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Advancing beyond

ATV EZEDILNDONS, T—5Ft>24,. XY NID—=OWI M —2TEIERRT—IZER(CUIET D
WEENFEITEFITED., cNEE=(C. PCI-SIGIEPCle 7OEANFRERELE U,

PCle 7(3PCle 6(C#HEZHARICPAMAZIRRA L TH D, #rxl— MMIPCle 60064 GT/sh5128 GT/sN\&E
RN TLE T,

TOFIL OAUFT o4 7FSAH-RMP1900AS U —X(F. 8ROwY M ET1SROEMHEEBERTCY,
32 Gbit/s<JLFF+JLPPG/ED. 64 Gbaud PAM4 PPG/ED. w4/ ) A ZfHhltee % aE 77 U4 —
2 UTIERET BT ENTE, BFRIEMEDT/INA DT FILA>FT T )T+ EFICRE CI .

PAM4 PPG/ED MU196020C/MU196040B & Re-Driver MU196060AZ0ne Box(CE#&= L. PCle 5(NRZ)
Compliance Test CHRESNTET—A S - A - T—RAZEEUFET, SSCRBRNDRAIASATICKBDY
A — 2 )\ ZADEEIGIC K DR LEQODIE R FHMEZ Y /R— NUE T,

X T. PCle 6Link Trainingd XUPCle 7DRxgHIIV Y 1 —> 3 > ZiEft L. PCle 6 CEMEB KUPCle 7
Base{t kDA 2z HR— M UE T,

MP1900ASU—X WRFZIVH—<3>
100 GbE/200 GbE/400 GbE/800 GbE. CEI-25G/28G/56G/112G. InfiniBand EDR/HDR. Fibre Channel.

PCIe 1-7. CXL2/3. Thunderbolt 1/2/3/4. USB3.2/4 v1/4 v2. SAS-3/-4. DP1.4/2.0/2.1. DDRS5.
Optical module. SERDES. AOC. High-speed Interconnect

BAHTERIISZ T FIV OAVUT« 7FSAH-R MP1900AS U —X LU 3> HA REZHRITE0,
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I MP1900ADERZI>tT b sy

MP1900AZ U —X(&. @RA > I 1 —AOMBEEF M=z O/R— KU, BNz
R =5 OEEEEBERT T 9,

ZMD1ETRE{400 GbE/800 GbEMNSPCle. USB. DP/REDI/NRA 2T 1T —
RAFXTOHMM = FFMEREPE NS h—HF)LICHR— hUET,

24 Data Center
Z Network Racks PCI Express
Switch.
CXL
100 GbE Optical PCle1to7
200 GbE Transceivers CXL2/3
400 GbE |
800 GbE (= NIC, Controllers
& HBAs
= p= =
{:s!
Serdes, Gear Box
28G NRZ/PAM4 .
56G NRZ/PAM4 Storage Device
Server/Storage Racks -
[ - . SSD
~ ' s

USB/Thunderbolt

is e
ﬁ & ﬁ & Compliance Testing

USB3/4
Thunderbolt
DisplayPort
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2.4 Gbaud~64 Gbaud (128 Gbit/s) E CHLIRRIEE/RILTHIHENE
PCIle 6 (64 GT/s). USB Type-C (USB4 (20 Gbit/s) . Thunderbolt3 (20

Gbit/s)) . DisplayPortl.4 (8.1 Gbit/s),2.1(20Gbit/s) SAS-4 (22.5 Gbit/s)dDL-
> —)I\FAZ1IBTHYR— K,

FRTOFANE
18THHR—~

_—

' . " USB Type-C L3 —)(FZ T~
nore 3/4/5/6/7 LS—)FR b (USB4, Thunderbolt3/4, ZF—S LS )2
se Specification O Pty T
= Stressed Eye Test DP1.4/2.0/2.1) (SAS-3/-4)
Receiver Test

. . g Receiver litter Tolerance Test
CEM Specification* 5] Margin Test

= Transmitter initial Tx Equalization

Amplitude Margin Test ﬁ o ﬂ;{el_[fm Controller

= Transmitter Link Equalization response UsgE 3.2 GEﬂ1f2 b?f_f{;‘?\r‘ : (‘:}:{LZ;';_

» Receiver Link Equalization Transmitter Eye Test - DDRS

® PLL Bandwidth Receiver Jitter Tolerance Test |

* Retimer LFPS Test —
SwALSYAFAR 1
SI/RI/BUNEENMN

* : PCle CEM SPECIZPCIe3~6]CHlG &L — HEEBEREIE [
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Update Information

ZERAML—S32EFH
Unleash PCle 6.0 USB Debugging and Validation

=j—— MP1900A PN Skew Evaluation Solution Demonstration Video
MP1900A PCle® 6.0 Rx and Tx LEQ Tests Demonstration Video

ANRITSU CORPORATION 6


https://www.anritsu.com/en-us/test-measurement/products/mp1900a
https://video-test-measurement.anritsu.com/en-us/detail/videos/bit-error-rate-testers-bert-oscilloscope/video/6384294572112/unleash-pcie-6.0-usb-debugging-and-validation?autoStart=true
https://video-tm.anritsu.com/ja-jp/detail/videos/%E3%83%91%E3%83%AB%E3%82%B9%E3%83%91%E3%82%BF%E3%83%BC%E3%83%B3%E7%99%BA%E7%94%9F%E5%99%A8-%E3%83%93%E3%83%83%E3%83%88%E3%82%A8%E3%83%A9%E3%83%BC%E3%83%AC%E3%83%BC%E3%83%88%E3%83%86%E3%82%B9%E3%82%BF%EF%BC%88bert%EF%BC%89/video/6369322950112?autoStart=true
https://video-tm.anritsu.com/ja-jp/detail/videos/%E3%83%91%E3%83%AB%E3%82%B9%E3%83%91%E3%82%BF%E3%83%BC%E3%83%B3%E7%99%BA%E7%94%9F%E5%99%A8-%E3%83%93%E3%83%83%E3%83%88%E3%82%A8%E3%83%A9%E3%83%BC%E3%83%AC%E3%83%BC%E3%83%88%E3%83%86%E3%82%B9%E3%82%BF%EF%BC%88bert%EF%BC%89/video/6369322921112?autoStart=true
https://video-tm.anritsu.com/ja-jp/detail/videos/%E3%83%91%E3%83%AB%E3%82%B9%E3%83%91%E3%82%BF%E3%83%BC%E3%83%B3%E7%99%BA%E7%94%9F%E5%99%A8-%E3%83%93%E3%83%83%E3%83%88%E3%82%A8%E3%83%A9%E3%83%BC%E3%83%AC%E3%83%BC%E3%83%88%E3%83%86%E3%82%B9%E3%82%BF%EF%BC%88bert%EF%BC%89/video/6369322921112?autoStart=true

I Update Information Znnesy

® PCle7 Base= A VYVUag—=>3>
® Seguence Editor Function For PCle/CXL, USB3.2

« G0447A PCle6 988 R=51)\p U —X
« PCle Optical Re-timer
« USB/Thunderbolt Test solution
USB4 v2DCTS 1.00525E(CX i Ui, 7Ot U I(CEH
- DDRS5 Test Solution MiEhN
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I PCle Base Specification Receiver Test /inritsu

o PCle7EKI(CH I Ul S mBE Rz & 4 Bk
o ZwABKUNoiseDENNNEER

SNDR 35 dB. %&>w4 108 fs. Tr/Tf 6.0 psOEmEBEEZE/M L. ZE UJTZRX Test
ZHMNR—KMUET,

o A—bA—=>3 2 (CKDHMmIFRIOEME. 3131

A= A=232YVTMCEIBRANRESFYUIL—23> ZYHFRLSOATI
DOE#EEZRMH TSI LT, FHIDOMNRILICEIUE T,

Variable ISI

100 MHz Clock (Common)

Rx in :
b DUT SYSTEM
e For Calibration <
[
MP1900A .
A 4
Synthesizer MU191000A Automation Software

Bz odTETER

ZwAZEIR MU181500B
g 2 L¥ :’,7“" '_!i PDF

PAM4 PPG MU196020C Oscilloscope
B ::: TR Test Report
Noise Generator MU196050B
B 3. =l
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I PCIe7 BaseT X b ##&RUX b Annesy
-WE-_IE_WW

MP1900A SOFI OAUFT o 7FHSAHP-R -

MU191000A 16GHz 4/R— b >t H - 1 PClel-7*

MU181500B > SRR - 1 PClel-7*

MU196020C PAM4 PPG 003, 011 1 PClel-7*

MU196050B Noise Generator - 1 PClel-7%*,
J1793A x2tZ4

N
*CEM Link Training(&PCle1-6 X T(CXIHULE T,

CERDOAZORTD-TICENDETA—MA=—232VIT NI T F7ZHEVCLITEUN,

" Model — | Electrical Test 1~ "~ Remark

GRL-PCIE7-BASE- PCIE Gen7 Base Rx Tektronixtt E/z(EKeysighttt X I1—TFH
RXA Granite River Labstt & D& A AJEE

Tektronixft. Teledyne LeCroyftMDA— b A—23>YJ RO T 77 (CHICARSLIC DWW TIFERMLE
FEIAFTHEWEDELTZS 0,

BRI T HIL OAUT+ 7FS5AH-R MP1900A> D —X LLO> 3> HA RECH
B <7_ =L\,
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I MP1900A= U—XPCIe Receiver Test Solution /Inritsy

- TEUPCle 62T hL—Z>2J LLTSSM FEATHERE

o TNV T(CBRRERITHERE
> LTSSMEEAT
> MSB/LSB. PAM4Z iNILDFRRYIDER &)\5 — Rt
> BER/FBER. MSB/LSB SkewZxR R~%EE

100 MHz Reference Clock .
/PCLe6.0 Link Training G0447A (optlonal)
MX1853%fCt)V(\)lit%L026 Signal Quality Analyzer-R PClIe6 External Re-Driver
T = MP1900A

o]

|
_n

= erE = g
y - T J1900A (optional)
\ - YA 1= = ] e Passive LO
- % Frequency
i Equalizer

/ Built-in CDR and

Equalizer

= =

Loopback Waveform

\Waveform after EQ Jitter/Noise Stress
Waveform

Stress
11900A/G0447ADEEMICE L TIEBELAEDE < EE0, Waveform
IP. AIC : J1900A/GO447AZFRETT .

System : J1900A/G0447AZERAT D ET. D—RARRETTOD/\W IF v R)UEKRMHENAIGETT .
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I PCIe Optical Retimer =X MEBk /inritsu

Optical Retimer 2T S54 7> X7 X hOFMIFIRFR TIEREZRZ TI N,
Retimer-based DUT M—#&E & U CIIEM TSN TWLET,

> NR2A—(IHBD system board HXU AIC ZEHE T DINENSGD LT,
> Optical Retimer (. reference system board F/z(d AIC DERIICERET D ENKRDSNET,

Upstream Port Test Upstream DUT for Upstream
Port Port

Optlcal Retlmer

Variable ISI

~

E Referenc
Anritsu i ol ) -
MP1900A f /
| |
Evaluation Board with Gold Evaluation Board with
Finger CEM
DUT for Downstream

Downstream Port
Test

Downstrea Port
m Por\ \
Variable ISI Optlcal Retlmer

An ritsu . oo e 3 — o® \
MP1900A )

|
Evaluation Board with CEM Evaluation Board with Gold Finger
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I MP1900A> U—X & Anritsu

EBNIZHRRE
+ 8ROV b (MP1900ARHA1IEEHD)

B A512 Gbit/sDImiXEE (&eK8ch x 32 Gbit/s NRZ. &AX4ch x 64 Gbaud PAM4)

400 GbE/800 GbE/&XEDEERERRY FI—T EPCIe/IR ED/INAA>HF T T —X, WHDT
A hE1GTYR—K

=IRT I\ ADS I FIVA > 7D UF« iR TIVYR— b

Ev kL—bk 2.4 Gbit/s~32.1 Gbit/s (NRZ, SI PPG/ED=1J)—X)
2.4 Gbaud~64.2 Gbaud (128.4 Gbit/s) (PAM4, PAM4 PPG/ED='J —X)
TI>T73R,. A 51 THEEN
RERB> v AT -4 115 fs rms (SI PPG fAFRAE)
SASRE 15 mV (Eye Height) (SI ED RF1E)
NRZ/PAM4xdtit: 20w 2 73) VU N
w4 (SJ/R1/BUI/SSC). /X (CM/DM/White) Mi73BIFEN O] EE

RIREERST 1 SN HFITI—ADLS—INFRAME1ATHI —

« PClel~6. SAS-3/-4USB Type-C >4~ 71— X(USB3.2/USB4/Thunderbolt3/
DisplayPort1.4/2.0/2.1) #i&&HR—

o U2 OxOTIT—3 3> ELTSSMARTHERE

- FRAMEBDFvrUIL—>3>&L>—/\FX bzEHt
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| Bt - RLFF v RIVHEE RIS Anritsy
SOF) OAUFo 7FSAH-R MP1900AIE8ROY RDEZ1SAKICKD.,
HITE F 7 R LVEDOHBIHDIBNNCEZ (CHIS T D ENTE. BABFDOaaHBEN(CT
BDCETRLKNEL T DHEEE - FEEE ATFTEE I, 400 GbE/800 GbE/R ED R
A2 TT =R UTHERENRRISCWIST D ENTE, BEEROHEEROFHA
hiZI A ICEIUE T,

-+ ST PPG/EDE S 1—JVDIRIRIE oo ., PAM4 PPG/EDEST—ILDIRIRMET o,
-« NRZ (Max. 32 Gbhit/s at 1ch) -« NRZ (Max. 64 Gbit/s at 1ch)
8ch i 4ch
| 4ch
i ich
L o 128 Gbit/s | 256 Gbit/s |
ich - * PAM4 (Max. 64 Gbaud at 1ch)

256 Gbit/s : : ach
PCle 3.0 PCle 4.0 PCle 5.0

8 GT/s 16 GT/s 32 GT/s
ich !
H : 256 Gbit/s 512 Gbit/s
¢ 2.4 Ghit/s USB3.2 USB4, TBT3 32.1 Gbit/s
10 Gbit/s 20 Gbit/s *1: PAM4 PPG/EDDEEMIZE. [32G/64G NRZ/PAMA= T )L 7051 |
P FARYYUI—23 > AP0 (MP1900A_64G-1-A-1)ZSBLEE 0.
A, o Dsss——— et
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| S0FN1>50U5 1 BECRE (1/2) Anritsu
21G/32G bit/s SI PPG MU195020A (. BRA109Y DT> J 73 A HEE (7|'j‘>EI )

ZABL. SFXSFRT/I\AR FrRIVEREEZEF R LEdROEREME LT
RIZ2BIRELKENTDITENTE., REMREALODEILICEMUE T,

{=M/0D21G/32G bit/s SI ED MU195040A(C(&. 28 Gbit/s. 16 Gbit/s. 8 Gbit/s&E®dD
ABDES(THIET BYILF/L> RCTLE (Continuous Time Linear Equalization) #£gg
(AT a2 )zEEsHE L THED. EJ‘@ETE%(CJ:DI%?OtEye&lﬁ%BERfﬂUE%ﬁ’Bth“"@é‘
F9, KEBBDCTLEFS =2 L —ATIERL., I\=RIOITFPICKBAOASAZITHEEDT
H. TX MESDBERKREEYS, #HAITEYIDOBERBITEFER EDLLERE., EIRISEV XS
BERM4BEDAREIE(CISIIEE T,

