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Chapter 1

VC7222 IBERT Getting Started Guide

Overview

This document provides a procedure for setting up the Virtex®-7 FPGA VC7222 GTH and
GTZ Transceiver Characterization Board to run the Integrated Bit Error Ratio Test (IBERT)
demonstration using the Vivado® Design Suite. The designs required to run the IBERT
demonstration are stored in the Secure Digital (SD) memory card provided with the VC7222
board. A copy of the designs can also be found at the Virtex-7 FPGA VC7222
Characterization Kit documentation website.

The VC7222 board is described in detail in Virtex-7 FPGA VC7222 GTH and GTZ Transceiver
Characterization Board User Guide (UG965) [Ref 1].

The IBERT GTH demonstration operates one GTH Quad at a time. The procedure consists of:

Setting Up the VC7222 Board for GTH and GTZ IBERT Testing, page 7
Extracting the Project Files, page 7

Connecting the GTH Transceivers and Reference Clocks, page 9
Configuring the FPGA, page 15

Setting Up the Vivado Design Suite, page 17

Starting the SuperClock-2 Module, page 20

Viewing GTH Transceiver Operation, page 26

© N o vk w N

Closing the IBERT Demonstration, page 27

The IBERT GTZ demonstration operates 8 GTZ lanes using both Q300A and Q300B. The
procedure consists of:

Connecting the GTZ Transceiver and Reference Clocks, page 28
Configuring the FPGA, page 33
Setting up the Vivado Design Suite, page 35

Bl S

Starting the SuperClock-2 Module, page 20
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5. Viewing GTZ Transceiver Operation, page 41
6. Closing the IBERT Demonstration, page 43

Requirements

The hardware and software required to run the GTH and GTZ IBERT demonstration are listed
here:

« Virtex-7 FPGA VC7222 GTH and GTZ Transceiver Characterization Board. The kit
includes:

o One SD card containing the IBERT demonstration designs
- One Samtec BullsEye™ cable
- One skew-matched reference clock cable set
- Eight SMA female-to-female (F-F) adapters
o Six 50Q SMA terminators
o GTH transceiver power supply module (installed on board)
o GTZ transceiver power supply module (installed on board)
o SuperClock-2 module, Rev 1.0 (installed on board)
- 12V DC power adapter
- USB cable, standard-A plug to Micro-B plug
+ Host PC with:
o SD card reader
o USB ports
- Vivado Design Suite 2015.1

The hardware and software required to rebuild the IBERT demonstration designs are:

« Vivado Design Suite 2015.1

« Host PC with a version of the Windows operating system supported by the Vivado
Design Suite
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Setting Up the VC7222 Board for GTH and GTZ
IBERT Testing

& CAUTION! The VC7222 board can be damaged by electrostatic discharge (ESD). Follow standard ESD
prevention measures when handling the board.

When the VC7222 board ships from the factory, it is already configured for the GTH IBERT
demonstration described in this chapter. If the board has been re-configured, it must be
returned to the default setup before running the IBERT demonstrations.

1. Move all jumpers and switches to their default positions. The default jumper and switch
positions are listed in Virtex-7 FPGA VC7222 GTH and GTZ Transceiver Characterization
Board User Guide (UG965) [Ref 1].

2. Install the GTH and GTZ transceiver power modules into connectors J29 —J102, and J5
and J71, respectively.

3. Install the SuperClock-2 module:

a. Align the three metal standoffs on the bottom side of the module with the three
mounting holes in the SuperClock-2 module interface of the VC7222 board.

b. Using three 4-40 x 0.25 inch screws, firmly screw down the module from the bottom
of the VC7222 board.

c. On the SuperClock-2 module, place a jumper across pins 2 - 3 (2V5) of the CONTROL
VOLTAGE header, J18, and place another jumper across Si570 INH header J11.

d. Screw down a 50Q2 SMA terminator onto each of the six unused Si5368 clock output
SMA connectors: J7, 18, J12, J15, J16, and J17.

Extracting the Project Files

The Vivado project files required to run the IBERT demonstration are located in
rdf0297-vc7222-ibert-2015-1.z1ip on the SD card provided with the VC7222 board.
These files are also available online at the Virtex-7 FPGA VC7222 Characterization Kit
documentation website.
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The ZIP file contains these files:

« BIT files
vc7222_ibert_gll3_325.bit
vc7222_ibert_gll4_325.bit
vc7222_ibert_gll5_325.bit
vc7222_ibert_g213_325.bit
vc7222_ibert_g2l14_325.bit
vc7222_ibert_g215_325.bit
vc7222_ibert_g300_225.bit
vc7222_uarttest.bit

« Probe files
vc7222_ibert_gll3_debug_nets.ltx
vc7222_ibert_gll4d_debug_nets.ltx
vc7222_ibert_gll5_debug_nets.ltx
vc7222_ibert_g213_debug_nets.ltx
vc7222_ibert_g214_debug_nets.ltx
vc7222_ibert_g215_debug_nets.ltx
vc7222_ibert_g300_debug_nets.ltx

« Tcl scripts
add_scm2.tcl
setup_scm2_325_00_GTH.tcl
setup_scm2_225_00_GTZ.tcl

The Tcl scripts are used to help merge the IBERT and SuperClock-2 source code (described
in Chapter 2, Creating the GTH IBERT Core and in Chapter 3, Creating the GTZ IBERT Core)
and to set up the SuperClock-2 module (described in Starting the SuperClock-2 Module,
page 20 in the GTH section and Starting the SuperClock-2 Module, page 36 in the GTZ
section).
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To copy the files from the SD memory card:

1. Connect the SD card to the host computer.
2. Locate the file rdf0297-vc7222-ibert-2015-1.zip on the SD memory card.

3. Unzip the files to a working directory on the host computer.

Running the GTH IBERT Demonstration

The GTH IBERT demonstration operates one GTH Quad at a time. This section describes how
to test GTH Quad 115, while the remaining GTH Quads are tested following similar steps.
Connecting the GTH Transceivers and Reference Clocks

Figure 1-1 shows the locations for all the GTH transceiver Quads on the Rev. 1 VC7222
board.

QUAD_114 Q

QUAD_113

sasgagse

LTI

UG971_c1_01_102914

Figure 1-1: GTH Quad Location
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Note: Figure 1-1 is for reference only and might not reflect the current revision of the board.

All GTH transceiver pins and reference clock pins are routed from the FPGA to a connector
pad which interfaces with the Samtec BullsEye connector. Figure 1-2 A shows the connector
pad, and Figure 1-2 B shows the connector pinout.

GTH Connector Pad GTH Connector Pinout

UG971_c1_02_080213

Figure 1-2: A - GTH Connector Pad. B — GTH Connector Pinout
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The SuperClock-2 module provides LVDS clock outputs for the GTH transceiver reference
clock in the IBERT demonstration. Figure 1-3 shows the location of the differential clock

SMA connections on the clock module which can be connected to the reference clock
cables.

Note: The image in Figure 1-3 is for reference only and might not reflect the current revision of the
board.

Si570
I
.

g ul
6hD_lcLkouT_2 I :

SI570_CLK N CLKOUT1_N (CLKOUTZ_I\D/ (CLkouT3 N) \(CLKOUT4_@

UG971_c1_03_101513

| 8
Javs & wuni ¥ 0
L Su uz

HW-CLK-101

Figure 1-3: SuperClock-2 Module Output Clock SMA Locations

The four SMA pairs labeled CLKOUT provide LVDS clock outputs from the Si5368 clock
multiplier/jitter attenuator device on the clock module. The SMA pair labeled Si570_CLK
provides LVDS clock output from the Si570 programmable oscillator on the clock module.

Note: The Si570 oscillator does not support LVDS output on Rev. B and earlier revisions of the
SuperClock-2 module.

For the GTH IBERT demonstration, the output clock frequencies are preset to 325.00 MHz.
For more information regarding the SuperClock-2 module, see the HW-CLK-101-SCLK2
SuperClock-2 Module User Guide (UG770) [Ref 2].
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Attach the GTH Quad Connector

Before connecting the BullsEye cable assembly to the board, firmly secure the blue

elastomer seal provided with the cable assembly to the bottom of the connector housing, if
it is not already inserted (see Figure 1-4).

Note: Figure 1-4 is for reference only and might not reflect the current version of the connector.

UG971_c1_04_040215

Figure 1-4: BullsEye Connector with Elastomer Seal
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Attach the Samtec BullsEye connector to the GTH Quad 115 (Figure 1-5), aligning the two
indexing pins on the bottom of the connector with the guide holes on the board. Hold the
connector flush with the board and fasten it by tightening the two captive screws.

UG971_c1_05_080213

Figure 1-5: BullsEye Connector Attached to GTH Quad 115

GTH Transceiver Clock Connections

See Figure 1-2 to identify the P and N coax cables connected to the CLKO reference clock
inputs. Connect these cables to the SuperClock-2 module as follows:

¢ CLKO_P coax cable —» SMA connector J5 (CLKOUT1_P) on the SuperClock-2 module
* CLKO_N coax cable - SMA connector J6 (CLKOUT1_N) on the SuperClock-2 module

Note: Any one of the five differential outputs from the SuperClock-2 module can be used to source
the GTH reference clock. CLKOUT1_P and CLKOUT1_N are used here as an example.
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GTH TX/RX Loopback Connections

See Figure 1-2 to identify the P and N coax cables that are connected to the four receivers
(RX0, RX1, RX2, and RX3) and the four transmitters (TX0, TX1, TX2, and TX3). Use eight SMA
female-to-female (F-F) adapters (Figure 1-6) to connect the transmit and receive cables as
shown in Figure 1-7 and detailed in the following list:

« TXO_P — SMA F-F Adapter - RXO0_P
« TXO_N — SMA F-F Adapter —» RXO_N
« TX1_P — SMA F-F Adapter -» RX1_P
« TX1_N — SMA F-F Adapter - RX1_N
« TX2_P —» SMA F-F Adapter -» RX2_P
« TX2_N — SMA F-F Adapter - RX2_N
« TX3_P — SMA F-F Adapter -» RX3_P
« TX3_N — SMA F-F Adapter - RX3_N

Note: To ensure good connectivity, it is recommended that the adapters be secured with a wrench,
however do not over-tighten the SMAs.

3 i

UG971_c1_06_101513

Figure 1-6: SMA F-F Adapter

TX Coax
SMA F-F Adapter

r RX Coax

Arg

UG971_c1_07_101513

Figure 1-7: TX-To-RX Loopback Connection Example
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Figure 1-8 shows the VC7222 board with the cable connections required for the Quad 115
GTH IBERT demonstration.

UG971_c1_08_080513

Figure 1-8: Cable Connections for Quad 115 GTH 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 Vivado Design Suite using the .bit files
available on the SD card, or online (as collection rd£f0297-vc7222-ibert-2015-1.zip)
at the Virtex-7 FPGA VC7222 Characterization Kit documentation website.
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To configure the FPGA using the SD card:

1. Insert the SD card provided with the VC7222 board into the SD card reader slot located
on the bottom-side (upper-right corner) of the VC7222 board.

2. Plug the 12V output from the power adapter into connector J2 on the VC7222 board.

3. Connect the host computer to the VC7222 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 U57, the Digilent USB JTAG configuration port on the
VC7222 board.

4. Select the GTH IBERT demonstration with the System ACE™ SD Controller SYSACE-2 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 GTH IBERT demonstration, set ADR2 =
ON, ADR1 = OFF, and ADRO = ON. The MODE bit (switch position 4) is not used and can
be set either ON or OFF.

SYSACE-2 CFG

SW28

ADRO |- [ |
ADR1 [ [
ADR2 | |
MODE |-

UG971_c1_09_101513
Figure 1-9: Configuration Address DIP Switch (SW8)

There is one IBERT demonstration design for each GTH Quad on the VC7222 board, for a

total of six IBERT designs. Additional designs are provided to demonstrate the GTZ and the
USB/UART interface (details of this demonstration are described in the README file on 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

Demonstration Design ADR2 ADR1 ADRO

GTH Quad 113 ON ON ON

GTH Quad 114 ON ON OFF

GTH Quad 115 ON OFF ON

GTH Quad 213 ON OFF OFF

GTH Quad 214 OFF ON ON

GTH Quad 215 OFF ON OFF

GTZ Quad 300A and 300B 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 Vivado Design Suite
1. Start Vivado Design Suite on the host computer and click Flow > Open Hardware

Manager (highlighted in Figure 1-10).

File | Flow | Tools Window Help Q.- Search commands
I.’} Open Hardware Manager i

P
VlVADO Productivity. Multiplied. XILI NX
ALL PROGRAMMABLE.
Quick Start
Creah.a. Né:}aje:t Open Project Open Example Project
Tasks
% @
Ma‘g Open Hardware Manager Xilinx Tel Store

Information Center

Documentation and Tutorials Quick Take Videos Release Motes Guide

& Td Console
UG971_c1_10_040215

Figure 1-10: Vivado Design Suite, Open Hardware Manager
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2. In the Hardware Manager window, click Open New Target (highlighted in Figure 1-11).

