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KC705 IBERT Overview

> Description

— The LogiCORE Integrated Bit Error Ratio (IBERT) core is used to create a
pattern generation and verification design to exercise the Kintex-7 GTX
transceivers. A graphical user interface is provided through the IBERT console
window of the ChipScope Pro Analyzer

» Reference Design IP
— LogiCORE IBERT Example Designs

— ChipScope Pro Analyzer
» ChipScope Pro Software and Cores User Guide (UG029)

& XILINX » ALL PROGRAMMABLE.
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ISE Software Requirement

> Xilinx ISE 14.3 software
— Apply

/ IS
\ N
Project Navigator
Felease Yersion: 14.3
Application Yersion: F40xd
Copyright © 1995-2012 Xilinx, Inc.
Al rights reserved, i' XILle

& XILINX » ALL PROGRAMMABLE.


http://www.xilinx.com/support/answers/52368.htm�

ChipScope Pro Software Requirement
> Xilinx ChipScope Pro 14.3 software

ChipScope Pro Analyzer

Releaze Version: 14.3
Application Werzion: P.40xd [Build 14300.12.277.13934]

Copyright [c] 1995-201 2 iling, Inc.
All rightz reserved.

CivpScope Pro & XILINX.
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Setup for the KC705 IBERT Designs

» Unzip the KC705 GTX IBERT Design Files (14.3 CES) to your C:\ drive
— Available through http://www.xilinx.com/kc705

i) WinZip Pro - kc705-ibert-rdf0103-14.3.zip ' =10l x|
File #&ckions Miew Jobs Options Help
D9V @aRE FO
Mame | Path | Modified | -
#licoregen.cgr ke705_ibert) 10/26/2012 10:35 AM
l!u'] Coreden.cgp k705 _jherth 71312012 4:06 PM e
| example_ibert_bank_115_116.bit k705 _jherth 10f26f2012 10:21 AM
!ﬂ example_ibert_bank_115_116.ngc k705 _jberth 10f26/2012 10:13 AM
I!ﬂ example_ibert_bank_115_116.pad kc705_iberth, 10/26/2012 10:19 AM
'.?‘:'ﬂexample_ibert_bank_l 15_116.pad.csv k705 _iberth, 10/26/2012 10:19 AM
IE] example_ibert_bank_115_116,pad.txt  kc705_jbert!, 10/26/2012 10:19 AM
!n'] example_ibert_bank_117_118.bit k705 _jberth 10/26/2012 10:37 AM
_I!_n'] example_ibert_bank_117_118.ngc k705 _jberth 10f26f2012 10:25 AM
l!u'] example_ibert_bank_117_1158.pad k705 _jherth 10/26/2012 10:36 AM
@l_a]example_il:uert_bank_l1?_118.|:|a|:|.|:5'-.f k705 _jherth 10f26f2012 10:36 AM ;I
Selected O files, O bytes Takal €0 files, 72,507KE 00 4

& XILINX » ALL PROGRAMMABLE.
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Hardware Setup

» Set S13 to 00101 (1 = on, Position 1 — Position 5)
— This enables JTAG configuration
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Hardware Setup

» Connect a Platform Cable
USB to the KC705

— Connect this cable to your
PC

& XILINX » ALL PROGRAMMABLE.



... =
KC705 GTX IBERT Design — Banks 117, 118



——————————.—.—..—.———.—————————..—H - ket
KC705 GTX IBERT Design — Banks 117, 118

> Open ChipScope Pro and select JTAG Chain —» USB Cable... (1)
> Click OK (2)

=10 |

File View |JTAGCHAIN Device Window Help

e r Senver Host Setting...
New Projeci JTAG Chain Setup..
JTAG Chainl & wjling Parallel Cahle..
®  Xilinx Platform USE Cable... <——“
] Digilent USE JTAG Cahle..
] Qpen Plug-in... ' f..—...\ \
Y
Close Cable 7
et Cahle Information \\J’

SRR Tl A Rl _h .- I -..Q £, T BB, % Dro
x|

ChipScope Pro Analyzer [new project]
? Flatform USE Cable Parameters
Fort: Speed:
s : LISB21/ESMOO00128F4FCCOT | » 12MHz |+ Blink Cahle LED

| 0%
e ﬁ Cancel

& XILINX » ALL PROGRAMMABLE.
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KC705 GTX IBERT Design — Banks 117, 118

> Click OK (1)

& iChipScope Pro Analyzer [new project] I -0 x|
Eile Niew JTAG Chain Device Window  Help
=8
|Hew Project :
JTAG Chain
N
\./‘f'-’
ChipScope Pro Analyzer
JTAG Chain Device Qrder
: Indesx Mame Device Mame IR Length | Device IDCODE | USERCODE
T — OjhyDevical HCTRIZET B 33851083 |
| ow

“ | Cancel Read USERCODES

& XILINX » ALL PROGRAMMABLE.
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KC705 GTX IBERT Design — Banks 117, 118

» Select Device — DEV:0 MyDevice0 (XC7K325T)... — Configure...

> Select <Design Path>\ready for_download\
example_ibert_bank_117_118.bit

ChipScope Pro Analyzer [new project] il

JTAG Configuration

File view JTAG Chain  Device Window Help

ﬁ UE‘JEM#QWEEEM@?R3‘35EF Renarre. . File: example_ihert_bank_117_118.hit
|HEWPHJ]ECI—I= Qﬂnﬁgwe Directory: CAkeT05_ihefiready_for_download
.;TASEﬁhDaril: NI Show IDCODE [ ] Partial Reconfiguration Bitstream

: evice ;
e : Show USERCODE
g S T T e [ ] Zlean previous project setting
Show JTAG Instruction Reaister Salect Mew File

L .|

v [ ] Impart Design-level COC File

IPScC

T T T T T e e e T T e e e e e e D e T e

FOTE: This operation cannot be undone.

Design-level COC File

[] Auta-create Buses

File:

Directory: CiAkey0a_iberweady_for_download

Select Mew File

] Cancel
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KC705 GTX IBERT Design — Banks 117, 118

» Select File — Open Project...
> Select <Design Path>\ready for_download\ibert_bank_117_118.cpj

=10] |

Q@_;jjl:hipﬁcupe Pro Analyzer [new project]

FEile view JTAG Chain Device Window Help

Bew Project
ﬁﬁﬂﬁp mﬁ;'ﬁ* <.

|

Save Project
Save Project As..  |oiCT7KI25T
Fage Setup... E

Bera . BERT k7 GTA1_0{IBERT k7 GT:) A
rint :
L nsole i
; N
S

Impoart...

o N7

ChipScope Pro

SN, T o Py Y o Y oY P Y Y Y P Y o Y Y o Y Y P Y o o Y o P Y o £ Y P o Y o o 1 1 o P o Y o Y o P o Y o o P P o Y o Y o Y o P o Y o o =
L T T T T T T T T T T T T T T T e D e e e e e

Feading file: Clikey05_iherready_for_downloadiexample_ibert_bank_117_118 hit I

& XILINX » ALL PROGRAMMABLE.



KC705 GTX IBERT Design — Banks 117, 118

> Click Yes on this Dialog

=10] |

Eile Niew JTAG Chain Device Window  Help

= |

q
k @ IBERT Console - DEV:0 MyDevice0 (XC7K325T) UNIT:1_0 MWBERT K7 GTX1_0 (IBERT K7 GTX)
x|
|’.'--'i§::
@? Froject settings do not match current corel Do youwantto set up the IBERT KT GTH core with settings from the current project?
Initic fes| [| Mo
Feading project file: CAkeT05_ikeriready_for_downloadibert_bank_117_118.cpj I

& XILINX » ALL PROGRAMMABLE.
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KC705 GTX IBERT Design — Banks 117, 118

> The line rate is 10.0 Gbps for all GTXs (1)
» All GTXs are in Near-End PCS loopback (2)

=10l |

Eile Niew JTAG Chain Device |[BERT_KYGTH Window Help
|P6_| NI &) JTAG Scan Rate: S e

@ IBERT Console - DEV:0 MyDevice0 (XC7H325T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX)

| MGT/BERT Settings | DRP Settings | Port Seings | R Margin Analysis |

i | omeove | omewovs | oomeoovio | oemoxovtt | omoxoviz | oomeooviz | o xovis | omoxovis |

? MGT Settings : . E
moTalias | om0 117 || oma_nr || emenr || emanr q o0 118 | ema_11s || omeiis || ome s |
Tile Locati..  GTH_X0¥8 GTH_HOYd GTH_XOY10 GTH_¥OY11 & GTH_¥0Y12 GTH_A0Y13 GTH_¥0Y14 GTH Y5 |
MGT Link..]  10.0 Gbps 10.0 Gbps 10.0 Ghps 10.0 Ghps 10.0 Ghps 10.0 Ghps 10.0 Gbps 10.0 Gbps
PLL Status OQPLLLOCKED QPLLLOCKED QPLLLOCKED QPLLLOCKED QPLLLOCKED OPLLLOCKED OPLLLOCKED QPLL LOCKED

Loopback. | |Mear-End . |»| [Mear-End .| w| [Mear-End .|| [MearEnd . |w| [Mear-End .|| [Near-End .|| [MearEnd . |w| [Mear-End .||

Channel ... Reset | Reset Reset || Raset * Reset | Feset | Reset Reset

THRX Re... |TXRe.. |RxRe.| TKRe. |Rx Re. | T Re. |RiRe.| TXRe. |RXRifly ¢ Re. . |RXRe. | THRe. |RXRe. | TxRe. RxRe | TxRe. [RxRe.|f3

Feading project file: CAkeT05_ikheriready_for_downloadiibert_bank_117_118.cpj I

Note: Bank 117, 118: SMA, SFP+, SGMII, LPC, HPC & XILINX » ALL PROGRAMMABLE.



