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F1FE HE

1.1 ®HmOBE

AV T77 = T71E, MP1900A 327 F Vo F VT 47 FI54%-R (LK, MP1900A &
FEOVET, ) ICH L TWAEMERREL M — B EBR 5% Windows 7 7213
Windows 10 ® PC THEIEL £, AV 7hr=71Z MP1900A TlE iR IA
AR— L SITNET,

Fo, RITINy =T %I PC AV A=/ 3 5HE MP1900A =32l —35
THE—RCTEMELET,

MP1900A 23S CH i OEE T IEEZ MR LIZY, AU A7) —r A~ L7 Clbiff
BERVE—ha~ A0 5 X TER] T,




1.2 BHBOEFER

12 Hmhfk

AKYT7 727 % T MP1900A (ZHEESIN TNDEEY 22— L OBIER IO
EVa—VEERAL-HENTEET,

AT =T Z T2, LUFOMREZ ZHLET,
EYV2— /L& HL7Z BER HIE

- Eye Margin #ll’€, Eye Contour #IE72E D H Bl &

« TANRE—2% Capture 3 DHERE

« TAMRE— U DOfREKEE

- BEEY 2 VOHEEEMERE

« MP1900A DY 7 7 =T 77T —h

- EFEOBIETERVE— R R AT — o~V IT R

« EVa— N EHEALE PAM4 [E5OY AL T —L—NIE (SER HIE)

« EVa—NVEEHALEZ RS-FEC Scrambled Idle /34— @ Uncorrectable
Codeword BL W FEC v h/L7—HIE

VE—MlEH DA 527 =2—2L LT, GPIB, LAN [ZXJSL TV ET,
F7-, VE—NilfElz~2Ri%, SCPI (Standard Commands for Programmable
Instruments) HUEIZxHSL TOET,

it
KITRG 2T %I PCIZA L AR—vT 5L, GPIB A 47 = — A XEE
LEH A,




F1FE HE

1.3 BRI

RI TN =T DEEREEZ L TIORLES,

®1.3-1 BFIRE

IHH B
P IBM-PC BLUEDH D PC
CPU 2GHz UL LD 64 Bk (x64) 7'yt
0s Windows 10 Pro/Enterprise (64 bit i)
Eel
Windows 7 Professional/Enterprise/Ultimate (64 bit i)
AEY 4GB L.k
TSGR 1600 x 900 R Lk 1
R 65536 Ll F
IN—RF RS TINA VAN IURED/N—RT (A7 W BZ8 & 5 200 MB DL E
VEe—hf#7=—A | 100BASE-TX LI

N =

A\ FE
ARYTr I 7 DEEFIZ, PC LICTTiEDREOHEEEETT
A&, JINITTHAEEICEELENEAHYET,
s UHAHBRFLIIFETIVINIZITUNDY I TER

BEIZZEAT

« 51=%FAC% (/—kPC DIEHE)
s RYV—2t—N
- Ny TETHIBEE (/—FPC DI5E)

EHEEDRRRA AL, FERALTLS PC ORKEGRAZEZSRL K
=y,




14 FZ2—nADELIq9 TR

1.4 TDa—)LDELOIIAVAHAR
MP1900A 1%, BEEEOFRIZFHIZK IS TELIINT, FHEREEZ T 2— LR
BLOF 7L ar BICREELTOET, EVa— L0 7 ar 2RI 50
WZED, BEREOBEX AL ZIGUTRisE e/ T MP1900A ZfEH 4528
IRTE, TR, BRI 2 o= B A T 5 I CHERE DI, A T E %
ha‘o

TV 2= LR T T a OFRER, @ISR, MG DR IZLORAED RN,
LUFDRL I ar TARESZIRLUTTEE N,
STT N IAVT 4 TTTAF-RMPI900A V=R LI av AR

https://www.anritsu.com/ja-JP/test-measurement/support/download
s/brochures-datasheets-and-catalogs/dwl18629
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B2E Eff

21 AVA=ILITOAAN—)L

ARV TR =TI, RO 2@V OEREERSHVET,
« MP1900A (ZA > AR—/L
MP1900A ZHl#HIL CHIEE RITLET,
o AN PCITA L AR—L LT
MP1900A L#keL7a<Th, HIER R T 7 ANV DERIRL/E — 0 OFFERE D
TExFT (=2l —TarE—R),




21 AR TA R

211 A2 AL
ZZTIX MP1900A F7/134M PC IIARY 7 Ny =T %A A=V B HIEIZD
WCRRBALE T,

1. ARYT7N=TEFATL TG EIEK TLET,
B O F#ichsy 27 savia—rxzy7o B 2205735
Shutdown/Close ¥ A7 R/ Ry 7 ANFE/REINET, [Shut down the
software completely] Z&iRL, [OK] Z¥#>vFLET,

e
]

Shutdown/Close

r Just close the running application

‘ Shut down the software completely

(cancel] (o]

2.1.1-1 Shutdown/Close 47 RA45 R vH R

2. ARITRNTxTHAL A= LET,
S PC £721X MP1900A T, 4T 2%k D77 AV Z2FLTL T
éll \O

MX190000A_VER_x_xx_xx.exe

ZITC, X XX XX XTI R T DONR— g R LET,
AYIEIITEHRICAVR—LT HI5E

InstallShield Wizard @ Welcome ~*—"C [Next >] #%vFLET,

" MX1900004 - InstalShield Wizar 3 |

Welcome to the InstallShield Wizard for
MX190000A

The InstallShield Wizard will install MX 1200004 on your
computer. To continue, dick Next.

2.1.1-2 Welcome R—

2-3



B2E Eff

£

3.

KYIDITNT TITAVRA—ILEN TINS5 E

“Reinstall all program features installed by the previous setup.” 73
FORSNET, A AN—=VERATT DI, [Yes] 24y FLET,
FhlE 3~7 AW CTFIE 9 ITHEAFE T,

F = B
MX 1900004 - InstallShield Wizard i

Reinstall all program features installed by the previcus setup.

21.1-3 BAVAM—ILOFER

KITNG =T BT T —RT L5651, AV A= VEZREITETIZ
[No] #%vFLTIEEN, ZLTT AL A=/ &L TR TFIEA B
LCLIEEN, TUA L AN—=V D FIEIZONWTIEN2.1.2 7oA AN—)1 |
BTSN,

User Name, Company Name, Serial Number # AJJL, [Next >] %
ZyFLET,

MX1900004 - InstallShield Wizarc
Customer Information "“ ‘
Please enter your informatian, | i

Flease enter your name, the name of the company for which you work and the product
serial number.,

User Name:

| Anritsu ]

Company Mame:

[ Anritsu Corporation I

Serial Number:

[ 1234557890 ]

[ <gec |

2.1.1-4 Customer Information R—
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4. ®YNTYTEATEEINL, [Next >] 240 FLET,
MP1900A (214> Ah—/vT 541 [IMP1900A] %, M PC 1214 A
r—=L9 2841 [External PC] ZEIRL TLEEW,

MX1900004 - InstallShield Wizard -

Setup Type 4 ‘
Select the setup type that best suits your needs. -

W

Click the type of setup you prefer,
00A Description
External PC Signal Quality Analyzer - R

e
]

E Cancel

2.1.1-5 Setup Type R—<

5.  Setup Type ~~—"C [External PC] Z®IRL7-GHE, A A= T7+
N EEETEET,
AVAN= VT AN FHIER LG EIE [Next >] 24y FLET,
AVAN= VT A N E H T T D561 [Change...] 24y F L, A%
M=V T AN T NI LES A AN VT A NE DEE LT T LIS
[Next >] #&>vFLET,

Choose Destination Location
Select folder where setup will install files,

. Install M¥ 180000 to:
C:\Anritsu\MP 19004 \ |

] Cancel

2.1.1-6 Choose Destination Location R—>
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6. Setup Type ~X—TC [External PC|] Z#i&IRL7-5H, =2 —av
E—RCTENWESHE D0 Z N E T,
T3l —ar TR TEESEZWE AT [Install unit / modules
emulator] ZZRL T, [Next >] &y FLET,

P' -
MX190000A - InstallShield Wizard | s [

Select Features
Select the features setup will install. \

Select the features you want to install, and deselect the features you do not want to install.

B Install unit f modules emulator B

for emulation mode.

332.70 MBE of space required on the C drive
103143.20 MB of space available on the C drive

< Back Ii Mext = I Cancel ﬂ

2.1.1-7 Select Features X—

7. Setup Type ~X—C [External PC|] Zi&RL1-%E, T AV T I
a— Iy NARR T 2RI E T,
TRy AN a— by e ERT 55613 [Make a shortcut on
Desktop.] Z#ZRL T [Next >] #¥>FLET,

(MKIDDII)DA - InstallShield Wi

select Option

Select the options you want to install. \
To install a option, dick the check box next to it. If the check box is dear, that option will
not be installed.

I Make & shortcut on Desktop.l

2.1.1-8 Select Option R—
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8.

[Installl #¥%>FLET,

MX1900004 - InstallShield

Ready to Install the Program
The wizard is ready to beain installation. \

Click Install to begin the installation.

If you want to review ar chanage any of your installation settings, dick Back. Click Cancel to
exit the wizard.

e
]

2.1.1-9 Ready to Install the Program R—

AVAN—= VN IEFITK T T5E, L FOXATal Ry 7 ANKREINE
9, [Finish] ##vFLE7,

InstallShield Wizard Complete

The InstallShield Wizard has successfully installed
MX150000A. Click Finish to exit the wizard.

< Back { Cancel

2.1.1-10 InstallShield Wizard Complete R—
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212 TIUAAR—IL
RKITNT T DT A AN—)V FIEIZOWTE B LET, MP1900A F72 130
PC TLLFOEEEZIToTITES Y,

1. [Start] A==— — [Control Panel] #&RLF£9,

Sticky Notes

.{-{;ﬁ Paint » Anritsu_User
Do ent:
% Snipping Tool ocuments

Pictures
Calculator

Music

-
%,‘ On-Screen Keyboard

Signal Quality Analyzer-R

Games

Computer

Control Panel
Devices and Printers
Default Programs

Help and Support

All Programs

21.2-1 arkA—JL/AR)L

2. arbka—/L3RLNO, [Programs and Features| 742 %4y F L&
-g_‘o

*% HomeGroup & Indexing Options

Internet Options 22 Keyboard

P Mouse L Network and Sharing Center
& Parental Controls f Pen and Touch

il Personalization [ Phone and Modem
l Programs and Features f:' Recovery

™ RemoteApp and Desktop Connections iﬁj Sound

@ Sync Center 1B Systern
:J.Taskbar and Start Menu [ Troubleshooting
E Windows CardSpace B Windows Defender
@Windaws Mobility Center E_T Windows Update

2.1.2-2 Programs and Features

2-8
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3.  Programs and Features HiE®H 75 [MX190000A] % 2 [E|¥vFLFE

ﬁ‘o
Narme . Publisher
A ~dobe Acrobat Reader DC Adobe Systems Incorporated
EB Intel(R) Metwork Connections 21.0.504.0 Intel
"4 Intel® Graphics Driver Intel Corporation
"4 Intel® Management Engine Components Intel Corporation
"4 Intel® USB 3.0 eXtensible Host Controller Driver Intel Corporation

[B5] Microsoft Visual C++ 2010 %86 Redistributable - 10.0.... Microsoft Corporation
ﬁMicrosof‘t‘u‘isual C++ 2013 Redistributable (x86) - 12.0... Microsoft Corporation

=

A MXI80000A Anritsu i
i £cd fié
(B TPService DMC

[BTVISA Shared Components 64-Bit
& Windows Driver Package - Anritsu (xnidgpib) XGPIB (... Anritsu

21.2-3 FUAVRM—ILDET

4. LUFOXATOZ Ry I ZRFRSNIZD [Yes] 24y FLET,

P

MX190000A - InstallShield Wizard —.

Do you want to completely remove the selected application and all of its features?

21.2-4 oAV RM—ILDFERR

5. AVAM=NTANE DT77ANEFRTEAEIL [Nol 24yFLET,
AVAN= VT AN DET 7 ANVEHIBRT DA [Yes] 24 yTFLET,

r 5

MX120000A - InstallShield Wizard —.—

Ok to delete all files in the installation folder?

|

2.1.2-5 JHILFTHIBEORESE




B2E Eff

6. TUAVAN=ANETTDHE, LFOXATar Ry I ANERSINET,
[Finish] Z#%yF L%,

-
MX1900004 - InstallShield Wizard e

Uninstall Complete

Installshield Wizard has finished uninstalling MX 1500004,

< Back f Cancel I

L = ———

2126 FUAVRAM—ILDT

2-10
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2.2 EEAE

K7y =T O T iEEHLET,

221 MP1900ATARY IR T7ZRET H5E

,jr—‘mm

Standby LED

e
]

BIRAA v FFHEPower5>J

2.2.1-1 MP1900A Standby LED &ERDER:

1. MP1900A OFE R/ SRITHEA Ly MT 3 NEIRa—RN2#ki1 5L, 1E
[/ 4%/V?D Standby LED 725 5UATLE T,

A EE

ALy 3 BERI—FE#EKL TV HIKEET Standby LED AY
EITLTWAIGE, YRATLIS—IFEELTHRFIMICEREIC
B REABYET , COLEBERAMVFERLTHLERILE
ASNFEEA AL YEIE 3BEBRI—FENL, DRTLIS—
DEELE-BERERYKRIV52T, BEAULYMNI 3 RERI—
FEEGLTERRMVFERL, EREBHRALTIZE,

2.  IEMH/SHNVOEFRASF ML ET, Power 727 235 4TL, Windows 23
EEILET,

2-11



B2E Eff

3. TV —iarklLZAERNRRSNETOT, BEd57 7V r—var
EHFLET, 77V —ar v 7AW O 3.1.4 77V r— 3
LI ZEE | 2B R TTEZS Y,

2

[3.1.6.2 General Settings]® Auto-launch T Enable Auto-launch %
HRLTWD4A, Autolaunch Application (ZEXESILTNDT 77—
TarBNHEICEEIL £,

PAM4 PPG/ED Based System ann
(NRZ test Is also avallable.)

Standarg BERT for Standard
A
S PRG/ED Based System

(PAM4 test is also available )

Miscellaneous System

ey X 2 O Wil Anritsy e e

X 221-2 7F)r—i3avtwLY5E@

2-12
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222 HEPCTARY I+ THRENT HEE
1. M PC OEJRZEH AL, Windows ZEEILE T,

2. [Start] # == — — [All Programs] — [MX190000A] —
[MX190000A] #27V>27LET,

3. THUr—varvlL X EENFERSIVETOT, BENTAHT SV — g
POV ILET, TV — a2 EEOZEMIZ8.1.4 TV —
varvL 72 | 2 RLTIEEN,

£

e
]

[3.1.6.2 General Settings]® Auto-launch T Enable Auto-launch %
HRLTWD4A, Autolaunch Application (ZEXESILTNDT 77—
Tar s BEIICEREIL £,

PRI PEG/ED Eioma Syt nn
(NRZ test Is also e.) AT

bl PPqu;LJ H d 5yst

EsE X 12 Lo Anritsu e o

X 2.22-1 7F)r—i3 LY 5ER

JE:
Windows O E— [VAT L] — [TAATVLA] T, KM/ AT
e [100%] (2L TLEEEW, DERIZERET HE, R T7N0 2T DXLF
NIELLF RSN ENHV ET,

& ik TAAT LA
BEORR o kR LAk

VAT TEAR T, FOMOEBOHIAREETS

100%
] 125% 6 )

@) HIVE 150%
175%

L1 Bme7syay

2.2.2-2 Windows DT ARATLAEE

2-13
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223 IZal—iavE—FRDUYIYEZ
NS PC IR TR =T " AL A=V LT=E, LTFTD 2 SOOIz — gy
E—REY—/LTHNEL TEET,

+ SI PPG/ED Based System
MU195020A 21G/32G bit/s SI PPG & MU195040A 21G/32G bit/s ST ED
T _X— AL LTV 2 — UKD BERT A7 Lk T3ial—hLET,

+ PAM4 PPG/ED Based System
MU196020A PAM4 PPG £ MU196040B PAM4 ED % \—ALL7cEY 22—
AR CEIET S BERT AT A& 32— ET,

it
KIThT 2T A A — L L7=E % [Install unit / modules

emulator] Z3BIRL THRWEA, =32 —3arEF—RE2Y—/LTHY
B2 TEERTA,

TIab—varE—Re vz 5121, [Start] A==— — [All Programs]
— [MX190000A] — [Configure] — [Emulation Mode] %7V>27 TL7Z&
AN

LUF @ X572 Configure the Emulation Mode > —/V3BHE £,

r . o
Configure the Emulation Mode 2 [ )= [
Slot No. Module Image Name
Slot 1 =) @ 9 &
e ,;@ ol 2ol 2o MU1810008
Slot 2 l GJ\ o" @* @‘ @\= @ @“fﬁ x % %

Slot 3

MU181500B
Slot 4

Slot s Blank

Slot 6 MU1950404

Slot 7 MU195020A

Slot 8 MU195050A

S| PPG/ED Based System =

This setting configures the madule emulation as like above figure
Follewings are the summary of the emulated unitmedule configurations.

Mainframe
Model Number: MP1300A
Slot 182

< Ce] Cam) (3]

2.2.3-1 Configure the Emulation Mode *Y—)L

Ay—n b [ 4], [ »] TZIal—Tar T —RERIRL <Y
B2 TEET,

YIEZ =R 7 = T E LB T 58, BIRLT-EY 2— VA BERT v
AT LELTARYZ Ny =T N EBEILET, KY 7Ry =7 OREHTOWTIEN2.2.1
MP1900A TAYZ N =7 ZE T 586 1 B8 L 0M2.2.2 SN PC TAY 7R =
TEEBTH5E 122 TIEEN,

2-14



23 RTIH%

23 RTHE

KT 2T, BUFO 3OO ETHKR T TEET,

« MP1900A EffH/ SHNVDEIRAANYF ZMLET, Power 7 7 DHATL,
Standby LED 73 54TLET (MP1900A H3AK L A WRAEIZZ2D ET),

- WEOL Fichsr AT sarin—1r ) 7oB] 22y FLET,
Shutdown/Close # 4 7 v 7 /R v 27 AT [Shut down the software
completelyl #i®RL, [OK] Z%vTFLET,

s BEACHLZT IV r—vary—n_"—o ] 2FyFLET,
Shutdown/Close # 4 7 v 27 /R v 27 AT [Shut down the software
completely]l %KL, [OK] Z%vFLET,

e
]

Shutdown/Close

{--_}Just close the running application

.r. Shut down the software completely

A ®

2.3-1 Shutdown/Close 4 7A4S HRyH R

2
Shutdown/Close # A 7B/ Ry IV ATARI T =T % TIHTH
Windows |£> v T LUER A,
MP1900A % AZ U SAARBEIZ T DITITEIR AL F 2 M3, 21X
Windows 3 v ML TLIESNY,

2-15
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2.4
2.4.1

TSHOAF'Da— LA T3V BMFEIE

AT avDEA
it
BN 54 7 v alcdkoT, IEZEMESE D7D ME ARV 7K
T2 T DRV g INEAR 0T,

BINT 247 > ar OBREEZEIES T 572018, IZ0hOF T var
FERGANHOET, FEIL, BN 47 v ar Oy a— /VEHKGEL
HEID, 11.2.2 A7 varv 22 RL, BINT547 T arDiEni,
WA T a N DT EE MR TODIE AL TLEE WY,

F T arOEANRIS, BT D47 ar NEMERIEES N TV DAY
TRT =T DONR—=Tar ~T 7T =T HUNENRHIET,

1. WBTIIAL T2 VOITNESETTIA T a— b ERIDTN
JVCHERRLET, HDHUNE, MP1900A ZiELEIL, System Information [

HOHEBLET

System
System Information

MP19004 Signal Quality Analyzer-R
S (e
= SAA- =

Installer version: 4.10.12
Rev.23133 SEIFIEEE
Module(s) Information
Modules Found: 5
Mainframe
Model Number: MP1S00A
Serial Number: 1A00000070
Total Run Time: 16hour 40min.
System version: 00.00.01
Firmware version: 02.00.20
FPGA LOGIC_MAIN: 02.05.01
FPGA LOGIC_PLD: 01.00.00

IP address: 192.168.1.20

Update
About Info
Save
Bl

Slot 2

Model Number: MU181000B

FES X O O @ Anritsu  oc.2s

2.4.1-1 System Information EE {5l

GRS

9. MO EEH M, BT ITIA T 2 VDIV TNE B AL Z THEL

LTSN,

2-16
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*1:

*2:

FTarF—iEE, AT arF—BLOT B AT —RNREINT
~yL*2 RS LE T, [Option Key License CertificateiZ 25 #Hro4
Trard—RNiEHEIN TWETOT, ZOXF—1EFREHVA T ar B
IMUET, 3L 2.4.2 72 arX—0OREIEZBRLTLIEEN,

FTvar—iEEL, BEEOE AT IO e T, KUNZHR
BLTLEEN,

TRV, TITA Y 2a— VB EBRTHEXIS, BALEA Y vark
HRETAOICLBEREFRPTLHSINTNET, [2.4.2 F 7 vars—0
REIEBRL, BT NETTT AT 22— VIZEEHTTLIEE N,

2-17
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24.2

AT A x—DETE
ZZTIE, MP1900A (CEOAHTA T F7 A Y 2— Wk LT T varaiB N
TBHEERHALET, COFNEEITHIZENTEEE T vavild, TV a—1E4

DI

-3xx (xx D HATET) PMIKLDITIRESIET,

BIML7=A T var R, FlE 8§ TRREINTWDAIEEMERTHIET, A7 var
MNIEHE un‘ﬂyfﬂih“(b‘é;k%ﬁﬁu I CEFET, AT vard—aREL TEML
THEREICH L C, RIEZ & O REMRE BRI IV EHD A,

£

BN 247 avildoC, REXZEIMESE DD L TR ARV 7k
I E A VACENENG N V) b= S il

BN 547> ar OBREZBIESE 572012, 1F0HOF T Tar i
BRGERHVET, FEML, BT 547 /EI/ODIT':E Ca— VEEE
HEID, [1.2.2 77 a1 228U, BINT547 a0 DIiImnic,

WA T a N DT EEMEREL DI AL TLEE WY,

F T ar ORI, BINTHF T ar NEERIES N TV DAY
ThI =T DN—=Var ~T 7T — T o0 ERHET,

MP1900A (2 USB ~7 A& #5i LE 7,

Wi OF Fichsy 27 aarba—A = 7ol 2200703,
Shutdown/Close % A 7 22 R 27 AT [Shut down the software
completely] ZERL, [OK] #27Vv /LT,

Shutdown/Close

’ Just close the running application

‘ Shut down the software completely

&=

2.4.2-1 Shutdown/Close #4704 Ry R

AT 2T DT LI iR L C, MX190000A 1 > Ah— LR ZT A
Iho 7 BIZVERRENTZ OptKey ~DYa— v bhaX 7707 %7,
OptKey.exe [ZLL F D/ SAZHVET,

C¥Anritsu¥MP1900A¥OptKey

2-18
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4. 25 HrOA T ar¥—% AL T, [Add option] 27Uy 7L ET,
F T ard—i3 7 VYo S 1A Option Key License Certificate]
([ZREHS N TVET,

>

5 | OptionKey-v1.11 =] ®
Opion Key | |

e
]

2.4.2-2 OptionKey A7 RATHRYIR

5. [OK] #2V>/L% T,

P

-

5] OptionKey-v111  [[§ Jinformation = — e s

Option Key |  Clear Setting option is succeeded.

[TI [ Add option J

2.4.2-3 Information X4/ 7OT HRyH R

6. MP1900A DOEIFEZYI, &7 arZiBINLI=T I3 A 2— L&
haEd, 22T, FIEH 7 DF-~L (OPT Label/ OPT KEY CODE Label)
ZAEOFHTHE 2 DBE1E, MP1900A O FEIR LB D 21T TIEEWY,

2-19
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7. TITAEY2— LD EwSRMIZ, 70 (OPT Label / OPT KEY
CODE Label) #[X 2.4.2-4 #&& (2L CHEOAHTE T,
FHEAFVITIEEFE O TV RIELITOET, BEFOT L& IR
(AT ar DTV PR THVTTET, ZOT7 U3k R —h
T DImOICE TCTHEERFRTTOT, BT RNTICAEDAHTTLIZE
U,

EE OPT. xxx, yyy ]

=

OPT. xxx Option KEY CODE ]

[OPT. yyy Option KEY CODE ]

OPT. zzz Option KEY CODE ]

OPT. zzz ]

X 24.2-4 SANILBEYRITEIE

E
BEF DTSNV EIINS TS, T~ TREOAHTTLIESVY, [X12.4.2-4 15,
OPT. xxx, yyy DEIESN TNDLEY 2—/UIKIL T, OPT. zzz B0
L6 DR RUET,
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8. TIIUAEYa—/L% MP1900A ([ZEOfHFHT, MP1900A OERAZA
WZLET,

[3.1.6.1 System Information ] ® Module(s) Information T, 777 1>
TV 2 UIA T2 a BEMSI T DT L2 R L TTZE Y,

Slot 7

Model Number: MU195020A

e
]

Serial Number:

Total Run Time:

System version:

Firmware version:

FPGA PPG_MAIN:

FPGA PPG_EXTENDI:

IP address:

Options
¢ 01 - 32G bit's Extension
v 20 - 2ch Data Output
v 21 - 2ch 10Tap Emphasis
v 31 - 2ch Data Delay
v 41 - 2ch Variable ISI
v 50 - Sequence Editor Function

24.2-5 AT arnRRH
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BIE BRIV IEGE

ZOFETIEL, B OEARRNRBET EERALET,
COEPRBLOE 4 ETIL, U TOEY2—/LEFEEDT PPG EFFOET,
MU195020A 21G/32G bit/s SI PPG
MU196020A PAM4 PPG
MU183020A 28G/32G bit/s PPG
MU183021A 28G/32G bit/s 4ch PPG

Fo, LTFOEY 2—E2FELHTED EMFOET,
MU195040A 21G/32G bit/s ST ED
MU196040A PAM4 ED
MU196040B PAM4 ED
MU183040B 28G/32G bit/s High Sensitivity ED

MU183041B 28G/32G bit/s 4ch High Sensitivity ED 3
i
FRCWO NS, B ORI IE MU195020A & MU195040A ZfEHLE 7
7 s
1E
34 EEORARBRIEITE oo 33 7;
311 EEHREDBES oo 33
312 BHERTODUIWVEZGZE e 3-4
313 YRATALOAVEA—=ILIVT v 3-6
314 FIUHT—23 LI i, 3-9
345 BRIIN s 3-13
316 SURTLY=ILIN— e, 3-14
347 TFZAIDERHFHFIAF oo, 3-27
318 TFZAIDRTFE e, 3-29
31.9 BUEDZERE ..o 3-30
32 T—HORR—ZATOEIEAE oo 3-36
321 T—ORR—REAXRTOEKRMGIEESE......3-36
3.22 BERTEETOEKRMGIEREAE ..o 3-39
3.2.3 AUTO MEAS EE TOEKMGIZES%....... 3-57
3.3 MultiChannel BEBE..........coovveieeeeeee e 3-59
3.3.1 Combination HEE ..........ccooeiiiii e 3-59
3.3.2 Channel Synchronization #8E ....................... 3-61
3.3.3 Combination Setting #4705 Ry IX.......... 3-62
3.4  Module Grouping BERE ......covveeieieeeee e 3-66
3.4.1 Inter module grouping TU7 ...ccccevviienennnnnn. 3-68
3.4.2 Inner module grouping TU7 ..cccceeviiiiininnnnnn. 3-70
3.5 Multi Channel Calibration #£8E ..........cccoeeeieiiiee, 3-71
351 FEEREIH ..o 3-71
3.5.2 Multi Channel Calibration ®F|Ig ................... 3-72
3.5.3 Menu F7=[% Modules Settings M5 MDiE4E..... 3-76
3.5.4 Multi Channel Calibration QZEHEHI................ 3-77
3.5.5 MU196020A EffEL—kAHY 32 Gbaud LLE®D
EEDEYNTNEABAE o 3-83
3.6 Unit SYNCHERE ..o 3-84
3.6.1  Unit Sync OBIE, BT ..o 3-84
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BIE BEARILERET %

3.7

3.6.2 UNit SYNCERTE .ovoovoeeeeeeeceeeee e 3-85
3.6.3 Unit Sync #EEDFEAAE ... 3-86
3.6.4 Unit Sync BEREDEITFIE ...oovvvveiiee 3-87
EZ SCPI Creator HBE .....ooooiee e 3-94
3.7.1 EZ SCPI Creator AL ..coccoovevveeee 3-95
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3.1 [EEDEARLLERET

3.1 BEEOERMGTEETE

MP1900A 21Xy TF NRANT 4 AT VAREFINTWET, 2079,
MP1900A OEJRAAvF & Function Key ZFRUNT, F- X TOREEX—)3 [
RICRESNET, RKRETIIH T SR T A AT VAN FE RSN EF—72 L
D D FEARRI 72BN TTIEIC DWW CRIL ET,

311 EEEREOEE
MP1900A OEHE L, TV r— gL 7EET— 72— 20V 2 DDOFEHEA

N ATHRS I TOET

s TV —arv LI RIAR Y TR =T OREEICFRENSEE T, T
Vir—arL o2, 77V —arziiE# 7% Applications =U7 L, K H®
VI =T LIV TNy =T (LR, SNBY 7 T =T EREONET) Akl E) 3

% Utility =V 7 CHERRS N COET, E;J
QL1814 TV —L L 28 BBIRL TS, 1—;@
« D= JAR—ZATL, TV —arw L 22 0nbiERE L= T 7V r— a0 a2 s
fECEET, 7
E
TI)r—avtlLHi
Applications
J—HAR—R
BERT AUTO MEAS

3.1.1-1 2 DDHEERR—XI[ZDINT

it
TV — a2 AN OT ) r—a RSB A L
T CEERA,




BIE BEARILERET %

312 EEXRTOUYBRZAE
D—IRAR—ZAMBT T)r—30vL o ~DHYVEZ
T —JAR—ALT T r—ar L 72 OEE b TR £,
T —J AR —ZAN O H i H R BRI RSINTCNDE T 2 H T §HZEITLD,
T —=JAR—= NS T TV r—a L 72 IZENBERDY £,

7TV r—ay

L o5

Application Selector Application Selector

BERT AUTO MEAS

O O "

K 3.1.2-1 T—HRR—ZAMNSTTUr—30 L I3~DHDYYEZ

TI)r—23 L IEMBT—DAR—ZAADYPYEZ
TIVr—ary WELTHDOEXNL, TV r—a v 7O R TFIIHT NE
IRENFET, ZOXTHEZ T THE, T—IAX—ZADOEEIZYIVEDYET,

TV r—ay

L o5

Application Selector Application Selector

BERT AUTO MEAS

=D AR—2R

K 3.1.2-2 75— 3 L OAMnsT—9RAR—ZADYYEZ




3.1 [EEDEARLLERET

—HAR—ATHEEIYEZ

T IV = 2 ATEROE E DY, U—7 A2— AN TR 1A 1 45
DEEZET,

T —JANX—ZANTHHE A D PR RESNSGTE S —2aZ 7524y F LT,
BERT Eiai: AUTO MEAS B #iZ Y0z 5 L3 caEd

BERT AUTO MEAS

> — - —

3.1.2-3 FEZT—LarA7EFALEARONYER

o, WO FISEBEE O (LU, A7V =2 A2 =2 OET) BE
IRSNET, ATV =oALV — 2%y F LTHEEZYIVEZ HZEN TEET,

BERT AUTO MEAS

3.1.2-4 ROV)—ALOr—3ZFEAL-EEOYIYER




BIE BEARILERET %

313 L RFLa>kA—)LTV7
EEHOL FEIC AT Loy ha— L) 7 3BV ET, K7 Tl AT LD R
A7 HERE AR DR A LI EMED N TVOE T,

BRTREY AROKREY

=] 4 "0 Anritsu  15.::

B/IMERAY JH—wERES BFE

X 3.1.3-1 YRATLarkA—)LTYT

3.1.3.1 BEFEt
BUER A Z R RLET, 2T T HEBUEDFEA B RN FRSNET,




3.1 [EEDEARLLERET

3132 TH-EREREY
Kl 22053287y —mies 4 7ns Ry s 2ngorsn g,

AT LNE AETT—, BXOET T — 2B EEOT N —F, 707
P—EBERTELET,

1 .
1l Buzzer Settings X
min max
Volume:™ | —
2] (- )
\f_‘l System Alarm
- %
[ | FAN
— H
I: :I Temperature ;i
| PLL Unlock ;;E

[4] | Measurement Alarm
\ | Measurement Error

[Defau[tsl [Eance[l [DKI

9] / [6]/ [7] /

3.1.3.2-1 TH—REFAT7ATRYIRX

[1] Volume
T —FEERELET,

[2] System Alarm
VAT WEWIEAEREO T W — O EE A FIITATILT, \‘/x?lﬁgi&
O H%AEL £, PLL Unlock 1%, MU181000A/B ARy MIEEAEX
TG EIZH NIV E TEET,

[3] Measurement Alarm
HWET 7 —LRERFOTV—DFREEA L FlTA7ITLET,

[4] Measurement Error
WE 7 —RAERKOT YV —OREELA VE-1TA 7L ET,

[5] Defaults
BREET 74H/NVNIRLET,

[6] Cancel
KREATOT R A% AT ET,
[71 OK

REETEEL, KEAT Ry 7 25T ET,
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3.1.3.3 BRIKRAY

B 2005958, 20 —mgmangs. #2078~V TIE8.15 #
AY = | B IRLTTZE N,

3.1.34 H/MEREY
=] =207 50, mimzm Mol CHERRELET,

3.1.35 #THRIY
EHOFFHL, LTFOFAT I Ry s ARFRINET,

Shutdown/Close

e c c c
| JJust close the running application

':‘ Shut down the software completely

3.1.3.5-1 Shutdown/Close #A47RASHRyHR

[Just close the running application]:
FATHOT TV r—avwfk TLET,

[Shut down the software completelyl:
TV = a7 ED, KY TR 2T el TLET,




3.1 [EEDEARLLERET

314 TFIYr—artlv4
TN —a BV R IARY TRy 27 OB ICEK RSNDOEHE TT, 7Y
r—arkL 2%, KT TV r—arEii#h35 PAM4 PPG/ED Based
System =V 7", SI PPG/ED Based System =U7", Miscellaneous System =V
T e, AN TN 2T A LB 5 Utility =V 7 TSIV TUVVET,

3.1.4.1 PAM4 PPG/ED Based SystemT!)7

PAM4 PPG/ED Based System =V 7(Zi%, UL FOEY 22— /UL CEIES 5T
TV —ar DT AL NRRENET,

- MU196020A PAM4 PPG & MU196040B PAM4 ED #-~_X—RLL7-E
Da— VR TTEMET AT U= ar DT fary nERENE S, 7Y
sr—iaLLC [Standard BERT for PAM4] ZitEh4 A2 RN TEET,

- MU196020A PAM4 PPG & MU195040A SI ED #_X—RALL7=EYa—/b EE‘J:
B CEMET DT 7V r—yar o7 AavyinErsngd, 770 r—varvk 7

LT [Standard BERT for SI and PAM4] ZE&hd 52N TEET, }%
TAAL TRy F LTIV r—ar i@l Ed, g

TTIET IV r—rar NEREIL CWAEENT, TAa OFENRTEET A,

£
ARTUTIZIE PAM4 £V a— Va2 HTT7 7V r—rar NFRRShE
T, ZOTF VA r— a3 NRZ B 5Ot AT T,

Applications

PAM4 PPG/ED Based System
(NRZ test is also available.)

S| PPG/ED Based System
(PAM4 test is also available.)

Miscellaneous System

Utllity

PAM4 Control

.I?EJC F:%f.a[t?r x| =] L ) AnritsU 1 40

3.1.4.1-1 PAM4 PPG/ED Based System T!7
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3.1.4.2 SIPPG/ED Based SystemT!)7

SI PPG/ED Based System U7 (Zi%, MU195020A 21G/32G bit/s SI PPG &
MU195040A 21G/32G bit/s SI ED 2 X—RAEULI=EY 2— LR CEMET 57
TV r—arDT7AarngzRnEInNEd, 77— T [Standard
BERT for SI| ZE&#§ 52N TEES, T/ %24y F LT IV r—Tavk
EELET,

TTIET 7V r—Tar NREIL TODEXT, TAI OBMENRTEER A,

it
AR TIZFRENSD SI PPG/ED ¥ a— L EfHT A7 AV r— a0
1, LT OEIERE A DO THEH T 5281280 PAMA4 1§ 5O FH
HA[RETT,
G0374A 64Gbaud PAM4 DAC
GO0375A 32Gbaud Power PAM4 Converter
GO0376A 32Gbaud PAM4 Decoder

MZ1834A/MZ1834B 4PAM =12 /3—%

Applications

PAM4 PPG/ED Based System
(NRZ test is also available.)

Standard BERT for Standard BERT for SI
PAM4A and

5|1 PPG/ED Based System
(PAM4 test is also available.)

Standard BERT for 5!

Miscellanecus System

Expert BERT

Uty

PAM4 Control

.[?E:"e 5:;?;’ Q u W) Anritsu 14 4

3.1.4.2-1 SIPPG/ED Based System IT!7

3-10



3.1 [EEDEARLLERET

3.1.4.3 Miscellaneous SystemT!)7

Miscellaneous System —U7(Z1%, %972 BERT #rea 242577V r—
TarOrTAarhERRSNET, 77V — a2 LT [Expert BERT| %L H)
THIENTEET, TAav &Ly F LT IV r—rarwiRgLEd,

TTIET TV —ar BEREIL TWDHEEE, TAar OBERTEEEA,

Applications

PAM4 PPG/ED Based System
(NRZ test is also available.)

Standard BERT for Standard BERT for Si
FAM4 and PAM4

S| PPG/ED Based System
(PAM4 test is also available.)

Standard BERT for SI

Miscellaneous System

E rt BERT $:
aa H
Utility ;_i

PAM4 Control 143

.I?E]c Ee;’i‘rl =l & w) Anritsu 14 4

3.1.4.3-1 Miscellaneous System T!)7
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3.1.4.4 Utility =)7

Utility =7 CIIAY 77 =7 L L TEIES 29N 7 by = 7 &l 8 L £,
BUEIF=—T U7 1£L T MX183000A, PAM4 Control Z &84 5L TE%
ha‘o

Applications

PAM4 PPG/ED Based System
(NRZ test is also available.)

i

Standard BERT for Standard BERT for i
and PAM4

S| PPG/ED Based System
(PAM4 test is also available.)

i

Standard BERT for !

Miscellaneous System

s

m
%
3
@
y
=

Utility

S|

PAM4 Control

=
[+
B
=1
=1
=3
B

.I?E{ Crealty = & 2 Anritsu 14 4

3.1.4.4-1 Utility =TU7
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315 ARH/IN—
BAGIN—TIIERTDHAIEYIEZ HZENTEET, VDX ATRERF AT &
LCT IV r—varvkv oy, Bihho7 7V r—rar b oo —7 41
TAMBHVET,

Gy N =3y AT havie—r =T bs [WesyF o, Eimin
MP1900A O¥EE-—TH% Function Key # 4L FRrENET,

TV —a Al O TCIE18.1.4.1 PAM4 PPG/ED Based System —VU7 |,
[3.1.4.2 SI PPG/ED Based System VU7 |3JU3.1.4.3 Miscellaneous
System U7 | %, —T (U7 422\ TIL13.1.4.4 Utility =V 7 =&ML <

TEEVY,
[1] \
StandardBert MX183000A H(j
i
4
’ . s
/ / 1k

2y By 4y’

3.1.5-1 AR N—DEA

[1] Scroll Button
HATH 4 DU EHDGEIIARR L ATH N2V ET, Scroll Button %
B FFHE, BRAATINEATNZATARLET,

[2] Application Selector Task
REAGRE o By FFHE, RmBT IV r—awL72ICO0EbE
bg—o

[3] Application Task
T —J A=A FIEENL CWNDT T U —Ta B INZ AR E LU TR R
EnET,
T =P AR—A BT IV r—a INEEI L QR WA, RAATRE
TR RSER A,
ARG RGBT §HE, BARPEEFTOT 7V — 21280 by
E3x

[4] Utility Task
EEIL QWD —T g VT g B INH AT REZ L CFRRESNET,
=T AT AT EENL TWRWGE G, REATRZATERSNER A,
HREAGRE Ty FTHE, BARPEEIFTO2—T U7 280D E
R
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3.1.6 LRTLY—JLIN—
HEOA FIICERRINAZTFTESF = ar Z T 5By FTHEL AT Y — )L —
DI ATARL TERRENET,

AT Y —)Ls3—[X System Information [#i[fii, General Settings [Hi[fi, File
Explorer i, Help HiE, Module Setting M2 ORI IVET,

&

System Information
General Settings
File Explorer

Help

Module Settings

2
Synthe
B
SIED
Z
SIPRG

¥

.

EEZFLCS

3.1.6-1 SRTFLY—IN—DRTEHEETAIVDEF
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3.1.6.1  System Information

I “I Z4vF 35 System Information 73FE RZIET, [Update About
Info] %#%#v7 3 5%&, System Information [T H T ORIEIC T HTSET,

. I t
System Information TormEnen
Copicgllse
. . [eifel i)
MP1900A Signal Quality Analyzer-R SECE |I ﬁ;
—_— Module(s)
= B -
Inv {;
Installer version: 4.10.12 n . EI
Rasults:
Module(s) Information ?
Modules Found: 5 Y 2'5:
(i
Mainframe E@
Model Number: MP1900A fcr
Serial Number: 1A00000070
Total Run Time: 16hour 40min. 143
System version: 00.00.01
Firmware version: 02.00.20 Yi
FPGA LOGIC_MAIN:02.05.01
=
FPGA LOGIC_PLD: 01.00.00
IP address: 192.168.1.20
Slot 2 About Info

Save
Model Number: MU181000B E

.I?i Greaor X (= L] ) ANritsu  os:25

3.1.6.1-1 System Information

System Information A& /RINDHL, RZ % |’§1I [ZHI DY ET,

M| e EXvT T HE, System Information Mim A FAUET,

System Information TIiFLL FOIHFMAERSIVET,
+ System Information
KU AT LON—=ar F PR RSNET,
Module(s) Information
MP1900A FBIUKE ARy MIEEEFESNTWD, B4, LITVE S, @R
W, & 3—=Var, IP TRV A, A7 v a ElmnErsnEd,
Software Information
TV r—ay, =T AT A D=V a INEIRSNET,
2
BBRFRIET 7Y r—avii @ik, 3L [Update About Info] %
ST LT EIZEHLET,

System Information TZE/RSIVTWANEIL, HTML 77 A /VEL TIRIFTEE
97, [Save To File] #%>F 3 5L, Save System Information % A7 12/ Ko
ANERSI, RIET DT 7ANDT 7 ANGHERAFET DT A NE ZFGE TEET,
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(11 [2] [3] [4]

¥ R allgos043

|, .designer

|, freemind

I Jjssc

|, .oracle_jre_usage
| xilinx

i Contacts

Ml Desktop

| Documents

»
»
»
»
4
»
4
>
»
4
>
»

g M

i Downloads
L+ Favorites

| Links

usic E

[5]

Save System Informatjon

Date Modified

File name: | sample.html

Files of type: [HTML fles (= htmi)

6] [7]

3.1.6.1-2 Save System Information #4704 Ryo R

1]

Create Folder
TANF AR LET,

Rename

T AN ENITANT B EETLET,

Delete
T AVEITT AN EEEIRLUE T,

Folder View

TIN5V )= TRRLET,
File View

TrAN G FRoRwLET,

File name

WAFT D77 AN EfRELET,

Files of type
RAFT AR ELET,

Save File

T AN ESNIZ T 7 ANV THRAFLET,

Cancel
REAT TRy 2% AL ET,
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3.1.6.2 General Settings

i!.| I %4 T3 %E General Settings H AN F RINET,

Standard BERT for PAM4

Initialize Application

Remote Control

-Lr?i treator X =] & ) Anritsu 15 1

3.1.6.2-1 General Settings &l

General Settings @ﬁﬁii@ﬂ?éhé&ﬁf&‘/&i WO EDYET,

N i EXYT T HE, General Settings i AU ET,
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B3E BELAHILBRIE.

General Settings i ClILL FOHEE 23 ETEET,

+ File Open
Open Setting File ¥ 470/ Ry /A% KR LET,
FHLUEI3.1.7 77 AN DFEHIAI | B L TTZS N,

File Save
Save Setting File ¥ A 70/ Ry 7 A% FKRLET,
FELLIEN8.1.8 77 AV DRAF IS R TTZSN,

+ Initialize Application
PHESNTODBREY 2— L OREE THHFRIREEICLET,
e
PPG & ED % Combination 7213 Channel Synchronization L72IRHE
C Initialize #BEZ FIT LA, FIHIRAETHS Independent 12720
ESr N

+ Logging
Logging TlInZ IRk DL ~NAHEETEET, ®IiC [0ff] Z#iEEL T<
2SO AEDDOFRUR I IR SFIRFIE L ET,

Change Logging Settings X

Framework Logging: ]ﬁ |
Operation Logging: yﬁ[
Exception Logging: yﬁ\

Debug Logging: [Off | v|
GUI Operation Logging: yOff—\v |

. e =

3.1.6.2-2 Change Logging Settings #4705 RvH X

3-18
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+ Auto-Launch

Auto-Launch TIEAY 7 =7 OEENFICETTLHT IV r—a 2R E
TEET,

Change Auto-Launch Settings X

(11— IJI Enable Auto-launch

[2]—» Auto-launch Application: | Expert BERT |T|

|D9‘Tu[t5| |7nce[l L?
[3] [4] [5]

3.1.6.2-3 Change Auto-Launch Settings # 4 745 Ry X

Enable Auto-launch

HNZTDHEARY 7T =7 ORLHENRFIZ Auto-launch Application (2 CHE
L7 7V r—rarai @£,

N T DY T =T OERBIRHZITT 7V —ar L 72 RR RS ILE
£

Auto-launch Application

KT 2T OB IATT 77— ar afRELET,
Defaults

KREET 7AH/VNIRLET,

Cancel

EAT TRy I AU ET,

OK
RIELCMEL, XATRT Ry I A% CET,
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+ Remote Control

K TR =T HSE PC HbUE—MET 5L XA 27 RL 2L %3
FLET,

Change Remote Control Options X

[1]—> SCPI control TCP port: | 5001 |

-

[2l ——— GPIB Address: | 1 |
?
[3] [4] [5]

3.1.6.2-4 Change Remote Control Options # 47 R4 7Ryo R

SCPI control TCP port

Ethernet 1247 x—ZAZEHL TR 7 =T % VE—Farbr—/L9%
Ba D TCP A—MNEEERELET,

S PC 728 Da ba—F0 TCP ARN—h& 5L RIUEEZ R EL TLTES,
D EATNE, R TR 2T BN TCP H— R0 ET,

IP 7RV ADORBEREIZ OV TEITMP1900A > 7 VoA VT 47749 R
BlaniAE ] 5.2 Ethernet TOfE ] |25 L TZEU,

GPIB Address
GPIB A2 Z 7 x—A& L TARY 7 = 7 &H)E—harha—/L1 53
4@ GPIB 7RV AZ R ELET,

Defaults
ERELET 7 NVNMIRLET,
Cancel

EAT TRy I A PHUE T,

OK
RELAMEL, AT T Ry 7 A PHUET,

i

TCP F~—h&5L GPIB 7RV AL, [OK] #4yTF LR ClI S
FHA, —E, RYVTINI =T EK T U CHEEI LIS E T,
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3.1 [EEDEARLLERET

3.1.6.3 File Explorer

E %4y F 4 5L File Explorer FEAEHSNET,

| Standard Bart

o o o *
O 7/ a
TN e e e e

Current Path: [C:/Users/a1195043/Documents

Ml Desktop

T

E|

g Downloads
L Fawvorites
@ Links

W Music

k] Pictures

|, Roaming

» Saved Games

& Searches

|, Tracing

¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ ¥ | w ¥

B Videos
|, adminhelp

J. Anritsu_User

[ [ ©t~

J. Public -

Total Space: 447.03 GB Used Space: 273.69 GB Free Space: 173.34 GB

.I'E; G = O W) Anritsu  1s:10

3.1.6.3-1 File Explorer Em
File Explorer B[N FERINDHERF 1 E WZHIEDET,

@ N AL %5y F 3 5E&, File Explorer B 23T E 7,

File Explorer [/ Tl MP1900A (Z#Et S TODNER A EBARL — V2 2 ]
L, AN T7ANEBE (A0 — HlERp L) ToMEL R AL £, 3T
LI DEBYTY,

321



BIE BEARILERET %

(11 [2]1 [3] [4] [][6] [7] [8] [9] [10][11] [12]

Current Path: [(:IUsers/a 1195043/Documents

Bl Desktop

F|

% Downloads
ir Faworites
|# Links
¥ Music
= Pictures
|, Roaming
i Saved Games
| Searches
|\ Tracing
H videos

|, adminhelp

I, Anritsu_User

|, Public -

Total Space: 447.03 GB Used Space: 273.69 GB Free Space: 173.34 GB

Fesh x o L w0 Anritsu 1e.0

3.1.6.3-2 File Explorer EIE 0 iEA

[1] SET HOME
RIED T FNE T h— BTN LU TRELET,

[2] MOVE TO HOME
NS a4 1)) D=

[3] NEW FOLDER
LW T N FEERLET,

[4] RENAME
T ANZENTT AT L ERELET,

[5] DELETE
BIRLI=T 74V, FI 73V ZHIBRLE T,

[6] COPY
BIRLI-T 7ML, E/1TT7 AN E o’ — L ET,

[71 PASTE
g’ =777 A, FE T F AT ET,

[8] SELECTION MODE
T ANEIZNXT HVE O BECERIR GO IRA YR 2 £,

[9] VIEW MODE
TRLAT ORI L £,
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[10] Current Path
RERIREN WD T 4 E DR FRLET,

[11] Tree View
T ANVEZTANT V) — X TCRRLET,

[12] VIEW FILE
TXANT 7 AVONFEFRRLET,

3.1.6.4 Help

? B o T H LY AR % PDF TR RShET,
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3.1.6.5 Module Settings

:i" I BHyFF5E, Module Settings HiH BAERRIINET,

TIVr—va W [l &5 T L TR CEET,

Module Settings [H[fi{Z/Z MP1900A [Z3E S TWAE Y 22—/ /LDIKTEN T
IRENFET, 2, KT FPGA 77 —20 =T 2B Hc&aEd, AT
Combination Setting #7127 7Rv7 A, Grouping ¥ A7 02/ 7Rv7 A, Multi
Channel Calibration % 4 7 07 7Ry 7 At KEHNHFR /R CTEXET,

Modules and Boxes:

[ Combination seting | @ vedule Grouping | (Wl chammal Cafbration| )

Slot No. Module Image Name Program

[]rrea
D Firmware

slot 1 p F [ Jrrea
] A

MU1810008B

Mainframe MP1800A

() ) @ © ©
slot 2 o e S A A [ ] Frmware

slot 3 [ )reca
-

MUL815008B

| A s LTy -
4 slot 4 s () Frmware

Slot 5

[)rrea
[ Firmware
[ Jrrea
[ ] Frmware
[ Jrrea
[ ] Firmware

slot 6 o [ . & o MU195040A
. J A

slot 7 el | & ' O G OO 5 MUL950204
£ N

Slot 8 MU185050A

.['Fi; creaor X (= [ ) Anritsu 5.0

3.1.6.5-1 Module Settings Em

o
Module Settings B s&FsnoE 1] 1t B JIesrvebo.

