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SP623 IBERT Getting Started Guide

Overview
This document provides a procedure for setting up the SP623 Spartan®-6 FPGA
GTP Transceiver Characterization Board to run the Integrated Bit Error Ratio Test (IBERT)
demonstration. The designs that are required to run the IBERT demonstration are stored in
the CompactFlash memory card that is provided with the SP623 board. The demonstration
shows the capabilities of the Spartan-6 XC6SLX150T FPGA GTP transceivers.
The IBERT demonstration is divided into two designs included on the CompactFlash
memory card. The first design tests the transceivers located on the top half of the FPGA
(GTP Duals 101 and 123), the second design tests the transceivers on the bottom half of the
FPGA (GTP Duals 245 and 267). This procedure describes the steps to test the top design.
The bottom design is tested following the same series of steps with the changes described
in Appendix A. The procedure consists of:
1. Extracting the IBERT Demonstration Files.
2. Setting Up the SP623 Board.
3. Connecting the GTP Transceivers and Reference Clocks.
4. Configuring the FPGA.
5. Setting Up the ChipScope Pro Analyzer Tool.
6. Viewing the GTP Transceiver Operation.
The SP623 board is described in detail in UG751, SP623 Spartan-6 FPGA GTP Transceiver
Characterization Board User Guide.
Requirements
The equipment and software required to run the demonstration are:
® SP623 Spartan-6 FPGA GTP Transceiver Characterization Board including:
e 12V DC power adapter
e CompactFlash memory card containing the IBERT demonstration designs
® GTP transceiver power supply module (installed on SP623 board)
e SuperClock-2 module (installed on SP623 board)
* 12 SMA to SMA cables
¢ One of these JTAG cables:
e Platform Cable USB-II (DLC10)
e Parallel IV Cable (PC4)
¢ Host PC or Linux system, with USB ports
SP623 IBERT Getting Started Guide www.xilinx.com 5
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¢ Xilinx® ChipScope™ Pro analyzer software, version 12.1 or higher.
Software is available at: http:/ /www.xilinx.com /chipscopepro

The additional equipment and software required to regenerate the designs are:
¢ Linux system with Xilinx ISE® Design Suite v12.1 already installed
e SP623 IBERT design source files. These files are provided online at:

http:/ /www.xilinx.com /products/boards/sp623/reference_designs.htm

Note: Download the SP623 IBERT design source files designated for use with ISE software
version 12.1.

Running the IBERT Demonstration

Extracting the IBERT Demonstration Files

The ChipScope Pro Software .cp7j project files for the IBERT demonstration are located
on the CompactFlash memory card that is provided with the SP623 board. They are also
located online as part of RDF zip collection “SP623 Reference Design Files.”

The files can also be downloaded from:

http:/ /www.xilinx.com /products/boards/sp623/reference_designs.htm

Note: Download the SP623 reference design files designated for use with ISE software version
12.1. The .bit files for both designs are also included in this . zip file.

The . cpj files are used to load pre-saved MGT/IBERT and clock module control settings
for the demonstration. These files must be copied to a working directory on the host
computer. To copy the files from the CompactFlash memory card:

1. Connect the CompactFlash memory card to the host computer.

Note: The CompactFlash memory card can be plugged into a host PC’s PCMCIA interface
using a PCMCIA adapter card.

2. Locate the file sp623 . zip on the Compact Flash memory card. The ZIP file content is
similar to the files shown in Figure 1-1.
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&) Winzip - sp623.zip FEEEX

File Actions Options Help

=4,

T R Y ’f_j r r.j Y o a
o L=y > e ( V bﬁ
M Open Favorites Add Extract Wigw CheckOut  Wizard

Type Modified Size  Ratio Packed Path

i CPIFle 2/4/2010 9:26 AM 92,521  89% 10,101
[=) sp6z3_top.cpi CPIFile 2Zj4/2010%:29AM 92,515 &%% 10,071

Selected O files, 0 bytes Total 2 files, 131KE 6 IJ;)

UG752_c1_01_121510

Figure 1-1: ChipScope Software Project Files Included in the sp623.zip File

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

Setting Up the SP623 Board

Caution! The SP623 board can be damaged by electrostatic discharge (ESD). Follow standard
ESD prevention measures when handling the board.

To set up the SP623 board:

1.

Install the GTP transceiver power module:
a. Plug the module into connectors J34 and J179.
b. Remove DCPS ENABLE jumpers at J184 and J185 located on the SP623 board.

Verify the four SYSACE JTAG ENABLE jumpers are installed at locations J22, J23, J195,
and J196 on the SP623 board.

Place a jumper across pins 1-2 of the JTAG FMC BYPASS header at J162.

Enable the 200 MHz LVDS system clock by placing two jumpers (P, N) across pins 1-3
and pins 2—4 of J188.

Verify there is a 30 MHz oscillator in the SYSTEM ACE CLK oscillator socket at
location X1 on the SP623 board.

Enable the System ACE™ controller clock by placing the jumper on J4 to the ON
position.

Insert the CompactFlash memory card into the CF card connector (U24) located on the
underside of the SP623 board.

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 CLOCK MODULE interface of the SP623 board.

b. Using three 4-40 x 0.25 inch screws, firmly screw down the module from the
bottom of the SP623 board.

c.  On the SuperClock-2 module, place a jumper across pins 1-2 (VCCO) of the
CONTROL VOLTAGE header, J18.

SP623 IBERT Getting Started Guide www.xilinx.com 7
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Connecting the GTP Transceivers and Reference Clocks

All GTP transceiver pins are connected to differential SMA connector pairs. The GTP
transceivers are grouped into four sets of two (referred to as Duals) which share two
differential reference clock pin-pairs. Figure 1-2 shows the SMA locations for the GTP
transceiver Duals (Dual 101, Dual 123, Dual 245, and Dual 267) and their associated
reference clocks (101 Clocks, 123 Clocks, 245 Clocks, and 267 Clocks).
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Figure 1-2: GTP Transceiver and Reference Clock SMA Locations

Note: The image in Figure 1-2 is for reference only and might not reflect the current revision of the
board.

The SuperClock-2 module provides LVDS clock outputs for the GTP transceiver reference
clocks in the IBERT demonstration. Figure 1-3 shows the location of the differential clock
SMA connectors on the clock module which can be connected to the GTP transceiver
reference clock SMAs on the SP623 board. The four SMA pairs labeled “CLKOUT” provide
LVDS clock outputs from the Si5378 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. For the IBERT demonstration, the output
clock frequencies from both devices are preset to 156.25 MHz. For more information
regarding the SuperClock-2 module, refer to UG770, HW-CLK-101-SCLK2 SuperClock-2
Module User Guide.
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Figure 1-3: SuperClock-2 Module Output Clock SMA Locations

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

Running the IBERT Demonstration

This section describes running the IBERT demonstration on Duals 101 and 123.

For running the IBERT demonstration on Duals 245 and 267 refer to Repeating the IBERT
Demonstration for the Remaining GTP Duals, page 18.