KC705 GTX IBERT Design — Banks 117, 118

» TX Diff Output Swing = 850 mV
> TX Pre-Cursor =1.67 dB; TX Post-Cursor = 0.68 dB

_[of x|
Eile Niew JTAG Chain Device |[BERT_KYGTH Window Help

2@ | B ® O J1ac scenRate: Lo

i

k @ IBERT Console - DEV:0 MyDevice0 (XC7H325T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX)

| MGT/BERT Settings | DRP Settings | Port Seings | R Margin Analysis |

| | GTx_xovs GTH_A079 GTH_A0Y10 GTH_A0M 11 | GTH_#0Y12 GTH_A0Y13 GTH_K0Y14 GTH_¥0Y14

=T y —
THIRY Re.. mRe..ﬂRx Re..||T%Re...|R% Re..||T% Re...|R% Re..| % Re... [R% Re..| T Re.. |Rx Re..| T Re... |Rx Re...||TX Re.. |RX Re...| T Re...|Rx Re...| |4

T Polarit.. Ll [l Ll Ll L] L] Ll fisd
TA Errar ] | Inject || Inject || Inject || Inject || Inject ” Inject || Inject || Inject [_
T Difou.. (850 my (1. || (880 my i1 || [850mYV (1 |w| [850mv i1 |»| [B50my 1 |w| [B50mY 1. || (B80mY 1 |w| (B850 mY (1 |w|

T Pre-Cu. [1.67 0B (0. |w| [T6r 0B (0. |w| [T67dB 0. |w| [[67dE. |w| [{6rdB. |w| [167dB 0. |w]| [1.67d6 0. |w]| [1.67dB 0. |w] |

T« PostC. . [0.68 dB (0. |w| [0.68 0B (0. |w| [068dE (0. |w | [0.68 dB (0..|w| [0.68 dB (0. w | [0.68 dB 0...|w | [0.65 dB (0. w | [0.68 d5 (0. w]
R Palarit... L] L] ] N ] ] ol N

Terminati... |Program.. |w| [Program.. |w| |Prooram.. |w| [Program.. |« | |Program.. |w| |Prooram.. [« | |Prooram.. |« | [Program.. |[«|

Feading project file: CAkeT05_ikheriready_for_downloadiibert_bank_117_118.cpj I

& XILINX » ALL PROGRAMMABLE.



KC705 GTX IBERT Design — Banks 117, 118

» TX/RX Data Patterns are set to PRBS 31-bit (1)
» Click BERT Reset buttons (2)

=10l |

Eile Niew JTAG Chain Device |[BERT_KYGTH Window Help
r._| W 5 JTAG Scan Rate: S

1 -
k @ IBERT Console - DEV:0 MyDevice0 (XC7H3I25T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX) :

| MGT/BERT Settings | DRP Settings | Port Seings | R Margin Analysis |

i | _omoave | omexovs | emxovio || T xovid onixov12z || omxovia || emexovia | o xovis |
o MGT Settings

¢ BERT Settings

T Data P._|[PRES 31-... |« | [PRES 31-... |« | [FRES 31-.. |« | [FRES 31-.. |« | [FRES 31-..| = | [FRES 31-.. || [FRES 31-...| | [FRES 31-... | ¥ |
Ry Data P |[FRES 31-.. [« ] [FRES 31-.. || [FRES 31-.. |« | [FRES 31-.. || [PRES 31-..| | [FRES 31-... |« | [FRES 31-.. |« | [FRES 31-.. ||

R Bit Err... 2.002E-001 2.003E-001 1.920E-001 4 F35E-010 1.671E-001 1.673E-001 2.012E-001 1.931E-001 L]

Fx Receiy... 1.693E012 1.694E012 1.695E012 1.696E01 2 1.B9EEDT 2 1.697E0T 2 1.698E012 1.699E012

R Bit Err... 3.389E011 3.393E011 3.254E011 7.BE0EDOZ 2.835E011 2.839E011 3.418E011 3.281E011

BERT Re...l] Reset Feset Feset Feset Feset Feset Feset Feset ]
Feading project file: CAkeT05_ikheriready_for_downloadiibert_bank_117_118.cpj I I

¢

& XILINX » ALL PROGRAMMABLE.



KC705 GTX IBERT Design — Banks 117, 118

» View the RX Bit Error Count (1)
» Close ChipScope Pro Analyzer and cycle KC705 board power

=10l |

Eile Niew JTAG Chain Device |[BERT_KYGTH Window Help
r._| W 5 JTAG Scan Rate: S
i

k @ IBERT Console - DEV:0 MyDevice0 (XC7K325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K7 GTX) :

| MGT/BERT Settings | DRP Settings | Port Seings | R Margin Analysis |
| |

o MGT Settings

GTX XOYE | G x0ve | oTxovio || G xovii

|_omoaviz | enoavis | emoxovid | omoxovis |

¢ BERT Settings

T#Data P.. [PRES 31-... |« | [PRES 31-... |« | [FRES 31-.. |« | [FRES 31-.. |« | [FRES 31-..| = | [FRES 31-.. || [FRES 31-...| | [PRES 31-...| v |

Ry DataP.. [FRES 31-. | v | [FRES 31-. |« | [FRES 31-.. || [PRES 31-.. [+ | [PRES 31-.. || [PRES 31-.. |« | [FRES 31-.. | v| [FRES 31-.. | v |

R Bit Err... JA45TE-013 JATIE-013 3.483E-013 3494E-013

F¥ Recepy..  2.883E012 2.880E012 2871E012 2.862E012 2.860E012

3496E-013

3.507E-013
2851E012

3818E-013

2.843E012

3.520E-013

2841E012

R Bit Err... 0.000E000 0.000EOOQ 0.000E000

0.000E000 0.000E0QQ

0.000E000

0.000E0O0

0.000EQQO

BERT Re... Reset Feset Feset

Feset

Reset ER_n_aaet_

Feset 1 Feset

Feading project file: CAkeT05_ikheriready_for_downloadiibert_bank_117_118.cpj

& XILINX » ALL PROGRAMMABLE.
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Create IBERT CORE Generator Project

» Open the CORE Generator

Start —» All Programs — Xilinx Design Tools — ISE Design Suite 14.3 —»
ISE Design Tools — 32-bit Tools -» CORE Generator

> Create a new project; select File — New Project

I xilink CORE Generator - No Project | -0 x|

D I (s
¥ openfroject o feme | logiCSRE Xilinx CORE Generator
Close Project hr ik | Yersion | Skatus | License | Yendar | Library I: .5" .
Recent Projects g
] sove s There is no project open.
Save s, ., i You may browse the IP Catalog but you will not he able to
ng generate any cores until you open or create a project.
:] Preferences. ..
Exit Chrl+ Copyright {c) 1995-2012 ¥ilinx, Inc. All rights reserved,
T O T ESre s T s |
[ |~ Math Functions
[ |7 Memaries & Storage Elements
[+~ Standard Rus Iokerfares =
Search IP Catalog; I Clear
[ all 1P versions [T only IP compatible with chosen part
Mews Project | Park: Unset | Design Enkry: Unset |_j &

& XILINX » ALL PROGRAMMABLE.
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Create IBERT CORE Generator Project

2|
| ceneration M |
= S - > Create a projectin a
peuce  [erkazst = new directory named:
o = ~ ke705_ibert
> Select Part
> Set the Part (as
seen here):
— Family: Kintex7
— Device: xc7k325t
— Package: ffg900
— Speed Grade: -2
> Select Generation
ok Cancel Apply Help }L

& XILINX » ALL PROGRAMMABLE.
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Create IBERT CORE Generator Project

#® Project Options

—Flow

2l

{* [Diesign Entry I'u'erilu:ug j
™ Cuskom Qukput Products

Flease refer to the online help For infarmation about compiling behavioral
models using compxlib and using WED (verilog) templates.

