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Figure 1-8 shows the KC724 board with the cable connections required for the Quad 115
GTX IBERT demonstration.

(TX/RX Loopback Connections)

UG931_c1_08_080912

Figure 1-8: Cable Connections for Quad 115 GTX IBERT Demonstration

Configuring the FPGA

This section describes how to configure the FPGA using the SD card included with the
board. The FPGA can also be configured through ChipScope Pro or iMPACT software
using the .bit files which are available online (as collection rd£0184 <Vivado
versions>.zip)at:

http:/ /www.xilinx.com /kc724

To configure from the SD card:

1. Insert the SD card provided with the KC724 board into the SD card reader slot located
on the bottom-side (upper-right corner) of the KC724 board.

Plug the 12V output from the power adapter into connector ]2 on the KC724 board.

Connect the host computer to the KC724 board using a standard-A plug to micro-B
plug USB cable. The standard-A plug connects to a USB port on the host computer and
the micro-B plug connects to U8, the Digilent USB JTAG configuration port on the
KC724 board.
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& XILINX. Running the GTX IBERT Demonstration

4. Select the GTX IBERT demonstration with the System ACE SD controller SASD CFG
switch, SW8. The setting on this 4-bit DIP switch (Figure 1-9) selects the file used to
configure the FPGA. A switch is in the ON position if set to the far right and in the OFF
position if set to the far left. For the Quad 115 GTX IBERT demonstration, set
ADR2 = ON, ADR1 = ON, and ADRO = ON. The MODE bit (switch position 4) is not
used and can be set either ON or OFF.

SASD CFG
sws
B | ADRO
B | ADR1
B | ADR2
[ I | MODE (Not Used)

UG931_c1_09_072412

Figure 1-9: Configuration Address DIP Switch (SW8)

There is one IBERT demonstration design for each GTX Quad on the KC724 board, for a
total of four IBERT designs. Four other demonstration designs are included that show
other board features (the use of these designs are described in the README file within the
SD card). All eight designs are organized and stored on the SD card as shown in Table 1-1.

Table 1-1: SD Card Contents and Configuration Addresses

Demg:;g:m" ADR2 | ADR1 ADRO
GTX Quad 115 ON ON ON
GTX Quad 116 ON ON OFF
GTX Quad 117 ON OFF ON
GTX Quad 118 ON OFF OFF
LED Scroll OFF ON ON
DIP Switches OFF ON OFF
Push Buttons OFF OFF ON
USB/UART OFF OFF OFF

5. Place the main power switch SW1 to the ON position.
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Setting Up the ChipScope Pro Software

1. Start Vivado design suite on the host computer and click Open Project icon
(highlighted in Figure 1-10).

% Vivado 2012.3
Fle Tools Window Help

VIVADO™ 14

XILINX.
Getting Started Documentation

Mew Project Wizard wil guide you through the process
of selecting design sources and a target device for
L anew projper

/-—-'1, Open Project " User Guide
{ ©pen one of the most recently used projects or More detailed info on Yivado commands, dislogs,
\ any previously created project. N and buttons.

Invaluable For first time users or to try new features,

Create New Project Documentation and Tutorials

Open Example Project i @ Quick Take Videos
> Open one of the tutarial projects. % Further assistance adopting Yivado flows.
Manage 1P 2 Release Notes Guide

Open the TP Catalog and view svallable TP,
Create and customizs IF bo be Used in & new projsct
ar open previously customized IP to make changes.

Information about installation and new IDG features
in this release.

Tel Console PPRE o1 B 1 <
a
X
< > %
UG931_c1_10_100412
Figure 1-10: Vivado Design Suite, Getting Started Page
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Running the GTX IBERT Demonstration

2. In the Open Project window (Figure 1-11), navigate to the project_1 directory
created when Extracting the Project Files. Select project_1.xpr and click OK.

‘A Open Project

LEX

Lok in: |[a projeck_1

V2o BRADXS B

Y |5 project_1.cache
|5 project_1.data

Iy Recent |5 project_1.runs
Documents [ project_Lsres g
(G

Desktop

©

\\..

My Documents

My Computer

@

v

¥y Metworl
Places

Recent Directories
| 15 C: fvivado_workfproject_1

T, ‘

File Preview

Name: project_1.xzpr

Directory: C:fvivado_work/project_1
Modified: Today at 12:42 P

Size: 1 KB

Type: Vivado project

File: name: |pruject_1 xpr

e J

Files of bype: |Vivadu, Planahead, and ISE Project Files {,ppr, xpr, xise)

v ‘ [ Cancel ]

UG931_c1_11_100412

Figure 1-11:  Open Project
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3. Launch the ChipScope Pro Analyzer tool. From the menu bar, click Flow— Launch
ChipScope Analyzer (Figure 1-12).

. project_1 - [C:/vivado_workfproject_1/project_1.xpr] - YVivado 2012.3 E\@I@
File Edit |Flow | Tools window Layout View Help

4 2| gf[v ) Project Manager 2 [ |22 Defaul Layout - R write_bitstream Complete
Flow Mavigy 1P Inkegratar ager - project_1 X
& % Create Black Design
Q Tl g =R T Project Summary X O x
3 =k B ([E = —
4 Project] & Simulation Settings... a1l & ‘f‘ &5 Project Settings Edit & [ Messages 2
e
5| M Run Simulation [ |2t | Project name: project_1 Summary: O errors
Sources (1) ; ) . )
4 | %1 Open Static Simulation. ., Product Family: Kintex-7 D 14 critical warnings
(5] lexample_ibert_k7_q115 (sxample_bert_k7_q115.v) (8) ¥ o
& Open Elaborated Design ik (1) Project part: xckapstfoa-3 (D 155 warnings
[ New Elsborated Desian... jon Sources (1) Top module name:  example ibert k7 gi15 GoTo:  Messages
4 IPInk
"_:f & Synthesis Settings... Loa
45 | g Run Synthesis Fi1 Beports
] Open Synthesized Design «f Synthesis (Complete) 2/ Implementation (Complete) 2
4 smuistid & Mew Synthesized Design. . Part: %cTk3ZSFFOR00-3 Part; %c7k325HFgR00-3
#y| © Implementation Settings... Strategy: wivado Svnthesis Defaults Strateqy: Wivado Implementation Defaults
@| P Runimplementation Flow:  uivado Synthesis Flow:  ‘ivado Implementation
.,1 Open Implemented Design ¥ | 1P Sources | Libraries | Compile Order
!
@ Bitstream Settings... es | Templates
4 RIL Ana| %
na| % Generate Bitstream —
> fg% | @ Open Hardware Session )
4 Synthest & Launch Chipscape Analyzer. .
% Create Runs...
& FomsymE
> fg% Open Synthesized Design
4 Implementation

5 Implementation Settings
[ Run Implementation

> fg% Open Implemented Design

S

Program and Debug
4f Bitstream Settings Design Runs e

%] Generats Bitstream 2| Hame Part Constraints | Strategy Status Progress Start
[ open Hardwars Session == symith_L xc7KIZSHFQR00-3 constrs_L  Vivado Synthesis Defaults (Vivado Synthesis 2012) synth_design Complets! N 100%. %2712 1
5 Launch MPACT ol e maln x7k325HqI00-5 constrs_1 Vivado Implementation Defaults (Wivado Implementation 2012) write_bitstream Complete! I 100% gjzriz 1
£ =
14
3
bl [ 3=
Tcl Console | (7 Messages Log | % Reparts Design Runs
| Consols | E

Launch Chipscope Analyzer

UG931_c1_12_100412
Figure 1-12: Launch Chipscope Analyzer

In the ChipScope Pro analyzer tool click File — Open Project.

5. When the Project window opens, navigate to the directory where the ChipScope
software project files (. cpj) were extracted. Select kc724 g115.cpj and click Open.

Note: The .cpjfile loads pre-saved project settings for the demonstration including MGT/IBERT
and clock module control parameters. For more information regarding MGT/IBERT settings, refer
to UG029, ChipScope Pro Software Cores.

