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Agenda

» Why Transceivers?

— Update on 7-Series Status — first 28nm FPGAs shipping since March!
> Transceiver Overview
> Transceiver Architecture

— Block Diagrams + Supported Protocols

— Optics Support

— Backplane Support

— 28Gbps Support (special section)

» 7 Series Overview
— Family Tables
— Schedule

> Summary
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GTZ 28G Serdes Test Chip
LC Tank PLL Eye Diagram

28G SERDES Performance
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Period: 97ps (10.3125Gbps)
TJ: 14.78ps @ 1e-12 BER (15%)
RJ: 654.30fs (9%)

DJ: 5.62ps (6%)

10G SFP+ Xilinx
!
Spec 7series GTX DISCLAIM.ER' i .
This data is very early, typical silicon

.

Random Jitter  0.15U 0.09 Ul Y and based on 1 week of testing!
(Rj) @ 1712

Deterministic  0.15Ul 0.06 Ul V‘

Jitter (Dj)

Total Jitter (Tj)  0.28UlI 0.15 Ul (

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.



& XILINX

ALL PROGRAMMABLE.

Transceiver Overview

XILINX CONFIDENTIAL



7 Series Transceiver Roadmap
40nm => 28nm Roadmap

Spartan®-6 Virtex®-6 Artix™-7 Kintex™-7 Virtex-7 Family
Family Family Family Family T Devices XT Devices HT Devices

28.05 Gb/s .

13.1+ Gb/s

12. 5 Gb/s
11.18 Gb/s

6.6 Gb/s

3.75 Gb/s -
3.125 Gb/s GTP

[
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T
7 Series Min/Max Performance by Package/Speed Grade

-1C/ILE | 05 | 3875 | 3.75 0.5 6.6 6.6 0.5 6.6 0.5 8.5 2.45 25.78

-2C/ILE | 05 5.4 6.6 0.5 6.6 10.3125 0.5 10.3125 0.5 10.3125 2.45 25.78

2E N/A | N/A N/A N/A N/A N/A 0.5 10.3125 0.5 11.3 2.45 25.78

-2GE N/A | N/A N/A N/A N/A N/A 0.5 12.5 0.5 13.1 2.45 28.05

-3E 0.5 5.4 6.6 0.5 6.6 12.5 0.5 12.5 0.5 13.1 N/A N/A
Notes:

 This table describe max/min rates, more details in the following slides
* 10G+ performance in K7 requires FF package (lidded flipchip)

» E temp grade is 0°C — 100’C temp range

» GTZ frequency range is 19.6G to max with /2, /4 and /8 dividers

» Rates from 500Mbps to 0Mbps can be supported with XAPP875
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7 Series Transceiver Architecture
PLL Range (-3E speed grade)

13.1+ Gbps.
12.5 Gbps
LC2 LC1+2
9.8 Gbps
GTX Gap GTH No
8 Gbps 8.01-9.79G - Gaps!
6.6 Gbps . LC1
59Gbps|  Ring I
3.75 Gbps . Ring Ring
3.125 Gbps .
2.5 Gbps
-
0.6 Gbps .
Artix7 GTP Kintex7/Virtex7 GTX Virtex7 GTH
Divider
LC Ring LC1 LC2 Ring LC1+2 Ring
" N/A 5.9-8.0 9.8-12.5 8.0-13.1
/2 N/A 2.9-4.0 4.9-6.25 4.0-6.55
/4 N/A 1.45-2.0 2.4-3.125 2.0-3.25
/8 N/A 0.7-1.26 1.2-1.56 1.0-1.6
- 0.6-6.6 0.6-6.6 0.6-8.0
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7 Series Architecture
Block Diagram of a Single Channel (GTX)

. » One “channel” is one

— TX Ganibax |
Ce |t | o — T TX and one RX
Driver | and | Post (= PO Polarity m " Ganseator Contl  [*]
PCla | Emp
P | — ﬁ x| » Key Features:
™ ~— Prass T .
et \Ih i ] L_ ] I — Datapaths:
. e k » 0G to 12.5G* for GTX
e s N I G - — Equalization:
Archidadure Loopback) Locpback| Lecpback| _
" » TX Pre/Post Emphasis
[ 1 ~ - RX AGC
o= G « RX CTLE (linear EQ)
=T sk EES0E ¥ fling
. - L-DT:“'D* = ~ Debug/Test
Ccter —] """"”"[:“ » Hard Logic PRBS
RE Sarial PR Farlal PCE Paralial FPGA Pambal gen/CheCk
e peshas e - 2D eyescan

UGHATE o1 00115

*0G - 0.499G requires XAPP 875
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7 Series GTX and GTH Transceiver Architecture
Block Diagram of Transceiver Quad

nclk[1:0] (cascade)

A

CPLL (Ring)

X

CPLL (Ring)

a1

refclk[1 :Or

QPLL (LC)

o—ole
I

Smb

CPLL (Ring)

| Y|

E:>J'|—

Gelk[1:0]

19

X

¢
J::_j— CPLL (Ring)

nclk[1:0] (cascade)

RX

» Transceivers in Quads (4 per
block)

— 1 or 2 columns of Transceivers
= New PLL Architecture
— LC Tank shared (high performance)

» LC can operate at 1/2, 1/4 and 1/8 rate
» 2 LC = wider freq. (mutually exclusive)

Ring Oscillator x4 (wide range)
» Flexibility
— Allows async operation between TX

and RX by use of the Ring for TX and
the LC tank for RX (or vice versa)

— Unused PLLs can be powered down

One mux per direction with
independent select lines
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7 Series GTP Transceiver Architecture
Block Diagram of Transceiver Quad

nclk[1:0] (cascade)

= Transceivers in Quads (4 per
block)

>

RX = New PLL Architecture
— No LC Tank (lower area)
Ring Oscillator x2 (wide range)

— GCLK reference possible for low rate
protocols

* Flexibility

— 2 protocol / quad

— Allows everything to run off of 1 PLL
for low power

.', j— CPLL (Ring)
RX — This allows async operation between
— TX and RX by use of one Ring for TX

and one ring for RX (or vice versa)
G%“Dm‘ % — One mux per direction with

Emp | - H Rrx independent select lines

— Separate divider per TX/RX
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et
7 Series GTZ Transceiver Architecture

Block Diagram of Transceiver Octal

nclk[1:0] (cascade)

= Transceivers in Quads (4 per
block)

=l

28G PLL
(LC)

— 1 LC tank PLL/channel

= 28G-focused PLL Architecture

1 LC tank PLL/channel

i

28G PLL
(LC)

— No high speed muxing

a9

refclk[1:0]

T

— lowest jitter

— SFI-S skew alignment across up to 8
channels

28G PLL
(LC)

