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PCle® L= —) GHERHTE

MP1900A

RTO

KIRIER

> CBB

Tx out

100 MHz

Ref. Clock In\

CBB
___ Model | Name | Opton | Qty | Remark ___

MP1900A Signal Quality Analyzer-R - 1

MU181000B 12.5GHz 4port Synthesizer 002 1

MU181500B Jitter Modulation Source - 1

MU195020A 21G/32G bit/s SI PPG 010, 011 1 Add Opt-001 for expansion to
MU195040A 21G/32G bit/s SI ED 010,011,022 1 ELEnE (S i)

MU195050A Noise Generator - 1

MX183000A-PLO01T Jitter Tolerance Test - 1 Optional

MX183000A-PLO21  PCle Link Training - 1 Mandatory
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. l IEB 135mv  165mV
Step1l: KIE - YW 1825ps 19.25ps
e VNAICKBFrRILIEKR |

e BERT&Scopelc k37 IEME, Preset, SJ, R
e BERT&ScopelckDDMETP T iRIE. 771 {4l

Step2: U>O L—=20

e BERTIC&D>TDUTZIL—T )\ J4RKE(C
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ol Sl
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Step3 L ;EIJE 10’ :
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Best BERT Performance

&

Fully Automated SW and Analysis

L

Preferred Oscilloscope

/inritsu
MP1900A

Customers’ Real-Time Oscilloscope
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MX183000A - PCle Link Training

File Setup Help

Equipment Setup Link Training Run Test Graph Report

Specification DuT

Operate MP1900A

itlem-(al Idie

Link Start
4.0(16.0 GT/s) v Endpoint (AIC) ¥ [] More resuits
LTSSM State —| |Receivea Matrix Scan
Use Preget | @
Linkup Speed ‘ """" LEQTest [ ] Seming
PPG Final Preset
8b10b Received Transmitted PPG Final Cursor
sPCoumt | e ‘ _______ Pre-Cursor  Cursor  Post-Cursor Il
SymbolErr | e R Meagite
Full Swing, Low Fr ONCY | seseess|| weeenee
CurrentRDErr | weeeee . ancy {|
Link, Lane Number et | B LTSSM Log
Symbollock | 0 e |
Loopback Method
128b130b Bacelved Tecamitied RecoveryEQ Configuration v
SKP C [ | | 1 PCle 3 Plled PCle S
oy ‘ J P:mo I [ _— Test Pattern
T51/752 Symbol14-15 DC Balance (Root) !
,,,,,,, i p— Phasel - wwee| | Compliance v
r { f . 3
Sync Header Err | e Phase2 | MeP S
51 0S Parity Err | Phase3 g T
Block Lock Timeout
EIEOSCounter | seeeeeel | e Ootion

X

- MP1900A(Z.

EERO ML —Z

>~ DERE

REEZOT L. BT DT ENTIRETT

.l_\c,\

« O DIRR
Z&EC

II_J\

Efz)l— b EERERZHD

M/ EAT DN B]BE T 9

r

Training Log Viewer

a2 Training Log Viewer

=3 E— D LtssmOoso

|
|
L

EEREREEEY

Time [ns]

0

17280
12017280
120172386
36017296
3e017312
42017312
42017328
Fi017322
72017344
240173244
840173260
102017360

ATime [...

0

17250
12000000
16
24000000
ie
12000000
16
24000000
16
12000000
16
24000000

State

INITIAL
DETECT_QUITE
DETECT_ACTIVE
POLLING_ACTIVE_TS1
INITIAL
DETECT_QUITE
DETECT_ACTIVE
POLLING_ACTIVE_TS1
INITIAL
DETECT_QUITE
DETECT_ACTIVE
POLLING_ACTIVE_TS1
INITIAL

Speed[GT/s)
16.0
16.0
16.0
16.0
16.0
1.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0

Detect Pre
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BBB) {0 \{29 <. M DEWLT/\WIFE — @ LTsSM trig

Option

State Machine SKP
PPG Aux Output Trigger

Trigger

Link Speed 16.0 G

Link EQ PPG/ED Trigger

LTSSM v

~

State [iLoopback.Entry.Master.TSl

Change Preset Send Preset value in R

very.EQ.Phase3

Add-in card
under test
Sub-rate

clock output SMA-SMP
.

adapters

.'-. Rx Lane 0
[ X ]

-----

.
.

| Q i
] ug Eg Oi:z' L] -ai.