—Flow Settings
Yendor IOther j
Metlist Bus Format IB::n:m}- j
—Simulation Files
—Preferred Simulation Model —Preferred Language
{* Behavioral ) WHDL
™ Structural ¥ yerjlog
" pMone
—Other Qutput Products
v a5y Svmbol File
(0] 4 Zancel Apply Help ;
4

> Select Verilog
» Click OK

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for Banks 115, 116

> Select the IBERT 7 Series GTX (ChipScope Pro - IBERT), Version
2.02.a

® Xilinx CORE Generator - C:\kc705_jbert',coregen.cgp = |I:I|£|
File Project Wiew Manage IP Help
IP Catalog g X -

‘Wiew by Funckion Wiew by Mame |

IBERT7 ©

(SR
o
Marme i I Wersion | Status | License | Yendor | Library I;I Iﬂg’C A = e
= — Series GTX broec
-7 Debug & verification
Loy . . : " ; =
o I*\i A1 Bus Functional Model 2.1 Pre-Production xilime.com i (Ch |pScopE
[= 7 Debug
47 ATCZ (ChipScope Pro - Agilent Trace Core 29 1.05.a  Production xilime.com  ip Prﬂ et
:i Ax1 Chipscope Monitor 3.04.a  Pre-Production xilime,com  ip
- A IBERT 7 Seties GTH (ChipScope Pro - IBERT) wiline, com I B E R I )

’ {IBERT 7 Series GTX (ChipScope Pro - IBERT)

Z2.00.a

20z.a

Production

xiline, com

- A IBERT Sparkané GTP (ChipScope Pro - IRERT) wilime.com ip This core is supported at skatus Production by
- Al IBERT MirtexS GTx (ChipScope Pro - IBERT) 2.01.a wilim,com - ip wour chosen part,
- Al IBERT Mirtexa GTH (ChipScope Pro - IRERT) 2.03.a wilim,com - ip
- 0 IBERT Wirkexs GTX (ChipScope Pro - IBERT) 2.06.a zilire.com ip Information
o Al TCON (ChinScone Pro - Tobeorated Contralse’ 1.06.a  Produckion Yllm_mm_m_;l Core bype: IBERT 7 Series GT*
Search IP Catalog: I lear (ChipScope Pro - IBERT)
) ) : Version: 2.02.a
[T all 1P versions [ cnly IP compatible with chosen part R i N, ;I

” Part; xc7k3Z5E-2FFg200 |Design Enkry: Werilog |_j 4

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for Banks 115, 116

> Right click on the IBERT Kintex7 GTX (ChipScope Pro - IBERT),
Version 2.02.a

— Select Customize and Generate

® xilink CORE Generator - C:ikc705_jbertcoregen.cgp O] x|
File Project Miew Manage IP Help
IP Catalog B X &

Yigw by Funckion Wiew by MName | . . . Iﬂ !C"ﬁﬂ,{ IBERT 7 @
arme £ I Wersion | Status | License | Yendor | Library I:I g » P'
['] i Debug & Werificakion Serles G-rx ok
\'u' Axl Bus Functional Model 2.1 Pre-Production wilim,com ip (Ch |pSc0pE
E} / Debug
\"’q ATCZ (ChipScope Pro - Agilent Trace Core 2) 1.05.8  Produckion wilim,com ip Prﬂ -
:?L &%1 Chipscope Monikor 3.04.a  Pre-Produckion wilim,com ip I B E RT)
J IBERT 7 Series GTH (ChipScope Pro - IBERT)

; E{: Customize and Generate |
o f {IBERT 7 Series GTx (ChipScope Pro - IBERT)

J IBERT Spartant GTP (ChipScope Pro - IBERT) Eﬁ Customize the IF, and Generate the selected output products his core is supported at status Production by

Jf IBERT WirkexS GTx (ChipScope Pro - IBERT) = our chosen part,
[ TEERT ¥irtexs GTH (ChipScope Pro - IBERT) 5 Answer Records
8 TR e G (ChipScope Pro - IBERT) | [=] Data Sheet nformation
L ICON fChinSeone Pro - Tnbearabed Conteoller @ rsior T ki Core bype: IBERT 7 Series GTY
Search IP Catalog; I . (ChipScope Pra - IBERT)
f — e C— |
) ) . Ve sian: 2.02.a
[ &l IP versions [ only IP compatible with chosen part SR i N, ;I

” Part; xc7k3Z5E-2FFg200 |Design Enkry: Werilog |_j &

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for Banks 115, 116

¥ IBERT 7 Series GTX {ChipScope Pro - IBERT) ' & |E||5|

» Make the following
settings: gC7E IBERT 7 Series GTX

(Chipscope Pro = IBERT) #ilitx.comip:chipscope_ibert 7series_ghe2.02.5
— Component name: -

Carnponent Marme I bert_bank_115_116 &l

ibert_ban k_1 1 5_1 1 6 Board Configuration Settings IUser Defined j
— Setthe GTX Naming Style .. oeoem

to . M GT m n When using ISE, enable 'Generate Bitstream using ISE tools' checkbox
™ Generate Bitstream using ISE Taols
— Set the System Clock When using Yivado, source the generated v_rdi_implement. tcl

—System Design

) Frequency 200 ™ add RXOUTCLE probe
Pin Input standard: LVDS smnamngstle  [vaTmn x| ex MeTo_113 / MGTREFCLD_113
P Pin Location: AD12 - System Clack

M Use Bxternal clock source

* N Pin Location: AD11 I Enable DIff Term
- . Fraguency Iggg MHz
« Silicon Version: - i Locaton [
General ES M Pin Lacation [s011
Pin Input Standard ILVDS j

> Click Next

—Silicon Version

Silicon Version IGeneraI ES j

b 4
4| | 3
Datasheat | = Back | Page 1 of 5 Hesxt = | Generate | Cancel | Help |

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for Banks 115, 116

>» Make the following
settings:

— Select: Independent
TX/RX User Clocking

— No. of Quads: 2

— Select: QUAD 115 and
QUAD 116

— Max Rate (Gbps): 5.00
— Refclk (MHz): 100.000
— GTX Count: 8

> Click Next

¥ IBERT 7 Series GTX {ChipScope Pro - IBERT)

Documents  Wiew

=101

IBERT 7 Series GTX

i PL
W5 (ChipScope Pro - IBERT)

—GT clocking mode selection

{~ Dependent TX/Rx¥ User Clocking (Quad Based Protocal Selection)

& Independent TX/RxX User Clocking (GT based protocol selection - Upto 4 Quads)

Mo, of Quads |2 x|
Select Quad JouaD 115 =l
Salect Quad JquaD 115 =]

m

Murnber of Protocols

—Line rate settings

| Protocol |Max Rate (Gbps) |Data Width | Refclk (MHz) | GT count | Quad PLL

IIName Protocol

j|5.nu |4|:| jllDD.DDD j|8

| =

Il Custom_1

—GTHs Resources
GT¥s count g
BUFG count 15

|

Datasheat |

= Back | Page 2 of 4 Hesxt = | Generate | Cancel |

#ilitx.comip:chipscope_ibert 7series_ghe2.02.5

-

>

Help |

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for Banks 115, 116

=01
» Set Banks 115 and 116 ‘ )

Documents | Wiew

to: giC: P! IBERT 7 Series GTX

(Chipscope Pro = IBERT) giling. com:ip:chipscope_ibert_7series_gh::2.02.3
— Custom 1/5.00 Gbps HemReRm—————

Assign GTXs 1o a protocol M

L]
) C I ICk N ext Sl Protocol Selected
Location
MGETO_115 Custom 1/ 5.00 Ghps LI
MGTL_115 Custom 1 /5,00 Ghps i
METZ_115 Custom 1 /5,00 Ghps i
MGTZ_115 Custom 1/ 5.00 Ghps =
METO_116 Custom 1 /5,00 Ghps i
MGTL_116 Custom 1 /5,00 Ghps i
MGTZ2_116 Custom 1 /5,00 Ghps =
MGT3_116 Custom 1/ 5.00 Ghps |
Custom_1
Totals (GTs): 8ofs

b 4
4| | 3
Datasheat | = Back | Page 3 of 5 Hesxt = | Generate | Cancel | Help |

& XILINX » ALL PROGRAMMABLE.