GTP Transceiver Clock Connections

Refer to Table 1-1 and use four SMA cables to connect the output clock SMAs from the
SuperClock-2 module to the reference clock SMAs of GTP Duals 101 and 123 on the SP623
board. In other words, for each row in Table 1-1, connect the source SMA with its
corresponding destination SMA. For example, connect CKOUT1_P (J5) to
101_REFCLKO_P (J59).

Note: Any one of the five differential output SMA clocks from the clock module can be used to
source either REFCLKO_P|N or REFCLK1_P|N on the SP623 board. Output clocks from the Si5368
device, specifically CKOUT1_P|N and CKOUT2_P|N, are described here and throughout this
document as an example.

Table 1-1: Reference Clock Connections for Duals 101 and 123

Source Destination
SuperClock-2 Module SP623 Board
Net Name SMA Connector Net Name SMA Connector
CKOUT1_P J5 101_REFCLKO_P J59
CKOUT1_N J6 101_REFCLKO_N J60
CKOUT2_P J7 123_REFCLKO_P J70
CKOUT2_N J8 123_REFCLKO_N J61

Notes:
1. See Table A-1, page 35 for a listing of reference clock SMA connections for Duals 245 and 267.

GTP TX/RX Connections

Refer to Table 1-2 and use eight SMA cables to connect the transmitter SMAs to the receiver
SMAs in GTP Duals 101 and 123. In other words, for each row in Table 1-2, connect the

SP623 IBERT Getting Started Guide www.xilinx.com 9
UG752 (v2.0.1) January 26, 2011


http://www.xilinx.com

Running the IBERT Demonstration & XILINX.

transmitter SMA with its corresponding receiver SMA. For example, connect 101_TXO0_P
(J53) to 101_RX0_P (J51) on the SP623 board.

Table 1-2: TX/RX Connections for Duals 101 and 123

Transmitter Receiver
Net Name SMA Connector Net Name SMA Connector
101_TX0_P J53 101_RXO0_P J51
101_TX0_N J54 101_RXO0_N J52
101_TX1_P J57 101_RX1_P J55
101_TX1_N J58 101_RX1_N J56
123_TX0_P Jo7 123_RX0_P J68
123_TX0_N J66 123 RX0_N J69
123_TX1_P J63 123_RX1_P J65
123_TX1_N J62 123_RX1_N J64

Notes:
1. See Table A-2, page 35 for a listing of TX/RX connections for Duals 245 and 267.

The final SMA cable connections for Duals 101 and 123 are shown in Figure 1-4.
Note: The final SMA cable connections for Duals 245 and 267 are shown in Figure A-1, page 36.
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Figure 1-4: SMA Cable Connections for Dual 101 and 123 Transceivers and Clocks

Configuring the FPGA

The following set of instructions describe how to configure the FPGA using the
CompactFlash memory card included with the board. The FPGA may also be configured
through ChipScope analyzer or iMPACT using the .bit files located online (within the
RDF zip collection labeled “SP623 Reference Design Files”) at:

http:/ /www.xilinx.com /products/boards/sp623/reference_designs.htm

Note: Download the SP623 reference design files designated for use with ISE software version
12.1.

To configure from the CompactFlash memory card:

1. Plug the 12V output from the power supply into connector J122.

2. Connect the SP623 board to the host computer. Either of these cables may be used for
this connection:

e Platform Cable USB-II (DLC10)
e Parallel IV Cable (PC4)

Connect one end of the cable to the host computer. Connect the other end to the
download cable connector (J1) on the SP623 board.

SP623 IBERT Getting Started Guide www.xilinx.com 11
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3. To run the IBERT demonstration on Duals 101 and 123, set the System Ace Controller
Configuration Address switch SW3 to 000 as shown in Figure 1-5. The setting on SW3

determines which of the two bitstreams stored in the CompactFlash card configures
the FPGA.

Configuation Address for Dual 101 and Dual 123 (000)

SW3 Off Position = 0

ADRO
ADR1

|
ADR2| [N |

CFG
ADDRESS

UG752_c1_05_112310

Figure 1-5:  DIP Switch SW3 Settings For Duals 101 and 123

Note: Set SW3 to 001 as shown in Figure A-2, page 37 if running the IBERT
demonstration on Duals 245 and 267.

4. Apply power to the board by placing SW1 in the ON position. After a few seconds, the
FPGA is configured and the Done LED (DS6) lights.

Setting Up the ChipScope Pro Analyzer Tool
1. Open the ChipScope Pro Analyzer tool and select File — Open Project.

2.  When the Open Project window appears, navigate to the location on the host computer
where the . cpj project files were extracted, select sp623 top.cpj (Duals 101 and
123) and click Open (Figure 1-6).

o '@ ChipScope Pro Analyzer - Open Project NEEN
Look In: |9 sp623 |~ (=] [&][=1] [Ba]a]

[ sp623 _bot.cpj

D sp623 _top.cpj

File Name Isp623_topcp1|
—

Files of Type: [Chlpscope project files (*.cpj) [~

| Open Cancel

UG752_c1_07_060110

Figure 1-6: Open Project Window

Note: The .cpj file 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 and Cores User Guide.
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3. Click the Open Cable button (Figure 1-7).

+ Wiew JTAG Chain Dewvice  Window  Help
22 Open Cable Button
[@w Project | :
ITAGD Chain
N
<
0%
UG752_c1_08_112310
Figure 1-7: Open Cable Button
When the dialog box opens asking to set up the core with settings from the current
project, click Yes (Figure 1-8).
‘&l ChipScope Pro Analyzer - IBert S6GTP Project Setiings
IE‘ Project settings o not match current corel Do you want 1o set up the IBERT SEGTP core with settings from the current project?
UG752_c1_09_112310
Figure 1-8: Core Settings Dialog Box
When the project panel opens, verify the JTAG chain shows the devices listed in
Figure 1-9.
|Prnject: sp623_tap
ITAG Chain
DEY: O MyDeviced ystem_ACE_CF)
% DEY:1SPE23 _top (XCE5LX150T)
& UMIT:1_0 MWBERT 56 GTPL_O {IBERT 36 CTF)
IBERT Consale
¢ UNIT. O SuperClock-2 Control 04107
WIO Console
UG752_c1_10_112310
Figure 1-9: Project Panel
SP623 IBERT Getting Started Guide www.xilinx.com 13

UG752 (v2.0.1) January 26, 2011


http://www.xilinx.com

Running the IBERT Demonstration & XILINX.

Starting the Clock Module

The IBERT demonstration design uses a ChipScope 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 and an 515368 jitter-attenuating clock multiplier. The
IBERT demonstration uses the output from either device to clock the GTP transceivers.

1. In the project panel, double-click VIO Console (Figure 1-10).

Project: spo23_top
|TAG Chain
DE: O MyDeviced System_ACE_CF)
¢ DEY: 1 5PGe22 _top (XCesl150T)
¢ UNIT: 1 0 MWBERT 56 GTPL_0 {IBERT 56 QTR
IEEET Cansale
¢ URIT-0 SunerClock-2 Control &0

[0 Console]

UG752_c1_11_112310
Figure 1-10: VIO Console Selection

2. Having selected the VIO Console, the clock source(s) for the GTP transceivers can be
initialized. Do one or both of the following:
a. If using the S5i5368 device to source the GTP transceiver clocks (e.g. as described in
Table 1-1, page 9), initialize the 515378 device. Click the Si5368 Start button
(Figure 1-11). A transition arrow flashes ON/OFF to the right of Si5368 Done
when the command is complete.

