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KCU105 IBERT Overview

» Xilinx KCU105 Board
» KCU105 Software Install and Board Setup
» Setup for the KCU105 IBERT Design
» IBERT Testing
— FMC HPC (Bank 227 & 228)
— FMC LPC (Bank 226)

— SFP (Bank 226)
— PCle (Bank 224 & 225)

» Create IBERT Design for All Banks
— Testing All Banks with Optional User Provided Hardware

» References

Note: This presentation applies to the KCU105 &€ XILINX » ALL PROGRAMMABLE.
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KCU105 IBERT Overview

» Description

— The LogiCORE Integrated Bit Error Ratio (IBERT) core is used to create a pattern
generation and verification design to exercise the UltraScale Kintex GTH transceivers. A
graphical user interface is provided through the Vivado Hardware Manager.

» Reference Design IP
— LogiCORE UltraScale IBERT GTH Example Designs

& XILINX » ALL PROGRAMMABLE.



Xilinx KCU105 Board
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KCU105 Software Install and Board Setup

» Refer to XTP352 — KCU105 Software Install and Board Setup for

details on:
— Software Requirements
— KCU105 Board Setup
— Clock Setup
— Optional Hardware Setup

Note: The Clock Setup is required for this tutorial &€ XILINX » ALL PROGRAMMABLE.



Setup for the KCU105 IBERT Design




Setup for the KCU105 IBERT Design

» Open the RDF0312 - KCU105 GTH IBERT Design Files (2017.3 C)

ZIP file, and extract these files to your C:\ drive:
— kcu105 ibert\ready for download\*

D WinZip Pro - rdf0312-kcul05-gth-ibert-c-2017-3.zip - o IENR
File Actions View Jobs Options Help
DP9 @@L RE F O
Mame Path Meodified 2
m copy_files.bat keul05_ibert\ready_for_download 772072017 1:56 PM
itl|ibert_bank_all.bat keulQ5_ibert\ready_for_download, 10/14/2017 12:26 PM
d ibert_bank_all.bit kcull5S_ibert\ready_for_download', 1092017 3:42 PM
@ ibert_bank_all.tcl keulQ5_ibert\ready_for_download 10/28/2016 5:30 AM
m ibert_fmec_hpc.bat kculS_ibertiready_for_download', 101472017 12:26 PM
@ ibert_fmec_hpc.tel kcull5_ibert\ready_for_download, 10/28/2016 12:09 PM
ibert_frc_lpc.bat keulQ5_ibert\ready_for_download, 10/14,/2017 12:26 PM
@I ibert_fmec_lpc.tcl kcull5S_ibertiready_for_download', 1072872016 5:20 AM
m ibert_pcie.bat keul05_ibert\ready_for_download 101472017 12:26 PM
@ ibert_pcie.tcl keulQ5_ibert\ready_for_download, 10/28/2016 5:20 AM
m ibert_sfp.bat kcull5S_ibert\ready_for_download', 101472017 12:26 PM
keulQ5_ibert\ready_for_download 10/28/2016 5:20 AM
it ibert_sma.bat kculS_ibertiready_for_download', 101472017 12:26 PM
@ ibert_sma.tcl kcull5_ibert\ready_for_download, 1072872016 5:20 AM W
Selected 14 files, 15,654KEB Total 486 files, 690,027KE 6 O

& XILINX » ALL PROGRAMMABLE.



Setup for the KCU105 IBERT Design
» Set SW15 to 000001 (1 = on, Position 1 — Position 6)

— This enables JTAG configuration

l;__% Y | . -
' 995, VO, ‘] POR_TVE] ll

.
1 9 '—‘l 1a
v | zm ERETRAY-
: | J @m
33 3 g
B 271 10 3 LS
: - v ) TJ Dmuml: IET;S i} : = E'“!:‘_:_”
‘ o ;3 swr s [Eac13 3 —-~=_ _udj A
ws PROG e oL H'_|,_, =3 o i
' f'«'.-f-ﬁ ecass | S pe:
= r.‘ .
| | 11-'1:; .--H.-- it r c
| [' D_ uLz2s. " o _L[S_ e -‘I -. ‘ 1
| 2= B'!"l QF—.'—;:--]"(H 0 A = =_J= AT " . -
g iy U< e (ROTER ST il - balipley
-|-l_ﬂ' —y Uids '. -y . MG TEC ) / | - [ =9 . ¥ . & - ?E E
o =2l o E’:T':...L =&l ah I gﬂ f ID‘:E T o ' éa! lk"{
}i2 Ijll ” ) i—r _“gb_*,,l.r_ | == s Y 58 LT0 lru
= 'R”{']""L“_L"J' = T-HIILLJ i  LART €5 -lu']jll | ~_Shas -

& XILINX » ALL PROGRAMMABLE.



Testing FMC HPC IBERT




Testing FMC HPC IBERT

» As noted in the Setup Guide, XTP352, attach the FMC XM107
board to the FMC HPC connector

& XILINX » ALL PROGRAMMABLE.
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Testing FMC HPC IBERT
» Open a Vivado Tcl Shell:

Start —» All Programs — Xilinx Design Tools — Vivado 2017.3 —»
Vivado 2017.3 Tcl Shell

BN Vivado 2017.3 Tl Shell - CAXilind\Vivadceh2017.3\bin\vivado.bat -mode tcl

Uivado v2817.3 (64-hit>
=3 SI] Build 2018833 on Wed Oct 4 19:58:22 HDT 2817
sk JP Build 2816188 on UWed Oct 4 21:52:56 MDT 2817
% Copuright 1986—2017 Hilinx, Inc. All Rights Reserved.

ivadox

& XILINX » ALL PROGRAMMABLE.
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Testing FMC HPC IBERT

» In a Vivado Tcl Shell type:

cd C:/kcu105_ibert/ready_for_download
source ibert_fmc_hpc.tcl

BN Vivado 2017.3 Tl Shell - CAXilind\Vivadceh2017.3\bin\vivado.bat -mode tcl

Uivado v2817.3 (64-hit>
=3 SI] Build 2018833 on Wed Oct 4 19:58:22 HDT 2817
sk JP Build 2816188 on UWed Oct 4 21:52:56 MDT 2817
% Copuright 1986—2017 Hilinx, Inc. All Rights Reserved.

ivadox cd C:rkcoudBS5_ibert/ready_for_download
ivadox source ibhert_fmc_hpc.tcl

& XILINX » ALL PROGRAMMABLE.



Testing FMC HPC IBERT

» If needed, set Vivado GUI layout to Serial I/0 Analyzer

¢ Vivado 2017.3
Eile  Edit Tools  Window  Layout Miew  Help Cl- Quick Access

= o Dashboard =

F

- oI

22 Default Layout v

HARDWARE MANAGER - localhostiiling_tcfDigilent210308956047

19 Default Layout

39 | agic Analyzer

"'} -
e 2 - 06X 52 Serial IO Analyzer
Q % $ ‘|:|' Save As Mew Layout...
Mame Status Reset Layout F5
Properties ? 00 X
e
TclConsole  x  Messages Serial 'O Links Serial WD Scans ? 00O

Q = s I B B @

commit _hw 3ic [get_hw sic links -of_objects [get_hw_sic linkgroups [LINKGROUFE 01]]

commit _hw sic [get_hw sic links -of_objects [get_hw_sioc linkgroups [LINEGROUE 01]]

I | T | P

commit_hw_sioc [get_hw_3io links -of_objects [get_hw_sio_linkgroups {[LINEGROUE 0}]]

m

get_property LOGIC.MGT_ERRCNT RESET CTEL 1 [get_hw 3ic links -of_objects [get_hw sioc linkgroups {LINEGROUFE 0}]]

get_property LOGIC.MGT _ERRCNT RESET CTEL 0 [get_hw 3ic links -of cokjects [get_hw sic linkgroups {LINEGROUP 0}]]

& XILINX » ALL PROGRAMMABLE.



