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Introduction

The requirements listed in this document are provided as an aid in designing and validating PCI Express Motherboards.  While reasonably complete, the checklist is not comprehensive.  This document is only a summary of most of the requirements of the PCI Express Base Specification, Revision 1.0a (PCI Express 1.0a).  In the case of discrepancy between this document and PCI Express 1.0a, PCI Express 1.0a governs.  PCI Express Motherboards must meet all of the requirements of PCI Express 1.0a whether or not those requirements are repeated in this document.

This checklist is also used as one of the requirements to qualify a PCI product for the Integrator’s List by creating a paper trail of testing for PCI compliance. Motherboard/system vendors, that want their products on the Integrator’s List, complete this checklist and submit it to the SIG or its agent.  Note that to be included on the Integrator’s List, motherboards must use PCIe silicon components that are also on the Integrator’s List.  The following section provides an area where motherboard/system vendors can indicate which compliant silicon is used in their product.

There is PCI Express functionality that is optional to implement.  Assertions for these optional features are included in this checklist.  If a product does not implement an optional feature, please write in an ‘NA’ response in either the ‘Yes’ or ‘No’ area.

System Board Product Information

	Date
	

	Vendor Name
	

	Vendor Street Address
	

	Vendor City, State, Zip
	

	Vendor Phone Number
	

	Vendor Contact, Title
	

	Vendor Email address
	

	Product Name
	

	Product Model Number
	

	Product Revision Level
	

	Product Description (form factor, number of addin slots, PCIe functions integrated on MB)


	


Note that as part of the requirement to be considered for the Integrator’s List, in addition to submitting this Motherboard Checklist,  vendors must also submit a passing checklist for PCIe components used in their motherboard (the motherboard vendor is responsible to either submit the applicable component checklist, or assure that the applicable component checklist is provided to the PCI-SIG by the component vendor, and provide a detailed reference to that component checklist below).  Use area below to indicate which components are used.

PCIe Components on motherboard: (list specific checklist information for applicable components as in table above: i.e., vendor name, vendor contact information, product name, model number, revision level, product description, date of checklist.)
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

Preferred listing on Integrators List

If this product (or products) qualifies for inclusion on the PCI Express Integrators List, please indicate in the area below how you would like the product(s) listed.

	Company
	Product
	Identifier
	Function

	
	
	
	

	
	
	
	


Motherboard Physical Layer Checklist


PHY.03.01#01
The bit rate clock source for transmitter and receiver must be +/- 300
Yes __ No __

 ppm or better.

PHY.03.01#02
If SSC is used, the data rate must be down-spread and modulated 
Yes __ No __

no more than 0.5% of the nominal data rate frequency.

PHY.03.01#03
If SSC is used, the modulation rate must not exceed the range of 30 
Yes __ No __

kHz - 33Khz.

PHY.03.01#05
An AC coupling capacitor in the range of 75-200 nF must be used on 
Yes __ No __

the transmitter side of each lane of a link.

PHY.03.01#06
The interconnect total capacitance to ground, independent of the AC 
Yes __ No __

coupling capacitance, must be 3nF or less.

PHY.03.03#04
The time between the jitter median and the maximum deviation from 
Yes __ No __

the median must be <= 60 ps (Ttx-eye-median-to-max-jitter)

PHY.03.03#08
The Lane-to-Lane output skew (Ltx-skew) must be <= 1300 ps (500 
Yes __ No __

ps + 2 UI) This is the static skew between any two Transmitter lanes 

within a single Link

PHY.03.04#04
The minimum receiver eye width (Trx-eye) must be >= 160 ps as 
Yes __ No __

measured using the Compliance Test and Measurement Load

PHY.03.04#06
The maximum time between the jitter median and maximum 
Yes __ No __

deviation from the median (Trx-eye-median-to-max-jitter) is <= 120 

ps as measured using the Compliance Test and Measurement Load

PHY.03.04#12
The receiver differential input peak to peak voltage (Vrx-diffp-p) must 
Yes __ No __

be between 175 mV and 1200 mV as measured using the 

Compliance Test and Measurement Load
Explanations:
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
Motherboard Electromechanical Checklist


EM.02#01
REFCLK-/REFCLK+ must be supplied by the system at each PCI 
Yes __ No __

Express connector

EM.02#02
The routing of each signal in a REFCLK pair must be well matched in 
Yes __ No __

length (<0.005 inch)

EM.02#03
REFCLK must meet the electrical specifications listed in section 
Yes __ No __

