L O Scope A7 av iB#iE) (i)

I5H R
Optical Noise (%) | MP2110A-x40+x61 H5ih
eSS MP2110A-x54 FE#EHEF | MP2110A-x54 FAHIRE*2
SMF Input, 1310 nm, |fWEE 4.1 uWrms RFEfE 5.8 uWrms
OTU4 Filter &AME 5.2 uWrms wAME 7.4 péWrms
SMF Input, 1310 nm, |fWEE 5.5 uWrms RFEfE 7.8 yéWrms
No Filter &AME 7.5 uWrms BAKAE  10.6 pWrms
SMF Input, 850 nm, |fUEE 12.2 uWrms RZFEE  17.3 pWrms
100GbE/4 Filter BARME  14.0 péWrms MAME 19.8 uWrms

Mask Sensitivity

MP2110A-x22. x23. x25. x26. x32. x33. x35. x36. x39 & IF

MP2110A-x54 FEf

MP2110A-x54 ik *2

SMF: f{#fH —15.0 dBm
(1310 nm, OTU4 Filter)

MMF: f{t#ff —12.0 dBm
(850 nm, OTU4 Filter)

SMF: f{#fH —13.5 dBm
(1310 nm, OTU4 Filter)

MMF: ft#ff —10.5 dBm
(850 nm, OTU4 Filter)

MP2110A-x30 $&#kir

MP2110A-x54 FEHEH R

MP2110A-x54 ¥R *2

SMF: fX#fE —13.5 dBm
(1310 nm. OTU4 Filter)

SMF: fX#&fE —12.0 dBm
(1310 nm. OTU4 Filter)

MP2110A-x40 #5#HE

MP2110A-x54 FEH5#HEE

MP2110A-x54 57 *2

SMF: ft#ff —12.0 dBm
(1310 nm. OTU4 Filter)

SMF: ft#fH —10.5 dBm
(1310 nm. OTU4 Filter)

MP2110A-x42. x43. x45. x46. x49 f5HE}

MP2110A-x54 FEHEH R

MP2110A-x54 ¥R 2

SMF: {{#fE —14.0 dBm
(1310 nm. OTU4 Filter)

MMF: &M -12.0 dBm
(850 nm. OTU4 Filter)

SMF: {{#fE -12.5 dBm
(1310 nm. OTU4 Filter)

MMF: & -10.5 dBm
(850 nm, OTU4 Filter)

MP2110A-x40+x61 F5HHEE

MP2110A-x54 FEH5#H

MP2110A-x54 7 *2

SMF: f{#fH —14.0 dBm
(1310 nm., OTU4 Filter)

MMF: {t#ff —10.0 dBm
(850 nm. 100GbE/4 Filter)

SMF: f{#fH —12.5 dBm
(1310 nm. OTU4 Filter)

MMF: {t#fii —8.5 dBm
(850 nm. 100GbE/4 Filter)

Mask Margin 2% 0%|ZEI3ZET 26T —OHEE(E

OLMEE BRI
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# A3.10-3 FHFvRILEEE (MP2110A-x8x LI#L O Scope A7 av iB#iE) (i)

IHHE

gl

Maximum Input
Power (Before
Distortion)

Absolute Maximum
Power (Before
Damage)

Optical Return Loss

MP2110A-x22, x23. x25. x26. x32, x33, x35. x36. x39, x42, x43. x45. x46,
x49 FEHRE

RKZFEME —2 dBm (SMF Input), @ 1310 nm. ExR = 8 dB Of5 S &1 HIF

REfE +2 dBm (MMF Input). @ 850 nm, ExR = 3 dB DA 581 I
MP2110A-x30, x40 #A#EF

RFEME +2 dBm (SMF Input), @ 1310 nm. ExR = 4 dB D15 5# IR
<Average>

+5 dBm (SMF Input)., +7 dBm (MMF Input)
<Peak>

+8 dBm (SMF Input). +10 dBm (MMF Input)

MM —27 dB (SMF Input). @ 1310 nm SMF Fiber £
RFEME —20 dB (MMF Input), @ 850 nm MMF Fiber Bt F

Optical Power Meter

Connector

Range MP2110A-x22. x23. x25. x26. x32. x33. x35. x36. x39., x42, x43. x45, x46.
x49 FEHRF
—18~0 dBm (SMF Input)
—18~+2 dBm (MMF Input)
MP2110A-x30, x40 4 #HF
—18~+2 dBm (SMF Input)
Accuracy RFEME£0.55 dB (0~+2 dBm)
R#EfE+0.35 dB (-12~0 dBm)
R#EE+0.6 dB (-18~-12 dBm)
OE Monitor Out MP2110A-x54 53R 2B IS5 CRU e O/E 2 #itk A5 5 H b+
Conversion Gain MP2110A-x30 $4 &k
<SMF Input>: RFME 48 VIW
MP2110A-x22., x23. x25. x26. x32., x33, x35, x36, x39 f&H ¥
<SMF Input>: RFEE 60 VIW
<MMTF Input>: REME 33 VIW
MP2110A-x40 4 H K
<SMF Input>: REME 42 VIW
MP2110A-x42, x43, x45, x46, x49 $5# I
<SMF Input>: REfE 53 VIW
<MMTF Input>: REME 29 VIW

K Connector (f)
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R A3.10-4 FFvRILEEE (MP2110A-x8x M Scope A 7S a & &iE)

= &
Data Input Je AJ1%i+F ChA. ChB, ChC, ChD
Connector FC Connector
Fiber Singlemode fiber (9 um)
Wavelength 1260~1650 nm
Bandwidth (No R#EfE 60 GHz
Filter)

Filter Response

LU F ORI *

<PAMA4 Hi¥g>
53.125Gbaud. 26.5625 GHz [D]
53.125Gbaud. 39.84 GHz [D]
55.78125 Gbaud. 27.890625 GHz [D]
56.666 Gbaud. 28.333 GHz [D]
106.25 Gbaud. 53.125 GHz [D]
107.912 Gbaud. 53.956 GHz [D]
112.5 Gbaud, 56.25 GHz [D]
113.4375 Gbaud, 56.71875 GHz [D]
115.103 Gbaud. 57.5515 GHz [D]

Optical Noise

St MP2110A-x8x #5ifi ¥
1310 nm, 53.125 GHz Filter. | {ftZ&fE 11.0 pWrms
= (25+5°C) THLE BARME  15.8 pWrms

Maximum Input
Power (Before
Distortion)

Absolute Maximum
Power (Before
Damage)

Optical Return Loss

<Peak>
RFEE +1.5 dBm @ 1310 nm D1F S HLH|EF

<Average>
+5 dBm
<Peak>
+8 dBm

R#EfE —24 dB @ 1310 nm SMF Fiber #fiiF

Optical Power Meter

Accuracy

RFME+0.55 dB (0~+2 dBm)
RFME+0.35 dB (~12~0 dBm)
FEE 0.6 dB (~18~-12 dBm)

i (25°C) THE

*: Coherent Eye #% 7> Test Pattern 7° Variable LIF DRI ZEE,

DIET PANAZ B THEIL TCWAT A ZEET,
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A.3.11 CRU (MP2110A-x54)

# A.3.11-1  CRU Input

IEH

gLy

Data Format

Operation Baud Rate

Sensitivity

Maximum Amplitude

Maximum Amplitude
(Before Damage)

B i} /)
Connector

Termination

NRZ. PAM4 available (PRBS pattern)

25.5~28.2 Gbaud
25.5~28.9 Gbaud *1

RFME 10 mVp-p*2 *3 *4
BARME 20 mVp-p*2 *3

800 mVp-p
1Vpp

Zero Substitution Pattern PRBS 215—1 {ZC, 500 bit P4 _k
K Connector (f)
50 Q. AC & *5

%k 1: MP2110A-x59 iBInkE

*2: 25.78125 Gbit/s IZFV T, PRBS231-1 NRZ, Loop Bandwidth = 10
MHz. Single-ended, Mark ratio 1/2, MP2110A PPG %1

*3: MP2110A-x59 B JIRFIE 28.9 Gbit/s (23 T, PRBS231-1 NRZ, Loop
Bandwidth = 10 MHz. Single-ended. Mark ratio 1/2, MP1900A PPG
ZAE

k4: 25+5°C (2T
%50 DC 5313 50 QIEHLZ AL T GND (Z#4 i
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% A.3.11-2 CRU Output

IHHE

gt

Output Mode

CRU Output 25 H 11540515 5% Recovered Clock 7>, AJIE BB IATHE,
72120 AJHE BV —HINEATIE R Clock D56 DI MG B FI6E

Recovered Mode
Amplitude
Clock Frequency

Additive Jitter

(RMS)
Loop Bandwidth

Lock Detection

CRU Output # Recovered Clock (Z#% & I
fRFEME 480 mVp-p
12.75~14.1 GHz (Half Rate Clock)
12.75~14.45 GHz (Half Rate Clock)*!
RFEME 250 fs*2 3 %4 %5
IRAE 400 fs*3 *6
PUF I BIIR AT RE

4MHz

10MHz

Bitrate/1667
P8 B :—20 dB/dec
Detection #REHY

Through Mode
Amplitude

Operation
Frequency

Additive Jitter
(RMS)

CRU Output % Through (Z5% E

RFEME 500 mVp-p

0.1~1.7625 GHz (1.7625 GHz % 28.2 GHz @ 1/16 Clock)
0.1~1.80625 GHz (1.80625 GHz i 28.9 GHz ™ 1/16 Clock)™*!
RFE 200 fs™5 "6 *7 *8

FCRAE 400 fs™6 *7 %8

Connector
Termination

Waveform Format

SMA. female
50 Q. AC #E&
KRR

*1: MP2110A-x59 BN

*2: 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
ZAd

*3: MP2110A-x59 iENNKFE 28.9 Gbit/s 123 T, 1/4Clock Pattern. Loop
Bandwidth = 10 MHz, Single-ended. MP1900A PPG % H

k4: NJIHREIE 4002100 mVp-p

*5: 25£5°C IZBWT

*6: AJIHRIE 400 mVp-p

*7 25.78125 Gbit/s, 26.5625 Gbit/s, 28.05 Gbit/s (2 T, 1/16Clock
Pattern. Single-ended. MP2110A PPG % 1{# /]

*8 MP2110A-x59 1BIIKFIL 28.9 Gbit/s (28T, 1/16Clock Pattern.
Single-ended. MP1900A PPG % i H
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A.3.12 26G/53G CRU (MP2110A-x55)

% A.3.12-1 Optical Data Input

Sensitivity

Absolute Maximum
Power

Optical Return Loss
i /)

IHH g

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) | flEfE Outer OMA 100 pW*1
HAKME Outer OMA 265 pW*2

Sensitivity (for 26G) | fRFfE Outer OMA 100 pW*3
mAfE Outer OMA 265 pW*4

Stress Signal RFME Outer OMA 630 pW ™5

+9.0 dBm (Average)
+12.0 dBm (Peak)

fXFME —30dB*s
Zero Substitution Pattern PRBS 215—1 {ZC, 500 bit VA _k

Connector FC/PC
*1: 53.125 Gbaud. PRBS13Q. PAM4, LBW =4 MHz, TDECQ < 2.0 dB.
25+5°C (2B W\ 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 28\ T
*4: 25,5 Gbaud. 26.5625 Gbaud. 28.9 Gbaud. PRBS13Q . PAM4 .
TDECQ < 2.0 dB, LBW =4 MHz
* 50 53.125 Gbaud, SSPRQ. PAM4, LBW = 4 MHz, TDECQ = 3.4 dB,
25+5°C 128\ T
*6: 1310 nm (2T
% A.3.12-2 Data Out SMF Optical
IHH &
Insertion Loss fR#£fE 1.5dB*
RKRfE 2.3 dB*
*: 1310 nm 2B W T
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& A.3.12-3 Recovered Clock Out

IHHE

Mg

Output Mode

CRU Output 2>HH &N D1E 5% Recovered Clock 7>, AJIE B DN AT HE,
71:_71;]\/\ 7\7‘71n FODX/I/'—Hjjj i)\jj’fu 7775‘ Clock 0) it ODJ?LIEHjjT

Recovered Mode

Amplitude

Clock Frequency

Additive Jitter
(RMS)

Loop Bandwidth

Lock Detection

Recovered Clock Out % Recovered Clock (2% &l

RFEE 440 mVpp
B/ IME 340 mVpp
6.3756~7.25 GHz
(1/8 Clock for 53 Gbaud Operation and 1/4 Clock for 26 Gbaud Operation)
RFME 200 fs*1 *2- *3
IRAE 400 fs*1 *2
LU D B3R 7l e

2 MHz

4 MHz

10 MHz

Bitrate/1667
V=& —20 dB/dec
Detection #HEHY

Through Mode
Amplitude

Operation
Frequency

Additive Jitter
(RMS)

Recovered Clock Out % Through (Z5% E ¥

RFEMME 220 mVpp
/ME 200 mVp-p

0.1~1.81 GHz. 3.19~3.625 GHz (3.625 GHz I% 58 GHz ® 1/16 Clock)

RFEHE 200 fs*1 *3
BARAE 400 fs™!

Connector
Termination

Waveform Format

SMA Connector (f)
50 Q. AC #5 &
S

*1: 26.5625 Gbaud, 53.125 Gbaud. Clock Pattern A I, Outer OMA =
0dBm A7)

*2: LBW =4 MHz
*3: 25+5°C (2B W\ T
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118k A Bk

A4 HEe-—HkTERE

Scope A7 =

Fail, Status

®AL1 HEe
I5H B
LED #F/~ Standby. Power, Remote
BERT A7 av Fail, Status. Output. Error

PRHE

R_xmyy ESMEREDPIHL, 77V r—ar v Ry R RO /IME,

T A NV RIET 7 A WARAE At R T 7ANVRAE . BRIET 7 A Vi A HL
W=t — (jpg 721X png IHXT7 7A/V)
UBANYF 2 OS VA \V%& 3, 77V r—vaAda—F R A Ah—172%,

VE—MMUZTz—R

Ethernet. GPIB*1

JE Bt

E - SIL
USB2.0 (6 "—H)
L AiTas %

CPU Board /x\—<3> 00

CPU Board /x—<3> 01

HDMI, Display Port,
USB3.0 (4 &—1),

Ethernet (2 A — k. 10/100/1000
Base-T).