16 www.xilinx.com KC724 IBERT Getting Started Guide
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Running the GTX IBERT Demonstration

6. Click the Open Cable button (Figure 1-13).

"Chip5cope Pro Analyzer [new project]

£ Wiew JTAG Chain Dewvice  Window  Help
=8 Open Cable Button
NEw Project M

g
ITAGD Chain i

Chi

©
&
1,
=
3
Y
v
‘
o

UG931_c1_13_080812

Figure 1-13: Open Cable Button

7. When the dialog appears asking to set up the core with the settings from the current
project, click Yes (Figure 1-14).

ChipScope Pro Analyzer - IBert KIGTX Project Settings

E‘ Project settings do not match current corel Do vouwant to setup the IBERT K7 GTX core with settings from the current project?

ug931_c1_14_080812

Figure 1-14: IBERT K7GTX Project Settings

Starting the SuperClock-2 Module

The IBERT demonstration designs use an integrated ChipScope Pro software VIO core to
control the clocks on the SuperClock-2 module. The SuperClock-2 module features two
clock-source components: 1) An always-on Si570 crystal oscillator and, 2) an Si5368
jitter-attenuating clock multiplier. Outputs from either device can be used to drive the
transceiver reference clocks. To start the SuperClock-2 Module:

KC724 IBERT Getting Started Guide www.xilinx.com

17
UG931 (v1.0) October 23, 2012


http://www.xilinx.com

Chapter 1: KC724 IBERT Getting Started Guide

& XILINX.

In the Project Panel, click VIO Console below UNIT 1: SCLK2 Control (VIO)
(Figure 1-15).

Project: kc724_q115
JTAG Chain
DEW.D MyDevicel (Systerm_ACE_CI
¢ DEY:1 MyDevicel (HCTKIZAT)
HADC Console
¢ UNIT1_0MyIBERT KF GTx1_0
IBERT Consale
¢ LIMNIT:O0 Freguency 0400
VIO Console
¢ URNITA SCLEZ Control §400
|*JIO Console

[ ] (|
UG931_c1_15_080812

Figure 1-15: Project Panel - VIO Console (GTX)

The clock sources on the SuperClock-2 module are controlled from the VIO Console.
Click on the Si5368 Start button (Figure 1-16) to enable the clock output.

Note: The ROM address values for the Si5368 and Si570 devices (i.e., Si5368 ROM Addr and
Si570 ROM Addr) are preset to 19 to produce an output frequency of 125.000 MHz. Entering a
different ROM address changes the reference clock(s) frequency. The complete list of

pre-programmed SuperClock-2 frequencies and their associated ROM addresses is provided in
Table 1-2, page 22.

&} V10 Console - DEV:1 MyDevice1 (XC7K325T)... o° @ [X

Bus/Signal

Value

SCLEZ Feset
51570 Recall & CAL
&= 51570 ROM Rddr
&= 51570 ROM Freqg (MHz)
31570 3tart

51570 Done

[i535d Feset
———

i

(=
o | .
= | w
=
=

The ROM address value for the
Si5368 clock multiplier is preset to 19
(125.000 MHz)

©-§i5368 ROM Rddr
o~ $i5368 ROM Freq (MHz)

515368 Start

125.000 Si5368 start button
/

515368 Done
@ 515368 ClkIn[1:0]

515368 ClkIn Write

T
A

o1 |

I

Figure 1-16:

UG931_c1_16_080812

Si5368 Address, Frequency and Start Button
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3. In the project panel, click IBERT Console (Figure 1-17) to view GTX transceiver
operation.

Project: kc724_q115
JTAG Chain
DEY:0 MyDevicel (Systerm_ACE_CF)
¢ DEV:T MyDewicel KCTRIZET)
HADC Console
g UNITA 0 MyRERT K7 GTH1_0{BERT KT GT:H)
IEERT Console
¢ LUMIT.O Freguency (W07
YO Consale
¢ LINIT: 1 SCLEZ Control 8400
YD Console

UG931_c1_17_080812

Figure 1-17: Project Panel - IBERT Console (GTX)

Viewing GTX Transceiver Operation

After completing step 3 in Starting the SuperClock-2 Module, the IBERT demonstration is
configured and running. The status and test settings are displayed on the MGT/IBERT
Settings tab in the IBERT Console shown in Figure 1-18.

Note the line rate, TX differential output swing, and RX bit error count:

® The line rate for all four GTX transceivers is 12.5 Gbps (see MGT Link Status in
Figure 1-18).

¢ The GTX transmitter differential output swing is preset to 850 mV.

e Verify that there are no bit errors.

KC724 IBERT Getting Started Guide www.xilinx.com 19
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@ IBERT Console - DEV: 1 MyDevice1 (XC7K325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K7 GTX|

[ MGTIBERT Sefiings | DRP Seftings | Port Settings | Rx Margin Analysis |

T Diff Qutput Swing
T Pre-Cursor

[ GTHA_KOYD | GTH_A0Y1 | GTH_K0v2 | GTH_#0v3 |
¢ MGT Settings

R Termination Yoltage  [900 my [+ [800mv [w] [300 MY [w] [@00mY [+]
MGT Alias | 5T_115 | 6T1_115 I 6T2_115 I 6T3_115 \
Tile Location GTH_XOYD GTH_X01 GTH_ X072 GTH_X0V3
MGT Link Status I 12.5 Gbps 12.5 Gbps 12.5 Gbps 12.5 Gbps I
PLL Status QPLL LOCKED QPLL LOCKED QPLL LOCKED QPLL LOCKED
Loophack Made [Naone [+ [Mane [+] [Mane [+ [Mone [=]
Channel Reset Reset Reset Reset Reset
THRK Reset T Reset R Reset TX Reset R Reset T Reset R Reset T Reset R Reset
TH Polarity Invert O = || O
T Error Inject Inject Inject Inject Inject

||85D i 71103

[+] [B50 v 11 0m

[=] [850 v 1100

[+] [B50 v (110

5] |

[1.67 dB (001113

|| [1.67 dB (01113

|| [1.67 cB (00111

| = [1.67 dE 00111} [+

TH PostCursor [0.68 dB (00113 [~ [0.68 dB @o0i1y [+ [0.68dE 0011 [+] [0:68 dB @oaiis [=]

R Polarity Invert O [} O |

R Termination Mode [Proaramrmahle [=] [Froorarnmahble [+ ] [Frourammahble [+] [Frocrammable [=]
¢ BERT Settings

BERT Reset Reset Reset Reset Reset

T Data Pattern [PRES 31-hit [=] [PRES 31-hit [=] [PRES 31-hit [=] [FRES 31-hit [=]

R Data Pattern [PRES 31-hit [=] [FREZ 31-bit [«] [PRES 31-bit [+ [FRES 31-bit [+]

R Bit Error Ratio 1.151E-012 1.150E-012 1.150E-012 1.148E-012

R Received Bit Count 2.628E011 8.692E011 8.696E011 4.701E011

R Bit Error Count I 0.000E000 0.000E000 0.000E000 0.000E000 I
¢ Clocking Settings

THUSRCLK Freqg (MHZ) 3282 3252 3252 31254

TAUSRCLKZ Freq (MHz 3252 312.62 3254 312.64

RHUSRCLE Freg (MHz) 3252 312.54 3254 312.52

RELISRCLKZ Freq (MHzZ) 31252 312,54 31254 312.52

ug931_c1_18_080912
Figure 1-18: GTX IBERT Console

In Case of RX Bit Errors

If the RX Bit Error Count for any transceiver displays a non-zero value, or to simply reset
the counter, click the respective BERT Reset button (Figure 1-19) to zero the count.

