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AV 7 =T 1%, MP1900A <7 F v 7 AV T 47 FZA4%-R (LLF, MP1900A &
FEOVET, ) IS L TV DR ERSRE L A — B EBR 55 % Windows 7 F7-1X
Windows 10 ® PC TEBILF3, AV 7 7 =713 MP1900A TlEHfHiEFIC A
AR—)LENTWET,

Fo RYT =2 T ENE PC IZA LV AR—/L 5L MP1900A # T3l —ay
T5HE—RTEMELET,

MP1900A A ESCH I OBEAEFEZMERLTZD A A7) — 2~ L7 Tl
BERYE—Fa~ REF R0 5L EITEFRITT,




1.2 HEDFR

1.2 E2HOBE

RKIT7M0 =27 % FANTMP1900A IZEEFEIN TNEEEY 2— VOBREB L O
Y a— VB HHLZRIEN TEET,

A TG 2T HH AT HZET, LU FOEREEZ EHL 9,
EVa2—/V2E AL BER HIE
Eye Margin #I7E€. Eye Contour Hl/E72E @ B &l E

« TANME—% Capture T DHERE

« TAME = DORFERE

- BEEY - VOB ERE

« MP1900A OV 7 =77 77 —h
[ OEAE ST IERCY B —ha~ U R4V AT — o~V IC R R

© EVa—VEHHLE PAM4 E 5OV AT —L—MNIE (SER #IE)

« EVa— A EEMALZ RS-FEC Scrambled Idle /3% —2® Uncorrectable
Codeword 3L FEC A7 —HliE

- PClIe6 Hlt&IZHEHLL 72 NOP Flit Layout /3% —> @ Flit Error 3L FEC
SR T —HIE

- CEVa— VAL PAM3 ¥ — 2 T HkRE

- USB4 Gen4 HASIZHEHLL 7o 32— H ) HkRE

« PClIe/CXL MM IZHEILL 7= — o R E— 2 D H Tk RE
- U ARE— o DR RE
- BECEY 2 — L OB
- mra—RHH] (8b/10b. 128b130b. 1blb) (ZHEHLL 7=/ 27— BER #IiE
- Idle Flit 335 O NULL Flit /3% —> H J1#%RE

VE—RMilfEIHDA 527 2—2L LT, GPIB, LAN (XI5 CWVET,
F7o, VE—Milfl=~>FiX, SCPI (Standard Commands for Programmable
Instruments) FEIIKHEL TOET,

E:
KITNT 2T 5 PCIZA A—/LT 5L, GPIB A2 %7 = — X 3EE
LEH A,
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1.3 BFIRIE

K70 =T OEEREZ L FITRLET,

x1.3-1 BEIRER

15H B
ES S IBM-PC BX %0 HifkD PC
CPU 2 GHz U LD 64>k (x64) 7'rtyi
0S Windows 10 Pro/Enterprise (64 bit /i)
F2ix
Windows 7 Professional/Enterprise/Ultimate (64 bit fif)
A€ 4GB L
E=HRGE 1600 x 900 R 2L 1=
Tt 65536 Ll
N=RT4RT TNA L AN= VR DN—R T4 A7 L B2EE SN &8 5 GB LAk
UE—hrZ7x—A | 100BASE-TX UL £

A EE

KYTboz7 DEEIHIC, PC EICTTEEDIREOHEEZETT
BE VI ITTNERBICHELGNIZEAHYET,

 MHANERELEIHFETEIVINIZITUNDY I DT ERE
BFIZZELT

- AI=%FICS (/—FPC DBAE)
 A9)—=ot—N\
- Ny TYEIEERE (/—F PC DI5R)

EHREEDMBRA AT, FERALTLS PC DEREGRAEESRL TS
=&Y,
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1.4 EDa—ILDELIIaVAAR
MP1900A 1. BEROERIZEHITH IS TEXDIIINT, KHREEL T 22— L]
BLOA T al JNCHREL CWET, BTV 2=V BIUOA F var 2RIRI52 L
WZE ., BEAEOTEE XA TG Uo7 ¢ MP1900A ZfEH4a2L

DTE . BHRES UB T ot A T 1L B TR BE D . B T g
¥,

BV 2R T L a OREBETLEH . RIS A B D EIC LA REDFEMIE.
LLFDEBL IV ar HARES L TLIEEN,

TFN IAVT 4 TFIAY-R MP1900A vV —RX LI ar AR

https://www.anritsu.com/ja-JP/test-

measurement/support/downloads/brochures-datasheets-and-
catalogs/dwl18629
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21 A2AM=ILIT2OA2 A=)V

AR TZR = TIE, RO 2 @OOE RS ET,

« MP1900A (ZA > AR—/L
MP1900A ZHl#L CRIEZFEITLET,

« A PC A AR—L LT
MP1900A L8 L7a<TH, JIERER T 7 AN DERL/ Y —2 OFRELRE M
TEET (=2 —varEt—R),




21 AR TA R

211 AAR—)L
ZZ T MP1900A F7213AM PC IRV 7 My =T A AN—/L§ 5 51T
WAL E9,

1. ARYTM=TEFATLTODEEITR TLET,
B O Fiichsy27raarvin—r 7o B 220735
Shutdown/Close % A7 027 Ry 7 ANFE/RENET, [Shut down the
software completely] ZERL, [OK] #&v 7' LET,

e
1

Shutdown/Close

r Just close the running application

‘ Shut down the software completely

2.1.1-1 Shutdown/Close &4 7R4 HRvoI X

2. AKYTNITHEALAN—LLET,
5 PC %721 MP1900A T, Y4EMRAET AR D7 7 AL E2FEITL T
AN

MX190000A_VER_x_xx_xx.exe

TITCUX XX_XX X/ TN =T D= arwERLET,
RYTEIITEFRICAVAN—ILT BIHE

InstallShield Wizard @ Welcome ~—"C [Next >] ##v 7 LE7,

" 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—
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JE:

3.

AKYTEITT NG TITAVAR—ILENTWNSIHEE

“Reinstall all program features installed by the previous setup.” 7%
FRSNWET A A=V ERATT DITIE, [Yes] 257 LET,
FlE 3~7 ZEMELCFIE 9 ITEARET,

F = B
MX 1900004 - InstallShield Wizard i

Reinstall all program features installed by the previcus setup.

X21.1-3 BAUA—ILOHEER

KITNG 2T %X T —RT 5551, AV A=V EZHEITETIC
[No] 2%y 7L TLIEEN, ZLTT oA A= %L ThbAFNEE FH B
LTLIESW, TUAV A=A D FIEIZOWTILI2.1.2 7oA A=V
EHMRLTIIZEN,

User Name, Company Name, Serial Number # A JJL. [Next >] %
2y 7 LET,

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. BNy T EATEERL, [Next >] 2407 1LET,
MP1900A IZA > A=/ 2841F [MP1900A] %, 4M&8 PC 121 A
L9584 1% [External PC] &58IRL TEEW,

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
1

E Cancel

2.1.1-5 Setup Type R—

5.  Setup Type ~*—C [External PCl Z#{RL7=HE A A= 7+
N HERTEET,
AV AN NIET A NTHEE LR AT [Next >] 227 LET,
AVAN= N T A NE R R T 58561% [Change...] 22y 7L, A&
F—=NETHNEE ANTILES A A= VT A NE DERETE T LIZE
[Next >] Z%v7LE7,

Choose Destination Location
Select folder where setup will install files,

. Install Mx 1900004 to:
C: VAnritsu\MP 19004 | change... || |

] Cancel

s
<

2.1.1-6 Choose Destination Location X—
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Setup Type ~*—C [External PC] #&{RL7-5E, =IaL—ar
E—RNCEES L0 E RN £,
TIal—varE—RTEESEZWVWEA X (Install unit / modules
emulator] ZiERL T, [Next>] 2% 7 LET,

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

X 2.1.1-7 Select Features R—<

Setup Type ~X—C [External PC] Z#®INL/=HE. T AZ b7
a—b Iy MR o0 R INL £,

TAI Ny S a— by MNeAER T 25 6 1% [Make a shortcut on
Desktop.] #i&RL T [Next >] Z&v 7 LET,

(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—




21 AR TA R

8. [Installl] 2%y LFET,

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
1

X 2.1.1-9 Ready to Install the Program R—

9. AVAR=ANEFITKTT2L L FTOXAT IRy I ANRKRINE
9, [Finish] ##v7L %7,

InstallShield Wizard Complete

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

< Back { Cancel

X 2.1.1-10 InstallShield Wizard Complete R—
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212 TFIUAAR—)L
KITRNT 2T DT A A=V FIEIZHOWTEB L £3, MP1900A 72134046
PC TULTOBAEEIT - TTEENN,

1. [Start] A==— — [Control Panel] #&RL £7,

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

2.1.2-1 avkA—)L/ARIL

2. arha—L XL ND [Programs and Features] 742> %47 LET,

*& HomeGroup & Indexing Options
Internet Options Z= Keyboard

F Mouse L= MNetwork and Sharing Center
& Parental Controls f Pen and Touch

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

™ RemoteApp and Desktop Connections -qu Sound

@ Sync Center 1 System
:J_Taskbar and Start Menu [ Troubleshooting
B Windows Card5pace & Windows Defender
@Winduws Mobility Center E_I Windows Update

[ 2.1.2-2 Programs and Features

2-8
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3. Programs and Features E{EiDH75 [MX190000A] #4727 1L

ESP
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
[ TPService DMC

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

21.2-3 FUAVRA—ILDEST

4. UUTOEATaT Ry ANERENTZS [Yes] 2207 LET,

P

-
MX190000A - InstallShield Wizard - l - I

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

21.2-4 FUAVR—ILDHERR

5. AVAN=NATINT DT rANEETEHEIL [Nol 2%y 7 LET,
ALV AN=NVT FNE DET 7 ANEHIRT D561 [Yes] 2407 LET,

r 5

MX120000A - InstallShield Wizard —.—

Ok to delete all files in the installation folder?

|

21.2-5 TAILFHIBRORER




6.

TUALAN=IVIRTE T T L DX AT aT Ry V ANFRSNET,

[Finish] ##v 7 L%,

-
MX1900004 - InstallShield Wizard e

Uninstall Complete

Installshield Wizard has finished uninstalling MX 1500004,

< Back f Cancel

L = ———

2126 F7UAUAR—ILDET
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2.2 EEIAE

K7y =T OB kBl ET,

221 MP1900ATARY ILHI 7 %#RET HIHE
’jr—\%

Standby LED

e
1

EBIRAAvFFEPowers> 7

2.2.1-1 MP1900A Standby LED &EiRD fx

1.  MP1900A OEE / SHIMTHDEA LY S NERa—RNE2Ek 5L, 1
[/ ? Standby LED 23 AT L £,

A EE

A2 LyhZ 3 BERI—FEHERFKL T\ HIKEET Standby LED A%
HITLTWAISEE . Y ATLAIS—NEAL TRHEIMICEIREIC
Bot-FIREMEA HYFET , COLEEBRRMVFZIHLTLERITIR
AShFERB A, 1VLYEDD 3 BERI—FEHNL. VRATLIF—
AREELE-EZEREZRYRWN-5AT. BEAULYMI 3 EERI—
FEEGLTERRMVFERL. BREBRALTLSN,

2.  IEE/SFNVOEFRAS T EHLET, Power 7> 7235 4TL . Windows 23
EHEILET,
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3. THUVr—varklL X EENERINETOT, BHFTH7 SV r—a
BT LET, TV r—ar L /X EEOFEMIE3.1.4 TV r—a
VYA | SR TLTIESN,

Az
[3.1.6.2 General Settings|?® Auto-launch T Enable Auto-launch %
EIRL TV BE54A . Auto-launch Application [ ESINLTCWET 7V r—
ar R HERICEEIL £,

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

Single/Multi-lane Test System
for PCle with Forced Link

Sl and PAM4 Combined System

Standard BERT
for $1 and PAMA

SI PPG/ED Based System

[y
Standard BERT
for S

L

Expert BERT

p—

PAM4 Control

HES X 2 W 0 Anritsu 16 o7

2212 FA)r—avtLYSEE

2-12
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222 HNEPCTARYILIIT4RET HI5E
1. M5 PC OEJRAZH AL, Windows ZiEZ#EILET,

2. [Start] # == — — [All Programs] — [MX190000A] —
[MX190000A] #27Vv 7L %9,

3. TAUr—varkl XEENERINETOT, BHFTH7 SV r—a
U LES, TV —ar B LA E@mOEMIE3.1.4 TSV —
a7 | =S RLTIEEN,

£

e
1

[3.1.6.2 General Settings|?® Auto-launch T Enable Auto-launch %
HIRL TV BE54A . Auto-launch Application [ ESINLTWET 7 U r—
Tar i HERICEEIL £,

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

Singio/Mutlane Tost Systom
for PCle with Forced Li

Sl and PAM4 Combined System

SI PPG/ED Based System

eSS X D O 0 Anfitsu o7

2221 7A)Fr—avtwLYFER

E:
Windows DFHT— [V AT L] — [TA4ATVLA] T, KMV AT
e [100%] 12U TS W, DG =RICERET HE, KT T =7 DI
NIELLFRENRNWIENHET,

@ -k TAZT LA

| BEoBR 2| AT

YATh THEAR 7T, ZOMOEEON(IEEETD
100%

I 125% ()

o gk 150%
175%

L @mersvay

2.2.2-2 Windows OTARTLAELTE
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223 IZal—iavE—FRDUIYER
AN PC ICRKY 7N =T A A=A LA LLTFD 2 DOxIab— gy
F—REY— /LT TEFET,

SI PPG/ED Based System
MU195020A 21G/32G bit/s SI PPG & MU195040A 21G/32G bit/s SI ED
R AL RV a2 — UL D BERT VA7 L& T3lal—hLET,

+ PAM4 PPG/ED Based System
MU196020A/C PAM4 PPG & MU196040B PAM4 ED % ~X—REL7-E
Va— U CEIET S BERT VA7 A% T2l —hLET,

+ SI and PAM4 Combined System
MU196020A/C PAM4 PPG &£ MU195040A SI ED 2 X—A&LIEY 2—
NAERL CENET D BERT VAT LE 32 —hLET,

it
KITET 2T %A Ah— )L LT & &I [Install unit / modules
emulator] ZERL TRWHE, =32l —TalET—RE2Y— L THY
Bz TEEHA,

TIalb—TarE—REYVEZ 5120, [Start] A==— — [All Programs]
— [MX190000A] — [Configure] — [Emulation Mode] %#27U>71L TL7ES
AN

LUF D57 Configure the Emulation Mode > — /L3 BHEE5,

Configure the Emulation Mode

Slot No. Module Image Name

Slot 1

MU1810008
Slot 2

slot 3

MULE15008
Slot 4

Slot 5 Blank

Slot 6 MU1350404

slot 7 MU195020A

Slot 8 MUL95050A

S| PPG/ED Based System

This setling configures the module emulation as like above figure.
Followings are the summary of the emulated unitmodule configurations:

Mai

inframe
Model Number. MP1900A
Slot 182

4 Exit Ty 1 [ »

2.2.3-1 Configure the Emulation Mode *V—JL

AY—n b [ 4. [p] TZIalb—tarE—REBRL, THIY
Bz TEEd,

YR Z e b lIARY 7y = TR iL# 358 BN 2T 2 — VD BERT
AT LELTARY 7Ry =T BEEILET, KYTZhy =7 OEENZ OV TIEI2.2.1
MP1900A TARY 7y =7 # BT 5545 1 8L O2.2.2 M PC TRY 7Ry =
TEREBTHGE AR TTZEN,
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2.8 RTIH¥%

23 RTHE

KYTZM7 =T 1H LD 3 @YD FIETKR T TEET,

« MP1900A IEMH/ SRV DEIRAA YT 2L ET, Power 72 7 DIHATL

- BEOA FEchsy AT aarta—A =) 7ol 2207 LET,

c WEANCHLZT TV r—vary—nn—o ] 2y TSLET,

JE:

Standby LED 23 5i4TLE S (MP1900A A3 A% SARRBIZZRD £9),

Shutdown/Close % A 7 127 ;R v 7 AT [Shut down the software
completely] Z#IRL ., [OK] Z%y 7' LET,

e
1

Shutdown/Close % A 7 12 ;R v 7 AT [Shut down the software
completely] ZERL . [OK] 2% 7L &7,

Shutdown/Close

{--_}Just close the running application

.r. Shut down the software completely

A ®

2.3-1  Shutdown/Close 54 7a45 Ry R

Shutdown/Close ¥ A 70V Ry JATARY 7 T =T & T3%TH
Windows (¥ ¥ MU LERA,

MP1900A % AZ S AMRBEIZ T DT EIRAA Y F 29| L7721
Windows & ¥ b2 7 LTLIEEN,
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24 TSHALVEDSA—ILDSAEUREFBMIZTS

241

2411

ZITER. IISA T a— VDI B REF S a e —CH T B kSR
SLRALET,

AT arx—%EATS
F 7 ard—IIMBEATA B AERERT A AD 2 FBEENHY, A - AT
FEIXFENENRIRDET,

E:
FAY L AT DA T a2 Lo T MBEEZEIES S L7014
A NAA Ny S VAT E NG N ) b= S

TV AEHENMMET DA T v ar EEES TS0, BiET A4
ar BB G ENHYET, FEMIE, BTV 2 — VIR E ]
D, 11.22 A7 vav BB, T4 A2 T 547 varo
1EDC, MBI T a NDDLIEEMERL TPLEEAL TLEEW,
FFard—DWEARIZ, TA B AT DA T ar N EE
RAESNTWARY TRT =T D=V ~T 77— A0 BN
D&,

BASAEVREEATD
1. WNBTITITA D a—NVDOIITNEZETTIA Y a—)L LRIDTX
JVCHERBLE T, HDHUVE, MP1900A ZHL#E)L . System Information [Hj

DAL £,

System Information Information

o piigall=g
. . IRfarmation)
MP1900A Signal Quality Analyzer-R Im]
o= Module(s)
-
e Software
Information
Installer version: 4.10.12
e
HASH|ES:
Module(s) Information
Modules Found: 5
Mainframe
Model Number: MP1900A
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
Slot 2 About Info
Save
Model Number MU181000B (=]

.I?i Grestor X (= L] ) ANritsu  os:2s

2.4.1.1-1 System Information & &4l

GRS

2-16



24 TGO 2 — DI REH TS

2. UHOEEHYBIZ AR TIIA T 2= N DIITINE AL TS
LET,

3. AT vard—iEE*L AT vard—niEilsShizT v s E
7, [Option Key License CertificateJiZ 25 {147 v aF—n3Flfis
NTHWETOT, ZOFXF—FREMB AT a2 ET, FEIT
[2.4.2 A7 ard—TIL BV AEHIINCT D1 2B TIZE,

e
1

* 10 AT varF—fEEL BEROA GRS IO M9, KUK
BLTZSN,

%2 ToYLILR, SITAVEY 2a— N EERTLHEXIC, AL S var %
X ET OO ERERPTHSINTOET, 124.2 A7 varF—
TIA R RAEENCT DB T TNV ETTT A EY 2—)LIT
REOfHTFCLIZE,

2412 WREZFAEREAFITS
BRI A B AA T ar T —2BRO DAL, Y HHEE LI T OB HR
ERBZLTEEN,

o TSI FTDa— VDL
- T 2 — LD TIVE R
« TITAE a— IV DF TS a K

2-17



B2E

g

242 FTLavF—TIMEVREEHITS

2421

ZZTIE. MP1900A IZHBWfIT D7 77 A BV a— ML TA T var I 1k
VAREANITDHEERALET, 2O HER, BV a— LB DFIT-3xx (xx
D HHUIET) DAL A T v a o BRI A TEETT,

TARV AP AENIZR > TWHEA | 13.1.6.1 System Information |
Module(s) Information ([ZRRENET, A7 varF—TIMeREHGEEL
ToHERBIC XL €L R IEZ G el sl I EHV A,

E:
TGN AEFNCT DA T Nk o T MREAEIES A=D1 4
E . NAA Ny E A VAR NG N w Y J S b= S

FAR L AT DA T L ar OBRELZEESE57-010, BET
HA T Al NGB E RO ET, FEMIX, SFTEY 2 — VB
Elp, 11.22 A7 var | #SL, 74 22/ TH4 7> ar
DIFNNT, BIRA T v ar NDHHZ L MR L TOBIE AL TZS0Y,
F7vard—OEARIZ, T4 AEFE LT DA T v ar NEE
RSN TCWVABRY TR 2T DNR—=Ta ~T o T — T BUNEND
nEJ,

FAEABPLY—ILEEET D

FTABL AT DI, TR AF LY — L R BT A LB B ET,
TA | AF LY =V OFBHIZ oW TIE2.4.2.1 FA B AGMELY — L &L
T D1 2SR TLIESN,

TABLAF I — N ERET A FINUILL FO LB TT,

TARAIMyT LD Optkey 74OV TY—ILEEENT S

1. EEOA F#ichsyA7rarin—1 7ol 2207 LET,
[Shutdown/Close] % A7 w2 R~ 27 AT [Shut down the software
completely] ZERL, [OK] 2% 7L &7,

Shutdown/Close

r Just close the running application

' Shut down the software completely

A®

2.4.2.1-1 Shutdown/Close 4 7R4FHRvH R

2. ARVITNI=TIMETLIZZEZMEGB LT, T AZby 7 LD OptKey 71422
R TNE T LT, T 2y — VA fE# L1,
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MX190000A O License Information EIE A SY—ILEREENT 5

1. WEOA FiichsyA7sarion—1 7ol 24071 ET,
[Shutdown/Close] # A7 1227 AR 27 AT [Just close the running
application] ZE&IRL, [OK] #¥#>v 7' LET,

Shutdown/Close

-i-]uat close the running application

-

Shut down the software completely

K 2.4.2.1-2 Shutdown/Close &4 7R45HRvH R

e
1

2. TTVr—tarPNRTL, T —ar kL 7 AlRNR RSN LR
B LT=0, VAT LY —/)L3—T [General Setting] > [License] #i%&R
Li—a—o

Een 2 & 0 Anritsu os:25

2.42.1-3 License R3>
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3. [License Information] #4702 Ry 7 ANRFKRZI, Model Number.
Options. License Status. Expiration Date AFE /"I FET, [Activate
License] #%Zy 7 LT, 74t 2G>y — L ZeE L £3,

License Information

Slot No. Module Option License Status Expiration Date
Slot 2 MU181000B 01 - Jitter Modulation Active

02 - SSC Extension Active
Slot 6 MUL95040A |01 - 32G bit/s Extension Active

20 - 2ch ED Active

21 - 2ch CTLE Active

22 - Clock Recovery Active
Slot 7 MU195020A 01 - 32G bit/s Extension Active

20 - 2ch Data Output Active

21 - 2ch 10Tap Emphasis Active

31 - 2ch Data Delay Active

41 - 2ch Variable IS Active

50 - Sequence Editor Function Active

51 - Sequence Editor Function PCle5 Extension Active
Slot 8 MUL95050A |01 - White Noise Active

=

2.4.21-4 License Information #4705 Ry R
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24 TGO 2 — DI REH TS

[Activate License with Option key] # A7 1/ Ry 7 A ZOWTRALET,

11 —
[2] —

Pdl Activate License with Option Key X

N ®) Permanent License T
(25 Digits) e

o fri |
T

{ |

[4] [3]

2.4.2.1-5 Activate License with Option key #4704 Ry X

Permanent License

TEATA B A B THEEITRIRLUET, BIRTHELFAE AT
TELIDNTRVET, 7UUYnbiRkshD 25 HiDEFOA T v ar
F—a2 ASILET,

Timed License

BRI A B REH ML TALEITRBIRLET, TUFRA B EIRT S
EXTFHE AT TELIDNT2ET, TV hBiEEND 30 SLFD 5
B CHREREShAA T v ard—2 AN LET,

Clear
ANIRORNEF =TV TLUET,

Activate License

TR AEFIMELET, ELWA T vard—& A )35, R

DOEENTEET,

2
FTarF—u AT 5120%, USB F—R—Ra#5i 9 57,
TAZ 7 EiZéHD On-Screen Keybord 7 A %47 )L
47 LT, On-Screen Keybord Z2HEL TI7ZE0Y,

2-21
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2422 FATL3vF—TEASAEIREEFNZTS
1. Permanent License ZiRL . 25 HiDOEFOA T vaF—% AL T,
[Activate License] %7 LET,
F T ar—I7 VbS5 Option Key License Certificate ]
(CRE S TOVET,

Activate License with Option Key X

Permanent License |

® 25 Diite)

Clear

Timed License

@ 30 Letters) - - - -

Activate License

2.4.2.2-1 Activate License with Option Key #4704 RvH X

2. [OK] z#y7L%ET,

Activate License with Option Key >
Activate License *
Permanent License
© 735 Digits) & ] o
O (-%E"Tgtl{éc;g?se | o Activation is successful,
L

2.4.2.2-2 Information &4 7A5RvHIR

3. MP1900A DOEREZATZICLTC AT var G M Liz7 77 40T 2—
NER|IEREET,
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4, TITAEY2— D EHSFMIZ, T (OPT Label / OPT KEY

CODE Label) #[X 2.4.2.2-3 &L CAOFHTET, 3 Clz, BT
FHOYGE L, FIE 5 12 TTES N,
L SFVITIZBE RO T VRSN THET, BEFOT VA INRET
W AT ar D7)V E PR TR E3, 2073k
R—MeZ T HBRICHEERFERDFLH SN TOETOT, LT EEFHFTL
72EN,

== )

OPT. xxx. yyy

e
1

|

OPT. xxx Option KEY CODE ]

[OPT. yyy Option KEY CODE ]

OPT. zzz Option KEY CODE ]

OPT. zzz ]

2.4.22-3 SANILEEYRIFAIE

e
BEfF DT~V EINE I, FIZWESTEEAHT TSN, X 2.4.2.2-3
1%, OPT. xxx, yyy BNEEINTNDEY 22— I LT, OPT. zzz %8
32565 06%R~RLET,
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5. TIUAFYa—/VE MP1900A (ZHWFHF T, MP1900A OERE 4
IUET,

[3.1.6.1 System Information]?® Module(s) Information C, 777 A2
EDV 2= VDT T ar NEIMESITODZEZ R L TESN,

Slot 7

Model Number: MU1950204A

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

24.22-4 ATavmxRRAI
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24 TGO 2 — DI REH TS

2423 #ATarFx—THERIAMEUREFHDIZTS
1. Timed License Zi®RL . 30 LFDOHREFT THERINI AT T arF—
Z ANJJLTC, [Activate License] %> 7 L% 7,

Pdl Activate License with Option Key X

Permanent Licenze =

O 5 Digits) ———

Timed License
® {20 Letters) | . Clear

e
1

2.4.2.3-1 Activate License with Option Key #4704 Ry X

2. [OK] z#y7L%T,

Pdl Activate License with Option Key X
O F?egm[)?ﬁ;; License | Activate License *
Timed License S
© (30 Tetters) o o Clear
Adtivation is successful.
[ &

2.4.2.3-2 Information &4 7a45RyHI R

3. MX190000A ZEEEFLF9,
MX190000A DiE#E)#%. 3.1.6.1 System Information|?® Module(s)
Information T, 7I77 AL E a— /L OF T ar NEMEENTNAZ
LERERLTLIZEN,
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Slot 7

Model Number: MU195020A

Serial Number:

Total Run Time:

System version:

Firmware version:

FPGA PPG_MATN:

FPGA PPG_EXTENDI:

IP address:

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

B 24.23-3 FTLarnxRRMbl

4.  FERIA B AOFEHHARIZ AT LY — 1 3—05 [General Setting]
> [License] Z##RL . X 2.4.2.1-4 License Information #4712
NI A | TG AT v ad [Expiration Date] ZfERL TSN, A
BRI MP1900A ZfHEEIT 54, HIRUINDA 7 a3,
SNET,
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FBIE BRI RIE

ZOETIL, Wil OEAR R EERALET,
:@aki@% 4 HETIE, L FOEY 22—V &2 FEED T PPG LIFUET,
-+ MU195020A 21G/32G bit/s SI PPG
MU196020A PAM4 PPG
MU196020C PAM4 PPG
MU183020A 28G/32G bit/s PPG
MU183021A 28G/32G bit/s 4ch PPG

F U FOEY2— NV E2FELHTED LFFOVET,
MU195040A 21G/32G bit/s SI ED
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3.1 [EEIDELRBIRIEIEL Y

3.1 BEEDERNGEETTIE

MP1900A (ZIX Xy TF RENT A AT LANEHINTWET, 2D,
MP1900A OEJFAAF & Function Key ZBRVNT, 3 CTOERMES — )3 H ]
Bl ESNE T, KBTI F SR TAAT VA RRENDBRET — T2 L
O] i D FEAR 2 BN FFIEIZ DWW CRRIL 77,

3.1.1 EEREO#ME
MP1900A DjiL, 77V 7r— a7 H T —IA_—2LN) 2 DOREHE
AR —ATHERRSITOET,

© TV —arwL 7 ZIARY TN 2T ORI ICFORSNOEE T, T

Vor—arlL o, 77V —arziEEi 75 Applications U7 &, K 3
Y72 T ROV T =T (LLT Y TRy 2 T EOET, ) 2B K
+% Utility =) 7 CHERSITVVET, 1
BLIEIB.14 77V r—a bL s B BB LTS, %
C U IARSATE, TV A L SR T SV - B
fETxET, ¥
%
FI)r—arvtelLv4a
Applications
J—HRR—2R
BERT AUTO MEAS

3.1.1-1 2 DDEEEAN—X[ZDNT

E:
TV —ar L IANSEI DT SV —ar EREICEB T AL
ITTEER A,




F 3 BRI 7%

3.1.2 EERXRTODUYEBEZAE
D—DAR=ZAMWT T r—avtL o2 ~DHYEZ
J—JAR— AT TV or—a L 72O EE T E T EICEnEZ £9,
T — P AR — AN DA F R EEICER RSN TNWDE T ST T HZEITED,
T — G AR—=ZINLT TV r— a7 20 DY £9,

BERT AUTO MEAS

B 3.1.2-1 T—HJRR=ZANST TV r—2avwLI2~DHDYIYEZ
FIVr—2av LM nT—YAR—ZAADYYEZ

TV —ar WEITHOEEX, TV r—a L 7O R FIHT HRFR
IRENFET, DX T BT THE, U—IARX—AOEIIZYVEDYET,

7I)r—ay

L%

Application Selector Application Selector

BERT AUTO MEAS

D—YAN—R

B 3.1.2-2 7I)r—2avwL 3T —IAR—IADYYEZ
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J—H9RR—IATHEEYIYEZ

T IV = 2 AFEROBE R A DY, T — 7 A — AN TR 181 11 45
DEEZE9,

T — AR — AN T A D FEICRRIND TS —Lar ¥ 7 w4y F LT,
BERT HEim& AUTO MEAS EifZ U0V EZ 5T M TEET

BERT AUTO MEAS

I_'mHmﬁ %

3123 FEX—La A EERALERAAOYYER 73

Eo, O FICKBEEOAT BT, 22— A2 — 2L OES) 3% )
RENET, AP = A S — e By F U CHE AT 2 B b CxES, 15

BERT AUTO MEAS

3.1.2-4 ROY—vAVTr—3EFRAL-EROYIYVEZ




F 3 BRI 7%

3.1.3 LAFLavkA—)LxV7
BEHOH FEIZ AT A ba— L2V T RHVET, R T TILL AT LD
AREI S RE A I DR Z L 7 8D SN TWVET,

BTREY BRYHREY

= Ld *0) Anritsu  1s.3:

&/IMEREY  TH—EEREY ioH

3131 YRTFLavkA—)LTIVYT

3.1.3.1 BFET
BUER R 2 2R L E T, 2y T THLBUEDEHN A -FEZIRFoRSnET,
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3132 TH-—HRERIY
Kl =273 2e7 9 —migs 47 ns Ry s 2 gomsh £,

“/X?A’ﬂ‘ﬁli WEXLT— BIOWET 7 — LR EROT W —DA  A707

P ERERELET
1 .
. Buzzer Settings X
min max
Volume:™
2] - -'
\f_‘l System Alarm
- oy %
. |FaN VN
b A 3/9
— B
Te i o
| fI emperature 0
| PLL Unlock fE

— )i

\T vk
(4] | Measurement Alarm
\ | Measurement Error

|Defau[ts| |Eance[| |DK|

5] / [6]/ [7] /

31321 TH—HREFATOITRYIR

[1] Volume
T —EBEERELET,

[2] System Alarm
VAT BRI E RO T — DR E A FITA TIZL T, VAT L
OIEH % EL %7, PLL Unlock ci MU181000A/B & 7= %
MU191000A 23 ARy MBS TODIGAICE DRV E TEET,

[3] Measurement Alarm
HET T —bREEOT N —OR ELA L E3A 7L ET,

[4] Measurement Error
WETT—REROT I —DOREEA LV E-ITA7ITLET,

[56] Defaults
BREET 74+/VMIRERLET,

[6] Cancel
REATOT R 2 AT ET,
[71 OK

RIELMEEL, AFAT T Ry 7 A% AT ET,
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3.1.3.3 A#RIUKRAY

B 2205550 220 s —mamrangd. #22—1o0CiE3.15 #
AT = EBRLUTTZEN,

3.13.4 H/MEREY
=] =505 5e mimzm el CHRRIELET,

3.1.35 #THRAY
EHFTHE U FOEAT 0l Ry I ARFRSNET,

Shutdown/Close

e c c c
| ) Just close the running application

':‘ Shut down the software completely

3.1.3.5-1 Shutdown/Close #4704 HRvo X

[Just close the running application]:

FATHOT IV = a m T LET,

[Shut down the software completely]:
TIVr—varkL b @ KT =T 2RI T LES,
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314 TFI)F—artlLv43

TV —a BV I RIIARY TN =T O BRI R RIS NDEE T, 7Y
r—rareL 723, KT TV —varii#7%5 PAM4 PPG/ED Based
System U7 | Single/Multi-lane Test System for PCle with Forced Link —
U7, SI and PAM4 Combined System =V7" | SI PPG/ED Based System TV
7 . Miscellaneous System =V7 & SMHY 7 o =7 Z L #)9% Utility =V 7 T
RSV TWET,

FEEI 4.1 TV — v ar kL X ) A S L TLIES N,

315 ABRIIN—

HAG N —TIIERT DHAIEYVEZ L ENTEET, UV ATRERZ AT &
LCT PV r—varklL oy EE#bo7 7 r—rarEiziZihhoo—74)

FANBET, H
A S—EY AT havin— A=) T 2bs [WEsyF T on, i §§
MP1900A O##E— T2 Function Key 29 L £ RS ET, 7

7

TV —aconTiEl4.1.1 PAM4 PPG/ED Based System =VU7 ], f{E
l'4.1.2 Single/Multi-lane Test System for PCIe with Forced Link =U7 |, -
4.1.3 SI and PAM4 Combined System =VU7 |, [4.1.4 SI PPG/ED Based i
System T=VU7 | 331X 14.1.5 Miscellaneous System =V7 %, = —7 (U7 1|

DN TIEN4.1.6 Utility =V 7 | 2S5 L TS0,

[1] \

StandardBert MX183000A

/ /
7 7
[3] [4]

(2]

3.1.5-1 AR /N\—DERHA

[1] Scroll Button
HATIN 4 DL FHAGEICKRKRZATEN/2VET, Scroll Button %
HoFFhL BRIATDIEFIZATARLET,

[2] Application Selector Task
RERGRE BT T HE, KRBT TV r—avlL 72 80DV E
RS

[3] Application Task
T — A= LIGEEIL CWAT N —a B NFRATRE LU THER
ENFT, VI ARX—R LT TV r—ar BERBIL TORWEA A¥
AR AIFRIRENF - g RERTRE Ty T T HE FoRBEEF O
TV a AP ET,

[4] Utility Task
EEIL CWE2—T AU T 4B NHATRE L TRRENET, 2—T ¢V
TAPAIGEREIL TNV A RIATRZ ATFRRINER A, REART
RE TRy T T HE, KRB O—T VT 280DV ET,
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316 LRTLY—ILIN—
B FIICEREINLTES = ar BT 22 F T HEL AT LY — )L —
WEEICATARLCFRENET,

VAT KV —)Ls3— % System Information i, General Settings [#i[fi, File
Explorer Hih, Help i, Module Setting M/ OAE SV ET,

%
TV —ar LI ENST T —ar B L QWA I, VAT
D — LN —DE A EEAE FTTHZE13 2 TIEE W, 77— gy
DEENDPEF TR T THIEBHVET,

&

System Information

General Settings

File Explorer

Help

Module Settings

2
Synthe
T
SIPPG

¥

=X

BEEZFALCS

K 3.1.6-1 SRATFLY—ILIN—DERTEEETAIALDEF
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3.1.6.1 System Information

I “I ZHyF 3 HE System Information 23FR"S4VET, [Update About

Info] %459 %&, System Information [T OIREIZH SN ET,

System Information Information

Copicgllse
MP1900A Signal Quality Analyzer-R Im]

—— Module(s)
( S G ﬂ H =
-
9 Software
Information

Installer version: 4.10.12

Rev.23135

Module(s) Information

= iy

Modules Found: 5

Mainframe | E/\j
Model Number: MP1900A fcﬁ
Serial Number: 1A00000070 ?7]‘:['%
Total Run Time: 16hour 40min. 1/|:_€

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
Slot 2 About Info
Save
Model Number: MU181000B |Z|

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

3.1.6.1-1 System Information

System Information MFE/RINDH&, RFZ X |’§1| (ZEID DV ET,

D . Xy F T 5HE, System Information B 2SPFHUET,

System Information TIXLL FOE RN ERSIET,
+ System Information
KU AT BON—=V 8 F G NRRSNET,

Module(s) Information
MP1900A BILUE Ay MIEEBESNTWD, B4, LU TIVE 5,
. &3 —=Tar IP TRV A AT as N R RINET,

Software Information
TV r—ay =T AV T A D=V ar PRRSNET,
JE:
BRI T 7V r—rarit Bl 3L [Update About Info] %
T Ll bXICEHFHLET,
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System Information THERIANLTWHINEIX, HTML 7 7 A /L EL TRAFTEE
7, [Save To File] #4779 %L, Save System Information #1727 7Ry ”
AMERII, RET DT 7 ANDT 7 AN ERAFT DT A NZ E G E TEET,

[?] [|2] [?] {4] [|5]

Save System Informatjon

_J 3D Objects
[z ANRITSU CORPORATION
[23 Contacts
I Desktop
dita-0t-3.5.4

Documents

<4 Downloads
"¢ Favorites
& Links

D Music

[] onebrive

@ OneDrive - ANRITSU CORPOR...

out E

File name: | sample

Files of type: |’HTMLﬁ\es (*.html}

AVIOUET INUILUET. VI 10 1UUUD.

L = ) Anritsu e e

6] [

3.1.6.1-2 Save System Information #4745 HRyHIR

[1] Create Folder
TANE AR L ET,

[2] Rename

TrANGENIT AN B EEELET,

[3] Delete
T ANVEINT T ANV Z HEIBRLET,

[4] Folder View

THFNE ) — X TERLET,
[5] File View

Ty AN R R UET,

[6] File name

BRAFT DT AN R ELET,

[7] Files of type
TR ERELET,

3-12
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BB DEEAHIRBRAET 5

(8]

(9]

Save File

TrANVEIRESNIZT 7A VA4 TRIELET,

Cancel
KEAT ORI A% ET,
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3.1.6.2 General Settings

;!.| I 4T3 5HE General Settings i NRRSINET,

Application Selector
General
L5
File Open File Save Initialize Application
Logging Auto-Launch .
Remote Control

_ _ 2

License 9

H

(i
=

IL?E]: Gear X =] L1 #0) Anritsu 1 ss

3.1.6.2-1 General Settings E&

General Settings @ﬁfﬁ?@ﬁ?éﬂékﬂfﬁ‘/ﬂi B DY ET,

M| i ZX T T HE General Settings HiEHAAFALET,

General Settings g CTIILL FOHHE 254 E TEET,

+ File Open
Open Setting File ¥ A7 0/ Ry A% FKRLET,
FELLIEN8.1.7 77 AN DR AiAI | BB R TTEEN,

File Save
Save Setting File # A 70/ Ry 2% FRLET,
FELLIEI3.1.8 77 ANV ORI ESZ LTSN,

Initialize Application
EHESNTODEEY 2—/VOREE THHHFRRREICLET,
2
PPG & ED % Combination %7213 Channel Synchronization L7=}K &
T Initialize #REZ FEITL 25518, HIHIIKAE THS Independent (2720
ES RN

3-14
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* Logging

Logging TIIRZIZFEERT OV~ Z2fRETEET, ®IiZ [Offl ZfEl <<
TEE A ED ORI IR TR I L E97,

Change Logging Settings X

Framework Logging: |Dﬁ—|7|
Operation Logging: |D|°f—|7|
Exception Logging: |Dﬁ—|7|
Debug Logging: |Dﬁ—|7| %
GUI Operation Logging: |DFf—|Y| 52
- 1B
|Defau|‘ts| |Cancer| |CK| gUE
%

3.1.6.2-2 Change Logging Settings #4704 RvH X
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+ Auto-Launch

1]

(2]

(3]

(4]

(5]

Auto-Launch TIIEAY 7 N =7 OREIRFIZETTL7 7V r—Ta &R E
TEET,

Change Auto-Launch Settings

[1] Enable Auto-launch

2] Auto-launch Application: |Expert BERT |v]

[3] (4] (5]

X 3.1.6.2-3 Change Auto-Launch Settings #4704 Ry X

Enable Auto-launch

HIMZTDHEARY 7T =7 OEEBEFREIZ Auto-launch Application (2 THEE
LizT 7 Vr—varw B L Ed,

BT DL TN =T OERBRFIITT TV —var kL 72 NFERINE
D

Auto-launch Application
KT =T DEEIRFICETT L7 7V r—va 2dmELET,

Defaults
BREET 7HNVNIELET,
Cancel

EATaT Ry A AL ET,

OK
RIELEEL, ¥ ATl Ry 7 A% AL ET,
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+ Remote Control

RYTry 2T 25N PC 20U —Milll T 2L ST 27 R A&

(1]

(2]

(3]

[4]

(5]

L,:.E_’L/ijqo
Change Remote Control Options X
[1]—> sCPI control TCP port: | 5 001 |
[2]————> GPIB Address: | 1|

|Defau[ts| |{:ance[| |DK|
[3] [4] [5]

3.1.6.2-4 Change Remote Control Options #4705 w49 R

SCPI control TCP port

Ethernet /v #7 x—AZHEHL TARY 7 =7 #VE—harha—/L 5

Y5 TCP R—hME SR ELET,

SER PC el v b —5 0D TCP R—hEFERIUMAZR EL TEEN,

Iy NIATNE, AR TR =7 75 TCP $r— 38720 E T,

IP 7RLADEEIZHOWTIEIMP1900A + 7 F V240747749 R

Bk A E D 15.2 Ethernet TOEA |25 R L TLIEEW,
GPIB Address

GPIB A2 # 7 2— AR L TRV 7y =T 2V E—harha— L5

&0 GPIB 7 RL &R ELET,
Defaults

BREET 74/VMIRELET,
Cancel

EATaT Ry A AL ET,

OK
RELHEEL, XAT TRy 7 AL ET,

JE:

TCP AN—h&E 5L GPIB 7RLAIE, [OK] 24y F LIZR R Tl ah

FHA, AT 2T a2 T U THREBI LR IS ET,
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License
TV 2=V DTA R AFRETRTA L ADH B TEET,

License Information

Slot No. Module Option License Status Remark
Slot 2 MU181000B 01 - Jitter Modulation Active
02- SSC Extension Active
Slot 6 MU136040B 02 - 586G baud Active
11- Equalizer Active / [3]
[1 ] 22 - 326G baud Clock Recovery Active
23 - 586 baud Clock Recovery Extension Active p
T 3y 1- SER Measurement Active < [4]
42 - FEC Analysis Active
[2] Slot 7 MU196020A 03 - 64G baud Active
11- 4Tap Emphasis Active
30 - Data Delay Active
40 - Adjustable ISI Active
42 - FEC Pattern Generation Active
Slot 8 MU135050A 01 - White Noise Active

/ (3]

[Bctiate tcense| [close|
3.1.6.2-5 License Information #4704 RvH R

[1] Module
MP1900A 2B SN TWHEY 2 — A RERSNET,
EV2— VLA IZOWTIETMP1900A 7 A4 VT 47749 -R B
WA EIOM1.2.1 MR 22 R TTZE0,

[2] Option
MP1900A |Z3EE SN TNWAEY a— VDA T a RN FRINET,
[38] License Status
EVa— VAT ar DI AGRGEE AR RSN ET, IREIZONWT
LT LB T,

Active

MU T A A STV ET,

Inactive
AT AN TSI T ET,
[4] Remark
WEEERLET,

[5] Activate License
TAVLADHEIEN TEET, T2 RIT VUit tEhE 7,
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3.1.6.3 File Explorer

E ZHF 3 5L File Explorer B NF RIINET,

Current Path: [C:ﬁUsErs

3

i ANRITSU CORPORATION

Contacts

Il Desktop
dita-0t-3.5.4

Documents

<4 Downloads

¢ Favorites

# Links

D Music

[] oneDrive

@ OneDrive - ANRITSU CORPORATION
out

&= Pictures

#P Saved Games -

Total Space: 475.20 GB Used Space: 213.42 GB Free Space: 261.78 GB

.['?E{ Effﬁ:r‘ X & & ) Anritsu 6 2.

3.1.6.3-1 File Explorer [&H

File Explorer B[H N R RINDHERZ 1T E WZEI DD £ T,

@ | el BHYFFHE, File Explorer Em2 AL ET,
M—

File Explorer [#i# TiZ MP1900A |2kt SV TODPHES - SMBA L — U2 2 R
L 7AW T 7 AV E (B — HIlReE) oL £9, FEHliT
UFDERYTY,
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[1|] [%]

[1|’>] [‘l‘r] [?] [€|3] [T]

[flil [?] [1|0] [1|1]

Expert BERT

nEw Ao
o

Current Path: \:C:/Users

3

»
»
»
»
»
»
»
»
»
»
»
»
»
»

»

[ ANRITSU CORPORATION

Contacts

I Desktop
dita-0t-3.5.4

Documents

4 Downloads

17 Faworites

& Links

b Music

[7] OneDrive

@ OneDrive - ANRITSU CORPORATION
out

=] Pictures

#F Saved Games

v

Date Modified

Total Space: 475.20 GB Used Space: 213.42GB Free Space: 261.78 GB

(1]

(2]

(3]

[4]

(5]

(6]

(7]

(8]

(9l

.['FSC E?S;” [E3 R | <) ANritsU e 2o

3.1.6.3-2 File Explorer B DB

SET HOME

HEDT FNE T di— LT 5 /LA ELT

MOVE TO HOME

R—=DBT NI ET,

NEW FOLDER

HLNT ANV AR LE T,

RENAME

=L

AxX AL

T 7 AN EINTT A NE L ERELET,

DELETE

L/iTO

BIRLIZT7 7 AV 37 0 ZHIRLUET,

COPY

BIRLT-T7 7 AV, FIRIT 7+ VE o’ — L Ed,

PASTE

bt —L7=7 7 A, FET A NE RO E T,

SELECTION MODE

TrANVEINTT 4 VF OBEEEIR CEEORIR A0 2 F97,

VIEW MODE

RRVAT NI A T,
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3.1.64 Help

[10] Current Path
BERIRSN COD T A NVH D RE R RLET,

[11] Tree View
TrANET T AN EZ V) =N TERRLET,

[12] VIEW FILE
TXANT 7 ANVDONEEFRLET,

? BT3B LIRS B8 PDF TR RS ET

321
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3.1.6.5 Module Settings

:i" I Z4X T3 HE, Module Settings H N R /RIILET,

TV — g [ D

XTI Settings

Ay FLTHEIRTEET,

Module Settings Hi[filZlZ MP1900A |25 S TWHEY 2 — /L DIRFENFR
RENET, o, AEH T FPGA 77— LU =TH#BHTEET, M2 T
Combination Setting # A7 27 ARy A, Grouping ¥ A7 17 7R A, Multi
Channel Calibration % 47 22 Ry 7 AL KB HF R TEXET,

Standard BERT for Sl

Modules and Boxes:

(@ Combiaton seting | (@ Wodule rouping| Wk chamel Cabration]

Slot No.

Mainframe

Module Image

No Image

Name

MP1300A

e

Program

[ ]rrea
O Firmware

MUL810008B

[ ]Frea
O Firmware

MU181500B

MULS950404

[ ]rrea
O Firmware

[ Jrroa
O Firmware

MU195020A

[ Jrrea
O Firmware

MUL950504

[ ]Frea
D Firmware

3.1.6.5-1

-f:—
Module Settings Eﬁ?ﬁi@ﬂ?éﬂékh [ Tﬁ

i |

—
—

Module Settings I

Rl Ezscm = & ) Anritsu 1 o

I EDYET,

Z4yF§ 5L, Module Settings HfE 2 AU £,
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%
B, BV 2 — VZRENRAELESGES YT s ‘ﬁ_ll IMSIUE=> ST
WDV ET,

Y * i
F {‘.:I:II ggt:tlil#gs X kit S h

Module Settings B[ DOFEMMILLL F DL T,

[|1] [|2] [?] [f'r]

Slot No. Module Image Name Program E/j
)
[ Jrrea
Mainframe No Image MP1900A fcﬁ
D Firmware
1B
[ Jrrea /ﬂf
MU181000B ji
D Firmware N
%

[ Jrrea

MU181500B

s s
4 A D Firmware

==, - - n o
b T, Ty

[ Jrrea
D Firmware
[ JrrGa
D Firmware
FPGA
MUL95050A D

A D Firrgigare

MUL95040A

MU135020A

.I'?Sc Croatir = & @) Anritsu 12 oz

[5] [6] [7] (8] [9]

3.1.6.5-2 Module Settings &I M &5 BA

[1] E Combination Setting
ARRH % BT %HE Combination Setting 2 A7 0 Ry 7 ANRFEIRS U
SN
FEL<IEM3.3 Multi Channel #%8E | 2 BL CT7EEWY,

[2] [E Module Grouping
ARG BT HE Grouping # A7 AT Ry IV ANERRSIVET,
#L<I%13.4 Module Grouping #8E | 22 L T2,

[3] Multi Channel Calibration
ARH By FF5HE Multi Channel Calibration % 47 B2 7Ry 7 A3
IRSNVET,
#£L<1%03.5 Multi Channel Calibration #iE | 2 R L TI7Z&EV,
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[4]

(5]

(6]

[7]

(8]

(9]

Program

KRG %Sy FF 5L Program 4 £ T I\ZI IR ELETEY2— LD
FPGA F/-1377— 20T #HHHTEXET,

FATHOT TV r—ar ik TL L7 77— AU =T B H L TLEEN,
TV —ar O TICEL TR, 18.1.8.5 & TARZ 1SR TTES N,

Slot No.%!|
MP1900A DARy "MEENERIIET,

Module Image %/
Ay MIHEEZE SN TVAEY 2— LD/ SR A A= PRERSIET,

Name %1
ATy MBI TNDEY 22— L DIEL DERINET,

State %]
ATy MIIEESILTVAEY 2 — L OIRENE LRI T, JREEIZ N T
XL LY T,

TI00

TV a— LN EEINTTWER A,

GOOD

2 —/UTIEFERRETT,

Version Mismatch

FVa—/)LD FPGA, 77—V =T BNARY 7 I =7 CHER T 5H/3—
Var B oTET,

Version Mismatch IRHED A | Program 51 C & 5587 25 &4 F 7
FPGA, 77— AV =7 DF =y /Ryr ACiE, HBIIC (] OX5ic
FyIBAVET,

Program %/

Ay MIEAESNTWEEY 22—/ D FPGA. 77— =T %2 HH 58
giegEAIc [ ] > V] 0XcF =y sE AR THS [Program] %
o FFTHERELZ FPGA, 77— AU =7 DNHEHSNET,

F7- State F1iZ Version Mismatch 23FE /RSN TWDIGATL, BHT &
FPGA. 77— AV =7 OF =y /Ry A ABIIC (V] OX5icF =y
IIMAVET, [Program] %4 >F L THEHL TITEIV,

A EE

FPGA. 77— LIz 7%#BHFPIEIBREZVSHENTLESLY,
FPGA, 27— Lz 7#BHPICEREFUMTSHE, ED2—ILA
EZBICHELEEREETNLHYET,
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31.7 TJ7AILDFRHAH
[3.1.6.2 General Settings | @ [File Open] T#E/R&i15 Open Setting File &
AT Ry TAT, REFM T 74/ (CND 774V) EitdrirFHxET,

(112 [3] [4] [5]
L |

Open Setting Filg

w 305 (c) B
v Anritsu [] sample2.CND 2KB CND File 2022/07/07 14:51:28
2
v MP1900A ﬁ
4
» AppClients / ;
v AppServers E/‘j
» bin fcﬁ
15
Framewark 17/|§
lin [
logs :‘{£
Modulelibraries
Optkey
Reportlibraries
Reports E
File name: | sample.CND [9]

Files of type: |Settmg Files (*.CND)

BUEss @ [0 O 0 Anfitsu 1 <

6] [7]

3.1.7-1 Open Setting File ¥4 7O45 R vo X

[1] Create Folder
T AL AR L ET,

[2] Rename

T AN ENIT AN B EEHLET,

[3] Delete
TrANET T AN Z EHIBRLET,

[4] Folder View

TANZ ) — A TERLET,
[5] File View

TrANERRLET,
[6] File name

REHRT AN G ERRELET,

[7] Files of type
TrANVDIERERRELET,
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[8] Open Setting
BESNERET 7ANVEREET,

[9] Cancel
Open Setting File ¥ 470/ Ry A% AL ET,
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3.1.8 TJ7MILDERE

[3.1.6.2 General Settings| @ [File Save] T#/~R&i15 Save Setting File %
AT AT Ry I AT, BEFGHRZ 74/ (CND 77AV) ZRAFLET,

[1I] [|2] [|3] E4] [|5]

Save Setting File

= (8]
v iS5 05(C)
v Anritsu
a
v MP1900A ﬁ
4
AppClients ZIK
AppServers E/\j
bin fc‘g
Framework ?7]'%
lib g
logs :‘{2
ModuleLibraries
Optkey
Reportlibraries
Reports EI
File name: |’samp\E.CND J [9]

Files of type: |Settmg Files (*.CND)

6l [7]
3.1.8-1 Save Setting File #4705 Ry X DERA

[1] Create Folder
TANE AR L ET,

[2] Rename

TrANGENITANE B EEHELET,

[3] Delete
T ANVEITT AV F EHIRLET,

[4] Folder View
TANZ ) — A TERLET,

[6] File View
TrANERRILUET,

[6] File name

RIF T ORET AN A EHRELET,

[7] Files of type
RAET DR ET 7ANDEREFRELET,

[8] Open Setting
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FRESNICRET 7ANVERIFLETS

[9] Cancel
Save Setting File ¥ A 7u /Ry 7 A% AL ET,
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319 HEDZERE
A7 =T TEME A Z T3 2121%, BIEA )2 b — T F 3 BB AN T3 R
ERRALUET, BIEAE TS HR_TA—F% 2T $THL BiEA 12 ha—FF
WA A1 R F RSN E T, ZZTIEEIEA ar b —F FEA TSR
DFENFIZHOWTHALET,

3.1.91 HEAHIVFO—F
BUEEE T T2\ TA=E 52y F o8 BIEA A ba—F 08 EIZATARLT
FRENET, BEA 2 ba—F1% MP1900A Ou—XY )7 LA A7HHE T
filfin L, T A=HDOFFENAFF| T,

addition | Pre-Code | Aux Clock]

— [5] Vil

Clock

(2]

Lewvel Guard

XData

Disk
o

Function Key

v Variable v

(3]

‘ep 1.000 | Vpp

O
(&=}

3.1.9.1-1 HKIEAHILFO—SDERA

[1] =vre—F8ERZ (L)
KARHF T THE, AT =T EFRICBEILET,
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[2] ETFEARZS
L FREATEERZ T T OITHEEEN B2V ET,
ETFRZ
FTFRE TR F T DED— I BNHOHTOFAENI N - BE SN ET,

EREVERYFTBHE
T H—YILHOEIEI ME

250 Ofo nnn'

v FREVESYF S HE
A=Y ILHTOEBENFE

X 3.1.9.1-2 h—YIILHOME-FHE

LEERE
LERRE BT HE—NVEEHIIEELET,

BREVERVTFTHE
A—VILHEIZFEE

250 0ofjo 000
<4—

ERIVEZIFTHE
A—VIL N EIZFEE

3.1.9.1-3 A—VILDEH

[8] #MEAS Ry RFEIRBH
KRBT BT THE AT S RN FRESNET,
[4] = be—TFB@ERZ (F)
ARB B FFHE BN T1a ba—F 08 F B E£7,
[6] wv—%V/7
a0 —XY )7 E AT Y AR SAK O EN A S ET,
F7-. u—RY )T EGIZET L = NN OEES I E S E T,
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F72. MP1900A @ USB AR —MI B ZAA— /L& USB v~V AZEET DL,
bR EARE =) )T OROVITE S FRA—MZEDBEAN )= ha—
TDOEMENTEET,

3.1.91-4 YHRDELARA—ILDFENE 1E

(1] ®BrZ—FA—NZIV
YU HRA =NV I T B =V IV BHTDOEAE DI < I
HAAUNEEE—R & =Y VA ERICBETA 1 — Y LV BEE—F
NEIEDYET,
[2] B ZHA—N% EECET
IS ELIRRE DG A
YU BRA— VT FIF NI E D — LB AT DEE I E SN E
—é—o

T H—V LK O BUEA I E

250 0fJo 000 I

X 3.1.9.1-5 o AhRA—ILIZKBA—YILHTOME

J1— VB ENRRE
YU HRA— VB LRI E S — VN EICEEIL £,

250 0fJo 000
1_

A—VILHEIZFEE)

3.1.9.1-6 EUARA—ILIZKEH—VILDEFHE)
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TR IR 1

[8] ®LZBA—LE2TFHFEICET
MEE—RDEA
YU BRA— VA T ANl G — Y AN S AHTOFAE A S E
7,

250 00 000 |
¢ =Y IILHTOBIEHBE

X 3.1.9.1-7 B KRA—ILICKBD—VILHTDRE

B —INVIEEE—R
N O eyl N3 151 Nl [E1 b P s R V0 W/ S a4 1] = s

A=V ILHEIZFEE

250 0o 000

3.1.9.1-8 EUHKRA—IVIZEDN—VILDEHEE
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3.1.9.2 HEANNYE
A B ES B ATA—S 2Ly T THE BELL > THIEAN SR RERSH
ES

[1]

Standard BERT for Sl

[3]

[16] [t7]

|

(2]
X 3.1.9.2-1 #HEAH/XVFDEREA

(11 BMEAT Sy RBERZ (1)
ARG By F DL AN SRS LG ICBEILET,

2] EMEAT Sy RBERZ (F)
ARG By F I Dl BAEANT SRS T HEICBEILET,

(8] EMEAT Sy RBERZ (F)
KRR By F I DL AN SR ETRIBEILET,

4]  BUEA S o RBEIRZ ()

KRG BT THE, BAENTI S RBEHF I BEILET,
[5] Tv%—

HiE 0~9 # AT TEET,

[6] HfEFRT)T
TRERI B OBENZ ZICFRENET,
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TR IR 1

[7]

(8]

(9l

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

BN T3 b —FFoRR 2
KRG w2y F 3oL BN b= RERENET,

CLR
BAHFORT) T IR RIN QD H i E T R THIBRL £,

Back Space R4¥>

BUEE R TICER RSN TODEEE 1 U HIBRLET,

2B BUEDNBRIRESN TODIREETH T, IBIRSILTWDE T TR
HIPRSAVET

Home RZ>
H—=Y NVEBER R TICFRREN TCODEEO I BB L £,

End R%
B —I NVEBAEFR T TIZFRRSIV TS EBIED A BB L £,

TEARZ
H—=YNEEICEELET,

FARz
H—=INEFRIBELET,

Paste
IV TR —RIZa =S CTWOAEE, T —Y g R ez ER AT
WML ET,
it
1= AL ENE I DN TR, AREEA T3> b [Copy Alll T=
E— L7728 DR MSINET,

Copy All
FEF R TI TR ARSIV CTODEAE, 1 — Y VALEE RE 7V 7R —RIZ
ar’—LFEJ,

Cancel

BAEAT) SR ZPACET,

Ok
HlazmeE L BEAT) SR EPACET,
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3.2 D—IRN—ITCDBRIESIE

3.2 T—DAR—RATOERERAE

ARETTIXT — 7 A= (BT D [H O FEARE 2 B E T B OW TR L £,

321 TJ—OAR—REARTOERNGIREAZE
TV BT B, T I AR AT T U — a5
RSNET,

A
A

iB;
VAN

N

1

o
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3.2.1.1

T )r—23Y—)LiN—
TV —q Y — ) R— 3T — I A —ZADO NI F R ENE T,
FEAMILL T DERBYTY,

1]

(2]

(3]

(1]

(2]

2
Synthe
4
Jitter
I
SIPPG

.,

[3]

B 3.21.1-1 7F)r—ary—)LA—05HA

TS =g BT (T TV —ay — LR —)
AT B FTHEIRET TV r—a RNERRENET,
FELLIEM8.2.1.2 HRET 7V —ar 5 RLTLIEEWN

TV r—ary Ty Jvar iy

TV —varEAORERET IR RERRSINET, FELT
13.2.2.1 AnyhblL7XRZ | £721303.2.3.1 HEJIE L 7XRZ 1%
SRR TLIZEN,

TV r—var TR

ARE L %HyTF 3 5E, Shutdown/Close ¥ AT BT Ry ZANEKRSIVE
T, 7SV —varaE T3 5121E, [Just close the running
application] %5 LT, [OK] Z%vFLET,
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32 D—IRN—ICDHBRIESE

3.21.2 ¥RT7TUHr—iay
EEOA FEICHERISNET FIVr—ary— =D e — a7 %
B FFTHEYRET TV r—a NEICATARLU TERRSIINET,

2 sl
Synthe M

lot 2
U1810008

4 [Slot4
jitter | MU1815008.

ata Input 2 &
MU195040A
ci N
al
io Recovery,

& ()

AUTO MEAS

X 3.2.1.2-1 #R7 TV —avDREAE

WAk T 7V =2 a 3T 7 —a FEA ORI REZ TR L £ 7,

3.2.1.2-1 TIHEET 7V —aroflEL T, Standard BERT for SI 77V
r—alDEET I KNFERSILTWVET,
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3.2.1.3 Help

TV —a BRIDORZ RN TA—=EDERES ki DY —ha< R
BARF L AT — o~ LT TERRENE T,
E:

gg\(\

ANIVTITIRFE TR RENF T,
FAAVBREIZEBANILTDOERT

1. WiEALEZHD BT LUET, REAT 2By~ L

TFRRE—RIZRDET,
2. HBAEDRZ THXANRYI A VANR Y I AREO/N—Y % T FTHE
VT INEIRENET,

Description

Sets jitter modulation frequency in Hz units

SCPI Command

:SOURce:]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[kHe]=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 S) modulation frequency and units.

Example Mo set modulation frequencyto 10 kHz:
= :SOURce:ITTer:S):FREQuency 10000

Compatibility |Incompatible with existing models.

(PSS .

X 3.2.1.3-1 FA2R9)—UAILTDHI

AT = ~IVTRLDE RETER () 2B Y~ L
FRE—RIIRERSNET,

Z 2 BIFyF DL NI THRE () (ZEDY ~IVTFRIR

F—RAR—/LRIRREIZRDET, ZORETITA 27—~ LT EAL
THNVTRRE—RPHERFSNVET, HifL TV Bt AT EX (Tl
Fl7oHERE T,

AT oL RV RIREEDRIRSNE T,

T IRIBEIZKBAILTDRE
< ABECIIE T O A—YE 57V 7L ET,
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3.22 BERTEHETOEARMGERESE
BERT BEIZIZF{ ARy MIEESN TWAEY 22— DT F U r—a (LIF.
EVa— AT IV r—ar EEOET, ) BERSNET,
ZZCiE, BERT B IZH1 DA 2B E 7 B OV CRIHL £,

Single Err. Additon 7747 —arAa4kL
Err. Addition On/Off | EZa—ILAAkIL Auto Search Auto Adjust

Menu Output Ext. Box Start  Stop Help

. . - gle X Application Seleftor

Y A

p d
_Operating Fr -
PR e — FER " o JE O UK o ICYM of JIN © %
Operation [Peie-gen 2747506 (86K |w| I PLL Unlock 10+2 33000 He | 0.000 Up-p 0.000 Up-p||
0.000 Ulp-p | o . 1 |

Center Fraquency | & 000 | ‘4MH2 ‘v| ZIK
R ' Clock Source Clock to PPG | E/‘j
Offset | 0 | ppm . Unitl:Slot2:MU181000 }ﬁ: ﬂ fcﬁ
s = : Ref Clock j’g?g
Source |\nterna| ‘v| ‘d—
L J | 8000 000 /ﬂf
Spread AUX Input Clack Sub-rate Clock ji
ssC |‘OFF |v| ;w {
S \4 - = v
< > < »| !
Re-D PAMa | W — D PAMZ| ¥ s LS
Result | Measurement |@ Pattern |@ Input |Capture | Logging | Miscl 7
. 3 PAMA
Em o,
1(30"'1‘_5 Cycle "Rﬂpeat ‘v‘ Unit |’T|me |v‘ |'_n“day" 00:00:01 | 8
Data Input E:jalzr L ;L — JL___J L Noi
Data Input (CTLE) - Target CL ‘ u‘luu“ %o EI\|‘ 1‘| E “7121 — | 32.000 000 | GBaud
or @D on EC |_1| — Unit "Ellt ‘v| &

Current —Calculatlon "Prugresslve |v“—\ntewal |’100|v“ ms
=z N L J L J

o o oo ol (D (O [ || (e ) o]
0 BT R
" o e & O [

—

Divide Screen  Module Settings System Alarm AOyktELYaREy

3.2.2-1 BERT Em
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TR IR 1

3.2.2.1

Z2OykELYEREY

20y N LI AR ALT TV —2a ) — LR —|ZERINET,

Ay hBLIZRZ D FAZITIIATYy MR B NR RSV LT 3 ofkigiIz
FoTRA DENEDYET,

% 3.2.2.1-1 RAYRELIAREIDDERT

2OvktEL o432
RE

aBA

EDa—)LEL
Ay MY 2=V PREEFEINTWET A, REELET
LTHLRIGLERA,

EDa—ILHY. EIRGL

Ay MIEY 2— LV REEFEINTNT, EV2—LT 7Y
= ar PERARINVTOERE A,
TEEINTWVDED 2— ILOBHRNRZ L O F 4010 FKR
EhEd,

EDa—ILHY. EIRHY

Ay MIEY 2— VL REFEINTNT, EV2— LT 7Y
r—ar PERARIIVTNET,
TEEINTVDED 2— VOB NRZ L O F 050 10 FKR
EhEd,

TV OB DIIEIRR D LB TT,

Synthe
SIPPG
SIED
PAM4PPG
PAM4ED
Jitter
Noise
32GPPG
32GED
RE-DRV

MU181000A/B. MU191000A
MU195020A

MU195040A

MU196020A. MU196020C
MU196040A, MU196040B
MU181500B

MU195050A, MU196050B
MU183020A. MU183021A
MU183040B. MU183041B
MU196060A

DV a—VHODE, Ay L I HRE L T AT AL O4YENREEIZ L -

TUTOEIICH

VENZE DY ET, BEE S ENC SV T, 13.2.2.12 Divide

Screen | #Z& ML TTEE,
© B EISITRWEGE S ARy MIEEESN TS EY 2a— LDEY a— /LT

AL ASNENGN
BN E

ij—o

SEIRL TERIRSNE T,

[ENTWBEGE, IROK DI AT — 'L I X RRREN

Slot 7
SIPPG

32211 RYY—2tLo% (EHEHE)
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ZOFEITIXEH O LENZ Slot7 SIPPG OEY 2— VT 7 V/r—a inFERE
TOT, AN R RSIVTOER A,
DA =V I ZDEMNEZyF$5b ATV— LI ZDRRIHE
ZC Slot6 SIED DEY=2— /L7 7V —T a3y BNl D AN R RSIVE
7
AI) =L I ZDHEMNES T He A7V =L IEZOFRIRNBIEZ T
Slot6 SIED DEY a— /L7 FV/r—ar N oA E RENET,

B2 E R RISNTODGE . ROKDESIRAT) =L 7R3 FIRE
£7,

B3221-2 RHU—tL5% (ETHE) 13

ZOFITIE NS Slot7 SIPPG DEY 2— AT FUr—ar hFoRSh, T 15
ML E RSN TOER A,

ZDAZY) =L 72D FEZ Y TF T HEAI) = BL I ZDORRPIEA

T Slot6 SIED OFEY 2— /L7 7 Vr—a 3 lmd iz RESnET,

APV =L I EZD T ELZ T T HERI)— L7 X DRIRIIEZT
Slot6 SIED OE Y 2— /L7 PV r— g NEE O FMZRE RENET,

© EED 4 DEIENTOBEE IROEDIHRAI) — L 7 NFRENE
KR

3.2.21-3 RYV—1tLY% (4 53E)

ZOBEITIXE FANZ Slot7 SIPPG DEY 2— /L7 FUr—a  INFoRSL.,
OIS RRSINTWER A,
ZI TR =L 7B FEEZyTF T HEAIY =L I ZDFRRD
VHZ T Sloté SIED OEY a— T 7 Ur—ar NEmo L EANZFRRE
WET,

ARGV =L I 2D TEZ Y TFTHEAI)— L IXDFRRIPIEZT
Slot6 SIED DE 2 — V7 F U r—ar NEE D4 FMICERENET,
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3222 TFIFUYs—LarviaqArL

Application Selector &R0 FIZ, BITEEEIL TWDT 7V —ar OAFRDZE
RENFET, TIVr—ar O 4.1 TV —a kLo Xl | &SR

LTLIEENY,
Application Selector
Standard BERT for Sl

32221 F7IYr—iavia(rL

3223 FEZa—JLRAANIL
FZX' 2= NT TV r—ard BEEIZIE, B a— VA A NURERIRINET,

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

[6] 21G/32G S| ED Datal|v (

32231 EDa—I/ILAAMLDERA

[1] RavhEs
EVa— DAY NEEERRLET,

[2] EV=2—n%
V2= VOB EFRRLUET,

(8] EVa—/VEAKRE
FV2— VEAOENFIRSNET, BV 2— /VEAOKIEN VNG S
b FRSNEE A,

[4] E=Ya2—nNHZAMLAA—Df
Data Ao F7x2—AN 1 DT OEY 2— /L TIEHFE B TT,
Data A2 ¥ 7 = —AREHHAEY 2— /LTl L FOIN0ET,

Data 1: H
Data 2: [ 274
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3.2.24 Menu
EEAE LD [Menul 24 yF T AEERENFREINET,

Menu
i

File Open <«
File Save «—I2]
Screen Copy «—I[3]

@ Combination Setting  «—I4]

Module Grouping p «—15] 55
A

Multi Channe! Calibration #—16] E‘g

15

Global Delay Calibration <«—I7] I
Initialize «—1I8] %=

3.2.2.4-1 Menu DFT

[1] File Open
Open Setting File ¥ A7 0/ Ry A% K RLET,
FELIET8.1.7T 77 ANV DR IAT | 2B L TTES W,

[2] File Save
Save Setting File # A 7R/ Ry I A% FKRLET,
FELLIET8.1.8 77 ANV DIRAF I ZZ L TTZE W,

[3] Screen Copy
A7) —rart’—% Windows DZ7Vy 7 R—R|Zav’ —LET,

[4] Combination Setting
Combination Setting ¥ A7 R/ Ry A% K RLET,
FEL<IZ03.3 Multi Channel ¥éiE | 22 L T7ZE0Y,

[5] [E Module Grouping
Grouping ¥ A 7/ Ry I A FKRLET,
FEL<I13.4 Module Grouping #%6E | 2 B L TL7EEW,

[6] Multi Channel Calibration
Multi Channel Calibration # A7 0/ Ry A% FRLET,
F£1.<1403.5 Multi Channel Calibration #RE) 22 L T7ZEVY,
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[71 Global Delay Calibration
Global Delay Calibration # A7 1/ Ry 7 A% FKRLET,
Global Delay Calibration % A7 122727 A TlE MP1900A (Zffi AZ41T
V5T RTOD PPG 3L ED @ Delay Calibration 2 —f5CEITTEE
R
#L<IZ Global Delay Calibration % A7 02 7Ry 7 AD AL AT — 1~ )L
TEBIBLTIEEN, AR —r~ VT DOFERIEIE, [3.2.1.3 Help)
LI TIIZEN,

Global Delay Calibration

Slot Selector

Slota-1 SI-ED

Slots-2 SI-ED

Slot7-1 SI-PPG

Slot7-2 SI-PPG

3.2.2.4-2 Global Delay Calibration %4 7Q4 w4 X

A2
[ON] Z#IRL7= Data A %7 =—AD Jitter Input 7% ON IZF*ESH
TW5YA 1L, Delay Calibration (X3S EH A,

[8] Initialize
EEINTVDEEY 22— VOREL L R ORIEIZLE T,
2
PPG & ED % Combination F£72(% Channel Synchronization L7-{kAE
T Initialize #&AEZ FEATLIZE A1, HIHIKAE TH% Independent (2729
SN
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3.2.2.5 Output
Output HEREL 1T TR THOEY 2—/LD Data/Clock H A% AHINZ On /1%
Off I 5HERE T,
ET7Vr—ar® Output & On IZLTHZDORZ % On (IZLZRVWED, Data
& Clock M ISVER A

EHyFTHE, REv izt (Eag

Data/Clock H 712 On (2720 E 7,

) [ZE DD

SOOI 2> ..
Data/Clock 7128 Off (2720 E4,

) [ZE DY

3.2.2.6 Err. Addition On/Off
Err. Addition On/Off HELIZ. PPG L 2— AT 7V —av® [Error 1
Addition] #7 OREIZHnT, F<Th PPG /bty Error 4FATS ;E
HERETY, E
ZELLIZ PPG £ a— TV —ar® [Error Addition] Z 7 \2HD4 A
IV—2 VT HBRLUTLESN, AT —~L 7 DOFR FiEL, 13.2.1.8 %
Help ) # BB L TS0,

EHoFIBE, RO TR (EEST) (275 Y Brror
ffiAD On 2720 £,

ALY Off 12720 E T,

3.2.2.7 Single Err. Addition
Single Err. Addition ##E&iL. PPG €Y a2— L7 7V — 2@ [Error
Addition] #7 DREINEST, TTD PPG DHAICE YT —% 1 Sffi A
T HMRETT,
LT PPG 22— AT 7V —ar® [Error Addition] #7120 b4 0 A
)= VT BTSN, AV AT =~V OFRR T, [3.2.1.3
Help | ZZ ML T7ZE0Y,

RS 7558, T RTO PPG O AICE v =T —% 1 A
Lij‘o
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3.2.2.8 Start
Start #HEIZ. T XCOEL 22— VT U r—a ORE L G HHERE T,
errriseornaine (g T~
TOEY 2a— AT 7Vr—ar ORERBBLET,

3.2.2.9 Stop

Stop HiEIL, TR TCOEY 2— AT TV r—TarOflEE TR+ 2858 T,
EHTTHE, BEVa—NT IV r—aORIEEZHRILE

R

S THEFRDOEEDHRA B TY,
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3.2.2.10 Auto Search
Auto Search HAEIZ, AT —HIZH L CTAL v a/V RELELNARE REICED
H25HHE T, Data, XData A /115 5 ® Threshold, Phase Delay % fii si(Z
HELET,
BER JIE72E AL a/ L RN A Foi I E e I CRIE T A X2l
THLERTT,

JE:
LT DR EDLA . Auto Search #3E{T TEXEHA,

ED €Y 2— V77 Vr—2aT [Input] #7271 —E 7L T0%

5o

ED T Auto Adjust #F4TL CWD5H L

PAM4 ED T Pre Coder % ON |Zi%EL TWD5H E!’é
E- DUF D&MD Auto Search AR T L7200 %7, &

PAM4 ED T MSB/LSB [EiZ 47 bit SOV REWEYMIAET I HD 1%

ERERELESA 7

PRBS Pattern, Mark Ratio 1/2 f8 4 DI CTRWEE
0/1. 1/2. 2/3 DKL ~YLRHETRWGE

Data /3% —>® Edit E[f T, B E€DRE I ZR>T & b g— 2 % idh
DIRLUERLIZSGE

MU196040B ZE#EH; L, Auto Search # A7 7Ry 7 AT [Advanced Mode]
FEHCxET, 2oL, AJEFICx LT, MU196040B ¥ XY
MU196060A DLL T Of%E 4 i (TR L £ 7,

MSB/LSB Pattern (PRBS inv, Logic. Gray Coder. Inverse Gray Coder)
7272, Pre Coder IL*}54}

Middle/Upper/Lower Eye Threshold

Delay

Equalizer (LFEQ. DFE), MU196040B-x11 Equalizer FZ%&KRf D 7
Equalizer (CTLE), MU196060A “E 3 = — /LR IRF D Za it 52

JE:
[Advanced Mode] 1Zi@% @ Auto Search ®F 21z, LA FOHIKIAH
nEF,

[MSB Pattern]. [LSB Pattern]. [Upper]. [Lower] (3 PAM4 %3
RUT=EZD A Auto Search FJHE,

[MSB Pattern] . [LSB Pattern] i Test Pattern < [Datal.
[QPRBS13] LIAERINL 72X D Auto Search Al HE,
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Auto

s 55T HELLU T D Auto Search # A7 07Ny ANFIRS

Auto Search

Mode |.CuarseEPm4: j |v | m

Item |+hresho|d&9hase |v|

Data

¥Data Clock
Threshold Threshold

Delay (ps)

Clock
pelay (mLA)

Slots
FaMa ED

X 3.2.2.10-1 Auto Search #4/7R45HRvH R

~ Auto Search
s D
Optimize for CP @ m m m

Search
Method

Sloté PAM4 ED & Slot 5 Re-Driver ITIHSB Pattern

LsBPattern | e L TR
Upper [ A
Middle Fine W | e e

Lower PR

Delay

Equaler:
LFE/DFE

Equalzer:
CTLE

3.2.2.10-2 Auto Search (Advanced) #4705 Ry o R

Auto Search A7/ Ry I ADFAITA L AT =0 ~NVT BB LU TITZE N,
F ARG =~ VT DFRRFIEL, 13.2.1.8 Help ) 25 L TTESVY,
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3.2.2.11 Auto Adjust
Auto Adjust B86EIE. ED ICA 1T D15 5 OZE(ITEREL T, B #AYIZ RIiER0r
FHEAL T2/ VNEE AR E Ut T DHRE T,
ATNE# D Bitrate AL v 2/ VNEENENCELT D56 ICAEREZ ON
(2T DEfERITT,

JE:

ED €V a— VT 7 Vr—aT [Inputl #7 %7 0 —E 7L T0%
BA1E. Auto Adjust ITEFTTEERE AL

PAMA4 ED IZAL v al RELE MO HEITRFETT,

ZH T T HELLT O Auto Adjust ¥ A7 0T Ry IV ANRIRSHL

Auto Adjust X I

il
Item [Threshold&Phase |v| ﬂ /£
() (TP ) (T

Slot Selector

ON/OFF

Slot6-1 ED

I._
r 3

Slotf-2 ED

[ 3.2.2.11-1 Auto Adjust F¥ 4 7RASTRYHI X

FEL<IE Auto Adjust XA T TRy IR DA VAT — o~V T RS HRLTL
72EN, AU AT) =~V DFRIRFFIET, [8.2.1.3 Help | 25 RL TLZEW,

Kb Bl REATTE DD Auto

Adjust #REE WL £,
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3.2.2.12 Divide Screen
Divide Screen #REIXHEIE A EIL T, 2 2F/21L 4 2O 2— LT T r—
varkE RN THKEETT,

- Single (f&453%)
B AL F OO I aEIIRUTCHEALET,

output

Defined Interface &

Ampitude @ 2000 | vep
oe  [EEE  oowo)v [w v L omv

vt perod jtsr @ o)

o s

ey

2 A - AOAOAD

AUTO MEAS ke creser X1 (2 L +0) Anritsu s

3221211 #&HE|

+ Left — Right (%2445 %)
HEEALL F OO AT E IL'CﬁH?JL?:tﬁ"

Gating
v| | 12500 000 | Gbss Cycle | Repeat v | Unit|ime - 0 |day| o00:00:01

Tl o | Tgetct | 0.000) %R 1) E[12|==ECc| 1= 12500000 GbEs

o O e e

Defined nterface & variable v 0.000 | 4B v | |patesTime v

H 202510724 14:09:51
Amplitude @ 1000 Ve 1000 vpp H
v 0.000| v

Anritsu
e[GO oom|v [wn

Half Period Jitter @ o

anine |

ooy #o[WEEER) @ ru| o (i
e (6T [
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+ Up-Down (ETF43%l)
Bz Ll FORIO LT B FIoaEIL T

| g Applcation Selecto

);ﬁ[_/iﬁ—o

> =

v/ | 12.500 000 | GBS

v

EXATT Factor@

0.000 | 68

1000 vop.

Cycle [Repeat v | unie|Time v| | olaay o001
Trgetct [ 0000 %=—€R| 1| E 12 |=—gc 1|=| 12500000 | Gbits

RN . [ — P

Ermormlarm v/ |ingependent | |patesTime ]

o Anitsu

X 3.2.2.12-3 LETFHE 5]

* Quarters (4 53%l) Ve
EEZLL FOXDOINT 4 DITHEBILTHERLET, bl

o o o R

|| 12:500 000 | Gbis
ock on |v|

Ext AT Factor @
0.000 | g8 1 AUXinput Clock

e

Sub-rate Clock

X 3.2.2.12-4 47|

Divide Screen ¥EE CHEISI & EHICIZATY ML I HRF AL S TER
TEES 2— AT IV r—a BEN Y THIENTEET,
FELLIEN8.2.2.1 ArybhBLIERA L | BSIRLTLIEEN,
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el el %54 % LU F O Divide Sereen 447 07 Ry 7 ABRFE RS
nET,

(3] [6] [5]

' Sing|
Slot 4 OO st
Jirer [T Lefe-Right

O E Up-Down
[7] F _
7] / @ EE Quarters

Slot 7
SIPPG

(3] [6] (5] (8] (9]

3.2.2.12-5 Divide Screen &4 7a45 R yIR

[1] Single
HEiEZ DB LRV CHERALET,

[2] Left-Right
WA AEAITFEILTHEHALET,

[3] Up-Down
% b RS EILTRE L ES,

[4] Quarters
WA 4 DIZEILTERALES,

[6] ®Ya2—nNTTVr—ar 7L a—
FEICEV YL TONTNDED a— LT P r—a e ERLET, k-
HICARY RE BN, FHICEE SN TWDEY 2 — VSRR RSN ET,

6] Fa—nATFVr—ar AWEZRZ (FEhR)
HEHICEY Y TOENTWABE2a— VT I r—a B TCANEZ £
ﬁ‘o

[71 EYa—nATFVr—ary ARVEEZRZY (ETF)
EEIZE L TOENTWAE 2— LT U r—3ard F FTARNELF
E

3-562



D — R N— X CODERET

(8]

(9l

3.2
Cancel
HATaT Ry AL ET,
OK
REEMETEL., XAT TRy 7 2% ET,
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BIFRICTDEMEE L =2 B IO L — 23 FoRENE T,

E
)
RE
&

Application Selector

Jell Datal | v -
1
© oOutput |B Emphasis |E Pattern |Error Addition | Pre-Code | Miscl | Misc2 .
_Output
2
[ 1 [ ) Synthe|
Bitrate Variable |w| | 12.500 000 | ebitss

output pata@(on  |v|  cock[on v
57 N = s h

Defined Interface @ "Variab\e 4 | u.ooo} dB
Amplitude B ‘ 1.000“ Vpp F 1.0001 Vpp - ﬂ
4 »
6
SIED
Wt/ L—4
8
Nois
Z
#tt/\L—4
o e BER AUTO . =] L

3.2.212-6 fitt/\L—ALHERE/NL—4

ZOMEE AN = Z B IO N — S E R Ty 7T HZ LI S — 2 DL EE
BEITEET,

Flo MtV —=F T T hHEME A =23 b e =T R FORENET, fitt
N —Zarbn =23t =S BE ST T HEHAET,

(1] [2] (3]

3.2.212-7 ftw/AL—Eark0—35

[1] fte L —2BERZ ()
ANV &y Nl © 41 1] P c =< BN
[2] it L —2Y By hRZ
it L —2EmEE P RICELET,

8] #EteL—2BERZ ()
e L —2ERICBEISE £,
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WAL —H T THEME L —Far ha—FNFRINFT, it/ L —
Zara—F 3RS — AR ES T T AN ET,

(1]

(2]

(3]

3.2.212-8 tEt/\L—HarkO—75

i L —2 @R 2 ()

Wit L —%% FIcBEISEET,
HEE L —Z) By MR A

B R —2ZEE PRI RLET,

M L —2B@ERs (F)
ML =22 TICBEISEET,
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3.2.2.13 Module Settings

3.2.2.14 System Alarm

Wi /2 T I Rl 74 F 5%k, Module Settings i/ #7
snET,

Module Setting Hif D7 1%03.1.6.5 Module Settings | # &ML T7ESW,

TV BB A LIS, BRI ORTHH (R R
PYET,

B2 P I2HD
JADBAEET,

Xy T3 5HE, System Alarm ¥ A7 0V Ry

System Alarm

X 3.2.2.14-1 System Alarm ¥4 7RYHRYIR (VY ATFLIS5—7L)
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MP1900A BIXOEY a— VIV AT ATT—NRAELTISE . B DOFERMN
it (BEaedrstl) (<750 ET, TORECRIL ALy F DL, =T
BAELINAN—FRTx2T | VAT LT —DONENFREINET,

System Alarm

Mainframe FAN

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

3.2.2.14-2 SystemAlarm #4705 R yY X (FAN T5—/PLL Unlock T
5-)

System Alarm

Mainframe Temperature

3.2.2.14-3 System Alarm #4704 1Ry~ X (Temperature T5—)

System Alarm

1:1:1 MU191000A Synthesizer Internal Error

3.2.2.14-4 System Alarm #4704 1Ry~ X (Internal Error)
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FH 3 EARHILRIR L7

MP1900A DY AT LATT—DNEEFK 8.2.2.14-1 \T-LET,

% 3.2214-1 SRTLIS—
E Bl
Fan MP1900A (BN TT7 7o R amH LIS AIc8AELET,

Temperature MP1900A BIOEEAESINTNDEY 2—/WZEB W T, BE
HBE LN LTSS I8 AELET,

PLL Unlock MU181000A F7=i% MU191000A 2+ T, PLL Unlock
LTSI AELET,

Internal Error | MU191000A (2B WT, TV 2— /VEEEZHRELZGAICE
ELFET,

2
Ty B RERE BV — VEE PRSI, System Alarm
AT TRy I AN BB ERKRSINET,
INHORE N 30 B LL BV 254 . MP1900A (X EIRZ I L £,
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3.2.2.15 Ext. Box
Ext. Box F§rEIL. ZMBHEER (G0447A) ZHIEIL £,

gl S ek 2% BEYFTHE WDEAT T Ry ) ANFERSNET,

External Box Setting

=
[Ho10]

'_I:GUM? |v!

coM |'3 |v|

Current Setting Query
~ dseigy S

—d
) B@I?GHZ %
_l Standard |v!

New Setting E fcﬁ

1=}
A(Default):1.4dB@1GHz&8.0dB@ 16GHz |V| ?7:'%

X 3.2.2.15-1 Ext. Box # 4/ 7RJHRvHI X (G0447A Standard E—F)

External Box Setting

?
[HoLn)

'_li6044? |v!
com |'3 |v|
Current Setti .
i dmeic
8.0 dB@16GH:
'_l'Expert |v!

1GHz

1.4d8 |v|

16GHz [S.OdEl |v|

‘ |

K 3.2.2.15-2 Ext. Box #4704 HRyHR (GO447A Expert E—F)

Ext. Box ¥ A7 0/ Ry AOQFHIE, A AT =2~V T SR TLTES N,
FL AT =~ VT DERIRTTIET, 13.2.1.3 Help ) 22 L TTZS0,
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3.23 AUTO MEASEIE TOERTIRIETIE
AUTO MEAS Bifii i ED A6 L7 Bl iAe AR Bt L £,

BEAIEEL AR
Start Stop File Display Help

Eye Contour [ P SSian B, Siop File Application Selector

- Display -

Standard BERT for S|

Eye Contour | Mask Edit

—Eye Contour .
Condition || Mask judge | Result
AvEch oo

sloto-1 ED|¥ | Mask |Edit1 | v |

g Max: 4.000V Step: 800mV

Input Signal |'NRz ‘vl

Anritsu I A

S iz
-

Slot6-2 ED

Auto Search |’Cuar§e |v‘

Measurement Point |‘g |v‘

Lower Measurement Ratio |’1E-7 |v‘

Highlight Error Threshold [} ‘ 5.5no‘| E—" 10‘|
Frequency: 12 430 000 kHz Max: 1000mUIl Step: 200mul 5 Mask m m
__Marker . Status

ONJOFF Select ]
cursor |Free |*]
ey . o T
- - ™ = =

GMarker: —mul —mV 5 [ ) N

( 0% | [patestime | w | [ 2022/07/07 15:55:38 |

BERT  AUTO MEAS Rleste x = L 0 Anritsu s s

3.2.3-1 AUTO MEAS &M
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3231 HBREELIFREY
HENAE L s 2R ST, K 8.2.3-1 B Fi#T T [AUTO MEAS] &%
FLIERIZ, TV r—ar ) — N — [ ZRRSNET,

Tl
4—[1]
2]
188, 3]
= S
<«—[4] PN
1)
VAN
#h
(e
3.2.3.1-1 BEBIEELIAREY Vil
1%

HENE BEL 72 RZ 2T, LTFD 4 ORH0ET,

[1]  Contour
REwsyF 358, Eye Contour M NFRINET,
Eye Contour Hif Ot 4.4.1 Eye Contour Il i€ | B L TEEW,

[2] Bathtub
RH My T 5L, Bathtub WE2AERIINET,
Bathtub B DFi0HIE4.4.2 Bathtub HIT 1 2R L TLEE0,

[3] Margin
RNE o wByTF T HE, Eye Margin B AR RIILET
Eye Margin M Ot 1%04.4.3 Eye Margin I i€ | # &L TTEE0Y,

[4] PAM4 BER
NE % By TF 45, PAM BER B R RSIVET,
PAM BER HEifE O AL, 7£L<I1%14.4.4 PAM BER #lIiE |22 L <72
é_:l/ \O
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3.2.3.2 File
i/ b [File] 22y F 5L RENFRSNET,

‘ open | 11
cove | 12

Initialize | <«—I[3]

3.2.3.2-1 File D%~

[1] Open
HEWEICBEL =7 7 AN AR AT el Ry 7 A FRRUET,
BETIRIRT8.1.T 77 AN DR IAI | B R TTZEY,
Files of type OEPUKIT H B E DT L > TEDVET,

[2] Save
HENWEICBE L= 7 7 AN EARF T DA AT R Ry I A FKoRLET,
BES1EIZ3.1.8 77 AV DIRAF 1 2B IR TIEE W,
Files of type OEPUKIT H B E DT L > TEDVET,

[3] Initialize
EHEIN QD EEY 22— VOREL TR ORIEIZLET,

3.2.3.3 Display
[Display] 1% Eye Contour i TR RSIET, MAHO R REMN ZEIRLET,
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3.8 Multi Channel B85

3.3 Multi Channel #gE

PPG (21, BET v 2NV DT —H & @A L THEA TS Multi Channel #45EDH
W% 3, Multi Channel # A8 (X . K £ < Combination & Channel
Synchronization (253 FTHiLET, B4 A7 v aldo THEH TEDOHERED 2

R0ET,

JE:

MU196020A (. Version 3.01.00 LA T Multi Channel #8EIZ%F

JELET,

MU196020A Sequence Editor #§E® Multi-Channel HBEIZIZ,
Version 10.05.00 LA TxGLE T,

C 2ch Combination 23 A HE,

*2:

MU196020C E5L DR EL,

*3:

¥ 2—/L® Synchronization 73 7] HE,

% 3.3-1  Multi Channel @ xt 5 #4i&
s s :E:)l_)l/Fﬂﬁ
7H Combination o L Combination | Combination
Synchronization | Synchronization o
Synchronization
MU195020A-x20/x31 2ch O 2~4 2~4 2FYa—)b
T a—/)L EV 22—
MU195020A-x10/x30 X X X X X
MU183020A-x2x/x31 2¢ch 2~4 2~4 2EFEY2—)L
T a—)L Fa—)
MU183020A-x1x/x30 X X X X X
MU183021A-x30 2ch/4ch X X
MU196020A- X X 2~4 O*1 X
MU196020C-x30/x50
MU196020A- X X 2~4 X X
x30/x50/z51/z52, Fa— %2
MU196020C- v
x30/x50
k1: MU196020A/C 1% NRZ E—RDEXIZ, 2 BD PPG £V a— /L& HEHL

E¥ a2 —/L[H Ch Synchronization & MU196020A &95L ., £72i

BERT for PClel1-6 Forced Link 77"V — a4 FRFIZ BT, 2~4
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B 3HE TERAIRIRE L7

3.3.1 Combinationtgt

Combination #8E% T 5L, PPG X° ED TF v R/LEID /42— FE A R ]
FXZERMELEDZLICEY, 40 Gbitls 77V —ar=x° 50 Gbit/s 77V
T—ar ORI TEET,

20 Gbit/s & 2 F v FILERTHIEICED, 40GbE X° OTU3 Ot vk —hTh D
40 Gbit/s DIVT T —H eI ETEET,

MUXZ AL TzFR1240 Gbit/sD1ch®DT—4%

AT BHEIIN/NNI—UREERIHLES,
20 Gbit/s x 2

Channel1 Y 1 X 3 X 5 X 7 X
Channel2 Y 2 Y 2 X 6 X 8 X } ) X1 X2XsXaXsX

40G 2:1 MUX LEEE DIGE

DEMUXZ% i FAL . 40 Gbit/'s®1ch®T—4%
ZETAIIICRABZHELET .

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 Xz XsX4 XsX O

40G 1:2 DEMUX,HEE D15

3.3.1-1 2ch Combination /38— %%/ 5

il

64G x 2ch Combination #REZ 5L, &K 32G DT —¥%2 &K LT= 64G
DT —H% 2 ZHBEAETEET, 20D 2 FHOT —H /82— 0%, EHITHER
MUX 728 CHRTE D/ —2TT,
ZOREEEIX MU195020A-x20 + x31 % 2 BV 22— LVEEL COD AR E A
HETY,
Slot1 MU195020A Data‘

e bl
|ERER T
NN} ’

3.3.1-2 64G x 2ch Combination /A\2—> 4% (MU195020A 2 € a—)L)
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3.3.2 Channel Synchronization#%gt
Channel Synchronization #48E CTlX, #HETF v RNV DIAIL T HZARET,
B D PPG DO THHAIL TR Z A LN TEET, Fo, Skew ZHEL
T, F YV OR M ZEZ2FRECEET,

3
Chamnel 1X 1 X2 X 3 X4 X | pongousr—savtsssis—s
kv EE! rd
Channel 2Y T Y 7 Y 5 Y 7Y ?f?hﬁ%l‘l,ﬁéﬁéfﬁl 2R
ZEAILEE DIRITIREETENME
PON7FUr—avizEDEE LFET,

3.3.2-1 Channel Synchronization /33— &4 R,

pie
. PN
: &)
S|ot1x1X2X3X4X\ 70
N Bit 75 Skew 3% (Delay %) 57 —4DBit SkewdEH "
Slot2 ;\X TY 2 XY 3 Y 4 Y >ﬁE':<J:LJ~:E:)1_}l/FEﬁs$T: ¥
i [&F v 3 JL [E D #8 xf Skew & Vi
; Bit Skew §8% (Delay A %) BRETEET,
So4 YWY X 27X K
' Skew ControlD 84

3.3.2-2 Channel Synchronization B @ Skew %

PPG % 2 EV=a— /Ui L., 7»> 2ch Combination IZX> TH KIS
Combination1-2 ® 2 DD(§ 5%, EHIZEY 2 —/Lfl] Ch Synchronization 3~

HZEMARETY,
F v 7 )Ll E £

Channel1 X 1 X 3 X 5 7 X -1

' C) X1 X2X3X4 X5X
Channel2 X 2 X 4 X 6 X 8 X MUX
Channel1 Y 1 X 3 5 X 7 X 2:1

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

3.3.2-3 2ch Combination @ Ch Synchronization
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TR IR 1

3.3.3

__Unit Sync

Combination Setting¥ 4 7045 Ryo X
[3.1.6.5 Module Settings | ® Module Settings [ ifi ® 7= F 124 % [[H
Combination Setting] #%>F 4 %<&, Combination Setting % A7 R ARy
AMFRSNET,
Combination Setting # A7 0/ Ry 7 AL, ROV T R’HVET,

Inter module combination:

Inner module combination:

Combinaticn Setting

TV a— /L A A RE
T a—/LIN[EIHHEE

RELET.
RELET

. _Inner module combination

Unit Sync ON/OFF ‘C:FF |v |

Slot Slotl : MUL95020A |v|

_Inter module combination

Channel Synchronization

Sync ON/OFF

_—Synced Module(s) Settings

Sync Typellnner Module) |2EH Combination

¥ Slot-1 Primary MU1950204
| Slot-2 Secondary MUL95020A

| Slot-3 Secondary MUL95020A

This parameter is handled by inter module combination.

