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Industry Trends and Customer Challenges
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FPGA as System Enabler
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VIVADO!

Co-Optimized

Security

\ AES-GCM mode,
J greater key protection,
more authentication schemes

SSI
Technology

Virtual monolithic die

Memory /O
30% higher data rates
20% lower power

|
e Integrated IP
) 100G Ethernet MAC
- 150G Interlaken

L B PCI Express Gen3
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DSP

Wider multipliers,
fewer blocks per function

Block Block RAM

RAM Hardened data cascading
Improved power, performance

=@ ransceivers

12.5G low speed grade
e ey

‘» —

16G & 28G backplane
33G chip-to-chip
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3D-on-3D: Another Industry First

A\

Monolithic 3D IC

Lower System Cost

= Higher Integration l

o High-end

Low and Mid-range

System Cost

Integration >

1

» First 3D Transistors on 39 Generation 3D ICs
» 3D Transistors: Non-linear improvement in performance/watt over planar transistors

» 3D IC: Non-linear improvements in integration & bandwidth/watt over monolithic ICs
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e
ASIC/CPU € MPSoC

ASIC/CPU MPSoC

1/0O

Serial Link

Core Vector

Clocking

Package
Supply Rails

Features

Software

6Xx 2400 Mbps DDR4 (Xeon Phi)

32 PCle + 3 QPI (Xeon 7)
36 PCle

Known pipeline and worst case
power vector

Single trunk clock

Mostly < 10

Limited features for specific
applications

N/A

5x 2667 Mbps DDR4 OR
9x 2400 Mbps DDR4

104 32.75Gbps GTY Transceivers

Dependent on customer design

Multiple trunk clocks;
Highly configurable clocking

>10

Packed with features to cover variable
customer needs (DSP, Networking IP and
etc)

Programmable Circuit
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UltraSCALE+

Virtex® Zyng®

3D FInFET on All
3d Gen 3D IC Programmable

3D IC ____MPSoC

Kintex®

Memory & BW
Enhanced

FPGA

vivaDo™  SDx

Environments
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FPGA Memory System Overview

1O
p— . Clocking

y/ Verification &
Test

Verification . * Architecture
* System bring up * Physical Design
& Validation . * SW

Overall System

Memory x =

Performance

PCB & DRAM 4 Memory Controller
* Customer Boards * Soft IP core
* Memory Vendor - E—— * SW integration
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Memory is a System Level Optimization Challenge
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Package
@]
Memory Interface

T4
-
————————

Customer S

©

System level tradeoff
and optlmlzatlon
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ystem
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Critical Path DOE Optimization/Simulation
SN
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Silicon .
S — - > 30 variables

Board

Density

_

—

’r

~ 1000 DOE

X

SN

Multi Million
Simulations

Fast Convergence
High Coverage

T
300 450

time, psec

Before

750
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Packaging

A Headache or Opportunity for Innovation and Product Differentiation?

PP TN T S

Cu-pillar BOT and ETS

Wafer level fan-out

——
Cu-wire
Flip Chip CSP
CSPs
Flip Chip PoP
T e—

Cavity Down BGAs

Flip Chip BGAs — Pb-free/Cu
pillar bump

Homogeneous
SSIT P e e e -
—— )
i
: uuuquoqouuue{
1 Organic substrate (option) ]

QFPs

Photonics 10s

o Flip Chip BGAs —
<e’ High Pb/EU bump

[ o

2.5D: SOC + HBM

1990-2000 2000-2010 2011 - 2016 2017 - 2020
Surface Mount Leadframe 1st Generation BGAs 2 Generation BGAs: Flip Chip 3rd Generation: WL, 2.5D, 3D 3D & Photonics Integration
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Nanometer to Meter and kHz to 33 Gbps

Transistor (nm)

Package (mm)

Connectors
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> o
Physical Layout/Stack-up Example

Layer | | Dielectne
Mstensi Desonpbon Segment - matensiFamity | comane
me:
Fol
Preprag 1080(66) NoHR 390
. Core. 11652 IR 434
. 3 1 I e .
F ! 1 Prepreg 06(75) 370HR 375
. . . , 1080(56) 7R 350
, ¢ 4 Pae 1
mil/inch —— “  wmew
. s 5 sgnal 1
y Prepeg 106(75) 30HR 375
1880(56) I70HR, 3,501
6 Pane 1
Core 11652 ITHR 4
7 sgra 1
Prepreg 106(75) 3T0HR ar
108056) 370HR 390
8 Pane 1
Core 12m3 70HR 4z
9 Pane 1
Prepreg 1080(86) TR 350
0 Pae 1
Core 12113 TR azn
M Pane 1
Prapreg 1080(66) 370HR 320
12 Pae 1
Core 12113 TR azn
13 Pane 1
Prepreg 1080(66) 370HR 3%0
10(75) ITHR 375
M osgnal 1
Core 11652 ITHR 4
15 Pane 1
Prepreg 1080(66) IHR 390
108(75) I70HR 375
% Sgna 1
Core 11852 T0HR an
7 Pane 1
Prepreg 1080(56) ITHR 350
106(75) 70HR 375
®  Sond 1
core 141652 IR anu
19 Pane 1
Prepreg 1080(66) 0HR 190
o e T Foil
Saldermask
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FPGA Package Technology Impact
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101112 13 14 151617 18 19 20 21 22 23 24 25 26 27 28 25 30 31 32 33 34 35 36 37 38 39 40 41 424344 4546474343 50 51 5253 54
2 OMEE 60 0063
®OLEe @O OOO