28G PLL
(LC)

X

RX
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7 Series Transceiver Architecture
Major Supported Protocols

Market  Protocol Artix-7 GTP Kintex-7/Virtex-7 GTX Virtex-7 GTH Virtex-7 GTZ
General | PCI Express Gen1, 2 Gent, 2,3 Gen1,2,3 (supported on GTH)
1GE, 2.5GE, 1GE, 2.5GE, XAUI, RXAUI, 1GE, 2.5GE, XAUI, RXAUI, 10GBase-R,
Etheret XAU,RXAUI | 10GBase-R, 10G-KR", 40GE, 100GE |  10G-KR (enhanced), 40GE, 100GE 100GE (25.76)
OTU4 w 7% FEC (27.95G
SONET/OTU 0C-3/12/48 0C-3/12/48/192, OTU1/2/3/4 0C-3/12/48/192, OTU1/2/3/4 W% FEC ( )
SFI-S, OTL4.4
. 20.625G (2x10.3125),
Wired = = -
ired | Interlaken <=6.6G <=6.5G, 10.3125G 12.5G <=6.5G, 10.3125G, 12.5G 256 (2x12.56)
Custom _ _ * -
<=3.125G <=6.5G, CEI-11-LR <=6.5G, CEI-11LR (enhanced) (supported on GTH)
Backplane
S BPON, GPON, GEPON | BPON, GPON, GEPON, 10GEPON, BPON, GPON, GEPON, (supported on GTH)
(up to 1.25 BCDR) 10GGPON (up to 2.5G BCDR) 10GEPON, 10GGPON PP
0.614,1.2, 2.4, 3.0, 0.614,1.2,2.4,3.0,4.9, 0.614,1.2,2.4,3.0,4.9, 24,3.0,4.9,6.0,9.8,19.6,
Wireless ARG 49,66 6.14,9.8, 12 6.14,9.8, 12 24
Serial Rapid IO Gent, 2 Gent, 2 Gent, 2 (supported on GTH)
Audio | SD! SD/HD/3G-SDI SD/HD/3G-SDI/10G-SD! SD/HD/3G/10G-SDI (supported on GTH)
Video® | pisplayPort 16,2.7,54 16,2.7,54 16,2.7,54 (supported on GTH)
QPI X 48,64 48,64,8.0,96 (supported on GTH)
. FC32 (28.05G), FC20,
. Fiber Channel 1G, 2G 1G, 2G, 4G, 10G 1G, 2G, 4G, 8G, 10G FC16, FC10
SATA/SAS 1.5G, 3G, 6G 1.5G, 3G, 6G 1.5G, 3G, 6G (supported on GTH)
Aurora Up t0 6.6G Up to 12.5G Up to 13.1G Up t0 28.05G
Page 13 XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.




Optical Interfaces Optics Support: what is
planned.

100GE/OTU4 10x10.3G / 10x12.5G

CXP 10x10.3G / 10x12.5G Y‘ YA Y‘

CFP2 4x25.78G / 4x27.95G VA
40GE/OTU3 300pin 17x2.488G

v
{
v
v
4
v

(lim)QSFP  4x10.3125G

10GE/OTU2/0C  (Iim)SFP+  1x9.95G/ 1x10.3G /

192/FC10/ 1x10.5G/ 1x10.7G /
1x11.3G/
CPRI9.8/6/4.9/3 1x9.8/6/4.9/3
XFP 1x9.95G / 1x10.3G /

1x10.5G/ 1x10.7G /
1x11.3G / 1x9.8G

XENPAK 4x3.125G

Y
v
v
v
v

444 44

GigE / SFP 1x1.25G / 1x2.488G /
0OC-48/12/3 EC 1x0.622G / 1x0.155G
4/2/1
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Backplanes and Equalization
Technique #1: Linear Equalization

> Linear Equalization

— Transmitter: Attenuate low frequency and/or boost high frequency

— Receiver: Boost high frequency

— Compensate insertion loss

— Limitation: Boost high frequency noise

CTLE Peak (dB)

10

|1
L} o
0 .i? o

Mag (dB)

1.00E+08 +
5 0

qQE+11

ol
|

-15

Frequency (Hz)

—#—CTLE Peak 0
—&—CTLE Peak2

CCCCCCCCC

—®—CTLE Peak 11
~—+—CTLE Peak 15

& e

3007]

RX linear equalizer frequency response

Transfer Function
Subiibe

m;\Channel Loss
Equalized

Transfer
function

0 10 u Ell 0

TX pre-emphasis attenuate low
frequency & boost high frequency
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Backplane and Equalization
Technique #2: Decision Feedback Equalization

> Decision Feedback Equalization (DFE)

— A nonlinear equalizer that uses previous symbols to eliminate the Inter-
Symbol-Interference (ISI) on current symbol.

» The ISI on current symbol, caused by previous symbols, is subtracted by DFE.

Adder to Feedback - Slicer for Decision
y(t) - Yd(t)

W[n] WI3] WI1]

Wi2]

Multiplier

B z——z— {2 —

Unit Delay
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Backplane and Equalization
DFE Challenge and Limitation

> Tap weight 08 -
— ldeal tap weights s If \\
— LMS Adaptation zj [y
0:3 I \
[\
» Error propagation 0 |\ e
0 ﬂ#%
-0.1 _W[‘S]

> Speed requirement
Tap weight based on ISI

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.



Backplane and Equalization
XARC - Xilinx Advanced Reflection Cancellation

> DFE for Reflection
— Regular DFE cancels reflections near the package

— Virtex-7 GTH with DFE + XARC cancels reflections farther in the channel

Resao%(éRC = Xilinx Advanced Reflection Cancellation

20

Channel Length

Xilinx Kintex/Virtex Xilinx Virtex-7 GTH
GTX 7 fixed + XARC

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.



Max Rate
LC Tank

TX Jitter (all
10 lanes)

TX Pre/Post
emphasis
RX Linear
EQ

RX DFE
#taps

RX DFE
Adaptive Y/N

10G-KR
support Y/N

Internal
Eyescan Y/N

11.18 (LC)
11.18
< 0.28 Ul

Yes

Adaptive

Adaptive (3
gen)

No
(IP tested @ UNH)

1D (39 gen)

12.5
12.5

0.15 Ul typ
(preliminary)

Yes

Adaptive

Adaptive (4t
gen)

Good

2D (4t gen)

13.1
13.1

TBD (equal or
better to GTX)

Yes

Adaptive

11 (7 fixed + 4
sliding up to 50)

Adaptive
(5™ gen)

Best

2D (51 gen)

e e
Backplanes and Equalization
Backplane Support with 7-Series

Geomery _lsonm—zonm

Significant
Improvements in 10G
Long-Reach Support
for 28nm!