3.3.3-1

Combination Setting #4745 RvH R

H ==
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3.3.3.1 Inter module combinationT!)7”
Inter module combination V7 Ci&, €YV 2— V[l TZ— R A L5 )15
ERELET,
_ Unit Sync
Unit Sync ONJOFF ‘OFF ‘v‘
_Inter module combination
Sync OMN/OFF Channel Synchronization ‘v‘
_Synced Module(s) Settings
Sync Type ‘Channel Synchronization |v‘
w  Slot-1 Primary MU1960204 Offset
Delay
| Slot-2 Secondary MU196020A | 0 | ps
| Slot-3 Secondary MU196020A | 0 | ps
) Slot-4 Secondary MU1960204 | 0 ps
3.3.3.1-1 Inter module combination T!1J7
% 3.3.3.1-1 Inter module combination D& E
Synced Module(s) .
. ZnH
Sync ON/OFF Settings £HBA
OFF T2 — VB D F— R E R ELEY A,
Channel Channel RGEY 22—V DT X TDOF ¥ /U Channel Synchronization %
Synchronization | Synchronization WELET,

2CH Combination

R GEY 2 — /% 2ch Combination |ZFXEL, 23 DFEY =2 —/LHIC
Channel Synchronization i ELE7,

64G % 2ch
Combination

MU195020A F7-1% MU183020A % 2 BV a— /VEEFL-EX, %t
BTV a—/L% 2ch Combination ([ZFXEL ., 7 DFEY 2—/LE DX
H—2% U4 JAHTHUTHRAELET,

AREMH AL 2 T 2—/LD MU195020A T FHIUC[F—3
M= H R ELET,

Inter-Module 2ch

MU196020A %7213 MU196020C % 2 £V 2—/VEEEFL72L%, 2ch

Combination Combination #&ELFE T,
AEREM AL 2 Y 2—/1 0 MU196020A F£7-1% MU196020C
FINENI R — = BRELET,
it

Multi Channel #4482

RIETHEX|Z, Multi Channel Calibration 234

WG AIIAY =V X AT al Ry 7 ANE RENET, [3.5.2 Multi
Channel Calibration ®FJE | Z SR TLEEVY,
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[OK] %4 T L CEVa— VERMEREELRET DL, RAMLIZE 22— DF
Ca—na i vichs [ @ (Ke): OFF] 1k [ @ Gekfa): ON] iIcEbvET,
TV a— L FYISEL AT 58 [ B Ge): ONT i [ B (X): OFF]
WZEDYET,

Offset Delay

Channel Synchronization #REZ5&X1EZ, PPG ~D 27y A ) DA% A
DELEOILT = — A2y TFr—7 VOB ETT,

MU196020A/C 1% 64.2 Gbaud W) E L —hTHEH 35720 SHITHIDNMZAH
BOENBELRDET, KRGEIL, % MU196020A (270 2% N)$ 50 —7
NVDOAFAZEZ WIS D2 LET, &N LOMEH 5 —7 L OESE
ZRIELTIE, Slotl @ MU196020A/C (i T 57— 7 N EAIEHELL T,
Slot2~Slotd D7 —7 VDA ZEEFH T L TSN,

R S —20~+20 ps. 1ps Step

Slot1:MU196020A/C
«—avy

A

Slot2:MU196020A/C | HOvh A Db —T L
|| HofufEEZEhED
dp

Slot6:MU181000B

X 3.3.3.1-2 ~Avssr—7J LIk
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3.8 Multi Channel B85

3.3.3.2 Inner module combinationT!)7
Inner Module combination =V 7 CIZEY 2 — /LN HIHESEA R ELF T,

_Inner module combination

Slot Slotl : MU195020A ‘v‘

_Operation . —Combination

P ‘)Zch |v‘
() Independent —

‘ Combination

() channel Synchronization

Data Interface Combination

H
Data 1 ji
2ch PPG
Data 2 E/‘j
74
[=)
1
3.3.3.2-1 2ch Combination 55 ng
_Inner module combination \ ¥£
Slot Slotl : MU195020A "‘
_Operation
'- Independent
Combination

. Channel Synchronization

‘Data Interface

3.3.3.2-2 Channel Synchronization %€

% 3.3.3.2-1 Inner module combination TV 7 D& E

Operation Bl
Independent FV 2= VNTONRY—VRHEZLEE A, BV 22— VNOTF v RV EINTL
TEMELET,
Combination 2 T RIVERIT 4 T xWIZ Combination Zi% ELET,

Channel Synchronization | ¥ 2—/LN®OF /L2 Channel Synchronization Zi%EL £,

T 5F v RO E %, Datal~2. Datal~3., F7=i% Datal~4
IHEIRNLET,

[OK] #%#vF L CEYa— L NRMBRER R ET 2L, ML E S 2— 10T
Va— i e s [ @B (k) OFF] it [ B () ON] IcZEbEd,
TV a— LNFEGIEELZ RS SE [ B GRe): ON] i [ [ (X): OFF]
ICEDYET,
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3.4 Module Grouping #£gE

[3.1.6.5 Module Settings) ® Module Settings B D% iz [ Module
Grouping| %79 5&, Grouping ¥ A7 BV Ry ANKRIIVET,
Module Grouping BéfEIE. IRDZ 712 2B~ — 2 DHOUNZ/ G A—Z D %38
BHSELHETT, Al —EV2— 1 OF v, BLORRLEY2— /LT
INTA=BDOEENEZ R E TEET,

MU195020A Output ¥~
MU195020A Emphasis #~7
MU195020A Pattern %7
MU195040A Input ¥~
MU195040A Pattern %~
MU196020A Output %~
MU196020A Emphasis #7
MU196020A Pattern %~
MU196020C Output ¥~
MU196020C Emphasis #~7
MU196020C Pattern %~
MU196040A Input %~
MU196040B Input #~7
MU196040A Pattern %~
MU196040B Pattern %~
MU183020A Output %~
MU183020A Pattern %~
MU183021A Output ¥~
MU183021A Pattern %~

- MU183040B Input ¥~
MU183040B Pattern %~
MU183041B Input #~7
MU183041B Pattern %~
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3.4 Module Grouping #§5E

Grouping # A7 0/ Ry 7 ATl 7 L CHEN T 5/ T A—FZ R E TEET,
Az

(Input] # 7 . [Output] % 7 . [Pattern] % 7 . [Emphasis] ¥ 7 T
Module Grouping H§REZ L CU\HEE | B IZHR RS T DIEIEE
BLETN, KEV 2 — MITA—ZEFETHREHIL, 7V — 7%t
ROF X RNV IBIL TRV ET,

Grouping

_Inner module grouping

_Inter module grouping
Slot:

Slotl : MU135020A
PPG: ED:

MU1350404 |V Datal-2 |v

MU1950204 |¥

X 3.4-1 Grouping #4705 HRyo R
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3 TRV

3.4.1 Inter module groupingT!) 7
Inter module grouping TU7 Tl Y 2 — LA E W2 HEN T2/ A=%D
HPHE R ELET,

~—Inter module grouping

PPG: ED:

MU195020A |' MU195040A |v

3.4.1-1 Inter Module Grouping T!J7

Inter module grouping U7 CTHE)TLH/XTA—FDEHLFT LET 2—/LDA
bk No &AL £77, [Set Alll, [Reset All] TASIR, 2fFERS FIRETT,
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3.4 Module Grouping #HE

Inter module grouping T/ /L —7{t§5&, ZArvh No. 23 —F/PNINEY 2—
IWINTTA=YERN, T TARVEY 22— )V DIRTA—E N HEY 22— )T
KMENE T, TITASVEY 2= LD /RTA—EPNEH A VEY 20— VT RS
NDEAITIE, IRDEHLINTT,

+ Grouping ¥ A7/ Ry AD [OK] &#HvTF Lzt

- BERT #1252 [Menul - [B]Module Grouping] - [Execute] %%~

FLIzEx

File Open
File Save

Screen Copy

Combination Setting

A

Module Grouping D] Execute ZIK

Multi Channel Calibration Setup... El/‘j

Global Delay Calibration ;ﬁ;

Initialize ’ﬂf

75

3.4.1-2 A=a—® Module Grouping &R %=

PPG Slot1~Slot3 % Inter Module Grouping =L T/ /L —7 (b3 541%
U FITRLET,

1. Inter module grouping =U7 T PPG @ Slotl~Slot3 @ Output,
Pattern, Emphasis #3~T [ON] (ZL%E7,

2. 3.4-1 Grouping ¥ A 77 Ry 7 AD [OK] ¥y TFLET, ZOLE|T,
Slotl DT N—Y L TRBRD /ST A—H73 Slot2 & Slot3 D/3TA—H|TIK
M ET,

3. BERTHEEODT 7 V7r—3 a0V —/L3—T PPG Slotl #i#R L. Output]
27 [Pattern] #7 | [Emphasis] #7 D/ A—=2%FE T LET,

4.  Slotl ®/3FA—%% Slot2 & Slot3 I EH257-0H 12, BERT i /A Lk
\2%% [Menul - [[E] Module Grouping] - [Execute] #%vFLET,
2
EV2—/VETD Module Grouping #rEIL, B4 . A7 T al B3fE—
DEY 22— LV THENTT,

FY2—/LHTO Module Grouping F§iEIL, %47 DRZ Y 2 D
PLE [ON] IZRESITWAEETHMNIR ET,

TIARVEY 2= VDN FGA=ZREL T BV EY 22— /W RS
®5121%, Grouping ¥ A7 Ry 7 AD [OK] X vF T DHh,
BERT @i /£ L 12% % [Menul - [[E] Module Grouping] -
[Execute] #&yF L TTES,
TIARVEY a— )V DONRTA=BEBR LT TR B ZVE
D a— VDT A=A TR EMP RSN EE A,
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3.4.2 Inner module groupingT!) 7
Inner module grouping V7 ClL, EY 2— LV INOF v 3L CHlEh§ 537
A—ZDHIFHZEHELET,

1]

(2]

(3]

[4]

(5]

(6]

(7]

_—Inner module grouping

e
[ﬂ——b{slotl : MU1950204A |v| M_ [7]

[2] ——p{ Datal-2 |v|

Output | Pattern Emphasis

(3]

(4]

[y
[5]

3.4.2-1 Inner Module Grouping T!)7 M E%EA

Slot
TN—TETEHETHE 2a— VBN L ET,

Data A2 %7 = — AR

T IN—TFAF DA HT 2— AR DOEEEIRLUE T,

KT HER RH

NI A—=ZEN T 527 DR Z % [ON] £7-1% [OFF] (cLET,
Data A2 Z7 = — ARIRNARK K

IRGA—LEHET 5 Data Interface DARZ% [ON] £7-1% [OFF] 1
LET,

TN—E U TERS

[ON]: IRTGRA=HENEDNDHA T DIRTA—=HREIEEB L F T,
[OFF]: $GA—=ZTENDET DINFGA—ZFEIHE L EH A,
Set All

T_XTOETDRZ % [ON] ILET,

Reset All
TRTOEZTDOARZ % [OFF] ITLET,

[OK] #4%yTF LTI N—ELTEHRETDHE, TT7A~VE725 Data Interface D
BRIED, Z—E 7 %4 Data Interface (KBS FE T, F727 /L —E 70

=

AxX A

ENTWBE AT A= D[R~ — 2713 E Ok ITEbVET, 71—t

T DR EERGT DL A—2OE~— 23Rl (KE) (TEbYET,

3-74



3.6 Multi Channel Calibration #£55

3.5 Multi Channel Calibration #£g8E

MP1900A iZ PPG % 2 TV a—/VL BB L TWAEE. PPG o HEhs
T —H DR AR ETAZLENRHIET,
DA Multi Channel Calibration 5L TL7Z SV,
PPG ZAHiLT=,
PPG DAy My EZET LT,
BlD PPG ZiBMLT-,
PPG VS D EIEED 2 — LN BRI,
- PAM4 PPG D35512, MP1900A OEJRAEEIL 7= (Version 3.01.00 LAE),
PAM4 PPG D412, Calibration 3EHE DR G JH FHIR AL L T2
(Version 3.01.00 LAF%),

I
Multi Channel $§FE% 7% & 35 & Z1Z, Multi Channel Calibration #1795 A
DI DDR O AT 0 Ry 7 AN E RS NET, o
Multi Channel Calibration |&— %179 41X, MP1900A (ZHEEL7-EY 2 — f

N

IVORERR AT LIV RYFAT T A0 R HYFH A, Calibration & THE T Ve
HHMNEINNLIK 3.5.3-1 Calibration FEITH OFRIR | THERTHILNTEET,

o

i
AV 7w =7 Version 3.01.00 LA TlE, Multi Channel #EREDSERES
L TWD MP1900A DO EREZ ANLbE ., Multi Channel Calibration %
[T DEAT TR I AT R RINDIOTRVEL,

351 FEZEIA

Multi Channel Calibration #5479 2RI F AR L TLIEEVY,

PPG (Z AT 57av 715 BZiE, Vo BB N2 TIZEN,
MU181000A/B %721 MU191000A, 355X MU181500B 7% PPG L[FILC
MP1900A (Z#FE SN Tnbhp e &, H B A IC MU181000A/B F 7= 1%
MU191000A %7 vy 7GR ET 559 PPG @ Misc2 Clock Setting 7348
FEINFET, Multi Channel Calibration #& 7% Clock Setting i L
TLIEENY,

PPG O/ vy {55 DOHEReIL, LT EZ L TTEEN,

MU183020A 28G/32G bit/s PPG MU183021A 28G/32G bit/s 4ch PPG
Bl Z]o08.2 o — /LSO

TMP1900A 7 NI HAVT4TFHI7AY-R 777 A a— VIR
D132 TV a— VOB

PPG PEEHHEAESINTWDHY;A, 13.3.3 Combination Setting #1712
RN/ A1 %% LT [Channel Synchronization] - [CH Sync] (Zi%&EL T<
7280, ZhEE, ray 7 tHHEIRESE PPG @ Ext Clock Input % [F& 0 [F )
r—7 VTR L TLTES U,

MP1900A DJEFHIREEAY 20~30 °C O #i T Calibration & E{TL TIZEW,
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3.5.2  Multi Channel Calibration® &
1. WIERXERYA . 13.3.3 Combination Setting % A7 122/ Ry 7 A | D
Channel Synchronization, Combination, F7=XE = — /L] [ E
ERINT DL, ROX AT RV ANERRSINET, RIEEZFEITTHHE
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/ 7Ba45 1Rws X

[Nol 22y F T HERDEAT TRy I ANERENET, Fov IRy IR
NI HE, LIFE Calibration ZERT DAY B—T X AT 0T Ry AN
BRI ET,

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.

[::\The next Calibration Required dialog message is not displayed.
3.5.2-2 Multi Channel Calibration #' 4 7 A4 1Rv% X

% T Multi Channel Calibration #3179 5 5141%013.5.3 Menu F721%
Modules Settings 2>HOEE | S LTI,
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3.6 Multi Channel Calibration #£55

2.

ROZAT TRy I ADBA AL TZD [Next] 24y FLET,
BOERHID B 213N T oL TY,

S1/32G PPG:  2~3 /L

PAM4 PPG:
oA PEEE: A FVESa— LB x 10 5y
o AYPIEEE: v F VR 2— LB X 15 4

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: Not calibrated: —/—/—

Calibrated composition:

L EAC NEXT = CANCEL

3.5.2-3 Multi Channel Calibration # 4 705 Ry X 1/4

377

A
A

iB;
VAN

N
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3. ROEATOTRyIANFRINTZL, PPG (Z7uyrE AJLET,

MU181000A/B £7-1% MU191000A 73, PPG &[RU MP1900A |24
BEENTWAEE1E, MU181000A/B %7213 MU191000A D717 %
% PPG J\ﬁbiﬁ“ (T 8.5.4-1 7y 7 O 1) 2B 1R),

ZDENDHEE, Z7uy 7 gl PPG Z R —7 /L CTHERiL ., &
AT AT Ry 7 ACFRENIE WD vy 7% PPG ICANLET,

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 #4704 HRv4 X 2/4

ARV 7R 727 Version 3.02.00 LLF%CTli¥, MU181000A/B F7=1%
MU191000A 7% PPG L[RIU MP1900A (2SN TG4, DL
T OEENFRRSIVET, SR oy 7GR SR D MP1900A (2524
N7z MU181000A/B F721% MU191000A OEBLHLE7 1y ZJRIZT
LMEINLET, LT 3.5.4 (3) 2B TIZEW,

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 7B4 HRvo X 2/4
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3.6 Multi Channel Calibration #£55

[Next] Z#vFL£%, Multi Channel Calibration OHEHNFRENE
7,

Multi Channel Calibration (3/4)

Calibrating...

A
A

: FY
= A TWEF= CANCEL fcﬁ

N

3.5.2-6 Multi Channel Calibration #4704 Rv4 X 3/4 fF

o

Calibration DEHF T FXHDOZ AT OTRNy I ANFRENT-5, FERITHE
WA ey DEREEEZEEL, [OK] 22T LET,
PPG & MU181000A/B #7213 MU191000A 23[F T MP1900A (235
TWAEEIL, FRBEZEE T2 EITHVET 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 #4704 RvHo X

WRDOZEAT TRy ZApFRSizh [Finish] 2%y FLET,

Multi Channel Calibration (4/4)

Calibration completed and Combination/CH Synchronization function operating normally

= A Finish CANCEL

3.5.2-8 Multi Channel Calibration #4704 1Rw5 X 4/4

3-79



F 3 BRI 7%

3.5.3 MenuZ’=I&Modules Settingsh s DIRE

[3.5.2 Multi Channel Calibration ®FJE]DOFJE 1 T [No] #&vTFLI=GE
X, R J71ET Multi Channel Calibration #2fTLE9,

[3.2.2.4 Menu | C [Multi Channel Calibration] %> 3%
[3.1.6.5 Module Settings| T [Multi Channel Calibration] Z#%vF 4%

WDEAT TR I ANFRINET, ZOHEDOFHIEIL3.5.2 Multi Channel
Calibration ®FJE | DOFNE 2 LAEE SR TZEW,

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.

df
]
]
]
n La3stcalibrated: Calibrated: 2017/04/12
]

]

* LS AR AR AR AR A R

= BT | NEXT = CANCEL

3.5.3-1 Calibration E{THD X T

Multi Channel Calibration #E{TLI=ZE03HDE AT, BICEITLIZB AT
DERINET,
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3.6 Multi Channel Calibration #£55

3.5.4 Multi Channel Calibrationd = 5l
I TIMRENEY 2 — AR ARIZE1T A Multi Channel Calibration @ FJE%
AL ET, FELW Ry 255 O8EIZ OV TIE, [MP1900A 7 F LAY
TATFIAY-R T I AV a— LV EEAE]DI3.2.4 PPG @ Multi
Channel RA#Z T 255 A 122 L TSV, 2, L FOFH X Multi
Channel Calibration 234547 I LA FATLI- O FIA T,

(1) MU195020A 2 E¥=—/L +MU181000B

MP1900A
Slot1:MU195020A
< vy
SIot3:MU195020A | %
s Phase matched 5]
Slot6:MU181000B cable pair s
h
{E
Ji
3.5.4-1 HOvoDEkEE 1 £

1. MenuN® [[M Combination Setting] #%vFLE7,

EE

File Open

File Sawe

Screen Copy

Combination Setting

Module Grouping »

Multi Channel Calibration |

Global Delay Calibration

Initialize

2. Combination Setting # A4 7 v 7 /& v 7 2 {2 T, [Channel
Synchronization] ZERLET,

_Unit sync _inner module combination

Unit Sync GN/OFF ‘CFF “" ‘ Slot ‘swnt: MU1950204 |V|

_inter module combination

Sync ON/OFF ‘(hanne\ Synchronization ‘v‘ ]

~Synced Module(s) Settings

Sync Type (inner Module) ‘ChannelSyh[hrnmza(mn H

¥ Slot-1 Primary MU195020A
! Slot-2 Secondary MU195020A

) Slot-3 Secondary MU1950204 This parameter is handled by inter module combination.
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# 3

TR IR 1

3. 3.5.2-1 ® Multi Channel Calibration #iR% A7 a7 Ko7 AT
IRESVET, UtkiE 3.5.2 HOTFIA 2 75 6 FTORMBAEZEL,
Calibration # 3 L CT7Z &V,

(2) MU195020A (MU195020A-x20 $Y) 2 €¥=—/L + MU181500B + 4}
A

MP1900A
Slot1:MU195020A —HOyh
Slot2:MU195020A I«

Slot3:MU195040A
Slot4:MU195040A ¢

T 7~ Phase matched

cable pair
Slot6:MU181500B
A
NE YA

3.5.4-2 HOvoDiERE 2

1. Slot6:MU181500B @ Clock Source i%TEC [External] Z@&RLE

?‘O
SJ1 “ SJ2 \§ SSC w BUJ w RJ w Ext ﬁ
10 He 10 Hz | 33000 Hz 0.000 Ulp-p | 0.000 Ulp-p
‘_ 0.000 Llp—p| | 0.000 uP—p| | o ppm| ‘ ‘ | | | ‘

Clock to PPG
| Half-rate (MUX) ————»

23.000 000 bel:.r's_}—b

Ref. Clock
T ——
|_ 12 500 000 kHz >

Sub-rate Clock

AUX Input Clock

1/8 »
N ——

Clock Source "Extemal |v|

npuEEocE Flfquencg.r | 12500 000 kHz
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3.6 Multi Channel Calibration #£55

2. A==2—® [[M Combination Setting] Z#vFL %7,
File Open
File Save

Screen Copy

B Combination Setting

o]

Module Grouping »

Multi Channel Calibration

Global Delay Calibration

Initialize

3. Combination Setting # - 7 © 7 & v 7 22 T, [Channel [
Synchronization]. [Channel Synchronization] Z#RLE7, 78

Combination Setting X /ﬂ;
—Unit Sync . ~Inner module combination
(Un S @IS "CFF "‘ St |sloty  muzss020a ‘v‘ ?2
:Jnler module combinzaiag
Sync ONJOFF '(hanne\ Synchronization ‘v‘
_Synced Module(s) Settings
Sync Type(lnner Module} [ |Ehanne\ Synchronization |v|
W Slot-1 Primary MU195020A
) Slot-2 Secondary MU1950204
/| Slot-3 Secondary MU195020A This parameter is handled by inter module combination.

H ==

4. 3.5.2-1 ® Multi Channel Calibration #EiRZ A7 0 R I AT
IRSNET, LIkIE 3.5.2 THOTFNE 2 »HTFE 6 FTOMBAZSMAL
Calibration #31TL CT7E&EVY,
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(3) MU196020A/C (MU196020A/C-x30/x50 H V) 4 £ =2 — /b +
MU181500B + $9 1 &% MP1900A ® MU181000B

Ethernet 5—7JJL

MP1900A )
Slot1:MU196020A/C  [€ < sous
SIot2:MU196020A/C |«
SIot3:MU196020A/C |«
Slot4:MU196020A/C —F-t-=s Phase m_atched
Slot6:MU1815008 = ~ cable pair

MP1900A |

MU181000B

X 3.5.4-3 4OvoDiERE 3

1. Slot6:MU181500B ™ Clock Source i%E T [External] ZERL £

R
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 Ghit/s

Ref. Clock
1 »

1
| 12 500 000 kHz

Sub-rate Clock
g —_—

1/
N —

Clock Source |'Exte rnal ‘v|

AUX Input Clock

— —
Input Clock Frquency [ 12500 000 kHz

2. A==—® [[M Combination Setting] #&#vFLE7,

EE

File Open

File Save

Screen Copy

@ Combination Setting

@ Module Grouping »

Multi Channel Calibration

Global Delay Calibration

Initialize
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3.6 Multi Channel Calibration #£55

3.  Combination Setting % A7 1277~ >2 A2 T, Inter module combination

ZRDOEBVERELET,
Sync ON/OFF: [Channel Synchronization]

Sync Type: [Channel Synchronization]
Combination Setting
_Unit Sync _Inner module combination
Unit Sync ON/OFF ‘OFF |v‘ st | ‘,‘

_Inter module combinagign

Sync ONJOFF Channel synchronization ‘v‘

__Synced Module(s) Settings

Sync Type [|Channe| Synchronization ‘v|
¥ Slot-1 Primary MUL96020A Offset
Delay

) slot-2 secondary MU196020A | 0 | ps

| Slot-3 Secondary MU196020A | 0 | ps

/) Slot-4 Secondary MU196020A | ofps

H =®

4. 3.5.2-1 ™ Multi Channel Calibration FEFEZ AT 17 R I AN IRE
NET, AYZ7RU =T Version 3.02.00 LA TIX, 510> MP1900A (253
L7= MU181000B %~ Calibration 352N TEET, X 3.5.4-3
RTEBY, Ethernet 77— 7 /L C MP1900A EHL %L, #6iL7T=
MP1900A @ IP 7RL A, AR—hEFH, 3L MU181000B D FEIEAT K

FraRELIED [Next] 22y FLET,

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

‘ < BACK | | NEXT = ’ | CANCEL
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5.  Multi Channel Calibration OHEf TR T RSILET,

6. WOEZATuTRyIANE RIS, [Finish] 2%y FLFET,
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3.6 Multi Channel Calibration #£55

3.5.5 MU196020A/C E{EL—FH32 GbaudLl EDEZEDE YT NERARAE
ZZ Tk, 32 Gbaud LA EO#EHEL —RT MU196020A/C @ Multi Channel #
REZHEHT256 0, Ev MO FIEZFHAL 7,

MU196020A/C @ Multi Channel ##2i%. 32 Gbaud UL EO#EEL—R T
Slotl M FHE PPG (ZKFLC, Slot2~Slot4 DEY 2 —/MIZTNE I K+h By
FOMEFIT IR AELE T, LLFOFIEICHES THEY 2—LRIOE Y M NEHR
FELTLEENY,

FELWV v E B OB T IEIZOWTIL, TMP1900A > 7 v o4 0747+
AYV-RHATZ77 Ay 2— VEEHHE]D13.2.4 PPG @ Multi Channel [A]
WETH25 68122 L TLEIW, £/, L FO AL Multi Channel

Calibration Z34TL7-#% D FIETT, =o
A

MU196020A/C 4 E¥=—/L + (MU181000B F7-1% MU191000A) 3’9
£

1. Slot1~Slotd DA ZFLRSOF =7 V2L TH Y nRa—71 §
S 1

/7

MP1900A £

Oscilloscope

E lwvw

4 DOT—AHAEAFLARI—-TT
BRAILEAS, & Slot @ [Delay] (2
mUl step) TRHETNEHET D,

E

E

i

2. FAvmRa—TOREEHREL T, £Ayb® [Output] 7 0
[Delay]l OEZFHELCE YT HEFEL TSN,

Delay W @ M Calibration @ mul 0 ps

Jitter Input @ OFF Relative 0.000 | mUI
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3.6 Unit Sync gk

Unit Sync #REZME T 5&, #2000 MP1900A % [RHIL T R¥— %5495
ZEMTEET, 22Tl Unit Syne #RED X E /7 15X° Unit Sync #REf FHIKFO

3.6.1

Hil# . BRSOV TRBAL £,

Unit SyncD EHE. %9

Unit Sync (X 2 £ MP1900A Ml CH AL TEHEEIFTHIET,

MP1900A DRIz EHZENRTEET,

MP1900A WD EY = — /L% [A#4% Channel Synchronization ###E
MP1900A [ D[FI#Z &% Unit Sync #REZ T 5Z& T, %K 8ch D/ %7 —

CEFEILTRAETHIENTEET,

MP1900A 1 & H

Slot1)(1)(2)(3)(4)(\
Sot2 X 1 X 2 X 3 ¥ 4 X
sot3 X 1" X 22 X 3 X 4 X
so4 YT X 2 {3 X o X
MP1900A 2 & H

st Y1 Y2 X 3 X 4 X
sbt2 YT Y2 Y3 X4 X
Slot3 X 17 X 27 X 3 ¥ 4 X

.

Slot4 Y 17 X 27 X 3" X 47 X j

Channel Synchronization ##£T/\
A—UREMELNELL TS,

Unit Sync ###£T MP1900A @M/
A—UFEMBELRBALTLS,
MP1900A x 2 &,

MU196020A/C x 8 M EE,

8ch M/XE—UHEIHAIL TLVS,

3.6.1-1 Channel Synchronization /33— &

%72, Unit Sync FEREZ{H ] T 25 G (21T LL T ORRRERIFI DY £,

- MU196020A/C PAM4 PPG (473> x30/50) ZEEL CWBIEA. £21X
MU195020A SI PPG (472 x20/x31) %L TV HE5412 Unit Syne

ARE
Burst BERENDEH T EH A,

SNE B LD =T — N TEEH A,
+ Test Pattern T Sequence (A TEXFHA,
+ MU183020A/21A 32G PPG (% Unit Sync #fex I TEEH A,
+ Unit Sync #RENMEH T& 57 7'V — a1 Expert BERT T,
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3.6 Unit Sync ##E

3.6.2 Unit Synci&
[3.1.6.5 Module Settings | ® Module Settings [ ifi ® 7= F 124 % [[H
Combination Setting] #%>F 9 %<&, Combination Setting ¥ A7 RV AR
ANERIILET,

Combination Setting [l

_ywitniqn _Inner module combination
[2] Pumt Sync GN/OFF Unit Sync |v| i Slot ‘N:re ‘,‘

[1] JSW[ ONJOFF ‘Channe\ Synchronization |v‘ I
I.Synced Module(s) Settings
Sync Type Channel Synchronization ‘v|
¥ Slot-1 Primary MU1960204 Offset
Delay
]| Slot-2 Secondary MUL96020A | it;‘

o ps

0| ps ZIK
i EB]
e 72

v Slot-3 Secondary MUL96020A

]| Slot-4 Secondary MUL96020A

S mmmm - - %)
3.6.2-1 Combination Setting #4704 Rvo X

[1] Inter module combination #§#E% ON ICLE T,
Inter module combination @ Sync ON/Off %  [Channel
Synchronization] (23 %&, Unit Sync ON/OFF A ZhZ/20E7,
Unit Sync #4824 I ©&% Combination #3 3.6.2-1 {Z/RLET,

% 3.6.2-1 Unit Sync A&7 Combination 5% 7

Sync ON/OFF Sync Type

Channel Synchronization Channel Synchronization

Inter-Module 2ch Combination

[2] Unit Sync ##ED ON/OFF Z#% &L %7,
Unit Sync ON/OFF % [Unit Sync] IZ&EL. [OK] %%>F 3 5LHRE
A2 E T, 13.6.1 Unit Sync DEWME, K] TORFINIES TRIE
NEBEINZZEENOED AT —UNEIRZILET O THERL TTZEW,
(1% 3.6.2-2, %] 3.6.2-3)

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: Miscl setting:

3.6.2-2 Unit Sync ON B PAM4 PPG &REZX B Avt—
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Unit Sync

AUX Dutput and AUX Input settings changed because Unit Sync set to ON.
Check that following related settings also changed:
Error Addition setting; Miscl setting;

i

X 3.6.2-3 Unit Sync ON M SI PPG fREE B Avt—

3.6.3  Unit SyncB#BED R A%
Unit Sync HEREDfE H HIEIZOWTRHILE T,
Unit Sync #fE2 M 3 25L&D MP1900A OFEGIZOWTIL, 13.6.4.1 143
DR BRI TSN,

| Expert BERT

[r—— [r—
Menu J{\{n output | e E";mn H_:‘,,,?,:, e En. Application Selector P Start W Siop
Expert BERT

[1] PAM4 PPG & c:ON Multi crjcall§ m|Unie Sync | BB | |21 PAM4 PPG = c: ON

® output (B Emphasis |B Pattern |Error Addition | (TS B output |B Emphasis |B

o« Aut Ml Ao
Ol S | |emD Aduwt

_Output

__Pattern Sequence

Bitrate ‘ 28.000 ooo] Ghit/s Pattern Sequence ‘:Repeat |v‘ Gating Output ‘ON

Output Data E"DN ‘v‘ Clack \bN ‘vk

Patiern
Level Guard @ Pattern Length .
e EXt ATT Factor @ Lenath

Gating Output — 1

Glitch-free ‘ 0.()()()“ dB

- ; ' Pulse Width — 255 | bits
Amplitude & 0. 5nn| vpp ! 0.500J vpp i Delay o ‘ Oi‘blts
offset ® m‘ 0. onn| v ‘Vth |v‘ o.ooo} v ) )

L. C. M. (Pattern Length, 256 )

Half Period Jitter @ 0.000 |

Cable for Data Output @ ‘msgn 0.4m Cable (Recommend) ‘vl

Delay m \am @ mu ‘ o\ s \ 0 uuu]
Jitter Input @ m M‘ n‘ mul

AUX Output \lm Clack

ll" sa“ Clock

ivide |3 Module
n | 95w Setfings

X 3.6.3-1 MX190000A PAM4 PPG EIH

[1]  Unit Sync A%
RE R EXAIL TG S T1E I, MP1900A DRI LD E9,
A% 1% [Unit Sync] 78 [ON] OLExDAHFRSNET,

it
FET T 7D NSRS ELRH ST 61 LED 234 LT mdTL
FI, ZOHAERLEMUCHERYZELLERHVET,

[2] Pattern Sequence ® Gating Output
[Unit Syncl #% [ON] ®O&&i%, MP1900A B[R OX A 755D
HHERDET,

[3] AUX Input
[Unit Sync] 7% [ON] ®&&ix, MP1900A H[E#iDZ A 715 5D AT
BHAEDET,
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3.6 Unit Sync ##E

Expert BERT
Application Selector 5
23 Datal | v Barming up Bl Data1 v
® output |B Emphasis |B Pattern | Error Addition FPYETE: wic2 B output |B Emphasis |@ Pattern |Error Addition | PreCode | Misc1 | Misc2
_output ) _Pattern Sequence
O—— Pattern Sequence |Repeal  |v|  Gating Output |ON -

Bitrate [ 28.000 000 | Gbitss [1] 9 #=2 | ‘ 9 cute ‘ | |
Output Data E‘DN |v‘ Clock |DN [v|

Pattern Length Paterm
Ext ATT Factor @

Gating Output 1 1

Defined Interface @ ‘Va able \v\ \ 0. mm\ L] ——
i S 0 L J Pulse Width — 128 bits

Amplitude @

ooy ‘ Vep 1'000} vep Delay - | 1231 bits

offset @ m‘ oooo\ ‘Vth v Y o000 v —_—
. S L. €. M. (Pattern Length, 128*N)

@

<
X
F

Half Period Jitter @

H'\

0]

Glitch-free

Delay lem @ mu ‘ [{‘ Tps ‘ 0. nnn] _.g)..p. ________________________ ”:Er
AUX Input ‘u it Sync I w }tr ).Iu 25V ‘ ‘ I‘ %
Jtt\ptﬁm m‘ u|muw 1 e

---------
unit offset ‘ o‘uw

3.6.3-2 MX190000A S| PPG Elm

[1]  Unit Sync A¥>
RE AR EHAIL TG B J1EH0, MP1900A D FIZ LD ET,
A% 1% [Unit Syne] 7% [ON] Ob&xDHFIREINET,

E:
B{EZ 1y 7D AT WAL N o2 5-E1E. LED B4 L PIT i
ITLET, ZOEARA L CHIER A2 LDV ERHYET,

Delay Calibration @317, Jitter Input @ ON/OFF %1775 6
I%. LED 23T L2 ZERHV £,

[2] AUX Output
[Unit Sync] 7% [ON] ®E&ix, MP1900A M[FHiDZ A 75 5D H T
BHALDET,

[3] AUX Input
[Unit Sync] 7% [ON] &%, MP1900A R DZ A7 (55D AT
BALR0ET,
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3.6.4

Unit Sync#gg

E1TFIE (PAM4 PPG)
Unit Sync #8ED FEITFIMAZ T L £37,
ZZTIE MU196020A/C PAM4 PPG % 4 534172 MP1900A % 2 &fEHL
7B CHHALET,

BEARAERL :

MP1900A =)
MU196020A/C PAM4 PPG (MU196020A/C-001/x30/x50) 8H*
MU181500B 415 &k 2H
MU181000B 12.5GHz 4 ‘R—hs A 16

(¥£7-21% MU191000A Synthesizer)

% :  UnitSync #§8E Clix,. MP1900A (77 1~V) & MP1900A (%) %
ALEHUC 2 BUL LR MEECT, Fo, #5725 PAM4 PPG (X7
TRIUEA TH L TOLKZEEN (MU196020A F7-i% MU196020C £H
B3, LTI 8 BUAN OB ZRLET,

B 1)

PAM4 PPG % 5 B f5# 75

MP1900A (7 Z4~Y): MU196020A 3
MP1900A (E#>4#V): MU196020A 2

o ob

%1 2)

PAM4 PPG % 7 B5# 75

MP1900A (7Z1~V): MU196020C 4 &
MP1900A (E#>#V): MU196020C 3 13
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3.6 Unit Sync ##E

3.6.4.1 HEIROER
Unit Sync BEREA- 9D L X ORI OB IZ DWW CRIL £,
- MU196020A/C (&7 vy 75 5% A 13572912, MU181000B (F7-1%
MU191000A), MU181500B &#%#cL 97,
+ MU196020A/C @ Gating Out 217 %& AUX In 3% 74 &8k L £7,
3.6.4.1-1 IZE>THKEY 22—/ LD Gating Out =274 & AUX In 2474
BRI LET,

MU196020A/C J1748A

-

7> %) Chif;
MU196020A/C~

()

| [
(3 ) Oe (£
[ - _
(3 &
MU181500B
.~ e
19 Cutput — Guterele Clock Quipsl me L=l -] — 1 tered Clock Dutp i — Eat Closk Ingel

g sk ropund 2y ok [RERSY. N —lersncs Glock Duipat s
542 jitter iz calibroted when uzed with @ @O@w@
the WUTBIO00 S/ FEFAHEIEE.

041, gl id) A

MU181000B (F1=1£MU191000A Synthesizer) thUFUD
1 {MU181500B~
_

EsL @

L TR e Bl Y S
) @f)éﬁ @
e -._-' \ g @ It 1

@ -

ERTRTY, NENECRTRTY. N

3.6.4.1-1 MP1900A (F54<)) DG
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2

B0 MP1900A |Z5E2I T MU196020A/C @ Multi Channel Eiff

ZAZIE9 5 Multi Channel Calibration #5217 9 472612, MP1900A 5L
% Ethernet 7 —7 /L Tk LET,
FEND MP1900A @D IP TRV ALK — I EFEHRTLET,

2—HHURIELTLVHMP1900A
(MU181000BZ 1=I¥MU191000A% IP7RLR: 192.168.2.101
=RE)

IP7FLR: 192.168.2.100

Ethernet —7J )L

BE o-d ()
e o e

-]

O

@
| —
t

754<') MP1900A HUAF) MP1900A

3.6.4.1-2 MP1900A O Ethernet r¥—7J L& IP PRL AR TE

2 B5® MP1900A ®5% MU181000B £7-1% MU191000A #ZEIEL TW5
MP1900A 7T A4~V $5— 7D MP1900A 2t h  ZVEERELET, TI7A~
Ve Z)DOZENFIUTEIESINT- MU196020A/C D7y 7iE 5hi L F
R

1.

7TA<UD Slot7, 8 (123X 7= MU181000B F/=iX MU191000A @
Clock Output 274 & 7I7A<VEBINEZ VD Sloth, 6 1ZFEHESH
72 MU181500B @ Ext Clock Input =7 &% Hidh D7 —7 v
(J1625A) THL £,

TIA=VBLIOEIZYD Slots, 6 [ZFEES - MU181500B @
Jittered Clock Output = 17 % &, Slotl ~ Slot4 IZFEHE X 7=
MU196020A/C @ Clock In :*7&%5.?%%5&1@/7_7/1/ (J1624A) &
JSHERER DT 4304 (J1748A) ZAl L CHEREL £,

7' 7A4<VD Slotl ICE ST MU196020A/C @ Gating Out =2 (7% &
H & ® AUX In nz&&%mﬁﬁ o r—7 1 (J1625A) THEREL 7,

7'FA4~<VD Slot2 2 éi}’Lf_ MU196020A/C @ Gating Qut 27 ¥ &,
T HZVD Slotl (2FEEESIZ MU196020A/C @ AUX In 2RI X %)t
M D r—7 v (J1625A) THERLET,

TIA< v Z )% Ethernet 7— 7 /L CEELE9, 49 MP1900A
B D External N —hEIL &R L TESWY,

TIA2VBINEIZVD TP TRUVARER—IEEEZROEBVHELE

KR

F5A4<JD IP TRLA: 192.168.2.100
v HZYVD IP TRLA: 192.168.2.101
RN—=r &= FI7A~VIhZD): 5001
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3.6.4.2 MP1900ARE/N\2—> BIHADIE/EFIE
TIAVBIOED XV EHEUEUTRAEN S MP1900A 0D/ 34— % [F] 1]
THFNEETAL 9,

1. TIAIBIOE®DXVZNENT Menu @ [Initialize] #¥vFLFE
T
LIS B IEFICER LW T =2 H D&zl 74~<Y, ' h
VO Output i% OFF IZEREL TTZEW,

I - En W
Menu _ R Ol Gl Addition [HOREE

File Open

File Save
B Pattern lErru-rnder.Lnn 1

1 Screen Co
ceencop %

B Combination Setting

Glote:MULB1500B v E]/‘j

B Module Grouping ¥ fcﬁ
28.000 000 | GBaud .

Multi Channel Calibration ?7:[%
Global Delay Calibration gilz

v | Max 64.200G6 <
%

[ Initialize E

Operation Baud Rate |2.40 - 30.00 v | GBaud 1.200.

2. &HUHXVIZT, Menu @ [Combination Setting] %% L. Inter
module combination ZKDELBVFRELET,
Sync ON/OFF: [Channel Synchronization]
Sync Type: [Channel Synchronization]
Slot2~Slotd DF =y 7Ry 7 A& # RN £,

Combination Setting

_Unit Sync __Inner module combination

Unit Sync ONJOFF |DFF “" slot MNone

__Inter module combination
e

Sync ON/OFF Channel Synchronization |v||

T e e e e o = e ‘
Sync Type 1 Channel Synchronization |v 1
g
W Slot-1 Primary MUL96020A Offset
Delay
= -
rJ Slot-2 Secondary MU1960204 ‘ ] ‘ ps
) Jot-3 Secondary MUL960204 | ofps
| @ dota secondary mutssozon | o)ps
-J ‘ '
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3. Unit Sync ON/OFF % [Unit Sync] (2L, [OK] #%>FLET,

Combination Setting Ll
_Unit Sync. . _Inner module
=
Unit Syne ONVGFF | | unit syne ‘v‘l Slot ‘NME ‘v‘
_Inter module
Sync ON/OFF Channel Synchronization H

~Synced Module(s} Settings

Sync Type Channel Synchronzation ‘v‘
¥ Siot-1 Primary MUL95020A Offset
Delay

¥ Slot-2 Secondary MU1950204 [ ofps

) Slot-3 Secondary MU196020A 0| ps

) Slot-4 Secondary MU1960204 [ o]ps

- |

4.  ®|HZVUT Multi Channel Calibration DEEzRDAZ AT Ry
AMFREINET, [Next] ¥ TFLET,

5.  [Use MU181000A/B installed in a separate MP1900A] ZE&RL ., LLF
HELET,
IP Address (77A4~U®D IP 7RLA):  192.168.2.100
Port No. (K —F&5): 5001
Synthesizer slot No.(C > &% A4 ® Slot No.): 8
[Next] 2%y F L THrUT L —1arO% T 2L ET,

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 ##E

6. TIA<UIZT, 2 LFILHEET Inter module combination Z3% EL £ 7,
Multi Channel Calibration (2/4) TiZ. [Next] ##>yF L CFyvI 7L —
TarORE TEHHLET,

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.

7. TIA<VEEICFVOM ST PPG (M EREELZLET, 22T
Baudrate &/3%—2OF%E ., BLOY MU181500B & EEIRR E ATV E
7T
ZOBITIE Baudrate % 26.5625 GBaud., /3% —>% PRBS13Q (252 EL
E3 R

(a) 7FA~VEEHZVUD Slotl ® MU196020A @ [Misc2] #7 &IkRD
EBVERELET,
Clock Source: [MU1815008B]
Output Clock Rate: [Fullrate]
Operation Baud Rate: [25.00-32.10 GBaud]

(b) FF4~VUD Slot8 » MU181000B KD EFVFHRELET,
Center Frequency: (6640625 kHz] (26.5625G ™ 1/4)

Expert BERT

— —
W san | [ soo | [ Ae o M| T

able [v| B e unock

Clock source |unita:siots Mure15008 6640625 [z  |v

[ asseas0o] e

ouputClockRate  [rulrate v Max 321006

Input Clock Freq ~Spectrum Spread

Operation Baud Rate [15.00 - 30.00| v | GBaud 7.500 - 15.000 GHz (1/2 Clock) ssc

Spread Method

Jitter.

Jitter

10.000 | He

Amplitude 10.000| U1

Trigger Source
(fc > 0.8GH)

f164

AUTO MEAS FES ® O O 0 Anritsu 12 .
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(0 7I7A4~VEt 2D Slotl~Slotd ® MU196020A (2L T, Test
Pattern % [PRBS13Q] (2 ELET,

Test Pattern @ Al List v
I_Praesno v
[« e to Confo
G}
PRBS13 mse . PRBS v 2071 L G‘mOudu Pre Coder
Generator MSB  rile ol $
12 e e -
900= L8, PRBS Inv 27Tl
s = |
|_. Logie M (oo v ||y BX_
MsB o " VI shin 8| 0
188 ma | > |7 *—
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 is 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~Ud Slotl » MU196020A @ [Unit Sync] #%>F L F7, Slotl
~Slot4 @ [Unit Sync] (X, EDRrYFTEyFLTHRICEMERZL T,
7120, BV [Unit Syncl 24> F L Th/ ¥ —ZRMTEEE A,
MT 7 TA4<VD [Unit Sync] #& T L TITEENY,
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9. 794~ A VD [Output] Z%>»F LT Data /)% [ON] (L F

ZITT oA~V h A VIC RSN MU196020A D) (B EF 8 FvxiL) ng
AT nAa—7THERT I, KFF v ROy MIFEZEN+1024 Ul LLNE/2- v
TWAZEN TR TEET,

LIBE, Baudrate 0/ —2 %A HJ 5L, [Unit Sync] OT2 7 RAL IR
ITLET, ZET A=V e B ZVDRIGIN LN TORNIEEZRL TWET D
T, BETT7A4~V® [Unit Syncl 2%y FLET, 72, ZU 7 MEALTWHE
=% [Unit Syncl #%vF 352 ECTHAEIMEZLLZENTEET,

[1] PAM4 PPG & c: ON

|8 Output IB Emphasis IIB Pattarn iEnnrnﬂdlmnlM:;cliM:scz

Output
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3.6.5

Unit Sync#gg

E1TFIE (SI PPG)
Unit Sync #8ED FEITFIMAZ T L £37,
ZZTIiE MU195020A SI PPG % 4 7322172 MP1900A % 2 #fEH L6 T
AL ET,

BEARAERL

MP1900A =)
MU195020A SI PPG (MU195020A-001/x20/x31) 8 B *1
MU181500B ¥ w4155k *2 2H
MU181000B 12.5GHz 4 ‘R—hs A 16

*1: UnitSync B8 Tl, MP1900A (71 ~V) &, MP1900A (k%) %
NZRUC 2 BLLEOHEESLETY, L TFIZ 8 BUANDHRSZRL %
B

B 1)

SI PPG % 5 B #75

MP1900A (7 74<Y): MU195020A 3 &
MP1900A (%V): MU195020A 2 &

%1 2)

SIPPG % 7 &#5# 7%

MP1900A (Z7ZA~V): MU195020A 4 5
MP1900A (E#>#V): MU195020A 3 15

% 2:Unit Sync ##EIZ. MU181500B ¥ # 15 SRS ERL CHLEMEL £,
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3.6 Unit Sync ##E

3.6.5.1 HEIRDEL
Unit Sync BEREA 9D L X ORI OB IZ DWW TRIIL £,
- MU195020A 27y 71554 AJ19 57252, MU181000B, MU181500B
CEEILET,
MU195020A @ AUX Out 2x7%& AUX In a7 ¥ &#HEHLET,
3.6.5.1-1 I~ THEY 22— /LD AUX Out 23174 E AUX In 237 4%
E23 AT

MU195020A J1748A

C,

i
i
:
i

(’%
@

E

i
i
:
i

(’%
@

E

i
i
:
i

5

¢
(e

|

i
i
:
i

5

(e

C
C,
C

EC

MU181500B

¥ TR
10 Outpat — -t Clock Quiel e Tt — e Clock O it — Eal Clock Inped
' a Ext dltter Input Clock Elack. EO'® a@ E‘}©
@O@W @0® ®O®@O© [YERT. N -1 ovpliTamd) b owpidh
g sk ropund 2y ok [RERSY. N —lersncs Glock Duipat s
542 jitter iz calibroted when uzed with @ @O®w@
the NUTBI000 S BERFEITH.

041 op(Fiang)
tAVEID
wmer s s MU181500B A~

MU181000B

)

3.6.5.1-1 MP1900A (F54<)) Dkl

2 5D MP1900A (25X TV MU195020A @ Multi Channel Ei{E%
#IE3 % Multi Channel Calibration #5179 %7212, MP1900A £H5L%
Ethernet 77— 7 /L T L £9,

FNEID MP1900A @ IP TRV ALR—FEEEZRELET,
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a

MP1900A IP7RLR: 192.168.2.101
(MU181000B% 5 2)
IPPRLX: 192.168.2.100

—ABRELTLD

Ethernet 5—JJL

BE o-d ()
e o e

-]

O
@
t

754<') MP1900A HUAF) MP1900A

3.6.5.1-2 MP1900A O Ethernet #¥—7J L& IP PRL AR TE

2 5D MP1900A 55 MU181000B % E4EL TV MP1900A 2771~V %

—J50D MP1900A 2 EH L ZFVEEFRLET, 794~V ZIDFENFN

\ZFEIESNT2 MU195020A D7 ay 7155 a4 LET,

7' 74<V®D Slot7, 8 1237z MU181000B @ Clock Output =17
e TIA<IRBIOELIZUD Sloth., 6 (ZFEIXIT- MU181500B @
Ext Clock Input 2 R7#Z S HE MO —7 /1 (J1625A) THHEL £7,

TIA=VBLIOEIZYD Slots, 6 (ZFEIEZ - MU181500B @
Jittered Clock Output = 1 7 % &, Slotl ~ Slot4 IZEHE X 7=
MU195020A @ Clock In 2237 Z %G D7 —7 0 (J1624A) LIk
FEBER DT 434 (J1748A) & FHL CHEwEL £9,

TTA4<VD Slotl IZFEEEIN7= MU195020A @ AUX Out 27X EH &
@ AUX In nz&&%mﬂﬂaﬁuu®/f~7 b (J1625A) THERLET,
TI7A4=VD Slot2 IZEHEENZ MU195020A @ AUX Out 2174 &, &

2 ZVD Slotl | ’% EXNT- MU196020A @ AUX In =% 2% 05 ES
S —7 1 (J1625A) THERL £9,

TIA4<) e H % Ethernet 77— 7 /L TR LF 3, 49 MP1900A
BHH D External N —hEIL AL TEEVY,

TIA2VBLNEIAVD IP TRUVAER—NESZEZROEBVHELE

KR

TIA=VD IP TRL A 192.168.2.100
THH)D P TRLA: 192.168.2.101
RN—bFE T4~V hZ)): 5001
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3.6 Unit Sync ##E

3.6.5.2 MP1900AR/N\2—> BIHADIE/EFIIE
TIA<VRBIOE DX ) gL LT IREE) S MP1900A D/ 4% — % [F]
T2 PIEETALET,

1. TI9A=IBLOEIZVENZENT Menu @ [Initialize] ##vFLFE
R
HIFELLRE B IE BRI LW T —Z &R T2l 774~ &
H 2V Output 1% OFF (2R EL TTZEW,

[ SingleErr

T Epy e

T m jle Em.
lon[T3 Addition & Mdmon
=

Output

Tl
1ON[TT

File Open

File Save
Error Addition | Pr

Screen Copy

@ Combination Setting \ E]/j
28.000 000/ Gbit/s k

@ Module Grouping » 4 fcﬁ
————— —_— {=}

Multi Channel Calibration N |v| Clock |DN %E
Global Delay Calibration | opf m ji

(I — J
I Initialize Iiable |v| {z
Amplitude @ | 1.000 | Vpp

2. &®AHUZVIZT, Menu @ [Combination Setting] #%>F L. Inter
module combination ZRDEBVEKELET,
Sync ON/OFF: [Channel Synchronization]
Sync Type: [Channel Synchronization]
Slot2~8lot4 DF = 7Ry 7 Az EIRLE T,

Combination Setting

_Unit Sync . __Inner module combination

Slotl : MU195020A

Unit Sync ON/OFF |DFF ‘v‘ e

_Inter module combination
P - — —

Sync Type(lnner Module) 1

Channel Synchronization |v‘

¥ Slot-1 Primary MU1950204
(v Riot-2 Secondary MU1950204
| Jlot-3 Secondary MU185020A This parameter is handled by i

| 4 Ant—d Secondary MU195020A
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# 3

TR IR 1

3.

Unit Sync ON/OFF % [Unit Sync] (2L, [OK] ##vF L&,

_ Unit Sync

. ~Inner module combinatio

-

unit sync onjorr |

Unit Sync

D)
M'

~Inter module combinatio

Sync ON/OFF Channel Synchronization |V‘
_Synced Module(s) Setting:
Sync Type(inner Module)  |Channel Synchronization H

Combination Setting

Slot

Slotl : MU195020A ‘v‘

v Slot-1 Primary MU195020A
' Slot-2 Secondary MU195020A
This parameter is handled by inter module combination.

¥ Slot-3 Secondary MU195020A

) Slot-4 Secondary MU195020A

= |

4. ®HUHZVT Multi Channel Calibration O EfizRKbDDZ AT 7Ry
TANMFREINET, [Next] ¥y TFLET,

5. [Use MU181000A/B installed in a separate MP1900A] %R, LL
TERELET,
IP Address (774 ~VD IP TRL-A): 192.168.2.100
Port No. (K —h&5): 5001
Synthesizer slot No.(3 > &% A Slot No.): 8
[Next] 2%vF L THXYTL—var05E T E#FbLET,

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 MP1900A:

-IP Address

-Port No.

-Slot No.

() Use an external synthesizer
- =R o i - -

P Use MU181000A/B installed in a separate MP1900A I

4192.168.2.100 ‘\

: 5001:‘

|
— |
Synthesizer slot Nn.( 8‘ ’

IP Address

Port No.
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3.6 Unit Sync ##E

6. 7 I7A4=VIZT, 2 LIECHE/ET Inter module combination Z3% ELF7,
Multi Channel Calibration (2/4)TiZ, [Next] Z¥#vF L THF¥IV 7L —
arOETEHLET,

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 connacting the Clock signals correctly, press tha [Naxt] button.

TIA=VEvH XD T PPG (K ERFRTEELET, 22Tl
Bitrate &/3%—2 O E, BLU MU181500B LD BN EAITVET,
Z OB TiX Bitrate % 28.0000 Gbit/s, /3% —>% PRBS15 IZe% ELE7,

(@) 7I7A~VEEHHZUD Slotl D MU195020A @ [Misc2] %7 %kRD
LRVERELET,
Clock Source: [MU181500B]
Operation Bit Rate: [25.00-32.10 Gbit/s]

(b) 77A4~VUD Slot8 ® MU181000B ZRDEBVREL FT,
Center Frequency: [7000 MHz] (28.000 G ® 1/4)

ok e

npit Clock g
5250 -8025 G4 Cloc)|

WES X O O w Anritsu 1 o ;_
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F 3 BRI 7%

() 7IA4~VEEHZVD Slot1l~Slotd ® MU195020A (2% T, Test
Pattern # [PRBS15] IZERTELET,

[1] 21G/32G S| PPG [eElchE |Y c: ON

Test Pattern B"PRBS |v| Logic@[PDS |v‘ Bit Shift |’1bit |v|

Length ® |2“15-1

Mark Ratio B |11‘2

8.  774=VU®d Slotl ® MU195020A @ [Unit Sync] #%>FLE7, Slotl
~Slot4 @ [Unit Sync] (Z. EDArY Xy FLTHRUEEZLET,
712, B AZ VO [Unit Sync]l 25> F L Th A\ Z— ZEHTEEE A,
M T F7A<YD [Unit Syncl Z%vFLTLTZEN,
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3.6 Unit Sync ##E

9. 7I4=Y, BAFID [Output] ##>F LT Data Hi /1% [ON] 2L

Amltude 8

Offset @

Half Period jitter @

:

Dalay lﬂ .m% 0.000
tneomsst ol u %
ZIEN
PN
BESE X O O 0 Anntsu e QU E]/‘j
74
1

ZITT A=V VICEESN- MU195020A D)1 (BEF 8 FvxL) ng
EA YRR —T CRIERTHE, HF v RN Yy MIFZEN+256 Ul LANEZ -5 vk
TWAZENFERTEET,

LIBE, Baudrate /37— % ZH 3 5L, [Unit Sync] OT7 7 RA L PITA
ITLET, 2L A=V e h o ZUDRIANREIL TN AR L TOVET O
T, BETT7A4~V® [Unit Syncl Z¥vFLET, 728, FU 7 MHEALTWHE
&, [Unit Syncl 2%y FT52ECTHRMIZLLZENTEET,

—Output

10. 7I7A~VEED X IOETF ¥ 2Oy MIFHZE%L . AUX Output
Position. Unit Offset, Delay T L £7, JHERFOHZ X 3.6.5.2-1
\RLET, Gating Output V7 /VZA DAL AT —TF DR A —IZfH ]
LET,

UTFOFNE a BLOTFIE b #5F4TLC MiAHZRIELET, FIH a OAAH
AT TITH L TSI AT, FIE b ITEA TTES N,
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FH 3 EARHILRIR L7

T54<1JMU195020A

J1748A

DT IVEA LA ORa—T

by H—
Frx
JUIZHES:

A 4

?CH1 TCHZ

3.6.5.2-1 a=whEEYMIERBROER

a. [Unit Sync] 2%y F 357N, T4~V B2 VDOH TINLFEDN
EbLH%E

a-1.

a-2.

a-3.

a-4.

a-b.

a-6.

MP1900A D 87— AP HER LT W R — 2 &1
7,
f5]: PRBS7

774~V MP1900A Slot2 ' AUX Output ® Delay ZHIISH
E
NZFE AL AZFE B 23 HDIRRED O AZHE A D, HDHVNINLAH B D
HSHDIRREICTEEL £9° (COBITIT, AR B 2SHDOREEICL
ESS N

774~ MP1900A Slot2 @ AUX Output ® Delay & INS
AL C S HDIREBICLE T

FlH a-2 &£ a-3 THEL/Z AUX Output @ Delay D HEIZ,
774~ MP1900A Slot2 @ AUX Output ® Delay ## ELF
‘é—o

RIkEIZ, 7 T4 <0 MP1900A Slotl {22V TH FIH a-2~a-4 %
ML F9,

[Unit Sync] #%>F T 570N, 7 T4~V BHZUDH I
WMRE DS 7eo725, FlE b (2L F 9,
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3.6 Unit Sync ##E

754<1y Mu195020A ] | i
who51 Mu195020a LIl | [l

+HhUH1) MU195020A

+HUH) MU195020A
fi48C

[Unit Sync] Z52vF9 5=, tH ARMEARIEA, (IHHBD2IEENHSIHE

3.6.5.2-2 A=—vrEIOEYNTNREAE

b. [Unit Sync] #&yFF 57N, 7FA~V, BHZVD M TIALFEN

EobRWEE

b-1. MP1900A D/ & — AR R LTV 2 — 2 &
E
%1 : PRBS7

b-2. Unit Offset, Delay (Z CH /I AHAFHFEL 97,

Delay W @ M Calibration I. mul 0 I ps
Jitter Input @ OFF Relative 0| mul
I Unit Offset 0 UII
2

Unit Offset #Z&H 7 5L, ERNORADY MRS ET,
Delay (FARy T LICTRFECTEET,

Delay Calibration ®517, Jitter Input ® ON/OFF %1774
BliE EYMIFHT B ECLZERHVET, THAEEL TS
Y& ld, Delay A FFFHHEL TTZ30Y,
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# 3

BRI 1

o
N

EZ SCPI Creator #£8E

EZ SCPI Creator ##EI1%. GUI #{E&fEEkL C SCPI a2~< U RIZEHL Tr% A
@l Ezsce

F7 7 AN ELTIRIF T DRERE T, X 8.7-1D

ZhAMLET,

SR Output

H- En
BRI BRI Addiion

c: OFF

@ oupue pacien

Variable v || 12.500 000 | Gbitss

Output Btamon  |v| e
(R
[

0.500 | Vpp

Clock ON v |

| Guard
LR Guard By Ext ATT Factor B

Glitch-free 0.000 | dB

f 1
Amplitude 8 0.500 | vpp

Offset @ 0.000| vV

e

Half Period Jitter @ 0.000 |

0.000 |V Vth v|

Cable for Data Output® |]1789A 0.4m Cable (Recommend)

X T L CHERE

mRec Creator

Cycle |Repeat

w | Unit | Time 0 day 00:00:01 |

Target CL

0.000 | % == ER E |-

12.500 000 | Gbitls

LEC | Unit v

Current -—Cakulation Progressive ¥ = ntenal 100 ¥ ms

I I!' !! m Date&Time

¥ | 202510024 0952 |

Jmsun ml&pkg&fE@lﬂs{EC_Emrmtmul

FrequencylkHz)

=mee | Clock Count |

Clock Loss

Sync Loss
Bit Error

— | @@ Confidence Level
— 00
Qo

Data Threshold
¥Data Threshold |

3.7-1

-~V Data Delay|
—iv

Gating l

(0%)

AUTO MEAS

s %) [0 L« Anritsu

maee Crealor

EZ SCPI CreatorrR&2>

EZ SCPI Creator R&>
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3.7 EZSCPI Creator #55

3.7.1 EZ SCPI Creator{@ B A%
EZ SCPI Creator O B4

5 E%Eﬁgi ZHyF 3 HE, LT O Information % A7 07 Ry 7 ANRFK RS

H REC

nET,
Information X

EZ SCPI Creator offers the feature to Convert GUI operations to a SCPI Text File or a Python
Code File.

It will be very helpful to create the codes for Scripting Remote.

Use Python Wersion 3.10.0 or later to run the file created when [Python Code File] is

selected.
@ SCPI Text File N
- />
’ Python Code File El/\j
78
.
3.7.1-1 EZ SCPI Creator Information # 4 7B RvI X o

FVARZ D [SCPI Text File] #i#INL[OK] 24> F 35L&, TX 3.7.1-2
Save SCPI File ¥ A 72/ Ry 7 A INFERSIVET,

[Cancell ##vTF %L, EZ SCPI Creator I1IF ¥ BN INFET,

[ Save SCPI File xJ

»
B,/ 4a

¥ B allo2007 | test0919.scpi 305 bytes scpl File 0. I
» freemi
bl -oracle_jre_usage
» 00_work
v
» M Desktop
» ' Documents
»  [ié Downloads
» [k Fawrites
> Unks
3 Lyne bI-Fl
» & Music | |
» E Pictures IEJ
e name: [ ] i
: cancel
Files of type: SCP files (*.scpi) v |

3.7.1-2 Save SCPIFile #47RT Ry R

THANAET AN EFRELT [Save SCPI] #%vF 3 5L, EZ SCPI Creator
st I, BTkt (ROARnl (= b0, GUI HfEo s
TS
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# 3

TR IR 1

EZ SCPI Creator ®{Z 1t :

e F oL, Resie (ROl <%y EZ
SCPI Creator I3 GUI #fED7fR% 2 1L L, FdkL7= GUI #fF% SCPI =~y
RICEBL THE L7 7 A4 TIRIELET,

F-, AEREE ET I E— v REZE LS AT, GUI BfEDR &% |
WL . Remote IREEIZEITLET,

ol [§ Ezsce ey IR0, PR ECIC IR L

gee Creator

GUI #{F% SCPI 2~ RIZAEML THRRELZ 7 7 A V4 TIRAFLE7,
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3.7 EZSCPI Creator #55

3.7.2 EZ SCPI Creator Pythona—KH H#aE
EZ SCPI Creator T GUI #fEAF#kL SCPI 2~ RIZZ#iL T Python =2 —
RIZHD A £, SCPL =~ R&HHIAAT Python =—R&77 AL (UL
Python 77 A /VEMONET, ) ELTRIETEET,

2
Python &i% Python Software Foundation(VL ' PSF LFEUNET )
DT 27 /I3 7 FEET7, Python = —ROIFATIZHOWTIE
PSF 72342:9°% Python A # 7 VZ DA AN—F% L1 F @ URL 25
Zrm—RL, &5EF 5 MP1900A F72i138M5H PC A Ab—/LF
HILENRHVET,
https://www.python.org/downloads/
EZ SCPI Creator TH{/J&#1%5 Python 77 /L% Python 3.10.00 55
BB AIELCOET )
73
EZ SCPI Creator M BEAA %ﬂé
Il 558 LT O Information ¥ (7R Ry s ABERS Iy
mrec LCreator £
nET. s
Information x

EZ SCPI Creator offers the feature to Convert GUI operations to a SCPI Text File or a Python
Code File.

It will be very helpful to create the codes for Scripting Remote.

Use Python Version 3.10.0 or later to run the file created when [Python Code File] is

selected.
_Embedded Parameters in the Code
SCPI Text File
: Destination IP Address | 127.0.0.1 |
@ rython Code File | pactination Port | 5001 |

) ) [

3.7.2-1 [EZ SCPI Creator Information #4704 1HRv4 X

[Python Code File] %4 %<&, [Embedded Parameters in the code] 733%
REN, LLTFORTHATS IP TRLAB L Port FEAIEE TXET,
Python 7 7 A /WRIFRFICFR ESHLT IP 7RL-AL Port %578 Python 2—R®
FFICHDIAELL, Python = —REITRFICHRE LT IP 7 R A/Port % 75 CHEfEL
SCPI 2~ R EEENET,
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# 3

TR IR 1

% 3.7.2-1

EZ SCPI Creator Information @ /35 A—4

INSGA—HE

BLLl]

Destination IP Address

SCPI =~ FDE[F SeL72% MP1900A @ IP 7
RLAZRELET, M58 PC 7> SCPI 2~ R%
EETAEAILIP TR RZ W) HIE 5 H 5t 5
D MP1900A OHDIZZEE T HVENRHOET,
F£L<1X15.2.3.3 Ethernet "N —hDOREE | &S HRL
TLIE&E,

FIHME: 127.0.0.1

Destination Port

SCPI =~ RDEEHE/AD MP1900A DFR—h
BT RELET,

FF1L<1E05.2.3.3 Ethernet N —FDFR T2 S L
TLFEE N,

FIHHE: 5001

[OK] ##vF 5L, % 3.7.2-2 Save Python File # A 707 Ry A iNER

ShET,

[Cancell Z&vF 35L&,

A
7 a

» .oracle_jre_usage

» B 3DObjscts

» [ ANRITSU CORPORATION

» [ Contacts

B Deskiop

dita-0t-3.5.4
{4 Documents
¥ Downloads
¢ Fawnies

| onebrive

v v v v v viwy v v

@ OneDrive - AnRITSU CoRPOR.. (]

EZ SCPI Creator iIF ¥ rEnEd,

Save Python File x

File name: davicaZ

Files of type: |Python file (*.pyl

X 3.7.2-2 Save Python File #4704 Ry X

TANTET 7 AN EEEL T [Save Python] #%>F 3 5%, EZ SCPI

Creator BEEENBRIAIIL, RE TR (

DFCERPBRHSIET

[l?_'[ EZ SCPI

gec Creator

) I[PV, GUI #fE
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3.7 EZSCPI Creator #55

EZ SCPI Creator ®{Z 1t :
I Eescr PBE S YN PIES Sl [T zCr Sy

pec Creator mrec Creator

SCPI Creator I GUI #{EDieka & IEL | FiékL7- GUI #:4/F% SCPI =~
RIZE# L THRELTZ 7 7 A/ 4 C Python 27— REL TIRFLET,

F-, AEREEFEIT I E— v REZE LS AT, GUI BfED &% !
WrL. Remote KAEIZREATLET,

gee Creator
GUI #1E% SCPI 2~ RIZEHL THRELZ7 71 /L4 T Python 2—R&LT
RIFLET,

DL g 2720 hTERE Iz ERER LT

PRAFLTz Python 77 A /W1E, L FOFINATEITLET,

1. xS (SCPI =~ RDik(E5E) @ MP1900A &, Python A 474
AL A=V EITODINE PC (SCPI 2> ROk L) A —H%vh
r—T VLR T,

FEL<1%05.2.3.2 Ethernet 77— 7 VD5 | 25 L TLTEE,
728, Python 7 71 /L&l It 52> MP1900A THEITT25A1E. ATIE
I EEHYE A,

2. Python 77A/V%54T9 25 MP1900A £72134M5% PC (2 Python A%~
UBBA L AR—/LSIL TR WA T, Python A2 27 V%A AR—/LL
ES5 a8

3. HiliExt5 > MP1900A T Application Selector @ BERT 77V /7r— a2
TAaLwZyF L, SCPI a~ L REZE T&xAIHITLET,

4, xTIAFu—77T Python 77 ANVEX T NIV y 73 %E EZ SCPI Creator
TSN GUI BED SCPI 2~ RNHI#R 5> MP1900A (23%4(3
SNET,

it

Python 77 ANEX T NIV TEITTERWGAIX, BLFOFIEE5E
FTLTLIESNY,

1. =JA7a—7—"7T Python 77 A/N%E 47V F 5,

2. [ Z7 L THIK] 225 Python 23R 9%,

3. [T 7 V% MioTpy 77ANVEBAL] #F=vZ7L T [OK] &7
Voo 45,
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FH 3 EARHILRIR L7

3.8 Confidence Level #gE

Confidence Level ##Ei%. BER HITEIZ351F5 Confidence Level Z 554 54%
RETY,

Confidence Level I3, HI7E CT&EH17z Bit Error Rate NFFEDL L I0DH /N
SIMETHHIE EHELLTC% TRLUET, HIERR (F—%8) BELAIE
E 100 %2720 Ed, BER HIE TR H45 Confidence Level 035555
1%, EDOKMEEG =T 7D B P E R A 3R 3528 TEET,

E
(N x BER,)*

_ 1 _ ,—NXBER,
CL=1-ce¢ X pr

k=0
3.8-1 Confidence Level ®FtER

N: BitratexH| & Rt
BER: Target Error Rate
E: Target Error Count

CL: Confidence Level [%]

3-116



3.8 Confidence Level #£5E

3.8.1 Confidence Level#geDFE A A%
Confidence Level #&REDfE H HIEIZ DWW TREAL £ T,
Confidence Level [ZB 7 25 EIL. [Result] #7HBLV [Miscl] #7 T E
T
3.8.1-1 X 3.8.1-2 OFTEHEHIZHOWTE. Measurement 77 Th [REED
RERTEET,

JResult Measurement B Pattern | Input | Capture Logging Miscl

'_(Gating |V!

Cycle fRepeat V\| Uniti‘l’lme |V| f—0\|day|f 00:00:10\

Target CL | 95.900] %—ER|f_1‘| E |;| — | 32.000 nnu‘| GBaud S
EC |_o|— Unit |'PAM4 Symbol |v| i)

___________ . fcﬁ

Current ON === Calculation |Progressi\re |v|— Interval |100|v| ms j@%

3.8.1-1 Result 27 DE&%E (PAM4 ED)

Jﬁesult Measurement |E Pattern |B Input | Capture | Miscl

J_[Gating |v!

Cycle |JRepeat |v| Unit|JT|me |v| |J—n‘|day|‘ 00:00:10]

3.8.1-2 Result 27 DE&E (SIED)
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F3E BARHIRIR 7

External Mask |v

|v

Unit1:Slot7:MU196020A | v

3.8.1-3 Misc1 2T DEHE
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3.8 Confidence Level #£5E

3.8.1.1 BIEFHEEMHSConfidence LevelF5tHT %

BER HIiE OfE FAH 12 Confidence Level 235U, fif - FoR fEIUC S R L £
j—o

o S« Auto M e Auto 3
[4] Poo. Start By Stoo | O Scun  Gumm Adjust :

CEE

J Resultl MeasurementIlB Pattern IIB Input ICapture I Logging I Miscl

'_[Gating |v! [2]
Cycle |'F{epeat |v| Unit |f'l'|me / |v| | 0 |day| 00:00: 10
=====
Target CL | 95. 900| %—lER| 1| E | 11| |— | 32.000 nuu| GBaud
— - —— —mm
— bol
EC| 0| U:|t|_PA_I\M_Sw: o_ _ 7 1t
Current ON === Calculation /}‘grogresswe |v|— Interval |1[J v| ms ZIK
X r"“ J El/‘j
\ 4
_Confidence level . ik
Baud Rate [Unitl:SIot?:MUlQﬁUZ[JA |v| - | 32.000 DDD‘| GBaud :N (8
Y ‘
13k

3.8.1.1-1 BIFE#HEREMDS Confidence Level Z51ET S

[1] Bitrate Z5%TLET,
[Miscl] #7'® Confidence Level =V 7 CHEEED PPG %i#&IR$ 5L,
PPG @ Bitrate TiXETZET,

[2] Target ER % ELET,
Confidence Level OFFE D7D, FiL72D BER OL~LERELE
j—o

#l: BER 7% 1011 K0t/ NSUMEE 72 D5 FEE 21572055
ER D A NfE% [1E-11] IR ELET,

[3] Target Unit Z5XEL*7 (PAM4 ED D),
Confidence Level O#t5 2 3% Error Count (EC) flDFR¥EA RN
LET,

Bl FERFRUT (K 3.8.1.1-2) @ PAM4 Symbol @ EC fExH LI
Confidence Level #5554
Unit 2>5 [PAM4 Symbol] ZZRUET,

JResuItPAMdIResult RS—FECIRS—FEC Error Distribution |F8‘f'g"':m| | Znritsu
PAM4 Symbol Bit
R |
EC | e I ——
s

N E— e

3.8.1.1-2 PAM4 Symbol @ EC %~
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F 3 BRI 7%

JE:

[4]

SI ED Tix EC i1 1 F¥H (Bit ©Z) D7 BN THLEITH FH
/L/o
BER HIE%BRIELET,

BER #2125 EC fif (Unit 73 PAM4 Symbol O34+ PAM4 Symbol
® EC ) EEEOMNIERIBIFHEZT L2 Confidence Level 23 EINE
o, RHEAE R, AR RN I C R RSN E T (X 3.8.1.1-3),

Bil: FORER D BEHE S L Confidence Level i, 95.9 %&720E 7,
BER HIEKsf#: 10 B
ECfE: 0
ZHIUFHEDFER BER 28 1011 J0H/NSUWMETHDHZ LD 95.9 %K)
TEHIEERLET,

Jﬂesu[t PAM4IResuIt as;sc] RS-FEC Error Dismbution] Wt | /nritsu
| PAM4 Symbol Bit
ER 0.000 000E-11 0.000 000E-11
EC 0 0
%EFI 100.000 000
Frequency(kHz) | 32 000 000| Clock Count | 3.200 000E+11|
Ly — 1
Clock Loss \ 0| @ @ Confidence Level [ 95.900] %)
SW el =L Ll )y &
. PAM4 Symbol/Bit Error o9
Middle Data Threshold | -—| V Middle XData Threshold | —|V
Gating [ (0%) ]

3.8.1.1-3 Confidence Level D§EE R T
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3.8 Confidence Level #£5E

3.8.1.2 TargetCL%ZEtE 3 3%
BER HIiE %475 3(Z Target EC Z73% €L T Target CL ZF+H L £,

JResuItheasurementlEl Pattern |IB Input |Capture|Logging|Misc1

J . r21
_‘Gatlng |v! 1] [4]
:Eycle |JRepeat |vhﬁlt|1’me f |v|| 0 |day| 00:00:10 ||
|-Ta|;et_r:|_ | 95.900 | %J—ERT :|_E T1:|| —_— | 32.000 000 | GBaud
- o - - T —— — . === e TR mm e mw e = -
[7] == EC| 0 ||—T-Un|t|PAM4 Symbol |vl
[6] , .
Current ON === Calculatio rogressive |v|— Interval |1UU | ms
A
A
i)
73
15
1B
3.8.1.2-1 Target CL #3t& Z;

[1] [Single] F72i% [Repeat] (ZFXELET,

[2] Gating Time Z#a&EL£T, 10 HORIEIZISITD Target CL Z315H T
55412, [00:00:10] IZERELET,

[38] Bitrate Zi%ELFET,
[Miscl] #7'® Confidence Level =V 7 CHEEED PPG %i&IRT5L,
PPG @ Bitrate TiX/ETEET,

[4] Target ER %R ELET,
Confidence Level DFFE D=2, FEHEL72D BER DL~V AR ELE
j—O

#il: BER 7% 1011 K0t/ SUMEE 72 D5 HEE 2157255
ER D A NE%E [1E-11] IR ELET,

[5] Target Unit Z&XELF7 (PAM4 ED D),
Confidence Level #&tH 3 5Lx(2iH 5% Error Count flOFkEA 3¢
WLUET,
#il: PAM4 Symbol @ EC & &1 Target CL A FH5H 256
Unit 776 [PAM4 Symbol] Zi®RLE7,

JE:
SI ED TiZ EC X 1 i (Bit ©4) D=8  BIRTAME|TH) FH
A/o
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F 3 BRI 7%

[6] Target EC ##ELET,
BER HIiE® EC fEIZHH Y 9 2fEE AL ET,

f: Gating Time (ZFELIZHREHE, HIEL T EC 28 0 72 o7c B2 EL
FT, ZOBAECIT [0] ZAHLET,

[7] Target CL OFHEFERNERSINET,
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3.8 Confidence Level #£5E

3.8.1.3 Target CLM5Gating TimeZ&1HE 9%
X ELT=5:4 7 C Target CL %7729 Gating Time ZFHHLE 7,

(1]
(2]

(3]

[4]

JE:

Jﬁesult MeasurementlE Pattern |El Input | Capture LogglnglMlscl

_‘ Gating |v| [1] [3]

__________ /
______ /

|95000|%—|ER| 1|E |11||— |

Pyl

Target CL

6] —
(3]

Current

32.000 EIEIEI GBaud

ON

[4]
_Confidence level
Baud Rate | Unit1:Slot7:MU196020A |v| -
3.8.1.3-1 Target CL /& Gating Time Z5t% 3;

[Single (Target CL)] (ZRXELET,

Bitrate X EL £,

[Misc1l] #7 @ Confidence Level =U7 CiE@) /LD PPG #iRINT 5L,
PPG @ Bitrate TiXE TXET,
Target ER Zi% EL £ 7,
Confidence Level OFtH D=8

\é_o
] -

. HHeL7e s BER OL~ULERELE

BER 2% 1011 X0/ NSWMEERDIEHHE A ST-WE A,
ER D Az [1E-11] I ELET,

Target Unit Z#% &L £9 (PAM4 ED D7),
Confidence Level ##tH 5L Z2fEH T % Error Count fEOFELHA 3
RUET,
fiil: PAM4 Symbol ® EC fEZt &1Z, Target CL i’z 9" Gating Time
ZRTRT %6
Unit 7°6 [PAM4 Symbol] Zi®RLE7,

SI ED TiX EC X 1 8 (Bit ©A4) D=8  BIRTAME|THY FH
A/o
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F 3 BRI 7%

[5] Target EC Z##%ELET,
BER #liE® EC fEICFE Y 3 5EE AN SILET,

B: #5972 Gating Time ® EC 28 0 72 o725 G2 BELE T, ZO%HE.
ECIZ [0] ZADLET,

[6] Target CL&ZFHELET,

#: 95.0%7 Confidence Level 2355415 Gating Time #3HHE 3254
Target CL T [95.0] EAJILET,
[7]1 FHHEL7= Gating Time B FE/RSIVET,
AR ESNZRERFC, BER @ Single BIEN T&EE T,
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BUYE TV — g DEEE

ZITIR TV = ar OBEFIEICOWTEY 2 — LD LIZEB L ET,

PERE - B RE RIS DWW IR LA FICHIZE T 58V 2 — VR ED 1.3 #lH )
T AT o REIC OV TIEN.2 RO 2SI TLIEE,

BV 2= AT IV —variiea it 5 BERT EHiA R ~TDHITIE, 13.1.2
B & RO 2 515 £721303.2.2 BERT i CO AR ERIE S 15125
L TL7EaWn, £72, MU183020A . MU183021A . MU183040B , 3 L O
MU183041B DO#AEFIEIZONWTIL, BV 2 — MU S T D Bk it B
L TEEN,

MU181000A 12.5GHz > t&H A+
MU181000B 12.5GHz 4 ;R—hs oA
MU191000A Synthesizer
MU181500B ¥4 28 iR

+ MU195020A 21G/32G bit/s SI PPG
MU196020A PAM4 PPG
MU196020C PAM4 PPG

MU195040A 21G/32G bit/s SI ED ;
MU196040A PAM4 ED )
MU196040B PAM4 ED a
MU195050A Noise Generator ]/
MU196050B Noise Generator 3
MU196060A 32G baud NRZ/PAM4 Re-Driver 0/)

i
MU183020A 28G/32G bit/s PPG fF

MU183021A 28G/32G bit/s 4ch PPG
MU183040B 28G/32G bit/s High Sensitivity ED
MU183041B 28G/32G bit/s 4ch High Sensitivity ED

41 FIVr—2a L IBEE ..o 4-3
4.1.1 PAM4 PPG/ED Based System TI)7 ........ 4-4
4.1.2 Single/Multi-lane Test System for PCle

with Forced Link TV 7 .cooooeeiiieiee. 4-10

4.1.3 Sland PAM4 Combined System T1)7 ...4-12

4.1.4 S| PPG/ED Based System T7 ............. 4-16

4.1.5 Miscellaneous System T7 .......cceeee 4-19

416 Ulility TUT oo 4-20

4.2 Synthesizer ..o 4-21
421 MU1T8T000A/B.....oovveeeeeiiiiieeeee e 4-21

422 MUT9T000A ... 4-22

4.3  Jitter Modulation Source..........cccceeevvciiiiiiie e, 4-23
4.3.1 MU1T81500B ......cccoiiiieiiiiieeecieee e 4-23

44 PPG .. 4-32
441 MUT95020A ... 4-32

442 MUT96020A ... 4-123

443 MUT96020C........cccciiieeiiieieeceiiee e, 4-155
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F 457 T =g D

4.5

4.6

4.7

4.8

ED i 4-166
451 MU1T95040A ... 4-166
452 MUT96040A ..., 4-242
453 MU1T96040B ........oovveeeeeeiiieeeeeeeee, 4-254

NOiISE GENErator.......cccceiiiiiiiiieee et 4-301
4.6.1 MU1T95050A .. ..., 4-301
4.6.2 MU1T96050B .........ccvvvieeiiieecciieee e, 4-304

RE-DIIVE ... .ueeiiiiiiiiiiiiiieieititeeeeeveee e reereeeeeeeeeeeeeeeeeeee 4-307
471 MUT96060A ..., 4-307

S = 4-308
4.8.1 Eye Contour JITE ....ccovvrvnereneiceeen 4-308
4.8.2 Bathtub BITE......cooeeeee e 4-310
4.8.3 EyeMargin BITE......cccooviiiiiiiiice 4-313
484 PAMBEREITE ..cocooieeeeeeeeeeeeeee 4-315




4.1 TIVr—ar LG

4.1 7I)5r—a L YA EE

TV —arv L 7 ZIAR Y TR =T ORI ICEK RSNDEE T, 7Y
r—vartwlL 2%, FHET 7V r—var&i#h 3% PAM4 PPG/ED Based
System U7 | Single/Multi-lane Test System for PCle with Forced Link —
U7, SI and PAM4 Combined System —=V7", SI PPG/ED Based System —V
7 . Miscellaneous System =V 7 & MY 7 vy =7 ZiEL#) 4% Utility =U7 T
RSV TOVET,

BRET TV — a3 a— RIS LS TT A N E b £,

K411 FHI5r—230FA(aAVDERT

T)r—3y -

e

EEIARA T IUr— 3>

E};'ﬂ‘ TV r—a R EET B DET 2 — AN, FRESH
ATy MIEFIN TN EEI TEET A,

EOAOYMIEDEY 2— LN EEINARE ) A fERT

DIWIART AT Z2yF LT, B a— /Ui E R L T<

t=VAN

BT Uy —ay

TV —var ERET A O 2 — LR, FEESI

Tr ATy MIEEF SN TN TR CEET,

TAAwHyFTHIETT TV r—araid@)L TL7ES 1%
VY,

FPCI=
EXPRESS

Z
7
Y

1
v
E|

Ve
D

b}

E:
TTIT IV r—ar MBI TWBEXIE, T/ OBIERTEEE A,




FHaE TV —a D E

4.1.1 PAM4 PPG/ED Based SystemTI!)7
PAM4 PPG/ED Based System TVU7(Zi%, MU196020A/C PAM4 PPG &
MU196040B PAM4 ED Z#_X—RE LB a— U CEIET 27 7V r—3 g
YDOTAAVINFERINET, TAAEEZyTF LT IV r—ar i@l ET,

4.1.1.1 Standard BERT for PAM47 )5 —3>
Standard BERT for PAM4 77 V/r—yaid, —fix#)7e BERT (Evh=T—
L—RRER) M EMREA AL £,
PAM4 XU NRZ @ BERT #l7E<° RS-FEC I E7/2 L % Kl 355 A1 AT
Vor—vareEEHLET,

JE:
KT IV r— a0t PAM4 B a— Va4 47 7V r— a0 T
TN, TTVr—a Nk NRZ 5 5 OFHlL /TR T,
MU195050A Noise Generator /. 32.1 Gbaud LA FTOR—L —kT
AT 256 OHEEERIELET,

MU196050B Noise Generator /%, 64.2 Gbaud UL FDOR—L—KT
AT 256 OHEEERIELET,

MU196020A/C PAM4 PPG 1%, PAM3 15 5D 7136 KT USB4 #L
R\ 7215 5 D I3 ATRE T,

K7 IV —arZfi 451214, MP1900A O Ay MIEK 4.1.1.1-1 OF
Va—VEEELWLESN, ZHUNADEY 2— R Tl KT 7V r—ay
ITEEL EE A,




4.1 TIVr—ar LG

% 4.1.1.1-1 Standard BERT for PAM4 7 7) r— 3 I2h BT}

ESa—ILIER
AOvhEES ECa—ILE ECa1—ILE
1 MU181000A 12.5GHz > > &A% MU191000A Synthesizer
Yl
2 7. \O"—‘ NS s > =y
MU181000B 12.5GHz 4 &~ —Fr VA4 MU181500B < 225 350E
3
MU181500B ¥ FRiE —
4 A/
AT/
5 Yl
MU196060A 32G baud NRZ/PAM4 Re-Driver
6 MU196040A/B PAM4 ED
7 MU196020A/C PAM4 PPG
TI0
F-0x ;
8 MU195050A Noise Generator )
F-x T
MU196050B Noise Generator L
=
o
7
ES
1k




i

TN r—m DR

KT TV r—varmER#+ 5120, 77V r—yarv 72Nz 5 Standard
BERT for PAM4 7 A2 %%y FLET,

PAM4 PPG/ED Based System l
(NRZ test is also available. ) m
Standard BERT /) BEAT for PCiel-7

X 4.1.1.1-1 Standard BERT for PAM4 7 74— a 885 iE

2K JovyIROER TR
K7 PV r—2ar Tl LR T 7V —ar b L Tk 7 ey 7 REFRorLUET,

MU181000A/8

MU 1960408
[ cocsclecton |
Extemal Recovered
Clock Clock

5
5 |slote
"% 100408

sl

lot 7 Exd Clock Input
MU196020A

[
(29

2 v - AR AL

Gating.

BERT AUTO MEAS

X 4.1.1.1-2 2&JOvIRORTAE

BRT Oy IR OET Oy ey T FTHE YT HE 2a— AT IV r—ard
B E T O W AT RS IVET,

BERT Oy IROET Ay ZIZONT, EZTRETELONPNDONPIET DT
BERT ¥ A7 ARRNEAEL LT <720 ET,
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4.1 TIVr—ar LG

4.1.1.2 BERT for PCle1-77 )5 —L 3>

BERT for PClel-7 77V /r—arid, PCle Mt 5 BERT M REZ 1R
L FET,

JE:
KT IV r— a0t PAM4 B a— Va4 57 7 )r— a0 T
TN, TV —ar Wik NRZ 15 5 OFHflG /T RT3,
MU195050A Noise Generator /%, 32.1 Gbaud UL FOR—L—KT
AT 256 OHEEERIELET,

MU196050B Noise Generator /%, 64.2 Gbaud UL FOR—L—KT
AT 256 OHEEERIELET,

MU196020A/MU196040B O #Eh{FE7R —L —hI NRZ/PAM4 & —K it
TR A 32.1 Gbaud T2 £,

MU196020A (23T, SR A FEZR ¥ —2 1% PRBS. Data, 53X

PClel 5 PCle6 THEHSILD/F—2 DI T, 7
MU196020C TiE, PRBS. Data. L0 PClel 2°5 PCle7 T fil 5
SNDHASH U ARIRCEET, 7
MU196040B |=4502C. BIRATHEA 54— 1% PRBS HEC PClel o
mb PCle6 THASN D/ 4= OHTT, >
MU196040B-005 Z#4i#3%&. PRBS 3108 PClel 75 PCle7 T (D
S — BRI TE £, 1%

MU196060A 32G baud NRZ/PAM4 Re-Driver /4. 32.1 Gbaud A
TFTOR—VL—FCHEHTIHEDOHEEEZRIEL ET,

MU196020A/C PAM4 PPG %, PAM3 5D H 1B XI N USB4
AZHEILL 7-E 5D I ATRE T,

KT TV —arzfi 451215, MP1900A DAy RIF 4.1.1.2-1 OF
Va—)VEEE L LEEW, ZNUANADOFTY 2— UK TIE AT 7V r—ar
ITEZLEE A,
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FA4E TV~ aDRE

% 4.1.1.2-1 BERT for PCle1-7 7 7)) 7 —> 3V [T BEED A—ILERK

AAYrEE EDa1—I)LE EDa1—I)LE
1 MU181000A 12.5GHz > > 44+ MU191000A Synthesizer
F2ix

2 MU181000B 12.5GHz 4 R—F o tHh A4 MU1S1500B < 575
i MU181500B ¥ ZZ5 3 Sovh

AN
5 Ei

MU196060A 32G baud NRZ/PAM4 Re-Driver

6 MU196040B PAM4 ED
7 MU196020A/C PAM4 PPG

T

Yl
8 MU195050A Noise Generator

Yl

MU196050B Noise Generator




41 TIVr—g L5 E

KT IV or—ar w2203, 77V —rartvL72NicdH5 BERT for
PClel-7 7 A2 #H T LET,

PAM4 PPG/ED Based System l
| ==
(NRZ test is also available. ) ﬁ'—
Standard BERT  \BEAT for PLiel -}

fior PAMY

4.1.1.2-1 BERT for PCle1-7 77— a8 Ak

2ETOVIRORT
RT TV r—ar TR ALRT 7V —var ELTRIET my /MERRLET,

MU181000A/B

2 [Shot2
Synthe MUL81000B

MU1960408

Z
7
)
1
v
g
>
D
1
{E

o [Slot 7
bpG  MUL36020A

2 o) - ACOACOAD

e (o Yo (@ R AUTO MEAS RSy ¥ 2 Q0 Anritsu 1 2

41122 £2KIOyIRORRAEE

BRT Oy IROK T Oy e By T THE, BT HES2a— AT TV r—ard
FRER T O W AT REIET,

RERT Yy IHOKE Ty ZIZONT, EZTRIETELONNDONIET DT
BERT 3 A7 AR LI <20ET,




HAFE TV —a  DIRHE

4.1.2

4.1.2.1

Single/Multi-lane Test System for PCle with Forced LinkT!)7
Single/Multi-lane Test System for PCle with Forced Link U7 |Z{%, PCle
BRI OIEEEY 2 — WK CEIES 27 7V —ar DT A3y BNERSh
FT, TAALwHTF LT IV r—var i@l £7,

BERT for PCle1-6 Forced Link7 1) — 3>

BERT for PClel-6 Forced Link 77U/ —v a2 1%, PCle #i#& 5 fH® BERT
HIEREEE R L O Sequence 7% — 2 H Re 214 £,

KT TV r—rarZl# T 2120%, LFOA T va S ETT,
+ MU196020A-z51 Sequence Editor Function

JE:
K7 TV r—ald PAM4 TV a— V% HT27 7V r— 9T
T, TV — a3 W T NRZ (55 O FTRE T,

MU195050A Noise Generator /. 32.1 Gbaud A FTOR—L—kT
AT 256 OHEEERIELET,

MU196050B Noise Generator /%, 64.2 Gbaud UL FOR—L—KT
AT 256 0HEELRIELET,

MU196020A/MU196040B O#EifEAR—L —k%, NRZ/PAM4 £—F
LB TR K 32.0 Gbaud (27205,

MU196020A (23T, #IRATREZR 3% —2 1% PRBS. Data. PClel
5 PCle6 TSNS 2 —BLOY PCle kgD a—REHA]|
(8b10b. 128b130b, 1blb) IZHEML 7=/ 3F—0 DR T,

MU196040B (23T, IR A[FE/R /37— 1L PRBS, Data, PClel
25 PCle6 TEMASNS Z—2BLD PCle Btz a—RHH|
(8b10b, 128b130b, 1blb) ZHEHLL 7= 3% —> DA T, PCle ik
DO a—R AN HELL 7237 — > OfEHTIZ X, MU196040B-z51
PCle Sequence Editor Pattern Analysis 47> ar NUETT,

MU196060A 32G baud NRZ/PAM4 Re-Driver /4. 32.1 Gbaud A
TFTOR—L—FCHEHTIHEOHEEEZRIEL ET,

MU196020A PAM4 PPG %, PCle BU&IZHEL T 27 AN ¥ —20 D
MEMRELZAEL, MW XF == R ATH D ATETT
(Sequence Editor #£#E),

F72. Sequence Editor H&RE TITEIEY = — /L OHEEEEL FTHE
L, =TV ARE = DN ZAIL 7 DRIAA AR T3, dEh#h
Z179121E, MU196020A-z52 Sequence Editor Function for Multi-
Channel A7 arn#EE720E$, Multi Channel #EEDfEH
%1%, 13.3 Multi Channel ##2) #ZBRL T<7ZE0,
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4.1 TIVr—ar LG

KT IV r—a4F, FIT 2 DDl — A TRERR SR B0 ET,

+ MU196040B 7238#i SN CB L%
F 4.1.2.1- 1 DT 2—NVEEEFELTLIZEN, WA OFY 22— VA RS T,
KTV r—a 3B L ER A,

+ MU196040B ME#HIIL UMb
# 4.1.2.1°1 OIHREFEDED a— MRERICHIBBSNER A, 20T (15
DEY 2— R EFH G HLET,

% 4.1.2.1-1 BERT for PCle1-6 Forced Link 7 7)) —2av T BHED 12— )LIERK

(MU196040B & #;8%)
AOYrEES EDa2—ILE EDaA—ILE
1 MU181000A 12.5GHz > > A+ MU191000A Synthesizer
F7-1%
2 7 \"_ R ’IZ N R .
MU181000B 12.5GHz 4 R—hr> ot A4 MU1815008 < #Z53HiE
3
MU181500B ¥y 25 F1iE —
4 A
A4
5 F7-0%
MU196060A 32G baud NRZ/PAM4 Re-Driver
6 MU196040B PAM4 ED
7 MU196020A PAM4 PPG
A4
F7-0%
8 MU195050A Noise Generator
F70%

MU196050B Noise Generator

AT TV r—arziE@h+ 520, 77V —varkL 72Nz s BERT for
PClel-6 Forced Link 7 A2 &%y FLET,

Single/Multiane Test System
for PCle with Forced Link

PCI=>
EXPRESS
BERT for PClel -6
Forced Link

4.1.2.1-1 BERT for PCle1-6 Forced Link 7 74 — 3 8814 &

JE:
K77V r—ar TIEEmOLA LR RENDT SV r—ay—v
N—DF =g 2752y F LU THILET PV r—yaliFoRran s
i,

4-11
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H4E TV aDRRE

4.1.3 Sl and PAM4 Combined SystemT!)7

SI and PAM4 Combined System =VU7 /%, MU196020A/C PAM4 PPG &
MU195040A 21G/32G bit/s SI ED Z#lA G W7oy 2 — W CEIET 2
TIVr—ar DT A PRREINET, TAALZZyFLTT IV r—ar
EELET,

4.1.3.1 Standard BERT for Sl and PAM47 )5 —<3>

Standard BERT for SI and PAM4 77 V/r—ar i, —fi%xA972 BERT &%
REZ TRkl £77,

PCle Genl-5 Base/CEM (Card Electromechanical) Specification Hl/E., <°
NRZ @ BERT BIE/2E % Fhi o5 AT 7V r—ar 2L ET,

F72. Slots 1Z MU196040A/B (2375 L7=354 . PAM4 @ BERT JlI/ES rlfgs
R0ET,

E:
AT TV —v 2T NRZ G5 ORMEIZINA T PAM4 {5 5Ok liZ
EhiT55A1E. Sloth 12 MU196040A/B #4351 TLIEEW,

MU195050A Noise Generator /%, 32.1 Gbaud LA FOR—L—FT
FRHT 56 OHEEEZRIEL T,

MU196050B Noise Generator I, 64.2 Gbaud LA FOHR—L —kT
FEHT25E6 OB EERIEL T,

K77V —ar CIElmE O EEICEREINDGT IV r—yay—
IWN—DF = ar AT X F U TCHIRRT 7V —av 3R
SNETA

MU196020A/C PAM4 PPG 1%, PAM3 15 5D /136 KT USB4 #L
R\ LU 715 5 D I3 AT RE T,

4-12



4.1 TIVr—ar LG

K7 TV r—arZ 3512, MP1900A DAy MIE 4.1.8.1-1 OF
Va— VB WKEEW, 2N DY 22— U Tl AT 7V — g
NEEILEE A,

% 4.1.3.1-1 Standard BERT for Sl and PAM4 7 7) 5y —2aV 2 BRED 12— )LHERK

AAYrEE EDa—ILE EDa—ILE
1 MU181000A 12.5GHz > > &A% MU191000A Synthesizer
Yl
2 7. \O"—‘ NS s > =y
MU181000B 12.5GHz 4 &~ —Fr VA MU181500B < 225 380E
3
MU181500B ¥ Z 25 FHIR —
4 g7
MU196040A/B PAM4 ED
F-0x
5 MU196060A 32G baud NRZ/PAM4 Re-Driver
F-ix
7520 ;
6 MU195040A 21G/32G bit/s SI ED /2‘
7 MU196020A/C PAM4 PPG |
TSy g
F20x 0/)
8 MU195050A Noise Generator A
F-0x 1E
MU196050B Noise Generator

K7V ir—avZig+ 5120k, 77V r—arvL 72N 5 Standard
BERT for SI and PAM4 7 A %4 oF L ET,

= E
Standard BERT
for Si and PAM4

PCI==
EXPRESS'

Sl and PAM4 Combined System

BERT for PCiel-5
and PClet Base

4.1.3.1-1 Standard BERT for Sl and PAM4 774 —<a e 8 ik

4-13



FHaE TV —a D E

4.1.3.2 BERT for PCle1-5 and PCle6 Base7 J!)r—3i 3>

BERT for PClel-5 and PCle6 Base 77U/ —iavid, PCle B EHD
BERT JIEMREZF2HEL F7,

PCle Genl-5 Base/CEM Specification {ll €121 % T PCle Gen6 Base
Specification I E 5L E T,

JE:

KT 7V —a1F PAM4 22— Vi ERT 57 7V r—a0T
TN, TV —2ar Wik NRZ 15 5 OFHflG /TR T,
MU195050A/MU196050B Noise Generator (L. 32.1 Gbaud LA T
DR —L —NCHEHT 55 OHEELRIEL 7,

MU196020A/C & MU196040B LD #Ei{ER—L —hk T NRZ/PAM4
£ —R @ TR K 32.1 Gbaud (2720 F T,

MU196020A/C 28T, BN il Hg7e /¥ —2 1% PRBS. Data. &
W PClel-6 THEHAIND/ T —2DBRITINET,

MU196040B (28T, #4R A[fE/2 ¥ — 1L PRBS L O PClel-
6 CHAHIND/RZ—2DIRITINET,

K77V r—arCRlmoA EHICR RSN T TV r—ary—
VN —DF T —ar AT Ry F U CHILET ) r—a iR
ShEEA,

MU196020A/C PAM4 PPG I3, PAM3 {55 ®H 1550 USB4 Bl
FACHERLL 725 5O I 3 ATRE T,
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4.1 TIVr—ar LG

K7 T Vr—arZ 3512, MP1900A DAy MIE 4.1.8.2-1 OF
Va— VB WKEEW, 2N DY 22— U Tl AT 7V — g
NEEILEE A,

% 4.1.3.2-1 BERT for PCle1-5 and PCle6 Base 7 7) 7 —> 3 [CihBIRED 21— LK

AAYrEE EDa—)LE EDa—ILE
1 MU181000A 12.5GHz > > &A% MU191000A Synthesizer
F2iX
2 7. \O"—‘ NS s > =y
MU181000B 12.5GHz 4 A" —hk> 414 MU181500B < 225 380E
3
MU181500B >4 28 FHiR —
4 g7
5 MU196040B PAM4 ED
6 MU195040A 21G/32G bit/s SI ED
7 MU196020A/C PAM4 PPG
AN 7
Eal 8 5
8 MU195050A Noise Generator r
Foix J
MU196050B Noise Generator g
o
D)

KT IV r—ar @840, 77— areL 72 Nicés BERT for i
PClel-5 and PCle6 Base 7 A %Xy F L F T,

b}

= E L )
Standard BERT BERT for PClel-5
for 1 and PAM4 and PCleé Base

Sl and PAM4 Combined System

PCI =
EXPRESS

4.1.3.2-1 BERT for PCle1-5 and PCle6 Base 7 7 —i 3 2@ Ak
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4.1.4 S| PPG/ED Based SystemT!) 7
SI PPG/ED Based System —U 7 (Z1%, MU195020A 21G/32G bit/s SI PPG &
MU195040A 21G/32G bit/s SI ED Z_X—ALLI=EY 2— U CEIfET 57
TVr—arOTAaryNRRENET, TAar w22y F LTIV r—vark
fLEhL £,
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4.1 TIVr—ar LG

41.4.1 Standard BERT for SI7 74 —<3>
Standard BERT for SI 77 U/r—arid, —fk#)72 BERT I THEGREAHRAEL
3N
NRZ @ BERT #|7E=° PCIle Genl-5 Base/CEM Specification #|7E. USB3.2
FBLUUSB4 Gen2-3 HIERE & F i T 5 EIAT 7V r—rar 2 HLET,

F7-. Slot5 (Z MU196020A PAM4 PPG ##:35 1L 7-54. PAM3 5 50 B
LN USB4 Gen4d HUSIZHEILL =15 5D H S8 "l GE T,

JE:
AT TV r—aAd, T OEDHS AR 522k PAMA {550
FE{L FTRE T
GO0374A 64 Gbaud PAM4 DAC
GO0375A 32 Gbaud Power PAM4 Converter 7
GO0376A 32 Gbaud PAM4 Decoder 5
MZ1834A/MZ1834B 4PAM =12 /\—X /]7
e
KT 7V —aryZ 4 5120F, MP1900A O ATy MIFK 4.1.4.1-1 DOF ‘0/)
Va—LEEE L LEEW, 2NN DT 2— UK TIE. AT 7V r—ar 5
MEREILEE A, 1

% 4.1.4.1-1 Standard BERT for S| 7 U5 —2avIZhELREDS 21— )LIER

AOvrEES EDa—ILE EDa—IILE
1 MU181000A 12.5GHz > > &A% MU191000A Synthesizer
Yl
2 7. \O"—‘ N : N s
MU181000B 12.5GHz 4 A" —Fr VA4 MU181500B < 225 350E
3
MU181500B ¥ FRiE —
4 A/
TI0
F20x
5 MU196060A 32G baud NRZ/PAM4 Re-Driver
F-0x
MU196020A PAM4 PPG
6 MU195040A 21G/32G bit/s SI ED
7 MU195020A 21G/32G bit/s SI PPG
TI0
8 Ei
MU195050A Noise Generator
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Fa4E TIVr—aDiRF

KT IV r—arw@eh 51203, 77V r—varL7XNICHD Standard
BERT for SI 7T A %X yTFLET,

S| PPG/ED Based System
Stard BERT
or Si

[ 4.1.4.1-1 Standard BERT for S| 7 7)o —<avig g AiE

2 JovyIR0OER TR
K7 PV r—ar Tl RET7 7V —ar b L Tk 7 ay /REFRoRrLET,

N
[ Iggs
:
S ynthe|
I -
2 Slet2
Synth: MU1810008
] (o
( Slot
<] @ MU195040A
7 Slot 7
SIPPG [MUL95020A
2
SuU -
]

41412 2@fIJOvIROERTAE

BTy IHDOK T Oy el FTHE, %8 THE2a— AT TV r—ard
BEEFT O ENFRSNET,

BERT Oy IHDOE Ty ZIZONT, EZTRETZLONNONVETOT
BERT A7 L RKRR R L0320 ET,
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4.1.5 Miscellaneous SystemI!)7
Miscellaneous System =Y 7 |ZIE LR DEY 22— WK CEMET 57 7V 7r—
ALY DT A PERRSIVET,
TAAL G By F LT IV r—rvar i@l £,

4151 Expert BERTZ7 U —ay

Expert BERT 77V —a i, FREY = — Uik Z 3 495 BERT #l
TEREREC/ \H — U R AETRD X572 BERT DA ORI EERE/ R E kL £,

KT 7V r—aridniah o Standard BERT 72807 7V r—var bidiE-T,
FEDEY 2— MERRICHITRSNEE A, 20D FEEDEY 2— UK EED
AL ET,

KT TV r—rarziZ@# 51203, 77V r—rarvL 72NicH2 Expert
BERT 7 A2 &4 vF LET,

Miscellaneous System ,

Expert BERT
4.1.5.1-1 Expert BERT 74— a8 Ak

JE:

Z
7
Y

1
v
=
>
)

K77V r—ar TIEEmOA LR RENDT SV r—ay—v
N—DF =g 2752y F U THILET PV r—aliForaSnE
B,

R

Applications

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

Standard BERT ~ BERT for FClel-7
for PAM4

Single/Multi-lane Test System PG

for PCle with Forced Link Ex

BERT for FCiel-6
Forced Link

Sl and PAM4 Combined System i e

Standard BERT ~ BERT for FClel-5
for SI and PAM4 and PCle6 Base

S| PPG/ED Based System

Standard BERT
for gi

Miscellaneous System

Expert BERT

P

ey

PAM4 Control

.['Ec Crontor = O W) Anritsu 16 o7

4.1.5.1-2 Miscellaneous System I!)7
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416 UtilityTy7

Utility V7 TIIAY 7y =7 L#HEEL TEMEST DA 7 b = 7 B L £,
BEIZ2—T 4U7 &L T MX183000A, PAM4 Control Z##) 52 &M TE %
B

Applications

PAM4 PPG/ED Based System PO

(NRZ test is also available.) EXPRESS'
ndard BERT ~ BERT for PClel-7
for PAM4

Single/Multi-lane Test System

for PCle with Forced Link

BERT for FCiel6
Forced Link

Sl and PAM4 Combined System

=
ExF

Standard BERT BERT for PClel-5
for Si and PAM4 and PCle6 Base

51 PPG/ED Based System

Standard BERT
for 51

Miscellaneous System

.74
Expert BERT

MX1 ?UUOA PAM4 Control

.[?EIC E$§ l;‘ E W] Anritsu 16 o»

4.1.6-1 Utility =) 7
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4.2 Synthesizer

4.2 Synthesizer

421 MU181000A/B

MU181000A 12.5GHz > &V A9 L MU181000B 12.5GHz 4 i"—h
YA (LR, MU181000A/B EFEFONET, ) X, MP1900A (2N JjH RIREZR
TITAE 22—V TT,

MU181000A/B i%. 100 MHz~12.5 GHz ® Clock 5% H 1L, ZD1E 5%
MU195020A 21G/32G bit/s SI PPG. MU195040A 21G/32G bit/s SI ED.
MU196020A/C PAM4 PPG. MU196040A/B PAM4 ED 28I AF1&NET,

MU181000A/B 1%, 10 MHz OXHEE B2 H 1L | S22 MU181000A/B
WICFBISELZENTEET, £72. 10 MHz DO EUEE B2/ SR H A LT,
MU181000A/B 4 as iC RIS 2286 TEET,

MU181000B O #fl#HH 22 4.2.1-1 [ZRUET, B OZEAIC W TR, A
A2V =2~ VT H B R TLEE W, A=~ L1, IRD T EETERRT 7

HILNTEET, 7
i : J
. N 55T LB EDOS—YES T T D, r
o |
¥ ABE IR 08— %) 75, s
=
Ve
[2] 12.5GHz 4port Synthesizer 02
1B
_Operating Frequency . 'f/lf
Operation |'\.-'ariable |v| E PLL Unlock
Center Frequency | 12 500 | |’MHZ |V|
Offset | 0 | ppm

_Reference Clock

Source |Interna| |v|

_Spectrum Spread

s5C [OFF |v|
Spread Method |M|
_iitter ‘ J
Jitter OFF
Modulation  Source [Internal |v|
Frequency |ﬁ| He
Amplitude |—1ooo| u

Trigger Source

CH
(f0 > 0.865GHz) —

X 4.2.1-1 MU181000B ilfHE
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4.2.2 MU191000A

MU191000A Synthesizer (EL F, MU191000A EFEONET, ) 13, MP1900A (2
NI A REIR T T A Y 22—V T,

MU191000A %, 100 MHz~16.05 GHz ® Clock 12 5%t 1L, ZDIE 5%
MU195020A 21G/32G bit/s SI PPG. MU195040A 21G/32G bit/s SI ED.
MU196020A/C PAM4 PPG. MU196040A/B PAM4 ED 2 IC A &N ET,

MU191000A 1%, 10 MHz OHEHEEF SA2H I, SRS 2 MU191000A (1Z[F
WIESEHZENTEET, £7/2. 10 MHz DO EHEE S 2 2EN D AL T,
MU191000A Z A/ EHESHIZ RIS TR 2L TEET,

MU190000A O#HIHEE T A X 4.2.2-1 |RUET, BOFEMIZHOWTIL, T
AT =~ VT RBERLU TSN, T ATV —~ )V, RO FIETERT
HIENTEET,

. T2y F LB EO/S—=Y %2y TF 5,
~ U AEAE T EON—=Y GV D,

[1] Synthesizer

_Operating Frequency

Operation \'Pcwe-een 3/4/506/7 (8GHZ) |v| B FLL Unlock
Center Frequency ‘ =l 000\| |'MH2 |V|
Offset ‘ 0\| ppm
:_Reference Clock
Source "Intemal |Y|
:_Spectrum Spread
sse OM (Int Ref) |v|
Spread Method "Down |v| Deviation |'5000 ‘v| ppm

4.2.2-1 MU191000A ilfE & E
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4.3 Jitter Modulation Source

4.3 Jitter Modulation Source

43.1 MU181500B

MU181500B Y& 253 5 (LA F. MU181500B LFFUNET, ) 1. MP1900A
WCNIRATRER S 77 ALY 2 — /L TF

MU181500B IZAS1&NT=r a7 F2I3NEZ 0y 2126 LT, IRDD 2% f)

MU= a7 %58 B L ET,

SJ: Sinusoidal Jitter BRI S »H

SSC: Spread Spectrum Clocking SO ANNNIIN: A=
- BUJ: Bounded Uncorrelated Jitter AR #
- RJ: Random Jitter TN

Ext: External Jitter S &

MU181500B Dt /17wy 2% PPG (AT HE, Py FafHMLIZ G 5D vk

AR ENTEET, MU181500B OFFEIL FRio LB TT, T

-

. 800 MHz 76 15 GHz 02715217 SJ. SSC. BUJ. RJ % BRI AN mTaE j;
[FC MP1900A (23555172 MU181000A/B %713 MU191000A &HEEh/E ]

T HE g

© BHEM EIITE RICHLEESN D BT O E vy 7 & T AT RE NS

D

i

MU181500B O#fEmimd LEICE Ty H B LT ay 713t 508 % D300 f
EINTWET, ZORF L ZXyTT5HE, xS T 5% EHE B M FEicFEr
ShET,

MU181500B OEEE EZH A 2 DR ZAZDWTEBLET, 3oV T
WX, AV AT — VTSR TLIEEW, AT =~V RO J7E
THFRTHZENTEET,

. A F LU TIHBHE EO/R—Y%2yF T 5,

c RURBMECITEE EOR—YEHE IV I,
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F 45w TV DR E

SJ1. SJ2 7 RaY

EZR Yy 2O EEZLET,

HEWEHEFE 4.3.1-1 ITRLET, 2. SJ1 B

W SJ2 DR EHHZX 4.8.1-1 \IRLET,

5 4.3.1-1

MU181500B SJ1, SJ2 D& EIEH

I5H

HRE

SJ2 Mode

SJ2 DFAETIEETIVEAET,

Frequency

Do s TR ECE He WA CREEL ST

Amplitude

KRz Ulp-p BAZ CRELET,

[4] Jitter Modulation Source

[4] Jitter Modulation Source

sJ2 M ssc el (pus Nl (R0 il | = Nli

ST Of [ ' on |k o JEmN o JEYEM O J=X Orf |

10 Hz | 33000 Hz  0.000 Upp | 0.000 Upp 10 He 33000 Hz 0.000 Ulpp 0.000 Ulp-p
0.000 Ulpp | 0 ppm | | | | 0.000 Up-p 0 ppm | 1 | |
Clock Source Clock to PPG Clock Source Clock to PPG
> Unit1:5lot2:MU181000B. Halfrate (MUX} ———» _ > Unit1:Slot2:MU181000B, Halfrate (MUX) ———
| 6 250 000 kHz 12.500 000 Gbit/s 6 250 000 kHz 12.500 000 Gbitfs
Ref Clock Ref Clock
\ L ‘ >
6 250 000 kHz 6 250 000 kHz
AUX Input Clock AUX Input Clock
Lol Sub-rate Clock z Sub-rate Clock
| 1/8 > | 1/8 >
m B =T R
Frequency | 10 ‘ Hz 5J2 Mode |SJ2 via MU181000 |Y‘
Amplitude | 0.000 ‘ Ulp-p Frequency| 10 ‘ Hz
( 0.000) ps p-p Amplitude | 0.000 | Ulp-p
( 0.000) ps p-p

Jitter Amplitude (Ulp-p)

10001 0001 001 a1 1 0
Modulation Frequency (MHz)

4.3.1-1

2
2
=)
L)
k-1
=
=
-3
£
<
g0
E
E

1 00001 0001 00 o1 1 10 100150 1000

Modulation Frequency (MHz) -

MU181500B SJ1 (&), SJ2 () DEREEE
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4.3 Jitter Modulation Source

SSC REY
AT NI LB vy OREELET, REHEEZR 4.3.1-2 (ITRLET, iz,
SSC O EMHEH AKX 4.83.1-2 |IRLET,

# 4.3.1-2 MU181500B SSC M&EIEH

IR HERE
Profile 253 Profile % EL £ T,
Type PEBOT R ELE T,
Frequency R A R ELET,
Deviation JAR R AR ELET,
Offset MU181000A/B 7% MU191000A O & ¥4~ >
e ppm BAL CTRRELET,

[4] Jitter Modulation Source

s N s N RGN - - W - Z
10 He 10 He 0.000 Ulpp| 0.000 Ulp-p ]7
0.000 Ulpp|  0.000 Ulp-p| | | | ' /;A
Clock Source Clock to PPG ]
T . . ~
> Unit1:Slot2:MU181000B | 654G PPG ———» N
12 500 000 kHz 25.000 000 Gbity/s » g
Ref Clock Ve
| 1 D
12 500 000 kHz j:u':'
AUX Input Clock R
ol vt Sub-rate Clock 1/,3
| 1/8 )
e 1562 500 kHz
Profile |Tiangular |v|
Type |Down |v|
T —— Offset 0| ppm
Frequencyl 33 000 | Hz

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

(1-3)Fc ¢

Time (s)

4.3.1-2 MU181500B SSC D&% E EIm

4-25



FHaE TV —a D E

BUJ RE>
PR X ORTEEZLET, R TCHBAF 4.3.1-3 (IRLET, T2, BUJ
OFEEEEX 4.3.1-3 1IRLET,

# 4.3.1-3 MU181500B BUJ ME&FIEH

HH HaE
BUJ/SJ3 Mode Uk (BUJ £721% SI3) ORAFIEEZGINEZET,
PRBS PRBS Offffa ik ELE7,
Amplitude KRS &% Ulp-p HAL CRELET,
Bitrate BUJ OZ ey - — b ELET,
LPF H—NAT AN ELE T,

#* 4.3.1-4 MU181500B SJ3 ME&EIEH

I5H HaE
BUJ/SJ3 Mode Vv (BUJ E£721% SI3) ORAFIEEYIVEZ £7,
Amplitude KRS &% Ulpp HAL CRELET,

[4] Jitter Modulation Source

s G s W ss W , N =
10 Hz 10 Hz 33 000 He
|. 0.000 Llp—pJ | 0.000 LIp—pJ | 0 ppm| |

0.000 Ulp- p |
Clock to PPG
64G PPG —————»

32.100 000 Gbl‘t.'s_}—b

Ref Clock
R

1
|_ 8025 000 kHz. >

Sub-rate Clock
—_—

1/8
|_ 1003125 kl—k_l'—’

Clock Source
Unit1:Slot2:MU181000 |

"]
8025000 kHz

AUX Input Clock

BUJ/SI2 Mode [EIUJ |v|
PRES [PRBS? |v|
amplitude | o.ooo\| Ulp-p |'M‘| ps p-p
Bitrate | 12.50@ | Gbit/s
LPF |fDFF |v|

X 4.3.1-3 MU181500B BUJ @ [Ede:]

kg
il
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4.3 Jitter Modulation Source

RJREY

TUH LA DFREELFET, R EHEE A2 4.3.1-5 \RLET, £ RJ O
EWEAZX 4.3.1-4 (ITRLUET,

#* 4.3.1-5 MU181500B RJ MEXFEIEH

I5H HeRE
Filter DA B ERIRT D27 AN R ELET,
HPF INAINAT AN TR TELET
LPF = /RAT A NAERELET,
Amplitude KRS &% Ulpp HAL CTRELET,

RMS Convert L7z BER (2> T p-p & RMS D2 #afk %k

PRTELET,
Amplitude LF | Filter O35 PCle MHAT. AEJE B0 5 Kl
BEERELET,
Amplitude HF | Filter O35 PCle OBAT. w8 B0 5 Kl >
BRERELET, 2
Default Filter D#7E45 PCle DA 1T, Amplitude LF & J
Amplitude HF Z#IHIEICRELET, /?
N
=
;
7
G2

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 to PPG
Halfrate (MUX) ———»
25.000 000 Gbitfs

Clock Source
‘| Unit1:Slot2:MU181000B

12 500 000 ki l

Ref. Clock
171 >

12 500 000 kHz
Sub-rate Clock

|
AUX Input Clock

1/8 >

l 1562 500 kHz

Filter |User

M
HPF |OFF || tpE |oFF |*]
Amplitude | 0.000 | 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)

4.3.1-4 MU181500B RJ &% 7E &l E
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Clock Source R4
DB EIRENT ey R ERELET, X EHBE AR 4.3.1-6 (IRLET, F
7o 7ay 7 RO E M H %X 4.8.1-5 ITRLET,

% 4.3.1-6  MU181500B Clock Source D FEHE

HH HaE
Clock Source sy g BIRAIERLES,
Center Frequency | MU181000A/B F72i3 MU191000A D& ##% kHz
B TRELET,
Offset MU181000A/B 7=/ MU191000A o J& %4~

T ppm HALTRELET,

Reference Clock MU181000A/B F7=1% MU191000A D REHEI %
WIRLET,

[4] Jitter Modulation Source

10 Hz 10Hz ~ 33000Hz 0.000 Up-p 0.000 Ulpp
| 0.000 l.Ip-pH 0.000 Up-pH 0 ppm“ H H ‘
Clock to PPG
—_— Halfrate (MUX)
| 25.000 000 Gbitfs
Ref. Clock

1/1 »

| 12 500 000 kHz

Sub-rate Clock
'3 >

1/
B . — rera

AUX Input Clock

Clock Source [Unitl:SIotZ:MUlSlOOOB |v|
Center Freguency | 12 500 000\| kHz
Offset | 0| ppm
Reference Clock [Internal |v|
Calibrated Module S/N [ 1A00000002)

X 4.3.1-5 MU181500B Clock Source M &% 7E [
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4.3 Jitter Modulation Source

Clock to PPG R4

PPG (MU195020A F7-1% MU196020A/C) 3L MU181500B % # B SHC
WHEE | PPG IZta 3527y 7% ELET, Clock to PPG X & i 4 [X]
4.3.1-6 I RLET,

[4] Jitter Modulation Source

sJ1 “3.12 “ssc WBUJ WRJ WExt \

10 Hz 10 Hz 33000 Hz 0.000 Up-p 0.000 Ulp-p
| 0.000 Llp—pH 0.000 Ll'p—p” ] ppm” || || |
Clock Source
— Unit1:Slot2:MU181000
|_ 12 500 000 kHz
Ref. Clock

1/1 »

|_ 12 500 000 kHz >

Sub-rate Clock
1/8 >

|_ 1562 500 kHz .

