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Agenda

* OCP 3.0 NIC Design

* Interoperability Testing
— Thermal

— Electrical

* PCle Conformance Testing for OCP platforms
* Future Work




Methodology

* Extend the success of OCP 2.0 by clearly specifying characteristics that allow
ease of use across multiple systems.

* Thermal:

— Standardize thermal requirements testing and details system requirements for
airflow.

* Form Factor:
— Clearly specify design limits and tolerances.

— Industry standard SFF-TA-1002 (Rev 1.1)
* Systems Management:

— Defines the minimum set of commands necessary to integrate any OCP 3.0
card into a compatible system.




Mechanical comparison to other Form Factors

Usable Space:

-F to HHHL = 20% less
-F to OCP2 = equivalent
-F to FHFL = 50% less
-F to FHHL = 13% less

—— N W

Key difference for cooling is
the topside keepout:

PCle = 14.47 mm

OCP3 =11.5 mm

Key difference for
component placement
Bottom side Keepout:
PCle = 2.67/mm

OCP =~1.7bmm




Systems Management Overview

* Power

— AUX mode and MAIN mode power requirements contained in the FRU. Allows
system to determine if sufficient power is available prior to moving from ID
mode to AUX mode.

* Thermal

— FRU contains worst-case airflow requirements. Allows system to determine if
sufficient airflow is possible prior to enabling the adapter.

— Real-time temperature monitoring of ASIC and Optics (if installed) allow the
system to adjust airflow to properly cool the adapter.




Thermal comparison to PCle and OCP2.0

* OCP 3.0 has significantly less
cooling capacity due to topside
keepout restrictions.

—11.5 mm for OCP 3.0
—14.67 mm for PCle CEM

* Tiers have been added to PCle SIG
to allow for ease of design-in and a
placeholder table is in the draft OCP
3.0 specification pending further
analysis.
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SFF Hot Aisle Thermal restrictions

Output parameters
I/O Module Tcase_max (°C)

* Hot aisle simulations show 85C optics required RS
with 400 LFM for QSFP

* SFP simulations only require 250 LFM

Input parameters Output pa\ /
Case # /0 ASIC 1 Power ASIC1 PCB Board DRAM Airflow Direction or ASIC Tcase_max (°C) I/O Module Tcase_n}\ k I/O Module approach Tair
(W) Location Size Location I/O Location 105°C 70°C / 85°C

150 | 200 | 250 | 300 | 400 | 500 | 750 | 150 | 200 | 250 | 300 | 400 | 500 | 750 | 150 | 200 | 250 | 300 | 400 | 500 | 750
Hot Aisle - Straddle Mount 76x115mm Small Form Factor