V7 GTH will be the best
backplane transceiver
in any FPGA
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Transceiver Tools
A Note on Tools and Usability

= Xilinx-generated IP cores
— Xilinx engineers encapsulate the Transceiver in their cores

— Easier for customers and prevents misconfiguration
— Examples: PCle, 10GE, Interlaken, CPRI, SDI, etc.

= Xilinx Transceiver Wizard
— Allows pre-configured settings for common protocols
— Allows GUI-based customization for customer protocols
— Performs clocking and other transceiver connectivity DRCs

= Xilinx Chipscope IBERT

— Allows hardware evaluation of backplanes with the real FPGA
— Allows in-system debug for system bringup and manufacturing burn-in
— IBERT GUI Key Features
— Hardware PRBS Generator/Checker
— Eye Height and TX Pre-emphasis adjustment
— Eyescan allows margining of channel in Hardware

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.



Transceiver Tools
IBERT - Integrated Bit Error Rate Tester

% IBERT Virtex6 GTX (ChipScope Pro - IBERT) [ GTH Y12 I GTH Y13 I GTC 014 I GTC Y15
e RXPLL Status LocKED LOCKED LockeD LoCKED
1P Symbol 8 x Loaphack Mode [None [w] [None [=] [Fone Iv]
IBERT Virtex6 GTX oranne et ! Fese ] Rt Resa ] Fese
(ChipScope Pro - IBERT) 2052 Polaryvert o = o o
TXEnor Inject ! Inject | Inject Il Inject I Inject
Assign GTXs to a protocol
TXDIf Output Swing 000 1V (11073 [] [i000 v (1073 [] [i000 v (101 [+] [T000 7 101y vl
SETIET ST | Selected [2.000 5 000) 0000 46 (00003 0000 48 (@000 000 68 (@000
e e Protocol Select Region T Pre-Emphasis [~] = [ 53] 53]
o0 rercua S ocie gen2 /5.0 Gops o TXPostEmphasis 0000 68 (00000} [~] [2:000 d& (60000) [~] [0:000 68 @0000) [~] [6:000 8 ©5000) I~
0_Y0_RCIN 20_Y0_PCOUT XOv1 ocie gen2 /5.0 Gbps ) RiCPaolatity Invert o [m] =] a
IR 20_Y1_TX_0UT X0v2 pcie gen2 / 5.0 Gbps Bottom RXAC Coupling Enable (m] a o [m]
%0_¥1_RECCLK 0UT X0Y3 pcie gen2 /5.0 Gbps Botiom Ri(Termination Voltage ~ [MGTAVIT * [~] [MGTAVIT * [~] [MGTAvIT = [~] MGTATT ~ I~
RN 20U xov4 custom / 6.25 Gbps Top RX Equalization @ [~] @ [~] @ [~ [@ =l
0.Y3RON 02T OUT X0v5 [Custom /6.25 Gbps. Top. DFEEYEDACMON 200.0 11 167.7 my 135.5 My, 116.1
z - xov6 Custom / 6.25 Gbps Top e
G 0 OFETAPT [i3 [~] [ = i [~] [i7 I~
a1 Rercwam
0¥ RO 20_v4_ T ouT pcke-gen) Gt DFETAPZ E =l 5 [~ [T = = =
0 our | Page Totals (GTs): 4of4 4of4 DFETAP3 |3 Ix] EZ =l [T [x] [ =
LT .15 m 00T Overall Totals (&Ts) 40f4 40f4 DFETAPS [ = [ [=] [T = [ =l
s T FX Sarnpling Point ml— osumul el— nsuul 7w — osssul ml— osusul
. o  BERT Settings
ot R T Data Pattern [PRES 3TBE [~] [FRES3THE [~] [FRES3THR [~] [FRESTHR =
. w.aur
FX Data Pattern PRES 31-bit I+ [PRES 31t [~] [PRES 316t [~] [PRES 3i-6it =
Rt Error Ratio SEOIE-014 43286012 1.562E-013 3BS4E-012
R Receivect Bit Count 1.785E013 2311E011 BAM4EDTZ 2737E011
RX B Error Count 0.000E000 0.000E000 0.000E000 0.000E000
4 1P symbol | { Core Details | BERT Reset Reset Reset | Reset Il Reset
T

IBERT Generator GUI
Targets the FPGA on your board

Run time GUI
Controls the transceivers on your board
Adjust all transceiver parameters - swing

» 6 Series Bathtub plots

from run time GUI

« 7 Series will be statistical eye

using non-destructive eye monitor

- Gives you relative measurements

Unit Interval (UI)

of channel margin and EQ performance s s aumsil o e o
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Transceiver Tools:
7-Series Chipscope w. IBERT and Eye Scan)

» Look inside the receiver!
— View Post-EQ eye
— Measure and extrapolate BER!
— Non-destructive scanning on live

data!
= Proven Xilinx Technology

— 5t generation eye scan
— 2D eye plot (T and V)

Serial
Channel



Transceiver Tools:
How Does Non-Destructive Eye Scan Work?

Register
Access

Two Samplers in RX Path

— Data Sampler :
— same as regular CDR mm Bit Error?
0 0

— Always in center of eye
— Offset Sampler
— Moveable sampler to trace the eye

0
= [f Data and Offset Sampler have different value, a 0 1 1
Bit Error has occurred at the Offset Sampler! 1 0 1

1 1 0

= # samples and #errors recorded in PCS counter

= Allows non-destructive EyeScan on LIVE data
w/o creating Data Errors

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.



. |
Scan Eye 12.5G 156.25MHz refclk (PRBS 7)

{2 IBERT Console - DEV:1 MyDevice1 (XC7K325T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX)

[ MGT/BERT Seitings | DRP Settings | Port Settings | RX Margin Analysis |

MGT/Parameter Settings

MGT ‘GTX_XDH(GTK‘I_‘I‘IE} | - ‘ Add/Remove Params... Use Current MGT Param Values Clear All Param Values
Parameter Name Start Value _End Value # of Values
T Diff Swing [850 mV (1100} [ ]|[850 mV (1100} [+] 1
TX Pre-Cursor [1.67 dB (00111} [ ]|[1.67 dB (00111} [w] 1

Scan Settings

Scan Algorithm Harizontal Vertical
Increment Range |-32 (-0.500 U to 32 (0.500 UI) '~/ increment|1 | v |Range [-127 10 127 |

Test Controls

Start | [ Pause | | Stop & Reset | | Log File Settings... pwelt: |BER [»|  [1]¥][es | <]

Ty L P ot o o R s Lt o S o A L o Pt A ot S P Lt o A e P e P e Pt F P P P P P e P e

i#) Plot0

BER

75
45
15
-15
-45
-75
-105

Yaltage

-13 T T T T T T T T
—8.5 4] -0.375 U -0.25 U1 -0.125 L ooul 0125 L0 0.25 U 0.375 U1
Linit Interval (U1}

L Sweep Test Log L Sweep Test Plots L Sweep Test Info
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Transceiver Tools:

How Does Non-Destructive Eye Scan Work?

