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PCI Compliance Checklist

Revision 2.2

9908.15
Revisions

Rev. No.
Description

0.4
a) Divided into three sections. One each for components, expansion cards and motherboards.
b) Added multi-functional checks.

1.0
a) Added note 4 to Turnaround Cycle table.
b) Added PAR and PAR64 to Turnaround Cycle table.
c) Corrected 64 bit support for error detection and reporting.

1.1
Added changes from PCI SIG review.

2.0
Revamped as a compliance checklist.

2.0A
Change ME7 and ME8 from "assertion" to "de-assertion".

2.0B
Added mechanical sections and made various revisions/typo corrections.

2.1 Updated to include all 2.1 information.

2.2 Updated to include Revision 2.2 changes.

Introduction

This is a checklist to help in design reviews of ASICs, Components, Motherboards, Expansion Cards and Systems to check their compliance with PCI Local Bus Specification, Revision 2.2.

This checklist is also used to qualify a PCI product for the System Integrator List by creating a paper trail of testing for PCI compliance. Component, Expansion Card and Motherboard vendors complete the appropriate section and forward it to their customers. Motherboard, Expansion Card and System vendors, that want their products on the System Integrator List, complete their sections and submit the entire checklist to the SIG or its agent.

A vendor who has already written and run a set of tests that are equivalent of those described in the scenario appendix should complete the checklist based on result of existing tests. A vendor who has not tested all cases in the checklist is expected to run additional tests.

The checklist is divided, according to vendor responsibility, into the following sections:

Components

Motherboards

Expansion Cards

Systems

BIOS

NOTE: Each individual N/A checked in any section of this checklist requires an explanation at the end of the respective section.  Sections that are checked as N/A do not require explanations.
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Motherboards

Motherboard 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, PCI functions integrated on MB)




Motherboard Electrical Checklist

This checklist applies to the following Motherboard/Manufacturer:
__________________________

ME1.
All bussed PCI signals are driven by compliant components? 
yes ___  no___

ME1a.
CLK cycle time is 30 ns minimum for 33 Mhz PCI, 15 ns to 30 ns for 66 Mhz PCI?
yes ___  no___

ME2.
CLK skew between any two receivers in the system is less than 2 nS for 33 Mhz PCI, 1 nS for 66 Mhz PCI? 
yes ___  no___

ME3.
CLK is delivered to all components with at least 12nS of high/low time for 33 Mhz PCI, 6 nS for 66 Mhz PCI? 
yes ___  no___

ME4.
(5V signaling) Peak-to-peak CLK swing is at least 2V (0.4V to 2.4V)? 
yes ___  na___

ME5.
(3.3V signaling) P-t-p CLK swing is at least 0.4Vcc (0.2Vcc to 0.6Vcc)? 
yes ___  na___

ME6.
Both edges of RST# are monotonic through the switching range? 
yes ___  no___

ME7.
Power is stable for at least 1 mS prior to RST# de-assertion? 
yes ___  no___

ME8.
CLK is stable for at least 100uS prior to RST# de-assertion? 
yes ___  no___

ME9.
RST# is asserted within 500nS after either 5V or 3.3V rails go out of tolerance by more than 500mV?
yes ___  no___

ME10.
RST# is asserted within 100nS after the 5V supply falls below the 3.3V rail by more than 300mV?
yes ___  no___

ME10a
Bus remains in an idle state for at least 5 clocks after the deassertion of RST# and before a device sees the first assertion of FRAME#. (4.3.2)
yes ___  no___

ME11.
REQ64# and ACK64# are pulled high at all components/slots that are NOT connected to the 64-bit data path, and are never driven low?
yes ___  no___

ME12.
The following signals are pulled up with a resistor of the correct value: FRAME#, TRDY#, IRDY#, DEVSEL#, STOP#, SERR#, PERR#, LOCK#?
yes ___  no___

ME13.
REQ64# and ACK64# are individually pulled up at each 32 bit connector??
yes ___  no___

ME14.
Tprop from any driver (PCI compliant) to any receiver is less than or equal to Tcyc-(Tval+Tskew+Tsu), which evaluates to 10 nS for Tcyc = 30 ns in 33 Mhz PCI, and 5 ns for Tcyc = 15 ns in 66 Mhz PCI?
 proven through:  ___ simulation, ___ measurement, ___ other:___________
yes ___  no___

Motherboards with PCI Connectors
No connectors on Motherboard, this section is   NA___

ME15.
All four power rails (+5V, +3.3V, +12V, -12V) are provided to each PCI connector in the system?  
yes ___  no___

ME15a 
All GND connections are provided to each PCI connector in the system?
yes ___  no___

ME16.
The 3.3V pins at each connector are bussed together and adequately decoupled (even if not delivering power)?
yes ___  no___

ME17.
PCI Connector pinout matches specification?
yes ___  no___

ME18.
The connector I/O voltage pins and keys match the signaling (5V or 3.3V) on motherboard?
yes ___  no___

ME19.
PRSNT1# and PRSNT2# are individually decoupled to ground?
yes ___  no___

ME20
All RESERVED pins are no connects and are NOT bussed together?
yes ___  no___

ME21
Motherboard uses

5V signaling:

3.3V signaling:
yes ___  no___

yes ___  no___

Motherboards with 64-bit data path
Motherboard is 32-bit only, this section is        NA___

ME20.
REQ64# is asserted low, during RST#, to all components/slots that are connected to the 64-bit data path?
yes ___  no___

ME21.
AD[63::32], C/BE[7::4]#, and PAR64 are pulled up through a resistor?
yes ___  no___

ME22.
REQ64# and ACK64# are bussed to all 64-bit components and connectors and pulled up with a resistor of the proper value?