Hardware Manager - unconnected

@ Mo hardware target is open. Cpen target

Hardware E}. Auto Connect
a = =|i|| %| TN | Recent Targets
Closed Targets
MName -
i Open Mew Target...

1| 1] |r|§|§

Ma
®

Properties S

« »Ex

UG971_c1_11_091814

Figure 1-11: Open a New Target
3. An Open Hardware Target wizard starts. Click Next to run the wizard.

4. In the Hardware Server Settings window, select Local server (target is on local
machine). Click Next to open the server and connect to the Xilinx TCF JTAG cable.
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5. In the Select Hardware Target window, the xilinx_tcf cable appears under
Hardware Targets, and the JTAG chain contents of the selected cable appear under
Hardware Devices (Figure 1-12). Select the xilinx_tcf target and keep the JTAG Clock

Frequency at the default value (15 MHz). Click Next.

;:‘-_, Open Mew Hardware Target
Select Hardware Target

Select a hardware target from the list of available targets, then set the appropriate JTAG dock (TCK)
freguency. If you do not see the expected devices, decrease the frequency or select a different target.

Hardware Targets

Type Paort MName JTAG Clack Frequency
B liree_tef | |Digilent/210251844303 |15000000

Hardware Devices (for unknown devices, spedify the Instruction Register (IR) length)

MName 1D Code IR Length

@ system_ace_cf 0 1A001093 &
% xc7vhSBOt_1  236D9093 22

VCSE server: localhost: 50001

Hardware server: localhost: 3121

I < Back “ Mext >

Figure 1-12: Select Hardware Target

UG971_c1_12_051314

6. In the Open Hardware Target Summary window, click Finish. The wizard closes and the

Vivado Design Suite opens the hardware target.
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Starting the SuperClock-2 Module

The IBERT demonstration designs use an integrated VIO core to control the clocks on the
SuperClock-2 module. The SuperClock-2 module features two clock-source components:

« Always-on Si570 crystal oscillator

« Si5368 jitter-attenuating clock multiplier
Outputs from either source can be used to drive the transceiver reference clocks.
To start the SuperClock-2 module:

1. The Vivado Design Suite Hardware window shows the System ACE tool and the
XC7VH580T devices. The XC7VH580T device is reported as programmed. In the
Hardware Device Properties window, enter the file path to the Q115 Probes file
(ve7222_ibert_qgll5_debug_nets.ltx) in the extracted IBERT files from the SD
card (Figure 1-13).

Hardware —_ O ©» = Debug Probes R I E =
QX = |[ERS v » B QA I 5|E

MName Status

E- B localhost (1) Connected

= Be xilinx_tcf/Diglent/210251844303 (2)  Open
o

< | 1 =]
Hardware Device Properties - 0O @ x
PN A

 xcPvh580t_1

Is programmable

Programming file: E]
Probes file: E] I | 4
User chain count: 4 =

General | Properties

UGY71_c1_13_041114

Figure 1-13: Adding the Probes File
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2. In the Hardware window, right-click XC7ZVH580T_1 and select Refresh Device

(Figure 1-14).

Note: If the FPGA was not programmed using the SD card, provide both the programming and

the probes files, and then select Program Device.

Hardware — O

o i = -

A I S|ESE & P E

MName Status

=- B localhost (1) Connected
=@ wilime_tcf/Digilent/2102518443...  Open

/A

3E XADC (5y
- 5% TRFRT (TRFRTI

| 1

Hardware Device Properties I |
& »>BBIE
@ xc7vh580t_1

Status: Programmed

Programming file: D

Probes file: debug_nets.ltx D

User chain count: 4

General | Properties

e

Debug Probes

Qy 57 oa [MF
N pda = ||

Hardware Device Properties. ..

Ctrl+E

Program Device...

Refresh Device

Add Configuration Memary Device. ..

Boot Device...

Program BER. Key...
Clear BER Key...

Program eFUSE Registers...

Export to Spreadsheet...

1|

Figure 1-14: Program/Refresh Device
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3. Vivado Design Suite reports that the XC7VH580T is programmed and displays the
SuperClock-2 VIO core and the IBERT core. To configure the SuperClock-2 module, click
Tools > Run Tcl Script (Figure 1-15). In the Run Script window, navigate to the
setup_scm2_325_00. tcl script in the extracted files and click OK.

File Edit Flow | Tools | Window Layout View Help

AR e Report AR & B Y
Run Td Script. ..
Property Editor Ctrl+)

Hardware Mana
@ There are no 4

bug Probes — C

Hardware
Q= | = =
L@ U_scmZfu_vio_sdkZ_controlji2c_noreg
2= Program Device ¢ ig u_scm2fu_vio_sdk2_controlfi2c_rd_data[7:0]
= B localhost (1) Add Configuration Memory Device v | B8 u_sem2fu_vio_schk2_controlfi2c_reg_addr[7:0]
=- ﬂ'i? xilinx_t épen Hardware Dashboard R lcn u_sa'nHu_v?u_sdkz_cunt'ulﬁZc_start
@ syste [-£g u_scm2fu_vio_sck2_controlfi2c_wr_data[7:0]
- wcivi] B --‘eﬁ u_scm2fu_vio_sck?_controlfpca0_ctrl[5:0]
1Y --13 u_scm2fu_vio_sclk?_controlfpca0_ctrl_1[5:0]
--‘eﬁ u_scm2fu_vio_sck?_controlfpca1_ctrl[5:0]
%5 u_scm2fu_vio_sck2_controlfpcal_ctrl_1[5:0]
Xilimx Tl Store... l<:| u_scm2fu_vio_sck2_controlfeck?_reset
Customize Commands b --15 u_scm2fu_vio_sdk2_controlfsdk_in[3:0]
= --15 u_scm2fu_vio_sdk2_controlfsdk_out_w[5:0]
# Options... F-ig u_scm2fu_vio_schk2_controlfsdk_out_w_1[5:0]
LEZHIREL (fher 2 2= -4k --15 u_scm2fu_vio_sck2_control/si570_addr[6:0]
= = Q} Dg 1z u_scm2fu_vio_sck2_control/si570_done
5% IBERT : 1 u_scm2fu_vio_sck2_control/sis70_freq[19:0]
5 u_scm2fu_vio_sck2_control/si570_idcode[5:0]

Name: localhost: 3121 xinx_tcf/Digilent/210251844303/1_1/TBE ‘e u_sam2ju_vio_sdk2_control/si570_recall
La u_scm2fu_vio_sdk?2_control/si570_start

Device: | @ xc7vh5a0t_1 Bg u_sem2fu_vio_sck2_control/si5368_addr[6:0]
--‘eﬁ u_scm2fu_vio_sck?_control/si5368_dkin[1:0]
l<:| u_scm2fu_vio_sdk2_control/si5368_dkwr

E T L LI | L, T N ) -1 T

UG971_c1_15_040215

E Mg

Open New Target...
Open Recent Target 3

Figure 1-15: Run TCL Script
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4. To view the SuperClock-2 settings in the VIO core, select the probe signal from the
Debug Probes window and drag it to the VIO-hw_vio_1 window. For example, the
frequencies, ROM addresses, and start signals are selected (Figure 1-16).

Note: The ROM address values for the Si5368 and Si570 devices (i.e., Si5368 ROM Addr and
Si570 ROM Addr) are preset to 3 to produce an output frequency of 325.000 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.

Debug Frobes — O % | |sVI0-hw_vie 1 X Owr X
Q= % 52| | VIO Probes 4 O %
T O ST o VT SO O T O Pearo SO T o] = N . )
(-8 u_scm2ju_vio_sdk2_controlfpcal_ctrl[5:0] b S Name Value Activity  Direction

18 u_sam2fu_vio_sdk?_controlfzdk_in[3:0] B E |+ u_scm2fu_vio_sdk?_control/si5368_freq[19:0] |[U] 325000
- u_sam2ju_vio_sdk2_controlfsck_out[5:0] A L u_sam2fu_vio_sdk?_controlfsi570_freq[19:0] |[U] 325000

- U_sem2fu_vio_sck2 control/si5368_done = u_scm2fu_vio_sdk2_control/si5368_addr[6:0] |[U] 3
25 | _scm2ju_vio_sdk2_controlfsi5368 _freq[19:0] Wl X u_sam2fu_vio_sdk?_controlfsi570_addr[5:0]

-y som2fu vio sdk? controlfsiS70 done - u_scm2fu_vio_sdk2_control/si5368_start
Hig |u_san2fu_vio_ﬁk2_contol!m’ 570_freq[19:0] u_scm2fu_vio_sdk2_control/si570_start
-5 u_scm2ju_vio_sclk2_controlfi2c_dev_addr[7:0 P R

~ta u_sam2/u_vio_sck2_contralfi2e_noreg - The frequency for both clocks is set to 325MHz
[#-&g u_scm2ju_vio_sdk2_controlfi2c_reg_addr[7:0]
g u_scm2fu_vio_sdk2_controlfi2c_start

&g u_scm2fu_vio_sck?2_controlfi2c_wr_data[7:0]
%5 u_samZfu_vie_sdk2_controlfpcad_ctrl_1[5:0]
&g u_scm2fu_vio_sdk2_controlfpcal_ctrl_1[5:0]
g u_sem2fu_vio_sck2_controlfsck2_reset
&5 u scm2fu vio sck? controlfsck out 1[5:0 il
[+-g |u_san2fu_vio_wk2_cont'ol)‘m' 5368_addr[6:0]
& u_scm2fu_vio_sck?_controlfsi5368 _ckin[1:0]
- lg u_scm2ju_vio_sdk2_controlfsi5368_dkwr ’
&5 u_scm2fu_vio_sck?_controlfsi5368_dsbi[4:0] /
g U sem2fu_vio_sdk2 control/si5368_reset -

8% |, zcm2/u vio sdk? controlfsi5368 sizrt-r
- Iu_smﬂu_vio_wkz_cont'olﬁm' 570_addr[&:0] |
(&g u_scm2fu_vio_sclk2_controlfsis70_idcode[6:0 5

g u_scm2fu vio_sdk2 controlfsi570_recall - mn v O
PN _sam2fu_vio_sdk2_control/si570_start sa

[/

- The ROM address value for both S5i5368 and Si570
is set to 3 (325MHz)

m

NN

7 - 5i5368 and Si5T0 start button (clock starts on rising edge)
4

UG971_c1_16_041114

Figure 1-16: SuperClock-2 Module VIO Core
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5. Toview the GTH transceiver operation, click Layout > Serial I/0O Analyzer. From the top
of the Hardware Manager window, select Auto-Detect Links to display all available links
automatically. Links can also be created manually in the Links window by right-clicking
and selecting Create Links, or by clicking the Create Links button (Figure 1-17).

| Hardware Manager - localhost/xiling_tcf/Digilent/210251844303

@ There are no serial IfQ links, | Auto-detect links  Create links I

Hardware - O w©r = Debug Probes — O w©r =
Gl = ] Gl =
o= ERE v »E Q< =E
Name Status E-3F hw_via_1 j+
- . - _scm2fu_vio_sck2_controlfi2c_ack
EI g IPERT iIdBElRl-;"I:\ . - u_scm2fu_vio_sdk2_controlfi2c_done
I%]] Quad_ - #-i8 u_scm2fu_vio_sck?_controlfi2c_rd_data[7:0]
i - [M] COMMOMN_X1Y2 Locked
: : R -8 u_scm2ju_vio_sdk2_control fpcad_ctrl[5:0]
-Bg MGT_X1Y8 13.000 Gbps [ )
#-i8 u_scm2yfu_vio_sck?_controlfpcal_ctri[5:0]
- By MGET_X1Y9 13,000 Ghps ) .
. = #i8 u_scm2fu_vio_sck?2_controlfsclk_in[&:0]
- B MET_X1Y10 13.000 Gbps | io sdlk lsclk TE.
e 13.000 Ghps 18 u_samZfu_vio_sdk2_controlfedk_out_w([5:0]
ﬁ h «;]_ 1:10‘ OKI — e w_scm2fu_vio_sdk2_control/si5358_done =
i oz L rrr; I . il -8 u_scm2ju_vio_sdk2_controlfsi53658 _freq[19:0]
_________ S; -1 u_stm2fu_vio_sck2_control/si570_done
IBERT Core Properties _ 0O -8 u_sem2ju_vio_sdk2_control/sis70_freq[19:0]
- [#%5 u_scm2yfu_vio_sclk?_controlfi2c_dev_addr[7:0]
* & D’: - a u_scm2fu_vio_sdk2_controlfi2c_noreg
§& IBERT %5 u_sam2fu_vio_sdk?_controlfi2c_reg_addr[7:0]
-~ a u_scm2fu_vio_sdk2_controlfi2c_start
Name: localhostfxilink_tcf/Digilent/210251844303/1_1/IBERT g u_sem2fu_vio_sck2_controlfi2c_wr_data[7:0]