— & T T 5E, Module Settings Him 23U E T,

n

b
7, TV a— MRS R 58 mfi—lla:@@%w,

(ZEIDEPVET,

oy Hodule WEY 3 £} Module WREIREESUES I
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Module Settings i O FERIILL FDOERBN T,

@ 3] 4]

i)

Name Program

[ )rPoa
O Firmware

Slot 1 = ( )rroa

MU1810008
() Armware

Mainframe MP1900A

(Jrraa
D Firmware

MU1815008B

DL
[ Frmware
L
[ ) Frmware
(Jrraa
[ Frmgare

MU135040A

MULZ5020A

MU195050A

FES % o L o) Anritsu s o

3.1.6.5-2 Module Settings &I & 0 &5t BA

[1] (2 Combination Setting
AR B %4 T HE Combination Setting %A 7 B Ry 7 ANRF RS HL
ESr R
FEL<IZT3.3 Multi Channel #%8E ] 22 L TZE0,

[2] [E Module Grouping
KRS iy T F5HE Grouping ¥ AT 0T Ry JANERSINET,
FELLIZM3.4 Module Grouping H&EE | # 2 R L TL7ZEW,

[3] Multi Channel Calibration
ARRH w4 yF 3 HE Multi Channel Calibration % A7 127 7R w7 A3 3
IRSINET,
FEL<IXM3.5 Multi Channel Calibration #4#E 1 22 L T7ZEVY,

[4] Program
KRB %Sy FF5HE Program F LT ICHRELEZE Y 2— Lo
FPGA £33 77— A0 =T 2 EHTEET,
FATHOT IV r—2a T LTS T 77— Ay =7 B H L TSN,
TV —arOfE TIZEL T, 18.1.8.5 B TARZ 2SR TIES
A%
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Slot No.%|
MP1900A D Aay M-S RFRSNET,

Module Image %]

Ay MIEESN TWDEY 22— LD/ A A=V NFRENET,
Name %]

Ay MIEEIITVAEY 22— VO NFRINET,

State %1

Ay MIEEEZESINTWAEY a— LORENFRINET, IREEICHONT
LT EBY T,

A
EVa— L PREFEINTOERTA,
GOOD

FYVa—/WTIEERIREETT,

Version Mismatch

ETVa— D FPGA, 77 —AUxT ISR TRy =7 THERTH/N—
Tar B i oTET,

Version Mismatch JRHED 4, Program %1 Tl 587 23 24 B 70
FPGA, 77— AV =7 DF =y /Rys AT, HBIIC (] ok
F 7N AVET,

Program 7|

Ay MIEFEENTWDHEY 2—/LD FPGA, 77—V =T %2 EH 55
giegmAie [ - V) 0XeF =y ss2 AR TS [Program] %
2o F T HLFEEL FPGA, 77— U =7 BNHEHSNET,

F7= State I Version Mismatch 23FRENTWAEEEE, BT &
FPGA, 77— AV =7 DF =y /Ry A HBIC (V] OXdicF =y
IIMAVET, [Program] %4y F L THEFL TIITEEUN,

A EE

FPGA, 727—LDxT7#BH P IIEREUISELNTILESLY,
FPGA, 77— LDz T BHPIZEREVITHE, EDa—ILN
EBIZEMELLEERBENLHYET,
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317 TI7AIDFREHRAH
[3.1.6.2 General Settings]® [File Open] TZ/~&415 Open Setting File &
AT TRy I AT, REFWMTZ 74V (CND 77 AV) Zatd b Ed,

(11121 [3] [4] [3]

Open Setting File

Open
Setting
el I S ————
P g Framework.tr
v Install || sample2.CND 2KB CND File 2017/03/08 16:20:52
v Target
b @ MP1300A
> AppClients
v AppServers
» . bin
Framework
lib
logs
ModuleLibraries

ReportLibraries

Reports EI

File name: ‘ sample.CND

Files of type: ‘Eettmg Files (=.CND)

(61 [7]

3.1.7-1 Open Setting File ¥4 7R RyH R

[1] Create Folder
TANZ EAERR L ET,

[2] Rename

TFANGEANTTANE L EERTLET,

[38] Delete
TrANEIT T AN T EHIBRLET,

[4] Folder View

TN a ) —TETHRRLET,
[5] File View

TrANEFRRILET,

[6] File name

HEBHRT AN EFRELET,

[7] Files of type
Tr7ANDEREFRELET,

327



BIE BEARILERET %

[8] Open Setting
FRESNRET 7 ANV EREET,

[9] Cancel
Open Setting File ¥ 4702/ Ry 7 2% AL ET,
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318 TJ7MILDRE

[3.1.6.2 General Settings| @ [File Save] T#HE/R"&i 5 Save Setting File &
AT TRy IAT, REF M7 74V (CND 771AV) ZR{FLET,

(1] [2] [3] [4] [5]

Save Setting File

(8]

P @ Framework.tr
v Install
v Target ZS:
P = MP1g00A E@
» AppClients f£
v AppServers
1E
| Framework
lib
logs
ModuleLibraries
ReportLibraries
Reports EI

File name: {samp\E.END . [9]

Files of type: ‘Semng Files (*.CND)

(6] [7]

3.1.8-1 Save Setting File ¥4 7045 Ry- XD EHEA

[1] Create Folder
TANZ EAERRLET,

[2] Rename

TFANBEANITANE L EERTLET,

[3] Delete
TrAVERITT AN EEEIRLUE T,

[4] Folder View

TANA V=B TRRLET,
[5] File View

T ANERRNLUET,

[6] File name

RAF T DRRE T 7 ANV R ELET,

[7] Files of type
R TDRET 7ANDERERRELET,
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319 HENEE

[8] Open Setting
FRESIIRET 7 AN EARFLET,

[9] Cancel
Save Setting File # A 70/ Ry 7 A% AU ET,

ARYT7NT 2T THMEAZ T T2, BUEA )2 ha—FE 38BN T3 R
ERERALET, BUEEZE TS 3T A—=2%2yT 58, BiEA 2 a—FF-
WEEAEAT) Ry R NFIRENE T, S TIHEMEA )2 ba—7, B AT/ R
DFENFIZHOW T LET,

3.1.91 HEAHIUIA—F

BUEEE TS H/\TA=E 5T $HL, FEAN )2 v —F B3 EIZAZARLT
FoRENET, FEA S m ha—FF MP1900A Ou—X&Y )7 LA hE T
ffindk, /TG A—Z DI AEFT,

[5]

[2]
E Level Guard

XData

v| |variable v

[3]

‘ep 1.000| Vpp

|¥| B PLL Unlock

[4]

Ld =] [X] 4 Anritsu i

3.1.9.1-1 BIEAHIUFO—ZDEREA

(1] =rhe—I8@Rs (1)

KRG 2y FFHE, BN 7 e —Z8 L AIICBEILE T,
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3.1 [EEDEARLLERET

[2] ETFELAERZS
LR EEARZ T T OXIHERED B0 E T,

EFARZ
FTFRE T T AL — A RSAN OIS INE A S F
KR
EREVEBYTFTHE
T H—YILH D EIEA INE
250 nn 000 |
v TREVESYF S HE
H—YILHT D EIEH R E
X 3.1.9.1-2 HA—YILHTOME-HE E’g
72
EHRE %
FERRA BT T HED = NI ET, 5
E

BARIVEIYFTHE
A—VILDRIZEE

250 Ofjo 000
<

ERAVERAVFTHE
A—VILDEIZFEE

3.1.9.1-3 A—YILDFE}

[8] BAEATI S RFTRARLZ
KRIRG 2B F 3oL, BIEANT ISy RBRFRENET,

[4] = be—F88&RZ (T)
KRG BT 3oL, BN A a—Z 03 F B EIL£7,

[6] wv—%V/7
o —&1) )7 EREICETE, B—Y A RHAINTOEMENEESILET,
X7, u—X) )T AIZETE, =Y VNS OBAEIINE IV E T,
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F72, MP1900A @ USB R —HMI B ZRA—/V & USB vV A% i3 5L,
LT EARERu—2) )T ORI ZRA— VI BN )7 e —
TOEMENTEETS

3.1.9.1-4 IVADEUAHRA—ILDFENS

[1] ‘&= A—NEIVv
YU HRA =N I) o 7T DHIEEY, = VIR DT OEAE DI « J5
B ANEEE—R &, =YV EERICBETA I — LV BEE—R
YDV ET,

[2] EBEHRA—E B AICE

I EIRRED 65
B ARA— N BT ED— DG AN OIE NI E S E
ha‘o

T H—Y LK D BUEAINE

250 0fJo 000 I

X 3.1.9.1-5 T AKRA—ILIZKDI—VILHTOME

J1— VIS EIRRE
B HRA— VA E AN RIS — VN LB EILE T,

250 0fJo 000
1_

A—VILDEIZFEE

X 3.1.9.1-6 TR KRA—ILIZLDD—VILDEFE)
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[8] ‘L &FRA—/NEZFHEIZET
IEEE—RDOHE
T BRA— VAT T ANCET & — Y LN AR OB N B E S E
7,

250 00 000 |
¢ H—V LT D EIEH R E

X 3.1.9.1-7 € RRA—ILIZKDI—VILHTDFE

T — IV ETE—R

BUHRA— VBT H AN BT =Y VR EICBEEILET, %
E;‘J

H—YILIEIZHE fiy

B

250 Ofjo 000 1E

31918 ELARA—ILIZEBH—YILDOEIEE &
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3192 HEAA/NVF

[31—

B2 DR TA= L2y TFT oL, BEICLS>THIEA T SR BREREN

E

[4]

nel  pn

[2]

3.1.9.2-1 HEAN/NYEDEREA

BAEANT 13 R ER 2 (1)
KRIRG % F 3oL, BIEAT) Sy RH RIS EILET,

BAEANT 13 R ER 2 (F)
RIRG %l F 3oL, BIEAT) Sy R T RIS L ET,

BAEANT 13 R ER 2 ()
KRIRG % F 3oL, BIEAT) Sy RBEG BB ET,

BAEAN TR RBEIR 2 (F)

ARRZ BT T DL, BAEANTI SR FICBEILET,
F%—

Al 0~9 2 AN TEFET,

Ve =
REE R R OB N I E RSN ET,
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[15]

[16]

[17]

BT s b —FFoRAR S
KRIRNG % F 3oL, BIEAT )2 M e =T RRESNET,

CLR
BAEF R ITNCEI RSN T OB AT THIBRL £,

Back Space " ¥

BUEFR R T IZEREINTODEEE 1 U HIBRLET,

2B, BUEDNERSN TWDIRETHIE, IBIRSNTWDE 5T TR
HIBRSILET

Home ¥
= N FNE R RE) T IR REN TCODEED B BN L £,
End A& #
= N HNEFR R T IR REN TCODEEDO AR EIL £, N
feRay E}g
H—INERITBELET, #
EARE ;;E
D=V NEFICBEILET, &
Paste
IV TR —RIZat =S T8I, 71— NWALE R E S EFR R T
WML ET,
e

B —I MLEE ROV T, KEAEA TSy hd [Copy Alll T=

E— LA DI MENET,
Copy All
B R TICF RSV TSR, h— Y L8 A ) 7 R —RIC
o' —LE9,
Cancel
BAEN SRR ZFAC £,
Ok

BAEZRMEEL, BEAT) Sy REHEET,
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3.2 T—YRR—RTORIERE
AEITIET — I A — R T D EH O AR 72 B E T IEIC W TEA L E 1,
321 T—OAR—REAKRTOERNTIRIESE
TV —var BT Al U—JAR—RIIT TV r—a ) — N =3 K
RENET,
3211 FIUH5r—iay—)LiN—

T IV r— g — LR — ([T — I AR — ZAD NI FRENET,
FEMILA T oY T,

(1]

[2]

[3]

2
\Synthe|
r
Jitter
I
SIPRG
X}

3.2.1.1-1 FFUYHr—3Y—)LIN—DEEEA

(1] Fesr—varsr (T7Vr—ay—s3—)
KA T B F$HEPEET TV r—ar NERENET,
FELLIE08.2.1.2 JEIET 7V —var | SR TLIZS N

2] TFVr—sar Iy i ariigy
TV —var B ORE R T AR NRRINET, FHLU
[8.2.2.1 Ay hEL &R 1 F7-1308.2.3.1 HEIERL 72 RZ 1%
ZHLTLTES N,
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[8] T77Vr—var TR
ARRH T3 5HE, Shutdown/Close X AT 07 Ry APRIRSIVE
T, 7TV —varaz & T 35120, [Just close the running
application] Z%>FLC, [OK] Z%vTFLET,

3212 MEERFTVr—av

EEOA PR RENET TV —a oy — X —DF s — g BT %
BoFFRLIBET TV — g WEIZATAR L CEF RSN ET,

& Slot6
SIED |MUL95040A

7 |Slot7
SIPPG | MUL95020A

mmmmm

X 3.2.1.2-1 ¥ERT7ZTIr—avDRTAE

YA T 7V =2 alA3T IV —a [EA ORI RE AR L L £,

3.2.1.2-1 TIHHEIERT 7V r—ard L <, Standard BERT for SI 77V
r—TarOeRTay VK NERRSITOET,
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3.2.1.3 Help
TV = a BEORE RN TAHDREREL, G D) B~ RO
A AT =~V T TERRENET,
2
IV TIIRFE CRRSNETS
TAAVREIZEBANIILT DR

1. EEA ECHD EHyFLET, RAE (O~
TRRE-RITRVET,

2. WHEIDRZ, THXRANKRY I A, VANKR Y I AR EO/RXR—=V %R T T HL~
T BFRREINET,

Description

Sets jitter modulation frequency in Hz units

SCPI Command

:SOURCce:]ITTer:S):FREQuency
:SOURce:]ITTer:5:FREQuency <numeric>
Parameter <numeric> = <DECIMAL NUMERIC PROGRAM DATA>

10 to 250000000
10 to 250,000,000 Hz

Setting Step

10[Hz]=fmod=10[kHz]
1 Hz Step
10[kHz]=fmod=100[kHz]
10 Hz Step
100 [kHz]=fmod=1[MHz]
100 Hz Step
1 [MHz]=fmod=10[MHz]
1 kHz Step
10[MHz]=fmod=100[MHz]
10 kHz Step
100 [MHz]=fmod =250 [MHz]
100 kHz Step
Function Sets 5) modulation frequency and units.

Example To set modulation frequency to 10 kHz:
= :S0URceITTer:5):FREQuency 10000

Compatibility |Incompatible with existing models.

(NS (.

3.21.3-1 AURY—=UAILT O

F AT =~ VT HALSE, RETE R (E) 280y~ L
FRE—RIIRRSNET,

2 WXy F oL, REATHE ( 2D, ~IVTFIR

E—RNER—/VRIRBEIZZ20FET, ZOIRETITA LV AI) =~ VT H T
THNV T FRE—RPHERFSIVET, L TV T Z it AT N EE T
Fl7eHBETT,

R T T HE, R—/VNIREEDERSET,

TIORREIZEBNLTDRT
~ U AEE TR L= 257y I UET,
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3.2

D — I RN X TR

BERTEIE CTHOEAMGIRESE
BERT B (ZIFF ARy MIEESNNTNDEY a— LT 7Y r—ay (BLF,
EVa—NT IV r—ar b OET, ) BERSIET,
ZZClE, BERT E[HIZH T D IR EFIEIZ OV TGRILET,

Err. Addition On/Off Single Err. Addition

Menu Output EDa—ILEARL

i Er [FE——
= Output | Tl gl
(CLToEs [BRITD Addition SIS Addition

Application Selector

_Output

Bitrate |'vanab\e |v| ‘ 12.500 0001 Gbit/s

Data @ |'0N ‘vl

= =

Ext ATT Factor

Output Clock |'DN ‘v|

Level Guard @

Auto Search Auto Adjust

Start  Stop

o)

Auto L )
Do st M Stop | Q' Simn gD Adist

'Dataz\v e @ @ ﬂa

Result MEasurementIEl Pattern IE Input ICaptuleIMlscl

Help

—Gating

Cycle ‘hepeat |v| Unit |"ﬂme |v| ‘470‘|day“

L Calculation {ngressme ‘v| = Intenal ‘4100 |v‘ ms

00:00:01 |

:,Autu Sync

| Auto Sync — Threshold ‘]N‘r ‘v‘

__SKP Ordered Set

N

L Specification "PClE Gend ‘v‘

Defined Interface

[Varlab\e A ‘ n.ooo‘| d8

Amplitude @ |

1.000:‘ Vpp

Offset @ M| o.non“ % |:Vth |V|

Half Period Jitter 8 | 0}

1.000| vy
L | PP Filtering

( o.uou‘| v

__Sync Control

Control
t Frame Length ‘ ﬁa| bits === Frame Position | 1| bit
Mask |00 00 00 00 00 00 00 00

=

Delay W Em ’. mul ‘ 0‘| ’ ps ‘
Jitter Input 8 m m ‘

o nnn‘|

0 | mul

_—Error/Alarm Condition

Error Detection |\nsartinn,'0missmn

El/EFI Interval

|'100ms |v‘

s Module
(=5 Settings

=D gm
Alarm

IJl Ezscel

mrec Crealor

= & ) Anritsu s

Divide Screen

Module Settings System Alarm ABybLYFRE

3.2.2-1 BERT EHE
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3.2.2.1

2OykELIEREY

Ay ML I EREALT TV r—a ) — N — [ CFRRENET,

2y heL I XA E D BT ARy MRS RFE RSN, LD 3 SmiRkE
Fo TR DENEDYET,

% 3.2.2.1-1 RAOvkELYERILCDERT

2OvykELo%
RE>

Bl

Eoa—)LEL
ARy MIE Y 2a— /LRI TWERA, RE BT
LTHRLER A,

SIED

EVa-LHY, FIRGL
ARYMIEY 2a— A PNEFEIN TN, EV2a— LT 7Y
#—Va‘/ﬁi‘i%i‘ézhfb VEH A,

EESNTWEEY 2— LOBSFRRR L D F o451 R
INET,

SIPPG

HI'?II'-?I

EVa-ILHY, BIRHY
ARYMIEY 2a— A PNEFEINTNT, EVa— LT 7Y
= ar PERRSITNET,
TEESNTWEEY 2— LOBEFRRR L D F o450 R
SINET,

TV a— VOGO XIRZRO LT,

Synthe
SIPPG
SIED
PAMA4PPG
PAMA4ED
Jitter
Noise
32GPPG
32GED

MU181000A/B
MU195020A

MU195040A

MU196020A
MU196040A, MU196040B
MU181500B

MU195050B

MU183020A, MU183021A
MU183040B, MU183041B

TV a—VHODEE, Aay LI HRE L E Ry T DL [ D5y ERRE
TUTOIICEERE DV ET, Wi mENIZ >V, f3.2.2.11 D1v1de
Screen | &ML TTZE,

© EESFSILTRONG S, AnyNIEESN TOHEV 2= VDTV 2— /LT

IVr—alhisy

FZRLTERRENET,

BIENELASEENTODES, IROKDEHRAT) =L IENEREN

=7

Slot 7
SIPPG

®3.2211 RYY—rtLIE2 (EEHE)
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ZOFITIXEEH ORI Slot7 SIPPG DFEY 22— /LT 7V /r—al PNERES
ATHT, HREN TSR RSNTOEE A,
ZDORI) =L I BDEEMNELZ T T HE, A7) =L I B DERRIHE
Z T Sloté SIED D&Y 2— /T 7V r—arBNHiE DL R RSNE
R
AI) =L B MEZ T T HE, ATV— L IHDOFRRMBIEZT
Slot6 SIED M€Y a— /L7 7V /r—a N O E RSN ET,

< HEA BT RRSNTODSEE, IRORDIHRAT) — 2L 7 HRFRRS I
=7

X 3.2.2.1-2 RPY—rtL94 (ET5HE) s

ZOFICIE BT Slot7 SIPPG DEV2— ATV r—yariFrsn, F ¥k
BNITH RARSITOERE A
ZDAZN =L 72D bMES T HERT)— LI ZDEIRPNEA
T Slot6 SIED DOEYa— /L7 7V r—TarRNlimo LANcR RS E
R
AT =L I ED TG Z Y TF 3T HEAT)— L IZDRRPIEAT
Slot6 SIED M€Y a—/L 7 7V /r—a RO FAlCEREINET,

© EED 4 DEISHTHDES, IRORDIHIRAI) =L A RNERENE
ba—o

3.2.2.1-3 ROYY—=rtLHE (4 HE|)

ZOFITIEE FANZ Slot7 SIPPG DTV 2— /LT 7V /r—a NEREN,
ZOMIIATHFRENTOEE A,
ZITARI) =L 22O FEZy F 3 HEAT) =L X OEKRH
AT Sloté SIED OFEY=2— /L7 7V r—a PNEmEO L ERINZE RS
EJ,
A7) =L 2D T EZ YT HEAT)— B L I FDEIRDTER T
Slot6 SIED DEY =2— /L7 7 Ur—a N lEofA PR RS E
R
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3.222 EFDa—ILEAML
B a— VT TV r—ar® BRI, B a— VANV FIRENET,

(1] [2]

[3] [4]

32221 EFDa—IILAAMLDERHA

Arty b
V2= /VDARY  NESERRLET,

:EVJ—JDZ,
EVa— VORI L EFRRLUET,

TV /L[ A HERE
BV a—/VEAORREN R RENET, TV 2— /VEA OKENEN G
b FRShEE A,

Y a—VHA N R—DH,
Data 12272 —2AN 1 DT OFEY 2— LV TCIIHF BT,
Data A2 27 =—ADBEEHHEY 2— L TlE, LTI 0ET,

Data 1: Bl
Data 2: [N 274
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3.2.2.3 Menu
HELE LD [Menul %> F T AHEEENF RSNET,

Menu
i

File Open <«
File Sawve «—[2]
Screen Copy «—3]

@ Combination Setting  «—I[4]

Module Grouping p «—I]
Multi Channel Calibration 16l ag
— B
Global Delay Calibration «—I[7] V&
Initialize <«—[8] =

3.2.2.3-1 Menu DR

[1] File Open
Open Setting File ¥ A 70/ Ry 7 A% R RLUET,
FELIEN3.1.7 77 AN DR AT | B LU TTZSN,

[2] File Save
Save Setting File ¥ 1 70/ Ry 7 A=K /RLET,
FELIET8.1.8 77 AV DRAF | S R TTZENY,

[3] Screen Copy
A7) —rat’—% Windows D7V 7 R—RZa’—L £,

[4] Combination Setting
Combination Setting # A7 R/ Ry 7 A% R R~LET,
FEL<IZ13.3 Multi Channel #48E | 221 TTEE0,

[5] [E Module Grouping
Grouping A 70l Ry A FRLE T,
FEL<IZM3.4 Module Grouping H&EE | 22 FRL TL7ZEW,

[6] Multi Channel Calibration
Multi Channel Calibration # A 707 Ry 7 A% FRrLET,
Z£1<1378.5 Multi Channel Calibration HHE | 25 L T7ZE0Y,
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[71  Global Delay Calibration
Global Delay Calibration # A 702/ Ry 7 A% FKRLET,
Global Delay Calibration #1727 7R v 7 A Tld MP1900A (2 AT
WHTXTO PPG 8L ED @ Delay Calibration {5 CEITTEE
D
##L<IZ Global Delay Calibration 4 A 702 Ry I ADA L A7) —1~)b
TEBRLTIESN, AL 27—~ LT DFE T F I, 13.2.1.3 Help)
SR TLTESN,

Global Delay Calibration

Slot Selector

Slota-1 SI-ED

Slots-2 SI-ED

Slot7-1 SI-PPG

Slot7-2 SI-PPG

3.2.2.3-2 Global Delay Calibration #4705 RyI X

2
[ON] #i®RL7- Data (%7 = —AD Jitter Input 7% ON I[ZERESILT
VWAEATE, Delay Calibration I3 fisitEd A,

[8] Initialize
EEINTVDEEY 2 — VORELE LA RORIBIZLET,
2
PPG & ED % Combination ¥£72(% Channel Synchronization L7-KH#E

T Initialize #ReA2 FATLZ5G1E, FIHIRAE CTH 2 Independent (2720
\i‘é_‘o
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3.2.2.4 Output

Output #BEEL 1T T TDEY 2—/1? Data/Clock HHZFEAEIZ On £721%
Off §2HRE T,

KT 7Vr—ar® Output % On (IZLTHIDORZ % On (LW EY, Data
& Clock IS ER A,

Xy FToL, Ry (REETIE) (-7 b)Y

Data/Clock H 7378 On (2720 FE 9,

5 F ok, Kyvind i (R
Data/Clock Hi7175 Off (2720 %9,

) 2 DY

3.2.2.5 Err. Addition On/Off

Err. Addition On/Off #AELIX, PPG €Y =2— LT 7V r—a® [Error
Addition] #7 OFREINEST, T3CD PPG HHiffE)7: Error 24 Ad5
BERETT,

FLLL PPG Y 2— T 7 U —a® [Error Addition] #7224 A
IV —= VT EBIRLUTLIZS N, A RI) =~ VT DOFRFRFTIEL, 18.2.1.3
Help ) #ZHL T7ZE0,

J-IJ'I: g:fg%mm EHyTF 4oL, REATHKE ( ﬂE E}fgﬁm°"b (2220 Error
RN On (2720 FE T,

BT L, KEALEE (EEASa) (<750 Error
FRADS Off IZ720E T,

I

3.2.2.6 Single Err. Addition

Single Err. Addition ##E&1X, PPG €Y =2— L7 7V — 5@ [Error
Addition] #7 OEREIHEST, T3CDHD PPG ODHICE YT T—% 1 Sffi A
THMEEE T,

FLLL PPG Y 2a— T 7V —a® [Error Addition] #7224 A
IV = VT EBIRLUTLIES N, A RI)— o~ VT DRI, 18.2.1.3
Help ) #Z L T7ZE0,

MRS 75 5L, 32T PPG OHIICE YT T—% 1 A
Liha—O
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3.2.2.7 Start
Start fEHEIL, TR TCOEY 2— AT TV r—a ORIEE MG T HHEETT,
EHoFFBE, Rk ) A
TOED 22— VT 7V r— a3 OBIEEBRIELET,

3.2.2.8 Stop

Stop #HEIL, TR TCOEY 22— T TV r—TarOflEE FWr+285E T,
ERFTHE, BREVa— AT IV r—ar ORI EEFETLE

¥

s HIE R OEEDHATHTT,
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3.2.2.9 Auto Search
Auto Search H§iEIX, AJ)T —HITKL CAL v a2/ VR EEE SN Foi 25
W 5HRET 7, Data, XData A JJ{E%5® Threshold, Phase Delay % 5 /il Z
RELET,
BER JI/E/2 &AL a VR AR 2 Fom 2 [E WL CHIE 2L XA
T HLHFI T,

E:
LU FOREDYEE, Auto Search #3E{TT&EEH A,
ED €Y 2— /W77 V/r—1aT [Input]l 47 %270 —E2 7L T05

Bt

ED T Auto Adjust ZE{TL CWHHE e

PAM4 ED T Pre Coder # ON IR EL TWAGH E'/?
S, DUFORIO5E, Auto Search [LAH T L0 E T, %

PAM4 ED G MSB/LSB [HiZ 47 bit L0k 2\ ey Mk h a8 51% ;’;

FEAELIGA b

PRBS Pattern, Mark Ratio 1/2 824 O TG4
0/1, 1/2, 213 DL SIUREE TRV S

Data /~\%—>® Edit Eif T, FEDBEMERFOTH LRI — %
MR ERLTZGE

MU196040B S2#EHFL, Auto Search X A7 17/ RyZ7 AT [Advanced Mode]
PR CEET, ZOMREIE, ATMEBITHL T, MU196040B DOLL F D% E%
o AL E T,

+ MSB/LSB Pattern (PRBS inv, Logic, Gray Coder, Inverse Gray Coder)
7272, Pre Coder (Fx{5:4}

+ Middle/Upper/Lower Eye Threshold

+ Delay
Equalizer (LFEQ, DFE), MU196040B-x11 Equalizer SE#&RED A

E:
[Advanced Mode] 3% ® Auto Search @2 2Nz, LLF Ol &H
Diﬁ‘o

[MSB Pattern], [LSB Patternl, [Upper], [Lower] (& PAM4 % &R
L7z & DI Auto Search FIHE,

[MSB Pattern], [LSB Pattern] (¥ Test Pattern T [Datal,
[QPRBS13] LIAAZ SR 7L & D 7 Auto Search AJHE,
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St 27T AL D Auto Search XA 7 0Z Ry 7 ANFERE

Search

Auto Search

s comrssrava) __|¥] Cwste | [ e ][ dese |
CTLE Auto Adjust

Iterm [Threshold&Phase |v] _ m _

QMFOFF

Sloté-1 ED GV Lpper (¥ | e e |

Slots-2 ED

Upper ‘V -------------------------

3.2.2.9-1 Auto Search #4745 RvI X

Auto Search

Item

Slots PAMA ED MSE Pattern [ - -
LSE Pattern [ ----- J—— J—
Upper | | |
Middle Fine |- —
Lower | | |
Delay Fine ‘v ..... -
e o B
[ Gis ]

3.2.2.9-2 Auto Search (Advanced) #4704 Ry X

Auto Search A7 0l Ry 7 ADFHIIA L AT — L~V T B TLITZE,
F ARG = ~IVT DERRITIED, 13.2.1.8 Help) # B HL TTESU Y,
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3.2.2.10 Auto Adjust
Auto Adjust B§EEIE, ED ICA 1T A5 5O KITBREL T, BB i@ /A7
FHEAL v a/ VR BB Z 3R E Ll T HFRE T,
AJHE 5@ Bitrate AL v =a/LREENEBIICELT 255 ICAKRES ON
(2T HEMEFRITT,

£

ED €2 a— AT 7Vr—2arT [Input] #7 %7 —E 7L T05
LE1E, Auto Adjust 1ZE/TTEER AL,

PAMA4 ED [ ZAL w2V REEF R DO FITR[RET T,

Z Xy T THELUTF O Auto Adjust ¥ A7 BT Ry 7 ANEREI

Auto Adjust X Ve
il

Item [Threshold&Phase |v| E 1£
() P (W) e

Slot Selector

ON/OFF

Slot6-1 ED

I._
r 3

Slotf-2 ED

3.2.2.10-1 Auto Adjust ¥4 705 RyI R

FEL<IE Auto Adjust ¥ A7 TRy I A ZHHA L AT)— L~V T B IRLTL
I, AR =~ VT DFRAFTIEL, 18.2.1.8 Help) S L TTZS0 Y,

IZADY Auto

EHT T HE, REATER
Adjust BEREZ P ITL F77,
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3.2.2.11 Divide Screen
Divide Screen HEEITHEHASEILT, 2 DF-L 4 DOEFE 22— LTIV r—
varE RN T HEEETT,

Single (143 %E)
B2 LA T OO I 5E L THEHLET,

= tARACAOAQD

W) ANASU - e o6

3.22.11-1 EHE|

Left — Right (Z£457%1)
A2 LU T ORDINT AT TEALET,

d
e
a
a
d
a
a
'3

X =& & 4 Anritsu 1.0
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Up-Down (_E T43%()
Eif 2 L FOROINZ EFICoE L CHLET,

X [ & ) Anritsu e o6

E32211-3 LT3 72

Quarters (4 77%)

HEZLUL FTOROLINT 4 DIZHEUTHEHLET, %

X & O ) Anritsu o

3.22.11-4 4 7»%E|

Divide Screen HRE CHEISII-AEMEIZITIATY ML I ZRZ AL S TER
TAHEDa— T FVr—a B E) Y TAZ LN TEET,
FELLIEN3.2.2.1 Ay hBLIHRA L | BIRLTLIEE,
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[7]
[7]

[5]

=IF Divide

=t 25§ 5L L1 RO Divide Screen A 7 R Ry 7 ANRKIRS

nEY,

[6] [3]
Divide Sq
O D Single

[T LefeRight
O E Up-Down

@ EE Quarters

[5]

[6] [5] [8] 9]

3.2.2.11-5 Divide Screen ¥4 7 A5 Ry R

[1]

(2]

Single
& E LW EHALET,

Left-Right
B2 22 A EIL TERLE

Up-Down
Bz E oL THEALET,

Quarters
BiEIZ 4 DIZHHILTHEHLET,

T a—NT IV —ary S a—

EEIZED YL THNTWAEY 2a— LT P r—a s RrLET, F
HIZAT Y B0, FECEFIN TWDEY 2— UK RNE RSN E
KR

Ea— VT IV r—ar ARz RZ L (BEA)

HEICEV Y TONTWBES 2a— AT IV r— a2 ER TANELE
KR

L a— VT IV r—ar Az RZ (EF)

BEIZEV LY TONTWABE S a— LT r—ark E T TANELE
KR
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[8] Cancel
ATl Ry 7 AL ET,
[9] OK

RELTEEL, FATT RNy 7 2% HLE T,

E

a2 S ENF R T DR L — 2 B LU S — 2N ERENE T,

Application Selector P Start Ha Siop

BERT  AUTO MEAS RS ® O L W) Anritsy e

3.2.2.11-6 #itz/\L—4aLiEt/\L—4
ZOHEE RN =B LR AL — 2 AR Ty 7T ALY R — DN E A
BEcExEd,

77, Bt L —HE T T HEGEE L —Har ha—I N FERINET, ftk
N —Farha—F1 3 L — 2 EF 2 F T AL FT,

(1] [2] [3]

3.22.11-7 ffgtz/AL—2a2b0—5

(1] e SL—2BERs (5F)
Mt L — 2RI BB ST ET,
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2] et SL—s ey MRSy
A A T L S B

[38] ft L —2BEIRY (f)
Mt L —2 B ICBE ST E T,

B L —25 8y F Tl L —Zarbo—InEKRENET, i L—
Har s a—F3 L — AR EEY T T AEEZE T,

(1]

[2]

[3]

3.22.11-8 #Et/\L—2a>b0—35

(1] FEe SL—FBERZ (1)
WL —2% FIcBEisEET,
[2] Bib L —HUBy R
R L —2 R RZLET,

[38] Hib L—2BEIRZ (F)
B\ —2E T ICBEi st ET,
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3.2.2.12 Module Settings
(i /2 FICi? el #4755, Module Settings A %7
SIET,

Module Setting i OFLHIZ3.1.6.5 Module Settings] =2 AL T2,

BV a— MR U, R oRrie (R Rl (2
POET,

3.2.2.13 System Alarm

Wl FIchs B 1elmell %5535k, System Alarm #4707 %y 3
JARBEET, 7w
i [

i

System Alarm 3

| B
ik

3.2.2.13-1 SystemAlarm A4 7OJRYIR (Y RATLIS—%L)
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MP1900A BIWEY 2a— LIL AT ATT—NRAELTEES, RELOERN
Hof (bl (- DVET, CORETRIL B S FTHE, TF— 4
RIS A—RT 2T, VAT ATT—DNENFRSHET,

System Alarm

Mainframe FAN

1:6:1 MU1S1000B 12.5GHz 4port Synthesizer PLL Unlock

3.2.2.13-2 System Alarm # 4 7RA% /Ry~ X (FAN T5—/PLL Unlock T5—)

System Alarm

Temperature

3.2.2.13-3 System Alarm 44 7RAY /RyI X (Temperature T5—)

MP1900A DYV AT LATT7—DONEEF 3.2.2.13-1 ITRLFET,

322131 JARFLIS—
e Lz
Fan MP1900A (2B W TT7 7 B a5/ LET,

Temperature MP1900A BLUEHRINTNDEY 2—/WZBWT, iE
B AR LGS I AELET,

PLL Unlock MU181000A (28T, PLL Unlock Z#H L7=5& 12384
L/\i‘é_‘o

i
T B, RERE PR AL EY, System Alarm X AT R R Y7
A HBIEIC R RESNET,
ZNHDOEF DN 30 LA EFEV 2GS, MP1900A (3 &EIRAUIKIL £,
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3.2.3 AUTO MEASEIE COEARMGEES X
AUTO MEAS Wi Ci% ED % i L7 I EHAE SR UL 5,

BRI L VAR
Start Stop File Display Help

Eye Contour P Start Wy Stop File - D\Ep\ayv Application Selecter l?

Eye Contour | Mask Edit

Conditi IMaskjudgeIResult
ondition
‘Slutﬁ-l EDlv‘ Mask‘Ed\t |v‘ @

@ Max: 4.000V Step: 800mV

Input Signal ‘4NRZ ‘vl

Anritsu i |

e i)

Slots-2 ED

Auto Search ‘Cnarsa

Measurement Point ‘8

Lower Measurement Ratio ‘1E-7

Highlight Error Threshold . ‘ 5.500“ E-“ 10‘

Freguency: 12 430 000 kHz Max: 1000mUl Step: 200mUl @ Mask m W

_ Marker __Status
ON/OFF Select

O T e
[ I %

Cursor ‘Free |v|

BMarker: ol —m 5 ( 0% ”Datesmme \v\ | 2017/06/14 07:45:59 \
BERT  AUTO MEAS et @ 2 L Anditsu o s

3.2.3-1 AUTO MEAS E &

3.231 BEBEErLIFIREIY
HEWE L Z72R 203, K 3.2.83-1 W FEbHT [AUTO MEAS] Z4#v
FLI-BIT, TV —a ) — N — | CRRESNET,

5]
5]

Contour

X 3.2.3.1-1 BHEEIEELYFKREY
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3.2.3.2 File

3.2.3.3 Display

HEWRIE L 7 2R 2 A2, ATFD 4 D03H0ET,

[1]

Contour

RNE L HlyTF 3 5L, Eye Contour B H AR RSIVET,

Eye Contour Mim®D#niHi%M4.4.1 Eye Contour HIE|Z#ZHL TZE
AN

Bathtub
RE LT3 5L, Bathtub BIHNFERIIVET,
Bathtub B OFHAIL4.4.2 Bathtub HI7E 1 25 R TSN,

Margin
RNE L HlyTF 358, Eye Margin B[R RIIVET,
Eye Margin H i DA% 14.4.3 Eye Margin i€ | #Z L T7ZE0,

PAM4 BER

R %L F 5L, PAM BER BN FRENET,

PAM BER MimEiO# AL, F£L<i%14.4.4 PAM BER HIE 2R L T2
él/\o

EiE 2 B [File] 22y F 4 HLERENFRENET,

‘ 1]

Open
Saye 4—[2]

Initialize | <«—I3]

3.2.3.2-1 File &R

Open

HENEIZBEL 77 7 ANV AR A AT 0 Ry VA% RN LE T,
BEHFEILN8.1.7 77 ANDFFIAI | 2B B TTEENY,
Files of type DEHUEIT H EIEDFEFIC I > TEDVE T,

Save

BB E BT 7 AN E R DHAT T Ry I AR LET,
BREEIT13.1.8 77 A NVDIRIFEI Z BB TSN,

Files of type OEHUEIT H EHIEDFEFIC I > TEDVET,

Initialize
EESNNTWAEEY 22— VO ELY TG HHRIREOREIZLET,

[Display] 1% Eye Contour i C&K RSIET, MAHOR REMZEIRLET,
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3.3 Multi Channel #455

3.3 Multi Channel #gE

PPG 2L, BT ¥ /DT —2 & HAR L THAE T2 Multi Channel #4RED BV

¥ 9, Multi Channel # A8 /X, K ¥ < Combination & Channel
Synchronization (23T HIVET, B4, A7 v a il THEH TEAHRED B
R0ET,
E:
MU196020A I, Version 3.01.00 LA C Multi Channel #&8EIZ%f IR
*7,
% 3.3-1 Multi Channel M x} & #%3&
EVa—I)LE
ECa—IILA | EDa—ILME 2ch
Mg, A Fav 2ch/dch Ch Ch Combination | 84G x 2ch
Combination N N . Combination
Synchronization | Synchronization Synchronizatio
n
MU195020A-x20/x31 2ch O 2~4 2~4 2FEYa—/)L
T a—)b T a—)b
MU195020A-x10/x30 X X X X X
MU183020A-x2x/x31 2ch 2~4 2~4 2FEYa—/)L
T a—)b T a—)b
MU183020A-x1x/x30 X X X X X
MU183021A-x30 2ch/4ch X X
MU196020A-x30/x50 X X 2~4 O* X
T a—)b
% : MU196020A (% NRZ E—RDLXIZ, 2 5D PPG BV =2—/LaEEHLT
2ch Combination 73 7[HE,
3.3.1 Combinationt#gt

Combination ¥EREAE 3 5L, PPG <° ED TF v R/ D/ — 3 A= [F1H
FITZERYEZELZLITED, 40 Gbit/ls 77U —i a2 50 Gbitls 77V
r—ar OFHENTEET,

20 Gbit/s & 2 F ¥ RIVE KT HZLI1ZEY, 40GbE = OTU3 DEYR—hTHD
40 Gbit/s DIV TNVT —HE R TEET,
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MUXZ% 6 FALT=F&I240 Gbit/sD1chDT—45%

AT BESNTNI—URELFFIELES
20 Gbit/s x 2

Channel1 Y 1 Y 3 Y 5 X 7 X
Channel2 Y 2 Y 4 ¥ 6 X & X } 0) XaX2XaXaXsX

40G 2:1 MUX LEEBDIES

DEMUXZ#AL, 40 Gbit/sD1ch®DT—4%
ZIETHLSICRALPEFIELES .

20 Gbit/s x 2
Channel1 X 1 X 3 X 5 X 7 X

Channel2 X 2 X 4 X 6 X 8 X

i X2 XaX4 XsX O

40G 1:2 DEMUX&#EES DI

3.3.1-1 2ch Combination /\4—> 4% (.~ =5

64G x 2ch Combination #EAfH A3 5L, &K 32G OF —XEERLT- 64G
DF—H% 2 ZTHERAETEET, 20 2 ZHDOT —ZF— 0%, EHITHER
MUX 728 TR TED A — T,

ZOOHEREIZ MU195020A-x20 + x31 % 2 BV a—/VIEE L CW A AR E ]
ﬁg-(“bado

Slot1 MU195020A Data1
~
1 5
RN \
Slot1 MU195020A Data?2 >X 1 X 3 X 5 X 7 X
BN
~/
Slot2 MU195020A Data1 ~ >X1X2X3X4X5X6X7X8X
RN
Slot2 MU195020A Data2 >X 2 X 4 X 6 X 8 X
RN ’
4 8
/

3.3.1-2 64G x 2ch Combination /32— 4 (MU195020A 2 €2 2—)L)
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3.3.2 Channel Synchronization#gE
Channel Synchronization $§8E TlL, T v RV DEAIL T EHZEHAZET,
HHE D PPG O THAAIL T RIMIZ DI LN TEET, £z, Skew X EL T,
F ¥RV DR LT TEE T,

1 3 4
Chamnel 1X 1 X 2 X 8 X 4 X | ponpoyr—savmesis—y
ZEAITEE ORI IREETENME
PON7 74— aviiEDgE LFET,

3.3.2-1 Channel Synchronization /\32—> 4 f;

Sot! YT Y2 ¥ 3 ¥4 X )
Ny Bit 7 Skew $% (Delay AT %) H AT —ADBit Skewd B
Slot2 ;\X TY 2 Y 3 X 4 X >ﬁEI:J:U,wE~“):L—)I/F‘aﬁ, E3=
i (& F ¥ 2 )L [E D #8 %t Skew &
; Bit Skew % (Delay %) BRETEEY,
St YN°Y F 7 K
' Skew Control®5&

3.3.2-2 Channel Synchronization B® Skew i %

PPG % 2 EYV=—/VffEHL, 7»> 2ch Combination (ZX-> THKIIND
Combination1-2 ® 2 DD 5%, SHIZEY 22—/ L] Ch Synchronization 3

HTEMHRETT,
Fox)LEEHEA

Channel1 X 1 X 3 5 7 X 2:1

' O) X1 X2X3X4X5X
Channel2 X 2 X 4 X 6 X 8 X MUX
Channel1 ¥ 1 X 3 5 X 7 X 2:1

' C) Yo X2X3X4 X5X
Channel2 X 2 X 4 6 8 X MUX

3.3.2-3 2ch Combination @ Ch Synchronization
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3.3.3 Combination SettingZ A 7 Ao Rvo X

_Inter module combination

[3.1.6.5 Module Settings | ® Module Settings D FIZHD
{8 Combination Setting]l %%vF 3 %&, Combination Setting #4712

Ry ANFIREINET,
Combination Setting %47 R Ry 7 A2, ROV T RHVET,

Inter module combination: EVa— /LRI REZ R ELET,
Inner module combination: EVa—/VNRIIEREZ S ELET,

Combination Setting

. —Inner module combination

Sync ON/OFF

Channel Synchronization |v| Slot Slotl : MU1950204 |v|

—Synced Module(s) Settings

Sync Type(inner Module)

Channel Synchronization |v‘

v
| Slot-2 Slave MU195020A

| Slot-3 Slave MUL95020A

This parameter is handled by inter module combination.

7, GG

3.3.3-1 Combination Setting # 4 7R45 Rvyo R
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3.3.3.1 Inter module combinationT!)7
Inter module combination =V 7 ClX, Y 2— /L TRZ— U [RE L5 )71
ERELET,
Inter module combination
Sync ONJOFF Channel Synchronization v
Synced Module(s) Settings
Sync Type Channel Synchronization v
Offset
Delay
¥ Slot-1 Master MUL960204
7 Slot-2 Slave MU196020A 0| ps
7 Slot-3 Slave MU196020A 0| ps
7 Slot-4 Slave MU196020A 0| ps
3.3.3.1-1 Inter module combination T!)7
% 3.3.3.1-1 Inter module combination M % E
Synced Module(s) =
. EHl:)
Sync ON/OFF Settings E5tHA
OFF EYa— LD F — R AR ELE A
Channel Channel KGEY 2— DT X TOF ¥ +/LiZ Channel Synchronization
Synchronization | Synchronization ERELET,

2CH Combination

XIHEY 2—/L% 2ch Combination (ZFREL, 73 2FEY 22—/ LI
Channel Synchronization Zi%ELE7,

64G x 2ch
Combination

MU195020A F7-21% MU183020A % 2 Y a—/LVEEE L 7=L&, %t
BT 2—)L% 2ch Combination |ZFXEL, /> DFY 22—/ LD/
H—2% 14 AT O TORAELET,

AKFEMHHART 2 FY2—10 MU195020A FHZ U [E—%
H— R ELET,

Inter-Module 2ch

MU196020A % 2 £ a2—/VHEFEL-4%, 2ch Combination %%

Combination ELET,
AREFEARIL 2 TV 2—/1® MU196020A =N IUZFE—3
F— R ELET,
E:

Multi Channel #§RE% 3% €9 5L %, Multi Channel Calibration 234%
RGBT A =X AT a T NERIREINET, 13.5.2 Multi Channel
Calibration @ FJE | Z#Z L TTEE,
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[OK] #%vF L CEY 2— VIERIEEEZZHETHE, RPLZEY 2—1DE
Va— a4 WS [ B (KE): OFF] 13 [ M (5kta): ON] &b,
EVa— VIERERE A bR 58 [ B (&) ON] i3 [ @ (Xf): OFF]
ICZEbYET,

Offset Delay

Channel Synchronization #REZfE5LX(X, PPG ~D7ay 7 A JOAAEE &
DELIOIZT 2= A=y T r—7 VO AP MEATT,

MU196020A (% 64.2 Gbaud W) &L —R T 5720, SOIZHIDMIFEA
DEDPELRVES, RFEIL, & MUL96020A (Z7ay 7% N3 50 —7 v
DOAARZEZBRINT DI2DIMEHLE T, HOLDMHEHT L7 —7 L OEKER
HIELTHE, Slotl ® MU196020A (Z#5kt T 57 —7 Va2 HEUHELL T, Slot2
~Slotd D —7 NEDNARZEZHREL TTESU Y,

Bae N —20~+20 ps, 1ps Step

Slot1:MU196020A
«— oavy

A

Slot2:MU196020A HOvH AR —T L
>F‘aﬁ®ﬁ’fﬁ%’&é‘bﬁé

A

Slot6:MU181000B <—’

X 3.3.3.1-2 Oy 45— )Lk
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3.3.3.2 Inner module combinationT!)7”
Inner Module combination =V 7 CITEY 2— LV NEIHISEEL R ELE T,

_Inner module combination

Slot Slotl : MU195020A ‘v‘

_Operation . —Combination

— “Zch |v‘
() Independent e ———

:. Combination

() channel Synchronization

Data Interface Combination

Data 1

2ch PPG H(j
Data 2

3.3.3.2-1  2ch Combination £% 7€ ;/:_I‘E
_Inner module combination ¥£
Slot Slotl : MU195020A ‘V‘
— Operation
'- Independent
Combination

. Channel Synchronization

‘Data Interface

3.3.3.2-2 Channel Synchronization % &

% 3.3.3.2-1 Inner module combination TU7 D%

Operation £ BA
Independent EVa— VNTONRY—VEIZLEE A, BV 22— VINOT ¥ RLEHNIL
TEMELE T,
Combination 2 Ty RV EIT 4 F v /2 Combination ZaX ELET,

Channel Synchronization | £ 2—/LIN®DF v /LT Channel Synchronization Z5% &L E 7,

FHF2F v RV OMAEDE%, Datal~2, Datal~3, £7-I% Datal~4
INDIEIRLET,

[OK] 2%y T L TEY2— VNFRIMBEREZ R ET DL, RMLIZEY 2—LOE
Va—a WS [ B (KE): OFF] 13 [ B (5kta): ON] 1c&EboEd,
TV a— LINRIWIRER RER 58 [ B Gafa): ON] 1% [ B (Xfa): OFF]
WZEDVET,
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3.4 Module Grouping H#gE

[3.1.6.5 Module Settings|? Module Settings & ® % Ficdh 2 [[E
Module Grouping| %47 3 %&, Grouping # A7 0/ Ry 7 ANKRSFVE
ba‘o

Module Grouping BHEIZ, IRDFZ 7128 HE)~—2 DOV 85 A—Z DA%
HSEHHEETT, [A—FVa— L OF v 3L, BLORLRLEY 2—/LHT
INTGA =B DB R ETEET,
- MU195020A Output ¥~
MU195020A Emphasis ¥~
MU195020A Pattern %~
MU195040A Input %~
MU195040A Pattern %~
MU196020A Output %~
MU196020A Emphasis ¥~
MU196020A Pattern %~
MU196040A Input %~
MU196040B Input %~
MU196040A Pattern %~
MU196040B Pattern %~
MU183020A Output %7
MU183020A Pattern %~
MU183021A Output #~7
MU183021A Pattern %~
MU183040B Input %~
MU183040B Pattern %~
MU183041B Input #~7
MU183041B Pattern %~

Grouping # A7 0/ Ry 7 ATIEZ 7 BAL THE)§T D\ TA—FERIE TEET,

JE:
(Input] # 7", [Output] # 7, [Pattern] # 7, [Emphasis] ¥ 7 T
Module Grouping H§aEZ Ml L CUW\ALE, i IZR ARSIV T D IE
BLETH, KT 2— VIR TA—FEFET HREMIL, 7V —E 7%
LOF VI B TRV ET,
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Grouping

_Inter module grouping _Inner module grouping

Slot:

Slotl:MU1950208 v
PPG: ED:

MU1950204 |¥ MU1950404 | ¥

=
7N
)
7R
#
i3
b
%

3.4-1 Grouping #47RT Ry R
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3.4.1 Inter module groupingT!')7
Inter module grouping TV 7 TlX, Y 2— /L& E-WVEHEEN 5/ 8T A—HD
HHE R ELET,

~—Inter module grouping

PPG: ED:
MUL195020A |' MUL95040A |'

3.4.1-1 Inter Module Grouping T17

Inter module grouping =7 CiET 5/ \TGA—XDHLFT LT 2— VDA
2y No. Zi#IRL £, [Set Alll, [Reset All] TAIIR, £AEERINAIHETT,
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Inter module grouping T/ /V—7 b7 5L, Arvh No. W —F/NSWEY 2—
NWINTTA=VERY, TITASVEY 22— )V D/RTA=Z N HNEY 20—V
KIRENET, TIAVVEY 2a— VD /RTA—E NI Z VY 20— VT RS
NBEAILTIX, IROELLINTT,

+ Grouping ¥ A7V Ry AD [OK] &y TFLi-LZ

-+ BERT H@ifiZ£ i2®5 [Menul - [EIModule Grouping] - [Execute] %%

FLizLx

File Open
File Save

Screen Copy

Combination Setting

Module Grouping D] Execute
Multi Channel Calibratio Setup... H@
lobal Del lib fcr
Global Delay Calibration j%
Initialize 1/|5
3.4.1-2 *=a—® Module Grouping &R #®

PPG Slot1~Slot3 # Inter Module Grouping Z{HL T/ v—7 b3 561%
U FIRLET,

1. Inter module grouping =V7 T PPG ® Slotl~Slot3 @ Output,
Pattern, Emphasis #3~T [ON] L%,

2. 3.4-1 Grouping # A7/ Ry 7 AD [OK] #X#vFLET, ZOLEIZ,
Slotl DZ N—E L7 %R /RTA—4M3, Slot2 & Slot3 D/3TA—HIZK
MINET,

3. BERT EHOT 7V —aY—L/3—T PPG Slotl Zi#&RL,
[Output] #7, [Pattern] #~, [Emphasis] #7 D/ TG A—H% A H L F
TO

4. Slotl ®/XF7A—%% Slot2 & Slot3 I[ZXMEE57-912, BERT Hiffi/AE E
\2%% [Menul - fE] Module Grouping] - [Excutel %% >FLET,
JE:
EVa—/LE TP Module Grouping H&REIX, B4, A7 > ar ME—
DEV2— )V THITT,

EVa2—/L[E] TP Module Grouping #§#EI%, &4 7 DRF 73 2-DLL
I [ON] IZRRESIVTWDEEITH TR ET,

TIARVEY 2= VD/INTGA=ZREL TN HVEY 20— NI RS
W 5121%, Grouping # A7l Ry AD [OK] &4y F T 5,
BERT HiifiZE i2é% [Menul - [[El Module Grouping] - [Excute]
HHyF L TLIEEN,

TIARVEY a— LV DRTA=ZEEL LT T, EhZUE
TV a— L DRTA—H TR EE D RS IVER Ao
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3.4.2 Inner module groupingT!)7
Inner module grouping U7 Tif, €Y 2—/LINDOTF ¥ 3L Tl 4 25/37
A—H DM EFRELE T,

_—Inner module grouping

S s
[ﬂ——b{slotl : MU195020A |v| @_[7]
(2] ——D{Datal-z |v|

Tab Output
3] >
Data 1-2

[4]

Pattern Emphasis

3.4.2-1 Inner Module Grouping T'J7 MiiBA

[1] Slot
TN—TC T HRETDHEY 2— VEiBINLET,

[2] Data A %7 x—A%ER
TN—TNA DA ET 2= ZADMH DB EEIRLET,

[8] Z73EiR Az
T A—B %M 557 DR 5% [ON] E7213 [OFF] ICLET

[4] Data Ao #7=—RBIRARK
IRIA—=L 7% HEN 9% Data Interface DR %% [ON] 7213 [OFF] i
L/i‘ﬂ—‘o

5] ZA—EL T EERa
[ON]:  /STGRA—ZHEIINDERT D/NFGA—ZEREIHB L FT,
[OFF]: /ST A—=ZZIENDET D/NTGA—HEREIHEILEE A,

[6] SetAll
T_RTOXT DR % [ON] ICLET,

[7]  Reset All
T RTOFTORZ % [OFF] 12LET,

[OK] &2y TF LI N— U ThRET DHE, 7 TA4~VE7% Data Interface D
BIEMN, T N—E 7%t Data Interface (IS NET, £/ L—EL 7N
FESNTNWDE G A—20[E~—213F 7308 k) ([TE8buES, /7 1—b
T DREERRT LT A— 2D~ — 23z T B (K [CEPYET,
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3.5 Multi Channel Calibration #£gE

MP1900A (2 PPG % 2 &V a— VLl FHEEL COBE5E, PPG 2 bHENDS
T =X DR R IET 20 ERHDET,
W OEEEIZ Multi Channel Calibration %z 32fiiiL CT<7ZE0,
- PPG ZAcHalL7e,
PPG DAy MIEZ AR LT,
Bl PPG ZiBML7=,
PPG UADFEIEED 2 — LB EINT-,
PAM4 PPG D412, MP1900A O&EFEAEEH L (Version 3.01.00 LL

[S‘t’k;)o
PAM4 PPG D512, Calibration M il 56 J& IR B 23 22 (kL 7=
(Version 3.01.00 LAR), oo

Multi Channel HéfE4-7% 3% %12, Multi Channel Calibration #3175 3‘3
B DA AT AT 0T R ) AR ENE T i
Multi Channel Calibration (Z— 374 L, MP1900A IZHE LTV 2—  JE
NORERR A AL RO ST+ B4 B0 E 4 A, Calibration & FATHAT
BBMEINATE 3.5.3-1 Calibration %7 H OFR) CHAT LM TExE 1B
7,

pE
ARV 7R7 =7 Version 3.01.00 LAFETIE, Multi Channel #$8ED 3R ES
TS MP1900A D &EIRA AiLbdE, Multi Channel Calibration %
LT DHAT AT R T ANKT RIRINDINTRVFELT,

35.1 FEFIR

Multi Channel Calibration %579 HEIZLL F MR L TE &Y,

PPG IZ A1 T 570y /(G 5I2E, Yo EMARNTTES N,

+ MU181000A/B, XU MU181500B 73 PPG L[RIC MP1900A (235 X4
TWbHEX, HEIIZ MU181000A/B Z7ay 7GR ET 559 PPG @
Misc2 Clock Setting 73 B X#1% 9, Multi Channel Calibration # T 1
I% Clock Setting ZfERL T7ZEVY,

PPG O7vuy {5 50T, LT 2SR TTIZS0Y,

FMU183020A 28G/32G bit/s PPG MU183021A 28G/32G bit/s 4ch PPG
KR EID 3.2 £ a— LR OHHs

FMU195020A 21G/32G bit/s SI PPG MU195040A 21G/32G bit/s SI ED
MU195050A Noise Generator Bt & JD 3.2 £ 2 — LR DOHE |
MU196020A PAM4 PPG MU196040A PAM4 ED MU196040B PAM4
ED Bl E 0 18.2. ¥ a— L OHHE

PPG DB EAESN TV DA, 13.3.3 Combination Setting #1712
Ry A1 %ML T [Channel Synchronization] - [CH Sync] (Zi%&EL T<
72EN, ZOLX, Zay 7GR ESS PPG @ Ext Clock Input % [FlE A
=7 VT L TS,

- MP1900A DOJEFHIREN 20~30°C O#FHT Calibration Z54TL TLZS
AN
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3.5.2 Multi Channel Calibration® F|I&

1. RWENKERLE, 13.3.3 Combination Setting ¥ A7 2/ Ry 7 A |D
Channel Synchronization, Combination, F7-13E = — /L] [RIHIEE
IR DL, DX AT aT Ry I ANEKRINET, R IEZFTTH5H
1%, [Yes] 22y FLET,

Multi Channel Calibration

Multi Channel Calibration required to use Combination/CH Synchronization mode. Calibrate?

B ®

3.5.2-1 Multi Channel Calibration ¥ 4 7045 Ry X

[Nol &2y F T HERDEAT TRy I ANERENFET, Fxv IRy I A
FRINTHE, LI Calibration B R T DAY —UH AT TR 7 AN
FRINI2720ET,

Multi Channel Calibration

Combination/CH Synchronization mode does not operate normally without performing Multi Channel Calibration. Multi Channel
Calibration is executed from the File menu. Calibrate now.