SOFNA 7T A il
WEREHEE - THEE
=) A=
=mEHESIR CTLE it 4-@
et i Clock Recovery iy -(—lDUT - Asynchronous
Jitter, /- X440 JTOL, Bath-tub, ' Clock
\_ \_ Eye Contour. )

J

T2072A
CTLE. CDR
7 PR
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| S 0FN1>500U5 1 EmicRE (2/2) Anritsu
FRT )\ A ZADL S —)\DANASLAMPDZIRIET B(C(E. DwvHPETE A XZIMA
RIEUEAKRLRESICED. &BEBUWEHSTBERAEIEZITLNET ., MP1900ATI(Z,

> wAZEER MU181500B. BiEZ WA ESSCEETE B MU195040ADCDRELEE.
WA KRS TR S MX183000A-PLO01(CHIX. CM/DM/WhiteEE_ 1 X%=fIH09
B ENNTEBNoise Generator MU195050ACED . FEIFRA > T 1T —XREIC
WUl > — /)OO ET S S ENTEEXI ., MP1900AIF. =wva,. A XZ=ENA
DEDEMEBRMES E. UZFUFTaDOEWDvE, JAXFIEREIC KD, L>—)\D
AL AMAREZB D (CHR—BUET,

IE5CE =W A (S)) S5 MLTwA(RI) White/ 1 X
Sw#H LS5 ZRFA MNMX183000A-PLO0O1) e
RREDE WS W ST IIAIE == |
- SJ/RI/BUIZENNN LPHYF/ (A 2D w A /15BN BT g o o] e
- BRI ICIS U e R BIEN BT BE e T
- 1E-12, 1E-15EDIERTS — L — MNEHEE T BHEEIC LD, =

BRI TE B RETAGHTE (C =Rk
- Binary. Up ward. Down ward. Binary+Linear®4f&%EmD
BULIAHTTEC KD T/ WA ZEFHEICIE U T2 RIE A AT 88 BTS—L— MEE> Y YMAE
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/inritsu

Advancing beyond

| PCleU> s hL—=>2, LTSSMARIFHAEEE:

BRI A>T T —ADERIGICTHEV, T/ A iR BEEGENEE &
IRDTCTETHED. BENENRWGES. IR ERNHIENRZRNZTID DT D
ENHDZET, MP1900A(FPCI Express 1~ 6 L>—/)\O¥iEE:Hi%E 15 CritatEd
CENTEZET, VIBEOTMAZITDO OB ERD IS I N —Z2 T DIEERDE)
YE{RBE(CHNZ .. LTSSM (Link Training Status State Machine) DEE R BRZIR L I D%
MHERE(C K DIRFEN R ZM L TE X,

MP1900A DUT Timeout ><
Detect.Quiet [ms] Recove ry [ms]

.Revrlock  .RewrCfg
» : Speed Idl

apee -ldie

Root Endpoint
.Eq.Phase0

Polling [ms]
.Config

Active

Configuration [ms]

Physical Physical Linkwidth.Start
.Eq.Phasel
Logical Sub-block Logical Sub-block ym— e
.Eq.Phase2

Electrical Sub-block

Electrical Sub-block

.Linkwidth.Accept

.Eq.Phase3

Rx | Tx Rx | Tx
ED PPG

t = |

Add-in Card. System Board D¥JIE[EBRITE (C XTI
« Tx/Rx Link Equalization Response Test

« Rx Link Equalization Test

« Receiver Jitter Tolerance Test

ANRITSU CORPORATION

.Complete .ldle

Hotreset  Disable

Loopback.Entry [ms]
-=Active ->Exit

PCI ExpressU > b L — > JIRREER
PCIe Link Training

(PCIe 1to4: MX183000A-PL021)

PClIe 5 Link Training

(MX183000A-PL021 and PL025)

PClIe 6 Link Training
(MX183000A-PL021,PL025 and PL026)




| sequence Editorlc &3 >4 FSTILORIEMEEER  Anritsy
PCI-Expresst®USB3.2,CXL3D&EE(E. U D)\ —hF—EDORTSZIT—23>h%T0L
E(CHRTEDBERBIETHEIT DINENSDDET ., CORBH EN/RVNGES. LTSSMEET
HEEEICKDRBIREDH D AT — MR DIAD C ENTJEET I N, =B(ICEDIRRZEETT D

JEHOEIRRDHD D AT — MY =5 v ik DiIAHF IR EEETZ 0] 88 & 9 DSSequence

EditortégEzigsi UE Ulc. AEBE(C KD IFRBRIEZ I (T <ARUET,

| TSSMERAFH%AE(C & DEREN TE RN T— ~ ZDRT— K TRST —FDFERL, IEE.
I TE T>2I—RFT—YDMREICKD. BEELED
X JS A — SIS

iet [ms] . %m% K; ‘:s ' = Simdm o

Polling [ms]
.Config Active

‘T‘ ‘T‘ ‘T‘ ‘T‘ ‘T‘
H
k1

Configuration [ms]
-Linkwidth.Start

.Linkwidth.Accept

.Complete .ldle

4|4 F]
AERBBBBREBABE

Hotreset  Disable

Sequence Editor Function

(MU195020A-050): PCIe 1/2/3/4, USB3.2 Gen1/2
Sequence Editor Function PCle 5 Extension
(MU195020A-051): PCle 5 #i5E

Sequence Editor Function

(MU196020A-051): PCle 1/2/3/4/5/6

Sequence Editor Function for Multi channel
(MU196020A-052): ~NILFF+v>RI)LmlS

Sequence Editor Function PCIe 6 and CXL 3 Flits Extension

MU196020A-056): CXL2/3[E(F
ANRITSU CORPORATION 18



MP1900A SI BERT

ANRITSU CORPORATION



I MP1900A SI PPG/ED>VU—X BR—E /inritsu

Advancing beyond

- 8XOV TSV hIA—A
« 32G SI PPG/ED. Noise Generatort>1—J)L
- PCle/USB3.2,4v2 U> 2O L —Z>7. LTSSMEZATHLRE

- BIfFSQASU—X 2 >tH+Y MU191000A. v AHZRIR MU181500B
HMERIE]RE

SOFI IAUF 4 FFSAH-R
MP1900A 21G/326 blt/s SI PPG MU195020A

MX183000A-PLO21 PCle
MX183000A-PL0O25 PCle5#Lsk
MX183000A-PL0O22 USB
MX183000A-PL0O23 USB x2
U>ORL—Z20 (VI hDx7)
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I 21G/32G bit/s SI PPG MU195020A & /nritsu

Advancin g beyond

- EwvbhL—b 2.4 Gbit/s~21 Gbit/sZFx/=(332.1 Gbit/s
« 1ch&E/z(F2ch #IRE]EE
o 109V TI>T7 S AHBENE
. F—AHHIREE 0.1 Vp-p~1.3 Vp-p (Single-end)
0.2 Vp-p~2.6 Vp-p (Differential)
. RFEREEZwA(rms) R 115 fs (FRFXIE)
« Tr/Tf (20-80%) 12 ps (IXFXIE)
o NILFFrR)LEEAREEE
« PCI Express /USB U>2 L —Z=>7

21G/32G blt/S SI PPG MU195020A

DsaOup2 Do Opus2 mm® ﬁw@

o, AL -
e ey G Oy Oy

Datal(ﬁib) Data2(Z=$h)

C109YTIVI 7SR
. BRERRN

- RVFF v 3 IVEM

. Y,
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| MU195020A PPGF—&iti) Kl Anritsu
SOFIVA > 5TV o Ml CRBEBIMEFEREB S WS T —S IR

PRBS 23!-1, 1 Vp-p (Single end, 70 GHzA>OXJ—F(CTEA)

32.1 Gbit/s 21 Gbit/s

28.1 Gbit/s {RFREB>w4 115 fs (rms) @28.1 Gbit/s
' == ("1010-+-") 85— (2 T)




IMU195020A PPGF—#HH 109YTIDIFSR  [nitsuy

Advancing beyond

ERT /AR - ROF 7 RILODEETREE (CZER (CXT ISP HE

e I>TJ7IRAVITE 1059wV
e mA20dBI> ~O—J)L
- E—OWHIRIE 1.5 Vp-p TUIT> T 7 XE N EIEE

Eye/Mask

) ‘@ on =
EsiaRzEEE U ISR
10Ew b OBSEITIE W b & (CEREFHIfHN EIEE
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I MU195020A 5>—#iti/3  Variable ISI inritsy

BERDPCOR— REWEDN AR E/RD . BAFERARIAEHE(C SR

SRS ) A ADTF v ) UBRMIF DG TR 2 S > )L, BIRER KR

© I IFIRAMNICEBF v RIBRET S 1L — hEHERE RIS LIS R
HiEThE

© SHSA—INBIS T 7S AREBEEEHHE

MP1900A SQA-R S21

B3 is
=
=]
=
=2
% |

FrRERZT=1L—b -
Flld, BRZWEIT ESZTZRE — : 3
(Variable 1517r7°§a >) - CEI-28G, 14 dB lossfAZ&RIKAZ (ISIHEARE

ﬁmﬁ

StandargPresst@ | USER \ \ | sis v \ | |v‘

- Manual Setting:
109w TIT> D7 AMEBE(IC KDY —4 Y REH/EWADEESKIE
- Channel Emulator:
S2P, S4PF—ADiEAEREZTI=1L — bEEEFI> T 7S X#E
- ISI:
CEI-28G/25GH 1+ X NEKEDIEKRFEEICKIDISIZT=a2L—
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| MU195020A PPGRILFF ¥ 3IL(1/2) inrisy

NIVFFrRILT—FEN /-2 F8 AF21—F#cLD. E - Sy bL—b
{EX>o0OX b= A, FEROFEEY ML — MLER. YILFFvrRILA>FTT—
Al (CZFZER(CHTIHLUET .

RIHEF v RILEK H7R— Nifiae e
2ch

2ch Combination 32G PAM4R4E MU195020A
2:1 MUX:ET4 2ch PPG x1
4ch 64G x 2ch Combination 64G PAM4F4E MU195020A

4:1 MUXEH 2ch PPG x2

(" . 2¢ch Combination ) /. 64G x 2ch Combination )

28dM32G PPG. 4chm5 “alblcldl a2b2c2d2 .. ."”

“a1bl a2b2 . . " JSI— > ADBE. PAMAEAICHE ;
e 4 JUI— > ADBE. 64G baudPAMAEH (CHH
CH1 Kat Xa2 {23 (a4 fas X 15502080 CH1 Xa1Xa2Xa3Xa4Xa5x
cH2 X1 X b2 Xb3 X ba X5 X ez Yet Y2 Y3 Yea Yes X

CH1 gblgb28b38b48b58
MU195020A®@
CH2 Rdl*d22d3gd4gd52

\_ J \_ )
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I MU195020A PPGRILFF v =I(2/2) Anritsu

Advancing beyond

Unit Sync #8EZERAI 2L T, RAI6CHONILFFvrRILT—FH. /5 -2 [FEHA.
AFa2 —HHEINEIEE L TRD . ILFFrRILA 2T T — ADOFMICEER (SHHIG L X T,

naaacvwb;a HR— MgEE BRI RO

Channel Synchronization MU195020A

2ch PPG x4
16ch Channel Synchronization MU195020A 2
Unit Sync 2ch PPG x8
- Channel Synchronization / Unit Sync - _ \
N R ) Unit SyncE RT3 T 1=y MNIDF— Sz A%
I\SLILA DT T — A0, ZOR b—U5ER. LTHIR BT ENTEREERD, AiaNERL—>F—9%
D/AT > )\—5 D} ili(C 8ch/MP1900A 14, HAOTEFET,
&=5(CMP1900A 2&4 % CORIBHN (CHFS AT
CH1 XalXaZXa3Xa4Xa5X Prbn;iatry
\CHZ Xa1 a2 {a3 ) a4 {as X / Output :
Secondary H{———|-
Unit =

\ Output FI—'I:% /
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I 21G/32G bit/s SI ED MU195040A%% R Zinritsu

- EwvbkL—b 2.4 Gbit/s~21 Gbit/s F7=l& 32.1 Gbit/s
« 1chZE7z(d2ch #IRBJ&E
o JILFI)> RCTLEHBEAE:
E—2JFK#E 14 GHz. 8 GHz. 4 GHz Y)D#aX A]&E
4> 0~ -12dBO> tO-)L
- F—AANIEME 0.05 Vp-p~1.0 Vp-p (Single-end)
- ANRE@28.1 Gbit/s 15 mV (Eye Height)({X%1fE). 22 mVp-p (Eye amplitude)
@ 28.1Gbit/s PAM4: 30 mV/Eye (Eye Height) ({fXZXf&). 150 mVp-p (Eye

amplitude)
- BHEEIE (A— bY—F/772+ X . Eye Contour. Bathtub. =wAii)
- 0Owv2oYH)N 2.4 Gbit/s~32.1 Gbit/s. SSCX}/ts

« PCle/USBU>OKNL—=>7
21G/32G b|t/s SI ED MU195040A

Datai(ﬂn) DataZ(EEIJ)

- JILFIN> RCTLE
- BRBEAN
- SSCx{ixCDR
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IMU195040A EDS—4 AN CTLE/OOYOB&EHEE  /nhitsu

3-band (E— &%k 14 GHz. 8 GHz. 4 GHz) CTLEIC&LD. CEI-28G.
PCI Express3~5MD AL > —)CHIEZ Y /R— b

0 Ow Oﬁi/
BER/HU

__________________

Data Input

28 Gbit/s o /\ T 28 Gbit/s
-10 dB@14 GHzF v ) LiEE Kz 4 GHz CTLE(C K DEyeA—T > iEHz

SSCHity. =W AHMINIATMES DEyeffthzEIR
- 2.4 Gbit/s~32.1 Gbit/s (Datal AAEESMNS OOV IZiHT)
- External Clock/Clock Recovery/Clock and Data Recovery SSCXiits DX #EE

“Clock and Data Recovery”
SERF(COn, SSCxfi .

Data Input D > SITLLTTTTIITer ). 'f.L*HuﬁjUDJIJ
Data ol

Recovery | ="
Clock |-> > Variable

Recovery Delay
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| MU195040A ED EIEHITE - REAFIMEE Anitsu

Advancing beyond

B ANRBEMEEZEN LUIzAuto Search/Auto Adjust. Bathtub. Eye Contour.
Eye Margin. PAM BEREITE/RX EDEENAIE - BRHREEC KD . KDBEDEL
Eyef#thiz/R—~UET,

. PEMENSBN

e
|Phase v ezrty = Log - et Ne. =
Min: 1085 u <1aEaE
ez Sl
Anritsy
1 oD 37.08 i
RIE22] SR
4 J212:5E-3) ALY
i H st sE L0} [ R
j statu
1 4 -
i
Max 1000mu stes: 200mu (SEETE)
i
thrashad (007 (R 1004 ¥ Phase unit |
Phase fszclution 2| mA ercakdaton €| a2 [cotesmme B e |
Caleulation Error Threshald 5 v|w E2 |v| [ % ]
@15 1813 @117 B 10E1L
1 AUTOQ MEAS X =] ked 0 Anritsu oo

50 mVp-pD/MES A SIEFDEye ContourBIEH! BathtubiBIEA!