A6 - with QSFP HS 2x QSFP 15 Top 14-small N/A Hot-aisle 84.0| 799|773 |756|73.3|71.8|69.4]|102.3|(94.2 | 89.1 |855]|81.0)783|744| 741|694 |66.5|64.6 |62.3|60.9 | 59.0
A7 - with QSFP HS 2x QSFP 20 Top 14-small N/A Hot-aisle 93.4 | 88.0 (84.7 1824|794 |774|74.2|107.6| 98.2 | 92.3 | 88.2 1 83.1)80.0| 755 80.2 | 74.0| 70.3 | 67.8 | 64.7 | 62.8 | 60.3
A8 - with QSFP HS 2x QSFP 25 Top 14-small N/A Hot-aisle 102.7| 96.1 | 92.0 | 89.1 | 85.4 | 82.9 | 79.0 |113.0(102.2| 95.5 | 90.9 | 85.2 | 81.6 | 76.7 | 86.4 | 78.7 | 74.0 | 70.9 | 67.1 | 64.7 | 61.6
A9 - with QSFP HS 2x QSFP 30 Top 14-small N/A Hot-aisle 112.1|104.2| 99.3 | 95.9 | 91.4 | 88.5 | 83.8 |118.3|106.2| 98.8 | 93.7 | 87.2 | 83.3 | 77.8 | 92.5 | 83.3 | 77.8 | 74.1 | 69.5 | 66.7 | 62.9
A10 - with QSFP HS 2x QSFP 35 Top 14-small N/A Hot-aisle 121.5|112.3(106.6|102.7| 97.5 | 94.0 | 88.6 |123.7|110.3(102.0| 96.4 | 89.3 | 85.0 | 78.9 | 98.6 | 88.0 | 81.6 | 77.2 | 71.9 | 68.6 | 64.2
A6 - with QSFP HS 4x SFP 15 Top 14-small N/A Hot-aisle 83.7 799 (774|757 |73.5|72.0|69.7|94.7 | 87.5]| 829 §80.3 | 76.8 | 74.3 | 70.7 | 77.7 | 72.8 | 69.8 | 67.7 | 65.1 | 63.4 | 61.0
A7 - with QSFP HS 4x SFP 20 Top 14-small N/A Hot-aisle 93.1 | 88.0 | 84.7 | 82.5| 79.5 | 77.5 | 74.5 |100.1| 91.5 | 86.0 | 82.8 | 78.6 | 75.8 | 71.8 | 84.5 | 78.2 | 74.3 | 71.6 | 68.1 | 66.0 | 62.9
A8 - with QSFP HS 4x SFP 25 Top 14-small N/A Hot-aisle 102.4( 96.0 | 92.1 | 89.3 | 85.6 | 83.1 | 79.4 |105.5( 95.5 | 89.7 | 85.6 | 81.0 | 77.7 | 72.9 | 91.3 | 83.5| 78.8 | 75.5 | 71.3 | 68.6 | 64.7

A9 - with QSFP HS 4x SFP 30 Top 14-small N/A Hot-aisle 111.7|104.2| 99.4 | 96.0 | 91.7 | 88.7 | 84.3 |110.9( 99.2 | 92.9 | 88.4 | 83.3 | 79.5 | 74.3 | 98.1 | 88.9 | 83.3 | 79.4 | 74.5 | 71.2 | 66.7
A10 - with QSFP HS 4x SFP 35 Top 14-small N/A Hot-aisle 121.1|112.3(106.8|102.8| 97.7 | 94.3 | 89.1 |116.3|103.3| 96.1 | 91.1 | 85.0 | 81.3 | 75.3 [104.8| 94.3 | 87.8 | 83.3 | 77.5 | 73.8 | 68.5
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Validation: Thermal

OPEN. FOR BUSINESS.



Goal: Standardize Thermal Validation for OCP

* Deterministic and standardize methodology across compute and storage platforms
— Enabling both OCP Mezzanine v2.0 and v3.0

* Enable interoperability across Mezzanine add-in cards (NIC) and platforms

* Open sourced to OCP Community to enable independent qualification
— System vendors
— 3" party labs

— Mezzanine add-in card vendors.

* Design can be customized to adapt to different thermal test configurations.




Thermal Validation Test Fixture

3D Models released on Wiki

* Initial PCle Gen4 capable
schematic/layout/gerber package is
posted for community feedback

* Allows validation of the OCP 3.0 card
with/without the presence of a PCle
adapter immmediately above the card.

* Correlation at the system level will
allow a system designer to support
3" party cards using FRU information.
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Validation: Electrical:
PCle

OPEN. FOR BUSINESS.



Goal: Standardize PCle Conformance for OCP

* Deterministic and standardize methodology across compute and
storage platforms

* Enable interoperability across Mezzanine add-in cards (NIC) and
platforms

* PCle Gen3+ interoperability and conformance

* Open sourced to OCP Community to enable independent qualification
— System vendors
— 3" party labs

— Mezzanine add-in card vendors.
* Full integration with standard industry equipment




Methodology

* Road to formalize conformance guidelines for OCP 3.0

— Use OCP 2.0 systems as enablement platform
— Incorporate Sl guidelines and requirements into OCP 3.0 specifications
* Target vO.9

* Cross community collaboration
— Platform developers

— NIC Developers

— Test equipment vendors

* Integrate test solution with test equipment for automation




OCP vs PCI-CEM (Gen3+) Conformance Testing

PCI-CEM Server Topology*

* OCP 2.0 vs PCI-CEM

Attribute OCP PCI-SIG
Topology 1-3 Connectors 1-2 Connectors
Connector Z-height | 3x versions (5mm, 1

