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The final SMA cable connections for Duals 101 and 123 are shown in Figure 4.

UG752_04_052510

Figure 4: SMA Cable Connections for Dual 101 and 123 Transceivers and Clocks

Configuring the FPGA

1.
2.

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

Connect the SP623 board to the Host PC. 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 PC. Connect the other end to the download
cable connector (J1) on the SP623 board.

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 5. The setting on SW3
determines which of the two bitstreams stored in the CompactFlash card configures
the FPGA.

10

www.xilinx.com SP623 IBERT Getting Started Guide
UG752 (v1.0.1) January 26, 2011



& XILINX.

Procedure

Configuation Address for Dual 101 and Dual 123 (000)

SW3 Off Position =

ADRO
ADR1

Y |
ADR2| [ |

CFG
ADDRESS

0

UG752_05_052510

Figure 5: Configuration Address DIP Switch (SW3) Settings

FPGA is configured and the Done LED (DS6) lights.

Setting Up the ChipScope Pro Analyzer Tool

Apply power to the board by placing SW1 in the ON position. After a few seconds, the

Open the ChipScope Pro Analyzer tool and select File — Open Project.

When the Open Project window appears, navigate to the location on the host PC where

the . cpj project files were extracted, select sp623 top.cpj and click Open

(Figure 6).

'@ ChipScope Pro Analyzer - Open Project

Look In: ‘lj sp623

T
[ sp623 _bot.cpj

D sp623 _top.cpj

File Name Isp623_mp cpjl

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

=]

Open

Cancel |
L==" 1

UG752_06_060110

Figure 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.  When the new project window opens, click the Open Cable button (Figure 7).

ChipScope Pro/ Analyzer [new’ project]

£ Wiew [TAG Chain Dewvice  Window  Help
=l Open Cable Button

[MEw Project I
JTAGC Chain it

Chi

©
&3
@
9
3
®
1
-
©

UG752_07_052610

Figure 7: Open Cable Button

4. When the dialog box opens asking to set up the core with settings from the current
project, click Yes (Figure 8).

‘&l ChipScope Pro Analyzer - IBert S6GTP Project Setiings

[E‘ Project settings do not match curremt corel Do you want 1o set up the IBERT SEGTF care with settings from the current prajact?

UG752_08_052510
Figure 8: Core Settings Dialog Box

5. When the project panel opens, verify the JTAG chain shows the devices listed in
Figure 9.

|Prnject: sp623_tap
JTAD Chain
DEY: O MyDeviced ystem_ACE_CF)
¢ DEY: 1 SPE23 _top (KCESLE150T)
& UMIT:1_0 MBERT 56 GTPL1_0 (IBERT 56 CTF)
IBERET Consale
¢ UNIT. O SuperClock-2 Control 04107
WO Console

UG752_09_052510
Figure 9: Project Panel
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:

12
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An always-on Si570 crystal oscillator and an Si5368 jitter-attenuating clock multiplier. The
IBERT demonstration uses the output from the Si5368 device to clock the GTP transceivers.

1. In the project panel, double-click VIO Console (Figure 10).
Project: sp623_top
JTAG Chain
DEY: O MyDeviced (System_ACE_CF)
¢ DE¥:15P&23 top (KCESLC150T)
@ UMIT:1_0 MyBERT 5& GTPL1_0 {IBERT =& QTP
IBEET Console
¢ URIT- 0 SunerCiock-2 Control &0
| 10 Console I
UG752_10_052510
Figure 10: VIO Console Selection
2. Having selected the VIO Console, click the Si5368 Start button (Figure 11). A
transition arrow flashes ON/OFF to the right of Si5368 Done when the command is
complete.
@ Y10 Console - DEV:1 5P623_top... o = E
Bus/Signal Yalue
SCLKZ Reset
51570 Recall & CAL
o 5i570 ROM Addr 52 |
& Si570 ROM Freq (MHz) 156.250
51570 Start
Si570 Done [
55368 Reset The ROM Address value for the Si5368 clock
o 515368 ROM Addr 52 T multiplier is preset to 52.
o 515368 ROM Freq (MHz) 156.250 | __—Si5358 start button
515368 Start
| sis3e8 pone @ |
UG752_11_052510
Figure 11: VIO Console
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 5, page 27.
SP623 IBERT Getting Started Guide www.xilinx.com 13
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3. In the project panel, double-click IBERT Console (Figure 12).