Motherboards with 66 Mhz PCI
Motherboard is 33 Mhz only, this section is        NA___

ME23.
M66EN signal is bussed to all 66 Mhz PCI connectors (pin 49, side B) and planar-only 66 Mhz PCI components that include the M66EN pin?
yes ___  no___

ME24.
M66EN signal is connected to a single pullup resistor to Vcc?
yes ___  no___

ME25.
M66EN signal is connected to the PCI Clock generator circuitry, and that circuitry generates the appropriate clock for the segment (33 to 66 Mhz if M66EN is asserted, 0 to 33 Mhz if M66EN is deasserted)?
yes ___  no___

ME26.
Motherboard connectors are keyed for 3.3V signaling environment?
yes ___  no___

Explanations:
___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

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


BIOS Checklist

PC-AT System BIOS   (Systems that are not PC-AT compatible may mark this section N/A ____)
BI1.
Are the functions defined in the PCI BIOS Specification Rev 2.1 implemented in the system BIOS?
yes ___  no___

BI2.
Are both 16-bit and 32-bit functions implemented?
yes ___  no___

BI3.
Is the BIOS 32 Directory Service (as defined in the BIOS Specification) fully implemented?
yes ___  no___

BI4.
Does the POST portion of the system BIOS fully configure PCI devices to be conflict free?
yes ___  no___

BI5.
Does the POST portion recognize and configure multifunction PCI devices?
yes ___  no___

BI6.
Does POST code handle multiple images in an expansion ROM?
yes ___  no___

BI7.
Are PCI Expansion ROM images properly relocated?
yes ___  no___

BI7.
Is the memory area where an expansion ROM image was placed left writeable while the INIT function is called?
yes ___  no___

BI9.
Is the memory area where expansion ROMs were relocated set to read-only before system boot?
yes ___  no___

BI10.
Is the selected VGA device’s expansion ROM code relocated to address 0C0000h?
yes ___  no___

BI11.
Are the proper parameters passed to expansion ROM INIT functions?  ([AH]=bus number, [AL]=device/function number)
yes ___  no___

BI12.
Is the runtime size checked after calling the INIT function?
yes ___  no___

BI13.
Does the PCIDIAG test run successfully?
yes ___  no___

BI14.
Does the PCIPOST test run successfully?
yes ___  no___

BI15.
Does the PCIEXP test run successfully?
yes ___  no___

Expansion Cards

Expansion Card 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 (brief description of product function)




Note that Expansion Cards must contain compliant components in order to have a passing checklist.  Use item EE1 (on following page) to indicate which component is used.

Expansion Card Electrical Checklist

This checklist applies to the following Expansion Card/Manufacturer:
________________________

EE1.
All bused PCI signals are driven by a compliant component? 
yes ___  no___


Compliant Component Identification:  


EE2.
PRSNT[1:2]# are connected to show correct power consumption? 
yes ___  no___

EE3.
JTAG continuity is maintained (TDI connected to TDO if unused)? 
yes ___  no___

EE4.
The PCI edge finger matches the connector pinout specification?
yes ___  no___

EE5.
The edge connector key correctly reflects the signaling supported?

5V signaling is supported:

3.3V signaling is supported
yes ___  no___

yes ___  no___

yes ___  no___

EE6.
Universal boards correctly bus the I/O power pins to the component?
yes ___  na___

EE7.
All +3.3V, unused +5V, and +V I/O pins are present and decoupled?
yes ___  no___

EE7a.
All GND fingers are provided and are bussed together?
yes ___  no___

EE8.
All 32-bit interface signals are less than 1.5", connector to component?
yes ___  no___

EE9.
All 64-bit interface signals are less than 2", connector to component?
yes ___  na___

EE10.
The CLK trace is 2.5" +/- 0.1", and routes to only one load?
Note:  all inch measurements (EE8 to EE10) begin at the top of the edge finger
yes ___  no___

EE11.
Bussed PCI signal traces have a characteristic impedance between 60 and 100 Ohms, and a trace velocity between 150 and 190 pS/inch?
yes ___  no___

EE12.
All bussed signals contain no more than ONE 10pF (max) load?
yes ___  no___

EE13. 
All RESERVED fingers are no-connect and are NOT bussed together? 
yes ___  no___

66 MHz capable Expansion Cards
Expansion Card is 33 MHz only, this section is        NA___

EE14.
M66EN finger (pin 49, side B) is either an input or a no-connect?
yes ___  no___

EE15
Card runs as 33 Mhz PCI Card if M66EN is deasserted?
yes ___  no___

EE16.
Card fingers are keyed for Universal or 3.3V signaling environment (not 5V-only)?
yes ___  no___

Explanations:
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

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

Option ROMs  (If there is no option ROM on card, this section can be marked N/A ___).