8mm, 12mm)
System Loss ~-14.5dB ~-12dB
AlIC Form-Factor Mezzanine CEM

Type-| Topology
Adaptor

INVIRIELG

(Intel) Mezzanine Type A

Mezzanine Type B

SFF-TA-1002 (Rev 1.1) 4C+ for OCP3.0

Baseboard
Yosemite with Twinlake

*Source: Keysight




OCP Conformance Guideline

Table 4-23: Stressed Jitter Eye Parameters

Symbol Parameter Limits at 8.0 GT/s | Units Comments
Vaxwauncs- | Generator launch | 800 (nominal) mVPP Measured at TP1, see Figure 4-65.
* Key conformance parameters - volage Ses Note 1
Trxursc Unit Interval 125.00 ps Nominal value is sufficient for Rx
T S t f d R . ;oleéasné:ing. Value does not account
— _ or i
X Q a ar-en ( X p In S) Vexsrse | EYe height at 25 (min) mVPP  |AtBER=10. See Note 2.
. . i 35 (max)
— Rx sensitivity and jitter tolerance R e M (BRSO, Sce o2
A 't . d I . Toysrsise | Sinusoidal Jitter |0.1-1.0 Ul PP See Figure 4-74 Measured at TP1.
® See Note 3.
Cce p a n Ce gu I e I n e Teysrrise | Random Jitter 3.0 ps RMS |Rj spectrally flat before filtening.

Measured at TP1. See Note 4.

— Meet PCI-SIG Rx requirements at far-end

— BER with Stressed Jitter Eye Test Board N
) Texeve . ™1 | 7Pa Reghon  1p) ey end COR
8Gis @ ® @ — H® — H® il
Cenerrer @) | | [® S — [ — N
. Combiner Chameig: TP4 || TP5
I Breakout
, ® ® Channel
VRX-EYE Gesrltgerr‘::or 0 G 0 H — @ @ 1 ! > o
@ H@® || @H | BER
g:a':;ﬁ%g TP8 @ »| RxDUT
Refclk
A-0B26

Figure 4-65: Rx Testboard Topology

*Source: PCl Express® Base Specification Revision 3.0




OCP Conformance Testing

* Test fixtures
— Base board
— Load board
— Calibration board
* Conformance Measurement setup
— Calibration
— Test
— SigTest Processing for Tx
 Embed loss (pkg + worst channel)

OCP 2.0 PCle Tx Test Setup




OCP PCle Test Fixtures

* OCP 2.0

— Compute and Storage

— 3x sets

Clock
Enable/ Mezzanine connector
° Disable Type A
Load Board Clock
—_ Selection
— Mezzanine connector
ype A Clock Noise Type B
Trigger Injection
— ype B Load Board

Type A/B
 Base Board

— Calibration

Calibration

Board (Base)

Clock
Clock Enable/

Trigger :
99 Disable Type A/B Board (Type A/B)

Calibration



OCP3.0: Test Fixtures
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Fixture Design

Design s
Material
OCP2.0 y
TU862 for BB and TU883 for LB
OCP3.0

TU863 for BB and TU883 for LB
Equal length channels

All Tx/Rx channels, including
calibration

Clock trigger/power delivery
similar to PCI-SIG CLB/CBB
fixtures
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OCP2.0 PCle Test Fixtures: Loss Characteristics

ADS

dB(S(1,2))

-10

-20

-30

-40

-50

Base Board (bare) Load Board (bare)
- EDS 0
:\ Pre-Fab \ Pre-Fab
] \\1 -2 \w_l
: - S -
: \ ) _ \\
' ~. D -
: ~ © [N
- m1 NG { |m1 |
. freq=4.000GHz freq=4.000GHz ~_
] dB(S(1,2))=-13.96 ~_ °7 dB(S(1,2))=-3.02 S
- \\\\\ -10 \\\\\
0 | 2 | 4 | 6 | 8 | 10 | 12 | 14 | 16 | 18 | 20 0 2 4 6 8 10 12 14 16 18 20
freq, GHz freq, GHz
: Design Target Measured *
Test Fixture (with Connectors) (with Connectors)