.,
|
.

SMA-SMA cables

Aux output

SMA-BNC cable

CBB4

(from PCI-SIG)

SMA-SMA cables

o LTSSM_ETlIMEEMN GO IEHZE. 18
EDState T MU HZRE L. ERE=
gD ENRIEET T

Polling.Compliance.Exit
Polling.Configuration
Polling.Compliance.Pattern(MCP)
Configuration.Linkwidth.Start
Configuration.Linkwidth.Accept
Configuration.Lanenum.Wait
Configuration.Lanenum.Accept
Configuration.Complete
Configuration.Lanenum.Wait.Modified_TS
Configuration.Lanenum.Accept.Modified_TS
Configuration.Complete.Modified_TS
Configuration.idle
Recovery.Rcvr.Lock
Recovery.Speed
Recovery.Rewr.Cfg.TS2
Recovery.Revr.Cfg.EQTS2
Recovery.ldle
Recovery.Equalization.Phase0
Recovery.Equalization.Phase?
Recovery.Equalization.Phase:
Lo
CLoopback.Entry.Master.T51
Loopback.Entry.Master.EQTS!
Loopback.Entry.Master.Chang
Loopback.Active.Master
Loopback.Exit.Master
Loopback.Entry.Slave
Loopback.Active.Slave
Loopback.Exit.Slave

ger
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BBB) {0\ 9 <. WDEWT/)\wWIFE - QR Foraz1—R

o o= Trigger .
File Vertical Timebase Trigger Display Cursors Measure Math  Analysis  Utilities  Support @y -y 1= b =5 Processing: " ’ Gesture F

Setup =
§

- - = Down -

&
~Up/Dn ~Name ~Repetitions ~Details vNominaIRate-’A
TS51 32 Link:1; Lane#: 0;N_FTS: 127, Speeds: 2.5G 5G 8G 16G; Byte 23:83h 24:6h 25:2Ch 2680h 16000000000
Up EIEQS 1 16000000000 |
Up TS1 4 Link: 1; Lane#: 0;N_FTS: 255, Speeds: 2.5G 5G 8G 16G; Byte 23:8Bh 24:7Th 25:2Dh 26Bh 16000000000 |

Up TS1 28 Link: 1: Lane#: 0: N_FTS: 255: Speeds: 2.5G 5G 8G 16G; Byte 23:83h 24:0h 25:0Fh 2690h 16000000000
341ns Dn (==l 1 16000000000 | v

imebase 0.0psfiTrigoer  (SEDCIS)
79 m\idi 99 mVidiv 10.0 psidiv | Stop 0.0 mV
i 500 ns/div 80.0 GSis||Edge Positive

|__.B00ns/dim
Serial Decode Decode Setup Measure/Graph Setup Eye Diagram Setup PCleDecoderiupidn ProtoSync Close

View Decode Lane 0 up Lane 0 down Protocol initial Bit Rate

Decode 1 ] I
_ F2 = | = PCIE-1X2 16.000000 Gbitls

Decode 2 Table #Rows
o Level Type Level in Pecent
Decode 3
Action for decoder Percent 50.0 %

Qutput File
== Configure
Decode 4 S ‘ Table C:\LeCroy¥..\DecodeTable.csv Browse

TELEDYNE LECROY

Time -Up/Dn ~MName ~ Repetitions ~ Details ~MNominal Rate-|

81ns On {EL 32 Link: 1; Lane#: 0;M_FT5:127, Speeds: 2.5G 5G 8G 160G, Byte 23:83h 24:6h 25:2Ch 26:80h 16000000000 A
125ns Up EIEOQS 1 16000000000 |