Testing FMC HPC IBERT

» FMC HPC line rate is 16.3 Gbps
» Close Vivado GUI after finished viewing

A Vivado 2017.3 - o [l EN
File Edit Tools Window Layout Wiew Help Q- Quick Access
ashooarg - = Uerau dyou b
= e ] Dashboard 15 Default Layout
F
HARDWARE MANAGER - localhostiiling_tcfiDigilent/210308956047 ? X
Tcl Console Messages Serial IO Links ®  Serial O Scans ? O
Q T2+
Mame TX R Status Bits Errors  BER BERT Reset Tx Pattern R Pattern
ngrouped Links (0)
~ @& FMCHPC (&) PRBS 31-bit “  PRBS 31-bit
% LinkD MGT_XO0Y12/TH MGT_XOY12/R¥ 16.2300 Gbps  3.748E12 0ED 2 GBBE-13 PRBS 31-bit ~  PRBS 31-bit
Sy Link 1 MGT_X0Y13MxX MGET_X0Y13/RX 16.278 Gbps  3.74BE12 OED  2.BEBE-13 PRBS 31-bit v  PRBS 31-hit
% Link2 MGT_XOY44/TH MET_XO0Y14/RX 16.300 Gbps  3.748E12 OE0D  2.668E-13 PRBS 31-bit “  PRBS 31-bit
%y Link 3 MGT_X0Y15TH MGT_XOY15/R¥ 16.260 Gbps  3.748E12 0ED 2 FBBE-13 PRBS 31-bit ~  PRBS 31-hit
% Link4 MGT_X0Y1EMH MGET_X0Y16/RX 16.300 Gbps 3.74BE12 ODED  2.BESE-13 PRBS 31-bit ~  PRBS 31-bit
% Link5 MGT_XOY17/TH MGT_XOY17/R¥ 16.200 Gbps  3.748E12 0ED  2.668E-13 PRBS 31-bit ~  PRBS 31-bit
% Link 6 MGT_XOY18/TH MGT_XOY18/RX 16.321 Gbps 3.748E12 0ED 2 GBBE-13 PRBS 31-bit ~  PRBS 31-hit
% Link7 MGT_XOY19/TX MGT_XOY19/RX 16.200 Gbps  3.748E12 0E0D  2.668BE-13 PRBS 31-bit “  PRBS 31-bit
L4 »

Note: User Si570 should be set to 163 MHz as per XTP352

& XILINX » ALL PROGRAMMABLE.
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Testing FMC LPC IBERT
» Move the FMC XM107 board to the FMC LPC connector

’--,-: WHIZZ SYSTEMS INC.
WHZ-FMC XM-107_6966 R‘

856606241425 19227 L,
Hv whizzsystems.com

& XILINX » ALL PROGRAMMABLE.
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Testing FMC LPC IBERT

» In a Vivado Tcl Shell type:

cd C:/kcu105_ibert/ready_for_download
source ibert_fmc_lpc.tcl

BN Vivado 2017.3 Tl Shell - CAXilind\Vivadceh2017.3\bin\vivado.bat -mode tcl

Uivado v2817.3 (64-hit>
=3 SI] Build 2018833 on Wed Oct 4 19:58:22 HDT 2817
sk JP Build 2816188 on UWed Oct 4 21:52:56 MDT 2817
% Copuright 1986—2017 Hilinx, Inc. All Rights Reserved.

ivadox cd C:rkoudBS5_iberts/ready_for_download
ivadox source ibhert_fmc_lpc.tecl

& XILINX » ALL PROGRAMMABLE.
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Testing FMC LPC IBERT

» FMC LPC line rate is 10.3125 Gbps
» Close Vivado GUI after finished viewing -

¢ Vivado 2017.3
File Edit Tools Window Layout Wiew

Help CQLr Quick Access

= o Dashboard 5 Default Layout v
F
HARDWARE MANAGER - localhostiiling_tcfiDigilent/210308956047 ? X
Tcl Console Messages Serial YO Links = Serial lO Scans ? O
Q T2+
Mame TX R Status Bits Errors BER BERT Reset TH Pattern R Pattern
ngrouped Links (0)
~ @ FMCLPC (1) PRBS 31-hit “~  PRBS 21-hit
% LinkD MGT_XOYS/TH MGT_XOYS/RX 10308 Gbps  1.218E12 0ED 8.21E-13 PRBS 31-bit “~  PRBS 31-hit

& XILINX » ALL PROGRAMMABLE.



Testing SFP IBERT




Testing SFP IBERT

» As noted in the Setup Guide, XTP352, The Optical modules and
Fiber optic cable should be attached for this test
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Testing SFP IBERT

> In the Vivado Tcl Shell type:

cd C:/kcu105_ibert/ready_for_download
source ibert_sfp.tcl

BN Vivado 2017.3 Tl Shell - CAXilind\Vivadceh2017.3\bin\vivado.bat -mode tcl

Uivado v2817.3 (64-hit>
=3 SI] Build 2018833 on Wed Oct 4 19:58:22 HDT 2817
sk JP Build 2816188 on UWed Oct 4 21:52:56 MDT 2817
% Copuright 1986—2017 Hilinx, Inc. All Rights Reserved.

ivadox cd C:rkcoudBS5_ibert/ready_for_download
ivadox source ihert_sfp.tcl

& XILINX » ALL PROGRAMMABLE.



Testing SFP IBERT

» SFP line rate is 10.3125 Gbps

» Close Vivado GUI after finished viewing -

Eile  Edit Tools  Window  Layout Miew  Help Q- Quick Access

= o Dashboard 5 Default Layout v
F
HARDVWARE MANAGER - localhostixiling_tcfiDigilent’210308956047 ? X
Tcl Console Messages Serial YO Links = Serial lO Scans ? O
Q T2+
Mame TX R Status Bits Errors BER BERT Reset TX Pattern R Pattern
ngrouped Links (0)
~ @ SFP(2) PRBS 31-bit “  PRBS 31-bi
% LinkD MGT_XOY9TH MGT_XOYYRX 10313 Gbps  4.067E12 0E0  2459E-13 PRBS 31-bit ~  PRBS 31-bi
Sy Link 1 MET_XOV10MX MGT_X0Y10/RX 10.313 Gbps ~ 4.067E12 0ED  2.459E-13 PRBS 31-bit “  PRBS 31-hi
L4 »

& XILINX » ALL PROGRAMMABLE.



Testing PCle IBERT
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Testing PCle IBERT

» In a Vivado Tcl Shell type:

cd C:/kcu105_ibert/ready_for_download
source ibert_pcie.tcl

BN Vivado 2017.3 Tl Shell - CAXilind\Vivadceh2017.3\bin\vivado.bat -mode tcl

Uivado v2817.3 (64-hit>
=3 SI] Build 2018833 on Wed Oct 4 19:58:22 HDT 2817
sk JP Build 2816188 on UWed Oct 4 21:52:56 MDT 2817
% Copuright 1986—2017 Hilinx, Inc. All Rights Reserved.

ivadox cd C:rkcoudBS5_ibert/ready_for_download
ivadox source ibhert_pcie.tcl

& XILINX » ALL PROGRAMMABLE.