Baseboard -14.75dB -14.5 dB

Load Board Type A -3.45dB -3.52 dB

Load Board Type B -3.45dB -3.24 dB

* Sample average




OCP2.0: Assessing Channel Margin

DUT AIC(NIC) TX model

Post
. OCP mated Base board T e CLEYYET B process
C h anne | M ar g| N PCIE TXPKG  0.15’PCB Trace e SMP RX EQ
4.1dB 0.3dB(TU883) [RREeIe H:5mm 0.1dB | ....... W™ CTLE/DFE

0.248dB Eye probe

Per Simulation
AI C: _4.43d B DUT System TX model

m / Load board o

" - 1 Z) NS <SPS i s s mmmEEE OCP mated IIIIIIIII e I ) process

SySte - 1 - 93 d B PCIE TX PKG 15”"PCB Trace Conn SMP RX EQ
4.1dB 10.83dB(TU662) H:5mm 01dB | ...... W CTLE/DFE

.......... 0.248dB

Eye probe

Per Measurement

-14.93dB

Under work

EH(mV) EW(ps) Jitter Bez
Topology BER@e-12 BER@e-12 PP/RMS 528
(CEM:34mv) | (CEM:41.25ps) 522
DUT NIC + Mezz Connector + 48mv Eéé
Baseboard + SMP + Rx pkg (TXEQ:P7) SASHEEE ~EHEETE ([g5) Sey

Yosemite V2 39my

+ Mezz Conn + LoadBoard + SMP+ 1y Fq.pg) 01.87ps 46.88/7.63(ps) Ty Th o s o 160 o o o 160 20 2o 240 2o
Rx pkg '

time, psec




Calibration Board

Characterize channel loss of test boards to enable AFR (Automatic Fixture Removal)
Design replica channel of test fixture
2-L philosophy
Board built on same panel as test board

Calibration Board

17770 (X)
Load Board

Serialization with test board
Reference Channel

Advantage
Characterize individual test board

Coupon (X)

-

Date/Lot Code

Accurate loss embedding

o<

Serialization of Test Board, Calibration and Coupons




Calibration Design and Configuration

* Replica Channel

— 2-L measured insertion-loss

— Divide by 2 to obtain loss for individual board LLLLLL B LLLLLLLL

SMP

* Single Differential channel

Load Board (Mezzanine Type A)

Mezzanine Type A (Male)

— All Tx/Rx channels equal length within < 1%

* 1:1 association with test board

Length A Length A

g ———
————y____

SMP

— Same panel and serialized




OCP2.0: Fixtures and Platforms

Bryce Canyon with LB A Yosemite V2 with LB B Mezzanine NIC with BB




PCle Conformance Testing for OCP
platforms: Rick Eads, Keysight

KEYSIGHT

OPEN- FOR BUSINESS. * SUMMIT



PCle Physical Layer Compliance

* Focus Is on the interoperability predictors
— Signal quality
— Recelver testing

* The PCle Base Specification architecture
— Transmitter (TX)
— Receiver (RX)
— Channel

* Three main PCle Spec Documents
— PCle BASE Specification (BASE Spec)
— PCle Card Electromechanical Specification (CEM Spec)
— PCle Test Specification (Test Spec)

KEYSIGHT

TECHNOLOGIES




PCle Channels Drive Spec Definition

Target Client Topology Target Server Topology

10”, 1 connector G [
4-layer microstrip |

Stripline with via stubs

F 6- 8 layers, ”, 1 or 2 connectors
B C DEQ

]
Seg Description
A RC PKG (transmitter)
B RC break-out ~1 5 s
C MB Main 3-77 E E
D MB coupling cap = 20” Length for RX-TX =
E Add in card break in 3” | :
F EP break-out
G EP PKG (receiver) !(EEX‘%[?&I