.. =
Create IBERT Design for Banks 115, 116

= ]
» Set Banks 115 and 116

Refclk Sources to: 1giC P! IBERT 7 Series GTX
: (Chipscope Pro = IBERT) gilinx.com:ip:chipscope_ibert_7series_gh::2.02.3
— MGTREFCLK1 115 :

—Select Reference Clock sourcefs =

[ GTH Linerate Fefrlk Refclk Quad
) C I ICk N eXt Location Frotacol (Ghps) Hz Saurce PLL
MGTO_115 Custom_1 5.00 100,000 |MGTREFCLK 115 =1 v
| | | | J
MGT1_115 Custom_1 5.00 100,000 |MGTREFCLK1 115 =l v
| | | | J
MGT2_115 Custom_1 5.00 100,000 |MGTREFCLK 115 =l v
| | | | J
MGT3_115 Custom_1 5.00 100,000 |MGTREFCLKL 115 =l v
| | | | J
| MGTO_116 | Custom_1 | soo | ioono0 JmGTREFCLk: 135 =l I+
| MGT1_116 | Custom_1 | soo | ioono0 JwGTReFcika 115 =l #
| MGTZ_116 | Custom_1 | soo | ioon00 JmGTrReFcikl 115 =l I
MGT3_116 Custom_1 5.00 100,000 [MGTREFCLKT 115 - v
= v

b 4
4| | 3
Datasheat | = Back | Page 4 of 5 Hesxt = | Generate | Cancel | Help |

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for Banks 115, 116

i R IaTE
) CIICk Generate Documents  Wiew

IBERT 7 Series GTX
(Chipscope Pro = IBERT) #ilitx.comip:chipscope_ibert 7series_ghe2.02.5

-

lagiC 1P

—IBERT Design Summary

Compaonent Name : ibert_bark_115_116
Murmber of Protocals : 1

System Clock Source : External (P Pin: AD12)
System Clock Frequency : 200 MHz

BLIFG count : 17

GTX count a

IMRCH count: 1

Refclk sources : il

Board Configuration Settings : Liser_Defined

b 4
4| | 3
Datasheat | = Back | Page 5 of 5 et = | Generate | Cancel | Help |

& XILINX » ALL PROGRAMMABLE.




Create IBERT Design for Banks 115, 116
» After the IBERT core 2| x|

The fFollowing files were generated for ‘ibert_bank_115_118"in directory Cikc?05_ibert), =

finishes generating,
XCO0 file generator:
CI ick C Iose O n the Generate an XCO File For compatibility: with legacy Floves,
. . s ihert_bank_115_116.xco
Readme File window

Creates an implementation netlist:
Creates an implementation netlisk for the IR

» example_jbert_bank_115_116.hit

» example_jbert_bank_115_116,pad

» example_ibert_bank_115_116.pad.csw

# example_jbert_bank_115_116.pad.kxk

s ihert_bank_115_116/example_designfexample_jbert_bank_115_116.v e
s ihert_bank_115_116/example_designfexample_jbert_bank_115_116_hb,v

s ibert_bank_115_116/example_design/fibert_bank_115_11&6_top.ucf

# ihert_bank_115_11a/implement/chipscope_icon_1.xoa

# hert_bank_115_116/implement fcoregen, cop

s ihert_bank_115_116/implement/example_implement_ibert_bank_115_116.prj
s ibert_bank_115_11&fimplementexample_implement_ibert_bank_115_116&,xsk
# ihert_bank_115_116/implement fimplement. bat

« hert_bank_115_116/implement fimplement. sh

s ibhert_bank_115_116.ngc

sibert_bank_115_116.v

¢ ihert_bank_115_116,vea

Creates an HDL instantiation template:
Creates an HOL inskantiakion template For the IR, LI

Close Help |

& XILINX » ALL PROGRAMMABLE.
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e AR
Create IBERT Design for Banks 117, 118

> Select the IBERT 7 Series GTX (ChipScope Pro - IBERT), Version
2.02.a

® Xilinx CORE Generator - C:\kc705_jbert',coregen.cgp | = |I:I|£|

File Project Wiew Manage IP Help

IF Catalog g X =
Yiews by Funckion Yiew by Mame | i {:.‘:ﬁj}?\[ IBERT 7 Q
Marne i I Wersion | Skatus | License | Yendor | Library I;I Iﬂg . = M
- e Series GTX broec
-7 Debug & verification
> {;" A1 Bus Functional Model 2.1 Pre-Production xilime.com i (Ch ipScope
=k~ Debug
47 ATCZ (ChipScope Pro - Agilent Trace Core 29 1.05.a  Production xilime.com  ip Prﬂ et
:i Ax1 Chipscope Monitor 3.04.a  Pre-Production xilime,com  ip | I B E R
- A IBERT 7 Seties GTH (ChipScope Pro - IBERT) 2.00.a wilim,com ip T)
" {IBERT 7 Series GTH (ChipScope Pro - IBERT) : Production il corm
- 4F IBERT Spartana GTP (ChipScope Pro - IRERT) 2.02.a wilime.com ip This core is supported at skatus Production by
- Al IBERT MirtexS GTx (ChipScope Pro - IBERT) 2.01.a wilime.com i wour chosen part,
- IBERT Wirtexd GTH (ChipScope Pro - IBERT) 2.03.a wilime.com ip -
Seatch IP Catalog: I Clear Information _
_ Care bype: IBERT 7 Series QTa
[ all 1P versions [ cnly IP compatible with chosen part (ChipScope Pro - IBERT)
" ProjectP 1] 1P Catalng Sene  mEe [

” Part; xc7k3Z5E-2FFg200 |Design Enkry: Werilog |_j 4

& XILINX » ALL PROGRAMMABLE.



.. =
Create IBERT Design for Banks 117, 118

» Right click on the IBERT Kintex7 GTX (ChipScope Pro - IBERT),
Version 2.02.a
— Select Customize and Generate

® xilink CORE Generator - C:ikc705_jbertcoregen.cgp -0 x|

File Project Wiew Manage IP Help

IP Catalog B X &
Wiew by Funckion Yiew by Mame | i C‘ "rR,{ IBERT 7 @
arme £ I Wersion | Status | License | Yendor | Library I:I m.g b S G.rx Pm =
['] i Debug & Werificakion Erles
é} I\-,‘- EKIbBus Functional Model 2.1 Pre-Production wilim,com ip (ChlpScﬂpE
ebug
] \"’q ATCZ (ChipScope Pro - Agilent Trace Core 2) 1.05.8  Produckion wilim,com ip Prﬂ -
J  AxI Chipscope Maonikar 3.04.a  Pre-Produckion wilim,com ip
g = IBERT)

J IBERT 7 Series GTH (ChipScope Pro - IBERT) . ;
= , 'IE-EFT 7 Series GTH (Chipacope Pro - IEERT) ?{: Customize and Generate

:i IEERT Spartans GTP (ChipScope Pro - IBERT) 'ﬂ: Cuskomize the IP. and Generate the selected output products his core is supported at status Production by

:i IBERT WirtexS GTH (ChipScope Pro - IBERT) - our chosen part,
g IEERT Wirtext GTH (ChipScope Pro - IBERT) 'é_f) Answer Records

el IE o] [2] Data Sheet nformation
= . ; Core bype: IBERT 7 Series QTx
=% Version Information
[ &l IP versions Eb (ChipScope Pra - IBERT)
¥y ; » Y sian: 2.02.a
w PrD]EEt IP . IP Catall:lg T mmkiFimu wailimns e i mbi—————— ik ;I

” Part; xc7k3Z5E-2FFg200 |Design Enkry: Werilog |_j &

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for Banks 117, 118

¥ IBERT 7 Series GTX {ChipScope Pro - IBERT) ' & |E||5|

» Make the following
settings: gC7E IBERT 7 Series GTX

(Chipscope Pro = IBERT) #ilitx.comip:chipscope_ibert 7series_ghe2.02.5
— Component name: -

Carnponent Marme I bert_bank_117_118 &l

ibert_ban k_1 1 7_1 1 8 Board Configuration Settings IUser Defined j
— Setthe GTX Naming Style .. oeoem

to . M GT m n When using ISE, enable 'Generate Bitstream using ISE tools' checkbox
™ Generate Bitstream using ISE Taols
— Set the System Clock When using Yivado, source the generated v_rdi_implement. tcl

—System Design

) Frequency 200 ™ add RXOUTCLE probe
Pin Input standard: LVDS smnamngstle  [vaTmn x| ex MeTo_113 / MGTREFCLD_113
P Pin Location: AD12 - System Clack

M Use Bxternal clock source

* N Pin Location: AD11 I Enable DIff Term
- . Fraguency Iggg MHz
« Silicon Version: - i Locaton [
General ES M Pin Lacation [s011
Pin Input Standard ILVDS j

> Click Next

—Silicon Version

Silicon Version IGeneraI ES j

b 4
4| | 3
Datasheat | = Back | Page 1 of 5 Hesxt = | Generate | Cancel | Help |

& XILINX » ALL PROGRAMMABLE.