@ Y10 Console - DEV:1 SP623_top... o’ = E

Bus/Signal Value

SCLEZ Reset

II

51570 Fecall & CAL

o= 51570 ROM Addr 52

o 51570 ROM Freq (MHZ) 156.250
51570 sStart
51570 Done

The ROM Address value for the Si5368
clock multiplier is preset to 52.

515368 Reset

o~ Si5368 ROM Addr
o 5i5368 ROM Freq (MHz) 156.250 |_—Si5358 start button

515368 Start

If

| 515262 pone

UG752_c1_12_112310

Figure 1-11: VIO Console, Si5368 Initialization

b. If using the S5i570 crystal to source the GTP transceiver clocks, click the 5i570 Start
button (Figure 1-12). A transition arrow flashes ON/OFF to the right of
Si570 Done when the command is complete.
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] v10 Console - DEV:1 5P623_top.. o @ [

EBus/Signal Yalue

SCLKZ Reset
The ROM address value for the Si570

o
51570 Recall & CAL [ n | adares
_ crystal oscillator is preset to 52.
o 51570 ROM Addr 52

o Si570 ROM Freq (MHz) 156,250 _— Si570 start button
5i570 Start n

| si570 pone [F) |

315368 Reset

I

o 5i5368 ROM Addr 52 |

o Si5368 ROM Freq (MHz) 156.250
515368 Start
515368 Done [

UG752_c1_13_102310

Figure 1-12: VIO Console, Si570 Initialization

Note: The ROM address value for the Si5368 is preset to 52 to produce an output frequency of
156.25 MHz. Typing in a different address changes the frequency of the GTP transceiver
reference clocks. A complete list of frequency options and their associated ROM addresses is
provided in Table 2, page 19.

3. In the project panel, double-click IBERT Console (Figure 1-13).

Project sp623_top
|TAC Chain
DEY: 0 MyDevice( (Syetem_ACE_CF)
¢ DEV: 1 SPE22 top (KCesLX150T)
@ URIT- 1 0 MARFRET 56 GTPL_0 {(BERT 56 CTF)
¢ UM usuperciack-2 Control @610
WD Console

UG752_c1_12_112310

Figure 1-13: IBERT Console Selection

4. At the top of the ChipScope Pro Analyzer window;, click the Reset All button
(Figure 1-14).

N ChipEcope Pro Analyzer[spe23_top]
Eile Wiew |TAC gghain Device |EERT_S&CTP  Windc

& | o JTAGC Scan Rate: n
Project: sp623_top
JTAG Chain

DEY: O MyDewice( (System_ACE_CF)
¢ DEY:15PE23 top KCESLX150T)
¢ UNIT:1_0 MyBERT S6 GTP1_0 (IBERT 56 CTF)
IBERT Console
¢ UNIT:O SuperClock-2 Control {100
W0 Console

UG752_c1_15_112310

Figure 1-14: Reset All Button
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5.  When the confirmation dialog box opens, click Yes (Figure 1-15).

Reset All'Channels and Counter

UG752_c1_16_112310

Figure 1-15: Reset Confirmation Dialog Box

Viewing the GTP Transceiver Operation

After completing step 5 in Starting the Clock Module, the IBERT demonstration is
configured and running as indicated by the MGT/IBERT Settings tab within the IBERT

Console.

1. Note the line rate is 3.125 Gb/s for all four GTP transceivers (MGT Link Status in

Figure 1-16).

@ IBERT Console - DEV;1 SP623_top (XCGSLX150T) UNIT:1_0 MMBERT S6 GTP1_0 (IBERT S6 GTP)

l/MGTIEIERTSer[ingS | DRP settings | PortSeftings | Sweep Test Seffings |

| oTPat DUAL xiv1 0 | oTPA1_DUAL Xovi_t |

GTPAT_DUAL_x1%1_1 }

GTPA1_DUAL x1v1 0 |

¢ MGT Settings

R Sampling Point
¢ BERT Settings
T Data Pattern

MGT Alias | DUALTO1_D DUAL101_1 || DUAL123_0 || DLUAL123_1 |
Tile Lacation GTPAT_DUAL 401 GTPAT_DUAL 01 GTPAT_DUAL 171 GTPAT_DUAL 11

MGT Link Status | 3.125 Gbps 3.125 Ghps 3.125 Ghps 3.125 Ghps |
Line Rate 3125 Ghps 3125 Ghps 3125 Ghps 3125 Ghps

FLL Status LOCKED LOCKED LOCKED LOCKED

Loophack Made [None [+] [Mone [«] [Mone [=] [Mone [=]

DUAL Reset [ Reset i Reset . Reset [ Reset i

TH Polatity Invert = O | [

T Eror njct ._ inject Inject Injst | njes

T Diff Qutput Swing [BES rov (01 000 [=] [6@5 mv oi0m [~ [635 rv (07001 [=] [635 v 010 [+]

T Pre-Emphasis [0°dE (oo [+] [0dE Mmoo [+] [0dE oo [+] [0dE fooo [+]

R Palarity Invert [l =] =) d

Ry AC Coupling Enahble ™| =] = fad

R Termination voltage  [MGTAVTT * [»] [MGTAVTT = [»] [MGTATT = [w] [MGTAVTT = [+]

Ri( Equalization [-03 dE o [+] [F03dE@m [+] 03 dE@m [=] [-0.3dE [+]

84— gans Ul

B f—— pansul

B4 f—— &0 Ul

84 ——  a04 Ul

[PRES 7-bit

[+] [FRES 7-hil

[~ [FRES 7-hit

[+] [FRES 7-hit [+]
Ry Data Pattern [FRES 7-hit [+] [FRES 7-hil [+] [FRES 7-hit [+] [PRES 7-hit [+]
R Bit Error Ratio 1.250E-012 1.250E-012 1.250E-012 1.250E-012
R¥ Received Bit Count 8.002E011 8.002E011 8.003E011 8.003E011
R Bit Error Count 0.000E000 0.000E00D 0.000E000 0.000E000
EERT Reset Reset Reset Reset Reset
ST T UG752_c1_17_112310
Figure 1-16: GTP Transceiver Link Status
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2. Note the GTP transmitter differential output swing is preset to 695 mV (0100) as
shown in Figure 1-17.