Line-Out. Mic

HDMI. Display Port++,
USB3.2 (3 "—}),
USB3.2 Type-C (1 &—H),

Ethernet (3 AR—Fh,
10/100/1000/2500 MbpS)\

Line-Out., Mic

Windows Embedded Standard 7 F£72/& Windows 10 IoT Enterprise 2019

LTSC*2

SSD. 60 GB UL I

k1: 2026 4E 3 A LGOI 4O MP2110A (Zi3#EiE e, GPIB Zf#
451213 MP2110A-x02 7843,

%20 TIGHIEIRINGY 7y =7 2B T2 & O EEITRAES

FA4-2 IREEMERE

= g
EMC EN61326-1, EN61000-3-2
LVD EN61010-1
IR 100~120V (AC), 200~240V (AC), 50~60 Hz
T E ) =300 VA*2
Hh{EIR +5~+40°C
A T R P —20~+60°C

k1: 100V %<& 200V RITHBEIVE 2
%20 RFEMER (MP2110A-x14. x23) (2B 5THE % /11X 150 VA
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A4 BEE—RMEE

®A4-3 HEMEITERE

IEH pLicy

142.5 mm(H) x 422 mm(W) x 389.4 mm(D). & %x & £

il
e

11kg T
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f14k B HIBIRENE

B.1 System Menu

% B.1-1 System Menu D ##AREE

IEH #EAfE
Dock/Undock Dock
Remote Control
GPIB
Address 1
Raw Socket
Port Number 5001




f1égk B FIHIRENE

B.2 PPG/ED

# B.2-1 PPG/ED Q¥R EE
IHE MEAfE
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 0mV
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 71U FY OHHREE
ks WEE

ChA ON*1 %5
OFF*2

ChB ON

ChC ON*»

Ch D ON*»

Control Ch All

TT 7 RIRNHKTE Overlap*1 *3
Single *2

*1: MP2110A-x21, MP2110A-x22, MP2110A-x23, MP2110A-x32.
MP2110A-x33, MP2110A-x42, MP2110A-x43, 8L T MP2110A-x84
DY

*2: MP2110A-x25, MP2110A-x26, MP2110A-x35, MP2110A-x36.
MP2110A-x45, MP2110A-x46, X0 MP2110A-x85 D&
N—=a2 7 URETIE, Ch A BFERSNEEA,

% 3: MP2110A-x30 . MP2110A-x39 . MP2110A-x40 . MP2110A-x49 .
MP2110A-x80. 3L MP2110A-x84+MP2110A-x74 DEH

Scale/Offset OHIHUEIZDOWTIL, [F B.3-7 Amplitude ¥ A7 0/ Ry I A | %
SHRLTLIEEY,




f1# B

PIBIRENE

# B.3-2 Setup #A47RTHRYIR

IHH FIEAE
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 wfms
Pattern 10 patterns
Averaging Off
Fast Sampling ™ Auto
Utilities
Color
Waveform Gray Scale
Mask Purple
Display Information
Preset Information On
Label (L)
Warning
Questionable Eye due to On
Overload
Questionable Eye due to On
Waveform
Save
Screen Copy
EYE/Pulse Shot Capture
Inverse Background Color Off
Waveforms Only Off
Pattern Capture
Samples / Ul 32

k:

MP2110A-x69 N#EH SN TWBEHES




B.3 Scope

% B.3-3 Measure #4705 RvH R

5H MHAE

Amplitude/Time

Display On
Equalizer™*!

Display Equalized Waveform On

Equalizer Type*2 *5 TDECQ

Equalizer No.1 Enable™3 On

Equalizer No.2 Enable™+ On

Equalizer No.3 Enable™?2 On

De-embedding File*3 N/A

De-embedding Mode ™3 De-embedding

De-embedding Flip S-Parameter™3 | Off
De-embedding 4 Port Numbering*s |1 & 2

3& 4
De-embedding Antialiasing Filter™3 | Off
CTLE File*4 N/A
Optimization ™2 Auto
Number of Precursors *2 2
Tap Count*2 5

*1:

* 2

%k 3:

* 4t

k5

MP2110A-x62. MP2110A-x95, £7-1% MP2110A-x98 NS T\ 5
e

MP2110A-x62., £721% MP2110A-x95 DN E# S TV DS

BT v 7/L1E MP2110A-x98 B HEN TOD5E
FF v 7/1E MP2110A-x62, MP2110A-x95, 713 MP2110A-x98 344
I VDA

MP2110A-x98 NI TWDIEE
PAMA4 IR EFIZ7% E Al 6E




f1# B

PIBIRENE

% B.3-3 Measure (705 RvIR (§=)

IHH MHAE
Equalizer (§¢%)
Tap ™2
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
14 0.000000
15 0.000000
16 0.000000
17 0.000000
18 0.000000
19 0.000000
20 0.000000
21 0.000000

B-6




B.3 Scope

% B.3-3 Measure (705 RvIR (§=)

)= #EAfE
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 *5

AY *5
Mask Area Restriction Off

Angle 0 degrees

Width 0.10 UI

*5: PIHIMHIZH FE A,

% B.3-4 Setup (NRZ Amplitude/Time) £ A4 7RASHRyo X

IHE #EAfE

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-7

F
&
B
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% B.3-5 Setup (PAM4 Amplitude/Time) A4 7aS Ry R *

I5H

HE

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
Adjustment Limit 1.00
Optimize TDECQ Histogram On
Noise Coefficient 1.00

k: MP2110A-x62 7>> MP2110A-063. £721% MP2110A-x95 A E# SN T

WAHIGEA

B-8




B.3 Scope

3 B.3-6 Jitter Measure 44/ 7R5RyIR*

IHH #EAfE
Algorithm
PDJ Measurement Off
Standard STM-0(51.84M)
PDJ Filter LP
Measurement Edge Type ALL
Advanced
TJ Measurement BER 1.00E-012
Fixed RJ 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%

k: MP2110A-x96 SN CTWBEES




f1égk B FIHIRENE

% B.3-7 Amplitude #4705 HRyH R

] = FIEAE
Scale Offset
Scale 100 mV/Div*1
(FeL)*2
Offset 0 mV*!
0 uW*2
Attenuation 0dB
Tracking*3 Off
Channel Math ™4 off
Define Function CHA-CHB
Scale *5
Offset 0 mV
Digital Filter*1-6 No Filter
O/E*2
Input Connector (Wavelength) MMF 850nm*7
SMF 1550nm *8
Conversion Gain 9
Responsivity *9
Input Power —7.00 dBm
Filter Selection No Filter
Extinction Ratio Correction Off
Extinction Ratio Correction Factor | 0.00%

*1: %%ﬁ:‘){,)\r\ﬂ/@i}%/ﬁ\
%2 T v IO

*3: MP2110A-x23, MP2110A-x25, MP2110A-x26, MP2110A-x33.
MP2110A-x35,. MP2110A-x36. MP2110A-x43, MP2110A-x45,
MP2110A-x46, 33T MP2110A-x85 Z[#<

% 4: MP2110A-x21 D&
k50 FIHEIZHYEE A,
% 6: MP2110A-x98 SN TWDHE

%7: MP2110A-x26. MP2110A-x36. MP2110A-x39. MP2110A-x46. 3L
MP2110A-x49 O¥E

%8 MP2110A-x22, MP2110A-x23, MP2110A-x25, MP2110A-x30,
MP2110A-x32, MP2110A-x33, MP2110A-x35, MP2110A-x40,
MP2110A-x42, MP2110A-x43, MP2110A-x45, MP2110A-x80,
MP2110A-x84, L0 MP2110A-x85 D4

*9: HifafFEIZ Input Connector (Wavelength) OFJHMEIZISWNCRliFES LA

B-10



B.3 Scope

% B.3-8 Time #470JHRvIR

] = FIEAE
Rate
Data Clock Rate
Tracking Off
Tracking Target 26G
Recalculate Option Clock Rate
Clock Rate 6 445 313 kHz™*3
26 562 500 kHz*4
Divide Ratio 4
Symbol Rate 25 781 250 kbaud*3
106 250 000 kbaud *4
Divide Ratio Detect On
Precision Trigger*1 Off
Scale/Offset
Unit Ul
UI On Screen 2 Ul
Offset™2 0.00 UT
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:
* 20
* 3t

*4:

MP2110A-x24 NS TWBIGE

Sampling Mode D% EA [Pulse] DHH

MP2110A-x8x LIS D Scope A7 L al N SN QDA

MP2110A-x8x @ Scope A 7 ar BNE#HIN TWAEA

F
0
B

B-11
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% B.3-8 Time#A47O5HRYIR (=)

Y= #MHAfE
CRU %7-1% CRU(26G) *5
Operation Mode Off
Clock Recovery
Operation Rate Variable
(Rate) 25 781 250 kbaud
CRU Loop BW 10 MHz
Auto Relock On
CRU #7213 CRU(53G)*6
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

% 5: MP2110A-x54 &SN COBEES
% 6: MP2110A-x55 BN INTCWBHE

B-12



B.3 Scope

% B.3-9 Histogram /34 JL

IHH FIHEAE
Histogram Off
Axis Amplitude
X1 0.50 UI
X2 1.50 Ul
Y1 100 mV*1
100 pW*2
Y2 —100 mV*1
—100 pW*2

*1: MP2110A-x21. MP2110A-x23. MP2110A-x33. 53X 0" MP2110A-x43
DY

*2: MP2110A-x22, MP2110A-x25, MP2110A-x26, MP2110A-x30,
MP2110A-x32, MP2110A-x35, MP2110A-x36. MP2110A-x39,
MP2110A-x40, MP2110A-x42, MP2110A-x45, MP2110A-x46,
MP2110A-x49. MP2110A-x80. MP2110A-x84. XU MP2110A-x85

DY
% B.3-10 Marker /3#)L
= MHAfE
Marker Disp Off
X1 Off
X2 Off
Y1 Off
Y2 Off

B-13
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1% C 771 /L1755

ZITIE, wAZ 7 7 AIVDHRRIZHOWTEHRIAL £,

Cl RARIVITFAIERR oo C-2
C.2 SISTA=BTTAIL ot C-5
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118% C Z717L1FE

CA RRIIT7AILILHE

Sampling Scope TRtAIALY~v AT T 7 A /L DALERIT, IRD LBV T,

x&CA1-1 TRIT7AILILHkR

IEH %
RAFT7 A IVE C:\Users\Public\Documents\Anritsu\MX2
10000A\Userdata\Mask
7 AN txt

VAT AL, TXAMNER D7 7 AL TT,

v AI<—r 0. -100% (min.). 100% (max.)DEED, 3 D~ AT DTE M.
DFENE L7 7 AV L E T,

Top

100% (max.)

Bottom

C1-1 TRUDEER

c-2



Cl1 ~FRZZ747L(H

AT T AN, IRORNEBETBHLET,

R C1-2 TYRIITFAIEKEINTGA—A

S BE/NTA—S -
Version Masks Version#1 DA I DGR
Mask 4 ¢ Mask 4 ¢ HEE A F ISR RSID Mask 4T,
Mask f&%A Relative Mask Relative: #Rif /7 A O FEIE A2 HLRTRIEL
Fixed Mask £7, Mask BEEEEIIATIE 5D

IRIBICISLCE{ELET,

1528 7 1700 PE 2 [ O
ELET, Mask HEEEIEAIE
BORIEICEDT—E T,

Fixed:

Top IO LR

TOP X Y X min Y min
X _max Y_max

Middle &k D MIDDLE X Y X min
JEEFE Y min X maxY max
Bottom fEI D BOTTOM X Y Y _min
JEE R X_max Y _max

Top/Middle/Bottom fEIZNZEND X, Y
FEREA R ELET,

X_min., Y_min /¥ Mask Margin 75—
100%RFDHEAE T,

X_max. Y_max ¥ Mask Margin »®
+100% WD JERE T,

FERE IR T 10 SMiRETEET,
REHDE AL “~1” 2R ELET,

Cc-3




118% C Z717L1FE

>>>>>>>>>> START >>>>>>>>>>

Masks Version#1

<1GFC ; 1G Optical Fibre Channel Mask (1.0625 Gbps)> Relative Mask;

Top

Middle

Bottom

X

-1

-1

-1

-1

-1

X
0.215
0.4
0.6
0.785
0.6
0.4

-1

-1

-1

N Y=

-1
-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
0.2
-1
-1
-1
1
Y
-99
0.2
0.2
-99
-1
-1
-1
-1
-1
-1

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

>S>>>5>>>>>> END >>>>>>>>>>

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
04
0.6
1
0.6
0.4
-1
-1
-1

-1
-1
-1
-1
-1
-1

CA1-2 RRUT7AILHI

Y_max
99

1

1

999

-1

-1

-1

-1

-1

Y_max
-99

-99
-1
-1

-1
-1

C-4



C2 S/NNFA—ZTr

C.2 SINSGA—=ZTF7AIL

MP2110A-x98 iBJNEFIZ, Scope @ Equalizer TiEJE I E R D7 7 A 1% Fi
AT, ZOREBEHEE B L0 HIE L0 32082 k5, B SR E
W, BB E S ST A—F RSN T AT 7 AN DRE P IA IR ET,

RIF7 A VAL &80 E T,
C:\Users\Public\Documents\Anritsu\MX210000A\Userdata\DeEmbedding

s2p 74 —< vk
2 WRIE S NTGA—HDEEFTLFH LTI AN 7 AL TT,
JEPEL, BEOEIEFFE (So1. S12) ERHHFFE (S11. Sg2) DIERMEENAHD T —

SHFEH S TWET,
Equalizer DI TIX, s2p 74—~y N7 7 AV OiERFHEDO T —ZDAEHL
\iTO

= N - — N
KI TR =T WA 7 7 A M FORFHED T — 2 DFAEL ThE S E
A,

IMX210002A 2011/6/20

1

!freq-unit param-type data-format keyword impedance-ohms

# GHz S MA R 50

.