Project: sp623_top
|TAZ Chain
DEY: O MyDevice( (System_ACE_CF)
¢ DEV: 1 SPE2Z _top (KCESL150T)
& URIT- 1 0 MuRFRT 56 GTRL_0 {BERT 3% CTF)
@ Umiosaperiiock-2 Cantrol (0100
WD Consaole

UG752_12_052510

Figure 12: IBERT Console Selection

4. At the top of the ChipScope Pro Analyzer window, click the Reset All button
(Figure 13).

= ChipEicope Pro Analyzer [spe23_top]
File View [TAGC ghain Device [BERT_SEGTP  Windc
| B @[] mac scanrete: [ 7]

Project: sp623_top
T4 Chain
DEY: 0 MyDewicel Swstem_ACE_CF)
¢ DEV:15PE23 top (RCe5x150T)
¢ UMIT:1_0 MBERT 56 CTP1_O (BERT 56 CTFR)
IBEET Console
¢ UMIT:0 superClack-2 Contral (¢
Y0 Caonsale

UG752_13_052510
Figure 13: Reset All Button

5. When the confirmation dialog box opens, click Yes (Figure 14).

eset All'Channelsand Counter

i v, &

E Are wou sure that sou want 1o reset all Channels and Counters?

UG752_14_052510

Figure 14: Reset Confirmation Dialog Box

Running the IBERT Demonstration

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.

14 www.xilinx.com SP623 IBERT Getting Started Guide
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Viewing GTP Transceiver Operation

1. Note the line rate is 3.125 Gb/s for all four GTP transceivers (MGT Link Status in
Figure 15).

@ IBERT Console - DEV:1 SP623_top (XC6SLX150T) UNIT:1_0 MyIEERT 56 GTP1_0 (BERT 56 GTP

[ MGT/BERT Sertings | DRF Setings | PortSeiings | Sweep Tesi Setings |

| GTPALDUALXOY1_.0 |  GTPALDUAL XOY1.1 |  GTPALDUAL X1¥1.0 |  GTPAL DUAL X1v1_.1 |

¢ MGT Settings

MGT Alias | DUALLOL O I DUALLOL 1 I

DUAL12Z 0 I DUAL12Z_1 |
Tile Lacation CTRAL_DUAL ¥0¥1 GTPAL_DUAL XOY1 CTPAL_DUAL ¥1¥1 CTPAL_DUAL X1Y1
MCT Link Status I 3.125 Gbps 3.125 Gbps 3.125 Gbps 3.125 Gbps I
Line Fate 2.125 Chps 3.125 Chps 3.125 Chps 3.125 Chps
FLL Status LOCKED LOCKED LOCKED LOCKED
Loophack Mode [Mone [w] [Mone [+] [Mone [»] [Mone [+]
DUAL Reset Reset Eeset Feset Eeset
T Palarity Invert ] O O O
T Error Inject Inject Inject Inject Inject
T Diff Output Swing  [595 my (00113 [=] [595 mv (0011) [+] [585 mv @011 [+] [E95 mv (0011 [+]
T¥ Pre-Emphasis [0 dE (00 [=] [0dE (00D [=] [0 cE (000 [+] [0 dE 000 [+]
R Palarity Imert O O O O
R¥ AC Coupling Enable O | O |
R3¢ Termination Yoltage [MGTAYTT * [w] MCTAYTT * [~] MCTAMT * [=] [MGTATT * =
Ry Egualization [20.2 dE @0y [+] [F0.2 dBE 00y [+] [F0:3 dB (00) [+] [F02 dE (00} [+]