Termination Voltage [Programmahble [w] [Froorammabie [=]
¢ BERT Settings
EERT Reset Feset Feset I
T Data Pattern [FRBS 31-hit [+ ]| [FRES 31-hit [=] [i
Ri Data Pattern [FRES 31-hit [+] [PRES 21-hit [=] [
R Bit Error Ratio 2413E-013 S.065E-012
R Receied Bit Count 4.145E012 4. 146E012
R Bit Errar Count 0.000E000 I 2100E001 I

ug931_c1_18_101512

Figure 1-19: Click the BERT Reset Button to Zero a Non-Zero RX Error Count

If the MGT Link Status shows No Link for one or more transceivers click the respective TX
Reset button followed by BERT Reset (Figure 1-20).
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IBERT Console - DEV:1 MyDevice1 (XC7K325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K7 GTX) -
MGTIBERT Seftings | DRF Sefings | PortSetings | Rx Margin Analysis |
| GTH_X0v4 | GTH X075 | GTH_X0vE I GTA_A0TT |
7 MGT Settings
RX Common Mode (500 my [+ [900 my [=] [800 my [«] [300mV [=]
MGT Aliss \ oTHI_118 [ GTHI_115 | oTH_118 I omatte |
Tile Location GTH_¥0v4 GTH_X0YS GTH_XOYE GTH 07
MGT Link Status 12.5 Gbhps 12.5 Ghps 12.5 Ghps No Link I
FLL Status QPLL LOCKED QPLL LOCKED QPLL LOCKED UPLL LULKEL
Loophack Mode [Mone [+ [Mone [=] [Mone [+] [MNone P [=]
Channel Reset Reset Reset Reset At
THR¥ Reset T Reset R Reset TH Reset R¥ Reset TA Reset R¥ Reset R Reset
T4 Polarity Invert O ] =] [
T Errar Inject Inject Inject Inject Inject
T Diff Qutput Swing [E50 v (1 100 [«] [B50mv caiom [=] [E&Dmv (11001 [~ [B50mv ciiam [~]
T Pre-Cursar [167 a8 @aiity [« ] [ dB o1t [=] [T67 dB i1y [+] [{67 a8 @011 [+]
TH Post-Cursor [068 a8 oot 1y [~] [068 dE o011y [=] [(6& de fnais [~] [T68 a8 mooit [~]
R Palarity Invert O [m] [m] g
Termination Voltage [Froorammahle [=] [Procrammable [=| [Proorammahble | =] [Froorammahle pral
¢ BERT Settings
BERT Reset Reset Reset Reset Reset I
T¥ Data Patlem [FRES 31-bit [+ ] [FREE 31-hit [=] [FRES 3-8t [~ [FRES S1-an I~
R Dala Pattern [PRES 31-hit [~] [FREE 31-bit [~] [FRES 3-8t [~] [FRES31-b1 [~]
R Bit Errar Ratio 2624E-012 2616E-012 2.BOBE-012 4 750E-001
RX Received Bit Count 3.812E011 3.823E011 3.837E011 3.850E011
R Bit Errar Count 0.000E000O 0.000E000 0.000E000 1.829E011
¢ Clocking Settings
THUSRCLK Freq (MHz) 31254 31254 3254 0.0z
THUSRCLKZ Freq (MHz) 312.54 31254 31254 0.0z
RHUSRCLK Freg (MHz) 312.54 31254 312.54 312.64
RHUSRCLKZ Fren (MHz) 312.54 31254 312.54 312.64

ug931_c1_20_101512

Figure 1-20: Click TX Reset then BERT Reset If MGT Link Status = No Link

Closing the IBERT Demonstration

To stop the IBERT demonstration:

1. Close the ChipScope application by selecting File — Exit.

Note: Do not save changes to the project.

2. Place the main power switch SW1 in the off position.

Additional information on the ChipScope Pro software and IBERT core can be found in:

e UGO029, ChipScope Pro Software Cores.

e DS855, ChipScope Integrated Bit Error Ratio Test (IBERT) for Kintex-7 GTX (v2.00.a)

KC724 IBERT Getting Started Guide
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SuperClock-2 Frequency Table

Table 1-2 lists the addresses for the frequencies that are programmed into the SuperClock-2
read-only-memory (ROM).

Table 1-2: Si570 and Si5368 Frequency Table

Address Protocol Fr?'c\|nt||_lezr;cy Address Protocol Fr‘:ﬁn‘:ﬂ;cy Address Protocol Fr?'(\]nthezr)lcy
0 100GE/40GE/10 1 161130 30 OBSAI 307.200 60 XAUI 156.250
1 Aurora 81.250 31 OBSAI 614.400 61 XAUI 312.500
2 Aurora 162.500 32 0OC-48 19.440 62 XAUI 625.000
3 Aurora 325.000 33 0OC-48 77.760 63 Generic 66.667
4 Aurora 650.000 34 0OC-48 155.520 64 Generic 133.333
5 CE111 173.370 35 0OC-48 311.040 65 Generic 166.667
6 CPRI 61.440 36 0OC-48 622.080 66 Generic 266.667
7 CPRI 122.880 37 OTU-1 166.629 67 Generic 333.333
8 CPRI 153.630 38 OTU-1 333.257 68 Generic 533.333
9 CPRI 245.760 39 OTU-1 666.514 69 Generic 644.000
10 CPRI 491.520 40 OTU-1 666.750 70 Generic 666.667
11 Display Port 67.500 41 OTU-2 167.330 71 Generic 205.000
12 Display Port 81.000 42 OTU-2 669.310 72 Generic 210.000
13 Display Port 135.000 43 OTU-3 168.050 73 Generic 215.000
14 Display Port 162.000 44 OTU-+4 174.690 74 Generic 220.000
15 Fibrechannel 106.250 45 PCle 100.000 75 Generic 225.000
16 Fibrechannel 212.500 46 PCle 125.000 76 Generic 230.000
17 Fibrechannel 425.000 47 PCle 250.000 77 Generic 235.000
18 GigE 62.500 48 SATA 75.000 78 Generic 240.000
19 GigE 125.000 49 SATA 150.000 79 Generic 245.000
20 GigE 250.000 50 SATA 300.000 80 Generic 250.000
21 GigE 500.000 51 SATA 600.000 81 Generic 255.000
22 GPON 187.500 52 SDI 74.250 82 Generic 260.000
23 Interlaken 132.813 53 SDI 148.500 83 Generic 265.000
24 Interlaken 195.313 54 SDI 297.000 84 Generic 270.000
25 Interlaken 265.625 55 SDI 594.000 85 Generic 275.000
26 Interlaken 390.625 56 SMPTE435M 167.063 86 Generic 280.000
27 Interlaken 531.250 57 SMPTE435M 334.125 87 Generic 285.000
28 OBSAI 76.800 58 SMPTE435M 668.250 88 Generic 290.000
29 OBSAI 153.600 59 XAUI 78.125 89 Generic 295.000
22 www.xilinx.com KC724 IBERT Getting Started Guide
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SuperClock-2 Frequency Table

Table 1-2: Si570 and Si5368 Frequency Table (Contd)

Address Protocol Frtznqnlll_'ezr)lcy Address Protocol Fr((alt\]nlil_'ezr)\cy Address Protocol Frtz'?nlll_'ezr)lcy
90 Generic 300.000 103 Generic 365.000 116 Generic 430.000
91 Generic 305.000 104 Generic 370.000 117 Generic 435.000
92 Generic 310.000 105 Generic 375.000 118 Generic 440.000
93 Generic 315.000 106 Generic 380.000 119 Generic 445.000
94 Generic 320.000 107 Generic 385.000 120 Generic 450.000
95 Generic 325.000 108 Generic 390.000 121 Generic 455.000
96 Generic 330.000 109 Generic 395.000 122 Generic 460.000
97 Generic 335.000 110 Generic 400.000 123 Generic 465.000
98 Generic 340.000 111 Generic 405.000 124 Generic 470.000
99 Generic 345.000 112 Generic 410.000 125 Generic 475.000
100 Generic 350.000 113 Generic 415.000 126 Generic 480.000
101 Generic 355.000 114 Generic 420.000 127 Generic 485.000
102 Generic 360.000 115 Generic 425.000
KC724 IBERT Getting Started Guide www.xilinx.com 23
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Creating the GTX IBERT Core

Vivado Design Suite is required to rebuild the designs shown here.