\:7:\The next Calibration Required dialog message is not displayed.

—

3.5.2-2 Multi Channel Calibration #4704 w2 X

#C Multi Channel Calibration #3795 51£1303.5.3 Menu F/=iZ
Modules Settings 2>HOEAE| S TS,
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3.5 Multi Channel Calibration #$55

2. WROZATOT Ry AOBMAEMELIZS [Next] 24y FLET,
BEER MO B 2213 F oL kv T,

- SI/32G PPG: 2~3 iEfE

- PAMA4 PPG:
oA PEEE: A A VEY a— LB X 104
Lo AYIEEEN . A F VR a— LB X 15 4y

Multi Channel Calibration (1/4)

This adjusts the bit pattern skew between each channel. This adjustment requires use of the Combination/CH Sync mode.
The operator must input a signal with the frequency specified at the screen to the specified input connector. In addition, this
adjustment takes about 10 minutes.

Caution: Do not add jitter to the input Clock signal. Also, note that calibration changes the Clock Setting of the PPGs, so
check the Clock Setting after Calibration has been completed. g

Last calibrated: Not calibrated: —/—/—

Calibrated composition:

By

L EAC NEXT = CANCEL

3.5.2-3 Multi Channel Calibration ¥ 4 7 a5 v o X 1/4
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3.  WROFATOTRyIANFRSNS, PPG X7y 72 NS LET,

MU181000A/B 73, PPG L[ MP1900A ([ZHEEFESNTWBAIEAT,
MU181000A/B »7wuy %4 PPG I AALET (T¥ 8.5.4-1 7y
T OEG 11 %2 00),

ZDIENDGENL, 7oy 7HGIRE PPG &Ry —7 VT, &
ATy Ry 7 A IE RSN D r7ay 7% PPG I ATILET,

Multi Channel Calibration (2/4)

Input a 10.000G Clock signal to the PPGs in Slot 1 to 3. Use cables of the same length for all the connections to the PPGs.
After connecting the Clock signals correctly, press the [Next] button.

3.5.2-4 Multi Channel Calibration ¥ 4 7 A5 R v4o X 2/4

AR TR =T Version 3.02.00 LK T, MU181000A/B 7% PPG &
[RIC MP1900A | éhfb\f;u\%/a, LUF OB NERRIIET,
SN B /yﬁtn’*mﬁkﬁm MP1900A (Z32%X 7= MU181000A/B ™
EBLbE Iy IR T HERLET, .aiL< I% 8.5.4 (3) #&ML L
7ZE,

Multi Channel Calibration (2/4)

Connect this MP1900A to the MP1300A in which MUL31000A/B is installed, with an Ethernet cable. Then, in the Multi Channel
Calibration dialog box. fill in the following information about the connected MP1900A:

- IP Address

- Port No.
- Slot No.

() Use an external synthesizer
. Use MU181000A/B installed in a separate MP1900A

IP Address \’192.155.2.100
Port No. \ 5 [I[Il“
Synthesizer slot Nn." s‘\

< BACK NEXT = CANCEL

3.5.2-5 Multi Channel Calibration ¥ 4 7 a5 R v4o X 2/4
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8.5 Multi Channel Calibration #$55

[Next] ##>FLF9, Multi Channel Calibration OEENFRINFE
ba‘o

Multi Channel Calibration (3/4)

Calibrating...

TG e = ' CANCEL ‘ fcﬁ
3.5.2-6 Multi Channel Calibration ¥ 4 7 B4 vy X 3/4

Calibration OERP T FHDOZ AT TRy I ANERINTZE, FERITHE
WA 7ay 7 D JEREBEZEEL, [OK] 24y FLET,
PPG & MU181000A/B 23[EC MP1900A 12335 SVTWAEAIE, AT
BAEETTLHLEITHVET A,

Multi Channel Calibration

Input a 12.500G Clock signal to the PPGs in Slot 1 to 3.
After connecting the Clock signals correctly, press the [OK] button.

3.5.2-7 Multi Channel Calibration ¥ 4 7 B4 R yo X

RDOZAT T Ry 7 ANFIRENIZD [Finish] 24 yFLET,

Multi Channel Calibration (4/4)

Calibration completed and Combination/CH Synchronization function operating normally

= A Finish CANCEL

3.5.2-8 Multi Channel Calibration #4784 Ry X 4/4
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3.5.3 MenuZEf=IEModules Settingsh > D 1E

[3.5.2 Multi Channel Calibration ® FNE]DFJE 1 T [No] 2XvF LI=5E
1%, R 51T Multi Channel Calibration 3/ TLET,

3.2.2.3 Menu /T [Multi Channel Calibration] #4595
[3.1.6.5 Module Settings) T [Multi Channel Calibration] %4> 9%

WRDEAT AT R T ANRRINET, ZOHEDOEEILI8.5.2 Multi Channel
Calibration O FJE] O FNE 2 LLEZZIRL T2,

Multi Channel Calibration (1/4)

This adjusts the bit pattern skew between each channel. This adjustment requires use of the Combination/CH Sync mode.
The operator must input a signal with the frequency specified at the screen to the specified input connector. In addition, this
adjustment takes about 10 minutes.

Caution: Do not add jitter to the input Clock signal. Also. note that calibration changes the Clock Setting of the PPGs, so
check the Clock Setting after Calibration has been completed.

Last calibrated: Calibrated: 2017/04/12

T R R O

= ST | NEXT = CANCEL

3.5.3-1 Calibration £TA DO RE

Multi Channel Calibration Z3FITLI=ZE0R3H25 AT, HBIZFEATLIZ A AT
NFRREINFET,
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8.5 Multi Channel Calibration #$55

3.5.4

Multi Channel Calibration® 3£ {5
T TIHERENRE Y 2— UHEERIZ 31T 5 Multi Channel Calibration @ FA%
AL ET, LW Ry Z(E B O#EIZ OV TIE, [MU195020A 21G/32G
bit/s SI PPG MU195040A 21G/32G bit/s SI ED MU195050A Noise
Generator Bkt EN013.2.4 PPG ™ Multi Channel [RH#4 28545 125 M
L&, F2, LUF OB IE Multi Channel Calibration 23K 22T T
b2 FATLIZDOFIRTT,

(1) MU195020A 2 E¥=—/ +MU181000B

MP1900A

Slot1:MU195020A

vy

A

Slot3:MU195020A

—+-. Phase matched

Slot6:MU181000B

’ cable pair

3.5.4-1 HOvoOiEEE 1

1. MenuW® [® Combination Setting] Z%#vFL %7,

EE

File Open

File Sawe

Screen Copy

Combination Setting

B

Module Grouping Di
|
|

Multi Channe! Calibration |
|

Global Delay Calibration

Initialize

2. Combination Setting % A4 7 7 2 /K » 7 A |Z T, [Channel
Synchronization] Z#ERLET,

_Inter module

Combination Setting

~Inner module combination

Sync ONJOFF

]

‘Channz\ﬁymhrnmzatmn H

Sync Type(inny

slot  |Slotl: MU195020A ‘v|

synced Module(s) Setting

er Module) |[har\na\ Synchronzation ‘

P Slot-1 Master MU195020A

v ‘

This parameter is handled by inter module combination.
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3. 3.5.2-1 ® Multi Channel Calibration FEFZZ A7 07 R 7 AN
IRENET, LiEIT 3.5.2 THOTFE 2 D 6 ETOFAESRKL,
Calibration & 3Zfifi L TL72EWY,

(2) MU195020A (MU195020A-x20 HY) 2 ¥ =—/L + MU181500B + 4+
He Ay

MP1900A
Slot1:MU195020A —Hnays
Slot2:MU195020A e

Slot3:MU195040A
Slot4:MU195040A ¢
Slot6:MU181500B

=T~ Phase matched
cable pair

VAN: | 2% vt b

3.5.4-2 Oy DERH 2

1. Slot6:MU181500B @ Clock Source i¥ET [External] ZiERLF

‘ﬁ—o
sJ1 “ sa2 | SSC w BUJ w RJ w Ext E
10 Hz 10HZ | 32000 He 0.000 Up-p | 0.000 Ulp-p
‘_ 0.000 u;»pH_ 0.000 Llp—pJ | 0 ppm_| ‘ ‘ | | | ‘

Clock to PPG
| Half-rate (MUX) ————»

23.000 000 Gbl"l:.r's_}—b

Ref. Clock
T ——
| 12 500 000 kHz

Sub-rate Clock

AUX Input Clock

1/8 »

St S0 SN R
Clock Source ‘Extemal |v|
npuEEocE Flfquencg.r | 12500 000 kHz
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8.5 Multi Channel Calibration #$55

2. A==2—® [[M Combination Setting] #%vFLE7,
File Open
File Save

Screen Copy

B Combination Setting

o]

Module Grouping »

Multi Channel Calibration

Global Delay Calibration

Initialize

A
3. Combination Setting # - 7 17 7 & v 7 2|2 T, [Channel

Synchronization], [Channel Synchronization] Z#RLE9, 72
Combination Setting X 1/|3
_Inter module combingtig _Inner module combination
Sync ON/OFF ﬁhannel Synchronization ‘v| o ‘4SIot1 S [TIRESERER, "‘ yf
_Synced Module(s) Settings '
sync Type(inner Module) [ |’Ehanne| synchronization ‘v|]
v

¥ slot-2 Slave MU195020A

 Slot-3 Slave MU195020A

This parameter is handled by inter module combination.

H &

4. 3.5.2-1 ® Multi Channel Calibration FEFRZ A7 07 R 7 AN E:
IRSIET, LIEIE 3.5.2 TAHOFNE 2 0 HFNE 6 ETOFHAEZRL,
Calibration #34TLCL7Z&EV,
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(3) MU196020A (MU196020A-x30/x50 HY) 4 E¥=2—/L + MU181500B
+ H95 1 1B MP1900A © MU181000B

MP1900A

Ethernet —J )L

Slot1:MU196020A

A

Slot2:MU196020A

Slot3:MU196020A

Slot4:MU196020A

Slot6:MU181500B

Phase matched

—

3.5.4-3 0Oy DiEkAl 3

<-vmvy
1] 1= cable pair
MP1900A
MU181000B

1. Slot6:MU181500B @ Clock Source %/ €T [Externall Zi&RLE

‘j‘o
so I 5o (i ssc (Sl ov N ~ M =
10 He 10 Hz | 33000 Hz/ 0.000 Ulp-p|| 0.000 Ulp-p
| 0.000 l.lp-pH 0.000 Llp—pH o ppm” || || |
Clock to PPG
Half-rate (MUX}
| 25.000 000 Ghitfs

AUX Input Clock

Ref. Clock

1/1
12 500 000 kHz

Sub-rate Clock

1/8
1562 500 kHz .

—_—

—_—

Clock Source |Exte rnal

M

e s—
Input Clock Frquency

12500 000 kHz

2. 2==2—® [ Combination Setting] #%vFLET,

EE

File Open

File Save

Screen Copy

Combination Setting

Module Grouping »

Multi Channel Calibration

Global Delay Calibration

Initialize
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8.5 Multi Channel Calibration #$55

3.  Combination Setting % A 7 v 27 7~ v 7 A {Z T, Inter module
combination ZRDERBVEEELET,
Sync ON/OFF: [Channel Synchronization]

Sync Type: [Channel Synchronization]
Combination Setting X
_Inter module combigation _inner module combination
Sync ON/OFF Channel Synchronization |v‘ PR - . . MULos020A |v‘

_Synced Module(s) Settings

Sync Type(Inner Module) [ ‘Channe\ Synchronization ‘v‘

v

) Slot-2 Slave MU195020A

/| Slot-3 Slave MU195020A

This parameter is handled by inter module combination.

B o«

4. 3.5.2-1 ® Multi Channel Calibration FEiRZ A7 07 R 7 ANRE RS
ET, KV 7hU =7 Version 3.02.00 LR T, 5Ilo> MP1900A (232451
72 MU181000B % {#i->C Calibration 3 5ZENTEET, X 3.5.4-3 |
L 80, Ethernet 7 —7 /LT MP1900A FHL%#ke L, #6L7T-
MP1900A @ IP 7RLA, R —hE 5, 3L MU181000B DAk
HFa i ELIZS [Next] 240 F LET,

‘ Multi Channel Calibration (2/4) I

Connect this MP1900A to the MP1300A in which MUL31000A/B is installed, with an Ethernet cable. Then, in the Multi Channel
Calibration dialog box. fill in the following information about the connected MP1900A:

- IP Address |
- Port No.
- Slot No.

) Use an external synthesizer

.- Use MU181000A/B installed in a separate MP1900A

IP Address ‘192 168.2.100
Port No. | so01]
Synthesizer slot No. | 8|

‘ < BACK | | NEXT = ’ | CANCEL ’
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B3E BARBLBREL

5.  Multi Channel Calibration OEI TR T RSILET,

6. WROXATRT Ry I ANRFRENIZD, [Finish] 22y FLET,
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3.5 Multi Channel Calibration #$55

3.5.5 MU196020A EjfEL—kH'32 Gbaudl LD EZNE VT NI A E
ZZ T, 32 Gbaud LA EOEEL—FTMU196020A ™ Multi Channel #£6E
FERT2560, ey NIEO FIAZALET,

MU196020A @ Multi Channel £#21%, 32 Gbaud LA EO#E{EL —K Tl
Slotl DF¥E PPG (2% LT, Slot2~8Slotd DEY 2 — /MIENZE IR RL5 By
RORLFRTNAFEAELET, U FOFIRICHES THEY 2— L OE Y M A7
BLTIEEN,

LW uv ZEBEOBER FIEICO W T, TMU196020A PAM4 PPG
MU196040A PAM4 ED MU196040B PAM4 ED ElkiiHZElI013.2.4 PPG
@ Multi Channel [FIHA3 2854 122U TEEW, 72, LUFOFHIZ Multi

Channel Calibration #%fTL72#&DFIETT, oo
MU196020A 4 £ =—/L + MU181000B EI;J
&

1. Slot1~Slot4 DN EFILRIOr =7 VAL Ty rAa =712 #
HEELET, 1

)

MP1900A Oscilloscope {f

E lwvw

4 DOT—RHAEFIORI—TT
BAILGHAS, & Slot @ [Delay] (2
mUl step) THHETIERAET 5,

E

E

i

2. AveRAa—TORERBEHRBL T, FAryhD [Output] ¥ 7 ®
[Delay]l OfE%i%EL CE M NATREL TEE0,

Delay W @ M Calibration @ mul 0 ps

Jitter Input @ OFF Relative 0.000 | mUI
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3.6 Unit Sync #4&E
Unit Sync HEEZ 35, #50> MP1900A % RIMIL T ¥ —2 28 4E45
ZEMTEET, 22Tl Unit Sync BERED R E J714<° Unit Sync #RESEFHIKFD
I, BIEIZ OV CEBA L E9,

Unit SyncDEN{E, #l$9

Unit Sync #&REIL 2 5 MP1900A ] THAI VR 5adtF 4524 T,
MP1900A D RIAZEHZENTEET,

3.6.1

MP1900A NDEY =2— V%[ 75 Channel Synchronization ##E&,
MP1900A F]D[AI#%A L% Unit Sync #EEZ M H 524 T, &K 8ch D/ % —
VEFEIMIL CRAETHZENTEET,

MP1900A 1 & B

sott YT X2 X3 X 4L \
Sot2 X 1 X 22 X Y 4 X
sos X T X Z X T X4
st X T X Z T KT X
MP1900A 2 & H

Sott ¥ T X2 ¥ 3 X 4 X
so2 YT Y2 Y3 Y& X
Sos YT X Z YT KT X
St YT X T LT KT Y

[ 3.6.1-1

.

Channel Synchronization ##E T/
A—UFEMBELIRLL TS,

Unit Sync #&ET MP1900A RS @M/
A—UREMBELRZL TS,
MP1900A x 2 &,

MU196020A x 8 BED¢EE,

8ch D/ \E3—U W EHILTLNS,

Channel Synchronization /32— 4 %

%72, Unit Sync HEREZ 9556 (TIZLL T ORERERIKI S DV £

+ MU196020A PAM4 PPG (47332 x30/50) % EEEL TWDEEE D Unit

Sync FJHE

+ Burst #REMEH TEER A,
- SN E ISR TR T EE A,
- MU195020A SI PPG & MU183020A/21A 32G PPG (& Unit Sync 6%

R TEEEA,

3-84



3.6 Unit Sync #4855

3.6.2 Unit SyncixE
[3.1.6.5 Module Settings ] ® Module Settings i ® 72 L2 5 [[H
Combination Setting] %479 %&, Combination Setting % A7 122/ 7Rv7

APFIRSNET,
Combination Setting x

gritSpnoms = m— e e o e e e e e e e N - Inner madule combination
1

[2] )Iunlt Sync ONJOFF | Unit Sync v Hogor [o v
B i B B R e
InteLpogule LOMUNAHON e - ——— - — - \

[1 ] !Sync ON/OFF Channel Synchronization v I
|57nced Modulels) Settings |
I Sync Type Channel Synchronezation - I
1 |
1 ¥  Slot-1 Master MU196020A Offset |
I Delay I %
I + Slot-2 Slave MU1960204 0 ps I
1 « Slot-3 Slave MU196020A I | H’J

N

I + Slot-4 Slave MULS6020A 0| ps I f
' \ ﬁg&
1 |
I I 1
1 1 77
l ! %
1 |
1 |
1 1
o e - - e - - - -

| cancel ok

3.6.2-1 Combination Setting #4704 71RvH X

[1] Inter module combination ##E% ON IZLE T,
Inter module combination @ Sync ON/Off % [Channel
Synchronization] (Z9%&, Unit Sync ON/OFF ANV ET,
Unit Sync ##E% i F ©%% Combination % 3.6.2-1 (Z/RLET,

% 3.6.2-1 Unit Sync a[&E%: Combination 5% &

Sync ON/OFF Sync Type

Channel Synchronization Channel Synchronization

Inter-Module 2ch Combination

[2] Unit Sync #8270 ON/OFF Zi%EL %7,
Unit Sync ON/OFF % [Unit Sync] (2% EL, [OK] 2% vF T 5LHRE
ANV ET, 13.6.1 Unit Sync DEME, HIKI ] TORIFKN - TRE
NERINIEEZHMOE DAY=V RNRREINET O THERL TEEN,
(1% 3.6.2-2)

Unit Sync

Gating Output and ALX input settings changed because Unit Sync set to ON.
Check that following related settings also changed
Error Addition setting: Misc1 setting:

3.6.2-2 Unit Sync ON B DR EE B AvE—
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3.6.3 Unit SyncHsEDER AL
Unit Sync HERED M FH 7 IEIZ DWW CERILE T,
Unit Sync #aEZ 3255 %D MP1900A O#EHEIZOVWTIE, 3.6.4.1 %R
DR | & ZRLTLTEEN,

Expert BERT

28.000 000 Gbitis

Data@ |ON v Clock ON v

RN ...

0.000 | dB

Pulse Width

Amplitude @ 0.500 | Vpp t 0.500 vpp
4

Offset @ @ 0.000 | ¥ |wth

« 0.000] v
Half Period jitter & LY

Cable for Data Qutput @ 11789A 0.4m Cable (Recammend) v

ey = oW @ o

AUX Qutput 1M Clack

1y 64 | Clock

BERT AUTO MEAS E,]; Gemor X = & W Anritsu 20 2

3.6.3-1 MX190000A & &

[1] Unit Sync A&
NE L HARTEHAIL TGS &, MP1900A D FRIEZEVET,
RN A% [Unit Syne] 73 [ON] OLEDHFIRISNET,

A
EEr a7 D NFTHFRFRRZEAL DN -T2 E1%, LED A LI midTL
FI, ZOGEREEMLCHERMALDLERHYET,

[2] Pattern Sequence ® Gating Output
[Unit Sync] 7% [ON] &%, MP1900A B[R0 Z A 7155 D H )
HIHER0ES,

[3] AUX Input
[Unit Sync] 73 [ON] ®&xiE, MP1900A MR X A 755D AT
HHELR0ET,

3-86



3.6 Unit Sync #4855

3.6.4 Unit SynctéREDEITFIE
Unit Sync #§8ED I T FNEA AL £7,
ZZTIEIMU196020A PAM4 PPG % 4 55245 7= MP1900A % 2 B FHL7-15

THHLET,

PEAE R

MP1900A 25
MU196020A PAM4 PPG (MU196020A-001/x30/x50) 8H
MU181500B ¥ #1551 2H
MU181000B 12.5GHz 4 R—ho ot HA4 1A

3.6.4.1 HEI|RDIES

Unit Sync #REZ Al 132 L EDOMEERF OOV TR LE T,

- MU196020A (27715 5% A1 572812, MU181000B, MU181500B )
LHEFELET, 72
MU196020A @ Gating Out 2x7%& AUX In ax7¥%&HHLET, }%
3.6.4.1-1 IZHE- THKEY 2— /LD Gating Out 274 & AUX In 2(7%
L ET, PR
2 5 MP1900A (23X T % MU196020A @ Multi Channel Ei1F%
¥ IE9% Multi Channel Calibration %3173 572912, MP1900A £H5L %
Ethernet 77— 7V CHEEGILE T,

ZNEND MP1900A D IP 7RV ALR— ESEZRTELET,

MU196020A J1748A

C_|

N

co 3 )

EAUFDChi|,

-

MU196020A~
(H &
CHl &

MU181500B

10 Outpat — et Clock Quipel e s gt — T bt Clock Dut it = Eal Clock Inped

g s g Py ot [RERSY. N — Rlirancs Clock dutpat =
542 jitter iz calibroted when uzed with @ @O@w@
the WUTBI000 S/4 BERHREMFHE.

041, gl id) A

thUHEYD
MUia10008 11 86y dolffri 8, MU1 81 5008/\
® ﬂ

MU181000B

3.6.4.1-1 MP1900A (754 <")) Okl
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A—HYAHAEMELTWLSD
MP1900A IPPRLR: 192.168.2.101
(MU181000B% 3£ 4%)

IPPRLA: 192.168.2.100

Ethernet —J )L

BE o-d ()
e o e

-]

O

@
| —
t

754<') MP1900A tAho%1) MP1900A

3.6.4.1-2 MP1900A O Ethernet 5¥—7J JLiEfE L IP PRFL R 5%

2 5 MP1900A ™55 MU181000B % 3EEEL TUWA MP1900A 27 714<1, %
95— H D MP1900A 2t h HVEEELET, T4~V X VDZENEIN
\ZFAES - MU196020A D7 vy 715 SatEki L ¥,

1.

7'7A4<YD Slot7, 8 Iz MU181000B @ Clock Output 2174
L, 7747)ki0\‘127\7/5)@ Slot5, 6(ZFE#EZN7-MU181500B @ Ext
Clock Input 2R 7 & Z I HE D7 —7 v (J1625A) THEHELET,

TIAIBINEDZYD Slots, 6 IZFEEZ- MU181500B @
Jittered Clock Output =7 % &, Slotl ~ Slot4 ([ZFEHE I 7z
MU196020A @ Clock In =7 Z%&ISHESDr—7 10 (J1624A) L)
FR S OT 4344 (J1748A) ZEHL THERIL £,

7' T74<UD Slotl (2572 MU196020A @ Gating Out 2 (7 ¥ EH
& AUX In :za&%mﬂ%ﬁuu®/f—7 Jb (J1625A) THHGLET,

7' 7A4<YD Slot2 I[ZFE ST MU196020A @ Gating Out 2R % L,
B HFDD Slotl IZEEEINTZMU196020A D AUX In 2477 % A
ST —7 L (J1625A) THEpL £,

T4V # V% Ethernet 7—7 /VCHagLE T, &4 MP1900A
WD External A—hEIL &2 L TTEEY,

TIAVBLOEIZVD IP TRLVRAER = MESEZRDEBVFREL E

‘a_o

FIA<VDIP TRL A 192.168.2.100
T H YD IP TRLA: 192.168.2.101
RN—=rE5T T4~V Il Z)): 5001
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3.6 Unit Sync #4855

3.6.42 MP1900AR/ \a—> RIHADIEVEFIIE
TIAXVBEOEI VAL RIEN S MP1900A 0>/ 35— % [F ]
TOFIEEBILET,

1. TIA~IBIOELIAAVENEINT Menu @ [Initialize] 2% >FLF
hé_‘o
ML LA, WIEFICERKL e WT —2H &0l 7 74<Y, 'h
YD Output 1% OFF 2R EL TTEENY,

Rih Eir d z
g PP g Addinen m

File Open

File Save

B Pattern lF_rmr Addition | 1

i1 Screen Copy
@ Combination Sattin
g Elots:-MU1B1500B v E(j
B Module Grouping » 72

28.000 000 GBaud
Muiti Channel Calibration

Global Delay Calibration

{ P B e e M M B B N v | Max 64.200G if
Initialze 1

J
Operation Baud Rate |2.40 - 30.00 |w | GBaud 1.200 -

2. EBHUHVIZT, Menu @ [Combination Setting] %4> F L, Inter
module combination ZRDEFBVERELET,
Sync ON/OFF: [Channel Synchronization]
Sync Type: [Channel Synchronization]
Slot2~Slotd DF = 7Ry 7 A%RIRN L E T,

Combination Setting

Unit Sync Inner madule combination

Unit Sync ON/OFF OFF v Slot

Inter module combination

Sync ONJOFF Ichannel Synchronization v
_________ /J
Synced Modulels) Settings .
1
Sync Type I Channel Synchroneation w I
—————————
¥  Slot-1 Master MU196020A Offset
Delay
r -
« Slot-2 Slave MU196020A ] ps
I 4 ISIDl‘-S Slave MUL96020A 0 ps
| ¥ Slot-4 Slave MU195020A 0| ps
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BIE BEARILERET %

3. Unit Sync ON/OFF % [Unit Sync] (ZL, [OK] Z%>FLET,

[

Unit Sync

Unit Sync ON/OFF | Unit Sync

inter module combination

Sync ONIOFF Channel Synchrongzation

Synced Modulels) Settings

===

Combination Setting x

Inner module combination

Slot L -

syne Type Channel Synchrenization -
¥ Slot-1 Master MU196020A Offset
Delay

/] Slot-2 Slave MU196020A 0 ps

) Slot-3 Slave MU1960204 0/ ps

| Slot-a Slave MU1960204 0| ps

-~

B =m,

4. ®BHZUTMulti Channel Calibration D E iz KDDHZ AT 7R
AMFRENFET, [Next] 2¥>FLET,

5. [Use MU181000A/B installed in a separate MP1900A] ZE{RL, LA
TERELET,
IP Address (774 ~UD IP 7RFL-A):  192.168.2.100
Port No. (F—h&5): 5001
Synthesizer slot No.C > &) A9 D Slot No.): 8
[Next] Z2%vFLCxFrI 7L —TarDs5 [ ERHET,

Multi Channel Calibration (2/4)

Connect this MP1900A to the MP1900A in which MU181000A/B is installed, with an Ethernet cable. Then, in the Multi Channel
Calibration dialog box fill in the following information about the connected MP1300A:

- 1P Address

-Port No.

-Slot No.

e -
IP Address (192.153.2.100 n
Port No. 5 001“ |

— |
Synthesizer slot Nn.( 8 )
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3.6 Unit Sync #4855

6.

T TA=IZTC, 2 EFECHEAET Inter module combination Z5% ELE7
Multi Channel Calibration (2/4)TiZ, [Next] ##vF L THy 7L —
TardsE TEFLET,

Multi Channel Calibration (2/4)

Input a Clock signal to the PPGs in Slot 1 to 4,
Use cables of the same length for all the connections to the PPGs.
After connecting the Clock signals correctly, press the [Naxt] button.

TIA=VERDF VO T PPG M ERREXLET, 22TiE

Baudrate &/ 37— DR E, BLUIMU181500B & DEFN R EEITVET,
ZOBFITIE Baudrate % 26.5625 GBaud, /34— % PRBS13Q IZi%EL

i‘é—o

(@) 7T7A4~VEEAZVD Slotl ® MU196020A ¢ [Misc2] %7 kD
EBVRELET,
Clock Source: [MU181500B]
Output Clock Rate: [Fullrate]
Operation Baud Rate: [25.00-32.10 GBaud]

(b) 77A~VUD Slot8 ® MU181000B R DERVIRELET,
Center Frequency: [6.640625 GHz] (26.5625G @ 1/4)
e R

g lll Emphasis lu Pattem 1enwmwwnimzlmm:

Clock Setting
Clock Source UNItL Siote MU1815008 v Center Frequency 6390825 e |¥
Baud Rate 28,000 000, GBaud Offset o ppm

Reference Clock
source internal -
Output Clock Rate Fulirate v | Max 32,1006 I
Input Clock Freq |8 spectrum spread
Operation Baud Rate |25.00 - 32.10|¥ | GBaud 6.250-8025GHe (14 Clock)| | B8 | sse
Spread Methad
e

Jeter

Modulation  Source

Tigger Source
tfe > 0.8GH)

alie Craitor X (=] L« Anritsu .
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() 7I7A4~VEth LV Slotl1~Slot4 ® MU196020A (25T, Test
Pattern % [PRBS13Q] (Z&%ELET,

Test Pattern @ Al List -
I_Pnesno -
[« @ to Confo
e
i s, | PRBS v 21T Gray Coder Pre Coder
Generator : MSB i e sl
000= L8, PRBS Inv 27Tl —
—— e |

&:&%ﬁm | Sam °’_1

Logic -2/T1 | =
s8 no > V)

Summary

The PRBS13Q test pattern is defined in IEEE 802.3bs and 802.3¢d Clause 120.5.11.2.1.
Each cycle of PRES13Q s 8,191 symbols long.

A PMA Precoding block is.
when using the PMD service interface of a S0GBASE or 100GBASE is mandatory
when using the PMD service rface of a or is op! ¥

8.  7IA~U® Slotl ® MU196020A @ [Unit Sync] #%>FLET, Slotl
~Slot4 @ [Unit Sync] %, FOArYNCHYF L THRICEEEZL T,
72720, ®ZYD [Unit Synel 4y F L Th 32— Z R CEERA,
WT 7 TA<UD [Unit Sync]l 5T LTTEEN,
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3.6 Unit Sync #4855

9. TI4~Y, ¥HZVD [Output] #4»F LT Data /1% [ON] (ZLF

ZITTIAY e AV EES T MU196020A DH ) (B EF 8 Fv¢/1) ;;E
A uAa—TTHIETLHE, £T v RO Y MIAZEN+1024 UL LiNE/2- %
TNDLZEDN R TEET,

IR, Baudrate °/ % —2 %A H 5L, [Unit Syncl OT7 7 RAL DA
STLET, ZHUIT A~V HZVDRIBINEN TORNZEAIRL TWET O
T, FETF74~U® [Unit Sync]l Z%>FLET, 728, FV 7T BHLALTNDE
%% [Unit Sync] 2%y F THZELCTHEREZLEAZENTEET,

[1] PAMA PPG & c: ON

'8 Output IB Emphasis [IB Pattarn iEﬂuerlUﬁnlMus(liMuscz

Qutput
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3.7 EZ SCPI Creator #gE

EZ SCPI Creator ##8E1%, GUI #/E% SCPI 2~ RIZEHAL CTTF AT 71 /L
LU AT [ 3.7-1 0 ARl x| R R BIAAL
i‘é—\o

mRec Creator

ST oyp0t [ SingleEm. Application Selector »

I Err. o a
fermion:] GRID Addition || " Addition Stat | W, sop | Qff

Auto 1 Auto
Search |[@HIID Adjust

[7]1 21G/32G SI PPG &)=l |Y c: ON [6]1 21G/32G SI ED [arlc)i |V = s 3 [Tty h c: ON
IB Output |B Emphasis |B Pattern |Error Addition | Pre-Code | Miscl | Misc2 Result| Measurement |@ Pattern |B Input |Capture | Miscl
_Output ) '_lGatmg |v1 ‘ .
5 L . P . 5 . P IS Synthe
Bitrate |Vanab\e |v‘ | 12.500 000 ‘ Ghit/s Cycle |Hepeat ‘v‘ Unit |'ﬁme ‘V| | 1] ‘day ‘ 00:00:01 ‘

Output Data @ "DN ‘v| Clock "DN ‘v| Current

P L(:a\culanon "Frugresswﬂ |v‘ = Intenval "100 |v‘ ms
= B e oo | ML\ >

. |- ) 4
Defined Interface @ ‘\fariable ‘v‘ ‘ 0‘| de “Erron‘Alarm |" |~depe"de"t "| “Date&'ﬁme |"
Amplitude B ‘ 0.438“ vpp [ n.4as‘| Vpp I l I I l | 20LTI09AS 18:39:14 |
; S R [p— Total INS oM Anritsu
Offset B H\ o.oooJ v [vin |v| K oo00|v e | = = =
Half Period Jitter @ ‘ 0‘ EC ‘ *” *H *‘ E\EE[
‘ ‘ %EFI ‘7—|
El ‘fl 3
FrequencylkHz) ‘ —]C\uck Count —‘
Dalay W @ ' L ‘ Clock Loss [ Noswse

Error

Data Threshold |

¥Data Threshold | ]

Gating [

g) System

% Module
{‘-nls.emngs B Aam

EZ SCPI Creatorih4>

3.7-1 EZ SCPI Creator R&>
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3.7 EZSCPI Creator #4555

3.71 EZ SCPI Creator{ff B A%
EZ SCPI Creator #8E0 B4 :
b sy F L, LLFO Information #4700 Ko 7 AN RS
ET,

Information ' x'

EZ SCPI Creator offers the feature to Convert GUI operations to a SCPI Text File. u
It will be wvery helpful to create the codes for Scripting Remote.

D Don't show me this again @ B

3.7.1-1 EZ SCPI Creator Information &4 7a45 RvH R

[OK] #4954 %L, [[23.7.1-2 Save SCPI File #7127 H 0 2| B ERE ﬁ
ET o

[Cancell #%vF35L, EZ SCPI Creator #REIIFvrwrsnEzd, 7=, jé
[Don’t show me this again] F=v /R I AZRINT DL, LI ORI AT
0y Ry 7 AT FRENFE A

Save SCPI File X

&/ a

-

v |B 31102007 | test0919.scpi 305bytes  scpi File 2017/09/19 19:01:14

)i freemind

Ji oracle_jre_usaga
b 00_work

3 Contacts

M Deskiop

1é Downloads
I Favorites.
# Unks

Lync ba-F
B Music

E Pictures EJ

e name: |

»
>
>
»
3
» £l Documents
»
»
>
»
»
3

Fles of typs: |SCP files (*.scpi)

3.7.1-2 Save SCPI File #47BJ Ry R

THANZ LT 7 AN %EFeE LT [Save SCPIl #%>F3%&L, EZ SCPI Creator
seRensIsE R, A ik (RNl (h)ET,
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EZ SCPI Creator #8eD{FLE :

e F ok, Roirie (ROl |27y Bz
SCPI Creator #peiFfZ1ELET,

Fio, KRR EITH IV E—ba~vr ReZE L2561, EZ SCPI Creator 1
AEZ L, Remote INAEIZEATL £,

REC

BB 7 A VRFSNE T

“prx . (A0, TS £ GUT Bl
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Bz TV — a9 DERE

ZITE, TV a OEMEITIEICONWTEY 2a— LT LIZHBLET,
PERE - BEREALARI :ou\f LU FICHZET 5B a— LI ED 1.3 Bk
B, A7 a0 I OWTIRN1.2 a0 22 IRLTTEEN,

MU181000A 12. 5GHz oA

MU181000B 12.5GHz 4 R—ho 414

MU181500B »v # 25 31R

MU195020A 21G/32G bit/s SI PPG

MU195040A 21G/32G bit/s SI ED

MU195050A Noise Generator

MU196020A PAM4 PPG

MU196040A PAM4 ED

MU196040B PAM4 ED

MU183020A 28G/32G bit/s PPG

MU183021A 28G/32G bit/s 4ch PPG

MU183040B 28G/32G bit/s High Sensitivity ED

MU183041B 28G/32G bit/s 4ch High Sensitivity ED

T
-7
41 Standard BERT 7 7US—332 i 4-2 )
411 Standard BERT for SI 7 )4 —Yay......4-2 ’]7
4.1.2 Standard BERT for PAM4 7 )4 —3> .4-4 3
4.1.3 Standard BERT for S| and PAM4 ;
FI)T =Y e 4-6 2
4.2 Expert BERT 7T =230 e 4-7 %
43 FEDA—ITTUT—=U3Y e, 4-8
431 MU1B1000A/B ..o 4-9
4.3.2 MU1B1500B........ceeeeeieeeeeeeeeeeeeeeeeeeens 4-10
4.3.3 MUT95020A.....coomeeeeeeeeeeeeeeeeee e 4-18
4.3.4 MU1T95040A. .....oieeoeeeeeeeeeeeeee s 4-25
4.3.5 MUT95050A. ......ooeeeeeeeeeeeeeeeeeee e 4-32
4.3.6 MUT9B020A. .......oeeeeeeeeeeeeeeeeee e 4-33
4.3.7 MUT9B040A. .......oeeeeeeeeeeeeeeeee e 4-43
4.3.8 MUT9B040B........coeeeereeeeeeeeeeeeeeeesenns 4-55
4.4 BEDRITE oo 4-88
441 Eye ContourBITE .....cccoovevveiieiieeiie e 4-88
4.4.2 Bathtub SITE c.oveveeeeeeeeeeeeeeeee e 4-90
443 EyeMarginBIZE......ccoooviviiiieiieiie s 4-92
444 PAMBER BITE...cooiioeeeeeeeeeeeeeeeeeeeenn 4-94
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FLE TIYr— 5 DEE

4.1 Standard BERT 77U —< 3>

Standard BERT 77V /r—ar Lid—#ki07: BERT #E& 1244577V r—
TarDIEEZSVET,
ZZ T, Standard BERT O£ 7 7V 7r— g A DWW CGRHLE T,

4.1.1 Standard BERT for SIZ7 )45 —< 3>
Standard BERT for SI ¥, MU195020A 21G/32G bit/s SI PPG &
MU195040A 21G/32G bit/s SI ED Z_X—RELIZEY 2— /U BT —fi%
172 BERT #pe 22t 27 7V r—2a T,
E:
KTV r—raid, LU RO EE A T2281280 PAM4 550
AL FTEETY,
G0374A 64Gbaud PAM4 DAC
GO0375A 32Gbaud Power PAM4 Converter
GO0376A 32Gbaud PAM4 Decoder

MZ1834A/MZ1834B 4PAM =12 /3—4

Standard BERT for SI 77V /7 —ar %4 4 5121%, MP1900A DAy ~MT
i% 4.1.1-1 O):E‘T\/\\J“—/I/%%%L"C<7Liéb\o :hu%@%tyl_}v*%ﬁifci,
Standard BERT for SI 77V /r—a N EEILE8 A,

& 4.1.1-1 Standard BERT for SI 77U — 3 T BERED 2 —ILER
AAvhEES EDa—I)LE
1 MU181000A 12.5GHz > > &4+

F70%
2 MU181000B 12.5GHz 4 K—hr o414

MU181500B > ZE il

777 %213 MU196020A PAM4 PPG
MU195040A 21G/32G bit/s SI ED
MU195020A 21G/32G bit/s SI PPG

777 1213 MU195050A Noise Generator

(I [ |0 |+~ | W




4.1 Standard BERT 77V r—z52

Standard BERT for SI 77V /r—av @4 a120%, 770 r—artwlrs
AWz 5 Standard BERT for SI 7 A %4y F LET,

Applications

PAM4 PPG/ED Based System
(NRZ test is also available.)

51 PPG/ED Based System
(PAM4 test is also available.)

Miscellaneous System

Expert BERT

4.1.1-1 Standard BERT for SI 7 U4 — 3 B84 %

2/ J0vIRNDRT
Standard BERT for SI 77V r—a Tk, YEET 7V r—a b L CRIRT
a7 XEFRRLUET,

>
7
J

7
v
E|
V4
2
i
(3

MU195040A
5 Slot6
SIED |MU195040A Exemal | Recovered | Clockana
Clock Data Recovery

7 |Slot7
SIPPG (MU195020A

2 O A0 A0

Soiings - BERT  AUTO MEAS Rl gaom = & ) Anritsu 15210

H4.1.1-2 £RIJOVvIRORTAE

BIET Oy IHDOK T Oy ISy T THE, M THES a— AT TV r—ard
EEFTOE E AR RSINET,

BIRT Oy IHDOKET OBy 7IZONT, EZTRETELONNDONIET DT
BERT v A7 AR BRL 03 <20 E T,




Fa4EFE TITYr—a DEE

4.1.2

Standard BERT for PAMA7 75— 3>
Standard BERT for PAM4 3, MU196020A PAM4 PPG & MU196040B
PAM4 ED % R—AELT=EV 22— W W T—%E)72 BERT HRea $24t
TBT7 IV r—1ar T,

JE:
K7 IV r—a0d PAM4 B2 2—NWE TR VA r— 3T
TN, 77V r— a0 N T NRZ 15 50O S FTRE T,

MU195050A Noise Generator I, 32.1 Gbaud MA FOR—L—kT
3256 O HEMEERRFEL E7,

Standard BERT for PAM4 77 V/r—< a2 451213, MP1900A D A1z
]\LC% 4. 12'1 O)‘:E“.\/\\:L‘—/I/%%%L/C<fiéb \O :hu%@%yn_jv*%ﬁi-@ci’
Standard BERT for PAM4 77’V —ab NEEIL A,

% 4.1.2-1 Standard BERT for PAM4 7 74— a | ZihELL
Ea—)LHER

AOvhES EDoa—)LE
1 MU181000A 12.5GHz > > ¥+
F7-1%
2 MU181000B 12.5GHz 4 R—h o414
3
p MU181500B ¥+ 2 Z5 3k
5 Ty
6 MU196040B PAM4 ED
7 MU196020A PAM4 PPG
8 77 FE1X MU195050A Noise Generator

Standard BERT for PAM4 77 V/r—av i+ ai120%, 77V r—rart
L7 2WNIZH5D Standard BERT for PAM4 7 A2 %Xy F LET,

applications

PAM4 PPG/ED Based System
(NRZ test is also available.)

51 PPG/ED Based System
(PAMA4 test is also available.)

Standard BERT for S/

Miscellanecus System LT, T, %

Expert BERT

4.1.2-1 Standard BERT for PAM4 7 75— a8 8 Ak




4.1 Standard BERT 77V r—z52

s O @O A

1

2R InvIRORTR
Standard BERT for PAM4 77V /r— a2 T, $RiRT 7V r—a bl Ta
K7 vy 7K EFKoRLET,

MU181000A/B

MU 1960408
slot 6
' MU960408

slot 7
MU196020A

PaAM:
PG

Ext Clock Input

Gating.

AUTO MEAS = ¢ X 2 &) AnritsU 12000

X 4.1.2-2 £FRJOvIRORTHEE

BRT Oy IHDK T Oy Iy F 5L, ST HEa— VT TV r—ard
B E T AT OB AT RS NET,

BIRT Oy IHDOET Oy 7IZHONWT, EZTRETEDLOMNRONIETOT
BERT T A7 AR AL O3 <720 ET,

>
7
J
7
v
E|
V4
2
i
(3
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4.1.3 Standard BERT for Sl and PAM47 45— 3>
Standard BERT for SI and PAM4 %, MU196020A PAM4 PPG &
MU195040A 21G/32G bit/s ST ED Z_X—RELL7=FY 22— /U BT — i
172 BERT #rEx it 567 7V r—2a T,

E:
K7 FVr—avid PAM4A B a— Va2 FEHTAT AV r—aT
I, 77V r— a0 WNTiE NRZ 1 5 OREES FIRE T,
MU195050A Noise Generator I, 32.1 Gbaud MA FOR—L—kT
3256 O HEMEERRFEL E7,

Standard BERT for SI and PAM4 77V r— a2 A4 5121%, MP1900A
DATYMIFER 4.1.3-1 DEYa—NVEHEL TIEZW, TS DOEY 22— Vi
X TIE, Standard BERT for SI and PAM4 77V r— a0 ANEELEH A,

% 4.1.3-1 Standard BERT for Sl and PAM4 7)) 45— 3  [2IHhEL:
EDa—ILIERK

AOvhES EDoa—)LE
1 MU181000A 12.5GHz > > ¥+
F7-1%
2 MU181000B 12.5GHz 4 R—h o414
3
p MU181500B ¥+ 2 Z5 3k
5 Ty
6 MU195040A 21G/32G bit/s SI ED
7 MU196020A PAM4 PPG
8 77 FE1X MU195050A Noise Generator

Standard BERT for SI and PAM4 77’V /r—alaid#+5120%, 77—
varkL7ZNIZH D Standard BERT for SI and PAM4 7 A &4y F LE
h@‘o

Applicati~..a

PAM4 PPG/ED Based System UL
(NRZ test is also available.) m
Standard BERT fo
PAMA
51 PPG/ED Based System UL
(PAM4 test is also available.) S
Standard BERT for Si
Miscellaneous System LT, T, 8
i 1, N

Expert BERT

4.1.3-1 Standard BERT for Sl and PAM4 7 74— 3 2 8hA %
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4.2 Expert BERT 77V —23

4.2 Expert BERT 7y —a>

Expert BERT 77V — a1, A7 BERT #iexigit9257 70—
V=V

K77V r—a0F Standard BERT 77— al EiiE-TC, $EDE
Va— WVRERIZHIRSNEE A, 20728, HHREY 2— WA SAE
HALET,

Expert BERT 77V —a AEE 5120, 77V r—rartL72NIZHS
Expert BERT 7 A2 %4yFLET,

Applications

PAM4 PPG/ED Based System
(NRZ test is also available.)

Standard BERT for Standard BERT for Si
and PAM4

S| PPG/ED Based System
(PAM4 test is also available.)

) nn
Miscellaneous System LT, T, N
L

Expert BERT

4.2-1 Expert BERT 77U —iaviE# Ak

£
Expert BERT 77V —a ClIdiEmOA EBicErEnNs 77—
A= R —DF S =g BT H Ry FUCHILET S — gy
ITERESNER A,

7
7
J
7
v
E|
V4
2
i
(3
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4.3 FDa—I)ILT7T)H5r— 3y

TITL, B a— AT IV —ar OBE T EICOWTEY 2 — L TR CE
LT,

EVa— AT TV r—alieEr et BERT Eimz& <9 5121, 13.1.2
[ [ 22 R OY VR 2 715 1 £721313.2.2 BERT Wi COIEARMRRIET 45
L CL<7ZEw, £72, MU183020A, MU183021A, MU183040B, L O
MU183041B DOHEAEIFIEIZHOWTIE, B a— WIHATEI TOVD ki i 2
BB TLIZEN,




4.8 Fla2—NTIVr—a>

43.1 MU181000A/B

MU181000A 12.5GHz > ¥ AH B L MU181000B 12.5GHz 4 R—h
YA (LLF, MU181000A/B) 1%, MP1900A ([N Al HE/2 T 77 A
a—)L 9,

MU181000A/B 1%, 100 MHz~12.5 GHz ® Clock (5% H /1L, =D 5%
MU1905020A 21G/32G bit/s SI PPG, MU195040A 21G/32G bit/s SI ED 7
ElCATIEET,

MU181000A/B 1%, 10 MHz O XHEE B2 1L, FMEEss% MU181000A/B
WZREAS 528N TEET, £72, 10 MHz OREUEE 52D AL T,
MU181000A/B # 4 ke RIS E 5221 TEET,

MU181000B Ol E EZ X 4.8.1-1 IR LET, BROFERIIZOWTIE, 42
A=~V T ERBRBLU TR, T AT —~ )V, IROFIETERRT
AZENTEET,

. AT LU TCOLE I FEO/ =% T 5,
~ 7 ZEECITE T O S—E ) 5,

[2] 12.5GHz 4port Synthesizer

—Operating Frequency

Operation |J\.-'ariable |v| E PLL Unlock

>
7
J
7
v
E|
V4
2
i
(3

Center Frequency | 12 500 | |'MH2 |V|

Offset | 0 | ppm

_Reference Clock

Source |Interna| |v|

_Spectrum Spread

ssC |'C-FF |v|
Spread Method |'I:0'.'.'n |v|
:_Jitter

(f0 = 0.865GHz)

Modulation  Source |Interna| |v|
Frequency | 10.000 | Hz
Amplitude | 1.000 | Ut
Trigger Source

M

X 4.3.1-1 MU181000B i fH EE




BLE FTIY,— 5 DRHE

4.3.2 MU181500B
MU181500B 2w #Z5 78K (LLF, MU181500B) 1%, MP1900A (2P &k AJREZR
TITA T 2—)LTT,

MU181500B X AF1&NnT/=ray 7, TN o 216 LT, ROV Ao ft
MLi=7ayr &3 FE7,

SJ: Sinusoidal Jitter NS D

SSC: Spectrum Spread Clock SNV INIIN A=
- BUJ: Bounded Uncorrelated Jitter PR AEFE RS o &
- RJ: Random Jitter NGNS

Ext: External Jitter AN I

MU181500B O 1j7vy 2% PPG (CAS§ 5L, PoZEMINLTIE 5 DE vk
SN RAENTEE T, MU181500B DA RITI Tt E B T,

- 800 MHz 75 15 GHz »2 > 212 8J, SSC, BUJ, RJ Z{EBNZAHINATEE
A MP1900A (2253 L7 MU181000A/B LB {F I hE
< BREY EITIE R KL EES VDA D4y JE vy % H ) RTEE

MU181500B O#:{EHiHE D FERICEA v R BLONTay 21Tk ST AR HEL
BEINTWET, ZORZ ZXyTF 5L, XnT 5% CHE B 2NEE FEIcEmr
SnET,

MU181500B OEAEBIE (ZH D 2 DR Z AT T LET, fEflc OV T
X, A A7) =~V TSR TLIEE W, AT =~ )L, RO JTIE
TERRTHIENTEET,

. AT U TG _ ED/R—Y%42yT T 5,
c RUABMECIEER EOR—=YEE 70035,
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SJ1, SJ2 KA
ERE oo ZOREELET, REHEBEER 4.3.2-1 (RLET, -, SJ1 B&
W SJ2 DR EE HAX 4.3.2-1 1IRLET,

% 4.3.2-1 MU181500B SJ1, SJ2 Mi%xFIEH
EH HEE
SJ2 Mode SJ2 DIAFIEEYIVIRZET,

Frequency DA E Hz AL CRRELE T,
Amplitude PRI % Ulp-p AL TRRIELE T,

[4] Jitter Modulation Source [4] Jitter Modulation Source

Eﬁ 2\ [ssc Wil (pus il Ry EE*‘Q so1 i EERCINN ssc Wil sus il = EE;«Q

10 Hz | 33000 Hz | 0.000 U\pp 0.000 Ulpp 10 He 33000 Hz | 0.000 Ulpp 0.000 Ulpp
0.000 Upp | 0 ppm | 0.000 Up-p. | 0ppm |
Clock Source Clock to PPG Clock Source Clock to PPG
> Unit1:5lot2:MU181000B. | Halfrate (MUX} ————» — Unit1:Slot2:MU181000B, \ Halfrate (MUX} I—P
L
6 250 000 kHz 12.500 000 Gbit)s ——— = 6 250 000 kHz 12.500 000 Gbit/s —— >
Ref Clock Ref Clock
11 » \ 11 »
L I
6 250 000 kHz 6 250 000 kHz
AUX Input Clock AUX Input Clock
£ Sub-rate Clock z Sub-rate Clock

1/8 > g >

‘ 781 250 kHz ST ‘ 781 250 kHz

5J2 Mode |m\

7
7
J
7
v
E|
V4
2
i
(3

Frequency| 10 ‘ Hz
’ Frequenc 10 | He
Amplitude | 0.000 ‘ Ulp-p a y| ‘
( 0.000) ps p-p Amplitude | 0.000 | Ulp-p
( 0.000) ps p-p

2 E
& &
3 )
3 3
=1 =
£ £
z z
E E
L <
™ T
o o U
£ £
E E

0001 om o1 1
Modulation Frequency (MHz)

oonol 0odl a0l a1 1
Modulation Frequency (MHz)

4.3.2-1 MU181500B SJ1 (£), SJ2 (B) DBREEE
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SSC R%av

ARINT DRIy 7 DR LE T, EHE 2% 4.3.2-2 (RLET, £,

SSC O EM AKX 4.3.2-2 |II/RLET,

% 4.3.2-2 MU181500B SSC M&&EIEH

IHHE HaE
Profile 2258 Profile 7% ELE T,
Type WO ELE T,
Frequency R A ELET,
Deviation A BIR AL R ELE T,
Offset MU181000A/B D JE¥#A 7t M, ppm HAL T
ELET,

[4] Jitter Modulation Source

S0 AN Sv2 NG [SSCAMLIN cuv WM R0 W e Wl

10 Hz 10 Hz 0.000 Ulp-p| 0.000 Ulp-p
0.000 Ulpp|  0.000 Ulp-p| | | | '
Clock Source Clock to PPG
> Unit1:Slot2:MU181000B 654G PPG ———»
| | N
12 500 000 kHz 25.000 000 Gbity/s
Ref Clock

1/1 »
12 500 000 kHez

Sub-rate Clock

|
AUX Input Clock

1/8 »

' 1562 500 kHz

Profile |Tiangular |v|
Type |Down |v|

T —— Offset 0| ppm
Frequencyl 33 000 | Hz

-
]
I
=1
>
12
=
o
=
o
o
[=4
[

(1-8)Fc [

Time (s)

IE5] 7T

kg
uly

4.3.2-2 MU181500B SSC M
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BUJ RE>
PRIERARE o 2 DR E XL E T REHAZ R 4.3.2-3 (ORLEY, £/, BUJ
DBEMHEZH 4.8.2-3 1TRLET,

% 4.3.2-3 MU181500B BUJ D% EIEB

HE HEaE
PRBS PRBS OFfEHARELET,
Amplitude AR EE, Ulpp BN CRELET,
Bitrate BUJ OZ& ey N— iR ELET,
LPF = NAT AN F B ELET,

[4] Jitter Modulation Source

T On R On RS On |

[ O Y " On " f=M

10 Hz 10 Hz 33 000 Hz 0.000 Ulp-p
| n.o0o00 I..lp—p” 0.o0o00 I..lp—p” 0 ppm| || |
Clock Source Clock to PPG
— Unit1:Slot2:MU181000 Halfrate (MUX) ———>»
| 12 500 000 k | 25.000 000 Gbitfs >
Ref. Clock

1/1
| 12 500 000 kHz

AUX Input Clock Sub-rate Clock

1/8 »

jB —

>
7
J
7
v
E|
V4
2
i
(3

PRES [PRBS? |v|
ampltude | 0.000 | Up-p |m| T [T
Bitrate | 12.50@ | Gbit/s
LPF |fDFF |v|

4.3.2-3 MU181500B BUJ D EXEEIE

4-13



Fa4EFE TITYr—a DEE

RJRE>
TR L EDREELET, REHEBAER 4.3.2-4 (TRLET, £72, R OFF
THEEX 4.8.2-4 (TRLET,

% 4.3.2-4 MU181500B RJ DX EIEB

IHH T RE

Filter Do B BB AR 574N A ERELET,

HPF INAIRAT AN TR B LET,

LPF O—/ AT 4N E R ELET,

Amplitude KRB EE, Ulpp BN CRELET,

RMS Convert | & L7 BER (276> TC p-p & RMS fEOZ HfREK
ERELET,

Amplitude LF | Filter ®F%EDY PCle O%A1Z, AKJEFR AN D i KR
BEEZHRELET,

Amplitude HF | Filter ®F¢ED PCle O%A T, & JEFE AN D i KR
BEEZHRELET,

Default Filter O%ED PCle O¥4A1Z, Amplitude LF &
Amplitude HF ZfIHHEIZERELE£T,

[4] Jitter Modulation Source

s W s ssc Wl e (G = €
10 He 10 HzZ | 33000 Hz|| 0.000 Ulp-p
| 0.000Up-p | 0.000 Ulpp 0 ppm| | | | '

Clock Source Clock to PPG
‘| Unit1:Slot2:MU181000B | Halfrate (MUX) ———»
12 500 000 k 25.000 000 Gbitfs
Ref. Clock

1/1 »
12 500 000 kHz

Sub-rate Clock
|

e B

|
AUX Input Clock

1/8 >

Filter |User |*]
HPF |OFF || tpE |oFF |*]
Amplitude |W| Ulp-p | 0.000'| ps p-p

RMS Convert |E-12 |v| | 0.000 000'| Ulrms | 0.000 000'| ps rms

-
iy
=
=]
=
]
-
3
=
&
E
o
=
]
E
=

Modulation Frequency (Hz)

4.3.2-4 MU181500B RJ D% E EIHE
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Clock Source R4
A ERENT DI IRERELET, R THEB AR 4.3.2-5 IIRLET, F
7o, 7ay 7RO E M EHZ X 4.8.2-5 (ORLET,

% 4.3.2-5 MU181500B Clock Source D% FIEH

HE HERE
Clock Source ray G HIREZERRUET,
Center Frequency | MU181000A/B D& ¥x%, kHz WAL TR ELET,
Offset MU181000A/B @ JE #4472 e, ppm B Tk
ELET,
Reference Clock MU181000A/B DR U vy 728N E£7,

[4] Jitter Modulation Source

ST On  EVE On B On EUTRY On EXENOn [EE

10 Hz 10Hz ~ 33000Hz 0.000 Up-p 0.000 Ulpp 7
| n.o0o00 I..lp—p” 0.o0o00 I..lp—p.” 0 ppm | ' | || | 79
Clock to PPG U
I Halfrate (MUX) ———» /7‘
| 25.000 000 Ghit/s }—> ]
Ref. Clock j‘/
mnm— g
| 12 500 000 kHz’—’ V%
AUX Input Clock Sub-rate Clock o)
-
s e
Clock Source |'Unit1:s|ot2:Mu131000E; |v|
Center Frequency | 12 500 000 | kHz
Offset | 0| ppm
Reference Clock |'Internal |v|
Calibrated Module S/N [ 1A00000002)

4.3.2-5 MU181500B Clock Source M &% 7€ Bl E
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Clock to PPG R4
MU195020A BE O MU181500B Z#EISH T HEE, MU195020A (24

570y 7%FELET, Clock to PPG O EH A% X 4.8.2-6 IT/RLE T,

[4] Jitter Modulation Source

I On |EPAN On BN On ENTAL On EXEM On @ .