R Sampling Point

6a——  0.504 U 64—— 05040 6al—— 05040 6a—— 0504 U]

¢ EERT Settings

TX Data Pattern [PRES 7-hit [=] [PRES 7-hit [=] [FRES 7-hit [+] [FRES 7-hit [+]

R3¢ Data Pattern [FRES 7-hit [=] [FRES 7-bit [+] [FRES 7-hit [~] [FRBES 7-hit [+]

R Bit Error Ratio 1.2380E-012 1.292E-012 1.294E-012 1.296E-012

R Received Bit Count 7.754E011 7. 742E011 7.731E011 7. 718E0L11

R Bit Errar Count Q.O00EQDD Q.000EDO0 Q.O00EDOD 0.000EDO0

BEET Reset Reset Eeset Feset Eeset

UG752_15_052510
Figure 15: GTP Transceiver Link Status
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2. Note the GTP transmitter differential output swing is preset to 595 mV (0011) as

shown in Figure 16.

@ IEERT Console - DEV:1 5P623_top (XCA5LX150T) UNIT:1_0 MyIBERT 56 GTP1_0 (BERT 56 GTP)

MGT /BERT Settings | DRP Settings | Port Settings | Sweep Test Seftings |

2 MOGT Settings

¢ BERT Settings

| GTPAL_DUAL XOY1_.0 |  GTPALDUALXOY1_1 |  GTPALDUALX1¥1.0 |  GTPAL_DUAL X1Y1_.1 |

MGT Alias | DUAL1O1_O I DUALLIOL 1 | DUAL12Z_0 I DUAL12Z 1 |

Tile Location CTRPAL DAL XOY1 OTRAL_DUAL XOYL CTRAL_DUAL X1Y1 CTRAL_DUAL X 1Y1

MCT Link Status 3.125 Gbps 3.125 Gbps 3.125 Gbhps 3.125 Ghps

Line Rate 2,125 Gbhps 3,125 Ghps 2,125 Gbhps 2.125 Chps

PLL Status LOCKED LOCKED LOCKED LOCKED

Loophack Mode [Mone [] [Mone [w] [Mone [+] [Mone [»]
DAL Reset Feset Eeset Eeset Reset

T3 Polarity Inver O ] O |

T Error Inject Inject Inject Inject Inject

T Diff Output Swing I!WM [Ees mv 001Dy [=] [535 mv @olll [+ Wﬂl
T¥ Pre-Emphasis [0 dB {000 [+] [0 dE @O0 [+] [0 dE [000) [+] [0 dE @00 [+]
R Palarity Invert O | O O

Ry AC Coupling Enable O ] | [

R Termination ¥oltage [MCTAYTT * [w] MCTAYTT * [=] [MCTATT [v] [MGTAT * =
R¥ Erualization [C03 dE (00 [+] [-0.2 dE (00} [+] [F02 dE (00 [+] [-0.3 dE 0D [+]

Fx Sampling Point

64— o504 64—— o040

6af—— oso4

64— o504

T Data Pattern [PRES 7-hit [=] [FRES 7-hit [=] [FRES 7-bit [+] [FRES 7-hit [+]
F3 Data Pattern [FRES 7-hit [] [PRES 7-hit [ [PRES 7-hit [+] [FRES 7-hit [»]
F Bit Errar Ratio 1.280E-012 1.282E-012 1.284E-012 1.296E-012

F Received Bit Count 7.754E011 7.742E011 7.731E011 7.71BE0LL

F3 Bit Errar Count 0.000ED00 0.000ED0D 0.000EDOD 0.000EDCO

BERT Feset Raset Reset Reset Raset

UG752_16_052510

Figure 16: 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 17.