AUX Input Clock

Clock to PPG

( 25.000 000 Gbit/s) 7
|'Half-rate (MUX) |v| 70
b‘

|
_ N
4.3.1-6 MU181500B Clock to PPG D% H H& i
o
1

fE
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Ref. Clock R2>
Reference Clock Output IR/ XZH1E&ND7 0y Zi ELET, R IE
F A3 1-TIORLET, o, Z7uyZIRORE R HEA M 4.3.1-7 ITRLET,

% 4.3.1-7 MU181500B Ref. Clock Mk B

IHH 161

Divider a7 Dy EEFRELET,

[4] Jitter Modulation Source
10 Hz 10 Hz | 33 000 Hz 0.000 Ulp-p|| 0.000 Ulp-p |

Clock Source
» Unit1:Slot2:MU181000

Clock to PPG

Halfrate Inﬂ '::

et

Sub-rate Clock

AUX Input Clock

Reference Clock
( 12 500 000 kHz)

Divider 1/ |'1 |v|

4.3.1-7 MU181500B Ref. Clock 0% € BEm
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4.3 Jitter Modulation Source

Sub-rate Clock h4>
AUX Output =x7Z I hEnb7uy 7% ELET, X EHH AR 4.3.1-8
WRLET, £, 7y 7RO EmE 2 X 4.3.1-8 [IZRLET,
* 4.3.1-8 MU181500B Sub-rate Clock W% FIEH
EH HaE
Divider a5y Bk EFRELET,
Amplitude IRIEZRELET,

[4] Jitter Modulation Source

ST O R On RS On PR On EWER On =

10 Hz 10 Hz 33000 Hz 0.000 Ulp-p  0.000 Ulp-p
|. 0.000 I..Ip—p.| | 0.000 Llp—pJ | o ppm | | X | | |
Clock Source Clock to PPG
» Unit1:Slot2:MU181000 Halfrate (MUX) ————
|_ 12 500 000 kHz | 25.000 000 betfs_}—’
Ref. Clock ‘70
mw——— > -
|_ 12 500 000 kHz_)—’ i
AUX Input Clock - /y‘
Sipe Gk v
Sub-rate Clock \‘3
( 1562 500 kHz)
Divider 1/ | 8\| %%
Amplitude | 0.7oo\| Vp-p 1E

4.3.1-8 MU181500B Sub-rate Clock 0% 7 B E
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44 PPG

441 MU195020A

MU195020A 21G/32G bit/s SI PPG (UL F, MU195020A EFEONET, ) 13,

MP1900A \[CNJE ATREZR T T A FY 2— /LT3, MU195020A (X815 15k
#iPHN T PRBS 7% —>  DATA /X% —> ZeroSubstitution /¥ —., Mixed
IH—r PAMA4 " Z—r BEW Sequence /¥ — 2 DFFE/ K — U BB E T
E3x

MU195020A 1Z&FEIFA 7 T a DA FRETHY  KFET 4 XV G HEAR .
FAVHVEEHEY 22— BIOT A AOHFFER3085E @ L TovE
j‘o

MU195020A O EAEE E 12D 4 D27 1 [ OBEREIZ DWW TCRIFL 97, %4
THEEH DI OWTIE, T AT =2~V T EBRL TSN, A7) —
ANV T I RO FTETEIRTDHIENTEET,

. A F LU TCIBEE EO/X—V%XTF 5,
« U REETCITE o=V EEI) 5,
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44 PPG

4411 BREEEOHEK

44111 Output®# 7
Data BELW Clock /1% ELE7, Data 551X MU195020A @ DATA
Outputl F721L DATA Output2 =2 r7¥ 5B H &, Clock 18 5% Clock =%
7B ENET, 20X 7 Tk, EIZ Data {55 Clock 1§ 5D H 1A
F7 ARG, Eyvh— el o ENTEET, [[B Output] #7 %X 4.4.1.1.1
1IRLET,

[7]1 21G/32G S| PPG [aELeDS |V c: OFF

_—Output
Bitrate | 28.000 ooo‘| Ghit/s
Output Data @ |'0N |v| Clock |'0N |v|
=i @ m m Ext ATT Factor @
Defined Interface @ |'Variable |v| | 0‘| dB ;O
JE— — |
Amplitude @ 1.000 | Vpp 1.000| Vpp )
|:7:| , — 7a
Offset @ M| 0,000V |vth |v| 0.000| v ]
J— ; : ' v
Half Period Jitter @ | o 3
L) o
7
1k
({8
Delay W EI @ mur | o‘| ( Jps | 0.000‘|
Jitter Input @ m m | 0\| mul

4.4.1.1.1-1 MU195020A Output 27
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4.41.1.2 Emphasis 27
Data 15§ 5121195 Emphasis 3% ELE 9, FEFHEICHEHLL 72 Emphasis
WAy A 75HELET, [B Emphasis] #7 %X 4.4.1.1.2-11TR/LET,

[7]1 21G/32G SI PPG c: OFF

B Output |® Emphasis |B Pattern | Error Addition | Pre-Code | Misc1 | Misc2
0 Channel 0 IS1 0
O M Off | | O |
] - —
i 2] 3] 10

= —
e 1] 2] 3] -0

Manual
Setting

File Operation Recall Store Initialize
Standard/Preset @ USER ¥ | - |De-Emphasis ¥ | - |Presetd v
Amplitude 1.000 | Vep

Cutput Monitor

Pre dB @
Simulated Pu
Cursor3 0.000

Cursor2 0.000
Cursorl 0.000
Post
Cursorl 0.000
Cursor2 0.000 ~ =777 )| Va Vb Ve Vd Ve VE Vg Vh Vi Vj
Cursor3 0.000
Cursord 0.000
Cursors 0.000

Cursoré 0.000

4.4.1.1.2-1 MU195020A Emphasis 27
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44113 Pattern4 7
RS OBBRBIUOREEZLET, RE X —12F, LT 6 FfEE
ECTEXET,

PRBS*

ZeroSubstitution

Data™

Mixed

PAM4 (Combination Setting T Inner module combination @

Combination Z5X EL CTW55E)

Sequence (MU195020A-x50 Sequence Editor Function 2AZEHEINL TS

ey

. TV —TarEEI L2 IC Test Pattern T [Datal %@L T

Pattern Loading 735 T L CW254, [PRBS] & [Datal #00&xrz&
FNTRF—2% Load 75ZE72<, PPG b HI /1&415 Test Pattern 23E

HIZOWEDVET,
7
— S — 7
(B Pattern] #7 OHEE#X 4.4.1.1.3-1 [T RLET, )
[71 21G/326 SI PPG [REeSlRd  c: OFF J
)
B Output |B Emphasis @ Pattern | Error Addition | Pre-Code | Miscl | Misc2 ‘5
Ve
TestPatternEl[PRBS |v| LogicEl[PDS |v| Bit Shift |"_bit |v| %2',%

({8
Length ® |'2“15-1 |v| bits

Mark Ratio @ |'1;'2 |v|

X 4.4.1.1.3-1 MU195020A Pattern %7
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4.41.1.4 Error Addition & 7

Data {5 5 (AN 227 —DA > A7 BLOTT—L—baRELET,

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

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

Error Addition E

Bit/Burst |ﬁ| Burst Length |71| bits

Source |internal v|  variation [repeat |v|
e e 0 (o« [EE)
rate I: ]

4.4.1.1.4-1 MU195020A Error Addition 27

44115 Pre-Code %7
DQPSK iZxf it E 572812, DATA %#[X] 4.4.1.1.5-1 @ Pre-Code #@EEXI D LD
WHEBEL, TR EEZLET, [Pre-Code]l #~7 O##EIX. Combination
Setting ¢ Inner module combination ® Combination %% &L T\ E 1T

FATEET,

Phase Modulator
or its equivalent

>

®4.4.1.1.5-1 Pre-Code & (DQPSK)

Error Addition | Pre-Code

Pre-Code E
Type |'DQPSK | v\|

Initialize Data |'1 |v|

4.41.1.5-2 MU195020A Pre-Code #7J
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44116 Misc1t 27

B4R, RO ES, M A N EFHELET, [Miscl] #7 D
REHEAHZE 4.4.1.1.6-1 \TRLET, Miscl] #7 O EIL. MU195020A O
Datal~2 CTHIHEDORETT, F—UEIZEDAER TN, Datal DR EITHEALE
Lij‘o

441161 FHFEHEAB

IHH &R
Pattern Sequence R ARF— DERFIEERELET,
AUX Input B I REZ R ELET,
AUX Output MBI IR REA R ELE T,
Gating Output BAI T RSN ERELET,

[7] 21G/32G Sl PPG Datal|v c: OFF

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

_Pattern Sequence

Pattern Sequence ’Repeat |v| Gating Output |'DN |v|

Pattern Length >< e >< X%X X

Gating Cutput

Pulse Width <—>| 128 | bits

Delay © | 128 | bits

4 »
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

4.41.1.6-1 MU195020A Misc1 27
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44117 Misc2 27

Iy DEFEIRLE Y M — bR EZTHIENTEET,

[71216/326 51 PPG BLIcRg  c: OFF

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

_Clock Setting

Clock Source
Bit Rate
Output Clock Rate

Operation Bitrate

[External |V|
28.000 000] Ghit/s
|Ha|frate |v| Input Clock Freq

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

—Noise Setting

Noise Generator

Offset

|'Not use |v|

0.000] dB

4.4.1.1.7-1 MU195020A Misc2 27
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4412 HAOME3TI—ADHKE
HIIA BT 2 — 2% E T HI21X, MU195020A #:{E®EE O [Output] #7 %
HoFLET,

[Output] #7Tix, Data 3L Clock HHZFHELET,
Data 1§ 513 MU195020A @ Data 217 ¥ HH71E4, XData {8 513 Data
axuENLHNENET, £z, Clock 1§51 Clock 2740 b T1&ET,

44121 T—HDHRE

B Output |B Emphasis |B Pattern |Error Addition | Pre-Code | Miscl | Misc2
. Output
[2] —P Gitrate | 28.000 000‘| Ghit/s
[3] Output patam(on  |v|  clock[on  |v| @ [4]
[5] e OFF Ext ATT Factor @
[7] Defined Interface @ "Var\able ‘v| ‘ 0.000 | e [6] 7
\ ) | ) o
[8] Amplitude @ 1.000‘| Vpp 1.000] Vpp 5
9] Offset @ m\ vooo|v (wn |v| L oo00| v ’r
[10] Half Period jitter @ ( o J
| ) N2
[1 1] Glitch-free OFF 3
o
ooy m oI @[ o] Ow[ o) 1
litter Input ® | Relatie | D‘| mul ,ﬂz
hal I D

441.21-1 Output 27

Delay & MU195020A-x30/x31 23BMS IV TWAEAIZRRSINET,
(1] T2 ET LT vV EBRLET,

[2] ey ZfGIEA [Externall OFE. T —XDOE v —IRFEREINFET,
say Z7BEETR2Y MU181000A/B 7215 MU191000A D4, T —H D
By b —hEfETEET, i£L<1314.4.1.24 P —FDOREE |,
[4.4.1.8.1 70y 7 DRXE | Z S L TITZENY,

8] F—#HhEZRELET,
AR EITRIREZ MU195020A (2R3 57 —2H ok E T,
EREd T HA  AREDIFNICA= 22— N — |2 THBR KD
Output =7 ( WL TLEENY,
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JE:

[4]

JE:

(5]

(6]

H AT DR EIZL T, %ﬁ‘iﬂﬂHﬂﬂ%ﬁ%%ﬁﬂi%éﬁ“(biﬁ%‘%hiﬁ&)@
F9, RS D7D WWRIERF R DA 2T = — AL E R
HA%ERTET 50, HEED Level Guard 2% EL TZEW,

PCML, LVPECL, NECL%E#&'U‘: B, MU195020A O H31©
I E R R OSBRI LT BIEDS MDD A H
T2 — AR B TR WA BHE T G a L CLEI %
NRHVES, T AL HT 2 —AFER—EHL TN IERL TS
VY,

Hilk®> ECL #—3I%—2%E AL CH AR ABLIAIL-54 . EE
Urx2) biﬁx‘é_}:b%‘ﬂifﬁ\ FIUT ECLZ—I3—ZDOf5
IZEBHDOTHY, MU195020A O NI ENRH LD TIEHY E
A,

External ATT Factor Z#%E T 2% A i ERINZ MU195020A 4%
HEHEDMNZEET T R —F PRSI TND AR VT HERL T
I3, BET v T R —F BRSNS R, External ATT
Factor CTHELTIEMIVG/NSWHEMEOEET v T r—F ot
e oL, I EMEBSETLEIBENLRHET,

a7 e ELET,

F{EE Y R —MNZ Ko TE, 7y A4 7R EL THE+ mV D7
oo G ENHEIENDZENHNET,

Level Guard Zs% ELET,

[Setup] #%vF 3 %L, Level Guard #1795 Amplitude (Mg D i KAH) .
Offset Max (Voh) (47 & h® High L~V D KfiE) & Offset Min (Vol)
7t vb® Low L~V Of/ME) OBRENTEES, ZIUTED, HELL
DB E RGN INSIRNIINTTEET,

[6] @ External ATT Factor 233% ESILTCWAEE, Level Guard D E
(3 MU195020A EHHIE ED NS NVIZ B ET T F—Z @i % O
Amplitude. Offset Max (Voh). Offset Min (Vol) % EMEDOH 1L~ %
FIRLET, £, EET v 7 R —F &k LV R CHEHLET &
R EME R DE FRH IS ET,

External ATT Factor ZiX EL£7,
MU195020A ® Data, XData /1217 X DINERIZE ET > T F—H o
L% .ET/TZ\ L DA AR L CTHEH E X R~ D E E %
%TL&T X EHPHIZ, 0~40 dB. 1 dB X?‘y7°f§51"7£'(%i@”o
Defined Interface “C Variable ISV ER%E LT3 02Uy hSH, 3%
BT 720 E T, 72, External ATT Factor-Amplitude\ FT7 v
IRV TINZFEREILTOWAEIX, 77— @il % ORE, 47ty Miz
FORLTNET,
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[71 Defined Interface Z#% €L £,
Level Guard % €20, BIRTERWEBRHIIGERHVET,

*®44121-1 IRIEHTEE

EHE &g | A7tvk Vth
Variable — -
PCML 0.5V +3.05V
NCML 0.5V -0.25V
SCFL 09V -0.45V
NECL 0.8V -1.3V
LVPECL | 0.8V +2.0V

[8] Data, XData HBEORBAHRELET,
Level Guard %/ESC, 472y " EMIC LR EFRPHNE DV ET,

[9] Data, XData @047 £y b EL£T,
ARE RGP —z,ooo—@~+3,300—@ V.0.001 VA7 7/ CHRETE
9, £/, [AC OFF] #%>7 LT [AC ON] (29%&, AC #5GCTHIZIN
TEET,

[10] & —#H 711 5™ Half Period Jitter i E&1TVVET, ZORTEICED, 7
ARG =BT 5E . K 4.4.1.2.1-2 DXEHIZ Cross Point 205 [H i
FANCHEEGTHZLNTE, WIHME 0 THVEI T A/3F— DIRINELL 7

VET,
% 4.4.1.2.1-2 Half Period Jitter 5% X &0
REE BERTVT
—100~100 1

/
\

4.4.1.2.1-2 Half Period Jitter %7

E:
MU195020A 5 —#H BT, IRDEH72/ 37— Tl HIRIE
PRI 50 BIR T LD, A7y hEE Vi) DEITIHIERHVET,

5us LECO"(F213“17) MEfELIZHEDK) 5 us KD 2 —
DD B =% LT 0” E2 X1 O AL > TERE
NARREMERHVFET, T2, N—AMIZ— U B> TH RS
NDAREMERHY FT,
=N 12 UNDRE—
Half Period Jitter % 21 LA FF7213-21 U TIZRET AL AITER
R SN N ERHVET, ZORERMMATITA T rAT—
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T ORI EBIRAI LB 280, lEEXyI 7L —Tar LT
THZEEHELRELET,

[11] Glitch-free ) ZFXELET,
WHE . SSC ZFEI R L7=HRRIZ 2 — DBl U 1203 — B IE F0F3, ok
HE%Z ON [T 2Z& T, SSC FIFHITE CTHI ) 3Bl 3712 32— 3
ESINIDE=S SY N ol et/ )=

44122 Delay DHRE
MU195020A-x30 F£721E MU195020A-x31 F M7 %. Clock 77125t L T Data
H A OB Z AR HIIC A S & £,

Data Out i X X

ClocklZxtL. DataDitHEE R D EMNTEET,

i

Clock Out .
1
|
4.4.1.2.2-1 Delay %7%F
171 2161326 51 PP c: OFF
B Output EI Emphasis EI Pattern |Error Addition | Pre-Code | Misc1 | Misc2
—Output
Bitrate | 28.000 000‘| Ghitfs
Output pae@(on  |v|  cock[on  [¥]
el ]G OFF Ext ATT Factor @
Defined Interface |’\.'ariab|e |v| | n“ dB
Amplitude @ | 1.000‘| Vpp [ I.DDD\‘ Vpp
Offset @ AC OFF | 0.000‘| v |'vth hd 1 o.ooo‘\ v
Half Period jitter @ | u‘|
[1] ooy w o[ WGBS @ma| o (e[ oo|e [2]
8 S L

| ] [
4.41.2.2-2 Output 27 M Delay & 57FE

[1] [Calibration] #%>FLE,
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(2]

ZDORE %Sy T T HZET, M FIRTERERED Calibration 7S EITIALET,
BIRE A AL EE, B BEE R LcLX, E3EBRENE LU L
X7pL | Calibration HELE7 7 — AN R L7212, [Calibration] %4
FLTEITLTLEENY, Calibration (%, BXZ 1 LA FTHKR TLET,

Delay (27 #H% mUI AL 721X ps AL CRRELE T,

<mUI Bf7EE>

—1000~1000 mUI £T% 2 mUI A7 v 7" Z LR ETEET,
2 ch Combination F72(% Channel Synchronization FZ{TIFX, —64 000
~64 000 mUI £T% 2 mUI A7y 7 T LICRETEET,

<ps HNLEF>

2 mUT fH Y J DR T8I ps B CRREN TEE T, X EH#PHIZ—1000
~1000 mUI % ps HAZIZHRE L2 E T,

2ch Combination %£7-/% Channel Synchronization F1TREIE, —64 000
~64 000 mUI % ps HALICHE L7220 ET,

& 4.4.1.2.2-1 Delay % FE &

7z
R it
EvkL—b EE 2ch Combination /]7
Channel Synchronization B <
32.1 Gbit/s —-31.14~31.14 ps —1993.74~1993.74 ps ;
25 Gbit/s —40~40 ps —2560~2560 ps 0%
2.4 Gbit/s —416~416 ps —26665.6~26665.6 ps 1%
[8] YuXATIOREELET,

[4]

JE:

Uy ERINT Iy i ANT1T 55 E1E, Delay @ Jitter Input % [ON]
IZLTLESNY,

[Relative] 1%, BIEEDOFR EMAEZ A 0 ELTHAEIZTIH A
HoFLET,

BB NEboTmBEE ., STRITEESLENE Db HE 1.
Calibration #5277 — LN HATLE T, ZOIREET Calibration %3
1L G, BE O E LR ERENKEZLBRDIGENHVET,

MU195020A OALAHER BT mUI AL 2 NFREEHEL L TVET, 2072
O, FEHAEETETLHE, ps HALTRRINTODIENEDYET,
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1 —1

Combination B%, Channel Synchronization B0 Delay %%

D MU195020A Z Ay MIHEEFEL TWH54A . Combination <X° Channel
Synchronization FE/THHZ, X 4.4.1.2.2-3 DINHEET v /LD Delay %
AT ZEZ HZENTEET,

Channel 1 Data Out i X X X

i Channel 2 Data Out/ZxtL T. Channel 1 Data Out
i DEIEERDHCENTEET,

Channel 2 Data Out i

4.4.1.2.2-3 Combination B Delay %%
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44123 CYRERSINETEANTHHEEDRE

VRSN vy 22 N ST %5613, MU181000A/B F7-i%
MU191000A &, MU181500B Zfli AL £9-, £ 2 — /L OHERHE,
TMP1900A 7 FNIHVT 4T FFA4Y-R T T77 A EY 22— VI
FIo, 13.2.3 Pv2afMT 256 122U TLIESN,

- Delay ® Jitter Input % [ON] (ZLET,

* Delay @ Calibration ZFET 425513 AJUEHOV v 2R E BASHIZL
ES5 a8
Combination Setting ##% &7 5% 1%, Combination %72/ Channel
Synchronization (ZFE T DR, 2y A Z AT L TTZS0,
Combination F7213 Channel Synchronization 7% &R T, AJJEH %%
25 A, B EEE 2 T-HEZ Delay @ Jitter Input % [ON], ¥ &%
iz [ON] LV FNETRIEL TZENY,

Delay m IB @y | 0| ps | 0.000 |

Jitter Input @ OFF [ Relative ] | D| mid

4.4.1.2.3-1 Output 27 M Delay XE
2
Delay @ Jitter Input 2% [OFF] OF%, Vo ERsni=ravraz A
N HE AR REERDGERHVET,

-
7
)
7
v
=l
N
D
5
fF

UvHERENT vy ANJ1THE, Delay 727 A RATLIZD, AR

RIERRAENRKRERSTT 5B BHVET,
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44124 EvhL—tOERE
a7 GRS MU181000A/B, MU191000A F7-i1% MU181500B D54,
T A OB R — R ETEET, OOy ZHERIR O E F kX
[4.4.1.8.1 70y 7O E | 2SR TITZIN,

[7]121G/32G SI PPG [REI=RA |V c: OFF

— Output

[1] Bitrate |J\.-'E|riable |v| | 12.500 000‘| Ghit/s 4—’—-[2]

X 4.4.1.2.4-1 Output#7 EvkL—rEEH

[1] vy r7i#ia)REA MU181000A/B. MU191000A %7213 MU181500B D5
A . Preset OFMEY AN (F 4.4.1.2.4-1) 7HiEIRE-1T [Variable] LV
EEOE YN —NMIRETDHIENTEET,

[2] Preset EIREFHIE YR —INFRENET, [Variable] EIRERIH 1L
r—RDORRENRTEET,

JE:

MU181500B D27y 745055 MU181000A/B F721< MU191000A @
BB DI, By — iR ETEET, MU181500B (24057 my 7 A
L723E13. PPG OE YR — MR ETEEH A,

+£4.4.1.2.4-1 EwkL—F Preset {R#&1E

Preset 3R1&1{E Bit rate [Gbit/s]
0OC-48/STM-16 2.488320
PCle 1 2.500000
InfiniBand SDR 2.500000
OTU1 2.666060
DisplayPort HBR 2.700000
SATA 3Gb/s 3.000000
XAUI 3.125000
4G FC 4.250000
USB3.0 5.000000
InfiniBand DDR 5.000000
PCle 2 5.000000
DisplayPort HBR2 5.400000
SATA 6Gb/s 6.000000
HSBI 6.250000
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£ 4.4.1.2.4-1 EwkL—h Preset 3REIE (=)

Preset R & Bit rate [Gbit/s]
PCIe 3 8.000000
DisplayPort HBR3 8.100000
8G FC 8.500000
0C-192/STM-64 9.953280
InfiniBand QDR 10.000000
USB3.1 Gen2 10.000000
USB4 Gen2 10.000000
DisplayPort UHBR 10 10.000000
Thunderbolt1 10.312500
10GbE 10.312500
10G FC 10.518750
G975 FEC 10.664228*2 ;0
OTU2 10.709225*2 gA
10GbE over FEC 11.095700 \]
10GFC over FEC 11.316800 \g
SAS3 12.000000 0/2
DisplayPort UHBR 13.5 | 13.500000 17/;5%
16G FC 14.025000
InfiniBand FDR 14.062500
PCle 4 16.000000
USB4 Gen3 20.000000
DisplayPort UHBR 20 20.000000
Thunderbolt2 20.625000
SAS4 22.500000*1
SAS 24.000000*1
InfiniBand EDR 25.781250%1 *2
100GbE(25.78x4) 25.781250% 1 *2
100G OTU4 27.952496™1 *2
32G FC 28.050000*1
PCle 5 32.000000*1
100G ULH 32.100000*!

% 1: MU195020A -x01 EHERFD 7

*2: HEIL TV D 32G PPG @ Misc2 #7E Output Clock Rate, 3L OVEE
B h—MIEo T, By b — MO E S MEREDY 0.000002 Gbit/s F7-1%
0.000004 Gbit/s L7220 FET, 2O, FIEDOE Y —FB O EITERETE
RN ENRBYET,
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% 4.4.1.2.4-2 [Variable] Bt — % E £ 5

Preset fR1&1{E Bit rate [Gbit/s]

Variable 2.400000~21.000000 Gbit/s
(MU195020A-x01 S2%E8F 32.100000 Gbit/s)

0.000002 Gbit/s step TEXE AJAE™

% HEEIL TS 32G PPG @ Misc2 #% & Output Clock Rate, 33X UEIEE
M—NMZEo TRRIE TERWIGA T fRFEDY 0.000004 Gbit/s &7e0ET,
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4.4.1.3 Emphasis/ISIDOEE

MU195020A-x11 F721% MU195020A-x21 EEW X, HHT257 —#IC
Emphasis #3252 L2 T&E£9, Emphasis DX T & T DI 1E.
MU195020A #A{EE O [Emphasis] #7 %% vF L, Preset OE#INIBI O
&L ET, MX190000A Version 2.0.0 LLFEE T MU195020A-x40 F7-1%
MU195020A-x41 SE2ERHIH 1357 — X2 ISI 23523 caEd, ISI
D% EDH Emphasis EARIC [Emphasis] 7 MO EE2LET,

-

[7]1 21G/32G SI PPG c: OFF

B Output '@ Emphasis |8 Pattern [Error Addition | Pre-Code | Miscl | Misc2
Preset
File Operation Recall Store Initialize
Standard @ USER v Preset0 v
Output
Emphasis Function @ | OFF v De-Emphasis v
Amplitude 1.000 Vpp
Gutput Monitor 770
Pre dB @ 7
Cursor3 0.000 Simulated Pulse [Vpp] U
Cursor2 0.000 ,/-
Cursorl 0.000 ‘J/
Post =
NV
Cursorl 0.000 0)
ve 5
Cursor2 0.000 L Va Vb Ve Vd Ve VF Vig Vh Vi Vj 5,
| O3
Cursor3 0.000 ’f/’}:
Cursord 0.000
Cursors 0.000
Cursorg 0.000

4.4.1.3-1 Emphasis 27 (MX190000A Version 2.0.0 LARI)
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[7]1 21G/32G S| PPG c: ON

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

m Aﬁ fed ﬁ%m*ﬂm %,
sy (2]

-~ S

File @feration Recall Store Initialize N
’

4
?landardf?resetla USER w | - |De-Emphasis w |- [Preset0 |

[4] *mp\itude 1.000 | Vep
-~

' Qutput Monitor
1 Pre dB @

1 Simulated Pulse [Vpp]
Cursor3 0.000
1

}Zursu r2 0.000
1
Fursc ri 0.000

1
I Post
1

Itursu rl 0.000
ICursu r2 0.000 Ve 2000 va v ve vave vivg v vi v
1 BRI

Iturso r3 0.000
1

Cursord 0.000
1

kurso rs 0.000
\

= ur\'S.D\FG 0.000 Vi 1.000
- R

4.4.1.3-2 Emphasis 27 Manual Setting :# iR
(MX190000A Version 2.0.0 LIBZ)

[1] Emphasis D~=a7 L EEITWVET,

[2] fzi% Channel DIl —h&1TWVET,

[8] ISI DEREZAITVET,

[4] [1]~[8] ZEIRTHZETHMEREN TEDLIDTRVET,

[6] [1]~[8] ®ONIZ/2oTWBET TENFNRESHIENMESN T, H
HENET,
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4.41.3.1 Emphasis Preset D& E

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

—

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

__Preset

[1] File Operation l Recall II Store II Initialize I

[2] Standard ® [user Ad [Preseto R4

4.4.1.3.1-1 Emphasis 47 Preset ZE

[1] Preset OFEZRAF, FFOHL, FIHMELET,
# 4.4.1.3.1-1 File Operation IEH

REY HaE
Recall RAFSITZ Preset R EAPFFOH LR ELE T,
Store Preset iR EZRFLET
Initialize WIIHEZ R ELET, ;"
Y
r
[2] Preset DHUEIAN (FHR) MHBIRLET, Fi-, [USER] 2852 |
EE D Preset [T ETHIEMMTEET, HUKIZLD, I TED Preset :é
ARSI DD T, &
#* 4.4.1.3.1-2 Emphasis Preset $31& %ﬁé
Preset fR1&{E Preset
PCle 3 Preset0~10
PCle 4 Preset0~10
PCle 5 Preset0~10
USB3.0 Preset0
USB3.1 Gen2 Preset0~1
TBT3 Preset0~15
USB4 Gen2/3 Preset0~15
USER Preset0~15
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4.4.1.3.2 Emphasis Function D& E

_ Qutput \ |
[1] Emphasis Function |'DFF |v| |'De-Emphasis |v| < | [2]
[3] Amplitude | 1.000 | Vpp ‘

4.41.3.2-1 Emphasis #7 Function %5 &}

Manual Seting

Channel

Emulator “

0 151 0
Z- B 7 —> Z- 7 e —»
[ B (EEEd

File Operation | Recall | Store | Initialize |
[2] tandardiPreset@ |‘USER |v| - “De-Emphasis |v| - |‘Preset0 |v|
[3] mplitude | 1.000 | Vpp

4.41.3.2-2 Emphasis 27 ##EEIRER (MX190000A Version 2.0.0 LIF%)

[1] Emphasis Function ®A > | A7 &2FHELET,

OFF: Emphasis W ERECTIETN, E@m/ SRZANLHIENHE
71X Emphasis S EH A,

ON: B SR S ENH(E 5572 Emphasis SiLET,
MX190000A Version 2.0.0 LAKECix Manual Setting DA, A 7128
RIEXITWET,

[2] Emphasis Function OfER|ZFHELET,
Coefficient. Pre-Emphasis. 3L De-Emphasis 7>Hi% E P RE T,
72721, Preset OB IZLVEINTES Function 23RS ET,

*& 4.4.1.3.2-1 3R LD Emphasis Function

Preset 1% B Emphasis Function

PClIe 3 De-Emphasis

PCle 4 De-Emphasis

PCle 5 De-Emphasis

USB3.0 De-Emphasis

USB3.1 Gen2 De-Emphasis

TBT3 Coefficient

USB4 Gen2/3 Coefficient

USER Coefficient, Pre-Emphasis, De-Emphasis

[38] Amplitude ZZEL £,
X 4.4.1.2.1-1 Output ¥~ | OIEEHELHEL TEY, EHLTHIRIEZ
RETEET,
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44133 Cursor EENHETE

-.u...............:.‘O-UIEJL.JEMD-”.IED}..u.u.u.u.u.u.u.u.u.u.u.u".,’

(1]

Pre de@

Simulated Pulse [Vpp]

Cursor3 0.000

»

—> ! .
H : =
: ! .
f ' :
: : Vpp :
[} 1 ] —_— -
1| Cursor2 | 0.000 || «ERVREEWITY :
: ' . :. :
i cursorl| o000 || §INCEIESRTL) :
= . p— .
S| post H ve [ 1.000] :
] — :
|| Cursorl 0.000 E |. 1'['['['_] g [2]
: H ve [ 1.000] — '
: Cursor2 0.000 = — Va Vb Ve Vd Ve VF Vg Vh Vi Vj :
H ' | 1.000] .
% /| Cursor3 0.000 | 8 p— g
g : Vg | 1.000| :
= . p ) .
z Curserd | 0.000 | 4 (1.000] :
= ] — -
i CurserS | 0,000 | &IVEEENITY :
E . ) i H
= || cursord IR Vi | 1.000] | s
. v A I ¥ )

4.41.3.3-1 Emphasis #7 Cursor %5 &8

[1] Cursor 3% ELET,
Pre-Emphasis £72(% De-Emphasis D455, 3Pre-6Post Cursor 233 i
AHETT,
Coefficient D5, C3~C6 D Cursor X ENAIHETT,

[2] % Cursor DELEEE=HXTT,
[Channel Emulator] #7 8L [ISI] #72% On OGAE. KX 7T HRE f
EOARENRE=XIZFRINET,

Z
7
)
1
v
E|
Ve
D
1k

Tr\l

2
% Cursor F2EUE, IRDEEEIZEL ST Cursor EHEN 1.5 V 2HE 220
F721FE 0.1V & FEIGZRWEIRRE#PHAH RSV ET .
Amplitude
1D Cursor DFREL
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4.4.1.3.4 Channel Emulator @

=1 —]

axX ;&

MU195020A IZ DUT @ S /"TA—=Z T 7 A )V E Gt FrirFr, S /3T A—H Dkl
MHZED DUT 1237 D7 Emphasis i ExHHT 5, HDHWNIE S T A—
SR DIRYE Channel DFFEE TI2L —h 52 L3 TEET, IROPEFE TR
FENTZ S /T A4 (2. sdp 7 7AIV) EFtrARTEET,

+ MICROWAVE NETWORK ANALYZER MS4640 >'J—X
« N—hyx—7 MP2100A/B >V —X

it
Channel Emulator iZ MU195020A-x40 7213 MU195020A-x41 73
FIEINTWDIGEDHRANERVET,
10Tap Emphasis (2&5 FIR 7 /L2 Tl $iv EiE 3 L OEE A4
FHTHIEEFTEERA, TDRD, RERETII AR T L2 R
O S RTA—ZIERHME B L OW R M2 T A2 LT TEERA,
(1]
et S
"\LE\ | ret W
File name @ call_01.s4p
[2]—> DUT S-parameter H m 4—[3]
[4]—> FileType @ |la nd2 |v|
[5]—P Response @ |\N0rma| |v|
[6]—> Bitrate | 16.000 000‘| Gbit/s
m -

4.4.1.3.4-1 Emphasis #7 Channel Emulator % 7 &8

[1] Channel Emulator ®A4 > 7% ELET,

AMgpex A4 129 5E [Manual Setting] %7 @ Output Monitor |2 S /¥
TA—LRiM e T2 L — LT RE 7 T 7 FR L, A M ILET,

Off: T2 — X DOREE A 7 ICLE T,

On: TIaL—FDOWEEL A T LET,

[2] DUT @ S /"IGA—FT 7 A NGkl B ET, [Open] 22X FTHET77A4

N DFEHRIAFEE D [Open S-Parameter File] FRENET, ZDF
ATRTRYIAT § RIA=ET 7 AN @ INTHZET [Response] #%iE
(272 Emphasis % E&LET,

[8] [Clear] &4#yFFHLBMEGLAAENTND S NTA=FT 7 A NEIUT L

ij—o
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4] sdp 77 ANDT 7 ANERERELET,
[2] THAIAAIET 7AND sdp 77 AN D EEITFKREINET,
land3:  BAFOIINCATIAR—REH R —FDEN Y THNTZ sdp 77 A
IWEFERIAN TS E | AR EICLET,

AJjAR—h: Port 1. Port 3
H AR —h Port 2. Port 4
£

MICROWAVE NETWORK ANALYZER MS4640 @
sdp 77 ANVERKG A IR EICLET,

land2: LA FOINCAFTIR—hEH TR = RNED YL CTHNT sdp 77 A
NWaFEAIANTWDIGE | R TEIZLET,

AJJAR—h: Port 1. Port 2

H IR —k: Port 3. Port 4
[5] S/8FA—ZT A NINBEL T AL P IR EDTIa L — L ar ke
WCTERELET, )
Normal: EHHEDOA L SNV AGEEETI2L—FLET, /]7
Channel ¥#tEZ Db DE I —hT2LXHEALET, \g
Inverse: WD AL L AJEE A TI2L — U ET, %
Channel DK EHHETHIEHHTHEHALET, i
. i

[Inverse] %3 %L Channel OWFFENRTIoL —hSVET,
Channel ®#ik5ME1Z, Channel O FE B #FHEDH % (Channel
DAGEERB O %7 — VBT 5L Lo THRLIET,
L7835 T, S NG A—HFT 7 ()2 L->TlL, Hardware Limit Z#8
%% Channel O JEENRTI=2L — ENDAIHEMEDRHD ET,
Channel Emulator T, Hardware Limit Z[BI#ET 572012,
Amplitude #ZEA 1.000 Vpp D4, Output (Va-Vj) D KfE
73 1.000 Vpp (2725 ZIEB UL T ET,

L7255, Channel Emulator % Channel O#iE 2354
A EFUBICE > TH LNV E FIFLZERAEED S NTA—
BT 7ANDTF ¥ FIVISE BT D LIRS N ERE A,

[6] MU195020A @ Bitrate #F<LET,

[7]1 [Transfer] #% > 3 5& Channel Emulator @ =3I =L — M5 RN
[Manual Setting] %7 (CHRESILET,
RSN T2 b — M RIT Coefficient /X7 A—Z L C EEZFH ESNLE
T, 2, BREDY5E T L7256 Channel Emulator (347 ~EEHINET,
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44135 ISIDEFE

[2] —>

<+—{1]

Manual Channel

Setting “ Emulator “

— -l — Z- - - —
Bess e
&—O o0
| Recall | | Store | | Initialize |

File Operation

[B] = swndarachamei® |'USER |v| - |'F'reset |v|

[4] —» soaraTipem |iJ‘IT5BA |v| \ ’
Nyquist Freqency | 6.250 000] Gz |\Fomeeron | 10.000] e ———I5]
112 Nyquist Fregency |m| GHz l‘:}zs:gnsemo” m| ® ——6]

JE:

(1]

(2]

(3]

4.4.1.3.5-1 Emphasis 47 ISI ZEE

IST 1% MU195020A-x40 £721X MU195020A-x41 3 EELEINTWDIEE
DHERHEIRVET,

ISI DAY A7 %R ELET,

Off: ISI REEATAET DRI IMS N EE A,
On: ISP AIENDEIVC ISI s ES,

Preset DBEZRAE, FFOHIL, FIHHELET,

% 4.4.1.3.5-1 File Operation Ig B
Ra HEaE
Recall RAFSITZ Preset X EAFFONMH LR ELE T,
Store Preset REZIRIFLET .
Initialize MIEZ R ELET,

Z T HHE B L Calibration Channel ZEIRLFT, HEBI W
Calibration Channel ®#% € TH #1191 Insertion Loss ZiR ELE T,

% 4.4.1.3.5-2 ERERRE/LFR#& & Calibration Channel
Preset $R#&{& Calibration Channel
CEI-28G Short Reach 300 mm

Medium Reach
Very Short Reach

CEI-25G Long Reach 686 mm

USER Z—YPMEE D Insertion Loss Z5% T TEET,
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[4]

(5]

(6]

3% ISI Board OiERZITVVET, UARNLHE LSO ISI Board %1
HL. Z® ISI Board ([T KA 55513 [Not Specified] ZigERL
TLIEEW,

[J1758A] Z&IRL7-554 . 5], [6] ok @E Il CifbhEd, o
F0, J1758A @i O /)23 (5] [6] TRAELT Insertion Loss FH24 0D
H 18720 0 F AR ANEPEENZI1T S H J11E, Insertion Loss O (1.5
~25.0 dB) &7,

[Not Specified] ZE8IRL7255 . [5]. [6] O EITHEIMEEL THRbIE
. DFED, T 5 ISI Board i %O H )T —K A & OHEK &I
Z [5]. [6] TE&ELT- Insertion Loss DIBEEDINSNIZH L7220,
T AXANE I EZ T D H 711, Insertion Loss D& (1.5~25.0 dB)
+xx Db (R—RBHOHEK) L720ET,

%* 4.4.1.3.5-3 Board Type — &

Board Type BAIREHFE (Typical)
J1758A 0 : 0
Insertion Loss
-2.5 ‘.\ === Returnloss - -10
T [ \ L/ " 4 =
3 5 t v i 5 -20 @
8 LA N N’\ ' ‘v"l AV A >
g RIEL l|l\|kk‘ oy g
2 75 ydaa . 30 8
s pug v, oy N £
= [} Nt \ 3
g -10 4 40 ©
£ TR \\
[}
-12.5 4 e -50
]
-15 -60
0 5 10 15 20 25
Frequency (GHz)

FAFANEEEIZ BT 5 Insertion Loss #i& ELFE9, Standard %
[USER] &L7e8E1E. AN R $% Bit Rate 26 HERTELET,
[USER] LIS BIRL7Z56 15, SEAE IS CB RN R RINET,

F AR AN D 55 O JE I EN 1T 5 Insertion Loss #a% €L E 7, A
JE 5D Insertion Loss X7 A ANEE#12351F 5 Insertion Loss fE
TIFENLL TOEERELET,
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4414 Pattem®BE (MU195020A)

PPG @ Pattern Z#% T3 HI21L. MU195020A #ElEH D [Pattern] #7%
HoF L, BERRE— OBRBLIOREFLET,

Test Pattern B|'PRBS |v| Logic ® |'POS ‘v‘ Bit Shift |"_bit |v|
Length ® |'2A15-1 |v| bits
Mark Ratio @ |'1;2 |v|

4.41.4-1 Pattern 27

44141 TestPattern ZTDUL\T
RERE—LLTC, TRED 6 O NRY— B RETEET,

PRBS
ZeroSubstitution
Data

Mixed

PAMA4

Sequence

IB Output IB Emphasis IB Pattern IErrorAdditionIPre—CodeIMisclIMiscz

Test Pattern B[PRBS |v| Logic a[Pos |v| Bit Shift |"_bit |v|

ZeroSubstitution

Length @ Data

Mark Ratio @ |Mixed

X 4.4.1.4.1-1 Test Pattern MER

LU AG S = DBGE TR DWW TIHRAL £,
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44142 PRBS QO%E
Test Pattern {2 [PRBS] #EIRL7=E&xD, FFENTA—LERELET,

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

[1 ]—)Test Pattern @ PRBS ¥| logic@(POS |¥ Bit Shift |1bit v
[2]— > Length® 2°151 | bits
Mark Ratio @ 172 v
[3]
4.4.1.4.2-1 Test Pattern (PRBS) X FIEHE &

(1] [PRBS] ##RLET,

[2] PRBS Z—  DOBEHEHRTELET,
PRBS Z—r D7 — Rk 201 (n = 7. 9. 10, 11, 13, 15. 20. 23.

31) TRELET Z

8 BB O Logio) HRLELET, b
£44.1424 HBAS—LREORE L

POS (EFwEE) {5757 High Level Z“0"LHIEL £7, %')g
NEG (£t &5 High Level 1" SHEL £, e

PRBS J/EJFHICPIL T, Mk A T & b g—2 2B IR TESN,
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44143 ZeroSubstitution M E
Test Pattern (2 [ZeroSubstitution] ZBIRL7-LED, KR NTA—HEHTEL
ij—c

(3]

|IB Output IIB Emphasis |I3 Pattern |ErrorAdditi0nIPre-CodeIMisclIMich

N
[1]—-»TestPatterna|z.ar05ubstitution |v| Logic @ POS |v|

[l — length® 2715 |v| bits ® Loading...

[4] —— zerosubstitution Length @ | 1'| bits  Additional Bit @ 1 ‘v.k_[S]

4.4.1.4.3-1 Test Pattern (ZeroSubstitution) %7 I8 B E&E

[1] [ZeroSubstitution] ZEIRL ET,
B —2 D Loading 23BA44E41, Loading LED 23 RATLE T,

[2] “O"HAFAT DRI GL/pn 27— HERE B (B ) 2R ELET,
PLFDOWE NN 2 — 3R BRE 528U £,
20 (n=17,9, 10, 11, 15, 20, 23) [MP1800A & A.#],
2n-1(n="7.,9, 10, 11, 15, 20, 23) [Pure PRBS 15 5]

[3] B Z—r0imEE (Logic) Za%ELET,
£ 441431 RERNI—VREDHRTE

RE REAR

=111}

POS (EGwm#E) &5 ® High Level Z“1”EHlEL £7,
NEG (&) &5 High Level Z“0” EHlEL £7,

[4] “0"&fFA (E#) T8y MIERELET, [2] TERLI 7 — R
{55120, “0" &l AR RERE Y MNE DY £,

(

a) 21 DEEENTWVEEE: 1~2-2FT1bit ATy S THRIETEE
7,

(b) 20 BB ESNTNBFE: 1~20_1 FT1bit ATy CHETEXE
7,

[6] “O"EFHEAT DRI —UREE VMR ELET,
72721, Length 7% 20—1 O%A XN T,

%4.4.1.432 “0"%BEATH/\I—VREEVLDERTE

RTE HREAR
1 by hEAE“1T"ELET (MP1800A &AH#2),
0 M ZAUE ZET D70, i K TUO" AN AL E DORIZ0”
1wz 2 — U E T,
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MU195020A 7 =4 HIZBW T, IRO L7835 — 2 TR TIRIED
50 %L TL7Z0, A7 vy MEE (V) DEETHIEBHVET,

5 us L E“07(E721X“17) DN LIdE DK 5 pus KD/ 32—
DX R E L0 E T O ALK TERS
HR[BEMENRHVET, o, N—AIEZ =72 B Lo TH ARSI
AREMEHY FT,

~ TN 12 USD RS —

ZOT =S5 5% MU195040A TRASLIZH G, ALy v a/VRBIEORK
HAE2Y, MU195020A THREL TWAFT 7By MNEFEEL— LW ENH
nET,

ZHIZED BT =R AETLIENDHVET, TOIIRGEIE. T —

HIEFHEA LA —T R THERDOIZ , ALy a VREEZFHEL L
720N,

Z
7
Y

1
v
E|

Ve
D

b}

N

(5
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44144 Data®

11—

X /E

Test Pattern | [Datal ZEIRLIZEXD FFENRTA—XEHRELET,

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

F

(11—
(3] —
[4]—

[5]—

) Tost Pattern @| Data |v| Logic B[PDS |v\i: 2]
= Current Outputting Pattern @ |’No.1 128b130b_MCP_LD Gen5.ptn |v|
—» Length | 8553 090‘| bits

=P Maximum List Num @& | 3 |

Length File Name Load Edit

1 8553090{128b130b_MCP_LO_Gen5.ptn

2|  8552960[128b130b_MCP_LD Gen3.ptn

3 340672CP9.ptn

X 4.4.1.4.4-1 Test Pattern (Data) %318 B El@

[1] [Datal Z&IRLET,
/% — @ Loading 23B##S 41, Loading LED 23 AT LE T,

[2] FEp~Z—r O (Logic) ZixELET,
£44.1441 RBR/H—VHREBOHRTE
BE BENE
POS (iEzw#E) %5 ® High Level #“1"EHUELET,
NEG (&7m#h) {85 High Level #“0”"EHEL £,

—_
pafli

i

il

8] HF DB — U BIRLET,
[6] BLT [6] 128> T Load Sh7ziklip/ & —omb | EERICH T T 5
BRANG— BRI £, TR — 02 7256 . — R
OFF (27252 Lol 7 = I A bV ETS,

[4] BAERESN TCODIRE Y —0 T —2DT —HEEFRLET,

JE:
T2 ENEWEA ., R/ % —2 0 Loading (2R 2320303585553
HVET,
BAREZRELZEA D Loading FiflO & MALL FIORLET, =
DOIFfIZ B ZTHY, Loading FFIZIRIETHHLOTIEHVER A,
1ch K 45
2ch K K8y
MU195020A 7 —XHIZBWT, IROIH7p/ 37— TraH 1R E
D3I 50 %K L0, A7y MELE (Vi) BDEEHTHIERHNET,

(@) 5 pus LA E“07(F7213%17) DSifeL7zdE DRI 5 us KD/ 32—
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(5]

(6]

-

NG

DI B L0 1 O A Lo TAERR
SNAFBEMERHVET, - R—ARRE—L 72 P It THA
RS FTREMED BV ET,

(b) ~—Z RN 1/2 UUS D/ —

ZOF—HE5% MU195040A TRELTIZHE . ALy a/LREED
EAEA, MU195020A THRELTWALT 7By MEEE LN

ERBHVET,

I BT =R ETHIENHVET, FOIHRE AT,
T —HEEEF L UAT—T IR E TR O IZ, ALy a/LREEEH

LTSN,

Data <° Mixed /¥ —2728T (a) ERERZR“0" R %D PRBS /X
HZ—rrt “17# %O PRBS ¥ —ri2lAEDLERE T
MU195040A TEAGL7=H4A, “07#ki% &1 #Hki % O PRBS /X
A= E ALy v a/ LV REIEDREENRRVET, o2&k, 2
INE—= Dy MRV ZRIE TERNIERHDE T,

MU195020A (Z Load T 2/ & — D KA IR ET,

TV —var i L%

12, Test Pattern T [Datal 2RI 5L, 2

ZTCTENESN CWOBAEEORER ¥ — % Load LEYd, —J&F Load &=
B Z— % [8] ZUIEEZ HZE T, BN Load 528725 72—

Vg
7=

BUIRZ HZENTEET,
7FL. 2O E RETDIZ

OFEEN R 3050 F9,

R Z—H R L E T,
[Edit] #%>TF 35, Pattern Editor X A7 07 Ry 7 A% KL, il
H— 2 EtRETEE T, Pattern Editor ¥ A7 07Ny 7 AZX0, /s
B — k%, [OK] %% vF L C, Pattern Editor % A7 22 Ry A%
L5E, N—RU=T ~0D Loading #1T\ %7, Loading H%. Loading
LED 23T L ET, Pattern Editor (Z&55 8k 27— 3% EORBNZEL
TiX., 14.4.1.4.7 Pattern Editor
VY,

¥ Loading RN E< 720, 77V 4r—2

\ZL DB — AR |1 2SR TES
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44145 Mixed DHTFE
Test Pattern |2 [Mixed] #i®IR3 5L, 70T An[fE/eiER % —2 L PRBS
% dioE7- Block 3% E CEE7,

7l T KA RETR R X2 — 2 PRBS N\ —U &Nz T2 —2 % Row &FE
ELET, B Row ZINEL7=HD% 1 Block ETEHELET, 2D Block &%
TEL, RER Y — R ELET,

(6]

|B Outﬁut |B Emﬁhasis |B Pattern |ErmrAdditm“Pre—Codelmscllmsc2|
[ﬂ——)TestPatterna[Mixed |v] LogicB BitShift

[2] L5 Row Length e O et E <«—[7]
[3] ——> Dpata Length bits Pattern <«[8]

[4] — > Number of Block 511 Mark Ratio |1/2 |v

[5] ——>Number of Row

[9] —

—[10]

.

Data

r
.L_J,__J A NN NN UNNNED NN U NN USNEED U NS

PRBS

[1 1]——) PRES Sequence Consecutive |v]

X 4.4.1.4.5-1 Test Pattern (Mixed Data) %518 B & m®E

[1]  [Mixed] #iERLET,
[2] Pattern Editor % A7 0/ Ry /AT EL Row Length 23 F R"SVET,

[8] Pattern Editor # A7/ Ry 7 ATHELT- Data Length BNFE/R"SivE
R

[4] Pattern Editor Z A7 Ry 7 A TR ELZ4E Block N F rENET,
K Block #%1% 511 T,

[6] 17vv7H7-00 Row EARFRENET,
Pattern Editor # 4 70/ Ry 7 AT ELT- Number of Row MF /R~
ij‘o

[6] #BR 7 —rOfFE (Logic) X ELET,
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R 441451 RER/NI—UREDHRTE

BRE BRARES
POS (EGw#E) @ High Level Z“1"EBIELET,
NEG (&) &5 High Level Z“0” E#lEL £7,

—_
s

s

[7] BT —EfRELET,
[Edit] #%>TF35&, Pattern Editor % A7 07 7Ry 7 ANFRSIIL, R
NP = HfEE TEE T, Pattern Editor 4 A7 07 Ry 7 AIZED | 3RS
— imE% . [OK] #%>F L, Pattern Editor % A7 027"y 2%
LoHE N—Ry =7~ G — Dii A ENET (Loading), Loading
H%, Loading LED 73 &4TL %7, Pattern Editor (ZX550R/ & — 5%
EOFINZBIL TIL, 14.4.1.4.7 Pattern Editor (ZR0a R & —HRE )

BB TS,
JE:

T—HRNREWES B Y — O Loading IR B3 0235608 T
BHOET, 5
Bk BARELIEEAD Loading MM OB E[E4 L TIomiLES, = ’]7
DI B 2 THY . Loading B2 REET 5O TIXHIEE A, <

=)
1ch & K: 15 %
2ch fx K: #1245 i

MU195020A 57— % H DIz 3500 C. kD X573 s —v cix i higiE  F
B 50 %{E FLIED . A7 MEE (Vi) WVEBIF 57 L0504

5 us PLE“07(F71E“17) EfeLizdbl DR 5 ps XD/ 7 —
Ve

DX F =T, L7207 E 21 O AZ Lo TR
SNDHAREMHENRBHVE T, o, N—AMF =72 BIZLoTHAE
SIS ATREME DS DV £,

~ =TI 12 USN DR E—

ZOT —HE 5% MU195040A CTZAZLIGA . ALy a/VREED
B AEA, MU195020A THRELTWALT 7By MEEE LN
EMBHVET,

THICID BT =R ETHIENHVET, FOIHREE L.
T —HEBEF L UAT—T IR E TR DO IZ ALy a/LRELEEH
L TLIZEN,

Data X° Mixed /% —2 72 TU0” i 14 D PRBS /34— &, “1758
fe12 D PRBS 2 —2 B T7215 5% MU195040A TAEL
7-5a . “07ERH% E“17ERHH% O PRBS ¥ — 3, ALy a/LRE
JED F M EN RV ET, ZOZEIZED, 2F—r OBy MR ZHIE
TERWIENRHVET,

4-65



F a5 TV —aDRRE

(8]

(9]

[10]

JE:

PRBS /3% — D AR T LUET,

PRBS /X —r D RF— K% 201 (n="17. 9. 10. 11. 15, 20. 23. 31) »»
DR ETEET,

Scramble ZFHELET,

[10] @ Setup TEELZH/2IZXL T, PRBS7 Et® Scramble %775
ET,

[Scramble] @ LED 7288 4T #1Z [Scramble] # %> F 3% &
[Scramble] E @ LED 23:84TL. 711§ 57 Scramble S FET,
Scramble SIUTCWAGRTNEE O 7 0y MR TR =) T IR A TR R
SNEJ,

[Scramble] E® LED 23 54T FIZ B, [Scramble] #%vF 35 &
[Scramble] E® LED 23 HATL ., HJ1{E 5~ Scramble #1Z1ELFE T,

Scramble DR EELFT,

[Set Alll 2% >F 5L, RELARNL72D, [Reset Alll 24T T 54
TEE LY R0 FE T,

Scramble ZHNTTZWEBSEIRINT DL, fHBIIC Scramble A ZhE/RDE
—é—O

% Block ® Row @ 1 % B @ Data #8383, Scramble Z0FHitEH A,

4-66



44 PPG

[11] PRBS E 5REFXEHELET,
Mixed /3% —1Z81F%, PRBS #5450/ %— > F Ok A HEI2->un T
REEATOET,

# 441452 PRBS{EEHRAAXDEE

RTE BREAE
Restart RELTH# Block ® PRBS D% JRL . IRICHD I LD

Block @ PRBS DSEHHN, RNisife s/ E7,

=L

Consecutive RELUT- B Block @ PRBS Ok EE . IRICHEVIKENS
Block ® PRBS MO4EEAN, Hifes/2D £9,

Block No.1 Block No.n Block No.1
Row No.1 Row No.n Row No.1
N N N
e ~N e ~ ~N
Data PRBS | = - Data PRBS Data PRBS -
5
J
RHY A9 I)LDOPRBSMDELEEbitIL, FIZKEN 7
B RH—h |
N
441452 PRBS /88— 5| 0:ERM (Restart B¥) o
7
ES
1E
Block No.1 Block No.n Block No.1
Row No.1 Row No.n Row No.1
A A A
e ~N r ~N ~N
Data PRBS | - Data PRBS Data PRBS

A 12 )LDPRBSD & bité.
R A0 IILDOPRBSD SEEE L &K

4.41.4.5-3 PRBS /\9—25DEH M (Consecutive B)

4-67



FHaE TV —a D E

44146 PAM4 DERTE
Test Pattern |2 [PAM4] Z8RL72EED | KR NTA—HEHELET,

[PAMA4] 1. €Y = — VI RIBIHEEEZ L T, [2¢ch Combination] F7=i%
[64G x 2ch Combination] ZXEIZLI=HEDAERINET,
Y o — /LIS FEIHAIBSEE DO FEMIL, [4.4.1.10 BV =—/ VI FEIHIEEEE 1 25 BL T
TZEUY,

[3]

|IEI Output |IEI Emphasis IIB Pattern IErrorAdditiinIPre—Code|Mi5t:1IMisc2

N—s TestPatternEl[PAma |"’| LogicEl[F’DS |"|

2] —> sequence [PRBSSIQ |v|

4.4.1.4.6-1 Test Pattern (PAM4) %718 B Em

(1] [PAM4] ZERLET,
[2] B Z—2 (Sequence) ZHELET,
[8] ®EF—rofmH (Logic) 2R ELET,
& 441461 HB/NF—UREORE

BRE BHASES
POS (Fm#h) {55 ® High Level #“1” EHELET,

5 ® High Level Z“0” L HLELE T,

paflls

NEG (&7 #8) f

Sequence % [User Define] (ZERL7ZGAIIMERE D PRBS Befio—HiE
BONRI—V R ETHIENTEET,
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Raw Data | [PRBS] ##X & T 5L, PRBS ~"F— ALz 7 — %
BT HZENTEET,

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

[1] ———PRest Pattern @ Pama v| logic®|ros |v| <—]3]
[2] —— P Sequence User Define v

[4] ———— Raw pata PRBS v

[5] ————» Length 2-311 v | bits

[6] ———— P PREBS Inversion ON

[7] — P Seed Lane 0 v
[8] ————» Gray coding ON 70
9
7
|
4.41.4.6-2 Test Pattern (PAM4-PRBS) %318 HEM® g
7
[ W <s— [PAMA] ZIIRLET, é

[2] B/ Z—> (Sequence) ZETELE T,
[38] B r—roimf (Logic) ZXELET,
[4] Raw Data [PRBS] ##&EL 7,

[5] PRBS /<%—r®E:# (Length) ##ELET,
PRBS /3% —> ®/3%—2F (Length) % 271 (n = 7. 9. 10, 11, 13, 15,
20, 23, 31) THELET,

[6] PRBS X¥—r0im¥ids (PRBS Inversion) DAY A 7&K ELET,
PRBS Inversion &R/ 3% —> Dfi# (Logic). 3L Gray Coding @
BRI TRDEEBYTT,

PRBS PRBS Gray POS/NEG
Signal Inversion COd|ng LOgiC

44146-3 NEA—URETOVIE
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[71 PRBS ¥ —2OHHfE (Seed) Z&XELET,
PAM4 & 5% %% (Lane0~3) THATHZLE4EEL T, PRBS /X% —
L OHENE (Seed) 2T T AHZLIZLY., % Lane RO FEZTHT 2L

TxET

[8] Gray Coding ®A > A 7EFHELET,
Gray Coding ~DZEHIT TROLIBVTT, £/o, PAM4 ¥ — R OA
A=V TFHOEBYTT,

% 4.41.4.6-2 Gray Coding Tk

Binary Code Gray Code
00 00
01 01
10 11
11 10
00 01 10 11 10 01 00 11 01 00
3(11)
2(10)
1(01)
0(00)
00 01 10 11 01 00 10 01 OO0
3(11)
2(10)
1(01)
0(00)

4.4.1.4.6-4 Gray Coding PAM4 /84— itz

PRBS % /EJFHC AL TiE, (R A BT 2 23— 2B IR TLEE N,
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(1]
(2]

(4]
(3]
[6]
[7]

Raw Data & [Datal Z5%E T D&, Mtk FTRE/L/F— 2 T 7 A V& HIC UT-3lBR
PN — BT AT LN TEET,

1]
(2]
(3]
[4]

(5]

(6]
[7]

JE:

IEI Output IEI Emphasis IB Pattern lErrorAdd\t\oanre-CodeIM\scllMichl
d
Pt pattern B PaMa |v| Logic B POS |v| ~
ISequence ‘User Define ‘v‘
b Raw Data Data |v|
> )
Edit File Name SSPRQ.txt
) Length | 262 140 | bits W Loading...
’ Gray Coding

4.4.1.4.6-5 Test Pattern (PAM4-Data) % €18 B B

[PAM4] ZIRUET,

R % — (Sequence) #i%XELET,
A F— OFa#E (Logic) ZaXELET,
Raw Data (= [Datal Z@¢ELET,

[3]

AR — 2D Loading 23BA4EE4, Loading LED 23 AT L&,

HELTWAIE—2 T A NDT AN L ETRLET,
T AN TR EL TN ST, "L RRSNET,

BIER ESN CWDRER Y —0 T =2 DT — 2 RERRLET,

Gray Coding DAY | A7 &% ELET,

T ENEWGA ., B % —2 D Loading ([ZREE 055508

&)@jﬁﬁ—o

BREZRELISA D Loading RO B EE AL FIRLET, &
DOEFMIX HZ THY, Loading FifHlZRFET 2L D TIIHVEE A,

R 847

MU195020A F—ZH 2B NT, RO L5732 — Tl IR
DR 50 IR FL7ZD, A7y NEE Vi) DEINTIZERNHNET,

5 us BLE“0” (F7243417) AL E D 5 s Ko/ <57 —

Vg

DX/ =3 R L7207 F21E 1 DFF A Lo TAERR

SNBTREHEBDYET, Eo, S Ab o= 722

FREND ATREMER DY F37,
V=T RN 12 PUSDRE—

ZEoTHA
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ZOT —H155% MU195040A TXZIELI=HA, ALy a/LREED
BiEfE2Y . MU195020A TREL TWAA 7By MEEL—HLARWD
ERHVET,

ZHICED, BV b T —NEAETHIENHVET, TOIHIRGAIT,
TG EEA T RAT—T 7 B TR DI A ALy a/LRE A
FELTLIZEN,

4-72



44 PPG

44147 Pattern Editor [T & ARE&/ N2 — U iR&E
[Pattern] #7 CTLL F D87 — @R358 0 BB/ F — U AREIZ OV T
AL ET,

+ Data
+ Mixed

441471 HBIEH
[Pattern] #7C [Edit] Z##vF 35L&, Pattern Editor Z A7 07 Ry 7 ANE
RENET,

[2]

Pattern Editor

[1] _)'I_ TR T CursorAddr 000000000 Position 0x00000000 Number of Block :
__________ 1
Eo=SoSoS 0001302 703 707 705 F06+07~ 08+ (U T0A FUB UG- A0 IEX0FH-0 TN T2 AT A5 Te = o =9 208
10x00000000 [00]00 00 00|00 00 00 00|00 00 00 00|00 00 00 00 ] Cemilemgin B
1 0x00000010 G0 00 00 00|00 0O 0O 00|00 00 00 00|00 00 00 00 I Number of Row 1
1 000000020 00 00 00 00|00 00 00 00|00 00 00 00 00 00 00 00 : cdit Block a1
10x00000030 00 00 00 00|00 00 00 00|00 00 00 00|00 00 00 00 |
1 0x00000040 00 00 00 00|00 00 00 00|G0 00 00 00 00 00 00 00 W Temeese T TTTTTToTS T
10x00000050 00 00 00 00|00 00 00 00|00 00 00 00|00 00 00 00 M 1 °
i | |Notation  |Hex(Byte) |, 7
0x00000060 00 00 00 00 00 00 00 00|00 OO0 OO 0O OO0 00 00 00 N |
1 0x00000070 00 00 00 00|00 00 00 00|00 00 00 00|00 00 00 00 h i U
1 1
:8:88888828 :| Edit Mode Range ] ﬁ‘
:OXOOOOOOAO |: Insert Any Whole : ]
1 0x000000B0 :: Fill ' V2
| 0X000000C0 't | | Z
10x000000D0 1 1
1 0x000000ED ! ' Ve
1 0X000000F0 |TETEEEEEEsEEEEEEEEEETY D)
10x00000100 0 =3
1 0x00000110 1 N
—— 3 10x00000120 !

[3] : 0x00000130 : f=ynad 'ﬁf
1 0x00000140 : Uriele D E F Jump
e Copy A B C Line

Cut 7 9
Facte’ 4 5 6
«Q 1 2 3 Qy»
Delete 0 Enter
Cancel oK
4.4.1.4.7.1-1 Pattern Editor ¥ 47045 HRvI R
SIS
RKA41471-1 A=a—/\—HERR
REY EHE 5 ER
File Open NAF Y% —2 (Binary Pattern), /34 U7X AR —2 (BIN
Text Pattern), ~F¥%7F AR ¥ —> (HEX Text Pattern) 2=\
- . B I
DOWT N TRIFEN TWDRET 7ANVERREET,
77 ANV HEIZOWTIE, [4.4.1.4.7.7 BEAAHFE 2 — 2 L H
PRI 2B L TLTEE N,
Save NAFYH—2 (Binary Pattern), /34 U7X AR —2 (BIN

Text Pattern), ~F V7% Ar % —> (HEX Text Pattern) £z
THREZ7ANERITFLET,

E:
PRAFLTZT7 7 AN R BT HE, RIEEHHFIATZENTE/L
R0ET,
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£ 4414711 A=a—N—HER (=)

REY

IHHE

558

Undo

ELRTOO 1 EEZHEL ., HEORREICRLET,

Copy

Pattern View bEDBIREINT= 3% —L BZNEAEVICaE —LFT,

Cut

Over write: Pattern View FOEIR I 7 — ZU0E £,
EIVE & DT, “07IZR0ET,

Insert: BININ TR — 2 ET RV AEIR T EEIV D E4, 4
DI, 7 — B OREITHIVE - 7= (85512
INH =N BINENET,

Paste

WEBAEY LD/ F— %I =Y MALEIZRED AT £,

Jump

BESNETRL AR NE — AN — Y VA BENSE 1,

Head

B = NN — DGRBS ET,

Tail

A= N ife G — DR RIIBEISEET,

Address

Input Address Z A7 27 Ry I ANERINNET,
BELETRLAMEICH— YV EBEILET,

Pattern

Input Pattern # A7 0/ Ry 7 ANERINFET,

RER LT RE— 2 F % 2 R CHEL £,

PREENH— 2 B =B LT Z— U BHIIL, ZDOALEIC T —Y L)
BEILET, BITRR, B ITHRRN TEET,

R RH— AR E T DI, Input Pattern A7 027 R 7 ADIK
DIRZ L EByTFLET,

[Set ALL] By hed XTI LET,

[Reset ALLJ By e TE07 Liﬁ_

MBI 55 % [Forward], [Backward] TiERL, [OK] 2% vF
LET,

Forward Next

Input Pattern # A7 BV Ry I ATHE LIz 3F— N2 —ETDH]
F RO DB ERR L, — BT UL, TOMEICT— Y Va2
FLET,

Backward Next

Input Pattern # A7 BV Ry I ATHRE LI/ F— N~ T D%
F RO DB ERR L, — BT UL, TOMEICT—Y Va2
%ﬁbi‘j_‘o

Line

Pattern View |ZE T 5, 1 {THIVORREEIRTELET, ¥ —
V% EH H O Display 23 Table (258 ESIV TV EIZHNTT,
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(2] ~F—rREEHHA

F441471-2 NF3—2FKFIEE

REEE

Bl

Notation

Pattern View CTO/Y —L FREBXAZIEELET,
Bin: 2 1%
Hex: 16 5

Edit Mode

G = DIRFEFIEERRELET,
[Paste] ZFEITT DG, HDVE Pattern View (8 CEERE (Fill RE)T
DEEIIRZINTT) T28545. HHUH Edit Mode 2F8 T T AL ERHVET,
Overwrite: BIR LTz NEZ— % FEXLET,
Insert: BN — N BB LT F— B ALET,
Insert #3{TL723;4 | Data Length [IE SN EH A,
ZD7=8, Insert L7257 D /35— 7% Data Length fEZ % .
MR 272> TLUEWVET,

Range

Edit D&HEHRTELET,
Whole: T XTOMRENZ—V DT +—DASNET,
Any: 4.4.1.4.7.1-2 @ Input Range ¥ A7 RV Ry 7 A% KL, fm#iH
TR VATIRETEET,
Direct: 7RLVARZIREL ULEOHEEEZSERERICLET,
TRUVADFREITIH— )V TITWET,
FEMIIE. T4.4.1.4.7.5 BIROMRE I ZBBLTESN,

Fill

H—I NI T F— T ARSI TNBERS DE— L EfREE L E T,

0: Pattern View fHI CIEIRL =7 4+ — D AH 550" 1L FE T
1: Pattern View B CiBIR U727 4+ —H R 4554 “17 1L F T,

Reverse: Pattern View fEIK CEBINL 727+ — DA & im K IEL 77,

Pattern: Pattern View fHIk CRR L 77+ — WA &2 HE T D
Input Pattern sXE& &K RLET,

Repeat: 74— WALICT RLAZIEIAICHRE L 7o/ F— % Repeat THRELT-
3720 IR L CRREL £,

Length: 74— ALY RL AL OMREL Y MIEfREL £ T,

Set All:  Length Ti#RENZT X TOL YR “17IZHELET,

Reset All: Length CEINESNIZT X TOE YO IZHELET,
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Input Range X

Start Address |0 End Address | 1FF ]

Specified Data Length = 200

4.4.1.4.71-2 InputRange #A7ATHRYIR

Input Pattern X

HEX [00 ]
S s Resetal

Repeat[ 1] Length [ 8]

4.41.4.7.1-3 Input Pattern #4704 Rvyo X

[3] Pattern View
WESNI Y — o FoR T AT,
WA= FOMRELIZN bit 122y F T HLmETEET,
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441472 Data ZREFD/NZ—UERTE

R 2 — LT [Datal ZEIRL TWD5GE . [Edit] 22y F$2LROZ A

Tag Ry

File

0x00000000
0x00000010
0x00000020
0x00000030
0x00000040
0x00000050
0x00000060
0x00000070
0x00000080
0x00000090
0x000000A0
0x000000B0
0x000000C0O
0x000000D0
0x000000E0
0x000000F0
0x00000100
0x00000110
0x00000120
0x00000130
0x00000140

[1] %

JANFIRSNET,

Pattern Editor

Cursor Addr 0x00000000

+00 +01 +02 +03 +04 +05 +06 +07 +08 +09+0A+0B +0C+0D+0E+OF +10 +11 +12+13 +14 +15 +16

OD 00 00 00 00 00 00O 00 00O 00 00 00 00 00 OO
00 00 00 00 00 00 00 Q0 00 00 00 00|00 00 00 OO
00 00 00 00 00 00O 00 00O 00 00 00 0O 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 00 00|00 00 00 OO
00 00 00 00 00 0O 00 00 00 OO0 00 00| 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 00 00|00 00 00 OO
00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 OO
00 00 00 00 00 00 00 00 00 00O 00 0O 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 00 00 /00 00 00 OO
00 00 00 00 00 OO 00 OO 00 OO 00 OO 00 OO 00 OO
00 00 00 00 00 00O 00 0O 00 OO 00 00| 00 00 00 OO
00 00 00 00 00 00 00 0O 00 OO 00 00| 00 0O 00 OO
00 00 00 00 00 OO 00 OO 00 OO 00 OO 00 OO 00 OO
00 00 00 00 00 00O 00 00O 00 00 00 0O 00 00 00 OO
00 00 00 00 00 00 00 00O 00 00O 00 00| 00 00 00 OO
00 00 00 00 00 00 00 Q0 00 00 00 00|00 00 00 OO
00 00 00 00 00 00O 00 00O 00 00 00 0O 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 00 0O 00 00 00 OO
00 00 00 00 00 00 00 00 00 00 00 00|00 00 00 OO

4.41.4.7.2-1 Pattern Editor #4704 1Rvo X-Data

— R EHEH

% 4414721 N\2—2%FIEEB (Data #iRE)

(1]

Number of Block | |
Rowlength  [r = — W= —|—,

] i 1 o] |
— 1
|:| Number of Row I |— = =

Edit Block [ |

ViewerMode
Notation | Hex(Byte) [+]
_EditMode  Range
[
il

( \

Ll

REIEE

Data Length | ¥ —REZRELET,
2~268 435 456 bits £ T% 1 bit A7V 7 TRELET,

2ch Combination FF:

AZIE bit T,

4~536 870 912 bits £T% 2 bit A7 v 7 THEL £T,
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441473 Mixed BIREFFD/NE —UERTE
R Z— LT [Mixed] ZBIRL CWD54, [Edit] 22y F 322K OF
AT AT Ry I ANERENET,

Pattern Editer ~ _ _ _ _ _ __ ¢ _____

1 ( l
Cursor Addr 0x00000000  Position 0x00000000 1 oot I
+00 +01 +02 +03 +04 +05 +06 +07 +08 +09 +0A+0B +0C +0D+0E +0F +10 +11 +12 +13 +14 +15+16 : T ‘ 204 :
0x00000000 [00]00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | Datatength ‘ 1024)
0x00000010 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 | Number ofFow | Rl
0x00000020 00 00 00 00 00 00 00 00 00 00 00 0000 00 00 00 D e | ] !
0x00000030 00 00 00 00 00 00 00 00 00 00 00 0000 00 00 00 (S —

0x00000040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 Viewer Made

i

0x00000050 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 0O
0x00000060 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

0x00000070 00 00 00 00O OO 00 00 00 00 OO 00 00 00 00 00 0O

g"gggggggg CEdtmode  Range
X

B | ()

0x000000B0 ‘,,F.H

0x000000C0 ‘[ 01 Rewrse | Pattem |

0x000000D0O

0X000000E0

0X000000F0

0x00000100

0x00000110

0x00000120

0x00000130 (~Keypad
0x00000140

4.41.4.7.3-1 Pattern Editor ¥ 4 7 A4 7Rv% X—Mixed

(1] ~F—rEREHEE
#4414731 NI—KTFIEB (Mixed EiREF)
BREEHE 5 BA
Number of Block Block #A 5 ELET, 1~511 £T% 1 Block A7 v 7 TR E CTEET,

Row Length Row Length ZiX EL£7,

2 048~2415 919 104 bits FT 256 bit A7/ T E TXET,
2ch Combination FF:

4 096~4 831 838 208 bits ¥ T% 512 bit AT v/ TR ETEFET,
Data Length WA= RaRELET,

1 024~268435456 bits £C 1 bit A7 v/ TRETXET,

2ch Combination FF:

2 048~536 870 912 bits £T% 2 bit A7 Y7 TR ELFET,
Number of Row Row &R ELE9, 1~16 Row £T%# 1 Row A7 v 7 CHRELET,

Edit Block MREET 5 Block D& B ELET,
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JE:

Block #t. Row 21X LL FOHIKINHY £4,

Block %%
1~LUF a).b) o). d) OWTIAvIIWEL, 1 Step

a) 511
256 Mbits X x
b) INT ( Row(] XDataLength' )
ZZ T, Data Length'lX
.
Data Length
256 Xx
Data Length
| 256xx
= Data Length
7272L. Data Length' X Row #{ x Block #{= 256 Mbits
L7058 K Block .,

=(INT ( ) +1) X 256 X x

RO S

(256 Mbits + 2%') x x
¢) INT ( Row Length X Row#k
X X LT OB ET,
Independent Ff, 1
2ch Combination f, 2

)

d) (Row Length — Data Length) x Block (=231 (2 147 483 648)

Row %%

1~LLF a). b), ©) OWThv/hEWEL, 1 Step
a) 16
256 Mbits X x
b) INT ( Data Length'
ZZ T, Data Length'lX
: 7])3;35]52?& IC RO DA
Data Length
256 Xx
Data Length
| 256xx
= Data Length
7272L . Data Length' X Row #x Block (=256 Mbits
L7255 R Row £,
(256 Mbits +2°!) xx
Row Length )
x (X, L FOEBIZRET,
Independent Ff, 1
2ch Combination If, 2

)

=(INT ( )+ 1) X 256 X x

RO S

¢) INT (
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441474

AER/ XA

[2] —

— VDR - WEET DI

1%, Pattern Editor # A7 07 Ry 7 A TR/ IF— U ZAERB L OWRET
DHEEBALET,
1]

Pattern Editor

Cursor Addr 0x00000000 dwseroidins |
——————————————————————————————————————————————————— w h

1 +00 +01 +02 +03 +04 +05 +06 +07 +08 +09+0A+0B +0C +0D +0E +0F +10 +11 +12 +13 +14 +15 +16 :R“ Len: (I
1

| 000000000 [00]00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [ ] pte Lenath

1 0x00000010 00 00 00 G0 00 00 00 00 00 00 00 00 00 00 00 00 Inumber of Row | |
1 0x00000020 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ! —
| 000000030 00 00 00 00|00 00 00 00 00 00 00 00 00 00 00 00 -
1 0x00000040 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 F GemelMods — == === ===
1 0x00000050 00 00 00 00|00 00 00 00 00 00 00 00|00 00 00 00 [ notation [HextByte)

} 0X00000060 00 00 00 00 00 GO 00 00 00 00 00 00 00 00 00 00 \ L

1 0x00000070 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1 0x00000080 00 00 00 00 00 00 00 00/ 00 00 00 00 00 00 00 0O koo

IEdit Block
1

| | Edit Mode _Range
0x00000090 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

! Lo ﬁt\ﬁﬁ\

| 0x000000A0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 insere Wihole

1 0x000000B0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 ',,m A

! 0x000000CO 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 [

I
| 0x000000D0 00 00 00 00 00 0O 00 00 00 00 00 00 00 00 00 00

| 0x000000E0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
! 0x000000F0 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
| 0x00000100 00 00 00 00 00 00 00 00 00 00 00 00|00 00 00 00
1 0x00000110 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
! 0x00000120 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
} 0x00000130 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00
1 0x00000140 00 00 00 00 00 00 00O 00 00 00 00 00|00 00 00 00
1

‘I 0 " 1 " Reverse “ Pattern I‘

4.4.1.47.4-1 Pattern Editor #4705 HRYI R

1] FrRpAE@RLES,
®4414741 RRIT+H—TIMRE

RE BLL]
Bin 2 EETEIR, BLOWRELET,
Hex 16 HEH TERR, BLOWRELET,

[2] REF—=rDATIE 2 EFFIRERIZIE, RXD 0, 1 BfEVET,
16 WEHFRIRIZIT, REL D 0~9, A~F ZffivvET,

[8] MWEET—FERELET,
[(Insert] #%vF T HEHAET—RTHETE, [Overwrite] ¥y T T 5L
bEXE-FTRETEET,
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[4]

1TICRRTEHT — A BAE T CTEET,

[Line] Z#%>F LT, Line # A7 07 Ry 7 ZA%&BANTITESW, 11T7H72DD

NAMNEE AL T, [OK] 22y F L TLIZEN,
Line X

16 | Bytes/Line

Cancel | OK

4414742 LineFA7BTHRYIR
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441475 MEEOESE

Pattern Editor #4707 Ry ATIE, HEOE Y ML RN GER A EL
ZOFEIICHK L T B TREMEENTEET, Fill 7L —ANORZ L EflioT-
EXZ A2 THLX MEEIED Cut, Copy. Paste 25X UL E

kR

ZZTl¥ Range 7L — AN DHRZ %o filio CRINGIA TR E T 57 EIZ DN T
AL ET,

KA OEREIZLL FDERY T,

* 4414751 fEEEERIY

RRY

Hee

Whole

Y= EREER IR EL £,

Any

TR AZARE L TEE O s A BN G L £,
7 RUADIEEIL Input Range ¥ A 7R Ry 7 ATATILET,

Direct

TRV AZHEE L LB OB A R GEI I U ET,
TRV ADFEEIIA— Y NV TITWET,

[Any] (CXDBIRFEIROTEE T IEEZHRILET,

) 7in|3[1t7R7ange - X

Start Address | 0 | End Address | 1FF |

I
(
(
|
{ Specified Data Length = 200
(
(
L

Cancel @

4.41.4.75-1 InputRange #4705 1HRyI R

[Start Address] (2. EIRFEL DI ST RL A% A S L TTZENY,
[End Address] (2, IBIRFEIKOK LT RLA%Z A LTI,
[OK] %&yTF T HEEE L EIRA RN AR S/, KiEFRrLET,

[Direct] (ZLDERFILOFRE T iEZHHILET,

1.

4.

[Direct] Z#vF L TLIZE,
RE L DALY, Direct E—RIZZ20VEF, Direct E—RFTiZ
NE— D AT BIOREIZTEEY A,

BRI R ZTRELE T,
BIRFEB D IA % 2 [F Y FLTTES0Y,

BRI O i ELE£7,
BRI O R A2y FLTLIZS W,

BRI R E L £ LT,

I 7Cd > TR E A E TEET
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441476 1NZ3—2DAH
ZIZTIFill 7L —ANDRZ L Zffi o ToZ— 02 ASJT A FEIC DWW TEIAL
F1, Fill 7L —ADERZ L OEERIZLL T D LB T,

F 4.4.1.4.7.6-1 Fill D#EE

REY Hae
0 A=Y WALEDOE Y FEI I TRIRS N FHI O Y M 0" ICEE 2 £7,
1 A= WALEDOE Y hE [ TRIRS NI O Y M1 I ZE SR Z £7,

Reverse B =Y NANLEDOE Y FE TR I N - E IR Oy M REE L F9,
Pattern HFEBE DO — DR E AN LET,

B [Pattern] (2k5, & —2 D ATTHOWTIALE T,

(4]
Input Pattern x

[5] ——>kex |00 | ;0
[3]——) [ Set All ] [ Reset All ] /2‘

[2]—) Hepeat| 1 ‘ Length| 8 i(—[1] ]
v
Se6] O
0
: . . 1
4.4.1.4.7.6-1 Input Pattern #4707 RyIR ﬁ;

(1] ATy MEE AL TTEEN,
[2] FEELIARZ =20k T Bl E A ST TTEEN,
[8] [SetAlll #¥#vF 5L Evhad X T1UIIHRELET,
[4] [Reset All] %> F T 5L BT XTOMITHRELET,
[5] BIN £/21Z HEX O/ 37— % A S LTSN,
6] [OK] #%vF$5L. H—YNDNBI A Z— % ANSILET,
A
BPGHIRA TR E L7 IRAE T Input Pattern % A7 277Ky 7 2% [ L,

Repeat THIEL7Z# IR LT MBIFRIC IRBHIK DR /37— D
HROEL TEEHRDVET,
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441477 BREHE/NEA—2EE0OEBRN
MU195020A @ Pattern Editor Cli3BEF#ERED % — 771/ (PTN) %t
FIATPZ LM TEET, 77 AV HHSTREREIILL T LBV T,

MP1632C TATENT =BT T4
MP1761A/B/C PNIVAIRE = R B
MP1762A/C/D RO R H ER
MP1775A PNIVAIRE = R B
MP1776A FRDfR H ER
MU181020A/B PNIVAIRE = R B
MU181040A/B RRDFE H #R
MU183020A PNIVAIRE = R B
MU183021A INJVAINE — o FE S
MU183040A/B RRD R AR
MU183041A/B FRDfR HER
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44148 Sequence M

Ko
it

MU195020A-x50 Sequence Editor Function 1 i 5 1EIZOWTHBAL £,

wyr7vT
MX190000A % B L 7=1% . Module and Boxes i € MU195020A ® FPGA
& Firmware OF = 7Ry 7 2% 3 INL | B4 LD [Program] 4y FLET,

i
#HT [Program] %> F LizLXiX, FPGA #7'1/ T LT MM 5E
TL72#TH Program @ FPGA 2V B3 OWeEFIT2NET, ZOHAEIT,
H9— [Program] #%>FLET, FPGA % 2 [B[7'0/ T AT HALEEN
& TTHET 20 3RREDDDET,
e
&F
MU1810008B GOOD n
slot 2 D o
= S . [ )rpea ﬁ%
<« BF »

(Jrraa
() Firmw
FRGA
MUL9S020A | Version Mismatcl (Y =
(Jreoa
() Firm

MU195040A GOOD

i ! | .
‘ 7 o i i ‘ K i.
o | B 1 | I
iof o .
ol | il | .
SES VU — e

MU195050A GooD

X4.4.1.4.8-1 1EBOTOYSLNIESET %D Module and Boxes EE
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Test Pattern (2 [Sequence] ZFEIRL/ZLZD, KR NRTA—HERELET,

[1] ——>| Test Pattern E|‘Sequence ‘v| Loglc“POS |v‘ PRES Inversmnm
[2] ——»  Specffication |'PCIe4 ‘V| ﬂ <~ [4]
[5] > m m Trigger Block No. ‘ 10*(—[6]
B‘Mk Break Fatteern Bitrate Pattern E:Elt;tll? Nur:':r ll'll-[lll'll’sl
[3] —> #1 - EleCtrli;‘E: - Electrical Idle - Time 1!
#2 - 8blob 2.5G |PCled_POLLING_ACTI... 128 Num
#3 - 8b10b 2.3G|PCled4_POLLUNG_CON... 128 Num 4t
#4 - 8blob 2.3G | PCled_CONFIGURATIO... 128 Num
#3 - 8b10b 2.5G|PCled_CONFIGURATIO... 128 Num
#6 - 8blob 2.5G|PCled_CONFIGURATIO... 128 Num
#7 - 8b10b 2.3G | PCled4_CONFIGURATIO... 128 Num
#8 - 8b10b 2.3G|PCled_CONFIGURATIO... 128 Num
#0 - 8b10b 2.5G|PCled_CONFIGURATIO... 32 Time
#10 - 8blob 2.5G|PCled_RECOVERY_RC... 128 Num
#11 - 8b10b 2.3G|PCled4_RECOVERY_RC... 128 Num
#12 - 8b10b 2.5G PCled_EIOS 32 Num
#13 - Electrli;‘ae\ Electrical Idle - Time
#14 -| 128b130b 8.0G |PCled_RECOVERY_RC... 128 Num

|

E4.4.1.4.8-2 Pattern 27 FFEIEEB (Sequence ;EiREF)

[1] MU195020A @ [Pattern] %7 ® Test Pattern T [Sequence] ZERL
7,

[2] T ARKIZRD Specification IR F7,
[Misc2] #7'® Clock Source T MU181000A/B %7213 MU191000A, ¥
JU*MU181500B Z L T 556 HET Bitrate 25 ESHET,
[Misc2] #7 @ Clock Source T [External] Z#EL CWD%E, BIRL
7o B D Bitrate (27255912 Clock Source &A% EL £, HiR
L7- Specification LA#+® Bitrate T Sequence Editor #iE% 1 H 3252
LIFTEEE A,

[8] EEIRL7- Specification (ZIC T, HOEMPCHHBEINTWDEY —F A (LA
T T THNDY = REN)) NERIRSNE T, T 74NV DT —T A
1Z DUT #% Loopback.Active A7 —MIE BRI E L7 DTN —
R L7=b DT,

[4] [Sequence Edit] %45 L T Sequence Editor #F kL ¥7, Sequence
Editor TiZ Block /3T A—4 % ELET,
[6] [Transmit] #%>yFTHL—r 22— D DEBRBLET,

[6] Trigger Block No.iZi%, AUX Output 27 ZNHRE 521957
3/7 No.Z## ELET, AUX Output IRI7 XN IEFE2H 1351
I, Miscl] #7® AUX Output T [LTSSM Trigger] Zi&INLET,
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44149

441491
(1]

HERE

Sequence Editor [ &k 5588/ 32 — U iR&E
[Pattern] %7 C Test Pattern (Z [Sequence] Z&INL7-HE D,

URREIZ OV TIAL £,

(3]

[4]

(3]

AR N2 —

=11t

| Sequence Editor
[e— e Tk et
) 1 1 8b10b 128b130b Precoding for [occ ||
PCleS | 236 “Pd ‘v‘ — . ) 32.0 GTis | OFF |'|
L J = | | symbol Length [comez  |¥] 15 \d
5.0G ‘FO ‘v‘ — ) g
) " | interval | 1 538‘ Symbols ‘ a75| Blocks
8.0G ‘P? ‘v‘ S | |
. || symboltength x2 |oFF R4 | oFF |*]
16.06 |p7 4 L ) L J
; . bl
32.06 [p7 [l
: . 8b10b 128b130b
m Seed FFFF | Lane0 || |1perEC |
Block Pattern Num or [num] or SKP OS SKP 0S5 EIEOSQ EIEOSQ Interval EIEP
No. Break By i i Length Time [us] Insertion Reset Insertion [Pattern repeats] Re.
#1 ‘v Electrical 1dle v ‘vf HTime v 1 |oFF w | OFF ‘v OFF ‘v 32 |OFF
22 \v 8b10b w|2.56 ‘v PCle5_POLLING_ACTIVE_TS1 128/ Time  |v 13000 |OFF  |w|oFF ‘v OFF ‘v 1 |orF
#3 ¥ |8b1ob ¥|2.56 |¥|PCleS_POLLING_CONFIGURATI 128 Num  |w 2lon |w|orF  |w|oFF  |w 32 | oFF
a4 v |8b10b ¥|2.56 | |PCle5_CONFIGURATION_LINKW 128 Num  |w a2lon  |w|oFF  |w|oFF  |w 32 | oFF
#5 v |8biob ¥|2.56 | ¥ |PCle5_CONFIGURATION LINKW 128 Num  |w 2lon |w|orF  |w|on  |w 32 | OFF
#6 v |8b10b ¥ |2.56 | |PCleS_CONFIGURATIONS_LANI 128 Num  |w alon  |w|orr  |w|on  |w 32 | OFF
=7 \v 8b10b |v 2.56 \v PCle5_CONFIGURATIONS_LANI 128/ Num |v 2 |on |v OFF \v ON \v 32 |oFF |
%8 ‘v 8b10b |v 256 ‘v PCle5_CONFIGURATION_COMP 128{Num |v 2 |on |v OFF ‘v ON ‘v 32 | OFF H—
29 \v Electrical Idle |v o \v- J7ime |v 1 |orF |v OFF \v OFF \v 32 |oFF
#10 ¥ |8b1ob ¥|2.56 |¥|PCleS_RECOVERY RCVR LOCK 128 Num  |w 2lon |w|orF |¥|on |w 32 | OFF
11 v |8b10b ¥|2.56 |¥|PCle5_RECOVERY_RCVR_CFG_ 128 Num  |w a2lon |w|orF |w|on  |w 32 | OFF
#12 ¥ |Electrical 1dle  |w vl {tme |w 1|ore  |w|orr  |w]orF  |w 32 | OFF
#13 v 12801300 ¥ |22.06 | ¥ |PCle5_RECOVERY_RCVR_LOCK 128 Num  |w 2lon  |w|orF |w|on  |w 32 | OFF |[¥
4] [x]
I J\ J ]

[6]

(7]

3]

[9]

4414911

[10] [11]

Sequence Editor

[12] [13]

REHEE

[14] [15] [16]

[17]
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%= 4.41.4.91-1 Sequence Editor Z2FIEH

N
i

siBA

File

Sequence Editor THRELTZNEIL, WELT- Pattern 25 D7 IR E(RIF T
%9, [File] — [Save] 2%y F L CALEDT AL ZRIIRIELET,

Preset

Bitrate Z &2 9% Emphasis @ Preset fEZF%E CTXET,
P0O~P10 {Z MU195020A [Emphasis] #7 ® Preset0~10 {ZxHGEL TWET,

LUFOHBITIE, 16G DfF 5 HIJIIRFIZ Preset? T EL7- Emphasis 23MFE I
E3 8

ISl

5.0G |PU |Y| File Operation [ Recall ][ Store ][ Initialize e

_Preset Manual e

Z- Nz . —>
et

2.5G P4 |v|

Standard/Preset @ PCled ‘v‘ - |De-Emphasis

] - [Preset7 \d

8.0G |P7 |v|

Amplitude | 1.000 | Vep

ST

16.0G |P? |v| e CEE

32.06 |ﬁ| coerz| oo R

0.401

C 0.401

Ve 0.401

0.401

0.401

Cursord
| o000 | NN

cursors | 0.000 | v

SKP OS

Tra—RRRIZ L SKP O AR, RSOFRFzELET,

Scrambler

= a—RRAIZ S Scrambler DY —RfE%EFKRLET, 128b130b (PCled/4)
TlX Lane Z&IZ—RENRZRVET, moa—RNHAIZLIZRZRY 2200
RS AE L FIORLET,
8b10b (PClIel, 2. USB3.0)
G(X) =X16+ X5+ X4+ X3+ 1
128b130b  (PCle3. 4. 5) / 128b132b (USB3.1 Gen2)
G(X) = X234 X214+ X164+ X8+ X5+ X2+ 1

Precoding for 32.0
GT/s

Specification # [PCle5] |ZEIRLEXDRIIEHETEXET,

[ON] IZREETBE. 32GT/s D/ 3% — 2 H JJIEIZ Scrambler Enable 238 Z0IZ3%
FESIL TS Symbol (2% L C Precoding #1777,

Pattern Edit

Pattern Editor A7 0/ Ry 7 A% FK R LET,
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# 4.4.1.4.9.1-1 Sequence Editor SZFIEB (#iZ)

BS ARl siBA

[7] | Break WNE— BB —FEILEHROEMGLARET HIENTEET, Break &
[Manual] (2 ELTWDHEX, [Pattern] #7 @ [Manuall 2%y F 3 25L, —
BF{51E L TV 72 Block 2263 —7 2 A% R D Block ~EBBLET,

[External]l IZEXEL TWAHEXIEL, MU195020A @ AUX Input =17 % CRUA(E
FER MUz —RHE IEL Tz Block 235 —7 2 2% RO Block ~EHL
%7, Specification T USB O#IEZEIRNL TV 554 External @ Trigger 5
% LFPS 1§ 5 D315 £7=1% Edge M HNBIRINTHZENTEET,

_Break

Trigger |LFPS |v|
[8] | Pattern Type. Bitrate Z#Z ¥ 35354 HIZ Electrical Idle 2 AL TZEW (K 4.4.1.4-1
Bitrate @ Block No. 12~14 ZZ R LTI,

2 DD Bitrate N 7257 1y 7 Electrical Idle 2 Au7gv &, Bitrate DHIY
B RSP R — 2 T AEAERHET,

Pattern Type T [General]l 1Zf# Block D&% E TEFE 7, [General] ZiE4R
L CWBEXITREAED PRBS /3% —>, Data 73— DB ENAHETT,

[9] | Pattern / EEOTay 7 Z IR LI IRET [Pattern Edit] #4753 5&. Pattern Type
Pattern Length |2t U7z Pattern Editor 235X £9°, Pattern Editor O 5141 14.4.1.4.9.2
8b10b Pattern Editor R D /8% — 2 # 5 | ~[4.4.1.49.4 128b132b | 3

Z
7
Y

1
>
=

>
)

Pattern Editor SRIFD /27— @E |12 B AL TS, ({8
[10] | Num or Time *5D Block No.D/ /3% — 65 DMK L Fik%E, B E- IR TR ELE

7
[11] | [num] or [us] Num or Time T ELIZEOEE F/ 1IR3 ELET,

[12] | SKP OS Insertion | [ON] (2% EL7= Block (. % —>H1{Z Sequence Editor Ei# 4 £ SKP OS
T ELTZ Symbol Length. Interval T SKPOS #fi ALET,

[13] | SKP OS Reset SKP Reset # [ON] 1258 EL7- Block i%. Block E#1% ® Block D5EHHIZ SKP
OS MEASINET,
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# 4.4.1.4.9.1-1 Sequence Editor SZFIEB (#iZ)

= 280 FREA
[14] | EIEOSQ [ON] 1Z8%EL 7= Block i, % —r D& Y2 EIEOSQ Interval T3 ﬁibf_/f/
Insertion / 42— C EIEOSQ 2 AL ET, 128b/130b T EIEOSQ 13/ 3% — [RHIC
Interval® Brpt=sh | FHARMIZIE [ON] IR ELET,
[15] | EIEOSQ Reset™ | [ON] (Zf%E L7z Block i%. Block 23R L=, kD Block D 5EHHIZ EIEOSQ
R AINET, EIEOSQ Reset 728 [OFF] IZERESHN TV TH, EIEOSQ
Interval 237 o7 [H TR 584 FeBHIC EIEOSQ MNREASILET,
EIEOSQ % 8 Gbit/s. 16 Gbit/s TiZ EIEOS 1 I8, 32 Gbit/s TiX 2 #EcD
EIEOS THEpkSVET,
Block: n Block:n+1
[ : Y | ]
Pattern
Change EIEOSQ Interval : 3
EIEOSQ Interval : 3
Reset OFF ' EIEOSQ User @ User  User EIEOSQ User User User EIEOSQ User User  User
Reset ON EIEOSQ User  User User | EIEOSQ User User EIEOSQ User User | User | EIEOSQ
Interval EIEOSQ User User User | EIEOSQ User  User EIEOSQ User User EIEOSQ User
Changed
EIEOSQInterval : 3 EIEOSQ Interval : 2
[16] | Add. Delete, ZNBDRZ L TH Block #fRELET,
Copy. Cut,
Paste.
Clear All
[17] | Cancel. OK [OK] #4%vTFT5L ML —F UV ARHREINET,
[Cancell &%y T 3 B&, VERLIzY — 7 RTEESIET,

% : USB3.1 Gen2 #REFIX SYNCOS
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4.4.1.4.9.2 8b10b Pattern Editor ;Z#REFD /N2 —>

11—

X /&

8 bit DI ARNT LI NF— R TELET. K 2—R,. D a—RT/RE— %3

ELET, HEAT D Keypad AZ 2 F2idF—H—RFT

RELET.

