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PCIEXpress

e PCI Bus, PCI-X Bus
o PCI Bus

PCI Bus Board



PCIEXpress

« PCI Bus

— PCI Bus : 32bit width parallel bus,
Operation Frequency 33MHz(max.)

— PCI Bus Ver2.1:64bit width parallel bus,
Operation Frequency 66MHz(max.)

— PCI-X : Operation Frequency
133MHz(max.), 533MHz(max.)



PCIEXpress

Serial Link
2.5Gbhit/sec.
Link

= LVDS(Low Voltage
Differential Signaling;
) High Speed Serial Link



Lane

PCIEXpress

-1, 2,4, 8, 16 & 32 Lane

— 1 Lane

— 1 Lane

2.5Gbps(approx. 312.5MBps)

1.6Gbps(approx. 200MBps)



PCIExpress Market Trend

e 2003 12 Compliance Test

— Chipsets: Intel, ATI, nVidia

— Motherboards:Dell, Intel, HPQ

— PC Accessories:Ample Communication,
Philips

— IP:IBM, Genesys, GDA, Marvell,
Mentor/Altera, Synopsys, Xilinx



PCIExpress Market Trend

- T&M:CATC, Vmetro, Agilent, Lecroy,
Tektronix, etc.

— Other:Broadcom, Emulex, NEC, QLogic,
TI

 PCIEXpress Developers Network


http://www.intel.com/technology/pciexpress/devnet/
http://www.intel.com/technology/pciexpress/devnet/
http://www.intel.com/technology/pciexpress/devnet/
http://www.intel.com/technology/pciexpress/devnet/

PCIExpress Market Trend

2004 Server & Desktop
2H2004 Notebook PC

Graphics Vendors & LAN card
PCIExpress Add-in Card

2004 ExpressCard Solution
2004 Storage Bridge solution
2004 Advanced Switching(AS)



Advanced Switching(AS)
PCIEXpress

Pier-to-Pier

— http://www.xilinx.com/systemio/as/inde
X.htm



ExpressCard

« PCIEXpress PC Card
module

« PCMCIA

EipressCaml A



http://www.pcmcia.org/

Market Trend

e NEC

 PCIEXpress Bridge IC & Switch
IC

PCIl Express™ ASSP Application Specific
Standard Product: PCI Express™
PCI-X™ IC PCI Express™
IC 2
IC IC 2003

2004 1


http://www.necel.com/ja/news/archive/0309/1601.html

Market Trend

—TI PCIl Express PHY

2004 IDF Spring TI
PCIl Express 1.0a

— http://www.tij.co.jp/news/sc/2004/scj__
04 013.htm



PClIEXpress Development
Tools

« CATC,; Computer Access Technology
Corp.

e Serial Bus Protocol Analzyer’'s Expert
—USB2.0, IEEE1394, Bluetooth v1.1 & 1.2

— InfiniBand x1 & x4, Fibre Channel
1/2Gbps

— Serial ATA 1.5/3.0Gbps
— Serial Attached SCSI 1.5/3.0Gbps

~ % Enabling Global Connectivity
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PCIlEXxpress Protocol
Analzyer

PETracer x1
UPAS2500H

PCIEXxpress x1 slot
Interposer

USB2.0 HS upload

512MB(max.)
recording buffer

External Breakout
board



PETracer ML

UPAS10000

X1, X2, X4 bi-
directional, X8 uni-
directional

Two PETracer ML
for full bi-

directional x8 link
speed

1GB(max.)
recording buffer




Slot Interposer Setup

Windows PC
(Host Computer)

e T — -

Interposer

CATC PETracer ML Base Platform

PCI Express Connector



Mid-Bus Probe

e Support x1, x4, x8
Lane widths




Mid-bus probe Setup

« Mid-bus Probe

— Standardized probe footprint incorporated in PC| Express
design (chip-to-chip, chip-to-slot)

— Cleanest implementation for non-intrusive probing

— Design needs to incorporate mid-bus probe footprint

bt e o

Mid-bus Probe POD Mid-bus Probe

Component A

Camponent B

Base Platform



PETrainer Exerciser

UPAS10000 platform base
X1 & x4 lane widths

Traffic source file size :
2GB(max.)