Eye Contour.

concton|Maskiuage [rest| =

ot g s |~
BB o 0203 s34
e TR
nrtsy |} T Phase
sk Datat 20aa et
e ———
= e -

a6 [ oave

=
R . —— =

B oo ) one)[ =
) [ =
=

Auta Search -
- Mezsuremes nt Point 15 -
e T S — T
I, =
e e s e Lower Measurement Ratio | 167 M

vaghbgne Emor Thresnold ()

Froquency 28 089 848 e ep— TS 5

Markar Status

curser [Free -

= . » e e =l
- =

s o @B o
sssss i ——— T

T AUTO MEAS BESY X 2 O« Anritsu 1«

PAM4=5 A 1BEDEye ContoursBlEH!
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I Noise Generator MU195050A4F R /nritsu

Advancin g beyond

CEI. IEEE802.3/\wZ L —> . PCle. ThunderboltdBIFE TARESNTWDIEBE
J A XM stEEN el gg
- EBEvbhL—bk 32.1Gbit/sETDOT—FESAD_J A X{FH0H e]EE
. 2FvRILES
« CMI/DMI/White /A X=HYHh— &
Common mode_/ - XEiEE 0.1 GHz~6 GHz
Differential mode_/ 1 XEiK#% 2 GHz~10 GHz
White/ X #1810 GHz. Crest Factor >5
o BB A XASIIG

MU195020A L @@ ooy
MU195050A | | v e ";;wwwgegm &
Noise Generator & @ﬁ&!@;A@@ L ©

Data2(£8h) HEBA S

| DatT(%Eb) |

- CMI/DMI/White
J 1 A
- 2chii
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I MU181500B Jitter SSC Profileii#e Anritsu

Advancing beyond

USB4X°DP/R ETHhTZ(CHRTE =MNIZSSC Profile(CXD. DUTL > —/\Do0Ow D
B/ NUEDSSCERMEDIRIENE R (LI D FET,

Overshoot Peak
1600 Lokl - ppm

Max. Deviation

Initial Frequency

ELDE ppm Deviation

5 600 pp

-
I
I
f=
o=
o
=
[
=
=2
:E}
[
L

(- 8)Fc |

Min. Deviation

5 300 [ o — : P SRS SR
’ B

13 0 200 [Tl 0.500 NI
1Frnod
Time (=)

EFRDTriangular USB4 SSC profile(Image)

Jitter S5C Graph(Slot4) n

Initial Frequency ppm Offset -ppm
Frequency EERELDLE Hz  Frame Divide Ratio 4 Frame Frequency -Hz
Deviation EGULE ppme Min. Deviation BRI ppm Max. Deviation -ppm

—_
£
Window Shape BDeviation[ppm] Time [us] Slope [ppmips] 3 g
Eld ™
dtl |Sinusoidal |[¥ 1200 1.500 Add %F
-
4]
dt2 Linear v -1 400 1.500 Delete Lt )
dt3 |Linear v - 300 0.200
dt4 |Linear v -1 200 0.700
Steady [, ___. -
State |~ T M Graph Tlme[us]
Variable Profile (List) Variable Profile (Graph)
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I MP1900AS U —XPAM4 BERTI= Znnesy

« PClIe6, 400 GbE. YFRDB800GRREZIRA > I 1T — ADEIE (CHE

- EA64 GhaudEmEBT—FHNEFE. BRREANMEREICKD. PAMATE
T} \’(X@nxn-l_*ﬁnIE%_:gﬁjj (L-!j_/—l_\ I\

- DwAfI. oOvoURIIND) T>T 72X, NRZ/PAM3/PAM4) 5 — AREE.
SER#EERR ExIT(CERLIEY Y1 —23>
- HREMMNS < BERUPITVPAMAAIES X5 LAZzigft

MP1900A PAM43U—X WRFZ IV —>3>
200/400/800 GbE. CEI-56G/112G. InfiniBand HDR. 64G Fiber Channel, PClel-6,
USB4v?2

*PCle1-3DIEE (. PAM4 ED % SI EDICEE T AINEBHSHNET.
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I MP1900A New PAM4 BERTOD4HR /inritsu

ing beyond

SHIEBIRMENS <HBZE LT (\0One box test Solution
. J:Dﬁﬁb\fd/EUE%*j/‘l'\— NI DK RE
-BEY h— b YILFFrRIUBICHIES. FSRICHIE DISENH (CEH I DIL5RM

PAM4 One box A MVU1—->3>

{ Svs/426m )

(z>273 2 4tap.20d8 } )

(2ovoun/UKE B :i {yorL SRt )

400Gbps
(26.5G x8)
8ch

400Gbps
(53.1G =4)

L]
4ch : :

" -

| —
- |
——

| —
P——— e g
——

| — | —

53.125Gbaud,PRBS15

26Gbaud 53Gbaud
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I PCIe 6 All-in-One BERT Solution /nritsu

Advancing beyond

BIRENE L RENEB TREVVDORT WA —ILA 2D EE5T (LD,
T R NEFEDFEHEN BIRE(C/R D KT,

- CTLE Equalizer &L

- PCledh*5PCle6ZEH7R— N9 BNRZ/PAMAZI W 27U 1)\ & Nj&;

32G baud NRZ/PAMA4 Re-Driver
MU196060A

PAM4 ED
MU196040B*

— .

A

0 0 0 0

- ANRE Typ. 23mV at 32.1
- O, fRATHLEE
u - T i T ‘P,‘-{.}_ e * SER/BER ﬁgjﬁ-
Ry == e - Logging/Capturetist

- I=am4 prG
MU196020C
 SLERREES ANE DPAMARLRE B

I
f

- monE PAM4 SKRAZ(ERK64Gbaud). T>J 72X, UZ77U S« ol EHEEE

*PCle1-30DiEE(d PAMA ED % S| EDICEE I IMEBNHNFET .
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I PAM4 PPG/ED EZE1##E sy
PAM4 PPG MU196020C

« Baud-rate: 2.4Gbaud~32.1Gbaud/58. ZGbaud /64 2 Gbaud *

. F—AEHNIERE: 70 mVp-p~800 mVp-p. 1 mV step (Single-ended, PAM4)

e I2TF7IR: 489V

- KFREE>wAH(rms): 108 fs

. Tr/Tf (20-80%): Typ. 6.0 ps (20-80%) at 32,64Gbaud, J1789AMEFIE
Typ. 7.0 ps (20-80%) at 32,64Gbaud, J1790A{EFEEF

o NILFFrRILEIHEALEE

FEC/)\5—> F4#aE (PCle6ET)

PAM4 ED MU196040B

Bl e

« Baud-rate: 2.4 Gbaud~32.1 Gbaud / 58.2 Gbaud PAM4 *1%*2
- ANIRME (&&X{E) : 1.0 Vp-p (NRZ. PAM4)

«  AJSIRE(Eye Height,PAM4): 23 mV (ARfE. 26.5625 Gbaud), 36 mV (fARfE. 53.125
Gbaud)

- AEoZOvZIYUAINY: 2.4 Gbaud~29 Gbaud /32.1 Gbaud/51 Gbaud~58.2 Gbaud #L5E*
. FOTEE: > 40 GHz (OFME)

- AWE-I>Y: Low Frequency Equalizer(2 dB)+DFE(1.4 dB)

- SERBIEXTIG. “Diagnostics Mode” (C K BimIB T S —Z2RitkeE. &+ 7 F . LogginghisE

*1Baud-rate@ EPR(FA TS 3 BRIC KD, *2NRZIEESDIHEI(IL LEIR64.2Gbits/SI(CIRNET
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I NRZ/PAM4 Re-Driver = EHRETEAE /Inritsu

i MU196060A 32G baud NI -D)
Data Output Data Output Data Input ala Input A 4 CrockOupat
ES o= A = Ea) Ao
CTEONES @@@ oy @‘@ 53 Al (N 2 o
p Differential i Differential Max. A 0.3 A
1.0V DC Max.

- jk CDR #&BE(C K D SSC {E= B DM (CXT it
- PAM4&ENRZOBZ R AR ZH/R—
« PCle 5.0 NRZ 32 Gbit/s T30 dBMDiE%k Z#H{E(<1E-12)

+ PCle 6FHPAM4 32 Gbaud T14 dBMi8%k Z##{E(1E-9, Typ.)

o J U Tvested S
~- S —— 1 2a™ u »
MU191000A - . - o " ) = - ‘ _ - e
Synthesizer X K O x oy d MU196060A e L
E— S— - Re-Driver Module bt n ‘- -
{

-Tﬁ 55- oM T e

MU1815008
Jitter

MU196020C z MU196040B —— ~ —'ﬂ
PAMA4 PPG \ PAMA4 ED ' ?? & LA
" Clock Input
v \
\ \
\ \
L — \\ 4
\

v
-
-

Channel
Loss

MU196060A Input MU196060A Output

MU196020C PAM4 PPG Output MU196020C PAM4 PPG Output with Emphasis
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| 58 Gbaud PPG/EDH 1B /initsu

Advancing beyond

m-—:_mm

MP1900A SOFIOAUFT« 7FSAF-R

MU191000A 16GHz 4/R— b2 >t aH - 1

MU181500B >w IR - 1 >w SN
MU196020C PAM4 PPG 002, 011, 040, 042 1

MU196040B PAM4 ED 002, 011, 021, 023,041 1

Sy FMHTAMAY I T T
_ Model | Name

MX183000A-PLOO1 Jitter Tolerance Test
MX183000A-PLO31 DUT Error Counts Import

gz i)
| Model | Name

J1789A EEfESERES—J)L 04 m (VARDS)
J1790A FESEAREST—T)L 0.8 m (VIRTS)
J1800A ISI Board V

J1793A Pick OFF Tee (V)
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= L ANIDRR;mE - PAM4 PPG MU196020C /inritsu

Advancing beyond

=05 ARKEB =W S (typ. 170 fs(rms)).  Tr/Tf (typ. 8.5 ps)DEmmE IRz,
ckDﬁEb\uDUT@%jjuﬂﬁﬂ%ﬂm o

64 2 Gbaud 53.125 Gbaud 26 5625 Gbaud

i

Wvd

H8 R @ E

‘ﬂ
i
S

TEELX

i E
iE

i

¢
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I 116 Gbit/s PAM4 ERmia LANIVDSRE A 1%RE /inritsu
Typ. 36 mV (at 53.125 Gbaud)DEREE AT
CNFETERYVIDDITHAREEZ> EPAMAT S —AIEZBSSH (.

Error Free !! at 53.125 Gbaud
= LN LDPAMARRE

MU196020C
PAM4 PPG

MU196040B
PAM4 ED

Typ. 36 mV EH/ Eye

Dat: " XData @ |

& o115 0120 -u' ‘ srabets | H ‘ ‘
o1 | -0.001 |4

ol 0110 ‘-\ ‘ -| |‘
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| RERFSEY k - RLFFrRIL - I (1/2) fnritsu

B RK4chZE TDPPGZMP1900A 15 THR— K,

400 GbE (53 Gbaudx4lLane). Over 400GODa¥l (CEFARIEE,

w7 TUL 2R — =5t

FEROIEIH [CHmMULE T - Channel Synchronization

- PAM4YU1—>3> MP1900A 14 T4ch. 28 T8chE TOREIFAH N ATAE
(8ch(FAFRATIE)
Max. 64 Gbaud at 1ch
A :X e ch1  Xat {a2)a3)a4)as X
- i ch2  Xat {a2)fa3)a4)as X
| Ch3 XalXaZXa3Xa4Xa5X
b | | | cha  Ya1Ya2Ya3 a4 Y a5 )

256Gbit/s 512 Gbit/
: (128 Gbaud) {2566baud)1 . 2ch Combination (NR2)
“albla2b2 ...” J\H—>N\DLE
- 4 Lane DUT(Driver+E/O)DEIE ! i YarYazYa3 a4 Xas X

X b1 b2 X b3 ) b4 b5 X

Ch2

&4 Gbaud PAM4

&4 Gbaud PAM4

&4 Gbaud PAM4

&4 Gbaud PAM4
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| REKFSEY b - RLFFrRIL - IEEE (2/2) Anrits

Advancin g beyond

8ch (4ch_53.125 Gbaud PAM4 x MP1900A 2&)EIEAEE(C LD,
800G DILIENETHE,

8L — > FEC/ (& — > FEAHEE(C KD, QSFP-DD b5 >3 — /) \DFECEH
ZHR—

Synchronized

8 lane FEC pattern -

400G QSFP-DD, OSFP
Optical Transceiver

or
800G Next Generation
Transceiver

Unit Sync.
Control
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SwaH NS> ZRITEREE /nritsu
PAM4wWw A KL SO XAFX MEI1BETHR— N,
WA A ZfHkge. oOw oV D)N\UEEENE. wAMAY I NI
MX183000A-PLO01 EH#HAENTE T, HAIERDOEE U T = &, HIERFEIEHECEmk.

Swa [ )+ ZfEhi
4599 TTI7IR
MX183000A VJ b J7AIEEm
B
g =1 : o
Wt ] o Tant Sveh | dagn | W —a e — il M B
i ) — W 1 vt T E [ = o emm——)-| | PCB Trace )
e amwewee_ ] | e Bl o 1 S oo ¥
‘f | C - [ n DUT Rx
i | g IR )
§ : . ... ' ’ — . = T
E ~—__ %% s geves |8 B | " VIPCE Trace)) € Asynchronous
v 1' d R e Clock
o Premry )

20wvUhH) (URE

FKR =W 4 (S)) 5> 2w (RI) CM/DM_J A X White /X
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Advancing beyond

| DUTOBERDY > EBRLES Y FTHHHE Anritsu

DUTICEY hIS—%&HT> b9 DHEENHDHE(E. MP1900ADPPG LHAE
NEDIZTELIELD. BRAMMRDOE VD v M RIERIEHIMEEEDIEE,

JTOL BIFE E
H
Gngment fens| B Tose Gewp | Supon |
Ounplay & — B8 b IO tamonemon [ 40
[ —— ]
w : T
10’ 'o...."'-., BN ol 2
P ‘. 000
am’ \\‘0. o setoe ﬁo PCB Trace E e
i = 1
10°
0 * W
S Froguency ez Al

BREUEIS—HD> MEZEFERU TS YA % BIE h USB &F/z(3 Ethernet TiEHL., EvhIZ—hHD > MEZEE
(MX183000A-PL001 Jitter tolerance software) (MX183000A-PL0O31 DUT Error Counts Import)
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I Y IVFF 7 2 )VFECEHh /inritsu

Advancing beyond

FEC/\SY—> %4 - TS —HHABELDUTOE Y RIS —1D> bEdEUD HEEE
HAENEDZECKD. FECOFHEA BIEE.
K FECIES{mXE

SERDES with
Optical 2 FEC decoder

module

lor4or8
lanes

S STBIE

(MX183000A-PLO01) USB Z7=(3 Ethernet TIEHEL. BvhIS—HT> MEzEEE
(MX183000A-PL031)
EBRFECIES XM
= = =~ |
=i 22 . SERDES with
i oraore FEC decoder
e lanes PCB :
S ST B e e S i e s
(MX183000A-PLO01) USB F7=(2 Ethernet TIEHL. EvhTIS—HT> MEZEE

(MX183000A-PL031)

BHEUEIS—HD> MEZ
ER LTS v At 1% s

ANRITSU CORPORATION



MP1900A Mainframe
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I MP1900A X1 >JL—LHE sy