2.6.3 of the PCI Express Card Electromechanical Specification

EM.02#04
Power is stable for at least 100 ms (Tpvperl) prior to PERST# inactive
Yes __ No __

EM.02#05
REFCLK is stable for at least 100 us (Tperst-clk) prior to PERST# 
Yes __ No __

inactive

EM.02#06
When entering a power-managed state like S3, PERST# must be 
Yes __ No __

asserted in advance of power-off

EM.02#07
PERST# must meet the DC specifications listed in section 2.6.1 of 
Yes __ No __

the PCI Express Card Electromechanical Specification

EM.02#08
When PERST# is asserted it must remain active for a minimum of 
Yes __ No __

100 us (Tperst). If asserted, all PCI Express functions are held in 

reset.

EM.02#09
PERST# must be asserted within 500 ns (Tfail) of any supplied power
Yes __ No __

 going out of specification

EM.02#10
If supported, WAKE# and SMBus must meet the DC specifications 
Yes __ No __

listed in section 2.6.1 of the PCI Express Card Electromechanical 

Specification

EM.02#11
WAKE# is not PME# and should not be attached to the PCI-PME# 
Yes __ No __

interrupt. WAKE# causes power to be restored but must not directly 

cause an interrupt.

EM.02#12
Unpowered devices must provide protection against ""back 
Yes __ No __

powering"" the SMBus such that they meet leakage specifications in 

Section 3.1.2.1 of the SMBus Specification version 2.0

EM.02#13
Any add-in card or system board that supports wakeup functionality 
Yes __ No __

must implement the WAKE# signal in accordance with the PCI 

Express Base Specification and the PCI Express Card 

Electromechanical Specification

EM.02#15
Any terminations required by the Reference Clock must be on the 
Yes __ No __

system board

EM.02#16
Prior to entering S3/S4, devices must be placed into D3hot states 
Yes __ No __

with Links in L2 prior to any power transitions at the PCI Express slot. 

The main power and reference clock supplied to the PCI Express slot

 will then go inactive and stay inactive until a wakeup event.

EM.02#18
Any component implementing WAKE# must be designed such that: - 
Yes __ No __

unpowered WAKE# output circuits are not damaged if a voltage is 

applied to them form other powered ""wire-ORed"" sources of 

WAKE# - when power is removed from its WAKE# generation logic, 

the unpowered output does not present a low impedance path to 

ground or any other voltage

EM.02#19
PCI Express slots and components attached to the same WAKE# 
Yes __ No __

signal must use a common ground plane reference

EM.02#20
Split voltage power planes (+3.3Vaux vs. +3.3V) are required if 
Yes __ No __

+3.3Vaux is supplied to the connector(s)

EM.02#21
If WAKE# is supported on one PCI Express connector in a chassis, it 
Yes __ No __

must be supplied to all PCI Express connectors in that chassis

EM.02#22
The +3.3 Vaux voltage supply may be present even if the device is not
Yes __ No __

 enabled for wakeup events

EM.02#25
If SMBus is supported it must adhere to additional requirements found
Yes __ No __

 in Chapter 8 of the PCI Local Bus Specification, Rev. 2.3

EM.02#26
Each component must enter the initial active Link Training state (exit 
Yes __ No __

electrical idle) within 80 ms of the end of PERST#

EM.02#27
The WAKE# rise and fall time to reach a valid input level of the PM 
Yes __ No __

controller must be no more than 100 ns (Twkrf) Since WAKE# is an 

open-drain signal, the rise time is dependent on the total capacitance 

on the platform WAKE# line and the system board pull-up resistor.

EM.02#28
If the platform does not support SMBUS, there are pull-up resistors on
Yes __ No __

 SMBCLK and SMBDAT.

EM.02#29
If the platform does not support JTAG, the platform has pull-up 
Yes __ No __

resistors on the TMS, TDI, TCKand TRST# signals.

EM.04#01
All required power rails (+3.3V, +12V) are provided to each PCI 
Yes __ No __

Express connector in the system

EM.04#02
The +3.3Vaux rail is optional. If the +3.3Vaux rail is supplied, it must 
Yes __ No __

be supplied to all PCI Express add-in card connectors

EM.04#04
If the platform is wake enabled the +3.3Vaux rail must be supplied to 
Yes __ No __

all PCI Express add-in card connectors and be able to source 375 

mA per connector

EM.04#05
If the platform is non-wake enabled and provides the +3.3Vaux rail it 
Yes __ No __

must be able to source 20 mA per connector

EM.04#06
The 3.3V and 12V pins at each connector are bussed together and 
Yes __ No __

adequately decoupled (even if not delivering power)

