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-Anritsu Automotive Solution-
PCle® Receiver Test by MP1900A series

Signal Quality Analyzer-R
MP1900A Series
5 SaA-R



Automotive market trend

Automated Driving

ADAS / Collision avoidance =» Full autonomous driving / Upgrades via OTA
Infotainment

Features for Luxury car =» General options for poplar cars and more features

- Real time processing / reliable system
- High quality / stress free experience
- Harsh environment tolerance such as high/low temperature, vibration etc....
= Automotive :
Data Center class computing power and Home theater complexity
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What is required for automotive

Data Center class computing power and Home theater complexity
More reliability
Fault tolerance with enough margin
More bandwidth
Higher bandwidth architecture

One of possible solutions
as in-Vehicle connection
PCI Express

PCl Express features
- Fault tolerance by multiple error correction system architecture
- Secured interoperability among vendors
- High bandwidth by generations (Gen3 to Gen5) and bus width (16 lanes)
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Anritsu automotive solutions

Wireless Connectivity & Infotainment
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PCle® Rx test overview

MP1900A

RTO

For calibration

> 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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PCle® Rx test overview - test procedure -

Steps of Receiver Testing

Step1: Calibration

+ Channel Loss by VNA
+ Eye Amplitude, Preset, S) and R] by BERT and RTO
+ DM-I and Eye Height/Eye Width by BERT and RTO

L Min_ | Max |
I 135mV  165mV

B8 18.25ps 19.25ps

Dterernal Sgnal (V)

btepebzorre 3

-

“d2 41 4o ot ek o3 ds o ok 07 ob 03 10 11 122
Ut Ieervais

wm Link Training lgm Test [w

Step2: Link Training Aot ) [Endoom

* Make DUT looped-back-mode by BERT
->DUT is necessary success through Recovery State.
* Troubleshooting

T —
e S o
Step3: Measurement - |

1 ] 1 T

* Checking BER <1E-12 with Stressed EYE (Mandatory) gw‘ | T | !
- Jitter Tolerance Testing (Optional) s ° rj : ;;
107 1

i 10’ ;’ 10’ 0t 10° 10* 10 10’
Jitter Frequency [Hz] Aneitsu
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PCle® Tx LEQ/Rx compliance test

- Combination of best-performance BERT MP1900A and preferred oscilloscope -

Shorter test times and reduced investment cost

» Supports Combination with Lecroy/Tektronix/Keysight Real-Time Oscilloscopes
» Automated Rx CEM and Base Tests: Calibration, Link EQ and Automated Tx Test
» Protocol Aware: Link Training/Equalization and LTSSM Analysis

» High Expandability 32G Multichannel BERT for PCle®1 to 5 and 6!

/inritsu
MP1900A

Best BERT Performance

&

Fully Automated SW and Analysis

L

Preferred Oscilloscope

Customers’ Real-Time Oscilloscope
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PCle® solution for automated driving / Infotainment

To secure more reliability and more bandwidth
- AAA) Seamless support for entire debugging phase
- BBB) Easy and deeper debugging method
- CCQ) Certified by industry

- DDD) Evolving technology support
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AAA) Seamless support for entire debugging phase
Troubleshooting Example Z;::;:::_ SCOPE BERT

1 |Rx Test troubleshooting analysis \ - W

2 2.5 GT/s Link failure - v W

3 |Speed change failure v \ A

4 Loopback failure - \ A

5 |Never Becomes Error-Free - \ A

6 |Debug Example using Scope at Tx Link EQ Test : A V

7 |PCI Express — Incorrect Tx EQ Cursor Value A - V

8 IDebug Example using Scope — Signal Integrity Problems - A -

9 PCI Express — Analysis Focusing on Flow Control A - -

Lecroy L/T/K | Anritsu

\\: Main instrument for troubleshooting

V' : Measuring instrument for analysis from different viewpoint
- : Difficult to troubleshoot or no appropriate instrument

» We can cover all of those troubleshooting with our partners
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BBB) Easy and deeper debugging method — @ LTssM log

Training Log Viewer

———

AeeeslOTsl Detect Fraset  Wreas Count

MX183000A - PCle Link Training : = : : : :
File Setup Help Operate MP1900A = = = = - = =
Equipment Setup Link Training Run Test Graph Report [ Electrical idle - = == = = = =
Specification DuUT = = - = = = =