Exerciser mode & User
Interface

— Script level traffic generation
— Manual Error Injection

— Stress Testing
Programmable Physical Layer

Programmable Data Link
Layer




PETrainer Endpoint

Windows PC

PETracer | ERiS

PETrainer

.| Interposer
Motherboard



PETrainer Host Emulation

Windows PC

PETracer '7-*":“ '

PETrainer

e

Host Emulation
Platform



PCIEXpress Protocol Layer

e 3
— Transaction Layer
— Link Layer
— Physical Layer

F A IRFRA




CATC Trace: Transaction
Layer

" Split Tra ~ CfgRd1
0 g 00:00101 001:02:3
CompleterlD DevicelD Register
004:05:6 004:05:6 0x00C
Statue Bytes Transferred Time Delta
272.000 ns
Spllt Tra CfgRd1
00:00101 001:02:3
CompleterlD DevicelD Register
004:05:6 004:05:6 0x034
Status Bytes Transferred Time Delta
SC 272.000 ns




CATC Trace; Link Layer

Device|D Feqgister Status Eytes Transferred
004:05:6 Ox00C sC

Link Tra 5 TLF CfgRd1 Tag
0 13 0000101 001:02:3 15

DevicelD Feqgister || 1st BE ECRC
004056 Ox00C 1111 OxC2B82FD 0 FPacket #1

Time Delta

Link Tra TLP || ol CplD Tag
1 23 P 10:01010 001:02:3 15
Completer|D Status ECM | Byte Cnt | Linr Addr | BsliSIRRgEER R
Q04056 sC 0 4 (w00

Master Latency Timer Cache Line Size ECRC
(00 OxFF xBESASEA T

Time Delta




CATC Trace:; Packet

oplit Tra

Requester|D CompleterlD DevicelD Register otatus
a0:00101 001:02:3 004:05:6 a a a04:05:6 Ox00C =

Bytes Transferred

Link Tra o TLF ReqguesterlD | Tag DevicelD Register|| 15t BE
1] " 13 00:00101 a01:02:3 15 004:05:6 Ox00C 1111
ECRC Explicit ACHK

OxC2B52F D1 a Packet #1

Facket I TLF FeguesterlD | Tag DevicelD Register || 1st BE
a : 00:00101 001:02:3 15 004.05:6 Ox00C 1111

13
ECRC LCRC Time Delta Time Stamp
OxC2BE2FDN 0xE7OFEZFS 95.000 ns | 0000 . 000 000 000 =

Facket e || DLLP ACK AckMak_Seg Mum || CRC 16 | (A0 RE]E Time Stamp

1 13 OxSECA || 32.000 ns | 0000 . 000 000 095 =
R TP | Col CplD RequesterdD [Tag || CompleterdD otatus BCH
= o p 10-010410 T T 15 I'II'Iﬂ-IDE:E SC |:|

This message was sent in the upstream direction of the PCI Express link
ECRC
OxBEA9E.1 0

Byte Cnf dowards root complex)
4 | 0x00 [[0x00[  OxO1 0x00 0xFF

Explicit ACK




CATC Trace; x4 Link
Training

Time Delta Time Stamp
AA0000ns | 0000 129472 104 5

I Packet A B C D Time Stamp
2 0 0 0 0 0.000ns | 0000 129472 544 5
Facket . . COM  Link Lane M _FTS Training Control
3 = FAD|FAD 1] o0oo
FAD|FAD 1] 0000
FAD|FAD 0 onoo
FAD|FAD ] oooo

D1020102010201020102 01020102 D102 D102 D10.2 1| 0.000 ns

D1020102010201020102 01020102 0102 D102 D102
D102010201020102 010201020102 0102 D102 D102
D10201020102010 2010201020102 0102 D102 D10.2

Time Stamp
0000 129472544 5




 PCI Express System Architecture
« EDN.com Japan, “PCIl Express
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