8b10b Pattern Editor
CursorAddr 2 o D
00 01 02 03 04 05 06 07 ""‘“”M“"‘? |
Notation Symbol(8b10b} |
00000000 K23.7 | K237 31.3 | D30.0 D0.0 D102 D102 e L= T
00000008 102 D102 | DlO.2 102 | D102  Dl02 | D102 D102 ’ :
00000016 J
00000024 _Edit Mode _Range
[ ]
00000040 Fi ) )
00000048 [2] [1] I 0 ” 1 " Reverse " Pateern |
00000056 . . r
Nl < <
00000064 [1] (| scramble Enable [ |scramble Reset < I.2]
00000072 I Set K28.5 to Scramble Reset I
U | Set all D-Code to be Scrambled |
00000088
00000096
00000104
00000112
00000120 Keypad
>
(T . . o
o 4
e D,
) i
= |
~
N
4.4.1.49.2-1 8b10b Pattern Editor A
Ve

[1] Scrambler #ffH 3554 1%. [Scrambler Enable] Fx=v 7Ry A% 5
WL, " — 1T Scrambler 28 T A FTE~ 7 A TER L, Fill @
D 1ARZZE2yTF LET, REATRRIINTNDL AL Scramble &

NET, Scramble 1Z D 2—RFDOHEFRNTY,

[Scrambler Reset] % E L7 RAZEETLHENC, LFSR Z0)#11k
LZE9, LFSR O#JELIZ. COM T rRL (K28.5) #{ERIZHITHhILE
T, HETERIN TS URLT LFSR Wb E,

fE

(2]
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4.4.1.4.9.3 128b130b Pattern Editor :EZ{RFED /N2 — U RTE
128bit /X% —>+ Sync Header Z&IZREL T,

[3|] [1|]

128b130b Pattern Editor

CursorAddr 0/0 e | 128

~Viewer Mode

Ba\[;(r:we Header +00+01+02+03+04 +05 +06 +07 +08 +09+0A+0B+0C+0D+0E +0F

0x00000000 1 01 52 52
0x00000010
0x00000020
0x00000030
0x00000040
0x00000050
0x00000060

0x00000070
X () scramble enable () scramble Reset o 2]
0x00000080 ~

0x00000090 [ setallpat mlockto be Scrambled |

0X000000A0 L J
0x00000080
0X000000C0
0x000000D0
0X000000EQ
0x000000F0

Notation |’Hex(ﬂyte) ‘vl

@) LseFirst () msB First

4.4.1.4.9.3-1 128b130b0 Pattern Editor

[1] Sync Header |% Data, Ordered Set Z&IZZNZILLL FDORD I E
Li—a—‘o

#* 4.4.1.4.9.3-1 128b130b Pattern Editor ® Sync Header
Sync Header
10 01
LSB First Data Ordered set
MSB First Ordered set Data

[2] Scrambler Enable. Reset 1% 8b10b [FRIU FETRETEXET,
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[3] DC Balance # 1 ([Z&EL7-EX, Symbol14, Symbol15 DE(F /S F—2
IELLF OERI TR EL ET,

£ 4414932 EENI—VREAE

TS Ordered Set
Symbol 11 @ = o
£ —
ChyYI=H+5 Symbol14, Symbol15 M EE/ 72—
DC /\S52 R
> 31 INE—=HD 0 DEAEBST T2 ARV 14 Z DFh

2. Symbol 15 % FTh IZE® | F/2i3F—rHdD 1D
WO T 72 Symbol 14 % 20h (2, Symbol 15 %
08h (CEHELTHALET,

<31 > >15 IRE— D 0 DEEWHTTeHT AR 15 % FTh i
B FEF A E =D 1 OFERST 728 Symbol
15 % 08h (CZF L TH L E7, Symbol 14 (TEES
NWTCNWNREF—ZEOFEEHILET,

<15 BESNTWDNE— B ZOFEH L ET,
7z
4
441494 128b132b Pattern Editor EiREED /N2 — U ERE )
Sync Header 7% 4bit (27222 L4 FRrE | 128b130b Pattern Editor &[FIUfEH 7 /T
=T, N2
Sync Header I% Data., Ordered Set ZELIZZFNZENLL FOEDINTHELF ;
TO 0‘:')
#* 4.4.1.4.9.4-1 128b132b Pattern Editor ® Sync Header 17/"3%
Sync Header
1100 0011
LSB First Ordered set Data
MSB First Data Ordered set
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4415 Error{hntge

Error f11% 9 %213, MU195020A #/E@E & [Error Addition] #7712\
T 27— AOREETHILIZID, BT =227 —DfMBRcExET,

|B Outﬁut IB Emﬁhasis IE Pattern I Error Addition I Pre-Code I Miscl I Misc2
TN

[2] —> Bimurst [Blt |¥| surstiengtn 1| bits

[3] —>» Source [\m:ernal ‘v] Variation m (——[4]
[5] —> Route [Select |v] [ figieyl=)
[7] —> rat= [ 1 e

B> xR [
- ik 2 3 4 5 6 7 a o 10 11 12 1

Data

PRBS

X 4.4.1.5-1 Error Addition 27

[1] #BR % — 2% LT, Bit Error Z#RASH AT,

ON: Error fIhnggnes . SETLET,
OFF: Error fHIERER 281 L F9,

72720 AR EIXT X TO Error fHIIEREIZRZL, [OFF] TIXAE
Error 1§ 512t U7= Bit Error fHIMG 28 1L £,

[2] Error @T@lﬁﬁi% [Bit] & [Burst] 753U £9, [Burst] Z38IRL
B EOK 127 OG- =T — &R A TEET,
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(3]

[4]

(5]

Error £} Source #3&RL £,
B SH — AN LT FTED Bit Ervor 24N 22 A 7 %A/ T 507
BEARIRLET,

[Misc1] %7 ® AUX Input #% & C Error Injection 235 E IV CWDHEH
IZ., Source DX ENTEET,

%+ 4.4.1.5-1  Error 10 Source M&E

ERIEE Bl

Internal WELEE C Error £ 40 Timing 24 %L £,

External-Trigger | Error f1/l Timing A:pk% . MH(E % (Auxiliary
Input) @ Trigger Edge Z[AIfisH &,

External-Disable | Error £/l Timing IZPHSEIEE CRAESHET 43,
L5855 (Auxiliary Input) 2% Low O Xfid—
T—xAILEE A,

Source |Z Internal. External-Disable # &% & L7=% 4. Error 101 7
Variation Z8RL £7°, Error Il (N Gating) RO A ST 1E%Z R 5
L%, r
£ 4.415-2 Error fEAFEDHRTE ]/

=l

EIRER & BA 0/)
Repeat Error Zf#Hc I AL ET, i
Single Error 2% H{FEIZT 1 shot AL E T, f

Combination BflZ, RZEIZXYD Combination
BT —NEASNET,

Error £-11 Route O A LSRN L £9,
MU195020A 1T A —2 e~ LV F 7L TEKRL TH AL ET,

1b i1
Route 1 2
bi2
Route 2 2
i3bi3
Route 3 i

12b 1b132a .. i3a 2aila

>

TILVFILY Y

Route 32 _i320[%22

44152 HBR/NZ—2DN\FLIL-D)TIVEH
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(6]

[7]

(8]

< IVF LIV DATIES% Route EFFONET, MU195020A Tit 32 A
@ Route 23HVFET,

% 4.4.1.5-3 Error {150 Route M i&E

ERIEH i BA
Scan Error 18 A7 % Route ZNEFIZE X T,
Select FEEL7= 1 Route IZ Error Zff AL E T,

FRBR X2 — 2L T, 1 bit 43 Bit Error 2R ASH % Route 246 E
F9, REHPHIX 1~32 T, 1 ATy TRHRELET,

72720, L FORIBREERHVET,
(@)  Error ffh#4eEns [OFF] DAL REEZAIELET,

(b)  Error 11 Route #./E 15T [Scan] ZiBIRL CWDGATE
REERHELET,

B SZ—ZRL T, 1 bit 0D Bit Error #%4:3% % Bit Error Rate
PRELET,

xE-n: x1E. 1~9 FT 1 ATV S TLICHKIETEET,
nif. 3~12 FT1 AT T LR TETEET,

72720, UL FORIBRFEIHVET,
(a)  Error f1&EEDY [OFF] TH. REXHAZhELET,

(b)  Error 11 Variation &3 Single ™34 1%, Error Rate
DR ENL, HHELET,

(¢)  Error 1 Source 7% External-Trigger P35 & 1%, Error
Rate DR EIL, HELHEL £,

@ n23DEXT.xIT1I~5EBIRTEET,
(e) FARFHIM—rZ5E-3 T,

Mixed Pattern (ZBAL T, 6 & Block (Data. PRBS X1 Block % 5)
(2 Bit Error Z4fi A 9% Block DEIREZLF7,
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4416 Pre-Codes&Epe

MU195020A-x20 Tl4.4.1.9 Multi Channel ¥8E | Combination Z#% &L
TWAEAIT, Pre-Code iR ETEXET,

AHEREIT DQPSK IZKHSS /572012, DATA % F 3RO Pre-Code i ZRX D L5
WZIERL, O3 28RE T,

Phase Modulator
or its equivalent

—

K 4.4.1.6-1 Pre-Code $#¥ X (DQPSK)

Pre-Code Z#%E T 5HA1C1E,. MU195020A #1EME D [Pre-Code] #7'%
HoFLET,

IEI Output IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMiscllMich|

Type |DQPSK |v|

Initialize Data |1 |v|
4.41.6-2 Pre-Code 27

JE:
Pre-Code #ERED R 1L, Combination % &SN TNWAEF v /L CTHED
BHETT,
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4416.1 Pre-Code MEETFE

Pre-Code [0V — [1]
[2] —>Tipe |JDQPSK |v|
[38] = Initialize Data |'1 |v|

4.41.6.1-1 Pre-Code &5

% 4.4.1.6.1-1 Pre-Code 32 EEHE

&= IEHH BEEE
(1] Pre-Code Pre-Code A | A 75 ELET,
(2] Type Pre-Code O S AAEHELET,

2ch Combination #&RF: DQPSK 233 E FIRE T,

(3] Initialize Data | Pre-Code ®#JHAfEA R EL £,
(WIHE: 1)
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4.41.7 Misc1#gE (MU195020A)
{5 BOAR TR, AR DORES, AL ERELET,
Misc #REZ X E T 512013, MU195020A #{EmE O [Miscl] #7 &4y FLFE

R
IEI Output IEI Emphasis IEI Pattern IError AdditionIPre-CodeIMisclIMisczl
_—Pattern Sequence
Pattern Sequence |'Elurst |v| Gating Output |'DFF |v|
Source |'Internal |v| Data Sequence |'Restart |v|
Burst 12 Y12}  X12)
Enable Period 1—»‘ | 128 000 | bits
Burst Cycle ‘ , | 12800 000 | bits
Burst Trigger Output f ) f \
(Delayr > | 0.| bits
Pulse Width M i T 000'| bits >
70
Y
b‘
. |
—AUX Input >/
AUX Input |'Err0r Injection |v| Vth '0\.-’ |v| \\i
_ AUX Output . . j:,;‘:"%
AUX Output |1 Clock |¥| 1E
1/ 64| clock
4.4.1.7-1 Misc1 27
+= 44171 FHFEIEB
I5H Bl
Pattern Sequence | B NZ— DAERGTIEEZRELET,
AUX Input FHBIA I REZ s ELE T,
AUX Output B I RE R ELE T,
Gating Output BAIL TR H I ERELET,

[Miscl] #7 0 EH B ix. MU195020A @ Datal~2 CTHIEOHRETI,
IRE— R b AREIL, Datal OB EIKEFELET,
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44171 Pattern Sequence M&TE
RS — OB AERINLET,
_Pattern Sequence
Pattern Sequence |Repeat |v| Gating Output | OFF |v|
4.4.1.7.1-1 Pattern Sequence M:E1RE &
% 4.4.1.7.1-1 Pattern Sequence ML E
ERIEH [ES
Repeat Eﬂ%ﬁ/\&—/m Repeat 7 —# %55 T HBRITRINL T,
FIZEFT A AATALEDT=OIE L ET,
Burst 3&%”5*—/0) Burst 7 —# %55 TABRIRINLUET,
WZIEE Bl R 7 & O R IERECARERER S Packet 13
nJ?fﬂﬂ@t?Sf)ﬁﬁH LET,
)t G L7e %R X2 — 1%, PRBS. ZeroSubstitution .
Data., Mixed (Data) T
441711 Repeat/N3—2 DT

B XZ — D Repeat 7 — F & ik

%15 975 4% 4 1%, Pattern Sequence T

[Repeat] ZHEERLET,

1]—>

Gating Output | L
[2]—————> ruise width — 128 | bits
[3] _— > Delay AL | 128 ‘ bits

e E—

_Pattern Sequence

Pattern Sequence |Repeat ‘v| Gating Output | OFF

Patt=rn

Pattern Length X it

Y

L. C. M. (Pattern Length, 128%N)

4.4.1.7.1.1-1 Pattern Sequence (Repeat) %FE1E B B
[1] [Repeat] ZEIRLET,
Hfr L7z ikBR a2 — o life T — 25 5 DEREITWVET,

(2]

j—o

Pulse Width (2%, MU195020A IEffi/3%/L0 Gating Out T R7 X705
HASNDIRIE %@ High L~Lr UL AigE A4
FHpET,

ELET, 7SV AIRIL 8 D
Pulse Width O EITFE 4.4.1.7.1.1-1 ORI L TR HENE
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*4.4.1.71.1-1 Pulse Width D& E &5

BEES =% 7 #
PRBS. 128~Pattern Length & 128 O/NMAREE — 128*
Data, (B¢ K 34 359 738 240 ECTRRIE AI)
ZeroSubstitution REAT YT 8 bit

2ch Combination FF:

(6221 PRBS. Data. ZeroSubstitution) IX.
256~Pattern Length & 256 O/ NAfGE — 256 &
R0 BEAT Y71 16 bit L7825,

(K 68 719 476 480 TR & )

Mixed 128~Row Length x Row #{ x Block #{ — 128
(K 2 415 918 976 ETHE )

REAT VT 8 bit

2ch Combination F¥:

256~Row Length x Row #{ x Block ¥t — 256 &7¢
D, REATYTIE 16 bit L7285,

% : ZZ TV Pattern Length I3, [[X] 4.4.1.4-1 Pattern ¥~ |® Length 2%
511 LT DEx | 512 BL RICAeb I MG LT-E T,

2ch Combination ®&E(%, ¥ 4.4.1.4-1 Pattern #7 |® Length 7%
1023 LL T4 1024 LLEIZZ2D IO EE LA T,

[8] Delay 1£7 —#/ 35— OSHAM EIC KL T, Ty NESET High L
NSV AE T T EFRELET,

FREHNLIL 8 DIEEE T, £ 4.4.1.7.1.1-2 1" TRICE - TCHEESNE T, @

Z
7
Y

1
v
E|

Ve
D

b}

% 4.4.1.7.1.1-2 Delay 0% & #i[H

BEESE 5% TE S
PRBS. 128~Pattern Length & 128 O/NMAEE — 128*
Data. (B K 34 359 738 240 £ TRk E 7))
ZeroSubstitution REAT YT 8 bit

2ch Combination FF:

(%213 PRBS. Data. ZeroSubstitution)
256~Pattern Length & 256 O f/NAEH-256 L72
D, REATY 1L 16 bit &725,

(K 68 719 476 480 TR & )

Mixed 128~Row Length x Row #tx Block & — 128
K 2415 918 976 FTHRIEA]

REAT VT 8 bit

2ch Combination K¥:

256~Row Length x Row % x Block #{ — 256 &£72
D, REATY 1T 16 bit L7125,

% : ZZ TV Pattern Length I3, [[¥] 4.4.1.4-1 Pattern ¥~ |® Length 2%
511 LT DEx | 512 BL RICAb I MG LT-E T,

2ch Combination ®&X(%, ¥ 4.4.1.4-1 Pattern #7 |® Length 7%
1023 LL T4 1024 LLEIZZ2 D IO EE LA T,
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441712 Burst/\2—2DERE
R —2 D Burst 7 — %1515 758 G1&. Pattern Sequence T [Burst]
ZIEIRLET,

lEl Output IEI Emphasis IEI Pattern IErrorAdditioanre-CodeIMiscllMisczl

—Pattern Sequence

Pattern Sequence |M| Gating Output |ﬁ|
[1]—1> source  |internal 'v| Datasequence [restart  |vie——[2]
Burst X12 12§ X12)
Enable Period —F | 5 O | gits 3]
Burst Cycle . »| 12800000 pits A

Burst Trigger Output f \ f '\

(> I I P i
e ——————
Pulse Width ‘ iﬂ| dts | 6]

4.4.1.7.1.2-1 Pattern Sequence (Burst) %E 8B BE

2
Burst Trigger Output 15 %1%, Gating Out = Rr7Z IV IShvET,

(1] A5 =D Burst (55 2R AESELAAI 7P ERELET .
#£4.41.71.2-1 BurstZEIEH

ERIEE EBH
Internal WERE 5 C Burst 18 5 EXAIL T HEMRLET,

External-Trigger | AUX In 2 %7ZNH A NS —MEF Lo T AR A AR LET,
SEH B =y PO T Burst 15 5O AEBIEL ET,

External-Enable | AUXIn a7 ¥MHANTIENTZF —ME F12E-o T, Burst (E 5X4 A 72 AR LET,
High L ~/VI§IX Burst {5 52 %6420 . Low L VIRF IS8 B2 A5 L L E9,

[2] Burst Pattern O3ENEFAIEELET,
% 4.4.1.7.1.2-2 Burst Pattern 4% |BFNDEE

EIREE £ BA
Restart FRESNTWDRER/ N Z— % Burst 8 53 AET LIEBNOHAZ—FEEE T,
Consecutive FEESNTWDRER /S Z— % Burst {5 5 Tl s ETH L E T,
Continuous f;ﬁ?éﬂfb ORBR NS — Al R AE S Burst 5 5B AERLSMIH 2~ A7
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[38] [1] @ Source % [External-Trigger] F7=i% [Internall |ZF%EL TV %
Y& AUX Input 2317 ZIZ AN )13 2R/ % —2 @ Burst Cycle D
EERAEXME bit 2 CRELET,

7% 4.4.1.7.1.2-3 |Z Enable Period Oi% E#iHZRLET,

[4] [1] @ Source % [Internall (ZF%EL T84, Burst Cycle (AJ1&4L
LR Z—2 O Burst 550 1 JAH]) 2% ELET,
7% 4.4.1.7.1.2-3 |Z Burst Cycle O E#iHZ RLET,

% 4.4.1.7.1.2-3 Enable Period & Burst Cycle £%7F i 5

Channel

Combination % Enable Period (bit)

Burst Cycle (bit) HRERTYIE (bit)

1 (Internal] I: 25600~2147483648 256
12800~2 147 483 392
[External-Trigger] Ks:
12800~2 147 483 648

2 (Internal] I: 51200~4294966296 512

25600~4 294 966 784

[External-Trigger] Ks:
25600~4 294 967 296

Z
7
Y

1
v
E|

Ve
D

£

b}

Burst Cycle & Enable Period D723, 512 bit LA LD Disable X [H 732 1%
g‘(‘\j_c
Disable X173 2ch Combination % 2 L7200 F 9,

[5]. [6]
Burst Trigger Output KV /135, Burst A 7§ 5458 ELET,

Delay: Burst Data Pattern OYEEENEICX LT, £ >k
BOLECTHATIODOREEITWVET,

Burst Trigger Output &0 H /1A REEE SO
High L ~L UL AEZFEELE T,

Pulse Width:

7 4.4.1.7.1.2-4 12, Delay & Pulse Width O E#iHEZ R~RLET,

#* 4.4.1.7.1.2-4 Delay & Pulse Width £% 7 &5 5

Channel . . . s = .
Combination % Delay (bit) Pulse Width (bit) BRERATYIE (bit)
1 0~(Burst cycle — 128) 0~(Burst cycle — 128) 8
2 0~(Burst cycle — 256) 0~(Burst cycle — 256) 16
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4.41.72 AUX Input DEEE
N THERR ST A A TG FIcEV =T — i A E #1754 13, AUX Input
a7 EEEHLET,
AUX Input 217 2248 4 2822 UL FORITRLET,

—AUX Input

AUX Input |Error|njection |v| vth |0v |v|

4.4.1.7.2-1 AUX Input %2 EIEH

£ 4.41.7.2-1 AUX Input DEETE
ERIEE At A

Error Injection T —EINERINOEDAAIL T THERATLHESITHHLET,

Error Addition D% E T, Source 73 [External-
Trigger]. [External-Disable] ZfiEL7-EEITMEHLE
T,

Al 04.4.1.5 Exror (HIERE | 22 L TS0,
Burst Pattern Sequence T Burst 73R X 41, Source T

[External-Trigger] F721% [External-Enable] Z{5EL
TEEITHEHLET,

RN 4.4.1.7.1.2 Burst XY — U ORRE | SR LTLIES
Uy,

Vth A7J Threshold @& E% OV, —0.25V., —0.5V /iR A]
e,
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4.4.1.7.3 AUX Output DEETE
RIHIE 578 MBIIZRE S NSV TRRIEL T

4.4.1.7.3.1 1/N Clock D E
[1/N Clock] #FHET DL, BENRF—AZFEBLIZ2E7ay27% Aux Output

AR A IILET,
AUX Output
[1] AUX Output 1/N Clock 4

(2]

Y VY

1/ 64 | Clock

4.4.1.7.3.1-1  AUX Output Clock % FEIEH

[1] [1/N Clock] #&IRT5H&, Aux Output ZR7ZNHiRER 7 —AZ[FRHIL
vy I RS ET,

(2] FEiZeyros5El (N) ZBELET,

>
BES A el 4~512 ORIPHT, 277 2 CRETEET, 5
b‘
4.41.7.3.2 Pattern Sync MEXRE ]/
[Pattern Sync] ZixET oL, R/ Z— FHLRIBIL TWLFA7ESE 3
Aux Output ZRZ7ZIZHALET, 0/)
1k
AUX Output ,f/’g
[1] AUX Output > |pattern Sync v
Pasition STttt TTTTTTTTTTToTTTToTTTTTTTETTT 1
2] Block N;oi 1 Row No. 1 i

4.4.1.7.3.2-1 AUX Output Pattern Sync ZZFEH (Mixed)

AUX Qutput

1 AUX OUtput > | pattern Sync | PatternChange oee v

[ ] P mn Trigger < [3]
Position bits

[2] > !

4.4.1.7.3.2-2 AUX Output Pattern Sync 5%¥F1EH (Mixed LL4})

[1] [Pattern Sync] #i&RT5&, Aux Output TRZZDHEEEL TWDT —
BB = AN RIBILT SV AE BB s ET,

[2] FRHUER A ADRAEMBEEIEELET,
RS — N T BRENBENERDET,

[38] [ON] #IRT 5L, TAMIE—ZEEIZ AUX Output 75 H1E 5%
HALET,
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F441.732-1 EHES/NILAREMEDRE

HER/NG—

REAR

PRBS.
Data.
ZeroSubstitution

oG = BN U TRAL, 7SIV ANLE Y — 2 DA IR L CTHRE T
=F7, FEEHEIL, LI ET,

1~Pattern Length*& 128 O f/NARE — 135, 8 bits Step.
Bk 34359738105 £ CTHEE A

2ch Combination FF:
1~Pattern Length*& 256 Df/NAfEEL — 287, 16 bits Step.

K 68719476209 F T E A

Mixed (Data)

BTy I NZ = JEENIR L TRAL, 2V AGLE T Block & Row O {E
THRETEET,

*%: ZZ TV Pattern Length I3, [[X] 4.4.1.4-1 Pattern #7 |® Length 2%
511 LT DEx | 512 BL RITAeb I MG LT-E T,

2ch Combination ®&E(%, ¥ 4.4.1.4-1 Pattern #7 |® Length 7%
1023 LL T4 1024 LLEIZZ2 D IO EE LA T,

=1 —]

4.4.1.7.3.3 Burst Output2 MFEE

Burst Qutput2 ##% €3 5&. Pattern Sequence T [Burst] Z8&RL W55
4. Burst Trigger Output E[RIERDZAI (5 75% Aux Output 2 R7ZIZH]

jj L\iﬁ_‘o

% 4.4.1.7.3.3-1 Burst Output2 M&E

REEHE

gb“:l

Be

Delay

= S/

JE B

Burst Data Pattern OJEEAN EIZH L T, ME Y MESH CTH A THEINRTELET, %

FAIE, [3% 4.4.1.7.1.2-4 Delay & Pulse Width &% E#iH | L[FIEE T,

Pulse Width | Burst Trigger Output &9 H /1A [EHIE 5D High L~ L L AEZREL £,

FRERIFAIL, [ 4.4.1.7.1.2-4 Delay & Pulse Width 3% E#iH | LRIEE T,

441734 WHAHAZ

OFF % E 7 %L, Aux Output IRI7ZNOEFEHILER A,
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44174

Gating Output DX TE
Gating Output ZR7 XD NEFHELET,

Pattern Sequence

Pattern Sequence |Repeat  |¥|  Gating Output |OFF vi—[1]

4.4.1.7.4-1 Gating Output FXFIEH

% 4.4.1.7.4-1 Gating Output MR E

EIRIEH 5 EA
ON Gating Output =2 X745 Pattern Sequence T
BRELTFIE 2L ET,
OFF Gating Output ZR7 #0555 &2 HTILER A,
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4418 Misc2tsE

Misc2 BERE Tl 71w 7 BT v RV ORI EEZH T LET,
Misc2 HEREA R TETAI21E. MU195020A HEEE O [Misc2] #7 %% F L
9,

IB Output IB Emphasis IB Pattern IErrorAdditionIPre—CodeIMiSClIMichl

_Clock Setting
Clock Source |’Unit1:SIot4:MU181500El |v|
Bit Rate |’PCIe4 |v| | 16.000 000\| Ghit/s
Output Clock Rate |’Halfrate |V| Offset | 0\| ppm
Reference Clock |’Internal |v|

PCle Host Test: 100 MHz Ref. Clock Input |DFF |v|

PCle AIC Test: SSC (Down. 33kHz) |W| Deviation |'m‘| ppm
:_ Noise Setting

Noise Generator [Not use |V|

Offset | 0.000 | dB

X 4.4.1.8-1 Misc2 27
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44181 /0OvYIDEE

IEI Output IEI Emphasis IEI Pattern IErrorAdditionIPre—CodeIMisclIMichL

_Clock Setting
[1] —> Clock Source |Unit1:SIot6:MU181£)OOB |v|
[3] —> Bit Rate \Variable |v| | 32100 ooo'| Ghit/s
[2] —>» Output Clock Rate |Ha|frate |V| Offset | 0.| ppm
[5] —>» Reference Clock |Interna| |v|

[4]

441811 syovyiREEBEBE®@ (MU181000B MIHEE)

IEI Output IE! Emphasis IEI Pattern IErrorAdditionIPre-CodeIMisclIMichl

_Clock Setting ‘70

[1] —+—» Clock Source |E)¢erna| |v| 5
[3] Bit Rate | 28.000 000'| Gbit/s /?
[2] +——>»0utput Clock Rate |Ha|frate |v| N
| ) Input Clock Freq 3

[6] +—>Operation Bitrate 2.4 to 32.1 |v| | 1.200 to 16.05 GHz(1/2 Clock) \0/)
L

|
[7]

441812 ynyoEEEBET (External DIHE)

(1] 7wey s fialia SR £,
% 4.4.1.8.1-1 Clock Source DE&FE

ERER NE
External MU195020A @ Ext Clock Input 2 Rx7XIZAIshbdray
7

MU181000A | MP1900A [Z3£E STV % MU181000A DYy
MU181000B | MP1900A (Z#5 &4 T % MU181000B D2y
MU191000A | MP1900A [Z3£E STV % MU191000A D7y
MU181500B | MP1900A (Z# 7 & T % MU181500B D7y

[2] Clock Out =7 Z I ENnNA7ay DL —haeRELET,

Fullrate: Z7vyZBEEEH )17 —Z L —MNIFILC T,
Halfrate: (H/17vy 7B EIZH 17 —XL—bhDY03TT,
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Iy 7HETRAY MU181000A/B %7212 MU191000A D34

(3]

[4]

(5]

HAE YR —h 23R ELE T, [Variable] F7-1% Preset OHFAREDHIREIR
LET, #L<I1E14.4.1.2.4 BV —FOREIZERLTIIEEN,

Jay 7 B DA 7 —1000~1000 ppm OFIFH CERELET,
a7 GTR)Y [Externall OSAIIEREINEREA,

MU181000A/B 721X MU191000A ORIy 7R ELF9,

Iy TR DS External DG&

(3]
(6]
(7]

T —HDE YR —IRFEIREINET,

MU195020A OEIEE Y R —MNENRFRSILET,

MU195020A ®Z7a27 Input TR X AT 5B BBFRRESIET,
[1] o%E CEFHFEIC MU181500B #@ R L7=LX1Z, MU181500B (2 A
NT27ay 7 BEEOFERTT,

[2] & [6] DR EICLZEMEE L —hE A N7y 78O BEGREZ LT
WRLUET, #FElEX T MU195020A-x01 2372ne& (EBEyRL—hk
21G) DFERTT,

:4.41.8.1-2 EMEEYRL—REAAIOVIREIEHROBEER (9L 80Oy E R

Output Clock Rate Operation Bitrate Input Clock Freq EvkL—bk&
DERTE DEH DR o0y BIRBOE R
Full Rate Clock | 2.4~16.0 Gbit/s 2.4~16.0 GHz 11 7wy 7 CEIE
16.0~20.0 Gbit/s 8.0~10.0 GHz 1/2 7wy 7 CTEME
20.0~32.1 (21.0) Gbit/s | 10.0~16.05 (10.5) GHz 1/2 /vy 7 CTEME
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 7wy 7 CTEME
Half Rate Clock 2.4~32.1 (21.0) Gbit/s | 1.2~16.05 (10.5) GHz 1/2 7wy 7 CTEME
25.0~32.1 Gbit/s 6.25~8.025 GHz 1/4 7vv 7 TEME

#*44.1.81-3 BEEVIL—FEANIOVIRRBOEK (MU181500B + S &R OV FEE)

Output Clock Rate Operation Bitrate Input Clock Freq EvkL—k&
DERTE DEE DERT o8y BIRBOBER
Full Rate Clock 2.4~15.0 Gbit/s 2.4~15.0 GHz 1/1 7ay 7 CEfE
15.0~20.0 Gbit/s 7.5~10.0 GHz 1/2 /a7 Tk
20.0~30.0 (21.0) Gbit/s | 10.0~15.0 (10.5) GHz 1/2 7wy 7 CEIfE
25.0~32.1 Ghit/s 6.25~8.025 GHz 1/4 a7 CHhfE
Half Rate Clock | 2.4~30.0 (21.0) Gbit/s | 1.2~15.0 (10.5) GHz 1/2 7ay 7 CEIE
30.0~32.1 Gbit/s 7.5~8.025 GHz 1/4 7ay 7 CHE
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IOy EREBIE S E
MU195020A 1%, 3570y ZHETRICE>T MU195020A Lo HEkE, i
BEMNRRDET, ZZTIE MU195020A E7ay 7GR, Vv X IRED R, B
FOE MR E IOV, AT 2700 7GR LI L 9,
JE:

ZZ Tt 9 54 sk ¢ MU181000A/B 7= 1% MU191000A & .

MU1815OOB EEHTLHGE, INHOEY 2—/1% MU195020A EFIT
MP1900A (Z2EE L TWOMENRBHDET,

MU195020A % LA T O R T L7238 OB LU E I DWW CELA
L%,

(1) MU195020A + MU181000A/B (£7-1% MU191000A) + MU181500B
(20 MU195020A + MU181000A/B (£721Z MU191000A)

(8) MU195020A + MU181500B + #hi7 a7 4G TR

(4) MU195020A + A7 7 (4G TR

ZZTIE MP1900A @, Slot1-2 12 MU181500B. Slot3 {2 MU195020A. Slot6-
712 MU181000B %75 L7/ CRlAZ L £7,

F7-. MU195020A @ Clock Source i% €. 3L UO'MU181500B ® Clock Source
RENTENZENHHE (External) OIRRENSFNEZTAL F4,
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441811

MU195020A + MU181000A/B & >t H 4 H + MU181500B < v & ZEiR
Try 7 DERE
MU195020A. MU181000A/B. 33X MU181500B D7y ZHE56 12O\ TIE,
TMP1900A > 7 F NI FVTATFIAY-RATI7 AT 2— VG AE]
D13.2.3 UvFEAMINT 56 | OFRIX ., fiiZS B TIEE0,

T T s A -

1. MU181500B @& M @ Clock Source #& & (2 T . [Unitl:Slot6:
MU181000B] #E&R42%L MU181500B & MU181000B 7NEE L =9
(% 4.4.1.8.1.1-1 ),

2. MU195020A HiE D [Misc2] #7 @ Clock Source (27T, [Unitl:Slot2:
MU181500B] #@&4R4 5L MU195020A & MU181500B 7@ L =9
(X 4.4.1.8.1.1-2 ),

3. MU195020A i Bit Rate (2T, H 15 —Z DOy — bR ETED
70 ET, K 4.4.1.8.1.1-2 OHITIE, H15 —%% 32.1 Gbit/s ITi%

ELTWET,
SJ1 “ 8J2 “ SsC w BUJ w RJ w Ext W
10 He 10Hz 33000 Hz 0.000 Ulp-p  0.000 Ulp-p
|7 0.000 up—p| ‘ 0.000 Ll'p—p| | 0 ppmJ i | | | | |
Clock to PPG
—_— Half-rate (MUX) ———»
|_ 25.000 000 Gbitis_l—’
Ref. Clock

pm >
|, 12 500 000 kHzJ—’

AUX Input Clock
nput Clocl Sub-rate Clock

1/8 >
R —, —————
Clock Source |Umt1:slut6:MU1aloooa |v|
Center Frequency | 12 500 000 ‘ kHz
Offset | 0 ‘ ppm
Reference Clock |\nterna\ |v|
Calibrated Module S/N [ 1A00000002)

4.4.1.8.1.1-1 MU181500B Clock Source %3

4-112



44 PPG

IIEI Cutput IEI Emphasis IIEI Pattern IErrorAdditionIPre-CodeIMisclIMichL

_ Clock Setting
Clock Source |Unit1:SIot2:MU1815OOB |v|
Bit Rate |variable |v| | 32100 000'| Gbit/s
Output Clock Rate |Ha|frate |‘l'| Offset | 0.| ppm
Reference Clock ||nterna| |v|

X 4.4.1.8.1.1-2 Clock Source F%XE (Pv3 + ot EER)
E:
FEROFIES BV, Sz MU181500B & MU181000B D EhaR &4 L T
IEEW, BENEREDIAZE DRI 5L, X4.4.1.8.1.1-3 D& EX AT 0s

NI ANFRSNET,
Warning

The selected module is linked with another module. Check the link settings of each module. ;O
Y
= 7

|
> > » > :/
44.1.81.1-3 ELa—LEFOEEF(TOTRYIR 3
0
1B

fE
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4.41.8.1.2 MU195020A + MU181000A/B ¥ >t A

a7 DR

MU195020A & MU181000A/B ®7 vy 74512 OWCit, TMP1900A 7
NIFVTF4TFIAF-R AT T AT a— VB EID3.2.1 =F—H|
ExTHEE I OERX, FilAZ 2L TLIEE,

T T s A -

1.  MU195020A [#EifE ® Clock Source (27T, [Unit1:Slot6: MU181000B] %
BIR$5E MU195020A & MU181000B 23 E#EN L £,

2. MU195020A Eif® Bit Rate (2T, H1T5 —Z DYy L — IR ETED
JONTnET, K 4.4.1.8.1.2-1 DHITIX, HHT —%% 32.1 Gbit/s IZ7%
FELTOET,

IEI Cutput IEI Emphasis IEI Pattern IErrorAdditionIPre-CodeIMiSClIMichI

_Clock Setting
Clock Source |’Unit1:SIOt6:MU181000El |v|
Bit Rate |’Var|able |v| | 32.100 000\| Gbitfs
Output Clock Rate [Halfrate |v| Offset | 0\| ppm
Reference Clock |’Internal |v|

4.4.1.8.1.2-1 Clock Source :RE (L rtH A EBH)
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44.1.81.3 MU195020A + MU181500B v 2 EFRE+ 4 804 O v o {HEKR
A=DAPL: 5 Tk

MU195020A, MU181500B, XU =y 78I D 7y 78245122 T
%, TMP1900A ¥ 7 F VI AVT 4T FI7A4%-R AT 77 A4V 2— VIR
HEIDI3.2.3 v+ 556 0EGX . SiHEZRL, SO Fh O
MU181000A Z4ME 7 vy 7 HHETRICIE S 2 T3,

JER] T 3¢ TR -

1. MU195020A [ ¢ Clock Source (2T, [Unit1:Slot2: MU181500B] %
BIR$ 5L MU195020A & MU181500B 25E &L 9,

2. MU195020A HifE® Operation Bitrate (2T, HHJL72W T —ZDE vk
L—haBIR L9, 28 Gbit/ls DT —Z%&H 11355813, X 4.4.1.8.1.3-
1 DHIDIHIT [2.4 to 30.0] ZEBIRLFET,

3. MU195020A M ® Input Clock Freq (ZF RSN TV AR E D7 ay
%, MU181500B ® Ext Clock Input = rZ7ZIZ A JJLE T, [X/4.4.1.8.1.3-

. T
1 OFITIL, 28 Gbit/s DT —H#&H 1357 HIZ, 14 GHz Oruyr% A -
HLET, Y
‘ 7a
4. MU195020A Fiifi® Bit Rate (2t /) 7 —# O v — S goRsShES, |
FIE 3 TAHLCNDZau2IckD, T —2DE b — M ERTES 4
ZLERERL TS, %
Ty e e e e e e i
utput | @ Emphasis [B Pattern | Error Addition| Pre-Code | Miscl | Misc2 ,ﬂ;
_Clock Setting
Clock Source |Unit1:SIOt2:MU1BlSUUB |Y|
Bit Rate | 28.000 000'| Gbit/s
Output Clock Rate |Ha|frate |v| Input Clock Freq
Operation Bitrate 2.4 t0 30.0 |v| | 1200 to 15.0 GHz(1/2 Clock)

[ 4.4.1.8.1.3-1 Clock Source F&E (Pva + SMEBY OV HEGITRERAE)
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4.4.1.8.1.4 MU195020A + 5 &84 O v o H#EGITR

Iy DG

MU195020A E27vy 7485512V Cid, TMP1900A 7 Vo4 VT 47 F54
PR AT 77 AV a— VA E]D3.2.1 =7 — EET LA 125
FRLFLEA DD MU181000A 47 my 7 G IRICE S 2 TEEW,

[ A % E FIE
1.  MU195020A i#E @ Clock Source (2T, [External] Zi&IRL TZEW,

2. MU195020A HifE® Operation Bitrate (2T, HHJL72W T —ZDE vk
L—hEZBIRLE9, X 4.4.1.8.1.4-1 OFITIL, 28 Gbit/s DT —Z%H
TV D T, [2.4 t0 32.1] ZEIRLET,

3. MU195020A [ Input Clock Freq (RSN TV AR E DI/ av
%, MU195020A @ Ext Clock Input = RZ7ZIZ AL T,
4.4.1.8.1.4-1 OHITIL, 28 Gbit/s DT —F%&HF13 57012, 14 GHz
sy NIILET,

4. MU195020A i @ Bit Rate ICH 157 —XDE Y M — "R FERSINLET,
FlE 3 TAHLTCWBZayZiZdh), MAOT —4DE v — B R TED
ZEERRERLTLIZE N,

|IB Output |El Emphasis |EI Pattern IErmr Addition | Pre-Code IMiscl | Misc2 |

_Clock Setting
Clock Source |Externa| |v|
Bit Rate | 28.000 000/ Gbitls
Output Clock Rate |Ha|frate |v|
\ J Input Clock Freq
Operation Bitrate ~ |2.4 to 32.1 |v| | 1.200 to 16.05 GHz(1/2 Clock)

4.4.1.8.1.4-1 Clock Source %7 (5V&80 Oy LA TR )
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44182 Noise ME&E
MU195050A 7213 MU196050B 21 /1420 &m EL 7,

Noise Setting

[1] ——>» Noise Generator Mot use |W
[2] —>»| Offset 0.000 | dB

4.4.1.8.2-1 Noise Setting ZFIEHR

(1] I ARFAEGREM T2 EIRLET,

% 4.4.1.8.2-1 Noise Generator D& FE

HEIRIER EnEA
Not Use JARFE A HLEE A,
Use JARXRFEERENR AL ET, [Output]l # 7 .,
[Emphasis] %7 ® Amplitude DL /A A FE g
RO EH R LRI ET, >
%
)
[2] A7EvbaikELET. a
|
v
=
Ve
7
ES
(=
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4419 Multi Channel#gt

MU195020A 1Zi%, BT v /L OT —X%H{AL THAT S Multi Channel
FEREDSH Y £ 97, Multi Channel #EEiIL. XZ< Combination & Channel
Synchronization 2/ THNET, 4, 37T aill> TR E CTEHHEEN
7e0ET,

Multi Channel (2L COFEM DR E H1EIZTMX190000A 7 F VA4 VT 4
TFHIAYR G 7 T =7 B #1223 B TEEN,

Combination #§AEFEEH
(1) 2ch Combination: MU195020A-x20
(2)  64G x 2ch Combination: MU195020A-x20 X 2 EY =2—/L
Channel Synchronization FREfEEH
(1) CH Synchronization: MU195020A-x20
(2) 2ch CH Synchronization: MU195020A-x20

(3) EY=—/Li] CH Synchronization: MU195020A

% 4.4.1.9-1 Multi Channel D xt & #45&
EDa—)LMH
. s 2ch Ch 64G x 2ch
WA ATay Combination Synchronization Ch. ; Combination
Synchronization
MU195020A 1EV2—)b 1EV2—/b 2EVa—)b 2EYa—)b
PR Pk Pk YLk
MU195020A-x10 X X X X
MU195020A-x20 O O O O
MU195020A-x30/x31 -x31 -x31 O -x31
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44191 Combination ##E

Combination ¥¥REZ{# 4 5L . MU195020A ° MU195040A TF v /L [H D
IRE— BRI EIZ BRI AL A2 L128Y 40 Gbitls 77V r—a=0
50 Gbit/ls 77V — g DA TEE T,

20 Gbit/s & 2 F ¥ RNVA AT HZEI2ED, 40GbE = OTU3 OB vk —hTHD
40 Gbitls DIVTIINTF —BEFAETEET,

MUXZ AL zFR1240 Gbit/'sD1ch®T—%4%

AT BHEIINT/NNI—UREERIHLES,
20 Gbit/s x 2

Channel1 Y 1 X 3 X 5 X 7 X
Channel2 Y 2 X 4 X 6 X & X} ) X1 X2XaXa X sX

40G 2:1 MUX tfEE DIHE

DEMUXZ i FL, 40 Gbit/'sD1ch®T—4%

ZETAHESICRAMEHHMLET . ;

20 Gbit/s x 2 /‘;

Y2 YaYa Y IZ> Channel1 X 1 X 3 X 5 X 7 X ]/
Channel2 X 2 X 4 X 6 X 8 X 3

40G 1:2 DEMUX&ESEE D35 07'3%

1

4.4.1.9.1-1 2ch Combination /\2—> 4% =15
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64G X 2ch Combination ¥§REZ 3 5L, K 832G DT —X & &Rk LTZ 64 G
DF—2% 2 RERAETEET, 20 2 ZHEDOT —Z R E— T SSITHME
MUX 728 TH TEBH A — T,

ZOREREIX MU195020A-x20 + x31 % 2 BV 22— /LHEE L COABE AR E 7]
HETT,

Slot1 MU195020A Data1

Bl

Slot1 MU195020A Data2

X
BN
X

e T
Siof2 MU195020A Data2 >>< 2 >< 4 >< 6 X : X
RN ’

4.4.1.9.1-2 64G x 2ch Combination /\32—> 4% (MU195020A 2 €Y a1—)L)
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4.4.1.9.2 Synchronization H##g
Channel Synchronization #4488 Tl I T v RNV DIAIL T HZEHRET,
%> MU195020A DO THHAIL ZRIIA DI LN TEET, F/2, Skew &
REL T, Fr /L ORFH 242 CEET,

Channel1 X 1 X 2 X 3 X 4 X PONF7 U —auiE8—y
Channel Y T Y 7 Y T Y Y ([ PEEEEERBEE SHIRR

LET,
BB EE DMK ET
PONT7 T r—av i EDIBa f;f BEOIIRIE TR

4.4.1.9.2-1 Channel Synchronization /38— 4

Channel 1Y T Y 2 Y 3 X 4 X )
:%XBH M Skew $% (Delay ATZ) HHF—2 OBt Skew I EE
Channel 2 | T > 3 4 BEICKY., EDa—ILHE. =
i A A A A "% v LB O 8 X Skew ;
: Bit Skew % (Delay AT %) RETEEY, )
Channel 4 X NY 17X 27X 3" X ?‘
| s
Skew ControlDi5& i
4.4.1.9.2-2 Channel Synchronization B @ Skew 5% 07'%
F

MU195020A-x20 % 2 ¥ =—/ L. 7> 2ch Combination (ZX~>TEK
S5 Combinationl-2 D 2 R#LDIE 5%, EHIZ Ch Synchronization 752
LASHIRECT,

Fr 2 )LTEIEIHA

Channel1 Y 1 XY 3 X 5 X 7 X 2:1
} ' |:> 1 X2 3¥ 4 X5)X
Channel2 X 2 Y 4 X 6 X 8 X MUX

Channel1 Y 1 Y 3 X 5 ¥ 7 X 2:1
} ' |:> 1 X2 3)4X5)X
Channel2 X 2 X 4 X 6 X 8 X MUX

4.4.1.9.2-3 2Ch Combination ¢ CH Sync
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44110 T a—)LEIRIEA#EE
YV a— L EEIREREZ M H 95355413, Menu @ [Combination Setting] %
47 L, Combination Setting H & CiX ELE T,

% 4.4.1.10-1 Combination Setting & E &k

Operation % FIEH AE
Independent MU195020A ZMS7L CEMES AL XIZER
RUET,
Channel CH Sync*1 *2 HMPET2a— VDT XTOF ¥ XV
Synchronization Channel Synchronization Zi% EL£7,
2ch Combination™1 *2 KHRET 2 —/L% 2ch Combination (Z5X7E

L. ™D FY=2—/[HIZ Channel
Synchronization &% &L E7,

64G % 2ch Combination®* *2 | MU195020A % 2 €Y 2—/VIEE L - %f
LE2—)L% 2ch Combination IZFXEL .
NOED 2 — LD F— % 14 EETHL
THELET,

KR EE AL 2 5D MU195020A 412
TUZ[R— " — R ELET,

*1: MU195020A-x30/x31 3L BT,
*2: MU195020A-x20 23 E T,

4.4.1.11 Unit Syncége
Unit Sync #AE1%. B4 MP1900A T/3%— & RMIL TRATEHHAE T,
Unit Sync #8224 54555 Menu @ [Combination Setting] #%>F L.
Unit Sync ON/OFF 5% 7E% [Unit Sync] (23 ELET,

Unit Sync #AEIZBIL COFEMILN3.6 Unit Sync #&EE | # S FRL TZEW,

4.4.1.12 Multi Channel Calibration#%gt
Multi Channel ##E, €2 = — V] RIHIBEEEE K2R EECEM 572012,
IEZFEITTHMERHYET, AEAEIXT MP1900A |23 5 S 17- MU195020A
ERHAIRZ DI E U TR E /o o X I TT,
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442 MU196020A

MU196020A PAM4 PPG (UL F, MU196020A EFEONET, ) 1d. MP1900A 12
WIRFTRE/R T 7 7 A Y 2— /LT, MU196020A 138 F & i i A N <
PRBS /% —> DATA /"% —> | 3L W ZeroSubstitution /3% —> (NRZE—
RD&H) OFFE NS — L w3 ETEET,

MU196020A IS EZFRA T T a MM FTHE THY . NRZ 575 PAM4 55
BILOPAMS FEZEIVEL THEMTEXET, £ Sequence Editor #AEIZEYD
PCle #itgDra—RH#HI (8b10b, 128b130b, 1blb) (ZHEML 7=/ & —2 %
2 CHRE - MV ATRE TH DI | KT 4 XVIBEKE. 74V X ViEME
MEV2—L, BEOT A ZADOBFZERHFELRENTHEL TWET,

MU196020A O #AEEIH |28 D 4 D& 7 [ [H OBEREIZ DWW CRBIL 97, &4
TEEOZEMICOWNTIL, A AT =2~V T EBRBLU LIS, A7) —
VTR RO FIETRIRTDHIENTEET,

. 2y F L TBEHE ED/R—Y2d T 45,

-
o~ AT LS~V E AT 7T, it

— > b‘
fF B0y KL, FROEY2— L2 MZiH% NRZ/PAM4/PAMS £L25 |

C NRZ. PAM4 $7-1% PAM3 B0 2 Tb AL TS, 4

v

- D

71 PaMa4 PPG (AN |v c: OFF ik

1

4.4.2-1 MU196020A NRZ/PAM4/PAM3 L 0%

4-123



FA4E TV~ aDRE

4421 BEEEDOERK

44211 Output® 7
Data BEW Clock /1% ELE7, Data 551X MU196020A @ DATA
Output =705 7)S 41, Clock 18 %1% Clock =74 b i IsivEd,
DF7TIE, EIZ Data [ 5= Clock 5 5D DA A7 fRilE, £y h—h
IREDEENTEET,

[7] PAM4 PPG c QEeaiiENA 4 c: OFF -

® output |@ Emphasis [@ Pattern |Error Addition | Miscl | Misc2

Output
Ext ATT Factor @
Baud Rate Variable ¥ || 12.500 000 | GBaud
0.000 | dB
Output Data ON w | Clock |ON v
0.500| vpp
Level Guard OFF Setup...
£ = 0.000| Vv

Total
Amplitude m Vpp AC OFF
Level3

Voltage | l]-250| v . Upper Eye

Amplitude
Level2

Middle Eye

4 / Amplitude
Offset 0.000 g ’ y
/ 166 | mv
Levell

Lower Eye
Amplitude

167 | my
Level0 -

Voltage

| -0.250.| Vo

. " Cable for - AR r N
Half Period Jitter @ 0.000 Data Output B|)1789A 0.4m Cable (Recommend) v
Delay m ®| W calibration @ mu 0 ps 0.000
Jitter Input @ OFF Relative 0| mul

-

4.4.2.1.1-1 MU196020A Output 27 (PAM4 E—F)
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4.4.21.2 Emphasis 27
Data 1§ 5121195 Emphasis 3% ELE 9, FEFHEICHEHLL 72 Emphasis
WRDA L A7 HBRELET,

TROA T varzFEL TWDEEIE, 4TAP Emphasis L7227 F 1A
YT VT AT ATRE T,
4Tap Emphasis (25558 (MU196020A-x11 &9)

[7]1 PAMA PPG = LAUEER 4 c: OFF -
B Output |B Emphasis |B Pattern |Error Addition | Miscl | Misc2

Manual Off Channel oli 181 Off
Setting ﬂ Emulator ﬂ ﬂ
— m —
3 4 1 2 3 4

—> p
e 1| 2

it o Transter | |

File Operation Recall Store Initialize

Standard/Preset ® |USER ¥ | - DeEmphasis ¥ |- |Preset0 v

Graph 70

Simulated Pulse [Vpp] U

Total b‘

Amplitude & 0-500 Nijuy ]

Upper Eye & 33.300 v
=

Middle Eye ® | 33.400 |% Ve

Lower Eye @ 23.200 A i
O3

Pre € {/’3

Cursor2 @ 0.000 fl=3

Cursorl & 0.000 gl

Post
Cursorl ® 0.000 [Bl3

4.4.21.2-1 MU196020A Emphasis 27 (PAM4 £—F)
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MU196020A-x40 Adjustable ISI Z3E%L T\ 5354 1%, Channel Emulator
HEEEL IST BEREZfE X E,

[71PAM4 PPG c OCEARS C: OFF -

B Output |@ Emphasis |B Pattern | Error Addition | Miscl | Misc2

Manual Channel ISl
Selllng Emulator

m*lm* ﬁ

i| [P Transfcr e

File Operation Recall Store Initialize

Standard / reset

Interface® LeE ¥ Rl v
Loss Channel @ Not Specified v

Graph

equency vs InsertionlLoss

Nyquist Freq. |
1/2 Nyquist Fre q.|

Multi Point
Mode B

Tuning NF
Insertion Loss B

5 10
Freque ncy[G Hz]

2.000|de B Ideal Insertion Loss 0 Actual Insertion Loss

4.4.2.1.2-2 MU196020A Emphasis 27
(PAM4 £E—F MU196020A-x40 $HY)
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44213 Pattern4J

R — DOBINB IO EELLET, R — 103, LT D 6 FALA
ECTEXET,

PRBS

ZeroSubstitution (NRZ E—FD#)

Data

PRTS (PAM3 E—R D7)

MBI TR —

Sequence (BERT for PClel-6 Forced Link 77'Vo — a @i
PAMA4/NRZ €—R D %)

[7] PAMA PPG & PAM4|v c: OFF

B Output |@ Emphasis |@ Pattern |Error Addition | Miscl | Misc2

Test Pattern @ |'A|| List ‘v‘
‘ ' 7
Length @ |ﬁ‘ PAM Symbol )
" e v ymbols
|
v
@ Ej
Ve
G Cod Pre Cod
PRBS 1stBn -5&'—» =l o < 02
Generator PRBS v M 1 E ?7]%
i S i
| |
|—> lﬁosugsﬂhos |v|_; g:m‘: n||_l

4.4.2.1.3-1 MU196020A Pattern 27 (PAM4 £—F)

Data #i#ER 3 5L, Patten Editor TRER/ ¥ — %Rt TEE9, Pattern
Editor OFHIXE 4.5.2.1.3-1 SR TEEN,
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TROA T varaFzEL TODAEE1L, IEEES02.3 #ikkE7-1% PCle6 Hitkiz
HEPLL 7= FEC ¥ — U %R ETEET,

MU196020A-z42 FEC Pattern Generation
MU196020A-w43 Error Insertion for PCle6

[7] PAM4 PPG & m c: OFF

B Output |E@ Emphasis [@ Pattern | Error Addition | Miscl | Misc2

Test Pattern @ ‘AII List |v|
DRS-FEC Scrambled Idle 200G dLanes |v| m
Conformance to Standard: Conformed M Loading...

) Codeword |..t2ncl b
Logical Interleave . PAM4 .
Idle : :
Pattern N

Mux and N Encoder] - —_—
} (Dg"m!ﬂﬂnn) - / ¥ Lane |‘Lane 0|v'|

L msg | Gray Coder Pre Coder Logic /7L | ‘
12, 25 ‘

A

DS S - D
"% o [P S =

Logic 271
| O NN

¥

X 4.4.2.1.3-2 MU196020A Pattern 27 (MU196020A-z42 M5 E)
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TROA T varaFzEL TODE A1, USB4 Gend HIMICHEML 7=/ 3% — %
HWETEET,

+ MU196020A-z45 USB4 Gen4 Pattern Generation

171Pam4 PG o [ZUEIRS

Emphasis

Test Pattern @ |AII List |v| M
DUSBEI Gend Power Management State Signal |v| m

USBA4 Data |PRBS? ‘v‘ Precoder E
n m 1 M PRBES Inv. Polarity Inv. 5

Electrical Electrical ©
Idle LFPS Idle
LFPS use4
Diff. Data
o OO0
| e | mvpp tPeriod Duty Cycle tPreData
's';'?:g |'H\gh |v‘ ‘ 50\‘ ns |’50 |v| % | 1oo‘| ns

Block No.  Break Pattern Num. of Transmit

=L UE W Electrical Idle | ——

Manual [H T

% Electrical 1dle |  —

#4 UELEBUSB4 Dake | ——

Z
7
)
1
v
g
>
D
1
{E

4.4.2.1.3-3 MU196020A Pattern 27 (MU196020A-z45 D55
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TRLOA T Va3 EL TV A AL, PCle BUSICHENLL 72 Sequence /3% —
VERETEET,

+ MU196020A-z51 Sequence Editor Function

[7] PAM4 PPG & m c: OFF

Block . Pattern Pattern Sync Header
No. Break Type Bitrate Pattern Length Bypass PreCo
#1 Electrical Electrical Idle - OFF
Idle
#2 - 8bl0b 2.5G PCle6_POLLING_ACTI... 128 OFF
#3 - 8bl0b 2.53G PCle6_POLLING_CON... 128 CFF
#4 - 3blob 2.5G PCle6_CONFIGURATIO... 128 OFF
#5 - 8bl0b 2.5G PCle6_LOOPBACK_EN... 128 OFF
#6 - 8bl0b 2.56 PCle6_EIOS 32 CFF
#7 Electrical Electrical Idle - OFF
Idle
#8 -| 128b130b| 32.0G PCle6_LOOPBACK_EN... 128 CFF
#0 -1 128b130b| 32.0G PCles_RECOVERY_EQ... 128 CFF
#10 -| 128b130b| 22.0G PCle6_RECOVERY_EQ... 128 OFF
#11 -| 128b130b| 32.0G PCle6_RECOVERY_EQ... 128 CFF

X 4.4.2.1.3-4 MU196020A Pattern 27 (MU196020A-z51 MI5E)

Sequence iR 5L, Sequence Editor Tillp/ ¥ — L ZfRETEET,
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TFREDA T varwFEL TWAEEIE, 2~4 EY2—/LD Sequence /¥ —2
RN )T 52 LN AIRET T,
[ HE 70 5% B 0 J7 1413 13,3 Multi Channel #8825 L T7230,

+ MU196020A-z52 Sequence Editor Function for Multi-Channel

[1Pama prG o LAVEIRG  c:on

B Emphasis

Multi Ch Calfvarming Up)

Test Pattern @ |‘AII List |v|

D‘Sequence ‘V‘ m

Specification |‘PCIeﬁ |v| m Trigger Block No. ‘ 1\
w | w [T (e ey | iogc [pos v

PRBS Inversion

BL?;‘_" Break Pa.;tp‘:" Bitrate Pattern E:E;trl': PreCoder GrayCodel
#1 E'“trl‘;f;' Electrical idle - OFF OF
#2 - 3blob 2.5G PCle6_POLLING_ACTI... 128 CFF CF
#3 - 3blob 2.5G PCle6_POLLING_COM... 128 CFF CF
#4 - 3blob 2.5G PCle6_CONFIGURATIC... 128 CFF CF
#3 - 3blob 2.5G PCle6_LOOPBACK_EM... 128 CFF CF
#6 - 3blob 2.5G FCle6_EIOS 32 CFF CF
#7 E'“trl‘;f‘e' Electrical Idle - OFF OF
#3 -| 128b130b| 32.0G PCle6_LOOPBACK_EN... 128 OFF CF
#0 -| 128b130b| 32.0G PCle6_RECOVERY_EQ... 128 OFF CF

#10 -| 128b130b| 32.0G PCle6_RECOVERY_EQ... 128 OFF CF
#11 -| 128b130b| 32.0G PCle6_RECOVERY_EQ... 128 OFF CF
A il

B 4.4.2.1.3-5 MU196020A Pattern 27 (MU196020A-z51/z52 Mi5E)

EY 2 —/LHFE IR ERF Inter module grouping D& EIZEOLT X THOE
Va—/)LDE— B TED Sequence b LITE VLN THEIL £,
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FH4FE TIY =g D E

Sync Setting # %N §-5 & Manual Trigger A 7 & RITHZENTEET,

Trigger Sync ?

ON/OFF

Slot 1 PPG ON

Slot 2 PPG ON
Slot 3 PPG ON

Slot 4 PPG OM

[ (Rt [ [

X 4.4.2.1.3-6 Trigger Sync X EE
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442131

Sequence M

11—

X /E

MU196020A-z51 Sequence Editor Function Of# i 5 EIZOWTHBAL £9,
TV

MX190000A % #EE)L7=1% . Module and Boxes i T MU196020A @ FPGA
& Firmware OF =y 7Ry 7 2% INL | B4 LD [Program] 4y FLET,

%

#HT [Program] =% F LizLXiX, FPGA #7'1/ T LT 50BN 5E
TLZt#%TH Program @ FPGA |2V R OWEEFITRVET, ZOHEE,
H9— [Program] #%>FLET, FPGA % 2 [B7'0/ T AT HALEEN
T3 DET 20 HREENNVET,

X 4.4.21.3.1-1 1EBOTASSLANIESET %D Module and Boxes EE

Sequence Editor D JEABIEIZOWTIL, | [4.4.1.4.8 Sequence D% .
[4.4.1.4.9 Sequence Editor (ZX5aER & —fRtE | A ZHL TTEE0Y,

4.4.2.1.3.2 Sequence Editor (ZX2ER/ ¥ — R (GL@EHEHE) T,
MU195020A SI PPG @ Sequence F§REL DA T SIZ DWW TREAL £77,
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4.4.2.1.3.2 Sequence Editor Ik 25 ER/N\2—UfRE (FEBIEE)
[Pattern] %7 C Test Pattern (& [Sequence] ZEIRL7=AEO, H@EE O
BN — AR OV THBILET,

[1]1 [21 [3]14] [5] [6] [7] 81 19
| | Sequence Editor @ slot7

u |Preset|SKP OSIScramhIerIGenerah PatternIPCle_lch th]

x1 ‘V 68B NULL Flit 256B NULL Flit 256B NULL Flit
SKP OS Interval SKP OS Interval 128b130b  SKP OS Interval 1blb
Interval Common
No Sync Header Bypass Blocks Interval for SRIS E} Flits

[16] -

Bock  Ouforloop Opfer oop Outerioop Inmerioep it iaoe tempe st o
#1 - |- v 1l v 1|- w | Electrical Idle |- v 1 CFF v E
%2 - |- v 1]- v 1] w |ab1ob ¥ |2.56 |¥|PCies_POLUNG_ACTIVE_TS1 128|oFF v
#3 - |- v 1] v 1] ¥ |sb1ob ¥ 256 |¥ PCle6_POLLING_CONFIGURATI 128| oFF v E
7] = v |- - M E e 1l- w |sb10b |¥|2.56 | |pcles_CONFIGURATION LiNKW 128| OFF A 5
#5 - |- v 1]- v 1] w |ab1ob |v|2.56 | [poies_LoopBack ENTRY_MaS 128| oFF v
#5 B |- v 1| =2 ‘v 10 |- w | 8b1ob ‘v 2,56 |w|PCies_ElOS 32| oFF v -
=7 E |- - M E ‘v 1]- w | Electrical Idle ‘v - vl JorF |v
8 - |- - 1] v 1] w | 12861300 ¥ |32.06 | ¥ |PCle6_LOOPBACK_ENTRY_MAS 128| oFF v E
=9 - |- v 1]- v 1] | 12861300 ¥ |32.06 | ¥ |PCle6_RECOVERY_EQUALIZAT] 128|oFF v
%10 - |- - 1] v 1] w |128b1300 ¥ |32.06 | ¥ PCle6_RECOVERY_EQUALIZATI 128{ oFF - 5
11 = AE |* 1l- v 1l- [+ 128b1300 | |32.06 | ¥ [pcles_RECOVERY EQUALIZAT 128| OFF A -
&l | T | I R
CLELE T LLLLLL-LLL LTI ] [5)
= = - = = = ] =5 &1 = =1 &1

[10] (111 [M12] [13] [14] [15] [17] [18] [19] [20]

4.4.2.1.3.2-1 Sequence Editor 2 FIEHE (1)
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[30]

Sequence Editor @ slot7

5 IPresetISKP OSIScrambIerIGeneraL PatteranCle,‘C& th]

PCle6 |v

x1 |V 688 NULL Flit 2568 NULL Flit 256B NULL Flit
SKP OS Interval SKP OS Interval 128b130b  SKP OS Interval 1blb

Interval Common
& Sync Header Bypass 340 | Blocks Clock/SRNS 23 | Flits 46 | Flits
[ [

No Sync Header Bypass 375 | Blocks Interval for SRIS 2 | Flits

Flits

Pattern Sync Header Num or [num] or SKP 0OS SKP OS EIEOSQ EIEOS EIEOSQ Interval EIEOSQ
Length Bypass PreCoder GrayCoder Scramble Time [us] Time [ns] Insertion Reset Insertion Count [Pattern repeats] Reset
JoFF [wlorr  |wlorr  |¥|wRz  |¥|Tme |¥ 1 voooforr  |wlore  [wforr v |2 g a2 |ofF |w
128| OFF v|orr  |w|orF  |v|vRz v [Mum |w 1000 64,000 0FF |v|oFF |w|oFF w1 g 1|oFF |w IE.
1
128| OFF v |orF \v OFF ‘v NRZ ‘v num  |w 1000 64,166 ON w|orF  |w|oFF ‘v 1 ‘v az|ofF  |w : 1
1
128| OFF v|orF  |w|orF  |v|wRz v [wum v 100 6,417 ON v|orF |v|orF  |¥[1 [v 12 |oFF |w :EI
1
1
128/ OFF wlorr  |w|orF  |w|nRz v wum v 124 79570 |wlorF  |wlorF  |w|1 |w 2 |oFF  |v|, 1
1
1
32| oFF vlorr  |w|err vz v wm |w 10 160 0FF  |w[oFF  |w|orF  |w|1 v 12 |oF [ |w ,_I
1
1
JorF w |orF \v OFF \v NRZ ‘v Time |w 1000 1.000.000{0FF |w|orr  |w|oFF ‘v 1 ‘v 3z |orr | |w|y :
1
128| OFF vlorr  |w|orF  |w|wRZ v Mum ¥ 1024 4,431 oN w|orr  |wfon w2 g 32 |OFF | |w |E:
1
128{ OFF v|orr  |w|orF  |w|nRz | |num  |w]| 1000000 4,327,240/ ON w|orr  |w|on w2 A4 2 |ofFF | || :
1
128 OFF w | oFF ‘v OFF ‘v NRZ ‘v num W 100 000 432,724/ oN wlorr  |w|on ‘v 2 ‘v 12 |oFF | |w IE:
1
128{ OFF v|orr  |w|orF ¥Rz v [num v 100 000 432,724/ 0N v|orr  |w|on w2 A4 32 |oFF | w1 :
II l
| | Y / ! K
[ | | | e
_____ 1
as;mm g@@%@ﬂ '@ : .
) ) | ) ) ) S N S I SR | SR R S h |

[21] [22] [23] [24] [25] [26] [27] [28] [29] [31] [32]

4.4.2.1.3.2-2 Sequence Editor %2 FIEB (2)

RSV C—=N
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% 4.4.2.1.3.2-1 Sequence Editor ¥ FEH

55 £l FREA
[1] | Menu Sequence Editor THRELTZNEIL, WELT- Pattern 25 D7 IR E(RIF T
F9°, [Menul — [Savel 2%y F L C AEEDT AL IMNIZBRIFELET,
[2] | Link Width RERL—HERELET,
[3] | OS insertion Pattern Type T Idle Flit128b130b, Idle Flit 1b1b 2SE NS TV H5A . SKP
Interval Table 0S DA% —s31% SRIS OFRFE. Link Width D% E. Encoding D E TS
CCHEMICRESIET,
AFIL, A"F— U REEEARETDBROSZZITIE AL TTEI N,
Link Width and Clocking Modes x4 x2 x
Common Clock/SRNS Mode with 1b1b encoding 187 93 46
Common Clock/SRNS Mode with 128b130b encoding 93 a6 23
SRIS Mode with 1b1b encoding 18 9 4
SRIS Mode with 128b130b encoding 9 4 2
[4] | Hide Jump/Loop | LA FORREHH ZHEFRICLET,
Setting Outer Loop Jump to. Outer Loop Count, Outer Loop Break. Inner Loop
Jump to., Inner Loop Count
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% 4.4.2.1.3.2-1 Sequence Editor ZFIEB (#iZ)

ARl

BLLl]

Preset

Bitrate Z &2 9% Emphasis @ Preset fEZ 3% E CTXET,

PO~P10 ¥ MU196020A [Emphasis] #~7 @ Standard % E% “PClel-
5/CXL1-27 IZREELTZRFD Preset0~10 (Zx L CTUVVET,

Q0~Q101EMU196020A [Emphasis] %7 ® Standardi* €% “PCle6/CXL3”
(2R E LTZRFD Preset0~10 IZxHGEL TOET

PLFOHITIE, 16 G DfF FHIJIRFZ Preset7 TiXE L7 Emphasis 23M#E S
£

2.5G P4 v 16.0G P7 A4
5.0G PO v 32.0G BT v
8.0G P7 v 64.0G Qo v

File Operation pecal | [ stare | [ intinize
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% 4.4.2.1.3.2-1 Sequence Editor ZFIEB (#iZ)
B85 220} L]
[6] | SKP OS Tra—RRAIZEIZ SKP OS Off AfflR, RSOFRMFEZRELET,
PresatISKP DSIScrambIerIGanara\ FatteranC\aanthl
8b10b 128b130b 1blb
Symbol Length ‘:CDM+3 ‘v\ \:15 ‘v| |:au |v\ SRIS ‘:OFF ‘v|
\Crw‘tnir':f;\Ransmmnn ISSBJ Symbols ‘ 375] Blocks | 75uJ Blocks Enable SRIS from Block # ‘ ,|
Interval for SRIS \ sz:\ Symbols \ 37] Blocks | 75:\ Blocks
Symbol Length X2 ‘jOFF \v\ ‘jOFF \v| |ﬁOFF |v\
Symbol Length | SKP OS O ESA#HEL£7, Separate Reference Clock DEIfE/RE TEHHIZR

EDUT OFEENPRKEVGE ., HEREILTWLEZN,

Interval for
Common

Clock/SRNS

SKP OS DA — )V ERELET, Separate Reference Clock DO#Eh{E/E
TrHlgRE DUT OBEENRKEWG S EE/hS<LTLTEEN,

Interval for
SRIS

SRIS ON D SKP OS DAL Z— L EFEELET,
SRIS 73 ON O ExIZH T,

Symbol Length
x2

ON [ZRRELTZSE . 2 1Hf5i> SKP OS 2 ASIVET,

SRIS SRIS (SSC fHmzm»2) #iED ON/OFF &&iEL £,
Enable SRIS SRIS &% E D 2B 4G+ % Block DF A ELET,
from Block# | SRIS 73 ON OLEHHTT,
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% 4.4.2.1.3.2-1 Sequence Editor ZFIEB (#iZ)

55 E2:) SR AR
[7] | Scrambler Tra— R AT LI Scrambler @Y — RNfEZ & /R L £, 128b130b
(PClIe3/4/5. CXL1-2). 1b1b (PCle6. CXL3) Ti& Lane Z &IZo —R{ENF2D
F9, moa—FNHAIZEIZR Y N ENOAERSZERE L FIORLET,
8b10b (PClel. 2)
G(X) =X16+ X5+ X4+ X3+ 1
I —F1ffE: FFFF
128b130b/1b1b (PCIe3. 4. 5. 6, CXL1. CXL2, CXL3)
G(X) = X23+ X21+ X164+ X8+ X5+ X2+ 1
Lane M — FE
LaneO 1DBFBC
Lanel 0607BB
Lane2 1EC760
Lane3 18C0ODB
Lane4 010F12
Laneb 19CFC9
Lane6 0277CE
Lane7 1BB807
[8] | General Pattern | Pattern Type <. Generall %EL?RLK&% DHFEETEET,
I L7- General Pattern i /I FEIZIST T Gray coding. Precoding
REDFEMEFRELET,
[9] | PCIe/CXL Flit PCIle/CXL THESIN TS Flit /37— 2% L T, = a—RHAIB IO Flit f&
*1 BIZ Lz SKP OS Interval #i% ELE T,
PresetlSKP DSISCramb\ErIEEHEra\ PattEmlPC\EJ'CXLFHtI
Sync Header Bypass ‘ 340 ‘ Blocks 'E‘IEECEZ‘RCN“S’“’““” 23‘ Flits ‘ 46 ‘ Flits
No Sync Header Bypass | 375 | Blocks  Intervalfor SRIS | 2| Fiits | 4| Fiits
68B NULL Flit Sync Header Bypass @ ON/OFF % EZ &2, 68B NULL Flit (2L T OS @
SKP OS Interval | fARIBEEHRTELET,
AREETEIZHEV 68B NULL Flit (2% E 41T 5 Block @ Inner Loop B4 B
BCORELET,
256B NULL Flit 128b130b, 1blb =2 a—RIBLON SRIS % EZ &2 256B NULL Flit (ZxL T
SKP OS Interval | OS O ARIMEEZZELET,
[10] | Pattern Edit Pattern Editor # 470/ Ry 7 A% FRLET,

*1: MU196020A-z56 Sequence Editor Function PCle6 and CXL3 Flits
Extension A ETY,
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TN =g DI

%* 4.4.2.1.3.2-1 Sequence Editor ZFIEH (=)

=
k)

&l

BLLl]

[11]

Outer Loop Break

NEN—THRTDHEBERTELET, Break & [Manuall IZEETEL TWDHEE,
[Pattern] #7 @ [Manuall Z%>F 35L& AENL—TDEH Block £TER
LET, D%, IRD Block ~EBLET,

[External] (23 EL CWAEXE, MU196020A @ AUX Input 2 *7 X TR H{E
BERE LRI, AR —T7 DK% Block $TEBLET, TD1%, kO Block
~EBLET,

[12]

Outer Loop Jump
To

NEAN—T DO ¥y FEERELET,

[13]

Outer Loop Count

NEN—FDON—T R ERTELET,

[14]

Inner Loop Jump
To

NEN =T DV T ELET,

[15]

Inner Loop Count

NENL—7 DN — 7 [ E R ELET,

68B NULL Flit IZ5R EZI TV 5 Block (22T, [68B NULL Flit SKP OS
Intervall] O EIHEVH BN CRESNET,

[16]

Loop Preview

BAED Loop HEEZFRRLET,
Loop Preview — %

1) @ () 1)

Outer Loop @ Break 5§/ F7-1% Break
FHEREESNTORWGATX, V—T D
L $ N F RSN ET,

2

Inner Loop D#EVRLEIEMARFRINE
e

3

Loop £ L 0 Loop 7@ Block 1H#R 235
RSHIVET, Block {E#H &L T, Block No.
BI O Bitrate £721% Electrical Idle 235
IRENET,

#1: E_Ildle

#14: E_Idle

Manual

[17]

Break

NE— BB —FHEIEEHROFRGEZRET HIENTEET, Break &
[Manuall (2% EL CWHEX, [Pattern] #7 @ [Manuall 2%vF §5&, —
FE{E 1B L CV /= Block 2363 —4 0 A%k D Block ~BBL £,

[External] ;mzfliﬂbfb VHEETE, MU196020A @ AUX Input 2727 % ThUH{E
FERH LB — 5 IEL T2 Block Moy —7 0 A% RO Block ~EEL
7,

4-140




44 PPG

% 4.4.2.1.3.2-1 Sequence Editor ZFIEB (#iZ)

= 280 FREA
[18] | Pattern Type. Bitrate #5556 . I Electrical Idle Z4f AL T</ZS W (X14.4.2.1.3.2-
Bitrate 1 Sequence Editor #% & H(1)?® Block No.6~8 &L TL7EEWY),

2 D@ Bitrate 23 #7257 1 7 [H]IZ Electrical Idle Z# AL72\0 & Bitrate DIV
B2 RS — o BT AR ERHET,
Pattern Type % 8bl0Ob . 128b130b . 1blb . Idle Flit 8b10b . Idle
Flit128b130b, Idle Flit 1b1b, 256B NULL Flit 128b130b, 256B NULL Flit
1b1b, SDS 128b130b, SDS 1b1b. General. Electrical Idle 2>HiRL £7,
[Add 68B NULL Flit] %473 5Z&7C, Pattern Type € 68B NULL Flit 73
BRSNET,
Pattern Type T [General] 135 Block DA% E TE £, [General] ZiEiR
LCWHEEITLL T OB R Z— DORRIENFIRETT,
1. PRBS
2. Data
3. MCP
4. CP
5.  NOP Flit (PCIe6/CXL3 &% & D 7 *2)

[19] | Pattern / EEOTay7Z IR LI IRET [Pattern Edit] #4534 5&, Pattern Type

Pattern Length 2 U7z Pattern Editor 23B&E9,

ERD 8b/10b FBLN 128b130b Pattern Editor D Fikix, 14.4.1.4.9.2
8b10b Pattern Editor HRIFODO/\Z—F%5E || [4.4.1.4.9.3 128b130b Pattern
Editor IBIRFED K — R E | Z B R TTEIVY,
1b1b Pattern Editor O FH /741X, 14.4.2.1.3.3 Sequence Editor (2127 5k
a2 —ARE (1b1b Pattern Editor) |22 R CTLZEWY,

[20] | Sync Header 128b130b =2 —F AL ZIZEBUVT, EF/3F—2 05 Sync Header ZFr 592

*1 | Bypass INEIMEIRINLET,

Electrical Idle {Z#FENZRl—E Y M — X IZEWT, RI—3ED A AIREIZ/R
NET,
72721, Idle Flit 128b130b i Sync Header Bypass OFF [E & L7020 E 9,

[21] | PreCoder %420 Block (25T Pre coding Z4T\ E7,

[22] | GrayCoder *52D Block IZ%L T Gray coding 1TV E 7,

[23] | Scramble %152 Block 1Z%f9 % Scramble 7% &% NRZ, PAM4 7 Hi&RLET,

[24] | Num or Time #5D Block No.D/ ¥ — 55 OMIKL k% [ EIXRFFCREL E
R

[25] | [num] or [us] Num or Time T ELIZEDEE F/ 1IR3 ELE T,

[26] | SKP OS Insertion | [ON] (2% EL 7= Block i, 3% —>H1{Z Sequence Editor E# 4 £ SKP OS
T ELTZ Symbol Length. Interval T SKPOS #fi AL £,

[27] | SKP OS Reset SKP Reset # [ON] (2% EL7= Block IZ. Block 1% Block D JcHHIZ SKP

OS FASHET,

*2: NOP Flit /X¥ — %K T 5(21F%” MU196020A-w43 FEC Error
Insertion for PCle6” 3 /3G9,
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% 4.4.2.1.3.2-1 Sequence Editor ZFIEB (#iZ)

= 280 HL: |
(28] | EIEOSQ [ON] 28X E L7 Block (%, 7% —r D& W2 EIEOSQ Interval TRELAY
Insertion / & —/31C EIEOSQ = AL E T, 128b/130b, 1b/1b T EIEOSQ (/3% — A
Interval o Bl A2 [ON] IR ELET,
[29] | EIEOS Count/ | [ON] 2% &L 7= Block I, Block 23ERL7-1% ., kD Block D5EIHIZ EIEOSQ
EIEOSQ Reset | #ASHLET, EIEOSQ Reset 73 [OFF] ICi#E SN T ThH, EIEOSQ
Interval 237wy 7 TERRLH5E, SEHHIC EIEOSQ 23 fASIVET,
EIEOSQ X EIEOS Count CTHRARIE A E CEET (Specification 7% PCle6
BDH 1 HDHNIT 4 TEHEAEE),
EIEOSQ I 8 Gbit/s. 16 Gbit/s Tix EIEOS 1 [5], 32 Gbit/s Tix 2 #fi,
64Gbits/s TIiE 1 F7=i3 4 #HFiD EIEOS THRINET,
Block: n Block:n+1
[ : Y : )
Pattern
Change EIEOSQ Interval : 3
EIEOSQInterval : 3
Reset OFF EIEOSQ User | User  User EIEOSQ User User User EIEOSQ User User  User
Reset ON EIEOSQ User  User | User EIEOSQ User User EIEOSQ User User  User EIEOSQ
Interval  [gjE0sQ User | User | User EIEOSQ User | User EIEOSQ User  User |EIEOSQ. User
Changed
EIEOSQInterval : 3 EIEOSQInterval : 2
[30] | Add 68B 68B NULL Flit ®/3%—#£% SH Bypass. Typel. Type2. Type3. Type4 7>
*1 NULL Flit DIENL, BILET, BIREIZHEV 68B NULL Flit O/ 3% — i H B THE

MSIVET, RIEH TiEINESh 7232 — 81T 68B NULL Flit &L CEIfEL .
68B NULL Flit SKP OS Interval TE#L7Z[HE T SKP 2MfASILET,

bde |

| Add 68B
SH Bypass | Ny Fiit
Typel
==
.
Type2
wes [T
Typed
1. " Y
iy v Copy I

SH Bypass: 68B NULL Flit (235 T Sync Header % /3 A/SXALTZW R
BIRLET, 2720, FA—Eyh—rXEIZT T Sync
Header Bypass ON THAHMLERHVET,

Typel: 68 x 4(N+1) + 16 A +O[HFET SKP OS MfASNET,
Type2: 68 x 4(N+1) + 80 7~ A hD AT SKP OS MfASILET,
Type3: 68 x 4(N+1) + 144 A FDOHIET SKP OS BfASIVET,
Typed: 68 X 4(N+1) + 208 /XA RO fFE T SKP OS MM AZIVET,
N: 68B NULL Flit 7@ Inner Loop Count #%. 68B NULL Flit

SKP OS Interval DfEICEY A IELET,
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% 4.4.2.1.3.2-1 Sequence Editor ZFIEB (#iZ)

=

=1 E2:) SR AR
[31] | Add. Delete, INHDRZ T Block ZHRELFT,
Copy. Cut.
Paste,
Clear All
[32] | Cancel. OK [OK] Z#yF 3L ANERLIZY— 7 ANRTESNET,

[Cancel]l Z¥vF T 5L VER LIz — o AFE#ES N ET,

4-143

Z
7
Y

1
v
E|

Ve
D

b}

N

(e



H4E TV aDRRE

4.4.2.1.3.3 Sequence Editor [T & %5Ek/\2 — U #RE&E (1b1b Pattern Editor)

-
-

[Pattern] %7 C Test Pattern (& [Sequence] #iEIRL7-34H @, 1blb
Pattern Editor O/ 7 —MREICOWVTHBL £7,

8b10b #3JL1* 128b130b Pattern Editor D#AEIZ OV TiE, [4.4.1.4.9.2 8b10b
Pattern Editor #IRNKFD/NZ— 5% E || [4.4.1.4.9.3 128b130b Pattern
Editor JEREFD/Z — G GE | 2B L TTZEN,
(2]
1b1b Pattern Editor
| File Z] Cursor Addr 0/0 i i 128
[ Baoce +00 +04 +08 +12 +16 +20 +24 +28 ez e
00000000 1 |[3lo3ofocosfoooossoofoooofoooofoooofoooo rotssen ‘S.W::BK:::’ s M
00000032 3030/0003/0000[3300[0000/00600[0000{0000
00000064
00000096 et Mode Range
R — [ el R
00000160 ]
00000192 [ | Rewerse | “pattern |
zggggigg — [ Jscramble Enable [ scramble Reset [1 ]
00000288 [ Setall Block to be Scrambled ) l
00000320
00000352
00000384 |
00000416
00000448
00000480 Keypad |
= |
|
i ()
Delete
=)
4.4.2.1.3.3-1 1b1b Pattern Editor
[1] Scrambler Enable, Reset (% 8b10b, 128b130b L[AIU 5L TR E TEE
o
[2] DC Balance % 1 {Z#EL7=&%X, Symbol7. Symboll5 MiE(E /3% — 1%

LT OIERITIRELET,

x®

4421331 FEENI—2RERZE

TS Ordered Set Bt&RFIZ
E47h0 DC /A5 R

Symbol7. Symbol15 D EIE /82—

> +47 AYZ T VIR LT, Symbol 7 & Symbol 15 % 00h (Z
ERLTHALET,
< -47 AYZ T VIR LT, Symbol 7 & Symbol 15 % FFh (2

EHLTHALET,

<+47 D >-47

AYZ 7 YT, Symbol 7 & Symbol 15 {2 Symbol
0~6 (R7T72TIVEN) OBEAA T2 LS
‘é—o
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4.4.2.1.3.4 Sequence Editor [T & %5ER/\ % — #RE&E (Jump/Loop)
[Pattern] %7 CTestPattern (2 [Sequence] %&IRL7z#HE D, Jump/Loop
DERTEFFENZHOWTHBHALET,

AMBEZ 322 C 7 ay /2 E7-03% Sequence FE& 4R ERIEL—7
PAET AL ALE DN HEZAIL T T —TE(EE TS HIENTEET,

Sequence Editor @ slotl

O (o ] o]

|peies |»|
|« \d 688 NULL Flit 2568 NULL Flit 2568 NULL Fiit
B — SKP 0S Interval SKP OS Interval 128b130b  SKP OS Intenval 1b1b
Sync Header Bypass | 340 | Blocks 'c"‘zec“k‘fs‘nc,;’s'“"“’“ [ 23 | Fits | a5 | Fits
(Fits) - y E Y ; Y
No Sync Header Bypass | 375 | Blocks interval for SRIS | 2| Fiits | 4| Fits

[5]—> T
(E———

Pattern  Sync Header

4] [ 1 2

T pacem e e
1 |- v 1]- v 1[- v |Electrical dle v[- |+ OFF v @
#2 v v 1 v 1| ¥ |8blob ¥ [2.56 ¥ PCle6_POLLING_ACTIVE_TS1 128 OFF v
#4 v v 1 v 1| ¥ |8blob ¥ |2.56 v PCle6_CONFIGURATION_LINK 128 OFF v E
=5 v v 1 v 1]- w |sblob w|2.56 | |PCle6_LOOPBACK ENTRY MAS 128| OFF v
#6 - v |- v 1|2 v 10 v [8b10b v|2.56 |v|pcies_Ei0S 32| OFF v m ‘70
#7 v v 1 v 1| W |Electrical Idle v|- v OFF v 7
5 S . 5 - IR e G D)
#9 v v 1 v 1| v |128b130b ¥ [32.06 v PCle6_RECOVERY_EQUALIZAT 128 OFF v b‘
#11 Manual |w|#1 v 1 v 1] w |128b130b ¥ |32.06 |'¥ PCle6_RECOVERY_EQUALIZAT| 128| OFF v ! ]
A A A S
W T o ] &l g
5,55’555 eﬂaaeaeaaa&eeee =m0
2
Tﬂn
R
1

4.4.2.1.3.4-1 Sequence Editor 5% E B
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ZITIE LU EAIELCRRER L ET,
« HODBHE DY — L AE{EE 10 Bk IET
© H1LDBHIL DV — U AREE =2 T VNI DO AT RHDHETHED IR

Trigger

x10

#1 #2 #3 #4 #5 #6 #7 #8 #9 #10 | #11 | #12

[1]  #6 @ Block #i&RL . [Inner Loop Jump To] % [#2] IZEXELET,

[2] #6 @ Block Zi%RL . [Inner Loop Count] % [10] (ZEXELET,

[8] #11 @ Block %=L, [Outer Loop Jump To] % [#1] IZERELET,
[4] #11 ® Block Z#&4R L. [Outer Loop Break] % [Manual]l (ZE%ELET,
[5] Loop Preview %4> 5452 T —7RELMR TEET,

Outer Loop & Inner Loop (ZIZEL FOHKINH FT,

Inner Loop % Outer Loop DHIZFERIZASTWDMLENHYET, F57HY
(=TSN ZEITTE R A,

Inner Loop & Outer Loop %Rl —XM THRETHILITTEEEA, 4T
Outer Loop D#iPHZ AR ELET,

+ Inner Loop £72i% Outer Loop Z#%EL CW\AX[# D Block I, [Break] £
HEHRETHIENTEEEA,

+ Inner Loop F721% Outer Loop I&, LA T OWT IO S 473 2035
Di‘g‘o

TeEHEHE A Block OB YR —RIREICTHAZE

FEHAL#4 A Block OB YR —FrD— K H LLIEHE 5 Electrical Idle
ThHoHIL

- Outer Loop H® Block 239 XT 1blb /XZ—ThHoHGE . LLFOWT )
DEMET-TBLERDHVET,

PEE AR CEFRSN TS Block 281 2L EdHazd

Pattern Length x X{E[E1# = 384 bit £72% Block 78 1 DL Ed
HZk

Pattern Length x ##(F[E1% = 256 bit 725 Block 7% 2 DL L&
HTL
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- Pattern Type [General]l #&te/L—7 128\ T, L—7 T XTD Bitrate
2 [64.0G] THLEGE . LLFOWT O R/MAG-T BERHYE T,

EEEBENEEF TERIN TS Block 78 1 2Ll EHBZE

N—7"ND [Generall LLSMD Block Dt LAY Pattern Length
x EEEE = 512 bit L722DHTE

- Pattern Type [General]l & te/L—7128B\ T, L—7 T XTD Bitrate
7 [2.5G] F72iX [6.0G] THLGH . LL T OSRMEATG T WERHVET,

U7 L [Electrical Idle] THHZE
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4.4.2.1.3.5 Sequence Editor [T & %5E&/\2 — U #RE&E (68B NULL Flit)
[Pattern] %7 T Test Pattern (2 [Sequence] Z&IRL7-HE
Flit "\ —2 OF%E FIEICOWTRBLET,

(3]

@, 68B NULL

Sequence Editor @ slot7

[Presell SKP 05 I Scramb\erlﬁenem‘ Pattern I PCle/CXL. thl

68B NULL Flit 256B NULL Flit 256B NULL Flit
SKP OS Interval SKP OS Interval 128b130b  SKP OS Interval 1b1b
[ ) Interval Common | 1 [ 1
Sync Header Bypass ‘ aaol Blocks] Gt 23} Flits ‘ aﬁ} Flits
No Sync Header Bypass ‘ 375|B\ccks Interval for SRIS ‘ 2‘ Flits ‘ 4‘ Flits

(3. [4]

Electrical Idle

El\
3

8b10b

256G

PCle6_POLLING_ACTIVE TS1

8b10b

256

PCle6_POLLING_CONFIGURATI

—
—_
[a—

8b10b

255G

PCle6_CONFIGURATION_LINE

8b10b

256

PCle6_LOOPBACK ENTRY MAS

#2

8b10b

256G

PCle6_EIOS

Electrical idle

128b130b

32.06

PCle6_LOOPBACK_ ENTRY_MAS

128b130b

32.06

PCle6_RECOVERY EQUALIZATI

128b130b

32.06

PCle6_RECOVERY_EQUALIZATI

op
v
v
v
v
v
v/
v
v
v
v
v

KK EKIEIKIEIEIEIE

re] ]
1
1
1
1
10
1
1
1
1
1
1

dd] )4 ] ] ] <] <

v
v
v
v
-
v
v
v
-
v
v

128b130b

IR IR IEIEIR KK

32.06

v
v
v
v
v
v
v
v
v
v
v

PCle6_RECOVERY_EQUALIZATI

OFF

JET

adl

Bl I <l<]<l<l<l<]<l<l<]<| <3

]
e Rl e ool oo e fufoa oo Rl ool f o f o Jua f o ]

3
C

X 4.4.2.1.3.5-1 Sequence Editor £% i€ & &
(1] [Add] #%>F L. Pattern Type T [SDS 128b130b] Z3&RL F£7,
[2] EATHE YR —NIISEUT SDS RY—rZfREL£7, £ 4.4.2.1.3.5°1

(R, T = AL T,

£ 4421351 EykL—+rD SDS /N2—U BT
8.0G 16.0G 32.0G
Pattern File SDS 8G_16G SDS _8G_16G SDS_32G
SKP Insertion OFF ON ON
[38] [Add 68B NULL Flit] #%vFL %7,

[4] [SH Bypass]. [Typell. [Type2]. [Type3]. [Typed] ®+F o AL 720

68B NULL Flit /"7 — REa i iRL £ 7,

[5] PCIe/CXL Flit #7128\ T 68B NULL Flit SKP OS Interval Z7% €L
%7, Sync Header Bypass @ ON/OFF |[ZXVEREHLN RN ET, A%
TEIZHEVY 68B NULL Flit (2% E STV 5 Block @ Inner Loop A%
H &) T ELE£7, NULL Flit w/Implied EDS Block ®#%49) T SKP OS

PRASHET,

68B NULL Flit i/ % — &t T& %7, [Pattern Edit] Z##>vF L.
£ Block ZRELET, M S7151304.4.1.4.9.3 128b130b Pattern
Editor BIRBFD 2 — L BRIE | SR TTEENY,

(6]
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4.4.2.1.3.6 Sequence Editor [T & %5 E&/ 2 — U #RE (256B NULL Flit)
[Pattern] %7 T Test Pattern (Z [Sequence] ZiEIRL -34S D, 256B
NULL Flit /3% — > D% E FIEZDOWCEALET,

[2]. [5] [4]

Sequence Editor @ slot7
IPreSetI SKP OS Iscmmblerlﬁenem\ Pattern IPCIS/CN. FU(I
— . N
( | 68B NULL Flit 2568 NULL Flit 2568 NULL Flit
— SKP OS Interval SKP OS Interval 128b130b  SKP OS Intenval 1blb
Sync Header Bypass | 340 |Blocks | {ftenial Common 23 | s | a | Fiits
No Sync Header Bypass ‘ 375 ‘ Blocks Interval for SRIS ‘ 2 ‘ Flits ‘ 4 ‘ Flits

3 Pattern Type Bitrate "
m T T s
22 v|- v 1| v 1| v |abl0b v |256 | |PCle6 POLLING ACTIVE TSL 128/ OFF v 1 3
#3 v|- v 1| v 1] v |sb10b ¥|256 |¥ |PCle6_POLLING_CONFIGURATI 128/ OFF v m_[ ]‘ [ ]
x4 |- v 1 v 1] v |eb100 v |255G | ¥ |PCles_CONFIGURATION_LIN 128/ OFF v @
25 v|- v 1] v 1[- v |sb100 v |256 | [PCles LOOPBACK ENTRY MAS 128|OFF v
#6 v|- v 1 |#2 v 10 v | sb1ob v |256 |v|pces_eios 37| orr v m
#7 v|- v 1| v 1| v | Electrical Idle v|- v OFF v
#8 v|- v 1]- v 1] v | 12801306 ¥ |32.06 | ¥ [PCie6_LOOPBACK ENTRY_MAS 128/ OFF v ﬁ
#9 v|- v 1] v 1|- v | 12801300 ¥ |32.06 | ¥ |PCles_RECOVERY_EQUALIZATI 128| OFF v
5k = N T BB e e e
211 v|- v 1]- v 1| v | 12861300 v |32.06 |v |PCle6_RECOVERY EQUALIZATI 128/ OFF v m
£ il D

]
C L el o o be o doole o foa oo fanfoo fua R ] o fa fua ] )
X 4.4.2.1.3.6-1 X EEIE

]

Sequence Editor

Z
7
Y

1
v
=
>
%

1
fE

[1] [Add] #%>F L. Pattern Type T [SDS 128b130b] F7=i% [SDS 1b1b]

AEIRLET,

928y F—NMISE T SDS N2 —U L9, £ 4.4.2.1.3.6-1
(ZHEV, NE— TR L ET,

%£442136-1 EvkL—+rD SDS /N2—U R TE

(2]

8.0G or 16.0G

32.0G

64.0G

Pattern File

SDS_8G_16G

SDS_32G

SDS_64G

SKP Insertion

OFF

OFF

OFF

Num

1

1

2
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[38] [Add] #%>F L. Pattern Type T [256B NULL Flit 128b130b] F7=i%
[256B NULL Flit 1b1b] Z#E4RL F£9, Link Width DR TIZHEV 256B
NULL Flit /3% —> A& ELET,

#442136-2 I a—KRZtD/8—2E

Link Width 128b130b 1b1b
x1 1024 bit* 2048 bit
x2 1024 bit 1024 bit
x4 512 bit 512 bit

k1 FREEHEUL 2 BT 1 Flit RMEE05720  BEBEEAREL TS,

[4] PCIe/CXL Flit #7123 C, 256B NULL Flit OS Interval Z#%EL %
¥, ARIESHL Flit MR T SKP OS 2MfASILET,

[5] 256B NULL Flit 3B/~ —  ZiRE TEXE T, [Pattern Edit] Z¥vF L,
fEE® Block ZHmELET, Mk 7141314.4.1.4.9.3 128b130b Pattern
Editor BEREFDZ— 3% E | £721%04.4.2.1.3.3 Sequence Editor (24
Lk 7 — i (1b1b Pattern Editor) |22 R TSN,
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44214 Error Addition 2 7
Data E 5N T 525 —nFr 7 BIORZT—L — iR ELET,

[7] PAM4 PPG c JgEiRE] ‘V c: OFF

B Emphasis

Error Addition E
_|RS-FEC Symbol Error |¥|[Rs-FEC 2006 4Lanes |» \

Error Addition | Miscl § Misc2

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) ‘ 1:2:1 ‘

Leve|3|u0 = 1 Level 2101
J_LT
Le'veI1IDZL_,—r —|_’2—r Le'uelﬂmag_|_'_r

QLE

Z
7
Y
1
v
=
>
%
1B
(5

X 4.4.2.1.4-1 MU196020A Error Addition 27 (PAM4 E—F)
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TRLDA T v armZFEEL TWDAGEIT
YL 7= FEC =T —f R AL R ETEET,

MU196020A-z42 FEC Pattern Generation
MU196020A-w43 Error Insertion for PCle6

[7] PAM4 PPG &

I. IEEE802.3 Hi#&F7-i% PCle6 Hlk&iZ

Error Addition E

_|Rs-FEC Symbol Error | |s-FEC 200G 4Lanes

7

souce [imera B

(@ Total BER for All Lane | 1| E | 4 u
() SER for One Lane [ o) 4

Symbol Error per Codeword |720|

Max Correctable Symbal Error |715|

Error Addition Method |MSB and LSB |v‘

Affected eye ratio (U:M:L) | 122 |

Level 3100 J—‘_|_r
Level 1102 —|_’_,—r

Level 2101

t2’2 Level D10 3 2 2
Of-l

Variation |Hepeat | |

4.4.2.1.4-2 MU196020A Error Addition 27
(PAM4 E—F MU196020A-z42 Mi5E)
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44215 Miscl 47T
B DA A I OBGERR, iy A &3 ELES, [Miscl] 27D
REHHZRLET,

*442151 FHFHEAB

IHH &R
Pattern Sequence RS — L DA IEERELET,
Gating Output O ESH FIRETT,
AUX Input FHBOA I RE 23 ELE T,
AUX Output MBI I REZ R ELE T,

i71PaMa PPG = IYZURG  c: OFF

B Output |B Emphasis [B Pattern

—Pattern Sequence

Pattern Sequence ‘Repeat |v| Gating Output |'ON |v‘

O
7
Y
Pattern Length X E::::T X XssX >< /7—‘
Gating Output I Y D ]
Pulse width 4—b| 256 | symbols ‘:/
— =
Delay + | 0 | symbols \‘/
———* O)
L. C. M. (Pattern Length, 256 ] ?7]':"%
—AUX Input
AUX Input |’Errur Injection |v| Vth 'UV |v|
AU Output
AUX Output |'1fN Clock |v|

1!\‘ 64‘| Clock

4.42.15-1 MU196020A Misc1 47 (PAM4 E—K)
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44216 Misc247J
a7 ORGP Y —h R —L —  ORELTHIENTEET,

[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 ‘ 0“ ppm

Output Clock Rate [Halfrate ‘v| Max: 64.200G

Reference Clock |’Inte rnal ‘v|

X 4.4.2.1.6-1 MU196020A Misc2 27 (PAM4 £—FK)
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443 MU196020C

MU196020C PAM4 PPG (UL F, MU196020C EFEONET, ) 1E. MP1900A 12
WIRFTRE/R T T 7 A EY 22— /LT, MU196020C 138 F & i B A N <
PRBS /% —> DATA /"% —> | 3L W ZeroSubstitution /3% —> (NRZE—
RD&H) OFFE NS — L w3 ETEET,

MU196020C 13X ESFA4 T v a # ks i ThHY, NRZ 15 5. PAM4 155
BELOPAMS 1§ 52UV THEH TEXHD T, KT 4P H V@GR, T4V
HVEIEAEY 22—/, BIOT /A ADHFZER 3 ofldE AL T vET,

MU196020C DO /ERITE 28 D E & D& 7 Hi 7 OMEREIZ DWW TR L 47, 54
TEEOEMICOWTIL, A AT =~V T EBRIBLU TSN, A7) —
AIVTNEL IRD FIETERTDHIENTEET,

. ZHyF L ThBE I ED/R=Y2d T §5,

C Y ABRECIEEE LS —YE AT, 7
70
1
EROEHFRIL. FROES2—A 2 zihs NRZ/PAM4/PAMS L2747 /;
© NRZ. PAM4 F7-13 PAMS3 I2810 8 2 Tinbfl L CL7Z S0, |
v
— ‘E{
[7] PAMA4 PPG c: OFF 0/)
h
4.43-1 MU196020C NRZ/PAM4/PAM3 L 5% (e
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4431 BEEEDERK

44311 Output® 7
Data BEW Clock /1% ELET, Data 15751 MU196020C @ DATA
Output =705 7)S 41, Clock 18 %1% Clock =74 b i IsivEd,
DF7TIE, EIZ Data [ 5= Clock 5 5D DA A7 fRilE, £y h—h
IREDEENTEET,

[7] PAM4 PPG c QEeaiiENA 4 c: OFF -

® output |@ Emphasis [@ Pattern |Error Addition | Miscl | Misc2

Output
Ext ATT Factor @
Baud Rate Variable ¥ || 12.500 000 | GBaud
0.000 | dB
Output Data ON w | Clock |ON v
0.500| vpp
Level Guard OFF Setup...
£ = 0.000| Vv

Total
Amplitude m Vpp AC OFF
Level3

Voltage | l]-250| v . Upper Eye

Amplitude
Level2

Middle Eye

4 / Amplitude
Offset 0.000 @Y ’ )
/ 166 | mv
Levell

Lower Eye
Amplitude

167 | my
Level0 -

Voltage

| -0.250.| Vo

. " Cable for - AR r N
Half Period Jitter @ 0.000 Data Output B|)1789A 0.4m Cable (Recommend) v
Delay m ®| W calibration @ mu 0 ps 0.000
Jitter Input @ OFF Relative 0| mul

-

4.4.3.1.1-1 MU196020C Output 27 (PAM4 E—F)
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4.4.3.1.2 Emphasis 2 7
Data 1§ 5121195 Emphasis 3% ELE 9, FEFHEICHEHLL 72 Emphasis
WRDA L A7 HBRELET,

TRLOA T var a3 EL TV AEE 1L, 4TAP Emphasis L7227 G 01
YT IUT 4TI RTRE T,
4Tap Emphasis (255 (MU196020C-x11 &HY)

[7]1 PAMA PPG = LAUEER 4 c: OFF -
B Output |B Emphasis |B Pattern |Error Addition | Miscl | Misc2

Manual Off Channel oli 181 Off
Setting ﬂ Emulator ﬂ ﬂ
— m —
3 4 2 3 4

—> p
e 1| 2

it o Transter | |

File Operation Recall Store Initialize
Standard/Preset ® |USER ¥ | - DeEmphasis ¥ |- |Preset0 v
Graph 7°
. Simulated Pulse [Vpp] U
Total b‘
Amplitude @ Vpp ]
=
Middle Eye & | 33.4 Y
Lower Eye & 5,
O3
Pre c {/’3

Cursor2 @ 0.000 fl=3

Cursorl & 0.000 gl

Post
Cursorl ® 0.000 [Bl3

4.4.3.1.2-1 MU196020C Emphasis 27 (PAM4 £—F)
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MU196020C-x40 Adjustable ISI %2 TV 5354 1%, Channel Emulator
Hred IST BEREA L C& £,

[7] PAM4 PPG & [F0ENE 4 c: OFF

© Output |@ Emphasis |B Pattern |Error Addition | Miscl | Misc2

Manual Channel

Setting “ Emulator “

— — P —
L-I 2] a] 4 e ] 2] 3] 4

— [

si I/ << Transfer | P

File Operation Recall Store Initialize

Standard / reset

Interface® —a v v
Loss Channel @ Mot Specified v

Graph

| Frequency vs InsertionLoss

]
1
Nyquist Freq. |

Nyquist Freq.|

Multi Point

Tuning NF

Insertion Lo&‘_ms[d B]

4,000 [el=

4.000 dB

dB 10

— Frequency[GHz]
2.000 | dB W Ideal Insertion Loss m Actual Insertion Loss

4.4.3.1.2-2 MU196020C Emphasis 27
(PAM4 E—F MU196020C-x40 %Y)
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44313 Pattern4J
RS — OBBRBILOREEZLET, RE X —12F, LTI 5 FfEER
ECTEXET,

PRBS

ZeroSubstitution (NRZ E—FD#)
Data

PRTS (PAMS3 E—RD %)

HIM T 7o R —

[7] PAMA PPG & PAM4|v c: OFF

B Output |@ Emphasis |@ Pattern |Error Addition | Miscl | Misc2

Test Pattern @ |AII List

[{PRBS |v| m

Length @ |'2"15—1 ‘v‘ PAM Symbols

&)

7z

7

Y

c i

1stB|1 + PRBS InvilTL | Gra:»,‘ Coder Pre Coder \\J/
MSB o

G:rf;?astor PRBS Invm - — ‘3

| o

[ D

1

|_, e N ]I_l =

Logic 2L | 1
M ish e " |7

»E—

4.4.3.1.3-1 MU196020C Pattern 27 (PAM4 E£—K)

Data #i#ER 3 5L, Patten Editor TRER/ ¥ — ZHREE TXE 9, Pattern
Editor OFHIXE 4.5.2.1.3-1 SR TEEWN,
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TROA T varaFzEL TODAEE1L, IEEES02.3 #ikkE7-1% PCle6 Hitkiz
HEPLL 7= FEC ¥ — U %R ETEET,

MU196020C-z42 FEC Pattern Generation
MU196020C-w43 Error Insertion for PCle6

[7] PAM4 PPG & m c: OFF

B Output |E@ Emphasis [@ Pattern | Error Addition | Miscl | Misc2

Test Pattern @ ‘AII List |v|
DRS-FEC Scrambled Idle 200G dLanes |v| m
Conformance to Standard: Conformed M Loading...