28



PCle Transmitter Test

Post Processing S/W +
Embed Package Model +
Apply behavioral EQ

/Post Processing S/W + Embed | - /

Package Model +
Embed Reference Channel+

Apply behavioral EQ [
RX Oscilloscope
L D SMP
AIC Under Test tx_spkg—
. Ref Clk
Oscilloscope
X

A A L

L
CLB 3.0

Cbb_conn_1 Cle
CBB 3.0 Connector
Cbb_conn_2 Motherboard

KEYSIGHT

TECHNOLOGIES




Conventional TX Test Setup

A - v
" AR p

nfj
%
.
?

p
¥
#
y
{

Add-in Card Test Motherboard Test
Example Example

KEYSIGHT

TECHNOLOGIES




PCle 3.0 Test Procedure

1. Setup DUT connection to Instrument

— Calibrate and de-skew cables/connectors

2. Confirm Compliance Pattern at 8GT/s

3. Capture waveform on instrument

— Differential TX signal for AIC test.
— Differential TX and CLK signal for Motherboard test.

4. Post Process Data
— Load data waveform in Sigtest (v3.2.0)

5. Change physical connection to next lane and repeat

KEYSIGHT

TECHNOLOGIES




PCle Compliance Patterns

2.5GT/s Compliance Pattern 5GT/s Compliance Pattern 8GT/s Compliance Pattern

File Control Setup Trigger Measure Analyze Utilities Demos 26 Jan 2012 5:04 PM File Control 1 Nov 2010 6:43 PM

Acquisition is stopped.
40.0 GSa/s 8.00 Mpts i 12.0 GHz

Help Setup Measure Analyze Utilities Help 4114 PM File Control Setup Trigger Measure Analyze U Help

Acquisition is stopped.
40.0 GSa/s 128 kpts

25Ty emos
1

AR banstoma)

Cursor 1 (Ax)

‘ _(ﬁuy;u 2 (Bx)

Prnlvheranat dad |

gl A RNGIA |
Y e S

EEREEE

4 InfiniiSim
More More [T CaJr~ .
More =00E
SEli Scales
Delete Acquisition Trigger: e e Il Acquisition Trigger:
All Sampling Mode Real Time Mode Edge (1) All Mode Edge (1)
Capture Time 200 ps Capture Time 3.20 ps
Effective Res 1.56 ps/pt InfiniiScan Off InfiniiScan Off
2.5GT/s Transition Eye 5GT/s Transition Eye 8GT/s Transition Eye
0.6- ¥3 Eye Graph - Transition Bits g ap 3 on B )
0.6- 06-
0.5-
05- 0.5-
04-,
. 0.4- 04-
0.3-%
0.3-
=02
= 0.2-
T 01 = =
= B -
(dp] = =
4 w =
& 0.0 2 z
= £ =
5 01 5 |
= b a
S .02 o
0.3 03-
-0.4- =
-0.4- B
-05- 05-
-0.5-
|
-0.6- - - . : - - - - : . - 0. - I
-0.6-} : : : , , , . , , , , , : - 0202 01 00 01 02 03 04 05 06 07 08 03 10 11 1212 0202 401 900 01 02 03 04 05 0§ 07 08 09 10 11 1212
0.2 01 00 01 02 03 04 05 06 07 08 08 10 11 1212 Unit Intervals Unit Intervals
Unit Intervals VIEW ALLEYES | WORST HIGH RAIL WORST LOW RAIL WORST TOP MAR( WORST BOT MAR! WORST JITTER VIEW ALL EYES WORSTHIGH RAIL | WORST LOW RAIL WORST TOP MARGIN WORST BOT MARGIN WORST JITTER

KEYSIGHT

TECHNOLOGIES




AlIC Rx Test Setup

RX Testing required for 8GT/s mmmm— DUT (add-in-card)
Measurement Method e % ......