EM.04#07
The power delivered to the PCI Express connectors must meet the 
Yes __ No __

specifications called out in Table 4-1* of the PCI Express Card 

Electromechanical Specification *Note: System boards designed in 

accordance with the 75W Power ECN must meet the additional 

power requirements

EM.04#09
System boards that support hot plug add-in cards shall limit voltage 
Yes __ No __

slew rate such that inrush to the cards doesn't exceed the maximum 

current specified in in Table 4-1 of the PCI Express Card 

Electromechanical Specification

EM.04#14
System boards must minimize jitter to within the values specified in 
Yes __ No __

Table 4-4 of Section 4.6.3 of the PCI Express Card 

Electromechanical Specification

EM.04#16
System boards must minimize the lane-to-lane skew to within 1.25 ns
Yes __ No __

 on all physical lanes as specified in Table 4-5 of Section 4.6.5 of the 

PCI Express Card Electromechanical Specification

EM.04#18
Trace lengths of a differential pair are matched to within 10 mils
Yes __ No __

EM.04#20
All lanes on all connectors meet the System Board Transmitter Path 
Yes __ No __

Compliance Eye Requirements specified in Table 4-8 of Section 4.7.3

 of the PCI Express Card Electromechanical Specification as 

measured after the connector with an ideal load

EM.04#22
Receivers on all lanes of all connectors meet the receiver sensitivity 
Yes __ No __

requirements as specified in the System board Card Minimum 

Receiver Path Sensitivity Requirements specified in Table 4-9 of 

Section 4.7.4 of the PCI Express Card Electromechanical Specification

EM.05#01
All PCI Express connectors must meet the pinout requirements 
Yes __ No __

defined in Section 5.1 of the PCI Express Card Electromechanical 

Specification

EM.05#02
All PCI Express connectors must meet the dimensional, electrical, 
Yes __ No __

environmental and other requirements as defined in Sections 5.2, 5.3 

and 5.4 of the PCI Express Card Electromechanical Specification

EM.06#02
System board meets the connector location and height restriction 
Yes __ No __

requirements as defined in Section 6.2 of the PCI Express Card 

Electromechanical Specification

EM.06#03
All PCI Express cards and slots must meet the interoperability 
Yes __ No __

requirements as defined in Section 6.3 of the PCI Express Card 

Electromechanical Specification
Explanations:
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
Motherboard BIOS Checklist


CFG.02.01#01
PCI configuration requests generated by the PCI 2.3 compatible 
Yes __ No __

mechanism must have all bits in the Extended Register Address field 

set to zero.

CFG.02.02#02
System firmware must correctly report the base address(A[63:28]) 
Yes __ No __

associated with each PCI Express Enhanced Configuration Address 

mapping range implemented on a system.

CFG.02.02#03
System firmware must not produce configuration requests which 
Yes __ No __

cross DWORD aligned boundaries (unless the firmware is specific to

 a system that automatically splits requests that cross DWORD 

boundaries)

CFG.02.03#02
System firmware must not produce configuration requests which use 
Yes __ No __

locked accesses.

DLL.02.01#03
System software must wait for at least 100ms from the end of a reset
Yes __ No __

 (cold/warm/hot) to issue configuration requests (Derived from 

Section 6.6 of Base Specification)

DLL.02.01#04
Root Complex and/or system software must wait for 1.0s(+50% / 0%)
Yes __ No __

 after a reset (cold/warm/reset) before determining that a device 

which fails to return a Successful Completion status for a valid 

Configuration request is a broken device (Derived from Section 6.6 of 

Base Specification)

PMG.05.01#01
A system must not set the Aux_En bit for a component to one unless 
Yes __ No __

it can provide the PMC requested amount of auxiliary power to the 

component when main power rails are removed. (This is true 

regardless of whether PME is enabled).

PMG.06.00#01
The length field must be reserved in all Power Management System 
Yes __ No __

Messages.

PMG.06.00#02
The attribute field must be all zeroes in all Power Management 
Yes __ No __

System Messages.

PMG.06.00#05
The traffic class field for all Power Management and System 
Yes __ No __

Messages must use the default class (TC0)

SYS.01.03#01
System firmware must enable legacy PME signaling by default.
Yes __ No __

SYS.01.03#02
When system firmware switches from legacy PME signaling to 
Yes __ No __

native, interrupt-based PME signaling it must not write to system 

available memory, I/O or to the configure space of any device.