Device: | & xc7vh530t_1

Properties |GTGroups

5 u_scm2fu_vio_sck?2_controlfpca0_ctrl_1[5:0]
[#-%&5 u_samZfu_vio_sdk2_controlfpcal_ctrl_1[5:0]
«La u_scm2fu_vio_sclk?_controlfsclk2_reset
-85 u_scm2ju_vio_sdk2_controlfsck_out_w_1[5:0]
[#-%5 u_scm2fu_vio_sck?_controlfsi5368_addr[6:0]
[#-58 w_scmZfu_vio_sdk2_control/si5368_dkin[1:0]

wlm 11 erm P win erdk? rontralfeiS3IER ke
Serial IO Links
D\ Mame ™ Rx Status Bits Errors BER. BERT Reset TX Pattern
el
rea a e Ctrl+E
iy
X Delete Delete
%  Create Links...
& o I Auto-detect links or areate links It-:- add =
¢ |
[ | @
ﬁi Co =
¢ @ a 1
5 Td Console L; Messageh Export to Spreadsheet...
UGY71_c1_17_051314
Figure 1-17: Serial /O Analyzer—Create Links

VC7222 IBERT Getting Started Guide

www.Xilinx.com

UG971 (Vivado Design Suite v2015.1) April 27, 2015

| Send Feedback l

24


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG971&Title=Virtex-7%20FPGA%20VC7222%20Characterization%20Kit%20IBERT%20Getting%20Started%20Guide&releaseVersion=2015.1&docPage=24

8 XI I_I NX Chapter 1: VC7222 IBERT Getting Started Guide

ALL PROGRAMMABLE-~

6. If links are created manually, the Create Links window is displayed. The options in this
window are used to link any TX GT to any RX GT. To create links, select the TX GT and RX
GT from the two lists, then click the Add Link button. For this project, connect the
following links (Figure 1-18):
MGT_X1Y8/TX to MGT_X1Y8/RX
MGT_X1Y9/TX to MGT_X1Y9/RX
MGT_X1Y10/TX to MGT_X1Y10/RX

MGT_X1Y11/TX to MGT_X1Y11l/RX

§ Create Links [

To create a new link select a TX GT and/or an RX GT, then dick the Add button on the Mew Links toolbar.

TH GTs RX GTs
Search: [Q- . Search: Z\
MGET_X1Y8/TX (xc7vh580t_1/Quad_115) MGT_X1Y8/RX (xc7vh580t_1/Quad_115)
[f> MGT_X 179/TX (xc7vh580t_1/Quad_115) <8 MGT_X1Y9/R¥ (xc7vh580t_1/Quad_115)
[F> MGET_X1¥ 10,/ (x 80t_1/Quad_115) < MGT_X1Y10/RX [ t

[> MET_X1Y11/TX (xc7vh580t_1/Quad_115) <7 MGET_X1Y11/RX (xc7vh580t_1/Qu

Mew Links

+

Press thg + pbutton to Add Link

Create link group
Link group description: | Link Group IZI|
Open Serial I/0 Analyzer layout
UGO71_c1_18_040215

Figure 1-18: Create Links Window
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Viewing GTH Transceiver Operation

After completing step 6 in Starting the SuperClock-2 Module, the IBERT demonstration is
configured and running. The status and test settings are displayed on the Links tab in the
Links window shown in Figure 1-19.

Note the line rate and the error count:

Figure 1-19).

File Edit Flow Tools Window Layout Wew Help

Verify that there are no bit errors.

The line rate for all four GTH transceivers is 13.0 Gb/s (see the Status column in

g2 e B | 2| 55 S Serial 1jO Analyzer e K ©®
? Vllardﬁrare i-lamager -Vlocalhos’t;fwlinx;th it 15184430 7)7{
Hardware Debug Probes — O X v VIO - I;wivioil x (SR
i = T i =
QI =|ERS % My E Q= | vioProbes 2 0Ox
: — e et = Eehdten e e — o= : —
MName Status -8 u_scm2fu_vio_sck2_controlfsdk_out_w_1[5:0] 'rg} Walue Activity  Direction
B e ) -1z u_scm2fu_vio_sck2_control/si5368_done | = Ehig u_scmzju_vio_sdk2_control/si5365_freq[19:0] [U] 325000 Input
x:?\fhESDt £ Blogamie -1 u_sam2fu_vio_sdk2_control/si5368_freq[19:0] D 2 15 u_stm2ju_vio_sck2_controlfsi570_freq[19:0] [U] 325000 Input
_ 7 Y u_scm2fu_vio_sck2_contral/si570_done L 15 u_scm2ju_vio_sck?_controlfsi5368_addr[5:0] [U]3 = Output
| (-5 u_scm2fu_vio_sck2_control/si570_freq[19:0] 2 E A5 u_sam2ju_vio_sck2_control/sisT0_sddrfs:0]  [U13 + Output
= i 145 u_scm2fu_vio_sck2_contralfizc_dev_addr[7:0] i-la u_scm2fu_vio_sck2_control/si5368_start [Blo - Qutput
COMMON_X1Y2 Locked ‘ k - A =
l?' AR s | ~a u_sem2fu_vio_sck2_controlfizc_noreg Ell ~a u_sem2fu_vio_sck2_controlfsi570_start ElO = Output
% MGT_X1Y8 13.000 Ghps  |=
i S 1= [#45 u_scm2fu_vio_sck2_controlfi2c_reg_addr[7:0]
hﬂ MGT7X D 13.DUU ths ~va u_scm2fu_vio_sck2_controlfi2c_start
e By L " i ;| i u_scm2fu_vio_sck2_controli2c_wr_data[7:0]
g MGT_X1¥11 13.000 Gbps =
oyl s —iE [-tg u_sam2fu_vio_sck2_control/pcal_ctri[5:0]
. SE hw_vio_1 [ & - -5 u_scm2fu_vio_schk2_control/pcai_ctr[5:0]
— = La u_scm2fu_vio_sclk2_control/sck?_reset
IBERT Core Properties s N ES g u_sem2ju_vio_sclk2_control/sclk_out_w[5:0] =
= = b5 u_scm2fu_vio_sck2_control/si5368_addr[6:0]
« =i g u_scmju_vio_sck2_control/si5368_dkin[1:0]
iE [BERT ~va u_scm2fu_vio_sck2_control/si5368_dkwr
(g u_scm2fu_vio_sck2_control/si5368_dsbl[4:0]
Mame: localhost/xilinx_tcf/Digilent/210251844303/1_1/IBERT ~La u_scm2fu_vio_schk2_control/si5368_reset
: La u_scm2fu_vio_sck2_control/si5368_start
Dewiess (B35 u_stm2/u_vio_sck2_control/si570_addr[6:0]
(-5 u_scm2ju_vio_sclk2_control/si570_idcode[5:0] L
T ~la u_scm2/u_vio_sck2_control/sis70_recal it & L i
| General [Fraene sl ERE o) ~La u som2fu vio sck2 control/sis?0 start
Serial 1jO Links o B
Q| Name ™ RX Status Bits Errors |BER BERTR...| TxPattern RX Pattern TXPre-C... TXPost-... | TX Diff Swing TXReset RXReset RXPL.. TXPLL..JI
be) = Ungrouped. ..
| Reset | PRBS 31-bit » PRBS 31-bit = 0.00d... ~ 0.00... ~|259mV (0000) - Reset Reset r
l"a MGT_X1Y8/TX MGT_X1Y8/RX [13.000 Gbps| 1.721E13 OE0| 5.81E-13] Reset | PRBS 31-bit ~ PRBS 31-bit ~ 0.00d... = 0.00. ~|259mv (D000) - Reset Reset  Locked Locked r
"5 MGT_X1Y9/TX MGT_X1Y%RX |13.000 Gbps| 1.722E13 OEO0] 5.808E-13] Reset | PRBS 31-bit ~ PRBS 31-hit ~ 0.00d... = 0.00... ~|269mV(0000) ~ Reset Reset Locked Locked r
(;3 MGT_X1Y10/TX MGT_X1Y10/Rx |13.000 Gbps| 1.723E13 OE0] 5.805E-13] Reset | PRBS 31-bit ~ PRBS 31-hit ~ 0.00d... = 0.00... ~|262mV(0000) ~ Reset Reset Locked Locked r
b MGT_X1Y11/TX MGT_X1Y11/Rx |13.000 Gbps| 1.723E13 OE0] 5.803E-13] Reset | PRBS 31-bit ~ PRBS 31-hit ~ 0.00d... = 0.00... ~|269mV(0000) ~ Reset Reset Locked Locked r
@
T ¢ | il | b
5 Td Console | (O Messages-, % Serial I/0 Links | [&] Serial 1/0 Scans

Figure 1-19:
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In Case of RX Bit Errors

If there are initial bit errors after linking, or as a result of changing the TX or RX pattern, click
the respective BERT Reset button to zero the count.

If the MGT Link Status shows No Link for one or more transceivers:

« Make sure the blue elastomer seal is connected to the bottom of the BullsEye cable and
the cable is firmly connected and flush on the board.

« Increase the TX differential swing of the transceiver (to compensate for any loss due to
PCB process variation).

« Click the respective TX Reset button followed by BERT Reset.

Additional information on the Vivado Design Suite software and IBERT core can be found in
Vivado Design Suite User Guide: Programming and Debugging (UG908) [Ref 3] and LogiCORE
IP Integrated Bit Error Ratio Tester (IBERT) for 7 Series GTH Transceivers Product Guide for
Vivado Design Suite (PG152) [Ref 4].

Closing the IBERT Demonstration
To stop the IBERT demonstration:

1. Close the Vivado Design Suite application by selecting File > Exit.

2. Place the main power switch SW1 in the off position.
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Running the GTZ IBERT Demonstration

The GTZ IBERT demonstration example provided here operates all 8 lanes of the GTZ
transceiver at the same time.

Note: The VC7222 board ships with one BullsEye cable while the provided example uses two cables

and activates all 8 GTZ lanes. In the absence of a second BullsEye cable, only one of the GTZ quads,
Q300A or Q300B (4 lanes), can be observed at a time.

Connecting the GTZ Transceiver and Reference Clocks

Figure 1-20 shows the locations for the two GTZ transceiver Quads (GTZ Quads Q300A and
Q300B) on the Rev. B VC7222 board.

¥ CLK1 e

g OV i T

QUAD_300A
T

|\
=%~ b
" aimas -

e

UGY71_c1_20_111214

Figure 1-20: GTZ Quad Location
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All GTZ transceiver pins and reference clock pins are routed from the FPGA to a connector
pad which interfaces with the Samtec BullsEye connectors. Figure 1-21 A shows the
connector pad, and Figure 1-21 B and C show the connectors pinout.

¢ &
‘&G m*e \ \LG @LL \
PG DG
NoPAob<t O OZ
5D ED, 5D G
Fo><o><t For«ot<t
3D &L, 52 6
L0 L5055+
@@ ot @$ o%
G ConneotoPad GTZ 3004 Connector Pinout GTZ 300B Connector Pinout

UG971_c1_21_080213

Figure 1-21: A — GTZ Connector Pad. B and C — GTZ Connector Pinout

The SuperClock-2 module provides LVDS clock outputs for the GTH and the GTZ
transceivers reference clock in the IBERT demonstration. For the GTZ IBERT demonstration,
the output clock frequency is preset to 255.00 MHz. See the description for connecting the

SuperClock-2 module, page 10, for more details.
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Attach the GTZ Quad Connector

Before connecting the BullsEye cable assembly to the board, firmly secure the blue
elastomer seal provided with the cable assembly to the bottom of the connector housing if
it is not already inserted (see Figure 1-4).

Attach the Samtec BullsEye connector to either GTZ Quad Q300A or Q300B (Figure 1-22),
aligning the two indexing pins on the bottom of the connector with the guide holes on the
board. Hold the connector flush with the board and fasten it by tightening the two captive

SCrews.

CAUTION! Figure 1-22 shows BullsEye cables connected to both Q300A and Q3008B. If only one
BullsEye cable is available, make sure to power down the board before moving the BullsEye cable to the

second half of the GTZ lanes

UG971_c1_22_080213

Figure 1-22: BullsEye Connector Attached to GTZ Quads Q300A and Q300B
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GTZ Transceiver Clock Connection

Connect the GTZ reference clock CLKO to the SuperClock-2 module as follows (see
Figure 1-23):

J56 (REFCLKO_P) SMA connector — J7 (CLKOUT2_P) on the SuperClock-2 module
J57 (REFCLKO_N) SMA connector — J8 (CLKOUT2_N) on the SuperClock-2 module

Note: Any one of the five differential outputs from the SuperClock-2 module can be used to source
the GTZ reference clock. CLKOUT1 is used here as an example.

Note: GTZ reference clock CLK1 (J46 and J47) can be left disconnected.