8XOw k
PPGEZIFEDZE S5T4a X CHLIRAIEE
MP1900AXR{AF4 5 Z [EHAB]
-2 Tbit/sEk TOHLRE

'raﬁﬁﬁmaﬁj-i FYFRAT)—=2
| £ - GPIB x1. - —H=®w k x2
] e ‘J USB x6. HDMI x1. D-SUB x1
= MP1900A I = Windows 10 IoT Enterprise

f.‘; ‘. |

MP1900A 4853F COYILFFv>ILREEIHRNDHKEE
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| MP1900A 820y MG
FER(CHDTZ > ChRIL K BEVWERITDIXAA>TL—A

/inritsu

Advancing beyond

. 187T8ch(SIPPG),4ch(PAM4 PPGYmENTIHE. 1FRDEE w hL— MEICHIS

MP1900A

Differential

X PRBS7 ) PRBS7 ){ PRBS7 )

8ch (SIPPG)

X PRBS7 X PRBS7 X PRBS7 X

4ch (PAM4PPG)

—>

X PrBS7 ) PRBS7 X PRBS7 X

X PRBS7 ) PRBS7 X PRBS7 X

Pattern Sync Output
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| 5257 AE1— I—YA>HTT—REQILFI4 > R ANritsy
IC & BIRAFIEDRE L
12,114 >F DY FI)RI)NREICKDBERIMIRENTEDILD(CRRDFE U, #1LL

HRUESRATALAED— - A—YHA4>2AT1T—XR(FE. AT LT OW OEHDH DA
FTLERRIBCET., HEREODEBEAZ Y R— MU, BEZ 12— J)LOEBEEABICUET,

Clack Cutsit a
MUTE15008 ——
S cock ,. erea cioen
5 [Slota -
ter MULE1300B P
e Subrate

- HESRHERD > A NS> 3>
i —

Dvaze e e
SETE ENIL e AT

SXAFLAED—-1—YA4>2HAFT1T—X

X = & 0 Anrit:

4ch~)LFFv<)LE
118 C ERFERAl

IR
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Advancing beyond

EZ SCPI Creator ONFDIEEE. UE—IOVY> RIIELTESEKULET,
CNICKD, UE— IOV ROEBRHNEZ(CIRADET,

I EZ SCPI Creator /inritsu

[7]1 21G/32G SI PPG Datal|v c: ON [6] 21G/32G SIED Datal|' £ S E H | h op |
@ output |E Emphasis Pattern | Error Addition | Pre-Code | Miscl | Misc2 Result | Measurement |@ Patte B Input Cap Miscl

. Output . ‘4|‘Gating |v1

‘:Variable |v‘ | 28.000 DDD:‘Gh\th cycle ‘:Hepeat ‘v| Umt‘:'ﬁme |v| ‘:_D]day | 00:00:01:‘

EZ SCPI Creator ON
1= tz(iu‘Fd)iﬁﬂ’F%%ﬁﬁvéé

e - PPG Amplitude 5%7E
T T - PPG Pattern Typea%iE
N-—= “ = - PPG PRBS Lengthz%E
e e ™ - Output On

‘ rogressive |" = |nterval |’1DD ‘v| ms

| orfAlarm |VH Independen |V‘ |Date&'ﬂme ‘v| :

.=
El
g
z
o
2
<
S
<
—
E

et a [ | C Y ( ) - 5 - 8 ~
oy = o @s [ o] Ow[ oo G| 00 - EDEITER S —
T [ 1 7N\
IR [ — |
‘ ' Error &% i
Data Threshold \ —| V Data Delay | —| muUl

XData Threshn\d\i:—jv |7—| ps E ]: {’EJ”E (L IJ :E l\j 7

e | ichanve| AN & A=[ LY

0K ey 2]

Modul ) Syst SCPI =
' Settings i BERT  AUTOMEAS o Geeior x| =) & ) Anritsu 1 1.

JENT rvs 1D 15 tMODule: | s INTerface: [0 1; :OUTPut :DATA: AMPL i tude DATA,0.%74
BT Pz ID 1 tMODule: % :IHTerface:%B }; :S0lRce:PATTern: TYFE PRBS
0

aa
ol
E,\!
LI

SENT Pz ID T tMODule:  [NTerface: : S0URce:PATTern: PRES: LENG 31

s SOURCe: OUTPUt - ASET 0N
SUEMT rv: 1D 1; sMODule: ID 6 @ INTerface: 1D 1; :SEMSe:MEASUre:STAR

L v o
oz e
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PCIe Test Solution
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I PCIe Tx LEQ/RxJA>ISA P72 AFTA b /Inritsy
- BEEBERT MP1900AL#EE A OX I—T DEHFEHYE -

nit%ﬁﬂ% FEﬁ O);.\.Ll%rﬁ C‘:_j: égﬁﬁ U)'ﬁﬂl

Teledyne LeCroy/Tektronix/Keysight U 77)LF 4 AASOXI—-T EOMEHFENDE %=
HR— b

- BENMLENTZRx CEMBLUBase Test : F+JUTJ L —=3> . Link EQBKXUBENME
SNETXTA ~

- JORINWNZ O : UORL—Z20/A4514E—23 > B KULTSSMERT
. PCIelN6(L§'dFLT\§_5mTr§E|$32G7)|/9:9:’\7;|'7\)|/BERT

Znritsu

MP1900A

—_—

= OBERT4EE

@

G‘;—"m RIVER LABS TELEDYNE LECROY _ . X
TOEME e (BN SN TZSWE LU
GRL 75 TELEDYNE LEcroy
GRANITE RIVER reyoulook”
@ q* TELEDYNE LECROY

WREASOXI—
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I MP1900A3U—XPClIe Test Solution /nritsu

Advancin g beyond

NS A=ZWYWAHTAB Teledyne LeCroy, Tektronix, GRL*

Tx LAR 251 I MX183000A-PL021,
PLO25 (PCle5)
PLO26 (PCle6)

ARLREEDFUIL—23> Teledyne LeCroy, Tektronix, GRL*
Loopback \(DXF— hEBE MX183000A-PL021,
RXUSOAOSA(E—>3>F A~ PLO25 (PCle5)
PLO26 (PCIe6)
JVAMATA S MX183000A-PLOO1
PLLI)L—T)\> RFX ~ Teledyne LeCroy, Tektronix, GRL*

TS FPEICDOWVWT(FEHEHEIBAF THRVEHDELLIZEE0),
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PCIeU > RNL—=>%). LTSSMfZIT. /nritsu
>wATHBIE (1/5)

PCI Express PHY IP5/{ ARx7 X bDii1
ARV RES AN

FrUJL—>3> AT — ZANDELT

6 I‘a GRL-PCIEX-BASE/CEM-RXA VIKNITT: MX183000A-PLOO1

oL _ MX183000A-PL025 (PCle5#i3E) - TwASweepT X b (Pass/Fail)
= [ZRXSW-xxx-PCIEX p7

%Q e o MX183000A-PL026 (PCle6iiE)

100 MHz Reference Clock

Automated Calibration
Software
(GRL-PCIEX-BASE/CEM-RXA
or QPHY-PCIE-Tx-Rx
or RXSW-xxx-PCIEX)

. B Te—
Signal Quality Analyzer-R
MP1900A

Variable ISI
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PCIeU > RNL—=>%). LTSSMfZIT. /nritsu
S ATHIARE (2/5)

PCleU> 7 hL—=>% MX183000A-PL021/PL025/ PL0O26. ZwvA& hLTZ>XFX
YT D177 MX183000A-PLO0O1(CK D, PCI ExpressL->—/\F X MIAE LR
DDUTEDY OB Y AMITRAIEERT b—F)LICHR—FUFET,

US> O RNL—Z U8 ELERERT L>—)\D>wy Fiiit e BEAlE
a MX183000A - PCle Link Training X
&l S File Setup Help - oi,,,.mmm
feles Eomt ity {5 Wb R O et Equipment Setup Link Training Run Test |Graph | Report [ outpurming Test Par em

w040 G tadieies (AC) Opton Display & — ER for JTOL Estimation | 1.0/2 E-| 152

Tester Limit ®  Estimated E ® Data
Lower Limit —— Mask Upper Limit
| ESEmERii B | I I T
e 10° [ [ ;N i |
E | | astEi |
T N i iy, Al w
< | | TN
= 10 ! | b
Compliance 2 | | S
o 5 | | o0 e °
iy % AT | o | |
= | L L d
107 =
ool I
,,,,,, 102 |
-~ [k
107 oot i i ¢ t + t
10! 10 10° 10* 10° 108 107 10°
R Jitter Frequency [Hz] Anritsu
s Scan

MX183000A-PL021 PLO25 JL5E PL026 #h5R

Supported PCle 1 (2.5 GT/s), PCle 2 (5 GT/s),
Standard PCle 3 (8 GT/s), PCle 4 (16 GT/s) e 9182 Es) FeleB (e S
Pattern Compliance (MCP, CP), PRBS (7, 9, 10, 11, 15, 20, 23, 31)
LTSSM State Transition to Detect, Polling, Configuration, Recovery, Loopback

Config EQ 32G Config EQ 64G

. . Config no EQ 32G Config no EQ 64G

Loopback Through | Configuration, Recovery Recovery EQ 32G Recovery EQ 64G

Recovery Full EQ Recovery Full EQ
TS Setting SKP Insertion, 8B/10B,128B/130B, FTS, Link Number, Lane Number, Scrambling -> +1b/1b
Parameter
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I PCleU>% KL—=>%, LTSSMf#if. Znnesy
v S MMARE (3/5)

> 00D ST UIEDIRRFAE (C15%I1 DLTSSMEZMTHERE (C K D BIFEHARMIASHE (C Bk

“Detect”~"Loopback”& TDH& AT — hBEHE Training Log Viewer C& X7 — MEBDIEER
[HREEDIREEN BT BE ZhESR 0] gE

Timeout X Training Log Viewer
DEtECt'qu'Et [ms] 6.0 (64.0GT/5) ] V‘__ Recovery [ms] Tima [na) aTime [ns) State  Spees|GTs) Detect Prese
12.0 Rt > b ... .Revrlock  .RevrCfg
= 24,081 ‘ 4308 79,789,516 1,192 BECOVERY_JOLE (P11t Mode) 3120 -
‘ O O 79,790,708 12 L0 (Fiit Mode) 320 -
Polling [ms] 79,790,720 2,704 RECOVERY_RCVR_LOCK 120 -
Config Active Speed Adle =
: : : L | 79,793,424 1,004 RECOVERY_RCVR_CFO_tQTs: 20 -
48.07 24.07 l = gl 7 79,794 428 9,034,092 RECOVIRY_ACVR_CFO_FQTsa 320 -
‘ = — 88,820,520 100,016 RECOVERY_SPEED 120 -
Plsabled o Eopoigh 80,920,536 n RECOVERY_SPUID “o -
Configuration [ms] .Eq.Phase0
P s = 8,920,568 4 RECOVERY_RCVR_LOCK o -
e 2y ‘ 12'031 88,920,872 5,929,104  RICOVERY_[QUALIZATION_PHASE TS0 0 -
24015 . .Eq.Phasel 97,887,676 L300  RECOVERY_IQUALIZATION PHASLI_ TS0 0 -
ot Reset =] =
Lanenum Wait ’ 1205 ’ 2403 97,859,056 8 RECOVIRY_CQUALIZANON_PHASEL TS0 6“0 -
= : 97,089,064 1,396 RECOVIRY_IQUALIZATION_PHASEZ T30 640  O[MPIS00A e DUT
| 207 .Eq.Phase2 97,860,460 4 RECOVIRY_IQUALIZATION PHASE2_TS1 B40 1 (MP19OOA ue OUT
Linkwidth.Accept | { 48.0%] ‘ 64.01% 97,060,464 26,140,048 RECOVERY_EQUALIZATION_PHASE2 T34 640  O[MPISOOA wer DUT
5 OE-'\ L et ‘ 124,008,512 2,000,008  RECOVERY_EQUALIZATION_PHASED_TS1 640  OIMPISOOA wes OUT
izl =% — 126,003,520 1,999,992  MCOVERY_[QUALIZATION PHASES_TS) $40 1 (MPLSOOA «we OUT
Complete .Idle \ 64.07 | 4807 128,000,512 2,000,008  RICOVIRY_EGUALIZATION_PHASED_TS1 640 OMPIS00A we OUT
2'°E‘ 2.0?} Toopback.Entry [me] 120,003,520 1,999,992  RICOVIRY_SQUALIZATION_PHASES T3 640 1(MPISOOA e DU
e < e =2 S Kol e 132,003,512 1,392 RECOVERY_ACVR_LOCK 640 -
| 2.0f 100.0%| 122,004,904 %00 RECOVERY_ACVR_CFO_TS2 640 -
Hotreset  Disable il £ 132,008 404 1,400 LOOPRACK_ENTHY_LEAD_TS1 40 -
2.0H 205 [ Raset ‘ ‘ Close ‘ 132,006,004 0 LOCPBACK_ACTIVE_LEAD “o -
-
e — <
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PCIeU > hL—=>%. LTSSM#RI. /nritsu
v AMIRMZE (4/5)

LTSSMEBRR DY =20 T MUHZEFRE, AOD—TKREICKDREEN TEE

® Option SN — - ‘ﬂ . .
sgmmmmunkmmer\ Tralnlng Sequence
S v — e :; ﬁ.
i [
. AT — bR

. Test Data DUT
u : In/Out System

" Refclock
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| PCI ExpressU>% hL—=>4), LTSSM#RI, fnritsy
>wv A THARIRE (5/5)

Matrix Scan H#8E

Channel losshPAEZ UV RIRICHWNT, U2 U/)\— b FEOEREBMBEZTHERT

BDIZHIC. TxERxDequalizerDERBEIRHASNDE ZIESENSH DX,

Matrix Scant¥gE(E. Rx(C & D Thul’RequalizerZTHE L. BEIN (CHE/RBER
MEENBREZRDITET,

MX 1830004 - PCle Link Training X

File Setup Help Operate MP1300A

Eauioment Setun  Link Training  Run Test Graoh  Renort Training Started
Matrix Scan X ng
Measurement Starting Preset Scan
BER Meas. Time [sec] 1 Relax Time [sec] 1= start
Bypass Link Training Disabled ~
Loopback Method Recovery Full EQ v V4

CBB Controller Auto Power Cycle

C2=0/241 C-2=1/24 C-2=2/24 C-2=3/24 Display Starting Preset Preset 7 ~ Result  Log
073 ~
C2/F8 e
GL/TS
C1/Fs [ [ E
P52/PS1/DE/Boosi)
0/24| 0000 E Cc-2
BER| o=
F52/PS1/DE/Boos - - - =
1/24| 0042 EC 1
BER| - - - : 52
F53/P51/Dt/boost| 00| 18] 00] 16| 00] 17| 5] 25| 00] 18] -15] 35| 00| 22| -a1] A&7 00] 25|
2/24| 0083 ET| - - -
BEF| B B B B [ Link fail -
F52/PS1/DE/Boost| OO0 25] 00] 25| 00] 28] 40| 55| 00] 51 22| 47| 00| 35| 35 &0 00| 41 Cell 0/24 s/2a 2/22 Egsérét\us&/aﬂludﬂnss
o 14
9| 0 B:: = = = = BER - |O1e8=BER>=1E9
_ _ _ _ O 1E-9 = BER »= 1E-10
F2/FSI/DE/Boost 00 5] 00| 35 0O s9] -12] &7 00| 44] 25| 60| ©00] 51| 41| 76| 00] 80 EC _ |giei0-eer-c1enn I
4/24| 0167 EC = = = = [ 1E-11 » BER »= 1E-12 \
BER - - - 5 P52 (dB) 0.0 |EErorfree % D UTG)TX : J l \J
F52/PS1/DE/Boost| 00| 47] 00] 47| 00] 53] -1a] 60| 00] 60] -25] 76| 0@ 70] 49| B o
5/24| 0208 | 5 5 5 E Ps1 (dB) 6.0 —_— -+
: : : : s DBERT A
PS2/PSI/OE Boosy 00] 60] 00] 64 00 6A] 16| 7g| 00] 80] 35 9% DE (dB) -2.9 g
524 0290 R:g - - : Boost(dB) | 75