] IBERT Console - DEV:1 SP623_top (XC6SLX150T) UNIT:1_0 MyIBERT S6 GTP1_0 (IBERT S6 GTP)

l/MGTIEIERTSer[ingS " DRP Seftings | PortSetings | Sweep Test Seftings |

L | cTPat DuaL xovt 0 | GTPA1 DUAL x0v1 1 | GTPAT DUAL xiv1 0 | GTPA1_DUAL x1v1 1 |
¢ MGT Settings - . .
MGT Alias | DUAL101_D I DUAL101_ Il DUAL123_0 I DUAL123_1 |
Tile Location GTPA1_DUAL X0 GTPA1_DUAL X0 GTPA1_DUAL 311 GTPA1_DUAL X171
MGT Link Status 3.125 Ghps 3.125 Gbps 3.125 Gbps 3.125 Gbps
Line Rate 3125 Ghps 3125 Ghps 3125 Ghps 3.125 Ghps
FLL Stalus LOCKED LOCKED LOCKED LOCKED
Loophack Mode [None [+] [Mone [+] [Mone [+] [Mone [«]
DUAL Reset Reset Reset . Reset Reset ]
T Polarity Invert O O ™| ™
T+ Errar Inject l,nj:ft, Irn-jz;ic-t [njep} ' ,',”j-‘?-cit |
TX Diff Output Swing 525 v mtom [~ [595 row (01007 [~ [635 mv (@100 [ =] [695 rmv (07001 =1
T Pre-Emphasis [aEmom =] [0dE@om [ [0d@B@0n [« [0dE@om [+
R Palarity Invert [ =] =] al
Ry AC Coupling Enable ™| [ = ™|
R Termination voltage  [MGTAVTT * [»] [MGTAVTT * [=] [MGTATT = [w] [MGTAVTT = [+]
R Equalization [ozdemm [«] [DzdE @D [«] [03dE@n [v] [0.3dE @00 [~]
Ry Sampling Paint B4 —— pans Ul B4 f—— a0 Ul B —— n&nsUl 84 ——  gan4 Ul
¢ BERT Settings
T Data Pattern [FRES 7-hit [+] [FRES 7-hit [+] [FRES 7-hit [+] [FRES 7-hit =]
Rt Data Pattern [PRES 7-hit [«] [FRES 7-hit [«] [FRES 7-hit [+] [PRES 7-hit =]
R Bit Errar Ratio 1.250E-012 1.260E-012 1.260E-012 1.250E-012
R Received Bit Count 8.002E011 8.002E011 8.003E011 8.003E011
R Bit Errar Count 0.000E000 0.000E000 0.000E000 0.000E000
BERT Reset . Reset Reset . Reset Reset

UG752_c1_18_112310

Figure 1-17: GTP Transceiver TX Differential Output Swing
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3. Note that there are no bit errors as indicated by the RX Bit Error Count as shown in

Figure 1-18.
{2} IBERT Console - DEV:1 SP623_top (XC6SLX150T) UNIT:1_0 MyIBERT S6 GTP1_0 (IBERT S6 GTP)
l/ MGT/BERT Seflings | DRF Sefngs | PortSetings | Sweep Test Sefings |
| oTPat_DuaL xovt 0 | GTPAT DUAL x0vi 1 | GTPAT DUAL xiv1 0 | GTPA1_DUAL x1¥1 1 |
¢ MGT Settings
MGT Alias | DUAL101_0 I DUAL101_1 | DUAL123_0 I DUAL123_1 |
Tile Location GTPAT_DUAL_X0Y1 GTPAT_DUAL_X0Y1 GTPAT_DUAL_X1'1 GTPAT_DUAL_X1'1
MGT Link Status 3.125 Gbps 3.125 Ghps 3.125 Gbps 3.125 Gbps
Line Rate 3.125 Ghps 3125 Ghps 3125 Ghps 3.125 Ghps
FLL Status LOCKED LOCKED LOCKED LOCKED
Loophack Made [Nane [+] [Mone [w] [Mone [=] [MNane [=]
DUAL Reset Reset Reset Reset Reset
TH Polarity Invert O ™| | fawl
T Error Inject | I_rjj_g_c_t_ | In_je_ct | _I_nje_c_t | _In_jec_t |
TH Diff Outaut Swing [695 v (0100 [=] [685mv 0100 [~ [B85 mv 01001 [=] [685 rmv (oiom [~]
T¥ Pre-Emphasis [0 & o0 [+ [0dE oo [ [0dB [+] [0dE fooo; [+]
R Palarity Invert ] =] O O
R} AC Coupling Enable fad 2= ™| fad
Ry Termination Voltage  [MGTAWTT * [=] [MGTAVTT = [»] [MGTAVTT = [w] [MGTAVTT * [+]
R Equalization [-0:2 B mm [+] [-0:3dE @0 [+ [-0.3dE @ [w] [FO03dE @D [«]
Ry Sampling Point B4 f——  gan4 Ul 54 f—— ns04 Ul 84 |—— ns04ul B4 —— pans Ul
¢ BERT Settings

TH Data Pattern [PRES 7-hit [+] [FRES 7-hit [« [FRES 7-bit [+] [FRES 7-hit [+]
Ry Data Pattern [PRES 7-hit [«] [FRES 7-hit [« [FRES 7-bit [+] [FRES 7-hit [+]
R Bit Error Ratio 1.250E-012 1.250E-012 1 250E-012 1.250E-012
Ry Received Bit Count 8.002E011 8.002E011 8 002E011 8.002E011
R3¢ Bit Error Count 0.000E000 0.000E000 0.000E000 0.000E000 I
BERT Reset Reset Reset Reset Reset

Figure 1-18: RX Bit Error Count

Stopping the IBERT Demonstration

To stop the IBERT demonstration:

1. Close the ChipScope Pro Analyzer tool.
Note: Do not save changes to the project.

UG752_c1_19_112310

Remove power to the SP623 board by placing SW1 in the OFF position.
Remove the SMA cables from the SP623 board.

Repeating the IBERT Demonstration for the Remaining GTP Duals

To run the demonstration on Duals 245 and 267, follow the procedure described in
Running the IBERT Demonstration, page 6, with the changes described here:

Substitute the connections for Duals 245 and 267 listed in Table A-1 and Table A-2
Set dip switch SW3 to 001 for Duals 245 and 267 (Figure A-2)
Run the IBERT demonstration with sp623_bot . cpj (Figure A-3)

The final SMA cable connections for Duals 245 and 267 are shown in Figure A-1.
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Frequency Table

Frequency Table

Table 2 lists the addresses of the output frequencies of the 51570 and Si5360 programmable

clock sources.