OR1.
Does the option ROM have the proper layout as defined in section 6.3?
yes ___  no ___

OR2.
Is the PCI Data Structure present in all ROM images?
yes ___  no ___

OR3.
Does the last ROM image have bit 7 set in the Indicator field of the PCI Data Structure?
yes ___  no ___

OR4.
If PC-AT compatible and if the ROM image needs less code at runtime than at initialization, does the INIT function update the length field (offset 02h) to indicate the smaller size?
yes ___  no ___

OR5.
If PC-AT compatible and the ROM INIT function determines that ROM code is not needed (e.g. SCSI adapter with no drives connected) does the code update the length field (offset 02h) to zero so that space is reclaimed?
yes ___  no ___

OR6.
If PC-AT compatible, does the ROM code use PCI BIOS function exclusively for accessing PCI Configuration Space?  (i.e.; the code should not use hardware mechanisms for accessing configuration space).
yes ___  no ___

OR7.
Is the Option ROM mapped into memory using the Expansion ROM Base Address register? (i.e.; the Option ROM does not do a hardwired decode).
yes ___  no ___

OR8.
The Option ROM device does not place a second load on any PCI AD lines.
yes ___  no ___

Explanations:
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
PCI Short & Long Adapter Card Mechanical Checklist

EM1.
Component height requirements (a. and b. are required)



a. Verify no component is higher than 14.48mm (0.570”) on the component side (Side B).
yes ___  no ___


b. Verify no component is higher than 2.67mm (0.105”) on the back side (Side A).
yes ___  no ___

EM2.
Component free areas requirements (a. and b. are required).



a.  Verify no components or leads are within the Component Free Area as specified in Figures 5-1 and 5-2.
yes ___  no ___


b.  Verify no components or leads are within 5.08mm (0.2”) of the back side (Side A), bracket-end edge of the card in order to provide clearance for the MCA bracket.
yes ___  no ___

EM3.
Card dimensions (a. and c. or b. and c. are required).



a.  For a long adapter card, verify the length of the card is 312mm ± 0.127mm (12.283” ± 0.005”).
yes ___  no ___  n/a___


b.  For a short adapter card, verify the length of the card is no longer than 175.9mm (6.88”).
yes ___  no ___  n/a___


Verify the maximum height of the adapter card is 106.807mm (4.205”).
yes ___  no ___


Note:  Card lengths between the short and long card dimensions require a mechanical extender to be compliant.


EM4.
Verify the adapter’s card-edge is beveled as specified in Figure 5-7.
yes ___  no ___

EM5.
Verify the thickness of the card (including edge connector contact plating) is 1.57mm ± 0.20mm (0.062” ± 0.008”).
yes ___  no ___

EM6.
Verify there is a mounting hole, for the bracket, near the top edge of the card.  Or have ample mechanical relief to guarantee adequate contact with the back panel.
yes ___  no ___

EM7.
Verify the bracket is rigidly fixed to the card assembly (i.e., prevent the bottom of the bracket from swing back and forth).
yes ___  no ___

EM8.
ISA retainer requirements (a. and b. are required for ISA/EISA long adapter cards only).



a.  Verify the ISA retainer is supplied.



b.  Verify the dimensions of the ISA retainer is as specified.


EM9.
Verify the dimensions of the adapter’s card-edge connector meets the specifications detailed in Figures 5-26 through 5-31 for the particular type of adapter card (i.e., 5V, 3.3V or universal, and 32 or 64-bit).
yes ___  no ___

EM10.
Card-edge connector specifications (a., b. and c. are required).



a.  Verify the card-edge connector contacts meet the dimensions in Figure 5-32.
yes ___  no ___


b.  Verify that all card-edge connector contacts are present.
yes ___  no ___


c.  Verify that all card-edge connector contacts are gold plated
yes ___  no ___

EM11.
ISA/EISA and MCA interchangeability requirements (a. or b. is required).



a.  Verify that both the ISA/EISA and MCA brackets attach properly to the adapter card.
yes ___  no ___






b.  If only one mounting kit is provided, verify that provisions have been made to supply the other mounting kit on request (e.g., different part ordering number or mail-in coupon).
yes ___  no ___


Note:  Non-removable fasteners are non-compliant (e.g. rivets).


EM12
Verify the I/O connectors on PCI card are within the recommended envelope shown in Figure 5-14 of the PCI Specification.
yes ___  no ___

Note: All dimensions, figure and table numbers referred to above are referenced to Section 5, Mechanical Specification, of the PCI Local Bus Specification Revision 2.2, June 30, 1995.

PCI Variable Short Adapter Card Mechanical Checklist

VM1.
Component height requirements (a. and b. are required)



a. Verify no component is higher than 14.48mm (0.570”) on the component side (Side B).
yes ___  no ___


b. Verify no component is higher than 2.67mm (0.105”) on the back side (Side A).
yes ___  no ___

VM2.
Component free areas requirements (a. and b. are required).



a. Verify no components or leads are within the Component Free Area as specified on page 121.
yes ___  no ___


b. Verify no components or leads are within 5.08mm (0.2”) of the back side (Side A), bracket-end edge of the card in order to provide clearance for the MCA bracket.
yes ___  no ___

VM3.
Card dimensions (a. and c. or b. and c. are required).



a. For a 32-bit adapter card, verify the length of the card is between 119.91mm ± 0.127mm (4.721” ± 0.005”) and 167.64mm ± 0.127mm (6.6” ± 0.005”).
yes ___  no ___  n/a___


b. For a 64-bit adapter card, verify the length of the card is between 163.09mm ± 0.127mm (6.421” ± 0.005”) and 167.64mm ± 0.127mm (6.6” ± 0.005”).
yes ___  no ___  n/a___


c. Verify the height of the adapter card is between 36.07mm ± 0.127mm (1.42” ± 0.005”) and 106.68mm ± 0.127mm (4.2” ± 0.005”).
yes ___  no ___

VM4.
Verify the adapter’s card-edge is beveled as specified in Figure 5-7.
yes ___  no ___

VM5.
Verify the thickness of the card (including edge connector contact plating) is 1.57mm ± 0.20mm (0.062” ± 0.008”).
yes ___  no ___

VM6.
Verify there is ample mechanical relief to guarantee adequate contact between the bracket and the back panel.
yes ___  no ___