: | | | . ' ; BRICRR

Elapsed Time = 00:00:16 Remaining Time | 00:09:37 Report Close

. DUT TTITEr FTESET = le
Idie Flit {Preset Hint Tg: Q0 i
Count ) BER Measurement
DUT Target Preset 0 "

Err Count (Change Preset): Matrix Scan
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I PCIe Receiver Test BERfRHTIHE sy
DUTR{EHD 51 > > IR
BERAIFERD)L—T )\ DROERMNS. TUY bFREEFEHD—-VILZFER
U TERDEEZITL). PPGEIESDAIASAE—>3>2EEIDL
T, DUTL > —/)\DAO5AE—> 3 A ZHR T 2 ENTEXT,

PCle 6.0 Preset w Marnual w BER Measurement
— Qa7:-2.9,4.7,00 ~ [ ContSciens Calibrated  Satting Il Calibrated  Setting
EC Threshold 1 000,00, 00 ez b B ococe| | occoa| | ez | o) aofes
Pass/Fail o Qi :0.0, 1.6, 0.0 1 o0 oome | owoodl|| s 00 00| &
02 : 0.0, 3.5, 0.0 oo |za 10000, [ 1oo00l| | e 0.0 o ds

Cycle Single ~ Rl S el o um: ELEUH) B“": s o
Gating Time 2 Bl Q5:-13,4.7,00 Camont Camie Cimain camarae

. 06:-1.6, 3.5, -3.5 “
e —— | (@287
Manual BER Test : # e B

e = Q9:.4.4, 5\.9,-15 posb-oa | aanaas | easaas | asseas | sossdr | aaso4s | sooa-re | cosoas

Total BER S,ESME-M_ Q10 : 0.0, 0.0, -9.5 apoazo | oosn-on | oot |eosoae | oaazas | eoraes | oozsss | eoisas

4176 aoiaze |easros |asinas |enazan |ecrsas | cornen | ansae
TMaI Ermr cﬂuﬁt I— Preset (B LY ] DO02R-10 | QERL2 003533 | 03414 SDLR:TO0
Total Bits 1.0791E+09 sepssn | ears4d | oseaas | ensias | oosoas

= (8T F-1.] 005319 | aasa2y {1 BTN )

Total FBER e sakaze | sosnas | aaesns
Sync Loss Clock Loss

Cursor
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I FEC Analysis ##& sy

PCleCESHSNTULNBRT—4L — bE, RS E(C—EB U T2EB(CIEBML TLY
F9, PCleSLRTCENRZEFRARMNMERASNTWLE LN, PCle6 TIZPAMA
ZRARNINERSNZZS., TT5—TIEERIL—T v ROWERDIZEHI(CPCle
WEOFEC (RIAERNETIE) MM EBEATINTULET,

FECICKBETIERIBER TS — (FFERINERD /=8, FECTETIERIGER TS —&
S IEARIEER TS —%2XRI T B CENEETY,

MP1900ADFECIRSEHERE

1. PPG FEC Error{ShI#%EE(PAM4 PPG)
2. FEC Error Distributiont¥BE (PAM4 ED)
3. FEC Capture t¥BE (PAM4 ED)
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PPG FEC ErrorBhli4sE
FECEE D ODHESR

[7] PAM4 PPG & mn c: OFF

B Emphasis

Error Addition E

'_I'PCIeS FEC Symbol Error |v!

standard |x1 Link Common CLK/SRNS Mode |v| |'SKPx1 |v| W

Source |Interna| |V| Variation |Repeat |V|
(@ Total BER for All Lanes | 1| E | 5| m m
() PAM4 Symbol Error for One Lane | 1.50E-06 |
Flit Error Interval |Add every 8 bits (Do not distinguish ECC group5}|"|
PAM4 Symbol Error per Flit | 4
Flit Error per Control SKP Interval | 1 |
Max Correctable Flit Symbol Error | 3\|

- [ | Affected eye | . 1
Error Addition Method |\Type 4 | ratio (U:M:L) 1:1:1 |

w

3p2 2 3 ,E Level 2to1 J_I_I_L J_I_L
Level Jto b =

Level 2to3
ALl
Level 1t00—|_'_|_r —|_“E’|_r 3 3
Level Oto 1 %»}%
Level 1102 LHI>))W [}
a 1]

}

b

/inritsu

Advancing beyond

AT

FLIT (JO—§#I1=v ) >—HIC&E
BIS—%{hN9I3PPGIS—{ThNtsE
CELD. APLRAEHTFTDDUT FECEE
HoEIEZIEUE T,

Time(Ul: [0 |1 |2 |3 |4 |5 [6 |7 |.|252|253|254|255|256|257(258]...
Lane 0 [55]8,8]8:5]5:5)5:5]S:5] 555 5:84.[ 515 5:5] 855/ 5,54 5.:5{ 5:5] S55] :84...
Symbol 0 of Flit or
Symbol 0 of OS
Lane1  [88{8:8]8:S] 58] 5:5{5:8] 5s5] 55} 815]5:8] S:5! 8:5) 5,5 5.8/ 8:5] 584 ..

Symbol 1 Symbol 5 Symbol 253 Symbol 1 of Flit or
Symbol 0 of OS

Lane2  [55[S,8]S:S]5/S]S:S[S:S] 58] S:84.[S15]5:5] 8:5] 5,5 5:15{ 8:5] 5] 5784

Symbol 2 Symbol 6 Symbol 254 Symbol 2 of Flit or
Symbol 0 of OS

Lane3  [S8[S:5]S:S]5/8) 8:5(5:8]5s5]5:5).[815]5:8] s8] ;5] 5:5{ 5,8/ 5] 5554 ..

Symbol 3 Symbol 7 Symbol 255 Symbol 3 of Flit or
Symbol 0 of OS
Flit X+1 (256 B)
Byf——————>
FlitX (256 Or Ordered Set

Symbol 0 Symbol 4 Symbol 252

Toble 412 Flit interleaving in g x4 Link §

iymbol placement in a x4 Lirk with 1b/1b encoding
Lane
Description
0 1 2 3

‘EJ PCIe FECIE3FERED1 >
TLP Bytes ‘“n : - U _j ECC t*%ﬁxé

021 | = nu\i@“o BECCTIL—
512 = T TF1 DD RILECC
i \ s
SR T — RTEIERIEE TH O,
= FCCO—RIEFTUY bR
il (D6 > NILT I,

ecc2 [1]

DLP, CRC, ECC Bytes

CcrRC 7

eccO [1]
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/inritsu

Advancing beyond

FEC Error Distribution #8E

U7 )LS A LABERBAITE & FECHIE
C 5 E

Pattern

IL’L%
FEC Error Distributiont#gg(C KD, STIERJRERT S —&ET
ERTERIS—ZMEL. UPILIALLATERRUET,
chICED. FBER (First Bit Error Rate) 1ESDUZELMET

[6] PAM4 ED

Result | Measurement | B

,_[paes FEC Symbal |V\‘_Capture Mode |'Pc1es FEC Symbol Capture |v\ ; DL >—I\FZANTHE. FECICKBETIE e H % FIEICEHET
Preset |'x1 Link Comman CLK/SRNS Mada |v| | SKPx1 |V| m 5 CEMTBIEETT,
FEC Symbal Error Thrashold in One ECC Group | |'}= |v|| , | PAM4 Sym bol Error Rate/Cou nt
(Uncorrectable Flit Threshald) \ i\ ° Flrst Blt Error Rate/(:ou nt
Cansecutive FEC Symbol Errar Threshold m |>= |V|| 4+ | . Blt Error Rate/Count
Consecutive Errored it Threshold k [>= [v|[ 1 | « Uncorrectable .Flit Error Rate/Count
‘ , - : * FEC Symbol Error Rate/Count
m m |‘Date&Time |v| | 2022/06/23 13:36:40 | «  FEC Error Distribution
I R ] H -
Jﬂesult PAM4I Result FEC I FEC Error Distribution Sia!g?al | /lﬂl'l tSU Result PAM4 Iksult FEC | FEC Error Dlstributbonl ‘giag“r'\al /'Inr| tSU
PAM4 Symbol First Bit Bit [ Flit [ FEC Symbol | Bit
e e ER | 1.513 700E-01] 3.997 9005-03[ 5.001 900E-04
EC [ - — lec | 4718 920 3.190 600E+07 3.199 600E+07
WEFI| o %EFI 0.000 000 0.000 000|
e H El 10 10‘ g
FrequencylkHz) [ — | ClockLoss @ @ sSync Loss @ @ .
[Result PAM4[Result FECIFEC Error Distribution] 2%",‘13| /nritsu
PAMA Count 0 Ratio[%] 100 (e =
P ) - = 1]
level2 | = — FEC Error Distribution
levell | A
levelo | A
1.0E+07
[PAM4 Symbal Count | e | 2 105408
@ 1.0E+05
Gating | {0%) J 5T
g
i 1.0E402
£ 1 os-02
1.0E+01
1.0E+00
0 1 2 3 4 5 (-] 7 Over8 Flit Emor
FEC Symbol Error Count
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FEC Error Distribution g /INritsy

5l : Stress vs FLIT FEC Error Distribution

FLIT FEC Errors

Error Free

Capture | Logging | Misc1

Capture | Logging | Misc1

Input

Input

—U/L Threshold Sync

‘ [peoms ‘v|| 0000|V‘

__Equalizer .
Low Frequency Equalzer  DFE =]

0‘000‘|dB E

—U/L Threshold Sync

‘ [patssoats \vH 0000\\,‘

__Equalizer

_—U/L Threshold Sync
[patasmats

| | 0.000}V|

__Equalizer N
Low Frequency Equalizer ] Low Frequency Equalizer

L e L]

m m [Datesmme |v| | 2023/02/06 12:02:01 ‘ m m ‘pate&ﬁme |v| ‘ 2023/02/06 12:02:01 | m m “Date&'l'\me |v| | 2023/02/06 12:02:01 ‘
- . - ® . =
Result PAM4|Result FECIFEC Errar Distribution [fw | Anritsu Result PAm4|Result FECIFEC Error Distribution 23‘:‘3‘ | N I'ItSU Result PAM4IResu\t FECIFEC Error Distribution = /inritsu
Result @ - |th Result @ - Flit v

0000“

0‘000

m Celay |

Signal

Result @ ‘4th
FEC Error Distribution FEC Error Distribution FEC Error Distribution
1.0E+02 1.0E+02 1.0E+08
1.0E+05
- -
5]
% 5 E. 1.0E=04
%1 0E+01 3.,-1 F= % 102s02
2
o L i 10E<02
= £ =
= Lo & 4 0ze01
1.0E+00 1.0E+00
1.0E+00
3 4 ;] Over8 Uneorr. o 1 2 3 4 5 (-] 7 Owerd Uncor. L] 1 2 2 4 5 e 7 Over  Uncom.
FEC Symbol Error Count FEC Symbol Error Count FEC Symbol Error Count
Gating (100%) ] Gating | (100%) Gating (100%)

Stress Injection
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| FECRRHT % RV REED! Anitsu

DI T, |\/|P1900A7air1@3ﬁLfCFECvsBERa)iE= BNV ZIRE LTI T,
FECEZDFLITI S —%Z3Xx 105 KE(CIIZ B (ICIE. ERPTITOVU(CEEEH;H N TULBFBER
(First Bit Error Rate) 10 LA T DiRI&Z= Ml 3'1,[4\ b‘&)@i?o WREEFESR (. FBERAYMOSLLTF
MDizE. FLIT BERIE3X 10U T THDEWDIBHZIEIAL TULVET . MP1900AIIERDAITE(C
XD, COEFHZIHLUTULET,

SJ Insertion vs Error Rate

1.00€-04
ER: 3E-5

1.00E-05

ER: 1E-6
Electrical Spec.

1.00E-06

1.00E-07

1.00E-08
-@-PAM4 Symbol ER
-0-FBER

-@-Flit Error Rate

1.00E-09

Error Rate

1.00E-10

Measurement Condition
oo Loss Value: 12 inch of PCle 5 Base CBB Rev4
SSC, RJ, DMI, CMI: OFF
SJ: 0 to 0.16Ul (Swept)
LOOE-L3 : 032 034 0:6 o o b om om0 Tx Amplitude: 800 mVp-p @ before CBB Fixture
$J@100MHz [UI] Tx EQ/DUT EQ: Best BER setting
Test Pattern: NOP FLIT x1

1.00E-12
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Advancing beyond

FECHF v TFvHLEE(IC KD, FLUTIEEKDERER EIRD/\—X NITS—PZ20fth
DIS—%=FvTFv L. BEHAEDERVS AT ABEDODITREOREE
EHR—NUFET,

I FEC Capture t##E /inritsu

Capture Capture
[TEETTT wse: cursoradar 2097176 FILFEC Symbol Pos 2041246 MSB  Patiern Addr 2488 slock ( L [T cursor addr 2087176 FitFEC SymbolPos 2041246 Paftem Addr 2488 Aok S
+0 4 8 2 e840 24 socklangth (4104304 | eass symbol 0 2 e B e
02097072Ms8 oo 10fo100fer1foo11foorofor = eI e 02006928 032 ] averrssmanznar |- aoes)
02097072 LSB 1100f0110fo110/1100f1001o1071 225 FEC Symbol 02096952 021 (246 ] FeC Symbal
02097096 MSB 110 1|o 1o 1|Io 01 o||1 00 1|o 0o o||o 00 1| N aneaoro| 220 Viewer Mode
02097096158 o11o0fto11for1fr111fo111fo1 N sy | e o1 | noraton | symbalian v
02097120mMs8  oooofioofi111fr1oo01ft1o00fio11 e T 02007048 330 L CTeT— =
02097120158 0 000foo11fooo 1101000001010 02007072 112 |
02097144MsB 1110f1011flo1oofo1111000]o 100 A S e 02097096 231 | (P st
02097144 LSB 0101j1100j0oo011)110 1110 oo 02097120 000 [ owertom) [ middie12 T Upper(zea)
02097168 MSB 0110111 1100110(1001f1001 |4 v ganara Ex E:E“"' rio=2) [ Uppermddie(1e3)
INS oM Middle LoweriDe2 Upper/ l8(1e3]
02097168 0T,
02097168 LSB o-lo 0 001 1||0 01 1|0 01 0||1 01 1| E 02097192 3 [ uepermaddiencwerto=a)
02097192Ms8 101 0ftoooftorofro10foooofi1o 02097216 [0 |
02097192 LSB 1010fto010fi11f1o00afiaaaffia MoweandSearch 02007240 o | e and Seah
02097216 MSB 0011 1111 Feon 02007264 o | e |
02007216 LSB ooo1o1o0o0jooooforooo111fioo0o0 Target |4l v g;gg;gg: o | mrger | v|
L N |
02097240M5B  foooofi111ft1oof 1011101t 111 | 02007336 o [ e [ e
02007240158  Jooo1f1o001foooffpoooor1o1for 02007366 | o |
0209726aMs8  fo101oo11foo1fr100foo01fo101 e | 02007384 |3 prthre
Gaoarssaisa o 13dlo 00 ifiiiifoioasaoiod L TR oraon | () 0 T 5
_ErorSearch ~Error Search
First Block  Previous Block Next Black GstBock  |continuous Error | = | 1|FEC symtol First Block  Prewious Black Mext Block Last Block Continuous Emror z | 1 FEC symbol
— = — 1 e LastE S T—r— ECC Group Evrer Counts —— |
Biocinddress Blecuitaress B Erorretn B AL Capturecesth| | Targe [ v Biockinadress Biockiaddress B Errorrotal Bt CoptureDapth| | Target i v
el — T — e 0 [ 4w 4194304 1| 2007184 | 1 | 2097178 13 8338608 S
e EEee e sEEEEEEE [ \ I |