UG971_c1_23_080213

Figure 1-23: GTZ CLKO and CLK1 Connection
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GTZ TX/RX Loopback Connections

See Figure 1-21 to identify the location of the P and N pins of the GTZ transmitters and
receivers lanes. Use eight SMA female-to-female (F-F) adapters (Figure 1-6) to connect the
transmit and receive cables as shown in Figure 1-7 and detailed in the following list:

« TXO_P — SMA F-F Adapter —» RXO0_P
« TXO_N — SMA F-F Adapter - RXO_N
« TX1_P —» SMA F-F Adapter — RX1_P
« TX1_N — SMA F-F Adapter — RX1_N
« TX2_P —» SMA F-F Adapter -» RX2_P
« TX2_N — SMA F-F Adapter - RX2_N
« TX3_P — SMA F-F Adapter — RX3_P
« TX3_N — SMA F-F Adapter — RX3_N
« TX4_P — SMA F-F Adapter —» RX4_P
« TX4_N — SMA F-F Adapter - RX4_N
« TX5_P — SMA F-F Adapter - RX5_P
« TX5_N — SMA F-F Adapter - RX5_N
« TX6_P — SMA F-F Adapter —» RX6_P
« TX6_N — SMA F-F Adapter - RX6_N
« TX7_P — SMA F-F Adapter —» RX7_P
« TX7_N — SMA F-F Adapter - RX7_N

Note: To ensure good connectivity, it is recommended that the adapters be secured with a wrench,
however do not over-tighten the SMA connectors.
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Figure 1-24 shows the VC7222 board with both Q300A and Q300B Quads connected
(8 lanes) for the GTZ IBERT demonstration.

oo oo

UG971_c1_24_080213

Figure 1-24: Cable Connections for the GTZ IBERT Demonstration

Configuring the FPGA

This section describes how to configure the FPGA using the SD card included with the
Virtex-7 FPGA VC7222 GTH and GTZ Transceiver Characterization Board. The FPGA can also
be configured through Vivado Design Suite using the .bit files available on the SD card,
or online (as collection rdf0297-vc7222-ibert-2015-1.zip) at the Virtex-7 FPGA
VC7222 Characterization Kit documentation website.
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To configure the FPGA from the SD card:

1. Insert the SD card provided with the VC7222 board into the SD card reader slot located
on the bottom side (upper right corner) of the VC7222 board.

2. Plug the 12V output from the power adapter into connector J2 on the VC7222 board.

3. Connect the host computer to the VC7222 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 U57, the Digilent USB JTAG configuration port on the
VC7222 board.

4. Select the GTZ IBERT demonstration with the System ACE SD Controller SYSACE-2 CFG
switch, SW8. The setting on this 4-bit DIP switch (Figure 1-25) 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 300 GTZ IBERT demonstration, set ADR2 =
OFF, ADR1 = OFF, and ADRO = ON. The MODE bit (switch position 4) is not used and can
be set either ON or OFF.

SYSACE-2 CFG

SW28
ADRO |- [ |
ADR1 [ [
ADR2 | [
MODE |-

UG971_c1_25_101513
Figure 1-25: Configuration Address DIP Switch (SW8)

5. Place the main power switch SW1 to the ON position.

See Table 1-1 for more details on the System ACE configuration.

VC7222 IB'ERT Getti.ng Stayrted Guide ' www.xilinx.com Send Feedback 34
UG971 (Vivado Design Suite v2015.1) April 27, 2015 [—\/—]


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG971&Title=Virtex-7%20FPGA%20VC7222%20Characterization%20Kit%20IBERT%20Getting%20Started%20Guide&releaseVersion=2015.1&docPage=34

& XILINX

ALL PROGRAMMABLE-~

Setting up the Vivado Design Suite

Chapter 1: VC7222 IBERT Getting Started Guide

The procedure to launch the Vivado Suite is detailed in Setting Up the Vivado Design Suite,

page 17.

In the Open Hardware Target window it is highly recommended to lower the JTAG clock

frequency to 10 MHz or lower for reliable JTAG communication during the GTZ

demonstration (Figure 1-26).

éf‘, Open New Hardware Target
Select Hardware Target

5]

Select a hardware target from the list of available targets, then set the appropriate TTAG dock (TCK)
frequency. If you do not see the expected devices, decrease the frequency or select a different target.
Hardware Targets
Type Part  Mame ITAG Clock Freguency
o xilinx_tcf|  |Digilent/210251844303 |
3000000 Hz
4000000 Hz i
5000000 Hz
7500000 Hz =
15000000 Hz 3
Hardware Devices (for unknown devices, sped 30000000 Hz (IR} length)
Mame ID Code IR Length
@ system_ace_cf 0 1A001093 &
@ xc7vh580t_1 23809093 22
Hardware server: localhost: 3121
T e
UGY71_c1_26_041114
Figure 1-26: Select Hardware Target
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Starting the SuperClock-2 Module

The IBERT demonstration designs use an integrated VIO core to control the clocks on the
SuperClock-2 module. The SuperClock-2 module features two clock-source components:

* An always-on Si570 crystal oscillator

« An Si5368 jitter-attenuating clock multiplier
Outputs from either source can be used to drive the transceiver reference clocks.
To start the SuperClock-2 module:

1. The Vivado Design Suite Hardware window shows the System ACE SD Controller and the
XC7VH580T devices. The XC7VH580T device is reported as programmed. In the
Hardware Device Properties window, enter the file path to the Q300 Probes file
(ve7222_ibert_g300_debug_nets.ltx) in the extracted IBERT files from the SD
card (Figure 1-27).

Hardware —_ O @ X Debug Probes —_ O we =
Q< =|ER b » i A X =|E

Mame Status

= B localhost (1) Connected

=@ e wilinx_tcfiDigilent/210251844303 (2] Open

< I =)
Hardware Device Properties — 0O e =

« =[5

& xcvh580t_1

Iz programmable

Programming file: E] 3
Probes file: E] I n
User chain count: 4 =

General | Properties

UG971_c1_27_041114

Figure 1-27: Adding the Probes File
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2. In the Hardware window, right-click XC7ZVH580T_1 and select Refresh Device

(Figure 1-28).

Note: If the FPGA was not programmed using the SD card, provide both the programming and
the probes files, and then select Program Device.

- B xilinx_tcf/Digilent/210251844303 (2)  Open
i system_ace_cf 0 (0)

Mot programmed

Hardware — O ©» = Debug Probes — O X
o, = = [EEE v » 1 o X =(EF

MName Status

= B localhest (1) Connected

Hardware Device Properties... Ctrl+E

Program Device...

Refresh Device

Export te Spreadsheet...

’ . . window, program
Hardware Device Properties i R g and/or refresh
4= = m [}g device,

& wc7vh5a0t_1
Is programmable
Programming file: E] |_‘
Probes file: debug_nets. |tk E] ;
User chain count: 4 =
Properties |
Figure 1-28: Program/Refresh Device
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3. Vivado Design Suite reports that the XC7VH580T is programmed and displays the
SuperClock-2 VIO core and the IBERT core. To configure the SuperClock-2 module, click
Tools > Run Tcl Script (Figure 1-29). In the Run Script window, navigate to the

setup_scm2_255_00.tcl scriptin the extracted files and click OK.

File Edit Fow | Tools | Window Layout View Help
ol dl X Report SR & 2 Y2
Hardware Mana Run Td Script...
& P Editol
@ Therearenod roperty Editor Lo
Hardware i bug Probes _ C
Open Mew Target...
Q. 57 o [E t =] Gl peia | [
A o Open Recent Target 3 (=0 B
= - La U_scmZjU_vio_sdkZ2_controlfiZc_noreg
s Program Device ¥ | E-ig u_scm2fu_vio_sdk?_controlfi2c_rd_data[7:0]
=- B locathost (1) Add Configuration Memory Device b | -5 u_sam2fu_vie_sdk2_controlfi2c_reg_addr[7:0]
- Bl e xiline_4 - i
ﬂ | Open Hardware Dashboard , la u_scmqu_v!u:u_sdkz_cont'ulﬁZc_start
@ syste -85 u_scm2fu_vio_sck?2_controlfi2c_wr_data[7:0]
e (-85 u_scm2fu_vio_sdk2_controlfpcal_ctrl[5:0]
[ -t u_scm2fu_vio_sck2_control/fpca0_ctrl_1[5:0]
[#-%&5 u_scm2fu_vio_sck?_controlfpca1_ctrl[5:0]
[t u_scm2fu_vio_sck2_controlfpcal_ctrl_1[5:0]
Xilinx Td Store... g u_scm2fu_vio_sck2_control/sclk2_reset
Customize Commands p | 18 u_som2fu_vio_sck2_control/sclk_in[8:0]
= - [#-%25 u_scm2fu_vio_sclk2_control/sclk_out_w[5:0]
[BERT Core P # Options... -t u_scm2fu_vio_sck2_control/sdk_out_w_1[5:0]
Dre_ rOperues - =E (%5 u_scm2fu_vio_sdk2_control/si570_addr[5:0]
= =P QJ % - u_scm2fu_vio_sck?_control/si570_done
5 TBERT [t u_scm2fu_vio_sdk2_control/si570_freq[19:0]
(%5 u_scm2fu_vio_sdk2_control/si570_idcode[5:0]
Mame: localhost: 3121 xiiny_tcf/Diglent/210251844303/1_1/18E ~\a u_sem2fu_vio_sck2_control/si570_recal

Device: | 6 wc?vh580t_1

g u_scm2fu_vio_sdk2_control/si570_start
%5 u_scm2fu_vio_sdk2_control/si53658 _addr[5:0]
-85 u_scm2fu_vio_sck?_control/si5368_ckin[1:0]
g u_scm2fu_vio_sck2_control/si5368_clkwr

P L

e P I =P Y

UGO71_c1_29_040215

Figure 1-29: Run TCL Script
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4. To view the SuperClock-2 settings in the VIO core, select the probe signal from the
Debug Probes window and drag it to the VIO-hw_vio_1 window. For example, the
frequencies, ROM addresses, and start signals are selected (Figure 1-30).

Note: The ROM address values for the Si5368 and Si570 devices (i.e., Si5368 ROM Addr and
Si570 ROM Addr) are preset to 81 to produce an output frequency of 255.000 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.
Debug Probes — 0O @ = 5 VIO - hw_vio_1 X O =
a Z % E VIO Probes & 0O x
B2 hw_vio_1 o % Q MName Value Activity ~ Direction VIO
Ilz u-scmHU-VP—SSS-EDHED:ﬁi-ZCk K o E-ig u_sam2ju_vio_sdk2_controlfsi5368_freq[19:0] [U] 255000 Input hw_vio_1
u_scmqu_v!o_sdkz_conh-olﬁz‘:_ don; i piag --13 u_scm2fu_vio_sck2_controlfsi5S70_freq[19:0]  [U] 255000 Input hwe_vio_1
g u_smzfu_v?o_sdkz_contolﬂ _Dr _11'?5'[0 0] “a --15 u_sem2fu_vio_sdk2_control fsi5368_addr[56:0] [U] 81 ~ Output hwe_vio_1
i u_scmzfu_v?o_s dkz_conh-ol,’pca l_ctrI[E:D] X -5 u_scm2ju_vio_sck2_control/si570_addr[g:0]  [U]81 ~ Output hw_vio_1
B u_scmzfu_\r!o_s dkz_wnh-olfp;ak _—CS.E ] la u_sem2fu_vio_sck2_control/si5368_start [El0 = Cutput hw_vio_1
g:z u—scm3u—Vfo—sdkz—wntolfdk—m[t['s ]IJ] g u_sem2fu_vio_sck2_controlfsi570_start [Blo - Output hwe_vio_1
-Ag u_scm2fu_vio_sck2_controlfsck_out[S:

-z U_scm2fu_vio_sdk2_control/si5368_done
[+ u_scm2fu_vio_sdk2_control/si5368_freq[15:0]
-z u_scm2fu_vio_sdk2_control/zi570_done

(-8 u_scm2fu_vio_sck2_control/siS70_freq[15:0]
[-Eg u_scm2fu_vio_sck2_controlfi2c_dev_addr[7:0]
g u_scm2fu_vio_sdk2_controlfi2c_noreg

-5 u_scm2fu_vio_sdk2_controlfi2c_reg_addr[7:0]
--La u_scm2fu_vio_sdk2_control/i2c_start

[#tg u_scm2fu_vio_scdk2_controlfi2c_wr_data[7:0]
-5 u_scm2fu_vie_sdk2_control/pcal_ctrl_1[5:0] BE
(-5 u_scm2fu_vie_sdk2_control/pca1_ctrl_1[5:0]

--La u_scm2fu_vio_sdk2_controlfsdk?_reset

-5 u_scm2fu_vie_sdk2_control/sck_out_1[5:0]

-5 u_scm2fu_vio_sck2_control/si5368_addr[5:0]

(-5 u_scm2fu_vio_sdk2_control/si5368_clkin[1:0] -
-a u_sem2fu_vio_sdk2_control/=i5368_clkwr ]

m

UGOT1_c1_30_041114

Figure 1-30: SuperClock-2 Module VIO Core
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5. To view the GTZ transceiver operation, click Layout > Serial I/O Analyzer. From the top
of the Hardware Manager window, select Auto-Detect Links to display all available links
automatically. Links can also be created manually in the Links window by right-clicking
and selecting Create Links, or by clicking the Create Links button (Figure 1-31).