.. =
Create IBERT Design for Banks 117, 118

>» Make the following
settings:

— Select: Independent
TX/RX User Clocking

— No. of Quads: 2

— Select: QUAD 117 and
QUAD 118

— Max Rate (Gbps): 10.00
— Refclk (MHz): 125.000
— GTX Count: 8

> Click Next

¥ IBERT 7 Series GTX {ChipScope Pro - IBERT)

Documents  Wiew

=101

IBERT 7 Series GTX

i PL
W5 (ChipScope Pro - IBERT)

—GT clocking mode selection

{~ Dependent TX/Rx¥ User Clocking (Quad Based Protocal Selection)

& Independent TX/RxX User Clocking (GT based protocol selection - Upto 4 Quads)

Mo, of Quads |2 x|
Select Quad JouaD 117 =l
Salect Quad JquaD 118 =]

m

Murnber of Protocols

—Line rate settings

| Protocol |Max Rate (Gbps) |Data Width | Refclk (MHz) | GT count | Quad PLL

|narne Pratacol ]|10.00 [40  xf125.000 e jy
IlCust:m_l ‘
—GTHs Resources

GT¥s count g

BUFG count 15

|

Datasheat |

= Back | Page 2 of 4 Hesxt = | Generate | Cancel |

#ilitx.comip:chipscope_ibert 7series_ghe2.02.5

-

>

Help |

& XILINX » ALL PROGRAMMABLE.




.. =
Create IBERT Design for Banks 117, 118

=I5
» Set Banks 117 and 118 ‘ ’

Documents | Wiew

IBERT 7 Series GTX

to: <" (ChipScope Pro - IBERT)
Ip cope ro = ¥iling.com:ip:chipscope_ibert_7series_gt:2.02.3
— Custom 1/ 10.00 Gbps HemReRm—————

Assign GTXs 1o a protocol M

L]
) C I ICk N ext Sl Protocol Selected
Location
MGETO_117 Custom 1/ 10,00 Ghps LI
MGTL_117 Custom 1/ 10,00 Ghps i
MGETZ2_117 Custom 1 /10,00 Ghps i
MGT3_117 Custom 1/ 10,00 Ghps =
MGTO_118 Custom 1/ 10,00 Ghps i
MGTL_ 118 Custom 1/ 10,00 Ghps i
MGTZ2_118 Custom 1/ 10,00 Ghps =
MGTZ_ 118 Custom 1/ 10,00 Ghps |
Custom_1
Totals (GTs): 8ofs

b 4
4| | 3
Datasheat | = Back | Page 3 of 5 Hesxt = | Generate | Cancel | Help |

& XILINX » ALL PROGRAMMABLE.




.. =
Create IBERT Design for Banks 117, 118

= ]
» Set Banks 117 and 118

Refclk Sources to: 1giC P! IBERT 7 Series GTX
: (Chipscope Pro = IBERT) gilinx.com:ip:chipscope_ibert_7series_gh::2.02.3
— MGTREFCLKO 117 :

—Select Reference Clock sourcefs =

[ GTH Linerate Fefrlk Refclk Quad
) C I ICk N eXt Location Frotacol (Ghps) Hz Saurce PLL
[ maTo 117 | Custom_1 | tooo | 125000 [mGTREFCLKO 117 =l v
[ maTi 117 | Custom_1 | tnoo | 125000 [mGTREFCLKO 117 = v
| mGT2 117 | Custom_1 | tooo | 125000 [mGTREFCLKD 117 =l v
| mGT3 117 | Custom_1 | oo | 125000 [wmGTREFCLKD 117 = v
MGTO_118 Custom_1 10.00 125,000 |MGTREFCLKD 117 - I
| | | | | |
| MGT1_118 | Custom_1 | om0 | 125000 JmGTREFCLko 117 =l #
| MGTZ_118 | Custom_1 | om0 | 125000 [mGTReFcLko 117 =l I
| MGT3_118 | Custom_1 | om0 | 125000 [mGTREFCLko 117 =l 7

b 4
4| | 3
Datasheat | = Back | Page 4 of 5 Hesxt = | Generate | Cancel | Help |

& XILINX » ALL PROGRAMMABLE.
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Create IBERT Design for Banks 117, 118

i R IaTE
) CIICk Generate Documents  Wiew

IBERT 7 Series GTX
(Chipscope Pro = IBERT) #ilitx.comip:chipscope_ibert 7series_ghe2.02.5

-

lagiC 1P

—IBERT Design Summary

Compaonent Name : ibert_bark_117_118
Murmber of Protocals : 1

System Clock Source : External (P Pin: AD12)
System Clock Frequency : 200 MHz

BLIFG count : 17

GTX count a

IMRCH count: 1

Refclk sources : il

Board Configuration Settings : Liser_Defined

b 4
4| | 3
Datasheat | = Back | Page 5 of 5 et = | Generate | Cancel | Help |

& XILINX » ALL PROGRAMMABLE.




Create IBERT Design for Banks 117, 118
» After the IBERT core 2| x|

The fFollowing files were generated for ‘ibert_bank_117_118"in directory Cikc?05_ibert), =

finishes generating,
XCO0 file generator:
CI ick C Iose O n the Generate an XCO File For compatibility: with legacy Floves,
. . s ihert_bank_117_115.xco
Readme File window

Creates an implementation netlist:
Creates an implementation netlisk for the IR

» example_jbert_bank_117_115.hit

» example_jbert_bank_117_118.pad

» example_ibert_bank_117_113.pad.csv

# example_jbert_bank_117_118.pad.kxk

s ihert_bank_117_118/example_designfexample_jbert_bank_117_118.v e
s hert_bank_117_118/example_designfexample_jbert_bank_117_115_bb,v

s ibert_bank_117_118/example_design/ibert_bank_117_115_top.ucf

# ihert_bank_117_118/implement/chipscope_icon_1.xoa

# hert_bank_117_11&/implement /coregen, cop

s hert_bank_117_118/implement/example_implement_ibert_bank_117_113.prj
s ibert_bank_117_118fimplementexample_implement_ibert_bank_117_118,xst
# ihert_bank_117_118/implement fimplement, bat

« hert_bank_117_11&/implement fimplement. sh

s ibhert_bank_117_113.nac

sibert_bank_117_118.v

#ihert_bank_117_1158,vea

Creates an HDL instantiation template:
Creates an HOL inskantiakion template For the IR, LI

Close Help |

& XILINX » ALL PROGRAMMABLE.
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e AR
Optional Testing with User Provided Hardware

» SMA Cables

— Part number:
72D-3251-3251-00610A

» SMA Quick connects

— RADIALL
— Part number: R125791501
— Available or

& XILINX » ALL PROGRAMMABLE.


http://www.rosenbergerna.com/�
http://www.newark.com/jsp/search/productdetail.jsp?SKU=97K9259�
http://avnetexpress.avnet.com/store/em/EMController/Connector-RF/Radiall/R125791501/_/R-1736433/A-1736433/An-0?action=part&catalogId=500201&langId=-1&storeId=500201&listIndex=-1�

e AR
Optional Testing with User Provided Hardware

» Connect Optical
Loopback Adapter

— SFP Loopback Adapter,
5.0 db Attenuation

— Part#

& XILINX » ALL PROGRAMMABLE.


http://www.molex.com/�
http://www.molex.com/webdocs/datasheets/pdf/en-us/0747650904_IO_CONNECTORS.pdf�

e AR
Optional Testing with User Provided Hardware

> For testing Banks 115 and
116:

> PCle Testing Hardware:

— HiTechGlobal PCI Express
Test & SeriallO Expansion
Module

pepi—2
P IJ i
T als

— 16 SMA cables required
— Requires power supply,
either:

* 4-pin Peripheral power
connector from ATX power
supply

— Or:
» HiTechGlobal

=)
%".'
o0
Y
0
g%
=y
Em
G O
O @
=T
=8
I
-
ESL)

=

i

Z 31

& XILINX » ALL PROGRAMMABLE.


http://hitechglobal.com/Accessories/PCIExpress_Test_Board.htm�
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S =
Testing Banks 115 and 116 with Optional User
Provided Hardware



Testing Banks 115 and 116 with Optional User
Provided Hardware

» Connect SMA
Cables:

— TXO0 P/N to RX0 P/N,
TX1 P/N to RX1 P/N,
etc.

> Insert KC705 into
PCle slot

» Connect the KC705
and HiTechGlobal
power supplies

> Power up the KC705
and HiTechGlobal
boards

& XILINX » ALL PROGRAMMABLE.



e AR
Testing Banks 115 and 116 with Optional User

Provided Ha

rdware

> Open ChipScope Pro and select JTAG Chain —» USB Cable... (1)
> Click OK (2)

-0 x|
File View |JTAGCHAIN Device Window Help
-] r Server Host Setting...
New Projeci JTAG Chain Setup..
JTAG Chainl o wjliny parallel cable...
®  ilink Platform USE Cable... <——“
] Digilent USE JTAG Cahle..
] Qpen Plug-in... ' f..—...\ \
F
Close Cable s 5
et Cahle Information \\JI
M (7) Auto Core Status Poll _n h c
: H B A, A, B, 7%
Hl ChipScope Pro Analyzer [new project] ﬂ
Cr | Flatform LSE Cahle Parameters
Fort: Speed:
g LISB21/ESHON001 28F4FCCOT | » 12 MHz Blink Cahle LED
| 0%
e ﬁ Cancel

& XILINX » ALL PROGRAMMABLE.



e AR
Testing Banks 115 and 116 with Optional User

Provided Hardware

> Click OK (2)

_|of x|
Eile Niew JTAG Chain Device Window  Help
= |
|Hew Project :
JTAG Chain
N
O‘
ChipScope Pro Analyzer ﬂ
JTAG Chain Device Qrder
: Indesx Mame Device Mame IR Length | Device IDCODE | USERCODE
T — OjhtyDrevicel HCTRIZET B 33851083 |
| ow
“ | Cancel Read USERCODES

& XILINX » ALL PROGRAMMABLE.



e AR
Testing Banks 115 and 116 with Optional User
Provided Hardware
» Select Device —» DEV:0 MyDevice0 (XC7K325T)... » Configure...