Testing PCle IBERT
» PCle line rate is 8 Gbps

» Close Vivado GUI after finished viewing

¢ Vivado 2017.3

Eile  Edit Tools  Window  Layout Miew  Help Cl- Quick Access
= o Dashboard 5 Default Layout v
F
HARDWARE MANAGER - localhostiiling_tcfiDigilent/210308956047 ?
Tcl Console Messages Serial IO Links ®  Serial O Scans ? O
Q T2+
Mame TX R Status Bits Errors BER BERT Reset TH Pattern R Pattern
ngrouped Links (0)
~ & PCle (8) PRBS 21-hit “  PRBS 31-bit
% LinkD MGT_XOYO/TH MGT_XOYO/RX 8.000 Gbps  1.15BE12 0E0D  B.ES2E-13 PRBS 31-bit ~  PRBS 31-bit
Sy Link 1 MET_XOV1TX MGT_X0Y1/RX 8.004 Gbps 1156E12 OED  B8.BA2E-13 PRBES 31-bit v  PRBS 31-hit
% Link2 MGT_XOY2TX MGT_X0Y2/RX 8.003 Gbps  1.156E12 OE0  8.652E-13 PRBS 31-hit “  PRBS 31-bit
%y Link 3 MGT_XOY3TH MGT_XOY3RX 8.000 Gbps  1.156E12 0E0D  B.ES1E-13 PRBS 31-bit ~  PRBS 31-hit
% Link4 MET_XOVATH MGT_X0Y4/RX 8.000 Gbps 1156E12 OED  8.F51E-13 PRBS 31-bit ~  PRBS 31-bit
% Link5 MGT_XO0YSTH MGT_XOYS/RY 8.000 Gbps  1.156E12 0ED  B.E51E-13 PRBS 31-hit ~  PRBS 31-bit
% Link 6 MGT_XOYEMH MGT_XOYG/RY 8.003 Gbps  1.156E12 0ED  B.ES1E-13 PRBS 31-bit ~  PRBS 31-hit
% Link7 MGT_XOYT/TX MGT_X0Y7/RX 8.000 Gbps  1.156E12 0E0  8.651E-13 PRBS 31-hit “  PRBS 31-bit

& XILINX » ALL PROGRAMMABLE.




Create IBERT Design for All Banks




e
Create IBERT Design for All Banks

» Open Vivado
Start —» All Programs — Xilinx Design Tools — Vivado 2017.3 — Vivado

» Select Create Project
4 Vivado 2017.3 - o IEl

Eile  Flow Tools  Window  Help Q- Quick Access

VIVADO! £ XILINX

HLx Editions ALL PROGRAMMABLE.

Quick Start

Create Project »
Open Project >
Open Example Project >

e |

Mew Project Wizard will guide you through the process of selecting design sources and a target device for a new project.

& XILINX » ALL PROGRAMMABLE.




Create IBERT Design for All Banks
» Click Next

¢ New Project n
V|\#\DO 4 Create a New Vivado Project
HLx Editions This wizard will guide you through the creation of a new project.

To create a Vivado project you will need to provide a name and a location for your project files. Mext, you
will specify the type of flow you'll be working with. Finally, you will specify your project sources and choose
a default part.

& XILINX

ALL PROGRAMMAELE.

©
€

ac Mext = Finish Cancel

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for All Banks

» Set the Project name and location to ibert_bank_all and
C:/kcu105 ibert; check Create project subdirectory

¢ New Project n

Project Name
Enter a name for your project and specify a directory where the project data files will be stored. '

Projectname:  ibert_bank_all

Project location:  C:kcu105_ibert

Create project subdirectory

Project will be created at: C:/kcu105_ibertibert_bank_all

P
'\@ = Back Mext = Finish Cancel

Note: Vivado generally requires forward slashes in paths & XILINX » ALL PROGRAMMABLE.



Create IBERT Design for All Banks
» Select RTL Project

— Select Do not specify sources at this time
¢ New Project n

Project Type
Specify the type of project to create. '

s BRBTL Project
Y¥ou will be able to add sources, create block designs in IP Integrator, generate IP, run RTL analysis, synthesis, implementation,
design planning and analysis.

¥+ Do not specify sources at this time

Post-synthesis Project: You will be able to add sources, view device resources, run design analysis, planning and
implementation.

12 Planning Project
Do not specify design sources. You will be able to view partipackage resources.

|mported Project
Create aVivado project from a Synplify, X5T or ISE Project File.

Example Project
Create a new Vivado project from a predefined template.

N
(e ]
\.1]./

= Back Mext = Finish Cancel

& XILINX » ALL PROGRAMMABLE.



- 4@
Create IBERT Design for All Banks
» Under Boards, select the KCU105 Evaluation Platform

¢ New Project n

Default Part
Choose a default Xilinx part or board for your project. This can be changed later. '

Select  {EF Parts | [l Boards

¥ Filter! Preview

Yendar: All L
Display Mame: | All L
Board Rey: Latest b

Reset All Filters

Search: | ©L W
Display Mame Yendar Board Rey  Part
E Kintex-7 KCT05 Evaluation Platform wiling.com 1.1 {8} xc7k325tfgo00-2 -~
| M Kintex-UltraScale KCU105 Evaluation Platform Hilinx.com 1.0 {8 xcku040-fiva1156-2-2
A Kintex L lltraSrale+ KCLIMAR Fyaluation Platform ¥iliny rom 110 {8} yrkuRn-fvhR7TR-2-8 ~
<
Board Connectors Target Connections
———m e — L+
g -
'{9 = Back Mext = Einis Cancel




Create IBERT Design for All Banks
> Click Finish

¢ New Project n

\AVADO / New Project Summary

HLx Editions
ﬂ Anew RTL project named ibert_bank_all’ will be created.

o The default part and product family far the new project:
Default Board: Kintex-UltraScale KCLU105 Evaluation Platform
Default Part: xcku040-ffval156-2-e
Product: Kintex UltraScale
Family: Kintex UltraScale
Package: fiva1156
Speed Grade: -2

v
i; XI LI NX To create the project, click Finish

ALL PROGRAMMAELE.

P
'\@ = Back Mext = Cancel

& XILINX » ALL PROGRAMMABLE.



e
Create IBERT Design for All Banks
» Click on IP Catalog

4 ibert_bank_all - [Ci/kcul05_ibert/ibert_bank_all/ibert_bank_all.xpr] - Vivado 2017.3 - o IEH
File Edit Flow Tools  Window Layout  View  Help Q- Quick Access Ready
= | L « JEM 19 Default Layout v
F F
Flow Navigator S PROJECT MANAGER - ibert_bank_all ? X
v PROJECT MANAGER Sources ?_0O00 X Project Summary 00X
£} Settings -
Q X ¢ + : o _ |
Add Sources — Settings  Edit
Design Sources -
Language Templates Hierarchy = Libraries  Compile Order Project name: ibert_bank_all
1-,'-" IP Catalog Project location: Cifkcu105_ibertfibert
Properties ?_00X Product family: Kintex UltraScale
v IPINTEGRATOR o Project part Kintex-UltraScale KC
Create Block Design Top module name: Mot defined v
Select an object to see properies ¢ P ’ 3
Cpen Block Design
Generate Block Design Tcl Console | Messages | Log | Reports | Design Runs % ? _0O0
Q| = | & %
~  SIMULATION
) ) Mame Constraints  Status WHs  TNS WHS THS  TPWS  Total Fower Failed Routes
Fun Simulation .
= synth_1 constrs_1 Mot started
= impl_1 constrs_1 Mot started
» RTL AMALYSIS
» Open Elaborated Design w| | s >

Browse, customize, and generate cores

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for All Banks

» Select IBERT UltraScale GTH, v1.3 under Debug & Verification

File Edit Flow Tools
= - E
Flow Navigator =
~ PROJECT MANAGER
£} Settings
Add Sources
Language Templates

1LF IP Catalog

~ |PINTEGRATOR
Create Block Design
Cpen Block Design

Generate Block Design

v SIMULATION

Run Simulation

v RTL AMALYSIS

» Dpen Elaborated Design

ibert_bank_all - [C:/kcul05_ibert/ibert_bank_all/ibert_bank_allxpr] - Vivado 2017.3 - o IElR
Window  Layout Wiew  Help Q.- Quick Access Ready
X »r b & Z ) 4 S Default Layout ~
F
e PROJECT MANAGER - ibert_bank_all ? X
o |l Project Summary x| IPCatalog ? @B
k]
S || cores | Interfaces
[4¥]
— |z % [# 4 £ @ 0 o o
E MName A1 a4 Status License
o ~ [ Debug & Verification =
]
o v Debug
= 4 Debug Bridge Production Included
4F IBERT Ultrascale GTH Production Included
3F ILA (Integrated Logic Analyzer) Axld, AXl4-Stream Production Included
4F In System IBERT Production Included "
y e X - . —
Details
Mame: IBERT Ultrascale GTH
Wersion: 1.3 (Rev. 8)
— H Thn N i il | Itlﬂﬂnﬂ F I: LD, 'n 1) ﬂ:ﬂm.iﬂh F End d-n'nn-dinl PR~ |E*.Hﬂ End mnn':nl'nn il
- Tel Console l Messages l Log l Reports l Design Runsl

IP: IBERT Ultrascale GTH

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for All Banks
» Right click on IBERT UltraScale GTH and select Customize IP...