) Codeword |..t2ncl b
Logical Interleave . PAM4 .
Idle : :
Pattern N

Mux and N Encoder] - —_—
} (Dg"m!ﬂﬂnn) - / ¥ Lane |‘Lane 0|v'|

L msg | Gray Coder Pre Coder Logic /7L | ‘
12, 25 ‘

A

DS S - D
"% o [P S =

Logic 271
| O NN

¥

X 4.4.3.1.3-2 MU196020C Pattern 27 (MU196020C-z42 Mi5&)
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TROA T varaFzEL TODE A1, USB4 Gend HIMICHEML 7=/ 3% — %
HWETEET,

+ MU196020C-z45 USB4 Gen4 Pattern Generation

171Pam4 PG o [ZUEIRS

Emphasis

Test Pattern @ |AII List |v| M
DUSBEI Gend Power Management State Signal |v| m

USBA4 Data |PRBS? ‘v‘ Precoder E
n m 1 M PRBES Inv. Polarity Inv. 5

Electrical Electrical ©
Idle LFPS Idle
LFPS use4
Diff. Data
o OO0
| e | mvpp tPeriod Duty Cycle tPreData
's';'?:g |'H\gh |v‘ ‘ 50\‘ ns |’50 |v| % | 1oo‘| ns

Block No.  Break Pattern Num. of Transmit

=L UE W Electrical Idle | ——

Manual [H T

% Electrical 1dle |  —

#4 UELEBUSB4 Dake | ——

Z
7
)
1
v
g
>
D
1
{E

4.4.3.1.3-3 MU196020C Pattern 27 (MU196020C-z45 M5 &)
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4.4.31.4 Error Addition & 7
Data G 52N 52T —DA v A7, Bz —L — MRELET,

[71Pama prG = LZUERRG  c: OFF Warming Up)

B Emphasis

Error Addition E
JRS-FEC Symbol Error |VI_‘RS-FEC 200G 4lanes |v

Source [lnternal |v| Variation |Repeat |v‘
(@) Total BER for All Lanes | 1| E | 4| m ISR

N
!

() SER for One Lane 4.00E-04

PAM4 Symbol Error per Codeword |

Max Correctable FEC Symbol Error

=)
!{m

Error Addition Method |MSB and LSB |v|
Affected eye ratio (U:M:L} 1:2:1 E
3 = B3

2 2 =

Level 3t0 0 1 Ppoo g “BE Level 2101 1“:

0 [0l 0 =]

3 3 i | 3 3[

2 f212 2 =
Level 1102 1 »> & Level Dto 3 J—E‘c|1_r

0 [117~] =]

X 4.4.3.1.4-1 MU196020C Error Addition %7 (PAM4 E£—F)
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TROF T a2 EL TOSA1E, IEEES02.3 HitkE7/-i1% PCle6 HikkiT
HEHLL7- FEC =7 —f AZ R ETEET,

MU196020C-z42 FEC Pattern Generation
MU196020C-w43 Error Insertion for PCle6

[7]1 PAMA PPG c [ZUk] |‘I’ c: OFF

B Output IB Emphasis IB Pattern ErrorAdd\tionMisclMiscz
Error Addition m
)_I'RS-FEC Symbal Error |v]_|'Rs-FEc 200G dlanes ‘v‘ \
Source [Intermal |v| Variation |‘RepT|Y\|
(@) Total BER for All Lane |—1| E |—4| [ ]
’ SER for One Lane |—8| E |—4|
Symbol Error per Codeword | 20\|
Max Correctable Symbol Error |715|
Error Addition Method |~MSEI and LSB |v\ -70
Affected eye ratio (U:M:L) | 1:2:1 | 5
Lwel3m0JJ_|_r ﬁ_li Lml2m1ﬂ J_I_L ?‘
D
Le'vel1ln2—|—’_,—r —|_’2—r Levelﬂmﬁﬂ_|_|—‘— J—b— 3
0
1
=

4.4.3.1.4-2 MU196020C Error Addition %7
(PAM4 £E—K MU196020C-z42 D35 &)
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44315 Misclt 27

BEHR DA, FEIH I ORES, M)A /1% ELET, [Miscl] #7 0
EHHEZRLET,
& 443151 HEIEH
EH FREA
Pattern Sequence RS — L DA IEERELET,
Gating Output O ESH FIRETT,
AUX Input FHBOA I RE 23 ELE T,
AUX Output MBI I REZ R ELE T,

[71PAM4 PPG G m 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 )

—AUX Input

AUX Input |’Errur Injection |v| Vth 'OV |v|
:_AUX Output
AUX Output |'1;N Clock |v|

1!“ 64‘| Clock

4.43.1.5-1 MU196020C Misc1 27 (PAM4 E—F)
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44316 Misc247J

7y DRHGIRPE v e —h AR —L— DR ELTHIENTEET,

[7] PAM4 PPG c GRS ‘V c: OFF

B Output |B Emphasis |@

Pattern

Error Addition | Miscl | Misc2

_Clock Setting
Clock Source lUnitl:S\otd:MUlSlSUUEl |v‘
Baud Rate [V‘ariable |v\ | 12.500 ooo:\ GBaud
S
Output Clock Rate |m| Max: 64.200G

Reference Clock Internal

M

4.4.3.1.6-1

MU196020C Misc2 %47 (PAM4 E—F)
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45 ED

451 MU195040A
MU195040A 21G/32G bit/s SI ED (UL F, MU195040A EFFOVET, ) 1,
MP1900A \[CNJE ATREZR T T A FY 22— /LT3, MU195040A (X815 12 5%
#iPHN T PRBS 7% —>  DATA /X% —> ZeroSubstitution /¥ —., Mixed
A= BEOVHSSB Data /3% —> OEFE Y — U E I ETEET,

MU195040A O EAEEIHE 128 D & D27 1 [H OBEREIZ DWW TRIIL 97, &4
THEE DM OWTIE, T AT =~ LT EBRLU LR, A7 —
ANV T IR RO FFETERTDHIENTEET,

. Ty F LB O/ A—=Y %2y F 5,
« FUREAETITER EOAN—Y LIV 0D,
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46 ED

4511 EBEEEDERK

45111 Result® 7
27 FICRRERE RS THT BER OHIER RAMRTEET, £ LD
NH T A= a—E PV 5T REHEEZLE L CEET, FBITHA LR
%K 4.5.1.1.1-1 ITRLET,

% 4.51.1.1-1 Result 27 D&k EIEB

IEH i
Input ANIMEBALZT7 2—AZETHREELET,
Gating HERINCE T o EELLET,
F7=. Confidence Level Dt HICBIT 254 EEXL £
j—o
Condition HIESRMFICBI T 2 ERLET
Auto Sync B A e A RE I B T O EZR L E
Sync Control IR BT 2R ER L £ T,
6] 21G/32G S| ED C
i:ResuIlIMeasurnmn[ B Pattern lﬂ input | Capture | Miscl
P |
Gating v
Cycle |Repeat ¥ | Unit | Time v 0 day 00:00:01
Target CL 1,000 | %= ER| 1| E -12 |===EC 1 === ]7500000 Ghit/s
Current “—Calculatmn Progressive ¥ = nterval 100" ms
Errorjalarm w | |independent w | | Date&Time L4
"zoom | [ Hstoryreset | 2025/10/24 14:26:56
Total INS oM Anritsu
ER
EC
9%EFI —
3] e
FrequencylkHz) —==| Clock Count
Clock Loss — @ @ Confidence Lewel —|%
Sync Loss -
Error [+ Y+]
Data Threshold — ¥ Data Delay — i
XData Threshold — —|ps
Gating |{ (0%) ] m

X 4.5.1.1.1-1 MU195040A Result 27

BER HIEHE N5 Confidence Level ZEHHE 9572912, AJ{E S Baud
Rate/Bitrate, BER ® BAEHHEL72D ER #3% ELET,

Target CL 1000 | %==ER| 1 E-12 |===EC| 1 ===| 132500000 Ghitys

X 4.5.1.1.1-2 Confidence Level DE&5E
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451.1.2 Measurement % J

WE SR OREE T HIENTEET, £4.5.1.1.2-1 1C [Measurement] #7 %
T 5 5 DOREBLOERTHAZRLET, ZNHOIH B IL [Result] 47
TRILRENTEXET, 727 L., Sync Control 355 Error/Alarm Condition (2
DWTE, ARHEH CROFEMRRR EN TEET,

= 4.5.1.1.2-1 Measurement 37 DR E-FRRIER

EH SHER

Gating HIERYNCET 2R EELET,
F7-. Confidence Level DFEIZBI 5% T4
LET,

Auto Sync H B A e AR RE IR T ARk EE LT,

SKP Ordered Set SKP Ordered Set D7 (/N ZIZBHTAHRTEL
ES

Sync Control [RIRE ST 5B T 2R ER L E T,

Error/Alarm Condition WEFIEICE TR EELET,

Gating

Cycle |Repeat ¥ | Unit | Time w 0| day| 00:00:01
Target CL ).000 | %==ER| 1| E -12 ==EC| 1 | ===! 13500000  Gbitls

Current “Cakubmn Progressive ¥ =interval 100" ms

Auto Sync

Auto Sync “ === Threshold |INT v

SKP Ordered Set

L Specification PCle Gend v

Sync Control

tme& Length 64 | bits === Frame Position 1| bit

ErroriAlarm Condition

Error Detection Insertion/Omission v

EVEF! Inte rval 100ms v

451.1.2-1 MU195040A Measurement 47
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45113 Pattern4 7

ARBR N2 — DB I Mask ORELEZTHIENTEET, R x—1C
W U D 6 A RE TEET, BIRLI T — Lo CRETER BN R0 E

75
PRBS
ZeroSubstitution
Data
Mixed

PAM4 (Combination Setting T Inner module combination @
Combination % EL TV 555

HSSB Data

¥/~ Mask R ETHIET. ZETHRB SF— L E~vAI L, TT— %L
cHRETHIENCEET, [[E Pattern] ¥7'%

THREREFICE ESE220 51
4.5.1.1.3-1 \Z7”LET,

[6] 21G/326G 51 ED PRI |v

Result | Measurement @ Pattern

Test Pattern @ PRES

Length @ |2"15—1

Mark Ratio @ |1f2

|v\| LogicEl[POS |v| 8it Shift |"_b\t |v\

o S
2 ||

—Mask ;
(Block \Eui'\:ﬁtnﬂzif OFF {Bli_taa:nﬁ::: External Mask ‘
4.5.1.1.3-1 MU195040A Pattern 27
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45114 Input® 7

ANALET 2 —ADHRELETHENTEET, (B Input] #7121%, Data #%
7. Clock #&/E. BLO Measurement Restart i ED 3 DDOMHEIEIHVET,
# 4.5.1.1.4° 1 IZBFHEROREHE 2 RLET,

#&4.51.1.4-1 Input#TDEXFEIER
IEH BTL:L]
Data ZENEIFIT NV R AT ORRE BLOWE
BALOREZLET,
Clock 7y ORHGIROR EEZ L ET,

Measurement Restart

RELFRICHEZYAY — T 5HEE OBRIREL
ES

—Data
Input Condition @ |\Sing|e-Ended |v| |\Data |v|
Data Threshold B | 0.000] v
mtena [ov0[v] - (o]
XData Threshold @ |7| v cnE® |ﬁ|
eproon [ Jv e o=
Clock
Selection |:External Clock |v|
peay m| o/ @mu | oooo|()ps [WGalibratn |
R v oo NG
—Measurement Restart
st Teshod | [ clockosey |

X 4.5.1.1.4-1 MU195040A Input 27
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45115 Capture 27
ADENTRBR RS — 0 T —HE AT LE T, 7 F =0T —ZORD A
HOBR, 1R, BEOEWIAATE A Z— DERREATVET,

__Condition

Number of Block | 128 | m
Trigger | waxchpawen | poston | mp |
Match Pattern Length | 4 | i
(]

Match Pattern

0

Mask Pattern

0

Z
7
Y
1
v
=
>
%
1B
(5

4.5.1.1.5-1 MU195040A Capture 27
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45116 Misc1 %2
IRE— o —lr A A R ELET, BEim EOFEEB I RFORE

EHAZ# 4.5.1.1.6-1 IT/RLET,

% 4.5.1.1.6-1 Misc1 27D EIEE

IEH &5 BA
Pattern Sequence RS — L DZAF HIEOREELET,
AUX Input A REDOR EELE T,
AUX Output B s sEDR EELET,
Confidence Level FHEOT-DIZ Bitrate X ELE T,

| Result Measurement {@ Pattern (@ Input

Pattern Sequence

Pattern Sequence Repeat v Source |Exiernal-Enable L 4
AUX Input
AUX Input Extarnal Mask w Mh 0V v
ALK Qutput
AUX Output 1/N Clock v

1f 64 | Clock

Confidence Level
Bitrate OFF V| = 12.500 000 = Gbitfs

45.1.1.6-1 MU195040A Misc1 %7
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4512 BIEHERERDICIE
HERE A& RAHIZIE, MU195040A #FEiE O [Result] #7 &4y FLET,
[Result] #7113, B3 H R @I, P RE Rk E /2> TOET,
MU195040A O EH B 22 2 72030, JER RE RHZ LM TEET,

JResuItIMeasurementIEl Pattern IIB Input ICaptureIMlscl
[1] '_Z{uating |v!
_ Cycle "Rspeat ‘v‘ Unit "T\me |v| |'_n‘|day" 00:00:01\\
IHHEREMEE — p— P e
Target CL ‘ u.uuu‘ %—EH| 1‘ E‘-12|—EC‘ 1|—\ 12.500 nnn| Ghit/s
Current —Calculation |‘Progressive |v‘|—lnterva\ "100|v‘| ms
[2]—) 'ErrorfA\arm v\ ‘ndependent ‘v‘ |‘Date&'|'|me |v|
o ory Rese | 2025/10/29 14:25:57 |
[3] -1 Total INS ‘ OMI Anri ‘
nritsu
Y — — — )
o — | — — )
pRETE e - )
I — )
FrequencylkHz) | ————— | Clock Count \ ,,,,, |
Clock Loss \:7---:|..Conﬁdence Level|7|%
sync Loss [ e
Error & &
Data Threshold \ ----- |V Data Delay[ ----- | mu
XData Threshold \7| v |7| [+
Gating | (0%) ]M_

4512-1 Result®7

HHBGERIRNO [1] OHBZAT 5L, BREHAZUEZLIENTEET,

JResu\tIMeasurementIEl Pattern IE Input ICaptureIMlscll

|v\‘ Unit |M| |’_0‘|day|' 00:00:01 |
B ER|’71‘| E|;|— EC ‘71|— |m| Ghitfs

Calculation |Progresswe |v|—\nterva| |100|V| ms

ependent ‘v| [Date&'l’lme ‘v:|

XM 4.5.12-2 IHEEHFZREESER
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TN =g DI

#&45121 REFREELORRNEE
ERIER kS

Input ANEEALEZT2— AT AREELLET,

Gating W E JE N T 2% E &L £ 7, £7=. Confidence
Level DFMHEICET O EXLET,

Condition HIE SRR DR EZLE T,

Auto Sync B B [ ST RE B T ask EA L £ 7,

Sync Control [F e U T o EX L E T,

X 4.5.1.2-1 D [2] T, FrEHZUVEZDIENTETET,
HRHEDONN—T30 T, [Error/Alarm] OAFRRINET,

|Errorﬂ-\|arm ‘v| ‘\ndependent |v| |Date&'ﬁme ‘v‘

History Reset | 2017/04710 14:37:04 |

4.51.2-3 FHRFRRBEER

* 45122 #HERFREEHOFEREH
RIRIER NE
Error/Alarm Error/Alarm HIEfERE2FRLET,

X 4.5.1.2-1 D [3] TFX¥RVOEERREYIVEZLZENTEET,

1
Result MeasurementIEl Pattern IEI Input IC.aptureIMiscl

‘_lGat\ng ‘v!

Cycle |REpeat

|v\| Unit|4'l'|me ‘v‘ |‘_0.|day|‘ 00:00:01.\

Target CL | n‘nnn\‘ %—ER|'_1\| E|;|—EC‘_1|—| 12.500 000 | Ghit/s

Current ON == Calculation [Progressive ‘v]—lnterval |'100|v.‘ ms

|'ErrorjAIarm |v‘ "\ndependemt ‘v| |'Date&‘ﬁme

Zoom I | History Reset I |

M

2025/10/29 14:44:25 |

Total INS ami Anritsu
N — | — | —— )
) — | — — )
weel [ — ]
) — )
B 4.5.1.2-4 #HRFRREGET
% 4.51.2-3 #HFERFRREBOEREE
RIIEE AR
Independent 1 DDOF ¥R/ DHRITERE R
2ch Combination1-2* | Datal/2 @ 2ch Combination & %

*: MU195040A-x20 CTRRIINET,
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45.1.21 Input B REDERTE
¥ 4.5.1.2-1 HEREFEKD [1] OHEE% [Input] IZRELET,

_|Input |v!

[1] —> Threshold ® ]_ Data®| 0.000|V Data® | 0000V €— [2]

[3] r—B|Data—>ﬁData |v| | 0.000 | v CTI_EB| 0 | de<—[5]

(4] — 1> W Delay | []| . mul | 0.000 | [ Jps

4.5.1.2.1-1 Input 32EEH

[1]. [2] Data A J1E7=1% XData AJOLEWEEEEZHELET,

Data 1§ 51Z MU195040A @ Data Input 2 %27 #H 5 A 11&4, XData 13
ZlEData Input TRZZNHANSNET, LK, Data Input ZHRZEZD
BREICELTIX, XData D% EEL T, stBHLE 7,

—3.500~+3.300 V OFFH T 0.001 VAT 7 TLIZRETEET,

-
72770, X 45.1.5.1-1 Input 7 ] ® [Input Condition] T ]70
[Differential 500hm] F721% [Differential 1000hm] (2% EL TV 55 /;A

#13, Data, XData & EMOZEDHEHEA 3.000 V LU FERLMETHI
RENET Y

[8] Data. XData ASEIEL S\ MEDEZEREL £ &

1k

X 4.5.1.5.1-1 Input #~7 ] ® [Input Condition] T [Differential s
500hm] F721% [Differential 1000hm] %% EL. 7> [Alternate] %
BIRU TG EITHEE T,

_l\nput |v!

Threshold @ .[ DataE‘ n‘nnn| v XData @ | IJ.DIJIJ‘ \

B DataXData ‘v| | o0.000| Vv CNEBD | n'| dB

451212 AABELEMEZNZRTEBEE

[Data-XDatal F721% [XData-Data] #i#&RL F£9, % EMHIF-3.000~
+3.000 V OFIPHT 0.001 VAT 7 ZLICRETEET,

[4]  Clock fZARENLLALAR AT A Z R ELET,

H Delay | 0| (@ mul | 0.000 | (_Jps

4.5.1.2.1-3 Clock f+BMD X EIE B E®E

mUI 7213 ps DHALEERINLET,

<mUT HNrig>
—1000~1000 mUI £T% 2 mUI A7 7 ZLIZRETEE T,

<ps BNZRF>
2 mUILIZH Y95 ps L AT v 7 T LICRRE TEE T,
FREHIPHIT, —1000~1000 mUI % ps H{ZICHE LZEIZ720 E5,
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% 4.5.1.2.1-1 Clock SiABDRTE (ps BELIkF)

BB AR X g
32.1 GHz -31.14~31.14
25 GHz —40~40
2.4 GHz —416~416

JE:
BB EDLsS A ERITRESEREbo2 %A%,
[Calibration] @ LED 23 54TLE, Calibration & 5E{TL72W G5
T ONAHERE LR ER AN KELRDGERHVET,
MU195040A OAAHER E 1L mUI B 2N R HES L TWET, 207z
DR EAEET S DHE, ps BALTE RSN TOBENLEDYET,

[6] MU195040A-x11/x21 ZBIL TWAE4A . CTLE @ Gain 3% ELET,
FEMIL 0~-12 dB O&IPH T 0.1 dB ATy 7 LTk ETEET,

CTE® | 0| dB

451.21-4 CTLEOEREEHEE

HIOBHEZ L TIZEN,
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45122 Gating Z#IREDEETE

4.5.1.2-1 HEREHEKD [1] OHEE% [Gating] I[ZERELET,

Jﬂesultheasurementla Pattern |IEI Input |Capture|Miscl

__|Gating |v!
Midplpley——T— == So oo o= o Sooossss oo |
1 P 1 . . 1
(2] —prose [esest |vjtnelime [P ojel o0a001) g
(3] E'I'arget CL | 0.000| %==ER| 1|E|-12|==EC| 1|==| 12.500 000 | Gbitis i

[4] iCurrent —Calculation |Prugressive |Y.|—Inter\.'al |1UU|Y| msi

1]

JE:

451.2.2-1 Gating BEEE

Unit H H O T BH0EJH O BALZ SR L T ORI 2R ELET,

[2]® Cycle T [Untimed] ZEINT5&, HIER B OF EMEITEIC
20FET,

[2]? Cycle T [Single (Target CL)] #i&#{R3 5L, [Time] TREES
nEJ,

x451.221 AERHDHRE

Unit

BENE

Time

1#~99 H 23 FFf] 59 43 59 BV ETH 1 HEAL TRETEET,

Clock Count

E+4~E+16 £ T4 E+1 HfI TR ETXET,
72k, WIERFRI O S/ N fERelE 1 B ChY, I TRETHELAEZ T 1
R TR S CTHIER T E0ET (K 4.5.1.2.2-2 B1R),

Error Count

E+4~E+16 £ T4 E+1 Hfif TR ETXET,
72k, WIERFRI O S/ N fERelE 1 B ChY, 2 CTRETHEAEZ - 1
R TS CTHIER T E0ET (K 4.5.1.2.2-2 B1R),

Block Count

AR/ 2 — 73 Mixed Pattern D512, 32179 % Block D#% Gating
LT DERET T,

E+2~E+14 £T% E+1 BN T ETEET, 78, HIE R O B/ Ny i
BEIZ 1 B CTHY, ZZTHRETAHEEEAT- 1 XK TR TRIEK T
LN ET (K 4.5.1.2.2-2 B ),
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H4E TV aDRRE

(2]

(3]

BERT

AT RIA ‘
FEPRR te AR A A3

451222 BERTHRAZIVT

Cycle HH OHNLRIEEEL IR TE £,
451222 BEBEDHRTE

Cycle BREAR
Repeat I E X OREZARD KL FET,
Single 1AEXEOATHIEEZK TLET,
Untimed HIE B FE R LR ERR THARETCRIE U T £,
Single 1HEXMOHLTREEK TLET,
(Target CL) | Eyror Rate. Error Count. Confidence Level 0 H FE (i
ERRETHIET, BRI ERFR 2R HLET,

Confidence Level OFtHEIZET2/3TA—4%3E L £7, Target CL 1%
Cycle 28 [Single (Target CL)] D& DARETEET,

# 451223 BIEBEDRE

XRERAE

)

onh

Target

Target CL Confidence Level ® AEfEZREL£7,

2

Target ER Confidence Level OFtHIEHEL722% BER DL~V %%

ﬁiﬂ]\/\ijqo
Target EC BER #HIiE® EC fEIZHHYS T 2EEZ ASILET,
Target Confidence Level #3579 57-% @ Bitrate ZsX &L &
Bitrate 7
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[4] RAERBDOF AR ELET,

Current —Calculation |'Progressive |v\|—lnterval |'100|v.| ms

|Err0rfAIarm |v| |Independent Date&Time |v|

Immediate 4
| Zoom I | History Reset | I 2025/10/29 15:14:27 |
Current —Calculation |Progressi\ne |v|—|nterva| |100|v| ms

M

[Errorﬁ-\larm |v| |'Independent |v| [Date&'ﬁme
m W | 202501002 B2 |

45122-3 REZBRTOHKEEEEM®

#£451.22-4 PERBRTDEZTE

Current BRERNR

ON BAEETOMET =2 DRREREREIRE LI A7 24 7
TEICERLET, AV HA LT [Interval]l T 100 A

ms, 200 ms, £72(% 500 ms* ZIERL TITZEW, )

-, WERDHE I Caleulation T, WEBAESHOR | 7

FEfE 2R T 5 [Progressive] E—R&EV A7/ HA L ‘J
TEORMEREREF TR TS (Immediate] F—RZERL [ 4
TLEEN, v

. — — D
OFF BRI T UISIE IO RE FORLET, RRNEIL | 4
ROBNE DA T T HETHEI SN EE s VE

% : 500 ms % 2ch Combination FFD AR RIIET,
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TN g DIRE

HIERFRA 1 AW T, Interval = 200 ms DA D Calculation &HIERE £
DORFRIZLL T DI/ 0ET,

200ms | 200ms | 200ms | 200 ms [ 200 ms | 200 ms | 200 ms
SAIE iE E1 E2 E3 E4 E5 E6 E7
' Current = ON : Calculation = Progressive |
[ 2 3 4 5
é*ﬁ"—, E'I Z En Z En Z En Z En E6
n=1 n=1 n=1 n=1
E Current = ON : Calculation = Immediate i
RTME| | 24— | Ed = Es Es Es Es
i Current = OFF i
5
EHr— 2 En
\ n=1
X 451224 BIEFERRTOBER
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4.5.1.2.3 Condition ZIREFDETFE
X 4.5.1.2-1 THEFEMEKD [1] OTEHE% [Condition] IZEXELET,

Condition A 4
[1] —> Error Detection Insertion/Omission h 4
[2] —> EvEFI Interval 100ms -
[3] 1 ?glﬁowg:is\:‘(u’mdow} OFF lt_airge\n'u’ﬂadsoﬁv} =i (—[4]

4.5.1.2.3-1 Condition 3%EHEH

(1]  [Error Detection] M HDH»bxT7—it Hikz @R £,
#451231 IS—BRHEAEDHRE

Error Detection BREAS
Insertion/Omission BV RRF =3, OB BN IS 0B kLT — %
BT RLET, 7
Insertion =7 —: B Z—U N0 5“1 I bLTZ2T— 5
Omission T7—: By —0 R 175907 128 b Lim=T— Jr
Transition/Non Transition | BEE YN CRAL-ZT—BLOEEBRE YN TRAL-ZT—% j
B UES, 4
Combination RFIZEINTEEH A, v
D
i
1E

(@) AAsRE— Mm L
(b) RERFEE/Z—> ‘ L u L
(c) b—HILTS5— _‘ FL

(d) InsertionTS5—

(e) OmissionT5— ’_‘ F‘ B

4.5.1.2.3-2 Error Detection (b—#%JLIT5—. Insertion T5—., Omission T5—)
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(@) Ahm—y

(b) RERFEAE/NZ— | |_|§|_|‘| |
() b—5ILT5— [ ] [ ] [ ]
(d) TransitionT5— r |_—| H

(e) Non TransitionT5— |_—|

4.5.1.2.3-3 Error Detection (k—%JLIZ—, Transition TZ—, Non Transition T5—)

[2] [EVEFI Intervall THH O FnbT— A 2=V EBLO2T7 =7 —A
P H = SAEIC BT DA 2 —7 VIR R 2 IR 9,

£ 451232 A3—/N\LEREDETE

EI/EFI Interval HEANE
1ms 1 ms &AL H—r3 LU ET,
AL B =SV I BEINA =NV TR0 E T,
10ms 10 ms BN AR AL Z— L LUFET,
AL B =SV I BEINA B — NV TR0 E T,
100ms 100 ms BT &2 A Z—r3 LU ET,
A= T BAEINA L F— SV TR E T,
1s 1s A=V HBRERERD 0 DAL 1 &
LET,

[3] Block Window #$RED AT AT R 2N L E T,
Block Window (%, NERZE L Z — %L, ~AZHEBZ R TTHILET
REFIR D =7 — %~ A7 L ET, sk EDFEAMIT4.4.1.4.7 Pattern Editor
(Z R D52 — AR | 2 B L TSN,

% 4.5.1.2.3-3 Block Window #8ED ¥ E

Block Window HEAR
ON Block Window LA L F9,
Block Window s EMN 11272 TV 5 Bit 14, Error |
Th~AILET,
OFF Block Window LB AL £H A,

72720, L F O34 1% Block Window 3% E T&EH A,
+ Test Pattern {Z [PRBS] F7-i% [Mixed] ZEIRLI=LZ
- Capture F1THf
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[4] Bit Window HERED FEI TR G4 ER L £, Bit Window 1%, RBR/ &2 —1
® 32 bits TEIZHEDH B AR E T HHERET T, BEDREMIT
[4.4.1.4.7 Pattern Editor (ZL2 R/ 7 — Rtk 1 25 L TLIZE0,

% 4.5.1.2.3-4 Bit Window #EEDEE

Bit Window HTEARAD
ON Bit Window B &L $£79,
OFF Bit Window ZE &L £t A,

Z
7
Y

1
v
E|

Ve
D

b}

N

(e
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451.2.4 Auto Sync EIREFDEEE

ll

4.5.1.2-1 IHEFEMEIED [1] OTEHE% [Auto Sync] ITERELET,

'_lfAuto Sync |V|

L Threshold |'INT |V|

E-2

E-3

E-4

E-5

E-6

E-7

E-8

4.51.2.4-1 Auto Sync RFEEH

[1]  Sync Gain 25 Sync Loss ~[FIHILEVMEA#E X 72355 H BRI [ ]
R FAT T D EINEIRIRLET,

% 4.5.1.2.4-1 Auto Sync DE&E

Auto Sync BRERNR
ON H BB R B2 FE T L E T,
OFF PRS2 EITLERE A

[2] Auto Sync 7% [ON] DIKRET, FHIRIHILENFIATINHRDFEOLEVMHE
RELET,

Threshold Z# 10N (N = 2, 3, 4.5, 6, 7.8 F/ziZ [INT] (TRETEE
R
[INT] D&z, F#FIEIAZKREE (Sync Gain) 23RBS LR RE (Sync
Loss) 7>OHE X, FIHILZWMEIZEDITWET, Sync Gain D EXITFED
@ﬁﬁl—lﬂ;ﬁbéﬂ\ﬁ%ﬂizék Sync Loss SHIESILET, £7-. Sync Loss
DEXNTFRV RN FEHIEIE L&V MELL FiZ7e5E Syne Gain SHESIVET,
AL EWMEIZ SN T, [INT] O5A13E 4.5.1.2.4-2, 10N (N = 2, 3,
4.5.6.7.8) OHEITE 4.5.1.2.4-3 L TIEEY,
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& 4.5.1.2.4-2 Threshold RELRIHALELME (INT DI5E)

Threshold 8y [ To— & }
resno YR = |
Sync Test Pattern Data Length IRV
Control
Sync Gain — Sync Loss Sync Loss — Sync Gain
- PRBS, on-1 (128) x 2,000 (128)
Mixed Pattern. mh=17.9. (2,048) x 5,000 (2,048) x 4
PRBS 10. 11. 15.
AR 20.23.31) |_1 _ 1
40 64
=25E-2 =1.56E-2
Frame ON | Mixed Data &' 128 (128) x 200 (128) x1
PRV | ZeroSubstitution . | ~ (2,048) x 64,000 DataLength
Quick Data 5,120 ’ S (2,048) x — 0O
1 128x 8
"~ 5,120
=195E-4
5,121 (128) x 200 (128) x1
~ Datal h
10,240 (2,048) x128,000 (2,048) x ataLengt
1 128x 8
© 10,240
=9.77E-5
10,241 (128) x 200 (128) x1
51.200 (2,048) x 640,000 (2.048) DataLength
! 128x 8
"~ 51,200
=195E-5
51,201 (128) x 200 (128) x1
=~ (2,048) x 1,280,000 DataLength
’ e (2,048) x ——=——"°"—
102,400y 128x8
"~ 102,400
=9.77E—-6
102,401 (128) x 200 (128)x1
- (2,048) x 2,560,000 DataLength
’ Y (2,048) x —=——°"=
204,800 1 128x 8
204,800
=4.88E-6
204,801 (128) x 200 (128)x1
- (2,048) x 3,840,000 DataLength
’ T (2,048) x ——=——°"
507,200 _ (256)x 200 128x8
" (4,096) x 3,840,000 B (512)x1
1 - Datal.ength
~ 307,200 (8,192) x 128 x 8
=326E-6
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% 4.5.1.24-2 Threshold FRELRFALELME (INT DIHFE) (GE)
o IT5—#
Threshold 2Y3& = {—}
Sync Test Pattern Data Length onvoH
Control
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Frame ON | Mixed Data #5. 307,201 (128) x 200 (128)x1
BLO ZeroSubstitution ~
: 2,048) x 5,120,000 DataLength
Quick Data 409,600 (2,048) x 5,120, (2,048) x — 0O
an -~ (256) x 200 128x 8
('!T,“JL%) ('r'l/“}L%) =
(4,096) x 5,120,000 B (512)x 1
1 B DataLength
" 409,600 (8,192) 128x 8
=244E-6
409,601 (128) x 200 (128)x1
- (2,048) x 6,553,600 DataLength
’ SN 2,048) x — o
p24,288 _ (256)x 200 ( ) 128x8
" (4,096) x 6,553,600 ~ (512) x1
1 B DataLength
524,288 (8,192) x 1288
=191E-6
524,289 (128) x 200 (128)x1
~ (2,048) 13,107,200 DataLength
’ U 2,048) x — o
1,048,576 _ (256)x 200 ( * 128x8
" (4,096) x 13,107,200 B (512)x1
B 1 B DataLength
1,048,576 (8,192) x 1288
=954E—-7
1,048,577 (128) x 200 (128)x1
2,097,152 (2,048) x 26,214,400 (2.048) DataLength
_ (256) x 200 128x 8
(4,096) x 26,214,400 _ (512)x1
_ 1 (8,192) x M
2,097,152 128x8
=477E-17
2,097,153 (128) x 200 (128)x1
~ D
£4194.304 (2,048) x 52,428,800 (2,048) x ataLength
_ (256) x 200 128x8
(4,096) x 52,428,800 _ (512)x1
_ 1 (8,192) x DataLength
4,194,304 128x8
=238E-7
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% 4.5.1.2.4-2 Threshold RELFEHILELME (INT DBE) (E)
e IS—#
Threshold 8Y= = {—}
Sync Test Pattern Data Length Zabirg -
Control
Sync Gain — Sync Loss | Sync Loss — Sync Gain
Frame ON | Mixed Data 6. 4,194,305 (128) x 200 (128)x1
BIWY ZeroSubstitution ~
> 2,048) x104,857,600 DatalLength
Quick Data 8,388,608 @, 1) % (2,048) x az—eng
(%) (%) - L 128%8
8,388,608
=1.19E-7
8,388,609 (128) x 200 (128) x1
16.777.216 (2,048) x 209,715,200 (2.048) x DataLength
_ 1 128 x 8
16,777,216
=596E -8
16,777,217 (128) x 200 (128)x1
~ 2,04 Datal. h
33,554,432 (2,048) x 419,430,400 (2.048) x ataLengt
_ 1 128 x8
33,554,432
=298E-8
33,554,433 (128) x 200 (128) x1
-~ 2,048) x 838,860,800 DataLength
67,108,864 ( ) x (2,048) x — 2ALCNEL
_ 1 128 x 8
"~ 67,108,864
=149E-8
67,108,865 (128) x 200 (128) x1
- 2,048) x1,677,721,600 DataLength
134,217,728 ( )% (2,048) x — 2ALCNEL
_ 1 128 x 8
T 134,217,728
=745E-9
134,217,729 (128) x 200 (128)x1
-~ 2,048) x 3,355,443,200 DatalLength
268,435,456 ( )X (2,048) x — 2 CNEER
__ 1288
268,435,456
=3.73E-9
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% 4.5.1.2.4-3 Threshold S FLRBLELME (E-2~E-8 DIHA)

Threshold 38Y% [Ia_éﬂ
resno RV = |
Sync Control s
Sync Gain — Sync Loss Sync Loss — Sync Gain
E-2 (128) x 2,000 (128)
(2,048) x 5,000 (2,048) x 4
_ 1 _ 1
T 40 ~ 64
=2.5E-2 =2.5E-2
E-3 (128) x 2,000 (128)
(2,048) x 50,000 (2,048) x 40
_ 1 _ 1
~ 400 ~ 640
=2.5E-3 = 1.56E-3
E-4 (128) x 2,000 (128)
(2,048) x 500,000 (2,048) x 400
_ 1 1
~ 4,000 ~ 6,400
=2.5E-4 = 1.56E—4
E-5 (128) x 2,000 (128)
(2,048) x 5,000,000 (2,048) x 4,000
1 1
~ 40,000 ~ 64,000
=2.5E-5 = 1.56E-5
E-6 (128) x 2,000 (128)
(2,048) x 50,000,000 (2,048) x 40,000
_ 1 1
~ 400,000 ~ 640,000
=2.5E-6 = 1.56E-6
E-7 (128) x 200 (128)
(2,048) x 50,000,000 (2,048) x 400,000
1 o1
~ 4,000,000 ~ 6,400,000
=2.5E-7 = 1.56E-7
E-8 (128) x 20 (128)
(2,048) x 50,000,000 (2,048) x 4,000,000
1 o1
~ 40,000,000 ~ 64,000,000
=2.5E-8 = 1.56E-8
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45.1.2.5 Sync Control ;Z2iRE DX TE
¥ 4.5.1.2-1 HAREED [1] OEE% [Sync Controll I[ZRELET,

Sync Control A4
[1] —>»Control Frame ON v
[2] — Frame Length 128 | bits

[B]—> Frame Position 1| pit

4.5.1.2.5-1 Sync Control XEIEH

[1] R Z—2 DR NI ET,
% 4.5.1.2.5-1 Sync Control MR E

Dll

Control LHERNA

Frame ON | Frame R HFXAZBINLFET, /3% —2 73 ZeroSubstitution, Data, Mixed

DEXTEIRTEXET, Frame X —2 2752 TRIEAZLET, 7
Quick Quick [FIHISXARINLET, /¥ —2 2% ZeroSubstitution, Data DX 5
BIRTEET, ANNZ—U BNEATVIIEZIAA T, BVIAALTE S — % Va
IR — L C2T—EZ L FT, ]
H
Control I[ZTERECXARIM UL, BEWII D [Pattern] ¥~ CTi#&IRL %
TWARER N —NZLo T LT LBV R ES, i
#* 451252 FPAARDETE ﬁf
Control %%
Test Pattern
Frame ON Quick

PRBS - —

ZeroSubstitution O O

Data O O

Mixed O -

[2] [Frame ON] OJIRFET, Frame /X% —2 DRE—  RBAERELET,
Frame Length % 4~64 £T 4 bit A7 v 7/ TR ETEET,

Combination i ERHI7L —AE Y ME2Y N % (N ch Combination)
eNET,

JE:
Combination FF CRIHIZ I SHWEETL, Frame /X% —2E% 64 bits
T BEFRI#AZEDCT < ET,
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[38] [Frame ON] OREET, Frame #HZ Bl 2% G \Z— DJEEA
NiEZFE ELE T, Frame Position OFXEHHIZLL T IZ20FET,

+ Independent D&
1~ k52— K — Frame Length + 1), 1 bit A7~

+ 2ch Combination HF,
1~1+2n, 2 bit A7 v
AN o - :/ -
n DR = INT( Bt /<A EZ FrameLength
RS — B, BElE O [Pattern] #7 TEIL TV ER/ S
H—= Lo T LT DEBY RV ET,

%+ 451253 BRHEXMFNI—2ROERE

)

Test Pattern BHMR/NI—V K
ZeroSubstitution W= R
Data W=
Mixed Blockl @ Rowl D4 —r &

JE:
[Frame ON] Tif. BELEZ 7L —2 37— LRIUASZ—2 BEDNCTE
ETDHE . RN DD ERHVE T, 7L —b3F— 2 F
== IRV NIDONRE = R ETDHIENEELNT T, 2T TVIHN
H—rRld, ¥ 4.4.1.4-1 Pattern #7 | ® Length 7% 511 LL FDEX,|
512 LA RIS B IR EfE LT,
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451.2.6 Error/Alarm #IREFDHTFE

¥ 4.5.1.2-1 #ERFRERD [2] OHEE% [Error/Alarm] IR ELET,
(2] [4]
, 1 v . ‘
|Error;AIarm ‘Y Independent |T‘ |Date&1’|me |T‘(—[1]
3] _m m | 2025/10/29 15:20:43 ‘
Total oM Anritsu
N — | — | E— )
S [ [ — |
werl| |
2 [ (R — |
FrequencylkHz) | ----- | Clock Count | ..... |
Clock Loss [ | @ @ confidence Level|  — |%
Sync Loss R ]"'.
Errar & &
Data Threshold | ----- |V DataDelay] - | mul
XData Threshold | ----- |V | ----- | ps

Gating [

(0%6)

[1]

(2]

(3]

X 4.5.1.2.6-1 Error/Alarm & EIEH

HER M DORIRIA T Z R IR ET,

Date&Time: BERZ 2R LU ET,
Start Time: HIE B MR A 2 RN L ET,
Elapsed Time:  JIEBSNIx 32800 EM AR RLUET,

Remaining Time: HIEEMIIX 42K BFHRIZZRLET,
Error/Alarm OtANZUE v LU ET,

TT— T T —LEKRDOEAN T =2 %)y LET,
Error/Alarm ME RS RILRKFREBRIRL ET,

Zoom: PR, B =T — A Z—7L¥L Clock Loss 1>
42—V Sync Loss A% —73 144 Clock Loss %
AfRAE, Sync Loss F8A2RAE, BT —F AR HE
EYERFIRT DML E IR F7,

History Reset:

PERFRa IERINFFD Error/Alarm Ot RFRIEREFR 4.5.1.2.6-1 I
RLET,
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Toral = oM /inritsu
e [ — O . — )
A O I )
%erl| 0 — ]
@ = ]
FrequencyikHz) [ | Clock Count [ — |
Clock Loss = ll..Conﬁdence Level[ ----- |%
Sync Loss | ..... | o
Error o0
Data Threshold | - |v DataDelay] = 00— | mui
¥Data Threshold | ..... v | _____ | ps

451262 ARTERERFOIIO—/LIEREE

45123 HTHELE=T — M HFEITEY, Total/INS/OMI 2>

Transition/Non Transition Z#E/~LE9,

£ 4.51.26-1 #HARTZIFZRRFOIFO—ILIER
15H S
ER Total RVREFRLET,
INS #0#% (Insertion Error) ##/RLET,
OMI V3 (Omission Error) #F&RLET,
Transition 03 (Transition Bit Error) & R~LE 7,
Non Transition 03 (Non Transition Bit Error) #&<LET,
EC Total MR EFRLE T,
INS 0% (Insertion Error) #& R LET,
OMI 0% (Omission Error) ##&~LET,
Transition #0%; (Transition Bit Error) #Z/RLET,
Non Transition #0%r (Non Transition Bit Error) #Z#&/RLET,
%EFI T =TV — A B — VR EFRRLET,
EI TT—PRELT AL F— VB ER R LUET,
Frequency(kHz) JE AR RUET,
Clock Count Iy N MREFRIRUET,
Confidence Level Confidence Level Z#/RL £ 7,
Clock Loss Iy P AR B =SV AR E =22 TR ET
TRE AT AT —H
P RUT EAN T —X
Sync Loss I ORA B — NV AR R =S ER R LET,
IR : BV RT —H
PR EAN T —X
Error T —RERNE=FEFRLET,
IRE AT NV NT —H
P RT EAN T —X
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£4.5126-1 HARTERERFOIVIO—ILER (iE)

IHH HHEE
Data Threshold Auto Adjustment FEITHRFD Data LEVMEEEEZ R RLET,
XData Threshold Auto Adjustment FEITHRFD XData LEVMEEEZFRRLET,
Data Delay Auto Adjustment FEITHRFD Delay xR RLET,

YL RFTRAEIREED Error/Alarm Ot B4 % 4.5.1.2.6-2 IZ7RLE
kR

Ainritsu

Clock Loss @@ @ Sync Loss @@ @ Error % @@

SV — =

bn

4.51.2.6-3 fhARKRTREERFOILO—)LIERKEE {7/;;

#* 451262 HRKRREEREOIFO—ILIER
I5H B E
ER PR ERIRLET,
EC P AERIRLET,

Clock Loss Iy IaAA B —SVE FBERNE =42 FRRLET,
IR UL : IV NT —H
AT AN T —X

Sync Loss vonA BERNE=SEFRLET,
PR AT HL T —H
R AR T —H

Error T —RERNE=FEERRLET,
REEAT BT —&
I AN T —#

[4] Combination F/R
FrfER D Combination REEZFTINL T,
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[5] Error/Alarm #IEHE R All Channel [ o B B
MERERFIREAT T Ry 7 2% < U012 L £,
# 4.5.1.2.6-3 [IZAKERE EATHFIZBEL All Channel [ O %2 7RLUET,

% 4.5.1.2.6-3 Overall Ch BEE DK

15H

HEERE

ER Total

B RZFRLET,

INS

V=% (Insertion Error) #F ~LFET,

OMI

0= (Omission Error) #FE /R LET,

Transition

402 (Transition Bit Error) ZF RLET,

Non Transition

0= (Non Transition Bit Error) #£/~LE7,

EC Total

OB EFIRLET,

INS

0% (Insertion Error) ZF <L ET,

OMI

0% (Omission Error) #F<LET,

Transition

0¥ (Transition Bit Error) ZF/RLFET,

Non Transition

0% (Non Transition Bit Error) ZF/~LE T,

Clock Loss

Iy IaAA B —SVE BERNE=AEFRRLET,

PRE T BT — &

Sync Loss I ORA B =NV AR E =S ER R LET,
PR RAT HL T —&
TR AT EARN) T —%

Error T —FAERNE=FEERRLET,

FREO AT BT —&
FEARAT AR T —H

[6] 21G/32G SI ED [pE1e30 ‘V C

bl I I

45.1.2.6-4

Result | Measurement |® Pattern |8 Input || Capture | Miscl
'A"Gatlng ‘v!
Cycle |Repeat ‘v‘ Umt|‘ﬂme ‘v| | o |day| 00:00:01]
TorgetCL | 0.000| % ==ER| 1| E|-12|==EC| 1|==| 12.500000| Gbitis
currant —calcu\atmn {Prngresswe |v|— Interval (1nn‘v‘| ms
|‘Error{A\arm ‘vl {\ndependent ‘v‘ |‘Date&‘ﬁme |v‘ All Channel(Slot6)
aam ory Rese | 2025/10/29 15:35:08 ‘ e NS om
————— [pata1 ER| 0.000 000E-11 || 2.000 0DOE-06 | |
Total INS oMl Anritsu p o >
r e e \ EC | o | 400 000| |
ER | 0.000 000E-11|| 2.000 000E-06 || 2.000 000E-06 | . J L J L
e | o[ 400 000 || 400000| | Clock Loss 0| @@ sync Loss|
%EH\: 90.000 000:\ P—— = o
B 250 000 pataz ER|[ 7.497 100£-08| 5.714 200E-07| |
FrequencylkHz) ( 9 999 Clock Count [ 2.000 000E+11| ec| 52 480 [ 400 000] [
Clock Loss ( 0| @ @ Confidence Level | 2.500/% | clock Loss [ n}..lswc Loss
sync Loss ( 0\..
Error [+ 1]
Data Threshold [ —— |v patapelay[ = —— | mun
XData Threshold|  — v — = | ps
Gatmg[ (0%) ] \annel

BIFE#ER Sub BEIE (2ch Combination)
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45127 PYAERASINFEETZANT HHEEDHRTE

Uy BAIEREN vy ANTIL, U A TR ER e TS A L, R
Dy BEMNZLD Delay OFRENEZBET 72012, LA T DT Delay @
Jitter Input % [ON] 2L TLESNY,
MU181000A/B (A7 = 001 Vo #fHE) & MU181500B %1 4%
BA 1%, Delay @ Jitter Input Z [ON] (23 EL7=HEIZ, MU181000A/B
& MU181500B @ [Jitter Modulation] % [ON] 28 EL TEEWY,

- Delay @ Calibration ZFE(T T 25515, ATMEEOV 2% HATIZL

TLIEEY,
Delay m 0| (@) mu 0.000 ps W Calibration
Relative 0 mul Jitter Input @ OFF
4.5.1.2.7-1 Clock Delay {#{EEH
A

Delay O Jitter Input 28 [OFF] OF%, UodERsn=7ay 7% A
N HE AR REERDGERHVET,
UAERENT vy ANJ1THE, Delay 727 A RATLIZD, AR
RIERREDRKELBRSTDTHHERHVET,

Delay #EIL. #IHIEXE (Jitter Input 2% [OFF]) T Delay D% /E
A R D 5H72DIZ Feedback ALEZ L TVWET A, Jitter Input %
[ON] (29 %&. Feedback ALELAU)57-% Delay O EMENKT 4

Z
7
Y

1
v
E|
Ve
D

b}

A~
LET, Jitter Input D& EIX. L FoLcAicabecaELc F
TE&EY,
Jitter Input J=2F%3
ON oAt ST E

a7\ R v ZEIII RN K ENEEO BER HIE
(Jitter Input % [OFF] (29 %L Delay N AL EIT/RDHEE)
OFF P~ —r ORE

Eye Margin 7€ . Eye Diagram /€. Bathtub #lE
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4513 BIEEFHDERE
HIE S5, MU195040A #EE D [Measurement] #7 T TLET,

[Measurement] #7113, 5 2O ERBLOF/RE B THERINTOET,
LIFoRERICHERERLET,

|ResuItIMeasurementlEl Pattern IEI Input ICapturelMiscll

_| Gating
Cycle |'F{epeat |v| Unit |"I'|me |v| | 0 | day|' 00:00:01\|
Gating [ — [P — -
TargetCL | 0.000 | % ==ER| 1| E[-12|==EC| 1 |==| 12.500000 | Gbitis
Current “Calculation |'Progressi\.re |v| —initerval |'100|v\| ms
| “Auto Sync : : )
Auto Sync ‘ Auto Sync ON === Threshold ||NT |v| ‘
: :_SKP Ordered Set '
SKP Ordered Filtering m
Set L L Specification |fPCIe Gend |v|
a :_Sync Control
Sync Control ' \ ' \
Frame Length | 64| bits === Frame Position | '_| bit
Mask |00 00 00 00 00 00 00 00 ‘
i
- :_Erro r/Alarm Condition
Error/Alarm Error Detection |'In5ertionfDmi55ion |v|
Condition EI/EFI Interval |'100m5 |v|

X 4.5.1.3-1 Measurement 47

% 4.5.1.3-1 Measurement 27X E - R REBERE

EH HERERIE

Gating HERMICETIEREEZLET, £,
Confidence Level DFHEIZBI T 254 EELE
7,

Auto Sync A B [F e SRR BT AR ER L E T,

SKP Ordered Set SKP Ordered Set D7 /VHIZEHT AR TS
LET,

Sync Control [ e 7 BT o a2 LET,

Error/Alarm Condition HE BT R EZLET,

ZNHOHEEX [Result] #7 CRILEEN TEXET, 7272L. Sync Control 35K
O Error/Alarm Condition (Z-2WTIE, AREHEIZT, KVFEMARRENTEET,
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45131 Gating [CDWT
AT BB T2 E 1L, [Result] #7 @ [Gating] EFRILTY, X ENED
BIZ D\ TIEN4.5.1.2.2 Gating IEIRIFORE | 2SR TTZE 0,

_Gating

Cycle [F{epeat |v| Unit|jTime |v| |—o| day[ 00:00:01.|

Target CL | 0.000 | B ER|_’_1-| E|;|— EC|_1|—| 12.500 000 | Gbit/s

Current “—Calculation |’Progressi\re |v| ==inte rval |’100|v.| ms

X 451311 RAIERAREERR

45.1.3.2 Auto Sync [ZTDLVT
AHEBIZE T2 E X, [Result] #7 @ [Auto Syncl LRI TY, BENED
AEIC DOV TIEN4.5.1.2.4 Auto Sync IBIRIFOFRE | 2 Z L TTZE 0,

—Auto Sync

Auto Sync ON === Threshold ’INT v. 70
o s 7

Y

®45132-1 BBFEHEIRERTEER /{

v

=

Ve

0

1B

(5
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4.5.1.3.3 SKP Ordered Set [ZTDL\T
SKP Ordered Set D7 4 NVZ T HREFLET,

_SKP Ordered Set

Filtering OFF

L Specification |PCIe Gens |v|

4.5.1.3.3-1 SKP Ordered Set 5% FIEHE

% 4.5.1.3.3-1 SKP Ordered Set DZFEARE

=EIRIEH BASES
Filtering SKP Ordered Set #7 A NWVZV T3 D0 ERELET, 74NVZV TSN
72 Ordered Set [Z=F— WU NIUTEENETA,
ON: SKP Ordered Set 2742V 7 LET,
OFF: SKP Ordered Set 7 4/VZV 7 LER A,
Specification | PCle Genl 72°5 PCle Genb FTOMMEEHRTELET,

Filtering Z [ON] IZBREL TWHEXIILE T TEET A,

SKP Filtering #§aEZ A H 92L& DOHIRFHALL FITRLET,
- MU195040A DA &7 =—ZF. Datal Z{FE L TW\5,

MU195040A (Z MU195040A-x22 231 AN— /)L EFL T,

[Input] %7 ® Clock % [Clock and Data Recovery] IZiEL TV 5,
Combination Setting # /7 RZ Ry 7 AT, MU195040A % [Independent]
IZEREL TU\D,

Test Pattern OFfEj|% [Datal IZEEL TS, 7o, HlkDO = a2 —RHH
\ZfE>7-. SKP Ordered Set 5 o/ 37— ZFEL TUVD,

PRBS. ZeroSubstitution, Mixed /3% — > Tld, SKP OS Filtering %
[ON] (T8 ETEEH A,
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BRIET DT AME = DL FICRLET,

% 4.5.1.3.3-2 SKP Ordered Set Filtering B D 2ET X~/ 35—

g MU195020A IZERES ST A/ 53— MU195040A [ZERE S 5T Ak 52—
PClel 8b10b_CP_LO_SKP.ptn 8b10b_CP_LO.ptn
PCIe2 8b10b_CP_LO_SKP.ptn 8b10b_CP_LO.ptn
PClIe3 128b130b_MCP_LO_Gen3.ptn 128b130b_MCP_LO0_Gen3_SRIS_NOSKP.ptn
PCle4 128b130b_MCP_LO_Gen4.ptn 128b130b_MCP_LO0_Gen4_SRIS_NOSKP.ptn
PClIe5 128b130b_MCP_LO_Genb.ptn 128b130b_MCP_LO0_Gen5_SRIS_NOSKP.ptn
USB3.0 | CPO_RD+_skp_withSKPOS.ptn CPO_RD+.ptn
CPO_RD+_Lanel_withSKPOS.ptn CPO_RD+_Lanel.ptn
CPO_RD-_withSKPOS.ptn CPO_RD+.ptn
CPO_RD-_Lanel_withSKPOS.ptn CPO_RD+_Lanel.ptn
USB3.1 | CP9_withSKPOS.ptn CP9.ptn
Gen2 CP9_Lanel_withSKPOS.ptn CP9_Lanel.ptn
7
4
)
ﬁ‘
|
N
=
o
7
ES
1k
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45.1.3.4 Sync Control [CDLNT
AT BIZET R ET, R AY— ORI A, 70— 4K, BIOW H 5
IRBP = DHEEENLE BT 2% E1E. [Result] #7 @ [Sync Control]l &R T

R
_Sync Control
[1]—>| control |m|
[2] ——)t Frame Length |?| bits == Frame Position |71| bit<—+——[3]
Mask |00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00

-

[5] —>  Auto Channel Order

451341 RPAARDETE

(1] RB A F— DR AZRIRLET,

[2] Frame & —rDORE—L EEHELET,
Control 28 [Frame ON] BRHZIAZhE20E,
[8] 7L —2HOBHE G IS = DI EEZHRTELET,
Control 7% [Frame ON] FFIZH &RV ET, FEMIX, [4.5.1.2.5 Sync
Control IBIRFOR T | 2B ML TIZE,
[4] ~AINREF— EiRELET,
Control 78 [Frame ON] ERIZHZIERVET,

[5] 2ch Combination I, 2¢h & ADNES E Bl # A HI#EL £9,
ON D&z, Bz 2ch Combination T —Z M ASNEH % B @11

WL TR g9,
OFF O LXITIX. 2ch OF —Z&HTELWIESTERE LW ETERICHIEN T
XFEH A,

45.1.3.5 Error/Alarm Condition [TDL\T
ARIRBICBATHHRE T, =7y —mH FEBI NI —FHid=7— T — (o Z—
N OFEIL. [Result] 7@ [Condition] &FEIU T,

_Errorfalarm Condition

[1] —> Error Detection |‘Insertion.|’0mi55ion |v|

[2] —» EVEFi nteral |’100m5 |v|

451351 IS5—/75—LBAEELHETE

[1] =F—#iH71:1374.5.1.2.8 Condition EIRFFORE | 2SR TEEN,

[2] =F7—BIOTT—TV—A(Z— VDR EIL, [4.5.1.2.3 Condition &
PEFDOFTE | 2SR L TS0,
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451.4 Patten®EE (MU195040A)

ED @ Pattern DX EE T HI121%, MU195040A #/E@EH D [Pattern] #7 %
ZoF L, R — OBRBLORELXLET,

Pattern @R EIL. MU195020A ERIERICERE TEET D TI4.4.1.4 Pattern ®
FE (MU195020A) | &S TL7EE0Y,

Result| Measurement @ Pattern |@ Input |Capture Miscl

Test Pattern @|PRBS ¥| Llogic@(POS (¥ Bit Shift |1bit v

Length @ 2715-1 w | bits ] Edit

Mark Ratio @ 1/2 v
70
Y
N
=
NV
i
A~

Mask

Bit Mask Lane Mask
(Block Window) 85 (Bit Window) s External Mask |

45.1.4-1 Pattern 87

% 4.5.1.4-1 Pattern 47H%E -RTER
IEH 5 BA
Test Pattern PR — BN F T,
BN RF =N Lo TR EHE B N ET,

PRBS. ZeroSubstitution. Data. Mixed. PAM4 (2L
Tl4.4.1.4.1 Test Pattern |22\ T | &[RI—OHNE T,

Mask Bit Mask. Lane Mask., 33X External Mask #%#1
TR ELET,
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45141 <TRIEHE
B H — BT, = RBLOSE Y MIxt T~ A7 O FEATERIRLET,
AT DNLE DK EIT Pattern Editor ¥ A 727 Ry 7 A ETEHRELET,

(1] [2] [3]
_Mask ¢ ¢ 5
Bit Mask Lane Mask
‘ (Block Window) | (Bit Window) | OTF External Mask ‘

451411 JRVHREEBEMR

[1] Block Window H¥RED FEAT Al A B4R L £77,
Block Window 1%, {8 TR/ ¥ —  OFE Y MIXTAEDE N E
TERh 245 E (HE~RY) T 2HHRETT,
AT DALE DR EIL Pattern Editor ¥ A 707 Ry I A L CTRELET,

% 4.5.1.4.1-1 Block Window D5

Block Window HEANS
ON Block Window L AL F9,
OFF Block Window #LEA L £H A,

7220, LU ORIBRFEDR DY ET,

+ Test Pattern (2 [PRBS] F721% [Mixed] ZEERL7=ELX121%, Block
Windows ZLEEA Fii CxFH A,

Block Window ##EI%, /3% —>E1ZXD Block Window @ 1 B’ T FFD
By MILL FOI B ET,
N IZ Combination % C. Combination Ff/%, Pattern Length. Step 73 N (2

mOET,
WERZF—FK Block Window A7 7"

2*N ~ 2,097,152*N bits 1*N bits
2,097,1563*N ~ 4,194,304*N bits 2*N bits
4,194,305*N ~ 8,388,608*N bits 4*N bits
8,388,609*N ~ 16,777,216*N bits 8*N bits
16,777,217*N ~ 33,554,432*%N bits 16*N bits
33,5654,433*N ~ 67,108,864*N bits 32*N bits
67,108,864*N ~  134,217,728*N bits 64*N bits

134,217,729*N ~  268,435,456*N bits 128*N bits
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I5—hoUA

AERR

A

151)
2ch Combination T, /3% —2 £ =4,194,300 bits D&,
Block Window iR ElL 2 BV RAT v 12720 F T,

[2] Bit Window H§RED FAT AT G AEBIRL £, iR/ ¥ —2 % 32 DT —
T A CRIELET 23, Bit Window HEREZEH 2281280, fREL
B Qb—bh) OWPEE~vATTEET, 7oz X, AR/ ¥ —2 73 32 bit
£ O Data /X —2 T, T7—HTLH 2 4 < AILTEGEITLL DI
R0ET,

11234 . |31 |32[1]2]3]4]. [31]3]

T T

-
-
-
-
-
-
—
-
-
«—
—
-
—
«—

Nw— =N

4.5.1.4.1-2 Bit Window %8t

b}

A~
1k
VAISNIZHTHZ 2,4 TZI—%RHL TS, WIERFIZE ELEEA,
< AT DNEDOERENL. Pattern Editor Z A7 2/ Ry 7 A ETRELET,

%< 4.5.1.4.1-2 Bit Window D% 7E

Bit Window HEARNR
ON Bit Window B &AL F£9,
OFF Bit Window B Z L £+ A,

[8] External Mask 15 5DA > A7 &EINLET,
MU195040A @ [Miscl] #~7 @ AUX Input #% & C External Mask %%
WL TCWBEXIZRETEET,

% 4.5.1.4.1-3 External Mask D& E

External Mask HEANS
ON External Mask {8 5= B LET,
OFF External Mask {8 5 &8N LET,
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45142 HSSB Data DEEE

SI PPG Sequence Editor T EL7= 8b10b, 128b130b. 128b132b D/ &7 —>~
% MU195040A Tt iAA T BER IEETAHZEMTEXET,

[6] 21G/32G SI ED

Datal|v G s 3

Result | Measurement|@ Pattern |B Input CaptureM\scl MEasurementE Pattern [@ Input mpmre
i . - Gating S §
[1] ——> TestFattern EI|~HSSB Data ‘v‘ . "Hepeat ‘v‘ it "ﬁme ‘v‘ ‘ 0}day(700:00:01\
Edit File Name  ED_Hssb_PCle5_01060101 Current ON
wan [ wlws [3] > e = |~ Rl | b
1 ) Auto Sync -
[2] ——— 3 Specification “FCIES ‘v| | s e R ‘,rT =
Scrambler _SKP Orderad Set
EIEOSR “ SR-G(X)= [ o |
[3] Generator PP : + X271+ X16+ X8+ X5+ X2+ 1. Fitering (—[1]
Inte%l SZJ Seed™ Laned |+| |2pBFBC |
61— -
Pre Coder
DC 128b130b
Balance [ mm ¥ Encoder [
[7] = Deieetor
Input 9% |, skpos
Signal [¥ 21 @ pos |vJ" Fittering [ |
_Mask .
k k
(Block Vindo) m (Bit Windon) m EremEl) el m ‘

451.4.2-1 HSSB Data D5

[1] MU195040A [Pattern] #=7 ™ Test Pattern T [HSSB Data] #i#RL
F9, HSSB Data i#4REF 3712 SKP Ordered Set Filter 78 [ON] 1272
nET,

[2] T ARKIZRD Specification Z3#IRL F7,

[38] [Edit] Z#vF 5L, Specification (27 Editor EifNAFERSNE
97, Specification &2 a—RHFHIOXISITENZINLLTORD LB T

R
% 4.5.1.4.2-1 Specification T a—KFiRE|D i
Specification I a—FRA|
PClIel 8b10b
PClIe2 8b10b
PClIe3 128b130b
PCle4 128b130b
PClIeb5 128b130b
USB3.0 8b10b
USB3.1 Gen2 128b132b

[4] PCle3. PCle4. F7=i% PCle5 #IRL7=54 . Scrambler Seed D IZ
Lane No.iZk>TZ&HNVET, Lane #3#IRL T Seed fEEFTELET,

[5] /Z—iZ EIEOSQ 2MEASNTWDEAIE [ON] i ASH TV
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&1 [OFF] i ELET,

[6] SE— AT ASH TS EIEOSQ DA 5 — il £, Bl
[Pattern Repeats] T3,

[71 Pre Coder DAY A T7EHRTELET, F—r NV —RINTWDHEHEE
1% [ON], ZVa—R&EnTuhangAaix [OFF] 2% ELET,
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45.1.43 Sequence Editor Pattern BER IE % E I
FERIZ DUT 2L T BER ZHIE T2 FIEAZHAL £, #lEL T, PCled T
PClIe4.0 Recovery EQ Phasel A7 —h®D TS /XZ—> & MCP /"% —> T BER
HIEZATO FIEZH AL £,

451431 451 : PCle4.0 Recovery EQ Phase1 - TS1

1.

10.

11.

12.

MU195020A @ [Pattern] #7 @ Test Pattern T [Sequence] ZiEEIRL
3N

Specification T [PCle4] Zi&INLET,

TIHNNDY = AD R KET vy 712 128b130b A5 E T D721
[Sequence Edit] ##vF L %7, [File] — [Open] TLLTFDOT7 7 A1 %
FRIAFBET,

C:¥Anritsu¥MP1900A¥AppServers¥bin¥Pattern
Files¥Sequence_Default¥PCle4

PCle4_RECOVERY_EQUALIZATION_PHASE1.ptn128b130b

BINL7= Block @ Break (2 [Manuall Z5%ELE9,
IBANL7= Block @ EIEOSQ Interval % 32 IZEXELET,
[OK] #¥#yFLET,

[Transmit] %47 L. DUT % Loopback.Active A7 —NIEBRIHEF
97, DUT X MU195020A 2311773 %, PCIe4.0 Recovery EQ Phasel A
T =D TS NE— %P0 L TH T HIRAEIC 2D ET,

MU195040A @ [Pattern] #7 @ Test Pattern T [HSSB Data] %3
WLET,

Specification T [PCle4] #&IRLFET,

[Edit] Z%>F LT, [File] — [Open] 75 MU195020A THiAIAATD
DEFR—DRE = ZFi AR ET,

C¥Anritsu¥MP1900A¥AppServers¥bin¥Pattern
Files¥Sequence_Default¥PCle4
PCle4_RECOVERY_EQUALIZATION_PHASE1.ptn128b130b

EIEOSQ Interval & 32 (Zf%ELET,
[Start] #%>F LT, BER HIEZBHIELET,
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451432 42 :PCle4.0 MCP

1~21% 4.5.1.4.3.1 ®f) 1 LFICFNETT,

3.

T I FNVIDY = ANBRFICE B IINLEHDEE A, 7B, T 7 F /LD

=T AT T OWNT O FIETE I TEET,
[Menu] — [Initialize] ZZ>F 3%,

Sequence Editor B> [File] — [Openl 726, LA N7 7 A V%558

FrIATe,

C¥Anritsu¥MP1900A¥AppServers¥bin¥Pattern
Files¥Sequence_Default¥PCle4

dB-PCle4_Default.seqpcie4

[Transmit] #%>7 LT DUT #% Loopback.Active A7 —MIEEIH F
T, DUT X MU195020A 237775, MCP /&7 —2 %40 7135

RREIZZ20FE 9,

MU195040A @ [Pattern] #7 @ Test Pattern T [Data] Z#IRNL F

B

[Edit] Z%>FL%7, [File] — [Open]l &% vF L CLLFD/RE— %5

PRI ET,

C¥Anritsu¥MP1900A¥AppServers¥bin¥Pattern Files¥PCle

128b130b_MCP_L0_Gen4_SRIS_NOSKP.ptn

[Measurement] %7 ® SKP Ordered Set ® Specification % PCle4 (Z

% EL. Filtering % [ON] (ZLF7,
[Start] %%~ LT, BER RIEZBMBELET,
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4.5.1.4.4 SIPPG Sequence Editor, S| ED HSSB Data @ #il#9
SI PPG Sequence Editor. SI ED HSSB Data O HROHKI 2L £,

- PCIel. PCIe2 T BER HIiE 4 5&E, MU195020A @ SKPOS Symbol

Length x2 1% [ON] (2 EL TEEW, 2T PCIe T SKP 28 &7 4k [El4H A
SN TWEA, 73%—2® Running Disparity 73 SKP Offi A& IZE~T
BT HZEERETHTDTT,

ce Editor
. _SKPOS
8bl10b
Symbal Length |'CDM+3 |v|
Interval | 1 538\| Symbaols
Symbol Length X2 |'DN |v|

X 4.5.1.4.4-1 Symbol Length x2 DX FE

+ MU195020A @ [Pattern] %7 T Test Pattern | [Sequence] ZE4RL T

W5EE, Combination, Channel Sync, Grouping #9522 &IETEET A,

- MU195020A @ [Pattern] %~ T Specification (& [PCIe2]. [PCIe3].

[PCIed]. £721% [PCles] ZBIRL TWHEX, HEY¥ED Bitrate LOIEW
Bitrate ®7 227 Error Addition #EEA(HE 4 AZLiTTEFH A, Y
@ Bitrate 1ZLA FOFRDOEFLBVTT,

% 4.5.1.4.4-1 Specification £ # () Bitrate

Specification Bitrate
PCle2 5.0 Gbit/s
PCIe3 8.0 Gbit/s
PCle4 16.0 Gbit/s
PCleb 32.0 Gbit/s

- BER HIEZ T 25L&, fiASD EIEOSQ/SYNCOS @ EIEOSQ Interval

%, MU195020A @ Sequence Editor [Hifi?> EIEOSQ Interval &[RIUAEIZ
LTS, LLFOFITrx EIEOSQ Interval 2 32 IZERELET,

Pattern

P le4_RECOVERY E)llpLI_.u.TI

" |[PCled4_RECOVERY RCVR_LOCK

Pattern
Length

1;

Num or [num] or Th: [ns] SKP OS5 SKP 0S EIECSQ EIEODSQ Interval
[us] Insertlon Reset Insert\on [Pattern repeats]

Num 131 07 2,202, r[l OMN

4.5.1.4.4-2 Sequence Editor [EHE® EIEOSQ Interval
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[6] 21G/32G SI ED Datal‘v [ : c: OFF
EI Pattern |B Input [ Capture | Miscl
Test Pattern @ HSSB Data R
Edit File Name  ED_Hssb_PCle4_01060101
Length [ 128 bits Edit
Specification ‘PC\ed ‘v|
acosa (| SESEt-
fistiemig]  dl=siion b X23+X21+X16+X8+X5+X2+1
Generator —l - ; - .
Interval | 32J Seed |Lanen |v‘ |1DBFBC ‘
+

4.5.1.4.4-3 MU195040A @ EIEOSQ Interval % 7&

- 8b10b /3% —1TliX Auto Search, Auto Adjust 23 IELSENELZR2WNZE03HD
%7, 8b10b /¥ —T BER WEZT D5 G LA FalToTZSNY,

- MU195040A @ [Input] #7 C Delay Ofizii#E L T7ZE0Y,

- HSSB Data I& Datal TOAEH AIRETT, Data2 TIIEH TEEE A, 7
+ LUFO Bitrate TO 7+, HSSB Data ® BER HI/E/ FTHE T, 5
Jr
% 4.5.1.4.4-2 HSSB Data T BER |ZEATE5 Bitrate ?Jg
Specification Bitrate 0/)
PClel 2.5 Gbit/s 5
PCle2 5.0 Gbit/s fF
PClIe3 8.0 Gbit/s
PClIe4 16.0 Gbit/s
PClIe5 32.0 Ghit/s
USB3.0 5.0 Gbit/s
USB3.1 Gen2 10.0 Gbit/s

« MU195040A @ [Pattern] %7 C Test Pattern (Z [HSSB Data] #3&iRL

TWBEE, [Combination] ##EINTHZEIFTEER A, 72, Grouping ¥ 1
Targ Ry AT Pattern & [ON] (ZLTWAH4ETH, Data2 T [HSSB
Datal ZBINTHZELITTEEREA,

« MU195040A @ [Pattern] %7 < Test Pattern (Z [HSSB Data] #3&iRL

TWbEx, [Eye Contour], [Bathtubl. [Eye Marginl Zffi 352 &13 T
FH A,
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4515 ANAUEITI—ADEE

ANAHT 2= A% R ET DT, MU195040A EfEE E O [Input] #7 %
HoFLET,

45151 AhHRFIEE
[Input] #71Zi%, Data % /€. Clock #% &, $3L U Measurement Restart % &
D 3 DOFEIHNBHY ET,

ResultheasurementlEl Pattern IEI Input lCaptureIMiscll

Dataz% 7 f8 15 - Data , — \
/gput Condition @ |Sing|e—Ended |v| |Data |v|
/—‘ ‘ —_—— ’ ‘ '
[1] Data Threshold ® | 0.000 | A
Termination @ |'GND |v| - | 0.000\| v
XData Threshold @ | | vV CTE® |’OFF |v|
E|‘Data-)CData |v| | | v E||’ 0‘| dB
_ _Clock
Clocka% % faig : ‘
Selection |Extema| Clock |v|
/—_
(2]

3 > oo [ o @ma [ oo s [WERY
m | u\| mul Jitter\nputmm
Measurement __Measurement Restart

Restarti 2 fBs osteTheshold | [ cockosy |

451511 Input47J
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[1] Data AJ1GHEHRELET,

EHANBE (KRS0 Q) EBANRE (EHREE1000)
_Data _Data
Input Condition @ ‘D\ﬁerent\al 500hm |V‘ ‘\ndependent |v‘ Input Condition & ‘D\ﬁerent\a\ 1000hm |v| ‘Independent ‘v‘
Data Threshold @ ‘ 0.000 ‘ v Data Threshold @ | 0.000 ‘ v
— Tracking . Tracking
Terminaton @ ahD ‘v|| | 0000|V |, inate Trmnaton® | — | - | = U [
XData Threshold® | 1500 |V  CTLE® OFF [*| XData Threshold® | 1.500| vV  CTLE® |OFF |*|
HD;:;—ED;:; ‘v| [ 500 v| \I\ de F\DE:E—ZDE:E ‘v\ | -1500] vi l3|:| de
\ Alternate 5% 7 B2 /E A
HIRERIERE R,
= U IWIVRARERTE
_Data —Data
Input Conditln @ |Differential 500hm ‘v| |Inde pendent |v‘ Input Condition B |Single-Ended |v| |pata \d
Daa Threshold @ | 0.000 | V Data Threshold ® | 0.000 | V
e —
Termination @ ¥ GND \ﬂ( | oao0|v Termination® [GND  |¥| | | o.000|v
XDat \ 1500| v CIE® OFF \V| XData Threshold 8 \ \ vV  CIE@ OFF |v|
@[pammm—v! [ soo0| v s ofw foarcata |v| [ —|v @ o
v A2 [H SR 7
4.51.5.1-2 Data ANEHHRE v
Y
% 4.5.1.5.1-1 Data A HWFZREEEBEEEM (Input Condition) /]7
Data Input Condition ;&3R8 H e g
. . Ve
Differential Independent Data, XData Z7EB AJJELTHEHL £, D
1000hm, Data. XData ® Threshold VN L TRIZTEET, |
Differential 500hm | Tyacking Data. XData Z 78 AHELTHIILET, fre

Data. XData ® Threshold 23 #E#E) L Cr] & CTxE T,

Alternate | Data-XData | Data. XData 278 A DL CTEEAL £,
Data. XData @ Threshold 7% Data-XData D745y
I EEN L CRrI & C&FET,

XData-Data | Data. XData #Z8I A STELTHEHLET,
Data., XData @ Threshold 7% XData-Data D745
fEI#EEN L TRl TEET,

Single-Ended Data Data |z > 7 Ve R AFELTE AL ET,
XData XData iz 7 Ve R AT ELTHE L ET,

A EE

Single-Ended TEAT 5156 . FRALLEVESOT—2AHaRY
AZIE, BT HRFINTWSA—T> (J1341A) ZEY AT TS

=LY,
RERBARIRIETEAALLFTEERATHE. RBEDORE
ERYFET,
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#&4.5.1.5.1-2 Data ANEREMRBEEERK (Data Termination)

Data Termination % EIE B

AFS

Differential 1000hm | F%E72L Data fil& XData fIZNZ40 50 Q% GND 2Bk,
Data-XData [f7% 100 Q&7255512 50 Q3 EERiSIVET,
IROBZEDTH | NS)axr 2B Data fl#&5m 50 Q&
XData Ml#&ui 50 QOHLIEIRPLEZ B L T GND EALIZ
HESNTWET,

Differential 500hm GND Data fil& XData HIZFZED 50 QA GND [T mIILE

Single-Ended K

Variable 50 Q. -2.5~+3.5 V DIEE DR EEL CHRImIILET,

10 mV ATy 7 THRETEET,

N

O

DATAC

Open

DATA

Differential 100 Q

50Q

50Q

DATA + DATAO +\ o)
500 50Q
GND Viarm
500 500
DATA - DATA —
Termination GND Termination Variable

Differential 50 Q / Single-Ended

4.5.1.5.1-3 Data Termination S E(Z LA RIGHEDEL

A EE

MU195040A & D IFHEHISBRGEERERIENKIITE
BLTUZSW, RS IEOBEDRE LG LEEETNAHYES

Single-Ended A 71%:&iRE%IZ Data, XData DRI IZEE)
EBEAALIIGE. RALYYINRI—DUhMEIZHBYET,

MU195040A-x11/x21 Z3B L TV 5854 CTLE (Continuous Time Linear
Equalizer) ® Band &% /E C&E T, X EHPHIL FiLo LB T,

OFF. 8-10Gbit/s. 16-20Gbit/s. 25-28Gbit/s. PCle3. PCIe4. PCle5

Band O ED [OFF] LSt EEE, Gain 0~-12 dB O#i T 0.1 dB A7

7Tl

RETEET,
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[2] MU195040A 1%, MU195040A-x22 % K33 5L T T 57y i%
vy LA Zry 7 (Recovered Clock 721 Clock and Data
Recovery) MO TEE T, A7 val RIZIERF IS T 107 O B33 4R
TEET,

Clock

Selection External Clock v

External Clock

Recovered Clock

Clock and Data Recovery

Delay W o | (@) mul 0.000 ps W Calibration

Relative 0| mul Jitter Input @ OFF

451514 H0v/E{EFEE

MU195040A-x22 RO HAE27257 (Recovered Clock F721% Clock and
Data Recovery) %, WES5H27my 7RIS T Datal b RAINTZI7my
I AT Lay 7 LU T L ET, Recovered Clock (4 4.5.1.5.1-5) Tid,
BALImy %> T, Bathtub, Eye Margin, Eye Contour 72&® Eye fi#
W23 A BET9, Clock and Data Recovery (X 4.5.1.5.1-6) %, HAEL=T —%
® BER MIEEATWET, VoA X /158823 F[RE T, SSC 72 & f AR
REINZTAF 5@ BER HIEIZHHENLTEENY,

HIAE75 [ DRI E

IR I_.
[ LRecovery elay

P

V

i

Data2

Dataf —»{
4,{

i

elay

451.5.1-5 Recovered Clock B

0wy - T—SBER R BERIE
(o

R N
L |
Ly{Recovery
-
\
f > |
LyRecovery elay

o J
4.5.1.5.1-6 Clock and Data Recovery [E]#%

Data1

A 4

4

Data2

o\
A 4

i
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_Clock__: Recovered from Datal Input

[2a] — > selection [Recovered Clock |v]
[2c] —> Bitrate [\.-'ariable |v| —_— |m| Ghit/s
[2b] —> L Tracking [DFF |v|
T B Y e
oory ® [ o @m [ o] e
lﬁ 0 | mul Jitterlnput@

451517 BEIOVVREEE (MU195040A-x22 FEH)

[2a] SNV vy EIRIIFA vy 72 BIRLE7, MU195040A-x22 % E4E32%

JE:

ZETHAEuy/EHTEET, BA/ Ay I ERIRT AL A7 v aic
U= E NFRRENET,

Data Inputl (AN LT —#E SN0 Iay VBN HAESNET DT,
Data Inputl |25 5B AN SN TWDZ AR L T,

N ray s EFAE ey TIIERBIZENHVET O T, L TORIE
FEFITEOVRHLZERHVET,

- EERE

- (CAESEE
Eye Margin | i&
Bathtub &

- PAM BER #HIE
Eye Contour &

MU195020A O J17vayrasniErayr L TERT A1, B4EY
a7 EANE Ty s EUTE T 05 A Il R Uy 2 0V NS 7R E T,
D=, ray 7 SVE OB L DRERE ROBA TR/ NRIZRVET,

[Recovered Clock] #iER$ 5L, SSC Al i=T —4#ZELLHIET
TN ENHVET, PCI Express, USB3.1. Thunderbolt L' —/3D &
FAATTRABRDIGE72E | SSC ARSIz T —4% MU195040A (Z AT
I 58 51%, [External Clock]l F721% [Clock and Data Recovery] % i
RLUTLIZEN,

[2b] [ —EAENICHS MU195020A #EINTHE, Aoy 7oEEE v b

JE:

L —ME MU195020A OEHEE Y M- — R EEIZIBRELET,

MU195020A DY v —hRENT 7Y T8 —F 7 a OB
NOGET. Ay 7O Y — MR EIL EIREE1E FRREE /2D F
7,
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[2¢] FMEE Y RL —b% Preset JEE U ARO His518IN 957>, £721% [Variable]
R CANE SIS U T8l Z2 AN SIUET,

% 4.5.1.5.1-3 MU195040A-x22 & HF

Preset R1& B Bit rate [Gbit/s]

0C-48/STM-16 2.488320

PCIe 1 2.500000

InfiniBand SDR 2.500000

OTU1 2.666060

DisplayPort HBR 2.700000

SATA 3Gb/s 3.000000

XAUI 3.125000

4G FC 4.250000

USB3.0 5.000000

InfiniBand DDR 5.000000 ;
PCTe 2 5.000000 J
DisplayPort HBR2 5.400000 /T
SATA 6Gb/s 6.000000 :g
HSBI 6.250000 0/)
PCIe 3 8.000000 %/E
DisplayPort HBR3 8.100000

8G FC 8.500000

0C-192/STM-64 9.953280

USB3.1 Gen2 10.000000

USB4 Gen2 10.000000

DisplayPort UHBR 10 10.000000

InfiniBand QDR 10.000000

Thunderbolt1 10.312500

10GbE 10.312500

10G FC 10.518750

G975 FEC 10.664228

OTU2 10.709225

10GbE over FEC 11.095700

10GFC over FEC 11.316800

SAS3 12.000000

DisplayPort UHBR 13.5 13.500000

16G FC 14.025000

InfiniBand FDR 14.062500
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% 4.5.1.5.1-3 MU195040A-x22 &£ (%)

Preset R1& B Bit rate [Gbit/s]

PCle 4 16.000000

USB4 Gen3 20.000000

DisplayPort UHBR 20 20.000000

Thunderbolt2 20.625000

SAS4 22.500000*

SAS 24.000000*

InfiniBand EDR 25.781250*
100GbE(25.78x4) 25.781250*

100G OTU4 27.952496*

32G FC 28.050000*

PCle 5 32.000000*

100G ULH 32.100000*

Variable 2.400000~21.000000 Gbit/s

2.400000~32.100000 Gbit/s*

k1 MU195040A-x01 SEEERFD A
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[2d] /—7"#8 (Loop band width) Zf%E CT&Ed,
LBW & E T [Variable] #ZiR425L v —MIRU =% CL— 74
WAERETEET,

Operation Bitrate [Gbit/s] e [MHz] 1 MHz Step

2.400000~5.500000 3 MHz & &

5.500001~7.500000 3~4 MHz

7.500001~9.500000 3~5 MHz

9.500001~10.500000 3~6 MHz

10.500001~12.500000 3~7 MHz

12.500001~14.500000 3~8 MHz

14.500001~15.500000 3~9 MHz

15.500001~17.500000 3~10 MHz

17.500001~19.500000 3~11 MHz

19.500001~20.500000 3~12 MHz

20.500001~22.500000 3~13 MHz

22.500001~24.500000 3~14 MHz 7

24.500001~25.500000 3~15 MHz -

25.500001~27.500000 3~16 MHz Y

27.500001~29.500000 3~17 MHz /T

29.500001~31.500 000 11~18 MHz N

31.500001~32.100000 11~19 MHz “3
D

H

[Bitrate/1667] £7-1% [Bitrate/2578] %R+ 5L (B vh-—M1667 £ @
7213 2578) MHz CrtEL/-EEHELET,

[Jitter Tolerance] ZER 2L, DX AHIE I — 7 Bt A fx
KIZRELET,
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(3]

MU195040A 1370y 7 OB EEELITEDHIENTEET,

[3a] [3b] [3d]

v b v

Belshamy |  o|@ma [ o000]( e

[3c]—>| Relative I ‘ 0 \ mul JitterlnputE <« [3f]

[3a]

[3b]

[3c]

[3d]

[3el
[3f]

JE:

451.5.1-8 Clock BEREET

2 mUI HAL TR B E CEE T, MU195040A TiE Ul Bz HEUEZ
FELET, BEAEINSEHL, FBIEE MU ET,

ps WAL CEIEENDFRE CTEXET, 2 mUI BN A REUELL T, By
HZDOEAEDD ps HALITHE L TOVET, st A BT B o 2 OfED
P IELWEGE A, - ps” EFRRLET,

[Relative] Z#%vF 7§ 5L, BIMEDREILEEL, 0 mUI ZFEAELL THXIIC
2 mUI BN CTRETEET, [Relativel ZfEFRT2E, MRHMEDBLHAED
PEIE R ICHR LELET,

[Calibration] #%vF 9 25&, HOKRIEZFHEMFEZITLET, R¥ LD
LED #ARDBREDEE | BIEDOEITAHEREL £4°, LED Frskans
AVRIEFEREF T, RIEFETHILBEENKELETIE20T, JEF
WCFATTDHEEITITEREL TSN,

Delay DL RAZASETNDHEEITRED LED 23 84TLET,

B ANTIOBREELET,

U ERENT= a2 AL, Uyt 1R EZ1TO8% 4 1%, Delay @
Jitter Input # [ON] (LTS, #EflIE14.5.1.2.7 Y o¥EREINT=
BEEEATTHHEDHRE I ZBIRL TR,

BRBNEboT A&, STRITEESLENE DT HEA 1.
Calibration HELET T — 22354 LF 9, Calibration ZFEITLRV
Al ONARRR ELVIENRKELARDET,

MU195040A OAFHER E X, mUI BEALAZNFREHESL THDT2D,
By — B2 5L ps BAL TERSIVTODIENZE DY E T,

[Miscl] #7 @ [Pattern Sequence] % [Burst] (ZF%E T D&,
[Repeat] ZFXELT-EE IONIFHER EMEE DAV ET,

Auto Adjust FE1THIE, Zmy 7 ONARZ fcli SITIBV AT DI
\Z Delay OEIEENZ(LLET, D72 Delay @ LED., BLT
[Calibration] @ LED 23/R< AT URET ET D EF TIXHYEEA,

Combination iR ETHHE . BIO VA EFTHINT-ETE2ANTTT 556
DENEFIERPCEEFHICOWTE4.5.1.2.7 PoFERHENT-EEEA
NTDHEORE | R L TITZEN,
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4.5.1.5.2

Measurement Restart [Z DL T

B

A E R HRFICHIEY AZ — M5 A 28R L £7,

Measurement Restart

Data Threshold Clock Delay

4.5.1.5.2-1 Measurement Restart 1#{R

% 4.5.1.5.2-1 Measurement Restart ():EIRIE B

HEIRIEB S
Data Threshold [Input] #7'N® Data/XData Threshold % & K
2 HEEY AZ—RLUET,
Clock Delay [Input] #7N® Delay ZFIFIZ, PIEEYAZ—K
LET,
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45.1.6 Capturetége

ANENTZRER P —0 T — 25X v 7 F 951205, MU195040A /BB f D
[Capture] #7 &% vTFLET,

45161 EREEM®
ZITUE BT = 2 AR DI D DRBE IR OV THBIL £,

IResuItIMeasurementIEl Pattern I Input ICapturaIM\scll

T I — \
[M] — e [

HBR&T ' ‘
- (T T

E#Rﬁﬁt;ﬁ/ S
_Condition
& = e
1 Number of Block | 128 |
\ L J
IE E Eﬁiﬁﬁﬁ __: Trigger | Match Pattern | Position ‘ Top |
a L J L J
Match Pattern Length | 4 | bits
Format | HEX ‘

(2]

Match Pattern

’ ‘

Mask Pattern

’ ‘

4.5.1.6.1-1 Capture 27

(1] RBAY—r DX T Fr2EITLET, £72, Condition Setting D
[Trigger] % [Manuall (ZBRIRU7ZHEIZ, Manual N A ZNTFHZERT
EESME

2
UTOREDGE ., Xv 7 FradfTT&EEA,
[Miscl] # 7 @ [Pattern Sequence] 7% [Burst] ®#; & . [Sync
Control]l 7% [Quick] DA

BER #I7E T Sync Loss 23584 L TWHEx
1Z7>® Data Interface TT TIZHx ¥ 7 F¥E2EITLTNDHEX
‘ m m ‘

X4.5.1.6.1-2 BARE FEHEE
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% 4.5.1.6.1-1 Capture-Trigger

=ERER AR
Capture AR — 2 OWIARZE BB ET,

B4t 25L. [Capture] £ LED 23k al2720 %
7, Trigger S&IFVAALTHFETIL, FFHIRARIZARY
7

Trigger SAFAFRALL . WEIAEY ~FkER /S F—2 D
BIAFZMNGE T T 5HE, BViAHZIE L, [Capture]
D LED 2 ERAIZZRVET,

Trigger Condition Setting # A7 17 Ry 7 AD [Trigger]
T, [Manual] ZRIRL7=GAICARY L ZHyTF T
L&, BB AF— ORIA B ZBIRL £,

[2] HHEBEREMHEEAND [Condition] Z#%#vF 3 %L, Condition Setting 4 A7
a7 Ry 7 ANBEET, Capture ZFE/TT AR, HELET,
WiE ., [OK] TRENEHSNET, [Cancel] &y TF T 5L, BRIELK

FL, BmEzHACET, 7

" 7

Condition U

e " “

4.51.6.1-3 IEHEZEHEE [Condition] |

v

\3

Condition Setting x 0/)

[2a]—> number of Block 123 v oK 77%

[2b]—) Trigger Match Pattern A 4 Position |Top v Cancel ,ﬁz
[20]—) Match Pattern Length 4| bits [29]

[2d]_) Format |HEX v
Match Pattern

[2e]—> ©

Mask Pattern

[2] — °

4.5.1.6.1-4 Condition Setting ¥ 4/ 7O45 Ry R

[2a] F¥ 7 F ¥ 2R ¥ — D Block HaiBIRL £,
X IECT&5 Block #1Z. 1. 2. 4. 8. 16, 32. 64, 128 T,
F¥ 7 F v 754 Block DREEIT, FRTERENET,

Block Size = 8 Mbits / Number of Block
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[2b] F¥7FFvEBIMET S Trigger FEHIZ IR £9,
% 4.5.1.6.1-2 Trigger D&XF

EHAH BRENE
Error Detect RO RSy 7 T v 2B LE7,
Match Pattern ELTZRFE Pattern O—E I IZ Capture ZBH
HLUET,
Manual 4.5.1.6.1-2® [Trigger] %% vF L7=&XIZ, 1 Block

7@ Capture ZB44L £7°, Condition Setting # 17
vZ ™7 A0 Number of Block i E=V7T T EL
Block 473, [Trigger] #4793 5&, 3XT? Block ®
Capture ZEITLET,

External AUX Input ZRZZIZATILTNDEEZDNE FTRD
Ty THRY I FrabMmLET,

[2¢] [Trigger] (27T, [Match Pattern] ZERL7-EXIC—E MR T2 Pattern
DEX% 4~64 bit £T 4 bit FL THRELET,

[2d] [Trigger] (ZC. [Match Pattern] #i#RL7-EX2—EkiH 35 Pattern

DFE R Format 28R L E T,
% 4.5.1.6.1-3 Format D% E
1B BHARES
BIN 2 EECHRRLETS,
HEX 16 EHTERLET,

[2e] [Trigger] (ZC. [Match Pattern] #i®IRL7-EXZ—EKMiH 75 Pattern
ERELET,
A
2 Ch Combination & &R Match Pattern (. MU195040A @
Pattern Editor T 16 #FR &IN5 4 BB TREL TLIEEV, 16
R RO v N2 2 Match Pattern 1Z82hE720 ., v 7' F v 45
ACTEXEEA,

FF 56 Pattern Editor &~ (Hex)

NN

1111 1111 0101 0110  Pattern Editor &7~ (Bin)

1101 0101 Match Pattern #&%h (Bin)
E5 Match Pattern &% (Hex)

[2f] [Trigger] (2T, [Match Pattern] ZiERL7-EXC—HfkH 3% Pattern
DHH | v A7 5 bit R ELET,
— Bt E~ A5 bit (X, 1ITRELTTZS W,
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[2g] Trigger BAEMNSF Y7 F v 2T AN EEZZRELET,
% 451.6.1-4 FvT7FrEBHEDRTE

I5H BRERNE
Top Trigger FAEMBELUEDORBRNF— Xy T TFrLET,
Middle Trigger F& AN EDOHIHE DR/ L — X v 7T Y LET,
Bottom Trigger F& AN E LARTORER L — X v 7 F ¥ LET,

[8] F¥TF ¥ ROFTEAZERLET,

[ Acquisiion | | BT |

4516.1-5 #HERYRAHLKRTEE

£ 4516.1-5 Frr7FrHERERRTELER

IHH BERAE
Acquisition | MU195040A (2% v F ¥ LichE Rz ST 5720 O E M
HZBHEET,

X7 Ty LIzfE ROF R I IEIX, [Bit Pattern]. [Bitmap].
[Block] 23V E9 ., [Acquisition] #%vF L THFv 7 F i
RAERG%R, R FEEYVRZ AN TEET,

Bit Pattern Xy 7 F L7l X% — 2% Insertion Error. Omission i
Error 7307351512 Bit Pattern ¥ CERLET, 1E

Z
7
Y

1
v
E|

Ve
D

b}
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Capture Acquisition |
[Bal —> ™ capture a [ 128 | [ <3
—>| (@ Capture Block |: 1 :| [39]
[3c] > StartBlockNo. | 1]
[3d] — > Mumber of Block | 1\| [3h]
[3e] > \Valid Blocks [ 1 ]

X 4.5.1.6.1-6 F¥TF¥rRRRT—EIRMYAHDERTE

[38a] X7 F¥L7=d T Block #HK /R T DA ITEINLET,
[8b]F ¥~ F L7z Block ®HC, f§ELT- Block # 3/~ 2% AN £7,
[8c] FRBHAGT D Block DFESEFREELET,

[3d] [3c] THEL7z Block &5 LARE T, #2395 Block DEAEEL 7,
[3e] HUWiAZ 7 A D Block $t% £ /RLET,

[3f] [Start] #%vF 95L&, [8a]l~[3d] THEL/ Block pOF+7F¥T —
DI IA R % BIREL 97, BUDAAEER]IE Block LW R ET,

[3g] [Abort]l 24> F T 5L, Fv 7 F ¥ T —HDOEVIAHREFTWLET, HHIL
723546 BIAB W A D Block Ot RIFFK R ATRE T,

[3h] [Closel Z#vF 5L, WiEEHALET,
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45162 %=TEE (Bit Pattern)
[Acquisition] 2LV, F¥ 7' F v 7 —XEHFL7-t% [Bit Pattern] Z%vF 4
%&. Bit Pattern WiAiZ&K RLET, ¥ 7T v L7kl % —2% Insertion
Error, Omission Error 7397225 £91Z Bit Pattern 7| T&/RLE T,

Sarasa T |

[10] [1] 2]
|
I

| Capture
__________ 1 Block 1
Fie CursorAddr 0x0000009C  Position 0x0000009C 1
___________________________________________________________ Bick Longth 55538 [3]
r T+00 Y01+02 +03 704 +05 +06 +07 +08 *09+0A+0B *0C+0D +0E +0F +10 +17+12 £13 %17 +75 ¥16 1
0x000000p0 [l c4 C3 65 74 A0 C4 3D 67 70 AC DC 15 37 81 4E [P
0x000000L0 F8 59 EE 2B 9B 06 AS E8 23 8F 36 DD 49 30 49 5E [ notation  [vexteye)

(4]

0x000000R0 48 3A 4F 62 5C B2 34 53 46 14 6B 86 86 E8 E9 8D Veormat ~[patzern
0x000000B0 8A D2 C1 11 79 98 EA AD 80 12 FF 91 FE 9B F8 A7 !