VM7.
Verify the bracket is rigidly fixed to the card assembly (i.e., prevent the bottom of the bracket from swinging back and forth).
yes ___  no ___

VM8.
Verify the dimensions of the adapter’s card-edge connector meets the specifications detailed in Figures 5-26 through 5-31 for the particular type of adapter card (i.e., 5V, 3.3V or universal, and 32 or 64-bit).
yes ___  no ___

VM9.
Card-edge connector specifications (a., and b. are required).



a.  Verify the card-edge connector contacts meet the dimensions in Figure 5-32.
yes ___  no ___






b.  Verify that all card-edge connector contacts are gold plated
yes ___  no ___

VM10.
ISA/EISA and MCA interchangeability requirements (a. or b. is required).



a.  Verify that both the ISA/EISA and MCA brackets attaches properly to the adapter card.
yes ___  no ___






b.  If only one mounting kit is provided, verify that provisions have been made to supply the other mounting kit on request (e.g., different part ordering number or mail-in coupon).
yes ___  no ___


Note:  Non-removable fasteners are non-compliant (e.g. rivets).


Note: All dimensions, figure and table numbers referred to above are referenced to Section 5, Mechanical Specification, of the PCI Local Bus Specification Revision 2.2, December 18, 1998.

System 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 (brief description of product type (notebook, consumer, business, server), and number of slots)




System Mechanical Checklist

SM1.
Verify the system uses a connector that meets the requirements of paragraph 5.2.1 and its sub-paragraphs of the PCI Specification.  
yes ___  no ___

SM2.
Verify the correct connector type is used for the signaling voltage supplied to the connector (i.e., 3.3V and 5V).
yes ___  no ___

SM3.
For PCI slots that support short adapter cards, verify no component exceeds the height restrictions as specified in the Short Card Restricted Component Height areas adjacent to the PCI connector in Figures 5-33 through 5-35.
yes ___  no ___

SM4.
For PCI slots that support short adapter cards, verify no component exceeds the height restrictions as specified in the Short Card Restricted Component Height areas adjacent to the PCI connector in Figures 5-33 through 5-35.
yes ___  no ___

SM5.
For PCI slots that support long adapter cards, verify no component exceeds the height restrictions as specified in the Long Card Restricted Component Height areas adjacent to the PCI connector in Figures 5-33 through 5-35.
yes ___  no ___

SM6.
For PCI systems that support ISA/EISA-type adapter slots: 



Verify that PCI compliant adapter cards, from five different manufacturers, are easily installed, are totally seated in the PCI connector and have properly aligned ISA bracket screw holes in all PCI ISA/EISA-type adapter slots of the system without deformation to the back panel or the mounting bracket.
yes ___  no ___  n/a ___

SM7.
For PCI systems that support MCA-type adapter slots:



Verify that PCI compliant adapter cards, from five different manufacturers, are easily installed, are totally seated in the PCI connector and have properly aligned MCA thumb screw slots in all PCI MCA-type adapter slots of the system without deformation to the back panel.
yes ___  no ___  n/a ___

SM8
Verify the system conforms to the I/O window opening size specified in Figures 5-1, 5-2, and 5-14 of the PCI specification.
yes ___  no ___

Note: All dimensions, figure and table numbers referred to above are referenced to Section 5, Mechanical Specification, of the PCI Local Bus Specification Revision 2.2, December 18, 1998.

Components

Component 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


Component Description (brief description of function provided by component)




Component Electrical Checklist

This checklist applies to the following Component/Manufacturer:
______________________________

All items were verified over the following range of junction temperatures:
_____ min  _____ max

OR

All items were verified over the following range of CASE  temperatures:
_____ min  _____ max

5V Signaling

CE1.
Component supports 5V signaling environment?
yes ___  na___


NOTE:  if "na", skip to section "3.3V Signaling" below.


CE2.
Component operates over voltage range 5V +/- 5% ?

Note:  "na" allowed for components that support 5V

signaling, but draw power from a supply other than Vcc 5V.

(see PCI Spec 2.2 page 114; footnote)
na___ yes ___  no___ 

CE3.
Voltages between 2.0V and Vcc+0.5V are recognized as logic high?
yes ___  no___

CE4.
Voltages between -0.5V and 0.8V are recognized as logic low?
yes ___  no___

CE5.
All inputs sink less than 70uA when pulled to 2.7V DC?
yes ___  no___

CE6.
All inputs source less than 70uA when pulled to 0.5V DC?
yes ___  no___

CE7.
All outputs drive to 2.4V (min) in the high state while sourcing 2mA?
yes ___  no___

CE8.
All outputs drive to 0.55V (max) in the low state, sinking 3 or 6*mA?
*note:  6 mA required on FRAME#, TRDY#, IRDY#, DEVSEL#, STOP#, SERR#, PERR#, and when used, LOCK#, AD[63::32], C/BE[7::4]#, PAR64, REQ64#, ACK64#.
yes ___  no___

CE9.
Outputs source at least 44mA at 1.4V in the high state?
 proven at:  ___ Vcc= min, ___  process=worst/slow, ___ junction temp=_____ (max) by:  ___  SPICE simulation, ___ device characterization, ___ other:________________ note:  applies to all outputs except REQ#, GNT#, CLK, RST#, and SERR#
yes ___  no___

CE10.
Outputs source no more than 142mA at 3.1V in the high state?
proven at:  ___ Vcc=max, ___  process=best/fast, ___ junction temp=______ (min)
by:  ___  SPICE simulation, ___ device characterization, ___ other:________________ note:  applies to all outputs except REQ#, GNT#, CLK, RST#, and SERR#
yes ___  no___