This section provides a procedure to create a single Quad GTX IBERT core with integrated
SuperClock-2 controller. The procedure assumes Quad 115 and 12.5 Gb/s line rate, but

cores for any of the GTX Quads with any supported line rate can be created following the
same series of steps.

For more details on generating IBERT cores, refer to UG029, ChipScope Pro Software Cores.
1. Start the Vivado test application.

2. Inthe Vivado window, click the Create New Project icon (highlighted in Figure 1-21).

Fle Tools Window Help

% Vivado 2012.3 FELEXR

Search commands

VIVADO™ is

Getting Started

/

New Projact Wizard wil quide you thraugh the process
of selecting desian sources and a target devics For
& new praject.

Create New Project

==

Qpen Project

©pen ane of the most recently used projects or
any previously created project.

Open Example Project

©pen ane of the tutorial prajects.

Manage 1P

Gpen the TF Catalog and view available TP,

Creats and customize IP ko be used in & new projsct
of open previously customized P to maks changss.

Documentation

Documentation and Tutorials

Invaluable for first time users or to try new features,

User Guide

More detailed info on ¥ivado commands, dialogs,
and butkons,

Quick Take videos

Further assistance adopting ¥ivado flows.

Release Notes Guide

Information about installation and new IDS features
in this release,

XILINX.

Tel Console

& 1 H

Figure 1-21:

®

Initial window, Vivado Design Suite

UG931_c1_21_101512

When the Create a New Vivado Project dialog window opens (not shown), click Next.

4. When the Project Name dialog window opens, enter a name for the project, select a
project location, and click Next (Figure 1-22).
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% New Project

Project Name
Enter a narme For vour project and specify a direckary where the project data files will be stared

Project name: |project_1

Project location: |C:,|'vivadn_work

Create Project Subdirectory

Project will be created at: C:fvivado_work/project_1

[ < Back ]| Mext =

Cancel

Figure 1-22: Project Name and Location Fields

UG931_c1_22_ 101512
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& XILINX.

5. In the Project Type window, verify RTL Project (the default) is selected. Click Next

(Figure 1-23).

% New Project

Project Type
Specify the type of project bo create,

RTL Project

[] Do not specify sources at this time

‘fou will be able b add sources, generate IF, run RTL analysis, synthesis, implementation, design planning and analysis,

Post-synthesis Project

‘fou will be able b add sources, view device resources, run design analysis, planning and implementation,

I/ Planming Project

Do not specify design sources. You will be able ko view part/package resources,

Imported Project

Create a Yivado project From a Synplify, ¥ST or ISE Project File,

[ < Back ]| Next =

Cancel

Figure 1-23: RTL Project

UG931_c1_23 10151

6. For each of the next three windows (Add Sources, Add Existing IP, and Add
Constraints) click Next.
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& XILINX.

Creating the GTX IBERT Core

In the Default Part window, adjust the filter as shown
xc7k325tffg00900-3 device , then click Next.

7.

% New Project

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

in Figure 1-24 to select the

Specify Filter
S Parts Product category | General Purpose - Package | Figoo0 -
& Eoards Eannily | Kintex-7 - | Speed grade | -3 -
Sub-Family | Kintex-7 * | Temp grade | C -
Reset all Filkers
Search: | CL |
11 Pin Available LuT : Block, ah aTrEZ
Eait Caunk I0Es Elements bliEkiaes RAMs Dok Transceivers  Transceive
soo  fsoo Jeoseoo 4
G xC7ka 10KFFQI00-3 a0 S00 254200 508400 795 1540 16 16

A=

[ < Back ” Mext =

Cancel

Figure 1-24: Part Selection
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& XILINX.

8. Review the New Project Summary window and click Finish (Figure 1-25).

% New Project

VIVADO

New Project Summary

@ & new RTL project named 'project_1' will be created.

& Mo source files or directories will be added, Use Add Sources to add them later,
& Mo Configurable IP files will be added, Use Add Sources to add them later,

& Mo constrainks files will be added, Use Add Sources ko add them later,

@ The default part and product Family For the new project:
Default Part: xc7k325tffgo00-3
Product: Kinkex-7
Family: Kintex-7
Package: ffga00
Speed Grade; -3

To create the project, click Finish

FEX

[ FEinish |[ Cancel

Figure 1-25: New Project Summary

UG931_c1_25_101512
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& XILINX.

Creating the GTX IBERT Core

9. Click IP Catalog under the Project Manager tab (Figure 1-26).

& project_1 - [C:Avivado_workiproject_1/project_1.xpr]

File Edt Flow Togls Window Layout Yiew Help Search commands |
AR oo RBEB X (DD S XK T [HEocfauLayout | K| ® Ready
Flow Navigatar «| | Project Manager - project_t x|
QT® Sources — 0O x T Project Summary X o x
E—— A=t T 1 = =
(e gy | ekt R | % Project Settings Edt % {0 Messages %
e {5 Design Sources % . . .
3 Project Settings Constraints (1) Project name: project_1 Summary: O errars
{ﬁ‘ Add Sources 1 Simulation Sources (1) Product Family: Kintex-7 0 critical warnings
Praject part: 2c7k32EHFQI00-3 0 warnings
Top madule nams: Mok Definsd
P =2 Gynthesis (Ready) 2 =p Implementation (Ready) %
J Create Block Desig)
ey Part:  xc7k325HFQI00-3 Park:  xc7k325tfFg900-3
52
Strategy: Yivado Synthesis Defaults Strategy: Yivado Implementation Defaults
4 Simulation Flow: Wivado Svnthesis Flaw: Wivado Implementation
& simulation Settings
() R Simulation
23 Open Static Smula| | | Pierarchy | Lraies | Comple Order
£, Sources | 7 Templates
4 RTL Analysis
. i i Properties _ O x
> @ Open Elaborated C =
= = Fx
4 Synthesis
5 synthesis Settings|
$ Run Synthesis
b [ Open Synthe
4 Implemsnitation
ﬁ Implementation Se|
[» Run Implementatio
> B O
4 Program and Debug
& Bitstream Settings| | pogion uns e
1 Jame arl onstrainks rategy atus rogress arl lapse escrip
) Generate Sitstrean I Part Constraints | Strab Shak P Start Elapsed  Dx
B open Hardware 52 32| E-=b synth_t %c7k32SHFQI00-3 constrs_1 Vivada Synthesis Defaults (Vivado Synthesis 2012) Mot started 0% Vivado 5| |
% - = impl_t %c7k325HFQ900-3 constrs_1 Vivada Implsmentation Defaults (Vivado Implementation 2012) Mot started [—_————10% Vivada I
i =
&
e | 35|
< = - B Tdconsole | (O Messages | [l Log |2 Reports- 1% Design Runs

Figure 1-26:

IP Catalog Icon
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10. In the IP Catalog pane of the Project Manager window (Figure 1-27) select:
Debug & Verification —

Debug —
IBERT 7 Series GTX (ChipScope Pro - IBERT) 2.02.a

Double-click the selected core to begin customization.