0x000000K0 EC 2F 97 1E 8D B8 D2 6D 12 91 90 9A 9C A0 B4 3C 1 -mor
0x00000060 47 76 6C CA 95 40 80 7C FE F5 F9 C3 EB 77 84 CE I
0x00000060 E5 59 A0 2A 3F 03 7D F4 F3 C5 D7 63 0C BS D4 43 !
0x000000V0 06 75 EA C3 81 76 F8 C9 ED 4B 90 46 9E 68 BA 8C 1 s Mom  [nsiom

0x000000B0 60 D6 BD 08 71 CE DB 59 24 29 27 09 2D C9 13 49 !
0x000000b0 94 4A 86 40 EA 7D 82 F2 F1 D1 DB 1BA5 22 21 !
0x000000A0 33 39 55 68 00 8F FC DF F5 3F C1 7F 78 FC ED F5 | -Move and search
0x000000B0 93 C2 97 70 8C DC D5 35 01 41 F8 7B EE E7 99 AE Vpattern

F 1
0x000000€0 AA 18 03 AF F6 1F CB BF 46 7C 6A F6 81 C8 FB 4D

0x000000D0 E4 53 A6 16 2B 8B 06 C5 E9 63 88 B6 CC 49 56 48

6]

0x000000E0 0A 4F C2 5F 72 3C D3 75 14 C1 85 7A EO E1 BD BA | error search

0x000000F0 72 62 D2 B1 10 59 9E 2A BB 00 65 FE A3 F8 37 EF Continuous Error | 2 1 bit [7]
0x00000190 4F 9C 5E B6 38 4B 6E 44 9A 64 A2 A4 30 27 5F 2C < < > >

0x00000110 3D 17 71 8C DA D5 21 01 39 F9 6B E8 87 8C EE D5 :[:]¥¥:]

0x00000120 99 02 A9 FO OB DF C7 3F 6D 7C 90 F4 9D C4 B3 64
0x00000130 54 A6 04 2B E7 07 AD EE 13 9B 96 A6 88 28 CF 0D
OxOOOOOl‘O 5D DO 33 1F 55 BC 02 77 F2 CF D1 5F 18 3D AF 72 E

l @ < 1n > L]
| Fistslock  Previous Siock Next Bock ~ LastBlock

4.51.6.2-1 Bit Pattern &

/-

e
7
)
1
v
El
%
2
1
fE

By —FRIT H =17 L="0"OEMmHLL TERLTWET,

#4.5.1.6.2-1 EREIEE
55 EH FEREEEHA
[1] | Cursor Addr/ Cursor Addr: BEOT a7 NO I — VOB PR RSIVET,
Position Position: XY/ TFxLizT —4 2k (&7 myr) OFTOREN
FToRSNET,
[2] | Block #1595 Block DFSEFELET,

[3] | Block Length Block Length &R RSNET,
Block Length = 8M bits/ Number of Block

[4] | Viewer Mode Notation:
Bin
Hex(Byte)
Format: Capture Data Z/m U7 OFRRFIEATIVEZET,
Pattern: 2 #E% (0. 1) F2i 16 #2 (0~9. A~F) DOLFF|
Pattern + Waveform:
2 ¥ (0. 1) £RENRZ GHAA—TVER
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% 451621 HREEBHM (FGE)

&S HE HERESEH

[5] | Error Error bit ® LB (BRA) NERINET,
INS: Insertion Error (0 — 1) TR
OMTI: Omission Error (1 — 0) A
INS/OMI: Insertion and Omission Error &4
JE:

X I F i REaE M — U TRIRLET,
MU195040A0))771//X/\5’*—/%0 1, Foid 16 EETRARL
TI—OFEFICEY, W RATRRLET,

I?~b§%‘é$b“(b\f£b\t NI RARHVET A, T, KFTT—
WIF =y idy 4795281280 Capture Data £/RT 7 DO @FE
TROA U AT T HIENTEET,

[6] | Move and Search | ¥¥ 7 F ¥ LT —ZDhhb 2 ## (0. 1) F£2i1E 16 #E (0~9. A~F)
THRELEFEINERBLET,

Pattern: fEEO/NRE— % Q| Qn THRBETEET,
Jump: FeRE ST R AR E— A CH— Y VA BIL T,
Head: XX T F X LT =AY = DITHIC T — Y Va8
LET,
Tail: XX STy LicT —H = ORBBIIH— I Ve
FLET,
Address: EELETRVAMEBICH— Y LVEBEILET,
Forward Next: [Pattern] T pxﬂibt/\?“— W8T B/ F—
TR L, Boh-oTa i%@{i;ﬁ&:ﬁwﬁzw@%
FHLET,

Backward Next:
[Pattern] TRELI=AHF —N—FTH % — %t
TR L, RO o7 AIXEDONEIC T — YV ER
BLET,
Line: Capture Data FRTUT7 D 1 1TH7-0DFREZRE
Lij‘o
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% 451621 HREEBHM (FGE)

IHH

HRESEHE

(7]

Error Search

T AT —DH T —OfEHEAfEEL THRRLET,
Continuous Error: #5835 7 — O MafiELET,
1~256 bits. 1 bit A7 >~

FrE—% (= F-EUE (2) THRELET,

(8]

Capture Data #*
REVT

X7 TFriER (27— 1EREEATRER) 2 2 #E (0.1 F2iX 16 &
¥ (0~9, A~F) TEREN, TT—NRBELEEYyMIZT —DOEENY
FOTERREINET,

2 R RO LX|T, Viewer Mode @ Format % [Pattern + Waveform]
WCRETDHE NI = A A—UNFoRENET,

Block &)

#:95 Block #ZEELET,

File

XX T T RN =2 T 2T A VBRFLET, T, RAFLTS
B T —=E DT 7 ANEREET,
Save: FX T FXERT —ZLX YT F ¥ LioE—0 BT 7ANVRFET
XFE9, R 7 ANVOFREEITILL FOLEBYTY,
Binary. BIN Text, HEX Text:
Bit Pattern M COMEROBEERRIEHALET,

Binary(export), BIN Text(export), HEX Text(export):
TI—EREGATIENG = T AN ERAFCEET, RFELTZT 7
AiE PPG B3X Y ED @ Pattern Editor (2 TRt iATeZENT
TET,

Open: REFLIEFY 7 FXfERT —4 (Binary, BIN Text, HEX Text)
ZPLIRIA TR, iR TR UET,
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4517 Misc1tge

(MU195040A)

Misc1 #re
HFHT% Bltrate BRELET,

SEL == A B A T Confidence Level DFFEIC

Miscl HAEZ R ETHI21%, MU195040A FRVEM IO [Miscl] 47 %4y F L
iTO
IResuItIMeasurementIEl Pattern IEI Input ICapturelMiscll
Pattern Sequence
Pattern Sequence |'Repeat |V| Source |'E>:ternal-EnabIe |v|
:_AUXInpur
AUX Input |'ExternaIMask |v‘ Vth |'0v |v|
:_AUXDutput
AUX Output |'1fN Clock |v|
1/ | 64| Clock
:_Conﬁdence Lewvel
Bitrate | OFF ‘v| — | 12.500 000\| Gbit/s
4.5.1.7-1 Misc1 27
*4.5.1.7-1 Misc1 ZEIER
IHH B
Pattern Sequence RS — L DA HIEERELET,
AUX Input MBI REZ R ELE T,
AUX Output B I REZ R ELE T,
Confidence Level HEO-OIZ Bitrate 2% ELET,

pr
.

MU195040A-x20 TiX AUX Input OFXE

S

1%, Datal, Data2 CHET
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451.7.1 Pattern Sequence M&TE
HE T HRER N F— o DR TN RIRL £,

IResuItheasurementIEl Pattern IIEI Input ICapturelMiscll

_Pattern Sequence

Pattern Seguence |Repeat |Y| Source |E>ierr|aI—Enat-Ie |v|

4.5.1.7.1-1 Pattern Sequence ME%E

% 4.5.1.7.1-1 Pattern Sequence N XFE

HREEE SES -
Repeat Eﬁ?ﬁ/\5*—/® Repeat 7 — X% {5 THBRITRINL ET, ]70
EICET T SAATHRO DI L ET, /;

Burst B\ F— D Burst 7 — 2% A5 TOBITIRIRL £, |
T A1 R E ORI UR SRR Packet WED | 7
IO B AL £, >’
XR LI DR/ Z — 13 PRBS. ZeroSubstitution. |
Data, Mixed T, a
{E

451.71.1 Repeat/\3—2DERTE

R X2 —2 D Repeat 7 — X% %15 T 5% & 1%, Pattern Sequence T
[Repeat] ZBRLE7, FrIFXETHHHITHVERTA,

451.7.1.2 Burst/A\83—2DHRE
R —2 D Burst 7 —# %55 3541 Pattern Sequence T [Burst]

ZIERLUES,
_Pattern Sequence :
Pattern Sequence |m| Source |External-Enable |v1(-—[1]
2] — ety T o] |
[3] —> Enable Period |m| bits
[4] —> Burst cycle |m| bits

4.5.1.7.1.2-1 Pattern Sequence (Burst) ME&E
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(11 ADEnDilBR~ s —r DOF %, BRI OBV Z S A 7 ORE Tk
IR FET,
%* 4.5.1.7.1.2-1 Burst %X FIEH
= BREAR
Internal Wrt I A S D ekl 2 — o O IlE IR 2 BUE S D7

WOT —MME 5%, MU195040A A& 6 AN F18 97,
MU195040A NECRRELET,

ATHME B DOF DR A0 UE 2B DA AL
F9,

External-Trigger ™ ANSNDAER N E — 2 DDA DI ELZ A 7 % B

ETHEAITHERALET,
BB OEEIL, [38] @ Enable Period TERELET,

External-Enable ANNENDRER R Z— OB B EEL4 AT R

SERETDHAITHEMALET,

(2]

3]

A % —2 D Burst Cycle & Enable Period 28— E TRV AT
[External-Enable] ZF%EL TLZEVY,

ANsnnill 2 —2 L [1] @ Source 155 ® Delay ZaxELET,
[Auto] ZiEHFFIZ Delay fiEia MU195040A PNHC H BIICHRFEL £,
Auto ZEINL TWHEX [3] @ Enable Period AR L7254, —E
[Manual] — [Auto] OEIEEZITHTIIZENY,

[Manuall JEREHZIE MU195040A PECOMFRAE bit FAREL £
T, ZOLE, Aux Input OB ATITHEEIL, R Z — DA 72 1] ]
EEMLET,

BROERPHIL, LTI ET,

Combination 7’ Independent D5
0~2 147 483 640 bits. 8 bit step
2ch Combination D&
0~4 294 967 280 bits. 16 bit step

[1] @ Source % [External-Trigger] %7-I1% [Internal]l IZEXELTW5
YA AUX Input (2 AT 320/ %—2 D Burst Cycle D#EfE(E 5%
X% bit TR ELET,

# 4.5.1.7.1.2-2 |Z Enable Period O% E#iHZRLE T,

[1] @ Source % [Internall (Z&%EL TV 54 Burst Cycle (A1&4
LR/ B —2 @ Burst 550 1 W) Z2RELET,
7% 4.5.1.7.1.2-2 1Z Burst Cycle O E#iHz R~LET,
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% 4.5.1.7.1.2-2 Enable Period & Burst Cycle

R E B

Slot
Combination %&

Enable Period (bit)

Burst Cycle (bit)

BERTVIE (bit)

1

Internal FFiZ
12800~2147482624

External-Trigger i3
12800~2147483392

25600~2147483648

256

Internal FFiZ
25600~4294965248

External-Trigger i3
25600~4294966784

51200~4294967296

512

JE:

Burst Cycle & Enable Period ®7£1%, 512 bit UL . Disable [X.ft]

75§‘\ ‘%TTO

2ch Combination i Disable X723 2 L7220 F 4,

=L

Delay & & T [Auto] #iERIFIE [Sync Control]l DFXE%
[Frame ON] (2L TLZEWY,

Delay ixE T [Auto] ZEIRKFIZ TFEOHHEZEH LS AT,
Delay % E%— [Manuall IZEREL. H O [Auto] |

éb\o

/% — @ [Burst Cycle] %£72i% [Enable Period]

[External-Trigger] i#RIFD [Burst Cycle]

[External-Enable] #iRK;D [Burst Cycle] £7-2i% [Enable

Period]

SRELTIE

Z
7
)
1
v
5
Ve
D
ﬁ'@
(e
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45172 AUX Input DEXE

AUX Input 2RI HNZATITEHAIVTEFOH@GEHRELET,

AUX Input IR XIZATITH(E 5%, Burst 5 55 DXAI 7 HbHELT
fETEET,

AUX Input O EH HZLL FITRLET,

—AUX Input

AUX Input \Burst |v| vth  |ov |v|

45.1.7.2-1 AUX Input %18 B B

% 4.5.1.7.2-1 AUX Input D& FEIEB

REEHE Bl

Burst [Pattern Sequence] T [Burst] 23RS, [Source] T

[External-Trigger] F72i% [External-Enable] ##5EL7-LXI2fE A

L/\ijqo

External-Trigger: 26 ERVTy %ML T LK ELT Enable
EVAROX M T —2 R ERHERVET,

External-Enable:  High LUV, T —2RNHRhER0ET,

External Mask Low L~V ANERZ JIEE~AZLET,

Capture External | Capture ® Trigger % [Externall (Z5%EL7=¥54 . Capture OBHAA
Trigger NTEATLET,

Vth AJJ Threshold D& E% OV, —0.25V, —0.5V /1 HIENATRET T,
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451.7.3 AUX Output DE&E
[RG5S 72 MBI (E B HIC OV TRBREL 97

451.7.3.1 1/N Clock DE&5E
[1/N Clock] IZRETHE, FAENRFY = CRBILIZS B 7ay 72 R AL ET,

AUX Output
[1]—> auxoutput 1N Clock v
[2]—) 1/ 64 | Clock

4.5.1.7.3.1-1 AUX Output Clock % I8 B EImE

[1] AUX Output % [1/N Clock] IZEXELET,

[2] Rz R REZRELET,
BESE (N) 1% 4~512 OfifHE 2 ATV CHRETIET,

4.5.1.7.3.2 Pattern Sync MXE
[Pattern Sync] |Zi%E T DL, Rk \Z—  FHIEFEIL TODEXAITFE 5%
AUX Output 2 RX7ZITHALET,

AUX Qutput

[1] —UX Output Pattern Sync v

Position

| Blockno. T TRn

1

2] . i
\ Row No. iy

____________________________

4.5.1.7.3.2-1 AUX Output Pattern Sync % =18 B B

[1] AUX Output # [Pattern Sync] (Z%ELET,

2] [RBHME B NV ADFEANE AR ELET, MBS — Lo TRENE
NEIRDET,
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#451.7.32-1 REEES/ILAREMEDERTE

SHER/ NR— BHALNES
PRBS. PG — U JRHNTHRLTRAEL, 7OV ANLE 13— D SEBENL [E 2R TR E
Data. L, feE®FEIL, LLFIZenEd,
ZeroSubstitution 1~(Pattern Length™& 128 O f/NAfE# — 135). 8 bits Step

Bk 34359738105 TR E A

2ch Combination H¥:
1~(Pattern Length*& 128 D/ NAEEL — 271), 16 bits Step
K 68719476209 F T E AJ

Mixed T I R = RRNIR LTI AL, 2V AE T Block & Row DAL
BETHEELET,

ki ZZ TV Pattern Length 13, 1% 4.5.1.4-1 Pattern #7 |® Length 2%
511 LA FDLE, 512 LL BT IR LA T,

2ch Combination D&% X 4.5.1.4-1 Pattern#~ |® Length 731023
LA % 1024 LL B T2 D IDITHEEE LB T,

4.5.1.7.3.3 Sync Gain DXE
RSN L= Z % 7R (5 5% AUX Output TR 7ZIH L E T,
[FH3 LT 5L, AUX Output = Rr7ZDFEE7DS High LU0 ET,

4.5.1.7.3.4 Error Output ME&XE
MU195040A 73 Error L7722 %915 5% AUX Output T R7XITH
HLET, REHBITIHVEEA,
Error 2R &5 E, AUX Output 237X O FEEED High L~UZ20ET,
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451.74 Confidence Level ME&E
Confidence Level O &2 9% Bitrate Zi% €L £ 7,

Pattern Sequence

Pattern Sequence Repeat ¥ | Source |ExternalEnable v
AUX Input
AUX Input External Mask w| wth |Ov v
AUX Output
AUX Output 1N Clock v
1/ 64 | Clock
O
7
Y
Confidence Level ]
Bitrate OFF W |- 32.100 000 | Ghit/s \\‘/
_ >
f >
Unitl:Slot7:MUL1950204
, D
1B
4.5.1.7.4-1 Confidence Level %7 I

Confidence Level D% EH B #LL FITRLET,

% 4.5.1.7.4-1 Confidence Level M FEE

Bs A
Tracking [Fl—ERPNIZ MU195020A 73654551 . MU195020A %8R CEE
R
MU195020A &R+ 5&, FFAE7 vy 7 OB Y —NE
MU195020A OEMEE Y h— R EIZIBIELET,
Bitrate Tracking 7% OFF DA E CEXET, 2.4~21.0 Gbit/s™ DHEiHH T
ECEET,

*: MU195020A-x01 SE%ERED EFRIX 32.1 Gbit/s
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4.5.1.8 Auto Search##sgE
Auto Search F§REIE. AT —HITKIL CAL T a/ VN LA A feii 12
HOEEETT
Auto Search XEHHZFKRTHITIL, BHfA EiZHD [Auto Search] #4>
FLET,
Auto Search ##E(X Data, XData A JJ{5 % ® Threshold. Phase Delay % fx
AR ELET

P stat W Stop Qv Aubo

s»— Search

4.5.1.8-1 Auto Search

2
(Input] #7 %27V —E 7L T58E1E, Auto Search #F(TTExEH
/1/0

45.1.8.1 Auto Search AHZFIEH
s ([1]. [2]. [4]. [5]. [7]) %% Auto Search EhfERREfEE. T ([3]. [6]) 2
EExT G ATy MR E EI IS L O%E RO F R AR 2> TV ET,

Auto Search

Advanced m [I] [j] E
[1] —toee ‘:7%2{”%’ |v| CTLE Auto Adjust W‘m < [8]
[2] —Piem ‘:Thresho\d&Phase |v| m WI(_ [7]

(3] —

Slot6-2 ED < || — Y

4.5.1.8.1-1 Auto Search #47a4RyIR

MU195040A TiZ Advanced I3 HA TExEHA,
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Auto Search

Advanced OFF [4] [5]
l ¢ [:oin]
ode Fine (PAM4) v K W .. ¥
(1] CTLE Auto Adjust 1.~ N B
—————————————————
[2] fem Threshold&Phase v OFF : — — :
" ¢ threshoid — Tnresnoid  Defy(mlr)  — Delayips) ~  (d8] 1
I 1
Slot6-1 ED Upper (Wil — | e 1
[3] i :
Slot6-2 ED ON Upper v:| .......... 1
___________ L A R A N |

[6] [7]

4.5.1.8.1-2 Auto Search #47a45 Rvyo R (PAM E—F)

[1] [Model X HDHH5 Auto Search D FEITHIEEENLEI,

# 451811 RITHEDETE

Mode

REAR

Coarse (NRZ)

N=RY=TICEOMAEZFITLE T, Fine (NRZ) KO RERH THHEITHE
TLET,
Auto Adjust BEREZ FATL THE TS H 235G LIZIERF O RITRV E T,

Fine (NRZ)

N=RY =T IZEDHRE B LY 7 =7 « T VIV R AL DA FATL
F7, Coarse (NRZ) J0OLFHEEE T ETIZERERIDD DI,

Coarse (PAM4)

PAM4 DL ~L (Top, Middle, Bottom) DAL a/LR il fi% B
LE9., ANEIEO High, Low L-ULZ i H U IE 2 2R L £,

Fine (PAM4)

Coarse (PAM4) E17#. V7 =T« THAITUX A LA EZ FZITLET,
Coarse (PAM4) J0O4 %58 T ECITRE D0 ET,

Vtop_High

W4

Vth_Middle

........... «—  Vth Bottom
Vbottom_Low

451.8.1-3 PAM4 KR D Vth 1 A—2
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(2]

[Item] HEHDOH2 5 Auto Search D FEI TR HAEINLE T,
*4518.1-2 EITHRDET

Item BREAE

Threshold&Phase | Threshold & Phase ® Auto Search #2{T7L £,

Threshold Threshold ® Auto Search Z3FITLF7,
Phase Phase ® Auto Search #F#{TLE7,
[8] Auto Search FEATHHRET DAL HT2—ADRZ % [ON] IZLET,

[4]

[Mode] T [PAM Coarse]. [PAM Fine] Z#@RL7-Lx%, —F T35
PAM OV -~V % [Topl. [Middlel. [Bottom] 7»HiERLET,

[Input] #7C CTLE % [OFF] LIAMIEREL TWDHEXITHIETEET,
[ON] (29 %&, CTLE OF A & —FLET,

[5] [Start] #%yF+25L, AZD5 [ON] [ZLTWDHARYED Auto Search
ZBIEL £, A% 1 2Lk [ON] 129 5&, Auto Search ZBi%a7 %
ZENTEET, [Stop] ¥ T3 5&, Auto Search ZH KL £,

[6] Auto Search FTHE REFKRLET,

*45.18.1-3 #RXRRIEH
BRRTR SES
Auto Search NARFEITOHHZFRLET,
Failed Auto Search |Z R L7cEH B 2R RLE T,
XXXX mV Data/XData Threshold Auto Search F/T#5 4% mV H

ALTHERLET,

XXXX mUI Phase Auto Search SE1T#5 %% mUI B CERRLET,

XXXX ps Phase Auto Search F{T#5 f% ps AL TRRLET,

ps BT mUT HALNSERE A D 2 O THUE L TR
RLET,

(7]

(8]

[Set All] ##vFT25L, T _TOAOYIDEREZ % [ON] IZLET,
[Reset Alll] #%vF 5L, T _XTORaYDOARZL% [OFF] I2LET,

[Close] #%#>F 35, Auto Search # AT/ Ry 7 A%ACET,
Auto Search O FEITHIIRF L ZHEAETEER A,
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4519 Auto Adjustige

Auto Adjust #&AEIT. MU195040A _)\jm%{mﬁ@%/&7z~x7m¢0)ﬁ ﬂ:
WL BENICRIE RN A AL v a/ L R BB AR R E LT Dk fE

7, Auto Adjust #XEHHZRRT DT, %/:L—ﬂ/77’/7 Tar® [Auto
Adjust] 2%y FLET, ZORZZHIEL T, Auto Adjust HEREZ BilAG IS L
kU ET,

=y Aubo [y Aubo
Por. stat | MWy Stop | Q& T st

Search

4.5.1.9-1 Auto Adjust
2
(Input] #7 %7 —E 7L TWAEEIEL, Auto Adjust ZFEITTEEH
/1/0

45.1.9.1 AutoAdjust ANEREIEE

& ([1]. (3], [4]) 2% Auto Adjust EhfEskERR,. T ((2]) 2EESG 1 ;0
BT — AR E IR L 7o TV ET, Y
b‘

Auto Adjust X 1

N

R e

[1]——> item |Thresho|d&Phase |v| ol h) ‘0/)

I9H—>: [FSetl | [FEECEVIE) (T07) [Tesmeel e a1 ff'"i;'

[2]— >

451.9.1-1 Auto Adjust #4705 HRYIR

[1] [Ttem] TEHDH M5 Auto Adjust DFEITHRERINLET,
%= 4.51.9.1-1 ETHRDEE
ltem BRERNE

Threshold&Phase Ay va/V BRSO H B L ETLET,
FATHIETK 4.5.1.5.1-1 Input #7 |® Threshold &
Delay Z##EFCEEE A,

Threshold Ay VNEED H B EITLUET,
FATHIETX 4.5.1.5.1-1 Input #~7 | ® Threshold %
BETEEEA,

Phase AEFED BB A FATL £ T,
FITHIEIX 4.5.1.5.1-1 Input #7 @ Delay & #:/E
TEEHA,
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[2] [Slot] VAN H5 Auto Adjust #FEITT DAY MESORZ % [ON]
WZLET, MU195040A-x20 Ti, T ®NV&EHDORZ % [ON] IZLET,

[8] [SetALL] #%vF 5L, T _XTHOARRYIDOARZ % [ON] IZLET,
[Reset ALL] #%vFF5L. +_XTHORuyrORZ % [OFF] (ZLF T,

[4] [OK] #%vF§25&, A% [ON] IZLTWDHARYRD Auto Adjust %
Bt L £, Fh/sAruybhOR %% 1 2L E [ON] 123 5E, Auto
Adjust ZBiETEET, [Cancell %> F 3 25& Auto Adjust ¥ A7 1
A7 A%ATET,

[Result] #7 ND FHIZ Auto Adjust FEITIRFEDE=ANFRSINET,

Auto Adjust = IEHX° Auto Adjust ®FHSOHEE LS - - TERRLET,
Threshold | XXXX V HAZ, Data Delay I XXXX mUI 3L XXXX ps H
faRRLET, ps BALIT mUIL BAOJEEE T o 2 OE THUE L TERRLE

7
Data Threshold | 3.186|V  Data Delay| 254 | mui
XData Threshold [ 3.202)v ( -20.430 ps
4.51.9.1-2 Auto Adjust E{TIREEE=FEE (Result #7R)
2

Auto Adjust ¥EREZFE 32856 1X, 70 AKRA b 50 %DfF 52 AL
TLIEEN, Z7HARAV D 50 % TRUVME %2 A1 T5L, Auto Adjust #
RS ELSENELARWGEDRHDET,
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4.51.10 B3AIE

MU195040A 1., 7w il G moag (ifl~—Tr) BIOALyva/LR
BIEFMDORE (AL ya)LR<—0) ZHlIEZ HBFIHEL Ty —Iu 7
EOWEE BECH 3 2LL Fo BB EMEENRHY F7,

Eye Margin &
- Bathtub &
- PAM BER #HIE
+ Eye Contour #I/E

HEHHEICBAL COFEMORBRE T E1E14.8 AERIE ] 2B TTZS0,

4.5.1.11 Confidence Level#gE

Confidence Level ##Ei%. BER HITEIZ351F5 Confidence Level Z 554 54%
RETY,

-
Confidence Level IZ, fllZE T#H4L72 Bit Error Rate 23 EDL~/L L0 /)N 5
SRMETHINE, BBELLT% TELET, MIEHN F—28) RER2E 7
£ 100 %< R0 ET, BER M CRIBIS Confidence Level #0086 |
(T, EOKEEENGT=F T TS B E R A G R 52 8b TEET, i
Confidence Level FRE(ZBIL TOFEMIILT 3.8 Confidence Level #RE] &2 L 07,%
TS, fE
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4.5.2 MU196040A

MU196040A PAM4 ED (LA . MU196040A EFFONET, ) 1%, MP1900A 12
Wk FTRE72 7 T 7 A EY 22— /L TF, MU196040A 13 Eh{EJE 3 L A N ¢
PRBS /X% —> Data /3% — ' BL W ZeroSubstitution /34— (NRZ E—
ROF) OEFEAZ— HRJETEET,

MU196040A (I EXFeA 7 T a Ml Al i THY , NRZ 5 H5I LU PAM4
FBREOVEA THEHTEXHD T, KT U XVilEKE. T 2V iEE HE
Va—b, BEOT A AOHSEB R R OAF B0 i H OfF S iciE L
TVET,

MU196040A OEAEMITEIZHDE 4 D& 7 i OBEREIZ DWW TR L 97, &4
THEEOEMIZOWTIE, T AT — ~ VT EBRRLU TSN, A7) —
VAIIVTIE RO FIETERTDHIENTEES,

: LBy F U TChBEE EO/R—Y%52yF 55,
« U ABETCITEE LONA—YEEIV T D,

EROERGRIL, TROEY 2—VZAMVIZHDH NRZ/IPAM4 £ 24T NRZ
F721E PAM4 ([ZEI0EEZ TG L TTZE0,

61 PamaED [ZUEARG  C

4.5.2-1 MU196040A NRZ/PAM4 L5942
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4521 BEEEDERK

45211 Result® 7
X7 FECRRER R ZI2NS T T BER OHIER REMRTEEd, £ LD
NH T A= a—E P02 5T REHEZLE L CEET, FBIUTHA LR
%% 4.5.21.1-1 lTRLET,

% 452111 Result 27Dk EIEB

I5H &5 BA
Input AIMEFAET7 2 — AT AR EELET,
Gating WE N 2% EEZLET,
Condition WESREIZRET AR EEXLET,
Auto Sync A B [F e SRR BT AR ER L E T,
Sync Control RN, BT o Ea LET,
7z
7
)
b«
|
N
=l
N
D
‘ 1
m Delay | 0| @ mu \ 0.000 | ( )ps ,ﬂ;
I Zoom I I History Reset ‘ | patesiTime ‘v| | 2018/10/18 14:17:33 |
Ainritsu
Symibol Bit:
ER ( 2.334 100E-02:‘ | 1.256 800E-04:|
EC [ 116 708| |_' 143 642
%EF |: 50.000 000 |
: l‘ )
Clock Loss [ 123:|'°
Sync Loss | 22| @@
Error @
Clock Count | 1.079 100E+09.| FrequencylkHz) | 32 000'|
Middle Data Threshold | ----- .|V Middle XData Threshold | ----- .‘V
Gating | (0%) ]

452.1.1-1 MU196040A Result #7 (PAM4 E—F)
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F72. PAM4 E—REZBNL THHHEET, FROEY2— L ZAMVITHD
[Diagnostic Mode] R4 %%vF 425 PAM4 15 52HrE—RIcUIV DY %
ﬁ—o

4.5.2.1.1-2 MU196040A Diagnostic Mode 7R%&>

[6] PAM4 ED [IANE! |v

PAM4 {5 52 —RiX, PAM4 {5 5% PAM4 >RV ELCRIEICEZonG6
DIFTTNY 2a—T A TIENHET,

PAM4 ZWrE—RTix, MSB & LSB Ot v h=F—% R 2 |[ZHETEET, 2D
728, MSB & LSB OEH5I27—%721% Sync Loss 2338 EL TWANEHER
TEET, T, VARV =T —H]IEICEITS Sync Loss D[R E/RD MSB &
LSB OfifHE v F 9114 MSB/LSB Diff THEFE TXET,

Data & ¥Data &

U/L Thres

ON

W Dely | o @mu | 0.000 | () ps mra n
m«w sef ‘Date&'ﬁme ‘v\ | 2018/10/18 14:21:35 |
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 [ 0|
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 \

Gating l (0%) l

4.5.2.1.1-3 MU196040A Result #7 (PAM4 EE2ZHE—FK)

2
IELVY SER MIEZT 5721213, MU196040A (Z AT 5(E 524 m
Aa—7TCHMIL T, Lower Eye Threshold & Upper Eye Threshold 73
HERECHHZ AR L TS,
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Upper Eye/,____' '____
Threshold A\!/; 4\!&
Middle Eye ____ ____
Threshold 0N N\
Lower Eye Y\~ NV

Threshold —”

4.5.2.1.1-4 Upper Eye Threshold & Lower Eye Threshold D{EAN@E Y%

1

Lower Eye Threshold & Upper Eye Threshold 73 PAM4 DL~ /L
ITheoT20 (K 4.5.2.1.1-5 @ a), Middle Eye OFEFHMNIZ/2~720 (X

4.5.2.1.1-5 D b) LERWIENTLTIEEN,

Upper Eye Upper Eye
Threshold Threshold \
Middle Eye Middle Eye
Threshold Threshold
Lower Eye Lower Eyef

Threshold

Threshold \

4.5.2.1.1-5 Upper Eye Threshold & Lower Eye Threshold D{EMNF&E )4

1

4.5.2.1.1-1 ® Symbol ER 7* Sync Loss &£72Y. Diagnostics Mode @

LSB/MSB Diff OF/RH [----] (2720 FET,

4.5.2.1.1-5(a) OIHIZFEE T HE, Diagnostics Mode @ LSB HIE

FARIZIE, MSB O tisim B CHIE L7oRE R F RSN E T,

4.5.2.1.1-5 (b) DIHZFREE T HE. Diagnostics Mode @ LSB HI7E

it A ZIE, MSB 2l E L7 R T RSN ET,

ZNHDOHLIL [Pattern] #7 TPRBS AR ELT-HAITRIVRLTNT

‘j—o
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45212 Measurement % J

WERMTEOREETHIENTEET, £4.5.2.1.2-1 12 [Measurement] ¥7'%
KT % 4 SDOREBLOEFRHEHZRLET, ZNHOHEE X [Result] #7
TRILRENTEXET, 727 L., Sync Control 355 Error/Alarm Condition (2
DWTE, AR CRYFEMRRR EN TEET,

% 4.5.21.2-1 Measurement 37 DERE-FRRIER

IR B
Gating HEE T o EEX L ET,
Auto Sync A B [F e SRR BT AR ER L E T,
Sync Control [ e, BT o Ex LET,
Error/Alarm Condition HEFECET R EZLET,

[6] PAM4 ED mﬂ

Measurement |B Pattern |@ Input |Capture | Miscl

_Gating ;
Cycle [Repeat |v‘ Unit |"I'|me |v| ‘ 0‘|day|’ 00:00:01]
Current ON

L Calculation |‘Progressive |v| = |nterval |'100 |v| ms

:_Auto Sync
Auto Sync === Threshold "INT |v‘

j_Sync Control
Control
t Frame Length | 64~| symbols == Frame Position | 1\| symbol

Mask [00 00 00 00 00 00 00 00 ‘

:_Erro rfAlarm Condition

EIfEF! Interval [ 100ms ‘v|

X 4.5.2.1.2-1 MU196040A Measurement 27 (PAM4 E£—F)
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45213 Pattern4J

R ANF— DOFERBEIDY Mask OFTETHIENTEET, By —12
W U D 4 A RE TEET, BIRLI T — Lo CTRETER BN A0 E

9, Data &38R 45L&, Patten Editor CiRBR/ F — ZRETEXET,

PRBS

ZeroSubstitution (NRZ E—R D %)

Data

BUR I ZHEILL 7o —2

F72. Mask ZRETHIET, ZET ORI -0~ A7, =T =2 HL
THHER RIZGE ESERWIDITRETHILNTEET,

[61FPAM4 ED  [JARES |v C

Test Pattern @ |AII List

5 !
IB Pattern |@ Input | Capture | Miscl

M

DPRBS

M
Length |42"15-1 ‘v| bits
MSB PRBS'IW%’TL Gray Coder Pre Coder
PRBS 12 MSB e - E;’ﬂ:? aTj_mEi.ﬂ“
Generator L5, | PRBS Inv 2L -~
= R | (e
MSB oy
Input |_’ pame [ 7| MSB me | v |—> Error
Signal Decoder | 1sg | ogic ol - Detector
LL5C | Logic 277
LSB ‘o‘PDS ¥ j—
_Summary.

Anmbar n e annnrbad anen

A Pseudo-Random Binary Sequence(PRBS) pattern is expressed in an n-th degree El
generating polynomial, with one cycle of (27n)-1.
For a PRBS pattern wwth a cycle of(z"n) 1, a pattern of consecutive 1s* for the

_Mask

Bit Mask
(Block Window)

External Mask

il
cal

4.5.2.1.3-1

MU196040A Pattern 47 (PAM4 £—R)
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Test Pattern |Z [Datal ZEIRL7GE . [Edit] 22y FTHEROX AT s
NI ANFTRSIVET,
Pattern View#$g1g

Pattern Editor

( Fle | Cursor Addr 0x0000007E NumbererElock ‘zij

Row Length ‘ |

+00 +01 +02 +03 +04 +05 +06 +07 +08 +09 +0A+0B+0C+0D+0E+0F +10 +11 +12 +13 + ¥4 +15 +16 —

= g | e =~ = = e = = = = e = = — 4 m ——— - — o= | Datalength 1024

0)(00000000I 0000 00 00|00 00 00 00 00 00 OO0 00|00/ 00 OO OO = ———

0x000000101 00 00 00 00|00 (00 00 00 00 (00 00 00 00(00 00 00 Number of Row | |

OXOOOOOOZO: 0000 00 00|00 00 00 00 00 00 OO0 00|00 00 OO0 OO Edit Block ‘ |

0x000000301 00 /00 00 00|00 00 00 00 00 00 00 00|00 /00 00 00 D
0x00000040: 0000 00 00|00 00 00 00 00 00 00 00|00 00 00 OO - Viewer Mode -
0x000000501 00 00 00 00|00 /00|00 00 |60JBEI00 00/00 00 00 00 Notation| Hex(Byte) [

0x00000060: 0000 00 000000 OO 00 0000 OO0 OO |00/00 00 00
0x00000070! 0000 00 00 0000 00 0O 00 00 00 00|00 UUFF

0x00000080] i
0x00000090! i
0x000000A0, 1
0x000000B0! | \
0Xx000000C0; I s [ izt | ez
g:ggggggggl : ‘ Block Window D Bit Window
0x000000F0! :
0x00000100, I
0x00000110: :
Dx00000120: : e ‘
ovoooro, 5 s
Copy) [T e
[ |
)|
D RN
= o)
«
4.5.2.1.3-2 MU196040A Pattern Editor (NRZ £—F)
#* 4.5.2.1.3-1 Pattern Editor ®IEH
HE 558
File Open:
WO RSN VDR E T 7 AN E & ET,
R AF Y% —> (Binary Pattern).
TX AN RZ—> (BIN/HEX Text Pattern)*1,
T X AR % —> (BIN/HEX/PAM4 Text Pattern)*2
Save:
WO THET 7 ANV ERAFLET,
A FYs3%—> (Binary Pattern).
NAFVTF AR % —2 (BIN Text Pattern).
AFYTFANF—2 (HEX Text Pattern).
URNTF AN RE — (Symbol(PAM4) Text Pattern) *2
it
RAFLIZ T 7 AN B EE R T DL REETHHFALIENTER/RDHDT
HEELTLEIN,
Number of REEAHTT,
Block
Row Length KFEHTT,

%1: NRZ 04
% 2: PAM4 D45
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% 4.5.2.1.3-1 Pattern Editor DIEE (#Z)

IHH FREA
Data Length T —4K (bit) X ELET,
Number of Row | Affi T3,
Edit Block KEHATT,
Viewer Mode T —BDORRFTEEVEZFET,
Notation:
Hex(Byte) 16 15K
Bin 2 MR
Symbol(PAM4)*2 0, 1, 2. 3 TH~
Coding: Notation 7% Symbol(PAM4) ®#;4 . No Coding & Gray Z#i#iRT
é‘iﬁ‘ Gray Z#IR§ 5L View =U7IZ Gray Coding L7z /3% —>
MRRENET, Gray T—T A7 B BIZLD N H— DEALEHER
T&E 7, [Pattern] #7HiifilZdHD Gray Coder # ON (27 5L,
=TT PNEITSNET,
Edit Mode INE— DIREITIEETRRELET,
Overwrite: ;
BRI — % FEEXLET, i
Insert: HRL7Z F—NLEIZHRELTZ/ X — 2 ALET, 7
Insert #3{TL7-¥;% . Data Length I3 HINFERA, 2O, |
Insert L7253 /3%—23 Data Length fEZ# %, #2720 FET, g
Range fE T HRAE R ELET, %
Whole: T _XTOHENRE—VIRT +—HASIET, i
Any: Input Range ¥ A7/ Ry 2&FiL, fEfifs7rLacige | 1F
TEET,
Fill 0: BN OE v M 0 ICEHLET,
1: BIRL7Z#i Oy M 1IZEBRLET,
Reverse iR 7Z#HOE Y M AL F57,
Pattern: R U7ZEFADOE Y M E LT SF —AZEHRLET,
Block Window *3:
F o IRy I AERIRUTC [1] 22V r 3L RINL-#HN T 1y
II 4RI ESHL, H A TERRIIET,
Tay 4R r?%ﬁﬂﬁﬂ“é X, 7 ey U R OFPAZEIR LT
[0] Z2VvrLET,
Bit Window ™3:
I RS NRZ ORISR ETEET,
F xRy AERIRUT (1] 227V 7358 BRUZEHERE Y R
AV RUICRESIL, RETERRINET,
EY N4 R ERERTHIZIE, By b R O#FHZ IR LT [0]
IV LET,
Undo BEATO 1 EEEZTEL, bEORREIZRLET,
Cut Over write:
PatternV1ew FOBIRSNI R Z = B O £, BIVEV % DO5E
B, 01TV ET,
Insert: %?ﬂéﬂt/\& »ETRLA Eiﬁ\_ LYV £, IV, X
2= BORBIZEVE ST MEHIRIZ 0 RF— U DEINSIVET,
Copy Pattern View EDOEERENTZ—2NEH ATV I —LET,

*3: MU196040A & MU196040B D355 D AR RISHET,
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H4E TV aDRRE

% 4.5.2.1.3-1 Pattern Editor DIEE (#Z)

I5H FREA
Jump BESNETRLVAR Y — NI — Y VEBEISEET,

Head T —I Vg — DEBICBEISE £ T,

Tail T —I N — D% RIIBES T ET,

Marker Marker O EH ON O EE, Marker THIEIILTCWANE I — Y )V E K E)
LET,

Address Input Address Z A7 27 Ry 7 ANBREET,
HELIZT RV A L@ — I NV E BB F T,

Pattern Input Pattern % A7 07 Ry 7 ANRFEET,

MR LI RE =B % 2 8T, ~ A LTV E— % x THRIELE T,
MRENT— BB LT=AZ = RhIE, ZFONEIZH—Y VBB EILF
T, AITIRER, BTN TEET,

KR E— R E T HI21E. Input Pattern X AT 0T Ry T ADIRDHREL
IV LUET,

[Set ALL] By g _T1IZLET,

[Reset ALL] Evhr&d_XTOICLET,

[ALL X] %9 _T [Don't Care] IZLET,

W% 4 55701% [Forward]. [Backward] 47> arRZ TiERL, [OK]
RAZ V07 L TLIEEWY,

Forward Next

Input Pattern ¥ A 70/ Ry 7 AT E LT/ \F—NZ—B T BRI H M OK
DFEMERRL, —E T L, ZOMEICT— NV EBEILET,

Backward Input Pattern ¥ A 70/ Ry 7 AT E LT/ —N—BT B4 57 H 1M OKR
Next DFEMERRL, —E T L, ZOMEICT—Y NV EBEILET,
Line Pattern View (235, 1 {THTVORIRBERELET,
Zoom #E W3 5L, Pattern View (ZFE/RLTVW5 Wave DILK, i/
TEET,
1/8, 1/4, 1/2, 1, 2, 4, 8 {5 DILK, Ha/NEENTEET,
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46 ED

45214

Input 2 7

AN BT 2 — 2D EHETHENTEET, [[B Input] #7213, Data &%
7E. Clock X /E. BL Measurement Restart iX/ED 3 DDFEENHN F 1,
7 4.5.2.1.4 1 1K HEIKOR EEHEHZRLET,

#4.5214-1 Input2T7DEHRFEIEE

EHE E%EA
Data FEEFEI TNV R AN ORE, BLOK G
BANOREEXLET,
Clock sy DHFGIROR EZLET,
Measurement Restart i“;ﬁ”ﬁ%ﬁgﬂlfﬁﬂﬁ%ny‘—]\?‘élﬁ HOBEIRAZL

[6] PAM4 ED

~Data
Input Condition @ ‘.Single-Ended |V| |.Data |v|
Termination @ enD |« - | D.DDDI| v

Selection | Extemal Clock |v|
Operation BaudRate | 2.40-16.05 |*| cBaua
Input Clock Freq |24U-16.05 GHz (11 Clock)

Delay M | 0| @ mu | o000 | (s
I Relative I ‘ D| mul Jitter Input @ E

~Measurement Restart

" owemeonas || Gookost | |

4.5.2.1.4-1 MU196040A Input 27 (PAM4 E—F)
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Fa4E TIVr—aDiRF

45215 Capture #7J
ATENTZRER Y — 2 T =B E AN TR L E T, 7$F—2 T —Z DA
HDOBAA, EIE, BLOEWIAA T AY = DEREITNET,

E:
MU196040A TIIAMEREI LT R —FL T EH A, MU196040B THAR—
rLTCUVET,

w1ramaen EULERG  C 5 E

Resut] © raiten [© Input isc

__Condition

Number of Block 128

Trigger Match Pattern Position Top
Match Pattern Length ‘ 4 bits

Format HEX

Match Pattern

; |

Mask Pattern

i ‘

[ =
X 4.5.2.1.5-1 MU196040A Capture 47 (PAM4 E—F)
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45216 Miscl 2T
IRE— o —lr A A R ELET, BEim EOFEEB I RFORE
HA®# 4.5.2.1.6-1 IT/RLET,

% 4.5.21.6-1 Misc1 2T DXREER

IR iR
Pattern Sequence RS — L DZAF HIEOREELET,
AUX Input AT IS RE DR EE L E T,
AUX Output M IS RE DR EELE T,

Result | Measurement |8 Pattern |8 Input | Capture | Miscl

—Pattern Sequence

Pattern Sequence )Repsat |V| Source ‘Enernal-Ena ble ‘T‘

7

7

J
b‘

~ |
_AUX Input ’ ‘ : ‘ S
AUX Input | External Mask [v| wn fov \d \3
ALK Output O)
AUX Output |)‘IA’N Clack |V\ j’;":fl%
11 | 84 | Clock ,ﬂ;

X 4.5.2.1.6-1 MU196040A Misc1 %27 (PAM4 £—F)
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FHaE TV —a D E

453 MU196040B

MU196040B PAM4 ED (UL T, MU196040B EFEFOYET) 13, MP1900A (2P
Ji& ATREZR T T 7 A BV 2 — /LT, MU196040B (ZE)EJE I S #iFH N T PRBS
H—> Data /37— BEO ZeroSubstitution /3% —> (NRZ E—RDH)
DEFE N — 2 2 TEET,

MU196040B [I3ES Fe A7 v a MR rIHETHY, NRZ 15 BB LU PAM4
FBEEUVEZ THEATEHOT, KT 1 VXVBEKER. 7122 /VilE T
Va—b, BEOT A AOHSER R REOAE H 0 i H OfF S iz L
TVET,

MU196040B OFFRIT FEED LB TT,

MU196040B-w42 FEC Analysis % 323 L TW 5 5 & 13 . RS- FEC
Scrambled Idle /3% —> OH|ERB L RS-FEC 5 5O 21THZ LM TX
F7° (RS-FEC 15 5 DOfEHNT 121 Standard BERT for PAM4 %7213 Expert
BERT 7 7'V —ar i L TK7ZEW, BERT for PClel-7 77U/ —i3
YIX RS-FEC MIEIZXHEL TOERA),

MU196040B-w43 FEC Analysis for PCle6 #5451 T\ \%4554513, PCle6
HFSIZYEHLL 72 NOP Flit Layout {5 54 fi##r C& %79 (BERT for PClel-7
TV —a CHIE ATHE),

- MU196040B-z51 PCle Sequence Editor Pattern Analysis Z 32 L CT\\\5
Yaid. PCle #lkg DT a—F#H] (8b10b, 128b130b, 1blb) (ZHEHLL 72
{5 &Mt cxE7d (BERT for PClel-6 Forced Link 77U/ — a2 CHll
TEFIRE),

MU196040B #/E i & (2 D18 4 X 7 i E OFEEEIZ DWW TR L F§, &% 7
EEHOZEHIZHONWTL, A AT — 2~V T EBRLU LS, A7) —
AIVINE RO FIETRIRTHIENTEET,

. A F LU TCIHBHEE EO/R—Y%2yF T 5,
<~ ZHETIIEE Lo AN—YE2E )y I35,

FHOEFFTNIL, TROETY 2—1VZ A iZdhD NRZ/PAM4 L7 % CNRZ
F7213 PAMA (ZHIDERZ TOHBAE AL TZEN,

[6] PAM4 ED G m C

4.5.3-1 MU196040B NRZ/PAM4 tzL %

ZZTIE MU196040A LIRICHEREDRBIITAMEL £4, 14.5.2 MU196040A ] O
MAEZ IR TTZEN,
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46 ED

4.5.3.1
4.5.3.1.1

REEEOERK
Result # 7

27 FICRIEREZ NS T T BER OHIER RA2MRTEEST, £ LT

NE T A= a—w YN EZHZLT
%% 4.5.3.1.1-1 1T RLET,

#* 4.5.3.1.11

By

N

HAZAERTEEY, FBRHAHE LA

Result #7 DX FEIER

IHH

anBA

Input

AIMEBAET 2= AT DR EEZLET,
MU196040B-x11 Equalizer 3% %5 Bf X Low

Frequency Equalizer & DFE  (Decision
Feedback Equalizer) ##%ELE7,

Gating

WEBRINE T2 EEZLET,
F7-. Confidence Level DFHHEICEHT AR TELE
7,

Condition

HERM BT o EZ L £

Auto Sync

B B A S RE I B T o EZ L £

Sync Control

R e 7 7 USBE o E 2 L E T,

RS-FEC Symbol

RS-FEC Symbol OHIERIMFICETIREELLE
B

PCIe6 FEC Symbol

PCle6 Bk IZHEHLL 7= FEC Symbol O E SR
BT o ELLET,

Result | Measurement

[6] PAMAED & PAM4|V

B Pattern |® Input |Capture |Logging | Miscl

Z
7
Y

1
v
=
>
)

1
fE

-J:Gatmg |':!

cycle  [Repeat v/ unie [rme v|[ ojaay| o000

Target CL |ﬁ| %—EH[il] E \E\ —_ \m| GBaud
- L -

Current —Calculation "Progressi\ae ‘v]—\nterval |'100|v‘| ms

‘v“ | 2025/11/19 10:46:58 |

Jﬂesu\t PAM4lRe5uIt FECIFEC Error Distribution gf‘;]":ml | Znritsu
PAM4 Symbol First Bit Bit
S —
Ec| - - —
wer| 00—
o T E— (o)
FrequencylkHz) | ----- | Clock Count | ..... ‘

Clock Loss L
B Sync Loss
PAM4 Symbol/Bit Error

L

o8
(=]
g
E
[=9
8
3
2
2
&
8
el

e
Middle Data Threshold [ — |V Middle xData Threshold [ —— | v
Gating | (0%) ]

4.5.3.1.1-1

MU196040B Result 27
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FHaE TV —a D E

BER HI7E#E &5 Confidence Level O H T 57012, ASIE 5D Baud
Rate/Bitrate. BER @ HEHEHEL72% ER 2% €L E 7, Unit (21X, Error
Count fEDFEFEZEINLF T,

Gating
Cycle Repeat ¥ | Unit Time v 0 |day 00:00:01

Target CL 0.000 | %==ER| 1|E |-12| == 12.500 000 | GBaud
LEC 1 | == Unit | Bit v
Current —Calculauon F 255ive ¥ | =interval (100 ¥ | ms

45.3.1.1-2 Confidence Level M&FE

Fi2. PAM4 E—RTlX, oAV T—ERRO AT T —2Da—7 ¢ 7K1k
%779 Input Signal Decoder F/RZfER TEET,

mm |‘Date&ﬂme |v| | 2021/10/04 11:16:50 |

JHe sult PAM4IResuIt RS—FECIRS—FEC Error Distributionl Elegff'a‘fw Zinritsu
—

4.5.3.1.1-3 Input Signal Decoder M &K=

FREINDONEEFE 4.5.3.1.1-2 1T”LET,

% 4.5.3.1.1-2 Input Signal Decoder M & RIEH

IHH FREA
Decoded Signal ANNT —=ZDa—F 4 7@ Li=1% D =Z—H|
ERE R AR RLET,
Raw Signal ANT —2Da—T 713 fERET =7 —1EL
Tt RaRRLET,
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46 ED

_Equalizer
Low Frequency Equaliz  DFE
0.000 |dB n 0|
ps
o] %, -
m m Date&Time w | 202510024 09:42:45 |
_IH""'" Pm-{lih_iu!tﬁs_-FEclRS{Ec En?rq_smn__u._mgn] Sonal | Anritsu
[ PAM4 Symbol ' Bit '
ER 7.500 000DE-13 7.500 000E-13
EC 300 300
%EFI 99.990 000
- = o
FrequencylkHz) | 20 000 000 | Clock Count | 2,000 Q00E+14|
Clock Loss o} @ O Confidence Level | 0.000] %
Sync Loss @0 7
PAMA. Symbol/Bit Error - 18] 70
1
Middle Data Thresheold —|V Middle XData Threshold =W éA
Gating [ (0%) ] ]
N
X 4.5.3.1.1-4 MU196040B Result #7 - Result PAM4 %27 Ve

(PAM4 £—F) B
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#4FE

TN =g D

MU196040B-w42 FEC Analysis #3231 T D541,
FERNFRENET, RS-FEC I TOT 7V —va

712 RS-FEC B DM E
CCRIETEET,

+ Standard BERT for PAM4
+ Expert BERT

[Result RS-FEC] #

XData . UfL Threshold Sync

0102 IR ‘ m |Data XData

|v| ‘ 0.000 ‘v

—Equalizer

Low Frequency Equalizer

[ -
A o [ w7 (NN
m W ‘Date&'ﬁme |v| ‘ 2023/04/27 09:57:23 |
Result PAM4 IResult RS-FECIRS-FEC Error Distribution /Iﬂ l'l tSU
Uncorr. Codeword FEC Symbol Bit
ER 2.611 100E-07 8.546 S00E-04 8.684 100E-05
EC 6 1.080 BODE+07 1.085 S00E+07
%EF 90.000 000 0.000 000
FrequencylkHz) | 12 500 ooo| Clock Count | 6.250 0005+1o|
Total Codeword Count | 2.297 700|5+07|
Clockloss | 0@ FEC Symbol Error(MSB) @ O
Sync Loss [ K- 1" ] FEC Symbol Errer{LSB) @ (O
PAM4 Symbol/Bit Error @0 Uncarr. Codeword Error i@ (O

Gating [ (0%)

4531.15
(PAM4 £—F)

MU196040B Result #7 - Result RS-FEC 27
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%72, RS-FEC Error Distribution HiE(ZiX, FEC >R/ T—03 AL
Codeword #(723, FEC ¥ RNV —HRBI D777 CRRSIVET,

B CIED 0 D7 F 71, FEC 2R —03 AL TV Codeword 3%
KLET,

il CEA Uncorr. D27 771%, FEC 22 ARV 2T — N7 —LEVMELL LD
Codeword 43R L £7",

fk:  FEC S RN I7—HRLEWMEARG D Codeword

7R FEC VAN T7—ENRTT7—LZVMELLED Codeword

'_(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 |\53‘l""l ‘v' per Lane Error Threshold |~ — |v‘ | 16"
FEC Symbol = [ |
Length |\,I] “l" bits
‘ ’ ;O
% w |'Date&'l'|me |v| | 2021/10/04 16:05:00 | U
Inesult PAMAIResuIt RS—FECIRS-FEC Error Distribution g{aﬁf’;ﬁm Znritsu ’r
— J
RS-FEC Error Distribution A
Ve
1
1

fE

a 1 2 k) 4 5 <]

7
FEC Symbol Error Count

a8 9 10 M 12 13 14 15 Uncom

Gating [ (0%) ]

4.53.1.1-6 MU196040B Result #7 - RS-FEC Error Distribution 47
(PAM4 E—R)
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MU196040B-w43 FEC Analysis for PCle6 % %L TS84 1%, [Result
FEC] %72 PCle6 FEC B ORIERE A FRrSNET, PCle6 FEC (L4 F
OF SV r—a TRIETXET,

BERT for PClel-7
BERT for PClel-6 Forced Link

BIPamaED o [AUERG s E > start f§ W stop <0 hagnosiies

XData & ~U/L Threshold Sync

Data ; —— — |

‘ B [ooae |v) ( 0.000’|V‘
:_Equalzer
M | Low Frequency Equaliz  DFE g
v | 2.000 | dB | 0

m m |'Date&'l'|me ‘v| | 2024/06/05 11:48:17 |
| Result PAM4 I Result FECIFEC Error Dlstnbutlonl '2%‘;3‘ | /'l rll'i tSU

Flit FEC Symbol Bit

ER 0.000 D00E-09 8.355 G00E-04 7.500 000E-13

EC 0 15 300

%EFI 80.000 00D 90.000 000

Frequencylkz) 20 000 ooo| Clock Count | 2.000 000E+14|
Total Flit Count | 4.168 100E+09|

Clock Loss ( @O FEC Symbol Error @@ ()

Sync Loss [ 0@ O Flit Error @0

PAM4 Symbol/Bit Error 20

Gating | (0%) ]

453.1.1-7 MU196040B Result #7J - Result FEC 47
(PAM4 E£—F)
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F7-. FEC Error Distribution Eif(Zl%, FEC >R/ T7—033EL7- Flit
B3, FEC RNV T—HR DT 77 CRRSIVET,

BE T2 0 DT 71%, FEC 2R o—3 36 L Tuvew Flit &2 E L £
7

FEH G2 Flit Error ©27 771X, FEC VRNV E7— N =T —LEWELL E

O Flit HaRLUET,
ke FEC YU AR —HMRLEVWVERTGTHY, 473 Flit Error 725720
Flit

. FEC VAN T7—EBLEIWVMERN THD2S, FEC LRI —D3
HRWIZ LT Flit Error S/ 5 A 8EMED 5D Flit

Rt FEC YRV —HBLEVWELL ETHY, #4073 Flit Error £72% Flit
R Flit Error &L THU L REN7- Flit

Result | Measurement | B Pattern |@ Input CaptureLogging Miscl ‘70

_|PC|e5 FEC Symbol | ¥ }_C“t‘"e |PC\e6 FEC Symbol Capture |v 5

Preset ‘xl Link Common CLK/SRNS Mode |v |No SKP |v| m ’r
FEC Symbol Error Threshold in One ECC Group ‘ ‘ ‘ | . | J

(Flit Error Threshold) N4

Consecutive FEC Symbol Error Threshold ‘:\-_ ‘ ‘ | 4 | 3

Consecutive Errored Flit Threshold k ‘:>= ‘V‘ | 1| 02

1B

mm |'Datesmme |v| | 2023/04/25 10:59:46 | /ﬁ;

|Resu|t PAM4IResult FECIFEC Error D\str\butmnl v | /In I tsu

Signal

Result @ |FI|t \ \

FEC Error Distribution

1.0e+09

1.0E+08

2 1.0E+0T

2
1.0E+06

S
1.0E+05

8

U 108404

L oes03

=

T 10802
1.0E+01
1.0E+00

o 1 2 3 4 5 [:] T Over  Flit Emor

FEC Symbol Error Count

Gating | (0%} ]

4.5.3.1.1-8 MU196040B Result #7 - FEC Error Distribution 47
(PAM4 £—FR)
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453.1.2 Measurement % J

WERTEOREETHIENTEET, £ 4.5.3.1.2-11C [Measurement] ¥7'%
T 5 5 DO ERBLOFRREAHZRLET, Gating, Auto Sync. Sync
Control, Error/Alarm Condition ™I H X [Result] #7 CRILRENTXE
9, 7272L. Sync Control X" Error/Alarm Condition (22U T, A

TIOREMRRENTEET,

% 4.5.3.1.2-1 Measurement 37 DHFE -FRRIEH
EH Bl
Gating WEFINZ BT 2% EEZLET,
F7-. Confidence Level DHFIZE T 2% T4
LiTO
Auto Sync A B [F e SRR BT AR ER L E T,

Sync Control

A e N7 7 US4 o B2 L E T,

Error/Alarm Condition

WEITECBE T o EZ L £

Measurement Restart

LET,

[6] PAMA ED &

Result | Measurement |@ Pattern [B  Input Logging Mlscli

BRE L RRFICHEZ Y AZ — M5 H O3 %

I _Gating
Cycle  Repeat w | Unit Time - 0 |day 00:00:01
Target CL D.000 | % ==ER| 1|E |-12| === 12.500 000 | GBaud

LEC 1 === Unit Bit hd
Current m—Cakulaﬁun Progressive

w | ===interval (100 w| ms

Autp Syne _
Auto Sync “ == Threshold |INT v
Sync Control
tﬁan\e Length A4 | symbols Frame Position 1| symbol
Mask |00 00 00 00 00 0D 00 0O m

Errorfalarm Condition

EVEFI Interval 100ms v

Measuremant Restart

oeatd " Gekody )

% 4.5.3.1.2-1

4-262

MU196040B Measurement 27 (PAM4 £—K)



46 ED

45313 Pattern4® J

B F— L OBIRB LW Mask O EETHZENTEET, [Pattern] ¥71Z
DOUWNTIE, 14.5.2.1.3 Pattern #7 | &L TZEY,

Test Pattern @ |'AH List |v|
) p—
Length |‘2 ~151 |v| PAMA Symbaols
Gray Coder Pre Coder
1stBit - PRES v Sfil m|_, :
PRBS MSB Il : ot
Generator [ PRES Inv 0171 éﬁlﬁj Tﬂr
stasd > Il o~ TN
O
7
+ + )
Input Signal - - 3 bA
Logic o/TL
Decoder Meg e, 75 Y ——  Ermor ]
w ; r 5 Detector
Logic 271 S
e e P [y —— >
=l
NV
_Mask \ 02
Bit Mask
‘ (Block Window) m External Mask E %ﬁi

4.5.3.1.3-1 MU196040B Pattern 27 (PAM4 E—F)
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MU196040B-w42 FEC Analysis Z3%EL T 584515, RS-FEC ¥ —2%
RIETEET, RS-FEC RF— NI FOT 7V r—a THIETEET,

+ Standard BERT for PAM4
+ Expert BERT

[6] PAMA ED & PAM4|v
Result| weasurement B atern

Test Pattern @ |‘AII List ‘v‘

DRS-FEC Scrambled Idle 200G 4lanes |v| m

Conformance to Standard: Conformed

B Input |Capture | Logging | Miscl

M Loading...

The PAM4 ED can synchronize RS-FEC patterns only in the following case.
- RS-FEC Scramble Idle pattern generated in the PAM4 PPG.

i Codeword Lane 0
Lt?g:ml RSFEc
e
Pattern [544 514) Ilux and LzmeT Lane |Lane o ‘Y
1:2
MSE LSB

Error
Detector
4+ 4
. Pre Code Inv.
Input Signal loge o e ol Remaver SGmc::dm
Decoder ~. (POS |W =
pams | MSB [Tle | | 4|+ PAM Ej *E
Bz b
FR> T |

_ Mask

Bit Mask

‘ (Block Window) E External Mask 5

X 4.5.3.1.3-2 MU196040B Pattern 27 (MU196040B-w42 #Y))

4-264



46 ED

MU196040B-w43 FEC Analysis for PCle6 &3 L T\ 5841, PCle6 #
KAZHERLL 7= FEC ¥ —2 %R ETEXET, PCle6 FEC ¥ — 3L FO T
Vir—ar CHIETEET,

BERT for PClel-7
BERT for PClel-6 Forced Link

[SIPAM“ED':* cooscE mmhdmh

IB Pattern |B Input |Capture | Logging

Test Pattern @ "AH List |v|

ENDP Flit Layout in a xL Link ‘v‘ m

W Loading...

The PAM4 ED can synchronize Flit patterns only in the following case
-Flit pattern generated in the PAM4 PPG.

Flit Level Symbol (8b) Level per Lane
TLP FEC:

ECC Bytes
Generation g
M)J EETEE Unscrambled Symbols of = l
Ordered Sets 7
O
EIEOS ) SKP \ 1 7
“ [no ske| v | 12 ‘f )
P Cod Inv. G bA
omover "Coder” |
: . Error N
i N o RN N I o 7S v
= 3 v
t - 0
h"sgg’ %é_ms ‘v‘ SKP ?;f%
7 J i
21 Filter SRIS 1E
Loglc af7
LSB PD‘S

_Mask

External Mask E ‘

4.5.3.1.3-3 MU196040B Pattern 27 (MU196040B-w43 #%HY))
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MU196040B-z51 PClIe Sequence Editor Pattern Analysis #3231 T 545
A%, PCle Hits D= m—REIHI (8b10b, 128b130b, 1blb) [ZHEHMLL 7215 5%
figfrcaEd, LFOT 7V r—ra THIETEET,

BERT for PClel-6 Forced Link

[6] PAMAED ©

Result | Measurement

Test Pattern @ |‘AII List |v|

[{HSSB Data ‘v‘ m

Edit File Name  ED_Hssb_PCle5_01060101

Length | 128\| bits E

Specification |‘PCIe 5/CHL1-2 |v|

Scrambler
Pattern ESEG?I]SOQn LFSR:G(X)=
Generator R ma X23+X'21+X16+XB‘+X5+)(2+1, -
interval | 32| | | Seed [Lane0 || ‘1DBFEC
l 128b130b
DG Pre Coder Encoder
Balance [ @ E nd 4 .
- rror
Detector
Logic
Input —_— SKP 0S
Signal iy |pos |v| Filtering
_Mask

Bit Mask - Lane Mask

X 4.5.3.1.3-4 MU196040B NRZ Pattern 27 (MU196040B-z51 Y))
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[6] PAM4 ED & PAM4|" C
o e . o
IE Pattern |B Input | Capture |Logging | Miscl

Test Pattern @ |AII List ‘v|

EHSSE Data ‘v| w

Edit File Name ED_Hssb_PCle6_01060101

Length | 128\‘ bits m

Specification |m‘
Pattern Inserin ' \ E:gg‘gﬁk Mode | PAM4 |v|
Generator [/l ‘ 32 | X234+ X214 X16+X8+X5+X2+1.
EIOEEI)IS ‘$| Seed |:La ne 0 |v| |:1DBF BC |
l Gray Coder Pre Coder

DC 5 = %‘ 1b1b
Balance [* T oo Encoder [

o Z,

é?;:atl }"TI:: ?5 |POS |v| [::%" E:I(tgrﬁ,ﬂg "il: Dgtgcctror 5

- \ ’]7

| creratvesk [0 2

X 4.5.3.1.3-5 MU196040B PAM4 Pattern 27 (MU196040B-z51 % Y) ‘0/)
1

PAM4 PPG Sequence Editor, PAM4 ED HSSB Data Ofillf& 7L £9, fE

+ PClel, PCIe2 T BER #/E 3 %L%, MU196020A @ SKPOS Symbol
Length x2 (% [ON] 2R EL TZEW, 2 PCle C© SKP R ar#miffi A
SNTCWE4A, 732 —2® Running Disparity 7% SKP Offi AL {EIZ&->T
BT HZEERET DD T,

FresetISKF OSIScrambIerlGeneral Pattern
8b10b
Symbol Length |CDM+3 |v|
Interval Common | 1
Clock/SRNS | 1 533J B
Interval for SRIS | 134 | Symbols
Symbol Length X2 |OFF |V|

X 4.5.3.1.3-6 Symbol Length x2 M3

kg
it
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+ PCIe3/CXL1-2. PCle4/CXL1-2, PCIe5/CXL1-2 TBERRIETHELX, LLF
DF 4.5.3.1.3-1 IZHEV >, MU196020A @ Sync Header Bypass iX EH LN
MU196040B @ 128b130b Encoder X E&1T> T/ES0Y,

% 4.5.3.1.3-1 Sync Header DHEICL DB FIEE

128b130b T>a—F 4245 MU196020A MU196040B

M Sync Header O & 4 Sync Header Bypass E%E 128b130b Encoder &%
Y OFF ON
7L ON OFF

« BER HIE% T HLx, HASND EIEOSQ/SYNCOS @ EIEOSQ Interval
%, MU196020A @ Sequence Editor [Hifi?> EIEOSQ Interval &[RICAEIZ
LTLEE, PAM4 35413 EIEOS Count %, MU196020A @ Sequence
Editor i ® EIEOS Count EFIUAEIZL TSV, LL RO T EIEOSQ
Interval % 32 IZEXELE T,

Pattern Nam o num) or SKPOS = SkPOS  EEOSQ  EIEOS | EIECSQInterval | EIEQSQ
Length  FreCoder G'ayc"de' Siramile [us] Tme NSl ocertion  Reset msemon Count [Pattern repeats] Reset

1_4 Ol O I‘-IP‘ I‘Jum 1000 [I[I[I 4,327 U IJN I_lFF _N 32 O
re ' ' L . e :

1000 000 4,327,240|on | |orr |v 2

LEQUALIZAT\|

128|OFF ‘V'OFF ‘v'NRZ |v'Num |v| 100000' 432.724IDN |v|oFF |v|oN |v|2 |+ 32 | oFF ‘vl

4.5.3.1.3-7 Sequence Editor [EHE® EIEOSQ Interval

[6] PAMAED &

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

Test Patten @ |All List [*]

EHSSB Data ‘vl m

Edit File Name ED_Hssb_PCle5_01060101

N S s e

Specification "Fc\e S/CXL1-2 ‘v‘

Generator - - X23+X21+X16+XB+X5+X2+1 :
Interval ‘ 32J Seed ‘Laneo [ Hlnarm: ‘ -|

Scmmbler

4.5.3.1.3-8 MU196040B NRZ o EIEOSQ Interval %%
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« MU196040B @ [Pattern] %7 < Test Pattern (Z [HSSB Data] #3&iRL

Result | Measurement

Test Pattern "A\I List ‘v‘

|HSSB Data ‘v” Summary |

Edit File Name  ED_Hssb_PCle6_01060101

L

specification "PC\EE/CXLQ |v‘

EIEOSQ Scrambler Mode PAva ¥ |
LFSR:G00= e
X23+X21+X16+ X8+ X5+ X2+1

Pattern
Generator

I

32

Interval

G054 |v|| seed :Laneu ‘v‘ |:1DBFBC \

4.5.3.1.3-9 MU196040B PAM4 0 EIEOSQ Interval 5%

TWbEX | [Eye Contour]. [Bathtubl, [Eye Margin] #fiH 452 &1XTX
FHA,

Z
7
Y

1
v
=
>
)

1
fE
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45314 Input4J
AN BT 2 — 2D EHETHENTEET, [[B Input] #7213, Data &%
iE. Equalizer iX &, 3L Clock X ED 3 DOMEKAHVES, & 4.5.3.1.4-1
AR OR EEHEH 2 RLET,

% 4.5.3.1.4-1 Input 2T DEXFEIEE

I5H £ BA
Data ZERNFINT TN R ATIORRE , B IO
BANOREEXLET,
Equalizer MU196040B-x11 Equalizer 3% #£ Ff [X Low
Frequency Equalizer & Decision Feedback
Equalizer Zi% ELET,
Clock sy DHFGIROR EZ L ET,

Result| Measurement |B Pattern

Data - — -
Input Condition @ |Smg|e—Ended ‘v‘ |Data |v|
Tminaton® [6ND |w| - [ o000 v

__Equalizer

Decision Feedback Equalizer

|f o]

Lo w Frequency Equalizer

Input == ‘ 0.000 | dB

_Clock
Selection |.‘Externa\ Clock |V|
Operation Baud Rate "Auto |v|
Input Clock Freg ‘.’1.20-29.10 GHz(1/2 Clock) ‘

Delay W | n.‘ @ mul ‘ D.DDI].| { ps
I Relative I | 0| mun Jitter Input @

4.5.3.1.4-1 MU196040B Input 27 (PAM4 E—F)
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45315 Capture 27
ANSNTRER S — 2 T — 2 IA /TR L E T, 73— T —ZDOIViA
HOBRE A I BELOEIAATE RE— DFRRETVET,

BiAT e R —0 T =2 DY A XX, PAM4 £ —RTlid 4 Msymbols (4 194 304
symbols), NRZ “&—R TlZ 8 Mbits (8 388 608 bits) T, BWIAAT /& —1
5 —#% Number of Blocks THRELMETHEIL T, TaysZ Lo\ —1%
FRTEET,

% 453.1.5-1 Capture #7DHE-R=IER

IEH Bl

Capture Mode NP =T —HDORIA R IFIEICE T R EE
LET,

Capture Result Display | /3% —2 7 —HORIAHRKE TR ORE—2F
RICET DR EEZLET,

Condition NP =T —HZOWIAR M T IEEZRELE
7, Z
4
FEC Symbol Capture FEC Symbol Capture E—R TO/ ¥ —1F — )
Setting FOBYIAH ST EBIOE R 2@EEL | 7
ES P .
PCIe6 FEC Symbol PCIe6 FEC Symbol Capture E—RTHO/Z— | =
Capture Setting LT —ADRABIEBEORRCET 5% | 7
EELET, i

fE

o

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

__Capture Mode

Capture Mode |4‘3ync Mode Capture ‘Y‘ State | ----- |

L I » Capture II STHGET: I

_Capture Result Display

‘ Auto Launch "Eapture Data |v‘ I Capture Data I I Error Mapping I ‘

__Condition

1 IO NLan 11
Number of Blocks Capture Area Il ‘IH\ ‘|| | |I|| 1]

- : p I i i
|128 ‘v‘ |Around The Trigger |v| [

Trigger

|'Error Detect |v| ¥

Trigger

Match Pattern / Mask

Match Pattern

00 oo ‘

Mask

00 oo ‘

4.5.3.1.5-1 MU196040B Capture 47 Sync Mode Capture % &
(PAM4 E—F)
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_Capture Mode

Capture Mode |‘FEC Symbol Capture |'| State ‘

L (e

__Capture Result Display

Auto Launch ‘Capture Data

—Condition

Number of Blocks Capture Area I‘ 11
|

|‘l28 ‘v‘

| Intermittent Error Detect

|Aruund The Trigger H‘

Trlgge r

~RS-FEC Symbol—| RS-FEC 200G 4lanes

FEC Symbol Length = \ 0 \ \ bits
(o + |29 7Ts o]
IIIIIHI W

| |FECSy11'mols
per Lane

CDdewordLength |2 Z
Number of FEC

e e e --—-—---l u
FEC Symbol Error Threshold n ‘ _ ‘ ‘ | 16 |
Bit Error (Uncorrectable codeword threshold)

M FEC Symbol Ermor
‘ 4‘ Lane ‘

< O ) N B W

4.5.3.1.5-2 MU196040B Capture 47 FEC Symbol Capture £%%E

(PAM4 E£—F)

1 BRI NRFEESTBE, 1 Block 53D/ —2 %% v 7 F % L%E9, Number of
Blocks % [128] (TR ELZGA . NIA DS 128 [HIFAETHENRY =T —HD
XX T TR TLET,

Capture Data & &

Sync Mode Capture, Raw Data Mode Capture E—KR i
T—2EX v T F v L=tk [Capture Datal #%>F 7 5&, Capture Data M
MERSNET, F¥ T T LB T — ThRiiLc=T—%  H£7— D
BN DONDINTEITT LU TERRLET,

1

PAM4 E—RTiF> AL (0, 1, 2, 3) F2id 2 #%5T. NRZ E—FTiZ 2

BFEIT 16 #HCT —nFREINET,

Az
ZZTlX Capture Mode 7% [Sync Mode Capture] D&ZDik R R H
M2 AL ET, Raw Data Capture O#S I~ Tid—EHD
FEREMNIER R, FITEHL220F S,
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[12] (1] [|2]

| Capture |
e T T e 1 Block 1
File FursnrAddr 16128 Position 16128 Pattern Addr 4165 I - =
Block Length 32768 M0 e p— [3]
[t sl il Il e il Il Tl e
00015808 | 23122322332231230123323232301313 [l miaoer Postcon (16128 M_[‘l]
00015840 | 13233333313000003322222001222212 I viewer mode
00015872 | 32222023122211332220030122120232 i (T
00015904 | 20211312110033200120011232123023 1 _[5]
00015936 | 10232133113103030331020200311111 SR " b
00015968 | 20300002102222101122201302221332 r——
00016000 | 12203010221023112011330213030210 1 |
00016032 1 32021010111013130013/333223300012 1 [ towertown) [\ iddle(12)\ Upper(2+3)
00016064 | 30222323212231310223333112300030 V| [ Midtenonertom2) [ Uppermidsle(1o3y [6]
00016096 | 23222021312211033220010012123123 |
00016128 | [2]0233231113013300323302201302121 W8 | G vppermiddienawertows)
00016160 | 332102030101/11023130011333223030 } o ana searn
00016192 | 0123202232311123133002333022130., o |
00016224 | 212032210T101201101%213013310723 I[==m —[7]
00016256 | 3031013,4,2031/33211,,330100100F3123 :E
00016288 | 12133933203013011023323011301323 [ Iemmm——
00016320 ! 03233132013033113320030301120202 o P . —
00016352 ! 30211113210000310122203132221033 I""‘”“““‘"‘"‘ " r8]
00016384: 12201003221312012033213210010310 ) [Ereet a1 Iv) L
00016416 | 12310313233103313031003320312001
1| < > »
00016448 \ 10321230101023231311313333033300 ST
__________________________________ N
| \[9]
| 1128 h
o TrstBlock PEVRUSEOk | o e ) Next Block. _ Lastlock
Last £ Error Count Coni
slockiadaress Blociaddress Upperadiefover Error Counts | CaPtureDepth 1 0]
1 ‘ 16223 128 ‘ 16293 350 ‘ 334 ‘ 340 1024 4194304
| e |

[1|1]

4.5.3.1.5-3 Capture Data EE (PAM4 E—F)

ICFRRSNET,

7
-
)
PAM4 E—F T, POL LTI —NRAELTMC LTI R ARG ’]7
o
)

Lower LAJLO-1 1 i
> Middle LAJL1-2 B I
Upper LAR)JL2-3 1
Middle/Lower LAJL0-2 1
1 Upper/Middle LAR)L1-3 fE
Upper/Middle/Lower L ~\)L0-3 fH

0

453154 IZ—HZLEFKLELLARIL (PAM4A E—F)
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% 453152 RTEEBFHM (PAM4 E—F)

IHHE

HEREEEH

Cursor Addr/
Position/
Pattern Addr

Cursor Addr: HIEOT oy NI — I NALENFRINET,

Position: FXYTTFYLIeT =2k (BT vyr) ORTOMEDFE

IRSIVET,

Pattern Addr: Z—2 DR TCOMBNFRINET,
Data /X% —r:  SNE—UDORIENSDNE ZF R
PRBS /" —r: 0 EfEHE DO E AR R

it

Capture Mode 7% [Raw Data Capture] D&X|Zx v F ¥ LizT —4

TIX Pattern Addr DFE7RN“---" L7220 FET,

Block

TRTHTO I DOFEEEHRTELET,
4.5.3.1.5-1 ® Number of Blocks DfEF CTHETEET,

Block Length

Block Length 23 #/REVET,

4M symbols
Number of Blocks

Block Length =

Trigger Position

N H R AL E 7Y 0~Block Length O#iPH CHRRSNET,

Viewer Mode

Notation: Symbol(PAM4). BIN(MSB/LSB)
Format: Capture Data R/RTUT DERRGFIEZTIVELXET,
Pattern: 0. 1.2, 3 DYV HRINVFR, F2iF 2 #E (0. 1) FoR

Pattern + Waveform:
VURIVEIRE 4 HD PAMA4 1 B A A—TFEIR
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%453.15-2 BEIEBEIEME (PAMA E—F) (FEx)

IHHE

HREEEHE

Error™

Error Symbol £72i1% Error bit ® FLAI (6 BA) NFEREINET,

Input Signal Decoder D% EIZL>T, PAM4 Symbol Error @ FL (a5
AR) EXANNDEDVETS,

Input Signal Decoder 7% [OFF] ®:%(%, Raw Signal FE RSN ET,
Input Signal Decoder 78 [ON] ®&Xi%, Decoded Signal LR RSIVET,

Symbol(PAM4) D4 :
Input Signal Decoder 78 [OFF] ®OLX

Lower Eye Error (0 < 1): UINEN
Middle Eye Error (1 < 2): g
Upper Eye Error (2 & 3): o
Middle/Lower Eye Error (0 < 2): i)
Upper/Middle Eye Error (1 < 3): o 3E)

Upper/Middle/Lower Eye Error (0 < 3): £

Input Signal Decoder 7% [ON] dD&X

MSB Error: TR
LSB Error: A
MSB+LSB Error: Feth,

+ BIN(MSB/LSB) O34 :
INS: Insertion Error (0 — 1) IRE
OMI: Omission Error (1 — 0) g
Az
K7 —DF =y 7% ON/OFF 75241289, Capture Data HAx=U7
D37~ ON/OFF 23 TXET,

% : Capture Mode 73 [Raw Data Capture] DEEIIF X7 F ¥ LizT —#T
1, RIEEH IR RS ER A,
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*453152 HBFEBFEM (PAM4 E—F) (X)

&= HE BEBEEHE
[7] | Move and Search XX T T LT —ZOF P LFHN R B LET,
Pattern: BN —rheq | Qy TRBTEET, Vom0,
1.2, 3) THREL-XTFINEMBLET,
Jump: FBELIET RU ARG — AN — Y VEBEI L £7,
Head: XY T F LT —ZRE = DRI H— IV EBEIL £
ﬁ—c
Tail : XN TS F Y LT —H = DB — NV EBEL
7,
Address: HBELLETRLVAIZ—Y L ABEILET,

Trigger Position:
N B ZEBH LT RL R — Y V2 BEILET,

Forward Next: [Pattern] a&“ﬁ?bf_/\& NE—E T BNE— BRI
ISR L, Romola G BldFDOALE IS —Y VBB L E
TO

Backward Next:
[Pattern] TFRELI=AAZ—NI—FT 22— %% 71
KR, ROl A3 F ONEIC ) — Y NV EBEILE T,

Line: Capture Data RATIT D, 1 1THIZVDORTEEITEL
\ij—c
[8] | Error Search™ Wt T 57— ET —OREA R EL TRHRLET,

Continuous Error:

MBI LTS —DEGEEIEELET,
Search Mode M5 )L

PAM4 Symbol 1~256 PAM4 symbols.
1 PAM4 symbol A7 v~

Bit 1~256 bits, 1 bit A7 v

Fte—8 (=) F@ZUE (2) THELET,

Target: RERTHTT— DA BIRUET,
Upper Eye. Middle Eye. Lower Eye. All

+ Input Signal Decoder 7% [OFF] ®&x
Upper Eye. Middle Eye. Lower Eye. All

- Input Signal Decoder 7% [ON] D&%

MSB. LSB. All
[9] | Capture Data KT | X¥ 7 FxL7cT —4 (7 —EREZATERER) AL (001.2.3) F
U7 721k 2 L (Bin) CTHEARSIL, TT7—2RAELZV VR VT T —ORENY
B TRRINET,

Viewer Mode @ Format % [Pattern + Waveform] (Z5XE T 5&, PAM4 /X
B A A= INERENET,

2
Capture Mode 7% [Raw Data Capture] OEXOFERTIETT—1EH
IIERRINEREA,
[10] | Block ##) FoRTHT B ERLET,
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%453.15-2 BEIEBEIEME (PAMA E—F) (FEx)

= IHH FEREEHE
[11] | Capture FEFFER* X ¥ 7T LIcT —FREOTT— M RN R RENET,
First Error: RN T — 2R L@ T O 7y 7B LT RLRRE
IRSIVET,
Last Error: BRIC=T—ERHLE O 7 a7 BIOT KL A3 %
RSIET,

Error Counts:
Symbol(PAM4) D354 :

Input Signal Decoder 28 [OFF] OLX
BTy THY M TeT—4#% Upper Eye, Middle
Eye. Lower Eye BlIZFKRLET,

£
OEDDTT—EED Eye THU U NESNDGERHVET,
1)
Middle/Lower (0 — 2) ®x=F—(%, Middle & Lower ThHYV L hSiLE

¥, ;

)

Input Signal Decoder 78 [ON] D& 7
&7nysThy LTS — %% MSB. LSB. | |

MSB+LSB(Total) BIiZ&RLET, 4

N

BIN(MSB/LSB) OH4 7

b}

BTy THV LT —%% Insertion, Omission, 1%

Total BIZFRLET,

Continuous Error Counts:
Error Search @ Continuous Error T E L7z #fkt =7 —
DEINFRRSIVET

Capture Depth: 7 F v LIi=T7 —F LDV RNVENEREINET,

[12] | File XX T TR Y= DRIF, BLOX YT F YR OBAARELET,
Save: XY T FYRERT —H Xy T T LI RF— BT 7 ANV
PRAELET ARET 7 ANV OFEEIZLL F D30T,
Symbol(PAM4) Capture File (*.scap):
Capture Data [ CORERDOFHRRIHEHLET,
Symbol(PAM4) Capture File (export) (*.txt):
TT—EREGNIZ B = T 7 ANEARAFTCEET, ARTF
L7774V MU196020A . MU196040A . B L O}
MU196040B @ Pattern Editor CTitAiATeZ &N TEE

R
Open: TR T TAN GG AN THRY T F i REBRRTEE
_é—-

BTN scap CHRELEF YT F T — 4
(Symbol(PAM4) Text) % @t/ iAHr, Fx 7 F ¥ REFHK
RLET,

2
Capture Mode 7% [Sync Mode Capture] @ & x|Z [Raw Data
Capture] THX¥ 7 F ¥ LImZ—2 DT 7 ANEFLE, T —FEHNIE
LSERSNERA,
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7 4 7=

TN g DIRE

[12] [?] [2]

| Capture |

1
e |CmsorAddr0x00000000 Position 0x00000000  Pattem Addr 0x00002A6F | Slock ]

( 0D D1 702°+03 704 505 106 707 =08 7S TOA+0B DCTODOE RO 10 11 T2+ 13 FATI5 s — =) ok ienah 1055
[a] Tisger Positon 763

0x000000q0 48 7E 4E FA 59 E2 2B B3 06 55 EA 03 83 F6 F7
0x00000030 C9 CF 4B 5C 44 36 67 4A AC 40 16 7F 8A FE C1 F9 Dl
0x00000030 7B E8 E7 8D AE D2 19 13 A9 96 0A 8B CO C7 7D 6C

0x00000030 FO 95 DC 83 34 F5 45 CO 63 7E B4 F8 45 EE 63 9A I

_Viewer Mode

Notation  |Hex(Byte) v

0x00000040 B6 A0 48 3E 4F 7A 5C E2 35 B3 42 54|72 06 D3 E9 |[Format  [Pattern

0x00000090 17 89 8E CA D9 41 28 79 OE E9 D9 8B|2A C5 01 61 eror

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 ! s Mom  [mssom
0x00000090 28 57 OE 0D DB D3 27 15 2D 81 12 F9|91 EA 9B 80 i

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 e e

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
0x00000000 98 26 AF 28 1D OF B1 DE 5B 3A 25 63 20 B5 3C 41 | = s ET —
0x00000080 76 78 CA ED|41 90 7A 9E E0 B9 BC 6AEBI 82 C8 F1 /
DXOOOUOIdU 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
0)(00000110 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
0)(000001{0 10 CD 9D 52 BO 10 5F 9E 3E BB 78 64 EE A5 98 22 E‘

| Pattern

1,-Error Search

I Continuous Error

| O 128

|_ _Fisteock _PrevousBock  _ _ _ NextBlock _ LastBlock
Frst Error Last Error Error Counts Sontinsous | copirepeptn
1 ‘ 992 128 ‘ 65504 4224 4163 l 8387 8387 8388608

(1]

453.1.5-5 Capture Data E@& (NRZ E—FK)

% 45.3.1.5-3 BRTFEBHM (NRZE—FK)

IHHE

HEREEEHE

Cursor Addr/
Position/
Pattern Addr

Cursor Addr: BEOT ay NI — I MALENFRIIVET,

Position: XX/ FyLicT —HER (&7 ayr) OFTONE
IRENFET,

Pattern Addr: X —rDOHF TCOMBENERINET,
Data /X% —: /\°5’~‘/@5‘ﬁ§ﬁ7§)6@&%%{:2§%
PRBS /3% —: L (& AT D ONLE & R

E:

AES

Capture Mode #% [Raw Data Capture] OEEIIXF¥ T F ¥ LizT —H

TlZ Pattern Addr OF RN “---"E720F T,

Block

ForTH TR DFESEHTELET,
X 4.5.3.1.5-1 ® Number of Blocks DEF TR ETEET,

Block Length

Block Length 23 #/REiVET,

B 8M bits
Block Length = Number of Blocks

Trigger Position

N H R AL E 7Y 0~Block Length O#iPH THRRSINET,

Viewer Mode

Notation:
Bin
Hex(Byte)

Format: Capture Data HRTI T DERRGFIEZGIVEZET,

Pattern: 2 #H (0. 1) F=iE 16 L (0~9. A~F) OFH|FR

N
Pattern + Waveform:
2% (0. 1) FRENRZ EHEAA—THER
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#453.15-3 FHTEHEBFHHE (NRZE—F) (&)

&= I5H FERERHE
[6] | Error* Error bit O ;LB (A 7A) NERINET,
INS: Insertion Error (0 — 1) IR
OMI: Omission Error (1 — 0) W
INS/OMI: Insertion and Omission Error &%
2
Viewer Mode @ [Notation] % [Hex(Byte)] LL735A T, [RILT RV
Z INS & OMI Ol A LZEE ZOH I F O TERINE
R
Fo, KT —DF =v27% ON/OFF §5Z L1280, Capture Data i/~
U7 DOEFERD ON/OFF 23 TEFET,
[7] | Move and Search Fr T F LT =2 O 2 #48 (0, 1) F2id 16 #E (0~9, A~F) T
FRELI TR MR LET,
Pattern: EREONRE—Z«Q | Ay TRETEET,
Jump: FBELIZT RUARR Y — NI — Y IV E BB L E7,
Head: XY T F YL T — AR = DREIC T — Y VBB L E
7
Tail : XY T T UIeT —H R E— U DGR — I VB EIL
E3 8
Address: FELETRLVALBIC— NV EBEILET,
Trigger Position:
N A &R LT RL A —Y VA BEILET,
Forward Next: [Pattern] a&“ﬁ?lﬂi/\ﬁ’ AT HNNE— BRI
ISR L, Romola B8O E I —Y VBB L E
75
Backward Next:
[Pattern] T Ebf_/\& NC—E TR B — % T
KSR . ﬁ/)?ﬁ‘oﬁ_ EIXZEDONEICH—I N EBEHLF
R
Line: Capture Data K-TIVT7 D, 1 {THTZVDORFEEIEEL
£
[8] | Error Search™ Wt T 57— ETT —DOREA R EL TRHRLET,

Continuous Error:
MR T DT — O EfRELET,
1~256 bits, 1 bit A7 v~
FfE—% (=) Ik (2) CHRELET,

% : Capture Mode 73 [Raw Data Capture] DEEIIF X7 F ¥ LIzT —FT
L, A BE IR RSNEE A,
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#453.15-3 FHTEHEBFHHE (NRZE—F) (&)

&= I5H FEREEEH
[9] | Capture Data R= | FXx 7 F ¥R (=7 —IFREZAZHES) 2% 2 #E (Bin) F2ix 16
s (Hex) THFREN, =7 —NRALZEYMITZT —OREENY R A TERS
ET,

2 W F RO LT, Viewer Mode @ Format % [Pattern + Waveform] (2
RIETDHENRNT— A A= NFRENET,

2
Capture Mode 7% [Raw Data Capture] ®EZDOHERTIX=T7—F#
IR RSN EE A,
[10] | Block %) RRT DTy BRLET,
[11] | Capture FEFFER* X ¥ 7T UIcT =22 EOT— M RN R RENET,
First Error: BONC=T—Z LT E T O 7 a7 BT R AR
IRSIVET,
Last Error: BRIC=T—ERHLE T O7 a7 BIOT KL A3 %
IRSIVET,

Error Counts: &7 1y/ ThHU M 727 —%% Insertion, Omission,
Total HIZFRRLET,

Continuous Error Counts:
Error Search ® Continuous Error TiRELZE Y MID
EHHt oo —HnFoREnEd,

Capture Depth: F¥7F¥LicT —F 2RO Y MINRERINET,

[12] | File XX T TR Y= DRIF, BLOX YT T YR OB AARELET,
Save: XY T FXRERT —HeX T T LTI =BT 7 AL
BRAFCEET, RIET7 7 ANV ORI, FOLEEBYTT,
BIN(NRZ) Capture File, HEX(NRZ) Capture File (*.ncap):
Capture Data i CORE RO FRFIMEHLET,
BIN(NRZ) Capture File (export), HEX(NRZ) Capture File (export)
(*.txt):
T —ERE BT NS = T ANEARETEET, BT
L 727 740 1% MU195020A . MU195040A .
MU196020A . MU196040A . 5 L T8 MU196040B O
Pattern Editor THLAIATPZENTEET,
Open: FERT 7 ANEGIIAN TR Y T T iE R e TR R TEE
j—c
JEBE78 ncap TIRIFLT=F v 7 F+vT —% (BIN Text,
HEX Text) Zatd iAdx, ¥ 7 FrilRaeFrLET,

2
Capture Mode 7% [Sync Mode Capture] @ & x|Z [Raw Data
Capture] THx¥ 7 F ¥ L2 Z—2 DT 7 ANEFLE, ©T—FE#HNIE
LLERSNER A,
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+ FEC Symbol Capture E—F#

T—2EX v T F v LItk [Capture Datal %% >F 79 5&, Capture Data M

NRREINFET, TS T LR Y= THRELE-Z 9 —% =T —DFf

BB ONDLINTETTUTERLET,

PAM4 =—R T AL (00 1. 2, 3) £l 2 #E T, NRZ £—RFTix 2 i

BEIT 16 R TT — 23RS g,

JE:

+  ZZ Tl Capture Mode 28 [FEC Symbol Capture] MEZDiER K
SRE 2 FEARIZFHI L £77, Sync Mode Capture E—REFEICHRED

GILEIES <) /103w %

« RE—RZMHEHATHI2E, MU196040B-w42 FEC Analysis % 3453

DVBERHYET, 72721, BERT for PClel-7 77U/ — a B,

AKE—NITERITRDET,

[10] [11]

Capture
File MSB:  Cursor Addr 16196 Codeword Pos 6:32:LSB Pattern Addr 1305926 Block ! ‘ 1
________________________________ Block Length 32760 PAMA Symbol
+0 +10 20 30
00016050MSB| 100010110101010010111000101100 [ Tigger postion |¢ ‘C""L_[Z]
00016050LSB | 111011001110000101010000010101 ! 32 | FEc symbol
ooolsosomss: 100010000000100101010011110010 | Viewer Mode [3]
00016080LSB |~ 101110010000011111100110011111 Vs [o—— =
00016110MSB |} 0110101010111011f1010001000111 U comat (oo =
000161101SB | 1101101110101100110011101f@oo00 1
00016140MSB! 0011110011111 100[0100011000010 :E"""D""‘“““—‘"a‘
00016140158 ! 0000010010010010010110101 1100 1 __[4]
1
00016170 MSB ;, 000110000010100101111111110010 | s Vom
1 = v
000161701S8 | 10001 1f@0110111010111101000[0J010 1
00016200MSB1 001001111001100010110111010110 !
000162001SB | 110111001110011010110011001110 :rmm"dSemh [5]
oomszaomss: 010110110001100000000110001011 § e
000162301LSB | 01000110100000110001/0100001101 | [Torget [al v
00016260MSB1 110101100010011100010001010101 I Jump |
000162601LSB I 100000010101011011111000010001 !
1 I Codeword Head Position Jump
00016290MSB |~ 011000001001011011001001010000 | =
000162901SB  001100100001100111000111010100 = I« < >
Error Search ‘
o > earch Mode | FEC Symbol v
FrstBlock  Previous Block Next Block Last Block ontinuous Error | = 1|FEC symbol
N e ey o 5
wss | 1 [ 1616 128 [ 1619 1024 | 4193280 1024 [ 41938 4193280 [—H7]
e | 1 | 36 128 | 1619 1502 | 4193280 1502 | 419328 4193280 EEL

)

|
|
[9]

45.3.1.5-6 Capture Data [E&m FEC Symbol Capture

\
(8]

1 —]

X JE

(PAM4 E£—R)
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FHd5m TV —a DR F

% 4.5.3.1.5-4 FEC Symbol Capture ¥ EE M (PAM4 £—F)

&= I5H FEREFHE
[1] | Block Length Block Length 73& R&IET, 1IFEC Symbol &IZii7272 ey MIGIVHET
E3x a8
_ _ 4M symbols
Block Length = < b er of Blocks
[2] | Trigger Position N H R AL E Y 0~Block Length O#iPH CHRRSINET,
[3] | Viewer Mode Notation: Symbol(PAM4). BIN(MSB/LSB)
Format: Capture Data RRTU T DERRFIEZGIVELXET,
Pattern: 0.1, 2.3 DI ARNFRR, Fo% 2 #E (0. 1) For
Pattern + Waveform:
Symbol(PAM4) Dlx: LURIVETRE 4 ED PAM4

& BAA— VR
BIN(MSB/LSB) D&&: 2188 (0. 1) FRENRZIE
BAA—VFR

[4] | Error Error Symbol £721% Error bit O MNA| (BRA) NFERSHET,

Input Signal Decoder D% EIZL->T, PAM4 Symbol Error ® FL (a5
AR) EXANNDEDVETS,

Input Signal Decoder 7% [OFF] ®&%iX, Raw Signal FER_RSNET,
Input Signal Decoder 78 [ON] ®&Xi%, Decoded Signal LR RSIVET,

Symbol(PAM4) D4 :
Input Signal Decoder 2% [OFF] DX

Lower Eye Error (0 < 1): IR,
Middle Eye Error (1 < 2): W
Upper Eye Error (2 & 3): H
Middle/Lower Eye Error (0 < 2): FE,
Upper/Middle Eye Error (1 < 3): Eo3E)

Upper/Middle/Lower Eye Error (0 < 3): £

Input Signal Decoder 73 [ON] DLx

MSB Error : TR
LSB Error: A
MSB+LSB Error: Feth,

« BIN(MSB/LSB) %4 :
INS: Insertion Error (0 — 1) TR
OMI: Omission Error (1 — 0) i)
2
K7 —DF =% ON/OFF +5ZLi2&Y, Capture Data &RTU7T
DR D ON/OFF 3 TEET,

4-282



46 ED

% 4.5.3.1.5-4 FEC Symbol Capture % FI1E B4 (PAM4 £—F) (%)

&= HE BEBEEEHE
[5] | Move and Search XX T T LT —ZOF P LFHN R B LET,
Pattern: EEONRF—heq | Qy THRBETEES, AL (0,
1.2.3) THREL-IFEANERBLET,
Jump: FBELIZTRUVAR R — NI — I NVEBELET,
Head: Xy T T LT —HRE = DRI — I NV EBEILE
TO
Tail: XY T F Y LIT —INNE— DEBIRBICT—Y NV EBEIL
7,
Address: FBELETRLV A=Y VB8 £1,

Trigger Position:
NAERHE LT RV A — Y V2B EILET,
Forward Next: [Pattern] TRELIZ/RF—NZ—F T 2/3% — & HIHFIT
RZEL, RODST- GBI FONEIC— NV EBEILET,
Backward Next:
[Pattern] CTREELTZ/F—NZ—FKT D4 — %% ITIC
KB, RO l2 GBI E OALEI I — Y Ve BEIL £,

Line: Capture Data HRTVT D 1 1THIZVDOERREAEIEEL
3
Target: MBETHTT—DOFHERINLET,

BIN(MSB/LSB) O&x: MSB. LSB. All

[6] | Codeword Head XX 7 F ¥ LI=T —ZDOH7)5 Codeword DICHHABR L E T,
Position Jump
[7] | Error Search Hr T AT — DT —DOFEEZTEEL THRELET,

Search Mode:  fRRE—RZHELET,
FEC Symbol: FEC Symbol Hifir C=—% L £7,

Symbol: PAM4 Symbol ¥ T=7—%MBELE£T,
Bit: Bit AL C=7— &R L £7,

Continuous Error:

MFETHTT— DR ELET,

Search Mode ME&E & [
FEC Symbol 1~256 FEC symbols,
1 FEC symbol A7~
PAM4 Symbol 1~256 PAM4 symbols,
1 PAM4 symbol A7 v~/
Bit 1~256 bits, 1 bit A7 v
FE—% (=) B E (2) THRELET,
Target: MBETHT—OFEEZRINL £7, Viewer Mode O

Notation % Il L > GRINFEENEDVET,
+ Input Signal Decoder 73 [OFF] D54
Symbol(PAM4) ®&t&*:  Upper Eye. Middle Eye.
Lower Eye. All
BIN(MSB/LSB) OL: MSB. LSB. All
- Input Signal Decoder 7% [ON] D&
Symbol(PAM4) 35X BIN(MSB/LSB) D&

MSB. LSB. All

% : Search Mode T FEC Symbol #8{RL7-%6 , AHH IZFRENER A,
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% 4.5.3.1.5-4 FEC Symbol Capture % FI1E B4 (PAM4 £—F) (%)

&5 1EH FEREEEH
[8] | Capture Data RR™ | F¥ 7/ FxLicT —% (=7 —FREGATRER) BB (001.2,3) F
7 7ZIFE Yk (0. 1) THRERARSNET, =T —DRELLV ARV EITE Yy NI

T —OREANTY FRETHERRSNET,

Viewer Mode @ Format % [Pattern + Waveform] 2R E T 5 & .
PAMA4/NRZ /37— A A=V N KRS INET,

[9] | Capture #tRFR FXYTFYLIeT = RROTT— RPN FRENET,

First Error: AN =T — 5L E AT O 7T oy 7 BL TR ARER
IRENFET,

Last Error: KBTI =R LI ESFT 07 a0y BIOT R ARE
IRSIVET,

Total Error Counts:
BTy THY NI AR T — ey o MR R RLE
e

Total FEC Symbol Error Counts:
7y THYRLT-AE FEC Symbol =7 —#&h
UMEERTRLUET,

Capture Depth: v 7' FvLi=T —H¥ KOV RNVENERENET,

[10] | File XX 7T AR T = DIRAE, BROF 7 F ki RO AAHELET,
Save: YT FXFERT — A XX T F X LTI — BT 7 AV
BRAFCTEET, R 7 7ANVOREIILL FO LB TY,
Symbol(PAM4) Capture File (*.fscap):
Capture Data i CORE RO HFRRIMEHLET,
Symbol(PAM4) Capture File (export) (*.txt):
TT—IEME G AT NG = T 7 AN ERAFTEET, RAF
L7277 7A4/vid MU196020A . MU196040A . B L O
MU196040B @ Pattern Editor CTRtAiATel &N TESE

‘é—o
Open: MERTTANETHFAN TR YT T i REFER R TEE
T,
JEBE T3 fscap CHRIZLTIEX ¥ 7/ T v T —F it A I, fiE
BAEFRLET,
[11] | Codeword Position Codeword Pos: F¥7F¥L7=/¥—>2 D Codeword FEiENODONLEDFR
RENET,
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[10] [11]

Capture
e Cursor Addr 32576 Codeword Pos 7:32 Pattern Addr 7223366 Block ! 1
) Block Length  |65530 —u—[ ]
+0 +10 +20 +30
00032250 (TG 01 100TIT0011000001100110000000  ~ —~ [Z] mager rostuen s
00032280 | 110100000110000101001010110100 1 32 FEC Symool [2]
00032310 | 000000110110100110101000101010 1 over e
00032340 | 000110111000010010011111100101 I Vet 3
00032370 | 000110001001011101100000111011 | ctatoaiug(ein []
00032400 I 100111001001111000110101111000 !lrormat | pattern v|
00032430 | 011111111001000000001100101000 !
00032460 | 110011100100011100011111100000 ) e
00032490 | 0110101000100111f@100000101fflooo : 4
00032520 | 01100 1fl010010100001101101 1010 []
00032550 | 00000 1flloo1111100Mo01000110[0J111 D: e Ao
00032580 ! 010010110101000011100101001010 1
00032610 ' 001001100101010111101110100110 1
00032640 ! 000010000101000010111110010101 e [5]
00032570: 010010100101001110010010001111 [Pt J
00032700 100100111110011111010000100111 (TR (G )
1 [T )
00032730: 011011101000011110111011000100 \
00032760 | 010111000101110000000000110101 e _’_[6]
00032790 ;, 011011000001100110011100001000
1 I « < > >

00032820 | 101011011101101000001111100110 |[—”—J;”—”
00032850 | 001101000011000010011101100011

[\ -Error search

M

I« <« 1128 ™ L 1/FEC symbol
FirstBlock  Previous Block NextBlock Last Block
First E LastE Total Error Counts Total FEC Symbol Error Counts
Blck/adaress Blockiadaress Bt Emarotal Bits FeC Symiol o Ttal FEC Sympols | CaPureDepth [7]
1 32506 128 32576 1024 ‘ 8387570 1024 l 838756 8387570

(9] (8]

4.5.3.1.5-7 Capture Data [Em FEC Symbol Capture %% (NRZ E—F)

% 4.5.3.1.5-5 FEC Symbol Capture 32 FIEB## (NRZ E—F)

IHHE

HREEEH

Block Length

Block Length &/ R&IET, 1IFEC Symbol £IZii7=72 &y MIEIV#ET
iﬁ‘@

B 8M bits
Block Length = Number of Blocks

Trigger Position

N TR AL 23 0~Block Length O#iJH CHERRINET,

Viewer Mode

Notation:
Bin

Format: Capture Data U7 OFRFIEEYOREZ ET,
Pattern: 2 #E% (0. 1) OXFHIERR

Pattern + Waveform:
2% (0. 1) FRENRZ G HEAA—VIR

Error

Error bit ® LA (BRAR) NERSNET,

INS: Insertion Error (0 — 1) TRt

OMI: Omission Error (1 — 0) g

2
KT —DF =v 7% ON/OFF 52,128V, Capture Data F#x=U7T
DD ON/OFF 3 TEET,
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% 4.5.3.1.5-5 FEC Symbol Capture %X FHEB# (NRZ E—F) (i)

&= HE BEEEEHE
[5] | Move and Search X FXULicT —2OHnn 2 #H (0, 1) THRELECFIEMRKELET,
Pattern: RO/ — %40 | Ay TRETEET,
Jump: FBELIZTRUVAR R — NI — I NV EBEILET,
Head: X T F XYL T —F RN — DREFRICH — YV ERBE L E
T,
Tail: XY T F Y LIT — I — D BRI —Y NV EBEIL
\ij—c
Address: BELET RV ANLEIC—Y NV EBEILET,