Application Note: 7 Series FPGAs

i‘ XILI NX Eye Scan with MicroBlaze Processor MCS

Author: Mike Jenkins and David Mahashin

XAPP743 (v1.0) October 18, 2012

Summary This application note describes code that executes on an internal MicroBlaze™ processor,
implementing the algorithm to measure a statistical eye (bit error ratio (BER) versus time and
voltage offset) at the post-equalization data sampling point within the receiver of a

7 series FPGA transceiver. Point-by-point measured data is stored in block RAM to be burst
read by an external host PC.

Introduction to As line rates and channel attenuation increase, receiver equalizers are more often enabled to

E}\'E Scan overcome channel attenuation. This poses a challenge to system bring-up because the quality
of the line cannot be determined by measuring the far-end eye opening at the receiver pins. At
high line rates, the received eye measured on the printed circuit board can appear to be
completely closed even though the internal eye after the receiver equalizer is open.

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.



& XILINX

ALL PROGRAMMABLE.

Virtex-7HT
Details on our 28Gbps GTZ Transceiver
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Tackling the Power / Bandwidth Density

Problem

48 SFP+ Port Blade with 15mm pitch 48 Watts
agocbis[ [ [T T H T T TWHITTTHITTTHTTTHITTTRE
EEEE EEEE EEEE EEEE EEEE EEEE Rl
4 CFP Port Blade with 84mm pitch 60 Watts
400 Gb/s
CFP CFP 4 Fiber links

8 CFP2 Port Blade with 42mm pitch 60 Watts

| corpeporomsumimmper e

Power Density is the Primary Limiting Factor

To Maximizing Density and Minimize Power Consumption
XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.
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28G GTZ Transceiver

Key Features Summary

Wide Range : 28.05G — 19.6G
— Full range available in Extended Commercial Temperature Grade (0-100’C)
— Allows support of “next generation” CPRI @ 19.6Gbps
— /2, /4 and /8 dividers allow support of 10G and lower datarates
Highest Performance : 28G LC Tank Architecture
— GTZ purpose-built for highest performance @ 28Gbps for CEI-28G specs
— One LC/channel for maximum performance (no muxing or fanout)
— Shared reference clock in quad granularity
Designed for Signal Integrity
— Proprietary Noise-Isolating Architecture offers nearly 15dB better isolation
— Ceramic packaging for lowest loss
— Extra package ground shielding — isolated from SelectlO and GTH transceivers
— Pinout for interface to 4x28G CFP2 optics (e.g. TX0, TX1, TX2, TX3, RX0, RX1, RX2, RX3)
Signal Conditioning Circuitry
— Controllable Signal Swing and Pre-Emphasis
— Auto-Adaptive Equalization to resolve high loss of PCB @ 28G
The Industry’s Best Serial Debug Tools
— Horizontal and Vertical Eyescan tools for channel optimization

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.



GTZ Transceiver

Speed Grade, Frequency Range, Protocol Support

Grade min max
-1L C/E n/a n/a
-1 C/E 2.4 25.78
-2 C/E 2.4 28.05
3E N/A N/A
Market Protocol Virtex-7HT GTZ
General PCI Express (supported on GTH)
Ethernet 100GE (25.7G)
Interlaken 20.625G (2x10.3125) and 25G (2x12.5G)
Backplane (supported on GTH)
Wireless | CPRI/OBSAI 2.4,3.0,4.9,6.14,9.8,12,19.6, 24
Other Fiber Channel FC32 (28.05G), FC20, FC16, FC10
Aurora Up to 28.05G

XILINX CONFIDENTIAL

A

28.05+ Gbps.

19.6 Gbps
14.025 Gbps

9.8 Ghps
7 Gbps

4.9 Gbps
3.5 Gbps

2.4 Gbps

LC

[

Divider

»

Virtex-7HT GTZ

A

LC
19.6-28.05

12

9.8-14.025

14

49-70

/8

24-35
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Artix-7 FPGA E

Flices 2,500 5143 8,200 11,134 zEm 5142 £2m0 11,13 15550 33850
Logc Resources Logic Cails 16,000 32,308 52,480 T1E4Z 16,000 L 52420 71542 101,440 215,380
CLB Fip-Flaps 20,000 41,136 55,500 S 20000 41135 65,600 = 126,200 265,200
Marirnur Distributed AR (KEiLS) 8 453 588 a2 s a3 BT o7 [RES 2888
nm Block RARFIFC w! ECC (35Kbs each) k! = £H 125 30 &S 3 1= 135 36E
Tt Block RAM (KEits) 1,080 2380 3430 4z 1,080 2340 340 4z Lm0 13,940
Ciocs Resources CMITS (1 MMCM + 1 PLL} 3 3 £ 2 3 3 4 4 z 10
= Maximum Single-Erded VO 26 6 300 300 216 215 00 00 I Bl
Waximum D=erental I3 Fars 54 5 72 72 51 51 2 =2 144 240
DaFsEE Bicer E 120 180 220 Eil 120 180 240 20 740
Pl Express’! - - - - 1 1 1 1 1 1
Hard = Aglis Wived Signal (AMS) | KADC 1 1 1 1 1 1 1 1 1 1
ResaureE Configuration AEE | HMAC Bloks 1 1 1 1 1 1 1 1 1 1
TP Trarsosvers (5.5 G's Max Rt - - - — 4 4 H H H E
Commercal -2 -2 -1,-2 -1,-2 -1,2 -1,-2 -1,-2 -1,-2 -,-2 1,2
2peed Grade: Extended a3 L3 L, -aL,-3 -3 -3 -3 -3 -3 a3
rustrial -,z 4,2 -,-2 1,2 1,2 -1,-2 -1,-2 -1,-2 -,-2 4,2
et omemen e i
CPEIE W 45,52 4g,52
CEEIE Exis 108, 10E 108, 108
CEEES EEPSE 122,156 124, 155
CPEIAT Wxim 48,52 1) 28, 52(1)
CEEIE By s 108, 77 |41 108, 77 13 108, 77 4) 108, 77 {4
CoEdEs 1y e 108, 108 (4} 1DE, 403 §4) 126, 108 () 125, 108 8)
FEEETT T 124, 155 () 124, 155 (8)
cBEIZe Eris 210 @
FTE2E6 717 170 )
BEGAEL EEFETE 285 (4)
Footprint FEEES nr: 285 4
AT FEmans Arz: 285 (4)
Feotrint FEEETE Tx 300 5]
Compatkie FEEETE T gy
FFGI1ZE P ED w
v Z]

CPG: 0.5 Wire-bond chip-scaie; C3G: D.8mm Wire-band chip-scale; FTG: 9.0mm \Wire-band fime-pich; 880: 0.8mm Lidizsss fip-chip; FGO: 1.0mm Wine-bond Sne-piich; FB0 1.0mm Lidess fipchip: FRA: 1.0mm Flip-chip Sne-pibch

Motes: 1. Supports FCI Express Base 2.1 specification at Geni and Gen daia rates.
2. Leaded package option avalabie for ail packages.