10 Hz, 10 Hz | 33000 Hz  0.000 Uip-p | 0.000 Ulpp

Clock Source
» Unit1:Slot2:MU181000

Ref. Clock

i —
—————

AUX Input Clock Sub-rate Clock

Clock to PPG
[ 25.000 000 Gbit/s)
|Ha|f—rate (MUX) |v|

4.3.2-6 MU181500B Clock to PPG (&% 7€ EH

Ref. Clock R2>
Reference Clock Output 272 iZhd /a7 &2 ELE T, X EH B %

# 4.3.2°6 \IRLET, T, /v 7RO EEE AKX 4.3.2-7 IIRLET,

% 4.3.2-6  MU181500B Ref. Clock D% FIEH
EH HEE
Divider a7 DL B ERELET,

[4] Jitter Modulation Source

sor I s> I ssc | Wi sus RJ Ext ﬂ

10 Hz 10Hz 33000 Hz 0.000 Up-p 0.000 Ulpp
Clock to PPG
Halfrate Inﬂ '::

et
T

Clock Source
» Unit1:Slot2:MU181000

AUX Input Clock Sub-rate Clock

Reference Clock
( 12 500 000 kHz)

Divider 1/ |'1 |v|

4.3.2-7 MU181500B Ref. Clock M%7 EIHE
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Sub-rate Clock h4>
AUX Output 2x7ZIH1&Nb7uy /5% ELET, ax EHEEZR 4.3.2-7
WORLUET, £z, 7ay 7RO E 2% 4.3.2-8 |IRLET,
% 4.3.2-7 MU181500B Sub-rate Clock D% EIEH
EH HEE
Divider a4 B ERELET,
Amplitude IRIEARRELET,

Bl > Flo o -

10 Hz 10 Hz 332 000 Hz  0.000 Ulp-p | 0.000 Ulp-p
| 0.000 I..Ip—p|| 0.000 Llp—p” 0 ppm | | || |
Clock Source Clock to PPG
»  Unitl:Slot2:MU181000 Halfrate (MUX) ———>
| 12 500 000 K | 25.000 000 Gbitfs —>
Ref. Clock

_

1/1
| 12 500 000 kHz

AUX Input Clock -

Sub-rate Clock

>
7
J
7
v
E|
V4
2
i
(3

( 1562 500 ke
Divider 1/ | 8|
Amplitude | 0.700 | Vpp

4.3.2-8 MU181500B Sub-rate Clock 0% 7E E &
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43.3 MU195020A

MU195020A 21G/32G bit/s SI PPG (UL T, MU195020A) (%, MP1900A
W I REZR 7' F 7 A Y 2 — /LT, MU195020A (X Eh{E & 3 #fipE N ¢
PRBS /3% —, DATA /"% —~, ZeroSubstitution /3% —, Mixed / % —/,
PAM4 /~%—, BI O Sequence /¥ — L DEFR/ N — L R ETEET,

MU195020A 13 ESFeA 7> a M FIBETHY, FFET 12 /ViBIE AR,
TAVENVIBEREY 2—b, BIOT /A ZDOAFZER T RS @ L TVE
TO

MU195020A O EAVEREIZH D & DX 7 E i OREEEIC W TR L7, &4
THEEOZEIZOWTIE, AT — o~V T EBRBL TSN, A7) —
AV, IRDTFHETEIRTHIENTEET,

. AT LU TCILE I EO/—Y %X T 5,
~ 7 ZEECITE R EO =Y E I 5,

4-18
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4.3.3.1 Output?”

Data XD Clock H/1Z5XELET, Data 13 51< MU195020A @ DATA
Outputl F721% DATA Output2 2R 7 Z M5 H 1S54, Clock 15513 Clock =%
IENSHAENET, 20X 7 TiE, £IZ Data 15 52 Clock 12 5D 1A,
F7, R, By =Ml o#ENTEET, B Output] ¥7#X 4.3.3.1-1
\ZRLET,

[7]1 21G/32G S| PPG Data1|v c: OFF

® oOutput |B Emphasis |@ Pattern | Error Addition | Pre-Code [ Miscl | Misc2

_— Cutput
Bitrate | 28.000 ooo‘| Ghit/s
output Data @ |'0N |v| clock |'0N |v|
Level Guard @ m m Ext ATT Factor @
Defined Interface @ |'Variable |v| | 0‘| dB
amplitude @ | 1.000‘| Vpp ' 1.000‘| Vpp
Offset @ M| o.ooo‘| v |'Vth |v| ' o.ooo‘| v
Half Period Jitter @ | 0\|

>
7
J

7
v
E|
V4
2
i
(3

Delay IEI @ mu | o\| ( Jps | 0.000\|
Jitter Input @ E m | o\| mul

4.3.3.1-1 MU195020A Output 27
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4.3.3.2 Emphasis#7

Data {8 &2+ 19 % Emphasis DX EZITWVET, KR ICHEML 72
Emphasis WEDA+, 7 7%2#%ELET, [E]l Emphasis] #7%[X 4.3.3.2-1

(ORLET,

[7] 21G/32G S| PP

B Output

Manual

B Emphasis

File Operation

Standard/Preset @ USER

Amplitude

Pre

Cursor3

Cursor2

Cursorl

Post

Cursorl

Cursor2

Cursor3

Cursord

Cursors

Cursorg

dB @

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

4.3.3.21

B Pattern [|Error Addition | Pre-Code | Miscl || Misc2
Channel 0 151
Emulator g

= —
e 1] 2] 3] -0

et

Cutput Monitor

Store Initialize
W | - |De-Emphasis W | - |Preset0 v

Vpp

Simulated Pulse [Vpp]

Va Vb Ve Vd Ve Vf Vg Vh Vi Vj

MU195020A Emphasis %7
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4.3.3.3 Pattern37

B DR EOREELET, BB — AT, DT 6 e
ECEET,

PRBS*

ZeroSubstitution

Data*™

Mixed

PAM4 (Combination Setting T Inner module combination @

Combination %X EL CTWH5E

Sequence MU195020A-x50 Sequence Editor Function 233X TUN5

Bty

. TV —TarEiERE) L7212 Test Pattern T [Data] &=L T

Pattern Loading 2352 T L C\W5554, [PRBS] & [Datal 2010 x 72&
FNIRF—2% Load T56Z872<, PPG 7»HH JJS#15 Test Pattern 23E

HIZUIW DV ET,
Ve
4
B Pattern] #7 OEE#[X 4.3.8.3-1 lTRLET, ,g.
|
[71 21G/32G S| PPG c: OFF V2
=]
v
Test Pattern EI|PRBS |v| LogicEl|PDS |v| Bit Shift |'_bit |v| j%
Length ® |'2“15-1 v | bits

Mark Ratio @ |1;2

4.3.3.3-1 MU195020A Pattern 27

4.3.3.4 Error Addition®7
Data E 524227 —nA, 7, BLOZT7—L— aRELET,

[5] 21G/32G S| PPG [BELE)N |V c: OFF

B Output |B Emphasis |B Pattern |Error Addition| Pre-Code |Miscl | Misc2

Error Addition E

Bit/Burst |ﬁ| Burst Length |7| bits

e [ o e e v
e [seecr v [ .
Rate I: 1) e 3]

4.3.3.4-1 MU195020A Error Addition 27
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4.3.3.5 Pre-Code%#7

DQPSK IZXIGEH 572812, DATA #1X] 4.3.3.5-1 @ Pre-Code i FLX D LI
WAL, W3 25%EELET, [Pre-Code]l #7 DHHEIX, Combination
Setting C Inner module combination @ Combination % EL TWAEE T

M TEET,

Phase Modulator
or its equivalent

——

4.3.3.5-1 Pre-Code i#¥K (DQPSK)

Error Addition | Pre-Code

Type

Pre-Code

Initialize Data |1

=3

|'DQPSK |v

|v

4.3.3.5-2 MU195020A Pre-Code %7
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4336 Misc127

155 DERTTA, RO

BERR, AN ZRELET, Miscl]l #7 0

REHEHZ#R 4.83.3.6-1 l[TRLET, Miscl] #7 DiREIX, MU195020A
Datal~2 CHBEDOHRE T, Z—RICEDLREIL, Datal DR EIKAE

LEd.
#*4.336-1 H®REIEH
IHH BT
Pattern Sequence R — L DR T IEERELET,
AUX Input MBI REA R ELE 7,
AUX Output B IR RE AR ELE T,
Gating Output ZAI TG F AR ELET .

[7] 21G/32G 51 PPG [EICYE |v

c: OFF

_Pattern Sequence
Pattern Sequence ’Repeat |v| Gating Output |'DN |v|
Pattern Length >< E::';"r"‘ >< Xss)( ><
Gating Cutput -
Pulse Width <—>| 128 | bits
Delay © | 128 | bits
L. €. M. (Pattern Length, 128*N)
—AUX Input
AUX Input |'Err0r Injection |v| Vth '0\-’ |v|
—AUX Output
AUX Output |'1fN Clock |v|
1 ;\' 54'| Clock
4.3.3.6-1 MU195020A Misc1 27
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4.3.3.7 Misc227

7y 7 DHHFRIRPE Y L —hOREET HIENTEIET,

[7] 21G/32G SI PPG [BEIERN |V c: OFF

B Output |B Emphasis [B Pattern | Error Addition | Pre-Code | Miscl | Misc2

_Clock Setting

Clock Source |'Exte rnal |v|
Bit Rate 28.000 000\| Gbit/s
Output Clock Rate |'Halfrate |v|

Input Clock Freq

Operation Bitrate |2.4 321 |v| Ghit/s [ 1.200 - 16.05 GHz(1/2 Clock)

—Noise Setting

Noise Generator [Not use |V|

Offset 0.000| dB

4.3.3.7-1 MU195020A Misc2 27
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4.3.4

MU195040A

MU195040A 21G/32G bit/s SI ED (UL T, MU195040A) %, MP1900A (2N
W RIRE72 S T 7 A Y 2 — LT T, MU195040A 13 Bh 1E 8 3 Bt PN ©
PRBS /~"%—>, DATA /"%—/, ZeroSubstitution /3% —, Mixed /¥ —,
BEOHSSB Data /3% — D F 42—l ETEET,

MU195040A O ERVERI I H D & DX 7 Ei i OREEEIC DWW T L 7, &4
THEEOEEIZOWTIE, A AT =~V TFEBRBL TSN, A7) —
AV, IRDITHETEIRTHIENTEET,

. AT U TCILHE [ EO/—Y %X T 5,
- U REETCIREE FOR—YELE )T H,

4-25
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4341 Result?7
AT P CREEEZINETEST BER ORlER AR TcEEd, £ L0
WA T A= a— 502 HZET, REHBZEE CEXET, FEINEE LR
%3 4.3.4.1-1 \RLET,

#%4.34.1-1 Resut#JDEFIEH

IHH BT
Input AIMEZALH T2 — AT HREEZLET,
Gating HE N BT ok a2 LE T,
Condition HE R T Dt EELE T,
Auto Sync B B[R] e LR RE I B T DRk EA L E T,
Sync Control [l e~z B3 D e A L ET,

Measurement

'_[Gating |v!
Cycle |'F{epeat |v| Unit |"I'|me |v| | 0\|day | 00:00:01‘|
Current
LCaIcuIation |'Progressive |v| = |nterval |'100 |v| ms
\|Err0r!AIarm |v| |Independent |v| |Date&'|'|me |v|
m W | 2017/06/14 12:08:55 |
Total INS oM Anritsu
N — [ — | E— )
= — — [ E— )
%EFI |: ----- :|
o — )
FreguencylkHz) | ----- | Clock Count = ]
Clock Loss | ----- |..
Sync Loss | ----- |..
Error 9
Data Threshold | ----- | V Data Delay | ----- | mul
XData Threshold | ----- | v | ----- | ps
Gating | (0%) ] m

4.3.4.1-1 MU195040A Result 27
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4.3.4.2 Measurement®7

MESRMEOREET HIENTEET, £ 4.3.4.2-1 |2 [Measurement] ¥7%
KT % 5 DORERBINERERZRLET, ZHDIH AL [Result] 47
TR ENTEET, 72721, Sync Control 3L Error/Alarm Condition (2
DUVVTE, AEH CTEVFEMRR ENTEET,

% 4.3.42-1 Measurement 27 DR E-FKRIER

I5H i BA
Gating HEJE NPT o EXLE T,
Auto Sync H B [F e LR I B AR ER L E T,
SKP Ordered Set SKP Ordered Set O7 4 /VHIZBEHTBEREEL
ES5pR
Sync Control [mI S 5 U T 2k EE L £7,
Error/Alarm Condition HEFECET R ELXLET,

[6] 21G/32G S| ED [eE]e31 |v

Measurement |B Pattern

>
7
J
7
v
E|
V4
2
i
(3

—Gating
Cycle |'Repeat |v| Unit |"I'|me |v| | 0\|day|' 00:00:01\|
Current
L Calculation |'Progressive |v| = |nterval |'100 |v| ms
:_Auto Sync

‘ Auto Sync === Threshold |'INT |v‘ ‘

_SKP Ordered Set

Filtering | OFF |

L Specification |PCIe Gend |V|
_Sync Control
Control |Frame ON |V|
t Frame Length | 64| bits === Frame Position | '_| bit
Mask |00 00 00 00 00 00 00 00

‘l Eeljt I

__Error/Alarm Condition

Error Detection |Inserti0nf0mission |v|

EVEFI Interval |'100ms |v|

4.3.4.2-1 MU195040A Measurement 27
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4.3.4.3 Pattern37
R H— DB BL Mask OFRTEETDHIENTEIET, R/ I¥—1C
X, LT 6 AR ETEET, BIRLI XY —NIL-TREE BN RV E
‘é—o

PRBS

ZeroSubstitution

Data

Mixed

PAM4 (Combination Setting T Inner module combination @
Combination 7% EL TV A4

HSSB Data

F72, Mask OREFITHIZLET, ZETHRB A X —LE <AL, TT—5 Kl
LCHHEIERE IR ESERWIAICR ET AN TEET, B Pattern] #7
#X 4.3.4.3-1 [ZRLET,

[6] 21G/32G S| ED JeELe)N |V

Result | Measurement Pattern [|@ Input |Capture | Miscl

Test Pattern a[PREls |v| Logica[Pos |v| Bit Shift |"_b\t |v\

Length ® |'2"15-1 |v| bits BE

Mark Ratio @ |'1,r2 |v|

_Mask

Bit Mask Lane Mask
‘ (Block Window) m (Bit Window) 5 External Mask 5 ‘

4.3.4.3-1 MU195040A Pattern 27
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4.3.44 Input’”7

AN AT 2 —2ADHR EETHZENTEET, [B Input] #7121%, Data 3
7€, Clock &E, BLX Measurement Restart iXED 3 DDOMENHYE T,
#4.3.4.4-1 IZKEBOBREHEBZRUET,

F+4.3.4.4-1 InputZ7DEKEIEB

I5H R BA
Data FEERFIITL LNV R AN OBRE, BROWK
Ui PN DR EZLE T,
Clock 7y DRFEIROR EZ2 L ET
Measurement Restart %EEEH%LC?EUE%UX§‘—F?51E H iR

7
—Data ]7°
Input Condition @ [Single-Ended |v| |'Data |v| /g_
Data Threshold @ | 0.000] v J
s ~ \ e ) ~ V
Termination ® |GND |v| - | o000|v ;
XData Threshold @ | | Vv CIE® |\DFF |v| i
EI[Data-)fData |Y| | | v El|' D\| dB 'ﬂf
:_Clock
Selection |'External Clock |v|
Delay ™ | 0\| @ mu | 0.000 | ( ps W Calibration
m | n\| mul Jitterlnputlilm
:_Measurement Restart
wohad | [ cickosy |

4.3.4.4-1 MU195040A Input 27
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4.3.45 Capture®7

ANSHIZRER S — 2 T =22 WA TIRITLE S, "\ F—2 T —ZOIDiA
DB, 151k, BEOEVIAATE NF =0 DRIREATVET,

f32G SIED C S 3 > | c: OFF

__Condition
MNumber of Block 128 E
Trigger Match Pattern Position

Match Pattern Length bits

Format HEX

bl

Match Pattern

0

Mask Pattern

0

4.3.4.5-1 MU195040A Capture 27
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4346 Misc127

NG =l A BN D &R E L ET, Wi _EORES L O O E
HEHZF 4.3.4.6-1 ITRLET,

#%434.6-1 Misc1 47 DHFIER

IEH R BA
Pattern Sequence R — L DG HIEOREELET,
AUX Input B A IS RE DR EE L E T,
AUX Output W REOR EE LET,

[6] 21G/32G SI ED Je=lenl |V

Result| Measurement | @ Pattern

_Pattern Sequence

Pattern Sequence 'Repeat |V| Source 'ExternaI-EnabIe |v|
7
)
/7.
]
v
‘EI

‘ v

—AUX Input : o)

AUX Input |'Externa|Mask |v| Vth |'0\.»r |v| j%

‘ 1

—AUX Output

AUX Output |'1fN Clock |v|

1 | 64 | Clock

4.3.4.6-1 MU195040A Misc1 27
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43.5 MU195050A

MU195050A Noise Generator (UL T, MU195050A) (%, MP1900A (ZPNJik 7]
BT T ALY 22—/ T3, MU195050A (%, Common Mode 3 X
Differential Mode D IE5LHE /AR, TRV A N AR R ASEET, £7,

MU195050A @ External Input ¥ -&DUIVEEZ T, A1&i=T —H#5 52
BRI ARG HEL THILET,

MU195050A Ol E A X 4.8.5-1 (R LET, BEOFEMICOWTIE, 4
A=~V T EERLU TR, T AT —~ VT, IROFIETER T

. AT LU TCOLHE M EO/ =% yT 5,
~ 7 ZECIRE I F O A—VEE )T h,

[8] Noise Generator

Fan

1 2
Data Input 1 g Data Qutput 1 "
Data Input 1 Ext ﬁ Data Qutput 1
—————————
External Input | '
External Input [7]
> i
4 mVpp
R
0.200 mvVrms
Data Input 2 Data Qutput 2
Data Input 2 ,‘:\ ata Qutput 2
1
Presets |Manua| |v|
Amplitude Freguency Band

| 1o:| mVpp | 100: MHz [Low |v|

4.3.5-1 MU195050A i fHE &
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43.6 MU196020A

MU196020A PAM4 PPG (LLF, MU196020A) 1%, MP1900A (ZNJE A HEZ:
TITA Y 2L CF, MU196020A [XENEEIN HEFHN T PRBS /34—
v, DATA /%7 —, BI O ZeroSubstitution /37—y (NRZ E—RD &) O£
FlF— B RETEET,

MU196020A (ZXFSER AT L ar N ATHETHY, NRZ 15 5B L PAM4
EEEUVRERL T TEADT, BT 4V H NV BIEHSS, T4V 2V iBlE T
Va—)b, BEIOT A ZAOMFERR-CRE I L T OVET,

MU196020A O AR IZH A 4 D427 i OEREIZ DWW CRRBIL 97, &4
THEEOEEICOWTIE, A7) — ~ VT EBRBL TSN, A7) —
VT, IRDITHETEIRTHIENTEET,

. AT U TCILHE M FO/—Y %X T 5,
- U REETCIREE FOR—YEE )T,

FROLEHS AL, FROEY 2— LA MThH% NRZ/PAMA £1-2 5T NRZ
F721E PAMA ([ZUI A TBAE L TTZE 0y,

[71 PAM4 PPG PAM4|v C: OFF

4.3.6-1 MU196020A NRZ/PAM4 L V%

>
7
J

7
v
E|
V4
2
i
(3
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4.3.6.1 Output?”

Data L Clock HHEFELET, Data 15 51F MU196020A @ DATA
Output ZR7F5H J1E4, Clock 1375 1% Clock 2474 bHI&ET, 2
D7 TlX, FIT Data {5 5= Clock 55D M )DA L, A7, &g, £y h—h
REDOBRENTEET,

[7] PAM4 PPG c IIAGEER 4 c: OFF -

@ Output |@ Emphasis [@ Pattern |Error Addition | Miscl | Misc2

Cutput
Ext ATT Factor @
Baud Rate Variable ¥ || 12.500 000 | GBaud
0.000 | dB
Output Data @|CN ¥ | Clock (ON v
0.500| Vpp
Leve| Guard OFF Setup...
E P 0.000| V

Total =
Amplitude vep SN
Level3

Voltage | 0:250| v . Upper Eye

Amplitude
Level2

167 | my

Middle Eye

' Amplitude
Offset 0.000 Y ‘ . m|
/ mv
Levell

Lower Eye
Amplitude

167 | mv
Level0 S—

Voltage |ﬂ| v

Cable for

Half Period Jitter @| 0.000 Data Output

[B(]17894A 0.4m Cable (Recommend} v
Delsy W ©| MW Calibration @ mul 0 ps 0.000

Jitter Input @ OFF Relative 0| mul

4.3.6.1-1 MU196020A Output 27 (PAM4 E—F)
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4.3.6.2 Emphasis#7
Data {8 &2+ 19 % Emphasis O EZITWVET, KR ICHEML 72
Emphasis IO, A 7&#HELET,

[7] PAM4 PPG GEUEAR G C: OFF

B Output |® Emphasis |8 Pattern |Error Addition | Miscl | Misc2

File Operation Recall Store | Initialize
Standard/Preset@ USER ¥ | - | De-Emphasis ¥ | - Preset0 v
Graph

Simulated Pulse [Vppl

Amplitude &

Upper Eye B

Cursorl & 0.000 ekl

Post
Cursorl & 0.000 falz}

7
7
J
7
v
E|
V4
2
i
(3

4.3.6.2-1 MU196020A Emphasis 27 (PAM4 E—F)
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MU196020A-x40 Adjustable ISI %24 TV 535413, Channel Emulator
FEREL TSI BEREAfEH C&E T,

[71PAM4 PPG c OCEARS C: OFF -

B Output |@ Emphasis |B Pattern | Error Addition | Miscl | Misc2

Manual Channel ISl 0
Selllng Emulator “
m" l‘f‘_’fﬂ*

s [ Transfer |

File Operation Recall Store Initialize

Standard / reset

Interface® LeE ¥ Rl v
Loss Channel @ Not Specified v

Graph

Nyquist Freq. | 000 |GHz
1/2 Nyquist Freq.| 8.025 000 |GHz

I"IuH'I Pumr
/|

Insertion Loss [dB]

5 10
Freque ncy[G Hz]

B Ideal Insertion Loss 0 Actual Insertion Loss

4.3.6.2-2 MU196020A Emphasis %7
(PAM4 E—F MU196020A-x40 &)
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4.3.6.3 Pattern37
RS — DOFRBLORTEELET, R 7 —120F, LT 4 FfEEH

ETEET,

- PRBS

+ ZeroSubstitution NRZ E—R D7)
+ Data

o BB ICHERLL 7= X —2

[7] PAM4 PPG = [l |‘I’ c: OFF

B Emphasis

Pattern

Test Pattern@ | All List |v|
DPRBS |v|
Length ® [27151 [+
® y
wss, PRBS Inv /7l o ?my Coder Pre Coder b—
pres | 7P Mes i : gzl |
b ° - >
Generator Lsa, PRBS Inv oITl [, = ‘ 1011 3/
LSB ITo CN =]
N
| | =
Logic ol | ] Bit | ) &
I_’ MSB rma |"’°S |'| | shitt ‘_‘ °||_l 1E
Logic 27l ] N
P s Mo |‘PDS |'| y +—
—Summary
A Pseudo-Random Binary Sequence(PRBS) pattern is expressed in an n-th degree
generating polynomial, with one cycle of (27n)-1.
For a PRBS pattern with a cycle of (27n)-1, a pattern of consecutive 1s* for the number
n is generated once in a cycle.
Note *:
When assumed that PRBS Inv MSB and PRBS Inv LSB are OFF.

4.3.6.3-1 MU196020A Pattern 27 (PAM4 E—F)

Data #&IN T 5&, Patten Editor TR/ ¥ — AR CTXFE T, Pattern
Editor ®FtBHIEF 4.3.7.3-1 #S L TTZEW,
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MU196020A-x42 FEC Pattern Generation % 3#EL CTW585A1%, FEC ¥
= TR ECEET,

(71PaMa PPG = [ZUENRG  c: OFF Warming Up

B Emphasis

Pattern

Test Pattern @ |AH List ‘v|
DRS-FEC Scrambled Idle 200G 4Lanes |v|
Conformance to Standard: Conformed M loading...

[}
) Codeword
Lalgllcal Interleave
e
M nd
Pattern ( e )
Distribution,

s | Gray Coder Pre Coder . SESEETR
: Logic /7L | ;0 ‘v|
i )
Ilm o1 10 1

_,J_‘—_'otj_ﬂé"ﬂ-_r"msam_

1:2
LSB . 1 y
Logic 271
g b i |
—Summary.

Baudrate: 26.5625GBd
Lane: 4 E
FEC Type: RS(544.514)
FEC Payload: Scrambled Idle
Alignment (Codeword) marker cycle: 4096 codeword

Number of Symbols in a Codeword: 544

Bit Length in a Symbol: 10 A
Codeword Interleave: Yes :

4.3.6.3-2 MU196020A Pattern 27 (MU196020A-x42 &)
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4.3.6.4 Error Addition3®7
Data (EE T2 —0Fr, 7, BRI —L — R ELET,

[7] PAM4 PPG c JgEiRE] ‘V c: OFF

B Emphasis

Error Addition E
_|RS-FEC Symbol Error |¥|[Rs-FEC 2006 4Lanes |» \

Source [\nternal |v‘ Variation |m‘
(@) Total BER for All Lanes |—1| E |—a| u
() SER for Cne Lane |;E|

PAM4 Symbol Error per Codeword \ﬁ\

Max Correctable FEC Symbol Error \715\

Error Addition Method ‘m|

affected eye ratio (U:M:L) \?\

Leve|3|u0 = 1 Level 2101
J_LT
Le'veI1IDZL_,—r —|_’2—r Le'uelﬂmag_|_'_r

QLE

>
7
J

7
v
E|
V4
2
i
(3

4.3.6.4-1 MU196020A Error Addition 27 (PAM4 £—F)
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[7] PAM4 PPG &

MU196020A-x42 FEC Pattern Generation %3E3EL CTWH5HE
TR ANERETEET,

PAM4 |v c: OFF

B Emphasis

1%, FEC =

Error Addition E
,_IRS—FEC symbal Error |v HRS—FEC 200G 4Lanes ‘v

Source |'Inte rnal |v| Variation |’He peat |v|

(@ Total BER for All Lane | 1| E | a| n
: SER for Cne Lane ]

Symbol Error per Codeword | 20 |

Max Correctable Symbol Error 15]

Error Addition Method [Msa and LSB |v‘

Affected eye ratio (U:M:L} IS ] 5

1]

:c’:"zz

Level&tol]J—‘_|_r J—Lli Leue|2w1ﬂ
Level 1102 t212 Level D103 2
0?1

w
=
)

EISE‘Q

4.3.6.4-2 MU196020A Error Addition %7
(PAM4 E—F MU196020A-x42 &)
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4.3.6.5 Misc127

5 5DERM G, FYIH OB ES, M A NEFELET, [Miscl] 7D
REHEHEAZE 4.3.6.5-1 lITRLET,

%= 4.3.6.5-1 R TFIEH
IHH Bl

Pattern Sequence R — L DR T IEERELET,
Gating Output D% EH A[RETT,

AUX Input A I RE A R EL T
AUX Output B I RE AR ELET

o
o

i71PaMa PPG = IYZURG  c: OFF

B Output |B Emphasis [B Pattern

—Pattern Sequence

Pattern Sequence ‘Repeat |v| Gating Output |'ON |v‘

Pattern Length X L X X%X ><

Gating Output

Pulse width 4—b| 256 | symbols
Delay + | 0 | symbols

—F
L. C. M. (Pattern Length, 256 )

7
7
J
7
v
E|
V4
2
i
(3

—AUX Input

AUX Input |’Errur Injection |v| Vth 'UV |v|
:_AUX Output
AUX Output |'1fN Clock R

1!\‘ 64.| Clock

4.3.6.5-1 MU196020A Misc1 27 (PAM4 E—F)
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4.3.6.6 Misc227
7y DFEIRCE Y b —h, R—L— DR EE T HILENTEET,

[71Pama pPG = LIUERRG  c: OFF

B Emphasis

_Clock Setting
Clock Source |‘Unit1:S\ot4:MU181500El |v‘
Baud Rate [V‘ariable |v‘ | 12.500 ooo:‘ GBaud
Offset \70\ ppm
Output Clock Rate |m| Max: 64.200G
Reference Clock [Inte rnal ‘v|

4.3.6.6-1 MU196020A Misc2 #7 (PAM4 E£—F)
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4.3.7 MU196040A

MU196040A PAM4 ED (LLF, MU196040A) (%, MP1900A (ZNJE Al hE72 7
FTAFY 2—/LTT, MU196040A (FEWEJE B SN C PRBS /37—,
Data /37—, BL O ZeroSubstitution /32— (NRZ E—FD %) D&FH/
2= ETEET,

MU196040A 1 IS ESFRA 7 v a M ATRE THY, NRZ 8 H35 LU PAM4
FREYVREZ THEHATELOT, KT VX ViEEKE, 702V VidE T
Va—)b, BIOT SAZOWFEBRFE R O1F 5 M0 Bl H O SR AR @ L
TWET,

MU196040A O EVERI I H D & DX 7 B OREEEIC W T L £ 7, &4
TR OZEIZOWTIE, A AZ)— o~V T EBRBL TSN, A7) —
VT, IRDITTHETEIRTHIENTEET,

. AT U TCOLHE M FO/ =% T 5,
- U REETCIREE FORR—YEE )T H,

FEEOERART, TROEY 2— L2 MUZHD NRZ/IPAM4 £V 74T NRZ
F721F PAM4 ITHIVEZ THODBE AL TZENY,

[6] PAM4 ED S W

4.3.7-1 MU196040A NRZ/PAM4 L%

>
7
J
7
v
E|
V4
2
i
(3
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4.3.7.1 Result?7
27 FICHRIEEAEZ2DD TET BER OHIER RA2MR &L, £ L7
NWHT A= a2—5 YR Z DT, REHEBAEFE CEFET, FEREHENE
% 4.8.7.1-1 \TRLET,
% 4.3.7.1-1 Result 27 MDHREIEH

5H B2l

Input ANIMEBA L Z T2 — AT HRIELZLET,
Gating HE BB T 28 EE2LET,
Condition HESMHICE TR EEZLET,

Auto Sync B Eh[F LRI B AR ER L E T,
Sync Control [FI S 5B T 2k EE L £7,

Data B XData B UfL Thresheld Sync
0.000 AN Datz0ata |v
0.095
m Delay | []| . mul ' 0 |]|]|]| ps
I Zoom I I History Reset I |Date&'ﬁme ‘v| | 2018/10/18 14:17:33 |
Zinritsu
Symbol Bit
ER ( 2.834 100E-02 | 1.256 B00E-04 |
EC [ 116 708 143 642 |
% EFI [ 50.000 000 |
El | 10'\ Details
Clock Loss [ 12:| @@
Sync Loss [ 22| @@
Error [ Xo
Clock Count | 1.079 100E+09.| Frequency(kHz) | 32 000'|
Middle Data Thresheld | ----- I|V Middle XData Threshold | ----- .‘V
Gating {0%) |

4.3.7.1-1 MU196040A Result 27 (PAM4 E—F)
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F72, PAM4 E—RZEBRLTWAEEE, TRIOE D 2— XA DD
[Diagnostic Mode] HR¥>%%vF 5L PAM4 {5 52l —RIZE0E&HY E
ha‘o

[6] PAM4 ED PAM4|V S ¢ 5 Diagnostics

4.3.7.1-2 MU196040A Diagnostic Mode 7R3>

PAM4 18 52WE—RiX, PAM4{§%5% PAM4 2 R /VEL TR CER WA
DITT N a—T 4 TIENLHET,

PAMA4 #ZWrE—RFTiX, MSB & LSB OE V=T —%5 2 [JHETEET, 2D
72, MSB & LSB OEHHIZ7—F /1% Sync Loss 23384 L T A filERR
TEET, o, VoA =T—lIEIZE TS Syne Loss DJF[KE/2D MSB &
LSB OfrAHE Y Mg 4% MSB/LSB Diff THeiR C&FE 7,

XData & U/L Thres

Data B Sync
'.-'E

c 0.000 =l Data-
.- -0.095

0| (@) mun | ps | m Calibration
m \'Datesmme ‘v\ | 2018/10/18 14:21:35 |

W Delay | 0 |J|J|J| -

Ainritsu Total INS oM Sync Loss
MSE ER | 7.685700E-05| 1.857 800E-04|] 6.017 900E-07| [  345]
@ & = | 82 9a2|( 82 560|( 82 @ @
Lse ER | 9.531300E-04| 2.564 100E-05|| 1.499 000E-03| [  456|
@ @ = | 50 700|( 605|[ 50005 @ @
MSB +LSB ER | 1.256 800E-04|( 1.777 000E-04|[ 8.961 400E-05| [  777|
@ @ = | 143 642|( 83 165|[ 50477, @ @

Clock Loss [ 12: @ @

FrequencylkHz) | 32 000| MSEASE DIff [ 10|
MSE LSB MSE + LSB

Clock Count [ 1.079 100E+09 || 6.368 400E+07 || 1.142 800E+09 |

Middle Data Threshold | - |v Middle xData Threshold [ — v

Gatlngl (0%) l

K 4.3.7.1-3 MU196040A Result 47 (PAM4 {2 Z#E—R)

2
IELWVY SER MIEZT 2720121%, MU196040A [ZANJT2E Ha4Tm
Aa—7"THMIL T, Lower Eye Threshold & Upper Eye Threshold 7%
HEYRECHAZ L AR L TTES VY,

4-45
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Upper Eye/,____ ____

Threshold N \

Middle Eye _____W(/_____ W/ ____
Threshold ] Il
Lower Eye o
Threshold —> """

4.3.7.1-4 Upper Eye Threshold & Lower Eye Threshold M1 A% 7451

Upper Eye
Threshold
Middle Eye
Threshold
Lower Eye

Threshold \

Lower Eye Threshold & Upper Eye Threshold 7% PAM4 DL~ L
S22 (X 4.8.7.1-5 @ a), Middle Eye O#FANIZ/2~720 (K]
4.3.7.1-5 D b) LIRNIIIZLTESNY,

Upper Eye
Threshold \

Middle Eye
Threshold

Lower Eye /
Threshold

4.3.7.1-5 Upper Eye Threshold & Lower Eye Threshold D& A7~ 1 ) 75451

4.3.7.1-1 ® Symbol ER 7% Sync Loss &72Y, Diagnostics Mode ™
LSB/MSB Diff ®F7RA3 [--] 12720 E T,

4.3.7.1-5 (a) OIDITEET HE, Diagnostics Mode @ LSB HIE RS
B2, MSB O GBI CHIE LS g rnanE 7,
4.3.7.1-5(b) DI EETHE, Diagnostics Mode @ LSB Il E#E
BMIZIE, MSB 2 EL7-fE RN T rRESnET,

ZNHOHET [Pattern] #7 CPRBS Z#% i LI- B AT IV W T
‘j—o
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4.3.7.2 Measurement3a7
WEFRMORRELTHIENTEET, £ 4.3.7.2-1 |2 [Measurement] #7%
KT % 4 SDOFREBIOERERAZRLET, ZWHDIH AL [Result] 47
TR ENTEET, 72721, Sync Control 3L N Error/Alarm Condition (2
DUVTE, A CEVFEMRER ENTEET,

3% 4.3.7.2-1 Measurement 27 DR E-FKRIER

IHH BT
Gating HE N BT ok a2 LE T,
Auto Sync B B[R] e SR RE 2B T ok EA L E T,
Sync Control [FI e 5B T2k EE L £7,
Error/Alarm Condition HIEITVECET o Ex2LE T,

[6] PAM4 ED [ZAVE |v

‘|.1 ...-\-.-

MeaEurementEl Pattern |@ Input | Capture |Miscl 7
_Gating ]7°
Cycle |'Repeat |v\ Unit |"I'|me [*| \ 0 |day|’ 00:00:01.| /g_
Current ON ]
L Calculation |‘Progressive |v| = |nterval |‘1UU |v| ms 9
v
_Auto Sync : O)
‘ Auto Sync === Threshold "INT |v‘ &
j_Sync Control 143
Control
t Frame Length | 64~| symbols == Frame Position | ;\| symbol
Mask [00 00 00 00 00 00 00 00

‘ | eljt

__Errorfalarm Condition

EI/EFI Interval 100ms ‘v|

4.3.7.2-1 MU196040A Measurement 27 (PAM4 E—F)
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4.3.7.3 Pattern?7
R = DBRBL Mask ORRELXTHIENTEET, R/ F—1Z
%, LT D 4 AR E CEET, BRI Y — Lo CGRETH A N R0 &
T, Data %R 3 5L, Patten Editor TRER/ ¥ — L EfRETEET,

PRBS

ZeroSubstitution (NRZ E—R D7)
Data

BRI ZHEPLL 7= "B —2

F7o, Mask OEREZITIZLT, ZETLHRBR NS — 2~ AL, =T —ZHi
L THRIER R ESERWIDIIRET HIENTEET,

6] PAMS v & S E ta +op | €2 Diagnosti
[6] PAM4 ED PAM4| B Start. lh P m

m** Pattern B Input CaptureMiscl
Test Pattern @ |‘AII List |v|

PRES |v|
Length |42"15-1 ‘v| bits

msB, | PRBS Inv 2ITL (SN ?rﬂy Coder Pre Coder
PRBS 12 MSB Mo - H N grimﬁﬂ..
- o 00 o1 10 1 =
Generator "~ |LsB, PRBS Inv 2Tl ([
= B Em| o

Ll

MSE , | Logic 2L (nne ||
Input PAM4 " MSB JTln_‘ | |_’ Eann
Signal Decoder | s, [ |ogic 2T (oos |v| Detector
"I 1SB o | ) ’

Summary

A Pseudo-Random Binary Sequence(PRBS) pattern is expressed in an n-th degree E
generating polynomial, with one cycle of (27n)-1. —
For a PRBS pattern with a cycle of (27n)-1, a pattern of consecutive 1s* for the El
mumnbhar n e annarbad ane moa el

“Mask

Bit Mask
(Block Window) “ External Mask g

4.3.7.3-1 MU196040A Pattern 27 (PAM4 E—F)
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Test Pattern (2 [Datal Z&ER L7254, [Edit] 2%y F THEROEXATaT
R I ANE T REINET,

Pattern Views&1;
Pattern Editor
File Cursor Addr 0x0000007E umper of Block
B e ol e R Sl R i o N
0x00000000! 0000 00 00|00 /00|00 00 0008/ 00 00[0000| 00 00 e 1oz
0x00000010; 00 00 00 00|00 00/ 00 00 00 00 00 00|00[00 00 00 ) s
0x00000020! 0000 00 00|00 00 00 0O 00{00 00 00 00(00 00 00 0 EEm
0x000000301 00 00 00 00|00 /0000 00 00 00 00 00|00[00 00 00 !
0x00000040} 0000 00 00|00 00 GO 0O 00 G0 00 00|00 00 00 00 i Viewer Mode
0x000000501 00 00 00 00|00 /00|00 00 |60JBEI00 00/00 00 00 00 | Notaton HextEyte) =
0x00000060] 00 (00 00 0000 00|00 00 00 00 00 00|00 /00 00 00 i
0x000000701 0000 00 00|00 00 00 00 0000 00 00|00 00[00]FF :
0x00000080] I £dit Mode Range
1
S:ggggggigi : Insert Any ‘Whole
0x000000B0! ! Al
0Xx000000C0; i 0 1 P, f—
0x000000D0! : | Block Window Bit Window
0Xx000000ED, I
0x000000F0! i
0x00000100; I
0X00000110! |
0Xx000001204 ! o
0x00000130] : e
0x000001401 1[G [ e [ Ve
________________________________________________ Copy A B c Line 70
Cut 7 8 9 U
Facid 4 5 6 b—
«Q 1 2 3 Q» ]
Delete 0 Enter \‘/
=]
Cancel | OK :/
D
4.3.7.3-2 MU196040A Pattern Editor (NRZ E—F) }%
% 4.3.7.3-1 Pattern Editor ®IEH
I5E B
File Open:
RO TR TODRET 7 ANV EREET,
XA FYs3%—> (Binary Pattern),
T ¥ A2 — (BIN/HEX Text Pattern) ™1,
T ¥ A2 — (BIN/JHEX/PAMA4 Text Pattern)*2
Save:
RO THET 7 ANVERFELET,
XA FYs3%—> (Binary Pattern),
NAFVTH AR F—2 (BIN Text Pattern),
AFP T AN — (HEX Text Pattern),
T URINVTHFARRE — (Symbol(PAM4) Text Pattern)*2
pr
RAFLTC T AN EER T HE, RELGFALZENTERIZRDHDT
HEELTTZEN,
Number of KfFEHTT,
Block
Row Length RfFEFHTT,

*1: NRZ 4
*2: PAM4 DA
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% 4.3.7.3-1 Pattern Editor DIER (=)

HH SR BA
Data Length T —4E (bit) ZHELET,
Number of Row | &fEH T,
Edit Block FEHTT,
Viewer Mode T —HDFERFEEGOEZ FT,
Notation:
Hex(Byte) 16 #E4K
Bin 2
Symbol(PAM4) *2 0,1, 2, 3 CHR/R
Coding: Notation 7% Symbol(PAM4) ®%5%, No Coding & Gray Z1&{RT
£F7, Gray IR T 5& View U T2 Gray Coding L7z/ 37—
NFERINET, Gray I—T AT HICL D% — 0 DI iR
TEFET, [Pattern] #7WimIZHD Gray Coder & ON (27 5L,
=T 4T MNETENET,
Edit Mode INE— DR TEERRELET,
Overwrite:
BN 2 — % FEXLET,
Insert: BIRL7=HF — N BICHREL X — 2 ALE T,
Insert Z#F{TL7-354, Data Length [IAHEINETA, ZO729,
Insert L7257 D /3%—2 75 Data Length fEZ %, BRNZ/20ET,
Range Mt I DR Z R ELE T,
Whole: T _XCOMRE X —L BT F—HAINET,
Any: Input Range ¥ A7 0/ Ry /A% KR, MEHIAZ TR ATHE
TEET,
Fill 0: HERLHAOE Yy R 0 (BB E T,
1: BINUZFIFAOE Y M 1 IZERRLET,
Reverse: IR LZ#FADOE Y M KERLE T,
Pattern: IR U7-&iFHOE Y M ELT/\F —ATEBRLET,
Block Window *3:
F IRy IAERIRL T (1] 220y 7358, @RU-HHN T oy
TI 4RV ESIL, BETERINET,
Ty I R ERERT AL, Ty U4 Ry OfFHEEIRL T
[0] Z27VUv o LET,
Bit Window *3:
D NRZ DA ICERETEET,
F IRy I AETEIR LT [1] 22Vv 73458, BIRUIZHFANE v
VA RVICERESI, REATERRINET,
b4 U R EFEERT DI, By Ry ofiFEZEIRL T (0]
IV ET,
Undo HERTO 1 EEZRHEL, EDIRRBIZELET,
Cut Over write:
Pattern View FOEIRENI- A2 — 2 UVEVE4, YIVEVZOE
Wi, 0127220 ET,
Insert: BIRISNT/ ¥ — % TR AR EUIVERVET, GIVEVEIE, /8
2—  BEDORBITHOE S8R5 0 27— DEINEnE T,
Copy Pattern View EDEREINTZ/ 3 —raNEI ATV IZae™—LE T,

% 3: MU196040A & MU196040B D& DRI FEREINET,
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% 4.3.7.3-1 Pattern Editor DIER (=)

I5H £ EA
Jump FRESNIZT R AR RE— AN = NV EBEISE T,

Head T — NEREE A Z— L DT BB ST,

Tail T —I Ve G — D% RIS ET,

Marker Marker DX ED ON D& X, Marker THIEISIVTCWANLE I — Y V& E)
LET,

Address Input Address #4707 Ry 7 ANBHEET,
FRELIET RLANLE I — VBB £,

Pattern Input Pattern ¥ A7 0/ Ry 7 ARHEET,

R LTINS Z— B % 2 EET, ~ A7 LT W E— % x THRIELE T,
MR — BIC—H LT 2= BB T, FOMLEICT— Y VN EILE
T, AI IR, % MBI TEET,

FRERH— U FRE T HITIE, Input Pattern % A7 07Ky 7 ADIRDRZ
IV UET,

[Set ALL] Ewhed T 1ICLET,

[Reset ALL] EwhrEd_TOIZLET,

[ALL X] v 3 C[Don't Care] IZLET,

MR T5 5 Mm% [Forward], [Backward] 47> ar R TEIRL, [OK]
KAL) 7 L TLIEEN,

Forward Next

Input Pattern % A 717 Ry 7 AT E LI/ \F—ANZ—ET DRI H RIOR
DIFEREERRL, —E T UL, TOMEICT— VEBEILET,

Backward Input Pattern #4707 Ry 7 AT IE LT/ F—NT—ET 515 57 0 DR
Next DFEAIEREL, —BT U, ZOMEIC—Y NV EBEILET,
Line Pattern View (Z£ /75, 1 1THIZVDOERREEEELET,
& Zoom ZZEH 3 5L, Pattern View (ZFERL TS Wave DILK, #g/NRR A3
TEET,
T»

1/8, 1/4, 1/2, 1, 2, 4, 8 fFDHEK, H/NEFENTEXET,
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43.7.4

Input#7

ANAL BT = —2ADHEHETHZENTEET, [[B Input] #7101, Data %
7€, Clock &7, L Measurement Restart iXED 3 DOMEEHVET,
7 4.3.7.4° 1 [ HEOREH B EZRLET,

5% 4.3.7.4-1

Input 27 D& EIEH

5H

Bl

Data SEBFEI LTIV R AHOBRE, BLOY
UL D% EE L ET,
Clock Jay 7 DEFEIROE EELET,

Measurement Restart

REARRFCAEZY AZ — M 5 B O%iR%
Liﬁ—o

~Data

Input Condition @

Termination @

| single-Ended

oo v| |

. UpperEye

Threshold

-~ Middle Eye

T ld

- LowerEye
Threshold

Data @

UL Threshold Sync

0.000
0.000

v ON
. F
v v

Selection

|4E}rlernal Clack |v|

Operation Baud Rate |2.4U -16.05

|*| cBaua

Input Clock Freq |‘2 40-16.05 GHz (11 Clock) |
Delay W | u.| @ mu | 0000 | ( )ps
| Rewtve | \ 0| mut Jitter Input @ E

. Measurement Restart

I Data Threshold I

I Clock Delay I ‘

4.3.7.41

MU196040A Input %7 (PAM4 E—F)
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4.3.7.5 Capture®7
ADENTRBR RS — 2 T —HEIAA THTLE T, 7 F =0T —ZDEDA
HDOBAUR, 151k, BILOWIAATL R — DRREITVET,
it
MU196040A TIxABREIZ VR —FL TEE A, MU196040B CTH7R—
rLTWET,

[6] PAM4 ED m

Result | Measurement Pattern Input | Capture | Miscl

_condition
Number of Black | 128 | m
Trigger |ﬁ| Position |T|
Match Pattern Length ﬁ| bits
Format |H7T|

Match Pattern

i ‘

Mask Pattern

i ‘

>
7
J
7
v
E|
V4
2
i
(3

| ™

4.3.7.5-1 MU196040A Capture %7 (PAM4 E—F)
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4.3.76 Misc127

NP ==l A, A D ARRE L ST, Wi EOSFER LU O E
HAZK 4.3.7.6-1 lIRLET,

#%437.6-1 Misc1 47 DHFEIER

EH R BA
Pattern Sequence RN — L DZAZHIEOFRELZLET,
AUX Input B A RE DR EE L E T,
AUX Output W SRR OR EE LET,

[6] PAM4 ED m

Result | Measurement |8 Pattern |8 Input | Capture | Miscl

—Pattern Sequence
Pattern Sequence )Repsat |V| Source ‘ExternaI-Enanle ‘Y‘
:-AUXInput
AUX Input |'Ex'temaIMask |V| \ith |'uv \v\
:-AUXOutput
AUX Output |)1fN Clack |V‘
11 | 84 | Clock
-

4.3.7.6-1 MU196040A Misc1 27 (PAM4 E—F)
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4.3.8 MU196040B

MU196040B PAM4 ED (UL, MU196040B) (%, MP1900A (ZNJE Al E72~
FTA Y 2—/LTT, MU196040B (LB {EJE 3 SN ¢ PRBS /37—,

Data /37—, BL O ZeroSubstitution /32— (NRZ E—FD %) D&FH/
2= ETEET,

MU196040B 1IS S FA 7 v a M ATRE CTHY, NRZ 8 H3 LU PAM4
FREYVREZ THEHATELOT, KT VX ViEEKE, 702 ViEE T
Va—)b, BIOT SAZOWFERRFE R O1F 5 30 Bl H O SR AR @ L
TWET,

F7-, MU196040B-w42 FEC Analysis # %L T\ 54 41, RS-FEC
Scrambled Idle /X% —2DBRIFEIRB I RS-FEC 5 Of#HTE1TOZENTEE
‘a—o

MU196040B 1 EE & D % D47 [ OBEREIC DWW CRAL E 97, %47
B[O OWTIE, A AT =~ LT EBRUTLIEE W, A7) —
IV, RO FIETERTDHIENTEET,

. AT U TCOLE M EO/—Y %X T 5,
- U REETCIRETE FOR—YEE )T H,

FEEOERART, TROEY 2—LZAUZHD NRZ/IPAM4 £V 7% TNRZ
F721% PAM4 IZHI0 B2 THBRE AL TLEEN,

7
7
J
7
v
E|
V4
2
i
(3

[6] PAM4 ED © PAM4|v C g W

4.3.8-1 MU196040B NRZ/PAM4 L%

ZZTlX MU196040A ERICHSREDRBAITE ML E7, [4.3.7 MU196040A ] D
FIAE SRR TS,
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4.3.81 Result37
AT P CREEEZINETEST BER ORlER AR TcEEd, £ L0
NE T Ama—EERZ BT, REHEBEZELRCTEET, FRINEH AR
%3 4.3.8.1-1 \T”LET,

% 4.3.8.1-1 Result #7MEFIEH
IHH SRER

Input ANIMEBEALH T2 — AT R EELET,

MU196040B-x11 Equalizer 3%¥%HF|X Low
Frequency Equalizer & DFE (Decision
Feedback Equalizer) #iXELE T,

Gating HE N 2 EE2 LE T,

Condition HE R T D EELE T,

Auto Sync H B[R] i TR RE B T AR EE L E T,

Sync Control [FI e, 52U T 2k EE L £7,

RS-FEC Symbol giFEC Symbol ORIESAEIZE T ok ELL

E72, PAM4 £—R T3, PRV —]ERO AN T =2 Da—7 1 7Kk
Z 79 Input Signal Decoder & R CTEE T,

[ Zoom ][ History Reset ] |DateaTime |v| | 20211004 11:6:50 |

JHesu\t PAM4lHesuIt RS—FECIRS—FEC Error Dlstnbutlonl giZ;na?Ed /Iﬂ n tSU

4.3.8.1-1 Input Signal Decoder M 57~

FRSNONEEH 4.3.8.1-2 1 TRLET,

% 4.3.8.1-2 Input Signal Decoder M % <IE B

HH Bl
Decoded Signal | AT —HDa—F (7 ZfRERUIZ1% DT —H E #E
REFRLET,
Raw Signal ANT —B2Oa—F 4713 fFERE T =7 —RE LT
REFRRLET,
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'_‘:Input ‘vl

T rena—  _ U/L Threshold Sync%‘ |
‘m [pataxvata |w] [ 2.005 )y
7 :_Equalizer ; -

m v Lew Frequency Equalizer DFE 8
\ A v | o.ooo]da \ o‘|
® Delay | 20| @mu [ 12000 (ps m
m m [Date&ﬂme |v| | 2021/10/04 15:33:08 |

J Result PAM4 I Result RS-FECI RS-FEC Error Distribution

PAMA Symbol Bit
ER 6.942 700E-05 3.471 300E-05
EC 5.532 500E+07 5.532 500E+07
SEFI 0.000 000
Frequency{kiz) | 26 562 500 Clock Count | 7.968 700E+11]
Clock Loss ( k- 1]
Sync Loss [ K Y- ]
PAM4 Symbol/Bit Error @0
Middle Data Threshold |—| V Middle XData Threshold |— Y
Gating | (0%) ]

4.3.8.1-2 MU196040B Result #7 - Result PAM4 47
(PAM4 E—F)
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MU196040B-w42 FEC Analysis £ LT85,
FoRENFET,

7z

RS-FEC B DI E At R 3

[Result RS-FEC] #

—~U/L Threshold Sync

‘m ‘DataxData |v|| 0005|v

__Egualizer

Low Frequency Equalizer E

- -

0

e m

m Delay ‘ 320| P mui ‘ 12.040 | (
m W |Datesmme ||| 2021m00215:33:57 |
|Resu|t PAMA4 IFlesu\t HS—FECIRS*FEC Error Distributionl Anritsu
Uncorr. Codeword FEC Symbol Bit

ER 3.413 300E-08 3.440 800E-04 3.471 300E-05

EC 10 5.483 JO00E+07 5.532 500E+07

%EFI 96.660 000 0.000 000

El 10 300 M
Frequency(kHz) | 26 562 500| Clock Count ‘ 7.968 700E+11‘

Total Codeword Count‘ 2.929 600E+08‘

Clockloss | K- 1"} FEC Symbol Error{MsE) @ (O

Sync Loss ( K- X" ] FEC Symbol Error(LSB) (@ O

PAM4 Symbol/Bit Error @0 Uncorr. Codeword Error @ (O

Gating I

(0%) |

4.3.8.1-3 MU196

040B Result #7 - Result RS-FEC %7
(PAM4 E—F)

4-58



4.8 Fla2—NTIVr—a>

%72, RS-FEC Error Distribution HfiiZ(%, FEC >RV F7—03 AL
Codewords #73, FEC 2> RNV 7—HBIDTF7 CHRRSNET,

Rl Tl 0 07 F71%, FEC 2o RLoT—A5 AL TRV Codewords 3
EERLET,

BEEACAE 2 Uncorr. 7771, FEC v o RNV T —EmeT—LEVMELL ED
Codewords xR L £7,

fk: FEC T ARL—T7—HunL & MERE D Codewords

72 FEC VAN =I—HBT7—LEVWMELL ED Codewords

'_(RS—FEC Symbol |v‘|_512fite“re |‘FEC Symbol Capture |v‘ \

Preset |\RS—FEC 50G 1lane |V| Eﬂ:;;i%r::\ent \Intermlttent Error Detect ‘V‘
Codeword = | | FEC Symbols FEC Symbol (_ 1 1
t Length \544 ‘v' per Lane Error Threshold |"_ |v‘ | 16"
FEC Symbol = [ |
Length ‘,IJ “l" bits
Hﬂom m:w se |Date&'|'|me |v| | 2021/10/04 16:05:00 |

Decoded
Signal

Anritsu

IResuIt PAMAIResuIt RS—FECIRS-FEC Error Distribution

Result @ @

RS-FEC Error Distribution

1.0E+08
1.0E+08

B 1. 0E+07

1]

C 1.0E+08

3 1.0E+05

>
7
J

7
v
E|
V4
2
i
(3

]

e 1.0E+04
1.0E+02
1.0E+02

CWF

1.0E+01
1.0E+00

a 1 2 k) 4

a8 9 10 M 12 13 14 15 Uncom

5 <] 7
FEC Symbol Error Count

Gating [ (0%) ]

4.3.8.1-4 MU196040B Result 27 - RS-FEC Error Distribution 27
(PAM4 £—F)
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4.3.8.2 Measurement®7

WEFRMORRELTHIENTEET, £ 4.3.8.2-1 I [Measurement] #7%
3% 5 DOREBLIVRREHEZ/RLET, Gating, Auto Sync, Sync
Control, Error/Alarm Condition @I H L [Result] #7 CRILHENTEE
97, 7272L, Sync Control 3L Error/Alarm Condition (Z-2VNThE, A[HE|f
TEOFEZRR EDNCTEET,

% 4.3.8.2-1 Measurement 27 DR FE -R~IEH

IHH BT
Gating HE N BT ok AL E T,
Auto Sync 8 [F e SRS RE (B T DR ExR L E T,
Sync Control [l e~z B3 D E A L £,

Error/Alarm Condition HIEHRICBET 28 EELET,

Measurement Restart REETEFICRERZIAX —NTHIHH DR %
L/\ihg_‘o

Measurement |B Pattern @ Input | Capture | Logging | Miscl

__Gating
Cycle |Repeat | w | unit|Time [+ | olday|  o0:00:01
Current ON
L Calculation ‘Progressive |v| = |nterval |100 |v| ms
_Auto Sync
Auto Sync == Threshold |\NT |V|
_Sync Control
Control
t Frame Length| 64| symbols == Frame Position | 1 | symbol
Mask [00 00 00 00 00 00 00 00 ‘ E
__Errorjalarm Condition
EVEFlIneral  [100ms  |v |
—Measurement Restart
lEE mres%ﬂ | l!c!lggy I

|
4.3.8.2-1 MU196040B Measurement 27 (PAM4 £—F)
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4.3.8.3 Pattern37

BB <4 —> DRI L Mask OREETBZLACEET, [Pattern] 570
LB MU196040A O [Pattern] #7 LRI T,

Test Pattern @ |’AH List |v|
[{PRBS |v| w
Length |'2”15-1 |v| bits

M8, | PRBS Inv 2171 n
PRBS 1 MSB o [ |" i =
Generator | iss, | PRBS Inv 2rl -
= -

Input Signal

Logic 2771 | ‘
DSy PAME MSB rilo. \POS |'|—b Error
Decoder | — . |
Logic 2111 [poe |v| Detector
LSB o | '—’

—Mask

Bit Mask
‘ (Block window) E External Mask E

4.3.8.3-1 MU196040B Pattern 47 (PAM4 £—F)

>
7
J
7
v
E|
V4
2
i
(3
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MU196040B-w42 FEC Analysis & 52 TV 25513, FEC ¥ — %4

TEET,

[6] PAM4 ED © m c

resute|measurement|@ ratiem [ o | mggmg

Test Pattern @ ’AII List ‘v‘
DRS-FEC Scrambled Idle 200G 4Lanes |v| m
Conformance to Standard: Conformed W Loading...