@ IEERT Console - DEY:1 SP623_top (XC65LX1350T) UNIT:1_0 MylEERT 56 GTP1_0 (EERT 56 GTP) :

MGT /BERT Settings | DRP Settings | Port Settings | Sweep Test Settings |

2 MOGT Settings
MOT Alias
Tile Location
MGT Link Status
Line Rate
PLL Status
Loophack Made
DllAL Reset
T Palarity Inwert
T Error Inject
T3 Diff Output Swing
T Pre-Emphasis
F3 Polarity Imeert
Fx AC Coupling Enable
FEx Termination Yoltage
Fx Equalization
F¥ Sampling Point
¢ BERT Settings
Tx Data Pattern
F Data Pattern
FX Bit Error Ratio
FX Received Bit Count

| CTRAL_DUAL XOY1_0

1 CTPAL_DUAL XOv1_1

1 CTRAL_DUAL X1%1_0

| GTPAL_DUAL_X1¥1_1 |

| DUALLOL O

I DUALLOL 1

I DUALL2Z O

I DUALL2Z_1 |

CGTRAL_DUAL XOY1

OTRAL_DUAL XOY1

CTRAL_DUAL X1Y1

OTRAL_DUAL X1v1

3.125 Gbps 3.125 Ghps 3.125 Gbps 3.125 Ghps
3.125 Ghps 3.125 Ghps 3.125 Ghps 3.125 Ghps
LOCKED LOCKED LOCKED LOCKED
[Mone [»] [Mone [+] [Mone [] [Mone (=]
Feset Eeset Eeset Eeset
O O O O
Inject Inject Inject Inject
[595 mv (0011 [+] [595 mv (0011 [+] [595 mv (0011} [«] [595 mv (0011} [«]
[0 dB (oooy [+] [0 dE©Om [+] [0 dE (DDOY [+] [0dE @00 [«]
O | O |
[ | [ |
[MCTAYTT * [»] [MCT2WTT * [w] [MCTAVTT * [=] [MCTEWTT * (=]
[-0.3 dB o) [»] [-0.3 dB (0O [»] [-0.3 0B @ [=] [-0.3 0B @O =]

64— o504

64—— o504l

6af—— o so40

64—— o504

[PRES 7-pit

FX Bit Error Count I

BERT Feset

Stopping the IBERT Demonstration

[+] [FRES 7-hit [+] [FRES 7-hit [+] [FRES 7-hit [+]
[FRES 7-hit [] [PEES 7-hit [w] [FRES 7-hit [] [PRES 7-hit (=]
1.290E-012 1.292E-012 1.294E-012 1.286E-012
7. 754E011 7.742E011 7 731E011 7. 718E011
0.000EDO0 0.000ED0D 0.000ED00 0.000EQ0D I
Raset Reset Reset Reset
UG752_17_052510
Figure 17: RX Bit Error Count

To stop the IBERT demonstration:

1.

Close the ChipScope Pro Analyzer tool.

Note: Do not save changes to the project.
Remove power to the SP623 board by placing SW1 in the OFF position.
Remove the SMA cables from the SP623 board.

SP623 IBERT Getting Started Guide
UG752 (v1.0.1) January 26, 2011
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Running the IBERT Demonstration for Duals 245 and 267

Running the IBERT demonstration for Duals 245 and 267 is described in this section. See
also Running the IBERT Demonstration for Duals 101 and 123, page 9.

GTP Transceiver Clock Connections

Refer to Table 3 and use four SMA cables to connect the output clock SMAs from the
SuperClock-2 module to the reference clock SMAs of GTP Duals 245 and 267 on the SP623
board. In other words, for each row in Table 3, connect the source SMA with its
corresponding destination SMA.

For example, connect CKOUT1_P (J5) to 245_REFCLKO_P (J80).
Table 3: Duals 245 and 267 Reference Clock Connections

Source Destination
SuperClock-2 Module SP623 Board
Net Name SMA Connector Net Name SMA Connector
CKOUT1_P 15 245_REFCLKO_P 180
CKOUT1_N 16 245_REFCLKO_N J81
CKOUT2_P 17 267_REFCLKO_P 7192
CKOUT2_N J8 267_REFCLKO_N 793
GTP TX/RX Connections

Refer to Table 4 and use eight SMA cables to connect the transmitter SMAs to the receiver
SMAs in GTP Duals 245 and 267. In other words, for each row in Table 4, connect the
transmitter SMA with its corresponding receiver SMA.