3, Dwyice migration |5 avalabie within e ArE-T famiy for Tke packages but s not supporied Detwesn ofoer 7 saries families. Up to 16 Transceivers @ 6.6G
XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.
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Kintex-7 FPGA Family Table

C Petesss GSROWT ASeOeT  NOMGsST  NCRGEST  KCedT  WhcesT  achaer
) i  Ghosa! 16,350 26,850 e &80 65 &= 080 T a0
Lege Fscscm Logk: Cels 00 2 300 0 8880 e aams ar
- : €18 Pl Fiopas 82,000 w00 07,800 445200 400 &1, 200 o 200
. 3 Wi Db FLAM (i) (=1 108 4508 418 5 et R & 588
m ek RAMIFIFD wi ECT [35KIis sy 38 =5 245 TE Tus s s
T Tt Bk Fusd (Htsts) 40 11,5 1800 25740 n E ETE
Cioxch Flamourees: CMTa (1 MBCM + 1 FLL) & ] 10 & 10 T 8
T | [rrRa————— 0 w00 s a0 500 =0 e
i airn Difaran b LG Pais® o 1oz M0 o PP 188 o
DEPAHE] Sheas Fh ) B4 1,840 1,540 R 1,00
. Embariciad mmm“ 1 1 1 1 1 1 1
Had P g Wi Signal (AN} ( XALC 1 1 1 1 1 1 1
Stvee Cotfguaten AES [ HUAC Buks 1 1 . 1 i 1 1
T R Ol Teursenivers & 8 18 N 18 = =
- ' | Commendal a2 a2 a2 a2 a2 e e
e Giraient Exarabed A 0 aa i a8 aa 2
. m 4,2 A, A, a2 1,2 A, 4,
- Configurstion Cotrbgueatin Warmoy (Mists) E-H] -1 BE2 1081 1z i1 1481
A FEGas Bz 185, 188, 100 (4]
6-6G Faog™ B a0, 250, 150 8) 250, w508 50, 150 (8)
oo™ A1 e 3650, 150 (18] 50, 150 (1)
12 5G FroseT  @aaTme 250, 150 ) 2850, 156 ) 250,180 18]
b Fromoe™ EEE LY 54, 150 18] 50, 150 (985
Fromn™ HaEimn B, 0 (24 250, 0 (25 3630, g
Froiaet 38 mm 450, (2% x @
Pl 1)

\4

Mt 1. & single Kinles-7 FPOA CLE comeriees foe s, with st sonaining four 8- LLTs and sight Fip-Fiops, for a tetel of ighl 8-LUTs and 18 Pl Flops per CLE

2. Raler 1o dals St ke Setils of VD alanded s Sl
A Hard boon sagepeets POC1 Sxqpooi Slase 2 1 soecifionbon al Gent and Send? dets rades. Gard supportes with @i P

4. Lot eptions ["FRs® o "Fraec’] aveilatie tof T Ko7 oo NCTH 180T, XCTHISST, KCTHIBET, ROTWE1OT, KOTRA0T, KCTHABT
Pacimge

5. Prsfirsinary product isformition, sulbject 1o chings. Pl comec your Mie fepr it o P i iormaton

From 4 to 32 GTX Transceivers @ up to 12.5G

XILINX CONFIDENTIAL
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Virtex-7T X_

EﬂPﬂ‘l‘ Ceet Reduction Soltions™  XCErysesT XCER2000T XCERXIET XCETVEATET XCETVMAEET  NCETWXS5IT XCETWRESOT XCETWNSEIT  XCENNAIT

Sices 91050 305,400 51,000 £4,400 75900 B6,600 108,300 153,000 173,000 90,700 135,900
SEgE | logicCells 532720 1,954,560 326,400 412,160 435,760 554,240 £43,120 979,200 1,138,200 530,480 875,150
CLE Fip-Fiops| 726,400 2,443,200 408,000 515,200 507.200 552,500 E5E,400 1.224,000 1,424,000 725500 1,095,200
| Maimumn Déstribarted RAM (Kb) 5,008 21,5850 4,363 6525 EATS &.725 10,885 13,833 17,700 8,550 13275
H"""’" Block RAMFIFO w! ECC (36 Kb each) 755 1,292 750 850 1,030 1,180 1,470 1,500 1,880 Bap 1.410
Total Blotk RAM (KE) 28,520 46,512 27.000 31,630 37080 42,480 52,320 54,000 &7,680 33,840 50,760
Clocking CMTs {1 MMCM + 1 PLL) 13 24 14 12 14 20 20 16 b 12 18
e Manimum Single-Ended KD BS0 1,200 Tao 500 00 500 1,000 200 1,100 EO0 850
Maximum DeTerential K0 Pairs 4p3 575 336 263 336 265 450 432 529 288 32
| DSPAEET Siices 1,250 2,160 1,120 2160 2,500 2560 3,600 3,600 3,360 1,680 2520
PCI Express Genz 3 4 — —_ 4 —_ - — - — =
POl Express Gend — — 2 z — 2 a 3 4 2 3
Ermbecded P  Agha Mxed Sgnal [AMS) | XADC 1 1 1 1 1 1 i 1 1 1 1
REsOurees Configuration AES | HMAC Blocks 1 1 1 1 1 1 1 1 1 1 1
GTX 12.5 Ghe's Transceivers™ o o = = 56 = = = = = =
GTH 13.1 Gofs Transcelvers™ — — 26 48 — EO &0 72 6 48 72
GTZ 25.05 Gbs Transceivers - — — — — — - —_ — a 16
Commercial -1,-2 -1,-2 1,2 1.2 -1,-2 -1,-2 4,2 A2 1,2 -1,-2 -1, -2
Speed Granes Extended®  -2L.-3 AL, 26 -, -3 2L.-3 -2L,-3 2,3 L3 oL 2L, -2G 2L, 26 o, -0
' Inousina 1,2 -1 1,2 -1,-2 1,2 -1,-2 1,-2 -1 -1 - —