IFreq MagS11 AngS11 MagS21 AngS21 MagS12 AngS12 MagS22 AngS22
0.000000 0.0 0.0 1.002635 -7.374129 0.0 0.0 0.0 0.0
0.025000 0.0 0.0 1.002635 -7.374129 0.0 0.0 0.0 0.0
0.050000 0.0 0.0 1.002635 -7.374129 0.0 0.0 0.0 0.0
0.075000 0.0 0.0 1.002635 -7.374129 0.0 0.0 0.0 0.0
0.100000 0.0 0.0 1.002635 -7.374129 0.0 0.0 0.0 0.0
0.125000 0.0 0.0 1.002635 -7.374129 0.0 0.0 0.0 0.0
0.150000 0.0 0.0 1.002509 -7.969909 0.0 0.0 0.0 0.0
0.175000 0.0 0.0 1.002497 -8.516415 0.0 0.0 0.0 0.0
0.200000 0.0 0.0 1.002532 -7.058710 0.0 0.0 0.0 0.0
0.225000 0.0 0.0 1.002561 -6.454731 0.0 0.0 0.0 0.0
0.250000 0.0 0.0 1.002616 -5.939568 0.0 0.0 0.0 0.0
0.275000 0.0 0.0 1.002790 -6.543123 0.0 0.0 0.0 0.0
0.300000 0.0 0.0 1.002752 -6.029175 0.0 0.0 0.0 0.0
0.325000 0.0 0.0 1.002562 -5.344590 0.0 0.0 0.0 0.0
0.350000 0.0 0.0 1.002473 -5.669611 0.0 0.0 0.0 0.0
0.375000 0.0 0.0 1.002506 -5.325497 0.0 0.0 0.0 0.0
0.400000 0.0 0.0 1.002543 -3.542136 0.0 0.0 0.0 0.0
0.425000 0.0 0.0 1.002522 -3.351720 0.0 0.0 0.0 0.0
0.450000 0.0 0.0 1.002260 -2.983581 0.0 0.0 0.0 0.0
0.475000 0.0 0.0 1.002289 -3.177759 0.0 0.0 0.0 0.0
0.500000 0.0 0.0 1.002500 -3.566260 0.0 0.0 0.0 0.0
0.525000 0.0 0.0 1.002587 -3.764469 0.0 0.0 0.0 0.0
0.550000 0.0 0.0 1.002462 -2.703423 0.0 0.0 0.0 0.0
0.575000 0.0 0.0 1.002529 -1.676393 0.0 0.0 0.0 0.0
0.600000 0.0 0.0 1.002482 -1.864907 0.0 0.0 0.0 0.0
0.625000 0.0 0.0 1.002535 -2.331279 0.0 0.0 0.0 0.0
0.650000 0.0 0.0 1.002554 -2.544649 0.0 0.0 0.0 0.0
0.675000 0.0 0.0 1.002582 -2.113384 0.0 0.0 0.0 0.0
0.700000 0.0 0.0 1.002786 -1.604808 0.0 0.0 0.0 0.0
0.725000 0.0 0.0 1.002910 -1.886435 0.0 0.0 0.0 0.0
0.750000 0.0 0.0 1.002988 -0.975934 0.0 0.0 0.0 0.0
0.775000 0.0 0.0 1.003041 -1.125352 0.0 0.0 0.0 0.0
0.800000 0.0 0.0 1.003146 -0.299080 0.0 0.0 0.0 0.0

C.2-1 s2p TA—vrDI7AILHI
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1é% C Zr1/L1F

P 7/13/2011 3:38:22 PM

sdp TA—< vk

De-embedding Flip S-Parameter & De-embedding 4 Port Numbering D%
ENZX I T 2@ FFENHEH L7 Mixed Mode S /X7 A—XDfE % |
Equalizer ZLERIZiE H L F7,

D ES¥HI/_HIS 27INCHES 334PTS WITH BLUE CABLES D.S4P

I TR MEASUREMENT
| CORRECTED. DATA
# GHZ S RI R 50.0

|
|
I CHANNEL . 1
|
|

| FREQ.GHZ S11RE STTIM S12RE S121M S13RE S131M S14RE S141M
! S21RE S21IM S22RE 3221M S23RE S23IM S24RE S24 1M
! S31RE S3TIM S37RE S32IM S33RE S33IM S34RE S341M
! S41RE S4TIM S42RE S421M S43RE S43IM S44RE S441M
l: PortSelection: Port_1234
0.000070000 0.0284027 0.0009668 -0.0004664  0.0006219 0.6584484  -0.0054120 -0.0008744  -0.0015127
-0.0008316  0.0005547 0.0240792  -0.0003294 -0.0008792  -0.0015253 0.6628518  -0.0041101
0.6619428  -0.0041337 -0.0003821  -0.0004105 0.0271173  0.0017439 0.0002420  -0.0008705
-0.0005134  -0.0004431 0.6647863  -0.0063479 0.0002165  -0.0008964 0.0296025 00025547
0.125383108 0.0477104  -0.0024019 0.0420608  0.0259672 0.6144245  -0.4755415 0.0030628  0.0078372
0.0419931 0.0259166 0.0533130  -0.0087%09 0.0030981 0.0084906 0.6184164  -0.4788730
0.6748008  -0.4766030 0.0030486 0.0085106 0.0478268  0.0277937 0.0225848  0.0419859
0.0031333  0.0079110 06191277 -0.4808471 0.0226212  0.0419986 0.0352512  0.0306715%4
0.250B96216 0.0380988  -0.0397731 0.0538892  -0.0084251 0.2395749 -0.6915352 0.0145081 0.0064102
0.0537139  -0.0084368 0.0392565  -0.0463589 0.0150198  0.0065719 0.2425124  -0.6943401
0.2405008  -0.6935092 0.0149321 0.0063984 0.0439622  0.0356848 0.0386077  0.0349487
0.0746098  0.0064701 02417046 -0.6973683 0.0385598  0.0349180 0.0384348  0.0395513
0.376009323 -0.0123182 0.0053029 0.0070809  -0.0107661 -0.1586659  -0.68729085 0.0213362  -0.0074848
00071771 -0.0108284 -0.0212343 0.0074978 0.0213267  -0.0078433 -0.1570560  -0.6854615
-0.1599129  -0.6834644 00213164 -0.0079518 -0.0102746  0.0103038 0.0088972  0.0084908
0.0214681  -0.0075305 -0.1586202  -0.6876989 0.0086368  0.0084608 -0.0212468  0.0086875
0.501322431 0.0303552 0.0294044 0.0181837  0.0341020 -0.4750811  -0.4722240 0.0780806  -0.0181143
0.0182229  0.0341093 0.0219857 0.027077% 0.0176553  -0.0179271 -0.4734309  -0.4775650
-0.4758781  -0.4729798 0.0175831  -0.0180543 -0.0447503  0.0175633 -0.03h9664  -0.0008053
0.0179684  -0.0181908 -0.4753254  -0.4775920 -0.0360006  -0.0009413 -0.0434360  0.0242183
0.626635539 0.0532951 0. 0032930 0.0588308  0.0154733 -0.6295297  -0.1488052 0.0084022  -0.0282436
0.0587991 0.0156524 0.05504492 0.0005107 0.00933887  -0.0263406 -0.6276404  -0.1532331
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Core.Renci.SshNet 2021.10.2 MIT License (*1)
MaterialDesignThemes.MahApps 0.3.0 MIT License (*2)
Prism.Dryloc 8.1.97 MIT License (*3)
ReactiveProperty. WPF 8.1.2 MIT License (*4)
SshNet.Security.Cryptography 1.3.0 MIT License (*5)
Microsoft.CSharp 4.7.0 MIT License (*6)
System.Data.DataSetExtensions 4.5.0 MIT License (*7)

socfpga_v202 | GPLv1 (*8).
4.01 GPLv2 (*9),
U-Boot GPLv3 (*10).
LGPLv2.1 (*11),
LGPLv3 (*12)
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(*1) Core.Renci.SshNet 2021.10.2:

The MIT License (MIT)
Copyright (c) Renci, Oleg Kapeljushnik, Gert Driesen and contributors

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the
Software 1s furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

(*2) MaterialDesignThemes.MahApps 0.3.0:

The MIT License (MIT)
Copyright (c) James Willock, Mulholland Software and Contributors

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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(*3) Prism.Dryloc 8.1.97:
The MIT License (MIT)

Copyright (¢c) .NET Foundation

All rights reserved. Permission is hereby granted, free of charge, to any person obtaining a
copy of this software and associated documentation files (the "Software"), to deal in the
Software without restriction, including without limitation the rights to use, copy, modify,
merge, publish, distribute, sublicense, and/or sell copies of the Software, and to permit
persons to whom the Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or

substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

(*4) ReactiveProperty. WPF 8.1.2:

The MIT License (MIT)
Copyright (c) 2018 neuecc, xin9le, okazuki

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or

substantial portions of the Software.

F
=%
E

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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(*5) SshNet.Security.Cryptography 1.3.0:

The MIT License (MIT)

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the
Software 1s furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

(*6) Microsoft.CSharp 4.7.0:

The MIT License (MIT)
Copyright (¢c) .NET Foundation and Contributors
All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.

E-4



g E Y7 oo TS5 ERIZDNT

(*7) System.Data.DataSetExtensions 4.5.0:

The MIT License (MIT)
Copyright (c) .NET Foundation and Contributors
All rights reserved.

Permission is hereby granted, free of charge, to any person obtaining a copy of this software
and associated documentation files (the "Software"), to deal in the Software without
restriction, including without limitation the rights to use, copy, modify, merge, publish,
distribute, sublicense, and/or sell copies of the Software, and to permit persons to whom the
Software is furnished to do so, subject to the following conditions:

The above copyright notice and this permission notice shall be included in all copies or
substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS", WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO THE WARRANTIES OF
MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL THE AUTHORS OR COPYRIGHT
HOLDERS BE LIABLE FOR ANY CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER IN AN ACTION OF CONTRACT, TORT OR OTHERWISE, ARISING FROM,
OUT OF OR IN CONNECTION WITH THE SOFTWARE OR THE USE OR OTHER
DEALINGS IN THE SOFTWARE.
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(*8) U-Boot socfpga_v2024.01:
GPLv1

GNU GENERAL PUBLIC LICENSE
Version 1, February 1989

Copyright (C) 1989 Free Software Foundation,
Inc.
<https:/fsf.org/>

Everyone is permitted to copy and distribute
verbatim copies of this license document, but
changing it is not allowed.

Preamble

The license agreements of most software
companies try to keep users at the mercy of those
companies. By contrast, our General Public
License is intended to guarantee your freedom to
share and change free software--to make sure the
software is free for all its users. The General
Public License applies to the Free Software
Foundation's software and to any other program
whose authors commit to using it.

You can use it for your programs, too.

When we speak of free software, we are
referring to freedom, not price. Specifically, the
General Public License is designed to make sure
that you have the freedom to give away or sell
copies of free software, that you receive source
code or can get it if you want it, that you can
change the software or use pieces of it in new free
programs; and that you know you can do these
things.

To protect your rights, we need to make
restrictions that forbid anyone to deny you these
rights or to ask you to surrender the rights. These
restrictions translate to certain responsibilities
for you if you distribute copies of the software, or
if you modify it.

For example, if you distribute copies of a such a
program, whether gratis or for a fee, you must
give the recipients all the rights that you have.
You must make sure that they, too, receive or can
get the source code. And you must tell them
their rights.

We protect your rights with two steps: (1)
copyright the software, and (2) offer you this
license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we
want to make certain that everyone understands
that there is no warranty for this free software.
If the software is modified by someone else and
passed on, we want its recipients to know that
what they have is not the original, so
that any problems introduced by others will not
reflect on the original authors' reputations.

The precise terms and conditions for copying,
distribution and
modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING,
DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any
program or other work which contains a notice
placed by the copyright holder saying it may be
distributed under the terms of this General Public
License. The "Program", below, refers to any
such program or work, and a "work based on the
Program" means either the Program or any work
containing the Program or a portion of it, either
verbatim or with modifications. Each licensee is
addressed as "you".

1. You may copy and distribute verbatim copies
of the Program's source code as you receive it, in
any medium, provided that you conspicuously and
appropriately publish on each copy an
appropriate copyright notice and disclaimer of
warranty; keep intact all the notices that refer to
this General Public License and to the absence of
any warranty; and give any other recipients of the
Program a copy of this General Public License
along with the Program. You may charge a fee
for the physical act of transferring a copy.

2. You may modify your copy or copies of the
Program or any portion of it, and copy and
distribute such modifications under the terms of
Paragraph 1 above, provided that you also do the
following:

a) cause the modified files to carry prominent
notices stating that you changed the files and
the date of any change; and

b) cause the whole of any work that you
distribute or publish, that in whole or in part
contains the Program or any part thereof,
either with or without modifications, to be
licensed at no charge to all third parties
under the terms of this General Public
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License (except that you may choose to grant
warranty protection to some or all third
parties, at your option).

c) If the modified program normally reads
commands interactively when run, you must
cause it, when started running for such
interactive use in the simplest and most
usual way, to print or display an
announcement including an appropriate
copyright notice and a notice that there is no
warranty (or else, saying that you provide a
warranty) and that users may redistribute
the program under these conditions, and
telling the user how to view a copy of this
General Public License.

d) You may charge a fee for the physical act of
transferring a copy, and you may at your
option offer warranty protection in exchange
for a fee.