For example, connect 245_TX0_P (J74) to 245_RXO0_P (J48) on the SP623 board.
Table 4: Duals 245 and 267 TX/RX Connections

Transmitter Receiver
Net Name SMA Connector Net Name SMA Connector
245_TXO0_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_TXO0_P J86 267_RX0_P ]84
267_TX0_N J87 267_RX0_N ]85
267_TX1_P J90 267_RX1_P ]88
267_TX1_N Jo1 267_RX1_N J89
18 www.xilinx.com SP623 IBERT Getting Started Guide
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The final SMA cable connections for Duals 245 and 267 are shown in Figure 4.

UG752_18_052710

Figure 18: SMA Cable Connections for Dual 245 and 267 Transceivers and Clocks
Configuring the FPGA

1.
2.

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

Connect the SP623 board to the Host PC. 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 PC. Connect the other end to the download
cable connector (J1) on the SP623 board.

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 19. The setting on SW3
determines which of the two bitstreams stored in the CompactFlash card configures
the FPGA.

SP623 IBERT Getting Started Guide www.xilinx.com 19
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Configuation Address for Dual 245 and Dual 267 (001)

On Position = 1 SW3

ADRO
ADR1

Y |
ADR2| [ |

CFG
ADDRESS

UG752_19_052510
Figure 19: Configuration Address DIP Switch (SW3) Settings

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 PC where
the . cpj project files were extracted, select sp623 bot.cpj and click Open
(Figure 20).

E,‘éif? ChipScope Pro Analyzer- Open Project

Look In: ‘ﬁsp623 IV; LTSI[UHC'IHEIEZ

[ sp623_bot.cpj

D sp623 _top.cpj

File Name I'spszz.bm.cpjl

Files of Type ‘Chipscope project files (*.cpj) ‘v

o S
Open Cancel

UG752_20_060110

Figure 20: 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.

20 www.xilinx.com SP623 IBERT Getting Started Guide
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3.  When the new project window opens, click the Open Cable button (Figure 21).

£ Wiew [TAG Chain Dewvice  Window  Help
2z Open Cable Button

[MEw Project I
JTAGC Chain :

AR
&,

ChipScope Pro

UG752_21_052610

Figure 21: Open Cable Button

4. When the dialog box opens asking to set up the core with settings from the current
project, click Yes (Figure 22).

‘&l ChipScope Pro Analyzer - IBert S6GTP Project Setiings

[E‘ Project settings do not match curremt corel Do you want 1o set up the IBERT SEGTF care with settings from the current prajact?

UG752_22_052610

Figure 22: Core Settings Dialog Box

5. When the project panel opens, verify the JTAG chain shows the devices listed in
Figure 23.

|Pruject: spb23_bot |
|TAG Chain
DEY: O MyDeviced (wetem_AZE_CF)
¢ DEY: 1 5P&23 _bot {Ces150T)
@ UMIT:1_0 MWBERT 56 CTF1_0 {(IBEEET 56 CTF)
¢ UMIT: 0 supercClock-2 Contral {0
W0 Console

UG752_23_052610
Figure 23: Project Panel
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:

SP623 IBERT Getting Started Guide www.xilinx.com 21
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An always-on Si570 crystal oscillator and an Si5368 jitter-attenuating clock multiplier. The
IBERT demonstration uses the output from the Si5368 device to clock the GTP transceivers.