4 ibert_bank_all - [Ci/kcul05_ibert/ibert_bank_all/ibert_bank_allxpr] - Vivado 2017.3 - o IElR
File Edit Flow Tools  Window Layout  View  Help G- Quick Access Ready
- E X b a 9 2 )" 4 19 Default Layout v
F F
Flow Navigator S PROJECT MANAGER - ibert_bank_all ? X
R «w || Project Summary x| IPCatalog X ?d0
£} Settings S
2 | Cores | Interfaces
Add Sources o
— = = ||¥F| a F g 0 o 2
Language Templates B 4
wl
2 | Name A1 a4 Status License
1LF IP Catalog t
o w Debug & Verification -~
]
IP INTEGRATOR - - Debug
i
= 4 Debug Bridge Production Included
Create Block Dresign 4F IBERT Ultrascale GTH Produrtinn Included
i Froperties... Cirl+E
Open Block Design 3F ILA (Integrated Logic Analyzer) crop 1cluded
3F In System IBERT _ 1cluded
. i e e ) IP Settings... o
Generate Block Design ¢ 5
Add Repositary...
v SIMULATION e Refresh All Repositories
Run Simulation Mame: IBERT Ultrascale GTH A Customize IP...
Wersion: 1.3 (Rev. 8) .
hal RTLANALYS'S [ TR U T — Tha IOFOT I IFrmammla T mmen im msaatsmmirs bkl e 553 I:II:E”SE Status -
» Dpen Elaborated Design - Tel Console l Messages l Log l Reports l’ @ Compaiible Families

Compatible Simulators

£ XILINX » ALL PROGRAMMABLE.

Customize the selected core



Create IBERT Design for All Banks

» Set the Component name: ibert_bank_all

» Under the Protocol Definition tab
— Select 3 Protocols

¢ Customize IP

IBERT Ultrascale GTH (1.3) ‘
€ Documentation IP Location ( Switch to Defaults
Show disabled ports Component Mame ibert_bank_all
Protocol Definition Advanced Settings Protocol Selection Clock Settings Summary
‘guads available for this device is 5
3 L
LineRate{Gbps) Data\WWidth RefclkiMHz) Quad Count PLL :1
5 40 * | 100 * | 1 * | QPLLCZ2
5 4( = 100 |1 -~ | QPLL{3
5 4 * 100 |1 * | QPLLO -

5

QK Cancel




Create IBERT Design for All Banks

» Under the Protocol Definition tab

— Protocol Custom 1: LineRate: 8.0, Refclk: 100 Quad Count: 2
— Protocol Custom 2: LineRate: 10.3125, Refclk: 156.25 Quad Count: 1
— Protocol Custom 3: LineRate: 16.3, Refclk: 163 Quad Count: 2

¢ Customize IP “
IBERT Ultrascale GTH (1.3) ‘

€ Documentation IP Location ( Switch to Defaults

Show disabled ports Component Mame ibert_bank_all

Protocol Definition Advanced Settings Protocol Selection Clock Settings Summary
The maximum number of quads available for this device is 5

Mumber of Pratocols

Protocol LineRate{Gbps) DataWWidth Refclk{MHz) Quad Count

Custom 1 * |80 40 * | 100 v |2 -

Custom 2 * | 10.3125 * | 1566.25 * (1 b

Custom 3 > [16.3 = | 163 |2 hd
< >

QK Cancel




Create IBERT Design for All Banks

» Under the Protocol Selection tab

» Set QUAD 224 and QUAD_225 to
— Custom 1/ 8.0 Gbps, and MGTREFCLKO0 225

¢ Customize IP H

IBERT Ultrascale GTH (1.3) ‘

€ Documentation IP Location ( Switch to Defaults

Show disabled ports Component Mame ibert_bank_all
Protocol Definition Advanced Settings Protocol Selection Clock Settings Summary

GTH Location Protocol Selected Refclk Selection

QUAD_224 Custom 1/8.0 Gbps * | MGTREFCLKQD 225 | - |
QUAD_225 Custom 1/8.0 Gbps ¥ | MGTREFCLKQO 225 -
QuUAD_226 Mone * | Mone -
QuaD_227 Mone * | Mone -
QuaD_223 Mone * | Mone -

QK Cancel




Create IBERT Design for All Banks

> Set QUAD 226 to

— Custom 2/10.3125 Gbps, and MGTREFCLK1 227
» Set QUAD 227 and QUAD 228 to

— Custom 3 /16.3 Gbps, and MGTREFCLKO0 227

¢ Customize IP H

IBERT Ultrascale GTH (1.3)

€ Documentation IP Location ( Switch to Defaults

Show disabled ports Component Mame ibert_bank_all
Protocol Definition Advanced Settings Protocol Selection Clock Settings Summary

GTH Location Protocol Selected Refclk Selection

QUAD_224 Custom 1/8.0 Gbps ¥ | MGTREFCLKQO 225 -
QUAD_225 Custom 1/8.0 Gbps ¥ | MGTREFCLKQO 225 -
QUAD_226 Custom 2/10.3125 Gbps * | MGTREFCLK1 227 -
QUAD_227 Custom 3/16.2 Gbps * | MGTREFCLKQO 227 -
QUAD_228 Custom 3/16.2 Gbps * | MGTREFCLKQD 227 | - |

QK Cancel




e
Create IBERT Design for All Banks

» Under the Clock Settings tab, set the System Clock:

— DIFF SSTL12, P Package Pin: AK17, Frequency: 300
— Deselect Enable DIFF Term

¢ Customize IP H

IBERT Ultrascale GTH (1.3) ‘
€ Documentation IP Location ( Switch to Defaults

Show disabled ports Component Mame ibert_bank_all

Protocol Definition Advanced Settings Protocol Selection Clock Settings Summary

Add REOUTCLK Probes

Clock Type Source /0 Standard P Package Pin Frequency(MHz)
System Clock External * | DIFF 35TL12 - | AKAT 300

System Clock Termination Settings

Enable DIFF Term

QK Cancel




e
Create IBERT Design for All Banks

» Review the summary and click OK

¢ Customize IP H

IBERT Ultrascale GTH (1.3) '
€) Documentation IP Location (¥ Switch to Defaults

Show disabled ports Component Mame ibert_bank_all

Protocol Definition Advanced Settings Protocol Selection Clock Settings Summary

IBERT Design Summary

Mumber of Protocols 3

System Clock Source External (P Pin : AK17T)
System Clock Freguency 300

RefClk Sources 3

QK Cancel




e
Create IBERT Design for All Banks

> Click Generate

#  Generate Output Products n

The following output products will be generated.

Preview
Q| = | &
~ ¥ ] ibert_bank_all xci (O0C per IF)
[l Instantiation Template

[l Synthesized Checkpoint {.dcp)
[l Change Log

Synthesis Options

Elobal
® Qut of context per IP

Run Settings

Mumber of jobs: 2 e

,

Note: This step will take about 10 minutes &£ XILINX » ALL PROGRAMMABLE.