Mere aggregation of another independent work
with the Program (or its derivative) on a volume
of a storage or distribution medium does not bring
the other work under the scope of these terms.

3. You may copy and distribute the Program (or
a portion or derivative of it, under Paragraph 2)
in object code or executable form under the terms
of Paragraphs 1 and 2 above provided that you
also do one of the following:

a) accompany it with the complete
corresponding machine-readable source code,
which must be distributed under the terms of
Paragraphs 1 and 2 above; or,

b) accompany it with a written offer, valid for
at least three years, to give any third party
free (except for a nominal charge for the cost
of distribution) a complete machine-readable
copy of the corresponding source code, to be
distributed under the terms of Paragraphs 1
and 2 above; or,

¢) accompany it with the information you
received as to where the corresponding source
code may be obtained. (This alternative is
allowed only for noncommercial distribution
and only if you received the program in object
code or executable form alone.)

Source code for a work means the preferred form
of the work for making modifications to it. For
an executable file, complete source code means all
the source code for all modules it contains; but, as
a special

exception, it need not include source code for
modules which are standard libraries that
accompany the operating system on which the
executable file runs, or for standard header files
or definitions files that accompany that operating
system.

4. You may not copy, modify, sublicense,
distribute or transfer the Program except as
expressly provided under this General Public
License. Any attempt otherwise to copy, modify,
sublicense, distribute or transfer the Program is
void, and will automatically terminate your rights
to use the Program under this License. However,
parties who have received copies, or rights to use
copies, from you under this General Public
License will not have their licenses terminated so
long as such parties remain in full compliance.

5. By copying, distributing or modifying the
Program (or any work based on the Program) you
indicate your acceptance of this license to do so,
and all its terms and conditions.

6. Each time you redistribute the Program (or
any work based on the Program), the recipient
automatically receives a license from the original
licensor to copy, distribute or modify the Program
subject to these terms and conditions. You may
not impose any further restrictions on the
recipients' exercise of the rights granted herein.

7. The Free Software Foundation may publish
revised and/or new versions of the General Public
License from time to time. Such new versions
will be similar in spirit to the present version, but
may differ in detail to address new problems or
concerns.

Each version is given a distinguishing version 17_"
number. If the Program specifies a version ﬁi
number of the license which applies to it and "any
later version", you have the option of following the
terms and conditions either of that version or of
any later version published by the Free Software
Foundation. If the Program does not specify a \E
version number of the license, you may choose

any version ever published by the Free Software
Foundation.

8. If you wish to incorporate parts of the
Program into other free programs whose
distribution conditions are different, write to the
author to ask for permission. For software
which is copyrighted by the Free Software
Foundation, write to the Free Software
Foundation; we sometimes make exceptions for
this. Our decision will be guided by the two
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goals of preserving the free status of all
derivatives of our free software and of promoting
the sharing and reuse of software generally.

NO WARRANTY

9. BECAUSE THE PROGRAM IS LICENSED
FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT
WHEN OTHERWISE STATED IN WRITING
THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM "AS IS"
WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK
AS TO THE QUALITY AND PERFORMANCE
OF THE PROGRAM IS WITH YOU. SHOULD
THE PROGRAM PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

10. IN NO EVENT UNLESS REQUIRED BY
APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE PROGRAM AS
PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT
OF THE USE OR INABILITY TO USE THE
PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD PARTIES OR
A FAILURE OF THE PROGRAM TO OPERATE
WITH ANY OTHER PROGRAMS), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS

Appendix: How to Apply These Terms to Your
New Programs

If you develop a new program, and you want it
to be of the greatest possible use to humanity, the
best way to achieve this is to make it free
software which everyone can redistribute and
change under these terms.

To do so, attach the following notices to the
program. It is safest to attach them to the start

of each source file to most effectively convey the
exclusion of warranty; and each file should have
at least the "copyright" line and a pointer to
where the full notice is found.

<one line to give the program's name and a
brief idea of what it does.>
Copyright (C) 19yy <name of author>

This program is free software; you can
redistribute it and/or modify it under the
terms of the GNU General Public License as
published by the Free Software Foundation;
either version 1, or (at your option) any later
version.

This program is distributed in the hope that
it will be useful, but WITHOUT ANY
WARRANTY; without even the implied
warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE.
See the GNU General Public License for more
details.

You should have received a copy of the GNU
General Public License along with this
program; if not, see
<https://www.gnu.org/licenses/>.

Also add information on how to contact you by
electronic and paper mail.

If the program is interactive, make it output a
short notice like this when it starts in an
interactive mode:

Gnomovision version 69, Copyright (C) 19xx

name of author

Gnomovision comes with ABSOLUTELY NO
WARRANTY; for details type ‘show w'.

This is free software, and you are welcome to
redistribute it under certain conditions; type
‘show c' for details.

The hypothetical commands ‘show w' and “show ¢'
should show the appropriate parts of the General
Public License. Of course, the commands you
use may be called something other than “show w'
and “show c'; they could even be mouse-clicks or
menu items--whatever suits your program.

You should also get your employer Gf you work as
a programmer) or your school, if any, to sign a
"copyright disclaimer" for the program, if
necessary. Here a sample; alter the names:
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Yoyodyne, Inc., hereby disclaims all copyright <signature of Moe Ghoul>, 1 April 1989
interest in the program *Gnomovision' (a program Moe Ghoul, President of Vice
to direct compilers to make passes at assemblers)
written by James Hacker. That's all there is to it!
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(*9) U-Boot socfpga_v2024.01:
GPLv2

GNU GENERAL PUBLIC LICENSE
Version 2, June 1991

Copyright (C) 1989, 1991 Free Software
Foundation, Inc., 51 Franklin Street, Fifth Floor,
Boston, MA 02110-1301 USA Everyone is
permitted to copy and distribute verbatim copies
of this license document, but changing it is not
allowed.

Preamble

The licenses for most software are designed to
take away your freedom to share and change it.
By contrast, the GNU General Public License is
intended to guarantee your freedom to share and
change free software--to make sure the software
is free for all its users. This General Public
License applies to most of the Free Software
Foundation's software and to any other program
whose authors commit to using it. (Some other
Free Software Foundation software is covered by
the GNU Lesser General Public License instead.)
You can apply it to your programs, too.

When we speak of free software, we are
referring to freedom, not price. Our General
Public Licenses are designed to make sure that
you have the freedom to distribute copies of free
software (and charge for this service if you wish),
that you receive source code or can get it if you
want it, that you can change the software or use
pieces of it in new free programs; and that you
know you can do these things.

To protect your rights, we need to make
restrictions that forbid anyone to deny you these
rights or to ask you to surrender the rights. These
restrictions translate to certain responsibilities
for you if you distribute copies of the software, or
if you modify it.

For example, if you distribute copies of such a
program, whether gratis or for a fee, you must
give the recipients all the rights that you have.
You must make sure that they, too, receive or can
get the source code. And you must show them
these terms so they know their rights.

We protect your rights with two steps: (1)
copyright the software, and (2) offer you this
license which gives you legal permission to copy,
distribute and/or modify the software.

Also, for each author's protection and ours, we
want to make certain that everyone understands
that there is no warranty for this free software.
If the software is modified by someone else and
passed on, we want its recipients to know that
what they have is not the original, so that any
problems introduced by others will not reflect on
the original authors' reputations.

Finally, any free program is threatened
constantly by software patents. We wish to
avoid the danger that redistributors of a free
program will individually obtain patent licenses,
in effect making the program proprietary. To
prevent this, we have made it clear that any
patent must be licensed for everyone's free use or
not licensed at all.

The precise terms and conditions for copying,
distribution and modification follow.

GNU GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING,
DISTRIBUTION AND MODIFICATION

0. This License applies to any program or other
work which contains a notice placed by the
copyright holder saying it may be distributed
under the terms of this General Public License.
The "Program", below, refers to any such program
or work, and a "work based on the Program"
means either the Program or any derivative work
under copyright law: that is to say, a work
containing the Program or a portion of it, either
verbatim or with modifications and/or translated
into another language. (Hereinafter, translation
is included without limitation in the term
"modification".) Each licensee is addressed as
"you".

Activities other than copying, distribution and
modification are not covered by this License; they
are outside its scope. The act of running the
Program is not restricted, and the output from
the Program is covered only if its contents
constitute a work based on the Program
(independent of having been made by running the
Program). Whether that is true depends on what
the Program does.

1. You may copy and distribute verbatim copies
of the Program's source code as you receive it, in
any medium, provided that you conspicuously and
appropriately publish on each copy an
appropriate copyright notice and disclaimer of
warranty; keep intact all the notices that refer to
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this License and to the absence of any warranty;
and give any other recipients of the Program a
copy of this License along with the Program.

You may charge a fee for the physical act of
transferring a copy, and you may at your option
offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the
Program or any portion of it, thus forming a work
based on the Program, and copy and distribute
such modifications or work under the terms of
Section 1 above, provided that you also meet all of
these conditions:

a) You must cause the modified files to carry
prominent notices stating that you changed
the files and the date of any change.

b) You must cause any work that you
distribute or publish, that in whole or in part
contains or is derived from the Program or
any part thereof, to be licensed as a whole at
no charge to all third parties under the terms
of this License.

¢) If the modified program normally reads
commands interactively when run, you must
cause it, when started running for such
Interactive use in the most ordinary way, to
print or display an announcement including
an appropriate copyright notice and a notice
that there is no warranty (or else, saying that
you provide a warranty) and that users may
redistribute the program under these
conditions, and telling the user how to view a
copy of this License. (Exception: if the
Program itself is interactive but does not
normally print such an announcement, your
work based on the Program is not required to
print an announcement.)

These requirements apply to the modified work as
a whole. Ifidentifiable sections of that work are
not derived from the Program, and can be
reasonably considered independent and separate
works 1n themselves, then this License, and its
terms, do not apply to those sections when you
distribute them as separate works. But when
you distribute the same sections as part of a
whole which is a work based on the Program, the
distribution of the whole must be on the terms of
this License, whose permissions for other
licensees extend to the entire whole, and thus to
each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim
rights or contest your rights to work written

entirely by you; rather, the intent is to exercise
the right to control the distribution of derivative
or collective works based on the Program.

In addition, mere aggregation of another work not
based on the Program with the Program (or with
a work based on the Program) on a volume of a
storage or distribution medium does not bring the
other work under the scope of this License.

3. You may copy and distribute the Program (or
a work based on it, under Section 2) in object code
or executable form under the terms of Sections 1
and 2 above provided that you also do one of the
following:

a) Accompany it with the complete
corresponding machine-readable source code,
which must be distributed under the terms of
Sections 1 and 2 above on a medium
customarily used for software interchange;
or,

b) Accompany it with a written offer, valid for
at least three years, to give any third party,
for a charge no more than your cost of
physically performing source distribution, a
complete machine-readable copy of the
corresponding source code, to be distributed
under the terms of Sections 1 and 2 above on
a medium customarily used for software
interchange; or,

¢) Accompany it with the information you
received as to the offer to distribute
corresponding source code. (This alternative
is allowed only for noncommercial
distribution and only if you received the
program in object code or executable form
with such an offer, in accord with Subsection
b above.)

The source code for a work means the preferred
form of the work for making modifications to it.
For an executable work, complete source code
means all the source code for all modules it
contains, plus any associated interface definition
files, plus the scripts used to control compilation
and installation of the executable. However, as
a special exception, the source code distributed
need not include anything that is normally
distributed (in either source or binary form) with
the major components (compiler, kernel, and so
on) of the operating system on which the
executable runs, unless that component itself
accompanies the executable.
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If distribution of executable or object code is made
by offering access to copy from a designated place,
then offering equivalent access to copy the source

code from the same place counts as distribution of
the source code, even though third parties are not
compelled to copy the source along with the object
code.

4. You may not copy, modify, sublicense, or
distribute the Program except as expressly
provided under this License. Any attempt
otherwise to copy, modify, sublicense or distribute
the Program is void, and will automatically
terminate your rights under this License.
However, parties who have received copies, or
rights, from you under this License will not have
their licenses terminated so long as such parties
remain in full compliance.

5. You are not required to accept this License,
since you have not signed it. However, nothing
else grants you permission to modify or distribute
the Program or its derivative works. These
actions are prohibited by law if you do not accept
this License. Therefore, by modifying or
distributing the Program (or any work based on
the Program), you indicate your acceptance of this
License to do so, and all its terms and conditions
for copying, distributing or modifying the
Program or works based on it.

6. Each time you redistribute the Program (or
any work based on the Program), the recipient
automatically receives a license from the original
licensor to copy, distribute or modify the Program
subject to these terms and conditions. You may
not impose any further restrictions on the
recipients' exercise of the rights granted herein.
You are not responsible for enforcing compliance
by third parties to this License.

7. If, as a consequence of a court judgment or
allegation of patent infringement or for any other
reason (not limited to patent issues), conditions
are imposed on you (whether by court order,
agreement or otherwise) that contradict the
conditions of this License, they do not excuse you
from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your
obligations under this License and any other
pertinent obligations, then as a consequence you
may not distribute the Program at all. For
example, if a patent license would not permit
royalty-free redistribution of the Program by all
those who receive copies directly or indirectly
through you, then the only way you could satisfy
both it and this License would be to refrain
entirely from distribution of the Program.

If any portion of this section is held invalid or
unenforceable under any particular circumstance,
the balance of the section is intended to apply and
the section as a whole is intended to apply in
other circumstances.