FEGI1ET 33x35mm 0, 60 (24, 0} 0,60040, 20) 0,500 (0, 20) O, 600 (20, 0) 0, 604 {0, 20}
Ezatpant FFGITED 425y 425mm 100, 750 (36, 0) 50, 650 (0, 28) 0, 700 {24, 0) 0, BS0 (D, 36)
o FHEITEL 4S5xd5mm
FLG1E25 45x45mm
FEE1123 35%35mm 0,350 (0, 46) 0,350 (48, 0) 0, 350(0,4€) 0,350 {0, 48)
Footprint FRE1225 45x45mm 0,720 (0, 64} D, 720{D, 64)
(Compatibie FLG1926 453 45 mm 0, 720 {0, 54}
FFG1327 45 ¥ 45 mm 0, 600 (0, 48) D, 600 {56,0) 0, 00 (0,B0) O, €00 {0, B}
Foatpant. FRE1a23 45 % 45mm 0, 430 {0, 72)
Compativi FLG1925 A5 x45mm 0, 45Ke, 36}
Eoatprnt FFG1330 45w A5 mm 0, 700 {24, 0) @, 1000 (0, 24} 0, 500 {0, 24)
Compatitie FLG1330 45x45mm 0, 1100 {0, 24}
HCG1155 35 % 35 mm 400 (24, B)
HCGE1931 45x45mm 500 (46.B)  &50(4
HCG1032 45w 45 mm 300(46.B) 300
Motes: 1. EasyPath™ soiutions provide & fast and conversion-res path for cost rdustion. From 16 to 96 Transcelvers @ up to )1“8

2125 Givs support In 387, “-2GE" speetimperature grade; 10.3125 Ghis suppart In "2C°, “-2LE", and 21" speed grade:
3.13.1 Givs support In 35", ~2GE” speed grage; 11.3 GO/ SUPDOTt In 207 , "-2LE" and 21" speediemperat rEj @
4.-2G only applies 1o Stacked Sicon IMErconnect Sevicas and SUDPOE 12.5G GTX, 131G GTH, 28.05C GTZ w -m to 1 6 Transcelvers u p tO 28G

£. Leaded package oplians | PR F Lo FHooos ™ HC00m) avalable for al packages. 3LE.
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Summary

> New for 7 Series:
— Common Transceiver Architecture
« |P portability
— Different Rates for different platforms

— Low Power Mode
» 30% lower power for chip-to-chip channels

» 7 Series FPGAs Have the Most Comprehensive Transceiver Family
— Virtex-7 GTZ : 28Gb/s Transceivers for 100G and 400G datapaths
— Virtex-7 GTH : Highest Performance/Count Transceiver Family
— Virtex-7 GTX : 12.5Gb/s with more SelectlO for wider memory interfaces
— Kintex-7 GTX : 12.5Gb/s to the masses
— Artix-7 GTP : Ultra-High Volume Transceivers

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.
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Scan Eye 12.5G 156.25MHz refclk (PRBS 7)

{2 IBERT Console - DEV:1 MyDevice1 (XC7K325T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX)

[ MGT/BERT Seitings | DRP Settings | Port Settings | RX Margin Analysis |

MGT/Parameter Settings

MGT ‘GTX_XDH(GTK‘I_‘I‘IE} | - ‘ Add/Remove Params... Use Current MGT Param Values Clear All Param Values
Parameter Name Start Value _End Value # of Values
T Diff Swing [850 mV (1100} [ ]|[850 mV (1100} [+] 1
TX Pre-Cursor [1.67 dB (00111} [ ]|[1.67 dB (00111} [w] 1

Scan Settings

Scan Algorithm Harizontal Vertical
Increment Range |-32 (-0.500 U to 32 (0.500 UI) '~/ increment|1 | v |Range [-127 10 127 |

Test Controls

Start | [ Pause | | Stop & Reset | | Log File Settings... pwelt: |BER [»|  [1]¥][es | <]

Ty L P ot o o R s Lt o S o A L o Pt A ot S P Lt o A e P e P e Pt F P P P P P e P e

i#) Plot0

BER

75
45
15
-15
-45
-75
-105

Yaltage

-13 T T T T T T T T
—8.5 4] -0.375 U -0.25 U1 -0.125 L ooul 0125 L0 0.25 U 0.375 U1
Linit Interval (U1}

L Sweep Test Log L Sweep Test Plots L Sweep Test Info
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Scan Eye 12.5G 156.25MHz refclk (PRBS 31)

@ IBERT Console - DEV:1 MyDevice1 (XCTK325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K7 GTX)

[ MGTIBERT Settings | DRP Sefings | Pori Seftings | RX Margin Analysis |

MGT/Parameter Settings

MGT |GTX_XUY1(GTX1_115] |V| | Add/Remove Params... ‘ | Use Current MGT Param Values ‘ | Clear All Param Values ‘
| Parameter Name Start Value ] End Value 1 # of Values
TX Diff Swing ||e5u mV (1100 |v|||350 mv (1100) |v|| 1 =
Scan Settings

Scan Algorithm Horizontal Vertical

20 Full Eye = Increment|1 |v|Range |-32 (-0.500 UI) to 32 (0.500 UI) |v| Increment|2 |v|Range |-12E to 126 |v|

A D D T T T D T T T T T D T A T T T D DTS

Test Controls

Log File Settings..

Dwell: |EIER|v| |1|V||e—8 |v|

T

Vaoltage
[ ]

=M
-30
-45
-60
-75
-50
-105
-120

@ Plotd

0.0
Lnit Interval (L)

-0.25 U1 -0125 U1

T -0.375 U

0125 U 025U

D375 Ul

[ Sweep Test Log l Sweep Test Plots LSweepTestlnfo
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Scan Eye 10.3G 156Mhz refclk (PRBS 31)

IBERT Console - DEV:1 MyDevice1 (XCYK325T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX)

[ MGT/BERT Setings | DRP Seftings | Port Settings | RXMargin Analysis |

MGT/Parameter Settings

MGT |GTX_XOY4(GTX1_115) Rd | Add/Remove Params.. | | Use CurrentMGT Param Values | | Clear All Param Values

Parameter Name Start Value End Value | # of Values

TX Diff Swing [E50 mv (1100}
[167 dB 00111y [«]|[167 dB o011y [+] 1

[+]|[E50 mv iA100) [+] 1

TX Pre-Cursor

Scan Seftings

Scan Algorithm Horizontal Vertical

= Increment|1 ‘v ‘ Range ‘—32 (-0.500 Ul) to 32 (0.500 UI) |v| Increment|1 |v|Range|—12? to 127