BERT Based stressed jitter test

e
O
i 8 :O
/0 celll--—--—mmomee 2 7
;/ S - <<
O

|
ehpk=15.2mV (ehc=0.9mV oeh=198.1mV) .
ew=0.302Ul, 18.9ps (ewoff=-0.146Ul ehoff=-0.100UlI)
lanes=1 nui=120 cb=6 v0.58.6
0.3 0.4 05 06 0.7

Stressed Eye: 8G: 25mV, 16G 15mV EH

KEYSIGHT

TECHNOLOGIES




PCle 3.0 Jitter Transfer Measurements

* Shows sensitivity of DUT TX output to Jitter on Reference Clock
* Requires the abillity to drive a precision modulated, external reference clock

-
J-BERT Precision
Jitter Source

DCA-J + S86108A
PWA module

Fm T Standard PLL BW | Peaking

g PCle 1.1 1.5MHz-22MHz 3dB
§ i PCle 2.0 (5GT/s) 5MHz-16MHz 1dB-3dB
=) PCle 3.0 (8GT/s) 2MHz-5MHz 2dB-1dB

PCle 3.0 DUT TX PLL Response KEYSIGHT

TECHNOLOGIES

34



PCle 4.0 TX Measurement Test Setup - ASIC

Keysight Z-Series Real Time Oscilloscope

* BASE Spec

| eic) il m R 0

Cokor Geade| St | Scabes |

PCle 4.0 ASIC/IC Custom
Breakout Board

2N Breakout T%

Channel 4

Lowy jitte ’ ST
‘ clod:”;:mr::e "\ @
Replica \
Channel
~.

Testboard TP

S-Parameters of Replica Ch.
Used to de-embed to pin or
Ref CTLE can be used (12dB).

0

Gain (dB)

-15 "
108 10? 10'° KEYS I G HT
Frequency (GHz)

TECHNOLOGIES




Keysight PCle 4.0 (Gen4) TX N5393F Test Applications

File View Tools Help
D d| '»@ e I |

SetUp |Select Tests | Configure | Connectl Run Tests I Automation I Results I Html Reportl

m PCIE Compliance Application
—1. Dewvice —2. Test Point —3.Savedwaveform
New Test Plan " PCIE 1.0a {* Base - Transmitter Tests [~ Use saved waveform
e i) e v ex s T
" PCIE2.0 | T Dovics Under TestSeap ]
® PCIE 3.0 —Data Rate Select Speeds of } e o Mok | :
(e V 25GTis Gen4 Device to Test V -35dB
l M 80GTis eSSty | Cliweis |
N V 160GT/s |P7 E —
—5.Setu T |
- Select Standard ) i B N
Connect , - o 5
Devi Version to Test Clean Clock Full
" SSC " Half |
Device Definition Complefed
: DA Eastoenako Toggle Setup |
— .
Plug Fest Mode SigTestSetup |
Connection Setyp Automatic DUT i
control for toggle -
L signal .

KEYSIGHT

TECHNOLOGIES

36



PCle 4.0 RX Stress Signal Calibration

* 16 GT/s Receiver Stress Signal Calibration Setup - 2

=

N5990A Test
Automation SW
for PCle

- 8 PCle

/ N9398C

DC-block,

e PYTYTYTYTVew . . .

W TP PTew .

=[] @ Calibration
=

®
B..

]

- 40, End Point Asic

16.0GT/s
. Lanel

TxEQ and Launch Voltage Calibration
Random Jitter Calibration
HF Sinusoidal Jitter Calibration

[

Long Channel

Channel Calibration

DM Sinusoidal Interference Calibration
CM Sinusoidal Interference Calibration
Eye Height and Width Calibration
Compliance Eye Calibration
Compliance Eye Verfication

Custom Test Board!

Replica
Channel

PCle Base Specification (oH

4.0 requires a CEM

Breakout
Channel

connector to part of the &
test channel! i

> AsBé to Real Time Scope
DUT o for calibration
X
.
$ |

KEYSIGHT

TECHNOLOGIES




PCle 4.0 - 16 GT/s CEM Test Setup

» Calibration Setup for 16 GT/s RX

e CBB 4.0 as well as CLB 4.0 need to be combined with
|ISI| trace boards

 CEM calibration procedure is very similar to base spec
calibration but SIGTEST instead of SEASIM is mandatory

 J-BERT M8020A successfully tested most of the 16
GT/s AlCs and systems at PCle WS 101

* Many AICs and systems could be trained to loopback
using the new LTSSM

KEYSIGHT

TECHNOLOGIES
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RX-TX Test Summary

* PCle Gen4 RX and TX test tools available today (BASE Spec)

* PCle Gen4d CEM test fixtures still awaiting full release from PCISIG. Early
previews available from Keysight.