133ns Up TS1 4 Link: 1;Lane# 0;N_FTS: 255, Speeds:2 5G 56 8G 16G, Byte 23:88h 24.7n 252D 268 16000000000 |
166 ns Up TS1 28 Link: 1; Lane#: 0;:N_FTS: 255; Speeds: 2.5G 5G 8G 16G; Byte 23:33h 24:0h 25:2Fh 2690h 16000000000
341ns [ EIEOS 1 16000000000

FvIJFy oI 0O —R

.ensure
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MX183000A - PCle Link Training

File Setup Help Operate MP1300A
Equipment Setup Link Training Run Test Graph Report | Etearical idie
=
| Run Test
Uncheck All
X | No. Jitter Freq. [Hz] Mask [UI] Upper Limit [UI] Lower Limit [UI] Meas. [Ul] Meas. Judge Esti
M1 100,000,000 0.100 0.200 0.100 e -
CTLE Gain [dB)] E 42 10,000,000 0.100 0.200 0.100 — —
Pc'e 4-0 M3 1,000,000 1.000 2.000 1.000 IR 258
PCle4 v 0015 (=3 30,000 1.000 2.000 1.000 — —
EC Threshold 154
< MX183000A - PCle Link Training
Pass/Fail e - -
Jitter Freq.[Hz] 105 A File Setup Help Operate MP1S00A
Mask (U] 1.0005} pe Equipment Setup Link Training Run Test |Graph | Report Elearical idie
Cycle Single v Vepas L 08 2o Display [ — ER for ITOL Estimation | 1.02 €- | 15/2]
Lower Limit [UI] 1.0002  All¢
Gating Time 6312 [s]) Tester Limit ® EstmatedEmorPoint @ Data
Upper Ratio 2000/ Lower Limit — Mask Upper Limit
Lower Ratio 1.000:5+ | T T T T T T T T
Switch To 0 . . 100 L | b N | ]
Manual BER Test 5 3 1
10 ‘ t :
Total BER == , i ; Bt
T 10 | | -
Total Error Count ———— §°' ; ‘ ;
10 —
3 |
-1 | {
10! £ - ]
10 =
Sync Loss W Clock Loss " ‘ | 11 | |
10 t T T it T t o T
10’ 102 10° 10* 10° 108 10’ 108
Jitter Frequency [Hz] Anritsu
N == ~w =_p
j > M FIEHER
BEREIXE =W N
nrit &
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MX183000A - PCle Link Training

File Setup Help

BBB) {129 <, MDELT/)\w I TFE — BER & Margin (2/2)

Equipment Setup‘ Link Training ‘Run Test | Graph | Report ‘
Specification DuUT
lan(16.06T/s) v] IEndpot (AIC)

e [senne \.I:mEnt‘
> ExlE/RPreset / CursordDIRZR —

Loopback Methad
I = e =

« NYHhUDTRZAFv 2
BER (CRBINXER - IS M YREEZ
I TEMNTEFT,

- NZaAVILEEE
“Loopback Preset”C"Manual"Z &R U .
PresetDfEZPOMNSPI0ETEEIDET =T —

ExE/Preset / CursorfBZ S E I D EN s ool CTLE

TEFX9, I
|Eoswmiml) e = CUrsor
Preset TEE =

P :-6.0,0.0
P1:-35,00
P2:-4.4,00
P3:-25,0.0
P4:0.0,00
P5:0.0,19
P6:0.0,25

P8:-3535
P9:0.0,35
P10:0.0,0.0
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CCC) %ﬁmb\nﬂzﬂy{?
PClExpress _____|Gen3 ___|Gend __|Gen5 __|Gen6

JLFIBERT Released Released Released Released
Base Spec Released Released Released ET1E
CEM Spec (Link Training)  Released Released Released = TIEHH
Compliance Testing (RX LEQ)

w/ Lecroy Scope sosl HUS A 77 - -

w/ Tektronix Scope sosL HUSE 77 - -

w/ Keysight Scope Sosl B 7+ - -
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DDD) it U Iz iAMES DY R— b - Gen5 & Z D5\