The PAM4 ED can synchronize RS-FEC patterns only in the followlng case.
- RS-FEC Scramble Idle pattern generated in the PAM4 P|

< Lane0
Logical RSFEC
Idle
patom | (544514 Lane? /l:: Lane |Lane 0| ||

Error

Detector
e 4+ 4

X Pre Code L
Input Signal 5 e Remover Gray Coder
Decoder gt lpos  |v iy ;}»m
b PAM4 PAM4 N
Decoder Loglc = Encoder 0 o1 10 11
i il g E on
Mask

Bit Mask -—
‘f (Block Window) - External Mask @

4.3.8.3-2 MU196040B Pattern 27 (MU196040B-w42 %)
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4.3.8.4 Input?7

ANAL BT = — 2D EETH2encEET, [B Input] #7121, Data &
&, Equalizer i &, 3L Clock B¢ ED 3 DOFIMNHVET, &K 4.3.8.4-11C
BRI O EE H AL ET,

#* 4.3.84-1 Input 7 DX FEIEE

IHH B
Data EEFEINI TNV R AN ORTE, BIUWE
U N OREZLET,
Equalizer MU196040B-x11 Equalizer £ %:FF|X Low
Frequency Equalizer & Decision Feedback
Equalizer Z#X &L £ 7,
Clock sy ODUAGTROR EZ L ET,

Result| Measurement |B Pattern

_Data
Input Condition @ |Smg|e—Ended ‘v‘ |Data |v|
Termination ® | GND |w| - | o000V

/AN

X AN
"'}"\V "’}"\V _
PN

_Equalizer

7
7
J
7
v
E|
V4
2
i
(3

Lo w Frequency Equalizer

Input == ‘ 0.000 | dB

Decision Feedback Equalizer

- B 0]

_Clock
Selection |Externa\ Clock |‘l'|
Operation Baud Rate ‘Auto |v|
Input Clock Freg ‘1.20-29.10 GHz(1/2 Clock) ‘

Delay W | []‘ @ mul ‘ D.DD|]| I ps
I Relative l | 0| mu Jitter Input ®

4.3.8.4-1 MU196040B Input 27 (PAM4 E—F)
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4.3.8.5 Capture’”7

ANSNIZRBR A — 0 T =2 WA TIRITLE S, "F—2 T —Z2OIDiA
DB, 151k, BEOEVIAATE NF =0 DFRIREATVET,

BiATe P —2 T —H DV A XX, PAM4 €—RTlZ 4 Msymbols (4 194 304
symbols), NRZ E—R Tl 8 Mbits (8 388 608 bits) T, BWiAAT /& —
7 —%% Number of Blocks T ELTZMETHEIL T, 7 uv sl Ll ¥ —r%

FORTEET,
% 4.3.8.5-1 Capture #TDHKRE TR RIEH
I5H B
Capture Mode NP — 2T —HOIIA R FTIRICE T EE

LET,

Capture Result Display

WY =0 T =B DWVIABKE THRDNZ—F
R o EEL £,

Condition

NG = T =B DAL PR T ik R ELE
ha—o

FEC Symbol Capture
Setting

FEC Symbol Capture E—RTD/ ¥ —F —
DI AR T EBLOERCET IR EEZL
ibﬁ—o

G1PamaED o [ZIIRY

Result | Measurement |E Pattern |@ Input |Capture | Logging | Miscl

_Capture Mode

Capture Mode |Sync Mode Capture

|VJ State ‘

I. I » Capture H risejair I

Capture Result Display.

Auto Launch |Capture Data

|v’| I Capture Data I I Error Mapping I

_ Condition

Number of Blocks

Trigger

Match Pattern / Mask

Match Pattern

"125
Capture Area |'After The Trigger |v|

|Match Pattern

M

M

00 00

Mask

00 00

4.3.8.5-1

MU196040B Capture 27 Sync Mode Capture %€

(PAM4 E—F)
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[6] PAM4 ED & PAM4|V

__Capture Mode

Capture Mode "FEC Symbol Capture |'| State | -

__Capture Result Display.

Auto Launch |Capture Data |v| | E ! EE !mrHapplma

_Condition

[ 1 1A || m
Number of Blocks |128 |V‘ ||I | II
N Y
—_— ||I| | | H |
Capture Area ‘Around The Trigger |v‘ Il‘l Ul ‘ I
L J AR ] J .
Trigger |'Intermittent Error Detect |v‘

_RS-FEC Svmbv‘—{Rs-FEc 200G 4lanes

FEC Symbui Length = | 0 |'| bits

mse] o | 1 | 2 [ §[ 76 o]
[Lsef o | ] 2> 9] 7[8 ¢ |

Codeword Length = |272 |v|FErCL§I:f;|;’m0Is //

Number of FEC EEEI------“-I |
e e TN I S N A N .

FEC Symbol Error Threshold n [ |‘,| ‘ 16 |
Bit Error (Uncorrectable codeword threshold) |~ )L )

H FEC Symbol Error

" 4|Lanel

< S ) B .

4.3.8.5-2 MU196040B Capture 27 FEC Symbol Capture %7€
(PAM4 E—F)

>
7
J
7
v
E|
V4
2
i
(3

1 [|IN AN ATDHE, 1 Block 53D /3%2— %%y 7F v LE 9, Number of
Blocks # [128] (ZE&ELT=HG, NIA D 128 RIFAETHE N F—0 T —HD
XX T FNE T LET,
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Capture Data B

Sync Mode Capture, Raw Data Mode Capture E—F B

T —HEXxTFxLizt% [Capture Datal &% >vF 9 2%&, Capture Data i
BRREINET, T 7T XL R Y — TRl —%, H£=T7— D
BN DONDINTEFT U TRRLET,

PAM4 E—R T2 HRL (0,1,

2,3) F7-1% 2 #E% T, NRZ ©—FTix 2 %%

FolT 16 EETT — 2 NFRSNET,

£

ZZ Tl Capture Mode 7% [Sync Mode Capture] DEXDfERF |
A FEARIZHBLE T, Raw Data Capture Oiffi SRR REH TlE—H D
KRREDSHER R, F-IRERN L0 E 4,

[12] [1]

e

00015808 |
00015840
00015872
00015904 |
00015936 |
00015968 |
00016000 |
00016032 1
00016064 |
00016096 |
00016128 |
00016160 |
00016192 |
00016224 !
00016256 !
00016288 !
00016320 !
00016352 !
00016384 !
00016416 !
00016448

23

FrrworWNOWRINW LR N RN W
ONNOWNORLWOWONNGOONW
P R FWWOWNOWRNNRWORN AN WN
NworrrNONNOWOOO R WO WW
PR ORWWWNNOWRNNRROWRNWN
cwwwnwrNECr Lo ON W WWN
FNNNONNOWORWNRE N - Www g
cwunrrooWNRRRrRRENOR RN W |
P WrPOWWWPWOWNNE P NWONWN |
O WoOCOLORLONNOONLONON

<

2]
I
I

Block Length (32768

Capture

Block. 1

L
E‘: Tigger Position 16128

TPV SymooT———]
PAM4 Symbol

! Notation | symbol(pama) v| [5]

Format Pattern v

1
I
1
| Eror-Rawsonal
1| [ ower0-1) E/M\dd\eﬂrszm/upper(Zua)

: [\ Middlerower(0w2) [N/ Upper/Middle(1e:3)
D| [\L/Upper/mmdle/mwermaz)

1

[6]

Move and Search

| pattern ]

Error Search

1|PaMa symbol

WONNOWONOOWOWWWNOOONW
CORUWONNNOWNNWERERLWENWRE -

Last Error
Block/Address.

Error Counts.
Upper/Middle/Lower

CaptureDepth

128 16293

=

340 4194304

[1|1]

4.3.8.5-3 Capture Data BIE (PAM4 £—F)

PAM4 £—FTlL, EOL VT T—BFAELZNIII > TR L)

ICFRRENET,

Lower

Middle

Upper

Middle/Lower
Upper/Middle
Upper/Middle/Lower

LARJLO-1
LARJL1-2
LAR)L2-3 [
LARJL0-2
LARJL1-3 [
LAJL0-3 fH

0
43854 IS5—4

ERELIZLARIL (PAM4 E—F)
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& 4.3.85-2 BREEBHFHME (PAM4 E—F)

B55 I5H PEREEEHE
[1] | Cursor Addr/ Cursor Addr: BAEDT oy INDO I — I NN ERFEREINET,
Position/ Position: XY T Ty LT —HBK (&7 ayr) OFRTONENFE
Pattern Addr IRSNET
Pattern Addr: SZ—2DP TCONENFTRINET,
Data 73—y = DIETFENLDNLEEZFR
PRBS /"% —r: 0 & prb DAL EZ FR
Az
Capture Mode 7% [Raw Data Capture] DEXZFY 7' F¥LizT —#
TIX Pattern Addr DFE/RMB " L7200 FT,
[2] | Block FRTHT I DOFFEFHELET,
4.3.8.5-1 ® Number of Blocks DIEECTHETEET,
[3] | Block Length Block Length 23 /REET,

4M symbols

Block Length =

Number of Blocks

Trigger Position

N TR AL IE DY 0~Block Length O&ifH CHRRINET,

Viewer Mode

Notation:
Format:
Pattern:

Pattern + Waveform:

Symbol(PAM4), BIN(MSB/LSB)
Capture Data #/RTUT7 DERFIEEZUVIEZ FT,
0,1, 2, 3DV RNER, 21T 2 #E (0, 1) For

TURNEITRE 4 ED PAMA 5 5 A A—T IR

4-67
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x 4.3.85-2 HREEBEM (PAM4 E—F) (i)

5H

M EEE

Error*

Error Symbol £72(% Error bit ® ML (BRAR) HERSIET,

Input Signal Decoder D&% EZ&-> T, PAM4 Symbol Error ® M5 (€ R
AK) LEANLNEDYES,

Input Signal Decoder 7% [OFF] ®&&(%, Raw Signal EFERENET,
Input Signal Decoder 7% [ON] ®& (%, Decoded Signal E&K RSIVET,

+ Symbol(PAM4) D65 :
Input Signal Decoder 28 [OFF] d&x

Lower Eye Error (0 < 1): TR
Middle Eye Error (1 < 2): W
Upper Eye Error (2 < 3): e
Middle/Lower Eye Error (0 < 2): FEh,
Upper/Middle Eye Error (1 < 3): ok th,

Upper/Middle/Lower Eye Error (0 <> 3): %k

Input Signal Decoder 2% [ON] D&x

MSB Error: IR
LSB Error: i
MSB+LSB Error: oA

+ BIN(MSB/LSB) D54

INS: Insertion Error (0 — 1) R
OMI: Omission Error (1 — 0) o)
Az
KTT7—DF = 7% ON/OFF §5ZL1128Y, Capture Data #/xTU7T
DEFRD ON/OFF BN TEET,

% : Capture Mode 7% [Raw Data Capture] DLX(Z¥v 7' F ¥ LIzT7 —4T
I, REH IR RSNEE A,
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x 4.3.85-2 HREEBEM (PAM4 E—F) (i)

&= I5H PEREEEHE
[71 | Move and Search XX T F X LIeT —ZDOFNS LTI ERBLET,
Pattern: FEEO/NF— e | On THREBETEET, VR (O,
1, 2, 3) THRELEXTHNERBLET,
Jump: FBELIET RL ARG — A=Y VEBEILET,
Head: XX T F X LTeT —H = DRI — Y NV E BB F
‘3‘0
Tail : XX T F Y LT —H A= DI RIS — Y IV EBEIL
iba—o
Address: FBELIT RV R — IV ERBEIL £,
Trigger Position:
N B ERH LT R A — Y V2B EIL £,
Forward Next: [Pattern] CTEEL /¥ — Al —ET DX —%Hi )
WZHRERL, R TFOMBICh— IV EBEILE
b@‘o
Backward Next:
[Pattern] TRELT-Z =N —FT /8 — %% 51
BB, ROon->T= AT OB — Y VERBEILET,
Line: Capture Data FRTUT D, 1 {THIZ0DOFETHEFREL
ij‘o
[8] | Error Search* BT AT —DHE =T —ORIEAfREL TRRLET,
Continuous Error:
R T HTT — O A fFEELE T,
Search Mode M & E &
PAM4 Symbol 1~256 PAM4 symbols,
1 PAM4 symbol 27>~
Bit 1~256 bits, 1 bit A7~
GE—% (=) 238 E (=) THRELET,
Target: MR THTT— DO RINLET,
Upper Eye, Middle Eye, Lower Eye, All
+ Input Signal Decoder 28 [OFF] ®&x
Upper Eye, Middle Eye, Lower Eye, All
+ Input Signal Decoder 28 [ON] D&x
MSB, LSB, All
[9] | Capture Data &R™ | ¥¥ 7 F¥LizT —% (=7 —IFREB AR BoAL 0,1, 2,3) F
U7 7213 2% (Bin) THEARSN, =7 —NEAELZ VR MEI=T—OFEN Y
B TERRINET,
Viewer Mode @ Format % [Pattern + Waveform] (ZFE T 5L, PAM4 /¥
B A A= PFIRSINET,
Az
Capture Mode 7% [Raw Data Capture] OEZXDFERTIZITT—IFH
IEFRRSNERA,
[10] | Block ##) RRTHT O 7B R LET,
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FLE TIYr— 5 DEE

x 4.3.85-2 HREEBEM (PAM4 E—F) (i)

=

=

5H

M EEE

[11]

Capture fti &R ™

X T F ¥ LInT —H RO T — iGN T RSN ET,
First Error: BN T — R LT E T O 7 vy 7 B X O R ARFER
IRSINET,
Last Error: WBRICET =R L E T O7 vy 7B X O R ARFER
IRSINET,
Error Counts:
Symbol(PAM4) D4 :
Input Signal Decoder 78 [OFF] O&Xx
27 ay 7Ty =7 —#% Upper Eye, Middle
Eye, Lower Eye BlllZFRLE T,
Az
—ODDTT—INEED Eye THY U RENDGAENRHVET,
)
Middle/Lower (0 < 2) ®=7—(%, Middle & Lower CTHV > h&ivE
R

Input Signal Decoder 28 [ON] D&x
7 my 7 TChHU LT — ¥ % MSB, LSB,
MSB+LSB(Total) 5lIZFRLET,

BIN(MSB/LSB) @54
BTy THY LT T7—#% Insertion, Omission,
Total BNZFERLET,
Continuous Error Counts:
Error Search @ Continuous Error Ti% /€ L7-#HTT—
DENPFTRESIET,
Capture Depth: ¥ 7' F XLz T —Z 2ROV HRIVENERINET,

File

XY T T XFERL = DRIT, BLOX Y7 F il ROGmAALELET,
Save: X S FXfERT =2 T F Y LI E =TT 7 AT
RAFLET, RAFET7 7 ANV OFEEIZLL FO LBV TT,
Symbol(PAM4) Capture File (*.scap):
Capture Data B[ CORERDOFERRIMEHLET,
Symbol(PAM4) Capture File (export) (*.txt):
TT—NERE G AT I = T ANVERF CEET, RAT
L7774 0% MU196020A, MU196040A, ¥ X O
MU196040B @ Pattern Editor CrtAiATel &N TEE
bg_‘o
Open: MERTFANETRAPIAANTEY T T fEREFERTEE
bﬁ‘c
JLIE 72 scap THRAELEXSY Y F v 7 — X
(Symbol(PAM4) Text) Z &t/ iAFx, Fx 7 F ik Lok
~LET,

Az
Capture Mode 7% [Sync Mode Capture] @ & XiZ [Raw Data
Capture] THxXY 7 F X LIz F—r D77 A NERIKE, =7 —FHRNIE
LSERSNERE A,
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4.8 Fla2—NTIVr—a>

[12] [|1] [2]

| Capture |

R R ettt \
( e J|Cursor Addr 0x00000000  Position 0x00000000  Patter Addr 0x00002A6F |

( 0D D1 702°+03 704 505 106 707 =08 FOGTOA+IB FOCTODOE RO F10 11 T2 +13 FAFI5+T6 ~ =
0x000000q0 [40]48 7E 4E|FA 59 E2 2B B3 06 55 EA 03 83 F6 F7 [ia] maser Poston 763
0X00000030 C9 CF 4B 5C 44 36 67 4A AC 40 16 7F 8A FE C1 F9 L
0x00000030 7B E8 E7 8D AE D2 19 13 A9 96 OA 8B CO C7 7D 6C
0x00000030 FO 95 DC 83 34 F5 45 CO 63 7E B4 F8 45 EE 63 9A 1

Block. 1

BlockLength (65536

Viewer Mode

Notation  |Hex(Byte)

0x00000040 B6 A0 48 3E 4F 7A 5C E2 35 B3 42 54|72 06 D3 E9 ||Format  |Pattem

0x00000090 17 89 8E CA D9 41 28 79 OE E9 D9 8B|2A C5 01 61 o

0x00000080 F8 BB EC 67 96 AE 88 18 CF AD 5E 10 3B 9F 66 BC !

0x00000070 A8 74 OE C7 D9 6F 28 9D 0C B1 D4 58| 25 EB 23 !

0x00000080 85 36 E1 49 B8 4A 6E 42 9A 70 A2 DC 31 37 59 4C ! ns  Vow  [Ynsiom
0x00000090 28 57 OE 0D DB D3 27 15 2D 81 12 F9|91 EA 9B 80 i N
0x00000040 A6 FC 29 F7 0B CD C7 53 6C 14 97 84|8E E4 D9 AS [
0x00000080 2A 21 03 39 F5 6B CO 87 7C EC F5 95 C2 83 70 F4
0x00000040 DD C5 33 61 54 B8 04 6F E6 9F A8 BE| 0C 7B D6 E7
0x000000B0 09 AD CA 13 43 94 76 86 C8 E9 4D 88|52 CE 11 5B
0X000000é0 98 26 AF 28 1D OF B1 DE 5B 3A 25 63 20 B5 3C 41
0x00000080 76 78 CA ED|41 90 7A 9E EO B9 BC 6A[EBI 82 C8 F1
OXOOOUOIdU 4D D8 53 2E 15 1B 81 A6 FA 29 E3 0B B5 C6 43 6A
0x00000170 74 82 C4 F1 65 D8 A3 2C 35 17 41 8C 7A D6 E1 09
OXOOOUOIiU B9 CA 6B 42 84 70 E6 DD A9 32 09 53 C8 17 4F 8C
0x00000130 5E D6 39 0B 69 C4 8B 64 C4 AS 64 20 A7 3C 2D 77

1

1 Move and Search.
| Pattern
@) [Tume e T
| C J J
1 _Error Search.

1 continuous Error z 1 bit

O )

0)(0000014{0 10 CD 9D 52 BO 10 5F 9E 3E BB 78 64 EE A5 98 22 E‘
[Gainlnkeleinlnbeieinbuieieb bbbl e teteeebetelnie [9]
e = e
First Error Last Error Error Counts E(::rt\g::;tss CaptureDepth 1 0]
1 ‘ 992 128 65504 4224 4163 ‘ 8387 8387 8388608

[11]

4.3.8.5-5 Capture Data BiEm (NRZ E—F)

#*4.3.8.5-3 HEHBFHM (NRZE—F)

IHH

HEEE

Cursor Addr/
Position/
Pattern Addr

Cursor Addr:
Position:

BUEDT vy 7 N — AL B E RS ET
FyTFyLicT =k (&7 ry7) OFTOMENE
RENET,
= DR TOMBRFRSNET,

PRB = DS OAL R FoR

0 MR I A> DO 2 Fo%

Pattern Addr:
Data /~F—2:
PRBS & —:

Az

Capture Mode 7% [Raw Data Capture] DEXZFY 7' F¥LizT —#
TlX Pattern Addr ODZFARN“---"L720F 9,

Block

RRTHT I DFEFERELET,
4.3.8.5-1 ® Number of Blocks DfEF TR ETEET,

Block Length

Block Length A& RSILET,

8M bits
th =
Block Leng Number of Blocks

Trigger Position

N TR AL IE DY 0~Block Length O&ifH CHRRINET,

Viewer Mode

Notation:
Bin
Hex(Byte)

Format: Capture Data &~V 7 OERRFIEEZYIVEZ T,
Pattern: 235 (0, D) F72iT 16 K (0~9, A~F) OXLFHIFIR

Pattern + Waveform:
2 %% (0, 1) /RE NRZ G HBAA—TFR
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FLE TIYr— 5 DEE

% 4.3.85-3 HEEHHM (NRZE—F) (HiZ)

&5 HH FEEEEEH
[6] | Error* Error bit @ }L#I (B RA) BFRENET,
INS: Insertion Error (0 — 1) IRh,
OMI: Omission Error (1 — 0) A
INS/OMI: Insertion and Omission Error &4

Az
Viewer Mode @ [Notation] % [Hex(Byte)l LL7-3%& T, [RAILTRL
AIZ INS & OMI Ol ALTzLE, ZOEIEH B CRRSNE
R
¥, K T7—DF =v 7% ON/OFF §5ZL125Y, Capture Data /=~
U7 DOEFRRDO ON/OFF N TEET,

[7] | Move and Search

XX T FXLioT —HOFns 2 #Ex (0, 1) T2k 16 #%k (0~9, A~F) T
FRELI- X TFH MR LET,

Pattern: EEO/RE— %« | On TRETEET,
Jump: FRELIT RL AR S — N — I VBB £,
Head: XY I F X LT-T —HE— U DIEHICH— Y NV BB E
‘3‘0
Tail: X T F Y LIeT —HRE = DRBRBICH— NV EBEIL
iTO
Address: BELETRLANMEICH— Y VEBEILET,

Trigger Position:

N A ZEBRH LT RV A — Y VERBEIL £9,

Forward Next: [Pattern] CTEEL /¥ — Al —ET DX —%Hi
WZIRFBL, oo BITEOMEIC— I VEBEILE
ba_‘o

Backward Next:

[Pattern] TRELIZ/NZ — N —E$ 12— %1405
ITRERL, Ao ole GBI E OB I —Y N EBEILE
‘3—0

Line: Capture Data FRTVT D, 1 {THIZ0OEREERTEL
i‘a—o

[8] | Error Search*®

Hr T AT —D_ETT—DEEAIEEL TMREBELET,
Continuous Error:

MR DT —DHHR AR ELET,

1~256 bits, 1 bit A7 >~

FME—% (=) F3ME (=) TRELET,

% : Capture Mode 7% [Raw Data Capture] DLX(Z¥v7'F¥LIzT —4T
I, A B IFFRRSNEE A,
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4.8 Fla2—NTIVr—a>

% 4.3.85-3 HEEHHM (NRZE—F) (HiZ)

&5 HH FEEEEEH
[9] | Capture Data FnT | ¥¥ 7 FriER (=7 —FMEZTATCRER) 25 2 # (Bin) £ 16 5K
U7 (Hex) THERIN, =7 —0RAELFEYMIZT —OFEENY B THERS
nFEJ,
2 HEHF RO EX|Z, Viewer Mode @ Format % [Pattern + Waveform] (2
RET AL NF = A A=V INFRENET,
pr
Capture Mode 7% [Raw Data Capture] DEZDFERTIT=T—1FH#H
IEFRRSNERA,
[10] | Block ¥} TR THT IR LET,
[11] | Capture fiEHRFR* XY T F ¥ LIoT —FRRO T — R RN ERENET,
First Error: BN T =R LT E T O oy 7B LN R ANRE
RENET,
Last Error: BB T =R LT E T O7 vy 7B IO R ARER
RENFET,
Error Counts: &7 vavyZ7Thyr N 7T —%% Insertion, Omission,
Total ANZFERLET,
Continuous Error Counts:
Error Search @ Continuous Error TRREL-E Y MED
EHir o7 — BN ERESNET,
Capture Depth: ¥+ 7' F¥LicT —Z 2RO Y MINERINET,
[12] | File X T F G R AR — L DIRAE, BIOX Y7 F v ROF AR ELET,

Save: X T TR T —H X T T LTI — BT AV
RAFCTEET, RET7ANVOREEIZLL FOEEBY T,
BIN(NRZ) Capture File, HEX(NRZ) Capture File (*.ncap):
Capture Data B[ COREROFERRIMEHLET,
BIN(NRZ) Capture File (export), HEX(NRZ) Capture File (export)
(*.txt):
TI—NEREBGATIENG = T 7 AN E R TEET, RAF
L 727 7 A4 1T MU195020A , MU195040A ,
MU196020A, MU196040A, ¥ X O* MU196040B @
Pattern Editor THiAIATLZENTEET,
Open: MERT AN ETRPIANTERY T T fiEREBHERTEE
‘a_‘o
JEBE 728 neap TIRTELTZFY 7 F v 7 —4 (BIN Text,
HEX Text) Z#t/iAAr, Xv 7Ty e RRLET,

Az
Capture Mode 7% [Sync Mode Capture] @ & XiZ [Raw Data
Capture] THxXY 7 F X LIz F—r D77 A NERIKE, =7 —FHRNIE
LSERSNERE A,
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Fa4EFE TITYr—a DEE

+ FEC Symbol Capture E—F

T —HEXxTFxLizt% [Capture Datal #%>vF 3 2%&, Capture Data 1Hifh
MERINET, F¥ 7 FrLIchB = TR —%, =7 — 0D
DO DLINTAFITUTRRLET,

PAM4 &—RTiIT A0 (0, 1,2,3) £/ 25T, NRZ ©—FTid 2 #%
F721T 16 EETT —H D FRSNET,

2
ZZTlX Capture Mode 23 [FEC Symbol Capture] D&ZDiE R Rl
[ FEAIZEA L E£9°, Sync Mode Capture ©—RERICHREDORIAIX
BRELET,

[1|0] [11]

| Capture
MSB:  Cursor Addr 16196 Codeword Pos 6:32:LSB Pattern Addr 1305926 Rt 7]‘ 1
r_o_________TU______——50————————30———‘BlnckLength 32760 PAMA Symbol [ ]
+ - i b
00016050 MSB | 100010110101010010111000101100 E||‘"99”’“““°"°=\&_[2]
000160501SB | 111011001110000101010000010101 ! 32 | Fec symbol
: 2
00016080MSB: 100010000000100101010011110010 | -Viewer Mode [3]
00016080LSB |~ 101110010000011111100110011111 | [Nomton  [antsanss) ~
00016110MSB |} 0110101010111011fl1010001000111 e T
000161101SB | 1101101110101100110011101f@ooo !
00016140MSB ! 0011110011111100[0100011000010 :'E"""Dm""’s‘g”a‘i
000161401SB ! 00000100100100100101101011f100 | __[4]
1
00016170MSB | 000110000010100101111111110010 o &ns M om
00016170158 | 10001 1ff0110111010111101000[0J010 |
00016200MSB1 001001111001100010110111010110 !
00016200LSB | 110111001110011010110011001110 :Mma"ﬂs““" [5]
00016230MsB ! 010110110001100000000110001011 T
000162301LSB | 01000110100000110001/0100001101 | [rget  [an M
00016260MSB | 110101100010011100010001010101 | [T [T [T T
000162601SB | 100000010101011011111000010001 ‘
1 | Codeword Head Positionjump 6]
00016290 MSB | 011000001001011011001001010000 ——|
1
00016290LSB|\001100100001100111000111010100 EF! N < > i
~ErrorSearch
% 1o i earchMode | FEC sy -
FirstBlock  Previous Block Next Block Last Block ntinuous Error | = || 1|Fec symbol
st Error Casterror Total Error Counts S T g p—— S —
S Errootel e FEC Symbol Eraroal FEC Symbols ot [an v
wse| 1 [ 1616 128 [ 1619 1024 | 4193280 1024 [ 419328 4193280 lEJ\_[7]
e | 1 | 36 128 | 1619 1502 | 4193280 1502 | 41932 4193280 s |l | J

I \
| \

[9] [8]

4.3.8.5-6 Capture Data ElEi FEC Symbol Capture i%7E (PAM4 E—F)
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5 4.3.8.5-4 FEC Symbol Capture 3% EIE B (PAM4 £—F)

5H

HEEE

Block Length

Block Length 23/ R&1E9, 1IFEC Symbol KIZifi7=72 ey NI BTV #;ET
iﬁ‘o

_ 4M symbols
Block Length =
ock Leng Number of Blocks

Trigger Position

N TR AL IE DY 0~Block Length O&ifH CHRRINET,

Viewer Mode

Notation: Symbol(PAM4), BIN(MSB/LSB)

Format: Capture Data &~V 7 OFER R FIEEZYIVEZL 7,
Pattern: 0, 1,2, 3 DV RNFIR, 2k 2 (0, 1) For
Pattern + Waveform:

Symbol(PAM4) D& xX: URVETRE 4 ED PAMA4
BIAA—VERIR

BIN(MSB/LSB) Dkx: 218 (0,1) FRENRZAF
FAA—TFRIR

Error

Error Symbol £72(% Error bit ® L] (RAR) HNERSINET,

Input Signal Decoder D&% EZ&-> T, PAM4 Symbol Error ® M5 (€ K
K) EXANVNEDVET,

Input Signal Decoder 7% [OFF] ®&(%, Raw Signal EFERENET,
Input Signal Decoder 7% [ON] ®O& (%, Decoded Signal E&K RSIVET,

+ Symbol(PAM4) D355 :

Input Signal Decoder 28 [OFF] d&x

Lower Eye Error (0 < 1): TR
Middle Eye Error (1 < 2): W
Upper Eye Error (2 < 3): HE
Middle/Lower Eye Error (0 < 2): FEh,
Upper/Middle Eye Error (1 < 3): ok th,
Upper/Middle/Lower Eye Error (0 < 3): %k

Input Signal Decoder 2% [ON] D&x

MSB Error : D)
LSB Error: i
MSB+LSB Error: oA

+ BIN(MSB/LSB) D56

INS: Insertion Error (0 — 1) DN
OMI: Omission Error (1 — 0) )
Az
K TT7—DF = 7% ON/OFF 3521128V, Capture Data F#/RTU 7T
DEFRD ON/OFF BN TEET,
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FLE TIYr— 5 DEE

% 4.3.8.5-4 FEC Symbol Capture X FIBEE M (PAM4 E—F) ($X)

&5 IHH FEEEEEM
[5] | Move and Search XX T F Y LImT —Z DR LFHNERBLET,
Pattern: FEDORF—2FeQ | Qn TRRTEET, vorr O,
1, 2, 3) CHRELI-XFINEHMBLET,
Jump: FRELIZT R ARRE— NI — Y NV BEILE T,
Head: XX FF LT —EANZ— DS — Y VB BB E
‘d‘O
Tail : XN T F X LTmT —FRE— L DFEB R — NV EBEIL
iba—o
Address: BELETRLRACH— I VEBEILET,

Trigger Position:
MNITEBHE U7 R A —Y Ve BEIL £9,
Forward Next: [Pattern] CTRELIZ/F — Al 535 = %RHiHTIZ
WRZL, RODST-GAITFDONEIZ—Y NV EBEILF 9,
Backward Next:
[Pattern] THRELI-Z— NI —BT H 2 — %1% T2
BRERL, ROmoT i BIZ OB — IV EBEIL £,

Line: Capture Data F/RTIVTD, 1 THIZ0DFETHEFREL
i‘?‘o
Target: FRER T HTT —DOFEFEA IR £7,
BIN(MSB/LSB) Dlx: MSB, LSB, All
[6] | Codeword Head X7 FyLicT —2OH )5 Codeword DIEEHA TR L F 7,
Position Jump
[7] | Error Search BT AT — 0T — DA TR EL TREBELET,

Search Mode:  fERE—REZELE T,
FEC Symbol: FEC Symbol Hf. C=T7—%3BEL £7,
Symbol: PAM4 Symbol HA. C=T7—% R LE T,
Bit: Bit AL C=7— AR L £7,
Continuous Error:

BRI DT — DGR ELE T,

Search Mode D& E i
FEC Symbol 1~256 FEC symbols,
1 FEC symbol 27>~
PAM4 Symbol 1~256 PAM4 symbols,
1 PAM4 symbol 27>~
Bit 1~256 bits, 1 bit A7~
FE—% (=) 3k (2) THRELET,
Target: MR THTT— OB RINLET,
+ Input Signal Decoder 28 [OFF] O34
Symbol(PAM4) D&xX: Upper Eye, Middle Eye,

Lower Eye, All
BIN(MSB/LSB) D&x: MSB, LSB, All
- Input Signal Decoder 23 [ON] D54
Symbol(PAM4) X0 BIN(MSB/LSB) D&
MSB, LSB, All
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% 4.3.8.5-4 FEC Symbol Capture X FIBEE M (PAM4 E—F) ($X)

&= I5H FERERE I
[8] | Capture Data FnT | ¥ 7 F¥LicT —% (=7 —FWMEGATRER) Brrrnr 0,1, 2,3 F
Uy 72iZe b 0, 1) TRREINET, TT—DBDRBAELZV A NLVERIFE Y NI
T —OFENE R TRRINET,
Viewer Mode @ Format % [Pattern + Waveform] (ZF%E T D&,
PAM4/NRZ /7 —2 A A= NFIRENET,
[9] | Capture fifHFR X v T F ¥ LInT —Z 2RO T — RN FRENET,
First Error: BN — 2R L& O7 vny 7B LT R ARFEK
IRESIET,
Last Error: BZRICT— 2R LEITO7 ny 7B LT R AR
IRSIET,
Total Error Counts:
BTy AT NI EF =T — e N AR R LUE
hﬂ‘o
Total FEC Symbol Error Counts:
E7 vy ThHY NI EE FEC Symbol =7 —%lhv
VN EFRLET,
Capture Depth: ¥ 7' F XLz T —ZREDOV L HRIVENERINET,
[10] | File XY T T XRERL = DRIT, BLOX Y7 F il ROGmAALELET,
Save: XY S FXFERT —H XX T F XY LI E =TT 7 AT
BRAFTEET, RIET ANV ORI, FOLEBV T,
Symbol(PAM4) Capture File (*.fscap):
Capture Data i TO#RE RO FRRFIMHEHLET,
Symbol(PAM4) Capture File (export) (*.txt):
T IEWME G AT E = T AN E R TEET, RIF
L7774 0% MU196020A, MU196040A, ¥ X O
MU196040B @ Pattern Editor CTHiAIATLIENTEE
bﬁ_‘o
Open: FERT AN EBFIANTEY T T EREHERTEE
ba_‘o
JEBR -7 fscap CIRAFLIZX Y 7T v T — X &G A, fk
REFRLET,
[11] | Codeword Position Codeword Pos: F¥7FxL7=3%—>D Codeword JCEANSDAL E M
IRESIVET,

4-77

7
7
J
7
v
E|
V4
2
i
(3



Fa4EFE TITYr—a DEE

[10]

[11]

0
00032250{ 001011010
00032280 | 001000011
00032310 | 101010011
00032340 | 000110010
00032370 | 011110000
00032400 1 100011011
00032430 | 001001111
00032460 | 110110001
00032490 | 101001000
00032520 | 110111 10
00032550 ! 00100000
00032580 ! 011010100
00032610 ! 111111111
00032640' 000010111
00032670 ' 100010111
00032700 | 111001010
00032730| 001001110
00032760| 111001001
0003279(7' 110010001
00032820| 110100100
00032850| 111101011

Codeword Pos 7:57

Capture

Patter Addr 7350080

[ Tioger Position (32570

Block.

Block Length

| bit
1

- Viewer Mode

(1]
[2]
[3]

j [Netation |in

J|Format  [paccern

} Error

1

1

| & Vo

_Move and Search

rattern

() ) (e

- Codeword Head Position Jump.

sl ]

[4]

[5]

6]

_Error Search
Search Mode

ontinuous Error |

[Fec symbol |

1|FEC symbol

T

]

1128
FirstBlock Previous Block NextBlock LastBlock
First Error Last Error Total Error Counts Total FEC Symbol Error Counts | o \
Block/Address Block/Address Bit Error/Total Bits FEC Symbol Error/Total FEC Symbols [ ©2PtureDep!
1 32506 128 32576 1024 | 8387570 1024 | 838756 8387570

(7]

=

4.3.8.5-7 Capture Data [EHE FEC Symbol Capture

|
9]

[8]

RE (NRZE—F)
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% 4.3.8.5-5 FEC Symbol Capture X FIEH M (NRZ E—F)

E5 IHH FEEEEEM
[1] | Block Length Block Length 73#/~r&E 7T, 1IFEC Symbol FlZiifi7=72 &y MIEI#ET
iﬁ‘o
_ 8M bits
Block Length = Number of Blocks
[2] | Trigger Position N F R HALIE 7S 0~Block Length O TR RIILET,
[38] | Viewer Mode Notation:
Bin
Format: Capture Data &~V 7 OERRIFIEZYIVEZ 7,
Pattern: 215 (0, 1) OLTFHIER
Pattern + Waveform:
2 %% (0, 1) /rE NRZ G H5AA—TFoR
[4] | Error Error bit @ }L#I (B RA) BFRENET,
INS: Insertion Error (0 — 1) IR,
OMI: Omission Error (1 — 0) O
E:
KT —DF =v7% ON/OFF +5ZL12L5Y, Capture Data £~ 7
DO F <D ON/OFF N TEFET,
[5] | Move and Search X7 FrLioT —2OH0n 28 (0, 1) THRELIZCTFHNEMRLET,
Pattern: FEONRZ— %40, | Qn TR TEET,
Jump: FELETRL AR E— N — I VBB £,
Head: X TS F LT —FRNE— L OSETEIC T — YV EBEIL £
‘a‘o
Tail: X T F Y LImT —HE = DRBRBICH— NV EBEIL
ibﬁ‘o
Address: FBELETRUVANBICH—Y NV ERBEILE T,

Trigger Position:
N A EBRH LT RV A — Y VERBEIL £9,

Forward Next: [Pattern] T EL /¥ — Al —8T DX —%Hi
WZIRFBEL, oo B8ITEOMEIC— I VEBEILE
‘3‘0

Backward Next:
[Pattern] TEXELTZ/Y — NI —HT D\ — %tk )i
ICRFBEL, BODoT 83T OMEIC T —Y VEBEIL &
‘a—‘o

Line: Capture Data £#/RTUT D, 1 {THIZVDO R %

HELET,

Codeword Head
Position Jump

XY T F X LI2T —ZDH)E Codeword DYCEHZ L £,
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% 4.3.8.5-5 FEC Symbol Capture 33 FIBEB## (NRZ E—F) (%)
&5 I5H PEREEHE
[7] | Error Search BT AT — 0T — DA TR EL TREBELET,
Search Mode:  ERE—REEELE T,
FEC Symbol: FEC Symbol Hf. C=T7—%5EL £7,
Bit: Bit L C=7— %R L E£7,
Continuous Error:
MR DT — DM AR ELE T,
Search Mode D& E i
FEC Symbol 1~256 FEC symbols,
1 FEC symbol 27>~
Bit 1~256 bits, 1 bit A7~
FE—% (=) 3Pk (2) THRELET,
[8] | Capture Data FnT | F¥ 7 F ¥R (=7 —FHMEFZALRER) 28 2 #E (Bin) TR RS, =
ur F—NRAELZEYMIZT—DENY A CERREINET,
2 EHFRIRDOEEIZ, Viewer Mode @ Format % [Pattern + Waveform] (Z
RIETDENRI = A A=V NEREINET,
[9] | Capture fEHFR XS F ¥ Lo T —H RO T — S RN ERENET,
First Error: RN T =2 R LIZE T O7 0y 7B L OT RL A3 %
IRSINET,
Last Error: RERICTT— 2RI LIZE T O7 0y 7B L OT L A3
IRSINVET,
Total Error Counts:
BTy AT NI BRI =T — e MR E R R LE
ha‘o
Total FEC Symbol Error Counts:
E7 vy ThHY NI A5 FEC Symbol =7 —%lhv
YMIERRLET,
Capture Depth: ¥ 7F¥LizT —X KOV RNVEBMNERSVET,
[10] | File TN T FHERE AT =V ORI, BLOF YT F A fEROFERALZLET,
Save: XX T FXRERT —HEXRN T F ¥ LTI = BT 7 AN
BRAFCEET, T 7ANVORIETLL FOLEBY T,
BIN(NRZ) Capture File, HEX(NRZ) Capture File (*.fncap):
Capture Data /i TO#E RO FRRFIEHALET,
BIN(NRZ) Capture File (export), HEX(NRZ) Capture File (export)
(*.txt):
T IGME G AT NG = T AN ERAFTEET, R
L 727 74 i MU195020A , MU195040A ,
MU196020A, MU196040A, ¥ X T* MU196040B @
Pattern Editor THiAIATeZENTEET,
Open: FERT AN EBFIANTEY T T EREHERTEE
ba_‘o
JEBEF2Y fncap CTIRIFLIZX YT F v T —H &G riA I,
fEREFRTILET,
[11] | Codeword Position Codeword Pos: F¥7'F v L7 %—>0 Codeword JEHANHLONLE H3FE
RSINET,
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Error Mapping B
Capture Mode % [Sync Mode Capture] (Zi%ELTT —HXZHiATe L,
Error Mapping BfiZ & <~ CT&ET,

T —2EX %7 F 1% [Error Mapping] %#%>F 3 %&, Error Mapping [ ifi
NFRENET, I 7Ty LIZRB F—0 DT — AN H RIS T VK
2, X T TF LT ay I DRRA A=V RERREINET,

PAM4 E—R T VRNV TT—%, NRZ E—RTIIE b7 —2FRLET,

2
AM%EEIX Capture Mode % [Sync Mode Capture] (Zi%EL7-E&I2fE
HT&E9, [Raw Data Capture] 35X [FEC Symbol Capture] (2%
ELZEXIZIIMEHTEERA,
[1] [3] [4] [9] [61, [7], [8], [9]
i i Capture Er|or Map JI_ . X‘
Symbol Pos. 1 ' .anwer widdle () Uppdr :::::M :, 1 ‘: le Op _[11]
S| | - B | @ remier | | SR
If _______ N 1 / :
2—{EI& —
" 0]

4.3.8.5-8 Error Mapping EIE (PAM4 £—F)
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% 4.3.8.5-6 Error Mapping 32 EIE B M (PAM4 £—F)

55 I5H P REEEH
[1] | Position A=Y WALEIGRPERSIVET
Symbol Pos.: Ty BN I — Y NMLE D RNV TR RSIE
‘a‘o
Row: Error Mapping /R 728D — )L OFE T AL &
PTECRRSNET,
Column: Error Mapping #/RTU 728D — )V ORE T [0 &
DHELCRIRSNET,
(2] | B/ R R 2 LR, ML ET,
PER (®): 2,4, 81%

fi (&): 1/2, 1/4, 1/8

E:

1 f5HRROEE, 1dot 28 1 symbol ZFLET, 1/2{5DEZD 1 dot 1% 2
symbols ##&L £ 77,

[3] | Search T — I AN ST T — I B AR ELUET,
ARz () BUEMES EH T —FENTT—% %R
TRy (Le): BUEALEDND F AT —HFLNWTT7—2M5%R
HrRzy (7)) BUENENSA AT —HKITWTT —% R
Rz (8] BUEMENSLEF R CT—HFLOTT —52 MR
(4] | Error Error Symbol O MfI| (ARA) NERSNET, =T AR 13K

BTERRINET,
Input Signal Decoder 78 [OFF] O&lXx

Lower Eye Error(0 « 1): IR
Middle Eye Error(l < 2): o)
Upper Eye Error(2 < 3): HE
Middle/Lower Eye Error(0 « 2): i)
Upper/Middle Eye Error(l < 3): okt

Upper/Middle/Lower Eye Error(0 « 3): %5

Input Signal Decoder 2% [ON] D&x

MSB Error: TR,
LSB Error: oy
MSB+LSB Error: Jioaea)

Az
Error Mapping &~V 7 &g/ NERLT2EE, 1 dot 12 2 FEfHLL Eoo =
T=NEENLG G, IRETERRSNET,
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$ 4.3.8.5-6 Error Mapping X E1EH M (PAM4 E—F) ()

B5 I5H PEREEHE
[5] | View Length Error Mapping #/RTVT DT —XFROPTVIRIN EEZHELET,
256 symbols~Block Length, 8 symbols step
[6] | Block No. #1795 Block D& 5 &8I £,
4.3.8.5-1 ® Number of Blocks DIEFCTHETEET,
[71 | Number of Captured | ¥¥ 7 F ¥ L7 oy /MR FRRINET,
Blocks
[8] | Block Length Block Length 23 /REET,
_ 4M
Block Length = Number of Blocks
[9] | Trigger Position N TR AL IE DY 0~Block Length O&ifH CHRRINET,
[10] | Error Mapping F /&~ | 7y /2 Lila T —DHIEN RN F RSN ET,
=7
[11] | File Open Capture Data [ CORAFLIZHE R 7 7 AV % 55i7+iA AT Error Mapping i

RaFoRLET,

JEIET-3 scap CERIFLTZXF Y7 T v 7 —4 (Symbol(PAM4) Text) % Hi/riA

Ir, FERERRUET,

Az
Capture Mode 7% [Sync Mode Capture] @ & XiZ [Raw Data
Capture] THxXY 7 F X LIz F—r D77 A NERIKE, =7 —FHRINIE
LSERSNET A,
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[1] [3] [4] [51 (6], [7]. [8], [9]

[ Capturd Error Map x

¢ . .
[2] 1 : a 9 "‘: View Length 256|  Tigger Position

4.3.8.5-9 Error Mapping EIE (NRZ £—F)

% 4.3.8.5-7 Error Mapping %€ 18 H il (NRZ E—F)

IBH

HEEE

[1] | Position

B = NALEINFTRSILET,
Bit Position: Ty RN D A= NANLEPE Y METER RSN ET,

Row: Error Mapping /R 728D — )L OFE T AL &
DPTECRRSNET,

Column: Error Mapping #/RTU 728D 70— )V OREJT AL &
DHELCRRSNET,

(2] | Bk R R 2L, ML ET,

PER (®): 2, 4, 81

i (R): 1/2, 1/4, 1/8

Az

1f5ERDEE, 1dot N 1 bit ZELFET, 1/2 5DEED 1 dot I 2 bits
ERLET,

[3] | Search T — I AL ST T— I B AR ELUET,
EARZ (T8 BUEMED S EH T —FENTT—% %R
TRy (Le): BUEAMLEDND F T LT —2HR5R
HxRzy (5 BUENENGA AT —HKITWTT —% 5K
fersy (C8]): BUENLENSLEF R C—FL T — 2R %R
[4] | Error Error bit O LB (ARA) NERSIVET, =7 —DNHNE Y MNIKATER

SNET,

INS: Insertion Error (0 — 1) R
OMI: Omission Error (1 — 0) )
INS/OMI: Insertion and Omission Error # £
Az

Error Mapping /R 7 Ziffi/NRRL72EE, 1 dot IZINS & OMI @
W DOET—NEENLGAIL, FOTERINET,
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% 4.3.8.5-7 Error Mapping 52 EIE B ## (NRZ E—F) (i)

&5 I5H PEREEEHE
[5] | View Length Error Mapping #/RTVT DT —XFROPTVIRIN EEZHELET,
256 bits~Block Length, 8 bits step
[6] | Block No. KRTHT Oy I DFFEHELET,
4.3.8.5-1 ® Number of Blocks DEE T ETEET,
[71 | Number of Captured | ¥¥ 7 F ¥ L7 oy /MR FRRINET,
Blocks
[8] | Block Length Block Length 23 /REET,
_ 8M
Block Length = Number of Blocks
[9] | Trigger Position N TR HALIE DS 7 vy 7 D 5E8H 0~ Block Length OFiPH TR RINET,
[10] | Error Mapping F /&~ | 7y /2 Lila T —DHIEN RN F RSN ET,
=7
[11] | File Open Capture Data [ CORAFLIZHE R 7 7 AV % 55i7+iA AT Error Mapping i

RaFoRLET,

JEIEF2S ncap TIRIFLIZFR v 7 F v 7 —4 (BIN Text, HEX Text) Z i/

AT, FEREFRRLET,

Az
Capture Mode 7% [Sync Mode Capture] @ & XiZ [Raw Data
Capture] THxXY 7 F X LIz F—r D77 A NERIKE, =7 —FHRINIE
LSERSNET A,
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4.3.8.6 Logging#7

TT—, T AMEMORLERE TLIENTEET, FRELILE Yy =T —F gy
VIRV T —% Cycle THRELIRHIZ LIZREERL £,

% 4.3.8.6-1 Logging #7DH/RE-KRRIEHR

15H A

Logging OFF, ON: #£m=% [ON] (29 5LnX 7 Z2/inL £,
Clear: a7 fERORREIVTLUET,
Save: a7 fERE T 7 A ARAFLET,

Cycle 07 e RR T oY AINERELET, Y47 5 B~1
WP OFEH TR E TEET

AEHAORE | v/ 2RS4 58EH H 2 ZRLET,
Fiz, BIRUIZH BB E VA7 DBtk v RE72 78D RF ] 23
FRSNET,

17 DFRIR EIRUZHETH B DR AERZ LR RDPFORSNE S, 17
D RFEREE 100 000 T,

I I - o= = oo 2
- -

Measurement [B Pattern

Capture | Logging | Misc1

__BERJSER Logging

Set ALL Remaining Time: 0 day 15:25:35
ER(Symbal) ER(BIt) ER(MSE) ER(LSB)
ecisymbol) [EVE c=c(sit) EC{MSE) Ec(LsB)
Clock Loss m Sync Loss ON

_ Log
2019/08/19 15:53:18 ER(Symbol) 2.0785E-02
2019/08/19 15:53:18 ER(BIt) 1.4000E-08

2019/08/19 15:53:18 ER(MSB}) 9.2664E-10
2019/08/19 15:53:18 ER(LSB) 2.3553E-07
2019/08/19 15:53:18 EC(Symbol} 84931
2019/08/19 15:53:18 EC(BIt) 16
2019/08/19 15:53:18 EC(MSB) 1
2019/08/19 15:53:18 EC(LSB) 15
2019/08/19 15:53:18 Sync Loss 0
2019/08/19 15:53:23 ER(Symbol} 2.0785E-02
2019/08/19 15:53:23 ER(Bit) 1.4000E-08
2019/08/19 15:53:23 ER(MSE) 9.2664E-10
2019/08/19 15:53:23 ER(LSB) 2.3553E-07
2019/08/19 15:53:23 EC(Symbol) 84931
2019/08/19 15:53:23 EC(Bit) 16
2019/08/19 15:53:23 EC(MSB) 1
2019/08/19 15:53:23 EC(LSB) 15
2019/08/19 15:53:23 Sync Loss 0
2019/08/19 15:53:28 ER(Symbol) 2.0785E-02
2019/08/19 15:53:28 ER(Bit) 1.4000E-08
2019/08/19 15:53:28 ER(MSE} 9.2664E-10
2019/08/19 15:53:28 ER(LSE} 2.3553E-07
2n019/NRM109 15-53-28 FriSumhnll R4031

d e 0 I

N

4.3.8.6-1 MU196040B Logging 47 (PAM4 E—F)
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4.3.8.7 Misc127

RE = —lr A, WA EFRELE T, Miscl]l #7 O X
MU196040A @ [Miscll #7 LRI TY,

_Pattern Sequence
Pattern Sequence ’Repeat |V‘ Source 'Extema\-EnabIe |v|
:_AUXInpur
AUX Input |‘ExternaIMask |v| Vth “nv |v|
:,AUXDutpuf
AUX Output |‘IIN Clock |v|
S— ' 7
1/ | 64 | Clock .
)
b.
|
v
=)
v
i
| -

4.3.8.7-1 MU196040B Misc1 27 (PAM4 E—F)
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4.4 BEAIE

H #hHIERERE T, PPG & ED A4 L 7= & FE I EREREZ TR ML 9, SRk
MEEWEES ) BHEOFAIZIZ MU195020A & MU195040A 2 L £,
AUTO MEAS.HHZF/RT 5120, 13.1.2 BEEF OBV Hik |25
TLIZEY,

441 Eye ContourlE
Eye Contour HIIEFHEIL, B h=T—L —hO%E S AR HEEE T, W<
DEvhEF—L —FCOREREEEFANT, 1FHDTT—L — D% S e
L, 1E-6 75 1E-20 FTOE Y h=T—L —MESHREREET,

2
WDOYATE, Eye Contour HIENTEEH A,
AL TWBEY 2—/LH MU196040A D4
AL CWDEY 2—/Z MU196040B-241 2354
[Misc1l] #7 ® [Pattern Sequence] 2% [Burst] O%54&
[Auto Adjust] 2% [ON] OHE
[Result] #7 @ [Auto Sync] 7% [OFF] O5&
[Input] #7 %271 —E 7L TWHEA
[(Input] #7® [Clock Input] 7% [CDR] ®¥%&

FAY =L a S — N —D | a2 nyF45L, Bye Contour Hifinigs
SHET,

Eye Contour H[EZLL FIZRLET, BEHOFEHIZOWTIE, A AZY—r
NTHBIRLUTLIESN, A AT =~V T, RO TFIETRRTHIENTE
E3x 8

. AT U TCOLHE I FO/ =% T 5,
- U REETCIREE EOR—YEE ) I H,

4-88



44 HEWE

Eye Contour [ PSS Sian By stop

Application Selector

File - I:Hz-playv
Eye Contour | Mask Edit
_Eye Contour. .
Condition | Mask judge | Result
|slots-1 ED| ¥ | Mask [Edit1 | v | @ )
; . . . Input Signal ‘NRZ
5 Max: 4.000V Step: 800mV -
s o —_—
Anritsu
| izaazii)
Slot6-2 ED
|
Auto Search {Cuarse |v‘
Measurement Point ‘48 |v‘
Lower Measurement Ratio ‘41E-7 |v‘
Highlight Error Threshold . 1 |
Frequency: 12 430 000 kHz Max: 1000mUI Step: 200mul 5 Mask m W
_Marker Status
ON/OFF Select ( )
Cursor |Free ‘v‘
| . .
ERETE - @
eMarker: —m v 5 ( 0% ”Date&'ﬁme "H 2017/06/14 13:16:43 ‘
il Ezscei | 1
BERT  AUTO MEAS L s = & #) Anritsu
\
v
4.4.1-1 Eye Contour #7J
Eye Contour | PSS SSiar En, Siop Fle _ Display _ Application Selector ':

Eye Contour | Mask Edit

__Eye Contour

"Slotﬁ—l ED | Mask "Edltl‘

5 Max: 0.110V Step: 22mV

Frequency: 12 430 000 kHz

Max: 250mul

|

=

No. Phase (mul) Bfeahold

. WV
Ainritsu e

10

Step: 50muUl 5 1

. :

_Marker

Mask Edit

| || .