KEYSIGHT

TECHNOLOGIES
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/ Physical layer- \

receiver test

M8020A J-BERT High
Perfformance BERT

St
osd = |
& Mandow Mrw Calbastion Oagrarm | 1w 3
\ . s

3 ) 0 3
dom S Coltnoton T P Mo #C Bt 3 P gt 3 B, s Svon. M0 037 48 P
i 0

Rx Jitter Tolerance SGops
PCiEpnssatonCao 20

N5990A automated
compliance and device

\characterization test software/

Automated compliance software
— accurate, efficient and consistent

PCle - Keysight Total Solution PCle 3.0-4.0

Gata Iinldtransactioh

layer

Digital Test Console
» U4301A Protocol Analyzer

« U4305A Exerciser
*Protocol Test Card

» Multiple probes with ESP

\ technology /

X1 through x16 Analysis and Exerciser
support, with industry’s only ESP probing
technology
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For further information

You will find more information on PCle 3.0 and Keysight solutions for
PCl Express at:

o PCI-SIG Website, Specification, S/W Tools,
WWW.PCI-SIg.CoM Keysight Test Procedure

| | | Keysight tools to help you succeed with your
www.Keysight.com/find/pciexpress PCI Express design such as the N5393C

Compliance application.

Keysight tools to help you master signal

www.Keysight.com/find/si | _
integrity challenges.

www.Keysight.com/find/PCle_receiver_test PCle 3.0/4.0 Rx Test Information
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http://www.pci-sig.com/
http://www.agilent.com/find/pciexpress
http://www.agilent.com/find/si
http://www.keysight.com/find/PCIe_receiver_test

Future Work

OPEN. FOR BUSINESS.



Future Work

* OCP 3.0 NIC Design
* Validation
— Thermal

— Electrical
* PCle Conformance Testing for OCP 3.0




OCP 3.0 NIC Design

» Continue driving specification to 1.0 by EOY 2018 closing open items
— Thermal correlation with the test fixture (SFF an LFF)

— Electrical characterization of 3.0 PCle test fixtures
* Formalize OCP 3.0 channel guidelines (Target v0.9)
— Platforms

— Add-in Cards




Validation: Electrical: OCP 3.0

* Release Conformance guidelines

 Communicate plan by end of March 2018
* Incorporate details as part of vO.9 (Target August 2018)

— Including acceptance criteria

— Fixture design and release

* Engage 3rd Party Lab
— UNH-IOL

* Enable Test automation

— Similar to conventional PCI-CEM

* AFR, embedding models, test equipment setup etc.




Validation: Electrical: OCP 2.0

* Release guidelines
— Target: 20Q18
* Establish acceptance criteria
* Finalize conformance guidelines
* Fixture design
— Schematics, layout
— Channel simulations
- BOM
— Component data sheets
— Fixture validation reports
— Supporting documentation (test reports, specifications, datasheet etc.)
* Schedule
— OCP 2.0: 2018




PCle Conformance for OCP 3.0

* Leverage CEM 4.0

— Testing methodology

— Test Fixture design, only modified for Form Factor
* Define testability features to simplify/automate testing
* Enable 3" party conformance testing worldwide

* Follow PCle Gen 5 roadmap for future inclusion if technically feasible
— 0.9 Gen 5 PCle spec estimated at Q3 2019

— Signaling rate: 32 GT/s NRZ

— Proposed channel loss target is: -36dB @ 16GHz




Keysight tools for PCle 5.0

TX Testing and RX Testing

DSAZ534A Z-Series Real Time Oscilloscope M8040A High Performance 64Gbaud BERT
- Bandwidth up to 63GHz - Data rates up to 64GBaud
- Low noise - NRZ and PAM4 capable
- 4 tap de-emphasis
- Integrated Jitter injection
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Don't miss the Demo
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