CE11.
Outputs sink at least 95mA at 2.2V in the low state?
 proven at:  ___ Vcc=max, ___  process=worst/slow, ___ junction temp=______ (max) by:  ___  SPICE simulation, ___ device characterization, ___ other: _______________ note:  applies to all outputs except REQ#, GNT#, CLK, and RST#
yes ___  no___

CE12.
Outputs sink no more than 206mA at 0.71V in the low state?
 proven at:  ___ Vcc=max, ___  process=best/fast, ___ junction temp=______ (min)
 by:  ___  SPICE simulation, ___ device characterization, ___ other:________________ note:  applies to all outputs except REQ#, GNT#, CLK, and RST#
yes ___  no___

CE13.
REQ#, GNT# outputs source at least 22mA at 1.4V in the high state?
 proven at:  ___ Vcc=min, ___  process=worst/slow, ___  junction temp=______ (max) by:  ___  SPICE simulation, ___ device characterization, ___ other:________________
yes ___  no___

CE14.
REQ#, GNT# outputs sink at least 47mA at 2.2V in the low state?
 proven at:  ___ Vcc=max, ___  process=worst/slow, ___  junction temp=_____ (max) by:  ___  SPICE simulation, ___ device characterization, ___ other:_______________
na ___ yes ___  no___

CE15.
Clamps on all signals source at least 25mA at -1V, and 91mA at -2V?

proven by:  ___  SPICE simulation, ___ device characterization, other:_____________
na ___ yes ___  no___

CE16.
Unloaded rise times are no lower than 1 V/nS between 0.4 and 2.4V? 
The unloaded maximum rise time is:  ____ V/nS (measured at pin)
yes ___  no___

CE17.
Unloaded fall times are no lower than 1 V/nS between 2.4 and 0.4V? 
The unloaded maximum fall time is: _____ V/nS (measured at pin)
yes ___  no___

3.3V Signaling

CE18.
Component supports 3.3V signaling environment?
 NOTE:  if "na", skip to section "Loading and Device Protection" below.
yes ___  na___





CE19.
Component operates over voltage range 3.3V +/- 0.3V?
yes ___  no___

CE20.
Voltages between 0. 5Vcc and Vcc+0.5V are recognized as logic high?
yes ___  no___

CE21.
Voltages between -0.5V and 0.3Vcc are recognized as logic low?
yes ___  no___

CE22.
All inputs sink/source less than 10uA at any voltage from 0V to Vcc?
yes ___  no___

CE23.
All outputs drive to 0.9Vcc (min) in the high state while sourcing 500uA?
yes ___  no___

CE24.
All outputs drive to 0.1Vcc (max) in the low state, sinking 1500uA?
yes ___  no___

CE25.
Outputs source at least 36mA at 0.9V in the high state? 
proven at:  ___ Vcc=3.0V, ___  process=worst/slow, ___ junction temp=______ (max) by:  ___  SPICE simulation, ___ device characterization, other: ________________ note:  applies to all outputs except REQ#, GNT#, CLK, RST#, and SERR#
yes ___  no___

CE26.
Outputs source no more than 115mA at 2.5V in the high state? 
proven at:  ___ Vcc=3.6V, ___  process=best/fast, ___ junction temp=______ (min)
 by:  ___  SPICE simulation, ___ device characterization, other: ________________ note:  applies to all outputs except REQ#, GNT#, CLK, RST#, and SERR#
yes ___  no___

CE27.
Outputs sink at least 48mA at 1.8V in the low state?
 proven at:  ___ Vcc=3.0V, ___  process=worst/slow, ___ junction temp=____ (max)
 by:  ___  SPICE simulation, ___ device characterization, other: ________________ note:  applies to all outputs except REQ#, GNT#, CLK, and RST#
yes ___  no___

CE28.
Outputs sink no more than 137mA at 0.65V in the low state?
 proven at:  ___ Vcc=3.6V, ___  process=best/fast, ___ junction temp=______ (min) 
by:  ___  SPICE simulation, ___ device characterization, other: ________________ note:  applies to all outputs except REQ#, GNT#, CLK, and RST#
yes ___  no___

CE29.
REQ#, GNT# outputs source at least 18mA at 0.9V in the high state?
 proven at:  ___ Vcc=3.0V, ___  process=worst/slow, ___ junction temp=______ (max) by:  ___  SPICE simulation, ___ device characterization, other: ________________
yes ___  no___

CE30.
REQ#, GNT# outputs sink at least 24mA at 1.8V in the low state?
 proven at:  ___ Vcc=3.0V, ___  process=worst/slow, ___ junction temp=____ (max) 
by:  ___  SPICE simulation, ___ device characterization, other: ________________
yes ___  no___

CE31.
Clamps on all signals source at least 25mA at -1V, and 91mA at -2V?

proven by:  ___  SPICE simulation, ___ device characterization, other:_____________
yes ___  no___

CE32.
Clamps on all signals sink at least 25mA at Vcc+1V, and 91mA at Vcc+2V?

proven by:  ___  SPICE simulation, ___ device characterization, other:___________
na ___ yes ___  no___

CE33.
Unloaded rise times are no lower than 1 V/nS between 0.2Vcc and 0.6Vcc? 
The unloaded maximum rise time is:  ____ V/nS (measured at pin)
na ___ yes ___  no___

CE34.
Unloaded fall times are no lower than 1 V/nS between 0.6Vcc and 0.2Vcc? 
The unloaded maximum fall time is:  ____ V/nS (measured at pin)
yes ___  no___

Loading and Device Protection

CE35.
Capacitance on all PCI signals (except CLK, IDSEL)  is less than or equal to 10 pF?
yes ___  no___