Trigger Position:
N A ZH LT RL RS — Y V2 BEIL £,

Forward Next: [Pattern] TREL =2/ X — N —FT /8% — % Hi T
ICRFR L, RO TG BI3E DN BT —Y NV EBEILF
7

Backward Next:
[Pattern] TERELIZ/F— Nl —F T B —%1H%TF
IZIRFR L, ROl GBI T OMEIC—Y VEBEILF

j—c
Line: Capture Data Zn=U7 O, 1 TV DERTREE
BELET,
[6] | Codeword Head XX 7 F ¥ LI=T —ZDOH7)5 Codeword DICHHAHBR L E T,
Position Jump
[7] | Error Search HETHTT— ORI —DOEEER T L TREBELET,

Search Mode:  MBEE—NZfELET,
FEC Symbol: FEC Symbol i C=7—% kL £ T,
Bit: Bit AL T=7— &R L £7,
Continuous Error:

BT HTT— DOl EERELEd,

Search Mode D& E & [
FEC Symbol 1~256 FEC symbols,

1 FEC symbol A7~
Bit 1~256 bits. 1 bit A7 >~

Fte—8 (=) F3UE (2) THELET,
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% 4.5.3.1.5-5 FEC Symbol Capture %X FHEB# (NRZ E—F) (i)

5= IHH FEREEEH
[8] | Capture Data KR= | F¥ 7 F i (=7 —HREZACRES) 2 2 #H (Bin) THERSN, =
7 F—NRAL-E Y NI T —OFRENT 5 THRRESNET,

2 W F RO LT, Viewer Mode @ Format % [Pattern + Waveform] (2
RIETDHENRZ = A A= NFTRENET,

[9] | Capture #tRFR FXYTFYLIeT = RROTT— RPN FRENET,

First Error: AN =T — 5L E I O 7Ty 7 BLOTRL ARER
IRENFET,

Last Error: KBTI R L ESFT O 7T oy BIOT R ANRE
IRSIVET,

Total Error Counts:
BTy THY NI AR T — ey o MR R RLE
e

Total FEC Symbol Error Counts:
27y THYRLT-AF FEC Symbol =7 —#&h™
UMEERARLUET,

Capture Depth: v 7' FvLi=T —H¥ KOV RNVENERENET,

[10] | File XX 7T HfERE T = DRATE, BROF Y7 F ki RO AAHRELET,
Save: XX ST RERT — A Xy T T LR F—2 BT 7 A VIT
BRI CEET, RIFET7 7 ANVOREEIILL FTO LBV T,
BIN(NRZ) Capture File, HEX(NRZ) Capture File (*.fncap):
Capture Data H[fi COREROFRRIMEHLET,
BIN(NRZ) Capture File (export), HEX(NRZ) Capture File (export) @
(*.txt):
TT—IEMEBG AT NG = T 7 AN ERAFTEET, RIF
L 727 7413 MU195020A . MU195040A .
MU196020A . MU196040A . ¥ £ Y MU196040B O
Pattern Editor CatAiATeZ LN TEET,
Open: MERTFANEFHFIAN TR YT T it REBFER R TEE
e
LR fncap THRAFLIEF YT F ¥ T — X &t riAr,
RERARRLET,

Z
7
Y

1
v
E|
Ve
D

b}

[11] | Codeword Position Codeword Pos: F¥7F¥L7=/¥—>2 D Codeword FEiENODONLEDFR
RENET,
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#4FE

TN =g DI

« PCle6 FEC Symbol Capture E—FB (PAM4 E—F TOHH 1T AJRE)
F—H X7 F ¥ Li=tk. [Capture Datal 2% >vF 4 5L, Capture Data [
HRFERINET, Frv 7 FX LIzl Y — TRl 7—%, £ =7 —0
R ODD I U TERLET,

PAM4 E—RFTlI oA (0. 1. 2. 3) FiE 2 #EHTT —ZR1FrRrSNET,

2
+  ZZ T Capture Mode 7% [PCIe6 FEC Symbol Capture] ®&&o
it R E R B A FEARIZHBIL £, Sync Mode Capture E—RE[FT
FERE DI ERE L F5,

CRE— R FRAHET STl T A TR

— MU196040B-w43 FEC Analysis for PCle6 I T15

— BERT for PClel-7. BERT for PClel-6 Forced Link 77V
r—arPNRESin, PAM4 E—RIZU0EZ LTS

[10] [11]

Capture
Block 1

MSB:  Cursor Addr 2097324 Flit FEC Symbol Pos 2041:67:MSB  Pattern Addr 851244

Blocklength 4194304  —PAMd-Symbei—— [1 ]

H___H___8__ 2 H6_ _ 0 _ _ w24 ______ > :
02097216 Ms8 [ [1010Jo110Jt110f00 0110011100 Y | Tz teion | E | e =Crze [2]
02097216 LSB : 1011001011111 0100[11100011 1 67 TFEC Symbol
02097240 MsB | (00 11fo1o0t1o0fior11fi101ft101 : D :
02097240158 | [0100fo1111100[1100f0001f1101 {8 (Rciston (anvsanser ) [3]
02097264MSB:101111100110000111111000 | e T -~
0209726418 | 10 00f0001flto1o1100f11011017 [ L Y
02097288 MsB | 0010111111001 00ft000f111 1 : (Emor - Raw signal
0209728818 | 0101f1101o1o01ooo1fr1101ffo111 ]
02097312MSB:111100110100 111oo1rffrora D s om [4]
02097312158 |, 01 1 1[@1 0 11 oofo110f0001ffi100
1
02097336 MsB 1 [1001fJo100foo10ft101fo110fo101 it J
0209733618 | [1001Joo10t100f0110[1110f1011 ] .
02097360 MSB : o100foo10offtoocfor1ofiooft11i 1 _[5]
02097360158 | 101101011 100/1111fo1 00|01 0] |
1
02097384Ms8 | [11111101ooo1fr1100f1100f1111 ]
02097384158 | [oo10fo101too1r1100f0111foo11 [ :
| B
02097408 MsB |, 0o 11t101ffo1o01f1111f00 100101 [ [6]
1
et RSO N K R (O R T
_______________________________ _Error Search .
First Block  Previous Block Continuous Error | = || 1|FEC symbol
B, . et N rger i - —7]
wss| 1 | 112160 1| 3515240 20 | 4194304 P > m
] ) T ear 0| 194308 J J J J

L}
9] (8]

4.5.3.1.5-8 Capture Data @ PCle6 FEC Symbol Capture %€

ol
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% 4.5.3.1.5-6 PCle6 FEC Symbol Capture 5% I8 B 5

&= I5H FEREFHE
[1] | Block Length Block Length 7&K R&IET, 1IFEC Symbol &IZii72720 ey MITIVHET
E3x a8
_ _ 4M symbols
Block Length = < b er of Blocks
[2] | Trigger Position N TR AL E DY 0~Block Length O#iPH T Flit X0 FEC Symbol HLf7
WEHR LN RESNET,
F7-, FIRL TS Block D4 Flit i F RSN ET,
[3] | Viewer Mode Notation: Symbol(PAM4), BIN(MSB/LSB)
Format: Capture Data Zn=U7 OF R FIELZUVEZET,
Pattern: 0. 1,2, 3 DV ANFIR, ok 2 5 (0.1 &R

Pattern + Waveform:
Symbol(PAM4) D&
RNV FEIRE 4D PAMA 55 A A=V R
BIN(MSB/LSB) Ol
2 ¥ (0. 1) #RENRZ G HAA—VER
Pattern + ECC Group:
Symbol(PAM4) DLx:
VRNV FRE 3 DD ECC Group A A—V KR
BIN(MSB/LSB) OLx:

2 #% (0. 1) #Fré 350D ECC Group A A—
TR
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% 4.5.3.1.5-6 PCle6 FEC Symbol Capture 53 EIEB 3l (hx)

IHHE

HEREEEHE

Error

Error Symbol £72i1% Error bit ® FLAI (6 BA) NFEREINET,

Input Signal Decoder D% E 2L ~>T, PAM4 Symbol Error ® M5 (5
AR) EZANVNEDVET,

Input Signal Decoder 7% [OFF] ®&%(X, Raw Signal FER_RSNET,
Input Signal Decoder 7% [ON] ®&Xi%, Decoded Signal L& RSIVET,

Symbol(PAM4) D4 :
Input Signal Decoder 7% [OFF] D&

Lower Eye Error (0 < 1): R
Middle Eye Error (1 « 2): oy
Upper Eye Error (2 < 3): H

Middle/Lower Eye Error (0 < 2): F&h,
Upper/Middle Eye Error (1 « 3): ok £,

Upper/Middle/Lower Eye Error (0 < 3): £

Input Signal Decoder 73 [ON] DLX

MSB Error: i
LSB Error: D
MSB+LSB Error: Fe o,

+ BIN(MSB/LSB) ®OG4A:
INS: Insertion Error (0 — 1) TR,
OMI: Omission Error (1 — 0) T
K7 —DF =v7% ON/OFF 752,12k, Capture Data #ARTUT
DtaF D ON/OFF 3 TEET,
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% 4.5.3.1.5-6 PCle6 FEC Symbol Capture 53 EIEB 3l (hx)

&= HE HEREEEH
[5] | Move and Search X7 FxLieT —HOF LTI EMRBLET,

Pattern:

Jump:
Head:

Tail:

Address

FEED/RE— %« | Qn THRRTEET, VR 0.
1.2.38) THRELIZXFEAIZHMEBELET,
FBELETRLARAY — NI — I VA BEILET,

X T F Y LI T — R — DEBHIZ I — YV ERBE L F
To

XX T F X LT —HRE = DI RIII— NV EBEIL
3

HBELLETRLVAIZ—Y L ABEILET,

Trigger Position:

NAERH LT RL R —Y LV EBEILET,

Forward Next: [Pattern] TERELTZNAZ— NI —E T 57— % HIiTIZ

BB ool IF OB — Y NV EBEIL£1,

Backward Next:

Line:

Target:

[Pattern] TERELT/\F—NZ—ET D F— %% I
R, Aol 813E OALEIC T — Y VE BB L £,
Capture Data £RTIT D, 1 {THIZVDORFEAEIEEL
\i‘é—o

T HTT7—DORFHZEIRLET,

MSB. LSB. All

Flit Jump

XX 7T LIzT —ZOH)5 Flit OEEEZ1L SKP Interval T AZINS
SKP OS THEIENS Flit 7y 7 OSEiEIc vy 7 LET,

e Flit7wyr )

Flit 7 27D 55
SKP Flit Flit Flit SKP
(O] 0 1 X 0s

¢« SKPInterval ]

\ Flit D 5EEH

|<: #&WO Flit DAYy 7 LET,
<<: ONEDHEIO Flit 7y 7 OGEEIC Y 7 LET,
<: O[O Flit OFFEIZY v 7 LET,

o OEDSED Flit O Y7 LET,
>>: OO Flit 7ay IO v 7 LET,
>|: O Flit OFEICT YT LET,
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% 4.5.3.1.5-6 PCle6 FEC Symbol Capture 53 EIEB 3l (hx)

IHHE

HEREEEHE

Error Search

BT AT — 0TI — DA T L THRBELET,
Search Mode:  MZRE—FEZIEELET,
1b/1b Encoding: 1b/1b Encoding Symbol ¥\ C=F7—% B L £7°,
FEC Symbol:  FEC Symbol BA7 T=7—& ML £7,
Symbol: PAM4 Symbol Hfii C=7—% KL ET,
Bit: Bit i C=7—Z MR L E£7,
Continuous Error:

BRI T — Dl AR ELET,

Search Mode M %7€ & [
1b/1b Encoding 1 ~ 256 1b/1b Encoding
symbols,
1 1b/1b Encoding symbol A
T
FEC Symbol 1~256 FEC symbols,
1 FEC symbol A7 >~
PAM4 Symbol 1~256 PAM4 symbols.
1 PAM4 symbol A7 v’
Bit 1~256 bits, 1 bit A7 v’
FMa— (=) F3PlE (2) THELET,
Target: RERTHTT— DA BIRUET,
Search Mode 7% FEC Symbol 72/ 1b/1b Encoding D&
All
Search Mode 7% Bit D35
MSB, LSB, All

Search Mode 7% PAM4 Symbol D54
Input Signal Decoder 78 [OFF] D&
Upper Eye, Middle Eye, Lower Eye, All
Input Signal Decoder 7% [ON] DL
MSB, LSB, All
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% 4.5.3.1.5-6 PCle6 FEC Symbol Capture 53 EIEB 3l (hx)

&5 1EH FEREEEH
[8] | Capture Data RR™ | F¥ 7/ FxLicT —% (=7 —FREGATRER) BB (001.2,3) F
e 7ZiTeyh (0. 1) TERRSNET, =T—NRAEL VR VEIFE Y MIT

T — ORI e CRIRINET,

+ Viewer Mode ® Format % [Pattern + Waveform] (2% E T D&,
PAM4/NRZ /7 — 2 A A= NFRENFET,

+ Viewer Mode ® Format % [Pattern + ECC Group] ([Zi%E T 5&, FEC
Symbol 2 T ECC Group ([ZXEIGNToA A=Y NERSINET,
4% ECC Group lZR DI A/3F S ET,

ECC Group A: H
ECC Group B: w1,
ECC Group C: fkta

[9] | Capture #tRFR FXYTFYLIeT = RROTT— RN FRENET,

First Error: AN =T — 5L E I O 7 vy 7 BX TR ARER
IRENFET,

Last Error: KBTI R LI EFT O 7 a0y BIOT R ANRE
IRSIVET,

Total Error Counts:
BTy THY NIRRT — DT M E R R LE
T
ECC Group Error Counts:
27 uy 7 Chvr iz ECC Group ZEDAF FEC ES
Symbol =7 —¥&FRLET, (5
Capture Depth: F¥7F ¥ LizT —HEEROL U RAVEBNFEREINET,

Z
7
Y

1
v
E|

Ve
D

b}

[10] | File XX 7T HfERE T = DIRAE, BROF Y7 F ki RO AABELET,
Save: XY ST RERT — A Xy T F X LT RF—2 BT 7 A VIT
BRIFCEET, RIFET7 7 ANVOREEIILL FTO LBV T,
Symbol(PAM4) Capture File (*.pcie6cap):
Capture Data i COREROHFRRIMEHLET,
Symbol(PAM4) Capture File (export) (*.txt):
TT—NEMEBZ AT NG = T 7 AN ERAFTEET, RAF
L7277 74/vix MU196020A . MU196040A . B L O
MU196040B @ Pattern Editor CTrtAiATel &N TESE
TO
Open: RERTTANETHFIAN TR Y T i REFER R TEE
.a—‘
JERET7-A peie6cap TIRIELIZX X7 T ¥ T — X & Hi A
I AERAERTRLUET,

[11] | Flit Position Flit:FEC Symbol Pos:

XY S F LI — NN &7 By 7O HEEAD Flit %
0 Flit HEL7=EEDNLE% Flit & FEC Symbol HALTF
i—\‘]\/\iﬁ—()
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Error Mapping & &
Capture Mode % [Sync Mode Capture] |Zi%EL TT —#%HiAteL, Error
Mapping B[HZ R R TEET,

T —HEX %7 Fx#% [Error Mappingl %%>F 3 5&, Error Mapping i
MFERINET, ¥ 7 T Y LR T — 0 OTT— AR ERELOT VX
I FY T T XLIET oI DA A=V NRRSNET,

PAM4 E—R T v RN TT—% NRZ E—RFTIEIE YT —%2FRKRLET,

2
AHHEIL Capture Mode % [Sync Mode Capture] |Za%ELIZE XM
Hl¢&%7 ., [Raw Data Capture]. [FEC Symbol Capture]l. F7=I%
[PCIe6 FEC Symbol Capture] (ZR%ELZEXITIIMEHTEERA,

[?] [?,] [zlt] (5] [6] y [7]. [8]. [9]

| Capture ErIor Map
Searc

Error

arch. - T== \
s ) EsE—11
@over  middie [ Uppdr : 1
: = 0 vscerower @ uppermasde | RIS e ()
)| . R ' '
Bocktangtn || 270 oyl
= ol

—[10]

4.5.3.1.5-9 Error Mapping E&E (PAM4 £—F)
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% 4.5.3.1.5-7 Error Mapping X EE B (PAM4 £E—F)

&= I5H FEREFHE
[1] | Position A=Y MBS RPN FRSNET,
Symbol Pos.: ;rz DI FEEENL DI — I NALE DN RNV TERSINE
Row: Error Mapping /R YT B0 — )L OHfES AL E
T CTERRSNET,
Column: Error Mapping R/RTUTIZHT 50—V )V ORE T AALE
DHELTERARSIVET,
(2] | $EK-HE/ N FERFRBEE ALK, MU ET,
JER (®): 2. 4., 8 1%
fa/h (&): 1/2, 1/4, 1/8
2
1fEFRARDOEE 1 dot 73 1 symbol #FRLET, 1/2 5D EXD 1 dot 13 2
symbols &KL £ 7,
[3] | Search T —I NALENOTT — RN BB LET,
ERZ () BUENLENS BT —HFLWTT — 2R %R
TRy (Ce]): BUEALENS TG T—FENWET —%2 %R
FHARZy (=) BUEALENOA F M T—FENWTT— %2R
Ry (C2): BUEMENSLE H M T—FLNTT — %R
[4] | Error Error Symbol O MG (4 AA) BERARSNET, =7 =N R0k

BCRRINET,
Input Signal Decoder 28 [OFF] OLX

Lower Eye Error(0 < 1): R
Middle Eye Error(1 < 2): ey
Upper Eye Error(2 < 3): H
Middle/Lower Eye Error(0 « 2): FE A,
Upper/Middle Eye Error(l < 3): (o)

Upper/Middle/Lower Eye Error(0 <> 3): %8

Input Signal Decoder 7% [ON] DLX

MSB Error: TR,
LSB Error: A
MSB+LSB Error: FEf,

Az
Error Mapping &RV 7 Zifi/NRRLTEE 1 dot 1T 2 FSELL Eox
T=NEENDGA L JKEATRRSNET,
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% 4.5.3.1.5-7 Error Mapping X EEB M (PAM4 E—F) (=)

&5 I5H P REFEM
[5] | View Length Error Mapping /R V7 DT —XFROPT VIR EEZRELET,
256 symbols~Block Length., 8 symbols step
[6] | Block No. #1795 Block DF HARINLET,

4.5.3.1.5-1 ® Number of Blocks DfEF THETEET,

[7] | Number of Captured | ¥¥ 7" F¥L7=7 a7 N ERREINET,

Blocks
[8] | Block Length Block Length N #/RENET,
_ 4M
Block Length = Number of Blocks
[9] | Trigger Position Nk AL EE DY 0~Block Length O#ifH CHARINET,
[10] | Error Mapping &/~ | 7 RyZZ EIC=T7— ORI EN AN R RSILET,
=7
[11] | File Open Capture Data B[ CIRAFLIZHE R T 7 A V& e #+iA AT Error Mapping &
RaRRLET,
JEBRT-7Y scap TIRAFLIEF ¥ 7 F ¥ 7 —4 (Symbol(PAM4) Text) % @i iA
Ir | fERERRLUET,
2

Capture Mode 7% [Sync Mode Capture] @ & =2 [Raw Data
Capture] TX¥ 7 F ¥ LIz Z—0 D77 A)VEHLLE, ©T7—[FHRMNIE
LSERSIER A,
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1] [3] [4] [51  [6].[71. [8]. [9]
;’ Capturg Error Map =
| o= et i —— —) [ [11]
| o T E‘:g‘ o 128) | [ciose
| ’ _E:JT P—— : __] 7 = - Block Length : S 536 k:ut:
[2] ‘ :\ __?_ _Q:_ _u\l: View Length 256 Trigqe’PaSlllun:_ - _2 _b“,:
. B
—[10]
=
1 '{ . ~ -

4.5.3.1.5-10 Error Mapping E & (NRZ €—F)

% 4.5.3.1.5-8 Error Mapping (¥ FHEB## (NRZE—F) ;
&5 EH HReaE 4
[1] | Position By M RS ET, !
Bit Position: Ty I RN D — I AN ENE Y M CERSINLET, E
Row: Error Mapping 2750 7 I2BH 60— Lot E | 7
PTTFERENET, 5
Column: Error Mapping #RTU7ICBF L0 —Y Vo hmnrE | 1F
DHFLCERRSINET,
(2] | PR/ FERF R E ALK, M LET,
PER (®)): 2.4, 8%
fi/h (R): 1/2, 1/4, 1/8
A
1EEROEE 1dot 28 1 bit Z2RLET, 1/2 5D LED 1 dot 1 2 bits
ERLET,
[3] | Search B—Y NALENOTT—RAEMEZRBLET,

bRz (L) BUEALEND L5 T—FiTWTT — &R
TRz (L) BUEGLEND TR T—FEWTI—%2 MR
FaRg (1) BUENLEGA TR T LW T — 2R
Rz (L) BUEGLENGE T A T—EFITWT T — 2R
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% 4.5.3.1.5-8 Error Mapping X EEB M (NRZ E—F) (%)

&= HE BEBEEHE
(4] | Error Error bit ® LA (2 7RA) NEREINFT, =7 =N Y MNIKE TER
SnFET,
INS: Insertion Error (0 — 1) i)
OMI: Omission Error (1 — 0) D
INS/OMI: Insertion and Omission Error ¥
it
Error Mapping &/r =7 Zffi/ N RL72EE | 1 dot 12 INS & OMI @
W FOTT—NEENIHEIL, FETERINET,
[5] | View Length Error Mapping /R V7 DT —XFKROPT VRN EEZRELET,
256 bits~Block Length. 8 bits step
[6] | Block No. FRTDHTu I OFFEHRELET,
4.5.3.1.5-1 ® Number of Blocks D F TR E CTEXET,
[7] | Number of Captured | ¥¥ 7" F¥L7=7 oy /N ERREINET,
Blocks
[8] | Block Length Block Length N #/RENET,
_ 8M
Block Length = Number of Blocks
[9] | Trigger Position RN AR LB 237 17 O Yz 8E 0~Block Length O#iH CHE /RSN ET,
[10] | Error Mapping # R | 70y /LIl T—DO RN E NG E RSN ET,
=7
[11] | File Open Capture Data Wil CIRAFLIZRE 7 7 A V&5t A#iA AT Error Mapping #i&

RERRLET,

PEEEF2 necap TIRAFL7CF ¥ 7' F v 7 —%# (BIN Text, HEX Text) A i/

AT FERERRLET,

2
Capture Mode 7% [Sync Mode Capture] @ & x|Z [Raw Data
Capture] THx¥ 7 F ¥ L2 Z—2 DT 7 ANEFLE, ©T—FE#HNIE
LLERSNER A,
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45316 Logging&® 7
TT— T I AEROGERETHIENTEET, FHELZE Y =T —F 1Ty
VIRV xT—% Cycle THRELTZRFH I LIZFEELET,

% 4.5.3.1.6-1 Logging #7 D% E - K RIEH

IHH E5EA
Logging OFF. ON: #£/-5% [ON] (29 5LnxX 7 %iaL£9,

Clear: a/ R OFREZ)V T LUET,

Save: nJHERE T 7 A NRTFLET,

Cycle Ol RN THVAINVERELET, TA2VE 5 B~1
RE O TR ETEET,

MEEEOKE | v/ 2zl 50ER H 2 ®IRLET,

F7- BIRU-E B3 E Y A7 0D ER ek T BEZe 78 IR 23
FRENET,

07 DFRR ERUIZHIE T B ORAERZ LR RP TSN ES, nr
D RFREUE 100 000 T,

Capture | Logging | Misc1

__BERJSER Logging

Set ALL ON Remaining Time: 0 day 15:25:35

ER(Symbal) ER(BIt) ER(MSE) ER(LSB)
Ecisymbol) [ETE EC(Bit) EC(MSE) Ec(LsB)
Clock Loss Sync Loss ON

~Llog

Z
7
Y
1
v
=
>
)
1B
(5

|3 I

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 B
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
S

4.5.3.1.6-1 MU196040B Logging #7 (PAM4 £—F)
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45317 Misc1t 27

NE—=2 =l A D AREL £, Bl EOA BB L0 D

HA#®# 4.5.3.1.7-1 IT/RLET,

By

AxX A

#£4.5.3.1.7-1 Misc1 4T DHXRFEIER
IEH &5 BA
Pattern Sequence R ARF— L DZAG HFIEOREEZLET,
AUX Input A REDOR EELE T,
AUX Output B s sEDR EELET,

Confidence Level

FHE DD Bitrate Zi% ELET,

_Pattern Sequence _
Pattern Sequence Repeat w | Source 1 v
AUX Input
AUX Input External Mask w| Vth OV -
AUX Output
AUX Output 1/N Clock -
64 | Clock
_Confidence Level
Baud Rate Unit1:Slat7:MU1960 204 V| - 12.500 000 | GBaud
e
4.5.3.1.7-1  MU196040B Misc1 247 (PAM4 £—F)
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4.6 Noise Generator

4.6 Noise Generator

4.6.1

MU195050A

MU195050A Noise Generator (LL T, MU195050A &FEOVET ) X,
MP1900A ([ZHNJE FIREZR T T 7 A Y 2— /LT3, MU195050A 1%, Common
Mode F L8 Differential Mode DIESLIE /AR, 23R T AN/ A X &3S
¥, /2. MU195050A @ External Input ¥ EDUINEZ T, A&z
T —2E FIER LI AR EE L THAILET,

MU195050A Ol Eiz /R UET, BiEOFEMIZOWTIEL, A AT —r
NTEBIR LTI, A AP —2 A~V RO FFIETFRRTAIENTX
iTO

. Z 2y F LT O/ S—Y %2y F 55,
<~ ZBETIIE R Lo N—YE2 A7)y T D,

[8] Noise Generator

)
" Data Output 1

Data Input 1

Data Input 1 Ext ﬁ Data Output 1
——

External Input | |

External Input

o G O3
4 mVpp
| 2.000 GHz

N s

0.200 mvVrms
Data Input 2 Data Output 2
Data Input 2 A~ Data Output 2
1
Presets |Manua| |v|
Amplitude Frequency Band
| 10 | mvpp | 100 | MHz |Low |v|

4.6.1-1 MU195050A #i|#HE mE
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46.1.1 {&{FEME

(1]

(2]

(3]

(4]

(8]

[8] Noise Generator

Fan)

Data Input 1
Data Input 1

7
_
External Input
External Input

A\ 4

Data Input 2

- G
AN

= Data Qutput 1~

{ J|

4 mvVpp

R =t

0.200 mvVrms

\

Data Qutput 2

J_| Data Output 1
<

Data Input 2 _,‘-.\ Data Output 2
hvy

5 EE———
: Presets |Manua| |v| :

4 1
: Amplitude Frequency Band :
1 ; ' — -
: | 10| mvpp | 100 low |v| i
! :
J 1
0 1
[ 1
! > !
| > |
l 1
l 1
' 1
e o i _i

i
X 4.6.1.1-1 MU195050A &{EEE

[6]

[7]
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4.6 Noise Generator

= 4.6.1.1-1

MU195050A & kB E—&

A

HERE

Ext A&

External Input DAY 72 ELET,

CM AR%

Common mode noise DA A7¢ [8] I[ZFEHIER EHE H 2R RSEFET,

Presets

Common mode noise @ Preset BAUARDHNLERINT D0, F-
1% [Manual] ZZRL THMEEZASILET,

Amplitude. Frequency D¥fE A 123 AJHE T,
Amplitude 100 mV, Frequency 400 MHz
Amplitude 150 mV, Frequency 120 MHz
PCIe5:  Amplitude 150 mV. Frequency 120 MHz
PCIle6: Amplitude 76 mV, Frequency 120 MHz

Manual:
TBT3:
PCle4:

Amplitude

Presets 7% [Manuall O&X|ZRETEXET,
FEFFA: 0~250 mV. 2 mV step

Frequency

Presets 78 [Manuall OEXIIFRETEET,
FRE#IPH: 100~1000 MHz, 1 MHz step @Low Band ¥
1~6 GHz. 10 MHz step @High Band ¥

DM RZ

Differential mode noise DAL A7 & [8] IZFEMBRTHEE 2T RS E1,

Presets

Differential mode noise ® Preset Hi#UARD HNLEIRT D0, F
7213 [Manual]l &N THEE A DLET,

Manual: Amplitude, Frequency O EA I3 7 RE T,
PCIe3: Amplitude 16 mV, Frequency 2.1 GHz
PCIe4: Amplitude 16 mV. Frequency 2.1 GHz
PCIe5: Amplitude 10 mV, Frequency 2.1 GHz
PCIe6: Amplitude 15 mV. Frequency 2.1 GHz

Amplitude

Presets 7% [Manual] ®EXIZERETEET,
FHEHF: 0~200 mV, 0.1 mV step

Frequency

Presets 78 [Manuall DEXIIFRETEET,
RERF: 2~10 GHz. 10 MHz step

WN RH*

White noise DA A7 & [8] IZFEMEREH H 2 TS ET,

Amplitude

RERF: 0.2~25 mVrms, 0.2 mVrms step

CH 5!l Noise
BRAA T

Datal. Data2 (ZEIIN4% Noise DEZERZHIHL £,
INSITEEBL TEMELET,

Noise & &
AvF

Datal. Data2 \ZFI09 % Noise fE5Z CM/DM > WN 73O & IRLET,

R E YT

[1]~[4] ZEIRT DL TEHMBIE N ATRELRDE T,

*

MU195050A-x01 A
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4.6.2 MU196050B
MU196050B Noise Generator (UL I, MU196050B EMEONET, ) I,
MP1900A ([ZHNJE AT HER T/ A FY 2—/L T3, MU196050B 1Z. Common
Mode 3L Differential Mode D IEFEH /A X 2R AT ET, /-,
MU196050B @ External Input % f-&DUIVEX T, AShiz7 —2 {5512
R LT AR EEELTHILET,

MU196050B O ma R L ET, WimmOFEMICOWTIE, A A7) —r
NTEBRLUTLIEEN, AL AZ) =~V 1T RO FIETERTHIENTE
3

. H R F U TCHBHEHE EONR—YE2 T 5,
<D AEETCIXEE Lo R—Y R A7y 75,

[8] Noise Generator

External Input
External Input —" Noise Output
Noise Output
4.000 mVpp C
Presets |ManuaE v
Amplitude Frequency Band
| 10| mvpp 120 Mz [Low  |v|
[

X 4.6.2-1 MU196050B & m@
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4.6 Noise Generator

46.21 #E{FEME

[8] Noise Generator

3l Of
(] , o ki L
External Input ‘ f
External Input " NoseOuput
¥ Noise Output
(2]
3] 7 4.000 mV
- pp
et —e—
- Y
| Presets |Manual v i ‘7
i Amplitude Frequency Band : 5
1
I 10 \Y 1
: mvpp 120 MHz (low || | Jr
! ! |
1 | ~
| ! g
5 : > I N
51— : 5
| : o
jﬁi
o=

X 4.6.2.1-1 MU196050B #&{F & &
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% 4.6.2.1-1 MU196050B {&{FEIE—&

BTR

HaE

Ext A&

External Input D4 A7 &#FHEL£7,

CM AR%

Common mode noise DA A7¢ [5] \[ZFEHIER EHE H 2R RSEFET,

Common mode noise @ Preset BAUARDHNLERINT D0, F-
1% [Manual] ZZRL THMEEZASILET,

Amplitude. Frequency D¥fE A 123 AJHE T,
Amplitude 100 mV, Frequency 400 MHz
Amplitude 150 mV, Frequency 120 MHz
Amplitude 150 mV, Frequency 120 MHz
PCIle6: Amplitude 76 mV, Frequency 120 MHz
PCIe7: Amplitude 76 mV. Frequency 120 MHz

Presets

Manual:
TBTS3:
PCle4:
PCle5:

Presets 7% [Manual] OEXIZERETEET,
FXEHIPH: 0~250 mV, 2 mV step

Amplitude

Presets 7% [Manuall OEX|ZRETEXET,
ax E i 100~1000 MHz, 1 MHz step @Low Band
1~6 GHz. 10 MHz step @High Band f

Frequency

DM R &

Differential mode noise DA, A 7¢ [5] ICFEMBRTHEHE ZFRIEET,

leferentlal mode noise @ Preset BEUAND FNLEIN T D, F
T [Manual] &R L CEEAEAFILET,

Amplitude. Frequency D¥E A )23 AJHE T,
Amplitude 14 mV, Frequency 2.1 GHz
Amplitude 14 mV. Frequency 2.1 GHz
Amplitude 20 mV. Frequency 2.1 GHz
PCIe6: Amplitude 15 mV, Frequency 2.1 GHz
PCIe7: Amplitude 7.5 mV, Frequency 2.1 GHz

Presets

Manual:
PClIe3:
PCle4:
PCle5:

Presets 7% [Manual] ®EXICERETEET,
X EHIPH: 0~200 mV, 0.1 mV step

Amplitude

Presets 78 [Manuall DEXIIFRETEET,
RERF: 2~10 GHz. 10 MHz step

Frequency

CH 7 Noise
BIRNAA VT

HIN42% Noise OERZHIHL £,

R E YT

[1]~[3] ZEIRS DL TEEMBEN ATRELRDE T,
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4.7 Re-Driver

4.7 Re-Driver

471 MU196060A

MU196060A 32G baud NRZ/PAM4 Re-Driver (UL F. MU196060A EFFONE
9, ) 1%, MP1900A (ZHN AJRE72 7 T/ A BV 22— /L TF, MU196060A I,
ED @ Equalizer MEREFR{LA HAYEL TRV, PAM4 PPG X1 PAM4 ED %
7213 STED LD A A HHEITLY PCle Genb BL N Gen6 B UEHLO I E % T
BHLET,

MU196060A OHlEE EHZ X 4.7.1-1 {TRUE T, BEOFEMIZOWTIEL, 4o
AIN—2 ~ VT RB B TLIEEN, AT =~ LT, RO FIETERT
DHIENTEET,

. ZyF LB EO/R—=Y%d T 45,
~ U ABAECILE R O R—YE A7) 7T D,

7
7
Y
] 7a
—_— Clock Output ]
v
Data Input — —_— l Data Output 3
W 'S | Data Output Y
' ®) D
Off On
%”E
_Egualizer
CTLE |'off |v| ‘ 0 ouu\\ dB

_Clock RecoveryforSSC___ g

Baud Rate '\.-'ariable |v| — | 32.000 [J[J[J“ GBaud

L Tracking |’OFF |v‘ |

4.7.1-1 MU196060A #I|#HE mE
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4.8 BHEAITE

H 8 THEEE T, PPG & ED %4 H U7- & FEH T REZ BRI £, BRI
EEVEA | HE OFAAIZIZ MU195020A & MU195040A A1 AL £9,
AUTO MEAS.Hf&Fr~35121%, 13.1.2 WmErOU0Ez ik 25K
TLIEEY,

4.8.1 Eye Contourfl|5E

Eye Contour MEHREIX, B h=T—L — DO A <HEIE T, Lo
DOy hTTF—L — R COREREREZHNT IO T — L — O & A HEE
L. 1E-6 7°5 1E-20 £ TOE v hTT—L —MEEBREHI & F9,

A
WRDOYE1E, Eye Contour HIEN TEEH A,

L TWAEY 2—/L7) MU196040A DA

EHL QWD EY 22— MU196040B-2z41 N WA

[Miscl] #7 (14.4.1.1.6 Miscl #7 | /) @ [Pattern Sequence]
2 [Burst] O%E&

[Auto Adjust] 7% [ON] OFE

[Result] #~7 (14.5.1.1.1 Result #7 | &) @ [Auto Sync] 23
[OFF] o34

(Input] %7 (14.5.1.1.4 Input #7 | 28R) 27 N —E 7LD

AN
=1

(Input] #7 (14.5.1.1.4 Input #7 | Z ) @ [Clock Input] 2%
[CDR] ©%é&

MU195040A/MU196040B @ [Pattern] %~ C Test Pattern (Z
[HSSB Datal ##RL TWH55

TTVr—a = LN —D | D Eye Contour EfA &R
SNET,

Eye Contour MifEZ LA FIZRLET, BEOFEMICOWTIX, A AT —0
NTHEBIRLUTLEIN, A7) =2~ RO FETCRERTAIENTX
i—a—o

. 2y F LBl ED/R—=Y 22T 45,
~ U ABEVECILE O —Y 270D,
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4.8 HBEWE

Standard BERT for Sl

Application Selector

Eye Contour [ PSS SEr" M Siop File _ Display _

Standard BERT for Sl

—Eye Contour .
Condition | Mask Judge | Result
i e

) Input Signal |NRZ
g Max: 4.000V Step: 800mvV S

Anritsu \

Slot6-1 ED

Slot6-2 ED

Auto Search |’Cnarse |v|
Measurement Point |‘B |v|
Lower Measurement Ratio |‘1E-7 |v|

Highlight Error Threshold .

Frequency: 12 430 000 kHz Max: 1000mUI Step: 200mUl a Mask ! w

_ Marker . Status
ON/OFF Select 1
——muUl —mV

(e . o e ™ =

&Marker: = mUl -V 5 - .
] |patestime || [ 2022/07/07 18:40:41

Cursor |Free

BERT  AUTO MEAS s = & w) Anritsu

X 4.8.1-1 Eye Contour 47

Standard BERT for SI

Eye Conrour [WBSSSian | [(NMESTSi6p"  Fle _ Display Application Selector

Standard BERT for Sl

Eye Contour | Mask Edit

_Eye Contour

"S\otﬁrl ED|V‘| Mask |'Ed\t1

5 Max: 0.400V Step: 80mV f'

0 No. Phase (mui) Th[f‘f\f?,"‘d [a]
Anritsu

Frequency: 12 430 000 kkz Max: 500mUI Step: 100mUl g 11 — =

_Marker . Mask Edit

0 muUl
Marker: — mul —mV 5
e e EEE

Mask Cursor ‘Free

BERT  AUTO MEAS L Iyl E & @) Anritsu .

X 4.8.1-2 Mask Edit 27
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F a5 TV —aDRRE

4.8.2

Bathtub8|

Bathtub &1L, FRLOFFENRHVET,
- BERSTTRITKERE
TJ. DJ., RJ, BIOEENAHEE D FEE Y MRV RO H H
J2. J9 DR

Bathtub HEROFEE RELLFIRLET,
Az
KOYEE, Bathtub JIEATEEE A,
AL CNDEY 2—/L )8 MU196040A D4
AL CWDHEY 22—/ MU196040B-241 3854
[Miscl] #~7 ([4.4.1.1.6 Miscl #7 | &) @ [Pattern
Sequence] 7% [Burst] %5
[Auto Adjust] 7% [ON] D&%&
[Result] #7 ([4.5.1.1.1 Result #7 | &) ® [Auto Sync]
2 [OFF] o%&
[Input] #7 (14.5.1.1.4Input#~7 | ZM) 27 L —EL 7L TN
D56
[Input] #7 (14.5.1.1.4Input#~ M) @ [Clock Input] 23
[CDR] %4
MU195040A/MU196040B @ [Pattern] #~7 T Test Pattern
\Z [HSSB Data] ZiERL CTWD5H
IEMEIZHIE S 272D, LT OFE%%IZ Bathtub HIEZBRLAL TZE
AN

PPG @ [[E Output]l #7® [Delayl ® [Calibration] % 3
TLTLIEENY,

PPG ® [[E Output] #7 ® [Delayl ® Jitter Input]l %
[OFF] 2L CLEEE0,

TV = ar Yy — =0 l:_%&y*?fféck\ Bathtub B2 &SI
7,
Bathtub MjifiA LA FIZRLET, B OFFMIC OV TR, AV A7 =2~ L
ZBRL LIS, AR =2~V T IE RO TTETRRT HDIENTEET,
Sy F LU ThDEH ED/S—=Y%2yF D,
~ D ABRVECIXE T O R—Y 270D,

4-310



4.8 HBEWE

Standard BERT for S

—_—
Bathtub P St | BE Sop Fie Application Selectar
Standard BERT for SI
—Measurement Target _Condition
Measurement Mode |S\ngle |
Times | 2| Interval ‘ 1‘ s
Auto Search |DFF |v‘
Fine/Coarse |Cmarse
Lower Errar Threshold |EVE
]2 Measurement |E5t\mata
Input Signal |NRZ

4.8.2-1 Condition 27

Standard BERT for Sl

T
Bathtub P Start By Stop File

Application Selector

Standard BERT for SI

Result Display |5|“t5'1 ED Immediate I Stat\st\clMalker
|Phase ws BER(Y = Log) Current No. 0 | m optFhase .
@ Max: 1.0E-3 Min: 1.0E-9 OoptBER | 77
T35 T
Anrts, |\ /0 00—
Dl
s =
T 1= T —
= o o
J9(2.5e-10)
_status
E-8
Frequency 12 430 000 kHz Max: 1000mUI Step: 200muUl @
__Condition
Threshold  (0.000V) \ 0.000 | V Phase Unit [mun
Phase Resolution ‘ Jitter Calculation E ‘ |’Date&1’|me ‘vl ‘ 2022/07/08 08:31:55 ‘
Calculation Error Threshold ‘ z [ 0% ]

gl Ezscel

BERT AUTO MEAS mAec Greator

4.8.2-2 Measurement 27

B & w0 Anritsu ..

4-311




#4FE

TN g DR

Standard BERT for Sl

Bathtub P Start Ba. stop File

Application Selector
Standard BERT for Sl

_—Overlapping

Current

History

Best Fit Line

BERT AUTO MEAS

[ 4.8.2-3 Display 47

lﬁ] EZSCPI

mmec Crealor

= & # Anritsu
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4.8 HBEWE

4.8.3 Eye MarginiflE
Eye Margin JII7E T, 7 A/ % — U WEIZBIT HBAEMEN DO AR I L
VAL v a VN BIERBZIE TEET,

EvybTS—L—t®D
AN R
Hl <
‘ B
3| 2%
m Y
N I
D
A
X
RIARSH
>
=T

4.8.3-1 Eye Margin I

Z
7
Y
1
v
E|
Ve
D

7ay (RGOSR (L~ —YY) BROAL Y VaVREIELAORE 5
ALyvarR~—20) ZHELET, ~—VrERETIE VT —L—NT  E
E-3~E-12 $ @R TEET,

Eye Margin HIE CH 2okt AL 7-0121%, HIEBBR O/ ay 7R X

PAL v a/VREEICBITAE YT —L — A, FREL — MR CHLIMLER D

b}

D\iﬂqo

Fio, PIEBAERTORAET ED ORMINEIL TS (Syne Loss TV ZEM
MEEIRVET,

2

WDOYE1E, Eye Margin I EN TEXEH A,

AL TWAEY 2—/L78 MU196040A/B D6

[Miscl] #7 (14.4.1.1.6 Miscl #7 1 8) @ [Pattern Sequence]
23 [Burst] O%HE&

[Auto Adjust] 7% [ON] D&

[Result] #7 (14.5.1.1.1 Result #7 | &) ® [Auto Sync] #*
[OFF] o%&

(Input] #7 (14.5.1.1.4 Input #7 | Z) 27 /L — 7LD

AN
(=)

(Input] #7 (14.5.1.1.4 Input #7 | &) @ [Clock Input] 2°
[CDR] D&

TV —= g — LR —D | e 3 By F45HE Eye Margin BEI2NE R
SNET,
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#4FE

TN g DR

Eye Margin Hifix X 4.8.3-2 (TR LET, BEOFEMIIHOWTIE, A A7) —
VANV T ESIRLUKESWN, A AT = A~V TR RO FFIETERRTHIEN
TEET,

. E Ty F LT ED/S—=Y%d 0T 45,
~ U ABNE T E EONR—=YE LIV T D,

Application Selector
Standard BERT for Sl

‘ONJ/OFF Phase Margin  Threshold Margin
Slot6-1 ED oN 912 mUl p-p 5247 mV p-p 1000 mul
slote-2 ED ON 912 mUl pp 5247 mV p-p 1000 mul

| -Display.

Phase Unit

[mun ‘v|

FPerind

Threshold|
Margin

Phase Margin

__Condition

Input Signal |NRZ ‘v|

Error Threshold [1.083 [*]

Fine/Coarse [Fine [*]

- R
st

Slot6-1 ED:Measuring...
Slot6-1 ED:Measurement Completion
Slot6-2 ED:Measuring...
Slot6-2 ED:Measurement Completion

Date&Time 2022/07/08 08:37:31

M)

0%

BERT

AUTO MEAS

Il Ezscer

mrec Creator

4.8.3-2 Eye Margin E[mE

x & [ #) Anritsu

Margin

=

PAMA BER
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4.8 HBEWE

4.8.4

PAM BER:E|E

PAM BER #IIZZ Tl&, PAM4 5D 3 DDOL~L T BER ZHEL £7, L~
NEYTT—%GEL T, b—2/L BER ZIETHTENTEET,

Vtop_High

Vth_Middle

............ «—  Vith Bottom

Vbottom_Low

4.8.4-1 PAM BER BIZE

MP1900A TliE. LEVMEZZ 2 T 3 [8] BER Z40iELEIEL . 3 Bl E i 53R
5 PAM4 h—4/L BER i REBEHL, FRLET,

JE:
WO%ETL. PAM BER HIEATEEHA,

AL CNODEY 22—/ MU196040A/B D54

[Auto Adjust] 7% [ON] D&

[Result] #~7 ([4.5.1.1.1 Result #~7 | &) @ [Auto Sync] 7
[OFF] o4

(Input] #7 (14.5.1.1.4 Input #7 | B M) 7L —E 7L T8

AN
=

(Input] #7 (74.5.1.1.4 Input #7 | &) @ [Clock Input] 2°
[CDR] D&

TV —g Y — L R—D | X oF+5HE PAM BER HHEI DN ERS
nE7T,
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7
Y

1
v
E|
Ve
D
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F 45 TIVr— gD

PAM BER Wi %[¥ 4.8.4-2 |Z7RLET, M OFEMIZOWTIE, A A7) —2
~IVTEBERLU TR, AT —~ )L 1L IROFIETHERTHIENT
=F7,

. TSy F LT ED/R—=Y% 00T 45,
- FURBAECITEE EONR—=YELE )5,

PAMABER | M Stat | Mg Stop  File Application Selector

Standard BERT for S|

_Measurement Condition
__Change the PPG Combination settting to..
Time \:Smgle |V| ‘400:00:01 | Operation: Combination
Pattern |’PRE\SIS ‘v‘ Combination: 2ch
Auto Search |:FAM Coarse ‘v‘ ' :,Change the ED Combination settting to..
Module |’Unit1-s\nt6-Datal ‘v‘ Operation: Independent ‘
:_Resulr
Threshold Phase Error Rate Error Count Alarm
Data XData ‘ —l | *l
o1 - [ w—] S (——
i@ M m  — = ——
T —— = —
ol — =
Middle Eye Phase Tracking : o )
Frequency(MHz) | il
( o ] |pateaTime l*] |

BERT  AUTO MEAS FEE ® & w0 Anritsu

X 4.8.4-2 PAM BER EHE
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BEE Jr—pavN

ZOETIL, AT 2T OVE—har ha— LI OW TR L ET,

Bl B et 5-2
- - S 5-3
521 MP1900A D3R .oovoeeeeeeeeeeeeeeeeeeeeeeeeenen 5-3
522 GPIB AUHTI=R ceooiieeeeeeeeeeeeeeeeeeereeerenn 5-4
523 Ethernet A2 BT —R cocoioieeeeeeeeeeeeeeereeeeean, 5-10
5.3 SCPI AU s 5-15
5.3.1 SCPIJRFTANTA =YL oo, 5-15
53.2 SCPIF—HHEATH—TYb oo, 5-33
5.3.3 T RBEIE o 5-41
534 TATUREBIIE oo, 5-42
535 OTURDIEE oo, 5-43
5.3.6  I8T A e 5-44
5.3.7 LRI Z oot 5-45
54 |EEE 488.2 B TR oo, 5-46
5.5 AT R oottt 5-51
LT ST 5-51
552 IEEE 4882 FELCAS o, 5-52
553 SCPIRERT—BALTRAB .o, 5-54 Y
554 RT—RALCREADFZHEY -EERAHHE...5-55 *
555 RF—BALSREDIYT Yk Hik........ 5-56 L
556 ZEBEART =R oo 5-57 =
557 RF—BRATRUR oo 559 3
5.6 SCPI TR oo 5.75 N
XT3 T =0 N 5-77
56.2 Ut HAFIATUR e 5-105
5.6.3 JIter TR oo 5-106
5.6.4 21G/32G bit/s SI PPG AR oo, 5-110
5.6.5 21G/32G bit/s SIED AWK oo, 5-111
5.6.6 Noise Generator AF veveieeeeeeeeeeeeeee, 5-111
5.6.7 PAM4 PPG IR .o 5-111
5.6.8 PAMA ED TR oo 5-111
5.6.9 32G baud NRZ/PAM4 Re-Driver a<2K .....5-111




HLE Jr—pavF

51 =

AR 7R =TI L THIEIE 72 MP1900A (&, AMiar b —J LB 352 L1
O HEEHEVMET DN TEET, #EREIZIL, GPIB A2 ¥ 7 = —AF72 1T
Ethernet /247 x—2% M HLET, F/o, VE—harte—L357HDa~
VRELT, BIfE MR AMERETHD SCPI 28 HL CuvEd, SCPI (24 55¢
#M. FSCPI 1999.0 (SCPI Consortium)J&Z L TL7ZEY,

LU FIZ SCPI O HT > TOREAFTHZ/RLET,

- GPIB. Ethernet DI~ RIS TCWVET,

« VAT LY — )L =255 General Settings (gj)\ File Explore (EI)
RIS L ER A,

o FEREAMNOTRTCOEA A, v R T RAZ N TEET,




5.2 W

5.2 &%

ZORITIE, VE—bharba— AR A T 570 OREEE DL . MP1900A
;rum&,

@ GPIB A% 7 x—AF7-i% Ethernet 1> %7 = —A%fEHTHHE DR EIC
DUVWTHIALET,

5.2.1 MP1900A®) =%
MP1900A DVE—harha—/UEREDOME FHREIL, Hl# PC 7 HUE—ha b
1L DRI 2> TOvET, MP1900A Eiil4#l PC O#%5i21E GPIB F7-1%
100 M, 1G Ethernet Zfli FHHL TL7Z2&W, X 5.2.1-1 [ZHEe 2R L E T,

JE:
Ethernet #5213 N TR E RN ST, BHEERTHZEAMELELF T,

GPIBE=IL100M1G g
Ethernet
HfEPC JE—havkO—)L MP1900A

5.2.1-1 MP1900A %l PC /5 Ethernet 2 A THIET 5156 D% HI

J
<
]
I
=
-?
<
S
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BH5E Jr—pavpF

522 GPIBA271—X

MP1900A @ GPIB (> 47 =—RX%&fE T 555D, GPIBAY ¥ 7= —AT7 7>
Iar ERREIZOWTCRHAL £,

5221 GPIBAYB#TIz—RT79 3

MP1900A X7 A RELTCOMREEZFIDH, 2t —J L COMREITFRi > TV E
Hh, FDOEDALEZTz—A 777331 IEEE 488.2 HEIZX L TH
5.2.2.1-1 DI ET,

%5221-1 AVBIT—RI7oHay

a—K ARITT—RITFHSay IEEE 488.2 8%

SH1 V2N Ry AT DEREREDY AR REAE YELE f

AH1 TR T ENRY AT DEREREHD AR YELE i

T5 AR N— I HEREHD F A AL, T5, T6. TE5. TE6
F— 2 — R ERE S WO Ty NEETAZE
MLA (2 X5 N— IR RESH Y

L4 FEARR) 2T K REHY F/3A A%, L3, L4, LE3. LE4
YA ALY T R WD OYT e AT L2
MTA (2 LAY A FfRERikRE Y

SR1 P —E R 7 T ANDLHEREHY AR RE A YE L f

RL1 VE—hm— /L OHEEEHY RLO (B&REZ2L). F7-1% RL1 (&#kmE) VU

Tk B—HLOEREREDHY

PPO | STLAE— iRl PPO (HHE72L) . 7213 PP1 (S:HhE

DC1 FIRA ATV T DEREREHV AR REAE YELE f

DT1 F A AN A D AHEREHD DT1 (&H&HE)

C1*1 | RXFLAR— LS Dara—TJ#REdHY | CO (BEREZRL), C4 & Ch, 721X CT.

C2%*2 C9. C11 DWW

C3*3

C4*4

C7%s5

*1: VAT LA IE—T

*2: IFC &5, avha—F A Fy—
*3: REN %/3

k4: SRQ IZxFd 5%

*5: ALBT 2 —AAy B —IVREE, A M — L DOZ T EEL BIOBE Y HE~
Oz ha— LOPEEL




5.2 W

5222 TNARAyE—DYRE

TIRA ARy =V NRADE—RINT —4E—ROLE (AN T2 “H” D
LE) (T, VAT I 87 2 — A% BLTHIE PC & MP1900A ORI TEZENS
F B A — VT, T A RA L= VI, TR T A A — VL AR A

A= RHVET,

TRy T LAy —VF arte

—IMBT NAANHRESND ASCIL 7 —F Ay

=TT, Fo LARL ZAYE—IF TAAAL ARSI M — T~ EREISND

F—H A =TT,

TTTEA Y=V LV AR Z Ay =PI E TN ENUL T OB HYET,

# 5.2.2.21

FTINARAYE—D

TS LAvtE—
(1% 5.3.1.2 EHBE)

LRARU R Ayt—2
(FE#fl1% 5.3.2.2 IESM])

A=V O NY ey
- HEEEAIVOR
(FEHNZT5.6 SCPI 2~ R B )
- IEEE 488.2 iz~ R
(FEAMILT5.4 IEEE 488.2 iz~ R | &)

VA=Y SN G IATEY okt

© AT —HAA B
GEHNZT5.56 AT —X A %5 H)

© VARV ARAyZ—

| 7’D7‘3A}‘yt’—°)> i

#fEPC

5.2.2.2-1

</xrl-\°>zx\yt—~>‘ |

MP1900A

FTINARAYE—D

AR L7z Ay =%, TAAAAD A N ARy 7 72 L TOVEVSET, LR
12 AT 7 A2 OW TR BIZHRIAL £9,

52222 AHANYI7F

AF\wT7

HAFa—

DAB (a2 I35 Ayt—UR0MnE b Ay
Y —) EAE SN T AR —RFIICE A TER
< FIFO (First in First out) ZA 7 ®OAE) Y
7 TF, MP1900A DA77 A X131 K
NARHVET,

FIFO A7 OFFBATHIAE) YT T, 731
Aipbarha—I ~H 1S b T _XTD DAB
(VAR ZAyE—D) 1, ar o —IR3ZE 0%
IO LETIL, ZOAEVZEZONET,

55

J
<
]
I
=
\?
<
S
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5223 /N\ROATUK
NR2ZAS U REFINRADE—R NI RE—RDEE (ATN A0 “L” DLX)
ICEBNDA L E T 2—ADWNIEBE DL TT, NRAaw RO —Ex2 % 5.2.2.3-
1ITRLET,

# 52231 N\RaTUk

NRIATUR EE

DCL (Device Clear) GPIB ARSI CWDREBE D Ay — VA5 Hh
LU ET,

SDC (Selected Device Clear) | 7RV AR EESILZ MP1900A DAY —35#i%
WAL E£9, BifElX DCL LRI T,

IFC (Interface Clear) A BT 2 — AL ET,

5224 GPIBY—7J )LD
GPIB 7 —7 /L MP1900A OF5 (i 23/ D GPIB 2 17 X i L CLIE &,
GPIB A% 7 =— A% A= AT AL Rt LR EIR N HDET,

B ATREIR T A2 =15 A
=T VR ORTN <2m X FTAALADE
(K 20 m)

5.2.24-1 GPIB4—7J L%




5.2 &

5.2.25 GPIBOE
VE—hAr &7 x—2LL T GPIB & 9255613, MP1900A 21—k ke

IZLTC, By — L —DH1 D Remote Control T, # 5.2.2.5-1 IR TR E%

LTLE&ENY,
#5.2251 GPIB®O&HEE
BREAE RFEIEE REME
TRLADR GPIB Address 1~30
SREFIE

1) gy —N =D& T %4 vF L., [Remote Control] Z#vFLE7,
(2) GPIB 7RL A& AL, [OK] #4vFLET,

Change Remote Control Options X

X 52251 YE—harkO—)LEEDH

J
T
]
K
=
h?
v
]\‘\



HLE Jr—pavF

5.2.2.6

AT LDOHEE

IEEE 488.2 & CIL. VAT ADOHHHLIZOWT, NRADHIHUL., AvtE—D
WL, BIOT ASALZOPIHHLD 3 SO~V THELTWET,

#&5226-1 LRTLOMAIL

LRI Mt DiESE BE

1 NZDHIHE ara—IMED IFC Ayt—II2k-7T,
INAVERENTZ TR TOA L ZT = — A
R ELET,

2 Ay —OHEE | GPIB "2z <F DCL I2k->T GPIB I
DEFNRAA, F- I3 2a<2F SDC 12
FoTHRTELET NAAD Ay —U A HD
HEMERoA R — g B T L2 %, 2
Vha—T T O REE I LT,

3 T SA RO *RST (2> Tl E D AREIZBERAL,
FDOT A AE A DOEEHOIREIZEL £,

INZADFEAE
IFC IFC A7 — A MZ LD 320 f1H1E,
B e IFC A %%) 100 ps OFE7T 7747 REEIZL, GPIB /NA7A

VNHEHRSNTWD T RTDT INAADA L H T =— A REE 1)
HUELE T, IFC X, VAT L3 b a—I O BNEETEET,

Ayt—TDHEAME
DCL. SDC A< RIZED Ay E—U O g8,

DCL. SDC

DCL: GPIB LOFTXTOT AR T DAY E— VA H
Ll £,

SDC: fRELLET AR T DAY E—V Rz gL

Ex

GPIB LOET AR FXEELIET AR O A E—
R T AWENEELET, SRV ORERBEE X D
IRV AENDOT T T ADETIRE T, TSAANERD A
U BRI BT D E S s ba—I B HET DI, R
Y 7RRFBIC 72> TOBG AT AY E— U Rz WL L £ 7,
A=V WEIMI LTI Lo T, I hr—IbH LN
A EEDIENTEET,
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5.2 W

FINAZADHEAE

*RST *RST a~ U RIZLDT A ZDHIHUL,

% e TR A A OHERER | B O SEIBICE LSS, HDHEEM
DOIREE~RELET, MP1900A TiE. T3 HFEREEFEICIRAE~
RLET,

TIVr—a BB DT /N1 ADIKEE
MP1900A 7 7V r—arZiidhdbE, T REEIZRDET,

« RIEIT V= ar BT LI EEORIBISER ELET,

c AT T2 —E VT LUET,

o AESTREATES, SRATHIES, BLOIREEREZ) By L ET,

« TV —al IO A=V E R ETHIENTEET,

J
<
]
I
=
v?
<
S




HLE Jr—pavF

5.2.3 Ethernetf/>47x—X
ZZTi%. MP1900A @ Ethernet A2 %7 = — A% fE AT 555D EIZHOWNT
AL ET,

5231 TNARIyt—IRE

FRAZ Ay =L VAT IA BT 2—AE WL Tarhma—7&F A 2T
EZEINALT —Z Ay =T, TR Z Ay —D0F, el TbAy ' —Ik
VAR AA— R0 ET,

Ty LAy —DiFar ha =T NAANRESND ASCIL 7 —# Ay
=TT, o VARV ARy B —VIET ANAZpbar he—7 ~RES LD
7“\‘_‘5}‘)?‘—“/“?‘#0

TarT LAV BL O AR ARy =R, ERENLL T OFEERHY
ES
% 5.2.3.11

TaTSLrAvE—
(1% 5.3.1.2 EHB )

TINARAyE—D

LRARU A Ayt—2
(F##(% 5.3.2.2 BB )

A=V A N iy A=VANGILIAYr ok
- WEEAaVN « AT L ARy =Y

GEMNIZT5.5 AT —X A |55 HR)
s VARV AAB—

GEMIZ5.6 SCPI i~ R & HH)

- IEEE 488.2 i@z~ R
GEMNLT5.4 IEEE 488.2 M~ K& W)

| 7°|:|’7“5A}‘yt—~‘)>

LARU ZAyE— |

MP1900A

#fEPC

52311 TNARAyE—D

AR L7 A=, T AD A IRy 7 720 L TRV S ET,
AT, AT T 712 OW TR HEIZEBAL £7,

52312 AHANYTI7

ARy T7 HAFa—

DAB (a2 I L5 Ayt—UR0MnE b Ay
t—) EAESCRENT T AR —FRFIICE A T
< FIFO (First in First out) ZA 7 ®OAE) Y
7 TF, MP1900A DA77 HAR13 1 K
NARHVET,

FIFO # A7 D BATHI AT =) T CTH, 73
Ambarta—7 ~H 353X TH DAB (L
AR AAy =) X, v b —IR3E %
HEDODLETIT, ZOAENZEZ OGN ET,
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5.2 W

Ethernet4/&71~x%fiﬁﬁa“éiﬁ/\ L. MP1900A % TCP/IP D%y b —
BT ALENRLVET, /-, Bt L T AT 584 121E. MP1900A 73

ﬁW/\}:L“CEJﬁETfé\_& ZIET,

J
<
]
I
=
v?
<
S
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5.2.3.2 Ethernetsr—7J LD #E#x
Ethernet GO 2%, Wi/ SFRIVIZEDAHTHIL TS External Oz
FI B EAF AL ET, Internal IR ZIIMEH TEEFAD T, Xy NI —21 T8k
LN TLTEEY,

—
®

Twisted pair cable

(@ T

7/
\\ P
~ -7

5.2.3.2-1 Ethernet ¥—J )LD EkE

it

VE—h U ZT72—AD IP TR AL, “192.168.1.xxx” LSO TR
LAZBHELTLIEEN, “192.168.1.xxx” DT RLA[X, BV 2—/LD
TRVAHERAL TWET, ZOTRLVAZHRETHE, TV 2a—/LRIE
WIZENMEL <D A mHVET,

Ethernet 2 (Do Not Change) Da%ELZZE B LR TIESVY, ZODFK
EEERETHE, TV —ar NEFICEB LR ARVET,
Ethernet 2 (Do Not Change) DX EEEEL CLESTZHAIE. T
FKOYMHEITRL TSN,

% 5.2.3.2-1 Ethernet 2 (Do Not Change) #JEi5%F1iE

I5H =RE
IP address 192.168.1.101
Subnet mask 255.255.255.0
Default gateway 2SRl CRAXE)
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5.2 W

5.2.3.3 EthernetR—rDE{RE
Ve~ 27 2—ALL T Ethernet 27556 1X. MP1900A #o—H/L
RAEIZL T, X 5.2.2.5-1 OH[EH T, & 5.2.8.3-1 |TR T AR — &5 %2F —H#(E
TRELTZEN,

REFIE

(1) #EY—NN—p&T%EHF L, [Remote Control] % FLET,

(2) SCPI control TCP port T. 1024~65535 £ TOH#EHE AL ET,

JE:
VEe—h AL X7 2—AD IP TRV AIZIL, “192.168.1.xxx" LUASNDOTR
LAZRELTLIEZEN, “192.168.1.xxx” DT RV AL, TV 22—/ D
TRLVAIERLTCOVET, ZTOTRLAERETHE, EVa— LRI
FACEMEL KRB BB NHVET,

IP 7RLAIZHWT

TCP/AP %AWy T —7Tld, Ry T —2 i i iEE % 1P
TRLAIZES>TEBILET, LI=0> T IP 7R AITEERE B A 12EY
WMTHNAMERHYET, IP TRL AL 32 B nbe K BT, @
1L 8 EwhE 4 D), ZTNERY N CREI> TEBISNET (Chvi
Ry hRFEEELFEFOET),

IP 7RLRIZITEE (RAN) OFEHRUSMNIRY I =7 D Hb & Fi
F9, IP 7RV R, Ry "I —FEERAN DT —H By, rvhT—7
DIFAZLSTHESNTWET, 77A C DLAEIZIE, Ry NT—278
24 B b IRANE 8 B MERL TR K 254 DIRAN i T 528N TE
F9, 79 A% A~E FTEDLNTOETA, Wi L A~C ETHMHE
OIET,

#52331 IP7RLR
IR FYRT—UEMOES RAMBO RS EY & TH BT R R K
8wk 24 £k 16 777 214 &
16 Evh 16 Evh 65 534 &
C 24 £k 8wk 254 A

J
<
]
I
=
\?
<
S

>

os}

HT R AZIZDONT

YT RN AIE, AV NT =0 %% T Xy NI EILTSEIZ TP TR
L ADFy NI — TN E ZE RO RT D0 HALET, k
Fl IP 7RV AO Ry NI —27 8 (JLiEL7zY 7 2y Mz & te) & “17
TREL, AN EZ “0” TERLIELOTT, INHEELGRELR
W T DRy NI — I 3T X MEE L TV A EXEIT TP Ny
M ELEZ ETHZENTEERA,
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=R = ANZDOUNT

Fy N — 2R L E R T 0552, 7 — N oA LR TS 2L E M D
NET, F—b=AUZFE DI —H EFEEND L DOL E A E
¥, TCP/IP O3y b —27 TIXRIU R T —7NTEEE IP /N7y hd
RVEONTEET, L, Bed 3y N —7 D56 (RpdRry T —
T EFFS IP TRV ADWAR) 12iE, ¥~ oA Z@ L T — bt oA
WZHEREL TWBIED D 1y N — 7|28t H O g Ll {5 3562030
PR ET,

5234 FYEIT—ODEHRET—EDREN
Ethernet 7 —7 /L% MP1900A (ZH&EL , v N — 21T L TTEE W, 7235,
WEIEL TCP axrvar LT —XB(E L0 E9, W15 35720120, il
BrarIn OryhrI47 ) il PCITCIER T 204 ERHDET,

F7- GREIERISND T AT 2 — ROV T, i PC OB
WEL CWABRYNT— I A AT 2— AR —ROEEGHEE, BLORTITAXY 7k
U7 ORI EEZ SR TSN,

H|#PC MP1900A
(TCPHSA4TR) (F—2\)

 »

Send — —
Receive 7175['5_17'—/5‘§KJ§
LG I,
=y

e

52341 T—EDOHKEN

T—REE

IIAT VNNBDT —HEZ G 7 7 IRAFLE T, NE Y 7 7305 XN
7258 TCP O7a—HfilfliNBAELITAT b ~Da~< 2 R~V DIGE NS
VRBELRDZENHNE T, TV —a ko T, ZA LT UM 8 TRE &
TIREANBET, 20L&, 74T edaxrva idiisnEzEA, B
KRNI 0T IV r—var OUEE RET DU ER S LG EDRHVET,
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5.3 SCPI 7#4—<vk

ZOHiITIX, SCPI D2~ RIERIZOWTEIRLET,

53.1 SCPI)RXF+ANTH+—=<vk
2T VAT (MP1900A) 3bh—2F (i PC) Mo2f53567 0T A4y
= OERITOWVTHBALET,

MP1900A DEEE[H A 7~ Fix SCPLIZHEHLL T H72h | ZOHEidfFli% SCPI
av R TOET,

5.31.1 SCPIYRFAATATSLAYvE—DERK
FIEL T, T —H#H 1% ON 2, B/ % —2 % PRBS IR T DG AT 0rT
LA —T %X 5.8.1.1-1 1 RLET,

<TERMINATED PROGRAM MESSAGE>

FELZ3 YRFTFRLRIEE <PROGRAM MESSAGE> <PROGRAM MESSAGE TERMINATOR>
I I J
YR+ 7
) <
(MP1900A) WRITE @03: “ ; OUTP : DATA: OUTP ON _; :SOUR : PATT : TYPE PRBS" _<NL> (#PC) ]
e {
‘57
¥
<PROGRAM MESSAGE UNIT> <PROGRAM MESSAGE UNIT SEPARATOR> <PROGRAM MESSAGE UNIT> sp <NL>
:OUTP:SET _ ON sp;sp : SOUR : PATT : TYPE _ PRBS ‘
<white space> ; <white space> <white NL
space>

<COMMAND PROGRAM HEADER> <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

<white space>

53.1.1-1 SCPIYRFANTOTILAvE—

TRITEA L=V OBRIT BREERT DD TEBRNL LD RLETS
BILT R EROY — 7 ADD ST, LR TSTHERET L7 7
MO RILFIRREEROVICTT, BAEERESDIZHBILIbOEa—F (LT
FEMEOET, EEToTHEN:T L7750 b0/ N A= —FLE D )
¥,
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WRITE, READ =~ RIZLL FOEA L2 >TOE T,

WRITE @
MP1900A ~F —4%&HILET,
* Z5

WRITE @¥EEF 57—

7t
SFIR

#k ‘

B - Jif~~— D& AR

WRITE @

MP1900A NT—4Z&H ALFET
*EH

WRITE Q@EZEEHS: T—%

F—5—

XFHH

%&it‘

Bl : BIR— D BFI &R

WRITE @03: “: OUTP : DATA: OUTP ON ; :SOUR:PATT:TYPE PRBS”
JRFTFELR (MP1900A @ GPIB 7L A% 3 LLT=15E)

READ @

MP1900A ™o AHLT=T—2%#EHITRALET,
*EK

READ @R E&ES £#

f5]: MP1900A MBAHNLF=T—4 (T—RAHADHRTE) #EHASITIRALET,

WRITE @03: “ :OUTP : DATA : OUTP?’<— F—4H hDHREZMNAHEET.

READ @03: A$

¥ JRFFRLR (MP1900A @ GPIB 7KL X% 3 ELT-158)
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5312 TOYSLAvE—CDHEEESR
MP1900A (X, 70l I LAy e—V DORZBICHLIF —IF—F M52 Lick
D, TaT I LA —TEZELET, LTI, 2070l 784y —Y O R
BEREDALET,
(1) <TERMINATED PROGRAM MESSAGE>
PLFIZ 2 oS %% H<TERMINATED PROGRAM MESSAGE>%Z/RLF

7
<TERMINATED PROGRAM MESSAGE>
|
7KLR3 YRAFTRLRIBE <PROGRAM MESSAGE> <PROGRAM MESSAGE TERMINATOR>
| | /J_\
R+ k%

(MP1900A) WRITE @03: * : OUTP : DATA: OUTP ON _; :SOUR : PATT : TYPE PRBS" <NL> (#1PC)

<

| HEER |

5.3.1.2-1 <TERMINATED PROGRAM MESSAGE>

<TERMINATED PROGRAM MESSAGE>/Z, IRDIIIZERINET,

J
<
]
I
=
v?
<
S

<PROGRAM
MESSAGE
TERMINATOR>

53.1.218 (2) &8

<PROGRAM MESSAGE>
53.1.218 (6) &

<TERMINATED PROGRAM MESSAGE>/Z., il PC 7>5 MP1900A (2%
LB T R COMBEE R &M - L= T — X Ay E—2CTF, <PROGRAM
MESSAGE>Dnka 58 T &8 5720, <PROGRAM MESSAGE>D H#121%
<PROGRAM MESSAGE TERMINATOR> M NEivEd,
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(20 <PROGRAM MESSAGE TERMINATOR>

<PROGRAM MESSAGE TERMINATOR>!Z, 1 DF/l3Z Ll Lo RSZE;
2 <PROGRAM MESSAGE UNIT>EZ DY —F U AR TIHET,
<PROGRAM MESSAGE TERMINATOR>3A ¥ 7 = —AIZ LV EFITEW

(a) GPIB A %7 =—AFi DA

<White space> m
= NL AEND
531218 (3) B A/

Y
Y

®
(b) Ethernet A2 ¥ 7 =—AFHHADGHE

<White space> NL
531218 (3) &8

NL H—® ASCII =—R/ Ak 0A (D 10) LLTERSNET, 372D
. ASCII #lfHi-+Z27% LF (Line Feed) THY, FIFANLEZIRDITDIH
CHF X 7720 SR T EIRSATENEZITWVET, LW THBARZ —R
%72 NL (New Line) EHMEXILET,
WATIE LF 2—KR LA CR + LF 2—ROGELHV ET,
4 PC {123 MS-DOS < Windows D& “CR + LF” THATS 4L,
UNIX A “LF” OAsirsnEd,

END GPIB & #1320 EOI (End-or-Identify) 7% TRUE (LOW L~X/V)
(252828, EOL B 5B ASHLIENTEET,
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(3) <White space>
<White space>lL, IROIHITERINET,

<
<

\ 4

<White space

character>

<white space character>i%, ASCII =—K 31k 00~09, 0B~20 (-+i%%, 0~
9. 11~32) OFIPHOF T, H—DASCIIZ—R N A RELTERSNE T, =a—
TAEERE  ZOFPIL ASCII 2 b — Lt B BLOAR—AE 52 G £
23, MP1900A 1ZZ46% ASCII 2 b — L5t 5D EMREL TR L 72T, B
AN —RELU TR D0 G AT L F7,

J
<
]
I
=
v?
<
S

5-19



BH5E Jr—pavpF

(490 <PROGRAM MESSAGE>

PLFlz=7—34EREO7 ¥ —% ON (2, B/ ¥ —% PRBS (I ET 2% 6
OHlERUET,

<PROGRAM MESSAGE>

l

: OUTP : DATA: OUTP ON _: :SOUR:PATT:TYPE PRBS

/ <PROGRAM MESSAGE UNIT SEPARATOR> \

<PROGRAM MESSAGE UNIT> <PROGRAM MESSAGE UNIT>

5.3.1.2-2 <PROGRAM MESSAGE>

<PROGRAM MESSAGE>{Z, IRDIINTERSNET,

<PROGRAM MESSAGE
UNIT SEPARATOR> <

53.1.21H (5) 8

(

<PROGRAM MESSAGE UNIT> 5
53.1218 (6) B

N,
>

<PROGRAM MESSAGE>/Z 0 fH£721% 1 f LA EDO<PROGRAM MESSAGE
UNIT>#FE D —7 AT, <PROGRAM MESSAGE UNIT>ZLF 13, il )
PC 7°5H MP1900A [Zi:bN5 7 a7 I3 Vi mns, E2ET — 22 EHL TV E
7, <PROGRAM MESSAGE UNIT SEPARATOR>!Z., #H#»D<PROGRAM
MESSAGE UNIT>% X )57 D/ L —2 LU THEHSIVET,
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(5) <PROGRAM MESSAGE UNIT SEPARATOR>
<PROGRAM MESSAGE UNIT SEPARATOR>IZ, IRDIDITERSILET,

<White space> ]
53.1.218 (3) B3 ’

N
>

<PROGRAM MESSAGE UNIT SEPARATOR> i . # % o
<PROGRAMMESSAGE UNIT> % % ® ¥ — 7 2 % <PROGRAM
MESSAGE>D#iH T/HELE9, MP1900A %, 32wy () #<PROGRAM
MESSAGE UNIT>O &/ \L—Z LU THIEIRL £, L7ehi>TheI=any () o
it O <white space character>|TFi ML E T, 7272L | <white space
character>(, 7077 L% FEHART LT DDITITHETT,

(6) <PROGRAM MESSAGE UNIT>
<PROGRAM MESSAGE UNIT>{Z, RO IINCEBmSNET,

<COMMAND MESSAGE UNIT> \
531218 (7) &

<COMMAND MESSAGE UNIT>
531218 (7) &8

<PROGRAM MESSAGE UNIT>/%, MP1900A TXfESNHoH—Da~vs R
Ay =T ThHH<COMMAND MESSAGE UNIT>, £/ —DffWGbd
Ay =V THH<QUERY MESSAGE UNIT>26720 %4, ZO<PROGRAM
MESSAGE UNIT>HA{Z T, MP1900A (IR ERHWEDLEETLIENTEE
D
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(77 <COMMAND MESSAGE UNIT>-<QUERY MESSAGE UNIT>

<COMMAND MESSAGE UNIT>:<QUERY MESSAGE UNIT>%, 212
N7 ar T b~ —DIRIZTaT T LT —E R E 1R, BT F0MIZ 1 Eo
AR—= AN —HELTCANE T, T 0T T A~ — 8-> T, 7T ul T 0k,
HRE . B OEMERDLVET, 70l T LT =B HRWGEIE, ~y & —72
17T MP1900A O CERITSNDHik, BEE, BIUEIMEEZRLET,

Talg b~ 2 —DH T, <COMMAND PROGRAM HEADER>(Z., il PC
5 MP1900A Z#ilffl 452~ R CT9, <QUERY PROGRAM HEADER>{3,
Hll4E PC 25 MP1900A 2>HL AR A Ay =552 5T D701, HHLHH)
& PC 7°5 MP1900A ~%E5MWAbEHa~ R T, 2O~y —DEKEIC
i BWEbEaroor—4 () MrEET,

(a) <COMMAND MESSAGE UNIT>
B B2 ELET,

<COMMAND PROGRAM HEADER>

<PROGRAM DATA>

/N

: SENS : MEAS : EAL : PER 0,0,25,40

/ | L <PROGRAM DATA SEPARATOR>
<PROGRAM HEADER SEPARATOR>

<COMMAND
PROGRAM
HEADER>
531218 (8) B8

¥ 5.3.1.2-3 <COMMAND MESSAGE UNIT>

<COMMAND MESSAGE UNIT>/%, RO I EFRSINET,

PROGRAM DATA
SEPARATOR>
53.1.218 (11) 38

HEADER
SEPARATOR>
5.3.1.218 (10) &

i <PROGRAM DATA>

Y
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(b) <QUERY MESSAGE UNIT>
Bl B =T —2 T =0T R RV A bR ET,

<PROGRAM DATA>

SOUR : PATT : EADD : AREA? __ APAT8

<QUERY PROGRAM HEADER>

/ \— <PROGRAM DATA SEPARATOR>
<PROGRAM HEADER SEPARATOR>

5.3.1.2-4 <QUERY MESSAGE UNIT>

- e

<QUERY MESSAGE UNIT>/%, IROIITERINET,

<PROGRAM DATA
SEPARATOR>
3121 (1) 38

<PROGRAM
HEADER
SEPARATOR>
§3.1.218 (10) S

<COMMAND
PROGRAM
HEADER>
5.3.1.218 (9) &8

| <PROGRAM DATA>

Y
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(8) <COMMAND PROGRAM HEADER>

<COMMAND PROGRAM HEADER>(X. MP1900A MEATT 57/ 0/ T A
T—HOHE, e, BLXOEWEEZRTHDOT, 7 ul I L8757 —ZRMA0R0GE
1T~ =721 T MP1900A ~FEAT7&L0 ik, #RE. BROEMEEZRLET,
FNHOERA ASCII 2—R LT TELI-D A <program mnemonic>T, —f%
[ZiFE=—F =y 78I TOET,

<COMMAND PROGRAM HEADER>!/Z, IRDIHTEFRKINF T, Ko X —
DHIZIZ<White space>% & ZENTEET,

<White space> <Instrument-
> Control Header> —_—
5.3.1.218 (3) & on ro(a)ea er \

<common command

\ 4
Y

program header>

(b)

(a) <Instrument-Control Header>

<Instrument-Control Header>iZ, IROIHIZERINF T,

O

<short form
(_) mnemonic>
<mnemonic
suffix>
<long form
mnemonic>

<Instrument-Control Header>/% SCPI THEZILTWET, MP1900A D
EE A2~ RIE SCPIITHEILL T4 2~ ROERILZIUIHENET,

<short form mnemonic>-<long form mnemonic>
SCPI a~v > ROva—hT74—h, a7 73— ARG LET, =—F=v 7Dt
FRIE Tl ~7-<gram mnemonic>DAHARNZ O EEE HINET,

<numeric suffix>
ASCII =—K 3ok 30~39 (%K, 48~57 = #Xfil 0~9) O#HPHOH T, H—
@ ASCII =Z—R AL THRESNET,
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(b) <common command program header>

<common command program header>{%, RO IIITERSNET,

<Program mnemonic>
(c)

<common command program header>(3, <program mnemonic>D I T
TATIAZ (%) BAHFHRET, FEHIC OV TILI5.4 IEEE 488.2 df=~2 |
ZZIRLTTEEN,

\ 4

(¢) <Program mnemonic>

<Program mnemonic>{XK DI ERINET,

<
<

<upper-lower
case alpha>

<upper-lower

. (O
case alpha> \—)
<digit>

=—E=yIOHHIE, T T NI 7Ry MO RLFFENTT VT 7y O/
THEVET, ZTOHEIE. TL 77Xy bDKLF (A~Z), TIVT7 730 hD /)N
XF (a~z), T & —T4 (O, TEEHT (0~9) DEZEOMAAE DR
XFET, =—F=vIDORKEIX 12 LFT, LFELFOMICAN—RTEEN
FH A,

<upper-lower case alpha>

ASCIT = —R 31k 41~5A, 61~7A (+1E5, 65~90, 97~122= T /L7 7y
FDORILTF A~Z, TIVT 7 Xy hD/INF a~z) OFPHOH T, H—0 ASCII
I—R AL THESNET,

<digit>
ASCII =—K/ 31 30~39 (-+E%L, 48~57 = i 0~9) DHFPHDOHF T, B —
® ASCII Z—R AL THESNET,

Q)
ASCIL =—R/3Ab 5F (1i#, 95 = 7o —F1) %Rl Hi—0 ASCII
TR AAPELTHIESET,

5] :SYSTem (Z D134 M)

525
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(99 <QUERY PROGRAM HEADER>

<QUERY PROGRAM HEADER>(Z, IRDIITEHRINET, K~ ¥ —DH(
IZIZ<White space>%EZENTEET,

<White space> <Instrument-

53.1.218 (3) 281 > Control Header> —
= h

<common query
program header>

(b)

Y

\4

(a) <Instrument-Control Headers>

<Instrument-Control Headers>i%. IRO I ETINET,

/ Q‘—\

<short form
—> . —
mnemonic>
<mnemonic
suffix> ?
<long form
E mnemonic>

(b) <common query program header>

<common query program header>/%, IROINTERINET,

<Program mnemonic> | < >
; 53.1.218 (8) (c) &
<QUERY PROGRAM HEADER>{Z., ffl{#l PC 7> MP1900A 761 AR A Ay
T VERZETLDIC, HOOLOHE PC 2>5 MP1900A ~E5MWEHHE

Aoa< RTd, FO~yF—DRREIZIT, L THOEbEAPr—42 (2)
NFEFET,

#]: :SYSTem:DATE?

EFED<QUERY PROGRAM HEADER>DER (L, ~v& —DKREICHNE
bEArTr—4% Q) BT ois i iE, <COMMAND PROGRAM
HEADER>: AU CT9, 3EMIC oW TIE15.8.1.2 (9) <QUERY PROGRAM
HEADER> | Z#Z ML T7E&EW,
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(100 <PROGRAM HEADER SEPARATOR>

<PROGRAM DATA>

: SENS : MEAS : EAL : PER 0,0,25,40

/ | <PROGRAM DATA SEPARATOR>
<PROGRAM HEADER SEPARATOR>

<COMMAND PROGRAM HEADER>

5.3.1.2-5 <PROGRAM HEADER SEPARATOR>

<PROGRAM HEADER SEPARATOR>{Z, IRD IO EHRINET,

<White space>
531218 (3) &8

\ 4

<PROGRAM HEADER SEPARATOR> i3 . <COMMAND PROGRAM
HEADER>Z7213<QUERY PROGRAM HEADER>*:<PROGRAM DATA>
OO AR —2 LTSN E T, 70l T a~oX =27 alT LT —HDIH
\Z 48 $ » <white space character>723 % 3 A& 1% . i #] ® <white space
character> /N — X LU CTHERS L, RO IXFmARITSNET, 2720,
<white space character>i%, 70/ T L%t AT LT HDIITAZ T, T
bbb, ~yH =R —HE A~y F =T —HORIC 1 JZTNTFEEL,
177 LADOEDY THLERIRHI T 0T LT — 2 DG EV 2R LET,

J
<
]
I
=
v?
<
S

(11) <PROGRAM DATA SEPARATOR>
<PROGRAM DATA SEPARATOR>!E. IRDIHITEFRENET,

<White space> <White space>
~ 5.3.1.218 (3) M ’ ‘ 53121 (3) & ;

Ny
>

<PROGRAM DATA SEPARATOR> ¥ . <COMMAND PROGRAM
HEADER>%7213<QUERY PROGRAM HEADER>MB 4400 /37 A—H % FfFD
Ao, ENoEzXYA I HENET, 20T —2 B L —2E2/55513.
I NLETT M, <white space character>lIVEHVER A, I~V DHITE
72131 A D<white space character>!%, Ft AMIXZ N ET, 7272 L. <white
space character>l%, 7’07/ 7 L& G AT T HI2DITITHAETT,
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531.3 TAYSLT—EDIT+—T Uk
AR L7z, =3I —hSN7al I A0 8=V D7 4 —<y MREIO H 5 |
15813 7ul I9LT =4O 74—~y N OHEELIEKNTRINLTND
<PROGRAM DATA>D 7 x—~<vhaitBALE9,

<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 DATA>DHEREZEF T, 707 T L~y X —ICBELI2Z AT D /3T
A= iR ET 50 E T, B FIZ. MP1900A 7254 9%
<PROGRAM DATA>D—ERZRLET,

%£53.1.31 FOJSLTF—EDTA—< vk

<PROGRAM DATA> BAT
<CHARACTER PROGRAM DATA> BTNV T 7 Ry METR BT T — AR LET,
<DECIMAL NUMERIC PROGRAM DATA> 10 EBIE ADLUEEHa R L £7,
<NON-DECIMAL NUMERIC PROGRAM DATA> | 10 #EH LS OEKfEA R T R TFERLET,
<BOOLEAN PROGRAM DATA> MHimfEz R LET (SCPI THIE),
<STRING PROGRAM DATA> FTNa—T—var (") Fldie s a—7—
Tary () ICHENCTFRNERLET,

(1) <CHARACTER PROGRAM DATA>

<CHARACTER PROGRAM DATA>/L, FWT /LT 7y NETZIT R T T —
AR LET,

B :SENSe:PATTern:TYPE PRBS (PRBS # & =—FE=v/7 —%)
‘SENSe:MEASure:EALarm:UNIT CLOCk
(Clock Count HALORIE % F S =—F =227 —4)

XFT —H2DONEIL, 15.3.1.2 (8) (¢) <Program mnemonic>] &R TY,

<Program mnemonic>

Y
A\ 4
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(2) <DECIMAL NUMERIC PROGRAM DATA>

<DECIMAL NUMERIC PROGRAM DATA>IZ-HH#EBOEKEARL, IRD LS

\ERSNET,

<White space>

—> <mantissa> >53.1.2 H(3)B R / \i

<mantissa> ((FEFF) (TR DOIDITERINET,

<exponent> 7—>
S

<optional C > [ <digit> ]

_ —> degits>
A /
N (_

\_\/_

\\_)@; / <digit>

> degits>

<optional

N, /

<exponent> (FEH) (XRDIDITERSINET,

/@_\

(@~ 57L aw |l

N/ Q,Q‘/l/

A

J
<
]
1 R
=
v?
<
S

KT =T Tl HEBOBEEIE AL AL TVOET,

BHi
NFAN—=AEERLET,

- HEBOEEMEERLET

- EHHICOEFHATEET >

© FEEETOMICAN—AEFATEEEAL -
« BEOBAICAL—AIIHEATEET —
ST THOAI RSO N ER AL -
- MIREICa <A TEEEA -

005
+5 (0). +A5 (X)
+5ANA

+5.5

1. 234 (X)

il :SOURce:PATTern:PRBS:LENGth 7
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(3) <NON-DECIMAL NUMERIC PROGRAM DATA>

<NON-DECIMAL NUERIC PROGRAM DATA>{Z S LIS DOEE (2 i
. 16 #EH) #RL, IROIIITERINET,

(o )

#H <White <hexadec.irfla
space> | digit™>]
= #B White <binary digit>
space> /

<hexadecimal digit>: 16 #£ £z =
16 #EEIZ UL, #H L2 UTR<KE T (0~9) 37 v 77~k (A~F) T
FRESIVTNET, AIFAN—RERLET,

« #H DBRAIZAR—RAEFFATEET
#H1234 — #HA1234
#HOOAF — #HA A AO0AF
0 FEMTEES
#HOOFF — #HFF
#H0000 — #HO

i :SOURce:PATTern:DREVerse:ADDRess #H0, #H1F

<binary digit>: 2 ###z =
2 EHIERIT #B L2ITHKET (0 F2iE 1) THEISH TWET, AlFX
N—ARLET,

© #B DRAHICAN—AZIRATEET
#B11011011 — #BA11011011
#B00100100 — #BAAA00100100
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(490 <BOOLEAN PROGRAM DATA>

<BOOLEAN PROGRAM DATA>/% SCPI THESN TWAF 0l I LT —4
T, HEREEELET, BAICKHGT A EL T<CHARACTER PROGRAM
DATA>® ON & OFF, 8L U<DECIMAL NUMREIC PROGRAM DATA>(
1E0NERSNTOET,

1 - :SOURce:PATTern:EADDition:SET ON
:SOURce:PATTern:EADDition:SET 1

(5)  <STRING PROGRAM DATA>

<STRING PROGRAM DATA>I%, X557 —#TH, ¥ 7 va—7—ar ("
N Flev v na—T—vary () CFHIEFHT ISR L ET, 72770, X
FHIRIE T Na—T—ar ("), T va—T—var () 365
AL EBEShDa—F— gy 1 DICOXRILa—T— a7 T 2 HiR
LT UEREd A,

ROIDITELRSNET,

A

@—)- <inserted">

J
<
]
I
=
v?
<
S

<non-single
quote char>

Y

&
Y

@—)<inserted">

<non-double
quote char>

Y
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(a) <inserted>IZ. fif 27 (+E%%, 39 =) OE—D ASCII L5 CTHESNE

j—o

(b) <non-single quote char>/%, 27 (+#%k, 39 =) LSAADOWTNDED

H— ASCII it o CHESNE T,

() <inserted">i%, fil 22 (+iE%r, 34 = ") OH.— ASCII i 5 CTHESNE

‘j—o

(d <non-double quote char>i%, 22 (+#%#%, 34 = ") LIS OWTDED

H— ASCII it o TRUESNET,

<ir 5>

Lo NNa—7—ay () THTGE

'calculate’

'remote"control' (Mo " FessllsnEd)
""Jan. " "Feb. " (Mo " FxespltanEd)
'remote"control' (Mo " FessllsnEd)

AT Na—T7—av ("") THLIEE

" calculate "
"It's a nice day. " (Mo " FCFFIEsnET)
"Mar. "Apr. ' " (o " FSTEsIEsnEY)
"program" "data" (oo " I3 esnET)

ZOINTXFH OIS, FCa—T7— a2k L TL7EE N,

FEROA R TIEL FOI IR RSNET,

1l :CALCulate:ADATa:EALarm? "1-1", "CURRent:ER:TOTal"
(BEVa2—NDOAaY N T T, TR HiEET —XOfEE T LT
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5.3.2 SCPIM—AHAT7+—< vk
ZZTIE b= GEETR) DBUART (ZEHE) ~ESNDL AR AAyE— D
EXIZOWTHAL £,

5.3.2.1 SCPIM—HHALARUZAAvE—UDER
LFIC, 7 =210 WA b, :OUTP:DATA:QUTP?, il & — @ik
DORIVE D, :SOUR:PATT:-TYPE?5 L O:OUTPut:RCLock:SeLect? (2% 3"
HUAR AR LET, SCPI OLVARV RISy H =R\ T —HDH
DL AR AL ET,

<TERMINATED RESPONSE MESSAGE>
|

<RESPONSE MESSAGE> <RESPONSE MESSAGE TERMINATOR>

7KLR3
YR+ 7 \ k%
(0 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

<character response data>

J
<
]
I
=
\?
<
S

<nr1 numeric response data >

5.3.2.1-1 <TERMINATED RESPONSE MESSAGE>

VAR AR 2=V OERIL, 07T LAV LRIBRIC, BREZ R TZED
TEDLHR/PV VOB ETHBILIMEEEZ DY — 7 ANBREREILET,
FRT<>THENTZT VT 7 Xy hOKCFEDPEREEZ O T, B R A
BICHEILT-b DA a—RbEZREFOET, ERT<>THENZT V7 7Xh
DI/INCFENa—REEZEOR T, LIz > CUERTIER., b—bb VAT [E
CTd,
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5322 LARRVRAYE—CDHEEER

ey

UTIZ 2 fHOAyE—Y 2=y i L 7Z<TERMINATED RESPONSE
MESSAGE>%RLET,

<TERMINATED RESPONSE MESSAGE>

<TERMINATED RESPONSE MESSAGE>
|

<RESPONSE MESSAGE> <RESPONSE MESSAGE TERMINATOR>

O

FRLZ3
JRF /I \ k—%
(#18 PC) \ 1/ :IIN\T <l\fL> (MP1900A)
HHEER
5.3.2.2-1 < TERMINATED RESPONSE MESSAGE>
<TERMINATED RESPONSE MESSAGE>!L, RO INZERSINET,

<RESPONSE
MESSAGE
TERMINATOR>
53221H (2) &8

<RESPONSE MESSAGE>
532218 (3) B

<TERMINATED RESPONSE MESSAGE>{3. h—7TH5 MP1900A H> bl
 PC IZELT-OICNE T X COMRRER A LT — X Ay E— T,
<RESPONSE MESSAGE> D Hz A2 T IV L0 <RESPONSE
MESSAGE>D %2 I1Z<RESPONSE MESSAGE TERMINATOR>72 M N
nET,

-
— N
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(20  <RESPONSE MESSAGE TERMINATOR>

<RESPONSE MESSAGE TERMINATOR> (I f % ® <RESPONSE
MESSAGE UNIT>DRIZED L, 1 D EITENL EDOR I T<RESPONSE
MESSAGE UNIT>%#%E O ¥ — 7 U A% & T 3% £ 3, <RESPONSE
MESSAGE TERMINATOR> 3 A %7 =—AIZEDERITIENDBHVET,

a. GPIB A2 Z7=—AHEHDEE

(e D

b. Ethernet (> %7 =— i HDOEA

o

NL H—® ASCII =—R/3Ak 0A (+H#EHD 10) LLTERSNET, 372D
B, ASCII i+ +Z2% LF (Line Feed) THY, FIFANLEZIRDITDIH
CHF Y7720 &SR T EIRSATENEZI TV ET, LW ThHHARZ —R
%72 NL (New Line) EHMEXILET,
SfTI% LF 2—RLUAMZ CR + LF 2—RFOHAELHV £,
4 PC {123 MS-DOS <X Windows D&% “CR + LF? THATS 4L,
UNIX A “LF” OAirsnEd,

END GPIB ##L/32® EOI (End-or-Identify) 7> % TRUE (LOW L ~1)
WZTDHZEICED, EOL G B a 38 ESHDZ N TEET,

J
<
]
I
=
\?
<
S

S

;. BIfE, B ESN TS Synthesizer FEHEE B ORREEZ AT 7 0r T A2 RLE
R

10 WRITE @03:”:0UTP:RCL:SEL?”

20 READ @03:A$

30 PRINT A$

40 END
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(3) <RESPONSE MESSAGE>

FIELCTATIaRx s 2 OFIR, ZAG15 T O/ 5 EFHEDORWEbEIcx 51
AR AR UET,

<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, IRDIDITE RSN ET,
/ UNIT SEPARATOR>

<RESPONSE MESSAGE UNIT>

Y

\ 4

’ 532218 (5) & ’

N
>

<RESPONSE MESSAGE> &%, 1 f# Ll | ® <RESPONSE MESSAGE
UNIT>## D> — 4 2 T3, <RESPONSE MESSAGE UNIT>% 3 3,
MP1900A 7225l ffl PC IZELNLIHE —~ DAYy E—VHEHRLTWET,
<RESONSE MESSAGE UNIT SEPARATOR>ZF# %, #4kO<RESPONSE
MESSAGE UNIT># X157 D&/ L —2 LUl S ET,

(4) <RESPONSE MESSAGE UNIT SEPARATOR>
<RESPONSE MESSAGE UNIT SEPARATOR>IZ, IRDIDIZEFRSNET,

_,Q_,

<RESPONSE MESSAGE SEPARATOR> /% . # #t ® <RESPONSE
MESSAGE UNIT>#FE DY —- 2% 1 DDO<RESPONSE MESSAGE>&L
TH 3248 & 12, <RESPONSE MESSAGE UNIT> % # % <UNIT
SEPARATOR>%I=zmy () THEILET,
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(5) <RESPONSE MESSAGE UNIT>

MP1900A D<RESPONSE MESSAGE UNIT>I%, ~v & —7RL DL AR A
AvE—va=y T, MEMBOT =271 %KL %7, <RESPONSE
MESSAGE UNIT>{3, ROIDITELSNET,

ESPONSE DATA
SEPARATOR> <

532218 (6) & ’

<RESPONSE DATA>

\ 4

Y

532218 (7) &8

(6) <RESPONSE DATA SEPARATOR>

<RESPONSE DATA SEPARATOR>IZfE 4O <RESPONSE DATA>% H /14
DA, T —HET — XY AT DIE R LET,

<RESPONSE DATA SEPARATOR>{Z, IRD I ERSNET,

_,Q_,

J
<
]
I
=
v?
<
S
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(7) <RESPONSE DATA>

MP1900A THW5<RESPONSE DATA>IZ DWW TCHBAL £, KDL AR A

T =E2RRINDNE, WG DEAYE—VIZo TRESNET,

% 5.3.22-1 LRRVRF—4
2% HeRE
(1) CHARACTER W= —F=y /T — R FLET,
RESPONSE DATA <response
IR — > mnemonic> [ >
ABC
DEFG
(2) NR1 NUMERIC e DA E L F T,
RESPONSE DATA ,<: >_ <j
1 : 4 \k
193 ‘34 /J: <digit>
| | (
+123 \ ,C) /
1234 \_,J

(3) NR2 NUMERIC
RESPONSE DATA

)

12.3

+12.34

-12.345

[ NIR DB Z R L ET,

NSl

Dy

(4) NR3 NUMERIC
RESPONSE DATA

i :

1.23E+45

~12.3E+45

BEfMxoO+HEROERERLUEFT,

/ h igi : <digit>
‘Sgl _/lgﬁ_) <d|;D—>®—> igi Jj
/ _)®_\
¢ BJ; <digit> j—>
Ve

Nl
L (

N5/
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53221 LRARUVRT—4 (fiZ)
2% Hee
(5) STRING AT Na—F—iay (") THENZXFVNEZRLET,
RESPONSE DATA <
% :
11123411 G_) <inserted">
"ABCD"
"1234.5" >
<non-double
quote char>
(6) ARBITRARY ASCII | NL X 5%z ASCII 7 —# N \A e XKYIGLRNWTEDET, 207D, HKED
RESPONSE DATA | 7 —#®WIZ NLAEND (F721Z NL O #) ZEL7ZO H A7RL T —IR—r&SiLE
1) : 7o
<ASCII Byte><ASCII . N
Byte>NL/A END (a) GPIB A %7 =—AERDBA

#/@\kjﬁ—%@—)[i;l

NEol/

(b) Ethernet > ¥7=—AFEHDHE

; o

<

<ASCII
data byte>

N
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5323 YRFTAAREN—HBAITA—TVLDIELDHEER
VAF AN T x—<vh&b—TH N7 3 —< o MIBT D 30E _ EOFESIZLL F o
LBHTT,
VAT AHNTA—= b
Tar T Ay —UE, fili#ll PCnbOT mT T M Ay —U% MP1900A 3% 5
IZZAT DLW TEDI R FIRMEAEFF > TVET, 777Xy MTONTH R
FH/NLFLRCEKRICHEIZENTEETL, B —FRF—I % —H (T
<White space>% i 7272 IF ANDIENTEDLD T, AT NI s I 0% 1E
B AN TEET,
r—=hHHT+—=vb
HA Ay —0F, ERREIIWIERE IS EO B B> TS E T,
ZHUE. MP1900A 7226 1ENABL AR ZAE—%HH PC SRS 52T
ANABZENTEAINTTAHID T, 1 DOMEEICL AR AAyE—1T 1 D
LBV ERA,

£53.231 XEHELDHEER
= JRAFAHATOTSL A ATOSS LA
Ayt—o Iyt—o

e Edg S

TIVT 7k KILCFH/PNLFH R ERIZARDET, KILF DI

NR3 54558 E 0w A +E. e+ A (AIZOELLE) KILF E D&

NR3 {5 O+15 5 B FIHE BWEASA]

<White space> (: A)*1 | B —HF[#ECH —IF—FXDENIHEEA J) FIHE A

a=w oL —H A + BIaar (A0 ELLE) TIamr DI

A B B A — A A+~ — (AIZ 0 ELLE) B —D I

Ay — L —H

~oF— + A (AT 1EELE)

A~y — + 1 fED$20*2

F R —H

A+ ar< + A (AIZ0fEELE)

a <D

O

A + {NL F7-13 EOI /1% NL + EOI} (AlZ 0 1824
)

NL + EOI*3

*1: AlZ<White space>%~LET,

%20 ASCII =—R/ 31k 20 (10 ##4 32=ASCII X7 SP, A~X—X)

*3: SYSTem:TERMination =~ FIZT “NL + EOI” & “CR + NL + EOI”
DEIEZ N TEET, CRILASCII =—R T 0D EL TEHRSNTWET,
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53.3 av KR#EE

= - 7\‘

SCPI = Rit, ME#EEEZFDH T, SCPI o~ RidB# I 2HFEZ iz
N—E L TEN. FNFENIC T URT L LI ENAB B EERERLE T,
RETHE, YT VAT LEFNENE 5.3.3-1 DIHRa~v NV —CTRLET,

% 5.3.3-1 SCPI < RY!)—D 4|

:INPut :CLOCk :SELection <clock>
:SELection?
‘RECovery <string>
‘RECovery?

SCPI T, YU —DHIZRIC A~y F —=DFEL TH R £~ F —DFET D
MEIZ LS TENENRRDEREITHIC L £, LIEd> T a~ NI 4%
AL —FTDT NS ATRRIRTDMENHYET,

J
<
]
I
=
v?
<
S
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53.4 av REmE
%£534-1 SCPI v RYY—0f

:INPut:CLOCKk:SELection <clock>
:INPut:CLOCKk:SELection?
:INPut:CLOCk:RECovery <string>
:INPut:CLOCk:RECovery?

[5.3.3 A~ x| TRL7Z SCPI < RYU—3En2h Liio SCPI =2+
VRETRET, BUFIZ SCPI v Rtk IC BT 28 E 27 L £,

<ARURTA—TUL>
o< Ridany () PBREVET, T, av o NiE~v S —nyF —Fany
() CHEHFEL TSI ET,

<AYE—DEBRR >

Ay H =T, va— T =Ll a L ST — ARV ET, a— Ty — AT, 1
VI T A= LDEBEEBRL CVET, a v RE, va— T —L4 vy
T4 —LELLEHAWTH, FILav  RELTHIRESNET Ca—h nr 7%k
FCHHEHATEED), KAETIE, va—benr ZORBIDEDIZ, KLTFENL
FEEHLTOET (RXFTRLIEH DB a— T+ —2), 72721, EERICE
HT28551%, KASCFORBNTHY EH- A,

1 -
a7 A > INPUT:CLOCK:SELECTION RECOVERED
va—h7 4 —LA > INP:CLOC:SEL REC

ner+ Ya—h74—24A > Inp:CLOC:SELECTION REC

<#FTiav/—F>
[1 34T var/ —F2RLET, [] CHENZ~0F —ITEAKLTH B, Bl
L7 OB LAV E OB FEILa~vr RELTHRbILET,

1 -

:STATus:OPERation:[EVENt]?

o H—HBBEL WA > :STATus:OPERation: EVENt?
o —EEME LTS > :STATus:OPERation?

<AYHE—t/L—4>
A< RERTGRA=FDRNITILT 1 DL EDOAR—2% ANVET, £72. 2 oL E
DINTA=LFar~ (,) TRUDLERHVET,
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53.5 v UFDES
av R, FRRopflodoicEIany () THETLHIENTEET, 2 2 HDO=
~URIE 1 DHOaw U ROE FBEEEFEICL L ELTEREINE T, 207
D P11 DI 2 DHDIC L RETAIRATIERT D00, HBDEH 2 DI
SELection &Y EfLDO~y ¥ —%E ML CRlah 722N TEET,

Bl 1:
> INPut:CLOCk:SELection
RECovered;:INPut:CLOCk:RECovery" "OC_3"
51 2
:INPut:CLOCk:SELection RECovered;RECovery "OC_3"
A2
—HDONAFTVT —=HEHa~w R T, a~v FOEENTEERTA,
1
:SOURce:PATTern:BDATA:WHOLe
WRT,RED?