File Edit Flow Tools Window Layout Yiew Help Search commands
AR oo h x| PP Y EEK TS [Eocfuklayou R ® Ready
Flow Navigatar «| | Project Manager - project_t x|
[~ s ol — | Sources I TS T Project Summary X | iF IP Catalog X 0@ x
= B =
—— A= g R X search: | O
|4 Project Manager | —
e o1 Design Sources
£} Project Settings ps Consgtraints i Z Hame a1 Wersion T2 ARI4 Skatus License
5% Add Sources Simulation Sources (1) for : - ::;"l'"f“v: &i”d“'smal
S| B AT Infrastructurs
LF 1P catalog 1 e BaselP
§& (=7 Basic Elements
4 1P Inteqrator Er; [ Communication & Metworking
# Create Block Desig 1= [ Debug & Werification
= RS 4F X1 Bus Functional Model 2.1 Pre-production Tncluded
| R
4 Simulation @ o ICON (CHipotope Pro - Inegrated Controner) 1 Proguction Thiaded
£ Simulation Settings \El 4F 1LA (ChipScope Pra - Inteqrated Logic Analyzer) 1.05.5 Production  Included
@) Fun Simuation {5& -£F ILA(Inkegrated Logic Analyzer) z0 Production  Included
b Hierarchy | Lbrariss | Complls Order £F IO (ChipScops Pro - Yirtual Input/Output) 1055 Production  Included
] Open Static Simnula s | ® > Digial signal Processing
£b Sources | Templates (7 Embedded Procsssing
4 RTL Analysis & ®- Fraa Feat d D
i | | TP Properties _ o x eatures and Design
. 5% Open Elsborated 0 [ Math Functions
« =+ Bk [ Memories & Storage Elements
4 Synthesis 4F TBERT 7 Series GT# (ChipScope Pro - IBERT) = 3?“:‘3 Bus lr;terfaces
[ Video & Image Processing
5 Synthesis Settings ~
» N Version:  2.02.3 —
Run Synthesis
& i Part status: Production Detals
b [ Open Synthe e e Hame: 1BERT 7 Series GTX (ChipScope Pro - IBERT) o
a7 lnclamantation Vendor: wilinz, Inc. VYersion:  2.02.a
IPlbrary:  ip Description: The ChipScope Pro Series Integrated Bit Errar Ratio Tester For 7 Series GTX,
3 Implementstion 5e Status:  Production
Description: The ChipScope Pra Series Integrated Bit Error Ratio e
[» Run Implementatio Tester For 7 Seriss GTH, License:  Included 3
> O I WL sdinz.cam:ip:chipscope_bert_7series_gbx:2.02.3 = vendor:  Xiin, Inc. ~
Repository: ¥fids_14.3_latest/nt/14,3/ISE_DS(ISE{data/coregen = LY siling. comip: chipscope_ibert_7series_gbx:2.02,3 =]
4 Program and Debug
4 Bitstream Settings| | pogion Auns O ox
¥ Generate Bitstrean @ Mame Part Constraints  Strategy Status | Progress Start Elapsed | Descrip
B open Hardware 52 2| B symth_t #c7k3ZEHTQI00-3 constrs_1 Vivada Synthesis Defalts (Vivado Synthesis 2012) Mot started 0% vivado 5
- = impl_1 %e7K32EHFQ900-3 constrs_L Vivado Implementation Defaults (Vivado Implementation 2012) Not started [———————]0% vivado I |
=
>
2
@ E=]
< = B Tdconsole | O Messages | [ Log | 2 Reports' % Design Runs

UG931_c1_27_101512

Figure 1-27: Core Selection

30 www.xilinx.com KC724 IBERT Getting Started Guide
UG931 (v1.0) October 23, 2012


http://www.xilinx.com

& XILINX.

Creating the GTX IBERT Core

% IBERT 7 Series GTX {{

11. After several seconds page 1 of the IP customization window will appear. For
Component Name type ibert_k7_q115 and under Board Configuration Settings select

kc724 scm2. Then uncheck the Generate Bitstream using ISE tools box as shown in

Figure 1-28 and click Next.

ipScope Pro - IBERT)

Documents  Yiew
P Syrmbol & x

IBERT_SYSCLOCK
0115_REFCLKD_IN
0115_REFCLK1_IN

MGTO_115_Ri_IN MGTO_115_TH_0uT

MGTI_115_RI_IN MGTI_15_TH_0uT
»MBTI_115_| L
MGTZ_115_Ri_IN MGT2_15_TH_0uT

*MGTS

MGT3_115_RI_IN
0116_REFCLKD_IN
0116_REFCLK1_IN

MGTO_116_RI_IN

METI_1{5_RI_IN

METZ_115_RI_IN

MGTE_16_RH_IN Silicon Version |Genera| ES v
@117_REFCLKD_IN
@117_REFCLKI_IN
MGTD_117_RI_IN MGTO_17_TH_0uT
»hETO_117_RECCLK_OL
MGTI_117_RI_IN MGTI_7_TH_0uT
HAGT CLK 0L
MGTZ_117_RI_IN MGT2_17_TH_0UT
PWGTE_117_RECCLK 0L=
MGT3_117_RI_IN MGTI_17_TH_0uT
»MGT: CLK oL
@118_REFCLKD_IN
@113_REFCLKI_IN
MGTD_112_RX_IN MGTO_118_T_0uT
»MBTO_113_RECCLK DL g
< | @
!\-: pp— Q Core Detils < Back Page 1of S [ MNext > ] [ Generate ] [ Cancel ] [ Help

logiC P

IBERT 7 Series GTX
(ChipScope Pro - IBERT)

| ibert_k7_g115 |

kC724 scmz w

Includes an additional IIC control module for the SuperClock-2 module enabling frequency selection of the Silicon Labs SiS70 and SiS368
programmable clock sources,

Generate Bitstream

silinie.com:ip:chipscope_bert_7series_gbt:2.02.a

Component Mame

Board Configuration Settings

Wyhen using ISE, enable ‘Generate Bitstream using ISE tools' checkbox
[] Gererate Bitstream using ISE Tools

Wuhen using Vivado, source the generated v_rdi_implement.tcl

System Design

[ Add RXOUTCLK probe

GTX Naming Style MGTmn  w|ex MGTO_113 f MGTREFCLKO_113

Silicon Version

Figure 1-28:
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& XILINX.

12.
e No. of Quads: 1
e Select Quad: QUAD 115
* Max Rate (Gbps): 12.5
¢ Refclk (MHz): 125.000
e GTcount: 4

% IBERT 7 Series GTX (ChipScope Pro - IBERT)

Enter the information shown here and in Figure 1-29, then click Next:

Documents  View

1P Syrmbal

IBERT_S¥§CLOCK

@15_REFCLKD_IN

Q115_REFCLKI_IN

MGTO_115_RICIN

MGTI_115_RICIN

MGTZ_115_RILIN

MGT3_115_RICIN

@HE_REFCLKD_IN

0116_REFCLKI_IN

MGTD_116_RICIN

MGTI_116_RICIN

MGT2_116_RIIN

MGT3_116_RICIN

Q17_REFCLKD_IN

Q117_REFCLKT_IN

MGTD_117_RICIN

MGTI_117_RK_IN

MGTZ_117_RK_IN

MGT3_117_RK_IN

0113_REFCLKD_IN

0113_REFCLKI_IN

MGTD_118_RI_IN

IBERT 7 Series GTX
(ChipScope Pro - IBERT)

GT clocking mode selection

) Dependent Tx/RX User Clocking (Quad Based Protocol Selection)

(&) Independent Tx/Rx User Clocking (GT based protocol selection - Upto 4 Quads)

ilinx.com:ipichipscope_ibert_7series_ght 2,022

Na. of Quads
Select Quad QUAD 115 v
Mumber of Protocols
Line rate settings
16_TH_0uT
6_RECCLK OL ‘ Protocal |Max Rate (Ghps) |Data width | Refclk {MHz) | GT count: | Quad PLL
ouT
6_RECCLK O
s Narme Protocol v[1zs [0 +|izs.000 4 ~|

_TH_OUT

6_RECCLK 0L

GTXs Resources

TH_OUT
6_RECCLK OL

GT¥s count 4
_TH_OUT

BUFG count: 8

7_RECCLK 0L

ouT

7_RECCLK_OL
_ouT
_RECCLK 0L
ouT

7_RECCLK_OL

THOUT

RECCLK
3_RECCLK OLg

| B

Fl

IP Symbaol % Core Details

[ < Back J Page 2 of 4 [ Mext > J [ Generate ] [ Cancel ] [ Help

Figure 1-29:
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IP Customization Window, Page 2
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13. Enter the information shown here and in Figure 1-30, then click Next:
¢  MGTO0_115: CUSTOM1 / 12.5 Gbps
* MGT1_115: CUSTOM1/12.5 Gbps
e MGT2_115: CUSTOM1 / 12.5 Gbps
¢ MGT3_115: CUSTOM1/12.5 Gbps