It is not the purpose of this section to induce you
to infringe any patents or other property right
claims or to contest validity of any such claims;
this section has the sole purpose of protecting the
integrity of the free software distribution system,
which is implemented by public license practices.
Many people have made generous contributions
to the wide range of software distributed through
that system in reliance on consistent application
of that system; it is up to the author/donor to
decide if he or she is willing to distribute software
through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear
what is believed to be a consequence of the rest of
this License.

8. If the distribution and/or use of the Program
is restricted in certain countries either by patents
or by copyrighted interfaces, the original
copyright holder who places the Program under
this License may add an explicit geographical
distribution limitation excluding those countries,
so that distribution is permitted only in or among
countries not thus excluded. In such case, this
License incorporates the limitation as if written
in the body of this License.

9. The Free Software Foundation may publish
revised and/or new versions of the General Public
License from time to time. Such new versions
will be similar in spirit to the present version, but
may differ in detail to address new problems or
concerns.

Each version is given a distinguishing version
number. If the Program specifies a version
number of this License which applies to it and
"any later version", you have the option of
following the terms and conditions either of that
version or of any later version published by the
Free Software Foundation. If the Program does
not specify a version number of this License, you
may choose any version ever published by the
Free Software Foundation.

10. If you wish to incorporate parts of the
Program into other free programs whose
distribution conditions are different, write to the
author to ask for permission. For software
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which is copyrighted by the Free Software
Foundation, write to the Free Software
Foundation; we sometimes make exceptions for
this. Our decision will be guided by the two
goals of preserving the free status of all
derivatives of our free software and of promoting
the sharing and reuse of software generally.

NO WARRANTY

11. BECAUSE THE PROGRAM IS LICENSED
FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE PROGRAM, TO THE EXTENT
PERMITTED BY APPLICABLE LAW. EXCEPT
WHEN OTHERWISE STATED IN WRITING
THE COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM "AS IS"
WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK
AS TO THE QUALITY AND PERFORMANCE
OF THE PROGRAM IS WITH YOU. SHOULD
THE PROGRAM PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

12. IN NO EVENT UNLESS REQUIRED BY
APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE PROGRAM AS
PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT
OF THE USE OR INABILITY TO USE THE
PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD PARTIES OR
A FAILURE OF THE PROGRAM TO OPERATE
WITH ANY OTHER PROGRAMS), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New
Programs

If you develop a new program, and you want it
to be of the greatest possible use to the public, the
best way to achieve this is to make it free

software which everyone can redistribute and
change under these terms.

To do so, attach the following notices to the
program. It is safest to attach them to the start
of each source file to most effectively convey the
exclusion of warranty; and each file should have
at least the "copyright" line and a pointer to
where the full notice is found.

<one line to give the program's name and a
brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software; you can
redistribute it and/or modify it under the
terms of the GNU General Public License as
published by the Free Software Foundation;
either version 2 of the License, or (at your
option) any later version.

This program is distributed in the hope that
it will be useful, but WITHOUT ANY
WARRANTY; without even the implied
warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE.
See the GNU General Public License for more
details.

You should have received a copy of the GNU
General Public License along with this
program; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301 USA.

Also add information on how to contact you by
electronic and paper mail.

If the program is interactive, make it output a
short notice like this when it starts in an
interactive mode:

Gnomovision version 69, Copyright (C) year
name of author Gnomovision comes with
ABSOLUTELY NO WARRANTY; for details
type “show w'. This is free software, and you
are welcome to redistribute it under certain
conditions; type “show c' for details.

The hypothetical commands ‘show w' and “show c¢'
should show the appropriate parts of the General
Public License. Of course, the commands you
use may be called something other than “show w'
and ‘show c'; they could even be mouse-clicks or
menu items--whatever suits your program.

You should also get your employer Gf you work as
a programmer) or your school, if any, to sign a
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"copyright disclaimer" for the program, if
necessary. Here is a sample; alter the names:

Yoyodyne, Inc., hereby disclaims all copyright
interest in the program

*Gnomovision' (which makes passes at
compilers) written by James Hacker.

<signature of Ty Coon>, 1 April 1989
Ty Coon, President of Vice

This General Public License does not permit
incorporating your program into proprietary
programs. If your program is a subroutine
library, you may consider it more useful to permit
linking proprietary applications with the library.
If this is what you want to do, use the GNU
Lesser General Public License instead of this
License.
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(*10) U-Boot socfpga_v2024.01:
GPLv3

GNU GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation,
Inc. <https:/fsf.org/>

Everyone is permitted to copy and distribute
verbatim copies of this license document, but
changing it is not allowed.

Preamble

The GNU General Public License is a free,
copyleft license for software and other kinds of
works.

The licenses for most software and other
practical works are designed to take away your
freedom to share and change the works. By
contrast, the GNU General Public License is
intended to guarantee your freedom to share and
change all versions of a program--to make sure it
remains free software for all its users. We, the
Free Software Foundation, use the GNU General
Public License for most of our software; it applies
also to any other work released this way by its
authors. You can apply it to your programs, too.

When we speak of free software, we are
referring to freedom, not price. Our General
Public Licenses are designed to make sure that
you have the freedom to distribute copies of free
software (and charge for them if you wish), that
you receive source code or can get it if you want it,
that you can change the software or use pieces of
it in new free programs, and that you know you
can do these things.

To protect your rights, we need to prevent
others from denying you these rights or asking
you to surrender the rights. Therefore, you have
certain responsibilities if you distribute copies of
the software, or if you modify it: responsibilities
to respect the freedom of others.

For example, if you distribute copies of such a
program, whether gratis or for a fee, you must
pass on to the recipients the same freedoms that
you received. You must make sure that they, too,
receive or can get the source code. And you must
show them these terms so they know their rights.

Developers that use the GNU GPL protect your
rights with two steps:

(1) assert copyright on the software, and (2) offer
you this License giving you legal permission to
copy, distribute and/or modify it.

For the developers' and authors' protection, the
GPL clearly explains that there is no warranty for
this free software. For both users' and authors'
sake, the GPL requires that modified versions be
marked as changed, so that their problems will
not be attributed erroneously to authors of
previous versions.

Some devices are designed to deny users access
to install or run modified versions of the software
inside them, although the manufacturer can do so.
This is fundamentally incompatible with the aim
of protecting users' freedom to change the
software. The systematic pattern of such abuse
occurs in the area of products for individuals to
use, which is precisely where it is most
unacceptable. Therefore, we have designed this
version of the GPL to prohibit the practice for
those products. If such problems arise
substantially in other domains, we stand ready to
extend this provision to those domains in future
versions of the GPL, as needed to protect the
freedom of users.

Finally, every program is threatened constantly
by software patents.
States should not allow patents to restrict
development and use of software on
general-purpose computers, but in those that do,
we wish to avoid the special danger that patents
applied to a free program could make it effectively
proprietary. To prevent this, the GPL assures
that patents cannot be used to render the
program non-free.

The precise terms and conditions for copying,
distribution and modification follow.

TERMS AND CONDITIONS
0. Definitions.

"This License" refers to version 3 of the GNU
General Public License.

"Copyright" also means copyright-like laws that
apply to other kinds of works, such as
semiconductor masks.

"The Program" refers to any copyrightable work
licensed under this License. Each licensee is
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addressed as "you". "Licensees" and "recipients"
may be individuals or organizations.

To "modify" a work means to copy from or adapt
all or part of the work in a fashion requiring
copyright permission, other than the making of
an exact copy. The resulting work is called a
"modified version" of the earlier work or a work
"based on" the earlier work.

A "covered work" means either the unmodified
Program or a work based on the Program.

To "propagate" a work means to do anything
with it that, without permission, would make you
directly or secondarily liable for infringement
under applicable copyright law, except executing
it on a computer or modifying a private copy.
Propagation includes copying, distribution (with
or without modification), making available to the
public, and in some countries other activities as
well.

To "convey" a work means any kind of
propagation that enables other parties to make or
receive copies. Mere interaction with a user
through
a computer network, with no transfer of a copy, is
not conveying.

An interactive user interface displays
"Appropriate Legal Notices" to the extent that it
includes a convenient and prominently visible
feature that (1) displays an appropriate copyright
notice, and (2) tells the user that there is no
warranty for the work (except to the extent that
warranties are provided), that licensees may
convey the work under this License, and how to
view a copy of this License. If the interface
presents a list of user commands or options, such
as a menu, a prominent item in the list meets this
criterion.

1. Source Code.

The "source code" for a work means the
preferred form of the work for making
modifications to it. "Object code" means any
non-source form of a work.

A "Standard Interface" means an interface that
either is an official standard defined by a
recognized standards body, or, in the case of
interfaces specified for a particular programming
language, one that is widely used among
developers working in that language.

The "System Libraries" of an executable work
include anything, other than the work as a whole,
that (a) is included in the normal form of
packaging a Major Component, but which is not
part of that Major Component, and (b) serves only
to enable use of the work with that Major
Component, or to implement a Standard Interface
for which an implementation is available to the
public in source code form. A "Major
Component", in this context, means a major
essential component (kernel, window system, and
so on) of the specific operating system
(if any) on which the executable work runs, or a
compiler used to produce the work, or an object
code interpreter used to run it.

The "Corresponding Source" for a work in object
code form means all the source code needed to
generate, install, and (for an executable work)
run the object code and to modify the work,
including scripts to control those activities.
However, it does not include the work's System
Libraries, or general-purpose tools or generally
available free programs which are used
unmodified in performing those activities but
which are not part of the work. For example,
Corresponding Source includes interface
definition files associated with source files for the
work, and the source code for shared libraries and
dynamically linked subprograms that the work is
specifically designed to require, such as by
intimate data communication or control flow
between those subprograms and other parts of the
work.

The Corresponding Source need not include
anything that users can regenerate automatically
from other parts of the Corresponding Source.

The Corresponding Source for a work in source
code form is that same work.

2. Basic Permissions.

All rights granted under this License are
granted for the term of copyright on the Program,
and are irrevocable provided the stated conditions
are met. This License explicitly affirms your
unlimited permission to run the unmodified
Program. The output from running a covered
work is covered by this License only if the output,
given its content, constitutes a covered work.
This License acknowledges your rights of fair use
or other equivalent, as provided by copyright law.

You may make, run and propagate covered
works that you do not convey, without conditions
so long as your license otherwise remains in force.
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You may convey covered works to others for the
sole purpose of having them make modifications
exclusively for you, or provide you with facilities
for running those works, provided that you
comply with the terms of this License in
conveying all material for which you do not
control copyright. Those thus making or
running the covered works for you must do so
exclusively on your behalf, under your direction
and control, on terms that prohibit them from
making any copies of your copyrighted material
outside their relationship with you.

Conveying under any other circumstances is
permitted solely under the conditions stated
below. Sublicensing is not allowed; section 10
makes it unnecessary.

3. Protecting Users' Legal Rights From
Anti-Circumvention Law.

No covered work shall be deemed part of an
effective technological measure under any
applicable law fulfilling obligations under article
11 of the WIPO copyright treaty adopted on 20
December 1996, or similar laws prohibiting or
restricting circumvention of such measures.

When you convey a covered work, you waive
any legal power to forbid circumvention of
technological measures to the extent such
circumvention is effected by exercising rights
under this License with respect to the covered
work, and you disclaim any intention to limit
operation or modification of the work as a means
of enforcing, against the work's users, your or
third parties' legal rights to forbid circumvention
of technological measures.

4. Conveying Verbatim Copies.

You may convey verbatim copies of the
Program's source code as you receive it, in any
medium, provided that you conspicuously and
appropriately publish on each copy an
appropriate copyright notice;
keep intact all notices stating that this License
and any non-permissive terms added in accord
with section 7 apply to the code;
keep intact all notices of the absence of any
warranty; and give all recipients a copy of this
License along with the Program.

You may charge any price or no price for each
copy that you convey, and you may offer support

or warranty protection for a fee.

5. Conveying Modified Source Versions.

You may convey a work based on the Program,
or the modifications to produce it from the
Program, in the form of source code under the
terms of section 4, provided that you also meet all
of these conditions:

a) The work must carry prominent notices
stating that you modified it, and giving a
relevant date.

b) The work must carry prominent notices
stating that it is released under this License
and any conditions added under section 7.
This requirement modifies the requirement
in section 4 to "keep intact all notices".

¢) You must license the entire work, as a
whole, under this License to anyone who
comes into possession of a copy. This
License will therefore apply, along with any
applicable section 7 additional terms, to the
whole of the work, and all its parts,
regardless of how they are packaged. This
License gives no permission to license the
work in any other way, but it does not
invalidate such permission if you have
separately received it.

d) If the work has interactive user interfaces,
each must display Appropriate Legal Notices;
however, if the Program has interactive
interfaces that do not display Appropriate
Legal Notices, your work need not make
them do so.

A compilation of a covered work with other
separate and independent works, which are not
by their nature extensions of the covered work,
and which are not combined with it such as to 17_"
form a larger program, in or on a volume of a ﬁi
storage or distribution medium, is called an
"aggregate" if the compilation and its resulting
copyright are not used to limit the access or legal o
rights of the compilation's users beyond what the &

E

individual works permit. Inclusion of a covered
work in an aggregate does not cause this License
to apply to the other parts of the aggregate.

6. Conveying Non-Source Forms.

You may convey a covered work in object code
form under the terms of sections 4 and 5, provided
that you also convey the machine-readable
Corresponding Source under the terms of this
License, in one of these ways:
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a) Convey the object code in, or embodied in,
a physical product (including a physical
distribution medium), accompanied by the
Corresponding Source fixed on a durable
physical medium customarily used for
software interchange.

b) Convey the object code in, or embodied in,
a physical product (including a physical
distribution medium), accompanied by a
written offer, valid for at least three years
and valid for as long as you offer spare parts
or customer support for that product model,
to give anyone who possesses the object code
either (1) a copy of the Corresponding Source
for all the software in the product that is
covered by this License, on a durable physical
medium customarily used for software
interchange, for a price no more than your
reasonable cost of physically performing this
conveying of source, or (2) access to copy the
Corresponding Source from a network server
at no charge.