40(160GT/s) ~ |Endpoint (AIC) vl (] Moreresuits S Sart = = = = = = -
LTSSM State —] |Rreceived Matrix Scan E E E E =
UnkupSpeed | . = LEQTest [ ] Seming 2
PPG Final Preset == ° & o —= = == =
80100 Received Transmitted PPG Final Cursor . = = = = = = -
s e Pre-Cursor  Cursor  Post-Cursor |l ° - = = = = = =
o — T | D e (s e e : = = = S = =
CurremtRDErr | weeeeee mbeid doesline o IS | W P o e o P o 2e o
smbollock | — LI BN B/ | et | LTSSM Log : o s
Loopback Method .
128b130b Bacelved Tecamitied RecoveryEQ Configuration v
secoum [ oses PO | pattam o’ Training Log Viewer
TS1/TS2 Symbol14-15 DC Balance (Root) |
,,,,,,, w Phasel -| | Compliance v
| | i [
Sync Header Err | ceeeee Foweet| oo s | e McP vt
R mases| ——]  — - — Time [ns] ATime [... State Speed[GTs] Detect Pre
Block Lock ‘ Timeout
1] 1] INITIAL 16.0
EIEOSCounter | seeeenel | e Ootion
17280 17280 DETECT_QUITE 16.0
12017220 1z000000 DETECT_ACTIVE 16.0
120172496 16 POLLING_ACTIVE_TS1 16.0
. . . 260172496 24000000 INITIAL 16.0
[ )
The MP1900A Training Log Viewer shows = | ... ... iy DETECT QUITE o
the actual Training State transition logs. 42017312 12000000 DETECT_ACTIVE 16.0
42017328 16 FOLLING_ACTIVE_TS1 16.0
.. F2017328 24000000 INITIAL 16.0
» The state transition path (route) and 72017344 16 DETECT QUITE 16.0
transition times can be analyzed in detail. = | 84017388 12000000 DETECT_ACTIVE 16.0
24017360 16 FOLLING_ACTIVE_TS1 16.0
102017360 24000000 INITIAL 16.0
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BBB) Easy and deeper debugging method — @ LTssM trigger

Option

State Machine SKP Link EQ PPG/ED Trigger

PPG Aux Output Trigger
Trigger LTSSM v
Link Speed 16.0 G v
State [iLoopback.Entry.Master.TSl |

Change Preset Send Preset value in Redpvery.EQ.Phase3

Add-in card
under test

CBB4

(from PCI-SIG)

LET
------
.

Sub-rate

clock output SMASMP K
. adapters "¢ Rx Lane 0
.
) S ° .,
i Synth
hi Jitter A\ A\
| [e) _ED .
T
- R IR
r : [eXe) Noise 'o"
—r L g,
SMA-SMA cables

Aux output SMA-BNC cable

SMA-SMA cables

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

Polling ’

* |In case something strange in LTSSM,
trigger can be generated at specific
state to see waveform and more.

Loopback.Active.Slave
Loopback.Exit.Slave

Configuration ‘
&
¥
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BBB) Easy and deeper debugging method — 3 Protocol decoding

o o= Trigger .
File Vertical Timebase Trigger Display Cursors Measure Math  Analysis  Utilities  Support oY -y 1= N Segtgp Processing” " ’ Gesture U.'l%"

g

g vy

Waveform capture by trigge

RC ﬂ . rbown

&
~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

Timebase 0.0 ps|
79 m\idi 99 mVidiv A 10.0 psidiv | Stop 0.0 mV
i 500 ns/div 800MS  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 | ¥

And protocol decoding at captured area

.ensure




BBB) Easy and deeper debugging method — BER & Margin (1/2)

MX183000A - PCle Link Training X
File Setup Help Operate MP1900A

Equipment Setup Link Training Run Test Graph Report | Elecrical idle

Check All | | =
‘ | 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 - —
CTLE Gain [dB] E M2 10,000,000 0.100 0.200 0.100 - -
Pc'e 4-0 M3 1,000,000 1.000 2.000 1.000 TR 258
PCle4 v 0015 s 30,000 1.000 2.000 1.000 — —
EC Threshold 1L
. < MX183000A - PCle Link Training
Pass/Fail . - -
Jitter Freq.[Hz] 105 A File Setup Help Operate MP1900A
Mask [UI] 1.0003 pe EQuipment Setup Link Training Run Test _Graph' ] Report | Etearrical idie
Cycle Single v s 20008 Display [ — ER for JTOL Estimation | 1.0 E- | 15/
Lower Limit [U1] 1.000% All ¢
Gating Time 63 - [S] = Tester Limit ® EstmatedEmorPoint @ Data
X Upper Ratio 2.0003 A Lower Limit — Mask Upper Limit
Lower Ratio 1.000/2- T T T T T T T T
Switch To 0 . 108 L . | B . . | C
Manual BER Test 5 ‘ {
10 p
Total BER e . ; ™~
e 10 T 1 43
5‘ 10" rp— - L ol ]
10 ¥ 1
10 | [
Sync Loss Clock Loss W 4 ‘ i ‘ 1 ‘
10 t T T it T t o T
10’ 102 10° 10* 10° 108 10/ 10°
Jitter Frequency [Hz] Anritsu

BER measurement Jitter Tolerance Test
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BBB) Easy and deeper debugging method — BER & Margin (2/2)

» Find a optimum Preset/Cursor

*  Matrix Scan:
Automatically find the optimum Tx EQ value.