Hardware Manager - localhost/xilinx_tcfDigilent/210251844303

@ There are no serial 1O Iinks.l Auto-detect links Create Iinksl

Hardware S I R E - Debug Probes — C
AT E & M »HE A = 2|E
Mame Status = hw_vio_1

il u_scm2fu_vio_sck2_controlfi2c_ack

= IEI Ec;lhcfls.t::&f ilent/210751544 g:unnected --15 u_scm2fu_vio_sdk2_controlfi2c_dev_addr[7:0]
i....@:ﬂ Inxt_e /Digi E'}t"fn - Np:n "-D u_scm2fu_vio_sdk?_controlfi2c_done
sYs m_au:e_u:: L / g u_scm2fu_vio_scdk2_controlfizc_noreg
E- & xc?vh580t_1(3) Programmed ‘

--13 u_scm2fu_vio_sdk2_controlfi2c_rd_data[7:0]
--ta u_scm2fu_vio_sck2_controlfi2c_reg_addr[7:0]
tela u_sem2fu_vio_sck2_control/fi2c_start

+-5& IBERT (IBERT)

..... T hw_vio_1 (VIO) Ok --15 u_scm2fu_vio_sdk2_controlfizc_wr_data[7:0]
--15 u_scm2fu_vio_sdk2_controlfpcal_ctrl[5:0]
IBERT Core Properties 0O X --13 u_scm2fu_vio_sck2_control/pca0_ctrl_1[5:0]
- ERR ] u_scm2fu_vio_sck2_control/pcal_ctrl[5:0]
= QJ‘ ['\'2 --13 u_scm2fu_vio_sck2_controlfpcal_ctrl_1[5:0]
§E IBERT "-<:| u_scm2fu_vio_sdk2_controlfsck2_reset
18 u_scm2fu_vio_sdk2_controlfsclk_in[3:0]
Mame: localhost:3121/xilinx_tcf/Diglent/210251844303/1_1/IBE [-g u_sem2fu_vio_sck2_controlfsclk_out_w[5:0]

) 18 u_scm2fu_vio_sdk2_control/sdk_out_w_1[5:0]
Device: | @ xc7vh580t 1 --15 u_scm2fu_vio_sdk?_control/si570_addr[6:0]
4| T I » [0 e u_sem2fu_vio_sck2_control/si570_done

) -1 u_scm2fu_vio_sck2_control/si570_freq[19:0]

General | Properties | GT Groups -8 u scm2fu vio sdk2 control/siS70 idoodela:0l
Serial 10 Links

e -

= - Ctrl+E

iy

b A Delete Delete

% Create Links...

g P

o= - Auto-detect links or create links fo add seria
3

& 3

] E.d‘

B

Commit Properties
5 & Refresh Serial I/ Objects
& Td Console | ) Mg Export to Spreadsheet... Cans

UGY7T_CT_31_U4UZT5

Figure 1-31: Serial 1/0 Analyzer - Create Links
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If links are created manually, the Create Links window is displayed. The options in this
window are used to link any TX GT to any RX GT. To create links, select the TX GT and RX
GT from the two lists, then click the Add Link button. For this project, connect the
following links (Figure 1-32):

o

Lane0/TX to Lane0/RX
Lanel/TX to Lanel/RX
Lane2/TX to Lane2/RX
Lane3/TX to Lane3/RX
Lane4/TX to Lane4/RX
Lane5/TX to Lane5/RX
Lane6/TX to Lane6/RX
Lane7/TX to Lane7/RX

g Create Links

To create a new link select a TX GT and/or an RX GT, then dick the Add button on the Mew Links toolbar.

TX GTs R¥ GTs

Search: | O~ Search: | O~

Lane0,TX {(xc7vh580t_1j0ctal_300) Lane0RX (xc?vh530t_1/Octal_300)

[f> Lane1/TX (xc?vh580t_1/0ctal_300) < Lane 1/R¥ (xc7vh5a0t

[f> Lane2/TX (xcFvh530t_1/Octa <H Lane2/R¥ (x

[f> Lane3/TX (xc?vhsa0t_ < Lane3/R¥ (x

[f> Lane4/TX (xc7vh530t_1 <H Lane4/Rx [

[f> Lane5/TX (xc7vh530 <F Lane5/R¥ (x

[f> Lanes,TX (xc7vhsan <F| Lanes Ry (x )

[f> Lane?/TX (xc7vh530t_1/Octal_300) < Lane7/RX (xc7vh580t_1/0ctal_300)
Mew Links

-_—

Press thy + utton to Add Link

[#f] Create link group
Link group description: | Link Group D|

[¥] Cpen Serial IO Analyzer layout

Ok Cancel
UG971_c1_32_040215
Figure 1-32: Create Links Window
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Viewing GTZ Transceiver Operation

After completing step 6, page 40 in Starting the SuperClock-2 Module, page 36, the IBERT
demonstration is configured and running. The link status and test settings are displayed on
the Serial I/O Links tab in the Links Window shown in Figure 1-33.

Note the line rate and RX bit error count:

« The line rate for all GTZ transceivers is 28.05 Gb/s (see the Status Column in
Figure 1-33).

» Verify that there are no bit errors.

Note: External or internal CTLE tuning might be required for successful GTZ operation. If the Link
Status shows No Link for one or more transceivers, click the respective lane CTLE Tune button
(Figure 1-33).

Note: In the absence of a second BullsEye cable, using Internal CTLE puts the disconnected lanes in
loopback mode, while using External CTLE takes the lane out of loopback mode. If the BullsEye cable
is connected to Q300B, all Q300A lanes must be set in loopback mode. If the BullsEye cable is
connected to Q300B, all Q300A lanes must be set in loopback mode.

File Edit Flow Tools Window Layout View Help Search commands
AR o R MR X | K| E 53 seial /0 Analyzer P & 2N

Hardware Manager - localhost/xilinx_tcfiDigilent/210251844303 X
Hardware — O e = Debug Probes —Ow® = 5 VIO - hw_vio_1 X [miE
L\Z%E\QIJ” (\E% E VIO Probes A 0Ox
Name Status =28 hw_vio_1 A =] | A Name Vaue  Activity  Directio
(5165 Octal_300 (3) o 12 E-:Ezzﬁ-::z-:i:g—z:gjﬁZZE—ZS;E [ I B 5 usandiu_vio_sck2_control/s5368_freq[19:0] [U] 255000 Input
28.050 Gbps = - = = g u_scm2fu_vio_sck?_controlfsi570_freq[19:0] [U] 255000 Input
28,050 Gbps 8 u_scm2{u_vio_sdk2_controli2c_rd_data(7:0] 5 u_scm2/u_vio_sck2_control/si5368_addr[5:0] [U] 81 ~ Quiput
28.050 Gbps 8 u_sam2fu_vio_sdk2_controlfpcal_ct[5:0] 5 u_scm2fu_vio_sck2_control/si570_addr[6:0] [U]81 =~ Qutput
28.050 Gbps -t u_scm2{u_vio_sdk2_cantroljpca 1._ctr\[5:D] La u_scm2ju_vio_schk?_control/si5368_start Blo - Qutput
28,050 Gbps -8 u_scm2fu_vio_sck2_control/sdk_in[8:0] La u_scm2/u_vio_sck2_control/si570_start Elo ~ Quiput
B.050 Gops |2 A5 u_scm2ju_vio_sdk2_control/sdk_out[5:0]
35,050 Ghps e u_scm2fu_vio_sclk2_control/si5368_done E
25,050 Ghos -ig u_scm2fu_vio_sck2_control/si5368_freq[19:0]
T = e u_scm2jfu_vio_sdk2_control/si570_done
q N -ig u_scm2fu_vio_sclk2_control/si570_freq[19:0]
g u_scm2fu_vio_sclk2_controlfi2c_dev_addr[7:0]
1BERT Core Properties = 1a u_sam2fu_vio_sck2_controlfi2c_noreg
= -ig u_scm2fu_vio_sclk2_controlfi2c_reg_addr[7:0]
sk E?J R: g u_scm2fu_vio_sck2_control/i2c_start
S IBERT g u_som2/fu_vio_sclk2_controlfi2c_wr_data[7:0]
-1g u_scm2fu_vio_sclk2_controlfpcal_ctrl_1[5:0]
Name: localhost/xilinx_tcfiDigilent/210251844303/1_1/IBERT -5 u_sam2fu_vio_sck2_controlfpcai_ctrl_1[5:0]
Device: La u_scm2jfu_vio_sdk2_controlfsclk2_reset
— -1g u_scm2fu_vio_sclk2_controlfsclk_out_1[5:0]
-5 u_sam2fu_vio_sck2_control/si5368 _addr[6:0] 4 o =
General | Properties | GT Groups 5 u_som2ju_vio_sdk2_control/si5368_ckin[1:0]
- Ln ke LiE AR
Serial IfO Links — 0w =
4| Name ™ RX Status Bits Errors | BER BERT Reset | T Pattern RX Pattern TXPre-C... TXPostC... TXDiffSwing | TXRe... RXRe... CTLEExternal CTLE Internal
E = Ungroupe...
ey | E1-p Link Grou... Reset PRES 31-bit = PRES 31-bit = 0 L] - 1080mV | Reset Reset Tune Tune
== Sy Link 0 Lane0 TX Lane0/RX |28.050 Gbps| 6.743E13 0EO] 1.483E-13} Reset PRBS 31-bit ~ PRBS 31-bit = 0 -0 - 1080mV ~| Reset Reset Tune Tune
Sy Link 1 Lane1/T¥ Lane1/RX |28.050 Gbps| 6.745E13 OEQ] 1.483E-13) Reset PRBS 31-bit = PRBS 31-bit ~ 0 0 v 1080mV | Reset Reset Tune Tune
ok Gy Link 2 Lane2/TX Lane2/RX |28.050 Gbps| &.746E13 OEO) 1.482E-13) Reset PRES 31-bit = PRES 31-hit ~ 0 -0 ~ 1080mV ~| Reset Reset Tune Tune
< Sy Link 3 Lane3TX Lane3/RX |28.050 Gbps| 6.748E13 0EQ] 1.482E-13} Reset PRBS 31-bit ~ PRBS 31-hit =~ 0 -0 - 1080mV ~| Reset Reset Tune Tune
“? Sy Link 4 Lane4/TX Lans4/RX |28.050 Gbpsf &.749E13 OEQ] 1.482E-13) Reset PRBS 31-bit = PRBES 31-bit ~ 0 >0 v 1080mV | Reset Reset Tune Tune
E‘} Gy Link 5 Lane5/TX Lane5/RX |28.050 Gbps| 6.75E13 OEO) 1.482E-13} Reset PRES 31-bit = PRES 31-hit =~ 0 ~ 0 - 1080mV ~ | Reset Reset Tune Tune
- Gy Link & Lane6/TX Lanes/RX |28.050 Gbps| 6.751E13 0EO] 1.481E-13} Reset PRBS 31-bit ~ PRBS 31-bit = 0 -0 - 1080mV ~| Reset Reset Tune Tune
= =Gy Link 7 Lane?fTX Lane7/RX |28.050 Gbps| 6.751E13 OEO] 1.481E-13} Reset PRBS 31-bit = PRBS 31-bit = 0 - 0 + 1080mV ~ | Reset Reset Tune Tune
R‘J e =]

B Td Console | Messages ., % Serial IfO Links | [&] Serial 1/0 Scans

UG971_c1_33_051314

Figure 1-33: Serial 1/0 Analyzer Links
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In Case of RX Bit Errors

If there are initial bit errors after linking, or as a result of changing the TX or RX pattern, click
the respective BERT Reset button to zero the count.

Additional information on the Vivado Design Suite and IBERT core can be found in Vivado
Design Suite User Guide: Programming and Debugging (UG908) [Ref 3] and in LogiCORE IP
Integrated Bit Error Ratio Tester (IBERT) for 7 Series GTX Transceivers Product Guide for
Vivado Design Suite (PG132) [Ref 4].