¢) Convey individual copies of the object code
with a copy of the written offer to provide the
Corresponding Source. This alternative 1s
allowed only occasionally and
noncommercially, and only if you received the
object code with such an offer, in accord with
subsection 6b.

d) Convey the object code by offering access
from a designated place (gratis or for a
charge), and offer equivalent access to the
Corresponding Source in the same way
through the same place at no further charge.
You need not require recipients to copy the
Corresponding Source along with the object
code. If the place to copy the object code is a
network server, the Corresponding Source
may be on a different server (operated by you
or a third party) that supports equivalent
copying facilities, provided you maintain
clear directions next to the object code saying
where to find the Corresponding Source.
Regardless of what server hosts the
Corresponding Source, you remain obligated
to ensure that it is available for as long as
needed to satisfy these requirements.

e) Convey the object code using peer-to-peer
transmission, provided you inform other
peers where the object code and
Corresponding Source of the work are being
offered to the general public at no charge
under subsection 6d.

A separable portion of the object code, whose
source code is excluded from the Corresponding
Source as a System Library, need not be included
in conveying the object code work.

A "User Product" is either (1) a "consumer
product", which means any tangible personal
property which is normally used for personal,
family, or household purposes, or (2) anything
designed or sold for incorporation into a dwelling.
In determining whether a product is a consumer
product, doubtful cases shall be resolved in favor
of coverage. For a particular product received by
a particular user, "normally used" refers to a
typical or common use of that class of product,
regardless of the status of the particular user or of
the way in which the particular user actually uses,
or expects or is expected to use, the product. A
product is a consumer product regardless of
whether the product has substantial commercial,
industrial or non-consumer uses, unless such uses
represent the only significant mode of use of the
product.

"Installation Information" for a User Product
means any methods, procedures, authorization
keys, or other information required to install and
execute modified versions of a covered work in
that User Product from a modified version of its
Corresponding Source. The information must
suffice to ensure that the continued functioning of
the modified object code is in no case prevented or
interfered with solely because modification has
been made.

If you convey an object code work under this
section in, or with, or specifically for use in, a
User Product, and the conveying occurs as part of
a transaction in which the right of possession and
use of the User Product is transferred to the
recipient in perpetuity or for a fixed term
(regardless of how the transaction is
characterized), the Corresponding Source
conveyed under this section must be accompanied
by the Installation Information. But this
requirement does not apply if neither you nor any
third party retains the ability to install modified
object code on the User Product (for example, the
work has been installed in ROM).

The requirement to provide Installation
Information does not include a requirement to
continue to provide support service, warranty, or
updates for a work that has been modified or
installed by the recipient, or for the User Product
in which it has been modified or installed.

Access to a network may be denied when the
modification itself materially and adversely
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affects the operation of the network or violates
the rules and protocols for communication across
the network.

Corresponding Source conveyed, and
Installation Information provided, in accord with
this section must be in a format that is publicly
documented (and with an implementation
available to the public in source code form), and
must require no special password or key for
unpacking, reading or copying.

7. Additional Terms.

"Additional permissions" are terms that
supplement the terms of this License by making
exceptions from one or more of its conditions.
Additional permissions that are applicable to the
entire Program shall be treated as though they
were included in this License, to the extent that
they are valid under applicable law. If
additional permissions apply only to part of the
Program, that part may be used separately under
those permissions, but the entire Program
remains governed by this License without regard
to the additional permissions.

When you convey a copy of a covered work, you
may at your option remove any additional
permissions from that copy, or from any part of it.
(Additional permissions may be written to require
their own removal in certain cases when you
modify the work.) You may place additional
permissions on material, added by you to a
covered work, for which you have or can give
appropriate copyright permission.

Notwithstanding any other provision of this
License, for material you add to a covered work,
you may (f authorized by the copyright holders of
that material) supplement the terms of this
License with terms:

a) Disclaiming warranty or limiting liability
differently from the terms of sections 15 and
16 of this License; or

b) Requiring preservation of specified
reasonable legal notices or author
attributions in that material or in the
Appropriate Legal Notices displayed by
works containing it; or

¢) Prohibiting misrepresentation of the origin
of that material, or requiring that modified
versions of such material be marked in
reasonable ways as different from the
original version; or

d) Limiting the use for publicity purposes of
names of licensors or authors of the material;
or

e) Declining to grant rights under trademark
law for use of some trade names, trademarks,
or service marks; or

f) Requiring indemnification of licensors and
authors of that material by anyone who
conveys the material (or modified versions of
it) with contractual assumptions of liability
to the recipient, for any liability that these
contractual assumptions directly impose on
those licensors and authors.

All other non-permissive additional terms are
considered "further restrictions" within the
meaning of section 10. If the Program as you
received it, or any part of it, contains a notice
stating that it is governed by this License along
with a term that is a further restriction, you may
remove that term. If a license document
contains a further restriction but permits
relicensing or conveying under this License, you
may add to a covered work material governed by
the terms of that license document, provided that
the further restriction does not survive such
relicensing or conveying.

If you add terms to a covered work in accord
with this section, you must place, in the relevant
source files, a statement of the additional terms
that apply to those files, or a notice indicating
where to find the applicable terms.

Additional terms, permissive or non-permissive,
may be stated in the form of a separately written
license, or stated as exceptions;
the above requirements apply either way.

8. Termination.

F
=

You may not propagate or modify a covered
work except as expressly provided under this
License. Any attempt otherwise to propagate or
modify it is void, and will automatically terminate
your rights under this License (including any
patent licenses granted under the third
paragraph of section 11).

However, if you cease all violation of this
License, then your license from a particular
copyright holder is reinstated (a) provisionally,
unless and until the copyright holder explicitly
and finally terminates your license, and (b)
permanently, if the copyright holder fails to notify
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you of the violation by some reasonable means
prior to 60 days after the cessation.

Moreover, your license from a particular
copyright holder is reinstated permanently if the
copyright holder notifies you of the violation by
some reasonable means, this is the first time you
have received notice of violation of this License
(for any work) from that copyright holder, and you
cure the violation prior to 30 days after your
receipt of the notice.

Termination of your rights under this section
does not terminate the licenses of parties who
have received copies or rights from you under this
License. If your rights have been terminated
and not permanently reinstated, you do not
qualify to receive new licenses for the same
material under section 10.

9. Acceptance Not Required for Having Copies.

You are not required to accept this License in
order to receive or run a copy of the Program.
Ancillary propagation of a covered work occurring
solely as a consequence of using peer-to-peer
transmission to receive a copy likewise does not
require acceptance. However, nothing other
than this License grants you permission to
propagate or modify any covered work. These
actions infringe copyright if you do not accept this
License. Therefore, by modifying or propagating
a covered work, you indicate your acceptance of
this License to do so.

10. Automatic Licensing of Downstream
Recipients.

Each time you convey a covered work, the
recipient automatically receives a license from
the original licensors, to run, modify and
propagate that work, subject to this License.
You are not responsible for enforcing compliance
by third parties with this License.

An "entity transaction" is a transaction
transferring control of an organization, or
substantially all assets of one, or subdividing an
organization, or merging organizations. If
propagation of a covered work results from an
entity transaction, each party to that transaction
who receives a copy of the work also receives
whatever licenses to the work the party's
predecessor in interest had or could give under
the previous paragraph, plus a right to possession
of the Corresponding Source of the work from the
predecessor in interest, if the predecessor has it
or can get it with reasonable efforts.

You may not impose any further restrictions on
the exercise of the rights granted or affirmed
under this License. For example, you may not
impose a license fee, royalty, or other charge for
exercise of rights granted under this License, and
you may not initiate litigation (including a
cross-claim or counterclaim in a lawsuit) alleging
that any patent claim is infringed by making,
using, selling, offering for sale, or importing the
Program or any portion of it.

11. Patents.

A "contributor" is a copyright holder who
authorizes use under this License of the Program
or a work on which the Program is based. The
work thus licensed is called the contributor's
"contributor version".

A contributor's "essential patent claims" are all
patent claims owned or controlled by the
contributor, whether already acquired or
hereafter acquired, that would be infringed by
some manner, permitted by this License, of
making, using, or selling its contributor version,
but do not include claims that would be infringed
only as a consequence of further modification of
the contributor version. For purposes of this
definition, "control" includes the right to grant
patent sublicenses in a manner consistent with
the requirements of this License.

Each contributor grants you a non-exclusive,
worldwide, royalty-free patent license under the
contributor's essential patent claims, to make,
use, sell, offer for sale, import and otherwise run,
modify and propagate the contents of its
contributor version.

In the following three paragraphs, a "patent
license" is any express agreement or commitment,
however denominated, not to enforce a patent
(such as an express permission to practice a
patent or covenant not to sue for patent
infringement). To "grant" such a patent license
to a party means to make such an agreement or
commitment not to enforce a patent against the
party.

If you convey a covered work, knowingly relying
on a patent license, and the Corresponding Source
of the work is not available for anyone to copy,
free of charge and under the terms of this License,
through a publicly available network server or
other readily accessible means, then you must
either (1) cause the Corresponding Source to be so
available, or (2) arrange to deprive yourself of the
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benefit of the patent license for this particular
work, or (3) arrange, in a manner consistent with
the requirements of this License, to extend the
patent license to downstream recipients.
"Knowingly relying" means you have actual
knowledge that, but for the patent license, your
conveying the covered work in a country, or your
recipient's use of the covered work in a country,
would infringe one or more identifiable patents in
that country that you have reason to believe are
valid.

If, pursuant to or in connection with a single
transaction or arrangement, you convey, or
propagate by procuring conveyance of, a covered
work, and grant a patent license to some of the
parties receiving the covered work authorizing
them to use, propagate, modify or convey a
specific copy of the covered work, then the patent
license you grant is automatically extended to all
recipients of the covered work and works based on
it.

A patent license is "discriminatory" if it does
not include within the scope of its coverage,
prohibits the exercise of, or is conditioned on the
non-exercise of one or more of the rights that are
specifically granted under this License. You
may not convey a covered work if you are a party
to an arrangement with a third party that is in
the business of distributing software, under
which you make payment to the third party based
on the extent of your activity of conveying the
work, and under which the third party grants, to
any of the parties who would receive the covered
work from you, a discriminatory patent license (a)
in connection with copies of the covered work
conveyed by you (or copies made from those
copies), or (b) primarily for and in connection with
specific products or compilations that contain the
covered work, unless you entered into that
arrangement, or that patent license was granted,
prior to 28 March 2007.

Nothing in this License shall be construed as
excluding or limiting any implied license or other
defenses to infringement that may otherwise be
available to you under applicable patent law.

12. No Surrender of Others' Freedom.

If conditions are imposed on you (whether by
court order, agreement or otherwise) that
contradict the conditions of this License, they do
not excuse you from the conditions of this License.
If you cannot convey a covered work so as to
satisfy simultaneously your obligations under
this License and any other pertinent obligations,

then as a consequence you may not convey it at all.
For example, if you agree to terms that obligate
you to collect a royalty for further conveying from
those to whom you convey the Program, the only
way you could satisfy both those terms and this
License would be to refrain entirely from
conveying the Program.

13. Use with the GNU Affero General Public
License.

Notwithstanding any other provision of this
License, you have permission to link or combine
any covered work with a work licensed under
version 3 of the GNU Affero General Public
License into a single combined work, and to
convey the resulting work. The terms of this
License will continue to apply to the part which is
the covered work, but the special requirements of
the GNU Affero General Public License, section
13, concerning interaction through a network will
apply to the combination as such.

14. Revised Versions of this License.

The Free Software Foundation may publish
revised and/or new versions of the GNU General
Public License from time to time. Such new
versions will be similar in spirit to the present
version, but may differ in detail to address new
problems or concerns.

Each version is given a distinguishing version
number. If the Program specifies that a certain
numbered version of the GNU General Public
License "or any later version" applies to it, you
have the option of following the terms and
conditions either of that numbered version or of
any later version published by the Free Software
Foundation. If the Program does not specify a
version number of the GNU General Public
License, you may choose any version ever
published by the Free Software Foundation.

If the Program specifies that a proxy can decide
which future versions of the GNU General Public
License can be used, that proxy's public
statement of acceptance of a version permanently
authorizes you to choose that version for the
Program.

Later license versions may give you additional
or different permissions. However, no additional
obligations are imposed on any author or
copyright holder as a result of your choosing to
follow a later version.

15. Disclaimer of Warranty.
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THERE IS NO WARRANTY FOR THE
PROGRAM, TO THE EXTENT PERMITTED BY
APPLICABLE LAW. EXCEPT WHEN
OTHERWISE STATED IN WRITING THE
COPYRIGHT HOLDERS AND/OR OTHER
PARTIES PROVIDE THE PROGRAM "AS IS"
WITHOUT WARRANTY OF ANY KIND,
EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK
AS TO THE QUALITY AND PERFORMANCE
OF THE PROGRAM IS WITH YOU. SHOULD
THE PROGRAM PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

16. Limitation of Liability.

IN NO EVENT UNLESS REQUIRED BY
APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MODIFIES
AND/OR CONVEYS THE PROGRAM AS
PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT
OF THE USE OR INABILITY TO USE THE
PROGRAM (INCLUDING BUT NOT LIMITED
TO LOSS OF DATA OR DATA BEING
RENDERED INACCURATE OR LOSSES
SUSTAINED BY YOU OR THIRD PARTIES OR
A FAILURE OF THE PROGRAM TO OPERATE
WITH ANY OTHER PROGRAMS), EVEN IF
SUCH HOLDER OR OTHER PARTY HAS BEEN
ADVISED OF THE POSSIBILITY OF SUCH
DAMAGES.