Table 2: Si570 and Si5368 Frequency Table

Address Protocol Frequency Address Protocol Frequency Address Protocol Frequency
0 Aurora 81.250 30 0OC-48 77.760 60 Generic 533.333
1 Aurora 162.500 31 0OC-48 155.520 61 Generic 644.000
2 Aurora 325.000 32 OC-48 311.040 62 Generic 666.667
3 Aurora 650.000 33 0OC-48 622.080 63 Generic 205.000
4 CPRI 61.440 34 OTU-1 166.629 64 Generic 210.000
5 CPRI 122.880 35 OTU-1 333.257 65 Generic 215.000
6 CPRI 245.760 36 OTU-1 666.514 66 Generic 220.000
7 CPRI 491.520 37 PCle 100.000 67 Generic 225.000
8 Display Port 67.500 38 PCle 125.000 68 Generic 230.000
9 Display Port 81.000 39 PCle 250.000 69 Generic 235.000
10 Display Port 135.000 40 SATA 75.000 70 Generic 240.000
11 Display Port 162.000 41 SATA 150.000 71 Generic 245.000
12 Fibre channel 106.250 42 SATA 300.000 72 Generic 250.000
13 Fibre channel 212.500 43 SATA 600.000 73 Generic 255.000
14 Fibre channel 425.000 44 SDI 74.250 74 Generic 260.000
15 Gigabit Ethernet 62.500 45 SDI 148.500 75 Generic 265.000
16 Gigabit Ethernet 125.000 46 SDI 297.000 76 Generic 270.000
17 Gigabit Ethernet 250.000 47 SDI 594.000 77 Generic 275.000
18 Gigabit Ethernet 500.000 48 SMPTE435M 167.063 78 Generic 280.000
19 GPON 187.500 49 SMPTE435M 334.125 79 Generic 285.000

20 Interlaken 132.813 50 SMPTE435M 668.250 80 Generic 290.000
21 Interlaken 195.313 51 XAUI 78.125 81 Generic 295.000
22 Interlaken 265.625 52 XAUI 156.250 82 Generic 300.000
23 Interlaken 390.625 53 XAUI 312.500 83 Generic 305.000
24 Interlaken 531.250 54 XAUI 625.000 84 Generic 310.000
25 OBSAI 76.800 55 Generic 66.667 85 Generic 315.000
26 OBSAI 153.600 56 Generic 133.333 86 Generic 320.000
27 OBSAI 307.200 57 Generic 166.667 87 Generic 325.000
28 OBSAI 614.400 58 Generic 266.667 88 Generic 330.000
29 0OC-48 19.440 59 Generic 333.333 89 Generic 335.000
SP623 IBERT Getting Started Guide www.xilinx.com 19
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Table 2: Si570 and Si5368 Frequency Table (Contd)

Address Protocol Frequency Address Protocol Frequency Address Protocol Frequency
90 Generic 340.000 103 Generic 405.000 116 Generic 470.000
91 Generic 345.000 104 Generic 410.000 117 Generic 475.000
92 Generic 350.000 105 Generic 415.000 118 Generic 480.000
93 Generic 355.000 106 Generic 420.000 119 Generic 485.000
94 Generic 360.000 107 Generic 425.000 120 Generic 490.000
95 Generic 365.000 108 Generic 430.000 121 Generic 495.000
96 Generic 370.000 109 Generic 435.000 122 Generic 500.000
97 Generic 375.000 110 Generic 440.000 123 Generic 505.000
98 Generic 380.000 111 Generic 445.000 124 Generic 510.000
99 Generic 385.000 112 Generic 450.000 125 Generic 515.000
100 Generic 390.000 113 Generic 455.000 126 Generic 520.000
101 Generic 395.000 114 Generic 460.000 127 Generic 525.000

102 Generic 400.000 115 Generic 465.000

Regenerating IBERT Designs

Source File Overview

The SP623 IBERT design source files are contained in a . zip file that can be downloaded

from:

http:/ /www.xilinx.com /products/boards/sp623/reference_designs.htm

Note: Download the SP623 IBERT design source files designated for use with ISE software version

12.1.

The . zip file contains the source files for both designs (SP623 top and SP623 bot). In
addition to the two project directories containing the source files, a scripts folder
containing the run_simple script is included. This script is required to recompile the

design through the ISE tool chain.

To set up the source files:

1. Download the zipped collection of SP623 IBERT design source files to a working

directory on the Linux System.

2. Unzip the files to the working directory.

The files for both designs are organized in the same project directory structure. The
SP623_top content is shown as an example:

SP623 top/
par/

ibert s6 top.ngc
ibert s6 top.ncf
icon_s6_1l.ngc
i2c_sclk2 control.ngc
top_par.ncd
top.ngc
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top.uct
vio s6 si84 so78.ngc

src/
chipscope.v
i2c_sclk2 control bb.v
ibert s6 top bb.v
top.v
top.xst
top.prj
vio sclk2 control.v

IBERT Design IP Components
The IBERT design IP consists of three main components:

* ibert s6 xxx
A four-channel IBERT core utilizing two reference clocks.

e ibert sé_top tests GTP Duals 101 and 123 located on the top half of the FPGA

* ibert sé6_bot tests GTP Duals 245 and 267 located on the bottom half of the
FPGA

® vio sclk2 control

A ChipScope Pro virtual I/O controller core for the SuperClock-2 module.
e icon s6 1

Single-channel Integrated Controller (ICON) core for Spartan-6 devices.

Note: ibert s6 xxx use the BSCAN USER1 scan chain, icon s6_ 1 uses the BSCAN USER2
scan chain.

An example design hierarchy is:

top.v
icon s6_ 1.ngc
ibert s6 top.v
vio sclk2 control.v
i2c_sclk2 control.v

ibert_s6_xxx Module

Both ibert sé6_ topand ibert sé_ bot designs have their own individual module
generated by the Xilinx CORE Generator™ v12.1 (using the Spartan-6 IBERT GTP core,
v2.01.a) without the Implement Design option selected. The module features four GTP
lanes (one lane equals: TXP, TXN, RXP, RXN), two reference clock inputs (REFCLKO,
REFCLK1), and a 25 MHz system clock.

The example top . v file includes an IBUF and BUFG network, as well as an ODDR?2 and
OBUF to drive out and back into the design.

vio_sclk2_control Module

The vio_sclk2 control.v module provides a VIO core for controlling the
SuperClock-2 module through the ChipScope Pro software. The vio_sclk2 control.v
module features 84 synchronous inputs (14 free) and 78 synchronous outputs (12 free). No
logic exists in this level because vio_sclk2_control.vis only a wrapper. The
i2c_sclk2 control module instantiated at this level is a black-box HDL module and is
provided as an ISE software v11.4 NGC file.
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CLK50

The IBERT design uses a 25 MHz system clock to match the IBERT requirements. Using the
same clock, the T°C interface runs at half its target clock frequency of 50 MHz with no
impact on the functionality or performance of the design.

Design Notes

All files are built using ISE Design Suite, v12.1. The SP623 IBERT design uses a new
methodology to combine an IBERT from the CORE Generator software with user logic.

The vio_sclk2 control module is configured with fixed values to reduce user error:

* sclk out[3] -Si5368 RESET_B pin
Connected to Logic 1 to avoid accidental reset of the Si5368 jitter-attenuating clock
multiplier on the SuperClock-2 module.

® pcal ctrl[5:0]
Set to 0x05. Enables the SuperClock-2 module on the I>C bus only.
® 5i570_ idcode
Set to the idcode of the Si570 crystal oscillator on the SuperClock-2 module (0x55).

Recreating IBERT Module with CORE Generator

This procedure describes the steps to recreate the IBERT module for GTP transceiver Duals
101 and 123 (SP623_top) which are located on the top half of the FPGA. The IBERT
module for GTP Duals 245 and 267 (SP623_bot) can be recreated following the same
series of steps.