Create IBERT Design for All Banks
» The Generated IBERT IP appears in Design Sources

— Wait until checkmark appears on ibert_bank_all_synth_1

4 ibert_bank_all - [Ci/kcul05_ibert/ibert_bank_all/ibert_bank_allxpr] - Vivado 2017.3 - o IElR
File Edit Flow Tools  Window Layout  View  Help Q- Quick Access Ready
= = > a 9 2 )" 4 15 Default Layout V

F F
Flow Navigator S PROJECT MANAGER - ibert_bank_all ? X
i nE Sources ? 0O X mary x|IPCatalog x 4 » = ? O
£} Settings E——
Q = £ <+ Z o Cores | Interfaces
Add Sources
~ = Design Sources (1) o x 2 (g o m>
-------------------------------------------------------- il - L,
Language Templates Hierarchy [P Sources Libraries Compile Order
MName
1LF IP Catalog N
i i hd Debug & Verification w
Synthesis Run Properties ? _0O0 X < ¥
~ |PINTEGRATOR
«f ibert_bank_all_synth_1 4= '|:|' Details
Create Block Dresign General Properties Options Log Reports hd » = aemftfaqln-' or INTemace or RHeposiory 1o
Cpen Block Design
) - .
Generate Block Design Tcl Console Messages Log Reports Design Runs * ? _ OO
Q = = > + %
w  SIMULATION )
Mame Constraints Status WNS THWS WHS THS TPWS
Run Simulation . o N
impl_1 constrs_1 Mot started
RTL ANALYSIS w Cut-of-Context Module Runs
LY
«f ibert_bank_all_synth_1 ibert_bank_all synth_design Completel -
» Open Elaborated Design v LS >

& XILINX » ALL PROGRAMMABLE.



e
Compile Example Design

» Right click on ibert_bank_all and select Open IP Example
Design...

¢ ibert_bank_all - [C/kcul05_ibert/ibert_bank_all/ibert_bank_all.xpr] - Vivado 2017.3

File Edit Flow Tools
= E
F
Flow Navigator =

~ PROJECT MAMNAGER
£} Settings
Add Sources
Language Templates

1LF IP Catalog

~ |PINTEGRATOR
Create Block Design
Cpen Block Design

Generate Block Design

v SIMULATION

Run Simulation

v RTL AMALYSIS

» Dpen Elaborated Design
Cpen Example

- o IEN
Window  Layout  Wiew  Help Q- Quick Access Ready
X b i B 2 ) 4 S Default Layout ~
F
A PROJECT MANAGER - ibert_bank_all ? X
Sources ? - F O X
Q x> $ + Source Mode Properties... Cirl+E ﬂ
e Design Sources (1) Enable Core Container
» TFL] ibert_bank_all {ibert_bank_all.xci) ‘p Re-customize [P
» Constraints
- Simulation Sources (1! Generate Cutput Products. ..
’ sim_1 (1) Reset Cutput Products...
Copy IP...
Open IP Example Design...
IP Documentation
-------------------------------------- Remaove File from Project... Delete
Hierarchy |IF Sources Libraries Con
Disable File AlteMinus
& XILINX » ALL PROGRAMMABLE.



I ——————————————
Compile Example Design
» Set the location to C:/kcu105 ibert/ibert_bank_all and click OK

¢ ibert_bank_all - [C/kcul05_ibert/ibert_bank_allfibert_bank_all.xpr] - Vivado 2017.3 = O
File Edit Flow Tools  Window Layout  View  Help Q- Quick Access Ready
=‘ = 4 F‘ | I « BN )" 4 15 Default Layout V
Flow Navigator S PROJECT MANAGER - ibert_bank_all ? X
v PROJECT MANAGER N _ ? _ 906X
£ Settings #  Open IP Example Design n
Add Sources Specify a location where the example project directory ‘ibert_bank_all_ex will be placed. ﬂ

Language Templates

1LF IP Catalog
Location

v IPINTEGRATOR Example project directory: | Cikcu105_ibertibert_bank_all
Create Block Design

¥ Dwverwrite existing example project
Cpen Block Design

Generate Block Design Cancel

v SIMULATION

Run Simulation

v RTL AMALYSIS

Hierarchy |IF Sources Libraries Compile Order

» Dpen Elaborated Design -

Cpen Example

& XILINX » ALL PROGRAMMABLE.



e
Compile Example Design

> A new project is created
» Click Generate Bitstream

File Edit Flow Tools

Flow Navigator

Fun Simulation

w RTL AMALYSIS
» Dpen Elaborated Design

~ SYMTHESIS
P Run Synthesis

» COpen Synthesized Design

w  |[MPLEMEMTATION
P Run Implementation

> COpen Implemented Design

v PROGRAM AMD DEBUG

Vi Generate Bitstream

» COpen Hardware Manager

Window

J  ibert_bank_all_ex - [c/kcul05 _ibert/ibert_bank_allfibert_bank_all_ex/ibert_bank_all_exxpr] - Vivado 2017.3 - o IES
Layout  View  Help Q- Quick Access Ready
| L « JEM 15 Default Layout V
F
PROJECT MANAGER - ibert_bank_all_ex ? X
Sources ? _F O X
Q = ¢+ ) o
- Design Sources (4)
» W& example ibert_bank_all (example iber bank_allv) (1)
> Text (2)
> Constraints (2)
» Simulation Sources (1)
Hierarchy |IF Sources Libraries Compile Order

Generate a programming file after implementation

Note: The original project window can be closed

& XILINX » ALL PROGRAMMABLE.
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Compile Example Design

» Open and view the Implemented Design
» Click Open Hardware Manager

J  ibert_bank_all_ex - [c/kcul05 _ibert/ibert_bank_allfibert_bank_all_ex/ibert_bank_all_exxpr] - Vivado 2017.3 - o [l EN

File Edit Flow Tools Window Layout Wiew Help write_bitstream Complete </

® p E H O g > 2 Default Layout ~
|

IMPLEMENTED DE SIGN - xcku040-ffva1156-2-e (active)

Edit Timing Constraints

Saurces

0 Report Timing Summary

Report Clock Metworks

Report Clock Interaction

Metlist

[¥] ReportMethodology

Report DRC .
i
Report Moise E
s

Report Utilization
& Report Power

*1 Schematic

v PROGRAM AMD DEBUG

I Generate Bitstream

T T [ ~ _ ~ _ I _— ~
> Dpen Hardware Manager - Tcl Consaole | Messages Log Reports Design Runs | Power DRC Methodal

Cpen the hardware program and debug manager

& XILINX » ALL PROGRAMMABLE.



Testing All Banks with Optional User Provided

Hardware




e
Hardware Setup with User Provided Hardware

» Attach a second XM107 to the LPC connector
— Additional XM107 boards available through

]
856606241425 19227
5 Hv whizzsystems.com

& XILINX » ALL PROGRAMMABLE.


http://www.whizzsystems.com/fmc-loopback-card.html

e
Hardware Setup with User Provided Hardware
» Two SMA Cables

— Part number:
72D-32S1-32S1-00610A

» Optional: SMA Quick connects

— RADIALL
— Part number: R125791501
— Available or

& XILINX » ALL PROGRAMMABLE.


http://www.rosenbergerna.com/
http://www.newark.com/radiall/r125791501/sma-f-m-slide-on-adpt/dp/83C6139?ost=R125791501
https://products.avnet.com/webapp/wcs/stores/servlet/SearchDisplay?categoryId=&storeId=715839035&catalogId=10001&langId=-1&sType=SimpleSearch&resultCatEntryType=2&searchSource=Q&searchType=100&avnSearchType=all&searchTerm=R125791501

e
Hardware Setup

» Hook up the SMA cables as shown

» IBERT Test:

— J29 to J31 (White)
— J28 to J30 (Black)

& XILINX » ALL PROGRAMMABLE.



e
Run IBERT Example Design

» Click Open target and select Auto Connect

J  ibert_bank_all_ex - [c/kcul05 _ibert/ibert_bank_allfibert_bank_all_ex/ibert_bank_all_exxpr] - Vivado 2017.3 - o [l EN
File Edit Flow Tools  Window Layout  View  Help Q- Quick Access write_bitstream Complete  +/
[~} 3 TR « TN Dashboard 2 gerial 110 Analyzer ~

Fi

HARDWARE MANAGER - unconnected ? X

o Mo hardware targetis open. Open target

Edit Timing Constraints

- £ Auto Connect

1 Report Timing Summary L
| Recent Targets 3

Report Clock Metworks ﬁ 1

Report Clock Interaction No conten| Open MNew Target..
Report Methodology Properties 2 _ 0@ X