J
<
]
I
=
v?
<
S
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5.3.6 /I\TA—4A
AR TNT 2T THEFH T DT AL AT %3 5.83.6-1 ITRLET, AETIHE, <>
THENTZT VT 7 XY RD/INLFCNRTA—REAT R LUET, Tz, EITHt
J& 3% 1EEE 488.2 (F£721% SCPD #lED<PROGRAM DATA>¥A 7% 7 /L
TRy "KL FTERLUET,

R 5.3.6-1 INSGA—RKZAT
RS A—BBAT 20

<numeric> 10 #EEFLET,
<DECIMAL NUMERIC PROGRAM DATA>

<numeric> 10 EH LIS ER L ET (2 #5, 8 X L),
<NON-DECIMAL NUMERIC PROGRAM DATA>

<boolean> FPMEAZ R LEY, OFF 7213 0 284, ON F721% 1
<BOOLEAN PROGRAM DATA> INELICKHEL £, #EOKE 0.1 T OFF., ON

THOEATEETA. VS bz TAL 2R R
1T 0M1E70ET,

<string>,<display>...etc LFHINERLET, VT a—T—rar ()
<STRING PROGRAM DATA> TNa—7—iay (") THEAT ASCII LFD 3L
FHITH,

#i: 'SES_3:DM_6'
F72IE"SES_3:DM_6"

<brate>,<type>...etc XX TU8T —HERLUET, SENFITHIG LT
<CHARACTER PROGRAM DATA> WIFHITRBSNET,
<bdata>...etc 8 E YDA F VT —Z oGk T DAL ET,

<ARBITRARY BLOCK PROGRAM DATA>
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537 LRKRUR
MP1900A TEHTAHLVAR AFAT %5 5.3.7-1 ITRLET, AETIL, <T
FENT-T AT 7 Xy DO/INLFE TV AR AZA T 2R LUET, F-. FRUCxs
3% IEEE 488.2 (£721% SCPI) #EP<RESPONSE DATASH A7 %7 V77
RyMDORILFTRLET,

£53.7-1 LAKRVRZATORE

LARURBAT &5 BA

<numeric> VAR ADHTEZ PR L L BT O e RN L AR A
<NR1 NUMERIC RESPONSE DATA> | PRAHFKEL £, 7 B LB BT A~ — XTI AD EH A,
> :SYSTem:DATE?

<2006,7,14
<numeric> VAR ADOHT Bz AL L, Bl OIS Te) &aPH O fie KAMTEL
<NR2 NUMERIC RESPONSE DATA> ELVARV A IMEELET, FEEHEORICAN—R]T
ANOER A,
> :QUTPut:-DATA:AMPLitude?
< 1.000
<brate>,<type>...etc FXTIHDTa— T A — LRSI ET,
<CHARACTER RESPONSE DATA> > :SOURce:SYNThesizer:JITTer:MODulation:SELect?
<INT
<string>,<display>...etc ZTNa—7—ary (") CHENAN 7 RIRSIET,
<STRING RESPONSE DATA> KT D70 Tha<w R TAN T ONFIZa—h 73— A

Ea T T F— NG AR, Ya— N A — APNIRSIVET,

> :DISPlay:CUSTomize:BUTTon:NOW?

< 1,"EADD" ("EADDition"® a—hr7z—21)

<ARBITRARY ASCII RESPONSE DATA> | KEIH3u720 7 B b ASCIL 77X AMD T —H RSN ET, &%
HBDT —H XA RDRIL NLAEND %7213 NL OB TH—I3—
rENET,

> *QPT?

< OPT301,0PT302,MU181000A,0PT101,..

J
<
]
I
=
\?
<
S
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5.4

|IEEE 488.2 @<k

ZOEITIL, MP1900A 73 %7 R—k94% IEEE 488.2 L@~ Rz oW CELBL

EX

i@~ Rid GPIB /%7 =— A& Ethernet /> Z 7 =—ADEBH5(CE 0/
LTEHTEET, MP1900A MY R —hT 3@z~ RiZd X —ro vy
Na= RT3, MP1900A CTH AR —k~9 2% IEEE 488.2 i~ F&E 5.4-1

WRLUET,

# 5.4-1 |EEE 488.2 £@ v R XE

——F=v

aATURIILARILE

*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

*STB?

Read Status Byte Query

*TRG

Trigger Command

*OPT?

Option Identification Query
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*IDN? Identification Query
INTGA—=H 2L
LARUR <BIE A— B &> <Tph> <L UTF L/ N—>
<BWA—T1 4>,
ANRITSU
<JF4,>=<CHARACTER RESPONSE DATA>
MP1900A
< U7 LFr3—>=<NR1 NUMERIC RESPONSE DATA>
0000000000~9999999999

MP1900A O UTVF /83—
Hae G DA=I4 AR E WAL ET,
{EAH > *IDN?

< ANRITSU,MP1900A, 0123456789

*RST Reset Command
INSA—H L
HERE BIRAA YT % AFVELTIREEERICIREE~RLET,

Zoex MEIFIEL MIERFTZITShET,

. -~ Y
T % M W o E~RK T O Iicld., SCPI 2 v v F
}:SYSTem:MEMory:INITialize #3471 T2, L
{35 FA 51 > *RST I
-?
b
R
*OPC Operation Complete Command
INTA—A 7L
HERE FRIOA R T T5EMEHEA R RAT —F ALV AZDE YR 0
CFL—variTevh) 3% EL, SRQ % ON ([ZLET,
{5 A > *OPC
*OPC? Operation Complete Query
INTGA—A 7L
L AR R <NR1 NUMERIC RESPONSE DATA>
1
Hee FRIOAVRBETT5E 1 ZIKLET,
5= A > *OPC?
< OPC 1
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*WAI Wait to Continue Command
INSA—H L
HEHE HEOTRBE T THET, kO~ ROBRMGERF -8 F T,

F—N—FyFav L Rey —rriy)lav  REUTETLET,
AHEBEIT, FRIDOT~URICKH L TORARNERDET,

& I > *WAT

*CLS Clear Status Command

IS A—H 7L

tege H A% a—bZFD MAV Y~ Ayt — V%R _RTOARU R UAZ B L

Fa—Z VT LET, HWEEADAT —FALDARBITHAR—T NI RE
transition 74V Z DY+t i SCPI =2~ F:STATus:PRESet T{TWET,
*CLS %#<PROGRAM MESSAGE TERMINATOR>®E# T, 7> ><Query
MESSAGE UNIT>ZEHZORNCEH LIS AL, H1x2—, MAV Evhkicy
V7 ENET, FRIOIvU R T T5ET, ROa~v U ROBHBERT-EET,

{15 > *CLS
*ESE Standard Event Status Enable Command
IS A—4 <DECIMAL NUMERIC PROGRAM DATA>

0~255 DL E

FEHES R NAT —H A R —T VLD AZDE RO H17)35 enabled (2L
MR U ET, BIRL 2B Y MHEOR TN ST A—2 L720ET,

disabled I[ZL72W B MIFEIX 0 £720DFE T,

MP1900A DL Y AZDEEEITILL T DEFBVTT,

Bit 7 (27=128) BB
Bit 5 (25= 32) awr R —
Bit 4 (24=16) FATTT—
Bit 3 (23=18) av Rz T— BT I7—LS DT —
Bit 0 (20=1) FARL—a KT
Hee FEAE R NAT — R AL F—T WL DA DB ERBIOZITELET,
5= A AFR—T NV TRZDE YR 3 BLO 4 2R ELET,
> *ESE 24
*ESE? Standard Event Status Enable Query
INSA—AH 7L
LRRUR <NR1 NUMERIC RESPONSE DATA>
0~255 FEHE 2T — B AL AZ DY MHE ORI
FEHER T — 2 AL D AADE Y MR EIT*ESE 2~ FE2B R L TLIEE N,
Hee FEAHEA AR NRT — B A F—T N D AZOBREEE RIS DbEET,
{5 B > *ESE?
< ESE 24
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*ESR? Standard Event Status Register Query
INSA—AH 7L
LRRU R <NR1 NUMERIC RESPONSE DATA>
0~255 FEUE R T — AL AZ DY MBI
FEHERT —H ALV AZ OB MNEEIL*ESE 2~ RESB L TESVY,
Hee FEYEA R PAT —H AL D RS DEAEEZ RN E R ET,
{3 FAf51 v RET—REELEGA,
> *ESR?
< ESR 32
*SRE Service Request Enable Command
INTA—A <DECIMAL NUMERIC PROGRAM DATA>
0~255 DOEHHE
BRI AN R—T LT AZDOE Y RO HI)E enabled (L7200 By ik
WU ET, BRI Y MITIEORRFID /XTA—=ZE7R0E T,
disabled IZL72W\ B MIFEIX 0 £720 FT,
MP1900A DL P AXDOFREIZLL T DOEBYTT,
Bit 7 (27=128) AR =g AT H AL DALY J
Bit 5 (25=32) ARUPAT —HAL VA< x
Bit 4 (24= 16) H % 2— N Ze TN L AR L ET |
Bit 3 (23=8) JTAFaFT T NAT —HAL ALY 2
Bit 2 (2= 4) T AR 2 — RN IR R L ET <
HeaE P RY I LA F—T LD RAX DY M B L E T, K
{55 A1 AX—=TNLIRAZDE v 4 R ELET,
> *SRE 16
*SRE? Service Request Enable Query
INTGA—4 2L
LRRU R <NR1 NUMERIC RESPONSE DATA>
0~255 H—E RY T T ARA S —T L AZDE s MHE ORI
PRV Z AR R —T NP AZE Y MR EIL*SRE A~ REZ L TS
W,
1 =RV AN R —T N P RE DO BIE A WA ET,
= R > *SRE?
< SRE 16
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*STB? Read Status Byte Query

INTA—A 7L

LARUR <NR1 NUMERIC RESPONSE DATA>
Bit 7 (27=128) IR =g AT =S AL DALY <Y
Bit 6 (26 = 64) MSS (Master Summary Status)
Bit 5 (25=32) AR PAT —HAL VA<
Bit 4 (24=16) HF 2 —NZE TN EE R LET
Bit 3 (23=98) JEAFaF T INAT —HAL D AZY <]
Bit 2 (22=4) TT— AR PF = NZE TR EZ R ET

Hee MSS (Master Summary Status) B> h a8 Te AT —F AL OB EEZ
EbEET,

{55 A1 AR IART— R AL D AZ U RE DL,
> *STB?
< STB 32

*TRG Trigger Command

INGA—A L

T RE IEEE 488.2 ® GET (Group Execute Trigger /322~ R) L[Fl—OEEELT
WET, MP1900A Tid, *TRG 2~ REaZETHE, HIEEAZ —ME-IT) A
H—KLFET, 72721, Error. Alarm HIEIZRVET,

(&= F I > *TRG

*OPT? Option Identification Query

INTGA—4 2L

LARUR <ARBITRARY ASCII RESPONSE DATA>
I varEiclia=y MIIGLIcx ¥ 774

HERE MP1900A [ZFEESNTWHA T varafnabEEd,
FIEINTWDA T arDEV2—/WTT_Car~ (,) KETHIREEINE
SR
727120, BUIR MP1900A (2147 Y ar W=, #2228 [ (null) 2NEESH
7

{55 AR 51 > *OPT?

<
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55 RT—4%2X
ZOHEITIE AT —ZAL VRAADIERBIOE AT —H AL VAXDE Y NEFHIT
DWTEIHLET, MP1900A ML TWART —Z AL U AXZ LI FIZRLE
R

IEEE 488.2 BiEL T AX
IRHEA RNV DAY AT —H A L VRS

SCPI HiEL T AH
OPERational A7 —H# AL AKX
LB A AT —H A

BBV a—VEHGAT —HA (2120, BUEL P AZ LIS C0ET, )

551 W=

MP1900A |23 DAAT—F AL U ZAZ DR X AR 5.5.1-1 IR LET,

Synthesizer SCPI %
X%_gz - s s s s — = 1I
1
| QUEStionable : TS5y R RFa—
I RF—BRALTRA :
1 1
PPG : !
RAT—RR 1 1 o
: i 2
| ! ]
| i K
ED ! . I
AF—HR ! . =
1 : :/
| : 8
i i E—
! OPERation '
EEEA | ATTERLTAS : A% —
1
! |
! |
! |
1
1 1
1 1
= a
o |
1
LT N
! _ . 1
i BEARUL AT—HASAR
! RTF—HALT RS Lo :
I L |
! 1
i :
! 1
! 1
! 1
i :
! 1
! :
| IEEE 488.2 $15 !
! 1

55.1-1 RAT—RALTRAERHE
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5.5.2

|IEEE 488.2f L X4

IEEE 488.2 BUEL Y AZDE v ME#EZ L FIORLET,

#5.5.2-1 |IEEE4882fRELAADAR
AT ES
AT —HANA RQS BLIRTHOY <Y Ay E—TE Y N E CTEAL VAKX TT,
LA P —E RN T ANA R —T N DA L BRI E ., WiE O OR 2
0 T/ e&E RQS % ON IZLET, RQS 1Z Bit 6 IV AT ATHESILT
W, ZOEYMIE>THIE PCIT—E RERNBHHZEEWELET,
FEAEA T HEAERRLL TT NAAREIERTD S FEIHDOFREL VAKX TET,
AT —H ALV A | B OR Hie v ME. ESB (Event Status Bit) H~Uxvyt—I LT,
AT —H A ISNA LI AZD Bit b ZE K FRRLET,

........... l..—.. .. =
BEARVIRT—ER §i§'f’<‘<l*x7_'—91
LF—TLLORE LoRS
1 & € 1 | NOT USED
2 & 2 | NOT USED
3 >& 3 | DDE
4 & € 4 | EXE
5 & 5 | CME
6 & 6 | NOT USED
7 _>i 7 | PON
| % EOR |
QUEStionable
[ = | RT—RALY R4
/- *SREn THE —r—— |
g LSRETeBT | | SIeTER
H—ERYHTRF AF—BRINAR A%
AFX—TILLDRE LORSE
0 & 0 | NOT USED
1 & ¥ 1 NOT USED
2 & 2 | QUE <
3 >& 3 | QUES <€
B & 4_| MAV
5 & 5 | ESB D — |
6 > MSS 6 RQS <
]
7 m—>& 1 7 | OPER OPERation
l/ , AT—HRALTRAE
| Eﬁ IE OR | ......
Service Request
“| Generation
5.52-1 RT—RALIRAERE
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#5522 RF—BR-NAFLRADEYVIES

BIT (il 5 EA
DB2 | QUE (error/event QUEue) TT— AR 2 — PNLE TRV LR RLET,

DB3

QUES (QUEStionable status register summary)

QUEStionable A7 —H# AL VAF Y < ERLE
R

DB4

MAV (Message AVailable)

H A2 —NZETHRNWIEERLET, T3 AN
I a—INBEL AR A A= DR HE R E
ZIFHHABENRTETCWNDHEXIZ, MAV V<l Ay
—2E v 1 (TRUE) L7220 %,
ZDAyt—UiIarta—I 08T A AW E
bEa<l REED, MAV <l Ay—E v bRy
1 (TRUE) (2725 ETHED, LWV IR
TEET,

DB5

ESB (Event Summary Bit)

RN R NAT —H AL D AF YV a R/ L E T,

DB6

RQS (ReQuest Service)

TUT VIR —)VIFIT Tbits DAT —HANAR& T
D RQS AvtE—T%artan—I ~RELET,

MSS (Master Summary Status)

FONA R 1 DOV —E ZFE R T 5K
RRHHZEERLET,

*STB?a2~ L RIZEDAT —H AL D WE
HHEZ RQS Avt—IcfiboT, 20 MSS %
VA= R AR AD Bit 6 ICERSNVE
T

DB7 | OPER (OPERation status register summary) OPERation A7 —X AL VAZ Y <V aRLET,
#5523 BEARUIRT—ER-N(MLIREADEVMER
BIT R B A
DBO0 | OPC (OPeration Complete) FESNTBER T R TRE T LI 2 RLET,
DB3 | DDE (Device-Dependent Error) av NI — ET TSN DO T =2 AEL

7-ZlERLET,

DB4 | EXE (EXecution Error) FITT—RNRALT-ZEERLET,
DB5 | CME (CoMmand Error) O RET—INREL-Z R LET,
DB7 | PON (Power ON) TV =gy IS ERoEE T, BIRN

OFF 776 ON IZZ b L 722 LaRL £,

JE:

AT =B A INA N LAY NEHEA R NAT —H AL DAL DFRE ., BLO
WA o< RiZoWnWTi, 5.4 TEEE 488.2 o< NS RL

TLIZENY,
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553 SCPHRERT—ZALIRA
SCPI DHFEIZLY, IEEE 488.2 THESINIZAT —H AL VAXIZINZATLEL T D
LIUAENHVET, SCPI HIEL VAXDEFRITOVTE 5.5.3-1 IIRLET,

%5531 RTF—ARNAFLTRADEVLES
& F SES
QUEStionable B ERE R EDEFOREEZHRELET,

AT —RALI AL | =T —NREALEXIHE e — T iIc Y —E XA B
RITDGEREITERLET, MP1900A CidfE AL E

A,
OPERation MP1900A DIRRED—E %R L FT,
AT —H ALY AR
Condition Transition Event Event Enable
Register Filter Register Register
0 0 0 & 0
1 1 1 & < 1
2 2 2 & <« 2
3 3 3 & € 3
15 15 15 [ = & 15
| FHEOR | —> Summary Message

5.5.3-1 OPERation R 7—4XL L X 2#E R [E

% 5.5.3-2 OPERation R7—42ZAL Y READEYFER

BIT 5L By 5 EA
DB3 | BAT Bathtub il EH ChHAZLEZRLET,
(BAThtub measuring)
DB4 | MEAS (MEASuring) WD PORT 2RIEFEITHOEA
WEFITHCHLI LA RLET, *
DB6 | PAMB (PAM Ber) PAM4 BER i EHF THHZEERLET,
DB7 | AAD (Auto ADjust) Auto Adjust P THHZLZRLET,
DB8 | ASE (Auto SEarching) Auto Search F THHZLZRLET,
DB9 | EMM (Eye Margin Measuring) | Eye Margin #{Ili& F1 ChHHZ LA RLE T,
DB10 | EDI (Eye Contour) Eye Contour i EF THHIEZRLET,
DB11 | PSET (Pattern SETting) INE— BB ER TChHALZEERLET,
DB12 | INI (INItialize) WL THHZ LA RLET,

%o JETICHENELZSES . OFF 122 -72hd . FUNON 2220 ET,
DB4 B, MIEDBRRS D EFIRFZ ON 12720 E T,
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554 RXT—RALTVREIDZmHAIY -EZAAFE

AT —H ALY AL DFEHA I B L ONEZ AL FIEIZOWTE 5.5.4-1 ITRLET,

£554-1 RT—ARALPREADZHZAIY . EEAHFE
LR SAHmYAE EEZAHAE
AF— R ASA ST IR—IL AA]
LA T EYRDAT —=HASARE RQS Ayt —
VEYMNIRELET, IOEE AT —H R
NANDEIZELL ER A,
*STB?
AT —H RN LT AFDONEE . MSS
P Ay =50 1 SOBEEEEL
F9, ZDEE AT —HANRANDEITE
fELEE A,
H—E R AR *SRE? *SRE
AF—T VLR TDEE VVARIDONFITENLER A,
FEHEA | *ESR? NG
AT R AL AK ZOLE AL NTZHEIIL AKX DN
RIIWEESNET,
TEEAE A | *ESE? *ESE
AT =P A F—T )b TDEE VVAIDONFITENLER A,
LIoAH
SCPI A<k :STATus:....EVENt? AT
LUAK EEEAFa~R

ZDEE LIUVRZONFITHESINET,

SCPI A x—7 /v
LI AHS

:STATus:....ENABle?
ZDLE LIURXONFITELLEE A,

‘STATus:....ENABIle

SCPI Transition
TA4IVH

:STATus:...:PTRansition?
:STATus:....NTRansition?

EEEGFa~vR

ZOEE VUAIONRFITENLERE A,

:STATus:....PTRansition
:STATus:....NTRansition

TG f R P —

:SYSTem:ERRor?

A

pr

SCPI A XU b AZ SCPI A% —T7 VL AH  SCPI Transition 7«
WAL, SCPIEAT =X AL P AX B L O EEAF AT — X AZBIT5A

~ MR, Transition 74V X% RLUET,
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555 RT—RALIREZDH)T7-)tvbAE
AT =B AL AZDIVT | Uy b FIEIZOWTER 5.5.5-1 IIRLET,

#5551 RT—RALLREADYT7 )tEybDFE

LER4E *RST *CLS EiJRE ON | STATus:PRESet ZTDMDIIT AL

AT —HZRA K 2L | 20T 797 b7z

LIoAH

P—t R 7T Ak BleixL | Bzl | 20T k72l *SRE 0 DIFELT

AX—T NV TR

FEREA | 2{eze | 27 JUT *2 AL *ESRUZ LV A U R A B

AT — R AL AR LT LEIIV T ENFET,

FEAEA R PAT—HA | B2l | B2l | 70T "1 k72 *ESE 0 DFELT

A X —T NV REZ

SCPI A~ hLoRH | ezl | 207 Y7 *1 27l :STATus:....EVENt?{Z LV A
NUMRFARONTEXITY
U7 EShET,

SCPI A 3r—7 )L 2l | 27l | Ukvh* Utk :STATus:....ENABIe 0

Lo AH DFEFT

SCPI 2{e7zL | Uk eVl ! Utk :STATus:....PTRansition 0

Transition 7 (/v % :STATus:....NTRansition 0
DFAT

T AR a— | Bl | 20T 77 X |23 :SYSTem:ERRor? {2 01X
UNETRTHARYET,

% 1: PSC 2Xb. PSC (Power-ON Status Clear) 777 %#ELL T, &% ON
(LT Ac, ZUT £y hEhE T,
% 2: 128 bits (2720 F T,

i
SCPI A XU b AZ SCPI A% —T7 VL AH  SCPI Transition 7«
VAL, SCPI REAT — X AL U AX E R LET,

:STATus'PRESet |Z&o THEELZITHL VAL T4 NZ DYy MEDEAZFK
5.5.5-2 I{T/RLET,

3 5.5.5-2 :STATus:PRESet [C&>THEFXZITHLIRE, T4ILEAD) I ED(E

LoRA AR —TIL-TLILE )ty B
OPERational AX—T WL ARH AllO
AT IR PTRansition 7(/L ¥ All1
NTRansition 7 4 /V%# AllO

5-56



5.6 RXT7—HX

556 ZERBRBAXRT—2X
MP1900A TiZ, HEEEG AT —FALL THEEY 22— /VDAT—H A% P R—KL
TWET, EEEG AT — X ADOMEREM 5.5.6-1 I RUET,

Condition Transition Event
Register Filter Register
O |—=>| 0 |—=>| 0
1 | —= 1 | —=] 1
2 |—mm > 2 | /> 2
3 |—>| 3 |—>| 3

15| ———>| 156 | ——>| 15

55.6-1 HEAT—HFXEREA

Condition Register
THRAZRRMEEE=H L, T AAADKREBIIEC T T A ZA LB ET, 2D
Teth, ZOLPAAPIREBOLIELEE A,

Transition Filter
Condition Register D N%& % Event Register (Zi% &L £7°, Transition Filter
(X RIS TR E S TRROWT NI ELLE T,

J
<
]
I
=
v?
<
S

72k
KIS T DRAF B DIN AL T2 EED Ir AR IBREITRDE T,

BITIRZEAE
RS T DRAFISED AT EACL T2 EED I | AR PBREITRDE T,

PR EAe
E.BWTNONO M OBERAECTLEIT AXVIREIZRVET,

Event Register
Transition Filter D & FEELET,
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BBV a— VAT —HADE Y NEFIIOWT, LA FIIRLET,

%£556-1 ELa—ILRAT—E2ADOAR

AT—ER &5 BA
AP ART —H R Synthesizer OIKEZHMEL FT,
PPG AT —H# A PPG OREZHELET,

ED A7 —4# A ED OREE#RELET,

£556-2 YUtHAHFRT—AEADEYLERE

BIT SnBA
DBO PLL Unlock 2N AL A RLET,
#556-3 ED RAT—2RADEVFER
BIT snBA
DBO Insertion Error 34 LA RLET,
DB1 Omission Error 234 L 72247 RLET,
DB2 Total Error 235472 E&RLET,
DB4 Pattern Sync Loss N RAELTZZEARLET,
DB5 Clock Loss 23 FAELTeZ & RLET,
DB6 Delay Busy 3N AL & RLET,
DBS Transition Error 23 AEL 72282 RLET,
DB9 Non Transition Error 2354 L7222 RLET,
DB10 CR Unlock 2FAELT2Z %R LET,
DB11 Delay Calibration Require 2384 L7 2% R LET,
#556-4 PPGRT—HRAMDEVrER
BIT snBA
DB1 CMU-MUX Unlock 23AELT2ZEERLET,
DB2 Delay Busy N AL &2 RLET,
DB4 Delay Calibration Require 2358 L7-ZEERLET,
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55.7 RT—HRITUk

ZZTI%. OPERational A7 —H# AL VAK L KEY a— VEFDAT —ZADa
<URICOWCEBALE T,

BEY 2= VEAAT —FAEROGH EZ LT HGIX AT —FAa~v R
EDENZ, LATFD 3 DDa~<wr REEd LB NHYET,

(1) :UENTry:ID <unit_number>

(2) :MODule:ID <module_number>

(3) :PORT:ID <port_number>

ZD 3 ODaATURIZEY BIETAEY a— VO BEEIEELET, FObLITE
Z95a<v NI 20V — LI TEIHLOELTRBEBEINET, 1277
L. ‘PORT:ID <port_number>/TE M FIHE T,

5571 RT—HERT)tvk
Zoa<RiIzED, OPERational A7 —H ALV AADAX—T VLI AH T 4
A E S (RIS

J
:STATus:PRESet T
Hae TANE AN IAT —Z 25 UL ET, K
==Ll > :STATus:PRESet 3
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5.5.7.2 OperationRT—2AL R4
Operation A7 —X ALV AZTIE, PIEFEITHREEZRRLET,

:STATus:OPERation[:EVENt]?

LRARUR

HRE
{5 A

:STATus:OPERation:CONDition?

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~8184
AEhe vk

8 (Bit 3)

16 (Bit 4)
128 (Bit 7)
256 (Bit 8)
512 (Bit 9)
1024 (Bit 10)
2048 (Bit 11)
4096 (Bit 12)

ARV ZZOE Y RO (15

Bathtub I &
WEFE T

Auto Adjust
Auto Search

Eye Margin I E
Eye Contour Il &
IR = BRE
Wb

PAM4 BER H|EH

OPERation A7 —ZAL VAKX IRITHAR R PRAZONEFEWEDEET,
> :STATus:0OPERation:EVENt?

F0x

> :STATus:OPERation?

< 16

LRARUR

15 451

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~8184
ZERI AN

8 (Bit 3)

16 (Bit 4)
128 (Bit 7)
256 (Bit 8)
512 (Bit 9)
1024 (Bit 10)
2048 (Bit 11)
4096 (Bit 12)

AT 4T ar L UAZDOE ORI (1)

Bathtub #I7E
WEFE T

Auto Adjust
Auto Search

Eye Margin | & H
Eye Contour Il &
INB— B TE R
e s

PAM4 BER #|7EH

OPERation AT —H ALV RZZBITHAL T4 ar L P AZORNREEZBIWED

TET.

> :STATus:0PERation:CONDition?

< 16
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:STATus:OPERation:ENABIle <numeric>

INDA—A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~8184 ARV FX—=T NP AZDOE y OKFT (%)
ARE Y
8 (Bit 3) Bathtub &

16 (Bit 4) HEFEA T

128 (Bit 7) Auto Adjust

256 (Bit 8) Auto Search

512 (Bit 9) Eye Margin &
1024 (Bit 10) Eye Contour Il &+
2048 (Bit 11) IRE— R TEH
4096 (Bit 12) I b

PAM4 BER #lEH
IRTA=H% O 12T DL, TRTOE Y MY AT LT,
HERE OPERation A7 —HAL VAKX ZEBITHA XU MM P—T IV LT AZ DAY %
HELET,
{5 A OPERation A7 —H#AL VAL DAL MM E—T VL UARIT 16 X ELET,
> :STATus:0OPERation:ENABle 16

Y

:STATus:OPERation:ENABIe? *
L AR R <numeric>=<NR1 NUMERIC RESPONSE DATA> 5

0~8184 LU =T LT REOE Y MORT (HiE5) T
Heke OPERation A7 —HAL VAXIEBIFHA UM F—T AL IAZONEERN - F

AbtET,
{5 A > :STATus:0OPERation:ENABle?

< 16
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:STATus:OPERation:PTRansition <numeric>

INSA—AH

{5 A

<numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0~8184 KN Tvar 74Oy RO (+#E)
A

8 (Bit 3) Bathtub &

16 (Bit 4) WEFATH

128 (Bit 7) Auto Adjust

256 (Bit 8) Auto Search

512 (Bit 9) Eye Margin &

1024 (Bit 10) Eye Contour Il &+

2048 (Bit 11) IRE— R TEH

4096 (Bit 12) wIH

PAM4 BER #lEH
OPERation A7 —H AL VAR BT AN T ary 74 (IERFRZEL) &%
TLET,
OPERation A7 —Z ALY RAZDNT a7 44 (EFINZEAL) (2 16 3%
TLET,
> :STATus:0PERation:PTRansition 16

:STATus:OPERation:PTRansition?

LRARUR

Hee

15 451

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~8184 "o ar 7 NADOE ORI (+1H#E)
OPERation A7 —HAL VAR BITFHNT Y var7 g (EFRZELR) @
NEZRIWEDEET,

> :STATus:0PERation:PTRansition?

< 16
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:STATus:OPERation:NTRansition <numeric>

INTA—A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~8184 KN Tvar 74Oy RO (+#E)
A
8 (Bit 3) Bathtub &
16 (Bit 4) WEFATH
128 (Bit 7) Auto Adjust
256 (Bit 8) Auto Search
512 (Bit 9) Eye Margin &
1024 (Bit 10) Eye Contour Il &+
2048 (Bit 11) IRE— R TEH
4096 (Bit 12) #H
PAM4 BER #lEH
HeRE OPERation A7 —H AL VAR BT AN T ar 7oy (A REL) &%
FELET,
{55 A1 OPERation A7 —F AL REDRIT a7 % (B2 1216 ik
FELET,

> :STATus:0PERation:NTRansition 16

D)

:STATus:OPERation:NTRansition? *
LR R <numeric>=<NR1 NUMERIC RESPONSE DATA> 2

0~8184 b Pvar T Oy o (15 <
ehE OPERation A7 —#ALVAXCBIFHRTLVvar 7y (BElR) o K

NEZWAEDEET,
{5 B > :STATus:0OPERation:NTRansition?

< 16
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5573 LUtHAHFRT—EX

5.5.7.3.1 MU181000A/B
Y AP AT —HZ AT, MU181000A/B DB EFK R LET,

:INSTrument:SYG125[:EVEN{]?

LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 ARURTRZOE Y hOKRFN (%)
ARk
1 (Bit 0) PLL Unlock %4
Hae VRV APRT = ZRAZBIF AR MDONEE NG DY ET,
{5 A > :INSTrument:SYG125:EVENt?
ElE
> :INSTrument:SYG1257?
< 1

:INSTrument:SYG125:CONDition?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~3 AT AT ar L YA OE Y RO (+HEE)
ARE Y
1 (Bit 0) PLL Unlock 4=
2 (Bit 1) Module I/F =7 —%/£
HERE oA AT AT b T v a ONFEE WD ET,
{EAH > :INSTrument:SYG125:CONDition?
<1

:INSTrument:SYG125:PTRansition <numeric>

INSA—A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~1 KTV ar 7O v o (i)
HEhe vk
1 (Bit 0) PLL Unlock F&4
HRE SR AP RT —HATBITHNT Vv ar T s (EF ML) % ELE
R
{52 FA151 B AYPRT =L ADINT v ar T4 vE (ES L) 1[C1E2RELET,

> :INSTrument:SYG125:PTRansition 1
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:INSTrument:SYG125:PTRansition?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 v vvar 7oy ok (%)

T RE P AP AT —E BT HNT Vv ar T (EHIZEAL) OREER
WabEET,

A > :INSTrument:SYG125:PTRansition?
<1

:INSTrument:SYG125:NTRansition <numeric>

INSA—A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~1 KL vvar 7oy ok (%)
A
1 (Bit 0) PLL Unlock %4
Hee AP AT —ERAIBITDHNT Va7 vE (RAJTINZE L) AR ELE
R
{52 FA151 R P AP RT —HZADIT Vv ar T4 E (BRGIZE) IC1EFRELET,
> :INSTrument:SYG125:NTRansition 1
D)
T
:INSTrument:SYG125:NTRansition? !
LARUR <numeric>=<NR1 NUMERIC RESPONSE DATA> 3
0~1 hovPvar T4 EDE RO (Fif%) T
HehE R AYRT —HRIBITDBNT Va7 (AL O
WaEbEET,
A > :INSTrument:SYG125:NTRansition?
<1

:INSTrument:SYG125:RESet

BeaE YA Y AT —HATBIT DA NP L £,
Eg==L0l > :INSTrument:SYG125:RESet
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5.5.7.3.2 MU191000A
VYA AT —H AT, MU191000A DR E2FRLET,

:INSTrument:SYG125[:EVENt]?

LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 ARURTRAZOE Y hOFRFN (D)
AEEH
1 (Bit 0) PLL Unlock %
Hae B PAYP AT = ZRATBIT ARV NONEE NG DEET,
{1 > :INSTrument:SYG125:EVENt?
EelES
> :INSTrument:SYG1257?
<1

:INSTrument:SYG125:CONDition?

LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~3 ATy a b PAZOE Yy ORI (HHEE)
AEE >k
1 (Bit 0) PLL Unlock %
2 (Bit 1) Module I/F =7 —%/E
hERE R P AP AT —HABIT AT 4 ar ODNEERWEbEET,
{5 B > :INSTrument:SYG125:CONDition?
<1

:INSTrument:SYG125:PTRansition <numeric>

INTA—A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~1 N ovar7an2oe yhokin (HE)
ER=aN
1 (Bit 0) PLL Unlock ¥4

HERE B AP RT—ZRIBITHNT D ar T B (EHFME) 2R ELE
R

&5 R AP AT —HAD T v ar TR (EZEL) 121 &% ELET,

> :INSTrument:SYG1l25:PTRansition 1

:INSTrument:SYG125:PTRansition?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 oL Tiar 74Oy ORI ()

R RE B AP RT =R RIBITHNT Vv ar T vk (IEF L) ORNEE R
WaEbhbEET,

{5 B > :INSTrument:SYG125:PTRansition?
<1
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:INSTrument:SYG125:NTRansition <numeric>

INSA—A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~1 KT Vv ar 7O v oK (i)
HEhe vk
1 (Bit 0) PLL Unlock %4
Hee oA AT —ERAIBITDHNT Va7 vE (RJTINZE L) ARELE
R
{52 FA151 R P AP RT —HZADNT Vv ar T4 E (BRGIE) IC1EFRELET,

> :INSTrument:SYG125:NTRansition 1

:INSTrument:SYG125:NTRansition?

LRKRR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 KL Tvar 7V EOE YO (%)
HaE R P AP AT —FACBIT DT ar T E (AT ORNEER
WEbEET,
A > :INSTrument:SYG125:NTRansition?
<1
Y
*
:INSTrument:SYG125:RESet L
e S EIAFAT —FATBI A AL ET, =
{5 FABI > :INSTrument:SYG125:RESet f

:INSTrument:SYG[:EVEN{]?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 ARURTRAZOE Y hOFFN (D)
AEEH
1 (Bit 0) PLL Unlock %4
HaE B PAYP AT = ZRATBIT ARV NONEE NG DEET,
{1 > :INSTrument:SYG:EVENt?
FoiZ
> :INSTrument:SYG?
<1
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:INSTrument:SYG:CONDition?

LARUR

Hae
= Al

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~3 AT ar L VAZOE RO (+#E)
HEhe vk

1 (Bit 0) PLL Unlock F&4

2 (Bit 1) Module I/F =7 —3%4:

R AP AT —Z BT HA T4 ar DNEEOE Y ET,
> :INSTrument:SYG:CONDition?
<1

:INSTrument:SYG:PTRansition <numeric>

INSA—AH

<numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0~1 LUy ar 74 A OE RO (HHEH)
HhE vk
1 (Bit 0) PLL Unlock 34

YA RT R RCBITENT Vv ar Ty (EFMER) ARELE
7

B APRT—HADNT g T4 (EHIMZER) 21 E2RELET,
> :INSTrument:SYG:PTRansition 1

:INSTrument:SYG:PTRansition?

LRARUR

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0~1 KoL ovar 7Oy O ()

R Y AP AT —ZRICBIT BTV ar T (EFRZEL) ONEZR
WEDEET,

> :INSTrument:3SYG:PTRansition?

<1

:INSTrument:SYG:NTRansition <numeric>

INSA—A

<numeric>=<DECIMAL NUMERIC PROGRAM DATA>

0~1 N T a7 Oy ORI ()
AEhe vk
1 (Bit 0) PLL Unlock 34

R APRT —HRTBIT AT D ar T (ATINE) ERELE
7

R PAPRT —HADNT P ar TS (BT IC1ERELET,
> :INSTrument:SYG:NTRansition 1
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:INSTrument:SYG:NTRansition?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~1 v vvar 7oy ok (%)

HegE R AP RT —HRIBITDN TV ar T v (AT O
WabEET,

A > :INSTrument:SYG:NTRansition?
<1

:INSTrument:SYG:RESet

HEE oY A P AT —H AT DA MWL £,
&= 5 > :INSTrument:SYG:RESet

:INSTrument:SYG:MODule:CONDition?

LRARUR <serial>=<STRING RESPONSE DATA>,
<firm>=<STRING RESPONSE DATA>

Hee LB AYRNED Module DTV 7 /L No.. Firmware Version ®DNAEZ RV
EbEET,

A > :INSTrument:SYG:MODule:CONDition?
EJelES

> :INST:SYG:MOD:COND?
< 2522002,Vv2025.6.1

J
<
]
I
=
v?
<
S
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5574 EDRT—%X

ED A7 —# AT, MU195040A. MU196040A. BLTUIMU196040B D7 57—
LR T —p KR L Ed, MU183040A/B. MU183041A/B & A #2330 %
7,

:INSTrument:EDG32[:EVENt]?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~16383 ARV AZDOE Y ORI (10 )
ARE B
1 (Bit 0) Error ¥4 (Datal)
2 (Bit 1) Error ¥4 (Data2)
16 (Bit 4) Pattern Sync Loss 4= (Datal)
32 (Bit 5) Pattern Sync Loss %4: (Data2)
256 (Bit 8) Clock Loss F&E
1024 (Bit 10) Delay Calibration Require ¥4 (Datal)
2048 (Bit 11) Delay Calibration Require %4 (Data2)
112 MU195040A, MU196040A, 5L U'MU196040B A7 —ZAIZEFHA X hD
NEZRWE Db ET,
{E FAHI > :INSTrument:EDG32:EVENt?
Folx
> :INSTrument:EDG327?
<1

:INSTrument:EDG32:CONDition?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~16383 AT ar L VAZOE ORI (10 #HE)
ARE R
1 (Bit 0) Error ¥4 (Datal)
2 (Bit 1) Error ¥4 (Data2)
16 (Bit 4) Pattern Sync Loss %4: (Datal)
32 (Bit 5) Pattern Sync Loss 4 (Data2)
256 (Bit 8) Clock Loss &4
1024 (Bit 10) Delay Calibration Require %4 (Datal)
2048 (Bit 11) Delay Calibration Require ¥4 (Data2)
113 MU195040A, MU196040A, 3L MU196040B A7 —HAIZH1T DT 4
varONEEWE DY ET,
= AH > :INSTrument:EDG32:CONDition?
<1
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:INSTrument:EDG32:PTRansition <numeric>

INDA—A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~16383 R vvar 74 ZOE O (10 D)
ARE R
1 (Bit 0) Error ¥4 (Datal)
2 (Bit 1) Error ¥4 (Data2)
16 (Bit 4) Pattern Sync Loss %4: (Datal)
32 (Bit 5) Pattern Sync Loss 4 (Data2)
256 (Bit 8) Clock Loss &4
1024 (Bit 10) Delay Calibration Require %4 (Datal)
2048 (Bit 11) Delay Calibration Require ¥4 (Data2)
e MU195040A. MU196040A., 335 MU196040B A7 —HZRIZBIFHNT ¥
var7ang (ElmZEL) ZRELET,
=Y MU195040A . MU196040A. 5 ETY MU196040B AT —HAD TV vay

T4 (EHMZE) 121 #%ELET,
> :INSTrument:EDG32:PTRansition 1

:INSTrument:EDG32:PTRansition?

LRRY R <numeric>=<NR1 NUMERIC RESPONSE DATA> %
0~16383 RS ar T4 EDOE Y RO (10 ) |

HERE MU195040A, MU196040A, 33E T MU196040B A7 —HXAIZHBIFHNT 2
var s (EFBER) ONEEICEDEET, 3

{5 FE I > :INSTrument:EDG32:PTRansition? N
< 1

:INSTrument:EDG32:NTRansition <numeric>

INT A=A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~16383 rov v a7 42Oy oOkFn (10 E4)
ArE vk
1 (Bit 0) Error 3%/ (Datal)
2 (Bit 1) Error %4 (Data2)
16 (Bit 4) Pattern Sync Loss 4= (Datal)
32 (Bit 5) Pattern Sync Loss %4: (Data2)
256 (Bit 8) Clock Loss 4
1024 (Bit 10) Delay Calibration Require ¥4 (Datal)
2048 (Bit 11) Delay Calibration Require /£ (Data2)
T RE MU195040A, MU196040A., 3L MU196040B A7 —HRIZHBITHRNT Y
ar gy (AHINE) EERELET,
= A5 MU195040A . MU196040A. 35T MU196040B A7 —HADIT L Viay

TaNnE (BHFMER) 11 ERELET,
> :INSTrument:EDG32:NTRansition 1
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:INSTrument:EDG32:NTRansition?

LARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~16383 KNFvovar 74 Zoe yhokTn (10 #%0)

FERE MU195040A, MU196040A, BL T MU196040B AT —H A BT HIT Y
var7ans (B EL) ONEEROWEDEET,

A > :INSTrument:EDG32:NTRansition?
<1

:INSTrument:EDG32:RESet

HERE MU195040A. MU196040A. BELO'MU196040B A7 —HX A BT HA XM
VUL L E,
==Ll > :INSTrument:EDG32:RESet
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55.7.5 PPGRT—%HXR

PPG A7 —#A T3, MU195020A 35T MU196020A/C (IZHITHT T — L%
T —7pE%FRLET, MU183020A, MU183021A L AHMEAHYET,

:INSTrument:PPGG32[:EVENt]?

LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~15 AN T AZDOE Y bR (HHEER)
ARE R
1 (Bit 0) Delay Calibration Require ¥4 (Datal)
2 (Bit 1) Delay Calibration Require 4= (Data2)
Hae MU195020A LU MU196020A/C AT —HAIZEITHA XU RDONEZEINE
b ET,
{5 B > :INSTrument:PPGG32:EVENt?
EJ el
> :INSTrument:PPGG32?
< 4

:INSTrument:PPGG32:CONDition?

1
LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA> %
0~15 LT AT AL L VAZOE Y hOR (+1EH) ;\
AzhE vk _g
1 (Bit 0) Delay Calibration Require ¥4 (Datal) ¥
2 (Bit 1) Delay Calibration Require % (Data2) R
HaE MU195020A LN MU196020A/C AT —HAIZEBIT DT 4ar ODNEE
WA Ed,
{5 FABI > :INSTrument:PPGG32:CONDition?
< 4

:INSTrument:PPGG32:PTRansition <numeric>

INSA—4 <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~15 KN ovar 74Oy Ok (L)
ARE vk
1 (Bit 0) Delay Calibration Require % (Datal)
2 (Bit 1) Delay Calibration Require ¥4 (Data2)
HeRE MU195020A LU MU196020A/C AT —HAIZBIFHNT T vary 7 vk
(EFMZAL) R ELET,
{3 R MU195020A 33X MU196020A/C AT —HADIT P var7 44 (IEH [
) 21 ZRELET,
> :INSTrument:PPGG32:PTRansition 4
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:INSTrument:PPGG32:PTRansition?

LARUX <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~15 N ar AN OE Y RO (T

HRE MU195020A X MU196020A/C AT —ZARZBITHNT Va7 4 H
(EJ AL ONEEFWEDEET,

A > :INSTrument:PPGG32:PTRansition?
< 4

:INSTrument:PPGG32:NTRansition <numeric>

INSA—A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0~15 KT Vv ar 7O v RO (i)
HEhe vk
1 (Bit 0) Delay Calibration Require ¥4 (Datal)
2 (Bit 1) Delay Calibration Require %4 (Data2)
HERE MU195020A BELO MU196020A/C AT —HAIZBIFTHRT Va7 44
(BFmZEA) ZRELET,
5= A MU195020A 33X MU196020A/C AT —HAD T Piar 744 (A5

) 11 #RELET,
> :INSTrument:PPGG32:NTRansition 4

:INSTrument:PPGG32:NTRansition?

LARUX <numeric>=<NR1 NUMERIC RESPONSE DATA>
0~15 "LV A TANEDE Y b O (%)

HeE MU195020A LT MU196020A/C AT —ZRZBIF LT Va7 4Ny
(B ONEEFWEDEET,

{1 > :INSTrument:PPGG32:NTRansition?
< 4

:INSTrument:PPGG32:RESet

BeaE MU195020A BL MU196020A/C AT —F BT HAR M gIEbLE7,
==Ll > :INSTrument :PPGG32:RESet
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5.6 SCPlavwy k

ZOHITIL, SCPI 2 RIZHOWTHRILET,

PLFica~w o R otk flz L ET, FRAMO< >i%, >7ar I 84y—
< VARV AZRLUET,

7055 L3av R Of

INGA—RRALTH (SCPI, HEREH)

055 LavUR INSA—HRB 4T (IEEE 488.2, SCPI)
:SOURce:PATTern:TYPE <type>
INTA—A <type>=<CHARACTER PROGRAM DATA>
~ PRBS PRBS /\%—>
ZSUBstitution Zero-substitution /32—
DATA Data /\9—>
AlLTernate Alternate /32—>
MIXData Mixed Data /33—
MIXalt Mixed Alternate /\3—>
SEQuence Sequence /\3—> )
petE L #BSa—r0BEERELET. ‘f
{55 FR 451 EHER/ \¥—> % Mixed Data /32— (2R ELET, K
— >:SOURce:PATTern: TYPE MIXData 3
it MP1800A &—ERE #ifd A% YES (ZSUBstitution M), f
|
|
INTA—=EDARE BIEsiEL DR
a2 R EAS
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5[AY=F oXcam ISR NNT]|

INSGA—HBRATZ (SCPI, HEEH)

7D73A17>P INSA—RBZ AT (IEEE 488.2, SCPI)
:SOURce:PATTern: TYPE?/
LRARU R <type>=éCHARACTER RESPONSE DATA>
PRBS,ZSUB,DATA,ALT,MIXD,MIX,SEQ
HEEE RER/\A—2 DFBFEERVEDLEET,
5= R 451 > :SOURce:PATTern:TYPE?
_______<MIXD
Hifatt MP1800A —EREEHHEABHYET (ZSUBstitution M #),

avURERE, LARY R
£

BFMEED BB

MP1900A Oa< R T _X T —roiylavw R TT,

v URIZEFNORRE I EE 52 056, a~v U RIZHRRH LY
BVRBHVET, WEBLZITLHREHE | fiEZIT &I ONTIEA
VARG sV T e DL RN, VAT =~ VT DRI IR,
[3.2.1.3 Help )| #Z L T7Z&0 Y,

TusSaav s REfnEbEav L RORTA—ENRE—DE XX,
WEDhEav U RONRTGA—Z BB T HEENHVET,
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56.1 H@avF
I CIEAY T N = T O B L O A AR I B BT L R IC ST
LET, ATECHHT I~ ROt AR E 0 Bk £

56.1.1 H*H@EHTE
*56.1.1-1 H@EHZEaTUR

REIEHE avwUR
BT % = NE B DR E :UENTry:ID
:UENTry:ID?
BETHE 22— :MODule:ID
(Reeyh) FEHOBE ‘MODule:ID?

BEd 2 HEHIE OBGE

:SYSTem:CFUNCction

:SYSTem:CFUNCction?

TT— Ay -V DOMWE Y

:SYSTem:ERRor?

SCPI "—ar OffnEibt

:SYSTem:VERSion?

FEERREBORWE DO

‘SYSTem:CONDition?

ek BB WAt :SYSTem:ORGanization:HARDware? )i

VAT AT —DRWE b :SYSTem:INFormation:ERRor? :F

B —I X —H DR :SYSTem:TERMination 2
:SYSTem:TERMination? 3

KK, BV a— LA DRIV S | :SYSTem:CONDition:UNITs? K

MP1900A fH# ORIt :SYSTem:UNIT?

V2= UEFROMWE D :SYSTem:MODule?

B E R R R RO E :SYSTem:DISPlay:RESult
:SYSTem:DISPlay:RESult?

T2 —/LE [ FER :DISPlay:ACTive
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:UENTry:ID <unit_number>

INDA—A <unit_number>=<DECIMAL NUMERIC PROGRAM DATA>
1~4 2=y hDOFE S

T RE BET A= OB B ERELET,

{5 A BET o=y MERZ 2 ITRELET,
> :UENTry:ID 2

Eifatk MP1800A & HHMENRBHD ET,

:UENTry:ID?

LRRUR <unit_number>=<NR1 NUMERIC RESPONSE DATA>
1~4

T EE BIEL QD2 =y bOFE S EMWEDEET,

5= A > :UENTry:ID?
< 2

Eifatt MP1800A & HHMENRBHD ET,

:MODule:ID <module_number>

INDA—A <module_number>=<DECIMAL NUMERIC PROGRAM DATA>
1~8 TV a—VDOFE

Hee BAETDEYV2— L DOFESF (RryMiE) 3 ELET,

{55 FA 51 BET2EV 22—V EEE 6 ITRELET,
> :MODule:ID 6

Eifg MP1800A & HHMENRHYET,

:MODule:ID?

LRRUR <module_number>=<NR1 NUMERIC RESPONSE DATA>
1~8

HERE BEL TV EY 2— L OF S (RAryMIE) ZfWEhbEEd,

A > :MODule:ID?
< 6

Eifatk MP1800A & HHMENBHDE T,
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SCPI 2~

:SYSTem:CFUNCction <function>

INSA—AH

HRE
{5 A

Bt

<function>=<CHARACTER PROGRAM DATA>

ASE32 Auto Search
EMAR32 Eye Margin Il i&
ECT Eye Contour &
BTUB32 Bathtub &
AADJ32 Auto Adjust
PAMB PAM4 BER #|E
OFF Off

2

Off 2T 3L, BEZRIED AT TR — MIxF T A /BRI =Y

£,

BT DB EIE OMRERZ R ELE T,
B EI B mA) 72 RE R Auto Search IZEREL T,
> :SYSTem:CFUNction ASE32

MP1800A L AR HET,

:SYSTem:CFUNCction?

LRARUR

Hae
{2 AR

Btk

<function>=<CHARACTER RESPONSE DATA>

ASE32 Auto Search
EMAR32 Eye Margin &
ECT Eye Contour {#lli&
BTUB32 Bathtub HIE
AADJ32 Auto Adjust
PAMB PAM4 BER #IE
OFF Off

BEL TV E BN E OMSBEZ TV S £,
> :5YSTem:CFUNction?
< ASE32

MP1800A & A#MERHDET,

579

J
<
]
I
=
v?
<
S



BH5E Jr—pavpF

:SYSTem:ERRor?

LARUR

HaE
{3 R

Bt

:SYSTem:VERSion?

<error/event_number>,"<error/event_description>"
<error/event_number>=<NR1 NUMERIC RESPONSE DATA>
—32768~32767

0 BIRSNT A =T =020 FTA XU IDOFAENRNZEZRLET,
ZDIFEMNIE, SCPIIZE S TFHRIL CODAE A2 =T — F7- (T35 &[5 A D
TI—HIRLET,

<error/event_description>=<STRING RESPONSE DATA>

FE N D<error/event_number>lZ- 2OV T 1 % 1 IZK T ATT— Ay —
TY, ZOXFHNOHEAFRIL, 255 LFTT,

TT— AR 2 —IFETHTT — A=V BWEbEET,

> :S5YSTem:ERRor?

< 0,"No error"

MP1632C TA4¥ 4V T =27 F 74 (LLF, MP1632C EFFONET S ),
MP1776A 30k HE (BLF, MP1776A EFFOVET, ), MP1800A & A HafkAs
HVET,

LRARUR

HrE
15 451

it

<version>=<NR2 NUMERIC RESPONSE DATA>
YYYY.V YYYY: year

V: revision number
MP1900A 3%l 9-% SCPI ON—Tar ZRnGbiEEd,
> :SYSTem:VERSion?
< 1999.0

MP1632C. MP1776A. MP1800A & H#MEARHVET,
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:SYSTem:CONDition?

LARUR

<mainframe>,<slot1>,...,<slot64>
<mainframe>=<serial>,<mver>,<hver>,<optl>,<sbver><saver>,<opt2>
<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999
MP1900A > UT )V F /83—
Az
TINT 7 Xy B AL ENHVET,
<mver>=<STRING RESPONSE DATA>
XXXX. XX XX 1.00.00~9999.99.99
MX190000A Y7 by =7 /R—a
<hver>=<STRING RESPONSE DATA>
XXXX.XX.XX 1.00.00~9999.99.99
MP1900A /»—R7 =7 /N—Tg2
<opt1>=<STRING RESPONSE DATA>

OPTXXX F7arFEE (MP1900A)

[ 5.6.1.1-2 A7 varxy7 74553k =5 R T
TEEW,

JE: y
RELTODA T ar ORIETHALES A7 arRERESN TV £
XX NONE #H AL ET, ]

<sbver>=<STRING RESPONSE DATA> 3];

XXXX.XX.XX 1.00.00~9999.99.99 f

YT T IV = a ) TR 2T A=V
(Boot #B47)
<saver>=<STRING RESPONSE DATA>
XXXX. XX XX 1.00.00~9999.99.99
YT T IV —a TN =T NV
(Application #%57)
<opt2>=<STRING RESPONSE DATA>
<slot x>=<module> <serial>,<fpgal>[,<fpga2>],<boot>,
<application>,<opt>
x TRy MEGZRLET, AnyhE 513 Unit F5I280, LTFOINCR0ES,

Unitl: 1~16  1~8 FTHREATYMIFSELET,

Unit2: 17~32

Unit3: 33~48

Unit4: 49~64

<module>=<STRING RESPONSE DATA>

XXXXXXXXX EVa2—VE4 #I:MU195020A
(%% 5.6.1.1-2 A7 T ar¥xT7 /4% 5K | =5 T
TEEN,

JE:

V2 L RNEFESNTORNEXIE, NONE 2 AL ET, 2 Arvhgy
PHEATHED2a— VO IIARY I MEERKENARY MO ALFELE
7,

5-81



BH5E Jr—pavpF

HRe
15 451

Bt

<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999
SIT TN —
At
FVa— UIREREIN TN E XL e Y R AILET,
2 2y My aMi T 5EY 2 — LV OGEIT, BN REWVALY D HA L)
ELET,

<fpgal>[,<fpga2>,....]=<STRING RESPONSE DATA>
XXXX.XX.XX 1.00.00~9999.99.99

FPGA N—vay
<boot>=<STRING RESPONSE DATA>
XXXX.XX.XX 1.00.00~9999.99.99

Logic Boot /X\—Y'a

it
Logic Boot M3 FEEXILTNRNEE L “emmmmmes T R ALET,
2 Ay My & HTHEY 2— L OGETL, F T BREWATY MO BLAFR)
ELET,
<application>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
Logic Application /X—ay
it
Logic Application 2N FHESN TN EET - ZHALET,
2 Ay My a5 EY 2 — L OLE X, FTHREWVATY MO BATL)
LLET,
<opt>=<STRING RESPONSE DATA>
XXXXXX/XXXXX T arFE
OPTXXX:MP1900A D5
it
FAEL DA T a OBIETH L ES, A7 v ar REEI TR
WEXIINONE 2 L ET,
2 Ay My E i T 5EY 2 — L OE X, F T HREWVATY MO BATL)
LLET,

MP1900A OV 7 =7 IREZ WA bEET,

> :SYSTem: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,
MU195020A, 6201234569,1.00.00,1.00.00,1.00.00,0PT001,0PT2
20,

MU195040A, 6201234571,1.00.00,1.00.00,1.00.00,0PT002,0PT2
20

MP1800A & HHMERHDE T,
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#£56.1.1-2 ATavxvI08xdibk

ZZZRE 2R T avBEE" FFav &

MX190000A - -

ST FTNTFVTAT FIAYR

HlE 7 b =7

MU181000A ‘ OPTx01 Dy B I

12.5GHz v > ¥4

MU181000B ‘ OPTx01 Dy B I

12.5GHz 4 R—Fr A% OPTx02 SSC §iiE

MU191000A - -

Synthesizer

MU195020A OPTO01 32G bit/s Extension

21G/32G bit/s S PPG OPTO010 1ch Data Output
OPT020 1ch 10Tap Emphasis
OPTO11 2ch Data Output
OPTO021 2ch 10Tap Emphasis
OPT030 1ch Data Delay
OPT031 9ch Data Delay 2
OPT040 1ch ISI Injection |
OPTO041 2ch IST Injection g
OPTO050 Sequence Editor Function 3{
OPTO051 Sequence Editor Function PCle5 Extension

MU195040A OPTO001 32Gbit/s Extension

21G/32G bit/s ST ED OPTO10 1ch ED
OPT020 2ch ED
OPToO11 1ch CTLE
OPTO021 2ch CTLE
OPTO022 Clock Recovery

MU195050A OPT001 White Noise

Noise Generator
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£5.6.1.1-2 AFLaoxvrSH80EER HE)

jiZZZRE 2R T avBEE" FFav &

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 Adjustable ISI
OPTx42 FEC Pattern Generation
OPTx43 FEC Error Insertion for PCle6
OPTx45 USB4 Gen4 Pattern Generation
OPTx50 Inter-Module Synchronization
OPTx51 Sequence Editor Function
OPTx52 Sequence Editor Function for

Multi-Channel
OPTx56 Sequence Editor Function PCIe6 and CXL3
Flits Extension

OPTx60 PCle6 LEQ

MU196020C OPTO001 32G baud

PAM4 PPG OPT002 58G baud
OPT003 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 Adjustable ISI
OPTx42 FEC Pattern Generation
OPTx43 FEC Error Insertion for PCle6
OPTx45 USB4 Gen4 Pattern Generation
OPTx50 Inter-Module Synchronization

MU196040A OPTO01 32.1G baud Decoder

PAM4 ED OPTx22 25.5G to 32.1G baud Clock Recovery
OPTx41 SER Measurement

%k

F T arFZBEO x I EEFRLET,
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£5.6.1.1-2 AFLaoxvrSH80EER HE)

jiZZZRE 2R T avBEE" FFav &
MU196040B OPT001 32.1G baud
PAM4 ED OPT002 58.2G baud
OPTO005 64G 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
OPTx43 FEC Analysis for PCle6
OPTx51 PClIe Sequence Editor Pattern Analysis
MU196050B - -
Noise Generator -:)E'
MU196060A OPTO001 Clock Recovery for SSC ]
32G baud NRZ/PAM4 Re-Driver k
MU18302QA OPTx01 32G bit/s Extension é
28G/32G bit/s PPG OPTx12 1ch 2V Data Output K
OPTx13 1ch 3.5V Data Output
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 | oprx10 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
%%G/ 32G bit/s 4ch High Sensitivity | gpryo9 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?

LRRUR

<slot1>,...,<slot64>
<slotx>=<module>,<serial>,<fpgal>[,<fpga2>],<boot>,<application>,<opt
>

x (FAnYMEGZ/RLET, AnyhE 5T Unit F 5280 LLFOIIZR0ET,

Unitl: 1~16  1~8 FTHREFATYMIXISELET,

Unit2: 17~32

Unit3: 33~48

Unit4: 49~64

<module>=<STRING RESPONSE DATA>

XXXXXXXXX EVa—VE4 #I:MU195020A
[$ 5.6.1.1-2 A7 T ar¥xT774%fI5#K | =5 LT
TEEN,

JE:

TV a— LN EEINTVWRNEEIZ NONE 2 ILET,
2 Ay My EfE T 2EY 2 — LV OgAIL, ARy MESRRENVARY D
HANELET,
<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999
SUT T R—
Az
FVa— VNI TV RNEE L “meeeeee Y EHAILET,
2 Ay My T 5EY 2a— L OGEIT, Ay E SR RKEWVARY RO
HAELET,
<fpgal>[,<fpga2>,....]=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
FPGA N—vay
<boot>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
Logic Boot /X\—Y'a
Az
Logic Boot MFIESILTNRNEE [T “mmmmmmees Y EHLET,
2 Any My EEHTH5EY 22—V OEAEIEL, AnyhEE N K&V Ak
DIHFHELET,

<application>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
Logic Application /3X—a>
2
Logic Application 2N FHESN TN EET - ZHALET,
2 Ay My EfE T 2EY 2 — LV OgGAIL, Ary hMESRRKENVARY D
HAEHELET,
<opt>=<STRING RESPONSE DATA>
XXXXXX/XXXXX F 7 arFE s OPTXXX
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it
F T ar PERESH TR NWEEIE NONE 2 AL E,
2 Any My T 2EY 2 — L OBEIL, Aay MEEDREVARY D
HAEHELET,
HEEE MP1900A D/ N—R7 =7 AT MR A RN DR ET,
{5 FABI > :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,MU195040A,6201234571,1.00.00,1.00.00,1.00.00,0PT002,0
PT220

Hifag MP1632C, MP1776A & —¥ H#E3HVE3, MP1800A L AN HY £,

:SYSTem:INFormation:ERRor? <unit>

INGA—H <unit>=<DECIMAL NUMERIC PROGRAM DATA>
1~4 1~4. 1 step

LRRR <numeric>=<NR1 NUMERIC RESPONSE DATA>

NONE

PLL Unlock

Temperature

Fan

= W N = O

Internal Error
FLE TS System Error =12+ (,) TRUI>TT X THERLET,
Hae System Error O NEFZFWVEHEET,
{55 A1 > :3YSTem:INFormation:ERRor? 3
< 1,2,3,4 (PLL Unlock, Temperature, Fan, Internal Error |Z System
Error 23®5HEX)
< 0 (System Error 7372\ tX)
ittt MP1800A & HHMENHY E T,

J
<
]
I
=
v?
<
S

:SYSTem:TERMination <numeric>

INGA—A <numeric>=<DECIMAL NUMERIC PROGRAM DATA>
0 LF + EOI
1 CR +LF + EOI

HERE VARV AT —H DR —IF—FOFEAERELET,

{35 AR A —IFx—ZDFEFH% LF + EOL IZf%ELE T,
> :SYSTem:TERMination O

Eifat MP1632C, MP1800A L A#MERHVE T,
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:SYSTem:TERMination?

LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 LF + EOI
1 CR +LF + EOI
HRe VARV AT —HDE—Ip—HEEDEET,
{EAH > :SYSTem:TERMination?
<0
Hifug MP1632C. MP1800A & A #alEndH 1 E9,

:SYSTem:CONDition:UNITs?

LRARUR <unitl>,...,<unit4><slot1>, -, <slot8>
="<mainframel>,...,<mainframe4> <modulel>,...,<module64>"
<mainframel>~<mainframe4>=<STRING RESPONSE DATA>

XXXXXXXXX KIEA : MP1900A
(3 5.6.1.1-2 A7 var¥x772xf5&K | =5 BT
<TZEY,
JE:
mainframe2~4 %, MP1900A (Z##tL TV 2 eX13 NONE =L
7,
<modulel>~<module64>=<STRING RESPONSE DATA>
XXXXXXXXX EVa—VE4  #I:MU195020A
(%% 5.6.1.1-2 A7 T ar¥xT774xfI5HK | =5 BT
&V,
JE:
FVa— LB SN TR EEIL NONE 2 /1L £,
2 Ay MMyl T 5E Y 2a— VOB IT, Ay RSN RKEWV ARV RO
HEELET,
HRe MP1900A & E¥2— LOELAZNEbEET,
{5 FApI > :SYSTem:CONDition:UNITs?

< "MP1900A, NONE, NONE, NONE,MU181000A, NONE, MU195020A,
MU195040A, NONE, ..., NONE"
Hifatg MP1800A LA MR HET,
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:SYSTem:UNIT? <numeric>

INDA—A <numeric>=<NR1 NUMERIC PROGRAM DATA>
1~4 MP1900A FE=
MP1900A 1% “1”

LRRUR <mainframe>=

<unit>,<serial>,<mver>,<hver>,<optl>,<sbver>,<saver>,<opt2>
<unit>=<STRING RESPONSE DATA>

XXXXXXXXX AIKFE4L 1 MP1900A
[ 5.6.1.1-2 A7 ar¥xy7 74553 125U T
<TZEY,

it

FV a2 LPNEEE SN TVRNEXII NONE 2 I LET,
2 Ay MMy HTAEY 22— VDA, Ay hEENRKENATY D A

ARELET,
<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999

MP1900A 2 U7 v F 73—

E:
TIT XIS ADIGERHIET,

<mver>=<STRING RESPONSE DATA>
XXXX.XX.XX 1.00.00~9999.99.99
MX190000A YZ7hy =7 /" —T g2
<hver>=<STRING RESPONSE DATA>
XXXX.XX. XX 1.00.00~9999.99.99
MP1900A N—Ry =7 /=Yg
<opt1>=<STRING RESPONSE DATA>

J
<
]
I
=
v?
<
S

OPTXXX F 7 ar®E s (MP1900A) 1,
(3% 5.6.1.1-2 A7 vardxxT774%tn#k 125 R LT
TEEW,

JE:

FEL QWD T arOBFETHIILET, A7 varPNEEIN T
WeE L NONE 2 L ET,

<sbver>=<STRING RESPONSE DATA>

XXXX.XX. XX 1.00.00~9999.99.99
YT T IV r—a VTN 2T N =T
(Boot #B47)

<saver>=<STRING RESPONSE DATA>

XXXX.XX. XX 1.00.00~9999.99.99
YT T IV —a TRy T R —T gy
(Application #47)

<opt2>=<STRING RESPONSE DATA>

HRE MP1900A D4, 2 V7 )V No.Z2EDIFHA WA ET,
{5 FAf51 > :SYSTem:UNIT? 1

< MP1900A,6201234568,1.00.00,1.00.00,1.00.00,1.00.00
it MP1800A & HH#ENHYET,
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:SYSTem:MODule? <numeric>

INSA—AH

LARUR

<numeric>=<NR1 NUMERIC PROGRAM DATA>

1~8 Amyb

il AR MP1900 D354 1~8
<slot>=<module>,<serial>,<fpgal>,<fpga2>,<boot>,<application>,<opt>
<module>=<STRING RESPONSE DATA>

XXXXXXXXX EVa— 4 :MU195020A
(%% 5.6.1.1-2 A7 T ar¥xT7 /4% 5K | =5 LT
TEEW,

JE:

V2 — LN TN EE L NONE 2L Ed, 2 Ay has%
ERTEEY2—NVDOGAE, AuybMESNRRKENARY DR FHELET,

<serial>=<STRING RESPONSE DATA>
XXXXXXXXXX 0000000000~9999999999
SUT VTR —
A
EVa— VINEERE I TCNRNEX L e Y EHALET,
2 Ay My E T 5E Y 2 — VO G | ARy R BN RKENATY RO F
HheLET,
<fpgal><fpga2>=<STRING RESPONSE DATA>
XXXX. XX XX 1.00.00~9999.99.99
FPGA N—vay
<boot>=<STRING RESPONSE DATA>
XXXX.XX.XX 1.00.00~9999.99.99
Logic Boot /X\—=2

2
Logic Boot N FEEEZILTVRNEX L “mmmees Y AL ET,
2 Any My AT 5EY 2 — L OE Any hMEENRRKENARY RO A
BHhELET,
<application>=<STRING RESPONSE DATA>
XXXX. XX XX 1.00.00~9999.99.99
Logic Application /N\—'a
2
Logic Application 28 FHESN TN EE T “--- ZHALET,
2 Ay My T 5EY 2— L OGE | Any hMESRRENARY O A
AL ET,
<opt>=<STRING RESPONSE DATA>
XXXXXX/XXXXX FTvar e

OPTXXX:MP1900A O#4&
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JE:
FEELCNWNDA T g O T A LET,
F T ar NWRESH TORNEXIX NONE 2 HLET,
2 ANy EE T 2a— VDA, Ay hEENRKEWV ATy O I
FHhELET,
HERE FBELIEZAGYROEY 22— UIERA RIS b £,
{55 A1 A2y 3 DEY 2 — UERE MG DR ET,
> :8YSTem:MODule? 3
< MU195020A,6201234568,1.00.00, ————-——~
-,1.00.00,1.00.00,0PT001,0PT020,0PT021,0PT031
Eifatk MP1800A & HHMENBHD E T,

:SYSTem:DISPlay:RESult <boolean>

185 A—4 <boolean>=<BOOLEAN PROGRAM DATA>
OFF %7211 0 L OFF
ON %7213 1 HEEALER ON () Hi)

Hae HIERERORBE LD ON/OFF 2% ELET,

= 5 HIERE RO E L% OFF IR ELET, y
> :SYSTem:DISPlay:RESult OFF =

it MP1800A L H#MERHYET, ]

5 B R R OIS OFF ICREES TS A, HIIIA S EL T DAy b
B —UNRERRINET, WERERORHELIEEZ ON [T 5~ RERETH, & 'j
721%. [Remote] %% vF 32 LMIERROFEEALE N FHHINET, K

:SYSTem:DISPlay:RESult?

LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 HimLEE OFF
1 HEEALER ON () HiE)
FERE HEELEE D ON/OFF %&bt Ed,
{5 B > :8YSTem:DISPlay:RESult?
<0
Hifak MP1800A &L HAMMENH E T,
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:DISPlay:ACTive <unit>,<slot>[,<tab>]

INSA—AH

15 451

Bt

<unit>=<DECIMAL NUMERIC PROGRAM DATA>

1~4 MP1900A No.1~4

<slot>=<DECIMAL NUMERIC PROGRAM DATA>

1~8 Ak No.1~8

[<tab>]=<DECIMAL NUMERIC PROGRAM DATA>

1~X 47 1D No.1~X

[,<tab>] ZEMELI-HA1E, 11C720FET,

A7 IDEIF AT Ol Ry 7 AfESHDZ 778 No.1 E720, A 56T 2, 3, 4. ...E720

£,

271D O X FKRE) 1TEa—NVFERITA T a iz i ET,

BELIZEY 2— VOB EZRTE IR RLUET,

£
BEFE R OWEALEE)S OFF OEA XA REZ M c&xFH A, HT5
B&iIa~ 2 R:SYSTem:DISPlay:RESult ON CHfi i #LE % ON (Z5% &
LTLTEENY,

MU195020A @ [Pattern] #7 #F~LET,

(MP1900A No.1 DAYk 1 (2 MU195020A 23S TODHA)
> :DISPlay:ACTive 1,1,2

MP1800A & HH#LMERHD E T,
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7l

%< 5.6.1.2-1

| vers

File Cpen
File Save

Screen Copy

B Combination Setting

@

Module Grouping »

Multi Channel Calibration

Global Delay Calibration

Initialize

5.6.1.2-1 HiBtae

HEHEEREIT R

REIEE

avwUR

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
(HEREED R G D) | :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?

J
<
]
I
=
\?
<
S
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:SYSTem:MMEMory:QRECall <file_name>

INTA—A <file name>=<STRING PROGRAM DATA>
"<drv>¥[<dir>]<file>"
<drv>=C, D, E, F
<dir>=<dir1>¥<dir2>¥...0L— ;7 AL 7 N O HEITE 1)
<file>=77A/\4;

e ae BRET —FAEEET,
fERABI BRET 7ANVEFRE DIRAFI IV AIA S ET,
> :SYSTem:MMEMory:QRECall "C:¥Test¥example"
Btk MP1632C &~ RO HIIERHYET, NTA—Z D HHEIETHYEE A,

MP1800A £~ REBLUVRTA—XD HHMENRHVET,

:SYSTem:MMEMory:QSTore <file_name>,<comment>

INTA—A <file name>=<STRING PROGRAM DATA>
"<drv>: ¥[<dir>]<file>"
<drv>=C, D, E, F
<dir>=<dir1>¥<dir2>¥...0bL— ;7 AL 7 N O HEEITE 1)
<file>=77A/\4;
<comment>=<STRING PROGRAM DATA>
"XXXXXX..." K60 XLFDOXLTFHNITT7ANMIaA M ELET,

HERE Quick Save LE 7,
2
RAELICTZ 7 AN R E S HE RIEZ G FIATe Z LN TEIRIRDHDTLE
BELTZEN,
=A% BRRET TANERAFIOIFEZL T, aAMEE MER R T —2HVTHRIFL
ESgpe
> :SYSTem:MMEMory:QSTore "C:¥Test¥example","setup all"
it MP1632C L~ RO EHMENHY ET, RTA—Z D BMETHY EE A,

MP1800A L~ RRBIUVRTA—XD HHMENHVET,
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:SYSTem:MMEMory:STORe
<file_name>,<module>,<data_type>,<file_type>
IRFA—5 <file_name>=<STRING PROGRAM DATA>

"<drv>¥[<dir>]<file>"

<drv>=C, D, E, F
<dir>=<dir1>¥<dir2>¥...0L— ;7 AL 7 N DEEITE W)
<file>=77A /4,

<module>=<STRING PROGRAM DATA>
"<unit>:<slot>:<port> <module>"

<unit>=1, 2, 3, 4

<slot>=1, 2, 3, 4..., 8

<port>=1

<module>=F ¥ 2 — /4
<data_type>=<CHARACTER PROGRAM DATA>

CAP Capture & RORTG
CEX Capture L7=/X¥—2 7 7 A )V DRI
<file_type>=<CHARACTER PROGRAM DATA>
TXT Text File (2 #537)
HEX Text File (16 #4543 R)
Hae Capture HIER KT —#, BLO Capture LIz —2 T 7 A NVERTFLET,
{55 FAf51 Capture fE R 77V % 2 EEOTFAMEATRIFLET,

> :SYSTem:MMEMory:STORe "C:¥Test¥example","1:6:1
MU195040A", CAP, TXT
it MP1800A Lo~ ROAEMMENHVE S, N"TA—ZDAHNETHY EFE v,

J
<
]
I
=
v?
<
S

:SYSTem:PRINt:COPY

HERE Screen Copy Z#FEITLET,
=B > :SYSTem:PRINt :COPY
Hifatk MP1632C. MP1776A. MP1800A L H#ENHVET,
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:COMBination:OPERation:ABILity:CHSYnc? [<unit>]

INTA—A [<unit>]=<DECIMAL NUMERIC PROGRAM DATA>

1~4 MP1900A No.1~4

B FTHETY, BAMELI-8541X MP1900A No.1 245 EL£7,
LRRR <numeric>=<NR1 NUMERIC RESPONSE DATA>

0~255 Ch Sync O FIREZRIERL DTN (+1HEH0)

B

0 Channel Synchronization %4721

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
T8 Channel Synchronization &% & FI 72 PPG @ Slot Z V&b £,
= I Unit3 O E A HE72 PPG @ Slot ZW &b T,

> :COMBination:OPERation:ABILity:CHSYnc? 3

< 7
Eifatk MP1800A & H R H ET,

:COMBination:OPERation:CHSetting <configuration>[,<unit>]

INDA—A <configuration>=<NR1 NUMERIC RESPONSE DATA>
0~254 Ch Sync O F[REZRMERLOFRFN (+1HEH)
AE Y
2 (Bit 1) Slot2 @ PPG
4 (Bit 2) Slot3 @ PPG
8 (Bit 3) Slot4 ® PPG
16 (Bit 4) Slots @ 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 FHETY, BAMELT-8A1X MP1900A No.1 248 EL£7,
T RE Channel Synchronization &% & 1Z3 % PPG @ Slot Z#fiEL £ 7,
= 51 Unit3 @ Slot1~4 @ PPG % Channel Synchronization (i EL£7,
> :COMBination:OPERation:CHSetting 14
Eifatk MP1800A & HHAMEN B E,
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SCPI 2~

:SYSTem:MEMory:INITialize

HaE
15 51
Bt

W E T — 2 & T AR ICREL £,
> :SYSTem:MEMory:INITialize
MP1632C, MP1776A. MP1800A & H#MENRHYVET,

:SOURce:OUTPut:ASET <boolean>

INSA—A

HrE
15 451

Hifatt

<boolean>=<BOOLEAN PROGRAM DATA>

OFF %7213 0 Hi 71 OFF

ON F7/2id 1 H 77 ON

PPG @ Data i 7)& Clock #1710 ON/OFF Z#%ELE T,
PPG @ Data i 77& Clock Hi71% ON IZEREL £,

> :SOURce:0UTPut:ASET ON

MP1800A & HHAMERHY ET,

:SOURce:OUTPut:ASET?

LARUR

HaE
{2 A1

Bt

<numeric>=<NR1 NUMERIC RESPONSE DATA>

0 71 OFF

1 177 ON

PPG @ Data i /1& Clock 171 ON/OFF V&b ET,
> :SOURce:0OUTPut:ASET?

< 1

MP1800A & HHMENRHYET,

:SOURce:PATTern:EADDition:ASET <boolean>

INSA—AH

<boolean>=<BOOLEAN PROGRAM DATA>
OFF E£7-13 0 Error i X\ OFF
ON F72i3 1 Error ffi A ON

BEYa—)L (BT a—VIZRD) (LT, =7 —ffAD ON/OFF %%

ﬁiﬁ]\/\ijqo

BEVa— L (BT 22— VIZIRD) IZH LT, =71 A% ON IZIRELF

S

> :SOURce:PATTern:EADDition:ASET ON
MP1800A &L HHMENBHD E S,
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:SOURce:PATTern:EADDition:ASET?

LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 Error ffi A OFF
1 Error ffi A ON
Hae BEVa—b (FARRED2—/WITRD) ITHLT, =7 —fiAD ON/OFF %
WEDEET,
{5 B > :SOURce:PATTern:EADDition:ASET?
<1
Btk MP1800A & HHAMEAHY E T,

:SOURce:PATTern:EADDition:ASINgle

tHre EEVa—b (FHREY2—VIZRD) ISHL T, 7T =&ML ET,
{5 B > :SOURce:PATTern:EADDition:ASINgle
Bt MP1800A & A HIERHY ET,

:SENSe:MEASure:ASTRt

BeaE BEVa— VORITEEIELET,
==Ll > :SENSe:MEASure:ASTRt
Bifatf MP1800A &t AR H F T,

:SENSe:MEASure:ASTP

BeaE BEVa— VORIEEELELET,
==Ll > :SENSe:MEASure:ASTP
Bifatf MP1800A &t AR H F T,

:SENSe:MEASure:ASTate?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>

0 Y a— VA EE IR

1 HE

it

WD EY 22— ADRE T THIVL, THE T ZIRLES,

HERE BEV 2 — LOREEZFWEDEET,
{3 A5 > :SENSe:MEASure:ASTate?

<0
Bt MP1800A L H#ER B £,
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:SYSTem:BEEPer:ERRor:SET <boolean>

INTA—A <boolean>=<BOOLEAN PROGRAM DATA>
OFF 72130 7% —OFF
ON F70i 1 7% —0N
tae T7 =3O 7Y —ON/OFF Z3¢ ELE T,
{35 AR TI—RAERDOT P —% ON ITRELET,
> :S5YSTem:BEEPer:ERRor:SET ON
it MP1632C, MP1776A, MP1800A &L Al b0 £,

:SYSTem:BEEPer:ERRor:SET?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 7% —OFF
1 7% —0N
Hee T3 AEREOT P —ON/OFF WA bt Ed,
{5 B > :SYSTem:BEEPer:ERRor:SET?
< 1
it MP1632C, MP1776A, MP1800A LA HPERHV ET,
D)
*
:SYSTem:BEEPer:ALARM:SET <boolean> L
IS5 A—% <boolean>=<BOOLEAN PROGRAM DATA> =
OFF %7213 0 74 —OFF f
ON F7-i% 1 7% —0N
1 77— LFAERFO T P —0ON/OFF Zi% ELE 7,
{55 A1 7T —LFEAER DT Y —% OFF ISR ELET,
> :5YSTem:BEEPer:ALARm:SET OFF
Bt MP1632C. MP1776A. MP1800A & At HY 9,

:SYSTem:BEEPer:ALARmM:SET?

LRARUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 7% —O0FF
1 7% —0N
HERE 77— LI AEREO T —0ON/OFF Z\Wabe g,
{EAH > :SYSTem:BEEPer:ALARm:SET?
<0
Bt MP1632C. MP1776A. MP1800A & H.#altEAHY 9,
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:SYSTem:BEEPer:SYSTem:SET <boolean>

INTA—A <boolean>=<BOOLEAN PROGRAM DATA>
OFF 72130 7% —OFF
ON F70i 1 7% —0N
tae VAT LT TR EREO 7 —0ON/OFF Zi% EL £,
{35 AR VAT AT —RERFO T P —% ON ITRELET,
> :SYSTem:BEEPer:SYSTem: SET ON
Bt MP1632C, MP1776A, MP1800A L At HY £,

:SYSTem:BEEPer:SYSTem:SET?

LRRUR <numeric>=<NR1 NUMERIC RESPONSE DATA>
0 7% —OFF
1 7% —0N
Hae VAT AT —FERFO T Y —0ON/OFF &by Ed,
{5 B > :SYSTem:BEEPer:SYSTem:SET?
<1
Eifag MP1632C, MP1776A, MP1800A L APt HVET,

:SYSTem:BEEPer:SYSTem:TYPE <type>,<boolean>

INGA—A <type>=<CHARACTER PROGRAM DATA>
PUNLock PLL Unlock
FAN FAN
TEMPerature Temperature
ALL TRTDOUVAT LT — %8R
<boolean>=<BOOLEAN PROGRAM DATA>
OFF F7213 0
ON F7zi3 1
Hae VAT LT —T P =D LI H D ON/OFF 3 EL £,
{5 FA 51 VAT LATT—T7 W —DOxtGIA H Temperature 2 ON ([ZEXELE T,
> :SYSTem:BEEPer:SYSTem:TYPE TEMPerature, ON
ittt MP1632C &—&B HHMEN DY £9, MP1800A & HMAMENRHY ET,
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:SYSTem:BEEPer:SYSTem:TYPE?

LARU R <type>=<CHARACTER RESPONSE DATA>
PUNL, FAN, TEMP, ALL
XXX, XXX, TH =2 ON IR ESNTWHZT—%, ar~< ()
TRE->TRLET,
NONE T3 ON IZEESILTORWEA
HaE VAT ATT—T W=D ZEE O ON/OFF ZWabdEd,
{EAH > :SYSTem:BEEPer:SYSTem:TYPE?
< PUNL, TEMP
Hifug MP1632C. MP1800A & A #alEnH E9,

J
<
]
I
=
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<
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5.6.1.3 Auto Search
Auto Search DR E. WA a<w RNiE, A AT —0 A~V T NbiER T
FI, AV ATV =~ VT DORRFIEL, 13.2.1.3 Help ) S L TTESW,

VE—ha<w REEITT 512, :SYSTem:CFUNction =72 F T Auto Search
FHRELTTEEN,

Auto Search |

Mode |CoarsetP.hM4? [w] M m m
Item |111reshold&l’hase |v| m m

Clock
Delay (miA)

Clock

Data XData
Threshold Threshold Delay (ps)

Slots
PAMA ED

5.6.1.3-1 Auto Search % FE @&

5.6.1.4 Auto Adjust
Auto Adjust OFXE, WAL IvURIE, AV AZ =0~V T DLIERTE
FI, ARV =~ VT DORRFIEL, 13.2.1.83 Help ) S L TTES W,

VE—havrREETT5A0Z, :SYSTem:CFUNction =~ KT Auto Adjust

BEELTIESN,
Auto Adjust X
Item Threshold&Phase ‘v'

Slat Selector

ON/OFF

Slot6-1 ED

)
Slot6-2 ED
)

56.1.4-1 Auto Adjust FEEE

5-102



6.6 SCPI[a~vF

5.6.1.5 Pattern Editor
PPG BLEW ED IZBIF5/3% =0T 7 AV ORAT, FtrRIAFHF~ L RIZOUWTHL
HLET, ZNHDa~vr REFATTHE1IZ, MODule:ID =~ K TYUE—ME(E
THE 2L DAOY’EFEIRELTLIEE, :MODule:ID o< RExmyh
T DIREIC OV TIET5.6.1.1 FL#ERE | O:MODule:ID ZZ ML TEENY,

% 5.6.1.5-1 Pattern Editor & EFa<F

REEAR vk
Open :SYSTem:MMEMory:PATTern:RECall
Save :SYSTem:MMEMory:PATTern:STORe

:SYSTem:MMEMory:PATTern:RECall <file_name>,<file_type>

INTA—A <file name>=<STRING PROGRAM DATA>
"<drv>¥[<dir>]<file>"
<drv>=C, D, E, F
<dir>=<dir1>¥<dir2>¥...0bL— ;7 AL 7 N OHEITE 1)
<file>=77A/\4;
<file_type>=<CHARACTER PROGRAM DATA>

BIN Binary file

TXT Text file
T RE INF—= T 7 ANEREET,
{3 Al AP RIF 7 7 ANVFEREEEL T NP = T 7 ANV E G AR ET,

> :SYSTem:MMEMory:PATTern:RECall "C:¥Test¥example",BIN
itk MP1800A & HHAMEAHY E T,

:SYSTem:MMEMory:PATTern:STORe <file_name>, <file_type>

INDA—A <file_name>=<STRING PROGRAM DATA>
"<drv>'¥[<dir>]<file>"
<drv>=C, D, E, F
<dir>=<dir1>¥<dir2>¥...0L— T AL 7N DFAITEIE)
<file>=7 7 A /L4
<file_type>=<CHARACTER PROGRAM DATA>
BIN Binary file
TXT Text file
T RE IRE—=2 T ANERIFLET
A2

WIFLTC T 7ANG R E S Do, REZ T IAT LB TERLTRDDTIE
BLTLEEN,
152 F 451 RAFSE RF7 7 AN TERE TR EL TN = T 7 ANV ERIFLET,
> :SYSTem:MMEMory:PATTern:STORe "C:¥Test¥example", TXT
Bt MP1800A EAHMENHY £,
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5.6.1.6 Ext. Box

Ext. Box O E. BWEbE¥a< Rt A A7) =0~V 7 TR T £1,
F AT =~ VT DOFRRFIEIL, 13.2.1.83 Help | #Z L TIZE 0,

F72. GO447A DB T iET . WIS B DI A 7 AZ— T AR (G0447A
Quick Start Guide) ZZ L TIZEWY,

External Box Setting 1

'_I'GO44? |v! ]
coM |'3 |v
Current Setting m
1.4 dB@1GHz
8.0 dB@16GHz

'_‘:Expert |v!

1GHz

16GHz |:8.0dEl |v|

e

5.6.1.6-1 Ext. Box 5B
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56.2 LrtHAHavIr
MU181000A/B. MU191000A DO E ., WG a~rNiE, A A7) —r~
INTINOHERTEET, AV AT~~~V T DFRRFTIEL, 13.2.1.3 Helpl 2%
HRL TLIZE0,

Ve —ha<wREEITTBHHIZ, :2MODule:ID 2~ KT —M/E+ 5T
Va— L DArY’NEEEIREL TIZEN, :MODule!ID w2 RExmy G20
BEIZOWTIE5.6.1.1 @R EJDO:MODule:ID #& L T7EEVY,

J
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5.6.3 Jitter <K
MU181500B D& E, W GbEa~r Rid, AV ATV =0~ LT INbRERTE
FT, AVAT) =~ VT DFRRTTIEIE, 18.2.1.83 Help) #5FRL TLIEEW,
UE—ha~vrREFETT 200, 2MODulelID =2~ R TUE—MEET HE
Va— DAy NEEEREL TTEE, :MODule!ID a~vrRexay &5 D
RISV TIAT5.6.1.1 Hdi i ] :MODule:ID 22 L TZEWY,
5.6.3.1 v r—E
% 5.6.3.1-1 MU181500B a<w rF—&
No. :|71/I~“ :|7:/I~° :V?F :V?F :|7th :|7:/F av ok o
Ny —1 ANyH—2 ~NyF—3 ~NYF—4 | ANYF—=5 | ~"yF—6| UT!

1 |:OUTPut :AUX :JCON(dition Q

2 ‘REFClock c/Q

3 ‘MONitor Q

4 ‘SELect c/IQ

5 :SUBRateclock c/IQ

6 :AMPLitude c/Q

7 ‘MONitor Q

8 :CLOCk :FREQuency Cc/Q *

9 ‘OFFset ‘PPM c/Q *

10 ‘RCLock ‘SELect Cc/Q *

ki VAV HH
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#56.3.1-1 MU181500B av RF—%& (#Z)
No. :|‘\7:/I~“ :|‘\7:/I~“ :|‘\7:/I~“ :|‘\7:/I~“ :|7:/I~“ :|7:/I~“ AR/ =
NyE—1 ANYE—=2 | AYHF—3 Ny —4 ANYE—=5 | AYEF—6| IV

11 | :SOURce JITTer :BUJ :AMPLitude c/Q
12 :BITRate C/Q
13 ‘ENABIe c/Q
14 :LPFilter c/Q
15 ‘PRBS c/Q
16 :EXTditter | :ENABle C/IQ
17 ‘RJ :AMPLitude c/Q
18 :DEFault C
19 ‘ENABIle C/IQ
20 ‘FILTer C/IQ
21 ‘HFAMplitude c/IQ
22 ‘HPFilter C/Q
23 ‘LFAMplitude C/Q
24 :LPFilter C/Q
25 :MONitor Q
26 :8J[2] :AMPLitude C/Q
27 ‘ENABIe C/Q
28 ‘FREQuency c/IQ
29 :SSC :DEViation C/IQ
30 :DISPlay c/IQ
31 ‘ENABIle C/IQ
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 ‘WAIT Q
40 :DEViation0 Q
41 :DEViationl C/IQ
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% 5.6.3.1-1 MU181500B v K—& (#iZ)
No. :|7:/F‘ :|7:/I~“ :|‘\7:/I~“ :|‘\7:/I~“ :|7:/F‘ :|7:/F‘ ookl .
Ny —1 NyHF—2 ~NyS—3 Ny —4 ANYyF—=5 | AyF—6| 9T
42 | :SOURce JITTer :SSC :LIST :DEViation2 c/Q
43 :DEViation3 c/Q
44 :DEViation4 c/Q
45 :DEViationb c/Q
46 :DEViation6 c/Q
47 :DEViation7 C/Q
48 :GRAPh C/Q
49 :SHAPe Q
50 'WAIT | Q
51 :SHAPe0 Q
52 :SHAPel C/Q
53 :SHAPe2 c/Q
54 :SHAPe3 c/Q
55 :SHAPe4 c/Q
56 :SHAPe5 c/Q
57 :SHAPe6 c/Q
58 :SHAPe7 c/Q
59 ‘MAXDeviat Q
on
60 :MINDeviati C/Q
on

61 :MODulation c/IQ
62 :OPEak C/Q
63 :PROFile C/Q
64 :SLOPe Q
65 ‘WAIT Q
66 :SLOPe0 Q
67 :SLOPel Q
68 :SLOPe2 Q
69 :SLOPe3 Q
70 :SLOPe4 Q
71 :SLOPe5 Q
72 :SLOPe6 Q
73 :SLOPe7 Q
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# 5.6.3.1-1 MU181500B Ov F—%& (i)
No. :|‘\7:/I~“ :|‘\7:/I~“ :|‘\7:/I~“ :|‘\7:/I~“ :|7:/I~“ :|7:/F‘ av Uk .
Ny —1 ANYF—2 | AyH—3 ~NyE—4 ANYF—5 | AyHE—6| IV

74 | :SOURce JITTer :SSC :ST1Deviation c/Q
75 :ST2Deviation c/Q
76 ‘STARt C
77 :STATe Q
78 :STOP C
79 ‘TIME Q
80 :TIMEO Q
81 ‘TIME1 c/Q
82 :TIME2 c/Q
83 ‘TIMES3 c/Q
84 ‘TIME4 c/Q
85 ‘TIME5 c/Q
86 ‘TIME6 c/IQ
87 ‘TIME7 c/IQ
88 ‘TYPE c/IQ
89 :CSTRigger c/Q
90 ‘WAIT c/Q
91 :OUTPut ‘PATA :JOVerload Q
92 :‘MONitor Q
93 ‘SELect c/IQ
94 | :SYSTem {INPut :CSELect c/IQ
95 :MODule Q
96 ‘MMEMory | :RECall C
97 :STORe C
98 :JITTer :SSC ‘PRESet ‘RECall | C
99 :STORe | C
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56.4 21G/32G bit/s SI PPGa< Uk

MU195020A OB E. WG a~vrRid, A A7) —r ~L DR T
FT, ARV =~ VT DORRFIEL, 13.2.1.83 Help ) &S L TTES W,

Ve —ba<vREFEITTHE1IC, 2MODule:ID =~ R TUE—MEETHE
Va— DAY NEBEZIEELTIEE, :MODule:ID 2w ReAry RO
FEEIZOWTIEN5.6.1.1 LmEE D MODule:ID 25 L TEEN,

Standard BERT for §I

Application Selector

Help

SCPI Command

:OUTPut:DATA:OUTPut
[OUTP Ut:DATA:OUTPUE <boolean>
[Parameter [<boolean> = <BOOLEAN PROGRAM DATA>

(OFF or 0
Cutput OFF
or
Output ON
[Function [Sets data ouEpuE ON or OFF. The setting commonly applies to
Data and xData.
Example [To set data output ON:
[> :OUTPUL:DATA:OUTPUt ON
mpatible with

[OUTPUEDATA:OUTPUE
[Response [<numeric> = <NRI NUMERIC RESPONSE DATA>

Cutput OFF

Output ON
[Function [Queries data output ON/GFF.
Example [> :OUTPUE:DATA:OUTPUE?

tible with

List of All SCPI commands for MU19502x

e o)

X =@ O = Anritsu

5.6.4-1 FURY)—U~NILT O
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5.6.5 21G/32G bit/s SI EDa<>F
MU195040A DR E. WGt a<l RN, A AT =0~V T NBRERT
F9, AL AT =~V T DFRTTTIET, 13.2.1.3 Helpj%iﬁi’ébfc‘:éu\o

Ve —ha<REFEITTHHIZ, 2MODule:ID 2~ K TVE—MME/ETHE
Va— DAY NEREEEL TR, :MODule!ID <> Ry NEED
FBEIZOWTIEN5.6.1.1 FLiBEE ) O:MODule:ID 25 L TZE0,

5.6.6 Noise Generatora<>F
MU195050A, MU196050B D% E., W& bHa<rRid, A A7) —r L
TINOHER TEE T, AV AIV =2~V T DFERFIEE, 13.2.1.3 Help &5
LT s,

Ve —ha<wREEITTBHHIZ, :2MODule:ID =2~ KT —MaE+ 5T
Va— )LDATY NESEZIETELTEZN, ' MODule: ID v RERmy MER-O
FBEIZOWTIEN5.6.1.1 FLi#EE ] O:MODule:ID 25 L TLEE,

56.7 PAM4 PPGa<w k

MU196020A/C DFRTE. BWEbEa<l Rid, A ATV =0~V T ISR T
TFET, AL ARIV =~ VT ORRFIEZ, [8.2.1.83 Help) #Z ML TTZEW,

Ve —ha<REFEITTAHHIZ, 2MODule:ID 2~ K TYE—MME/E+T5HE
Va— DAY NEREEEL TEE, :MODule!ID v Rexay hNEED
FBEIZOWTIEN5.6.1.1 FLiBEE ) O:MODule:ID &L TEE0,

J
<
]
I
=
v?
<
S

56.8 PAM4 EDaOvT K

MU196040A/B DR E. BWEbEa< Rid, A ATV =0~V T ISR T
TFET AL ARIV =~ VT ORRFIEZ, [8.2.1.83 Help) #Z ML TTZEW,

Ve —ha<REFEITTAHHIZ, 2MODule:ID 2~ K TYE—MMEE+T5E
Va— DAY MNESEIREL TSN, 2MODule:ID v ReAmy RO
EBEIZHOWTIT5.6.1.1 5@3% T O:MODule:ID #5 R T,

5.6.9 32G baud NRZ/PAM4 Re-Drivera<>F
MU196060A DO E. WG a~rRiE, v AT —r ~ )LD HEER T
F9, AAI) = VT OFRRTTIEIE, 13.2.1.83 Help | 2 BL TLEEN,

Ve —ha<wREETTBHHIZ, :2MODule:ID =2~ KT —Ma{E+ 5T
Va— DAY MESEIEEL TIEE, ]MODule:ID <Ry 5D
FREIZOWTIE5.6.1.1 BT O:MODule:ID 22 L TL7ZE0,
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ffeR A Y IZROz T IR T

AL, LFORITRTY 7y =T 2 & A THET,

REIZETABMWEDLELIL, 7V EEDOR—L—U%2 5L TL
7230, (https!//www.anritsu.com/)

FREDO Ny =Y T =T MDY T b = TR ORI BRI T

KA1 YT —TURBESAIEVRDBEIR

Nr—o4 FA4tEUR e
FreeRT0S8.2.3 Modified The FreeRTOS source code is licensed by a modified
GPL D GNU General Public License - the modification

taking the form of an exception.

FreeRTOS+CLI V1.0.4

MIT license (*2

Qt4.8.2

LGPL *3

QRes1.0.9.7

BSD *4

QRes Source Code - Open Source License



https://www.anritsu.com/
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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 is 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) MIT License:

FreeRTOS™ ig released under the following MIT
license.

Copyright (C) 2017 Amazon.com, Inc. or its
affiliates. All Rights Reserved.

Permission is hereby granted, free of charge, to
any person obtaining a copy of

this software and associated documentation files
(the "Software"), to deal in

the Software without restriction,
without limitation the rights to

use, copy, modify, merge, publish, distribute,
sublicense, and/or sell copies of

the Software, and to permit persons to whom the
Software is furnished to do so,

subject to the following conditions:

including

The above copyright notice and this permission
notice shall be included in all
copies or substantial portions of the Software.

THE SOFTWARE IS PROVIDED "AS IS",
WITHOUT WARRANTY OF ANY KIND,
EXPRESS OR

IMPLIED, INCLUDING BUT NOT LIMITED TO
THE WARRANTIES OF MERCHANTABILITY,
FITNESS

FOR A PARTICULAR PURPOSE AND
NONINFRINGEMENT. IN NO EVENT SHALL
THE AUTHORS OR

COPYRIGHT HOLDERS BE LIABLE FOR ANY
CLAIM, DAMAGES OR OTHER LIABILITY,
WHETHER

IN AN ACTION OF CONTRACT, TORT OR
OTHERWISE, ARISING FROM, OUT OF OR IN
CONNECTION WITH THE SOFTWARE OR THE
USE OR OTHER DEALINGS IN THE
SOFTWARE.
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(*3) 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 i1s 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
1s 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
many libraries. However, the Lesser license
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provides advantages in certain  special

circumstances.

For example, on rare occasions, there may be a
special need to encourage the widest possible use
of a certain library, so that it becomes a de-facto
standard. To achieve this, non-free programs
must be allowed to use the library. A more
frequent case is that a free library does the same
job as widely used non-free libraries. In this case,
there is little to gain by limiting the free library to
free software only, so we use the Lesser General
Public License.

In other cases, permission to use a particular
library in non-free programs enables a greater
number of people to use a large body of free
software. For example, permission to use the
GNU C Library in non-free programs enables
many more people to use the whole GNU
operating system, as well as its variant, the
GNU/Linux operating system.

Although the Lesser General Public License is
Less protective of the users' freedom, it does
ensure that the user of a program that is linked
with the Library has the freedom and the
wherewithal to run that program using a modified
version of the Library.

The precise terms and conditions for copying,
distribution and modification follow. Pay close
attention to the difference between a "work based
on the library" and a "work that uses the library".
The former contains code derived from the library,
whereas the latter must be combined with the
library in order to run.

GNU LESSER GENERAL PUBLIC LICENSE
TERMS AND CONDITIONS FOR COPYING,
DISTRIBUTION AND MODIFICATION

0. This License Agreement applies to any
software library or other program which contains
a notice placed by the copyright holder or other
authorized party saying it may be distributed
under the terms of this Lesser General Public
License (also called "this License"). Each licensee
1s 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
under the terms of this License.
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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 1s 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 1it, 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
lines or less in length), then the use of the object
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file is unrestricted, regardless of whether it is
legally a derivative work. (Executables
containing this object code plus portions of the
Library will still fall under Section 6.)

Otherwise, if the work is a derivative of the
Library, you may distribute the object code for the
work under the terms of Section 6.

Any executables containing that work also fall
under Section 6, whether or not they are linked
directly with the Library itself.

6. As an exception to the Sections above, you
may also combine or link a "work that uses the
Library" with the Library to produce a work
containing portions of the Library, and distribute
that work under terms of your choice, provided
that the terms permit modification of the work for
the customer's own use and reverse engineering
for debugging such modifications.

You must give prominent notice with each copy
of the work that the Library is used in it and that
the Library and its use are covered by this License.
You must supply a copy of this License. If the
work during execution displays copyright notices,
you must include the copyright notice for the
Library among them, as well as a reference
directing the user to the copy of this License.
Also, you must do one of these things:

a) Accompany the work with the complete
corresponding machine-readable source
code for the Library including whatever
changes were used in the work (which must
be distributed under Sections 1 and 2
above); and, if the work is an executable
linked with the Library, with the complete
machine-readable "work that uses the
Library", as object code and/or source code,
so that the user can modify the Library and
then relink to produce a modified executable
containing the modified Library. (It is
understood that the user who changes the
contents of definitions files in the Library
will not necessarily be able to recompile the
application to use the modified definitions.)

b) Use a suitable shared library mechanism
for linking with the Library. A suitable
mechanism is one that (1) uses at run time
a copy of the library already present on the
user's computer system, rather than
copying library functions into the
executable, and (2) will operate properly
with a modified version of the library, if the
user installs one, as long as the modified
version 1is interface-compatible with the

version that the work was made with.

¢) Accompany the work with a written offer,
valid for at least three years, to give the
same user the materials specified in
Subsection 6a, above, for a charge no more
than the cost of performing this distribution.

d) If distribution of the work is made by
offering access to copy from a designated
place, offer equivalent access to copy the
above specified materials from the same
place.

e) Verify that the user has already received a
copy of these materials or that you have
already sent this user a copy.

For an executable, the required form of the
"work that uses the Library" must include any
data and utility programs needed for reproducing
the executable from it. However, as a special
exception, the materials to be distributed need not
include anything that is normally distributed (in
either source or binary form) with the major
components (compiler, kernel, and so on) of the
operating system on which the executable runs,
unless that component itself accompanies the
executable.

It may happen that this requirement
contradicts the license restrictions of other
proprietary libraries that do not mnormally
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
library of the fact that part of it is a work
based on the Library, and explaining where
to find the accompanying uncombined form
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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 is implemented by public license practices.
Many people have made generous contributions to
the wide range of software distributed through
that system in reliance on consistent application
of that system; it is up to the author/donor to
decide if he or she is willing to distribute software
through any other system and a licensee cannot
impose that choice.

This section is intended to make thoroughly clear
what is believed to be a consequence of the rest of
this License.

12. If the distribution and/or use of the Library
1s 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
ASTO 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 (if 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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(*4) 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.php
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