To recreate the IBERT module from CORE Generator, follow these steps on a Linux system
on which ISE Design Suite v12.1 is installed.
1. Open a command window.

2. In the command window, navigate to the top-level directory where the IBERT source
files are located. Source File Overview is described on page 20.
3. Open up CORE Generator by executing the following command:

o

% coregen

4. When the Core Generator window appears on screen, click the New Project icon
(highlighted in Figure 1-19).
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File  Yiew Help

j ® Xilinx CORE Generator.- No' Project i

E F || | =] | CORE Generator Help K7
= |P Catalog 8 x
or | Viewby Funciion | view by Name | lagf'C-‘ll'Ri Xilinx CORE Generator
E" Name ‘Versiun |Slalu51 License ]
+ |7 Automotive & Industrial
+ [ 7 BaselP . -
+ [ Basic Elements There is no pI'DJECt open.
+ |7 Communication & Metworking
+ |7 Debug & Verification You may browse the IP Catalog but you will not be able to generate any
fj % |2 Digital Signal Processing cores until you open or create a project.
7| @ 7 Example Cares
- | H [ FPGA Features and Design . X
1| @-FF Math Functions Copyright {c) 1985-2010 Xilinx, Inc. All rights reserved.
# [ Memories & Starage Elements
+ '}_3’ Standard Bus Interfaces oL 8 X
H 7 Test
+ |7 Viden & Image Processing Welcome ta Xilink CORE Generatar.
Help system initialized.
Search |P Catalog: Clear Search Console Find | Save | Clear ‘
™ Al IP versions I Only IP corapatible with chosen part Informalion ‘ A\ Wamings l D Enors J
Part: Unset | Design Entry: Unset )

Figure 1-19: Open New Project

UG752_c1_20_112210

5. Name the project coregen_top.cgp and click Save (Figure 1-20). Note that for the
“SP623_bot” design, the project will be named coregen_bot . cgp.

Look in:

4 New Project

=

|28 thome/E xample/Xilinx/spé.. x150tAworkiv12_Larialo 7| ©0 00

&

& = O £

Files of

'ﬁ-’ﬁ“ talgag =

File narne:

& Computer |E5 scripts

[E3 SP623_bat
SPE23_top

]coregen_mp.cgp

| Save |I

type: I)(ilinx CORE Generator Project File (*.cgp)

LJ Cancel

Figure 1-20: Save New Project

UG752_c1_21_112210
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6.

In the Project Options window, under Part, select the parameters listed here:

e Family: Spartan

6

e Device: xc6sIx150t

e Package: fgg676
e Speed Grade: -3

Figure 1-21 shows the correct settings.

-~ Generation
Advanced

Select the part for your project

Family  [Sparans -]
Device  |wcaslxls0t -]
Package  |fgge7s -]
Speed Grade |-3 =]

ok Cancal ‘ Apply Help

UG725_c1_22_ 112210

Figure 1-21: Part Options
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7. In the Project Options window, click Generation and select Verilog for Design Entry,
select Structural for Preferred Simulation Model, and uncheck the box for ASY

Symbol File. Leave the other settings unchanged. Figure 1-22 shows the correct
settings.

Part Flow
:
TR & Design Entry Verilog LJ

" Custom Gutput Products

Please refer to the online help for information about compiling
behavioral models using compxlib and using . WEO (Verilog)
templates.

Flow Settings
Vendor |Olher LJ

Netlist Bus Forrmnat |B<r|:m> _'J

Simulation Files

Preferred Simulation Model Preferred Language
" Behavioral " YHDL

& Structural & Yetilog

" None

Other Output Products
™ ASY Symbal File

oK | Lancel | Apply Help

UG725,01,23,112é10
Figure 1-22: Generation Options

8. In the Project Options window, under Advanced, leave all settings unchanged.
Figure 1-23 shows the correct settings.

v, ™ Project Options | alx
Pan Elaboration
Generation ; ;
g
Create Netlist Wrapper with |0 pads

™ Create NDF Synthesis Optimization Interface for NGC cores

Temporary Directory |./tmp/ Browse...

oK | Cancel | Apply Help

UG752_c1_24 121510

Figure 1-23: Advanced Options
9. Click OK to close the Project Options window.
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10. In the Xilinx Core Generator window under IP Catalog select:
Debug & Verification —

ChipScope Pro —
IBERT Spartan6 GTP (ChipScope Pro - IBERT) 2.01.a

Double-click the selected core as shown in Figure 1-24.

"% Xilinx CORE Generator - [home/Example/Xilinx/sp62x/g676/IBERT/IX150Uwork/vi2_1/trial0/coregen_top.cap

Eile Project Miew Help
[1 7 H = | CORE Generator Help K2 || ¥ &
IP Catalog g x =4
Cigy - e
L Wiew by Function l View by Name | | lﬁg’c "ZPJ— IBERT Spartanﬁ GTP s
Name Wersion e
= L Automative & Industrial (Chlpscope Pro -
# |7 BaselP
+ Basic Elements IBERT) b
*12¢ Communication & Netwarking
= '--”P_‘Ebgﬁ_&sveriﬁ?“m This core is supported at status Preduction by your chosen part,
S = ipScope Pro
Information
S FEEEE I E R P Core type: IBERT Spartan GTP (ChipScope Pro - [BERT)
ﬂ IBERT Virtext GTH (ChipScope Pro - IBERT) 2.00.a Version 2.01.a d
{. |IBERT Wirtex& GTX (ChipScope Pro - IBERT) 2.02.a
\? ICON {ChipScope Pro - Integrated Controller) 1.04.a Cansaole g X
'\: ICOMN NULL {ChipScope Pro - ICON Null Core) 1.00.a ¥
ﬁ ILA& (ChipScope Pro - Integrated Logic Analyzer) 1.03.a :\.fe‘lcome[w >.<I|.\II’:IK|.CCLRE EereaIon
£ VIO (ChipScope Pro - Vinual Input/Output) HEET | et rtibicomts :
B Digital Signal Processing (el !e or DmJ.ECI Icoregen_{opl.
&3 Example Cores Wraote file for project ‘coregen_top'.
i ;_:-’ FPGA Features and Design
# [ Math Functions
+ 14 Memories & Storage Elements
+ [ Standard Bus Interfaces
# [ Test
#[=7 Video & Image Processing
4 ‘ 2
Search IP Catalog: Clear Search Cansale Find | Save ‘ Clear |
™ All IP versions r Only IP compatible with chosen part Infarmation | & Warnings J Q Errors I
Part: xc6slx150t-3fggé7e  Design Entry: Verilog )
UG752_c1_25_112210
Figure 1-24: Select IP Core
11. After page 1 of the IP customization window appears, edit the fields using the values
listed here:
e Component Name: ibert_s6_top
e Max Rate (Gbps): 3.125
e REFCLK (MHz): 156.25
Note the name for the “SP623_bot” design would be “ibert_s6_bot.”
Figure 1-25 shows the correct settings.
After entering the changes to page 1, click Next > to continue to page 2.
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IP Syrmbaol