Report DRC l:l-

Report Utilization

. Select an object to see properties
& Report Power
Tcl Console Messages Serial I'0 Links ®* Serial 'O Scans ? 00O

M Schematic

~ PROGRAM AND DEBUG

V55 Generate Bitstream
Ma content
~ (pen Hardware Manager

Cpen Target

"

Automatically connect to local hardware target

& XILINX » ALL PROGRAMMABLE.



e
Run IBERT Example Design

» Select Program device

J  ibert_bank_all_ex - [c/kcul05 _ibert/ibert_bank_allfibert_bank_all_ex/ibert_bank_all_exxpr] - Vivado 2017.3 - o [l EN
File Edit Flow Tools  Window Layout  View  Help Q- Quick Access write_bitstream Complete  +/
= b I & > Dashboard ~ 15 Serial /O Analyzer v

Fi

HARDWARE MANAGER - localhostiilimg_tcfiDigilent/210308956047 ? X

ﬁ There are no debug cores. Program device Refresh device

Edit Timing Constraints

"} -
1 Report Timing Summary Hardware ? PO X
- -

Report Clock Metworks Q - L o

Report Clock Interaction Name Status
) ~ B localhost(1) Connected
Report Methodology v @e ilinx_tcfiDigilent2103089560...  Open

Report DRC ~ {8 xcku040_0 (1) Mot programmed

ZE SysMon (System Monitor)
Report Utilization

& Report Power

M Schematic

~ PROGRAM AND DEBUG
V55 Generate Bitstream

~ (pen Hardware Manager

Cpen Target

& XILINX » ALL PROGRAMMABLE.



e
Run IBERT Example Design

» The newly created bitstream and LTX files are set to the default
» Click Program

#  ibert_bank_all_ex - [c:/kcul05_ibert/ibert_bank_all/ibert_bank_all_ex/ibert_bank_all_ex.xpr] - Vivado 2017.3 = O
File Edit Flow Tools  Window Layout  View  Help Q- Quick Access write_bitstream Complete  +/
= = > a 9 2 X Dashboard ~ 19 gerial /O Analyzer v
F F

Flow Navigator HARDWARE MANAGER - localhostiiling tcfiDigilent/210308956047 ? X

1 f- Program Device n
EditTiming Const  gajact a itstream programming file and download it to your hardware device. You can optionally
. ) ) - .
@ Report Timing Sur selecta de.hug prabes file that corresponds to the debug cores contained in the bitstream ‘ ? _ @O X
programming file.
Report Clock Metw 'I:"
Report Clock Inter ) ) ) ) )
Bitstream file: rank_all_ewibert_bank_all_ex.runsfimpl_T1/example_ibert_bank_all.bit

Report Methodolo:

Debug probes file: bank_all_exfibert_bank_all_exrunsfimpl_1example_ibert_bank_all.ltx

Report DRC
R <" Enable end of startup check
Report Utilization
& Report Power

M Schematic

(o
N Program Cancel

~ PROGRAM AND DEBUG
¥ Generate Bitstream
~ (pen Hardware Manager

Cpen Target

"

Hardware Device: xcku040_0

& XILINX » ALL PROGRAMMABLE.



e
Run IBERT Example Design

> Click Create links

J  ibert_bank_all_ex - [c/kcul05 _ibert/ibert_bank_allfibert_bank_all_ex/ibert_bank_all_exxpr] - Vivado 2017.3 - o IElR
File Edit Flow Tools  Window Layout  View  Help Q- Quick Access write_bitstream Complete  +/
= = > a 9 2 X Dashboard ~ 19 gerial /O Analyzer v

F F
Flow Navigator ’ HARDWARE MANAGER - localhostixiling_tcfiDigilentf210308956047 ? X
o There are no serial 1O links. Auto-detect links | Create links
Edit Timing Constraints
"} -

1 Report Timing Summary Hardware ? -4 B X
Report Clock Netwaorks Q = = )
Report Clock Interaction Name Status

) ~ B localhost(1) Connected &
Report Methodology v e ilinx_tcfiDigilent2103089560..  Open
Report DRC v & xcku040_0 (2) Programmed
o & SysMon (System Monitor)
‘r Report Power ~ I%] Quad_224 (5]
) [ COMMOM_XO0YD Qplld Locked
*A Schematic By MGT_XOY0 5.000 Gbps
By MGET_X0%1 8.010 Gbps
v PROGRAM AND DEBUG By MGT_XOY2 7.084 Gbps
¥ Generate Bitstream P MGT_X0Y3 §.004 Gbps
~ E Quad_225 (5)
~ Open Hardware Manager ] COMMON_X0Y1 Qpllo Locked
Open Target B MGT_X0Y4 8.000 Gbps -

Note: Si570 and Si5328 clocks must be set as per XTP352 & XILINX » ALL PROGRAMMABLE.



e
Run IBERT Example Design
» Click on the Add Link button

¢ Create Links n

To create a new link select a TX GT andlor an RX GT, then click the Add button on the Mew Links toolbar.

TXGTs RX GTs

Search: Ol Search: | Ci-

[F> MGT_X0YOITX (xcku040_0/Quad_224) ~ < MGT_X0YO/RX (xcku040_0/Quad_224) -~
> MGT_XOY1TX (xcku040 0/Quad_224) <8 MGT_XOY1/RX (xcku040 _0/Cuad_224)

> MGT_XO0Y2ITX (xcku040 0/Quad_224) < MGT_X0Y2/RX (xcku040_0/Quad_224)

[> MGT_XO0Y3/TX (xckuD40_0/Quad_224) <8 MGT_X0Y3RX (xcku040_0iCuad_224)

[ MGT_XOY4TX (xcku040_0/Quad_225) <8 MGT_X0Y4/RX (xckul40_0/Quad_225)

[> MGT_XO0YSTX (xckuDd0_0/Quad_225) <8l MGT_XO0YS/RX (xcku040_0iCuad_225)

[> MGT_XO0YE/TX (xcku040_0/Quad_225) < MGT_X0YB/RX (xcku040_0/Quad_225)

> MGT_XOY7ITX (xckuD40 0/Quad_225) w <8 MGT_X0Y7/RX (xcku040_0/Quad_225) w

Hew Links

+

Mo content

+| Create link group

Link group description: |Link Group 0

+| Open Serial 0 Analyzer layout

@ K Cancel




Run IBERT Example Design
» Add all the links and click OK

¢ Create Links

To create a new link select a TX GT andlor an RX GT, then click the Add button on the Mew Links toolbar. ‘
TXGTs RX GTs
Search: Ol Search: | Ci-
New Links

R Internal Loopback

Desc.. ~1 TX

S Link 0 MGT_XOYOITX (ecku040_0/Quad_224) MGT_XO0YO/RXY (xcku040_0Muad_224)

Sy Link 1 MGT_XOYUTX (xcku040_0/Quad_224) MGT _XOY 1R (xcku040_0Muad_224) -
< >

+| Create link group
Link group description: |Link Group 0

+| Open Serial 0 Analyzer layout

DK Cancel

©
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Run IBERT Example Design
» The links appear under the Serial 1/O Links tab