Marker: -— mul —mV

Relative:

Cursor |Free

=

=

Mask Cursor |Free

0 mul

=3

0 mv

=

BERT AUTO MEAS

Il Ezscel
mmec Crealor

= & ) Anritsu

4.41-2 Mask Edit 27

EX

Contour

\ [

Bathtub

X

Margin

=

=X

Contour

M=/

Bathtub

I

Margin

=

PAI4 BER
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4.4.2 Bathtubl7E

—
Bathtub P start | MES Stop

Bathtub HIEI%, FrROBFENHVET,
N VAZATE SN E1c)
TJ, DJ, RJ, B OFHENAHEZ DFcie > MED RO FH
J2, J9 DHH

Bathtub HIE RO E A LL FIORLET,
2
WDOEE, Bathtub HIESTEERA,
AL CODEY 2—/L 7 MU196040A D6
AL CVDEY 22—/ MU196040B-241 23854
[Misc1l] #7 ® [Pattern Sequence] 2% [Burst] %4
[Auto Adjust] 2% [ON] DOFE
[Result] #7 @ [Auto Sync] 7% [OFF] O5&
[Input] #7427 L —EL 7 LTOAEE
[(Input] #7 @ [Clock Input] 7% [CDR] O#&

IEREZREZATOTZ0IZ, LLT OVERERIC Bathtub HIEZBHAAL TS
TEEW,

PPG @ [[E Output] #7 ® [Delayl @ [Calibration] % %
ITLTLTEE W,

PPG @ [[E Output] #7 ® [Delay] ® [Jitter Input] %
[OFF] (L TLEEW,

7TV =AY == 0 | _ &XyFIHE, Bathtub BilAFE RSN
ES

Bathtub @iz L FISRUET, B OZEMICHONTIE, Ao AT —r LT

EBIRLTGEEN, A2~ ~ AT L, KD HE TR AT B LR TEET,

) T2y F LU THBHHE FO/S—Y %2y F 425,
7?%@1@?&i@ﬁk@/{—‘y%g7u \\/y_a_%)o

Application Selector

_Condition .
Measurement Mode "S\ngle ‘v‘
Times ‘ 2“ Interval I 11 s E}jmuﬁ
Auto Search {mreshnld&Phase(Cnarse) ‘v‘
E . Marg|
Fine/Coarse "Cuarse |v|
—_—— PAM BER
Lower Error Threshold ‘EVB |v|
|2 Measurement "Estlmate |V|

4.4.2-1 Condition 27
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Standard Bert.

Bathtub P Start w Fle Application Selector

Condition | Measurement | Display

Result Display |S\nt671 ED "\ \mmediateIStatlst\cIMarker

{Pha;ev;BER(Y=Lng) ‘v‘ Current No. | .31 [ Aniig Sezlf | T V!
L ) - s Bathtut
Max: 1.0E-3 Min: 1.0E-9 Opt BER
e "I"
Anritsu) | | |0+
DJ(E-12)
RE-12) T
J225e 7
Jof2.seaxd 7
—Status
Max: 1000mUl Step: 200mUl
_Condition
Threshold  (0.000V) | n.nnnl v Phase Unit "mu\ |v|
Phase Resolution | 2| mul Jitter Calculation E ‘ 712| {Date&‘ﬂme "‘ ‘ 2017/06/14 13:20:27 ‘
Calculation Error Threshold |’E-5 ‘v‘ to |’E-E ‘v‘ [ 0% ] m
Il BERT  AUTO MEAS e ® = & W anritsu

4.4.2-2 Measurement 27

Standard Bert

Bathtub P Start w File Application Selector

Condition | Measurement | Display

__Overlapping . [9,

History

Best Fit Line “ Ii_
=

7
7
J
7
v
E|
V4
2
i
(3

Overlapping OFF

o

BERT  AUTO MEAS FESH % = L W) Anritsu

X 4.4.2-3 Display 27

4-91



FLE TIYr— 5 DEE

4.4.3 Eye MarginlE
Eye Margin #IliE T, 74/ — WENZ 3BT DBAENL [ED LD AR IS X
OALy v a/VNEERBZHE TEET,

EvrIS—L—FD
AN R
I
| 3
¢ \-ﬁ
S| Q%
m )
l,\ l’(
D
A
X
I
>
HOyHRHE

4.4.3-1 Eye Margin &

ray NSO EM (WF~—20) BIOAL v 2V REE T [ O A0
RAryrvarh~—r) ZHELET, v — VU ERET I8 T —L—MNZ
E-3~E-12 F TN TEET,

Eye Margin HIE CHZN/ R ESDT-DI21Z, BIERR KGR O 7ay 7 &
PRy a/VREBIEIZBITAE Y =T —L— R0, FREL — MR ChHLHMLENH
DET,

7z, BIEBARTORIET ED OREASEAL TS (Syne Loss TZeWY) ZEN
MELLIR0ET,

Az

WOEE1E, Eye Margin HI/ENTEEHA,
AL TWDEY 2—/L 7 MU196040A/B D56
[Miscl] #7® [Pattern Sequence] 7% [Burst] %4
[Auto Adjust] 2% [ON] DOFE
[Result] #7 @ [Auto Sync] 7% [OFF] O5&
(Input] #7 %7 V—EL 7L TNDEA
[(Input] #7 @ [Clock Input] 7% [CDR] ®¥%&

TV r—a ) — N —D | & LBy FT5HE Eye Margin BRI
SNET,
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Eye Margin Eiifi4 X 4.4.3-2 {ZRUET, BEEOFEMICOWTE, A7) —
VAINVTESRLUTIESWN, AV AT =~V E, RO FIETERTDHIEN
TEET,

. AT U TCILHE I FO/ =% T 5,
- U ZREECIREE O S—YE LT h,

Eye Margin | P Start w File Application Selector

_Result

| Display

| SECA H Reset All I

Phase Unit "mUI |
[ R R )

I Perind
Slot6-1 ED ON 912 muUl p-p 5247 mV p-p 1000 muUl
Slot6-2 ED ON 912 muUl p-p 5247 mV p-p 1000 muUl

Threshold
Margin

Phase Margin

__Condition

Input Signal ‘4NHZ ‘vl \7
Error Threshold ‘41.UE—3 ‘vl 7
; . U

Fine/Coarse ‘Fme ‘vl

Auto Search ‘4DFF ‘vl ]
_Status “/

Slot6-1 ED:Measuring... ‘a

Slot6-1 ED:Measurement Completion /

Slot6-2 ED:Measuring...

Slot6-2 ED:Measurement Completion o)

DatesTime 4 | 20180878 19:37:45 | RI ‘ 143

| 1

BERT  AUTO MEAS F e x O L i) Anritsu

4.4.3-2 Eye Margin B
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444

PAM BEREI5E

PAM BER HIZETlE, PAM4 80 3 >OL L0 BER #HIELET, KL
NI —52A5FH LT, =%/ BER ZHIETHILENTEET,

Vtop_High

............ <«—  Vth_Top

Vth_Middle

............ «—  Vth_Bottom

Vbottom_Low

4.4.4-1 PAM BER EIFE

MP1900A TiZ%, LEVMEZZE 2 T 3 [ BER 240K UAIEL, 3 [HOHIE ;5
25 PAM4 h—4/v BER fERa2R L, FRLET,

E:
WROEE1L, PAM BER HIENTEEE A,

AL TODEY 2—/L 7 MU196040A/B D356
[Auto Adjust] 2% [ON] OFE

[Result] #7 @ [Auto Sync] 7% [OFF] O5&
(Input] #7 %71 — 7L TCNDH85

TV Ir—gq ) — )L —D | X oF 45 PAM BER HiHENFR RS
ﬂi‘a‘o
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PAM BER Mifi# X 4.4.4-2 {ZRUET, BEOFEMIZOWTIL, A7) —2
~NVT BRI TSN, AT =~ VT, IROITEETEIRTDHIENT
EFE9,

. By F L TBEE ED/R—=Y 28T D,
- UREAECITEE EONR=Y L) 0D,

PAM BER P stat B Stop File Application Selector

_Measurement Condition

__Change the PPG Combination settting to..

Time

‘:Single \'\ |'on:00:01 | Operation: Combinatian
Pattern |’FRBSI.‘| "‘ Combination: 2ch
Auto Search |’m‘l __Change the ED Combination settting to..
Module |'m‘l Operation: Independent ‘
:,Resu\r
Threshold Phase Error Rate Error Count Alarm
Data XData ‘ 7‘ ‘ *‘
Upper ‘ -0.600 ‘ v ‘ | v ‘ EDD:‘ mul ‘ 3.1288E-09 ‘ ‘ 28161 ‘ 7‘
Middle ‘ 0.060 | v [ —|v| 500 | mun \ 5.6320E-09 \ \ 2315} \ _‘
Lower ‘ 1 nnn“v" |v‘ snn“ mul ‘ 6-"0005'”9:‘ ‘ 2560:‘ ‘ 7‘
Total ‘ B.IQZDE-DQ“ ‘ 8192“
Middle Eye Phase Tracking - )
FrequencylMHz) | 12430]
[ 0% ] |’Date5mme |v| |
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552 |EEE 4882 FEL SR oo, 5-51
553 SCPIRERT—HALTURA oo 5-53 )]
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556 EBEERT =R oo 5-56 =
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51 #@=&

KY TR =TI LS THHS - MP1900A 13, Shim ha—J L8k 35281
&0, MIELZBEME T 22N TEEY, HElliE, GPIB /¥ 7 x—AEiT
Ethernet /> %7 x—RZ&MHLET, £z, VE—harte—L457HDa~
VRELT, BIFEHR AR THD SCPI 8L T\ EJ, SCPI (2R3 %8¢
#MiX, [SCPI 1999.0 (SCPI Consortium)J&Z& ML T7ZEW,

LLFIZ SCPI OFHIZHTz»> TOEAFIHZRLET,

- GPIB, Ethernet D~ Ri3k—STWET,

© VAT LY — 3= {ZHD General Settings (gj), File Explore ( El)
AL ES SN DES VR

- FEEHNOTRTOEBY, av R CHAIRAIENTEET,
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5.2 ¥

ZOHITIE, VE—harba— U EEA T 5720 O OHE S, MP1900A

enmL»r-

@ GPIB A% 7 2—2AF7=1Z Ethernet A ¥ 7 = —A%fF 3 D5 DR EIZ
DWTEHALET,

5.2.1 MP1900A®D i&4s
MP1900A DOVE—harba— UEREDF HTEREIL, HliE PC m»HUE—ha b

1 — )L AR > COET, MP1900A S PC oEEG:ICIE GPIB 720
100 M, 1G Ethernet 2 AL TLZEVY, K 5.2.1-1 128kl 2R~ L E,

pr
Ethernet #5213 NT R EEZN ST, BRI AHAZIEAHESELET,

GPIBZE71=1%£100M,1G
Ethernet

=)

#Hl{HPC JE—harrO—)L

MP1900A

5.2.1-1 MP1900A ##&I|#l PC » 5 Ethernet #2H1 T3 53154 D &5
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522 GPIBA2A7x—AR

MP1900A @ GPIB A 47 =— A% T 556D, GPIBA 47 =—AT 7
Iy ar LR EILOWTHBILET,

5221 GPIBA2AJ7x—RI7H 3>

MP1900A X7 NAAREL TOMRER R D, a2 b —TFL L COMREIZEF> TV E
i, FDIbALEZTz—RAT 77 a3 IEEE 488.2 HEICHL T
5.2.2.1-1 DI ET,

%£5221-1 AVRIT—RIT7H3>

a—F AVRITI—RIT7oHay IEEE 488.2 187
SH1 V=AU R Y oA T DERERED Y SRR
AH1 T IR T HNARY AT DEREREDHD AR REAR MELL
T5 FEARIIN—IHEREHY T NAAIX, Th, T6, TE5, TE6
R — RS EE S D WTNPOY Ty MR THIE
MLA (285 N— I fRBRIgREHY
L4 FEAHG) 2T RERED Y T NAAIL, L3, L4, LE3, LE4
YA AT —RREZR L WOV T vy AT DL
MTA (212 AR RESD D
SR1 P—t R 7T ZRD LHEREHY SRR R
RL1 UE—h—H L DEKEREDY RLO (B¥AEZ2L), 7213 RL1 (&H6E) V
F—h B—HLDOEEREHY
PPO | "TL VR — U RERL PPO (F&AEZRL), 7213 PP1 (4xhkhE
DC1 | FAARZYT DAHEREDY SRR
DT1 TR AN H D EHEREDHY DT1 (&#hE
C1*t | "FLR— LS Oarhe—TEEHY | CO (BERE72L), C4 & C5, £72i% C7, C9,
2%z C11 DVT s
C3*3
C4*4
C7*s5

*1: VAT Lavbe—7

*9: IFCE(E, avha—F AL Fp—
*3: REN /3

*4: SRQ IZXF T DIE

%5: AL BT z—AAy B —U3E, A ha— L OZIFEEL, BLIOHES EH &~
DO ha— LOPFEL
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5222 TINARAyE—DYRE

FIRAARA =N, RADET—R BT —XE—RKDLE (ATN T4 “H” D
X)L, VAT A H T 2— AL CHIlE PC & MP1900A O TIN5
F R Ay — VT, TAAL R A — VT, TR TAA =L ZR A

A= NHNET,

TT T LA =L, A b —I BT AN ANERIESND ASCIL T —H Ay
=TT, £, VARV AAYE—0F, TR ZANSa v —F ~RESND

F =B Ay —UTF,

TTT LAy =V LV AR Z Ay =D, TR TN FOREADHY E

B

% 5.2.2.2-1

TINARAyE—D

TS LAvE—D
(F¥flll% 5.3.1.2 IES )

LRARRAyt—
(¥#0(% 5.3.2.2 IES )

A=A NN ey
- BEEEAFaUR

GEMIET5.6 SCPI i~ K | £ H])
- IEEE 488.2 tifia~> N

GEMNLT5.4 IEEE 488.2 Hila~ R 1B HR)

77T AORWE Y

« AT —HAA—Y
GEMILT5.5 AT —2 X %)

s LRARVAAB—

[Fa 7“31.\}\y-|z—~“)> '

H#EPC

5.2.2.2-1

ézrﬁyzx\yt—v |

MP1900A

TINA RAAyE—D

AR L= AY E—D1F, TAAZD ATy T 72t LTRSS ET, LT
2, ATy T 7 I OW T BICEIL £,

£5222-2 AHAH/N\vI7

AR\ T7

HAF1—

DAB (FuZIrxyt—R A bt Ay
=) B SURAT T RN —REICE A TR
< FIFO (First in First out) # A7 ®A€) Y
7 T9, MP1900A DA TNy 779 A4 X1x 1 K
NARBHET,

FIFO # A7 OFFBATHI AR ) T Td, T3
Ambarta—I <~ HEns7 <X Toh DAB
(L AR ZAyE—D) 1L, arte—I R8T %
LI HETIL, ZOAEVICEZLNET,
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5.2.2.3 /NRaTKR
NRAAS L REFINRADE—RRavw L RE—RDEE (ATN FA00 1 DEX)
WCELNDAF T 2= ADONEHBEREOZETT, "RAav RO —EEH
5.2.2.3-1 IZTRLET,

% 5.2.23-1 /N\RATK

INRATUR 2}1E

DCL (Device Clear) GPIB R RZEH SN TWARIEE D Ay — U 25
ML ET,

SDC (Selected Device Clear) | 7RV ANEEZ L2 MP1900A D Ayt —U % s
WL £9, EfEIX DCL &RIL T,

IFC (Interface Clear) A BT = — 2P LET,

5.2.2.4 GPIBY—7J L D&%
GPIB 7 —7 W E MP1900A O35 i/ SRV D GPIB a7 X [T L TLIZE WY,
GPIB A2 %7 2—A% A= 27 AL F e D 572 IRV ET,

VAT REIR T A2 =15 A
B —T7 DTN =2mx TAALAD
(B K 20 m)

5.2.2.4-1 GPIB 4~ —7J )L
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5.2.2.5 GPIBDXEE
VE—hAr X7 x—AELT GPIB 2 955413, MP1900A Zo— 1 /VikhE

IZLUTC, #sgy — o —Dhd Remote Control T, 3 5.2.2.5-1 I\ RTREXL

TLIEEWY,
#%5.22.5-1 GPIB MD%
BRENE REIEE R EE
TRLUADHRTE GPIB Address 1~30
REFIE

1) #EFY—N =X T %4 F L, [Remote Control] ¥y FLET,
(2) GPIB 7FL 2% AJIL, [OK] #%yFLET,

Change Remote Control Options
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T
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b

]\‘\

X 5.2.2.51 YE—,arrO—ILEEE DA




FBLE5E Jr—pavF

5.2.2.6 ATLDO#EE
IEEE 488.2 ¥l TlX, ¥ AT LADHHULIZHOWT, S20OWHIE, AytE—T D
L, BEXOT AL 2OWE D 8 DDOL~LTHIEL TWET,

#=5226-1 YRAFLOYHE

LARJL MEMEDIELE BME
1 INADHIHHE, arka—I0)50 IFC Avt— Itk
NN EINTZT X TCDOA L H T = — AN
eI b LET,

2 At —OHEUE | GPIB /3 A2~ 2K DCLIZE->TGPIB o
BFNAR, F-lTAARa<w R SDC 12do
THRELIET RAAD Ay — 230 9]
oA R —Tar BT LD, avh
0 —7 AT OMRE A L ET,

3 F A 2D L, *RST (Lo Tl EDOfE R IREEIZBEFR72<,
FDTISA ARG DOBEFOIRIEIZ R L F7,

INZADNHE
IFC IFC AT —hAVMZ LD/ SZADYIHIE
% RE IFC 742 %#) 100 us O 77747 IREEIZL, GPIB /32T A

ANTEEFEINTWD T RTOT A ADA L H T = — AEREE )]
HELET, IFC X, VAT AT ha—FD LR EETxET,

Ayt—TDHEAE
DCL, SDC DCL, SDC R Aa~xURIZkD Ay E—V 2o W11k

DCL: GPIB EDOTRTOFARALRITKETHAYE—IAH

EHIHHELES,
SDC: $RELT NARITHT oAy =V iz AL
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& HE GPIB EDOETHSAR, TSR ELILT A RZT DAy —

DRI T AL AL ET, SRV ORERBEBE L X D
IR, 1 EDDT BT T LD ELTIRE T, T34 ANERD A
YU W BRI By Ao b — T BT AIE, R
WY ZRFBIC > TWVBEA I AY B—U A8 a2 HI L £,
ST s X 11l | e s N Tl S Q= N =S/ N2 T AT
MBELEDLIENTEET,
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5.2.3 Ethernetf/>427x—RX
ZZTlE, MP1900A @ Ethernet A2 Z7 = — A% 4 AEE DEEITHONT
AL E T,

5.2.3.1 TINM RAAvE—D1) R B
FNRY ARAyE—=VNE, VAT LA R T 2— A5 AL Carha—5F 3 AT
EZEINDET —H A= T, TARAARA =D, Tl T aAy—Uk
L AR AR B— N0 E T,

Tl T LAy —Farha—IMHT NAANIREEIND ASCIL T —# Ay
=TTt T, VARV AR =TI T A AL ba—TF ~EREIND
F =S A=V TT,

TRT T LAy =V BIOV AR A A=V, TRENLL T ORI HY
iﬁ‘o

52311 TNRARAvE—

TS LAvE—
(¥#0(% 5.3.1.2 IBSHR)
70T AOAS
- BEEAaUR
GE#X15.6 SCPI =~ R I&H)

- IEEE 488.2 =~k
G£#MX15.4 IEEE 488.2 iz~ R |1 &)

LARVRAAytE—
(F¥#H(% 5.3.2.2 IHS M)
a7 Z AORIWE Y
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s VARV AAB—
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H#HPC MP1900A
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AR\ T7 HA¥xa—

DAB (Ful/' sty —I0f0nEbE Ay
=) EHESURAT T RN —REICE A TR
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7 T9, MP1900A D ATy 779 A4 X1x 1 K
NARBHET,
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Ethernet A2 ¥ 7 =—A%&A# Fi4 254121, MP1900A % TCP/IP ®FhJ—
TICEER T DO ENDVET, Tz, Bt L CHEH T 55451213, MP1900A 723
P RELTEMET D220 ET,

5.2.3.2 Ethernetr—7J L DEf
Ethernet ##Ht HOax7213, Wi/ SR UICEOfHT 53TV 5 External D=1

72 EHLET,

—
@

)
*
|
)
Twisted pair cable o 5\17
(ED00000 | s 1€
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N L 7
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5.2.3.3 EthernetiR—rDHRTE

JE—hAr 27 2—ALL T Ethernet 1 72541, MP1900A #ra—J/L
REEIZL T, K 5.2.2.5-1 OWEHFT, £ 5.2.3.3-1 IR THR—MNEFORTEE
F—ETIT o TEE N,

REFIE

1) HEERY—NR—DXT %M vF L, [Remote Control]l %> FLET,

(2)  SCPI control TCP port T, 1024~65535 £ TOHEL A AN LET,

Az
VE—hAL BT —AD IP TRV A2, “192.168.1.xxx” LISk TR
L AR ELTLTIZEN, “192.168.1.xxx” DT RLAL, EY2—/vD
TRUVAIFEHLTWET, ZOTRLRAEZRIET DHE, TV a—/LRIE
FWAZENMEL R DG E BB ET,

IP 7RLAIZHWT

TCP/IP % =3 NI —2Tl, v N —2ICspis vz &% 1P
TRLVAIZE S TRAILET, L3, IP TRU AR E [E A 1250
BTHNDLMERHVET, IP TRL AT 32 B b7 5% 5T, W
% 8 B 4 DI, THERYITREI > TRBISNET Chi
Ry hRFEBIFOET),

IP 7RLAZITEEE (RAN) OFFHRESMNI R N — 2 DOFRb G ER
£ IP 7RV R, Ry b — 7 ERANBOT — 20, ryhT—7
DIFAZE S THESNLTNET, V7R COEAITIE, v hT—7H
24 B YR, IRANE 8 By MR TR K 254 DARAN i § 5L TE
FT, ITATA~EETEDLNTOET A, BHITA~CETHED
nWEJ,

52331 IP7KFLR
DR FYRT—OEBDRSE RAMBDO RS FY) L TRMRE R A MK
CR=AN 24 £k 16 777 214 &
16 b 16 £ vh 65 534 &
C 24 b St vk 254 &

>

us]

BT R N AZIZOUNT

YT R AINE, XN =I5B T 2oMIGEILIZEA, IP TR
VADF Y NI — T NE ZETRONEHRT 572D HLET,
i IP TRLAZO Ry N —278 (BLiRLIC 7 Ry MilE & L) & “17
TREL, RAMNBE “0” TERLIZDLOTT, ZOREEZIELATD%
W, BT Ry NI — 3T Xy AT L TV L EEIS, TP 2Ny
MeIELEZETHAZIENTEEE A,
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=R =2 ATDOUNT

T NI — IR L EBEGET DA, 7= T A LRI REE M D
NET, 7= A ITFE O IO — 2 EMEE NS DL & A F
9, TCP/IP OF v I —7 TIXRILRY NI —ZNTE$E IP /37 hd
RNPONTEES, LoL, BRHdxo N —2rD6 (Bphry T —
TEEFF IP TRV ADER) 121, ¥ —h I =AZi@L T —h7 A
IZHEREL CODIED D Ry NI — 718 1 DR SR S8 T2 &30
BIRVET,

5234 RIEIT—VDEHKET—IDHTN
Ethernet 7 —7 /L% MP1900A |28kt L, 1o bV —2I1C#Hake L TSV, 7235,
WEIX TCP axriar i L7 —X@EERVET, BT 5720120, 1@
B7wrIn VryhrI47 o8 Zhilil PCMITIER T 205035 £,

F7-, WEIHEREINA "o BT = — RO, #lf#H PC OB,
L CVBRY NI — I A BT 2— AR —ROFEHAE, BLORIA /7
U7 OERELIAELS Z L TTEE0,

HfEPC MP1900A
(TCPHSA4TR) (H—7Y)

4 _—

Send — —
Receive WA AT —5ExiE
Bl ]
[ree=s

52341 T—EDHEN

)
<
|
N
o
‘?
¥
g

T—REE

IIAT VNN DT — e ZAG /N T 7 IR AFLET, NSy 7730 o X 0MZ
72%& TCP O7ua—#lHNFELITA T hDa~ U R~V DIRE DN SR
UVVRREL 72 B2 3BV E, 77V r—alEo TS, XA LT UM THRE K
TIHEERHVET, ZDEE, V74T U eDaxsaidirish iAo, F
EREICXOT IV = ar OBHWEEIRET DU ERH LG EDRHVET,
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5.3

5.3.1

SCP| A4 —<vk

ZOEITIE, SCPI 0a< L  RIEZRIZHOWTERLET,

SCPINRF ARANTA—= vk
ZIZTH, VA (MP1900A) 23h—7 (fill#Hl PC) DRI D7 RT T LAY
=Y OERIZOWNTHIILET,

MP1900A DERE EA =~ R SCPI ICHEHLL TWA7-0, ZOHio#)iX SCPI
a<w U REFEHALTWET,

5.3.1.1 SCPIYRFAATAYTSLAvE—SNDERK

BT, T —&ZH % ON T, AR/ % —% PRBS IR ETHHEDOT s
LA YE—U%K 5.3.1.1-1 ITRLET,

<TERMINATED PROGRAM MESSAGE>

FRLZ3 YRFTRLRIEE <PROGRAM MESSAGE> <PROGRAM MESSAGE TERMINATOR>
| |
YR+ r—
(MP1900A) WRITE @03: “ : OUTP : DATA: OUTPON _; :SOUR:PATT :TYPE PRBS’ _<NL> (#1mPC)
<PROGRAM MESSAGE UNIT> <PROGRAM MESSAGE UNIT SEPARATOR> <PROGRAM MESSAGE UNIT> sp <NL>

<COMMAND PROGRAM HEADER>

:OUTP : SET : SOUR : PATT : TYPE
<PROGRAM HEADER <PROGRAM DATA> <PROGRAM HEADER
<PROGRAM DATA>
SEPARATOR> ON SEPARATOR>
sp
<program mnemonic>
OUTP SET <boolean program data>
ON

:OUTP: SET _ ON sp; sp :SOUR: PATT : TYPE _ PRBS ‘

<white space> ; <white space> <white NL

space>

<COMMAND PROGRAM HEADER>

<white space>

5.3.1.1-1 SCPIYARFANTOTSLAYE—D

Tl T LA = OENL, MiEEETIEOTEL R/ IVO BN E Ty
FILT-REE R OV —r AnbiE SN E T, EKT<>THENTZT LT 7
Ry ORI FOEREELZ OB T T, BIEE R ZSIOIZHEILIb O a—R b3
FLEOET, EHT<THENET AT 7y D/ R T—RLEEE D5
T,
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WRITE, READ =~ RILL FOEAEL>TWET,

WRITE @
MP1900A ~F —#%&H L ET,

* =
WRITE @¥EEFKE:7—4

7| Hk ‘

Bk

Bl Jif~~— 2 OB & [FER

WRITE @
MP1900A NT—A2ZH ALET ,
*ERX

WRITE @ZEEE

74

dJjn

#=
XFHH

F—5—

Bl: BIR—2DFI &R

WRITE @03: “: OUTP: DATA: OUTPON ; :SOUR: PATT: TYPE PRBS’
JZFTRL R (MP1900A O GPIB 7KL R% 3 LL1-158)

)
<
|
N
o
‘?
¥
g

READ @
MP1900A M5 A AL=T—2Z2EHITRALET,
*E=K

READ @EEEES E#H

f5l: MP1900A M AALTF=T—42 (T—RHADEKTE) #EHASITRALET,

WRITE @03: “ :OUTP : DATA : OUTP?’<— F— 4 hDHRFELMNEAHEET,

READ @03: A$

¥ JRFFRLR (MP1900A @ GPIB 7KL R% 3 EL1-154)
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53.1.2 A5 5L Avt—CDEEEESR
MP1900A 1%, 707 T LAy —Y DfKICH LA —IF—FE T 52 2128D,
Tl T h AT —CEZELET, LIS, 2070l 75 Ay —U 0K e
FEdALET,
(1) <TERMINATED PROGRAM MESSAGE>
LLFIC 2 D mBSE%EA<TERMINATED PROGRAM MESSAGE>%ARL %

ha‘o
<TERMINATED PROGRAM MESSAGE>
|
TEL X3 YAFT7RLRIEE <PROGRAM MESSAGE> <PROGRAM MESSAGE TERMINATOR>
| | /J_\
YRS -

(MP1900A) WRITE @03: “  OUTP : DATA: OUTPON _;_:SOUR: PATT : TYPE PRBS" <NL> (#1mPC)

<

| BRER |

5.3.1.2-1 <TERMINATED PROGRAM MESSAGE>

<TERMINATED PROGRAM MESSAGE>!Z, IRDIDIZERSILET .

<PROGRAM
MESSAGE
TERMINATOR>

531218 (2) 8

<PROGRAM MESSAGE>
53.1.215 (6) &

<TERMINATED PROGRAM MESSAGE>!Z, #ilffl PC 75 MP1900A (2155
DIZE T X TOMRRER LI LT —# Ay — T3, <PROGRAM
MESSAGE>D#5%E%A 5% T 3H 5728, <PROGRAM MESSAGE>®D %1213
<PROGRAM MESSAGE TERMINATOR>MINSAVET
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(20 <PROGRAM MESSAGE TERMINATOR>

<PROGRAM MESSAGE TERMINATOR>IZ, 1 2F/-IEFNLL FORESEF;
> <PROGRAM MESSAGE UNIT>HEFE DY — L A& TX8FE T,
<PROGRAM MESSAGE TERMINATOR> I A HZ 7 = — AL EFRITIE
NHVET,

(a) GPIB AL ¥ 7x—AFEHDEE

53.1.218 (3) &

<White space> m
A/

Y

(b) Ethernet > #7x—AFEHDLHAE
<White space> NL
53.1.218 (3) B

NL Hi—® ASCI =—R/ 31k 0A (+#EH D 10) LLTERINET, 7
%, ASCII #l##% ¥ 2% LF (Line Feed) T®HY, FIFNLEZ R DIT D[R
Uy 77 2N B~ R T EIFSATENER TV E T, LT HAY—R T
57-% NL (New Line) & FRENET,
WAT1E LF =2—RLSMC CR + LF 2 —FROBEALHVET,
#I4E PC 125 MS-DOS <° Windows D413 “CR + LF” TliITSh,
UNIX O%A1E “LE” OBRSIT7INET,

ZNAU7T— =

END GPIB &#/320 EOI (End-or-Identify) 71> % TRUE (LOW L--L)
T BZEI2ED, EOL R A& AESEHIENTEET,
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(3) <White space>

<White space>l%, IRDIDTEFRIINLET,

<
<

<White space

\ 4

character>

<white space character>(%, ASCII =—R 31k 00~09, 0B~20 (+#%, 0~
9, 11~32) OFPHOT T, B—D ASCIIa—R AL TERINE T, ==2—
TA L& RE, TOHPHIT ASCI = b — L BB LA —2E 542G ET
23, MP1900A 2= #115% ASCIL = h— L3t B O EWRE L TR L 72 T, H
[ZANR— AL TR B0 3t AT RIZ L ET,
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(40 <PROGRAM MESSAGE>
PUTFICm T —3ARO 7P —%2 ONIZ, R/ % — % PRBSICRETHHAD
B & RUET,

<PROGRAM MESSAGE>

I

:OUTP : DATA: OUTPON _: :SOUR:PATT:TYPE PRBS

/ <PROGRAM MESSAGE UNIT SEPARATOR> \

<PROGRAM MESSAGE UNIT>

<PROGRAM MESSAGE UNIT>

5.3.1.2-2 <PROGRAM MESSAGE>

<PROGRAM MESSAGE>!Z, IRDIICERIINET,

<PROGRAM MESSAGE
UNIT SEPARATOR> <

53.1.2 18 (5) &R

(

<PROGRAM MESSAGE UNIT> >

53.1.218 (6) & ‘

)
<
|
N
o
‘?
¥
g

N,
>

<PROGRAM MESSAGE>Z 0 fE £721% 1 ffLL_EO<PROGRAM MESSAGE
UNIT>ZE#E DL —47 A T4, <PROGRAM MESSAGE UNIT>Z3&1%,
PC 75 MP1900A (23BN H T T T30 7 s, 2137 — 22 B R L TVE
9, <PROGRAM MESSAGE UNIT SEPARATOR>Z, ##x»<PROGRAM
MESSAGE UNIT>%# X 1570 Dt/ L —2 LU Tl S E T,
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(5) <PROGRAM MESSAGE UNIT SEPARATOR>
<PROGRAM MESSAGE UNIT SEPARATOR>/Z, IRDIIITERSINET,

<White space> ]
53121 (3) 31 ’

N
>

<PROGRAM MESSAGE UNIT SEPARATOR> X , # % o
<PROGRAMMESSAGE UNIT> # % ® ¥ — & » A % <PROGRAM
MESSAGE>D#iPHTorEIL £9°, MP1900A 1%, EI=m () Z<PROGRAM
MESSAGE UNIT>DE/L—XELTHIRLET, LizAi>TeIary () @
Ali%2 D<white space character>IZFHtAMEILZNET, 72721, <white space
character>l%, 7’0/ 7 L& 5 AT T HIZOITITARTT,

(6) <PROGRAM MESSAGE UNIT>
<PROGRAM MESSAGE UNIT>%, kRO IINCEFmINET,

<COMMAND MESSAGE UNIT> \
5.3.1.218 (7) &8

<COMMAND MESSAGE UNIT>
531.21E (7) &8

<PROGRAM MESSAGE UNIT>/Z, MP1900A TXESNOH—Da~w RN
Ay = THH<COMMAND MESSAGE UNIT>, F/2l3ZH—DRWGHHE
Ay =V THH<QUERY MESSAGE UNIT>) 60 %E 7, ZO<PROGRAM
MESSAGE UNIT>HA{Z T, MP1900A (R ESCHWEDOEE T HIENTEE
B
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(7) <COMMAND MESSAGE UNIT>-<QUERY MESSAGE UNIT>

<COMMAND MESSAGE UNIT>%<QUERY MESSAGE UNIT>%, #12
NI T b~y —DRIZT T T AT —2 ik G aE, M3 2ORIZ 1 fHD
ANR=ANE R —H L TCAVET, Tl T L~ Z =28 TC, Tul T LM,
FEEE, BLOEMENDOVET, 70l T LT =220 GATL, ~vF—T72
(7 C MP1900A O HCTHATINAOHIE, HEe, BLOEIEEZRLET,

Ty T b~y —DHT, <COMMAND PROGRAM HEADER>(Z, filf#l PC
725 MP1900A ZHil{f4 5=~ RT3, <QUERY PROGRAM HEADER>(,
HilfE# PC 7% MP1900A 7»bL AR ZAy =T 22 5T 512018, HED il
f#l PC 775 MP1900A ~E5WEDEHa~ R T, Z20O~yH —DRKREIZ
&, WG b r—2 () BMYEET,

(a) <COMMAND MESSAGE UNIT>
Bl B EsRELE T,

<COMMAND PROGRAM HEADER>

<PROGRAM DATA>

/N

: SENS : MEAS : EAL : PER 0,0,25,40

/ | L <PROGRAM DATA SEPARATOR>
<PROGRAM HEADER SEPARATOR>

PROGRAM
HEADER>

53.1.218 (8) R

<COMMAND

5.3.1.2-2 <COMMAND MESSAGE UNIT>

<COMMAND MESSAGE UNIT>Z, XROIDITEFRSIET,

PROGRAM DATA
SEPARATOR>
531218 (1) 38

i <PROGRAM DATA>

SEPARATOR>
5.3.1.218 (10) 3H&

Y
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(b) <QUERY MESSAGE UNIT>
Bl By h=F =23 5= 7 ZuabdEd,

<PROGRAM DATA>
|

SOUR : PATT : EADD : AREA? __ APATS8

/ \— <PROGRAM DATA SEPARATOR>
<PROGRAM HEADER SEPARATOR>

<QUERY PROGRAM HEADER>

5.3.1.2-3 <QUERY MESSAGE UNIT>

<QUERY MESSAGE UNIT>I%, kDI ERSNET,

<PROGRAM DATA
SEPARATOR>
3121 (11) 38

<COMMAND
PROGRAM
HEADER>
3.1.218 (9) &5

<PROGRAM
HEADER
SEPARATOR>
§3.1.2 1 (10) B

| <PROGRAM DATA>

Y
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(8) <COMMAND PROGRAM HEADER>

<COMMAND PROGRAM HEADER>IZ, MP1900A MNZEITT57 0l T A
T—HXDORE, e, BLOBEEZERTLOT, 70r 757 =BG E
(X, ~o# =721 T MP1900A ~FEATSIVOMIE, BERE, BLUOBEERLET,
ENHOEMA ASCIL 2—R 7 TR LIZD A <program mnemonic>T, —fi%
W =—F =y 7 BT TV ET,

<COMMAND PROGRAM HEADER>!Z, DI EZINFE T, £~
X —@H[IZIZ<White space>% I LN TEXET,

<Instrument-

<White space> o | Head
ontrol Header> -
53.1.218 (3) B (a) \

Y

<common command

Y

program header>

(b)

\ 4

(a) <Instrument-Control Header>

<Instrument-Control Header>/%, KD IINITERIINFET,

D)

@ %

e ¢

<short form 2
f mnemonic> f

<mnemonic
suffix>
<long form
mnemonic>

<Instrument-Control Header>!% SCPI THEINTW\ET, MP1900A Dt
BEEA < RiE SCPLIZHEILL TWA72, < RO ERIIZIUHEVET,

<short form mnemonic>-<long form mnemonic>
SCPI o~ RO a—h7x+—LAh, B 7 74+ —AIRELET, =—F=v 7Dt
FRIX ECif~7-<gram mnemonic>D AR Z DO EFEHINET,

<numeric suffix>
ASCII =—R 31k 30~39 (-+#%k, 48~57 = ¥ 0~9) OFEPHOF T, H—
@D ASCII =2—R /AR THESNET,
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(b) <common command program header>

<common command program header>(%, IROIITERINET,

<Program mnemonic>
(c)

<common command program header>(%, <program mnemonic>®D HijlZ4
FTTATVAY (%) BMEFONET, FHMIC OV TET5.4 IEEE 488.2 i@a~
R IZZRLUTTEEY,

\ 4

(¢) <Program mnemonic>

<Program mnemonic>FRDIINZERSNET,

<
<

<upper-lower
case alpha>

<upper-lower O «
% Ll - Ll
case alpha> \—)
<digit>

S—F=yIOSEAY, BT TN T 7RO R ILFEZTT VT 7 X RO/
THEVET, ZOHEIE, TLT77_XyrDOKRLTF (A~Z), TV T 7D/
XF (a~z), ToZ—T42 ), 2138 (0~9) DIEEDOMAAEDED
TFET, =—F=vIORKEIT 12 FT, LFELTFO/ICAR—RIE EN
FHA,

<upper-lower case alpha>

ASCII =—FR /31 41~5A, 61~TA (+1#3, 65~90, 97~122= 7L 77~y
NORKRILTF A~Z, TIVT7 7 Xy ND/INLF a~z) OFFAOH T, B—0 ASCII
I—RAARLTHESNET,

<digit>
ASCII =—KR /31 30~39 (1%, 48~57 = i 0~9) DOFPHOH T, H—
@ ASCII =Z—R AL THRHESNE T,

-
ASCII =—R/\A 5F (%, 95 = 7o —FA2) &L, H—0 ASCII
TR RELTHESHET,

fl: :SYSTem (Z DT E M)
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(99 <QUERY PROGRAM HEADER>

<QUERY PROGRAM HEADER>/Z, IRDIDITEFRSNET, F~o ¥ —DHi
121X <White space>% <IN TEET,

<White space> <Instrument-
53.1.218 (3) 2 > Control Header> —
0.1, i ‘ (@) w
K_) <common query
> program header> >
(b)

(a) <Instrument-Control Headers>

<Instrument-Control Headers>Z, RO IIIZEHRIIVET,

/ Q‘—\

<short form
—> ) —
mnemonic>
<mnemonic
suffix>
<long form
E mnemonic>

(b) <common query program header>

)
<
|
N
o
‘?
¥
g

<common query program header>/%, IRDOIHTERIIVET,

<Program mnemonic>
—’Q—’ 53.121 (8) (c) BB 4’@
<QUERY PROGRAM HEADER>!Z, #ll{#l PC 7> MP1900A /3HL AR AAY
TV EZAZT DO, HONLOIIE PC 275 MP1900A ~ESRWVEHH
HOa< RT¥, 20O~y H —OKRBIE, LT BWEbEAIr—42 (2)
TEET,

5] :SYSTem:DATE?

FFd<QUERY PROGRAM HEADER>DEXL, ~v& —DKREIZHNE
bEyArvr—4% ) BfFHF6h b4 0%, <COMMAND PROGRAM
HEADER>E AU T, 322V TIEl5.3.1.2 (99 <QUERY PROGRAM
HEADER> ] #Z ML T/EE0,
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(10) <PROGRAM HEADER SEPARATOR>

<PROGRAM DATA>

: SENS : MEAS : EAL : PER 0.0.25.40

/ | <PROGRAM DATA SEPARATOR>
<PROGRAM HEADER SEPARATOR>

<COMMAND PROGRAM HEADER>

5.3.1.2-4 <PROGRAM HEADER SEPARATOR>

<PROGRAM HEADER SEPARATOR>(, IRDIIIZERIILET

<White space>
53.1.218 (3) B

\ 4

<PROGRAM HEADER SEPARATOR> %, <COMMAND PROGRAM
HEADER>F7213<QUERY PROGRAM HEADER>:(<PROGRAM DATA>
DDA —=2EUTERASIET, T RI T Ay F =TT 8T — 2D
\Z 8 %% D <white space character>73® 53 & 1%, i ¥ © <white space
character> /XL — & LU TS, FEVITHEARITSNET, 2721,

<white space character>/%, 7177 L& G AT <THOITITANTT, T
bbb, Ny =N —HX, ~yF =T —HZOMIZ 1 T HTEEL, 7
175 MDDV THHLFIRH T 07T AT —ZDhEED 2R L E T,

(11) <PROGRAM DATA SEPARATOR>
<PROGRAM DATA SEPARATOR>ZL, IRDIITEHRSNET,

<White space> <White space>

<__ | 5312 5 (3) S ’ ‘ 53.1.218 (3) &8 Pz

- N
> >

<PROGRAM DATA SEPARATOR> ¥ , <COMMAND PROGRAM
HEADER>Z7212<QUERY PROGRAM HEADER>MN%480> /37 A—4 % FFD
LA, ThoE X570 IEHENET, 20T —F8 L —2EF5551F,
I PMETT A, <white space character>IZNEHVEH A, 2~ DRITE
7213t AD<white space character>(3, Bt AMIXINET, 72751, <white
space character>(%, 707 7L %5 AT T DDA TT,
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5.31.3 A3 LT—EDIT+—< vt
HIRLT-, ¥ —3IF%—RSNT=T 0l T hRAyt—T D7 4 — <o MER O Fa e,
[5.3.1.3 70V 7 LT —HD 74—~y OBIEIER TRIN TN
<PROGRAM DATA>D 74—~ eaiBLF1,

<PROGRAM DATA>

: SENS : MEAS : EAL : PER 0,0,25,40

/ l <PROGRAM DATA SEPARATOR>
<PROGRAM HEADER SEPARATOR>

<COMMAND PROGRAM HEADER>

5.3.1.3-1 <PROGRAM DATA>

<PROGRAM DATASORSREEFEIL, 70l T b~y —|ZBEL =2 A7 DR
A—HELRIETHEDICEHAINET, LLFIZ, MP1900A 2 H 55
<PROGRAM DATA>D—EFEARLET,

£53.1.3-1 FOJSLT—EDITA—I vk

<PROGRAM DATA> B4 D)
<CHARACTER PROGRAM DATA> BT T 7 Sy R BT T — 4R LET, ?
<DECIMAL NUMERIC PROGRAM DATA> 10 EHIE XORE ERAE R L FT, :];
<NON-DECIMAL NUMERIC PROGRAM DATA> | 10 #¥ LIS O¥fli % R~ 8 4a R LET, "/7
<BOOLEAN PROGRAM DATA> HEREARLET (SCPI THLE), K
<STRING PROGRAM DATA> BT Na—F—ay (") FE o va—F—

vary () AZHENT TR RLET,

(1) <CHARACTER PROGRAM DATA>

<CHARACTER PROGRAM DATA>Z, EH\WT 77y hEF IS TT —
BEFRLET,

il :SENSe:PATTern:TYPE PRBS (PRBS # & 4 =—F =y /5 —4#)
:SENSe:-MEASure:EALarm:UNIT CLOCk
(Clock Count HNrOWEF WA E T =—F =/ T —%)

LT —HDONEIE, 15.3.1.2 (8) (¢) <Program mnemonic>| &[T,

A\ 4

<Program mnemonic>

Y

527



FBLE5E Jr—pavF

\\@, / <digit> —{ degites. f/

—Y :rgr(l:i::i ( \| g7[—’ <digit>  |—£—>

(20 <DECIMAL NUMERIC PROGRAM DATA>

<DECIMAL NUMERIC PROGRAM DATA>IZ SO EEFL, RD LD
WCERINET,

<White space>

—>» <mantissa> ‘5_3_1_2@(3),@5;‘.@ ( \i <exponent> 7—>
N\ > 7 —_—

<mantissa> () 1TIRDOIDICERSNET,

<opti | [ L. ]
y ;< )_\ / ’ c(j)epgli(t)sn>a ’( ) > <digit> N\
/ 3

K_ | |

\_\/_

N,/

<exponent> (FEEGH) 1TIRDIDTERSNET,

/@_\

A

— -0

K70 =T TlE, HEBOBEEIEAZM AL TOET,

BHwk
ANFAR—25FKLFT,
- FEROEREEFRLET
- SEBRIZ O ZHATEET — 005
- BELTEOMICANR— AR TEATEETA — +5 (0), +A5 (X)
s BEDOBAIAN—AIFATEET > +5AN
R FIRFT AT RLSTENFENERA - +5, 5
c MBIz < IfEATEEEAL — 1, 234 (X)
R :SOURce:PATTern:PRBS:LENGth 7
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(3) <NON-DECIMAL NUMERIC PROGRAM DATA>

<NON-DECIMAL NUERIC PROGRAM DATA>{Z- 5 LISNOFfE (2
, 16 #H) 2R, ROIDITERSNET,

()

#H <White <hexadecimal

space> | digit>

= B Yinite <binary digit>
space> /

<hexadecimal digit>: 16 ##HH =X
16 EHOZ UL, #H L2 UTHKET (0~9) FTT LT 7 vk (A~F) TH
RSN CWET, AFAR—RERLET,

- H#H OBAICANR—AETEACEET
#H1234 — #HA 1234
#HOOAF — #HA AAO00AF
0 IFEMETEES
#HOOFF — #HFF
#H0000 — #HO

)
<
|
N
o
‘?
¥
T

151 : :SOURce:PATTern:DREVerse:ADDRess #H0, #H1F

<binary digit>:2 # £z =
2 EHIEAUL, #B LZAUTHKET (0 £ 1) TR TOET, AlFA

NR—2ERLET,

. #B OBRAIZAR—AETFATEES
#B11011011 — #BA11011011
#B00100100 — #BAAA00100100
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(40 <BOOLEAN PROGRAM DATA>

<BOOLEAN PROGRAM DATA>/% SCPI THESN TWA T 1/ T LT —H T,
HimEARLET, EBICxS T 5 EL T<CHARACTER PROGRAM
DATA>® ON & OFF, 3L U<DECIMAL NUMREIC PROGRAM DATA>"
1L 0DPERINLTNET,

11 :SOURce:PATTern:EADDition:SET ON
:SOURce:PATTern: EADDition:SET 1

(5) <STRING PROGRAM DATA>

<STRING PROGRAM DATA>X, X747 —4T4, X7 Na—7—rar ("
M), oo Nva—T—ar () CXFAIEFETIOICEARLET, 72720, XX
FHHNE T a—T—rary ("), T va—T—var () BZdbd
WAL, EbonOa—T7—g 1 DIZOERICa—T—I 3 EH T C 2 EEEaR
LZgiFnidzenEsis,

WRDINZEFTSIVET,

A

@—)- <inserted>

<non-single
quote char>

Y

&
Y

@—)<inserted">

[<non-double
quote char>

Y
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(a) <inserted™!, i 27 (+1#%%, 39 = ") OE—D ASCII it 5 THESNE
ba‘o

(b) <non-single quote char>i%, 27 (+i#%, 39 =) LIS OWT D ED
H— ASCII i 5 CHESNET,

(¢) <inserted">i, i 22 (%L, 34 = ") OH— ASCII Fi 7o CHUESILE
bﬁ‘o

(d) <non-double quote char>l%, 22 (+1#%L, 34 =") LIS DOWTHADIED
Hi— ASCII it 5 CTHESNET,

<goiahfE>

o Na—7—ay (') THUEES

'calculate’

'remote"control' (MWo"EeFsEsnEd)
""Jan. " "Feb. "' ("I CFFNEENET)
'remote"control' (oI CFHEEnET)

AT )Na—T7—av (") TETEHSE

" calculate "

"It's a nice day. " (M FHEsnET)
"Mar. "Apr. ' " (Mo, 33 rplesiEd)
"program" "data" (HO"ILFINESNET)

ZDOINIFHN DML, FLa—T—ard it L TLIEE,

EEEOa~< R TR FoI ik EnET,

il :CALCulate:ADATa:EALarm? "1-1", "CURRent:ER:TOTal"
(BEVa—NDARY MR T LT, rFGikeT —2OfEZ RS LT5)
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5.3.2 SCPIb—AHHhI7+—<vE
ZITIE, b= GEEED) DURF (ZAEE) ~ESNDL AR AAYE—T0
ROV THBALET,

5.3.2.1 SCPIF—AHAL AR ZAvtE—DDER
LIFIZ, 7—=# i hofMnGiot, :OUTP:DATA:QUTP?, #kR/ s & — iR
DFNEDE, :SOURPATT:-TYPE? X U:OUTPut:RCLock:SeLect?(Z x4
DU AR AR LET, SCPI DLV AR AT~y H =322, T —F2 DI
DU AR AL ET,

<TERMINATED RESPONSE MESSAGE>
|

<RESPONSE MESSAGE> <RESPONSE MESSAGE TERMINATOR>

FL X3
Ew < //J-\\ A —

(il PC) 1; PRBS <NL> (MP1900A)

<RESPONSE MESSAGE UNIT> <RESPONSE MESSAGE UNIT <RESPONSE MESSAGE UNIT>  <NL>
1 SEPARATOR> INT
NL
<RESPONSE DATA> <RESPONSE DATA>
1 INT
<nr1 numeric response data > <character response data>

5.3.2.1-1 < TERMINATED RESPONSE MESSAGE>

VAR AAy =V OFERXL, 70l T bAy =V LERRIC, AR T 2D
TELR/IN IV DBNLETHHRILIARREE R DL — T ARSIV ET,
EMT<STHENZT VT 7 Xy bORLFDEREE R OFI T, HRe R 2
BIZHBILIZb DA —NMEER LU E T, B T<STHENLT V77X
DINLFERT—REEFR OB T, LI > CUHERTIEL, F—Ib AT B A
LT,
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SCPI Z7—~>F

5322 LRRVRAyE—C DEEER
(1) <TERMINATED RESPONSE MESSAGE>

UITFIZ 2 oAyt —Y 2=y L 7Z<TERMINATED RESPONSE

MESSAGE>%Z"RL £,

<TERMINATED RESPONSE MESSAGE>
|

<RESPONSE MESSAGE> <RESPONSE MESSAGE TERMINATOR>

FRLZ3
YRS /I \ k—%
(#l18 PC) \ 1; INT <NL> (MP1900A)
HEEER
5.3.2.2-1 < TERMINATED RESPONSE MESSAGE>
<TERMINATED RESPONSE MESSAGE>{%, IROIIITERSNET,

<RESPONSE MESSAGE>
532218 (3) &

<RESPONSE
MESSAGE
TERMINATOR>
532218 (2) 38

<TERMINATED RESPONSE MESSAGE>(%, h—7T&%2% MP1900A 7>l
il PC (2B R COMREE R A M- LT — X Ay —UTT,
<RESPONSE MESSAGE> D #5 % % 58 T & ¥ 5729 12, <RESPONSE
MESSAGE>D##ZI3<RESPONSE MESSAGE TERMINATOR>AM I

NET,
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(20 <RESPONSE MESSAGE TERMINATOR>

<RESPONSE MESSAGE TERMINATOR> i & % ® <RESPONSE
MESSAGE UNIT>DRIZH03, 1 DEIEZNLL EO RS T<RESPONSE
MESSAGE UNIT>#F D ¥ — 7 v A% & T 3 H %3, <RESPONSE
MESSAGE TERMINATOR>(FA %7 =— AZXDERITIEVDHVET,

a. GPIB A & 7x—AFHDEE

(e D

b. Ethernet 1> %7 x—AEHDOEE

@

NL H—® ASCII =—F/3Ak 0A (+H#ED 10) LLTERSNET, 7720
%, ASCII #l#% ¥4 LF (Line Feed) THY, FIFANLEZ R DFTDIFH
U T 2N B~ R EIFSATEER TV E T, LT DAY—R T
57-% NL (New Line) &HFEENET,
%A TI% LF 2—RLAMZ CR + LF 2 —RFOFELHVET,
i1 PC 123 MS-DOS <° Windows D341 “CR + LF” THiTEMN,
UNIX OHBA1E “LF” OHRSITENET,

END GPIB &#/320 EOI (End-or-Identify) 7> % TRUE (LOW L-~L)
2T HZEICED, EOL G oA ASEAZ LN TEET,

Bl BUE, RESH TV Synthesizer JEHEE S OREE T T 7 0r T Afl2RLE
ha‘(}
10 WRITE @03:”:OUTP:RCL:SEL?”
20 READ @03:A$
30 PRINT A$
40 END
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(3) <RESPONSE MESSAGE>

FlEL T ASIaxr 2 DOFEIR, SZE(E 5 OFF 53R E D MWEhEICx 351
ARV AERLUET,

<RESPONES MESSAGE>

N

1; PRBS

\

<RESPONES MESSAGE UNIT> <RESPONES MESSAGE UNIT>

<RESPONSE MESSAGE UNIT SEPARATOR>

5.3.2.2-2 <RESPONSE MESSAGE>
<RESPONSE MESSAGE>(Z, ROIHZEHRINET,
/ UNIT SEPARATOR>

<RESPONSE MESSAGE UNIT>

Y
\ 4

’ 532218 (5) &8 ’

N
>

)
<
|
N
o
‘?
¥
g

<RESPONSE MESSAGE> &%, 1 ffl Ll k@ <RESPONSE MESSAGE
UNIT>#HZ Dy — 47 AT9, <RESPONSE MESSAGE UNIT>Z 33,

MP1900A 76 Hilffl PC IZEONHAH —DAyE—VZEHRLTVET,

<RESONSE MESSAGE UNIT SEPARATOR>%3#13, #4»<RESPONSE
MESSAGE UNIT>% X157 Dt/ L —2 LU Tl S E T,

(4) <RESPONSE MESSAGE UNIT SEPARATOR>
<RESPONSE MESSAGE UNIT SEPARATOR>IZ, IRDIDITERSILET .