Closing the IBERT Demonstration
To stop the IBERT demonstration:

1. Close the Vivado Design Suite by selecting File > Exit.
2. Place the main power switch SW1 in the OFF position.

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 Frt(eﬁnukle;cy Address| Protocol Fr?ﬁﬂu:zr;cy Address| Protocol Fre(:ﬁnu:zr;cy
0 100GE/40GE/10GE 161.30 30 OBSAI 307.2 60 XAUI 156.25
1 Aurora 81.25 31 OBSAI 614.4 61 XAUI 3125
2 Aurora 162.5 32 0OC-48 19.44 62 XAUI 625
3 Aurora 325 33 0C-48 77.76 63 Generic 66.667
4 Aurora 650 34 0C-48 155.52 64 Generic 133.333
5 CE11l1 173.37 35 0C-48 311.04 65 Generic 166.667
6 CPRI™ 61.44 36 0C-48 622.08 66 Generic 266.667
7 CPRI 122.88 37 OTU-1 166.629 67 Generic 333.333
8 CPRI 153.63 38 OTU-1 333.257 68 Generic 533.333
9 CPRI 245.76 39 OTU-1 666.514 69 Generic 644
10 CPRI 491.52 40 OTU-1 666.75 70 Generic 666.667
11 Display Port 67.5 41 OTU-2 167.33 71 Generic 205
12 Display Port 81 42 OTU-2 669.31 72 Generic 210
13 Display Port 135 43 OTU-3 168.05 73 Generic 215
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Table 1-2: Si570 and Si5368 Frequency Table (Cont’d)

Address Protocol Frt(elslu:zr;cy Address| Protocol Frc(el?nu:zr;cy Address| Protocol Fr((elt\qnu:zr;cy
14 Display Port 162 44 OTU-4 174.69 74 Generic 220
15 Fibrechannel 106.25 45 PCle® 100 75 Generic 225
16 Fibrechannel 2125 46 PCle 125 76 Generic 230
17 Fibrechannel 425 47 PCle 250 77 Generic 235
18 GigE 62.5 48 SATA 75 78 Generic 240
19 GigE 125 49 SATA 150 79 Generic 245
20 GigE 250 50 SATA 300 80 Generic 250
21 GigE 500 51 SATA 600 81 Generic 255
22 GPON 187.5 52 SDI 74.25 82 Generic 260
23 Interlaken 132.813 53 SDI 148.5 83 Generic 265
24 Interlaken 195.313 54 SDI 297 84 Generic 270
25 Interlaken 265.625 55 SDI 594 85 Generic 275
26 Interlaken 390.625 56 SMPTE435M 167.063 86 Generic 280
27 Interlaken 531.25 57 SMPTE435M | 334.125 87 Generic 285
28 OBSAI 76.8 58 SMPTE435M 668.25 88 Generic 290
29 OBSAI 153.6 59 XAUI 78.125 89 Generic 295
90 Generic 300 103 Generic 365 116 Generic 430
91 Generic 305 104 Generic 370 117 Generic 435
92 Generic 310 105 Generic 375 118 Generic 440
93 Generic 315 106 Generic 380 119 Generic 445
94 Generic 320 107 Generic 385 120 Generic 450
95 Generic 325 108 Generic 390 121 Generic 455
96 Generic 330 109 Generic 395 122 Generic 460
97 Generic 335 110 Generic 400 123 Generic 465
98 Generic 340 111 Generic 405 124 Generic 470
99 Generic 345 112 Generic 410 125 Generic 475
100 Generic 350 113 Generic 415 126 Generic 480
101 Generic 355 114 Generic 420 127 Generic 485
102 Generic 360 115 Generic 425
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Creating the GTH IBERT Core

Chapter 2

Note: Vivado® Design Suite 2015.1 is required to rebuild the designs shown here.

This section provides a procedure to create a single Quad GTH IBERT core with integrated
SuperClock-2 controller. The procedure assumes Quad 115 and 13.0 Gb/s line rate, but
cores for any of the GTH Quads with any supported line rate can be created following the

same series of steps.

For more details on generating IBERT cores, see the Vivado Design Suite User Guide:
Programming and Debugging (UG908) [Ref 3].

1. Start the Vivado Design Suite.

2. In the Vivado window, click the Manage IP icon highlighted in Figure 2-1, then select

New IP Location.

File Flow Tools Window Help

Quick Start
/..:!:

X

Create New Project

Tasks

=

Manage IP

Information Center

Documentation and Tutorials

VIVADO!

Productivity. Multiplied.

@ B

Open Project Open Example Project

&

Open Hardware Manager Xilinx Tcl Store

iaii' i _-,.w; i

Quick Take Videos Release Motes Guide

XILINX

ALL PROGRAMMABLE.

& Td Console

VC7222 IBERT Getting Started Guide

UG971_c2_01_040215

Figure 2-1: Initial Window, Vivado Design Suite
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3. When the Create a New Customized IP Location dialog window opens (not shown), click

Next.

4. In the Manage IP Settings window, select a part by clicking the (...) button next to the
Part field. A Select Device window pops up. Use the drop-down menu items to narrow
the choices. Select the xc7vh580thcg1155-2G device (Figure 2-2). Click OK.

Select: | & Parts | [ Boards
4 Filter
Product category: | All - Package: hcg1155 -
Eamily: Virtex-7 - Speed grade: | All Remaining -
Sub-Family: All Remaining - Temp grade: | All Remaining -
Reset Al Filters
Search: | O,
1/O Pin Available LUT ) Black Gh
HEiE Count I0Bs Elements T RAMs B Transce
i xc7vh580thcg1155-2 1,155 400 362800 725600 940 1680 32
i wc7vh580thcg 1155-2G
% xc7vh580thcg1155-2L 1,155 400 362800 725800 940 1630 32
i xc7vh580thcg1155-1 1,155 400 352800 725600 940 1530 32
4 (T =]
l OK. I [ Cancel ]
UG971_c2_02_091814
Figure 2-2: Select Device
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5. In the Manage IP Settings window, select Verilog for Target language, Vivado
Simulator for Target simulator, Mixed for Simulator language, and a directory to save

the customized IP (Figure 2-3). Click Finish.

Note: Make sure the directory name does not include spaces.

Manage IP Settings

Set options for creating and generating IP. ‘:l':/
Part: [@ xc7vhs=0thea1155-2G | |
Target language: |Veri|og e |
Target simulator: |Vi\rad0 Simulator M |
Sirnulator language: |Mixed s |
IP Iocation: [/nomepvczazz I[-]

| < Back “ Mext = H Einish l | Cancel
UG9T71_c2_03_041114
Figure 2-3: Manage IP Settings
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6. Inthe IP Catalog window, open the Debug & Verification folder, then open the Debug
folder, and double-click IBERT 7 Series GTH (Figure 2-4).

Jﬂ IP Catalog X | O x
Search: | Cl-
a1
MName AXI4 Status License

= Aliance Partners

‘[ Automotive & Industrial

‘(=2 AXI Infrastructure

7 BaselP

‘[£2 Basic Elements

‘[ Communication & Metworking
‘[ Debug & Verification

i)

@ Rl |k B |

-4 IBERT Series GTX

--$F IBERT 7 Series GTZ

- IBERT Ultrascale GTH

- IBERT Ultrascale GTY

-{F ILA (Integrated Logic Analyzer)
-3 In System IBERT

)| & | &

|Production

Production

AXI4, AXI4-Stream  Production

Pre-Production Incuded

| »

m

[included
Included
Incuded
Included
Induded
Included
Included
Included
Included
Included

3
UGY71_c2_04_040215

~{F ITAG to AXI Master AXI4 Production
- 4F VIO (Virtual InputfOutput) Production
[#-[= Digital Signal Processing
[#-[= Embedded Processing
[#-[= FPGA Features and Design
n |F_ — 1T}
Figure 2-4: 1P Catalog
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7. A Customize IP window opens. In the Protocol Definition tab, change
LineRate (Gbps) to 13.0. Use the drop-down menu to change the Refclk (MHz) to
325.00. Do not change other defaults (Figure 2-5).

IBERT 7 Series GTH (3.0) ‘:\‘
ﬁ Documentation IP Location ([ Switch to Defaults
Show disabled parts Component Name |ibert_7series_gth_0
- Protocol Definition Clock Settings | Summary
Silicon version
@ General ES fProduction
Initial ES
The maximum number of quads available for this device is 6
Mumber of Protocols 1 ”
Protocol LineRate(Gbps) Datawidth Refdk(MHz) Quad Count Quad PLL
RUAM_I[3:0] Custam 1 - I 13.0 lzz A d I 325.000 - ]1 - J
RoP_1[3:0] TXN_C[3:0]
GTREFCLKO_I[0:0]TXP_0O[3:0]
(GTREFCLEL_I[0:BROUTCLK_O
SYSCLK_I
i 4 m »
(e ] [ owe

UG9T1_c2_05_101513

Figure 2-5: Customize IP - Protocol Definition
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8. In the Protocol Selection tab, use the Protocol Selected drop-down menu next to
QUAD_115 to select Custom 1/13.0 Gbps (Figure 2-6).

IBERT 7 Series GTH (3.0) ':E,
i Documentation [ IP Location [ Switch to Defaults

[¥] Show disabled ports Component Name | ibert_Tseries_gth_0

- Protocol Definition- Protocol Selection Clock Settings éummary

Please select Protocol-Quad combination

GTH Location Protocol Selected Refk Selection TXUSRCLK Source

QUAD_213 lone - Mone - [ 0

QUAD_214 None * Mone

QUAD_215 lone - Mone

QUAD_113 None * Mone

QUAD_114 lone ~ Mone

QUAD_115 i ustom 1/ 13.0 Gbps ~ McTREFCLKD 115 ~ -

GTREFCLKLI[0:0]  RMOUTCLI_C
SYSCLK_I

UG971_c2_06_041114

Figure 2-6: Customize IP - Protocol Selection
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ALL PROGRAMMABLE-

9. In the Clock Settings tab, select DIFF SSTL15 for the I/O Standard, enter AL24 for P
Package Pin and AL25 for N Package Pin (the FPGA pins that the system clock connects
to), and ensure the Frequency is set to 200.00 (Figure 2-7). Click OK. Click Generate in

Chapter 2: Creating the GTH IBERT Core

the next window to generate the output products.

IBERT 7 Series GTH (3.0)

‘f1 Documentation [ IP Location [ Switch to Defaults

[¥] Show disabled ports

THN_O[3:0]
THP_o[310]
RXOUTCLE_O =

GTREFCLKD_I[0:0]
GTREFCLK1_I[0:0]
SYSCLK_T

Figure 2-7:

VC7222 IBERT Getting Started Guide

UG971 (Vivado Design Suite v2015.1) April 27, 2015

Component Name | ibert_7series_gth_0

Protocol Definiton | Protocal Selection '{flockSettings Summary

RXOUTCLK Probe
] idd R¥GUTEIK Brobes
Clock Type Source 1/0 Standard P Package Pin M Package Pin Frequency({MHz)
System Clock Fxhemal - I:)IFF SS5TL1S > |ALZ4 AL25S 200.00 I
System Clock Termination Settings
[] Enable DIFF Term
OK | Cancel

Customize IP - Clock Settings

UG9T1_c2_07_041114
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8 XI LI NX Chapter 2: Creating the GTH IBERT Core

ALL PROGRAMMABLE-~

10. In the Manage IP window (Figure 2-3), in the Sources window, right-click the IBERT IP
and select Open IP Example Design (Figure 2-8). Specify a location to save the design,
press OK, and the design opens in a new Vivado window.

Project Manager - xc7vh580thcg1155-2G

Sources I N E R4 JﬂlPCatak:g x|
i = E
Az 2eE 3 search: [,
S P (1) e s
R ibert_7series_gth_ 0 (2 =3 | Name
|5  Source File Properties... Ctrl+E [#-[= Alliance Partners

flt.j Automotive & Industrial

Convert to Core Container : ;
- (= AXI Infrastructure

{¥ Re-customize IP... [ BaselP
Generate Cutput Products... E!l—' Basic Elements
Reset Qutput Products. . BL.:,' Communication & Networking

I=-[= Debug & Verification
Export for Synthesis [-[= Debug

-{F Debug Hub (¥iling System Debug Bus)

E -4k IBERT 7 Series GTP
B Open IP Example Design... -~ 4F IBERT 7 Series GTX
TP Documentation b -~1F IBERT 7 Series GTZ

- - 4§ IBERT Ultrascale GTH
Ex i e bt Lty S e - IBERT Ultrascale GTY
{2 Report IP Status -{F ILA (Integrated Logic Analyzer)
-3 In System IBERT

»  Remove IP from Project... Delet
g Elete -fF ITAG to AXI Master
Set File Type ~4F VIO (virtual Input/Output)
Set Used In... EJ"L.-:,' Digital Signal Processing
[#( Embedded Processing
B  AddExisting IF... [#]-[=2 FPGA Features and Design

T T e

UG971_c2_08_040215

Figure 2-8: Open IP Example Design
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i: XI I_I NX Chapter 2: Creating the GTH IBERT Core

ALL PROGRAMMABLE

11.In the new window, select Tools Run Tcl Script. In the Run Script window, navigate to
add_scm2.tcl in the extracted files and press OK. The SuperClock-2 Module Design
Sources and Constraints are automatically added to the example design (Figure 2-9).