> Select <Design Path>\ready for_download\
example_ibert_bank_115_116.bit

ChipScope Pro Analyzer [new project] il

JTAG Configuration

File view JTAG Chain  Device Window Help

ﬁ E UE:"\'“DM#EJ Bwtelfin'}ﬁ} ?Kﬂﬂ'j? Rename... File: example_ihert_bank_115_116.hit

i"ilﬂl-'”’"'iﬂﬂ—I : Configure... Directory; Chke708_iberiready for_downlozad
iTASEihﬂarin: Devicel (XCTHIZET) Show IDCODE [ | Partial Reconfiguration Bitstream

: evice :

K&Dé Consale Show USERCODE

Show Configuration Status [ ] Zlean previous project setting

Show JTAG Instruction Reaister
Fra* | L1

<,

v [] Import Design-level CDC File

MOTE: This operation cannot be undone.
Design-level COC File

Select Mew File

[] Auta-create Buses

File:

Directory: CiAkey0a_iberweady_for_download

A T T e e e e e e e e e e e e .
T T T T T e e e T T e e e e e e D e T e

Select Mew File

] Cancel




e AR
Testing Banks 115 and 116 with Optional User

Provided Hardware

» Select File - Open Project...
> Select <Design Path>\ready for_download\ibert_bank115_116.cpj

=10] |

Q@_;jjl:hipﬁcupe Pro Analyzer [new project]

FEile view JTAG Chain Device Window Help

Bew Project
ﬁﬁﬂﬁp mﬁ;'ﬁ* <.

|

Save Project
Save Project As..  |oiCT7KI25T
Fage Setup... E

Bera . BERT k7 GTA1_0{IBERT k7 GT:) A
rint :
L nsole i
; N
S

Impoart...

o N7

ChipScope Pro

SN, T o Py Y o Y oY P Y Y Y P Y o Y Y o Y Y P Y o o Y o P Y o £ Y P o Y o o 1 1 o P o Y o Y o P o Y o o P P o Y o Y o Y o P o Y o o =
L T T T T T T T T T T T T T T T e D e e e e e

Feading file: Cikey0a_iherready_for_downloadiexample_ibert_hank_115_116 hit I

& XILINX » ALL PROGRAMMABLE.



e AR
Testing Banks 115 and 116 with Optional User

Provided Hardware

> Click Yes on this Dialog

=10] |

Eile Niew JTAG Chain Device Window  Help
"|i

1 @ IBERT Console - DEV:0 MyDevice0 (XC7K325T) UNIT:1_0 MVIBERT K7 GTX1_0 (IBERT K7 GTX) :

Chipscope Pro Analyzer - IBert KTGTX Project Settings ﬂ

?f Froject settings do not match current corel Do youwantto set up the IBERT KT GTH core with settings from the current project?

Initic es| || mo

s EISTTIeItUe{tie e o yale (e ia eI e e s le (s i e e e le e eIt e e e le (e i e e e e (e ie eI e e e le (e i e e ale (e ia e i Ta e e le (el e e ale (e ie eIt e e (e i e e e e (e ia eI Te e s le (e i e ey le i e eI Te e s le (el e e e e (e ie eI Te e e le (e i e e ale e eI e e e (e i e e e le (e ia eI Ta e e le (el e e e le e ie e i e e el e ie e ey le (e ia eI Te e s ie (e i e e ale (e ie eIt e e (e i e e ale (e ia et Te e e ie (e i e e e e e A L= e e e ie (el e e iale el e e e e et

Feading project file: CAkeT05_ikheriready_for_downloadiibert_bank_115_116.cpj I

& XILINX » ALL PROGRAMMABLE.



e AR
Testing Banks 115 and 116 with Optional User
Provided Hardware

> The line rate is 5.0 Gbps for all GTXs (1)

=10l |

Eile Niew JTAG Chain Device |[BERT_KTYGTH Window Help
2@ | B @ O J1ac scenRate: Lo

i @ IBERT Console - DEV:0 MyDevice0 (XC7K325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K7 GTX)

| MGT/BERT Settings | DRP Settings | Port Setings | R Margin Analysis |

| L_onoovn | omexovt | emexovz || omxova | emaove | omoamys | omoxave | emoxove |
% MGT Settings

MGTAlias | oTx0_115 || oma_ns || emans || oma s 6TXO_116 || OTXI_116 | OD@116 | oma_iie |
Tile Locati. GTH_XOYD GTH_XOY1 GTH_X0Y2 BT XOY3 GTH_X0Y4 GTH_XOYS 6T OV GTOXOYT |

MGT Link . 5.0 Ghps 5.0 Ghps 5.0 Ghps 5.0 Ghps 5.0 Ghps 5.0 Ghps 5.0 Ghps 5.0 Ghps

FLL Status  QPLL LOCKED QPLLLOCKED OQPLLLOCKED OPLLLOCKED QPLLLOCKED OQPLLLOCKED QPLLLOCKED QPLL LOCKED

Loophack.. [None || [Mone | w | [Mone || [Mone |w | [Mone |w | [Mone |w | [Mone |w | [Mone [w |

Channel ... | Reset ” Reset ” Reset || Reset || Reset || Reset || Reset || Feset l
|
|
L

.| mtRe..|RxRe..| TRe.. |RXRe..| T Re.. R Re.. | D Re.. | Rx Re. | T Re.. [R¥ Re..| D¢ Re... |RxRe..| TRe.. R Re . Tt Re... [ Re. |3

Feading project file: CAkeT05_ikheriready_for_downloadibert_bank_115_116.cpj I

Note: Bank 115, 116: PCle & XILINX » ALL PROGRAMMABLE.



e AR
Testing Banks 115 and 116 with Optional User
Provided Hardware

» TX Diff Output Swing = 850 mV
» TX Pre-Cursor =1.67 dB; TX Post-Cursor = 0.68 dB

=10l |

Eile Niew JTAG Chain Device |[BERT_KTYGTH Window Help
2@ | B @ O J1ac scenRate: Se

i @ IBERT Console - DEV:0 MyDevice0 (XC7K325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K7 GTX)

| MGT/BERT Settings | DRP Settings | Port Setings | R Margin Analysis |

I | GTH_K0Y0 GTH_HOYT GTH K02 GTH W03 GTH_H04 GTH_ K0S GTH_KOYE GTHE K0T
. TR Re.. WRE..]RH Re... TKRE...EHR}{ Re.. T}(HE...-HH}{ Re.. TXRE...’TI!R}{ Re.. T}{HE...:HR}{ Re.. T}(RE.JIH}( Re... T}{RE...:HR}{ Re.. T}{He...iH}{ Re..| (3
TH Polarit.. m = O ] fid [ [ L |
T Errarl... | Inject ” Inject ” Inject || Inject || Inject ” Inject || Inject || Inject [_
T DifOu.. [B80mv 1. ] [B30mv 1. [w] [B50mv . [w] [B80mv il [w] [B80mv 1 [w] [B50myv 1. [w] [B50mv il [w] [250mY f1...|v||

TiPre-cu.. [1.67 dB 0. || [T67r a8 (0. |w]| [TGr a6 0. |w| [T6rdB0. |w| [16rdB(0.|w| [[6rdB 0. |w| [167dB 0. |w| [167 a6 0. ]| |

T« PostC. . [0.68 dB (0. |w| [0.68 0B (0. w| [0.68dE (0. |w | [0.68 dE (0. w | [0.68 dB (0. w | [0.68 dE (0..|w | [0.65 dB (0. w | [0.68 dB (0. w]
R Palarit... L] (i L] ol [ ] ] |

Terminati.. |Program.. |»| [Program.. |« | |[Program.. |« | |[Program.. || |[Frooram.. |»| [Program.. |« | [Program.. [« [Prooram.. |« ]| |4

Feading project file: CAkeT05_ikheriready_for_downloadibert_bank_115_116.cpj I

& XILINX » ALL PROGRAMMABLE.



e AR
Testing Banks 115 and 116 with Optional User
Provided Hardware

» TX/RX Data Patterns are set to PRBS 31-bit (1)
» Click BERT Reset buttons (2)

=10l |

Eile Niew JTAG Chain Device
2@ | B @ O J1ac scenRate: Lo

1
k @ IBERT Console - DEV:0 MyDevice0 (XC7K325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K7 GTX)