17. Interpretation of Sections 15 and 16.

If the disclaimer of warranty and limitation of
liability provided above cannot be given local
legal effect according to their terms, reviewing
courts shall apply local law that most closely
approximates an absolute waiver of all civil
liability in connection with the Program, unless a
warranty or assumption of liability accompanies a
copy of the Program in return for a fee.

END OF TERMS AND CONDITIONS

How to Apply These Terms to Your New
Programs

If you develop a new program, and you want it
to be of the greatest possible use to the public, the
best way to achieve this is to make it free
software which everyone can redistribute and
change under these terms.

To do so, attach the following notices to the
program. It is safest to attach them to the start
of each source file to most effectively state the
exclusion of warranty; and each file should have
at least the "copyright" line and a pointer to
where the full notice is found.

<one line to give the program's name and a
brief idea of what it does.>
Copyright (C) <year> <name of author>

This program is free software: you can
redistribute it and/or modify it under the
terms of the GNU General Public License as
published by the Free Software Foundation,
either version 3 of the License, or (at your
option) any later version.

This program is distributed in the hope that
it will be useful, but WITHOUT ANY
WARRANTY; without even the implied
warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE.
See the GNU General Public License for more
details.

You should have received a copy of the GNU
General Public License along with this
program. If not, see
<https://[www.gnu.org/licenses/>.

Also add information on how to contact you by
electronic and paper mail.

If the program does terminal interaction, make
it output a short notice like this when it starts in
an interactive mode:

<program> Copyright (C) <year> <name
of author>

This program comes with ABSOLUTELY NO
WARRANTY; for details type “show w'.

This is free software, and you are welcome to
redistribute it under certain conditions; type
‘show c' for details.

The hypothetical commands ‘show w' and “show c¢'
should show the appropriate parts of the General
Public License. Of course, your program's
commands might be different; for a GUI interface,
you would use an "about box".
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You should also get your employer (if you work
as a programmer) or school, if any, to sign a
"copyright disclaimer" for the program, if
necessary. For more information on this, and how
to apply and follow the GNU GPL, see
<https://www.gnu.org/licenses/>.

The GNU General Public License does not
permit incorporating your program into
proprietary programs. If your program is a
subroutine library, you may consider it more

useful to permit linking proprietary applications
with the library. If this is what you want to do,
use the GNU Lesser General Public License
instead of this License. But first, please read
<https://www.gnu.org/licenses/why-not-lgpl.html
>,
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(*11) U-Boot socfpga_v2024.01:
LGPLv2.1

GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C) 1991, 1999 Free Software
Foundation, Inc.

51 Franklin Street, Fifth Floor, Boston, MA
02110-1301 USA

Everyone is permitted to copy and distribute
verbatim copies of this license document, but
changing it is not allowed.

[This is the first released version of the Lesser
GPL. It also counts as the successor of the GNU
Library Public License, version 2, hence the
version number 2.1.]

Preamble

The licenses for most software are designed to
take away your freedom to share and change it.
By contrast, the GNU General Public Licenses
are intended to guarantee your freedom to share
and change free software--to make sure the
software is free for all its users.

This license, the Lesser General Public License,
applies to some specially designated software
packages--typically libraries--of the Free Software
Foundation and other authors who decide to use
it. You can use it too, but we suggest you first
think carefully about whether this license or the
ordinary General Public License is the better
strategy to use in any particular case, based on
the explanations below.

When we speak of free software, we are
referring to freedom of use, not price. Our
General Public Licenses are designed to make
sure that you have the freedom to distribute
copies of free software (and charge for this service
if you wish); that you receive source code or can
get it if you want it; that you can change the
software and use pieces of it in new free
programs; and that you are informed that you can
do these things.

To protect your rights, we need to make
restrictions that forbid distributors to deny you
these rights or to ask you to surrender these
rights. These restrictions translate to certain
responsibilities for you if you distribute copies of
the library or if you modify it.

For example, if you distribute copies of the
library, whether gratis or for a fee, you must give
the recipients all the rights that we gave you.
You must make sure that they, too, receive or can
get the source code. If you link other code with
the library, you must provide complete object files
to the recipients, so that they can relink them
with the library after making changes to the
library and recompiling it. And you must show
them these terms so they know their rights.

We protect your rights with a two-step method:
(1) we copyright the library, and (2) we offer you
this license, which gives you legal permission to
copy, distribute and/or modify the library.

To protect each distributor, we want to make it
very clear that there is no warranty for the free
library. Also, if the library is modified by
someone else and passed on, the recipients should
know that what they have is not the original
version, so that the original author's reputation
will not be affected by problems that might be
introduced by others.

Finally, software patents pose a constant threat
to the existence of any free program. We wish to
make sure that a company cannot effectively
restrict the users of a free program by obtaining a
restrictive license from a patent holder.
Therefore, we insist that any patent license
obtained for a version of the library must be
consistent with the full freedom of use specified in
this license.

Most GNU software, including some libraries,
is covered by the ordinary GNU General Public
License. This license, the GNU Lesser General
Public License, applies to certain designated
libraries, and is quite different from the ordinary
General Public License. We use this license for
certain libraries in order to permit linking those
libraries into non-free programs.

When a program is linked with a library,
whether statically or using a shared library, the
combination of the two is legally speaking a
combined work, a derivative of the original
library. The ordinary General Public License
therefore permits such linking only if the entire
combination fits its criteria of freedom. The
Lesser General Public License permits more lax
criteria for linking other code with the library.

We call this license the "Lesser" General Public
License because it does Less to protect the user's
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freedom than the ordinary General Public License.
It also provides other free software developers
Less of an advantage over competing non-free
programs. These disadvantages are the reason
we use the ordinary General Public License for
many libraries. However, the Lesser license
provides advantages in certain special
circumstances.

For example, on rare occasions, there may be a
special need to encourage the widest possible use
of a certain library, so that it becomes a de-facto
standard. To achieve this, non-free programs
must be allowed to use the library. A more
frequent case is that a free library does the same
job as widely used non-free libraries. In this
case, there is little to gain by limiting the free
library to free software only, so we use the Lesser
General Public License.

In other cases, permission to use a particular
library in non-free programs enables a greater
number of people to use a large body of free
software. For example, permission to use the
GNU C Library in non-free programs enables
many more people to use the whole GNU
operating system, as well as its variant, the
GNU/Linux operating system.

Although the Lesser General Public License is
Less protective of the users' freedom, it does
ensure that the user of a program that is linked
with the Library has the freedom and the
wherewithal to run that program using a
modified version of the Library.

The precise terms and conditions for copying,
distribution and modification follow. Pay close
attention to the difference between a "work based
on the library" and a "work that uses the library".
The former contains code derived from the library,
whereas the latter must be combined with the
library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING,
DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any
software library or other program which contains
a notice placed by the copyright holder or other
authorized party saying it may be distributed
under the terms of this Lesser General Public
License (also called "this License"). Each licensee
is addressed as "you".

A "library" means a collection of software
functions and/or data prepared so as to be

conveniently linked with application programs
(which use some of those functions and data) to
form executables.

The "Library", below, refers to any such
software library or work which has been
distributed under these terms. A "work based on
the Library" means either the Library or any
derivative work under copyright law: that is to
say, a work containing the Library or a portion of
it, either verbatim or with modifications and/or
translated straightforwardly into another
language. (Hereinafter, translation is included
without limitation in the term "modification".)

"Source code" for a work means the preferred
form of the work for making modifications to it.
For a library, complete source code means all the
source code for all modules it contains, plus any
associated interface definition files, plus the
scripts used to control compilation and
installation of the library.

Activities other than copying, distribution and
modification are not covered by this License; they
are outside its scope. The act of running a
program using the Library is not restricted, and
output from such a program is covered only if its
contents constitute a work based on the Library
(independent of the use of the Library in a tool for
writing it). Whether that is true depends on
what the Library does and what the program that
uses the Library does.

1. You may copy and distribute verbatim copies
of the Library's complete source code as you
receive it, in any medium, provided that you
conspicuously and appropriately publish on each
copy an appropriate copyright notice and
disclaimer of warranty; keep intact all the notices
that refer to this License and to the absence of
any warranty; and distribute a copy of this
License along with the Library.

You may charge a fee for the physical act of
transferring a copy, and you may at your option
offer warranty protection in exchange for a fee.

2. You may modify your copy or copies of the
Library or any portion of it, thus forming a work
based on the Library, and copy and distribute
such modifications or work under the terms of
Section 1 above, provided that you also meet all of
these conditions:

a) The modified work must itself be a
software library.
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b) You must cause the files modified to carry
prominent notices stating that you changed
the files and the date of any change.

¢) You must cause the whole of the work to be
licensed at no charge to all third parties
under the terms of this License.

d) If a facility in the modified Library refers
to a function or a table of data to be supplied
by an application program that uses the
facility, other than as an argument passed
when the facility is invoked, then you must
make a good faith effort to ensure that, in the
event an application does not supply such
function or table, the facility still operates,
and performs whatever part of its purpose
remains meaningful.

(For example, a function in a library to
compute square roots has a purpose that is
entirely well-defined independent of the
application. Therefore, Subsection 2d
requires that any application-supplied
function or table used by this function must
be optional: if the application does not supply
it, the square root function must still
compute square roots.)

These requirements apply to the modified work as
a whole. If identifiable sections of that work are
not derived from the Library, and can be
reasonably considered independent and separate
works in themselves, then this License, and its
terms, do not apply to those sections when you
distribute them as separate works. But when
you distribute the same sections as part of a
whole which is a work based on the Library, the
distribution of the whole must be on the terms of
this License, whose permissions for other
licensees extend to the entire whole, and thus to
each and every part regardless of who wrote it.

Thus, it is not the intent of this section to claim
rights or contest

your rights to work written entirely by you;
rather, the intent is to exercise the right to
control the distribution of derivative or collective
works based on the Library.

In addition, mere aggregation of another work not
based on the Library with the Library (or with a
work based on the Library) on a volume of a
storage or distribution medium does not bring the
other work under the scope of this License.

3. You may opt to apply the terms of the
ordinary GNU General Public License instead of

this License to a given copy of the Library. To do
this, you must alter all the notices that refer to
this License, so that they refer to the ordinary
GNU General Public License, version 2, instead of
to this License. (If a newer version than version
2 of the ordinary GNU General Public License has
appeared, then you can specify that version
instead if you wish.) Do not make any other
change in these notices.

Once this change is made in a given copy, it is
irreversible for that copy, so the ordinary GNU
General Public License applies to all subsequent
copies and derivative works made from that copy.

This option i1s useful when you wish to copy part
of the code of the Library into a program that is
not a library.

4. You may copy and distribute the Library (or
a portion or derivative of it, under Section 2) in
object code or executable form under the terms of
Sections 1 and 2 above provided that you
accompany it with the complete corresponding
machine-readable source code, which must be
distributed under the terms of Sections 1 and 2
above on a medium customarily used for software
interchange.

If distribution of object code is made by offering
access to copy from a designated place, then
offering equivalent access to copy the source code
from the same place satisfies the requirement to
distribute the source code, even though third
parties are not compelled to copy the source along
with the object code.

5. A program that contains no derivative of any
portion of the Library, but is designed to work
with the Library by being compiled or linked with
it, is called a "work that uses the Library". Such
a work, in isolation, is not a derivative work of the
Library, and therefore falls outside the scope of
this License.

However, linking a "work that uses the
Library" with the Library creates an executable
that is a derivative of the Library (because it
contains portions of the Library), rather than a
"work that uses the library". The executable is
therefore covered by this License. Section 6 states
terms for distribution of such executables.

When a "work that uses the Library" uses
material from a header file that is part of the
Library, the object code for the work may be a
derivative work of the Library even though the
source code is not.
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Whether this is true is especially significant if the
work can be linked without the Library, or if the
work is itself a library. The threshold for this to
be true is not precisely defined by law.

If such an object file uses only numerical
parameters, data structure layouts and accessors,
and small macros and small inline functions (ten
lines or less in length), then the use of the object
file is unrestricted, regardless of whether it is
legally a derivative work. (Executables
containing this object code plus portions of the
Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the
Library, you may distribute the object code for the
work under the terms of Section 6.

Any executables containing that work also fall
under Section 6, whether or not they are linked
directly with the Library itself.

6. As an exception to the Sections above, you
may also combine or link a "work that uses the
Library" with the Library to produce a work
containing portions of the Library, and distribute
that work under terms of your choice, provided
that the terms permit modification of the work for
the customer's own use and reverse engineering
for debugging such modifications.

You must give prominent notice with each copy
of the work that the Library is used in it and that
the Library and its use are covered by this
License. You must supply a copy of this License.
If the work during execution displays copyright
notices, you must include the copyright notice for
the Library among them, as well as a reference
directing the user to the copy of this License.
Also, you must do one of these things:

a) Accompany the work with the complete
corresponding machine-readable source code
for the Library including whatever changes
were used in the work (which must be
distributed under Sections 1 and 2 above);
and, if the work is an executable linked with
the Library, with the complete
machine-readable "work that uses the
Library", as object code and/or source code, so
that the user can modify the Library and
then relink to produce a modified executable
containing the modified Library. (It is
understood that the user who changes the
contents of definitions files in the Library will
not necessarily be able to recompile the
application to use the modified definitions.)

b) Use a suitable shared library mechanism
for linking with the Library. A suitable
mechanism is one that (1) uses at run time a
copy of the library already present on the
user's computer system, rather than copying
library functions into the executable, and (2)
will operate properly with a modified version
of the library, if the user installs one, as long
as the modified version is
interface-compatible with the version that
the work was made with.

¢) Accompany the work with a written offer,
valid for at least three years, to give the same
user the materials specified in Subsection 6a,
above, for a charge no more than the cost of
performing this distribution.

d) If distribution of the work is made by

offering access to copy from a designated
place, offer equivalent access to copy the
above specified materials from the same
place.

e) Verify that the user has already received a
copy of these materials or that you have
already sent this user a copy.