1.FEIFERRREE 2. Pattern® J o )L IR 3. TDOMMDEFIRELTS
- MSB/LSBH KUPAM4AS 7L - Capture>T —45DIBE/\F—> )\ REBAFRREIS—RE
DRFUVIDEZ &)\S — NFIRREERZ IS —HI> KFEFERUETvY T F A~
BT ESNIEIS—0EEE D NMRZEHETEE D —hE&TErIEE
JL—T 3R - FLITACEESEZEFLIT T O W 5% cFrITFvUleT—45)\F—>

By hEIS-HTS DBV FENVI=NO DA AT |- DIRTF EFHdHAFH D ] EE
D —FRR
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Pattern Setting

BRI Pattern Setting

[7]1 PAM4 PPG & W c: OFF
B Output |B Emphasis

Test Pattern @ |‘AII List |v|
L(PREIS |

|'2*23-1

I

Warming Up

B Pattern

Error Addition

Length @ |v| PAMA4 Symbols

otBit -y PRES Invm-
PRBS Ly, A MSB
cenerser [ () “oresin om

LSB o

ON

[ J

M ) e N
AT s |7 o o
[ J

[ J

ANRITSU CORPORATION

/inritsu

Advancing beyond

I'PRBS | v\|
Data

CP in 1b/1b Encoding for PCleg

MCP in 1b/1b Encoding for PCle6

Preset
Patterns

Jitter Measurement Pattern in 1b/1b Encoding for PCle6
High Swing Toggle Pattern in 1b/1b Encoding for PCle6
Low Swing Toggle Pattern 1b/1b Encoding for PCled
Jitter Calibration Pattern for PCle6

Preset Calibration Pattern for PCle6

NOP Flit Layout in a x1 Link

NOP Flit Layout in a x2 Link

NOP Flit Layout in a x4 Link

MOP Flit Layout in a x8 Link

NOP Flit Layout in a x16 Link

First bit AN | ?mm =
POlarlty Gensrator [ _, Eggsmﬂ nd 5
Gray Coder I
Pre Coder L= B o
Y e Y] ' ®—

MSB/LSB
Bit Shift




I Skew Evaluation Solution /nritsu

32Gbaud
PAM4

800 mVpp _
Using TXEQ PPG-1 Neg 1

Channel Sync

Skew: OmUI

Advancing beyond

MP1900A (C(EXILFF v > RILEIHAEEN S D . CNICKDEBIRF 1 —ZRAEITDZENTETET,

ES1 > TIE. Positive/NegativeD S > MEEEINDCET. EFHEEBLUOEZS 2TILSA > EDOBEROMmA NI
F1—- (KD TEHFT . CNIIIBIFRDEHTH D2, L>—/TU (Rx) D

De-skew TIIHETET . COEHMH KD TS RAFTLADBERNEB(L T D EIEEHNH D FET . MP1900A(E. EFRDOHZRZ[HAL

TCORIIRITD ZENTE, RBEDRE SRICEMUET.
=
g —
a B DUT

Negative Eye

Delay 1

UL~

Pos 1

Differential Trace

PPG-2

| I S

el e Il

Positive Eye Differential Eye

300mUl

600mUl

*Differential skew function requires two MU196020C (Opt-50) units.
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I PCIe Receiver Test #i2#zzs U X b (1/3) /INritsu

Advancing beyond

-m-—:_m-m-

MP1900A SOF) OAUF« PFSAHY-R
MU191000A 16GHz 4/Rh— > > tHaH 1
MU181500B 2w AZERIR = 1
MU196020C PAM4 PPG 001, 011,
043,(002)*t
MU196040B PAM4 ED 001, 011, 041, 1
043(002, 022, 023)
*1
MU195040A%3 SI ED 001, 010z zl& 1 PCle 1~3DFT X MMIWHET
020,011 /=(3021, 9,
022
MU195050A*3 Noise Generator - 1
/MU196050B
MU196060A 32G baud NRZ/PAM4 Re-Driver 001 1 PCIeSLUFDimE

System =X bF. Return
Path/H'18dBU_EDIZE(CHE

*1: Ethernet)(758 GbaudlIE (CIHE *2: AT 3 > DOBMIFICEALTE, EHICHLEDEZZN
*3: MU195040A &MU 195050AZ M AHENDE TER T 35HE. VI-Km AdaptoriE T, DUTO ORI FRARICK D T, Vf-Km Adaptor &7z (& Vm-Kf Adaptorl b ETY .
FHREEL O a> Ao RESRUTIIZE0,
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I PCIe Receiver Test #3BHzsz U A b (2/3) /INritsu

Advancing beyond

-m-—m_m-m-

MX183000A-PLOO1 TYAHKRLTURATRA
MX183000A-PLO21 PCleU> 2O kL ——>4 = 1 PCle1-4
MX183000A-PL0O25 PCle5 U> O KL—Z24 - 1 IBINY B7z8H(C(EPLO2 1AW
7
MX183000A-PL026 PCle6 U>OKNL—Z=27 IBHINY B7z8H(C(EPLO21,25°
WE
Qty | Mandatory/
Optional
J1815A MP1900A PCle Measurement Optional PCle1~6F
Component Set
Z2025A PCle CBB Controller - 1 Optional Add-in-card>= X b3

Automation¥) 7 RHVSDUTDReset, EIREE)
A CKDIREIZIZE, UE— NRIE TOIREE
(CB%

GRL%L, TektronixftdAutomation softXd/itx

Z2029A PCle 100 MHz Reference Clock - 1 Mandatory Add-in-card>=X ~A

Buffer For AIC PCle1~6H
J1900A I\ S TORIRERE - OS5 - 2 Optional FHEHELEDE<IZEU,
GO0447A PCle6 #+8BU RS- /( - 1 Optional FHEBELEHOE<IZEU,

BHTERES T FIL OAVF 1 PFSAH-R MP1900AS Y —X CL U2 3> HA REIHERIZE,

ANRITSU CORPORATION


https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
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I PCIe Receiver Test #i2#zz U X b (3/3) /nritsu

CEARADASORD-T(CEDR TA—RA—=—232VIT NI T 7ZEEVUZELN,

m Electrical Test Scope Vender Automation soft vender

QPHY-PCIE*'-TX-RX PCle 3/4/5/6,Tx, Rx Teledyne LeCroytt Teledyne LeCroy#tt
GRL-PXE*'-CEM-RXA PCle 3/4/5/6 BASE Tektronixtt Granite River Labsft
GRL-PXE*1-BASE-RXA PCle 3/4/5/6 CEM Keysight#t

GRL-PXE*2-RXA

TekRxTest PCle 3/4/5/6,Tx, Rx Tektronixft Tektronixft

*13/4/5/6 .*25/6 BHIERIESIFIL IAUFT 1 7FSAH-R MP1900AS U —X LIS 3> HA RESHERIZE,
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| s pnritsy
PCle 5 (MU196060A Re-driver and MU195040A SI-ED)

______ftem | specifications | Remark |

Target Applications PCle 1-5 PAM4 PPG Z/z(& SI PPG S KU SI EDAYWAZE

Loss Compensation 30 dB at 16 GHz, BER <1E-12 MU196060AZ{E R U7=3HENRZ, MCP, SSC
33kHz 5300 ppm Down spread

SKP OS Filtering
BR—

Matrix Scan

Jitter Tolerance

PCle 6 (MU196060A Re-driver and MU196040B PAM4 ED)

_____ftem | specfications | Remark

Target Applications PCle 4-6 PAM4 PPG. PAM4 EDE KTUMU196060A/H %
ZH, PCle 1-3(& Link Training®#&ZH7R—
PCle 1-3C BER measurement, Matrix scan &
KNTOL Z1TD1%E. PAM4 EDT(HRLSI
EDZ{EH.

Loss Compensation 0 dB at 16 GHz, BER <1E-8, 1E-12(Typ.) PAM4, MCP, SSC 33 kHz 5300 ppm Down
14 dB at 16 GHz, BER <1E-6, 1E-9(Typ.) Spread

SKP OS Filtering

Matrix Scan B7R— b (PCle 4-6)

Jitter Tolerance

PCle 6 FEC HiR— b~
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USB/Thunderbolt Test solution
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I USB/Thunderbolt Test Solution /nritsu

« SIPPG:2.4Gbit/s~32.1Gbit/s, PAM4 PPG: 2.4 Gbaud~64.2 Gbaud®Dr1
ZHMR— b

« BHATOXRT—T EMP1I900AEDAFEN R ICHIGT DA — M A—23>
Via—23>, FFEOATOXD-TZERALT. TAMDEMILFIE - &
{17z KRk

- EmEBHER SI PPG(Tr/Tf 12 ps, {K%EB>wv~ 115 fs rms) . PAM4
PPG : (Tr/Tf 8.5 ps. {E¥&EB>wv4~ 170 fs rms). @EASSI ED (15 mV
EH)

- EHEYILFFVYRILBERTEDBIRM DSV >—/\FT X hZEH7/R— &

« USB4 v2Z57 X hI BFE. PAM4 PPGEZ 1 —)LDOERICK DX EB]EE
USB3.2x2% 5 X NI BIHFE. 2chA T 3 BN K DSl EE

SI PPG/SI ED/PAM4 PPGODXLER

—m PAM4 PPG ‘E-

USB 3.2
USB 3.2x2 v . v
USB4 v1/Thunderbolt3/4 e V2
USB4 v2 v’'3 v

1 2chAT23a>hwmE 2 \WInh—DoOz=ER  *3 7JLyvB—-—&UTER

ANRITSU CORPORATION



I USB 3.2 Receiver Test Solution Anritsu

Advancin g beyond

Protocol Aware/3 14K USB 3.2 Receiver test solution. PPG/ED H‘2chd
Ba. USB 3.2 xX2(CHEX

LR BERT 2.4 Gbit/s~32.1 Gbit/s. USB4 v1. Thunderbolt3/4DAIE (C
E 18THIS

{RFKRE ‘“u’?%c'uz'u’,%f/)ﬂiﬂ/\ SEREANEDICKDBIRMEOEWVAIEEZYR—
> O NL—Z27, LTSSMﬁﬂF?I‘ﬁH%

LFPS. LBPMESDiXE. ZEH'BIEE

LFPSL = — )\ X hDEAEH EIEE

SKP Ordered Seti&E A, HBIHEIEE

w4 (S]. R]. BUJ, SSC) f4ii& L= > XB&ENAIE

UsBL>—)\FRAKVYU1—S3>

U O bL—=>%. LTSSM O %

FAMEED
e )T -3
.. L )

: -.&bmxun-
_-__-E: ]ﬁ
o l USB3.2
b ® i GEE

mRtEORL AT EHR-FTS
1Box YUa—-23>
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Advancing beyond

JUSB 3.2 US O hL—=>%, LTSSM#Hf, SvSMAME Anritsy

> OO0 =S T)UIEDIRRGFAE (C15%I1 DLTSSMEZMTHERE (C K D BIFEHARMIASHE (C Bk

Rx7 X MM ETR"Detect”~"Loopback” & TD Training Log Viewer C& X7 — FBRDIER
AF—hEBZI> ~O-)L % hEER nl AE

- — -
LTS5 Settings x Training Log Viewer
S — . -

| €D Condition | PPG Condition 1 Timeout Setting
! ! o Detect —— Time [ns] ATime [ns] State  Speed[GT/s] Detail
) H : o £,345,704 INITIAL 10.0 000000000000 00000000
| 1
|| Received DUT's LFPS I; I 6,945,704 24 DETECT_ACTIVE 10.0 00020000 000000000000
| | 6,945,728 £9,440 POLLING_LFPS_SCD1 10.0 00120000 000000000000
! I ! 7,015,168 121,854 POLLING_LFFS_FLUS 10.0 00140000 000000000000
| e | 7,137,032 71,808 POLLING_LFPS_ENDSCD 10.0 00150000000000000000
| Received | 112 sco1/5CD2 1 sent 360| ms —
' —= ' 7,208,840 89,048 POLLING_PORT_MATCH 10.0 001600000000 00000000
3 I E 7,297,888 110,080 POLLING_PORT_CONFIG_READY 10.0 0017 0000000000000000
1|necema 1] scoz + sent 7,407,962 26,392 POLLING_PORT_ENDLEPM 10.0 0D 180000 000000000000
! ! 7,434,360 7,178,248 POLLING_RXEQ 10.0 0D 1A00 00 00000000 0000
i — i 14,612,608 2,176 POLLING_ACTIVE 10.0 00 180000 000000000000
1| Recelved | 2177 LBPM Hse"‘ 120/ ms — 14,614,784 2,192 POLLING_CONFIGURATION 100 ©01C00000000 00000000
3 ! . 14,616,976 24 POLLING_IDLE 10.0 001000000000 000000 00
[ Recetved | 22 Py Ready ,_BPMHSEM 42| PHY Ready LBPM 14,617,000 [ LOOPBACK_ACTIVE 10.0 00640000 000000000000
| ]
i ! Polling.RxEQ :
j :|Sent 524288 = TsEQ H
) ) [
i I + Polling.Active + 12,0/ ms —
| Received B2 TS1/TS2 05 HSent 02 Ts108 }—l
! | =] ! =
i I E 12.0 ms =
1| Received 82| Ts208 |—f—|5ent 163 15208 l—l
| ]
| i Pollingldle 2.0/ ms —
| |
i H
! i Loopback. Active Export CSV ] ‘ Stop | ’ Close l

Close
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I USB 3.2 Retimer DL —/\F X MR sy

« USB 3.2 Retimer®&DUT4 -~ (BLR/SRIS. Embedded/Component. Active
cable)dL > —/)\FX bzHYR— b
-  fEERMDHost/DeviceT X MERH S Golden DUT(Stable Device)DENNIC K DEIR

o] g
« Retimer A MBI =4 > X %ZRET D ENAJEE(OptionHMHE ), DUTDFFEIC
& U CTHSa] 8

Retimer>=X N )
L Retimerz AN USB 3.2
Host
o0 /Device
£ < C%
B prrrre—— a1
i ®

|t

USB 3.2 USB 3.2x2
Retimer Golden
Component Host DUT

Port A Port B

ANRITSU CORPORATION



I USB4 v1/v2. Thunderbolt3/4 Receiver Test /nntsu

o JATIEBERT 2.4 Gbit/s~32.1 Gbit/s. BE—#&% CThunderbolt3/41>75+
772 RAT A MIHIEE]EE, SI EDZIENMT D ETUSB 3.2ADMIGETEE, &
5(ZPAM4 PPGE4MER7> T (AH54192A) ZIBHINY 2 C & TUSB4 v23t iG]
BE,