% IBERT 7 Series GTX (ChipScope Pro - IBERT)

Documents  View

I3 Symbol 8 x

IBERT 7 Series GTX
(Chipscope Pro = IBERT) wilinx.com:ip:chipscope_ibert_7series_gtc:2.02.a

Assign GT¥s to a protocol

IBERT_S ¥ §CLOCK
0115_REFCLKD_IN
0115_REFCLKI_IN

MGTO_115_RI_IN MGTO_115_T_0uT o
» hAGTO_115_RECCLE_OL Protocol Selected
Location
MGTI_115_RI_IN MGTI_115_T_0uT
»WAGTA_115_RECCLE_OL METO_115 Custom 1/ 12,5 Ghps b
MGTZ_115_R¥_IN MGETZ_115_TH_OUT METL_115 Custom 1/ 12,5 Ghps A
»hAGTZ_115_RECCLE_OL MET2_115 Custom 1/ 12,5 Ghps b
MBT2_15_RX_IN MGT3_115_TX_0UT MGT3_115 Custom 1/ 12.5 Ghps v
PIAGT3_116_RECCLE_OL Custom 1
Q116_REF CLKD_IN
0116_REFCLK1_IN Totals (GTs) 4 of 4

MGTO_115_RX_IN

MGTI_115_RX_IN

MGT2_115_RX_IN

MGT3_115_RX_IN

17_REFCLKD_IN

0H7_REFCLKI_IN

MGTO_117_R¥_IN
MGTI_117_R¥_IN
MGT2_117_R¥_IN
MGT3_117_RICIN

118_REFCLKD_IN
0118_REFCLKI_IN
MGTO_118_RICIN

»hGTO_118_RECCLK_OL

1P Syrbol [Q Core Detals | [ < Back J Page 3 of 5 [ Mext = J [ Generate I [ Cancel ] [ Help
q g

UG931_c1_30_101512

Figure 1-30: 1P Customization Window, Page 3
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& XILINX.

14. Enter the information shown here and in Figure 1-31, then click Next:
¢  MGTO0_115: MGTREFCLK1 115
e MGT1_115: MGTREFCLK1 115
e MGT2_115: MGTREFCLK1 115
¢ MGT3_115: MGTREFCLK1 115

% IBERT 7 Series GTX (ChipScope Pro - IBERT)

Documents  View

IF Sy_['nﬁél

IBERT_SYSCLOCK

Q115_REFCLKD_IN

Q115_REFCLKI_IN

METO_115_RI_IN

METI_115_RI_IN

MGT2_115_RX_IN

MGT3_115_RX_IN

0116_REFCLKD_IN

0116_REFCLKI_IN

MGTO_115_RX_IN

MGTI_115_RX_IN

MGT2_115_RX_IN

MGT3_115_RX_IN

17_REFCLKD_IN

017_REFCLKI_IN

METO_17_Ri_IN
MGTI_17_Ri_IN
MBTE_17_RH_IN
MET3_17_RiIN
2115_REFCLKD_IN

0118_REFCLKD_IN

MGTO_118_RICIN

MGTD_115_T_OUT

hAGTO_115_F

MGTI_115_TH_0UT

»RAGTI_115_RECCLE_OL

MGT2_115_TH_0UT

FRAGTE 116 _
MABTE_115_TH_OUT

»MAGT3_116_RECCLE OL

o]

W IP Symbol |’§: Core Details |

kgiC'S7E IBERT 7 Series GTX

Select Reference Clock source/s

(Chipscope Pro = IBERT) wilinx.com:ip:chipscope_ibert_7series_gtc:2.02.a

GT% Linerate Refclk Reflk Quad
Pratocol
Location (Ghps) MHz Source PLL
[ mato_11s | Custorn_1 [ 125 | 125000 [WMGTREFCLKL 115 v
[ mati1is | Custorn_1 [ 125 [ 125000 [WMGTREFCLKL 115 v
[ mata_11s | Custom_1 [ 125 [ 125000 [MGTREFCLKL 115 v
[ mata1is | Custom_1 [ 125 | 125000 [MGTREFCLKL 115 v

Mote: If Quad PLL is used, all GTs in a Quad should use only one reference clock.

The GTs should also use line rates that are multiples of each other by 2, 4 or 8.

[ < Back ] Page 4 of 5 [ Mext = ] [ Generate ] [ Cancel ] [ Help

Figure 1-31: IP Customization Window, Page 4
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15. Verify the information shown in Figure 1-32, then click Generate. The Customize IP
status bar will appear on screen for a few seconds.

% IBERT 7 Series GTX (ChipScope Pro - IBERT)
Documents  Yiew
IF Symbal 8 x

— mg.(jjf(f ]

IBERT 7 Series GTX
(Chipscope Pro = IBERT) silin.com:ip:chipscope_ibert_7series_gbo:2.02.a

IBERT Desigh Summary

IBERT_§VSCLOCK
0115_REFCLKD_IN
0115_REFCLKI_IN

MGTD_1S_RAIN WERERE g eI Component Marme : ibert_k7_g115
RECCLK_0L
MGTI_N5_RIH_IN MGTI_115_Ti_0UT TR 22 @ FimtoEal s | L
FMGTI_115_RECCLK_OL Systern Clock Source : External (P Pin: C29)
MGT2_15_RIH_IN MGTZ_115_Ti_0UT
System Clock Freguency : 200 MHz
MGTZ_115_RECCLE_OL
MGET3_115_R*_IN MGT3_115_T%_OUT BUFG count : 9
15_RECCLE_O
. =i GTX count : 2
C116_REFCLKD_IN
O116_REFCLKI_IN MMCH count 1
MGTO_MB_RH_IN >MGBTO_116_TH_OUT ek alrioet 1
METI_116_RA_IN Board Configuration Settings kc724_scm2
MGT2_16_RH_IN
MGTI_M1E_RH_IN

Q117_REFCLKI_IN
Q117_REFCLKI_IN

METO_H7_RH_IN
RECELE_OL
METI_H7_RE_IN THOUT
RECELE_OL
MET2_H7_RH_IN ouT
17_RECCLK_0L—
METE_H7_RH_IN ouT

RECELE_OL

0113_REFCLK_IN
0113_REFCLKI_IN

MBTO_113_R_IN > MGTO_118_TH_OUT

» WIGTD_118_RECCLE_OL
MGTR_113_RECCLE 0L

| @

Page S of 9 Next > [ Generate J [ Cancel ] [ Help }

UG931_c1_32_100812
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1P Syrnbol ‘ % Core Details

Figure 1-32: IP Customization Window, Page 5
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& XILINX.

16. When the Customize IP status bar no longer appears on screen, select the XCO file
under Design Sources within the Sources pane of the Project Manager window,
right-click the XCO file and select Generate Output Products (Figure 1-33).