REFCLKD_HOYD —

Core Details

1P Symbol |

Datasheet

IBERT Spartant GTP
(ChipScope Pro - IBERT)

Companent Name |ibert_s6_top
Number of Line Rates {protocols) |1 o

Line Rate Settings

lo g iC .'-',;if?i

‘ Indezx | Protocol

1 |Slan from =cratch

| Ma)(RalE(GbpSJl Diata Width | REFCLK (MHz} ‘

~][z.125 [20 ~]l156.25 -l

*The RX Sampling Point is fixed for this selection of linerate 1

= Back ‘ Page 1 of 5 Mext > LGenerate Lancel

2.0l.a

Help

Figure

UG752_c1_26_112210

1-25: IP Customization, Page 1

12. After page 2 of the IP customization window appears, refer to Table 1-1 and select
(check) the tile locations associated with GTP duals 101 and 123 shown in Figure 1-26.
In the GTP1 REFCLK column, refer to Table 1-1 and choose the appropriate REFCLKO
associated with the tile location selected in the GUI (Figure 1-26). Note: The default

settings in the

GUI should already match the values listed in Table 1-1.

Note: To set up page 2 for GTP duals 245 and 267, refer to Table 1-1 for the appropriate

dedicated refere

nce clock pair associated with the GTP Dual of interest.

Table 1-1: GTP Dual Tile Locations and REFLCK Selections
GTP Dual Tile Location GTP1 REFCLK
101 GTPA1_DUAL_X0_Y1 REFCLKO X0Y1
123 GTPA1_DUAL_X1_Y1 REFCLKO X1Y1
245 GTPA1_DUAL_X0_YO0 REFCLKO X0YO0
267 GTPA1_DUAL_X1_Y0 REFCLKO X1YO0

SP623 IBERT Getting Started Guide
UG752 (v2.0.1) January 26, 2011

www.Xxilinx.com

27


http://www.xilinx.com

Regenerating IBERT Designs

& XILINX.

i~} IBERT Spartant GI P (ChipScope Pro — IBERT) _B=E=k

View

IP Symbal

5 x

IBERT_SYSCLOCK

REFCLKO M0Y0 —

REFCLEL H0%0 —

REFCLKD_HLYD —

REFCLKD_X0¥1

REFCLEL _HO¥L —

REFCLED_¥L¥1

REFCLKL ®LYL —

K_HLY1 GTFO

gop Symbal {: Core Details

LogiC'SPE

Select GTP Duals and Reference Clocks for Line Rate 1

Datasheet < Back ‘ Page 2of 5 Mext » Generate Lancel Help

IBERT Spartant GTP
(ChipScope Pro - IBERT) 200a

Tile Lacatian GTPOREFCLE  GTP1 REFCLK

GTPAL_DUAL X1_¥1 Use GTPL PLL |REFCLKO X1Y1 ']
GTPAL_DUAL _X0_Y¥1 Use GTP1 PLL |REFCLKO X0Y1 =
GTPAL_DUAL X1_¥0 Use GTPL PLL |REFCLKD X1Y0 “’]
GTPAL_DUAL X0_Y0 Use GTPL PLL |REFCLKO X0Y0 “']

q =

|

Transceivers selected (2 per GTRAL_DUAL)

4

Each GTPAL_DUAL tile contains two individual GTP transceivers.

Selecting a tile above enables baoth transceivers. If multiple tiles

are selacted, settings for the specified transceivers are applied 1o
the respective transceivers in each selected tile,

Figure 1-26:

UG752_c1_27_112210

IP Customization, Page 2

After entering the changes to page 2, click Next > to continue to page 3.

13. Leave page 3 settings as they are. Figure 1-27 shows the correct settings.

Click Next > to continue to page 4.
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i % IBERT Spartant GTP(Chipscope Pro - IBERT) _B=fix ]

View .
Fare —|,c  IBERT Spartan6 GTP
S (ChipScope Pro - IBERT) 2008

Enable RXRECCLK Probes
BXRECETS BN ONT

| Enable | GTP | Lacation® | 10 Standard |

[ xor1crro RXRECCLK 3 |Lvemoszs =

R [ X0l GTP1 RXRECCLK [ [Lvemosz2s =l
[ xir1crroRXRECCLK 3 |Lvemoszs =

[ xir1crriRXRECCLK 3 |Lvemoszs =

*|n case the selected Input standard in Differential, Please enter only P Pin Lacation.

REFCLKO_RKOYL

REFCLEL_KOV1

REFCLKD_¥L¥1

AEFCLKL KLY —3 —» RERECCLE_K

Datasheet < Back ‘ Page 3 of 5 Next> Generate Cancel Help

UG752_c1_28_112210

gop Symbaol “ Core Details

Figure 1-27: IP Customization, Page 3
14. When page 4 of the IP customization window appears, select
Use External Clock Source with the following parameters:
¢ Frequency (MHz): 25
e Location: $
¢ Input Standard: LVCMOS25

Figure 1-28 shows the correct settings.

After entering the changes to page 4, Click Next >to continue to page 5.
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& XILINX.

) ™ [BERT Spartan GIP (Chipscope Proi- IBERT) |
Yiew
IP Syrnbal g x

logiC = PE

| Systern Clock

|BERT_S¥SCLOCK, @ Use External Clock source

IBERT Spartant GTP
(ChipScope Pro - IBERT) 2004

Set the system clock for FPGA's internal debug bus

REFGLEO_ KLY —

Frequency (MHz) ]25|
Location * ]$
Input Standard [LvCmMos2s

RERCL KL #1YD—

REFCLKO_ X0V L

REFCLKL MOV L—3

REFCLED H1VL

REFELEL RIYL ——

*In case the selected Input standard in Differential, Please enter only P Pin Location.

**Select at least one GTP DUAL from the clock selection panels to use internal TXOUTCLK

Datasheet < Back ‘ Page 4 of 5 MNext = Senerate Cancel Help

1P Symbol *}  Core Details

Figure 1-28: IP Customization, Page 4

UG752_c1_29_112210

15. After page 5 of the IP customization window appears, uncheck the Implement Design

box and click Generate (Figure 1-29).
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Regenerating IBERT Designs

Yiew
— — IBERT S 6 GTP
gl C3PE partan
(ChipScope Pro - IBERT) 20La
IBERT Cor Summary
i System
System Clock Source / Frequency IBERT_SYSCLOCK /25 MHz
BUFGs used / PLLs used / DCMs used  14/2/4
IEERT_SV SCLOCK, |_Line Rates
Index  Protocal Line Rate Data Width REFCLK  GTP DUALs selected
| 1 Stant_from_scratch 3.125 20 156.25 X0yl X1yl
L KK LYD — I™ Implement Design
REFCLEL_¥LYD —
REFCLED_¥0VL
REFCLEL_XOVL —
REFCLKO_HL¥L1
REFCLKEL ¥1VL ——
Q P Symbal (: Core Daale ] Datasheet < Back ‘ Page 5 of 5 Mext = Eenerate Lancel Help
UG752_c1_30_112310
Figure 1-29: IP Customization, Page 5

16. A readme window for the ibert_s6_top core opens after core generation completes
(Figure 1-30). Review the list of files created and click Close when finished.
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17.