_,Q_,

<RESPONSE MESSAGE SEPARATOR> %, # #t ® <RESPONSE
MESSAGE UNIT>## DY —/7 A% 1 DDO<RESPONSE MESSAGE>&L
TH 325612, <RESPONSE MESSAGE UNIT> 2 3 % <UNIT
SEPARATOR>tI=my (5) THHEILET,
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(5) <RESPONSE MESSAGE UNIT>

MP1900A D<RESPONSE MESSAGE UNIT>/Z, ~v & —72L DL AR A
Ayt —Va=y T, MEHKREOTF —27 142K L £3 ., <RESPONSE
MESSAGE UNIT>/E, IROIIITERIIET,

ESPONSE DATA
SEPARATOR> <

‘ 5.3.2.218 (6) SR ’

<RESPONSE DATA>
532218 (7) &8

4
\ 4

N
>

(6) <RESPONSE DATA SEPARATOR>

<RESPONSE DATA SEPARATOR>|I# %t <RESPONSE DATA>% Hi /)
LGN, T —HLT —FE XD DI L ET,

<RESPONSE DATA SEPARATOR>(Z, RDIIIZERINET

_,Q_,
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(7) <RESPONSE DATA>

MP1900A THVA<RESPONSE DATA>IZOWTHLE S, EDL AR
T EBIRSNDNE, WG hEAY =Vl TRESIVET,

% 5.3.2.2-1 LRARUVRT—4
EX HEHE
(1) CHARACTER Hn=—F=y /T —HERLET,
RESPONSE DATA <response
151 - — > mnemonic> [ >
ABC
DEFG
(2) NR1 NUMERIC +HEHOESEERLET,
RESPONSE DATA ;C >_ <j
151 : / \k
193 ‘ﬁél I/ ( <digit>
+123 N\ ,(: ) /
-1234 \_,J
(3) NR2 NUMERIC [ E /N O AR LET,
RESPONSE DATA
il - / _)®_\
12.3 ~§%| lB <digit> —— > <digit>
+12.34 / K
-12.345 \\_)Q_, /

(4) NR3 NUMERIC
RESPONSE DATA

iR

1.23E+45

—~12.3E+45

ST EDOTERD I ERLET,

Nl -
O o [

bJL FoN

S
NS/
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% 5.3.22-1 LRRVART—4E (frZ)
EZ%x HeE
(5) STRING ZTNa—F—ar (") CHEN-XCTINERLET,
RESPONSE DATA <
151 -
"1234" @—) <inserted">
"ABCD"
"1234.5" 5
<non-double
quote char>
(6) ARBITRARY ASCII | NL %R\ = ASCIL 57— A XIBRWTEDE T, 2=, KiED
RESPONSE DATA | 7 —#DIKIZNLAEND (F721Z NL D) Z@E/zo A2l T —Ir—bSiE
151 ; EE
<ASCII Byte><ASCII i o
Byte>NL /A END (a) GPIB A #7x— DA

#/@\kj;_w—%@—)[i;l

NEol/

(b) Ethernet 1> #7=—AFEHDEHH

; .

<

<ASCII
data byte>

N
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5323 VAT AAEN—HHE N I7A—IV LD XELEDIESR
VAF AN 7 H—<vhEb—H N7 53—~y M 2305 EOESITILL T O
LT,

JRFANTHr—= vk
TasT LA, fili# PC b0 T s T LAy E—U% MP1900A M3 5
(CZ T DN TEDLIIRFHNMEE L TOET, T 77y MIOWTH R
FHAXLFHRIUERICHEIZENTEETL, BN —Z0F—IR—HIC
<White space>%&if&72721IFVNAZENTEAHDT, iAW rs I 0%k
T HIENTEET,

r—hHA7+—<vhk

H Ay =0, ERREEH RS I E O BT SHEICIE > TEV S E T,
UL, MP1900A 7O 1ENDHL AR AAy B —V % PC INE SIS0
ANDZENTELIANTT D720 TY, 1 DOREREICL AR ZAYE—1L 1 DL

NHVEHR A,
#*53.231 XELDHEER
HE Uzd—)uﬁl:j?‘%A F—ﬁHﬂﬁjE}?‘ﬁA

Iyt—o Iyt—o y
KMk iR JEkk <
TIT 7R RILFH/NCFBRCERIZRDET, KILFDF ]I\
NRS#EGH EOfit: | A +E e+ A (AOMHELE) KIF B 05 =
NR3 f5 5RO+ = BT RE A WA ] f
<White space> (: A)*1 | &/ 3L —Z i[5 —I 7 — X ORI T 7T HE NS
Ty kL —H A+ BImmy (A0 EELE) R I=NZ/p ¥
A~y R EAN— A+~ — (AIF0fELL ) B —D IR
=L —H ~yH— + A (AF 1 EELE) A~y — + 1 ED$20*2
F— R L—H A+ v + A (AZO0 L) A<D
B—IF—4 A +{NL ¥721% EOI £7-13 NL + EOI} (Al% 0 {24 ) | NL + EOI*3

*1: AlF<White space>% ~RLET,
%20 ASCII =—R 31k 20 (10 1#% 32=ASCII X7 SP, A~X—X)

*3: SYSTem:TERMination 2~ FIZT “NL + EOI” & “CR + NL + EOI”
DEIEZ B TEET, CRITASCII =—RT 0D &L TEHRIANLTVET,

5-39



FBLE5E Jr—pavF

53.3 av FEE

SCPI =~ i, Wt EZFH £ 4, SCPI a~ NI H o REZ &0
=BT, ENEIUS YT VAT L LMEHINOREE S AR L E T,
AKETHE, 7 VART LN ENHEK 5.3.3-1 DIIpa~v RV —THRLET,

# 5.3.3-1 SCPIa< RV —nHl

:INPut :CLOCk :SELection <clock>
:SELection?
‘RECovery <string>
‘RECovery?

SCPI Ti, YV —DHIZFALA~ S — L TH L, EO~y# =D FEETS
R Ko TN E N DBREICRIE L9, LT3 C, 2w IR 2
NI H—ETOT AR T DUEN DI ET,
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5.3.4 v bkEMRiE

# 5.3.4-1 SCPIa< RV —DHl

:INPut:CLOCk:SELection <clock>
:INPut: CLOCk:SELection?
:INPut: CLOCk:RECovery <string>
:INPut: CLOCk:RECovery?

[5.3.8 a~v g% TRLE SCPI 22w YU —3FnEFn Lo SCPI =+
VRERVET, LTI SCPI a2~ REtlIc BT A ELHALES,

<ARUETH—TVE>
a<wURiFany () o EVET, £, av U RNy X —b~y A —hany
() CHEMELCTHERSNET,

<AYF—DERERER >

AoH =L, va— T =Ll nr ST — AR HVET, Ya— T r— A, 1
VT — LB EEWR L TWET, av R, Ya—h7r—24, gl
TH—LEBLLERWTY, FULa<vr FELTRRENET Ca—h, 7%k
B THHEATEEY), AETIE, a—heal ZORBIDZHIZ, KITFE/NL

FEREHLTOET (RXFTRLIEH DR a—hTr—2), 72720, FERRIZHE :UE—
T 28581%, KAOSLTFORJNITHIEE A, |

5
E _‘j
a7 — A > INPUT:CLOCK:SELECTION RECOVERED N
va—hTH—A > INP:CLOC:SEL REC

a7+ a—h7x—2 > Inp:CLOC:SELECTION REC

<*HF arv/—K>
[ 1 13T var /) —FERLET, [ ] THIEN -~ —ITEMLTHLELS, B
L7 Ob LW OB RICa~vr REL THRbIET,

151 -

:STATus:OPERation:[EVENt]?

oA —EEBWE LIRS E > :STATus:OPERation: EVENt?
o —HEMELT- A > :STATus:OPERation?

<AYE—t /I L—4a>
v RENTA=EZDORNZIINT 1 DL EOAR—2%F ANFET, /7, 220k
DRFGA=ZTar~< () TRYIDLERHVET,
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5.3.5 av KFRDES

AR, FROFADIIICEIany () THAETLILNTEET, 2 DHO=
~URiE, 1 DHOa~v RO FMEEERICL LU TEEhET, 207
D, il 1 DEHT 2 DHDaw LU RETANATHIRT 20, HAHWIIAE 2 DX
SELection &Y B~y —%EREL TRl 352N TEET,

5] 1:
> INPut:CLOCk:SELection
RECovered;: INPut:CLOCk:RECovery" "OC_3"

5] 2:
INPut:CLOCk:SELection RECovered;RECovery "OC_3"
i
—EDNSAF VT =2 Ha~v R T, a~v  ROEANTEEEA,
R
:SOURce:PATTern:BDATA:WHOLe
WRT, RED?
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5.3.6 /I\TA—~A
KT =T T D/ 8T A2 F AT %3 5.3.6-1 (TRLET, KETIE, <
THENTZT N T 7 _XO D/INLFTRIA—EAAT R LET, £, ZHUTH
J&53% IEEE 488.2 (¥£7-i1% SCPD #LED<PROGRAM DATA>¥#A 7% 7 )V
T Xy DKL TFTELET,

% 5.3.6-1 INSA—BRZALT
INGA—BBALT SRER

<numeric> 10 A FLET,
<DECIMAL NUMERIC PROGRAM DATA>

<numeric> 10 EELANERLUET (2 EEL, S EHRL),

<NON-DECIMAL NUMERIC PROGRAM DATA>

<boolean> FMPMEAZELET, OFF /213 0 234, ON /213 1

<BOOLEAN PROGRAM DATA> MEUCIHGELET, BEDEIL 0, 1 T OFF, ON
THEATEETD, WS hEICkT AL AR R
1021 &720FET,

<string>, <display>...etc LR LET, o a—T—ar () hE
Tna—s—igy (") CHATZ ASCII SLFD L

<STRING PROGRAM DATA> 2
THITY,

fil: 'SES_3:DM_6'
F72IT"SES_3:DM_6"

<brate>, <type>...etc XY TR T —HERLET, HENFICKIG LT
<CHARACTER PROGRAM DATA> WA TRISNET,
<bdata>...etc SV MDNAF VT —Z R AERIFE L £,

<ARBITRARY BLOCK PROGRAM DATA>
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53.7 LAKRUR

MP1900A THHT DLV AR AXAT %S 5.3.7-1 ITRLET, AETHE, <T
FENT=T LT 7 X hD/NLFETL AR AZA T 2R UET, -, FAUTKIG
9% IEEE 488.2 (£721% SCPI) HED<RESPONSE DATASY A7 %7 V77
Ry bDORILFTERLET,

% 5.3.7-1

LARVREZATORE

LRARUREALT

B2l

<numeric>
<NR1 NUMERIC RESPONSE DATA>

VAR ADK AL L, A ELPH O fe KT S L AR A
DI ARHEELET, FF 7 EBEDRIZAR =TI AV ER A,

> SYSTem:DATE?
<2006, 7, 14

<numeric>
<NR2 NUMERIC RESPONSE DATA>

LRI ADHHE TTAEEL, Bl (NG RO Rk
B AR ADRRHTIE LT, 753 S RO BT 2~ — Al
ADEH A,

> :0UTPut:DATA:AMPLitude?
< 1.000

<brate>, <type>...etc
<CHARACTER RESPONSE DATA>

XX TILDYa— T F—LPRIRENET,
> :SOURce:SYNThesizer:JITTer:-MODulation:SELect?
<INT

<string>, <display>...etc
<STRING RESPONSE DATA>

T na—7—ar ("") THENZAN 7 BRIRENET,
SHIn T 57 0s T 0w RTCAN T ONFIZ a—h 73— 4
L I —IBBLBEE, a— T — bR ENE T,

> :DISPlay:CUSTomize:BUTTon:NOW?

<1, "EADD" ("EADDition"®> a—hr7 4—.L1)

<ARBITRARY ASCIT RESPONSE DATA>

XHN2NTEYNASCII T X ANDF —Z BRI NET, ik
DF —ZNSADOWIE NLAEND %7213 NL OB TH—I%—h
ENET,

>*OPT?
< OPT301, OPT302, MU1810004, OPT101, ..
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54 |EEE 488.2 £@a~v k

ZOHITIE, MP1900A 239" —1~42 IEEE 488.2 dLifa~ L NIz DWW CEREAL

=7

@< RIZGPIBA %7 =— AL Ethernet f 27 =—ADEBHH T @ L
TEHTEET, MP1900A N R —hT5Ea~v NI T T —rrvylb
o< R TCT9, MP1900A THaAR—h9 2% IEEE 488.2 o~ RNa# 5.4-1 1

RLET,

# 5.4-1 |EEE 488.2 £ a7 KRR+

——E=vy

aATURTILARILE

*IDN?

Identification Query

*RST

Reset Command

*OPC

Operation Complete Command

*OPC?

Operation Complete Query

*WAI

Wait Continue Command

*CLS

Clear Status Command

*ESE

Standard Event Status Enable Command

*ESE?

Standard Event Status Enable Query

*ESR?

Standard Event Status Register Query

*SRE

Service Request Enable Command

*SRE?

Service Request Enable Query

)
<
|
N
o
‘?
¥
T

*STB?

Read Status Byte Query

*TRG

Trigger Command

*OPT?

Option Identification Query
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*IDN? Identification Query

INSA—A L

LRRUR <BIA—TH>, <A >, <SVT VT LN—>
<BFhA— T 4>,
ANRITSU
<J¢4,>=<CHARACTER RESPONSE DATA>
MP1900A

< U7 v ) 73—=>=<NR1 NUMERIC RESPONSE DATA>
0000000000~9999999999

MP1900A O YT )V F 73—
BEaE BILDA—N 4, WA IREEHRELET,
{5 FE 151 > *IDN?

< ANRITSU, MP1900A, 0123456789

*RST Reset Command
185 A—4 7L
1 ge BIRAAY T2 ANE LR BEL U BE~RL £,

Zokx, PIEIFEILL, BIENFITZVTSIET,
T % W Koo E ~ K $ 2o Iicid, SCPI
K:SYSTem:MEMory:INITialize 317U TL7ESWY,

{3 I > *RST
*OPC Operation Complete Command
185 A—% 2L
HRE FAIOASTRBET T8, IEHESRPRT —F ALV AZDEYE 0
(F L —vaAk TE YN Z#EL, SRQ % ON IZL T,
{3 I > *OPC
*OPC? Operation Complete Query
185 A—% 2L
LRRUR <NR1 NUMERIC RESPONSE DATA>
1
Hae FHIDOIAVRBE T 5L, 1 ZIRLET,
{3 A > *OPC?
< OPC 1
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*WAI Wait to Continue Command
INSA—A 2L
B RE FHEDOITVRPE T THET, RO~ ROBMGEREFT-TET,

H—N—Fy T A R — v Las U RELTIITLET,
AHEBEIT, FRTOa~ I NISH L TORFRERET,

{5 AR5 > *WAT

*CLS Clear Status Command

185 A—4 7L

g % a—ZD MAV H~<UAvt—I2 BT _RTCOARU R V2B L

Fa—% )T LET, EEEADAT AL DAL BT DA R —T PR,
transition 74 /VZ DV kI SCPI =< F:STATus:PRESet T/ E7,
*CLS #<PROGRAM MESSAGE TERMINATOR>DHE% T, /1 ><Query
MESSAGE UNIT>ZEHZEORHIEH LA, H15%=2—, MAV B vty
VT7ENET, FRIOAVURBET T5ET, IROa~v U ROGERT-EET,

{5 AR5 > *CLS
*ESE Standard Event Status Enable Command
185 A—4 <DECIMAL NUMERIC PROGRAM DATA>

0~255 DIEEHE

JEHEA R NAT—H A =T NP RAZDE DN enabled IZL72WE v b
IR ET, BIRLTCE Y MHMEDORI DN ST A—ZE720ET,

disabled (ZL72W B MHEIZ 0 &40 ET,

MP1900A DL AZDEEEIXLL FDEBVTT,

)
<
|
N
o
‘?
¥
g

Bit 7 (27= 128) CRESIN
Bit 5 (25 = 32) av RTT—
Bit 4 (24= 16) FATTT—
Bit 3 (23=8) av R T—, TS DT —
Bit 0 (20=1) F R =g KT
H&RE FEHE A R NAT — R AL FT—T N D AR DB EBLOVIVTELET,
{5 FA151 AF—T NV TAZDOE Y 3 B4 2% ELET,
> *ESE 24
*ESE? Standard Event Status Enable Query
INSA—~ 7L
LRRUR <NR1 NUMERIC RESPONSE DATA>
0~255 FEHER T —H AL ZAZ DY M E DRI
FEHER T —H AL P AZDE Y "R EIT*ESE 2~ RES L TIEEN,
HERE FEHREA R NAT — A AL =T NV AZ DOBEEE WG ET,
1% I > *ESE?
< ESE 24

547



FBLE5E Jr—pavF

*ESR? Standard Event Status Register Query
INSA—~ 7L
LARU R <NR1 NUMERIC RESPONSE DATA>
0~255 FEHE 2T —H AL 2ZZ DB MiTE ORI
FEHER T —H AL P AZDE Y MR EIT*ESE 2~ RES L TIEEN,
HERE FEUEA N NAT—Z ALV ZZ DBE ARG £,
{5 FA151 v RET—BRELSA,
> *ESR?
< ESR 32
*SRE Service Request Enable Command
INSA—4 <DECIMAL NUMERIC PROGRAM DATA>
0~255 DFEHIE
=RV T AN F—T VLD AZDE Y RO HNG enabled (T2 E Y Mg
RUFET, BIRL-E Y MHEORFNN, /STA—=FZLR20ET,
disabled (ZL72W B MHEIZ 0 &40 ET,
MP1900A DL AZDEEEIXLL FDEBVTT,
Bit 7 (27=128) IR =gl AT —H ALV ARSI
Bit 5 (25=32) AR RAT —H ALY ZE =Y
Bit 4 (24=16) H ) F 2 =R Tl ta rmLET
Bit 3 (23=8) JEAF 9T IVAT —HAL P AZY <
Bit 2 (22=4) TT—, AR M=V TN E AR LET
HERE PRI T AN F—T L D AXDE Y R ELE T,
=R AR—T NIV AZDE YN 4 R ELET,
> *SRE 16
*SRE? Service Request Enable Query
INSA—4 7L
LARU R <NR1 NUMERIC RESPONSE DATA>
0~255 P — R I TR F—T )LD ZZ D M HEORFN
=RV Z AN R —T VL P RAZE Y MR EIT*SRE 2~ RES L TIES
AN
HERE =RV ZARNA R =T NV AZDOBIEEE WG ET,
{55 FA151 > *SRE?

< SRE 16
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*STB? Read Status Byte Query
INT A=A g
LARU R <NR1 NUMERIC RESPONSE DATA>
Bit 7 (27=128) IR g AT = H ALY ALY
Bit 6 (26 = 64) MSS (Master Summary Status) $~UAyE—
Viag)
Bit 5 (25=32) ARVIAT —H AL AL Y=
Bit 4 (24=16) H)F 2 =R Tl ta rmLET
Bit 3 (23=8) JEAF 9T VAT —HAL P AFY <Y
Bit 2 (22=4) TT—, ARV 2 —PNE TN EERLET
HERE MSS (Master Summary Status) B >N&ETe AT —H A A NOBUEfEZ
HhtET,
{55 FA151 AR RAT —H AL D A UNEOBE
> *STB?
< STB 32
*TRG Trigger Command
INT A=A g D)
HERE IEEE 488.2 ® GET (Group Execute Trigger /3XAa~>K) LE—DEEEZIT F
WET, MP1900A T, *TRG o~ REZETHE, MlEsEAX— EZUA ]
Z—RLET, 72721, Error, Alarm HIEIZRVET, :];
fsE FI 81 > *TRG 3
T
*OPT? Option Identification Query
INTA—H 7L
LARU X <ARBITRARY ASCII RESPONSE DATA>
I arEl i =y NIRHG LIz vy 774
HEeE MP1900A (235N T DA 7T var aflunabidEd,
FIINTNWDAF T var DEY2— WEIT_XCar~ () KUY THIEShE
R
72720, BUk MP1900A (21347 v ar pVauned, #1222 (aull) AHfESH
3
fEmA > *OPT?

<
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55 RT—HX \\ o
:@%Tﬁ,X?—&%v?%&@%W%i@%%?—&%v&%&@tVH%&L
DWTHHALET, MP1900A 2L QWA AT —H ALV AAZ L FITRLE
ﬁ‘o

IEEE 488.2 HlEL VA%
FEYEA RN DAY AT —H R SN LD AHS

SCPI JHEL VA
OPERational A7 —H AL A%
S E AT — 2 A

BEY 2— VEFAT—HA (2720, BEL Y AZEITTHESITWET )

551 #IE

MP1900A |ZHBIFARTF —H AL A2 DRERRXZX 5.5.1-1 I RLUET,

Synthesizer SCPIiE%E
xq—_gx | Bt it 1I
1
! QUEStionable : TIS—ARURFa1—
| RAT—BALYRA X
1
PPG : !
' |
: 1
: 1
: 1
, 1
ED ! :
AT—HR ; :
: !
, 1
1 . —I
! OPERation H
1 RT—ARLURA ! _
EEES DT ! A%
1
! !
! !
! !
, 1
, 1
, 1
, 1
, 1
: 1
, 1
L L1
1
| B e e :
| I
! AT—HRINAk !
: EEARUN 7 |
| AF—BRLURA LR |
: — I
| I
| I
| I
| I
| 1
| |
| |
| I
]
| IEEE 488.2 #i%& :
I
]

55.1-1 RT—BALIRAERE
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5.5.2 IEEE 488.23iFEL T X4
IEEE 488.2 HiEL ¥ A2 0E v MEF A FICRLET,

5% 5.5.2-1 IEEE 4882 EL S READAHE

ey RE
AT —HANAB RQS BEIO T HDOY~I Ay =V Y MR ETEHL VAZTT,
LYRH Y= RV A R =T NP AL L ARG DRI S, Wi O OR 2

0 T/ X, RQS%# ONIZLET, RQS I Bit 6 I3 AT A TS TN
T, ZOEYMZESTHIE PCIZH—E RAERNHHZEERELE T,

FEHEA R EHERLBLL CT A ANEIER TS 8 FIHDFLREL VAZ| - TET,
AT —H AL AL | FHE OR HJ1E v M, ESB (Event Status Bit) V<V AvytE—TLL T,
AT —BZNA R LI ZAZD Bit b ZERFRLET,

;| "ESEn TiE |

KA N : ; |
. *ESE?THED o *ESR?TERT .
¥ L2 v Lol =
A RUPRT—HR BEARULRT—HR
12—TLLDRE LOR3
0 & 0 | opPc I5—/ANUbFa—
1 & € 1 | NOTUSED
2 & 2 | NOT USED
3 & 3 | DDE
4 & £ 4 | EXE
5 & 5 | CME J
6 & € 6 | NOT USED :E
7 —>& 7 | PON K
l =
| <
| % ®E o R | N
QUEStionabl ]\
| = AT—HRALIRAE
/. *SREnTHE . —_———— I T
T lsRereEE ST
H—ERYHIRF AF—BRNAR HHxa—
AF-—TILLTRAE LORA
0 & 0 | NOT USED
1 & ¥ 4 | NOT USED
2 & 2 | QUE <
3 & 3 | QUES
4 & 4 | MAV
5 & 5 | ESB «— |
6 > MSS 6 RQS |
|
7 —>& 17 | OPER OPERation
l/ , RAT—HALY RS

Service Request
Generation

\

5521 RT—RALLRAAEAE
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%5522 RTF—ARNARLTRADEVRNESE

BIT fER&EC S B2l

DB2 | QUE (error/event QUEue) TT— AR 2 —NE TN EERLET,

DB3 | QUES (QUEStionable status register summary) | QUEStionable A7 —# ALY AFZ %< VA RLE
‘a‘o

DB4 | MAV (Message AVailable) H ¥ 2— N2 TRNWIEE R LET, T3 AN
2 hE—INBL AR AAY =P DA E R E
ZHLAENRTETNDEEIZ, MAV Y~y
t— w3 1 (TRUE) &40 FET,
ZOA B —=ITarba—I 08 F A ZAZVE
OEa~REHED, MAV v AyE—UE w3
1 (TRUE) (Z25E TR, EWOIH72 005
TEET,

DB5 | ESB (Event Summary Bit) FEAREA R PAT —H AL VAR YV R L ET,

DB6 | RQS (ReQuest Service) VT IVIR— VIR 7 bits DAT —HANNA R, &
D RQS AvtE—VEarha—I~RELET,

MSS (Master Summary Status) T RA AT EY 1 DOY—E RE TR T DR

RRHHZ a2 RLET,
*STB?2 v U RIZEDAT —FASA ROV ED
T RQS AvE—1ofiboT, 0 MSS %
<V A= VNV ARAD Bit 6 (CERINE
‘a‘o

DB7 | OPER (OPERation status register summary) OPERation A7 —H ALV AZ Y <V aRLET,

#&55.2-3 FEARVIRT LR NS LOREIDEVNESR

BIT L L]

DBO0 | OPC (OPeration Complete) BESNEMEN T R CE T LRI ERLET,

DB3 | DDE (Device-Dependent Error) v RET—, BT =LA DT=T =3 AL
72l EBRLET,

DB4 | EXE (EXecution Error) FAT=T—INRAELZZEERLET,

DB5 | CME (CoMmand Error) av RET—PRALZZEERLET,

DB7 | PON (Power ON) TV —ay B Eofo X, EIRN

OFF 75 ON (ZZ& L= Z &% RLET,

E:

AT =B AR N LIRS JEREA R RAT —H AL P AADRE, BLO

WA Ea<RizonTy, 5.4 IEEE 488.2 i@

TLTEE,

B~ R 25U
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55.3 SCPRERT—RALIRA
SCPI D#HFEIZLY, IEEE 488.2 CHLESNIZAT —H ALV AXTINZTLL T D
LIOZEZRHNET, SCPIHEL P AZDIEFRITOWVWTE 5.5.3-1 1T ~LET,

%5531 RTF—ARNARLTRADEYVRNES
& AR
QUEStionable HERER2EDE B OREERELET,

AT —HALVARE | ZT—RNRELEEIINT o e — T = R AT
RIBGERETFEHALET, MP1900A TidflE L E

A,
OPERation MP1900A OIKEED—EREL T,
AT — B AL VA
Condition Transition Event Event Enable
Register Filter Register Register
0 |——>]| o0 0 & 0
1 |[—>] 1 1 & € 1
2 |—>| 2 2 & € 2
3 |—>| 3 3 & € 3
Y
15| ——>| 15| —>| 15| > & 15 =
|
| L
e
| SHEOR | —> Summary Message :j
S
5.5.3-1 OPERation A7—2XL Y RAERK K
% 5.5.3-2 OPERation R7—32XL T RADE VM ESE
BIT 5] EREs BT
DB3 | BAT Bathtub HliE F CHLHZLERLET,
(BAThtub measuring)
DB4 | MEAS (MEASuring) W@ PORT 2NSAIERITHOGA,
HWEFEITH THHZEZRLET, *
DB6 | PAMB (PAM Ber) PAM4 BER HIEEH THAHZEARLET,
DB7 | AAD (Auto ADjust) Auto Adjust F THLHILEZRLET,
DBS8 | ASE (Auto SEarching) Auto Search ' CTHHZ LA RLET,
DB9 | EMM (Eye Margin Measuring) | Eye Margin #ll € CHHZLZRLET,
DB10 | EDI (Eye Contour) Eye Contour flliEHf THHZEZRLET,
DB11 | PSET (Pattern SETting) INF— B ER THHIEERLET,
DB12 | INI (INTtialize) VbR ThH LA RLET,

ko MERICHRIELZS G, OFF (Zeo7zdbé, BFONON 1220 E T,
DB4 by T, WIEDHIASNDLFIRFIZ ON 12720 E T,
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554 RT—RALIVRIDEGHIY -EZIAHFE

AT =B AL DAL DFA OB ONEZIALTFIEIZOWTE 5.54-1 [TRLE

ba‘o
£ 554-1 RF—HBALCRADZAHRY, EXFIAAHE
LORAE SRAERY AL EXAAFE

AT —HAINA SUT IR — L N
LoRE 7 EVRDAT—HAA L, RQS Avt—

VEYMNIRIELET, ZDEX, AT —H A

NANDAEIZZELLER A,

*STB?

AT — B RN LI AZ DN L, MSS

<D A =50 1 OOFEE I IEL

¥, ZDEX, AT —HZANNAIOfEITE

HAPES V.VR
WA ) B/ fa 574 8 *SRE? *SRE
AR—T N AR ZOEE, LA ONFITIELEE A,
HEHEA B *ESR? AH]
AT — R AL AR ZDEE, ARLNIEHEIZL U RF DN

HRiIWESNET,
HEHEA B *ESE? *ESE
AT — B AL —T )L ZDOLE, LUAZONRIIZLLER A,
LIoAK
SCPI A~k :STATus:....EVEN{t? 0l
LURK EEEAav RN

ZDEE, LYAZONFITHESNET,

SCPI A x—7 /L
LIoAK

:STATus:....ENABIle?
ZDLE, LYRZDONFITELLEE A,

:STATus:....ENABIle

SCPI Transition
TA4IVH

:STATus:....PTRansition?
:STATus:....NTRansition?

EEEAFaR

ZDEE, LYAZONFITZE L EE A,

:STATus:...:PTRansition
:STATus:....NTRansition

TH— e f U

:SYSTem:ERRor?

A A]

e

SCPI ARV A% SCPIAR—7 VL 2%, SCPI Transition 7 (/v
2%, SCPIHEAT —H AL P AX B OEEE EAF AT — X AZBITHAN

1R, Transition 74 /V X & RLET,
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555 RT—RALTVREAMH)T7)tybAiE
AT =B AL AEDI)T, VN FIEICOWTE 5.5.5-1 (IIRLET,

%5551 RF—RALCREADH)T, JEvrDEE

LYRE *RST *CLS EJR ON | STATus:PRESet ZTD/MDIIT HiL
AT —HARA | Bzl | 207 707 b7zl
LIoAK
H—e R E 2 Bzl | BfezL | 2V EibeL *SRE 0 D37
A =T NV AEZ
HEHEA B BqezL | 207 ZYT *e2 EAb7al *ESRUZLD AR IHFREAHL
AT — R AL AR SNTEXITIVTENET,
FEAEA N PAT—H R | Bfb7el | Zfk7el | 20T ™ Eib7zL *ESE 0 D37
A =T NV AEZ
SCPI A bz | kL | V7 )T *1 EibzL :STATus:....EVENt? (2 LV A
NRUMRTARONTZEXIZY
UrEnEd,
SCPI A x—7 /v BAk72L | Bkl | Vv | Ukyk :STATus:....ENABIe 0
LAY DEAT
SCPI A7l | Utkwh UVEyh*t | Ukwh :STATus:...:PTRansition 0
Transition 7 1/V% :STATus:...:.NTRansition 0 P]
DELT :]E
TN R a— | Bl | 2V 797 EAbiaL :SYSTem:ERRor? 12 L0 A< | |
VN T ARTCHIAIRDET, g
v
*1: PSCi24Y, PSC (Power-ON Status Clear) 777 %#ELL T, &FEAZON R

WCULIERAIT, 2V T £y hEnET,
*2: 128 bits (2720 F T,

Pz
SCPI ARV A% SCPI AR —7 /L 2%, SCPI Transition 7 /v
21X, SCPI i@ AT —H AL VAR & RLET,

:STATus:PRESet (Z&ko THEAZITHL VAL, T4NZ DYty Mg OfEZFR
5.5.5-2 |TRLE T,

%< 5.5.5-2 :STATus:PRESet [Z&k>THEFZITHLIRE, T4IL2D) VL EDIE

LoARA AR—TIL-T4ILAE 1ty ME

OPERational A =T N AK All O
AT —H AL RS

PTRansition 74/ % All1l
NTRansition 7 A/V#% All O
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556 EERBEBERT—EX
MP1900A T, HEEBA AT —FAEL THEEY 22— VDA T—H A% R—KL
TWET, EEEA AT —ZADMREK 5.5.6-1 ITRLET,

Condition Transition Event
Register Filter Register
O |—m—>| 0 |—>| 0
1 |—> | 1 | —>| 1
2 |—m—m> | 2 |—>| 2
3 |—m > | 3 |——>| 3

15 |—>| 15 |—>| 15

55.6-1 BARAT—EREHE

Condition Register
THRARRREEET=FL, THAAADIRBBIIEC TV T AZA LB LET, 2D
728, ZOLVAZPIREO LB L EE A,

Transition Filter
Condition Register DN% % Event Register (5% EL £ 7", Transition Filter
&, KIS TDRMFIZES TRROWT AT ELLE T,

IEJT M2k
KIS T DHAE DN OEN A LT L ED T, AN EIZZRDET,

AIimZAL
KIS TDHAE DN ENABIIEAC LT ED T, AN EIZZRDET,

w7 [ Ak
1E, AWTILDT DL ECTEEID, AP EIZZRVET,

Event Register
Transition Filter O )& 5Bl £7,
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BTV 22— VAT —HADE Y MNEFRIZOWT, L FITRLET,

%£556-1 EL1—ILRAT—2ADAR

AT—HA B
AP RT—H A MU181000A/B DIRREAHEL £,
PPG A7 —# A PPG DRBEA WA LE T,

ED 27 —4 2 ED OREZHRELET,

#5562 VotHAHFRT—ERADEVFESE
BIT ZRBA
DBO0 PLL Unlock 2334 L7-Z 5 R LET,

£ 556-3 ED RT—2RADEYLEE

BIT iz
DBO Insertion Error 23 ELTZZEARLET,
DB1 Omission Error 28 FAELT-ZEERLET,
DB2 Total Error NFAELIZZEEZ/RLET, y
DB4 Pattern Sync Loss N A LIZZEARLET, £
DB5 Clock Loss D3FAELIZZ L RLET, ]I\
DB6 Delay Busy %L 72222 R LET, =
DBS Transition Error 233472284 RLET, :{
DB9 Non Transition Error NFAEL7ZZEE2RUET,
DB10 CR Unlock N FAELT-ZEERLET,
DB11 Delay Calibration Require 23547222 RLET,

% 5.5.6-4 PPG AT—ARNDEVFESE

BIT iz
DB1 CMU-MUX Unlock 73384ELT2ZEARLET,
DB2 Delay Busy 2334 L7=Z L2 RLET,
DB4 Delay Calibration Require 23547222 RLET,
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55.7 RT—ARRavk
ZZTlX, OPERational A7 —H ALV AA L KT a—)VEAF DA T —ZADa
< RIZOWTERALET,

BEY 2= VEHFGAT —FAEROFHEEET L5 G, AT —FAa<v N
PEDENZ, LLFD 3 DDOaw  Redkd B RS ET,

(1) UENTry:ID <unit_number>

(2) :MODule:ID <module_number>

(3) :PORT:ID <port_number>

D 3 oAV URIZEY, BET AT a— VO EEISELET, FOHhLITE
ZT5av NI, SOFEVa— iz THLOLLTAEINET, 7272
L, ‘PORT:ID <port_number>{TEHE r[HET9,

55.71 RT—ARTt vk
Zoa<RizkY, OPERational A7 —X AL PAADAX—T VLI AH | T4

VA THIIMEE 720 F T,
:STATus:PRESet
HeE TANE , AR AT —H AZ L £,
& FE 151 > :STATus:PRESet
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5.5.7.2 OperationAT—R2AL T X4

Operation A7 —X AL VAKX T, PIEFITHRE%2FRLET,

:STATus:OPERation[:EVEN{]?

LARUR

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~8184 ARV VAL DOE Y MO (15D
AHE vk
8 (Bit 3) Bathtub il &+
16 (Bit 4) M EFATH
128 (Bit 7) Auto Adjust H
256 (Bit 8) Auto Search
512 (Bit 9) Eye Margin #I7EH
1024 (Bit 10) Eye Contour I &
2048 (Bit 11) IRG— R TEH
4096 (Bit 12) KL
PAM4 BER #IEH
OPERation A7 —H ALV RAZIZEBITHANU IV AZONEF LG DOEE
7
> :3TATus:0PERation:EVENt?
Efel e
> :STATus:0PERation?
< 16

)
<
|
N
o
‘?
¥
g

:STATus:OPERation:CONDition?

LARUR

15 A1

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~8184 2T ar LU AZOE Y RO (+EH)
Ak
8 (Bit 3) Bathtub HI7EH
16 (Bit 4) ) E EATH
128 (Bit 7) Auto Adjust H
256 (Bit 8) Auto Search H
512 (Bit 9) Eye Margin I 7EH
1024 (Bit 10) Eye Contour €
2048 (Bit 11) INH— L BREF
4096 (Bit 12) WL
PAM4 BER &
OPERation A7 —ZAL VAR ICBITHAL T 43 ar L P AZONEZ IS D
wHET,
> :STATus:0PERation:CONDition?
< 16

5-69



FBLE5E Jr—pavF

:STATus:OPERation:ENABIle <numeric>

INT A=A

<numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0~8184 ARV F—=T NP REDE Y bORF (H1H%R)
BREH
8 (Bit 3) Bathtub &
16 (Bit 4) W EFATH
128 (Bit 7) Auto Adjust H
256 (Bit 8) Auto Search #
512 (Bit 9) Eye Margin I 7EH
1024 (Bit 10) Eye Contour {#l€
2048 (Bit 11) INH— L BREF
4096 (Bit 12) WML

PAM4 BER &

INTA=B% O 1T DL, T_XTOE YN YAILET,

OPERation A7 —HAL VAR ZBITFHARV M PR—T WLV AZ D~ AT H%
ELET,

OPERation A7 —H ALV AZDANRUIAR—T VLTV AZT 16 ZaX ELE T,
> :STATus:0PERation:ENABle 16

:STATus:OPERation:ENABIle?

LARUR

taE

15 FR 1

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~8184 ARV F—=T NV AZOE Y OKFN (+1E50)
OPERation AT —HAL P AZZBITHAN M P—T VLTV AZDNEZRN
BOEET,

> :3TATus:0OPERation:ENABle?

< 16
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:STATus:OPERation:PTRansition <numeric>

INTA—AR <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~8184 NPT a7 B OE Y RO ()
Ak
8 (Bit 3) Bathtub &+
16 (Bit 4) W EFATH
128 (Bit 7) Auto Adjust H
256 (Bit 8) Auto Search
512 (Bit 9) Eye Margin HI7EH
1024 (Bit 10) Eye Contour €
2048 (Bit 11) INH—BRTEF
4096 (Bit 12) WL
PAM4 BER &
T RE OPERation A7 —H AL VAR BITHINT a7 408 (EHZE) &k
ELET,
{35 FA151 OPERation A7 —X ALY AZDIT a7 4% (ESHMZEAL) 12 16 2%
ELET,

> :STATus:0PERation:PTRansition 16

D)

:STATus:OPERation:PTRansition? :]E
LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA> ;]}

0~8184 NI Pvar TS OE RO () 3
HeE OPERation A7 —HALVAXZBITFLNTLDvar 7oy (EHFmENR) o R

NEZWEDEET,
{5 A 151 > :STATus:0PERation:PTRansition?

< 16
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:STATus:OPERation:NTRansition <numeric>

INTA—AR <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~8184 NPT a7 B OE Y RO ()
BREVH
8 (Bit 3) Bathtub &+
16 (Bit 4) W EFATH
128 (Bit 7) Auto Adjust H
256 (Bit 8) Auto Search
512 (Bit 9) Eye Margin HIEH
1024 (Bit 10) Eye Contour {#Hl&
2048 (Bit 11) INB— U BREF
4096 (Bit 12) HIHE
PAM4 BER &
T RE OPERation A7 —X AL VAKX RBIT DT ovar 7y (A EL) &%
ELET,
= FA451 OPERation A7 —H# ALY 2REDIT a0 7407 (AT 12 16 2k
ELET,

> :STATus:0PERation:NTRansition 16

:STATus:OPERation:NTRansition?

LRKRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~8184 "o a4 A DY hORRFT ()

HERE OPERation A7 —H AL VAXZEBITFH T Uvar7 oy (B REL) O
WEZMWE D ET,

{5 A 151 > :STATus:0OPERation:NTRansition?
< 16
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5573 Yot AHFRT—4EX
oY AP RT—HATIL, MU181000A/B DR A2F R LET,

:INSTrument:SYG125[:EVENt]?

LRKRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 ARUR TV AZDOE Y ROKFL (1%
Ak
1 (Bit 0) PLL Unlock ¥4
HEEE AP RT —HRZBTHA XU NONEER NG DR ET,
{5 FA151 > :INSTrument:SYG125:EVENt?
F70%
> INSTrument:SYG125?
<1

:INSTrument:SYG125:CONDition?

LRKRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 AT AT ALV AZDOE Y SO (+EH)
Ak )i
1 (Bit 0) PLL Unlock ¥4 £
HERE VR PAP AT —H AT DA T 4 ar ONFER WA DY ET, ]I\
= F I > :INSTrument:SYG125:CONDition? =
s 3
8

2INSTrument:SYG125:PTRansition <numeric>

INTA—AR <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~1 "o a7 4N A DY hORRFT ()
Hrhewh
1 (Bit 0) PLL Unlock ¥$4&

HEeE DR Y AP AT —FRCBITHINT Va7 v (EFMZE) R ELE
7

=R VR P AP RT —HZADNT v ar TR (ES L) IC1 &% ELET,

> :INSTrument:SYG1l25:PTRansition 1

2INSTrument:SYG125:PTRansition?

LARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 NPT a7 B DE Y RO (+HE)

HERE YA RT—H AR LN ar T vE (EFFAZE L) O AR
WEDHEET,

&= FR 151 > :INSTrument:SYG125:PTRansition?
<1
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2INSTrument:SYG125:NTRansition <numeric>

INTA—AR <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~1 rNF a7 4N DOE RO (%)
BREVH
1 (Bit 0) PLL Unlock ¥$4&

Mg VB AP RT —FRAIBITDHNT Vv ar T Vs (AT L) AR ELE
T

=R DB APRT —FADNT T ar T4 E (B [T 1E2RELET,

> :INSTrument:SYG1l25:NTRansition 1

2INSTrument:SYG125:NTRansition?

LRKRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 N Tvar 74N EOE ORI ()

T eE R YP AP AT —F BT DENT v ar T 4B (BTN ORNEER
WEHEET,

= FA 1 > :INSTrument:SYG125:NTRansition?
<1

2INSTrument:SYG125:RESet

B RE YA RT =R AN BITAAR IR E LU ET,
{5 FE 151 > :INSTrument:SYG125:RESet
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55.7.4 EDRAT—RX

ED A7 —#ATlE, MU195040A, MU196040A, 3L 0'MU196040B D7 7 —
LR T—a % FRLE T, MU183040A/B, MU183041A/B L AHAMENRHY F
bg‘o

:INSTrument:EDG32[:EVENt]?

LARUR

15 A1

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~16383 ANV RZDOE Y ORFL (10 HEE)
ARhE b

1 (Bit 0) Error %4 (Datal)

2 (Bit 1) Error %4 (Data2)

16 (Bit 4) Pattern Sync Loss 34 (Datal)

32 (Bit 5) Pattern Sync Loss 34 (Data2)

256 (Bit 8) Clock Loss %4

1024 (Bit 10) Delay Calibration Require ¥4 (Datal)
2048 (Bit 11) Delay Calibration Require ¥4 (Data2)
MU195040A, MU196040A, BLTUMU196040B A7 —F RIZHIFHA XD
NEZ WA ET,

> :INSTrument:EDG32:EVENt?

EJ xS

> :INSTrument:EDG327?

<1

)
<
|
N
o
‘?
¥
g

:INSTrument:EDG32:CONDition?

LARUR

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~16383 AT AT Ar LU AZOE IO (10 H#EH)
AHhe vk

1 (Bit 0) Error %4 (Datal)

2 (Bit 1) Error %4 (Data2)

16 (Bit 4) Pattern Sync Loss 34 (Datal)

32 (Bit 5) Pattern Sync Loss 34 (Data2)

256 (Bit 8) Clock Loss %4

1024 (Bit 10) Delay Calibration Require ¥4= (Datal)
2048 (Bit 11) Delay Calibration Require ¥4 (Data2)

MU195040A, MU196040A, BXLT MU196040B AT —ZAIZBITHa T 4
varOWNEERIWEDEET,

> :INSTrument :EDG32:CONDition?

<1
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:INSTrument:EDG32:PTRansition <numeric>

INT A=A

<numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0~16383 NTL VT ar T4 EOE O (10 #ED)
BREH

1 (Bit 0) Error ¥/ (Datal)

2 (Bit 1) Error ¥/ (Data2)

16 (Bit 4) Pattern Sync Loss 34 (Datal)

32 (Bit 5) Pattern Sync Loss 34 (Data2)

256 (Bit 8) Clock Loss %4

1024 (Bit 10) Delay Calibration Require ¥4= (Datal)
2048 (Bit 11) Delay Calibration Require ¥4 (Data2)

MU195040A, MU196040A, LT MU196040B AT —HRIZEBIFHRN T
ar7ang (EFHER) ZRELET,

MU195040A, MU196040A, LY MU196040B A7 —FADKT T a
Tans (EFHFMER) 121 &RELET,

> :INSTrument:EDG32:PTRansition 1

:INSTrument:EDG32:PTRansition?

LARUR

trE

15 A1

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~16383 oo Pvar 74N EOE Ok (10 D)
MU195040A, MU196040A, 3L MU196040B A7 —HXRIZBIFHRN T
ar7ang (EGME) ONEEZWEHOEET,

> :INSTrument:EDG32:PTRansition?

<1

:INSTrument:EDG32:NTRansition <numeric>

INT A=A

<numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0~16383 NV ar T4 EOE O (10 #ED)
BREH

1 (Bit 0) Error ¥/E£ (Datal)

2 (Bit 1) Error %/ (Data2)

16 (Bit 4) Pattern Sync Loss 34 (Datal)

32 (Bit 5) Pattern Sync Loss 34 (Data2)

256 (Bit 8) Clock Loss %4

1024 (Bit 10) Delay Calibration Require ¥4= (Datal)
2048 (Bit 11) Delay Calibration Require ¥4= (Data2)

MU195040A, MU196040A, LT MU196040B AT —HRIZEBIFHRN T
ar7ang (A mEL) ZRELET,

MU195040A, MU196040A, LY MU196040B A7 —HADK7 T a
TANE (AFHFE) 1T 1ERELET,

> :INSTrument:EDG32:NTRansition 1
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:INSTrument:EDG32:NTRansition?

LRKRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~16383 "o a7 VO v rORFN (10 H#ER)

HeE MU195040A, MU196040A, XL MU196040B A7 —HAIZBITFHRN T
ar7vg (BHFME) ONFEWEDEET,

{& A 151 > :INSTrument:EDG32:NTRansition?
<1

:INSTrument:EDG32:RESet

B RE MU195040A, MU196040A, L MU196040B AT —Z A ZBITHA UM
WL E9,
{5 FE 151 > :INSTrument:EDG32:RESet

)
<
|
N
o
‘?
¥
g
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5.5.7.5 PPGRT—%X

PPG A7 —#ATiX, MU195020A BLT MU196020A IZBITLHT T —L0x
T—72E%FRLET, MU183020A, MU183021A & AN H ET,

:INSTrument:PPGG32[:EVEN{]?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~15 AR VRO MO (+HEH)
AHhe vk
1 (Bit 0) Delay Calibration Require ¥4= (Datal)
2 (Bit 1) Delay Calibration Require ¥4 (Data2)
11 MU195020A LU MU196020A 27 —HAIZHTHA X hORNEZ WG
wHET,
{3 A5 > :INSTrument:PPGG32:EVENt?
EJ =
> :INSTrument:PPGG327?
< 4

:INSTrument:PPGG32:CONDition?

LRKRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~15 AT AL a LV AZOE Y OB (+EH)
ZEEo =
1 (Bit 0) Delay Calibration Require ¥4= (Datal)
2 (Bit 1) Delay Calibration Require ¥4 (Data2)
TERE MU195020A FX O MU196020A A7 —HRAZHTFHaArT 4 arDNEEM
WEDbEET,
{55 FA151 > :INSTrument:PPGG32:CONDition?
< 4

:INSTrument:PPGG32:PTRansition <numeric>

IND A3 <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~15 NPT ar 7ANEOE O (+EH)
AZIE b
1 (Bit 0) Delay Calibration Require ¥4= (Datal)
2 (Bit 1) Delay Calibration Require ¥4 (Data2)
11 MU195020A LU MU196020A A7 —HAIZHITHNT o PvarT7ony (I
Tz ZRELET,
{52 R 51 MU195020A 3L MU196020A A7 —XADNT a7 404 (IEJFZE
{b) IZ1Z2RELET,
> :INSTrument:PPGG32:PTRansition 4
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2INSTrument:PPGG32:PTRansition?

LARUR

trE

15 A1

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~15 "o ar 74N 2D O (HHEE)

MU195020A LU MU196020A AT —HAZEIFHNT Y var740 4 (IE
TZAL) ONKFZEBNEDEET,

> :INSTrument:PPGG32:PTRansition?
< 4

2INSTrument:PPGG32:NTRansition <numeric>

INT A=A

2INSTrument:PPGG32:NTRansition?

<numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0~15 N Tvar T4V ZDOE Y O ()
AR vk

1 (Bit 0) Delay Calibration Require ¥4= (Datal)
2 (Bit 1) Delay Calibration Require ¥4 (Data2)

MU195020A L MU196020A AT —HRZRBIFARNT a7y (&
TraZEAk) ZRELET,

MU195020A LT MU196020A AT —HADKNT a7 X (B E
b)) 21 ZRELET,

> :INSTrument:PPGG32:NTRansition 4

)
<
|
N
o
‘?
¥
g

LARUR

trE

15 A1

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~15 NPT ar TN EOE O (HEH)
MU195020A L MU196020A AT —HXAZBITFDHINT Tvar 7 vy (A
FHZEA) ONEZWGDOEET,

> :INSTrument:PPGG32:NTRansition?

< 4

:INSTrument:PPGG32:RESet

HeeE
15 AR

MU195020A BE T MU196020A AT —Z AZBIT DA Mg kL £,
> :INSTrument :PPGG32:RESet
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5.6 SCPlaw vk

ZO/ITIE, SCPI 2~ RIZHOWTHBILE T,

PLFIiCa< o ROk G2 RrUET, FHAGO< >1%, >TarILtrt—,
< VARVAZRLET,

Ja455.Lav R0 H

INSA—RBALTL (SCPI, EEREA)

70y 5LavUR INSA—5%24T (IEEE 488.2, SCPI)
:SOURce:PATTern:TYPE <type>
INT A=A <type>=<CHARACTER PROGRAM DATA>
~ PRBS PRBS /y\3—>
ZSUBstitution Zero-substitution /X\3—
DATA Data /\2—>
AlLTernate Alternate /33—
MIXData Mixed Data /33—
MIXalt Mixed Alternate /\3—>
SEQuence Sequence /\3—>
HEeE L BREBRN\I—DEEERELET,
= ABI HER/ 24— % Mixed Data /83— [ZERELET
— >:SOURce:PATTern:TYPE MIXData
Hifak MP1800A L —EE MM HYET (ZSUBstitution D# ),
|
|
INTA—BZDAR iy ey Y R QNN
a2 fE R
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56 SCPI=~v>F

IS]AY=F ohcam TSN O]

INGA—RBALTE (SCPI, EEBEREE)

Ja45Lav R INSA—B%B4T (IEEE 488.2, SCPI)
|
:SOURce:PATTern:TYPE?/
LRARUR <type>=/<CHARACTER RESPONSE DATA>
PRBS, ZSUB, DATA, ALT, MIXD, MIX, SEQ
BEHE HERN\A—UDIEFEERVNEDhEET,
& FE 151 > :SOURce:PATTern:TYPE?
< MIXD
it MP1800A —&REE #4 A YET (ZSUBstitution D),
aTUREA, LARY ZH BFHiE LD E
it

MP1900A DA~ Ridd <=7 iy lav R TT,

I URIZINED DR TBICEEL 52 5856, a~< U RIZHNsH 55
BWHVET, WELZITHREHE, fREZIT &I TS
VAI) = VT TELIESN, AT =~ )V T DR R T IRIE
[3.2.1.3 Help | =&ML T7ES0,

Tur T rav o REBWE Db RORTA=E R E—D LT, [
WEDEav L RO/RT A= EBMET DL ERHET,

)
<
|
N
o
‘?
¥
g
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5.6.1

5.6.1.1

ZITIEAY 7N 2T OEFR T B L@ REIC R T A~ RIZ oW TR
LEd, RE TR T2~ R MP1800A & AR HDE T,

#*5.6.1.1-1 HBEHREITUKR
BEEEB awR
BET D=y MEFORE :UENTry:ID
‘UENTry:ID?
BETHEY 2—L :MODule:ID
(ARvh) FGOBE :MODule:TD?