CE36.
Capacitance on CLK signal is between 5 and 12 pF?
yes ___  no___

CE37.
Capacitance on IDSEL signal is less than 8 pF?
 capacitance guaranteed by:  device characterization ____  other _________________ The maximum inductance on any PCI pin is:  _____ nH
yes ___  no___

CE38.
Read, understand section "Maximum AC Ratings and Device Protection"?
____  believe to be non-issue given technology used
 proven robustness when exposed to prescribed test condition
yes ___  no___  

Timing Specification

CE39.
Component is operational at any frequency between DC and 33 MHz? 
Note:  "na" implies component intended for motherboard use only

To satisfy this requirement, designs are allowed to require software to place the component in the proper state before stopping the clock and return it to an operational state after restarting the clock. 
yes ___  na___

CE40.
Component is operational with a CLK High Time of 11nS for 33 Mhz PCI, 6 ns for 66 Mhz PCI? 
na ___  yes ___  no___

CE41.
Component is operational with a CLK Low Time of 11nS for 33 Mhz PCI, 6 ns for 66 Mhz PCI? 
na ___  yes ___  no___

CE42.
All bussed signals are driven valid between 2 and 11 nS after CLK for 33 Mhz PCI, between 2 and 6 ns for 66 Mhz PCI? 
yes ___  no___

CE43.
REQ# and GNT# signals are driven valid between 2 and 12 nS after CLK for 33 Mhz PCI, between 2 and 6 ns for 66 Mhz PCI?
yes ___  no___

CE44.
All Tri-state signals become active no earlier than 2 nS after CLK?
yes ___  no___

CE45.
All Tri-state signals float no later than 28 nS after CLK for 33 Mhz PCI, no later than 14 nS for 66 Mhz PCI?
yes ___  no___

CE46.
All bussed inputs require no more than 7 nS setup to CLK for 33 Mhz PCI, no more than 3 nS for 66 Mhz PCI?
yes ___  no___

CE47.
REQ# requires no more than 12 nS setup to CLK for 33 Mhz PCI, no more than 5 nS for 66 Mhz PCI?
 na ___  yes ___  no___

CE48.
GNT# requires no more than 10 nS setup to CLK for 33 Mhz PCI, no more than 5 nS for 66 Mhz PCI?
 na ___  yes ___  no___

CE49.
All inputs require no more than 0 nS of hold time after CLK?
yes ___  no___

CE50.
All outputs are Tri-stated within 40 nS after RST# goes low?
 all timings (CE39 through C50) verified by (check all that apply): 
____  static timing design tools (MOTIVE, QTV, QuickPath, Veritime ...)
____  dynamic timing design tools (Verilog, Qsim, Quicksim, ViewSim, VHDL, ...) 
____  silicon AC testing
____  other  _______________________________________________ 
note: maximum and minimum timings assumfe different output loadings for both 5.0V and 3.3V parts.  See PCI Spec Rev 2.2 page 127 note #2.
yes ___  no___

64-bit Components
Component is 32-bit only, this section is        NA___

CE51.
Component senses, during RST# active, its connection to 64-bit wires?
yes ___  no___

CE52.
64-bit input signals will be stable when not connected?
yes ___  no___

Explanations:
____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

____________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

__________________________________________________________

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

Organization

This section should be completed for each function in a multifunction device.

CO1.
Does each PCI resource have a configuration space based on the 256 byte template defined in section 6.1., with a predefined 64 byte header and a 192 byte device specific region?
yes ___  no___

CO2.
Do all functions in the device support the Vendor ID, Device ID, Command, Status, Header Type and Class Code fields in the header? See figure 6-1.
yes ___  no___

CO3.
Is the configuration space available for access at all times?
yes ___  no___

CO4.
Are writes to reserved registers or read only bits completed normally and
the data discarded?
yes ___  no___

CO5.
Are reads to reserved or unimplemented registers, or bits, completed normally and a data value of 0 returned?
yes ___  no___

CO6.
Is the vendor ID a number allocated by the PCI SIG?
yes ___  no___

CO7.
Does the Header Type field have a valid encoding?
yes ___  no___

CO8.
Do multi-byte transactions access the appropriate registers and are the registers in "little endian" order?
yes ___  no___

CO9.
Are all READ ONLY register values within legal ranges? For example, the Interrupt Pin register must only contain values 0-4.
yes ___  no___

CO10.
Is the class code in compliance with the definition in Appendix D?
yes ___  no___

CO11.
Is the predefined header portion of configuration space accessible as bytes, words, and dwords? 
yes ___  no___

CO12.
Is the device a multifunction device?
yes ___  no___

CO13.
If the device is multifunction, are config space accesses to unimplemented functions ignored?
yes ___  no___ N/A___

CO14.
Subsystem ID and Subsystem Vendor ID fields are:

 loaded and valid prior to any system software accessing these fields including after boot and resuming from a sleeping state:

not initialized by Expansion ROM code:
yes ___  no___

yes ___  no___

CO15
If the function uses extended Capabilities (as defined in section 6.7 of the PCI specification):

Is bit 4 of the status register hardwired to 1?

Is the Capabilities List pointer (offset 34h) implemented?

Which capabilities are implemented (please list the Capability IDs in hex)
yes ___  no___ N/A___

yes ___  no___ N/A___

CO16
If the function implements Message Signaled Interrupts:

A capability list is used to indicate support:

If the device can generate 64-bit addresses as a master, then the MSI Message Address Upper register is implemented.