[BERT_KFGTA Window Help

| MGT/BERT Settings | DRP Settings | Port Setings | R Margin Analysis |

| I

o MGT Settings

onixovn | omxovt | emexovz || omxova oTixova || omoxovs | emoave | emxovr |

| ¢ BERT Settings

T¥ DataP.][PRBS 31-..|»| [PRES 31-..|» ]| |[PREE 31-..|»]| |[PRES 31-. || [PRBS 31-..| =] [PEES 31-..|»] [PRBS 31-_.|=]| [PRBS 31-._ |

R¥ DataP_|[PRES 31-. [+ | [PRES 31-.[+]| [PRES 31-_ [+ ]| [FRES 31-._[+]| [PRES 31-..[«]| [PRES 31-_|+]| [PRES31-. [+]| [PRES 31-.[w '

R Bit Err... 5.807E-010 5721E-010 5.636E-010 5.838E-010 5.74ZE-010 5.888E-0n0 5. 710E-010 5.630E-010 |

R¥ Receiv... 1.07EEDT 2 1.077EDTZ2 1.07FEDT2 1.0FFEDTZ 1.078ED12 1.078E012 1.079ED12 1.075E012 |

R Bit Err... G.250E002 6.160E002 6.070EODZ B.290E002 6.190E002 6.350E002 6.160E002 6.050E002

EERT He...|| Reset Resget Reset Resget Reset Reset Resget | Reset E
Feading project file: CAkeT05_ikheriready_for_downloadibert_bank_115_116.cpj I I

2

& XILINX » ALL PROGRAMMABLE.




Testing Banks 115 and 116 with Optional User
Provided Hardware

» View the RX Bit Error Count (1)

_[of x|
Eile Niew JTAG Chain Device |[BERT_KTYGTH Window Help

2@ | B @ O J1ac scenRate: Lo

4 :
3 @ IBERT Console - DEV:0 MyDevice0 (XC7K325T) UNIT:1_0 MyiIBERT K7 GTX1_0 (IBERT K7 GTX) :

| MGT/BERT Settings | DRP Settings | Port Setings | R Margin Analysis |

| L_omoovn | omexovt | emexovz | omxova | onoxave || emoxovs | omexove | emxovr |
| = MGT Settings

| ¢ BERT Settings

T« DataP.. [PRES 31-... |« | [PRES 31-... || [FRES 31-... |« | [FRES 31-.. |« | [FRES 31-..| = | [FRES 31-.. || [FRES 31-..| v | [FRES 31-... |« |

Ry Data P [FRES 31-.. |« | [FRES 31-.. |« | [PRES 31-.. || [FRES 31-.. || [PRES 31-.. |+ | [FRES 31-.. |+ | [FRES 31-.. | w| [FRES 31-.. | =]

R Bit Err... 0.470E-013 5.533E-013 §.539E-013 G.876E-013 8.616E-013 0.623E-013 G.6E4E-013 8.673E-013
F¥ Receiv..  1.056E012 1.049E012 1.042E012 1.044E012 1.040E012 1.039E012 1.035E012 1.034E012

R Bit Err... 0.000E000 0.000E0QQ 0.000E000 0.000E0O0 0.000EQQO 0.000E000 0.000EOOQ 0.000E000

BERT Re... Reset Reset Reset Reset ﬁ Reset Reset Reset ;Bn_a_aeﬁ
1

Feading project file: CAkeT05_ikheriready_for_downloadibert_bank_115_116.cpj g I

& XILINX » ALL PROGRAMMABLE.
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Testing Bank 117 and 118 with Optional User
Provided Hardware
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Bank 117 and 118 with Optional User

Provided Hardware
» Using the SMA cables

— Connect J19 to J17

— Connect J20 to J66

Testing



e AR
Testing Bank 117 and 118 with Optional User
Provided Hardware

> Insert the SFP Loopback
Adapter

» Power on the KC705
board

& XILINX » ALL PROGRAMMABLE.
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Testing Bank 117 and 118 with Optional User

Provided Hardware

> Open ChipScope Pro and select JTAG Chain —» USB Cable... (1)
> Click OK (2)

-0 x|
File View |JTAGCHAIN Device Window Help
-] r Server Host Setting...
New Projeci JTAG Chain Setup..
JTAG Chainl o wjliny parallel cable...
®  ilink Platform USE Cable... <——“
] Digilent USE JTAG Cahle..
] Qpen Plug-in... ' f..—...\ \
F
Close Cable s 5
et Cahle Information \\JI
M (7) Auto Core Status Poll _n h c
: H B A, A, B, 7%
Hl ChipScope Pro Analyzer [new project] ﬂ
Cr | Flatform LSE Cahle Parameters
Fort: Speed:
g LISB21/ESHON001 28F4FCCOT | » 12 MHz Blink Cahle LED
| 0%
e ﬁ Cancel

& XILINX » ALL PROGRAMMABLE.
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Testing Bank 117 and 118 with Optional User

Provided Hardware

> Click OK (1)

_|of x|
Eile Niew JTAG Chain Device Window  Help
= |
|Hew Project :
JTAG Chain
N
O‘
ChipScope Pro Analyzer ﬂ
JTAG Chain Device Qrder
: Indesx Mame Device Mame IR Length | Device IDCODE | USERCODE
T — OjhtyDrevicel HCTRIZET B 33851083 |
| ow
“ | Cancel Read USERCODES

& XILINX » ALL PROGRAMMABLE.
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Testing Bank 117 and 118 with Optional User
Provided Hardware
» Select Device —» DEV:0 MyDevice0 (XC7K325T)... » Configure...

> Select <Design Path>\ready for_download\
example_ibert_bank_117_118.bit

ChipScope Pro Analyzer [new project] il

JTAG Configuration

File view JTAG Chain  Device Window Help

ﬁ E UE:"\'“DM#EJ Bwtelfin'}ﬁ} ?Kﬂﬂ'j? Rename... File: example_ihert_bank_117_118.hit

i"ilﬂl-'”’"'iﬂﬂ—I : Configure... Directory; Chke708_iberiready for_downlozad
iTASEihﬂarin: Devicel (XCTHIZET) Show IDCODE [ | Partial Reconfiguration Bitstream

: evice :

K&Dé Consale Show USERCODE

Show Configuration Status [ ] Zlean previous project setting

Show JTAG Instruction Reaister
Fra* | L1

<,

v [] Import Design-level CDC File

MOTE: This operation cannot be undone.
Design-level COC File

Select Mew File

[] Auta-create Buses

File:

Directory: CiAkey0a_iberweady_for_download

A T T e e e e e e e e e e e e .
T T T T T e e e T T e e e e e e D e T e

Select Mew File

] Cancel




e AR
Testing Bank 117 and 118 with Optional User

Provided Hardware

» Select File - Open Project...
> Select <Design Path>\ready_ for_download\ibert_bank117_118.cpj

=10] |

Q@_;jjl:hipﬁcupe Pro Analyzer [new project]

FEile view JTAG Chain Device Window Help

Bew Project
ﬁﬁﬂﬁp mﬁ;'ﬁ* <.

|

Save Project
Save Project As..  |oiCT7KI25T
Fage Setup... E

Bera . BERT k7 GTA1_0{IBERT k7 GT:) A
rint :
L nsole i
; N
S

Impoart...

o N7

ChipScope Pro

SN, T o Py Y o Y oY P Y Y Y P Y o Y Y o Y Y P Y o o Y o P Y o £ Y P o Y o o 1 1 o P o Y o Y o P o Y o o P P o Y o Y o Y o P o Y o o =
L T T T T T T T T T T T T T T T e D e e e e e

Feading file: Clikey05_iherready_for_downloadiexample_ibert_bank_117_118 hit I

& XILINX » ALL PROGRAMMABLE.
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Testing Bank 117 and 118 with Optional User

Provided Hardware

> Click Yes on this Dialog

=10] |

Eile Niew JTAG Chain Device Window  Help
"|i

| @ IBERT Console - DEV:0 MyDevice0 (XC7H325T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX)

Chipscope Pro Analyzer - IBert KTGTX Project Settings ﬂ

?f Froject settings do not match current corel Do youwantto set up the IBERT KT GTH core with settings from the current project?