1. In the project panel, double-click VIO Console (Figure 24).

Project: spo23_bot
|TAC Chain
DEvY: O MyDeviced System _AZE_CF
¢ DEV:15PE23 _haot (Cesl150T)
& UMIT:1_0 MWBERET & GTPL1_0 {IBERT & CTF)
|IBERT Consale
& URIT O Sumarclock-2 Contral 000
[i719 Console]]

UG752_24_052610
Figure 24: VIO Console Selection

2. Having selected the VIO Console, click the Si5368 Start button (Figure 25). A
transition arrow flashes ON/OFF to the right of Si5368 Done when the command is
complete.

VIO Console - DEV:1 SP623_.. o° @ [X

Bus/Signal value
SCLKZ Reset n
51570 Recall & CAL
o Si570 ROM Addr 52 |
o Si570 ROM Freq (MHz) 156.250

51570 Start

Si570 Done [ ]

515368 Reset The ROM Address value for the Si5368 clock
e ——T T”/multiplier is preset to 52.
o= 515368 ROM Freq (MHz) 156250 _— Si5358 start button

515368 Start G|

| 515368 Done [+ |

UG752_25_052810

Figure 25: VIO Console

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 5, page 27.

22 www.xilinx.com SP623 IBERT Getting Started Guide
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3. In the project panel, double-click IBERT Console (Figure 12).

Project: sp623_bot
ITAC Chain
DEY: O MyDeviced Swstem_ACE_CF)
¢ DEY:1 5P&23 _bot (KCe50150T)
¢ URIT A0 b dARERT 56 QTPL_0 (I[BERT 56 GTF)

IBERT Console
¢ UMNIT D super iock-2 Cantral 7100
WO Console

UG752_26_052610

Figure 26: IBERT Console Selection

4. At the top of the ChipScope Pro Analyzer window;, click the Reset All button
(Figure 27).

Chip=cope Pro Analyzer [sp623_bot|
File Wiew [TAC @hain Dewice IBERT_S6GTP Windo
® | & w[]mescnrae [ [+

\Project: sp623_bot
1T A5 Chain
DEY: O MyDeviced Swystem_ AZE_CF)
¢ DEv:15P623 _bot (xCESLX150T)
& UMIT:1_0 MyBERT 36 GTRL1_0 {IBERT 36 CTFR)
IBERET Console
¢ UMIT:O supercClock-2 Cantral (¢[00
W0 Caonsaole

UG752_27_052810
Figure 27: Reset All Button

5. When the confirmation dialog box opens, click Yes (Figure 28).

"Reset All'Channels and Counter

IE‘ Are 40U sure that 40U want to reset all Channels and Counters?

UG752_28_052610

Figure 28: Reset Confirmation Dialog Box

Running the IBERT Demonstration

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.

SP623 IBERT Getting Started Guide www.xilinx.com 23
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Viewing GTP Transceiver Operation

1.

Note the line rate is 3.125 Gb /s for all four GTP transceivers (MGT Link Status in
Figure 29).

@ IBERT Console - DEV:1 SP623_bot (XC6SLX150T) UNIT:1_0 MyIBERT 56 GTP1_0 (BERT 56 GTP