- KEBDYAAEmEEFICKDEBIREOSWVAIEZY/R— K

« DUT@DBERAD D> ZimdrAddliEl. IL—T)\w OF— RADBEOFIEI(EMicro
ControllerzfT L C. Control PCHh\53EHE,

« w4 (S]. R]. Total Jitter). SSC. ACCM. Eye Height. Eye Width®d
CalibrationZ Automation Software CEHEt

o 2025%F:USB4v2/\— RIJILI7RHUER o

Automation Software

/ Test Report
MP1900A SR —
O Micro Controller
MU191000A USB Cable
MU181500B JTAG

HeaderCabb

MU195020A

B ISI Receptacle
‘L > Board g Fixture

nmmmee— DUT

MU195050A

AH54192A

k For USB4 v2 For USB3.2
MU196020A MU195040A
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I USB4 v2 Receiver Test sy

« USB4 Version 2.0 A>T SA P> AT A RANRY D (CHIGUTEINF - F4E
(PRTS. TS2cksw /{5 —> %)

« 25.6 Gbaud PAM3 S8R L£ZHY/R— b, mK64.2 PAM4 N77v T/ — K]k

« USB 3.2. USB4 v1. Thunderbolt 3/4. USB4 v2 Receiver test Z18<T Y
R— b

e A—MAXA—=>314bUIEFVrUTL—>3>&L>—)(FX
B ASOXD-T ()G, TX MOEMIRFIE - BEZEERUET,

TYPEI |w
Output IEI Output IEI Emphasis lEl Pattern IEncrAddlt\unIM\sclIMlchl |7|‘

Ext ATT Factor
Baud Rate use4 Gend w|| 25600004 | GBaud 0.000 18 Test Pattern @ |m| Flow #1 > Flow #2 > TS2clksw > Flow #4 |
T . : Freq. Variation
Output Data ® ON v | Clock |ON v I: 0400) Vo . ~ S
Level Guard @ _.&_—E' '_' _4 ] Glitch-free 0.000| v Length @ Clock
i Tim
[}
USB4 Gend Power Management State Signal
USB4 Gend Rx Frequency Variation Training Sequence
e =R e —
— —a— _ _ JE— - ° - .. ..
PAM3 {E5 JBIR - U7 UF EEE USB4v2 TR N (o — > 3tis Rx Frequency Variation Training Sequence

&% TE

* WiHASORIA—T . A— A= 3>OFFEICDVNTIEBSBVLEDELIZEU),
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| USB Type-CLS—/{F R+ #EHBUZ k (1/4) Anitsu

Advancing beyond

MP1900A SOFIV OAUT 1 7FSAH-R
MU191000A 16GHz 4/R— b= >t - 1 1 1 1
MU181500B 2w SZERIR - 1 1 1 1
MU195020A 21G/32G bit/s SI PPG 010, 011 1 1 1
020, 021, 031 1
050 1%2 172
MU195040A 21G/32G bit/s SI ED 010, 011, 022 1
020, 021, 022 1
MU196020C PAM4 PPG 001, 011, 0453 1 1
MU195050A Noise Generator = 1 1 1 1
MX183000A-PLO01 >wH KL SZXFTXA b = 1 1
MX183000A-PL022 USBU>Z kL —Z=>74 ; 1 1
MX183000A-PL023 USB3.2x2 UKL —Z=>4 s 1

*1  AggressorfEBSFEER. AT>3>-011F4FE
*2  Retimerm XA b2 —4 > Z)\5 — 2 F4H
*3  USB4 v2BFDH
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I USB Type-CL->—/)\FRX b #HRIEBUX S (2/4) /inritsu
For USB3.2/3.2 x2/4 v1

J1551A B A+ 11—y Fo—TILRY

(0.8 m, KIRD%) 2 44 3%
K261 pCJOwv o 2
AH54192A Differential linear amplifier
- ISI Channel 1
USB31CET USB3.1 Type-CT A N T 1 DRXF+ 1 1
- USB4 v1/TBT3T A T« DAXF+ 1
- USB4 v1/TBT3FMicro controller 1
- K-SMPZEIa 75 T 5 4

*4  J1821ATHAIRIEE

BAHTERIISZ T FIV OAVUT« 7FSAH-R MP1900AS U —X LU 3> HA REZHRITE0,
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| USB Type-CLS—/\=Z b #EMBUZ - (3/4) Anritsy
For USB4 v2*>

AH54192A Differential linear amplifier Anritsu

J1943A MP1900A USB4 v2 Measurement Component Set*¢ 1 Anritsu (2026EtEIRFERHIA) *7

= ISI Channel 1 Wilder Technologies or Wild River Technology
= USB4 v2 Fixture 1 Wilder Technologies or Luxshare-ICT

- USB4 v2 Micro Controller 1 Wilder Technologies or Granite River Labs

J1943A MP1900A USB4 v2 Measurement Component Set*6 (details)

K261 DC Block
J1821A Coaxial Skew Matched Cable Pair Pair cable

(0.8m, K Connector) N
J1949A Coaxial Skew Matched Cable Pair (0.6m, K Connector) Pair cable

1 T HARZSRIIA(2026.013R7E) ™7

J1789A Electrical Length Specified Coaxial Cable(0.4m, V connector) 2
J1820A Electrical Length Specified Coaxial Cable(0.4m, K connector) 4
J1888A Fixed Attenuator (6 dB, V Connector) 2 41VA-6 can also be used
J1792A Skew matched pair semirigid cable (V-K) 1 Pair cable
J1808A Fixed Adapter(K(f)-K(f)) 2
J1748A Power Splitter 2 For Aggressor signal splitting
J1632A Terminator (SMA) 2

*5  CTS1.005R:H&ERk. HEOZEEMIAXFTEH LU THEDET, (2026.01 FF)
*6  CTS1.00REEHERL _ R . R e
*7  FHHEHEVSHESIEE), BITIBHR(E MP1900A> D —X LU 3> HA RECHZRLIZE0),
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https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
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Advancing beyond

| USB Type-CLS—/{F R+ #EHBUZ k (4/4) Anritsu

CEARADASORD-T(CEDETA—RA—232VIT NI T 7ZEEV TSN,

| Model Electrical Test _ Remak

QPHY-USBA4-TX-RX USB4/TBT3 T, Rx Teledyne LeCroy#t 2 1— 78
QPHY-USB3.1-Tx-Rx USB 3.2 Tx, Rx Teledyne LeCroytt &k DIEARIEE
GRL-USB4V2-RXA USB4 v2 TX,RX Keysight/Tektronix¢t 2 11—/ F
GRL-USBA-RXA USB4/TBT3,4 RX Granite River Labstt & D #E A BJ&E
GRL-USB32-RXA USB 3.2/USB 3.2 x2 Rx

BAHTERIISZ T FIV OAVUT« 7FSAH-R MP1900AS U —X LU 3> HA REZHRITE0,
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Sequence Editor Function
For PCIe/CXL, USB3.2
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I Sequence Editor Function /nritsu

Advancing beyond

BEEBitrateD:RRE(CH IS
BitratedmEiR L T4V, YBETS—&T0O b

:Ul/IE_O)t)J Dﬁtj—b\%g%ﬁ'ﬂ: UR *ﬁ%iE ° 5_ [ Z@ﬁé’;@%‘?g ] uatErEt o
I\ D DOEEMERXLUTULET . Sequence 0 s
Editorld. TNSOIS—%NERE (CHRMT - t] S ¥ "“
DNFBZET. FNYITOEADAE — R o =i el
7T (CEBUET, & ‘
o OAYTSATPUATAMUALDRIFFv ~ _

VAT DR e

Sequence Editor(&. 1Lane/Z7TRR<.
2Lane, 4LanelCBMIGLTHD. O>TS5A
P RAT AR TR EBROHIB THEHASN
DRBZEHIRITDCEEOEETT . NUTKD.,
EAARRR (SIS U BN EBIRR E(CLDB { aEonsTyTHE ]
EN/RXEIRBZERICHE - BEI D2 THRm -
EMBCIAUEBD NS T ILZHEIBUET .

AVTSATYRELY
SRFLLARLTR b

Jarg17

&

m Unleash PCle 6.0 USB Debugging and Validation

MU196020A-051 Sequence Editor Function MU195020A-050 Sequence Editor Function
MU196020A-052 Sequence Edltor‘Functl'on for Multi-Channel MU195020A-051 e By Bl Rl S B
(MU196020A-051 is required for all modules) (MU195020A-050 is required.)
MU196020A-056 Sequence Editor Function PCle 6 and CXL 3 '
Flits Extension
MU196040B-051 PCle Sequence Editor Pattern Analysis
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https://video-test-measurement.anritsu.com/en-us/detail/videos/bit-error-rate-testers-bert-oscilloscope/video/6384294572112/unleash-pcie-6.0-usb-debugging-and-validation?autoStart=true

I Sequence Editor Function /nritsu

Advancing beyond

o REINV—DRHARARXE. BERTINYVODYR—b
PPG Sequence Editortgez={FE>S & (CKD. 1—H(EBEMHICPClel-6,CXL2/3
OUSBDIRIE/ S — > %R - IRETEET.

LTSSMOJZERT D ZET. U IR —Z 0 DOXRBOEFZES S (CHEIRY
BTENTE NIV —Z> T TEECHEULRNRT— bDEM

ZEHEL T, BECU>T M- TOF/ N INEHRAEET T, —
HSB Data Analysistése(C LD, DUTH'SZELTData s BHICRRCEET s i o
. EENTENEI-YEUF = S
Sequence Editor(&. PCle 1-6,CXL2/3&USB 3.28ADI1I—H (>4 T 1 —2X s B —
Dizs. BERM(CSequenceMERKTIEET I, oo
8b/10b, 128b/130b, 1b/1b,NULL FlitsdD= >R LEAIDREYS. B >R swsoiz0 -
INDRIS> TS5 - 6BB TR T EEEEE
Fd—4— Rty NMER., EEERENEFE D RITA AN AEERC ECRKD, T - ]
- G) b\‘ A_ ‘(—7-\ N va DEEO) J:\ \EAODE i (— .
ézggiggﬁﬁz A A130. T A B * REBIRICK 8b/10b Pattern Editori®IE (Scrambled)
Create custom Use custom test patternsJ sequence Editor
- test patterns to build custom sequence s ‘
8b/10b Pattern - X “aw . =
128b/130b Pattern can i ‘““”_’f““ } - gsf's‘zzjen(e ‘
8b/10b Pattern SbAOb R =
Can edit _—
128b/130b Pattern AR PClel-6 : -
1b/1b Pattern A =
HSSB Dat oy i Tl
— Ca” £dit = [ Analys?sa ] [ngc?ugget] I C] ggae g ® ucmm ) al ELELEEELELE] ;; m : w;
8b/10b Pattern 5 /mb A Targe?ts:esdgence I * .
DUT Tx DUT Rx Sequence EditoriEiH (PCle6)
LFPS Pattern . LS - (- .
= P Sk
k J DUT
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/inritsu

Advancing beyond

I Sequence Editor Function
Sample Use Case

NRAELING =2 &2 =T A% ER IS ET, DUTZIES
IAILBDIL— MMIBBESHE. LTSSMFT R ML EEH (CEET
ST ENAIEETT

TET - T

@L’ il TrangEF'O) {5 : DUT#% Configuration®a - =

TIAILBIL— K& . e e - =

_ (CDisablediREE(CBIT= —» DUTRx = =

PCles ConfigNo FBRIC, ZOMEEEET X = =

E Q . L = N - -
gua 'Za_tc"?g_o oopbac gD ENEIEETY T

6.0 (64.0¢T/s) / v|| Default Route (PCle6 Config NoEq Loopback) Non-default Route for Testing (Disabled)
@ / SI;:L( d Pattern Remarks SI;:: d Pattern Remarks
{ J - Electrical Idle | Detect - Electrical Idle | Detect
2.5G 8b/10b TS1 Polling.Active 2.5G 8b/10b TS1 Polling.Active
2.5G 8b/10b TS2 Polling.Configuration 2.5G 8b/10b TS2 Polling.Configuration
25G | 8b/10b TST fg{::%‘l‘;aﬂzaEi”tkf‘g)th‘smrt 25G | 8b/10b TS (Cgir;‘:%féaﬂg;'Ei”tkfif)th'Sta”
2.5G 8b/10b TS1 Loopback.Entry 2.5G 8b/10b TS1 Disabled
2.5G 8b/10b EIOS Entry to Speed Change = Electrical Idle Disabled
- Electrical Idle Speed Change
32.0G 128b/130b TS1 | Loopback.Entry
25G | 128b/130b EIOS | Entry to Speed Change Must send Disable Link bit
- Electrical Idle Speed Change =Tto DUT
64.0G 1b/1b TS1 Loopback.Entry
64.0G 1b/1b MCP Loopback.Active
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SAS Test Solution

ANRITSU CORPORATION



I SAS Receiver Test Solution /inritsu
« SAS. PCle Receiver test ZRE—#&K THR— o
LeisEw NL— & 2.4 Gbit/s~32.1 Gbit/s
SAS-4(22.5 Gbit/s). PCle5 (32G)(3EkZzZEE I D L7138 < HITFER]EE.
s BHAASIOXRI—TEMPI900ALEDMEFENEICHIET DA — R A—T3>
Va—=>3>
FRFEOASOXRI-—THFRAUT. T X MOEMIFIE - KR,
- EmEBELRIER(Tr/Tf 12 ps. S>FALATw4S 115 fs rms). EBRE AT
(15 mV EH) OEMEEY)LFTF v+ *ILBERT
IOBEIREOEVL>—/\FTX Y R—

PDF

Automation
Software SAS CM source

Test Report (Optional) DUT g====
: (Storage Device)

SAS
Receptacle Fixture

2 PCIe compliance Board
> to Error Detector  «
) Rx Signal : DUT :
< : AIC CBB
_— —)I
3 ISI Generator* 3 " A
— " Test Signal + Tx Signal % cap K
MP1900A Crosstalk signal ~TrrToomnmmmmmmmmEmTeeot

* Should use specified ISI generator by PCIe or SAS
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I SAS Receiver Test #RigzzU A (1/2)
m“m-m

MP1900A

MU191000A
MU181500B
MU195020A

MU195050A
MU195040A

J1758A
K261
MG3692C
K241C

SOFIL OAUT 1 7FSAH-R
S Acaris o

>y SRR

21G/32G bit/s SI PPG

Noise Generator

21G/32G bit/s SI ED

Variable ISI Channel

Mated Adapter Fixture Pair

DC block

2GHz to 20GHz Signal Generator
RF Splitter

001%*, 010, 011, 040

001%*, 010, 011, 022

/inritsu

Advancing beyond

*SAS-4N\DYLsR(Fopt 001
B0

*SAS-4ADIE3E(Fopt 001
1B

CMERER (CHE

Rz G I D IeODT —T IR EICIRDFET .