If the function is enabled for generating MSI (bit 0 in MSI Message Control = 1), then the functions INTX pin is not used:
yes ___  no___ N/A___

yes ___  no___ N/A___

yes ___  no___ N/A___

Indicate either  N/A (Not Applicable) or  Implemented by placing a check in the appropriate box. Grayed areas indicate invalid selections.  This table should be completed for each function in a multifunction device.

Location

Name
Required/Optional
N/A
Implemented


00h-01h
Vendor ID
Required




02h-03h
Device ID
Required




04h-05h
Command
Required




06h-07h
Status
Required




08h
Revision ID
Required




09h-0Bh
Class Code
Required




0Ch
Cache Line Size
Required by master devices/functions that can generate Memory Write and Invalidate




0Dh
Latency Timer
Required by master devices/functions that can burst more than two data phases




0Eh
Header Type
If the device is multi-functional, then bit 7 must be set to a 1. The remaining bits are required to have a defined value.




0Fh
BIST
Optional




10h-27h
Base Address Registers
1 or more required for any address allocation.



28h-2Bh
Cardbus CIS Pointer
Optional



2Ch-2Dh
Subsystem Vendor ID
Required



2Eh-2Fh
Subsystem ID
Required



30h-33h
Expansion ROM Base Address
Required for devices/functions that have expansion ROM



34h
Capabilities Pointer
Optional



34h-3Bh
Reserved





3Ch
Interrupt Line
Required by devices/functions that use an interrupt pin




3Dh
Interrupt Pin
Required by devices/functions that use an interrupt pin




3Eh
Min_Gnt
Optional




3Fh
Max_Lat
Optional




Implementation of Configuration Space Header
Device Control

This section should be completed individually for all functions in a multifunction device.

DC1.
When the command register is loaded with a 0000h is the device/function logically disconnected from the PCI, with the exception of configuration accesses?  (Devices in BOOT code path are exempt).
yes ___  no___

DC2.
Is the device/function disabled after the assertion of PCI RST#?  (Devices in BOOT code path are exempt).
yes ___  no___

In the following tables for Command and Status Registers, an "x" in the "Target" or "Master" columns, indicates that applying the bit is appropriate. "N/A" indicates that applying the bit is not applicable, but must return a 0 when read.
Bit
Name
Required/Optional
N/A
Target
Master

0
I/O Space
Required if device/function has registers mapped into I/O space



N/A

1
Memory Space
Required if device/function responds to memory space accesses



N/A

2
Bus Master
Required


N/A


3
Special Cycles
Required for devices/functions that can respond to Special Cycles



N/A

4
Memory Write and Invalidate Enable
Required for devices/functions that generate Memory Write and Invalidate cycles


N/A


5
VGA Palette snoop
Required for VGA or graphical devices/functions that snoop VGA color palette



N/A

6
Parity Error Response
Required unless exempted per section 3.7.2




7
Wait cycle control
Optional




8
SERR# enable
Required if device/function has SERR# pin




9
Fast Back-to-Back Enable
Required if Master device/function can support fast back-to-back cycles among different targets

N/A



10-15
Reserved






Implementation of Command Register Bits
Device Status

This section should be completed individually for all functions in a multifunction device.

DS1.
Do all implemented read/write bits in the Status reset to 0?
yes ___  no___

DS2.
Are read/write bits set to a 1 exclusively by the device/function?
yes ___  no___

DS3.
Are read/write bits reset to a 0 when PCIRST# is asserted?
yes ___  no___

DS4.
Are read/write bits reset to a 0 by writing a 1 to the bit?
yes ___  no___

Bit
Name
Required/Optional
N/A
Target
Master

0-3
Reserved
Required




4
Capabilities List
Optional




5
66 MHz Capable
Required for 66Mhz capable devices




6
Reserved
Required




7
Fast Back-to-Back Capable
Optional


N/A

 8
Data Parity Detected
Required

N/A


9-10
DEVSEL Timing
Required


N/A

11
Signaled Target Abort
Required for devices/functions that are capable of signaling target abort


N/A

12
Received Target Abort
Required

N/A


13
Received Master Abort
Required

N/A


14
Signaled System Error
Required for devices/functions that are capable of asserting SERR#




15
Detected Parity Error
Required unless exempted per section 3.7.2





Implementation Requirements for Status Register Bits

Base Addresses

This section should be completed individually for all functions in a multifunction device.

BA1.
If the device/function uses expansion ROM, does it implement the Expansion ROM Base Address Register?
yes ___  no___

BA2.
Do all Base Address registers asking for IO space request 256 bytes or less?
yes ___  no___

BA3.
If the device/function has an Expansion ROM Base Address register, does the memory enable bit in the Command register have precedence over the enable bit in the Expansion ROM base Address register?
yes ___  no___

BA4.
Does the device/function use any address space (memory or IO) other than that assigned using Base Address registers?  (i.e.; Does the device/function hard-decode any addresses?)  Note: If the answer is yes, you must list decoded addressses as explanations at the end of this section.
yes ___  no___

BA5.
Does the device/function decode all 32-bits of IO space?
yes ___  no___

BA6.
If the device/function has an Expansion ROM Base Address register, is the size of the memory space requested 16MB or smaller?


VGA Devices (fill in this section only if component is VGA device)

VG1.
Is palette snoop implemented, including bit in Command register?
yes ___  no___

VG2.
Is Expansion ROM Base Address register implemented and provide full relocatability of the expansion ROM?  (The device must NOT do a hard decode of 0C0000h).
yes ___  no___

VG3.
Does the device come up disabled?  (Bottom three bits of Command register must be initialized to zero on power-up and PCIRST#).
yes ___  no___

VG4.
Does Class Code field indicate VGA device?  (value of 030000h).
yes ___  no___

VG5.
Does the device hard-decode only standard ISA VGA addresses and their aliases? 