R B B B B B L O AT A L R N NS XN

Test Controls

| | Pause | | Stop & Reset _ LogFlIeSettlngs ' Dwell: |EIER |V‘ |‘1 |vHe—9 |v‘

Start

Y S S S S e S S S S e S S S S S S e S s e e e A e A O DO

® Plotd

BER
7a

45
15

Yaoltage

-15
-45
.75
-105

o 385 Ul -0.375 L -m25 Ul -0.125 U1 .o D25 U 0.25 Ul 0.375 U1

Unit Interval (L)
I[ Sweep Test Log I Sweep Test Plots LSweepTestInfo
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Scan Eye 10.3G 156.25MHz refclk (PRBS 7)

Async

@ IBERT Console - DEV:1 MyDevice1 (XC7K325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K¥ GTX

[ MGT/BERT Settings | DRP Settings | Port Setings |~ RXMargin Analysis |

MGT/Parameter Settings

MGT |GTX_KD‘1"2(G'I’){2_‘I15} |v| | Add/Remove Params.. ! | Use Current MGT Param Values I I Clear All Param Values I
| Parameter Name L Start Value 1 _End Value #afValues
TX Diff Swing [B50 mV (1100) [+]|[B50 mV (1100} [+] 1

TX Pre-Cursor [1.67 dB (00111) [+]|[1.67 dB (00111} [+] 1

Scan Settings

Scan Algorithm Horizontal Vertical

2D FullEye | w|  Increment|1 | v |Range |-32 -0.500 UI) to 32 (0.500 UI) v | increment|s | v |Range |-127t0 127 |~]
Test Controls

Start | | Pause | | Stop & Reset li Log FIIESettlngs ' Dwell: ‘ BER ‘V| ‘1 ‘V| ‘e-a ‘V|

er ® Plotd

Voltage

=]
-105

-0.25 Ul -0125 U Do 0125 U1 D25 UI 0.375 U1
Unit Interval (L)

5 -0.375 U

Sweep Test Log Sweep Test Plots L Sweep Test Info
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Scan Eye 10.3G 156.25MHz refclk (PRBS 31)
Async

IBERT Console - DEV:1 MyDevice1 (XC7K325T) UNIT:1_0 MylIBERT K¥ GTX1_0 (IBERT K7 GTX)

[ MGT/BERT Settings | DRP Sefiings | Port Seftings | RX Margin Analysis |
MGT/Parameter Settings

MGT |GT)(_XOY2(GT)(2_115} | - | Add/Remove Params... | | Use Current MGT Param Values I Clear All Param Values I

End Value _# of Values |

Parameter Name | Start Value L
[+]|[e50 mV (11000 [«] 1

TX Diff Swing [650 mV (11000
[1.67 dB 001113 [«]|[167 dB 001113 [«] 1

TX Pre-Cursor

Scan Settings

Scan Algorithm Haorizontal Verical

2D FullEye [+ | || Increment|1 | | Range |-32 (-0.500 UN) to 32 (0.500 U |v| increment|1 | | Range|-12010 120 A

T T e e e

Test Controls

| | Stop & Reset | | Log File Settings... | owelt [BeR [v|  [1]w][es [+

@ Plotd

Yaltage

-78
-105

! 385 u]] -0.375 UI -0.25 U1 -0125 U1 ooul D25 U 0.25 U1 D375 U

Unit Interval (LI
I Sweep Test Log Sweep Test Plots LSweepTestlnfo
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Scan Eye 12.5G 156.25MHz refclk (PRBS 7)
Async

@ IBERT Console - DEV:1 MyDevice1 (XCTK325T) UNIT:1_0 MylBERT K7 GTX1_0 (IBERT K7 GTX) ©

( MGT/BERT Settings | DRP Settings | Port Settings [ RXMargin Analysis |
MGTIParameter Settings

MGT ‘G'I’X_KDYE(G'I’KEJ‘IS} |v| : Add/Remove Params... || Use Current MGT Param Values -_ [ Clear All Param Values
Parameter Name Start Value End Value | # of Values |
TX Diff Swing [850 mv 71100) [=]|[850 mV (11001 [~] 1 B
TX Pre-Cursor [1.67 dB (0011 1) [+]|[1.67 dB (00171} [«] 1 =
bs,.'can s emngs .......................................................................................................................................................................................................................................................
Scan Algorithm Horizontal Vertical
Increment Range -32 (-0.500 UI)to 32 (0.500 UI) | >| increment|1 | v |Range |-12710 127 Rd

Test Controls

Start | | Pause | | Stop & Reset I Log File Seftings... | owel [BER [v| |1]¥|les [+

T E L b e T S D e DD DE D B e G S B B e D e D B G D S e E e D B G S e S e B e D G S B e B e G S B G D b e G S e e G e B G S e D B G R B G S e B D B G B R e D B L B e e B B B G R D e B L S B S e D R e B B S B E By B S E R E By e nnE nE e

@ Plotd

BER

75
45
15

-15
-45
-75

-105

Yaltage

_13 T T T T T T T T
-8.5 Ul -0.375 L -0.25 UI -0125 U] g.oul 0125l 0.25 LI 0.375 U1
nit Interval (L)

L Sweep Test Log L Sweep Test Plots L Sweep Test Info
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Scan Eye 12.5G 156.25MHz refclk (PRBS 31) Async

&} IBERT Console - DEV:1 MyDevice1 (XC7K325T) UNIT:1_0 MyIBERT K7 GTX1_0 (IBERT K7 GTX)

[ MGT/BERT Settings | DRP Seftings | PortSettings | RXMargin Analysis |

MGT/Parameter Settings
‘ | Clear All Param Values

MGT |GTX_)(DY2(GT){2_115} |v| | AddiRemove Params... | ‘ Use Current MGT Param Values
) Parameter Name Nl Start Value End Value # of Values
T Diff Swing [850 mV (1100} [+]|[850 mV (1100} [+] 1
TX Pre-Cursor [1.67 dB (0011 1) [«]|[1.67 dB (00111} [«] 1
P o, R R R R R R R R R R RN R RN R R R R R N R R R R R R R R R R RN SR R RN R RNt
Scan Settings
Scan Algorithm Horizontal Vertical
2D Full Eye = Increment|1 |v | Range |—32 (-0.500 Ul to 32 (0.500 UI) |v| Increment |1 |v|Range |—12[J to 120 |V|
it
Test Controls
Start | [ Pause || Stop & Resel | | Log File Settings... Dwell: |BER [v|  [1]|v|[e8 |+
105 w
Plotd
BER
7a
45
& 15
)
£ -15
-45
-75
-1058
_13 T T T T T T T T 1
-E.S W] -0.3rs Ul -0.25 00 -0125 U oow 0125 Ul 02500 037514

UInit Interval (1)

[ Sweep TestLog I Sweep Test Plots LSweepTestInfo
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GTH Over Backplane @ 15.36Gbit/s

Paolo Novellini, System 10 Specialist
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e e
Agenda

> Introduction: purpose of presentation.
> Tyco Backplane description.