Project Manager - ibert_7series_gth_0_example
Sources O x
A e RE

—]-{= Design Sources (4

-8 Ju example_ibert_7series_gth_0 (cxample_ibert_7series_ath
-+ &8 top_scm2 (top_scm2.v) (2
-5 Text (2)

+1-{=i Constraints (2)
=~ Simulation Sources (2)

« [ 3 @
Hierarchy | IP Sources | Libraries | Compile Order
& Sources | 7 Templates
Properties PR i I Eal
i

i

UG971_c2_09_091814

Figure 2-9: Sources after Running add_scm2.tcl
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i: XI I_I NX Chapter 2: Creating the GTH IBERT Core

ALL PROGRAMMABLE-

12. The SuperClock-2 source code now needs to be added to the example IBERT wrapper. In
the Sources window, double-click example_ibert_7series_gth_0 in the Design Sources
folder to open the verilog code. Add the top level ports from top_scm2.v to the
module declaration, and instantiate the top_scm2 module in the example ibert wrapper
(Figure 2-10). Click File > Save File.

T Project Surmmary ¢ | w8 example_ibert_7series_gth_qll15.x * X [
31  dinput [ 'C_BEFCLES_USED-1:0] GTREFCLEON_I, =
32 dinput [ 'C_REEFCLES_USED-1:0] GTREFCLELP_I,

33  dinput [ 'C_EEFCLES_USED-1:0] GTREFCLELN_I,

34

35 A4 BuperClock-2 Module top lewel ports

36 input [2:0] uarclk_n,

37 input [2:0] uarclk_n,

36 inout iZc_zada,

39 inout iZc_zcl,

40 output [5:0] aclk_out,

41 input [§:0] sclk_in,

42 output [2:0] aclk_clk_n,

43 output [2:0] aclk_clk_n

44

45 s/ =
46 // Thert refclk internal signals

47 i

45 wire ["C_HTM_QUAD3-1:0] grrefclk0_i;

43 wire ["C_HTM_QUAD3-1:0] grrefclkl i;

50 wire [ "C_FEFCLES TIED-1:0] refolkl i: 4
3l wire [ "C_FEFCLES TIED-1:0] refclkl i

52  wire sysclk_1i:

33

54/ SuperClock-Z Module instantiations

55 s

56 ) top_3cm:e U sScme

57 [

L& gyaclk_i(sysclk_ i),

EQ .usrclk_plusrclk_p),

a0 Jusrelk_njusrclk n),

gl .iZc_sda(iZc_sda),

62 .iZo_scliiZc_scl),

83 .3clk_outisclk_out),

- .gclk_inisclk_in),

65 .gclk_clk _pisclk_clk_p),

1] .3clk_clk nisclk_clk_n)

67 I1: Al
O m 3

UG971_c2_10_080213

Figure 2-10: SuperClock-2 in the Example IBERT Wrapper

VC7222 IB'oERT Getting Sta.lrted Guide . www.xilinx.com Send Feedback 54
UG971 (Vivado Design Suite v2015.1) April 27, 2015 l—\/—l


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG971&Title=Virtex-7%20FPGA%20VC7222%20Characterization%20Kit%20IBERT%20Getting%20Started%20Guide&releaseVersion=2015.1&docPage=54

8 XI LI NX Chapter 2: Creating the GTH IBERT Core

ALL PROGRAMMABLE-~

13.In the Sources window, Design Sources should now reflect that the SuperClock-2
module is part of the example IBERT design (Figure 2-11).

| Project Manager - ibert_Tseries_ath_0_example

Sources (|

QAT e R
=& Design Sources (3]
E-we b example_ibert_7series_gth_0 (example_ibert_Tseries_gth_0.v) (2)
=4 u_scm?2 - top_sem (top_scm2.v) (2)
! Le@®u_freq_counter - freq_counter (freq_counter.v)
=8 "-"Elu _vio_sdk2_contral - vio_sdk2_contral {vio_sclk2_contral.v) {3)
----- edFEU_viol - vio_sem2 {vio_scm2. )
- ----- @8 u_i2c_sdk?_control -i2c_sck?_control (i2c_sck2_control_bb.v
------ ofifu_i2e_sdk2_control -i2c_sck?_control {i2c_sck?_contral, ngu:-
. d_.}u ibert_core - ibert_7series_gth_0 (ibert_Tser |Es_|:|t|'|_lII )
- Text (2)
=& Constraints (2)
= |—'|:|:|ns1rs 1(3)
ﬂaexample ibert_7series_gth_0.xdc
----- ... HY top_sam2.xdc
-5 Simulation Sources (1)

Ms
®

[} Properties

IP Sources | Libraries | Compile Order |

& Sources L % Templates J

UG971_c2_11_051314

Figure 2-11: Design Sources File Hierarchy
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8 XI LI NX Chapter 2: Creating the GTH IBERT Core

ALL PROGRAMMABLE-

14. Click Run Synthesis in the Flow Navigator to synthesize the design (Figure 2-12).

4 Project Manager
% Project Settings
;7;‘”7 Add Sources
1F IP Catalog

IF Integrator
Simulation
RTL Anahysis

4 Synthesis

@) synthesis Settings

%- Fun Synthesis

* Open Synthesized Design

Implementation

Program and Debug

UG971_c2_12_041114
Figure 2-12: Run Synthesis

15. When synthesis is done, a Synthesis Complete window pops up. Select Open
Synthesized Design and click OK (Figure 2-13).

o Synthesis successfully completed.

[Hext

(2 Bun Implementation

@ [Open symhesized Design|

) Wiew Repaorts

[[] Don't show this dialog again

|| 0K H| Cancel I

UG971_c2_13_041114

Figure 2-13: Synthesis Completed
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8 XI LI NX Chapter 2: Creating the GTH IBERT Core

ALL PROGRAMMABLE-~

16. When the Synthesized Design opens, select dbg_hub in the Netlist window, then select
the Debug Core Options tab in the Cell Properties window. Change
C_USER_SCAN_CHAIN* to 3 (Figure 2-14). Click File > Save Constraints.

Synthesized Design * - synth_1 | xc?vh530thcg1155-2G (active)
Metlist — O

T %[E

3 example_ibert_7series_gth_0
-5 Mets (130)
-1 Leaf Cells (24)
® Er3 dbg_hub (dbg_hub_cCv)|

-- u_ibert_core (jbert_fseries_gth_0)
®-{@] u_scm2 (top_scmz)

M
®

& Sc:urceh\l}',] MNetlist I
Cell Properties _ g
« &5 %L

$¥ dbg_hub

M
®

C_UUSER_SCAN_CHAIN® E
C_CLK_INPUT_FREQ_HZ 300,000,000
C_ENABLE_CLK_DIVIDER &

Select an option above to see a description of it

-
-

General | Properties | Debug Core 0ptiu-ns| Debug Ports | Statisth 4 p F

UG971_c2_14_091814

Figure 2-14: Debug Core Options for dbg_hub

17.In the Project Manager, under Program and Debug, click Generate Bitstream
(Figure 2-15). A window pops up asking if it is ok to launch implementation. Click Yes.

No Implementation Results Available ® |

There are no implementation results available, Okay to launch implemeantation? "Cenerate
4 Bitstream' wall automaticalky stant when implementation completes.

[]1 Don't show this dialog again

Lyes J| no |

UG971_c2_15_041114

Figure 2-15: Generate Bitstream
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i: XI I_I NX Chapter 2: Creating the GTH IBERT Core

ALL PROGRAMMABLE-

18. When the Bitstream Generation Completed dialog window appears, click Cancel
(Figure 2-16).

Bitstream Generation Completed @

:I Bitstream Generation successfully completed,

Mext

i@ Open Implemented Design
(™) Miew Reports

(") Open Hardware Manager

[] Don't show this dialog again

UG971_c2_16_051314
Figure 2-16: Bitstream Generation Completed

19. The generated bitstream is located in the following directory:

..\ilbert_7series_gtz_O0\ibert_7series_gtz_ 0_example\ibert_T7series
_gtz_0_example.runs\impl_1
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ALL PROGRAMMABLE.

Chapter 3

Creating the GTZ IBERT Core

This section provides a procedure to create the GTZ IBERT core with integrated
SuperClock-2 controller. Vivado® Design Suite 2015.1 is required to rebuild the design
shown here.

For more details on generating IBERT cores, see the Vivado Design Suite User Guide:
Programming and Debugging (UG908) [Ref 3].

Note: See steps 1-5 in Chapter 2, Creating the GTH IBERT Core to learn how to create a new IP core.

VC7222 IB'ERT Getti.ng Stayrted Guide ' www.xilinx.com Send Feedback 59
UG971 (Vivado Design Suite v2015.1) April 27, 2015 [—\/—]


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG971&Title=Virtex-7%20FPGA%20VC7222%20Characterization%20Kit%20IBERT%20Getting%20Started%20Guide&releaseVersion=2015.1&docPage=59

8 XI LI NX Chapter 3: Creating the GTZ IBERT Core

ALL PROGRAMMABLE-~

1. In the IP Catalog window expand the Debug & Verification folder, then expand the
Debug folder. Double-click or right-click the IBERT 7 Series GTZ to run the GTZ
configuration wizard (Figure 3-1).

J iF 1P Catalog x| O =
"[l Search: | Cl-
= a1
=2 | Name AXI4 Status License
% H-[= Aliance Partners -
. F-[= Automotive & Industrial I
& L':".' AXI Infrastructure
E'_?- L':".' BaselP
= | #°[ Basic Elements
ﬁ --L'-:",' Communication & Metworking
% | == Debug & Verification
@ =-[= Debug
-{F Debug Hub (¥iling System Debug Bus) Pre-Production Induded |
Cﬁl -1F IBERT 7 Series GTH Production Induded |~
% -4 IBERT 7 Series GTP Induded
= L] 7 Seri j Included
|Production  |included
Induded
-3 IBERT Ultrascale GTY Included
~4F ILA {Integrated Logic Analyzer) AXI4, AXI4-Stream Production Included
-3 In System IBERT Included
-1F JTAG to AXI Master AXI4 Production Induded
- 4F VIO (Virtual Input/Cutput) Production Included

[+-[= Digital Signal Processing
[+-[=r Embedded Processing
[+-[=r FPGA Features and Design

=

4| 1 3

UG971_c3_01_040215

Figure 3-1: IP Catalog
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i: XI LI NX Chapter 3: Creating the GTZ IBERT Core

ALL PROGRAMMABLE-

2. A Customize IP window opens. In the Design Options tab, set the system clock
frequency to 200 MHz, the input Standard to LVDS, the P and N Pin location to AL24

and AL25, respectively (Figure 3-2).

IBERT 7 Series GTZ (3.1) ‘

ﬁ Documentation [ IP Location g} Switch to Defaults

Component Name | ibert_Tseries_gtz_0

- I Design Options I Protocol Selection | Lane Selection Octal 300 | Summary

-

[#] Show disabled ports

Board Configuration Settings(BCS) | USER DEFINED
Bitstream Options

System Clock

Use External Clock Source

Frequency 200.0
Input Standard LVDS Ed
P Pin Location AL24

gtrefclkip i[0:0] txn_o[7:0]

otrefolkon_i[0:0] txp_0[7:0]' M Pin Location AL25

gtrefolklp i[0:0] rxoutck_o

Design Options

[] Add RXOUTCLK Probe

Silicon Version Inital ES

UGO71_c3_02_051314

Figure 3-2: Customize IP - Design Options
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i: XI LI NX Chapter 3: Creating the GTZ IBERT Core

ALL PROGRAMMABLE-

3. In the Protocol Selection tab, set the Line Rate to 28.05 Gbps, and the reference
frequency to 255 MHz (Figure 3-3).

Note: The reference frequency can be set to any of the available options in the drop-down
menu. The same frequency should be set in the setup_scm2_freq 00_xx.tcl script by
modifying the set frequency statement.

IBERT 7 Series GTZ (3.1)

ﬁ Documentation [ IP Location ([ Switch to Defaults

[7] Show disabled ports Component Name  ibert_7series_gtz_0
- Design Options | Protocol Selection | Lane Selection Octal 300 | Summary

Mumber of Protocols | 1 A

Line Rate Settings
Protocal Line Rate(Gbps) Data Width Refdk{MHz) Lane Count REFCLK Source
Protocold  ~ [28.05 ~ Jieo - 3 ~ REFCLKD -

gtrefclkop_i[0:0] txnj[?:D];
atrefolkon_i[0:0] txp_o[7:0]s

atrefclkip_i[0:0] routclk_os

UG971_c3_03_082714

Figure 3-3: Customize IP - Protocol Selection
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i: XI LI NX Chapter 3: Creating the GTZ IBERT Core

ALL PROGRAMMABLE-

In the Lane Selection tab, select Protocol0/28.05 from the drop-down menu
(Figure 3-4). Review the summary and press OK to finish the IP customization. A
Generate Output Products window opens. Leave the defaults unchanged, and press
Generate.