File Edt Flow Tools ‘indow Layout View Help
AR ovERERX (PPN 6K LD (B BN
Flow Navigator <«| | Project Manager - project_1 X
- ] Sources I R . Project summary X | 4F IP Catalog X o =
Q =8 e
Q= ‘*045 'ﬂ C\SEHrth‘
4 Praject Manager —
5 Project settings B Des‘" Sources (1) | =4 Mame 1 Version 2 AXM Status License
&h add sources | Constraints (1) & Source Node Properties... Cri+E = Automative & Industrisl
 Simulation Sources | (3 Open File Alt+0 5 ARLInfrastructure
1F 1P Catalog ‘S 5 BassIP
[ Basic Elements
4 IP Integrator ° (5 Commurication & Networking
7 Creats Block Desiq (= Debug & Verification
3 £F AXI Bus Functional Model 21 Fre-production Included
& X Remove File from Project... Delete
I 7 Y e
4 Simulstion - i IF I1COM (ChipScope Pra - Inteqrated Controller)  1,06.a Production  Included
&% Simulation Settings 4F ILA (ChipScope Pro - Integrated Logic Analyzer) 1.05.a Production  Included
@ Run Sinuistion Higrarchy Update » £F ILA(Int=grated Logic Analyzer) 20 Froduction  Included
s | | [Perarchy | 17 curces | @ Refresh Herardy £F VIO (ChipScope Pro - Virtual InputfOutput) — 1.05.a Production  Included
] Open Static Simula 2 K [ Digital Signal Pracessing
£h Sources | 7 Tef == Embedded Processing
4 RTL Analysis -
v Source Mode Properties 1= [RRGh ear res and Design
> ¥ Open Elsborated [ ~ Set Used In... & Math Functions
& =55 [ Memories & Storage Elements
4 Synthesis LF hert_k7_q115 (bert_K Generate Output Froducts. ., I (5 Standard Bus Interfaces
- TR [ ¥ideo & Image Processing
Module: . i
# Run Synthesis &Y Re-custonize .. Details
- Lacation: =
b Marne: IBERT 7 Series GTX (ChipScope Pro - IBERT) A
Type: ®
version: 2,028
a .
Llchenston Part: Wiew Data Sheet Description: The ChipScope Pro Series Integrated Bit Error Ratio Tester for 7 Series GT%,
@ Implementation Se Size! Wiew Version Information Status: Production
[ Run Implementatic ||| Modfied: View Product Webpage license: Includad —
2 Frere=dit
. view Answer Records wendor: i, Ine, v
P WLNY: silin com:ip:chipscope_ibert_7series_gtx:2.02.a =
4 Program and Debug General | Attributes |1 G Add Sources. ., Alb+A
[ T Edit Constraints Sets... oo ox
¥ - Edit Simulation Sets. ..
¥ Generate Bstrear | o | ] @) 1 warning
& FindinFiles... Chrbshift+F
[ open Hardware 5¢ TS5 ® vivado G
= =@ Cther Messages (3 infos)
@ [1P_Flow 19-234] Refreshing IP repositories
&) @ [TP_Flow 19-1704] No user repositaries specified
{a} w3 [TP_Flows 19-816] Loaded xilinx IP repositary ' fids_t 4.3_latestint/14,3/15E_DS/ISE!
=-(©) Generated IP {1 warning, 3 infos)
(D) ibert_k7_q115 (1 warring, 3 infos)
@ [coreutil 879] Reloading repositories because of a changed repository configuration.
4D [coreut] 677) Relnaded &l repostories after a full directory search,
D [sim 172] Generating IP...
® [sim 100] The Sirnulation File Type <Behavioral is not valid For this core. Overriding with File Type <structural>,
< = [ Td Cansle O Messages | [ Log | [ Reports | % Design Runs
Generate HOL files
UG931_c1_33_10081

Figure 1-33: Generate XCO File

17. When the Manage Outputs dialog window appears, leave the settings as is as shown in
Figure 1-34, and then click OK.
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% Manage Outputs E]

| i Choose an action For each target. Expand to see more information about the target. When OK is pressed, all target
actions will be taken.

Cutput Praduct Selection

Instantiskion Template Current Skate; Generated Action; Do Nothing
Simulation Current Skate: Not Generated Action: Generate
Synkhesis Current Skate: Not Generated Action: Generate

a9 HEA

Output product location:  C:fvivado_warkfproject 1 fproject_1 . srcsfsources_1fipfchipscope_ibert_7series_gbx_w2_02_a_ 0 -

[ ok [ Cancel

UG931_c1_34_100812

Figure 1-34: Manage Outputs
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& XILINX.

18. Target generation will take several minutes. After the status bar disappears, change to
the implement directory by entering this command in the Tcl Console (Figure 1-35):

cd C:/vivado work/project 1/project l.srcs/sources_1l/ip/chipsco
pe ibert 7series gtx v2 02 a 0/ibert k7 gll5/implement/

Note: The parent project directory location in this example is C: /vivado work (the parent
project directory location is determined in step 4, page 24).

Fle Edt Flow Tools ‘indow Layost Wiew Help Search commands ]
P N N X b ¥ E T (G S oefautLayoun - K| ® Ready
Flow Navigatar «| | Project Manager - praject_1 X |
(et =] Sources LI T Project Summary X | 1F IP Catalog X [Egise
a = e =
| AT et O search: | ©
4 Project Manager - — =
5 Profect settings Messages: () L warning =2/ hame 1 Version 2 AXI4 Status License
F ndd Sources =)@ Design Saurces (1) | [ [ Automokive & Industris]
- ¥ bert _k7_al 15 (ivert_k7_nl15.5c0) (2) S| ® AR Infrastructure
LF P catalog 5 Comstrainks [ 1) T i
B Simulation Sources (1) £ [ —
4 1P Inteqrator e Communicatian & Networking
3 Create Block Desig = [ Debug & Yerfication
pic E 3 £F A%l Bus Functional Model 2.1 Pre-production Included
- ®| =250
£k IBERT 7 Seties GT¥ (ChipScope Pro - [BERT)  2.02.a Production  Included
4 Simulation & ~£F TCOM (ChipScope Pro - Integrated Contraller)  1.08.a Production  Included
3 simulation Settings a £F 1LA (ChipSeope Pro - Integrated Logic Analyzer) 1.05.a Production  Included
@ Run Simuiaton F ~4F ILA(Integrated Logic Analyzer) 2.0 Production  Included
S ) Hierarchry | IP Sources | Libraries | Comple Order 5 £F VIO (ChipSeope Pro - Vitual InptjOutput) 1,053 Production  Included
Tl Open Static Simula = 7| [ Diital Signal Processing
& Sources |/ Templates Embedded Processing
4 RTL Analysis . (]| (= FRGA Fasturss snd Design
- TP Properties 2 % st
> g% Open Elaborated O e L lath Functions
= =Pl B[ Memories & Storage Elements
4 Synthesis 4F IEERT 7 Series GT% (ChipScope Pro - IBERT) (=] 3_‘;”5";’ ? Bus “P‘tE’Fﬂ“"S
- [ Video & Image Processing
43 Synthesis Settings ~
> ) Version: 2.0z,
Run Synthesis Det
- i Part status: Production EaE
> s T Mame:  IBERT T Series GTX (ChipScape Pro - IBERT) o
B pierepeaon Yendor: il Inc. eisiony 2i02wa)
Plbrary Description: The ChipScope Pro Series Integrated it Error Ratio Tester for 7 Series GTX,
3 nplementation 5= Status:  Production
1 Description:  The ChipScope Pro Saties Inteqrated Bit Error Ratio ¢
[> Run Implementatic Tester for 7 Series GT%, license:  Included
> T VLY xilinoe, com:ip:chipscope_ibert_7ssties_gtx:2.02.a =l vendor:  ilinx, Inc. v
Repository:  ¥:fids_14.3_latestnt/14.3/ISE_DS/ISEjdatafcoregen @ WLMY: dlinz, com:
4 Program and Debug —_—
45 Bitstream Settings || 10 Consdle O x
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[ OpenHardware St | | | Benerating README file...
= I
Y 7| Generating FLIST file...
. Bl | INFO:sin:948 - Finished FLIST file gensracion.
53|  Moving files ta output directory...
x ! Finished moving files to output directory
| 3aved CGP file for project 'coregen'.
generate target: Time (s): elapsed = 00:08:56 . Memory (ME): peak = 400.422 ; gain = 0.000
2
< >
rk/project l/project l.srcs/sources l/ip/chipscope ibert 7series gtx vZ 02 a O/ibert k7 gll5/implement)| I
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Figure 1-35: Tcl Console, Change Directory Command Entry
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% project_1

vivado_work/projec

19. To take the project through the rest of the RDS and RDI implementation flow to
generate a bitstream, enter: source ./v_rdi_implement.tcl (Figure 1-36).