* Manual setting
Set Loopback Preset to Manual and change
the preset from PO to P10 to determine the
optimum preset/Cursor at the DUT.

CTLE Gain [d8] e

Amplitude (Vop) 1.368

'“""E‘ [p4:0000 -
i Loopback Preset 'Mnnunl .

i
MX183000A - PCle Link Training
File Setup Help Operatz LIPLSOOA
Equipment SEtup‘ Link Training ‘Run Test | Graph | Repart ‘ ical ldle
Specification DuUT
[4.0(16,0 6T/5) Ev] IEndpot (4I0) vl eeeeeeeee __Lmk Start
__Ma(rix Scan
rrrrrrrrrrrrrrrrrr LEQTest [T Setting
nnnnnnnnnn o
— [ otR Measuremant \
= i LI __LTSSM Log
—_— e Mumber
Loopback Method
ol -5 M . = T = e
2 e el e ik
—ei - e
el foew o £ R -,
™ T e
2t e RS =
= = o
; - Y . Timeoul t
'l,. '... = ",“ Option
. o w
o P% 3
B e ) SN
= s " " L " . a
b
r - S
& Option ——
-
State Machine | SKP Link EQy| RF Parameter | Trigger ( TI F
S o 55 B
Tx Ry

Preset s
P1:-35,00
P2:-44,00
P3:-25,00
P4:0.0,00
P5:00,19

PG 0.0, 25

P8:-3535

P9:0.0,35

P10: 0.0, 0.0
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CCC) Certified by industry
PCibxpress  lGend  |Gens  |Geno

General BERT Released Released Released
Base Spec Released Released In planning
CEM Spec (Link Training)  Released Released In planning

Compliance Testing (RX LEQ)
w/ Lecroy Scope Approved as Gold - -
w/ Tektronix Scope  Approved as Gold - -
w/ Keysight Scope  Approved as Gold - -
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DDD) Evolving technology support - Gen5 and more

» Anritsu already supports newly added below Gen5 functions:

v Enhanced Link Behavior Control

v Precoding

v SKP OS/EIEOS

v MCP 5.0

PCle 5.0

CTLE Gain [dB]

4] MX183000A - PCle Link Training
File Setwp Help Operate MPL
| Equipment setup| Link Training |Run Test | Graph | Report | Outputting Test Pattern
Specification out
5.0(32.0 GT/s) Root Complex (System) [7] More results e
Matrix Scan
LTS5M state Loopback Active Master | Received
3¢ Prese Preset
Linkup speed 320Gbps | | U3¢ Preset LEQTest [7] Setting
PPG Final Preset P4 Rx LEQ
8b10b Received Transmitted PPG Final Cursor
Pre-Cursor  Cursar  Past-Cursar
SKp Count - : o .
Symbal Ere
Full Swing, Low Freauen 2 e
Current RD Err = = &Y
curbol Lock Link, Lane Number 1 0
4 RequestEq Vatched | Loopback Method
Recovery Full EQ
12801300 Received Transmined I i pele 4 Pele s Test Pattern
Ul Complete Complete Compiete
SKP Caunt 5403 95403 e
TS1/TS2 Symbol14-15 DC Balance 1 Complete Complete Complete
yce
Ll cpren ==

Sync Header Err
T51 05 Parity Err
Block Lock

EIEQS Counter

State Maching | SKP

PG

Link EQ| PPG/ED |Triggar

Tw Equalization for 2.5 GT/s [P4: 00,00 =

Tx Equalization for
Loaphack Actve State

Tx Procoding

| Manual -
Cursor A
OFF -

ED
CTLE Gain [4B]

Rix Pricading

PCles -

oN -

EC Threshold 12
Pass/Fail PASS
Crele [single_~|
Gating Time 3217 [s]
—_—

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

Cursor '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

0.0,00 [0.0,-08

424 524

0.1667 0.2083

6/24

0.2500

7/24

0.2917

0.0,-6.0 [0.0,-76

16,-68 |19, -88

17,-09

28,-10

39,-12

5.3,-13

6.8,-16

824

0.3333

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

Zinritsu
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