ol OO@O OO 6@
O‘ CICAICS £
OQOO osolles &9
Oeo0 OOO F
8(% CO=00@0 Gl
s ® O OOOO Q IG)C)
CICHwe 0 o
X ¢ () ®
S E M
23T E - = N
5 g S aie o]
e% eEerleeos [
2 99606 09@@&0 i
£ u
Soss vosclsos ol
8 = (@000 005
L0
] 3 )8 s
|E & 9 e
J‘DQ@ e S S o
&e G %OO\ OO0 OG0
”Q@ S0 &S L ezioleiciolve) "elalaly
w @S Be 6 QOOCOSOCICN  Che
D §T =2 REACRCEE0 QOB
N B B - erecle oo ool
“Q.@ S¢S & &) OQ EICIE) ax
T 06 O[S0
u Q@ e 69 [Slo/as e
T @300(30”*
”Qﬁ LTI
Mae e :
AT O e T
GO hb 9 U
*“Q@ LTI L] v
oSS OE ROEMw
G foXed - S3CE) A
o B9 e @ LG
@S b e [clelorieLd
B 8 LT B BOOSE)sc
-t 4 20 -2 ‘%OOOC} CItJso
B &S D EOOO) suse
EFQG L &% s - GO0E 20O
LI T QORY Osec
EH Q@ & eoleoo OO0 B0
B 4t GO »00s
s 320® OME& 60 00 2 g 2 SEOEE =
L S 4% G G%O@ 010/ O?OO Q0 9 (1) @%O DeCE00 B00:-
B &1 O QOO0 @OO@ 906® OOCOBOOOE QOO0
o e OOO@ QOOOSOOCET [T OO&OOOO OGOO a2
=P EE 8860 BE0E&OHOE Bk S (G EEErED 8z =
123‘5:\759111|213|=Ii";i"‘H?"ZIZZZ’!Z‘HZ’JZ’E‘E]31132333435h3’3‘Ems“z‘]s:dsaﬂ’é‘s915|525354
Bank 39 . Bank 47 . Bank 61 Bank 71 Quad 222 Quad 232 SelectlO Pins Dedicated Pins | Transceiver Pins
Bank 40 Bank 48 Bank 62 Bank 72 Quad 224
Bank41 [ Bank49 [l Bank 63 Bank 73 Quad 225 ® ® e
B Bank 42 Bank 50 Bank 65 Bank 84 Quad 226 ® [<] meTaTRoN
Bank 43 [l Bank 51 Bank 66 |l Bank 94 Quad 227 ® MGTRREF
Bank 44 Bank 52 Bank 67 Quad 219 Quad 229 @
B Bank45 | Bank 53 [ Bank 68 Quad 220 Quad 230 @
Bank 46 Bank 60 Bank 70 Quad 221 Quad 231 = & weTREFCLGIN

© Copyright 2016 Xilinx

ALL PROGRAMMABLE.



System Memory Channel Design
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Power Delivery System Overview
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Power Delivery Result = Robust Timing Integrity

Quiet Noise

RJ,PJ Histogram RJ,PJ Histogram

Timing Integrity
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FPGA Platform Memory Validation
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Arch i
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System Validation

DIMM

4 DRAMs

5 DRAMs

9 DRAMSs FPGA
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DDR4 Memory Write Eye @ 3.2 Gbps

Write Data Eye Capture

Probes Attachment
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Challenges

1 Terabyte OTN Switching 8x8 100 MHz LTE Remote Radio Head

Dual-Channel Battery-Powered |

800G MAC-Interlaken Bridge Public Safety & Military Mobile Radios

Camera-Based Automotive

800G Data Center Interconnect Driver's Assist Systems (ADAS)

System
Validation

Mobile Backhaul

1 GHz eBand Modem & Packet Processing 4K Broadcast Cameras

Package & bk Mobile Backhaul

. 112 MHz PtP MWR Modem & Packet Processing Solid State Drives (SSDs) for Data Center
Board Design

. - .':5 Test & Measurement Instrumentation

e

Video Conferencing

Application

Use cases ' 24-Channel Radar
(Beamformer + Pulse Compressor + Doppler Filter) |

High-Performance Scalable
Programmable Logic Controllers (PLCs) ‘
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