SYS.01.04#01
PCI PME interrupts must not be lost by the system if routed directly to
Yes __ No __

 the root complex

SYS.03.03#09
Software must set Max_Read_Request_Size of a device to a value 
Yes __ No __

that does not exceed Max_Payload_Size for a device to be used with 

isochronous traffic.

SYS.05.01#02
PCI Express aware software must not use locked accesses.
Yes __ No __

SYS.05.03#01
Locked accesses are always limited to TC0/VC0.
Yes __ No __

SYS.06.00#04
Requests must not be issued until at least 100ms after the end of 
Yes __ No __

reset completion.

SYS.06.00#06
A root complex must allow(retry) at least one second before 
Yes __ No __

terminating an initial configuration request to a device as an 

unsupported request and treating it as a bad device.

SYS.06.00#07
Configuration requests sent to PCI or PCI-X segments behind a PCI 
Yes __ No __

Express / PCI/PCI-X bridge must honor the Trhfa parameter.

SYS.06.00#14
A system shall not initiate any PCI Express transactions until at least 
Yes __ No __

100 milliseconds after fundamental reset.

SYS.06.00#16
A system must not allow a ""bad"" (non-responsive) device to prevent 
Yes __ No __

other devices from being configured normally.

SYS.07.15#01
If the operating system provides native support for hot plug registers 
Yes __ No __

then firmware control must be disabled.

SYS.07.15#02
If a platform provides firmware control for hot plug registers it must 
Yes __ No __

provide a method called Operating System Hot Plug (OSHP).

SYS.07.15#03
After the OSHP method is executed (transferring control to the 
Yes __ No __

operating system) the platform firmware must not touch (read/write) 

any hot plug registers.

SYS.09.00#01
A system is responsible for correctly programming the Slot Power 
Yes __ No __

Limit Value and Scale fields of the Slot Capability registers of 

Downstream ports connected to an I/O expansion slot.

TXN.02.13#22
System software (including BIOS and operating system) needs to 
Yes __ No __

comprehend the remapping of legacy interrupts (INTx mechanism) in 

the entire topology of the system (including hierarchically connected 

Switches and subordinate PCI Express/PCI Bridges) to establish 

proper correlation between PCI Express device interrupt and 

associated interrupt resources in the system interrupt controller.
Explanations:
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
Motherboard System Architecture Checklist


SYS.01.01#04
Systems and switches must support PCI Express INTx emulation.
Yes __ No __

SYS.06.00#05
A system must guarantee that all software visible components be 
Yes __ No __

ready to receive configuration request within 100 ms of the end of 

Fundamental reset.
Explanations:
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
Motherboard Power Management Checklist


PMG.02.00#14
Platform reference clocks and platform main power must be on 
Yes __ No __

during L0, L0s, L1, and until the L2/L3 ready state is entered for 

compliant links in the system.

PMG.02.00#18
Platform main power and platform reference clocks must be off in L2 
Yes __ No __

and L3.

PMG.03.12#01
Systems that allow PME generation from D3-cold must provide 
Yes __ No __

auxiliary power to support Link reactivation when the main system 

power rails are off.

PMG.03.12#04
Systems that support wakeup functionality must support Wake# if 
Yes __ No __

they expose slots for any form factor that defines Wake#.

PMG.03.12#05
Systems that support wakeup functionality must support beacon 
Yes __ No __

unless they only expose slots that follow the PCI Express Card 

Electromechanical Specification or the Mini PCI Express Card 

Electromechanical Specification.
Explanations:
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
Motherboard PCB Design Recommendations
	Note:  These assertions are derived from the Intel PCI Express External Design Guide.  They’re thus only recommendations since they are derived from simulations and topologies that aren’t directly derived from the Base or CEM specifications.



PCB.01#01
Recommended Microstrip Trace Routing Guidelines*: Differential 
Yes __ No __

Impedance  4, 6 layer: 100 Ohms +/- 20%  8, 10 layer: 85 Ohms +/- 

20% Single ended Impedance  4, 6 layer: 60 Ohms +/- 15%  8, 10 

layer: 55 Ohms +/- 15% *targets do not apply to Mobile with 0.050 inch

 thick stackup which may be closer to 92 Ohms

PCB.01#02
Recommended Stripline Trace Routing Guidelines*: Differential 
Yes __ No __

Impedance  6 layer: 100 Ohms +/- 15%  8, 10 layer: 85 Ohms +/- 15%

 Single ended Impedance  6 layer: 60 Ohms +/- 15%  8, 10 layer: 55 

Ohms +/- 15% *targets do not apply to Mobile with 0.050 inch thick 

stackup which may be closer to 92 Ohms

PCB.01#03
Recommended Length matching Intra-pair: max 5 mil delta, matching 
Yes __ No __

maintained segment to segment, match at point of discontinuity, but 

avoid "tight bends"

PCB.01#04
Recommended Length matching Inter-pair: recommended to keep 
Yes __ No __

differences within 3 inches to minimize latency

PCB.01#05
Recommended for all differential signal pairs, maintain >= 20 mil trace
Yes __ No __

 edge to plane edge gap

PCB.01#06
Gnd referenced signals is recommended. Use stitching caps with 
Yes __ No __

PWR referenced signal traces.