IBERT 7 Series GTZ (3.1) '

m Documentation |5 IP Location L) Switch to Defaults

Show disabled ports Companent Name |ibert_7series_gtz_0
- Design Options | Protocol Selection I Lane Selection Octal 300 I Summary
GTZ_X0Y0_assignment
Location Protocol Power Down
Lane 0 IPrDbUEUIDj’EE.DS - I
Lane 1 Protocol0/23.05 ]
Lane 2 |
ran_i[7:0] Lane 3 O
rip_i[7:0] Lane 4 |
gtrefdkOp_i[0:0] txn_o[7:0] Lane 5 &
gtrefdkon_i[0:0] txp_o[7:0]
Lane & =
gtrefdklp_i[0:0] rxoutck_o
Lane 7 =
Resource Usage
BUFG Count: 2
< Ik

UG971_c3_04_051314

Figure 3-4: Customize IP - GTZ Lane Selection
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8 XI LI NX Chapter 3: Creating the GTZ IBERT Core

ALL PROGRAMMABLE-~

4. Back in the Manage IP window, from the Sources window, right-click the IBERT IP and
select Open IP Example Design (Figure 3-5). Specify a location to save the design,
press OK, and the design opens in a new Vivado window.

Project Manager - xc7vh580thcg1155-2G

Sources — O = Jﬂ:IPCatalug x |
[ - =
az=EEE 3] search: [Q
B-{& 1P (1) = 1
E® NS bert_7series_atz_0 (3 L. =
|l Source File Properties... Ctrl+E | aliance Partners
Convert to Core Container = Automotive & Industrial
‘(= AXI Infrastructure
{¥ Re-customize IP.., [ BaselP
Generate Output Products. .. ‘[ Basic Elements
Reset Output Products... ‘[ Communication & Metworking
‘[ Debug & Verification
Export for Synthesis == Debug
Upgrade IF -{F Debug Hub {(¥iling System Debug Bus)
IBERT 75 GTH
Copy IP... = - EF!ES
-4 IBERT 7 Series GTP
®  Open IP Example Design... -4 TBERT 7 Series GTX
IP Documentation 3 [BE]
- - -4 IBERT Ultrascale GTH
=Gy shared Logicinto Fraject -§lF IBERT Ultrascale GTY
{# ReportIP Status - {F ILA (Integrated Logic Analyzer)
#  Remove IP from Project... Delete —3F In System IBERT
~{F ITAG to AXI Master
et File Type -4F VIO {Virtual Input/Output)
Set Used In... ‘(= Digital Signal Processing
= ‘[ Embedded Processing
@ Add Existing IP... -[=2 FPGA Features and Design

IP Sources ||| T| E—— T

UG971_c3_05_040215

Figure 3-5: Open IP Example Design
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i: XI LI NX Chapter 3: Creating the GTZ IBERT Core

ALL PROGRAMMABLE

5. Inthe new window select Tools > Run Tcl Script. In the Run Script window, navigate to
add_scm2.tcl in the extracted files and press OK. The SuperClock-2 Module Design
Sources and Constraints are added to the example design (Figure 3-6).

Project Manager - ibert_7series_gtz_0_example

Sources O > x
i Oo g 2 =

A= we BE

=I-{& Design Sources (2]

i A8 example_ibert_7series_gtz_0 (evample_ibert_serizs_atz 0
{8 top_scm2 (top_scm2_vc7222.v) (2)

+-{) Constraints (4]

+-15 Simulation Sources (2]

q m b @

Hierarchy | IF Sources | Libraries | Compile Order

& Sources | 7 Templates

UG971_c3_06_041114
Figure 3-6: Sources after Running add_scm2.tcl

6. The SuperClock-2 source code now needs to be added to the example IBERT wrapper.
Double-click ibert_7series_gtz_0_example in the Design Sources to open the verilog
code. Add the top level ports from top_scm2.v to the module declaration and

instantiate the top_scm2 module in the example IBERT wrapper (Figure 3-7). Click File >
Save File.
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25 input swsCThkp_1,
28 input swsClkn_i,
27 dnput  [CC_NUM_DCTALS-1:01] grrefclkdp_i,
28 dnput  [CC_NUM_0CTALS-1:0] grrefclkon_i,
29 dnput  [CC_NUM_DCTALS-1:01] grrefclklp_i,
30 dnput  [CC_NUM_0CTALS-1:0] gtrefclkln_i,
31
32 input [2:07 usrclk_p,
33 input [2:0] usrclk_n,
34 inout iZc_sda,
35 inout ji2c_scl,
36 output [9:0] sclk_out,
37 input [B:0] sclk_in,
38 output [2:0] sclk_clk_p,
39 output [2:0] sclk_clk_n
40 )5
41
4z A
43 /¢ Thert internal signals
44 /7
45  wire [ _MUM_0CTALS-1:0] grrefclk0o_i;
46  wire [ C_NUM_DCTALS-1:0] grrefclkl_1;
47  wire [ _MUM_0CTALS-1:0] refolhk_1;
45  wire [T MUM_DCTALS-1:0] refolkl_i;
49 wire swsClk_1;
50
=N
52 | S superclock-2 1n51:an1:1‘a1:1‘nn|
=N
54 TOp_SChZ L_SCme
55 ]
alal CawscTk_i0swscTk_i0,
57 Lusrclk_plusrclk_p,
58 Jusrclk_nfusrclk_ny,
59 Jd2C_sdalidc_sdal,
&} Jidc_scl{iZ2o_scly,
51 LSClk_out{sclk_outh,
P LsClk_indsclk_iny,
53 LSOl _clk_pisclk_clk_po,
B LSolk_clk_n{sclk_clk_n?
&3 i
BE
4]
UG971_c3_07_041114
Figure 3-7: SuperClock-2 in the Example IBERT Wrapper
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In the Sources window, Design Sources should now reflect that the SuperClock-2

7.
module is part of the example IBERT design (Figure 3-8).

.I'\.J_

EE=] Design Sources (1)
=N Example ibert_ TSEI‘IES giz 0 -_-\<~m ple_ibert 7series gtz O.v

: .ﬁu i2c sde control -i2c sde contrcnl i
D 4Fu_ibert -ibert_7series_gtz_0 (ibert_7series_gtz_0.xd)

-|-{= Constraints (4)

[ constrs_1 (4)

Simulation Sources (1)

= sim_1 (1]

: _- Hierarchy | IP Sources | Libraries | Compile Grder

"&b Sources | ) Templates
UGS71_c3_08_051314

Figure 3-8: Design Sources File Hierarchy
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8. Click Run Synthesis in the Flow Navigator, which synthesizes the complete design
(Figure 3-9).

4 Project Manager
% Project Settings
c;.'ﬂf Add Sources
1F IP Catalog

IF Integrator
Simulation
RTL Anahysis

4 Synthesis

5 synthesis Settings

@- Run Synthesis

® Open Synthesized Design

Implementation

Prograrm and Debug

UGY71_c3_09_041114
Figure 3-9: Run Synthesis

9. When synthesis is done, a Synthesis Complete window pops up. Select Open
Synthesized Design and click OK (Figure 3-10).

6 Synthesis successfully completed.

Mext

() RBun Implermentation

I @ [Dpen Synthesized Desian|

O Wiew Reparts

[] Don't show this dialog again

|| 81,8 H | Cancel

UGY71_c3_10_100314

Figure 3-10: Synthesis Completed
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10. When the Synthesized Design opens, select dbg_hub in the Netlist window, then select
the Debug Core Options tab in the Cell Properties window and change the
C_USER_SCAN_CHAIN* option to 3 (Figure 3-11). Click File > Save Constraints.

Synthesized Design * - synth_1 | xc7vh580thcg1155-2G (active)

Metlist — O 2 =

B ol

= Ml

&) example_ibert_TFseries_agtz_0

| Nets (159]

eaf Cel £
& Sources™. 3] Netlist

Cell Properties _ OO =
NEE

$¥ dbg_hub
C_UUSER_SCAN_CHAIN® |3 |
C_CLK_INPUT_FREQ HZ 300,000,000
C_EMABLE_CLK_DIVIDER [

Select an option above to see a description of it
-~

-

General | Properties | Debug Core Options | Debug Ports | Statisti 4 ¢ 5

UG971_c3_11_091814

Figure 3-11: Debug Core Options for dbg_hub

11.In the Project Manager window, under Program and Debug, click Generate Bitstream.
Confirm the launching of implementation (Figure 3-12).

’r“ There are no implementation results available. Okay to launch implementation? 'Generate
S Bitstream' will autamatically start when implementation completes.

[ ] Don't show this dialog again

| ves || o |

UG971_c3_12_041114

Figure 3-12: Generate Bitstream

VC7222 IB'oERT Getti‘ng Sta.trted Guide . www.xilinx.com Send Feedback 69
UG971 (Vivado Design Suite v2015.1) April 27, 2015 l—\/—l


http://www.xilinx.com
http://www.xilinx.com/about/feedback.html?docType=User_Guides&docId=UG971&Title=Virtex-7%20FPGA%20VC7222%20Characterization%20Kit%20IBERT%20Getting%20Started%20Guide&releaseVersion=2015.1&docPage=69

i: XI LI NX Chapter 3: Creating the GTZ IBERT Core

12. When the Bitstream Generation Completed dialog window appears, click Cancel
(Figure 3-13).

Bitstream Generation Completed @

:I Bitstream Generation successfully completed.

Mext

@) Open Implemented Design
") View Reports

) Open Hardware Manager

[7] Don't show this dialog again

UG971_c3_13_051314
Figure 3-13: Bitstream Generation Completed

13. The generated bitstream is located in the following directory:

..\ibert_7series_gtz_0\ibert_7series_gtz_0_example\ibert_7series
_gtz_0_example.runs\impl_1
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Appendix A

Additional Resources and Legal Notices

Xilinx Resources

For support resources such as Answers, Documentation, Downloads, and Forums, see Xilinx
Support.

For continual updates, add the Answer Record to your myAlerts.

Solution Centers

See the Xilinx Solution Centers for support on devices, software tools, and intellectual
property at all stages of the design cycle. Topics include design assistance, advisories, and
troubleshooting tips.

References

The most up to date information related to the VC7222 kit and its documentation is
available on these websites.

Virtex-7 FPGA VC7222 Characterization Kit

Virtex-7 FPGA VC7222 Characterization Kit documentation

Virtex-7 FPGA VC7222 Characterization Kit Master Answer Record (AR 54015)

These Xilinx documents provide supplemental material useful with this guide:

1. Virtex-7 FPGA VC7222 GTH and GTZ Transceiver Characterization Board User Guide
(UG965)

2. HW-CLK-101-SCLK2 SuperClock-2 Module User Guide (UG770)
3. Vivado Design Suite User Guide: Programming and Debugging (UG908)

VC7222 IB'ERT Getting Stayrted Guide ‘ www.xilinx.com Send Feedback 71
UG971 (Vivado Design Suite v2015.1) April 27, 2015 [—\/—]


http://www.xilinx.com
http://www.xilinx.com/support/solcenters.htm
http://www.xilinx.com/support
http://www.xilinx.com/support
http://www.xilinx.com/support/myalerts
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http://www.xilinx.com/support/documentation/boards_and_kits/vc7222/ug965-vc7222-gth-gtz-char-board-ug.pdf
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4. LogiCORE IP Integrated Bit Error Ratio Tester (IBERT) for 7 Series GTH Transceivers Product
Guide for Vivado Design Suite (PG152)

5. LogiCORE IP Integrated Bit Error Ratio Tester (IBERT) for 7 Series GTX Transceivers Product
Guide for Vivado Design Suite (PG132)

Please Read: Important Legal Notices

The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use of Xilinx products. To the
maximum extent permitted by applicable law: (1) Materials are made available "AS IS" and with all faults, Xilinx hereby DISCLAIMS
ALL WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED TO WARRANTIES OF
MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR PURPOSE; and (2) Xilinx shall not be liable (whether
in contract or tort, including negligence, or under any other theory of liability) for any loss or damage of any kind or nature related
to, arising under, or in connection with, the Materials (including your use of the Materials), including for any direct, indirect, special,
incidental, or consequential loss or damage (including loss of data, profits, goodwill, or any type of loss or damage suffered as a
result of any action brought by a third party) even if such damage or loss was reasonably foreseeable or Xilinx had been advised
of the possibility of the same. Xilinx assumes no obligation to correct any errors contained in the Materials or to notify you of
updates to the Materials or to product specifications. You may not reproduce, modify, distribute, or publicly display the Materials
without prior written consent. Certain products are subject to the terms and conditions of Xilinx's limited warranty, please refer to
Xilinx’s Terms of Sale which can be viewed at http://www.xilinx.com/legal.htm#tos; IP cores may be subject to warranty and support
terms contained in a license issued to you by Xilinx. Xilinx products are not designed or intended to be fail-safe or for use in any
application requiring fail-safe performance; you assume sole risk and liability for use of Xilinx products in such critical applications,
please refer to Xilinx's Terms of Sale which can be viewed at http://www.xilinx.com/legal.htm#tos.

© Copyright 2013-2015 Xilinx, Inc. Xilinx, the Xilinx logo, Artix, ISE, Kintex, Spartan, Virtex, Vivado, Zynqg, and other designated
brands included herein are trademarks of Xilinx in the United States and other countries. All other trademarks are the property of
their respective owners.
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Appendix B

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: www.xilinx.com\ehs\weee.htm.
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