l/ MST /BERT Settings r DEF Zettings r Fort Settings rSWEEp Test Settings

9 MGT Settings
MOT Alias
Tile Location
MCT Link Status
Line Rate
PLL Status
Loopback Maode
DUAL Reset
T Polarity Invert

T Error Inject

T¥ Pre-Emphasis

FX Palarity Invert

FEX Equalization

FX Sampling Paint
¢ BERT Settings

T¥ Data Pattern

FX Data Pattern

R Bit Errar Ratio

FX Bt Error Count

BEET Reset

T Diff Qutput Swing

F¥ AC Coupling Enable
FX Termination waltage [MCTAYTT *

R Received Bit Count

GTPAL DUAL_XOY0_O |

GTPAL_DUAL_X0Y0_1 |

GTPAL_DUAL X1¥0_0

| GTPALDUAL X1v0_1 |

DUALZ45_0 I

DUALZ45_1 I

DUALZE7_O

| DUALZ67_1 |

GTPAL_DUAL X0YD

GTPAL_DUAL X0YO

CTPAL_DUAL_X1Y0

GTPAL_DUAL X 1Y0

3.125 Gbps 3.125 Gbps 3.125 Ghps 3.125 Ghps I
2.125 Ghps 3.125 Ghps 2.125 Ghps 2.125 Ghps
LOCKED LOCKED LOCKED LOCKED
[Mone [+] [MNone [«] [Mone [+] [Mone [=]
Eeset Reset Eeset Eeset
| O | |
Inject Inject Inject Inject
[595 mv 011y [+] [555 my @011} [+] [595 v (00113 [+] [585 v 01D [+]
[0 dE r00m [+] [0 dE 000 [+] [0 dE (00D [+] [0dE 00D [+]
O O O O
O O O O
[w] [MCTAVTT * [w] MCTAVTT * [w] [MCOTAYTT * [=]
[-0.3 dB (00 [«] [-0.3 dBE 00Y [w«] [-0.3 dBE 00y [w] [-0.2 dB (00Y [=]

64 ——  0.504 U

64— 0504 01

64— 050411

64 —— 05040

[PRES 7-bit [+ [PEES 7-bit [+] [PRES 7-hit [«] [FRES 7-hit [=]
[PRES 7-bit [ [PEES 7-bit [»] [FRES 7-hit [=] [FRES 7-hit [=]
& 493E-013 6. 493E-013 G 492E-013 G 492E-013
1.540E012 1.540E012 1.540E012 1.540E012
Q.000EQOD 0.000EQQD 0.000EQQQ 0.000EQOQ
Eeset Reset Eeset Eeset

Figure 29: GTP Transceiver Link Status
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& XILINX. Procedure

2. Note the GTP transmitter differential output swing is preset to 595 mV (0011) as
shown in Figure 30.

@ IEERT Console - DEY:1 5P623_bot (XCA5LX150T) UNIT:1_0 MyIBEERT 56 GTP1_0 (BERT 56 GTP

[ MGT/BERT Settings | DRF Settings | Port Seitings | Sweep Tes Settings |

| GTPAL DUAL XOYO_O | GTPALDUALXOYO_1 | GTPAL DUAL X1v0_ 0 | GTPAL DUAL ¥1v0_ 1 |

7 MGT Settings

MGT Alias | DUAL245_0 | DLALZ45_1 I DLAL267_0 I DUALZE7_1 |
Tile Lacatian GTPAL_DUAL XOY0 GTPAL_DUAL_XOYO CTPAL_DUAL X 1Y0 GTPAL_DUAL X 1Y0

MGCT Link 5tatus 3.125 Gbps 3.125 Gbps 3.125 Gbps 3.125 Gbps

Line Rate 2,125 Ghps 2125 Ghps 2,125 Ghps 2,125 Ghps

PLL Status LOCKED LOCKED LOCKED LOCKED

Loophack Mode [Mone [+] [Mone [»] [Mone [+] [Mone [«]

DAL Reset Eeset Eeset Feset Eeset

T Polarity nvert ] ] = ]

T Errar Inject Inject Inject Inject Inject

T Diff Qutput Swing IW [Fos mv wolly  [=] [F85 mv @olly [+ WI
T¥ Pre-Emphasis [0 dB @00 [+] [0 dE @00 [+] [0 dE 000 [+] [0 d& @60 [+]

FX Polarity Inwert O O | O

R AC Coupling Enable | | O |

R Termination Yoltage [MGTAYTT * [w] [MCTAVTT * [~] [MCTAMT * [v] MGTATT ¥ =

R Equalization [F0.% dE o0 [«] [0.2 cB tom [«] [-0.2 dB (00 [+] [-0.2 dB (001 [~]