Initic es| || mo

Feading project file: CAkeT05_ikeriready_for_downloadibert_bank_117_118.cpj I

& XILINX » ALL PROGRAMMABLE.
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Testing Bank 117 and 118 with Optional User

Provided Hardware

» The line rate is 10.0 Gbps for all GTXs (1)
> Set GTX0_117 and GTX2_117 to None (2)

=10l |

Eile Niew JTAG Chain Device |[BERT_KYGTH Window Help
|P6_| NI &) JTAG Scan Rate: S e

i @ IBERT Console - DEV:0 MyDevice0 (XC7K325T) UNIT:1_0 MVIBERT K7 GTX1_0 (IBERT K7 GTX)

| MGT/BERT Settings | DRP Settings | Port Seings | R Margin Analysis |

i |_omoove | omcxovs | emxovio || emexovtt | omexoviz | emeoxovia || emoxovia | omoxovs |

? MGT Settings
MGT Alias | oTXO_117 || 13&1 17 | opatr || eme1r || omas | opats || ometis || ema s |
Tile Locati.|  GTX_X0Y8 CTIYOYS  GTOMYID | GTCXIVIT  OTOOYIZ | GDOOVI  GDOGYIA | GDOaVS

MGT Link ... 10.0 Ghps 10.0 Ghps 10.0 Ghps 10.0 Ghps 10.0 Ghps 10.0 Ghps 10.0 Ghps 10.0 Ghps
FLL Status  QPLL LOCKED QPLLLOCKED OQPLLLOCKED OPLLLOCKED QPLLLOCKED OQPLLLOCKED OPLLLOCKED QPLLLOCKED

Loopback... [Mear-End .| = |f [Mone |w [} [Mear-End .|| [Mear-End . |w| [Mear-End [« | [Mear-End _|[w| [MearEnd . |w|

Channel ... Reset R%et || Reset || Reset |i Feset || Reset || Feset [
I

THIRX Re... «Re..| Re.. [RiRe. | T Re. Rt Re. | T Re. Rt Re. [Tt Re.. [RitRe.. | T Re.. [RiRe. | 3

Feading project file: CAkeT05_ikheriready_for_downloadiibert_bank_117_118.cpj I

Note: Bank 117,118: SMA, SGMII, SFP, FMC & XILINX » ALL PROGRAMMABLE.



e AR
Testing Bank 117 and 118 with Optional User
Provided Hardware

» TX Diff Output Swing = 850 mV
» TX Pre-Cursor =1.67 dB; TX Post-Cursor = 0.68 dB

=10l |

Eile Niew JTAG Chain Device |[BERT_KYGTH Window Help

2@ | B ® O J1ac scenRate: Lo
i

q | @ IBERT Console - DEV:0 MyDevice0 (XC7K325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K7 GTX) :

| MGT/BERT Settings | DRP Settings | Port Seings | R Margin Analysis |

| | GTx_xovs GTH_A079 GTH_A0Y10 GTH_A0M 11 | GTH_#0Y12 GTH_A0Y13 GTH_K0Y14 GTH_¥0Y14

THR¥ Re... T}(RE.JIH}( Be TKRE...:HR}{ Re.. T}{He...iH}{ Re..| TXRe.. R Re...iT}{Re... R{ Re..|TXRe..|RXRe.. TXRe.j!R}{ Re../|TXRe..|RX Re..| |
T Polarit.. O | | O [ [ [ L |
TA Errar ] | Inject || Inject || Inject || Inject || Inject ” Inject || Inject || Inject [_
T Dif Ou.. [B80mv 1. [+ [B80mv 1. [+ [B50mv (. w] [B50mv il [w] [B80mv (. |w] [B50mv . [w] [B0mV . || [B80mv il |w]

T Pre-Cu. [1.67 0B (0. |w| [T6r 0B (0. |w| [T67dB 0. |w| [[67dE. |w| [{6rdB. |w| [167dB 0. |w]| [1.67d6 0. |w]| [1.67dB 0. |w] |

T« PostC. . [0.68 dB (0. |w| [0.68 0B (0. |w| [068dE (0. |w | [0.68 dB (0..|w| [0.68 dB (0. w | [0.68 dB 0...|w | [0.65 dB (0. w | [0.68 d5 (0. w]
R Palarit... L] L] ] N ] ] ol N

Terminati... |Program.. |w| [Program.. |w| |Prooram.. |w| [Program.. |« | |Program.. |w| |Prooram.. [« | |Prooram.. |« | [Program.. |[«|

Feading project file: CAkeT05_ikheriready_for_downloadiibert_bank_117_118.cpj I

& XILINX » ALL PROGRAMMABLE.



e AR
Testing Bank 117 and 118 with Optional User
Provided Hardware

» TX/RX Data Patterns are set to PRBS 31-bit (1)
» Click BERT Reset buttons (2)

=10l |

Eile Niew JTAG Chain Device
r._| W 5 JTAG Scan Rate: S

1
k @ IBERT Console - DEV:0 MyDevice0 (XC7H325T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX)

[BERT_KFGTA Window Help

| MGT/BERT Settings | DRP Settings | Port Seings | R Margin Analysis |

i |

o MGT Settings

GTXXOvE | G xove | oTxovio || e xom onixov1z | omoxovia || emexovia | oT xovis |

¢ BERT Settings

T DataP.|[PRES 3~ _[+| [PRES31-_[+| [FREG 31-_ || [PRES 31-. || [PRES31-. || [PRES31-_|+| [PRES 31 [+] [PRES 31-_[+]

R Data P, |[PRES 31— |w| [PRES31-. [w| [FRES31-_[=| [FRES 31- |~ | [FRES 31- |+ | [PRES 31-_ || [PRES 31-_ || [PRES 31-. |~

R Bit Err... 1.818E-001 1.260E-001 1.604E-001 3.746E-010 1.098E-001 1.101E-001 1.323E-001 1.324E-001 L]

Fx Receiy... 2175E012 217EEDT 2 217TEDT 2 2178E012 2179E012 2.180E012 2181E012 2182E012

R Bit Err... 3.854E011 2.742E011 23.492E011 2 160EQDZ 2.393E011 2.400E011 2.884E011 2.889E011

BERT Re... Reset Feset Feset Feset Feset Feset Feset Feset =]
Feading project file: CAkeT05_ikheriready_for_downloadiibert_bank_117_118.cpj I I

73
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Testing Bank 117 and 118 with Optional User
Provided Hardware

» View the RX Bit Error Count on the SMA and SFP (1)

=10l |

Eile Niew JTAG Chain Device |[BERT_KYGTH Window Help
r._| W 5 JTAG Scan Rate: S

i
k @ IBERT Console - DEV:0 MyDevice0 (XC7H325T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX)

| MGT/BERT Settings | DRP Settings | Port Seings | R Margin Analysis |

li |_omave | onexove | emcxovio || emexovtt | omexoviz | enoxovia || emoxovid | omoxovis |
o MGT Settings

¢ BERT Settings

T#Data P.. [PRES 31-... |« | [PRES 31-... |« | [FRES 31-.. |« | [FRES 31-.. |« | [FRES 31-..| = | [FRES 31-.. || [FRES 31-...| | [PRES 31-...| v |

Ry DataP.. [FRES 31-. | v | [FRES 31-. |« | [FRES 31-.. || [PRES 31-.. [+ | [PRES 31-.. || [PRES 31-.. |« | [FRES 31-.. | v| [FRES 31-.. | v |

RxBitErr..  5.833E-012 5.919E-012 f.324E-012 6.645E-012 G.796E-012 7.180E-012 7.BO3E-012 T.TIEE-012 ||

R¥ Receiv.. 1.714E011 1.685E011 1.581E011 1.805E011 1.480E011 1.393E011 1.315E011 1.284E011

R Bit Err... 0.000E000 0.000E0CO 0.000E000 0.000E000 0.000E000 0.000E000 0.000E000 0.000E000

EERT Re... R*et | Reset | R*et | Reset ” Reset || Reset || Reset || ER_n_aaet_ | E
I | | |

Feading project file: C:k

& XILINX » ALL PROGRAMMABLE.
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References

>» ChipScope Pro
— ChipScope Pro Software and Cores User Guide

& XILINX » ALL PROGRAMMABLE.


http://www.xilinx.com/support/documentation/sw_manuals/xilinx14_3/chipscope_pro_sw_cores_ug029.pdf�
http://www.xilinx.com/support/documentation/sw_manuals/xilinx14_3/chipscope_pro_sw_cores_ug029.pdf�
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Documentation

> Kintex-7
— Kintex-7 FPGA Family

» KC705 Documentation
— Kintex-7 FPGA KC705 Evaluation Kit

— KC705 Getting Started Guide

— KC705 User Guide

— KC705 Reference Design User Guide

& XILINX » ALL PROGRAMMABLE.


http://www.xilinx.com/products/silicon-devices/fpga/kintex-7/index.htm�
http://www.xilinx.com/products/boards-and-kits/EK-K7-KC705-G.htm�
http://www.xilinx.com/support/documentation/boards_and_kits/ug883_K7_KC705_Eval_Kit.pdf�
http://www.xilinx.com/support/documentation/boards_and_kits/ug883_K7_KC705_Eval_Kit.pdf�
http://www.xilinx.com/support/documentation/boards_and_kits/ug810_KC705_Eval_Bd.pdf�
http://www.xilinx.com/support/documentation/boards_and_kits/ug810_KC705_Eval_Bd.pdf�
http://www.xilinx.com/support/documentation/boards_and_kits/ug845_Ref_Design.pdf�
http://www.xilinx.com/support/documentation/boards_and_kits/ug845_Ref_Design.pdf�
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