PCB.01#07
Use Gnd stitching vias by signal layer vias for layer changes
Yes __ No __

PCB.01#08
Do not route over plane splits or voids. Allow no more than 1/2 trace 
Yes __ No __

width routed over via antipad

PCB.01#09
Via usage: Limit via useage to 4 vias per TX trace, 2 vias per RX trace 
Yes __ No __

(6 vias total, entire path). Limit of one via in each breakout area.

PCB.01#10
Recommended Via size: pad <= 25 mils, finished hole <= 14 mils
Yes __ No __

PCB.01#11
Bends: Match left/right turn bends where possible. No 90-degree 
Yes __ No __

bends or "tight" bend structures.

PCB.01#12
The reference clock signal pair should maintain the same reference 
Yes __ No __

plane for the entire routed length and should not cross any plane splits 

(breaks in the reference plane)

PCB.01#13
A minimum separation from the reference clock traces and other 
Yes __ No __

traces should be maintained. Assuming a trace width of 'w' no other 

trace or signal should be allowed within '3w'

PCB.01#14
The reference clock signal pair routing length should be minimized.
Yes __ No __

PCB.01#15
The reference clock signal pair via count should be minimized. As a 
Yes __ No __

rule of thumb, via count should not exceed four.

PCB.01#16
Reference clock terminating components should be placed as close 
Yes __ No __

as possible to their respective device, ideally within 100 mils of the 

clock/receiver component pin.

PCB.01#17
Match all segment lengths between differential pairs along the entire 
Yes __ No __

length of the pair.

PCB.01#18
Maintain constant line impedance along the routing path by keeping the
Yes __ No __

 same line width and line separation.

PCB.01#19
Avoid routing differential pairs adjacent to noisy signal lines or high 
Yes __ No __

speed switching devices such as clock chips.

PCB.01#20
Keep clock lines adequately separated from I/O lines.
Yes __ No __

PCB.01#21
Recommended reference clock differential pair spacing (clock to 
Yes __ No __

clock#) < = 11.25 mils.

PCB.01#22
Recommended reference clock trace spacing to other traces is >= 20 
Yes __ No __

mils.

PCB.01#23
Recommended reference clock line width >= 5 mils.
Yes __ No __

PCB.01#24
Recommended reference clock trace impedance:  Single ended: 50-
Yes __ No __

60 Ohms +/- 15%   Differential: 100 Ohms +/- 20%

PCB.01#25
Recommended PCI Express reference clock to PCI express 
Yes __ No __

reference clock length matching to within 25 mils

PCB.01#26
Unused PCI Express clock outputs (unpopulated down devices or 
Yes __ No __

unpopulated add-in card connectors) should be disabled to limit EMI 

radiation and possible signal reflections.

PCB.01#27
When routing the 100 Mhz differential clocks, do not divide the two 
Yes __ No __

halves of the clock pair between layers.

PCB.01#28
Decoupling Capacitors: Several PCB-mounted 0.1 to 1.0 uf capacitors
Yes __ No __

 should be placed near the PCI Express silicon on the sides of the 

package to which the PCI Express I/O buffers connect.

PCB.01#29
AC Coupling Capacitors: Do not use capacitor-packs (C-packs) for 
Yes __ No __

PCI Express AC coupling capacitor purposes.

PCB.01#30
AC Coupling Capacitors: The same package size and value of 
Yes __ No __

capacitor should be used for each signal in a differential pair.

PCB.01#31
AC Coupling Capacitors: Locate capacitors for coupled traces in a 
Yes __ No __

differential pair at the same location along the differential traces. Place 

them as close to each other as possible as allowed by DFM rules.

PCB.01#32
AC Coupling Capacitors: The "breakout" into and out of the capacitor 
Yes __ No __

mounting pads should be symmetrical for both signal lines in a 

differential pair.

PCB.01#33
Test points and probing structures should not introduce stubs on the 
Yes __ No __

differential pairs.
Explanations:
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
2
12