¢ ibert_bank_all_ex - [C:/kcul05_ibert/ibert_bank_all/ibert_bank_all_ex/ibert_bank_all_ex.xpr] - Vivado 2017.3 = O “
File Edit Flow Tools  Window Layout  View  Help Q- Quick Access write_bitstream Complete  +/
EJ - = F‘ a 9 2 X Dashboard ~ 19 gerial /O Analyzer v
HARDWARE MANAGER - localhostilinx_tcfiDigilent’210308956047 ? X
_ Tcl Console | Messages | Serial WO Links = Serial VO Scans ? O
[}
s5la = 2 +
&
= Mame TH Rx Status Bits Errors BER BERT Reset T Pattern R
§ Ungrouped Links (0] -~
~ @ Link Group 0(20) PRES 7-bit ~  PF
% Link 0 MGT_XOYOITX MGT_XOYO/RX 7.998 Gbps 3175E11 8.3E1 2.614E-10 PRBS 7-hit ~  PF
% Link 1 MGT_XOY4TX MGET_XO0Y1/RX 7.987 Gbps 3.175E14 9.6E1 3.024E-10 PRBS 7-bit “ PF
% Link 2 MGT_X0Y2/TX MGT_X0YZ/RX 7.995 Gbps 3.175E11 1.06E2  3.339E-10 PRBS 7-bit v  PF
% Link 3 MGT_XOYTX MGT_X0Y3/RX 8.000 Gbps 31TBE11 B.BE1 2771E-10 PRES 7-bit ~  PF
% Link 4 MGET_X0Y4TX MGT_X0Y4/RX 7.983 Gbps 3.176E11 1.11E2  3.495E-10 PRBS 7-bit ~  PF
% Link5 MGT_X0YSTX MGT_X0YS/RX 8.000 Gbps 3.176E11 94E1  2.96E-10 PRBS 7-bit ~  PF
% Link 6 MGT_XOYB/TX MGT_XOY6/RX 8.000 Gbps 31TBE1 94E1 2.865E-10 PRBS 7-bit ~ PF
% Link7 MGT_X0Y7/TX MGT_X0Y7/RX 8.000 Gbps 3.176E11 94E1  2.96E-10 PRBS 7-bit ~  PF
% Link 8 MGT_XOYBTX MGT_XOYS8/RX 10.313Gbps  4.094E11 8.6E1 21E-10 PRBS 7-hit ~  PF
% Link 9 MGT_XOYQITX MGT_XOY9/RX 10313 Gbps  4.095E11 95E1  2.32E-10 PRBS 7-bit “ PF
% Link 10 MGT_X0Y10/TX MGT_X0Y10/RX 10.311 Gbps ~ 4.095E11 107E2  2.613E-10 PRBS 7-bit v  PF
% Link 11 MGT_XOY11TX MGT_XO0Y11/RX 10.313 Gbps  4.095E11 9.2E1 2.247E-10 PRES 7-bit ~  PF
. % Link12 MGT_X0Y12/TX MGT_X0Y12/RX 16.300 Gbps  6.472E11  5684E3 8782E-0 PRBS 7-bit v F;Fv

& XILINX » ALL PROGRAMMABLE.



e
Run IBERT Example Design
» Set all TX and RX Patterns to PRBS 31-bit

¢ ibert_bank_all_ex - [C:/kcul05_ibert/ibert_bank_all/ibert_bank_all_ex/ibert_bank_all_ex.xpr] - Vivado 2017.3 = O “
File  Edit Flow Tools Window  Layout VWiew  Help Q- Quick Access write_bitstream Complete <
EJ - E X I‘ I « I ) 4 Dashboard ~ 15 Serial /O Analyzer v
HARDWARE MANAGER - localhostilinx_tcfiDigilent’210308956047 ? X
Tcl Console | Messages | Serial WO Links = Serial VO Scans ? O
[}
gla =& %
&
% TX R Status Bits Errors BER BERT Reset T Pattern R Pattern TX Pre-
= =
L
| PRBS 7-bit PRBS 7-hit ~  0.00dE
MGT_XOYOTX MGT_XOYO/RX 7.998 Gbps 4 687E11 8.3E1 1.771E-10 PRBS 7-bit PRBS 7-bit v 0.00dE
MGT_XOY1TX MGT_XO0Y1/RX 8.002 Gbps 4 687E11 9.6E1 2.048E-10 PRBES O-hit PRES 7-bit ~  0.00dE
MGT_XO0Y2/TX MGT_X0Y2/RX 8.000 Gbps 4 68TE11 1.06E2 2.262E-10 PRES 15-hit PRBS 7-bit ~  0.00dE
MGT_XOY3TX MGT_XOY3/RX 8.000Gbps  4.637E11 8.8E1 1.877E-10 PRES 23-bit PRBS 7-bit ~  0.00dE
MGT_XOY4TX MGT_XOY4/RX 8.000 Gbps  4.687E11 111E2 2.368E-10 [ Reset || pras 31-it | PRBS 7-bit v 0.00dE
MGT_XOYSMX MGT_XOYS/RX 8.000 Gbps 4 688E11 94E1 2.005E-10 Fast Clk PRBS 7-bit ~  0.00dE
MGT_XOYB/TX MST_XOYE/RX 8.000 Gbps 4 68BE11 9.1E1  1.941E-10 Stow Clk PRES 7-bit ~  0.00dE
MGT_XOY7/TX MGT_XOY7/RX 8.000 Gbps 4 6BBE11 9.4E1 2.005E-10 PO - ~' PRBS 7-bit ~  0.00dE
MGT_XOYSMX MGT_XOY8/RX 10.313Gbps  6.043E11 8.6E1 1.423E-10 PRBS 7-bit v  PRBS 7-bit v  0.00dE
MGT_XOY9TX MGT_XOYI/RX 10313 Gbps  6.044E11 95E1 1.572E-10 PRES 7-bit “  PRBS 7-bit ~  0.00dE
MGT_XOY10/TX MGT_XOY10/RX 10.308 Gbps  6.044E11 107E2  1.77E-10 PRES 7-bit ~  PRBS 7-bit v 0.00dE
MGT_X0Y11TX MGT_XOY11/RX 10.313 Gbps  5.044E11 9.2E1 1.522E-10 PRBS 7-bit v  PRBS 7-bit v 0.00dE
MET_XOY12MX MGT_XOY12/RX 16.300 Gbps ~ 9.553E11  5.684E3 5.95E-9 PRES 7-bit ~  PRBS 7-bit v  0.00dEv
4 >

Link Group: Link Group 0

& XILINX » ALL PROGRAMMABLE.



e
Run IBERT Example Design

> Click the BERT Reset button to reset the link error counts

¢ ibert_bank_all_ex - [C:/kcul05_ibert/ibert_bank_all/ibert_bank_all_ex/ibert_bank_all_ex.xpr] - Vivado 2017.3 = O “
File  Edit Flow Tools Window  Layout VMiew  Help Q- Quick Access write_bitstream Complete  «/
EJ F‘ L oo > Dashboard - 13 serial 11O Analyzer v
HARDWARE MANAGER - localhosthilinx_tcfiDigilent’210308956047 ? X
Tcl Console | Messages | Serial WO Links = Serial VO Scans ? O
[}
gla =& %
&
Z| | TK R Status Bits Errors BER BERT Reset T Pattern R Pattern TX Pre-
= =
L
PRES 231-bit ~  PRBS 31-bit ~  0.00dE
MET_XOYOTX MGT_XOYO/RX 8.000 Gbps 6.619E11  8.863E9  1.330E-2 Reset PRBES 21-bit ~  PRBS 31-bit v 0.00dE
MGT_XOY1TX MST_XO0Y1/RX 7.997 Gbps B.619E11  8.863E9  1.339E-2 PRBES 31-bit ~  PRBS 31-bit ~  0.00dE
MGT_XOYZ2/TX MGT_XOYZ2/RX 8.000 Gbps 6.619E11  8.863E9  1.330E-2 PRES 231-bit v  PRBS 31-bit v 0.00dE
MGT_X0YTX MGT_XO0Y3/RX 8.000 Gbps B.610E11  8.862E9  1.339E-2 PRBS 31-bit v  PRBS 31-bit v 0.00dE
MET_XOY4MTX MGT_XOY4/RX 7.997 Gbps 6.619E11 8.86E9  1.339E-2 PRES 31-bit ~  PRBS 31-bit ~  0.00dE
MGT_XOYSMX MGT_XOYS/RX 8.000 Gbps 6.619E11  8.861E9  1.330E-2 PRES 31-bit v  PRBS 31-bit ~  0.00dE
MGT_XOYB/TX MET_XOYE/RX 8.010 Gbps 6.62E11  8.863E9  1.339E-2 PRES 31-bit “  PRBS 31-bit ~  0.00dE
MGT_XOY7/TX MGT_XOY7/RX 8.003 Gbps 6.62E11  B8.862E9  1.339E-2 PRES 231-bit ~  PRBS 31-bit ~  0.00dE
MGT_XOYS/TX MGT_XOY8/RX 10.313Gbps  B8.535E11 1.142E10  1.338E-2 PRBS 31-bit v  PRBS 31-bit v  0.00dE
MGT_XOY9TX MGT_XOYY/RX 10.313Gbps  8.536E11  1.142E10  1.338E-2 PRBES 31-bit ~  PRBS 31-bit ~  0.00dE
MOT_XOY10/TX MGT_XOY10/RX 10.313 Gbps  8.536E11  1.143E10  1.339E-2 PRES 231-bit v  PRBS 31-bit v 0.00dE
MGT_XO0Y11TX MGT_XOY11/RX 10.313 Gbps ~ B8.536E11  1.143E10  1.339E-2 PRBS 31-bit v  PRBS 31-bit v 0.00dE
MOT_XOY12MX MGT_XOY12/RX 16.300 Gbps ~ 1.349E12  1.807E10  1.339E-2 PRES 231-bit ~  PRBS 31-bit v  0.00dEv
4 >
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» All links are showing no errors