> 7> UWI(E I TICGenSDIEEHR B R— NEA T
v Gen5U > OBFDLTSSM#FTFR) L — ~Z B0
v FTRRI&EE © Precoding
v $TRRA—4tw b : SKP OS/EIEOS
VIR TSA 7RIS —> : MCP 5.0

¥4l MX1830004 - PCle Link Training

File Setup  Help

Specification
5.0(32.0 GT/s)

DuTt

Root Complex (System)

| Equipment setup| Link Training |Run Test | Graph | Report |

[] more results

Outputting Test Pattern

CTLE Gain [dB]

PCle 5.0

L JE

EC Threshold 1
Pass/Fail PASS
Cycle Single -
Gating Time 325 [s]

Matrix Scan
LTSSM State Loopback Active Master  [Received
Use Preset Preset LEQ Test Settin
Linkup speed 32.0Gbps ] e
PPG Final Preset Pa AxLEQ
S Received Transmitied PPG Final Cursor
Pre-Cursor  Cursor  Post-Cursor
SKP Count = ol = X
symbol Err
Full Swing, Low Frequen % 8
Current RD Err N auene
curbol Lock Link, Lane Number 1 o
4 Request Eq Matchea | Loopback Method
Recovery Full EQ
128b1s0b Received Transmined I i poled Peies Test Pattern
" Compiete  Compiete  Complete
SKP Count 85403 85403 Compliance
TS1/TS2 Symbol14-15 DC Balance 1 Complete  Complete  Complete
o
Syne Header tr | EATORSES el
75108 Parity trr | | Stans Maching |skP | Link Q| PPG/ED |Trigger
Block Lock PG -
BEEEELE Tw Equalization for 2.5 GT/s [P4: 00,00 = CTLE Gain [dB] |PCleS - G0
T Equalization fee
Manual &
Loophack Active State L
Lursor i
Tx Procading oFF - fix Procoding  [lon -

Switch To
Manual BER Test U

Total BER 0.0000E-12
Total Error Count o
Total Bits 1.0239E+12
Current BER 0.0000E-09
Sync Loss |l Clock Loss |l

lCursor 'I [Mﬂnuﬂ 'I BER Measurement
Coefficient
c1 1 z 0.0417 PS 0.8 dB
co 23 0.9583 DE 0.0 dB
c1 o B 0.0000 Boost 08 dB

0.0,-16

3/24 4124 5/24 6/24 7/24

0.1250 0.1667 0.2083 0.2500 0.2917

0.0,-6.0 [0.0,-76

09,-17

16,-68 |19, -88

17,-09

19,-19

28,-10

31,22

39,-12 44,25

5.3,-13

6.0,-2.9

6.8,-16 |8.0,-35

B/24

0.3

Detect

And ready for next Gen6

(32Gbaud PAM4)
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Anritsu MP1900A Standardization Contributions
:

PCI ¢
/SIG MP1900A PCle-G3 and G4 solution with Lecroy RTO for Rx test was
\ approved by PCI-SIG. Anritsu will aim to get next G5 certification.
( )
..USB . .
X = MP1900A USB solution with Lecroy RTO for Rx test was approved by USB-IF. |

f

TBT3 Approved
‘) THUNDERBOLT. MP1900A was approved as a measurement equipment vendor for
Thunderbolt 3 compliance test specs.

.

o

: IsplayFor MP1900A will be approved as a Sink test equipment in next DP workshop.
g!ngEE Standardization activities for IEEE 802.3 25, 50, 100, 200 ,400GbE, and

\ for Humanity future 800GbE/1.6 TE.

: * OIF?&’%%%TWORKING Anritsu has joined the Physical and Link Layer Working Group.

L FORUM CE|_56G/'| 12G

-

* INFINIBAND" FDR/EDR Approved HDR FYI

S MP1900A is approved as a recommended ATD test equipment vendor for
9 Infiniband FDR and EDR.
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https://www.ieee.org/index.html?WT.mc_id=hpf_logo
http://www.infinibandta.org/index.php
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