BET D HBREDOBE

:SYSTem:CFUNction

:SYSTem:CFUNction?

TT— A= DO WEhE

:SYSTem:ERRor?

SCPI N —>arOffunaicod

:SYSTem:VERSion?

aREEDO WA

:SYSTem:CONDition?

aREEDO W&

:SYSTem:ORGanizationtHARDware?

AT LATT—DRWEhH

:SYSTem:INFormation:ERRor?

H—IX—HDERE

:SYSTem:TERMination

:SYSTem:TERMination?

KR, BV 2=V BALDRNEDE

:SYSTem:CONDition:UNITs?

MP1900A HF#OMWG SYSTem:UNIT?

FVa—/UEROMWEDHE :SYSTem:MODule?

T G S 2R DR E :SYSTem:DISPlay:RESult
:SYSTem:DISPlay:RESult?

Fa— LEHAIE R :DISPlay:ACTive
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:UENTry:ID <unit_number>

INT A=A <unit_number>=<DECIMAL NUMERIC PROGRAM DATA>
1~4 =y OFE

FERE BERAT) 2=y hDOF B EHELET,

{55 FA151 BEZAT 2=y NE 5% 2 ITRELE T,
> :UENTry:ID 2

Hifa MP1800A & AN BV E T,

:UENTry:ID?

LARUR <unit_number>=<NR1 NUMERIC RESPONSE DATA>
1~4

HERE BIEEITo WD =y hOF SE WA bEE T,

{5 FA151 > :UENTry:ID?
<2

Hifak MP1800A & AN BHVE T,

:MODule:ID <module_number>

INTA—AR <module_number>=<DECIMAL NUMERIC PROGRAM DATA>
1~8 L a—VDEKE

Hee BAEEATOEY 2a— VD& (AryMi#E) 23 ELET,

& FE 151 BERITOEY 2— N EK 5% 6 IR ELET,
> :MODule:ID 6

EHifa MP1800A & AN BHVET,

:MODule:ID?

LRARUR <module_number>=<NR1 NUMERIC RESPONSE DATA>
1~8

Hee BIEZITo QWA EY a— L OF S (AryMiE) ZlVWEhEEd,

{5 FA151 > :MODule:ID?
< 6

Hifa MP1800A & AN BHVET,
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:SYSTem:CFUNCction <function>

INTA—A <function>>=<CHARACTER PROGRAM DATA>
ASE32 Auto Search
EMARS32 Eye Margin &
ECT Eye Contour I /&
BTUB32 Bathtub #l &
AADJ32 Auto Adjust
PAMB PAM4 BER #IiE
OFF Off
Az
Off 122, BAEEIAD DRNIIT > TR — MR D A ERERE IC Y
*7,
T eE BEZ1TO B EhHIE O REZ X EL £ 7,
{55 FA151 BEZATH BN 70 EE%L Auto Search [ZRXELE T,
> :3YSTem:CFUNction ASE32
it MP1800A & HHMERHYET,
:SYSTem:CFUNCction?
LRRUR <function>=<CHARACTER RESPONSE DATA>
ASE32 Auto Search
EMARS32 Eye Margin &
ECT Eye Contour #Hli&
BTUB32 Bathtub #lE
AADJ32 Auto Adjust
PAMB PAM4 BER #IiE
OFF Off
T RE BAEZAT > TS B ENIE ORBREZ WV EOEE T,
{5 FA{51 > :SYSTem:CFUNction?
< ASE32
it MP1800A L HHAMENR B E T,
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:SYSTem:ERRor?

LARUR

tae
15 FR 51

Hifatt

:SYSTem:VERSion?

<error/event_number>,"<error/event_description>"
<error/event_number>=<NR1 NUMERIC RESPONSE DATA>
-32768~32767

BrOMEIL, =F—0720, FFA X MDOIENRNEERLET,
ZDIENE, SCPLIZE S TTHIL TWAIEHER /e =T —F 7 [T A O
TT—HIRLET,

<error/event_description>=<STRING RESPONSE DATA>

F LD <error/event_number>iZ2V\TC 1 Xf 1 IZHIGETATT—AyE—
TY o ZOXFHNDRERERIL, 255 LFTT,

TT—, ARV 2 —FET AT — Ay —TE MW e b ET,

> :SYSTem:ERRoOTr?

< 0,"No error"

MP1632C 742 %) T =527 F74% (LT, MP1632C LFFUNET ),
MP1776A AR (LLF, MP1776A EFFONET, ), MP1800A & B #itE)3%
DET,

LARUR

HaE
15 A1

Btk

MP1900A 23 LT3 SCPI DN—Val afnEbEEd,
> :85YSTem:VERSion?
< 1999.0

MP1632C, MP1776A, MP1800A & H.iatENHVET,

1
<version>=<NR2 NUMERIC RESPONSE DATA> :{:—
YYYY.V YYYY: year ]l\

V: revision number =

v?

R
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:SYSTem:CONDition?

LARUR

<mainframe>,<slot1>,...,<slot64>
<mainframe>=<serial><mver>,<hver>,<opt1>,<sbver> <saver>,<opt2>
<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999
MP1900A > V7 /)vF3—
Az
TINT 7 _XyRBALGENHVET,
<mver>=<STRING RESPONSE DATA>
XXXX. XX XX 1.00.00~9999.99.99
MX190000A Y7 b7 =7 /N\—gy/
<hver>=<STRING RESPONSE DATA>
XXXX. XX XX 1.00.00~9999.99.99
MP1900A /N—RU =7 /33— g
<opt1>=<STRING RESPONSE DATA>

OPTXXX F7ardF s (MP1900A)
[ 5.6.1.1-2 A7 ardy774xfu3k | 2L T
&,
E:
FEEL CWDA T ar OB IILET, A7 varnFEEI TV
WEXIZINONE #H HLET,
<sbver>=<STRING RESPONSE DATA>
XXXX XX.XX 1.00.00~9999.99.99

BT T IV = a TN 2T NV g
(Boot #B47)
<saver>=<STRING RESPONSE DATA>
XXXX . XX.XX 1.00.00~9999.99.99
YT T IV a ) TR =T RV
(Application #547)
<opt2>=<STRING RESPONSE DATA>
<slot x>=<module>,<serial>,<fpgal>[,<fpga2>],<boot>,
<application>,<opt>
x [ FARY MR SARLET, AnyhESIE Unit & 51280, BLFOIOIZR0E

7

Unitl: 1~16  1~8 FTHKARYMNIKIELET,

Unit2: 17~32

Unit3: 33~48

Unit4: 49~64

<module>=<STRING RESPONSE DATA>

XXXXXXXXX EVa—/VIE4  f:MU195020A
[ 5.6.1.1-2 A7 varxy774xfn3k | 2L T
LTEEWN,

E:

EVa— APREESNTWVRNEEIE, NONEZHH /ILES, 2 ARy My %
FERT2EYa—VOHREIFARYMETRRENARY DO LB HHELE

576



56 SCPI=~v>F

HeE
15 A1

Bt

R
<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999
SUT TN —
Az
BV a— VPR EFIN TN RNE XL e Y R AILET,
2 2y My 5E Y 2 — VDAL, FEHNRENATY O HAH )
ELET,

<fpgal>[,<fpga2>,....]=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99

FPGA N—T=a
<boot>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99

Logic Boot 73—z

Az
Logic Boot 23 EEEIN TN E XL “mmmeee- 7 B ILET,
2 2y My T 52— L OGETE, FEEDRENARY OB AFR)
ELET,
<application>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99 JUE‘
Logic Application 73—z ]
e g
Logic Application NFEIESN TRNEET “----" ZHHLET, S
2 AR YR BEY 2~ L OBA, FERKXOAMOBAY o
ELET,
<opt>=<STRING RESPONSE DATA>
XXXXXX/XXXXX FIarFE
OPTXXX:MP1900A D&
Az
FHEL T T L ar OBIEFHALET, A7 v al RFEESL TR
WEEIZ NONE #H /1LET,
2 2y My T 52— L OGETE, FEEDRENARY OB AFR)
ELET,

MP1900A OV 7y = 7 IREEA RV E ET,

> :85YSTem:CONDition?

<
6201234567,1.00.00,1.00.20,0PT302,1.00.00,1.00.00,0PT12,
OPT14,

MU181000A, 6201234568,1.00.00,1.00.00,1.00.00,0PT101,
MU195020A4, 6201234569,1.00.00,1.00.00,1.00.00,0PT001,0PT2
20,

MU195040A4, 6201234571,1.00.00,1.00.00,1.00.00,0PT002,0PT2
20

MP1800A & HHMENHDE T,

577



FBLE5E Jr—pavF

£5.6.1.1-2 FTLaoFI30E0NR

iz 2R 2R o] FTavES AT av B
MX190000A - -
ST FNIAVT AT FIAH R
A 7 R =7
MU181000A OPTx01 Dy AL
12.5GHz > %A
MU181000B OPTx01 Dy AL
12.5GHz 4 R—ho B dA 4 OPTx02 SSC #E
MU195020A OPTO001 32G bit/s Extension
21G/32G bit/s ST PPG OPTO010 1ch Data Output
OPTO020 1ch 10Tap Emphasis
OPTO11 2ch Data Output
OPTO021 2ch 10Tap Emphasis
OPTO030 1ch Data Delay
OPTO031 2ch Data Delay
OPT040 1ch ISI Injection
OPTO041 2ch ISI Injection
OPT050 Sequence Editor Function
OPTO051 Sequence Editor Function PCle5 Extension
MU195040A OPTO001 32Gbit/s Extension
21G/32G bit/s ST ED OPT010 1ch ED
OPT020 2ch ED
OPTO11 1ch CTLE
OPTO021 2ch CTLE
OPTO022 Clock Recovery
MU195050A OPTO001 White Noise
Noise Generator
MU196020A OPTO001 32G baud
PAM4 PPG OPT002 58G baud
OPTO003 64G baud
OPTx11 4Tap Emphasis
OPTx12 32G to 58G baud Extension
OPTx13 32G to 64G baud Extension
OPTx23 58G to 64G baud Extension
OPTx30 Data Delay
OPTx40 Adjutable ISI

FTarFEO x 1TBEERLET,
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£5.6.1.1-2 AT arvxyI3048xmR #E)

iz 2R 2R i TIav & AT av B
MU196020A OPTx42 FEC Pattern Generation
PAM4 PPG (%) OPTx50 Inter-Module Synchronization
MU196040A OPTO001 32.1G baud Decoder
PAM4 ED OPTx22 25.5G to 32.1G baud Clock Recovery
OPTx41 SER Measurement
MU196040B OPTO001 32.1G baud
PAM4 ED OPT002 58.2G baud
OPTx11 Equalizer
OPTx12 32G to 58G baud Extension
OPTx21 29G baud Clock Recovery
OPTx22 32G baud Clock Recovery
OPTx23 58G baud Clock Recovery Extension
OPTx24 32G baud Clock Recovery Extension
OPTx41 SER Measurement
OPTx42 FEC Analysis :UE-
MU183020A 2 OPTx01 32G bit/s Extension I
8G/32G bit/s PPG OPTx12 1ch 2V Data Output £
OPTx13 1ch 3.5V Data Output :i
OPTx30 1ch Data Delay
OPTx22 2ch 2V Data Output
OPTx23 2ch 3.5V Data Output
OPTx31 2ch Data Delay
MU183021A OPTx01 32G bit/s Extension
28G/32G bit/s 4ch PPG OPTx12 4ch 2V Data Output
OPTx13 4ch 3.5V Data Output
OPTx30 4ch Data Delay
MU183040B OPTx01 32G bit/s Extension
28G/32G bit/s High Sensitivity ED | opx10 1ch ED
OPTx20 2ch ED
OPTx22 2.4G to 28.1G bit/s Clock Recovery
OPTx23 25.5G to 32.1G bit/s Clock Recovery
MU183041B OPTx01 32G bit/s Extension
IZE?)G/ 32G bit/s 4ch High Sensitivity | opTx29 2.4G to 28.1G bit/s Clock Recovery
OPTx23 25.5G to 32.1G bit/s Clock Recovery
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:SYSTem:ORGanization:HARDware?

LARUR

<slot1l>,...,<slot64>
<slotx>=<module>,<serial>,<fpgal>[,<fpga2>],<boot>,<application>,<opt
>
x [ FArYEGEZRLET, Ary gL Unit &F2128D, LLFOIIC20E
£
Unit1: 1~16  1~8 ETHFARYMIHfIELET,
Unit2: 17~32
Unit3: 33~48
Unit4: 49~64
<module>=<STRING RESPONSE DATA>
XXXXXXXXX EVa—/VIE4  f:MU195020A
(% 5.6.1.1-2 A7 vardxT7 745tk 2SR T
<TEEWN,
Az
V2 LREFEIN TN EEIL NONE 2 L ET,
2 Ay My EH T 5E Y 2a— L OHEE, AryhEEBRRENATY RO
HAEIELET,
<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999
VT NF N —
Az
BV a— VPRI TN E XL e Y EMILET,
2 Ay My EH T 5E Y 2a— L OHEE, ARy hEEBRRENATY D
HAENELET,
<fpgal>[,<fpga2>,....]=<STRING RESPONSE DATA>
XXXX . XX.XX 1.00.00~9999.99.99
FPGA "—r=ay
<boot>=<STRING RESPONSE DATA>

XXXX XX XX 1.00.00~9999.99.99
Logic Boot 73—z

Az
Logic Boot 23 SEEEI N TUNVRNE XL “mmmemmes Y M ILET,
9 Ay MYEF T AEY 2— L OBAIE, Ay hEENR KX ARy R
DHFNELET,
<application>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
Logic Application 73—z
Az
Logic Application NFEIESN TRNEET “----" ZHHLET,
2 Ay My EH T 5E Y 2a— L OHEE, AryhEEBRRKENATY D
HAENELET,
<opt>=<STRING RESPONSE DATA>
XXXXXX/XXXXX F 7 arFE OPTXXX
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JE:
F T ar INFEIESN TR NWE XX NONE 2 /1L E,
2 Ay My EEHT5EY 22—V OHAEIL, AryhEERRENATY D
HEHELET,
T eE MP1900A D/ N—R7 =7 27 MRk A RIS R £,
= I > :SYSTem:0RGanization:HARDware?

< MU181000A,6201234568,1.00.00,1.00.00,1.00.00,0PT101,
MU195020A, 6201234569,1.00.00,1.00.00,1.00.00,0PT001,0PT2
20,MU1950404, 6201234571,1.00.00,1.00.00,1.00.00,0PT002,0
PT220

Hifak MP1632C, MP1776A &— A#EDHY EF, MP1800A & A MR HVET,

:SYSTem:INFormation:ERRor? <unit>

INT A=A <unit>=<DECIMAL NUMERIC PROGRAM DATA>
1~4 1~4, 1 step
LRKRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 NONE
1 PLL Unlock
2 Temperature
3 Fan
L E TS System Error =2~ () TXEI>TTXTRRLET,
HRE System Error D NEFZVVEHOEET,
{5 FA151 > :3YSTem:INFormation:ERRor? 3
< 1,2,3 (PLL Unlock, Temperature, Fan |Z System Error 73%5& %)
< 0 (System Error 2372\ tX)
Bttt MP1800A L HHAMERHET,

)
<
|
N
o
‘?
¥
T

:SYSTem:TERMination <numeric>

IND A3 <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0 LF + EOI
1 CR + LF + EOI

HaE VARV AT —HDH—IF—H DR EFRELET,

{3 A1 L2 —IFx—ZDFESE% LF + EOL IZELET,
> :3YSTem:TERMination 0

Bt MP1632C, MP1800A & A#ENHVET,

5-81



FBLE5E Jr—pavF

:SYSTem:TERMination?

LRKRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 LF + EOI
1 CR + LF + EOI

FERE VARV AT —Z DA 3 —2 b Ed,

& FE 151 > :S5YSTem:TERMination?
<0

it MP1632C, MP1800A L AR HVE T,

:SYSTem:CONDition:UNITs?

LRKRUR <unit1l>,...,<unit4><slot1>,--,<slot8>
="<mainframel>,...,<mainframe4>,<modulel>,...,<module64>"
<mainframel>~<mainframe4>=<STRING RESPONSE DATA>

XXXXXXXXX KiEFE4  51:MP1900A
[ 5.6.1.1-2 A7 vardx 77450 K |25 T
<TEEWY,
pr
mainframe2~4 %, MP1900A (2L TV e XX NONE #H 1L
7
<modulel>~<module64>=<STRING RESPONSE DATA>
XXXXXXXXX EVa— VA 5:MU195020A
(£ 5.6.1.1-2 A7 vardxT7 74503 125 T
=AM
pr
YV a— L REFESN TN EEIT NONE #H AL E T,
2 Ay My EM AT HEY 2— VDA, Any R ERRENARY D
HANELET,
HaE MP1900A & E¥ 2 — L DFL4EINEhEET,
{55 FA151 > :SYSTem:CONDition:UNITs?

< "MP1900A, NONE, NONE, NONE, MU181000A, NONE, MU195020A4,
MU195040A, NONE, ..., NONE"
B4 MP1800A & AHMENHVET,
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:SYSTem:UNIT? <numeric>

INTA—A <numeric>=<NR1 NUMERIC PROGRAM DATA>
1~4 MP1900A % =
MP1900A I “1”

LRRUR <mainframe>=

<unit>,<serial><mver> <hver> <optl>,<sbver><saver>,<opt2>
<unit>=<STRING RESPONSE DATA>

XXXXXXXXX A4 511 MP1900A
(3% 5.6.1.1-2 A7 varfxyT7r2%in3k 125 LT
LTEEWN,

E:

FVa— /LR EEIN TV XIZ NONE #H LT,
2 Ay My Ef T HEY 2a— VDA, Any hMEF I RKEWV AT Y RO A

BRELET,
<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999

MP1900A 2T /VF 73—

pr
TINT 7 Xy ADGERHVET,
<mver>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
MX190000A V7R x7 /\—Tg
<hver>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
MP1900A N—RU=7/"—Tg2
<opt1>=<STRING RESPONSE DATA>

)
<
|
N
o
‘?
¥
g

OPTXXX F7varFs (MP1900A) 13,
[ 5.6.1.1-2 A7 ardy774xf03 | 2L T
LTEEN,
E:
FEEL CWDA T ar OBIZTHIILET, A7 varnFEES LTV
WEEIX NONE #H AL ET,
<sbver>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99

YT T IV a TR 2T N g
(Boot #5743)
<saver>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
YT T IV = a2 T R—=V g
(Application #547)
<opt2>=<STRING RESPONSE DATA>
HRE MP1900A D4, 2 V7V NoZeEDIEHRER WA ET,
{35 FA151 > :SYSTem:UNIT? 1
< MP1900A, 6201234568,1.00.00,1.00.00,1.00.00,1.00.00
Bk MP1800A & HHMENHVE S,
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:SYSTem:MODule? <numeric>

INT A=A

LARUR

<numeric>=<NR1 NUMERIC PROGRAM DATA>

1~8 Ak

il AR S MP1900 D354 1~8
<slot>=<module>,<serial>,<fpgal><fpga2>,<boot>,<application>,<opt>
<module>=<STRING RESPONSE DATA>

XXXXXXXXX EVa—/VE4  f:MU195020A
[ 5.6.1.1-2 A7 varxy774xfndk | 2L T
<TEEWN,

E:

BV 2 LRSS ET NONE ZHILET, 2 ZAuyhys
HHATHIE 22— LDOBE, AuvhBEERRENATYNOLEZhELE
hﬂ‘o

<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999
T IF R —
Az
EVa— VPREESIVTUNRNE XL “emmmeee- Y R AILET,
2 ZAny MMy EfE T 5EY a— VOB, Ary NEBNRREINATY D&
AhELET,
<fpgal><fpga2>=<STRING RESPONSE DATA>
XXXX . XX.XX 1.00.00~9999.99.99
FPGA N—y =
<boot>=<STRING RESPONSE DATA>
XXXX XX XX 1.00.00~9999.99.99
Logic Boot 73—z

Az
Logic Boot 23 EEEIN TUVRNE XL “mmmeees Y M AILET,
2 Any MMy EfE T 5EY a— L ORE, Ary MEBNRREINATY D&
FHheLET,
<application>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
Logic Application 73—z
Az
Logic Application NFEHEIN T anEXiE “--- ZHHLET,
2 Ay My a5V 2— NV ORE, AayMEEIRRENATY MDA
HheLET,
<opt>=<STRING RESPONSE DATA>
XXXXXX/XXXXX A ar s

OPTXXX:MP1900A D&

5-84



56 SCPI=~v>F

JE:
FAELTWDEE T ar OB T LET,
FFar NFEESN TR EET NONE 2 H L ET,
2 Ay My EHHTHEY 2— VDS, Ay BB RKEWATY MO I
HihELET,
HeeE BELEARY MDEY 2a— U ERE WS hEE T,
{55 FA151 A2y h 3 DEFEY 2— /U FRE WG HOEET,
> :8YSTem:MODule? 3
<
MU195020A, 6201234568,1.00.00, —————-——— ,1.00.00,1.00.00,0
PT001,0PT020,0PT021,0PT031
it MP1800A L AHMERHVET,

:SYSTem:DISPlay:RESult <boolean>

INTA—A <boolean>=<BOOLEAN PROGRAM DATA>
OFF 7% 0 HiE L OFF
ON F/2i3 1 HELEE ON (F)H1 i)
T RE HIERE ROREWALELD ON/OFF #i% ELET, y
=R HERE ROFEELIEE OFF IR ELET, e
> :SYSTem:DISPlay:RESult OFF |
g%, 103 MP1800A & HHMEN B E T, k
e HERS ROREESLEL OFF IZR ESI TV G, HiELER A4 1L ThDH Ay '\/’
TV NRRINET, WEM RO ELIEE ON (2T 5w RERETH, £ R

7213, [Remotel 4T 4 HLMER RO ML RS VET,

:SYSTem:DISPlay:RESult?

LRKRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 HiE LB OFF
1 HELEE ON (F)H1 i)
FERE HELELD ON/OFF ZfVWEh £,
{5 FE 151 > :SYSTem:DISPlay:RESult?
<0
Bttt MP1800A L HHAMERHET,
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:DISPlay:ACTive <unit>,<slot>[,<tab>]

INT A=A

15 A1

Btk

<unit>=<DECIMAL NUMERIC PROGRAM DATA>

1~4 MP1900A No.1~4

<slot>=<DECIMAL NUMERIC PROGRAM DATA>

1~8 Zrwh No.1~8

[<tab>]=<DECIMAL NUMERIC PROGRAM DATA>

1~X 47 1D No.1~X

[,<tab>] ZEMELI-HEIE, 11220 ET,

X7 ID XX AT EmOZ 7 No.1 &72Y), FHMNZ 2, 3, 4, ...&R0ET,

271D O X (FKRE) 1FEa— IV E T4 T oa B0 ES,

BELEY 2— VO A RTEICERLET,

pr
HE RS RO REEILELS OFF D% A3 AM e i c&EtA, TS
B a3a~2R:SYSTem:DISPlay:RESult ON CHfEZLEE A ON [Z5%E
LTLTEENY,

MU195020A @ [Pattern] #7 % ~LET,

(MP1900A No.1 ®Aryk 112 MU195020A 233535 ST D54
> :DISPlay:ACTive 1,1,2

MP1800A & HHMENRHVES,
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5.6.1.2 @RS

| vers

File Cpen
File Save
Screen Copy
B Combination Setting
B Module Grouping »
Multi Channel Calibration

Global Delay Calibration

Initialize
5.6.1.2-1 #@EtKAE
#56.1.2-1 HEHEEREITUR
BEEE e
Open :SYSTem:MMEMory:QRECall
Save :SYSTem:MMEMory:QSTore
:SYSTem:MMEMory:STORe
Screen Copy Execute :SYSTem:PRINt:COPY
Combination Setting :COMBination:OPERation:ABILity:CHSYnc?
:COMBination:OPERation:CHSetting
Initialize :SYSTem:MEMory:INITialize
Output ON/OFF :SOURce:OUTPut:ASET
:SOURce:OUTPut-ASET?
Error Addition :SOURce:PATTern:EADDition:ASET
On/Off

:SOURce:PATTern: EADDition:ASET?

Single Error Addition

:SOURce:PATTern:EADDition:ASINgle

Meas. Start SENSe:MEASure:ASTRt

Meas. Stop :SENSe:MEASure:ASTP

(EREORINEDE) | :SENSe:MEASure:ASTate?

Error ON/OFF :SYSTem:BEEPer:ERRor:SET
:SYSTem:BEEPer:ERRor:SET?

Alarm ON/OFF :SYSTem:BEEPer: ALARm:SET
:SYSTem:BEEPer: ALARm:SET?

System Error
ON/OFF

:SYSTem:BEEPer:SYSTem:SET

:SYSTem:BEEPer:SYSTem:SET?

System Error

:SYSTem:BEEPer:SYSTem:TYPE

:SYSTem:BEEPer:SYSTem:TYPE?
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:SYSTem:MMEMory:QRECall <file_name>

INTGA—4 <file_name>=<STRING PROGRAM DATA>
"<drv>¥[<dir>]<file>"
<drv>=C, D, E, F
<dir>=<dir1>¥<dir2>¥...0L— ;7 4L 7 N DIGEITAR)
<file>=7 71 /V4

HRE ERET —HEREET,
{3 A1 BRET 7 A NG TEDRAF I I FERA R ET,
> :SYSTem:MMEMory:QRECall "C:¥Test¥example"
Bttt MP1632C L~ RO BPENRHY E, 3T A—Z D EHNETHYER A,

MP1800A Lo~ R LU TA=ZDHHMENHY £,

:SYSTem:MMEMory:QSTore <file_name>,<comment>

INTA—A <file_name>=<STRING PROGRAM DATA>

"<drv>: ¥[<dir>]<file>"

<drv>=C, D, E, F

<dir>=<dir1>¥<dir2>¥...0L— ;7 4L 7 N DIGEITAR)

<file>=7 71V 4

<comment>=<STRING PROGRAM DATA>

"XXXXXX..." K 60 LFOLFHNITT7A /A AMEARELET,
HRE Quick Save LT,

Az

RIF LT T 7 AN BRI DL,
BL SN,

EERFIATZENTERLARDD T

5

{3 I BRETTANERIAFIEOIREZL T, aAMEE, WERRT —2HO TRFL
ESSAR
> :SYSTem:MMEMory:QSTore "C:¥Test¥example","setup all"
Btk MP1632C L3~ ROBEMIENRHY EI, NTA=ZDOHEHIETHVER A,

MP1800A ¢~ R IUVSTA—HD NN HDE T,
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:SYSTem:MMEMory:STORe
<file_name>,<module>,<data_type>,<file_type>

INTA—A <file_name>=<STRING PROGRAM DATA>
"<drv>¥[<dir>]<file>"
<drv>=C, D, E, F
<dir>=<dir1>¥<dir2>¥...0L— ;7 AL 7 N D5 ITEW)
<file>=7 71 /L4,
<module>=<STRING PROGRAM DATA>
"<unit>:<slot>:<port> <module>"
<unit>=1, 2, 3, 4
<slot>=1, 2, 3, 4..., 8
<port>=1
<module>=FY 2— /L4
<data_type>=<CHARACTER PROGRAM DATA>

CAP Capture & SR DPRAT
CEX Capture L7z ¥ —> 77 AV DRAF
<file_type>=<CHARACTER PROGRAM DATA>
TXT Text File (2 #£3R)
HEX Text File (16 #£3R)
HRE Capture JIEFERT —4, BLO Capture L7z F—0 T 7 A NVERGFLET,
{5 FA151 Capture ft K77 A V% 2 EHOTFAMNEXNTHRIFLET,

> :SYSTem:MMEMory:STORe "C:¥Test¥example","1l:6:1
MU195040A", CAP, TXT
Hifatt MP1800A Lo~ RO AN DY) £, /RTA—ZDHHVETH EHE A,

)
<
|
N
o
‘?
¥
g

:SYSTem:PRINt:COPY

BERE Screen Copy Z#EITLET,
{5 FE 151 > :SYSTem:PRINt:COPY
Bt MP1632C, MP1776A, MP1800A & H #2380 £,
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:COMBination:OPERation:ABILity:CHSYnc? [<unit>]

INTA—A [<unit>]=<DECIMAL NUMERIC PROGRAM DATA>

1~4 MP1900A No.1~4

AHEFTRE T, BAMEL 723854515 MP1900A No.1 #H5EL £ 7,
LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>

0~255 Ch Sync D R[REZeAERL DTN (+1HEXD)

Ak

0 Channel Synchronization Xf4721L

1 (Bit 0) Slotl ® PPG

2 (Bit 1) Slot2 @ PPG

4 (Bit 2) Slot3 @ PPG

8 (Bit 3) Slot4 @ PPG

16 (Bit 4) Slot5 @ PPG

32 (Bit 5) Slot6 @ PPG

64 (Bit 6) Slot7 ® PPG

128 (Bit 7) Slot8 @ PPG
HEEE Channel Synchronization &% i F] 8872 PPG @ Slot Z i\ & E £ 7,
{35 FA151 Unit3 OF%E A fE72 PPG @ Slot Z W& Ed,

> :COMBination:OPERation:ABILity:CHSYnc? 3

< 7
i MP1800A & AN BHVE T,

:COMBination:OPERation:CHSetting <configuration>[,<unit>]

INTA—A <configuration>=<NR1 NUMERIC RESPONSE DATA>
0~254 Ch Sync D FIREZR AL DOFRFN (+1HEH0)
B>k
2 (Bit 1) Slot2 ® PPG
4 (Bit 2) Slot3 ® PPG
8 (Bit 3) Slot4 ® PPG
16 (Bit 4) Slot5 ™ PPG
32 (Bit 5) Slot6 @ PPG
64 (Bit 6) Slot7 ® PPG
128 (Bit 7) Slot8 @ PPG
[<unit>]=<DECIMAL NUMERIC PROGRAM DATA>
1~4 MP1900A No.1~4
B RTRE T, A MEL 724555 1X MP1900A No.1 5 EL£7,
HERE Channel Synchronization % €29 % PPG @ Slot #fiEL £,
=R Unit3 @ Slot1~4 ® PPG % Channel Synchronization (Z5%ELE 7,
> :COMBination:0OPERation:CHSetting 14
it MP1800A MM B E T,

5-90



5.6

SCPI =2~ R

:SYSTem:MEMory:INITialize

HeeE
15 A1
Bt

WHEERET — 2% LG HARIREB ISR EL £ 7,
> :SYSTem:MEMory:INITialize
MP1632C, MP1776A, MP1800A & H#MENRHVET,

:SOURce:OUTPut:ASET <boolean>

INT A=A

HrE
15 A1

Hifal%

<boolean>=<BOOLEAN PROGRAM DATA>

OFF F£72i1% 0 71 OFF

ON F/2i3 1 7 ON

PPG @ Data ! /1& Clock 171D ON/OFF %% &L £7,
PPG @ Data i /1& Clock H /)% ON IZ5%ELET,

> :SOURce:0UTPut:ASET ON

MP1800A L HMAMENRHE T,

:SOURce:OUTPut:ASET?

LARUR

HrE
15 A1

Btk

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0 71 OFF

1 7] ON

PPG @ Data H/1& Clock 171D ON/OFF ZfV G ET,
> :SOURce:0OUTPut:ASET?

<1

MP1800A & AR HVET,

:SOURce:PATTern:EADDition:ASET <boolean>

INT A=A

tHRE

15 A1

Bt

<boolean>=<BOOLEAN PROGRAM DATA>
OFF #/-iZ 0 Error #fi A OFF
ON F/-i% 1 Error A ON

EEVa—)b ({RREY 2—VIZRD) IXLT, =7 —ffi AD ON/OFF Z

E]\/iﬁ‘o

BEVa—)V (BRHRET2—/VIZ[RD) IZHL T, =7 —A%Z ONIZEELE

-3‘0
> :S0OURce:PATTern:EADDition:ASET ON

MP1800A & AR HVET,
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:SOURce:PATTern:EADDition:ASET?

LARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Error ffi A OFF
1 Error i A ON
HRE BEVa2—b (HERREY2—/MIRD) IZHLT, =7 —H#iAD ON/OFF %Hhi
WEDHEET,
{55 FA151 > :SOURce:PATTern:EADDition:ASET?
<1
it MP1800A & HH#MENRHVE S,

:SOURce:PATTern:EADDition:ASINgle

HeE BEVa—/L (FREY2—/VIZIRD) ITHLT, 7T —2 L%
R

=B > :SOURce:PATTern:EADDition:ASINgle

Btk MP1800A & A HMENHNET,

:SENSe:MEASure:ASTRt

HeE BEV2—/)VOREERIGLET,
{5 FE 151 > :SENSe:MEASure:ASTRt
Bt MP1800A & AR HVET,

:SENSe:MEASure:ASTP

B RE XY 2a— VOREEEIELET,
1 FE 151 > :SENSe:MEASure:ASTP
Bt MP1800A & AR HVET,

:SENSe:MEASure:ASTate?

LARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>

0 BEY a—/VHIERE I

1 ) E

pr

WP DEY 2— AR RIEF CThiUE, 1HIEFZIRLET,

HERE BEY 22— /VOREBEAWEDEET,
= R > :SENSe:MEASure:ASTate?

<0
it MP1800A & AN BHVET,
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:SYSTem:BEEPer:ERRor:SET <boolean>

INTA—A <boolean>=<BOOLEAN PROGRAM DATA>
OFF 7% 0 7% —OFF
ON F/2i3 1 7% —0N
FERE TT—3EREO T Y —0ON/OFF Z#% ELET,
=R TT—RERFOT I —% ON IR ELET,
> :SYSTem:BEEPer:ERRor:SET ON
it MP1632C, MP1776A, MP1800A & AtV ET,

:SYSTem:BEEPer:ERRor:SET?

LARU X <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 7% —OFF
1 7% —0N
Hee T3 EREO 7 Y —0N/OFF ZWabeEd,
= R > :SYSTem:BEEPer:ERRor:SET?
< 1
EHifa4 MP1632C, MP1776A, MP1800A L A3 H0ET,
D)
*
:SYSTem:BEEPer:ALARmM:SET <boolean> ]I\
185 A—4 <boolean>=<BOOLEAN PROGRAM DATA> =
OFF %7213 0 7H#—OFF f
ON 7213 1 7 H#—O0N
Hae 75— LI DT W —ON/OFF % ELET,
= I T —IAEREO T Y —% OFF IR ELE T,
> :53YSTem:BEEPer:ALARm:SET OFF
i MP1632C, MP1776A, MP1800A & H#ERHDET,

:SYSTem:BEEPer:ALARmM:SET?

LARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 7% —OFF
1 7% —0N
F&RE 7T — L3 AEREO T P —0N/OFF ZWabdEd,
{5 FA151 > :SYSTem:BEEPer:ALARm: SET?
<0
it MP1632C, MP1776A, MP1800A & HHAMENHVET,
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:SYSTem:BEEPer:SYSTem:SET <boolean>

INTA—A <boolean>=<BOOLEAN PROGRAM DATA>
OFF 7% 0 7% —OFF
ON F/2i3 1 7% —0N
FERE VAT LTT—IEAERFOTH —0ON/OFF i ELE7,
=R VAT ATT—RAEROT I —% ON IZHELET,
> :SYSTem:BEEPer:SYSTem:SET ON
it MP1632C, MP1776A, MP1800A & A HalEn3 D £,

:SYSTem:BEEPer:SYSTem:SET?

LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 7% —OFF
1 7% —0N
HREE VAT ATT—FAERO T —0ON/OFF W& Ed,
{5 FA151 > :SYSTem:BEEPer:SYSTem: SET?
<1
Bk MP1632C, MP1776A, MP1800A & A HAMENHDET,

:SYSTem:BEEPer:SYSTem:TYPE <type>,<boolean>

IND A3 <type>=<CHARACTER PROGRAM DATA>
PUNLock PLL Unlock
FAN FAN
TEMPerature Temperature
ALL TRTCOVAT ATT—%5 RN
<boolean>=<BOOLEAN PROGRAM DATA>
OFF 7% 0
ON F7/2iE 1
Hae VAT LTT—T W=D GIHH D ON/OFF i ELET,
{35 FA151 VAT ATT—T7 W=D RIHH Temperature 2 ON [ZFXELET,
> :SYSTem:BEEPer:SYSTem: TYPE TEMPerature, ON
Bttt MP1632C &—# EHNED DY E T, MP1800A & AN HVET,

5-94



56 SCPI=~v>F

:SYSTem:BEEPer:SYSTem:TYPE?

LRRUR <type>=<CHARACTER RESPONSE DATA>
PUNL, FAN, TEMP, ALL
XXX, XXX, TH =0 ON IZERESNTWDIET—%, ar~ ()
TRYJ->TRLET,
NONE TH =M ON ICRESIV TRV
HeE VAT LTT—T7 W —DOxt G H O ON/OFF W&t Ed,
= FA 51 > :SYSTem:BEEPer:SYSTem:TYPE?
< PUNL, TEMP
EHifa MP1632C, MP1800A & APt HVET,

)
<
|
N
o
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5.6.1.3 Auto Search

Auto Search O E, FWGhEa< U NiL, AV ART)— LT NBRERTE
T, AVARI) =~ VT ORRFIED, 13.2.1.3 Helpl 225 HL TEE0,

JE—ha< REEITT5HH1IZ, :SYSTem:CFUNction =<2 FC Auto Search

ZHREL TSN,

Auto Search

Moda | CoarsaPaMa) M [t | [T [ |
© CTLE Auto Adjust
Item [Threshcld&Phase || _ m —

Data HData Clack CTLE
old Threshold Delay (ps) (dB}

lock

Clock
Delay (mul)

y

Sloté-1 ED v I e [

Slots-2 ED v e [ e e

5.6.1.3-1 Auto Search % EE @

5.6.1.4 Auto Adjust

Auto Adjust OFXE, MWEDHOHEIAZURIE, AU ATV =0~V T BIERTE
T, ALARI) =~ VT ORRFIE, 13.2.1.3 Helpl #2 L TEE0,

VE—hav REEITTHAIZ, :SYSTem:CFUNction =~ KT Auto Adjust

ZFREL TEE Y,
Auto Adjust X
Item Threshold&Phase ‘v}

Slot Selector

ON/OFF

Slot6-1 ED

e
Slot6-2 ED
| SRS,

5.6.1.4-1 Auto Adjust % EEE

5-96



5.6 SCPI=~<>F

5.6.1.5 Pattern Editor
PPG BLW ED BT/ —2 T 7 AVDRAT, #tdrirdra~< 2 RIZOWTHL
HLET, ZNH0a~ U REEITTHRIIZ, '2MODule:ID =2~ R CUE—hMiE
THEY 2a— /DAY ’ESEFREL TLZEVY, :2MODule: ID a2~ REATYH
FB DIFEICOWTIET5.6.1.1 FL#ERE | O:MODule:ID #Z ML TZE0,

% 5.6.1.5-1 Pattern Editor &< KR

B®REEB avoR
Open :SYSTem:MMEMory:PATTern:RECall
Save :SYSTem:MMEMory:PATTern:STORe

:SYSTem:MMEMory:PATTern:RECall <file_name>,<file_type>

INT A=A <file_name>=<STRING PROGRAM DATA>
"<drv>¥[<dir>]<file>"
<drv>=C, D, E, F
<dir>=<dir1>¥<dir2>¥...0L— ;7 AL 7N DLGEITE )
<file>=7 7 A /4
<file_type>=<CHARACTER PROGRAM DATA>

BIN Binary file

TXT Text file
Hae IRE—= T ANVEHEET,
=B AT, BRIF 7 7 ANEREREL T, P —2 T 7 ANV E G RABRET,

> :SYSTem:MMEMory:PATTern:RECall "C:¥Test¥example",BIN
Hifult MP1800A & HHMERHYET,

:SYSTem:MMEMory:PATTern:STORe <file_name>,<file_type>

INSA—H <file_name>=<STRING PROGRAM DATA>
"<drv>¥[<dir>]<file>"
<drv>=C, D, E, F
<dir>=<dir1>¥<dir2>¥...0L— ;74 L7 N DIGEITE )
<file>=7 71V 4
<file_type>=<CHARACTER PROGRAM DATA>
BIN Binary file
TXT Text file
Hae IRE =2 T ANEARAFLET,
E

WRIFLTE T 7 AN R DL, BRIEEHHA AL I LB TERIRDDOTHE
HLTLIZEY,
15 A1 AT, RAF7 7ANTEREFEL TRF— T 7 ANV ERAFLET,
> :5YSTem:MMEMory:PATTern:STORe "C:¥Test¥example", TXT
Bt MP1800A & HHMENHVET,
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5.6.2 LotHAHavTUR
MU181000A/B D% iE, MnGbda~ RN, v A7) —r~L T bR T
XFET, A ATV =~ VT OERRTTIE, 18.2.1.8 Help) #ZHRL TEEWY,

VE—bha<wRE2FEITTHE1IC, MODule:ID =2~ RFTYE—MEET5E
Va—DARay MEEEFIREL TSN, :2MODule:ID at~wrReézmy g B0
FBEIZOWTET5.6.1.1 @3 E 1 DO:MODule:ID &R L TESVY,
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5.6.3 Jitter aA<>K

MU181500B @

==

Ax AE,

R A~ RiE, A A7 — ~ LB RERRTX

FI, AL ATV = ~NVT OFRKIRFIE, 13.2.1.3 Helpl 5 R TLZEW,

VE—bha<RE2FETTHE1IC, MODule:ID =2~ FTYE—MEET5E
Va— DAY NEEEIEEL TLIEE, (MODule:ID 2> Rexmy M0

FREICOWTILI5.6.1.1 @R T

5.6.3.1 A< Kr—&

1D:MODule:ID Z#Z ML TTZS0 Y,

# 5.6.3.1-1 MU181500B avw>k—%&
No. Aok Aok avuk Aok ARUE | ARUE [ avuk o
Ny —1 ANYyHE—2 ~NyH—3 ANYE—4 | AYF—5 | AYyE—6| JT)
1 | :OUTPut :AUX :JCONdition Q
2 ‘REFClock c/Q
3 :MONitor Q
4 :SELect c/IQ
5 :SUBRateclock c/IQ
6 :AMPLitude c/IQ
7 :MONitor Q
8 :CLOCk FREQuency c/IQ
9 :OFFset ‘PPM C/Q
10 ‘RCLock :SELect c/Q
R o R
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% 5.6.3.1-1 MU181500B av F—& (f%E)

No. Aok Aok avok ARk ARk AL | 3o/ o=
Ny —1 AYE—2 | AyHE—3 ~NySF—4 ANYE—=5 | AvF—6| JTV

11 | :SOURce WJITTer :BUJ :AMPLitude c/Q
12 :BITRate c/Q
13 :ENABIle cQ
14 :LPFilter c/Q
15 ‘PRBS cQ
16 :EXTdJitter | :-ENABIle cQ
17 ‘RJ :AMPLitude c/IQ
18 ‘DEFault C
19 :ENABIle cIQ
20 ‘FILTer c/Q
21 ‘HFAMplitude c/IQ
22 ‘HPFilter c/Q
23 :LFAMplitude c/Q
24 :LPFilter c/Q
25 ‘MON:itor Q
26 :SJ[2] :AMPLitude c/Q
27 :ENABIle cQ
28 ‘FREQuency c/Q
29 :SSC :DEViation c/Q
30 :DISPlay CIQ
31 :ENABIle CIQ
32 ‘FFRequency Q
33 FREQuency c/Q
34 :IFRequency c/Q
35 {INITialize C
36 :LIST :ADD C
37 ‘DELete C
38 :DEViation Q
39 :DEViation0 Q
40 ‘DEViation1 c/IQ
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#5.6.3.1-1 MU181500B av F—& ()
No. Aok Aok avok ARk avok ARk | aARUE o
Ny —1 AYE—2 | AyHE—3 Ny —4 ANYE—=5 | AvF—6| JTV
41 | :SOURce JITTer :SSC :LIST ‘DEViation2 c/Q
42 :DEViation3 c/Q
43 ‘DEViation4 c/IQ
44 :DEViation5 c/IQ
45 ‘DEViation6 c/IQ
46 ‘DEViation7 c/IQ
47 :GRAPh c/Q
48 :SHAPe Q
49 :SHAPeO Q
50 ‘SHAPel cQ
51 :SHAPe2 cQ
52 :SHAPe3 c/Q
53 ‘SHAPe4 cQ
54 :SHAPe5 C/Q
55 :SHAPe6 c/Q
56 :SHAPe7 cQ
57 iMAXDeviat Q
ion
58 ‘MINDeviati CIQ
on

59 :MODulation c/Q
60 :OPEak cQ
61 ‘PROFile CQ
62 :SLOPe Q
63 :SLOPe0O Q
64 :SLOPel Q
65 :SLOPe2 Q
66 :SLOPe3 Q
67 :SLOPe4 Q
68 :SLOPe5 Q
69 :SLOPe6 Q
70 :SLOPe7 Q
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#5.6.3.1-1 MU181500B av F—& ()
No. Aok Aok avok ARk ARk ARk | aARUE o
Ny —1 AYE—2 | AyHE—3 Ny —4 ANYE—=5 | AvF—6| JTV

71 | :SOURce JITTer :SSC :ST1Deviation cQ
72 :ST2Deviation c/Q
73 :STARt C
74 :STATe Q
75 :STOP C
76 ‘TIME Q
77 ‘TIMEO Q
78 ‘TIME1 C/Q
79 ‘TIME2 C/Q
80 ‘TIME3 CIQ
81 ‘TIME4 CIQ
82 ‘TIME5S CIQ
83 ‘TIME6 CIQ
84 ‘TIME7 CIQ
85 ‘TYPE C/Q
86 :OUTPut ‘PATA :JOVerload Q
87 ‘MONitor Q
88 :SELect c/Q
89 | :SYSTem :INPut :CSELect cQ
90 ‘MODule Q
91 ‘MMEMory | :RECall C
92 :STORe C
93 JITTer :SSC ‘PRESet ‘RECall | C
94 :STORe | C
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5.6.4 21G/32G bit/s SI PPGa< >k
MU195020A DO E, MW a~rRiE, A7) —r ~ LI NbiEER T
T, AVARI) = ~VT ORRFIE, 13.2.1.3 Helpl #Z5HL TEE0,

VE—bha<RE2FETTHE1IC, MODule:ID =2~ FTYE—MEET5E
Va— DAy NEEEFIETEL TSN, :2MODule ID 22 Ry  NEED
FBEIZOWTIET5.6.1.1 @3 E 1 DO:MODule:ID 22 R TESVY,

Standard BERT for PAM4
Application Selector

SCPI Command
:OUTPut:DATA:OUTPut

FOUTPUE:DATA:OUTP ut <boalean>
Parameter <boolean> = <BOOLEAN PROGRAM DATA>

OFF or 0
Output OFF
orl

on
Output ON
Function Sets data output ON or OFF.

Example To set data output ON:
= :0UTPuL:DATA:OUTPut ON

Compatible with

FOUTPut:DATA:OUTP ut?
Response [=numeric> = <NR1 NUMERIC RESPONSE DATA>

Output OFF

Output ON

Function Queries data output ON/OFF.

Example = :OUTPUEDATAOUTPUT,
5

Compatible with

List of All SCPI command for MU19602x

=

X 3 O ) Anritsu 1.

X 5.6.4-1 #A2RH9)—=ANILTDHI

J
T
|
K
=
\7
b
7
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5.6.5 21G/32G bit/s SI EDav >k

MU195040A DFE, FINA DIV RIE, AL AT =L~ LT DR TE
F9, AL R~V DFT I, [3.2.1.3 Help) # B L TEEN,

VE—ha<wREFEITTHA1Z, 2MODule:ID a2~ R TUE—MEETSE
Da— DAy NEEEFIEEL TSV, 2MODule: ID <> RERay &R0
FREICOWTE5.6.1.1 HidEE |O:MODule ID ZZ ML TEE0 Y,

5.6.6 Noise Generatora<w>k

MU195050A DFRE, BINADEa~URIE, A0 A2 =L~ LT bR T
EF, AL RI) =LV T DRI, 13.2.1.3 Help) B L TEEN,

VE—ha<w 2 REETT 512, 2MODule:ID =< R TYE—MEET HE
Va— DAY NEFEIEEL TSN, :MODule:ID =~ RExmy  NERD
FREIZOWTET5.6.1.1 HlEkiE |00:MODule:ID ZZ L T7ZEW,

5.6.7 PAM4 PPGav Fk

MU196020A DOE, BV Ao~ R, A v A2 —r~ LT bR X
FT, AL A=V T OFTFE, 13.2.1.3 Help 2B RL TS0,

VE—ha<w 2 REETTHE1IZ, 2MODule:ID =< R TYVE— MEET HE
Va— DAy NEFEIEEL TSN, :MODule:ID =~ RExmy  NERD
FREIZOWTET5.6.1.1 ik iE |00 MODule:ID Z#Z L T7ZEW,

5.6.8 PAM4 EDOv 2k

MU196040A/B D% iE, MWGbta~ R, v A7) —r ~ LT bR T
TET, A AI) = VT DOFRIRFIEIL, 13.2.1.8 Help | 2 HL TESUY,

VE—ha<w 2 REETT5E01Z, 2MODule:ID =< R TYE— MEET HE
Da— DAy NEEFIEEL TSV, 2MODule: ID <> RERay &R
FREIZOWTET5.6.1.1 ik iE |00 MODule:ID Z#Z L T7ZEW,

5-104.



g A Y7 o 7o RIZD0T
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FreeRTOS8.2.3 Modified The FreeRTOS source code is licensed by a modified GNU
GPL *1 | General Public License - the modification taking the form
of an exception.
Qt4.8.2 LGPL (%2
QRes1.0.9.7 BSD *3 | QRes Source Code - Open Source License
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(*1) Modified GPL:

The FreeRTOS open source license covers the
FreeRTOS source files, which are located in the
/FreeRTOS/Source directory of the official
FreeRTOS download. It also covers most of the
source files in the demo application projects,
which are located in the /FreeRTOS/Demo
directory of the official FreeRTOS download.
The demo projects may also include third party
software that is not part of FreeRTOS and is
licensed separately to FreeRTOS. Examples of
third party software includes header files
provided by chip or tools vendors, linker scripts,
peripheral drivers, etc. All the software in
subdirectories of the /FreeRTOS directory is
either open source or distributed with permission,
and 1is free for use. For the avoidance of doubt,
refer to the comments at the top of each source
file. The FreeRTOS GPL Exception text on this
page applies to FreeRTOS V8.2.3 up to the latest
version. The FreeRTOS GPL exception text that
applies to versions prior to V8.2.3 is very similar,
and can be found in the relevant FreeRTOS
distribution packages.

NOTE: The modification to the GPL is included to
allow you to distribute a combined work that
includes FreeRTOS without being obliged to
provide the source code for proprietary
components.

The FreeRTOS GPL exception text follows:
Any FreeRTOS *source code*, whether modified
or in it's original release form, or whether in

whole or in part, can only be distributed by you
under the terms of the GNU General Public

License plus this exception. An independent
module is a module which is not derived from or
based on FreeRTOS.

Clause 1:

Linking FreeRTOS with other modules is making
a combined work based on FreeRTOS. Thus, the
terms and conditions of the GNU General Public
License V2 cover the whole combination.

As a special exception, the copyright holders of
FreeRTOS give you permission to link FreeRTOS
with independent modules to produce a statically
linked executable, regardless of the license terms
of these independent modules, and to copy and
distribute the resulting executable under terms of
your choice, provided that you also meet, for each
linked independent module, the terms and
conditions of the license of that module. An
independent module is a module which is not
derived from or based on FreeRTOS.

Clause 2:

FreeRTOS may not be used for any competitive or
comparative purpose, including the publication of
any form of run time or compile time metric,
without the express permission of Real Time
Engineers Ltd. (this is the norm within the
industry and is intended to ensure information
accuracy).

The GPL V2 text is available on the gnu.org web
site, and on the following URL:
http://www.FreeRTOS.org/gpl-2.0.txt.
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(*2) LGPL:
GNU LESSER GENERAL PUBLIC LICENSE
Version 2.1, February 1999

Copyright (C)
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.

1991, 1999 Free Software

[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
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
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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 wusing 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.

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
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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 is 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.
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
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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 i1s 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 1s interface-compatible with the
version that the work was made with.

c) 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 mnot 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:

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
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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 Othe 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 i1s 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.

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
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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:

Yoyodyne, Inc., hereby disclaims all copyright
interest in the  library ‘Frob' (a library for
tweaking knobs) written by dJames 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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(*3)BSD:
QRes Source Code - Open Source License

Copyright (c) 1997-2005 by Berend Engelbrecht.
All rights reserved.

Redistribution and use in source and binary
forms, with or without modification, are
permitted provided that the following conditions
are met:

- Redistributions of source code must retain the
above copyright notice, this list of conditions and
the following disclaimer.

- Redistributions in binary form must reproduce
the above copyright notice, this list of conditions
and the following disclaimer in the
documentation and/or other materials provided
with the distribution.

- Neither the names QRes, Software Cave nor the
names of any contributors to the software may be
used to endorse or promote products derived from
this software without specific prior written
permission.

THIS SOFTWARE IS PROVIDED BY THE

COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED
WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF
MERCHANTABILITY AND FITNESS FOR A
PARTICULAR PURPOSE ARE DISCLAIMED.
IN NO EVENT SHALL THE COPYRIGHT
OWNER OR CONTRIBUTORS BE LIABLE FOR
ANY DIRECT, INDIRECT, INCIDENTAL,
SPECIAL, EXEMPLARY, OR CONSEQUENTIAL
DAMAGES (INCLUDING, BUT NOT LIMITED
TO, PROCUREMENT OF SUBSTITUTE GOODS
OR SERVICES; LOSS OF USE, DATA, OR
PROFITS; OR BUSINESS INTERRUPTION)
HOWEVER CAUSED AND ON ANY THEORY
OF LIABILITY, WHETHER IN CONTRACT,
STRICT LIABILITY, OR TORT (INCLUDING
NEGLIGENCE OR OTHERWISE) ARISING IN
ANY WAY OUT OF THE USE OF THIS
SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.

BSD License template Copyright (c) 2005 by the
Open Source Initiative
http://www.opensource.org/licenses/bsd-license.ph
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