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- Raw Bit Rate

PCle 1.x 2.5GT/s
PCle 2.0 5.0GT/s
PCle 3.0 8.0GT/s

T/s : Transfer / sec

Verify2011

4. PCI- EXpress?

RIE FIEIg N DEKUP

PCI Express* (PCIe*) Technology Roadmap

GB/Sec

f =
(" «Gen3: 8GT/s Signaling

+Atomic Ops, Caching Hints
3.4 r Latencies, Improved PM |

\ ~
}
¥
PCI/PCI-X Note: Dotted Line is For Projected Numbers

1999 2001 2003 2005 2007 2009 2011 2013

PCIe 1.x

2.5GT/s

~8GB/s

2Gb/s ~250MB/s

PCle 2.0

5.0GT/%

~16GB/

aGb/s ~500MB/s

PCle 3.0

8.0GY/s

~32GB/s

8co/s SAC/N: Based on x16 PCle channel

Continuous Improvement: Doubling Bandwidth &
Improving Capabilities Every 3-4 Years!

http://pc.watch .impress.co.jp/docs/2009/0310/interfaceOl_OZ.jpi
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PCI-Express = &4

- Raw Bit Rate

PCle 1.x 2.5GT/s
PCle 2.0 5.0GT/s
PCle 3.0 8.0GT/s

L #PCI Express® SpecificationZ 5 7
9 AHPCI-SIGTIX, BEf[CEENDREZE
Z(29 H10GT/sDREFTZFITE>TLV =,
ECAMY Zal—a ExBITTHSE.
10GT/sDEE TIEBRAFDERZRALT-
BE.IFEAEBRENFELIZITHALZL
Eh\#ﬂﬂﬂbf:h\bfﬁ;éo

http://pc.watch.impress.co.jp/docs/2009/0310/interface01.htm
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PCI-SIG Announces PCI Express 3.0 Bit Rate For
Products In 2010 And Beyond

8GTI/s increases 1/O bandwidth while maintaining
compatibility and low cost

BEAVERTON, Ore. - Augustg, 2007 - PCI-SIG®, the Special Interest Group

for PCI Express®
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DDR3 DIMM

s

DDR3 PHY
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DSP
core
% HW
Accel.
AXI] - AHB
AHB Dev.

PCI-Expressa7 D& A {5l

ATGA A=

Test Tool and Fixture Changes

SQ Test Tool Requirements — System Board

Use of CLB 2.0
SMP to SMA adapter, phase matched SMA cables
Terminate all lanes except the lane under test

Measure transmitted clock and data waveforms
simultaneously with high speed oscilloscope

Use compliance pattern
1M Ul of data
Sample rate of 40GS/s (25ps)
Compute:
— eye diagram,
- R}, Dj, Ti@10*-12 BER,
— average data rate,
— riseffall time,
— mode toggle
Measure all lanes of all 5GT/s capable slots

“Advanced Validation And Testing of PCI Express Gen 27,
Agilent Technologies, 2008
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- T—RIFICEE T HDMNELLY !
— PCleFRIDTTT—2TRIGWEEEENLELS
(AW

« FPGAZH W\ -IRIETIIEE

Verify2011 Copyright © 2011 EVE 13



Verify2011

— i

Gap
N4
HDL-sim HDL-sim FPGA
IPRUASREE | RARSEP | TRkaa7
XRETIV

:@‘E%% T IL O ELER

AREIR

£ qE

37 F(TEARS

ELZS,
AV
WHETR
ANl

=M/ E(E: =1 ? =1 ?
(IPIZ/ 2 R)L)
& K =
(~10KHz?) (~10KHz?) (~EEBEMHz)
Bll or 45 =a ;s
(IPIZ&EIEE) (IPICEHhET=

)
= = {128
HDL HDL PCleH

TIal—48 LS al—4 BIEHE

Copyright © 2011 EVE 14



Hu PCletR S E D & 4+

- e ——— T

PRUS RS | RAREEIP

o

HDL-sim HDL-sim
I
» FET IV

(IPIZ/AUR)L)
PERE B
(~10KHz?)

I EIFHARE Bl or 58
(IPIZH@E L)

BB =

AV ALY

WELS HDL
SEbRE  3al—4

Verify2011

= {2

i
(~10KHz?)

rh
(IPIz&hE 1=
AR E)

=

HDL
A lL—4A

Copyright © 2011 EVE

= i ?
(YA Rk D)

ch
(~10MHz)

rh
(IPIC&hHE =
SHER)

=
(HDL-simR1 %)

ZeBu, PClek
Y5

HEMHZ)

Mmoo

(i

PCleH
BITEHES

15



Verify2011

ZeBUMTE=RE |

——

PCleCTODF VI LANIJLEREENTEZE(C

— ERTLT®
TZE5!

RENDEMLG T —270—% KL

- BRITAMDEST

A=t =

1% -

EXE St

—FyTLAN)

VRN REDFRHEL RIEY

i3k T — 4 A il ]

Copyright © 2011 EVE 16



EVE PCI-Expressko 29 2IP

« ZeBulZ#¥it
—HDLYZalb—iavETILHIRH
« Genl, Gen2HR—k Lk
— Root Complex # & U Endpoint % it
— AR TT—R
e Lane#%: 1, 4, 8, 16

« INTLIJL, PIPE
« VC (Virtual Channel)

* ECRC, i To—HE AteEdHY

Verify2011 Copyright © 2011 EVE 17




© ZeBUMSU I AL LALREEIEEL

« BRBINIUTOa  LAIVIREE
— ZeBUuBiHTIED . MHZER D M EEEEEH TEE T

HDL Simulation

Simulator

TB ‘ﬁ) DUT
HOL HOL

Verify2011 Copyright © 2011 EVE



EVEIZXPCI-Express Gen3%f iis!

« DAC2011TH 3., Al gE
 PIPE 3.0 spec v0.9 H i
+ Root Complex & & U Endpoint % it
¢« AR TT—R
— Lane#k: 4, 8
o TAMUFIEGenl/2LE R

Verify2011 Copyright © 2011 EVE 19



TToATIEXBEN

» EVE PCleb5 Y9421
NS HF o3 EaA—T A=
— AERBRTE
- FOPINTFIA P EADERE. FL—=VFFE
— TLPZ G EIZ{E4E R BE
— BT XIS
— TARIS2T VAR I

IO

Verify2011 Copyright © 2011 EVE 20



ZeBu PCIeL-aii‘O)ff}—“‘

% %ﬁllﬁﬂ4/971—x

PCler5oH¥HSarEa—7 [ - "'“““f = e s BRITAH

:)C I >> ZeBu-Server
EXPRESS

Verify2011 Copyright © 2011 EVE 21



¢ FRARRYS

Verify2011

PCIeI~7/ﬂ'79l J:%ﬂl’ﬁ'IE

FDH 27 JL (Root Complex)

oD N—= T8 TERFD
pcie->runBFM(PCIE::SeqRunUntilTrainingDone);

while(!pcie->waitBFMStatusChange(RC _Status));

pcie->isTrainingDone();

I BEMIC VO OEREDRIIT—avaBEE
Il (PCl Express 1.x <=> PCI Express 2.0)

) OEDAITLI—30FBEE
Il (7yFThL—=2%5 | oo —= /7)

Il o AT LFREEBA TR
pcie->writeCfgBFM(0x00FF2830,0x22,0,0,0);
pcie->sendTLP(1);

.. B&
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Thank you!

Big emulators come in small packages