> 16 inches Tyco Backplane.

> 1 m Molex Backplane

> Conclusions.

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.



CASE 1

»15.36 Gbit/s

> Prbs 31
> 16 inches Tyco Backplane + 10 inches on the paddle cards

Virtex 7 on VC7215
Characterization Board

XILINX CONFIDENTIAL & XILINX » ALL PROGRAMMABLE.



16 + 10 inches, 15.36G, BER<10-14, PRBS 31

@ ChipScope Pro Analyzer [alu_15_3_16_inches] _W:
File View JTAG Chain Device

IBERT_V7GTH Window Help

;—";%li“ M ¥ mAGScanRate: [1= || 5l €

Project: alu_15_5_16_inches | : {2l IBERT Console - DEV:1 MyDevice1 (XCTVX630T) UNIT:1_0 MylBERT V7 GTH1_0 (IBERT V7 GTH)
JTASE%E&DNM (System_ACE_CF) [ MGT/BERT Seftings | DRP Settings | PortSettings | RX Margin Analysis |
¢ DEV:1 MyDevice1 (XCTVXE30T)
XADC Console Il GTH_X0Y20 I GTH_X1Y20
- UNITA_0 MYIBERT V7 GTH1_0 (B | | ¢ mGT settings
IBERT Console :
MGT Alias | GTHO_215 | GTHO_115
Tile Location GTH_X0Y20 GTH_X1Y20
MGT Link Status 15.36 Gbps 15.36 Gbps
PLL Status QPLL LOCKED QPLL LOCKED
Loopback Mode [None [w] [NearEnd PMA [+]
Channel Reset | Reset ” Reset
TXRX Reset |  TXReset | RXReset |  TXReset |  RXReset
T Polarity Invert | |
TX Error Inject | Inject | Inject
Tx Diff Qutput Swing [250 mV (0000) [+] [650 mV (1000) [«]
TX Pre-Cursor [0.00 dB (00000) [+] [0.00 dB (00000) [+]
TX Post-Cursor [0.00 dB (00000) [#] [10.46 dB (11100} [+]
R Polarity Invert |
: RX Termination Mode [AvTT [w] [AVTT [+]
RX Termination Voltage  [600 mV [~] [E00mv [~]
=T T ) ¢ BERT Settings RX € TX
;;nam_ DEV: 1uun1_o --------------- Tx Data Pattern RGN T — [~] [PRBS 31-bit [+]
RX Data Pattern [PREZ#-bit w | [PRBS 31-bit [«]
: R Bit Error Ratio £.794E-015 £.270E-015
RX Received Bit Count 1.472E014 1.595E014
R Bit Error Count 0.000E000 0.000E000 ‘
BERT Reset AN Reset J Resst
¢ Clocking Settings v
TXUSRCLK Freq (MHz) . 480.07 |
|
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CASE 2

»15.36 Gbit/s

> Prbs 31

> 0.735 m MOLEX Backplane + 0.27 m on the paddle cards: 1
meter

L PROGRAMMABLE.




Molex BACKPLANE - IMPACT Connector

[
8 E &5 & & & L b =

> http://www.molex.com/mx_upload/family/gbx_itrac_backplane_conn
ector_system/ImpactKRchannelmeasuredanalysis.pdf

PCB Material Insertion Loss

420mm (16.5”) Channel

IL - Impact 420 mm - HILH 1o BHCH

1m (39.4”) Channel

I -impact 1 m - HRJS 1o BECH

i 1 1] P
™y | [
Ny R
B NS
| . JEEERRRE 20 db@8GHz!!
{ Ny —+— E= [ ==z=5: ‘_ b __\_._\;\ S
. | SNBSS
1 ‘M\P&Zﬁ = ::\\\
] " | e

Legend
* Nelco4000-1351 VLP Finish

* Megtron 6 HVLP Finish
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1 m, 15.36G, BER<10-14, PRBS 31

@ ChipScope Pro Analyzer [alu_15_5_16_inches]
File View JTAG Chain Device IBERT_VVGTH Window Help

2@ | B ¥ O macscnRate [x [v] S 6

{[Project: 51_11_15_5_15_5"'3“*!5 | : {2} IBERT Console - DEV:1 MyDevice1 (XC7VX690T) UNIT:1_0 MylIBERT V7 GTH1_0 (IBERT V7 GTH)
JTASE%E;\.TYDNCQU (System_ACE_CF) [ MGT/BERT Seftings | DRP Settings | Port Setfings | RXMargin Analysis |
¢ DEV:1 MyDevice1 (XCTVXE90T)
XADC Console Il GTH_X0Y20 | GTH_X1Y20
- UNIT:1_0 MYIBERT V7 GTH1_0 (B |l | | o mGT settings
IBERT Console :
MGT Alias | GTHO_215 | GTHO_115
Tile Lacation GTH_X0Y20 GTH_X1v20
MGT Link Status 15.36 Gbps 15.36 Gbps
PLL Status QPLL LOCKED QPLL LOCKED
Loopback Mode [None [w] [Near-End PMA [+]
Channel Reset | Reset || Reset
TH/RX Reset | TX Reset || RX Reset || TX Reset " FX Reset |
TX Polarity Invert ™ ™
TX Error Inject | Inject | Inject
TX Diff Output Swing [250 mv (0000} [+] [650 mV o110} =]
TX Pre-Cursar [0.00 dB [00000) [+] [0.92 dB (00100} [+]
TX Post-Cursor [0.00 dB (00000) [+] [4.44 dB (10000 [+]
RX Polarity Invert O ]
; Termination Voltage [AVTT [«] [AVTT [+]
RX Common Mode [600 mV [+] [B00 mV [+]
I ] Y| ¢ BERT Settings RX < TX
;;natanw 1 UNIT: 1_0 """"""""""""""" [ T Data Pattern P : [+] [PRES 310t [+]
R Data Pattern mm [PRBS 31-bit [=]
5 R Bit Error Ratio 7.366E-015 7.358E-015
RX Received Bit Cofint 1.358E014 1.350E014
R Bit Error Count 0.000E000 0.000E000
BERT Reset Reset | Reset
¢ Clocking Settings
THUSRCLK Freq (MHz) 480.07 480.07

’ROGRAMMABLE.
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Remarks

» GTH runs at room temperature at 15.36G in a stable way down to
10-14

> PRBS 31

> 16 inches of Nelco FR4, with 2 paddle cards and 2 TYCO Z-PACK
connectors.

— Each paddle card is 5 inches
» 0.73 m of Megtron 6, with 2 paddle cards and 2 Molex Impact
— Each paddle cards add 0.13 m

> 15.5G over backplane is next gen silicon is low risk.
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