1/project_1.xpr] - Vivado 2012.3

Fle Edt Flow Tools Window Layout View Help Search commands |
Poandil” X' R X D ¥ S XK X (G| SGoefaut Layok | k| ® Ready
Flow Mavigator «| | Project Manager - project_1 x|
= Sources _ O x I Project Summary X | 1F IP Catalog X 0w x
o =7 B
T || A= Ewe RE A earch: [0
| 4 Project Manager -
@ Project Settings Messagss: (1) 1 warning. =) Mame L Wersion 2 ARI4 Status License
o
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LF 1P Catalog (-0 Constraints (L) i [ BaselP
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4 IP Integrator S 45 Communication & Networking
# Create Block Desig [ Debug & Verffication
& E 3 £k AXIBus Functional Model 2.1 Fra-production Included
O @ F e
: eries ipScope Pro - 022 roduction  Indlude:
+~4F IBERT 7 Series GTX (ChipScope Pro - IBERT) 2,02, Producti Induded
4 Simulation & 4k 1CoN (Chipscope Pro - Intsgrated Controller)  1.06.3 Production  Included
& Simulation Settings a i4F 1A (ChipScope Pro - Integrated Logic Analyzer) 1.05.2 Production  Included
@) Fun Simution i = i lLA(lr\t:grated Logic Ar\a\yz‘ar) 20 Pm:uctlnn lr\c:uje:
= | Mierarchy | 1P Sources | Librariss | Compls Order £F IO (ChipScope Pro - Wirtual Tnput/Output) 1.05.a Production  Include:
] Open Static Simula — = %|# [ Dighal Signal Processing
£ Sources | 7 Templates [ Embedded Frocessing
4 RIL Analysis = [E] -1 FPGa Features and Desian
S i Eiatioratad ] dbaiSEES el = Math Functions
> [ Open Bl 1
& %%k = Memories & Storage Elements
4 Synthesis £F IBERT 7 Series GTX (Chipscope Fro - BERT) = it:“d;": Bus I:te”a‘es
[ ¥ideo & Image Pracessing
& synthesis Settings| || [ A
||| version:  2.02.a —
B Run Synthesis T s Details
art stabus: Production
3 S - _
> licsnse:  Inchuded Narme: IBERT 7 Series GTX (ChipScope Pro - IBERT) &
: Version:  2.02.3
a Lipkmenation wendor: Kilinse, Tnc.
Giers Description: The ChipScope Pro Series Integrated Bit Error Ratio Tester for 7 Series GTX.
&5 Implementation Sef o it
| Description: The ChipScope Pra Series Inkegrated Bit Error Ratio AUz Produchion
[» Run Implementatic Tester for 7 Seriss GTH. License:  Included 3
> B O WLNY: lin. com:ip:chipscope_ibert_7series_gtx:2.02.2 & Vendor i, Inc. v
Repository: V:[ids_14.3_|atest/nti14.3/15E_DS(ISE/datajcoregen = LMY iy comip:chipscope_bert_7series_gtx:2.02,a =]
4 Program and Debug
4 Biestraam Settings| || 7ol Console _ O x
¥ senerate Bitstrean |  Generaving README file... ~
B open Hardware 5¢ || oy Generating FLIST file...
|
™) 7| INFO:sim:948 - Finished FLIST file generation.
- &l Hoving files to ourpur directory.
Finished moving files to output directory
|  Saved CGP file for project 'coregen'.
generate_target: Time (s): elapsed = 00:08:56 . Memory (MB): peak = 400.422 : gain = 0.000
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< | >
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Figure 1-36: Tcl Console, Source Command Entry
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20. When the Bitstream Generation Completed dialog window appears, click Cancel
(Figure 1-37).

Bitstream Generation Completed [E|g|

\IA) Bitstream Generation successfully completed.

Mexk

(%) Dpen Implemented Desigre

() View Reparts

() Launch iMPACT

[] Don't show this dialog again

[ Ok ] |[ Cancel ]l

UG931_c1_37_100812

Figure 1-37: Bitstream Generation Complete Window

21. When the Synthesis Completed dialog window appears, click Cancel (Figure 1-38).

Synthesis Completed E|E|

\l‘) Synthesis successfully completed,

() Open Synthesized Design

() View Reports

[] Don't show this dialog again

I Ok l |[ Cancel ]l

UG931_c1_38_100812

Figure 1-38: Synthesis Completed Window

40

www.xilinx.com KC724 IBERT Getting Started Guide

UG931 (v1.0) October 23, 2012


http://www.xilinx.com

& XILINX.

Creating the GTX IBERT Core

File
;i” I

Edt  Flow

W O §

Flow Navigator «

Q

]
e2a &

| 4 Project Manager
5 Project Settings
5 add sources

<} 1P Catalog

4 TP Integrator

ik Create Block Desig

=
B

4 Simulation
5 simulation Settings
(] Run Simulation
] Open Static Simula

.

RTL Andysis
» fg% Open Elsborated O

S

Synthesis

& Run Synthesis
> g% Open Synthesized

%5 Synthesis Settings ||

S

Implementation
3 Implementation Se
[» Run Implementatic
> &% Open Implementes

22. Close the Vivado test application (Figure 1-39).

S

Program and Debug
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%] Generate Bitstrear
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Synthesis | Implementation | Simulation
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Figure 1-39:

Close Button

UG931_c1_39_101512

23. When the exit confirmation window appears, click OK (Figure 1-40).

\__/ OF to exit vivado?

[ Ban't show this dislog agairé

oK ]l [ Cancel ]

UG931_c1_40_100812

Figure 1-40: Close Confirmation

24. Navigate to the C: /vivado work/project 1l/project l.runs/impl 1
directory to locate the resultant bitstream.
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Appendix A

Warranty

THIS LIMITED WARRANTY applies solely to standard hardware development boards
and standard hardware programming cables manufactured by or on behalf of Xilinx
(“Development Systems”). Subject to the limitations herein, Xilinx warrants that
Development Systems, when delivered by Xilinx or its authorized distributor, for ninety
(90) days following the delivery date, will be free from defects in material and
workmanship and will substantially conform to Xilinx publicly available specifications for
such products in effect at the time of delivery. This limited warranty excludes:

(i) engineering samples or beta versions of Development Systems (which are provided
“AS IS” without warranty); (ii) design defects or errors known as “errata”;

(iii) Development Systems procured through unauthorized third parties; and

(iv) Development Systems that have been subject to misuse, mishandling, accident,
alteration, neglect, unauthorized repair or installation. Furthermore, this limited warranty
shall not apply to the use of covered products in an application or environment that is not
within Xilinx specifications or in the event of any act, error, neglect or default of Customer.
For any breach by Xilinx of this limited warranty, the exclusive remedy of Customer and
the sole liability of Xilinx shall be, at the option of Xilinx, to replace or repair the affected
products, or to refund to Customer the price of the affected products. The availability of
replacement products is subject to product discontinuation policies at Xilinx. Customer
may not return product without first obtaining a customer return material authorization
(RMA) number from Xilinx.

THE WARRANTIES SET FORTH HEREIN ARE EXCLUSIVE. XILINX DISCLAIMS ALL
OTHER WARRANTIES, WHETHER EXPRESS, IMPLIED OR STATUTORY, INCLUDING,
WITHOUT LIMITATION, ANY WARRANTY OF MERCHANTABILITY, FITNESS FOR A
PARTICULAR PURPOSE, OR NON-INFRINGEMENT, AND ANY WARRANTY THAT
MAY ARISE FROM COURSE OF DEALING, COURSE OF PERFORMANCE, OR USAGE
OF TRADE. (2008.10)

Do not throw Xilinx products marked with the “crossed out wheeled bin” in the trash.
Directive 2002/96/EC on waste electrical and electronic equipment (WEEE) requires the
separate collection of WEEE. Your cooperation is essential in ensuring the proper
management of WEEE and the protection of the environment and human health from
potential effects arising from the presence of hazardous substances in WEEE. Return the
marked products to Xilinx for proper disposal. Further information and instructions for
free-of-charge return available at: http:\ \www.xilinx.com\ehs\weee.htm.
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