BHTBIRES DIV OAVT o4 7FS5AH-R MP1900AS ) —X L2 3> HA RECHRLIESL,
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https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

Advancing beyond

I SAS Receiver Test #Ri#aRRI A~ (2/2) /nritsu

ERADAZORD-T(CEDE TA—MA—232VIT NI T 7ZEEV TS0,

____ Model | Measurement item | Remak

GRL-SAS3-RXA SAS3 Receiver Calibration and Test Keysightit 2 1 . d::
GRL-SAS4-RXA SAS4 Receiver Calibration and Test Tektronixtt X 1—H

o -
GRL-SAS34-RXA SAS4 and SAS3 Receiver Calibration and Test Granite River Labsttdx DREARTAE

ANRITSU CORPORATION



DisplayPort Test Solution
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I DisplayPort1.4/2.1 Receiver Test Solution /Inritsu

vancing beyond

[LeiE@fE2.4 Gbit/s*1~21 Gbit/s. /\— RO T F77ZERLT32.1 Gbit/s
& CHL5RA]EE,

DisplayPort2.0,2.1(20 Gbit/s)(CEXTTo (*1 : RBR(1.62 Gbit/s)34TE) 15> DHFLTIEE, )
BHASTOXRD—T EMPI900AEDBEHEN R ICHIGT DA — M A—23>
Va—=>3>

FIRFEOATORD-TZFERAUTC, ##2>TS514 7> AT X MFIE - xR,
EmEH SRR (Tr/Tf 12 ps, 5> LA>w4S 115 fs rms) PPG

BIRMEOEVSINK(receiver) T X hEHR—

Dual Channel PPG%Z 1EZE{RICEERIEE,
F v &)LESkewZz Hl{Hl D & T, EdDCrosstalksezE % f#ATR]EE .

Automation Software
Test Report

USB Cable

v Jitter Source

DUT

RF Signal Link Trainin g
Gonorator=1 BER Measuremen t
DP AUX controller
— e
g 1SI Generator*?2 e
) Test Signa

5
>
>
>

Cross Talk Signal

*1: DP1.4 MDdr
*2 : DP1.4 (X ISI Generator
DP2.0/2.1 (& Fixed ISI
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I DisplayPort Receiver Test #iBHEEUX D (1/4) /nritsu

Advancing beyond

MP1900A SOFIDOAIFT o PFHSAHFR -

MU191000A S aar byl - 1 1
MU181500B =W AR - 1 1
MU195020A 21G/32G bit/s SI PPG 020, 1 1
021,
031
MU195050A Noise Generator - 1 1

BBIRIES T HIL OA VT4 7FHSAHF-RMP1900AS U —X CLO2 3> HA RZIHRITE,
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https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

/inritsu

Advancing beyond

I DisplayPort Receiver Test H#RiEIBRUX N (2/4)
DP1.4E04%3%

____ltem | Model Number —mm_m

K261 Ultra Wide Band DC Block, 10 kHz - 40 GHz Anritsu
AN44182A 1:4 Power divider 2 Anritsu
DSG815 297 MHz Jitter Source 1 RIGOL
41KB-6 6 dB attenuator (For 297 MHz S)) 1 Anritsu
CLE1000-A2 Artek ISI-A2 1 aceunitech
Basic
Accessory DPT-200, USB-A to USB-B cable, Power adaptor
DPT-200 controller set ,DisplayPort RefSource AUX Controller(OPTION) 1 UNIGRAF
HL9450-60 Transition Time Converter (<1 GHz) 60 ps 2 HYPERLABS
HL9450-150 Transition Time Converter (<1 GHz) 150 ps 2 HYPERLABS
J1821A Coaxial skew match cable(0.8 m, K connector) 8 Anritsu
J1625A COAXIAL CABLE TM(SMA connector) 1 Anritsu
J1398A N-SMA ADAPTOR 1 Anritsu
J1632A TERMINATOR 6 Anritsu
DP-TPA-P DisplayPort Plug Adapter(For DP1.4) 1 Wilder Technology
For Fullsize DP DPR DisplayPort Receptacle Adapter(For DP1.4) 1 Wilder Technology
Accessory DP-TPA-A Display Port Aux Control Adapter 1 Wilder Technology
DP cable for AUX control
DP Cable No length specified. Don't Care
DPC Plug Display Port Type-C Plug Adapter Wilder Technology

For Type-C
Accessory

DPC Receptacle
DPC Control board

DP-TypeC Cable

Display Port Type-C Receptacle Adapter
Display Port Type-C Control Board

DP cable for AUX control

_ A a |-

—

Wilder Technology
Wilder Technology

Don't Care

FHl. BB TFIL OAUT+« 7FS5AH-R MP1900AS U —X LI 3> A4 RaIHERIIZE0,
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https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

DisplayPort Receiver Test BRI (3/4) /inritsu
DP2.1/E013%

L dtem Model Number L Description | _Qty_[ WheretoBuy

K261 Ultra Wide Band DC Block, 10 kHz - 40 GHz 2 Anritsu
AN44182A 1:4 Power divider 2 Anritsu

Basic ISI-USB4 WildRiver ISI board 1 WildRiverTechnology
Accessory

DPT-200, USB-A to USB-B cable, Power adaptor

DPT-200 controller set DisplayPort RefSource AUX Controller(OPTION) 1 UNIGRAF

J1551A Coaxial skew match cable(0.8 m, K connector) 8 Anritsu

J1632A TERMINATOR 6 Anritsu

ENH-DP-TPA-P Enhanced DisplayPort Plug DP2.1a test adapter 1 Wilder Technology

ENH-DP-TPA-R Enhanced DisplayPort Receptacle DP2.1a test adapter 2 Wilder Technology

For Fullsize DP  [p[-3 =7\ Display Port Aux Control Adapter 1 Wilder Technology

Accessory DP2.1 Cable 0.8 m For 20 Gbit/s ISI 1 Don'tCare

DP2.1 Cable 2 m For 10 Gbit/s ISI 1 Don't Care

DP cable for AUX control

DP Cable No length specified. 1 Don't Care

DPC Plug Display Port Type-C Plug Adapter 1 Wilder Technology

DPC Receptacle Display Port Type-C Receptacle Adapter 2 Wilder Technology

DPC Control board Display Port Type-C Control Board 1 Wilder Technology
For Type-C
Accessory USB-C cable 0.8 m For 20 Gbit/s ISI 1 Don't Care

USB-C cable 2 m For 10 Gbit/s ISI 1 Don't Care

DP-TypeC Cable DP cable for AUX control 1 Don't Care

BBIRIES T HIL OA VT4 7FHSAHF-RMP1900AS U —X CLO2 3> HA RZIHRITE,
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https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
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https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
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https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I DisplayPort Receiver Test #tfRi#az I~ (4/4) sy

| Model | Measurementitem | Remark ________

GRL-DP14-SINKAN DisplayPort1.4 SINK Keysighttt X 1—H
Tektronixtt X 1— 7
Granite River Labsft & D B A BIEE

GRL-DP21-SINK-AN DisplayPort2.1 SINK Keysighttt X I—F3
Tektronixtt X 1—F
Granite River Labstt & D& A BIEE

QPHY-DisplayPort 2.1/1.4 DisplayPort1.4 and 2.1 Teledyne LeCroy$t X 1—H
SINK Teledyne LeCroyft & D & A B]&E
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DDR5 Test Solution
(Double Data Rate 5)
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| DDRS BE fnritst
DDR5 (& #0I)IL7—5FL— 22 00FRIAF VIS A LT ITIAAEY
DE5HA (DDR5 SDRAM) T, FEFRRECHARDIEDECICK DT, 20214F(C
BB UERU

DDR5(FMmEXERE N ERA8.4 Gbit/sICETILRE=ND EEBIC. ERIESDEFREE
@ EZBi & U TDFE (Decision Feedback Equalization) 73 EMFET LU \VEEREDYEE
BAENTWEY, BRESDITFHILA>FTIUT 4 &IFEET DIcHFICL S —
INFA O ESHSNFE U

SOFIV OAUFT« 7S -R MP1900A(EDDR5DL = —/\F R MMIHIEHUL
JoHERE - MREZB LU THE D MRR(ICEUTTRERER. A ML X771z 7R— b~
Ljia_o
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I DDR5 Receiver Test Solution /inritsu

Advancing beyond

« JEDEC JESD79-5C [CHESINTLVSD. Conformance Test (Rx DQS Jitter Sensitivity.
Rx DQS Voltage Sensitivity. Rx DQ Voltage Sensitivity. Rx Stressed Eye) (CXJ 93
Calibration. Measurement/'g]JEET Y,

« Tektronixtt®”Clarius Compliance DDR5 DRAM Receiver Test Solution” &E#T S
& T, LEEConformance TestDiEHENBIEEE IR D E T,

« MP1900ADPPGYILFF v Ik ZFERHIT D ET. EEOPPGHSEIAALIEESZH
HTEFEI, =52 RAHALZDQSEDQ%BuUrstiES & U CHIEIEIEETY . ©NICLKD™
BRI (OAWEIEZBIRT S CENTJEEERD . RIEDmMEBZB LT DITENTEET,

(PPGNILFF v RIVICEAT DERPAIFCES)

[MU191OOA Synthesizer — l

MU1815008B Jitter
MU195020A SI-PPG (2ch)
MU195040A SI-ED
MU195020A SI-PPG (1ch)
MU195050A Noise

s B
)
I

’
u

"DBR Fixture””
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Advancing beyond

I DDR5 Receiver Test Solution /inritsu

Calibration Amplitude, RJ, SJ

« Parametric Card
- CTC2 Board

DQ
DQS_t/DQS_t

Oscilloscope 10 —tion

Receiver Test \oltage Sensitivity, Jitter Sensitivity, Stressed Eye - DUT
- CTC2 Board

DQ
DQS_t/DQS_t
CK_t/CK_t

Loopback (DQ)
Oscilloscope

ANRITSU CORPORATION



I DDRS5 Receiver Test Solution /nritsu

Advancing beyond

MP1900AMSDUTICH UTCAREDROUT hZO— RUETI D ETRDIMMAEU Z
=TI\ O(CEREIT D ENTEET. UTDRIFEERZY/R—NUET,

- Voltage sensitivity

- Jitter sensitivity

o h - CTC2 Test fixture
Astek , © *‘:‘«'?af B T T

ce2 &

USB Control

(]

v

Parametric Card for Calibration.

Modules for MP1900A MF’1900A
MU19100A Synthesizer P
MU181500B Jitter
MU195020A SI-PPG(2ch)
MU195040A SI-ED
MU195020A SI-PPG(1ch)
MU195050A Noise Generator

CK_t/CK_c
DQ_t/DQ_c
DQS

v

v

\ 4

Loopback (DQ/DQS)

Loopbackifzfz

Loopback(DQS)

Loopback(DQ)

ANRITSU CORPORATION 101



I DDR5 Receiver Test Solution#fiZ2igazs U X~ (1/2) /nritsu

Modulet&ak

Advancing beyond

MP1900A SOFILIOAIFa PFSAY-R -
MU191000A 4iR— RS ot A Y -
MU181500B =W SRR -

MU195020A 21G/32G bit/s SI PPG 010,011,
030,040

MU195020A 21G/32G bit/s SI PPG 020,021,
031

MU195040A 21G/32G bit/s SI ED 010,011

MU195050A Noise Generator -

1

010->020, 011->021,
030->031 [CEE0J&E

DDR5 Receiver test(C(E. 3chT3DSIPPGEANMETY , UTHEASHENSIEIROEETT

MU195020A-020 (2ch PPG) x2
FelE
MU195020A-020(2ch PPG) + MU195020A-010 (1ch PPG)

BHEIRES T FIL OAVT 4 7FS5AH-R MP1900AS ) —X L2 3> A RECHERL<IESUL\,
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https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629
https://www.anritsu.com/ja-JP/test-measurement/support/downloads/brochures-datasheets-and-catalogs/dwl18629

I DDR5 Receiver Test SolutionifiZigsz U X~ (2/2) /nritsu

Advancing beyond

Accessory
41KC-6 Precision Fixed Attenuator (6 dB)
J1551A Coaxial skew match cable(0.8 m, K connector) 3 Pairs
J1439A Coaxial cable (0.8 m, K connector) 2
J1624A COAXIAL CABLE 0.3 m (SMA connector) 4) Use MU191000A standard accessory cables (4 pcs).
J1746A Skew match pair semirigid cable (K connector, Data (1 Pair) Use MU195050A standard accessory.
Input 1)
SMP to SMA adapter cable 7
Power Supply 1
(2 outputs , +12 V,+3.3V)
A9-AUTO-01 Reset Automation Kit 1 Contact ASTEK.
https://www.astekcorp.com/
A9-CTC2-01 DDR5 CTC2 Test Fixture 1
A9-DIMMS5 DDRS5 Parametric Test Card 1
Scope

DPO723043> 1) —X, MSO723043> 1) —X (Tektronix)

Automation software

_ Name | ay | Remak

Clarius Automation Framework 1 Contact Tektronix.

Clarius Compliance DDR5 DRAM Receiver Test Solution 1

ANRITSU CORPORATION



I RDIMMXEU Rx Test &

MP1900A

Pulse Pattern Generator #1
Pattern: 1010

Data Output_p
Data_Output_n

ZEL

==
E=N/4GN

Pulse Pattern Generator #2
Pattern: 1010

Data Output_p
Data_Output_n

Pulse Pattern Generator #3
- Pattern: 1010 or PRBS7

Data Output_p
Data_Output_n

Noise Generator

Data_Input_p

Data Output_p

Synthesizer

4.8 GHz

1| Jitter

4.8 GHz

LBD_RSP_A_n
LBD_RSP_B_n

CTC2 Fixture Board (A9-CTC2-01)

=
© 000

1.1V 1.8V 33V 12V

A9-AUTO-01
> CK—t Reset Automation Kit
RESET_n VBULK=+12V

> CK-C VMGMT=+3.3V

CS1_A_n_DIMM

CS1_B_n_DIMM
> DQSO_A_t -
> DQSO_A ¢ CS0_A_n_DIMM

CS0_B_n_DIMM

DQ2 A
RDIMM

I 12C/USB |

(LBDQS

SCL
SDA

GND

Oscilloscope

g 1nduj |eou3d9|3
Vv nduj [ed1303]3

/inritsu

Advancing beyond

CTC2
Fixture
Board
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I Accessory /inritsu

Advancing beyond

Hl(kﬁu

A9S-AUTO-01
Automation Kit

- 16 SMP cables

- Reset, Chip Select, and
Command/Address signals on
the CTC2 to automatically
perform
reset sequencing of a DIMM

CTC2 Test Fixture

- All high-speed signals are brought out to SMP

A9-DIMM5DDR5 connectors -
Parametric Test Card - Traces are length matched to within 1 ps

- Low speed signals are brought out to 50 mil

- All high-speed signals brought out to SMP connector headers
- All signals matched to within 1ps - VIN Bulk and VIN Management are brought out
- Supports DIMM testing to 50 mil headers

- 12V and 3.3V for DIMM mode
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SLOT| Model Name |Product Name / Description

MP1900A SIGNAL QUALITY ANALYZER-R
1 MU191000A A ol

2-3 MU181500B Jitter Modulation Source

Blank Blank
4-5 or - MU195020A(2Ch) | == DDR5
MU196060A  Re-Driver

6 MU195040A 21G/32G bit/s SI ED
7 MU195020A 21G/32G bit/s SI PPG (1ch)
8 MU195050A Noise Generator
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