For an executable, the required form of the
"work that uses the Library" must include any
data and utility programs needed for reproducing
the executable from it. However, as a special
exception, the materials to be distributed need
not include anything that is normally distributed
(in either source or binary form) with the major
components (compiler, kernel, and so on) of the
operating system on which the executable runs,
unless that component itself accompanies the
executable.

It may happen that this requirement
contradicts the license restrictions of other
proprietary libraries that do not normally
accompany the operating system. Such a
contradiction means you cannot use both them
and the Library together in an executable that
you distribute.

7. You may place library facilities that are a
work based on the Library side-by-side in a single
library together with other library facilities not
covered by this License, and distribute such a
combined library, provided that the separate
distribution of the work based on the Library and
of the other library facilities is otherwise
permitted, and provided that you do these two
things:
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a) Accompany the combined library with a
copy of the same work based on the Library,
uncombined with any other library facilities.
This must be distributed under the terms of
the Sections above.

b) Give prominent notice with the combined
library of the fact that part of it is a work
based on the Library, and explaining where
to find the accompanying uncombined form of
the same work.

8. You may not copy, modify, sublicense, link
with, or distribute the Library except as expressly
provided under this License. Any attempt
otherwise to copy, modify, sublicense, link with,
or distribute the Library is void, and will
automatically terminate your rights under this
License. However, parties who have received
copies, or rights, from you under this License will
not have their licenses terminated so long as such
parties remain in full compliance.

9. You are not required to accept this License,
since you have not signed it. However, nothing
else grants you permission to modify or distribute
the Library or its derivative works. These
actions are prohibited by law if you do not accept
this License. Therefore, by modifying or
distributing the Library (or any work based on
the Library), you indicate your acceptance of this
License to do so, and all its terms and conditions
for copying, distributing or modifying the Library
or works based on it.

10. Each time you redistribute the Library (or
any work based on the Library), the recipient
automatically receives a license from the original
licensor to copy, distribute, link with or modify
the Library subject to these terms and conditions.
You may not impose any further restrictions on
the recipients' exercise of the rights granted
herein.

You are not responsible for enforcing compliance
by third parties with this License.

11. If, as a consequence of a court judgment or
allegation of patent infringement or for any other
reason (not limited to patent issues), conditions
are imposed on you (whether by court order,
agreement or otherwise) that contradict the
conditions of this License, they do not excuse you
from the conditions of this License. If you cannot
distribute so as to satisfy simultaneously your
obligations under this License and any other
pertinent obligations, then as a consequence you
may not distribute the Library at all. For
example, if a patent license would not permit

royalty-free redistribution of the Library by all
those who receive copies directly or indirectly
through you, then the only way you could satisfy
both it and this License would be to refrain
entirely from distribution of the Library.

If any portion of this section is held invalid or
unenforceable under any particular circumstance,
the balance of the section is intended to apply,
and the section as a whole is intended to apply in
other circumstances.

It is not the purpose of this section to induce you
to infringe any patents or other property right
claims or to contest validity of any such claims;
this section has the sole purpose of protecting the
integrity of the free software distribution system
which is implemented by public license practices.
Many people have made generous contributions
to the wide range of software distributed through
that system in reliance on consistent application
of that system; it is up to the author/donor to
decide if he or she is willing to distribute software
through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear
what is believed to be a consequence of the rest of
this License.

12. If the distribution and/or use of the Library
is restricted in certain countries either by patents
or by copyrighted interfaces, the original
copyright holder who places the Library under
this License may add an explicit geographical
distribution limitation excluding those countries,
so that distribution is permitted only in or among
countries not thus excluded. In such case, this
License incorporates the limitation as if written
in the body of this License.

13. The Free Software Foundation may publish
revised and/or new versions of the Lesser General
Public License from time to time.

Such new versions will be similar in spirit to the
present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version
number. If the Library specifies a version
number of this License which applies to it and
"any later version", you have the option of
following the terms and conditions either of that
version or of any later version published by the
Free Software Foundation. If the Library does
not specify a license version number, you may
choose any version ever published by the Free
Software Foundation.
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14. If you wish to incorporate parts of the
Library into other free programs whose
distribution conditions are incompatible with
these, write to the author to ask for permission.
For software which is copyrighted by the Free
Software Foundation, write to the Free Software
Foundation; we sometimes make exceptions for
this. Our decision will be guided by the two
goals of preserving the free status of all
derivatives of our free software and of promoting
the sharing and reuse of software generally.

NO WARRANTY

15. BECAUSE THE LIBRARY IS LICENSED
FREE OF CHARGE, THERE IS NO WARRANTY
FOR THE LIBRARY, TO THE EXTENT
PERMITTED BY APPLICABLE LAW.

EXCEPT WHEN OTHERWISE STATED IN
WRITING THE COPYRIGHT HOLDERS
AND/OR OTHER PARTIES PROVIDE THE
LIBRARY "AS IS" WITHOUT WARRANTY OF
ANY KIND, EITHER EXPRESSED OR IMPLIED,
INCLUDING, BUT NOT LIMITED TO, THE
IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE. THE ENTIRE RISK
AS TO THE QUALITY AND PERFORMANCE
OF THE LIBRARY IS WITH YOU. SHOULD
THE LIBRARY PROVE DEFECTIVE, YOU
ASSUME THE COST OF ALL NECESSARY
SERVICING, REPAIR OR CORRECTION.

16. IN NO EVENT UNLESS REQUIRED BY
APPLICABLE LAW OR AGREED TO IN
WRITING WILL ANY COPYRIGHT HOLDER,
OR ANY OTHER PARTY WHO MAY MODIFY
AND/OR REDISTRIBUTE THE LIBRARY AS
PERMITTED ABOVE, BE LIABLE TO YOU FOR
DAMAGES, INCLUDING ANY GENERAL,
SPECIAL, INCIDENTAL OR
CONSEQUENTIAL DAMAGES ARISING OUT
OF THE USE OR INABILITY TO USE THE
LIBRARY (INCLUDING BUT NOT LIMITED TO
LOSS OF DATA OR DATA BEING RENDERED
INACCURATE OR LOSSES SUSTAINED BY
YOU OR THIRD PARTIES OR A FAILURE OF
THE LIBRARY TO OPERATE WITH ANY
OTHER SOFTWARE), EVEN IF SUCH HOLDER
OR OTHER PARTY HAS BEEN ADVISED OF
THE POSSIBILITY OF SUCH DAMAGES.

END OF TERMS AND CONDITIONS
How to Apply These Terms to Your New Libraries

If you develop a new library, and you want it to
be of the greatest possible use to the public, we

recommend making it free software that everyone
can redistribute and change. You can do so by
permitting redistribution under these terms (or,
alternatively, under the terms of the ordinary
General Public License).

To apply these terms, attach the following
notices to the library. It is safest to attach them
to the start of each source file to most effectively
convey the exclusion of warranty; and each file
should have at least the "copyright" line and a
pointer to where the full notice is found.

<one line to give the library's name and a
brief idea of what it does.>
Copyright (C) <year> <name of author>

This library is free software; you can
redistribute it and/or modify it under the
terms of the GNU Lesser General Public
License as published by the Free Software
Foundation; either version 2.1 of the License,
or (at your option) any later version.

This library is distributed in the hope that it
will be useful, but WITHOUT ANY
WARRANTY; without even the implied
warranty of MERCHANTABILITY or
FITNESS FOR A PARTICULAR PURPOSE.
See the GNU Lesser General Public License
for more details.

You should have received a copy of the GNU
Lesser General Public License along with
this library; if not, write to the Free Software
Foundation, Inc., 51 Franklin Street, Fifth
Floor, Boston, MA 02110-1301 USA

Also add information on how to contact you by
electronic and paper mail.

You should also get your employer Gf you work as
a programmer) or your school, if any, to sign a
"copyright disclaimer" for the library, if necessary.
Here is a sample; alter the names:

F
=%
E

Yoyodyne, Inc., hereby disclaims all copyright
interest in the library ‘Frob' (a library for
tweaking knobs) written by James Random
Hacker.

<signature of Ty Coon>, 1 April 1990
Ty Coon, President of Vice

That's all there is to it!
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(*12) U-Boot socfpga_v2024.01:
LGPLv3

GNU LESSER GENERAL PUBLIC LICENSE
Version 3, 29 June 2007

Copyright (C) 2007 Free Software Foundation,
Inc. <https:/fsf.org/>

Everyone is permitted to copy and distribute
verbatim copies of this license document, but
changing it is not allowed.

This version of the GNU Lesser General Public
License incorporates the terms and conditions of
version 3 of the GNU General Public License,
supplemented by the additional permissions
listed below.

0. Additional Definitions.

As used herein, "this License" refers to version
3 of the GNU Lesser General Public License, and
the "GNU GPL" refers to version 3 of the GNU
General Public License.

"The Library" refers to a covered work governed
by this License, other than an Application or a
Combined Work as defined below.

An "Application" is any work that makes use of
an interface provided by the Library, but which is
not otherwise based on the Library.

Defining a subclass of a class defined by the
Library is deemed a mode of using an interface
provided by the Library.

A "Combined Work" is a work produced by
combining or linking an Application with the
Library. The particular version of the Library
with which the Combined Work was made is also
called the "Linked Version".

The "Minimal Corresponding Source" for a
Combined Work means the Corresponding Source
for the Combined Work, excluding any source
code for portions of the Combined Work that,
considered in isolation, are based on the
Application, and not on the Linked Version.

The "Corresponding Application Code" for a
Combined Work means the object code and/or
source code for the Application, including any
data and utility programs needed for reproducing
the Combined Work from the Application, but
excluding the System Libraries of the Combined
Work.

1. Exception to Section 3 of the GNU GPL.

You may convey a covered work under sections
3 and 4 of this License without being bound by
section 3 of the GNU GPL.

2. Conveying Modified Versions.

If you modify a copy of the Library, and, in your
modifications, a facility refers to a function or
data to be supplied by an Application that uses
the facility (other than as an argument passed
when the facility is invoked), then you may
convey a copy of the modified version:

a) under this License, provided that you make
a good faith effort to ensure that, in the event
an Application does not supply the function or
data, the facility still operates, and performs
whatever part of its purpose remains
meaningful, or

b) under the GNU GPL, with none of the
additional permissions of this License
applicable to that copy.

3. Object Code Incorporating Material from
Library Header Files.

The object code form of an Application may
incorporate material from a header file that is
part of the Library. You may convey such object
code under terms of your choice, provided that, if
the incorporated material is not limited to
numerical parameters, data structure layouts and
accessors, or small macros, inline functions and
templates (ten or fewer lines in length), you do
both of the following:

a) Give prominent notice with each copy of the
object code that the Library is used in it and
that the Library and its use are covered by
this License.

b) Accompany the object code with a copy of
the GNU GPL and this license document.

4. Combined Works.

You may convey a Combined Work under terms
of your choice that, taken together, effectively do
not restrict modification of the portions of the
Library contained in the Combined Work and
reverse engineering for debugging such
modifications, if you also do each of the following:
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You may place library facilities that are a work
based on the Library side by side in a single
library together with other library facilities that
are not Applications and are not covered by this
License, and convey such a combined library
under terms of your choice, if you do both of the
following:

a) Give prominent notice with each copy of the
Combined Work that the Library is used in it
and that the Library and its use are covered by
this License.

b) Accompany the Combined Work with a copy
of the GNU GPL and this license document.

¢) For a Combined Work that displays
copyright notices during execution, include the
copyright notice for the Library among these
notices, as well as a reference directing the
user to the copies of the GNU GPL and this
license document.

a) Accompany the combined library with a
copy of the same work based on the Library,
uncombined with any other library facilities,
conveyed under the terms of this License.

b) Give prominent notice with the combined
library that part of it is a work based on the
Library, and explaining where to find the
accompanying uncombined form of the same
work.

d) Do one of the following:

0) Convey the Minimal Corresponding
Source under the terms of this License,
and the Corresponding Application Code
in a form suitable for, and under terms
that permit, the user to recombine or
relink the Application with a modified

6. Revised Versions of the GNU Lesser General
Public License.

The Free Software Foundation may publish

version of the Linked Version to produce a
modified Combined Work, in the manner
specified by section 6 of the GNU GPL for
conveying Corresponding Source.

1) Use a suitable shared library
mechanism for linking with the Library.
A suitable mechanism is one that (a) uses
at run time a copy of the Library already
present on the user's computer system,
and (b) will operate properly with a
modified version of the Library that is
interface-compatible with the Linked
Version.

e) Provide Installation Information, but only if
you would otherwise be required to provide
such information under section 6 of the GNU
GPL, and only to the extent that such
information is necessary to install and execute
a modified version of the Combined Work
produced by recombining or relinking the
Application with a modified version of the
Linked Version. (If you use option 4d0, the
Installation Information must accompany the
Minimal Corresponding Source and
Corresponding Application Code. If you use
option 4d1, you must provide the Installation
Information in the manner specified by section
6 of the GNU GPL for conveying
Corresponding Source.)

5. Combined Libraries.

revised and/or new versions of the GNU Lesser
General Public License from time to time. Such
new versions will be similar in spirit to the
present version, but may differ in detail to
address new problems or concerns.

Each version is given a distinguishing version
number. If the Library as you received it specifies
that a certain numbered version of the GNU
Lesser General Public License "or any later
version" applies to it, you have the option of
following the terms and conditions either of that
published version or of any later version
published by the Free Software Foundation. If the
Library as you received it does not specify a
version number of the GNU Lesser General
Public License, you may choose any version of the
GNU Lesser General Public License ever
published by the Free Software Foundation.

If the Library as you received it specifies that a
proxy can decide whether future versions of the
GNU Lesser General Public License shall apply,

that proxy's public statement of acceptance of any

version is permanent authorization for you to
choose that version for the Library.
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