6af—— o504 64—— 05040 64f—— o504 64—— 05040

Fx Sampling Paint
7 BERT Settings

T Data Pattern [PRES 7-hit [=] [PRES 7-hit [=] [PRES 7-hit [+] [FRES 7-bit [=]
R Data Pattern [PRES 7-hit [~] [PRES 7-hit [=] [PRES 7-hit [+] [FRES 7-bit [=]
F3 Bt Error Ratio & 493E-013 & 493E-013 6. 492E-0132 5. 492E-013

R Received Bit Count 1.540E012 1.540E012 1.540E012 1.540E012

R Bit Error Count 0.000EQ0D 0.000EQ00 0.000EQ00 0.000EQ0D

BERT Eeset Eeset Eeset Feset Eeset

UG752_30_052510

Figure 30: GTP Transceiver TX Differential Output Swing
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& XILINX.

3. Note that there are no bit errors as indicated by the RX Bit Error Count as shown in

Figure 31.

@ IEERT Console - DEV:1 SP623_bot (XC65LX130T) UNIT:1_0 MyIBERT 56 GTP1_0 (EERT 56 GTP) :

[ MCT/BERT Settings | DRF Settings | Port Seftings | Sweep Test Settings |

7 MGT Settings

GTPAL_DUAL_X0Y0_0

| GTPAL DUAL x0v0_ 1 ||

GTPAL DUAL_X1Y0_0

| GTPAl_DUAL x1v0 1 |

MGT Alias | DUAL245_0 I DLALZ45_1 | DUAL267_0 I DUAL267_1 |
Tile Lacation CTPAL_DUAL _XOYO CTPAL_DUAL XOY0 GTPAL_DUAL X 1Y0 CTPAL_DUAL X1Y0O
MCT Link Status 3.125 Gbps 3.125 Gbps 3.125 Gbps 3.125 Gbps

Line Rate 3.125 Ghps 3.125% Ghps 3.125 Ghps 3.125 Ghps

PLL Status LOCKED LOCKED LOCKED LOCKED

Loophack Mode [Mone [+] [Mone [+] [Mone [ [Mone [=]
DAL Reset Reset Eeset Eeset Reset

T Palarity Invert O O O O

T Error Inject Inject Inject Inject Inject

T Diff Qutput Swing [595 mv (0011 [«] [595 mv (00111 [w] [595 my (0011 [w] [595 mv (0011 [«]
T¥ Pre-Emphasis [G dE 600 [+] [0 0B oo [+] [0 dE 0G0 [~] [0 dE o0 [~]
R Palarity Inwert | O O |

R¥ AC Coupling Enable | O O O

¥ Termination Woltage [MCTAYTT * [«] MCTAYTT * [v] [MGTATT =] [FCT&TT™ =
R Equalization [=0.3 d& [0 [ =] [-0.2 d& o0 [+] [-0.2 dE 001 [+] [-0.3 dB (00 [+]

Stopping the IBERT Demonstration

To stop the IBERT demonstration:

1.

Close the ChipScope Pro Analyzer tool.

Note: Do not save changes to the project.

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

Rx sampling Paint - 64—— 0504 LI 64— 05041 64 ——  0.504 U - 64—— 0504 01
¢ EBERT Settings
TX Data Paitemn [PRES 7-bit [~] [PRES 7-hit [~] [PRES 7-hi [~ [PRES 7-bi [~]
RX Data Pattern [PRES 7-bit [~] [PRES 7-hit [~] [PRES 7-hi [~ [PRES 7-bi [~]
RXC Bit Error Ratio £.492E-013 6.493E-013 6.492E-013 6.492E-013
Ry Received Bit Count 1.540E012 1.540E012 1.540E012 1.540E012
RXC Bit Error Count I 0.000E000 0.000E000 0.000E000 0.000E000 I
BERT Reset Reset Feset Feset Reset
UG752_31_052610
Figure 31: RX Bit Error Count
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Frequency Table

Frequency Table

Table 5 lists the addresses of the output frequencies of the 51570 and Si5360 programmable

clock sources.

Table 5: 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
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Table 5: 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
References
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Warranty

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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