18.

19.

20.

¥ Readme ibert.s6. top

I e

-

A
The following files were generated for ibert_sé_top' in directory
fhomelExample/Xilink/spa2x/fqh 76/ BERT/Ix150tAwark/v12_1#riald/

ibert_so_top/example_design/ibert_sé_top_top.ucf: Please see the core data sheet,

ibert_s6_top_flist.txt: Text file listing all of the output files produced when a customized core
was generated in the CORE Generator,

iber_s6_top/implemenyimplement.bat: Please see the core data sheet.
ibert_s6_top/implementfimplement.sh: Please see the core data sheet,

ibert_sé top.gise: |5E Project Navigator support file, This is a generated file and should not
be edited directly.

ibert_s6_top.ngc: Einary Xilink implementation netlist file cantaining the infarmation required
to implerent the module in a Xilink (R) FPGA,

ibert_s6_top.v: Unisim Verilog file containing the inforrmation required to simulate the module,

ibert_sé_top.veo: YEO template file containing code that can be used as a model for
instantiating a CORE Generator module in a Yerilog design.

ibert_s6_top.xco: CORE Generator input file containing the parameters used to regenerate a

core, ﬂ

UG725_c1_31_100110

Figure 1-30: IBERT Core Readme

After the module has been compiled, copy the files to a working directory. In a Linux
command window, execute the following commands from the top-level directory:

[+

% cp ibert s6 top.ngc SP623 top/par

cp ibert s6 top/example design/ibert s6 top top.ucf SP623 top/
par/ibert s6 top.ncf

Using a text editor, open the NCF file copied during the previous step and delete the
line:

NET "IBERT_SYSCLOCK P_IPAD" LOC = $ | IOSTANDARD = LVCMOS25;

Using a text editor, edit the same NCF file from the previous step by adding the
following lines:

#GT Fixes for 12.1 v2.01 IBERT core

INST */gtpal_dual_i PLL_RXDIVSEL OUT 0 = 1; # Coregen sets to 2
INST */gtpal_dual_i PLL_RXDIVSEL OUT 1 = 1; # Coregen sets to 2
INST */gtpal dual i PLL_TXDIVSEL OUT 0 = 1; # Coregen sets to 2
INST */gtpal dual i PLL TXDIVSEL OUT 1 = 1; # Coregen sets to 2
INST */gtpal dual i AC_CAP DIS 0 = true; # Coregen sets to false
INST */gtpal dual i AC _CAP DIS 1 = true; # Coregen sets to false
INST */gtpal_dual_i RCV_TERM_GND_0 = false;# Coregen sets to true
INST */gtpal_dual_i RCV_TERM_GND_1 = false;# Coregen sets to true
INST */gtpal dual i RCV_TERM VTTRX O = true; # Coregen sets to true
INST */gtpal dual i RCV_TERM VTTRX 1 = true; # Coregen sets to true

Note that these extra constraints in the 12.1 Spartan-6 core are required for 3.125 Gb/s
operation.

The module is now ready to be used in your design (Note: Refer to
ibert_sé6_top.veo for information on the correct port names for instantiation).
Move the module to the SP623_top/src directory by executing the following
command:

% cp ibert s6 top.v SP623 top/src/ibert s6 top bb.v
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References

Recompiling the Project

To generate a new bitstream from the IBERT core created in the previous section
(Recreating IBERT Module with CORE Generator, page 22), follow these steps:

1.

Using the Linux system with ISE Design Suite v12.1, open a command window and
navigate down to the SP623_top design directory:

% cd SP623 top

Synthesize the design with the following command:

% xst -ifn src/top.xst

Note: This function uses the src/top.prij file and places the result in the . /par directory.
Change to the par directory:

% cd par

Run the ISE tool chain through to bitgen:

[+

% ../../scripts/run_simple top xc6slx150t-£fgg676-3

The resulting bitstream is named top par.bit. Consider renaming the file to
distinguish it from the other design (e.g. ibert top.bit).

References
UGO029, ChipScope Pro Software and Cores User Guide
UGY751, SP623 Spartan-6 FPGA GTP Transceiver Characterization Board User Guide
UG770, HW-CLK-101-SCLK2 SuperClock-2 Module User Guide
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Warranty

& XILINX.

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 wheelie 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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& XILINX.
Appendix A

Running the IBERT Demonstration on
Duals 245 and 267

To run the demonstration on Duals 245 and 267, follow the procedure described in
Running the IBERT Demonstration, page 6, with the changes described here:

e Substitute the connections for Duals 245 and 267 listed in Table A-1 and Table A-2
*  Set dip switch SW3 to 001 for Duals 245 and 267 (Figure A-2)
* Run the IBERT demonstration with sp623 bot . cpj (Figure A-3)

GTP Transceiver Clock Connections
Table A-1: Duals 245 and 267 Reference Clock Connections

Source Destination
SuperClock-2 Module SP623 Board
Net Name SMA Connector Net Name SMA Connector
CKOUT1_P J5 245_REFCLKO_P J80
CKOUT1_N Jé6 245 REFCLKO_N J81
CKOUT2_P J7 267_REFCLKO_P J92
CKOUT2_N J8 267_REFCLKO_N J93
GTP TX/RX Connections
Table A-2: Duals 245 and 267 TX/RX Connections
Transmitter Receiver
Net Name SMA Connector Net Name SMA Connector
245 _TX0_P J74 245 RX0_P J48
245 TX0_N J75 245 _RX0_N J73
245 TX1_P J78 245 RX1_P J76
245 _TX1_N J79 245 _RX1_N J77
267_TX0_P J86 267_RX0_P ]84
267_TX0_N J87 267_RX0_N ]85
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Table A-2: Duals 245 and 267 TX/RX Connections (Cont’d)

Transmitter Receiver
Net Name SMA Connector Net Name SMA Connector
267_TX1_P J90 267_RX1_P ]88
267_TX1_N Jo1 267_RX1_N J89

The final SMA cable connections for Duals 245 and 267 are shown in Figure A-1.

UG752_aA_01_112310

Figure A-1: SMA Cable Connections for Dual 245 and 267 Transceivers and Clocks

Switch SW3 Setting

To run the IBERT demonstration on Duals 245 and 267, set the System Ace Controller
Configuration Address switch SW3 to 001 as shown in Figure A-2.
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Configuation Address for Dual 245 and Dual 267 (001)

On Position = 1

SW3

ADRO
ADR1
ADR2

CFG
ADDRESS

UG752_aA_02_112310

Figure A-2: DIP Switch SW3 Settings For Duals 245 and 267

Project Selection

Select sp623_bot . cpj and click Open (Figure A-3).

(% ChipScope Pro Analyzer- Open Project

Look In: ldsp623 ['|

[ sp623 _top.cpj

File Name: Isp623_bot.cpj |

J
Files of Type: ‘Chipscope project files (*.cpj) |v]

UG752_aA_03_112310

Figure A-3: Open Project Window
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