Serial IO Links ?_0a x

Q T 2 +

Mame TX R Status Bits Erraors BER BERT Reset TX Pattern R Patter)
Ungrouped Links (0)

~ @ Link Group 0 (20) PRBS 31-bit v  PRBS 31-
% Link 0 MGT_X0YOTX MGT_XO0YO/RX 7.980 Gbps 1.455E12 0E0 6.871E-13 PRBS 31-bit v  PRBS 31-
% Link1 MGT_X0Y1TX MGT_X0Y1/RX 8.009 Gbps 1.455E12 0ED 6.872E-13 PRBS 31-bit v  PRBS 31-
% Link 2 MGT_XOY2/TX MGT_XO0YZ2/RX 8.000 Gbps 1.455E12 0E0  6.872E-13 PRBS 31-hit ~  PRBS 31-
% Link 3 MGT_X0YTX MGT_X0Y3/RX 8.000 Gbps 1.455E12 0ED 6.872E-13 PRBS 31-bit ~  PRBS 31-
% Link 4 MGT_XOY4TX MGT_X0Y4/RX 8.000 Gbps 1.455E12 0E0 6.872E-13 PRBS 31-bit v  PRBS 31-
% Link5 MGT_XOYSTX MGT_X0YS/RX 8.006 Gbps 1.455E12 0E0  6.872E-13 PRBS 31-hit ~  PRBS 31-
% Link 6 MGT_XOYB/TX MGT_X0Y&/RX B8.000 Gbps 1.455E12 0ED 6.875E-13 PRBS 31-bit v  PRBS 31-
% Link 7 MGT_XOYTITX MGT_X0Y7/RX 8.000 Gbps 1.455E12 0E0 6.874E-13 PRES 31-bit v  PRBS 31-
% Link 8 MGT_X0YSTX MGT_X0YS8/MRX 10313Gbps  1.875E12 0E0 5.332E-13 PRBS 31-bit v  PRBS 31-
% Link 9 MGT_X0Y9/TX MGT_XO0YWRX 10308 Gbps  1.875E12 0ED 5.333E-13 PRBS 31-bit v  PRBS 31-
% Link 10 MGT_XOY10/TX MGT_X0Y10/RX 10.313 Gbps ~ 1.875E12 0E0  5.332E-13 PRBS 31-hit ~  PRBS 31-
% Link 11 MGT_X0Y11/TX MGT_X0Y11/RX 10.313 Gbps  1.875E12 0ED 5.332E-13 PRBS 31-bit ~  PRBS 31-
% Link 12 MGT_XOY12/TX MGT_X0Y12/RX 16.300 Gbps  2.964E12 0E0  3.374E-13 PRBS 31-bit v  PRBS 31-
% Link 13 MGT_XOY13/TH MGT_X0Y13/RX 16.300 Gbps  2.964E12 0ED  3.374E-13 PRBS 31-hit ~  PRBS 31-
% Link 14 MGT_X0Y14/TX MGT_X0Y14/RX 16.303 Gbps  2.964E12 0ED  3.373E-13 PRBS 31-bit v  PRBS 31-
% Link 15 MGT_XOY15/TX MGT_X0Y15/RX 16.300 Gbps ~ 2.964E12 0E0  3.373E-13 PRES 31-bit v  PRBS 31-
% Link 16 MGT_X0Y16/TX MGT_X0Y16/RX 16.314 Gbps  2.964E12 0E0D  3.373E-13 PRBS 31-bit v  PRBS 31-
% Link 17 MGT_X0Y17/TX MGT_X0Y17/RX 16.300 Gbps  2.964E12 0ED  3.373E-13 PRBS 31-bit v  PRBS 31-
% Link 18 MGT_XOY18/TX MGT_X0Y18/RX 16.281 Gbps  2.964E12 0E0  3.373E-13 PRBS 31-hit ~  PRBS 31-
% Link 19 MGT_X0Y19/TX MGT_X0Y19/RX 16.300 Gbps  2.964E12 0ED 3.373E-13 PRBS 31-bit ~  PRBS 31-

L9 H

Note: If FMC HPC shows errors, set TXDIFFSWING to 660 mV & XILINX » ALL PROGRAMMABLE.
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» Tcl console commands can be saved as TCL file for later playback

¢ ibert_bank_all_ex - [C:/kcul05_ibert/ibert_bank_all/ibert_bank_all_ex/ibert_bank_all_ex.xpr] - Vivado 2017.3 = O “
File Edit Flow  Tools  Window Layout  Wiew  Help O~ Quick Access write_bitstream Complete
=3 PO X Dashboard ~ 55 Serial VO Analyzer v
HARDWARE MAMAGER - localhostiiling_tcfiDigilent’210308956047 ? X
TclConsole = lessages Serial I'0 Links Serial VO Scans ? O

Q = = I B B o

unset xil newlinks

set_property TX_PATTERN {FEB3 3l-bit} [get_hw sic links -of cbjects [get_hw sic linkgroups {[LINEGROUE 0}]]
commit _hw 3ic [get_hw sic links -of_ cobjects [get_hw_sic linkgroups {LINEGROUF 0}]]

set_property BX_PATTEEN {FBEB3 31-bit} [get_hw sic links -of_ cbjects [get_hw_sic linkgroups {[LINEGROUF 0}]]
commit hw sic [get_hw sic links -of cbjects [get_hw_sic linkgroups [LINEGROUFE 0}1]]

set_property LOGIC.MGT_ERRCNT BESET CTEL 1 [get_hw 3ic links -of ckjects [get_hw sic linkgroupa {LINEGRCOUP _0}]]
commit_hw sioc [get_hw_3ic_links -of_objects [get_hw_sio_linkgroups {LINEGROUE _0}]]

set_property LOGIC.MGT _ERRCNT RESET CTEL 0 [get_hw sioc links -of_objects [get_hw_sioc linkgroups [LINEGRCUP 0}]]
commit_hw sic [get_hw sic_links -of objects [get_hw _sio linkgroups {LINKGRCUE 0}]]

set_property TEDIFFSWING {660 mV (0111)] [get_hw sic links -of_cobjects [get_hw sic linkgroups {[LINEGROUE 01]]
commit _hw 3ic [get_hw sic links -of_ cobjects [get_hw_sic linkgroups {LINEGROUF 0}]]

set_property LOGIC.MGI_ERRCNT BESET CTEL 1 [get_hw 3ic links -of objects [get_hw sic linkgroupa {LINEGROUF _0}]]
commit hw sic [get_hw sic links -of cbjects [get_hw_sic linkgroups [LINEGROUFE 0}1]]

set_property LOGIC.MGT_ERRCNHNT BESET CTEL 0 [get_hw 3ic links -of ckjects [get_hw sic linkgroupa {LINEGROUP _0}]]
commit_hw sioc [get_hw_s3ic_links -of_objects [get_hw_sio_linkgroups {LINEGROUE _0}]]

Flow Mavigator
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