                  (IO addresses 3B0h through 3BBh, 3C0h through 3DFh, 

                  Memory addresses 0A0000h through 0BFFFFh)
yes ___  no___

VG6.
Does the device use Base Address registers to allocate needed address space other than standard ISA VGA addresses and their aliases??

                  (e.g. for a linear FRAME buffer)
yes ___  no___

General Component Protocol Checklist (Master)
The following checklist is to filled out as a general verification of  the IUT’s

protocol compliance. This checklist applies to all master operations.

MP1.
All Sustained Tri-State signals are driven high for one clock before being Tri-Stated. (2.1)
yes ___  no___

MP2.
IUT always asserts all byte enables during each data phase of a Memory Write Invalidate cycle. (3.1.1)
yes ___  no___

MP3.
IUT always uses Linear Burst Ordering for Memory Write Invalidate cycles. (3.1.1)
yes ___  no___

MP4.
IUT always drives IRDY# when data is valid during a write transaction. (3.2.1)
yes ___  no___

MP5.
IUT only transfers data when both IRDY# and TRDY# are asserted on the same rising clock edge. (3.2.1)
yes ___  no___

MP6.
Once the IUT asserts IRDY# it never changes FRAME# until the current data phase completes. (3.2.1)
yes ___  no___

MP7.
Once the IUT asserts IRDY# it never changes IRDY# until the current data phase completes. (3.2.1)
yes ___  no___

MP8.
IUT never uses reserved burst ordering (AD[1::0] = “01”. (3.2.2)
yes ___  no___

MP9.
IUT never uses reserved burst ordering (AD[1::0] = “11”. (3.2.2)
yes ___  no___

MP10.
IUT always ignores configuration command unless IDSEL is asserted and AD[1::0] are “00”. (3.2.2)
yes ___  no___

MP11.
The IUT’s  AD lines are driven to stable values during every address and data phase. (3.2.4)
yes ___  no___

MP12.
The IUT’s C/BE# output buffers remain enabled from the first clock of the data phase through the end of the transaction. (3.3.1)
yes ___  no___

MP13.
The IUT’s C/BE# lines contain valid Byte Enable information during the entire data phase. (3.3.1)
yes ___  no___

MP14.
IUT never deasserts FRAME# unless IRDY# is asserted  or will be asserted (3.3.3.1)
yes ___  no___

MP15.
IUT never deasserts IRDY# until at least one clock after FRAME# is deasserted. (3.3.3.1)
yes ___  no___

MP16.
Once the IUT deasserts FRAME# it never reasserts FRAME# during the same transaction. (3.3.3.1)
yes ___  no___

MP17.
IUT never terminates with master abort once target has asserted DEVSEL#. (3.3.3.1)
yes ___  no___

MP18.
IUT never signals master abort earier than 5 clocks after FRAME# was first sampled asserted. (3.3.3.1)
yes ___  no___

MP19.
IUT always repeats an access exactly as the original when terminated by retry. (3.3.3.2.2)
yes ___  no___

MP20.
IUT never starts cycle unless GNT# is asserted. (3.4.1)
yes ___  no___

MP21.
IUT always Tri-States C/BE# and AD within one clock after GNT# negation when bus is idle and FRAME# is negated. (3.4.3)
yes ___  no___

MP22.
IUT always drives C/BE# and AD within eight clocks of GNT# assertion when bus is idle. (3.4.3)
yes ___  no___

MP23.
IUT always asserts IRDY# within eight clocks on all data phases. (3.5.2)
yes ___  no___













MP27.
IUT always uses Linear Burst Ordering for configuration cycles. (3.7.4)
yes ___  no___

MP28.
IUT always drives PAR within one clock of C/BE# and AD being driven. (3.8.1)
yes ___  no___

MP29.
IUT always drives PAR such that the number of “1”s on AD[31::0],C/BE[3:0], and PAR equals an even number. (3.8.1)
yes ___  no___

MP30.
IUT always drives PERR# (when enabled) active two clocks after data when data parity error is detected and . (3.8.2.1)
yes ___  no___

MP31.
IUT always drives PERR (when enabled) for a minium of 1 clock for each data phase that a parity error is detected. (3.8.2.1)
yes ___  no___

MP32.
IUT always holds FRAME# asserted for cycle following DUAL comand. (3.10.1)
yes ___  no___

MP33.
IUT never generates DUAL cycle when upper 32-bits of address are zero. (3.10.1)
yes ___  no___

MP34
IUT deasserts REQ# for at least two clocks after having a request terminated with either Retry or disconnect (3.3.3.2.2).


General Component Protocol Checklist (Target)

The following checklist is to filled out as a general verification of  the IUT’s

protocol compliance. This checklist applies to all target operations.

TP1.
All Sustained Tri-State signals are driven high for one clock before being Tri-Stated. (2.1)
yes ___  no___

TP2.
IUT never reports PERR# until it has claimed the cycle and completed a data phase. (2.2.5)
yes ___  no___

TP3.
IUT never aliases reserved commands with other commands. (3.1.1)
yes ___  no___

TP4.
32-bit addressable IUT treats DUAL command as reserved. (3.1.1)
yes ___  no___

TP5.
Once IUT has asserted TRDY# it never changes TRDY# until the data phase completes. (3.2.1)
yes ___  no___

TP6.
Once IUT has asserted TRDY# it never changes DEVSEL# until the data phase completes. (3.2.1)
yes ___  no___

TP7.
Once IUT has asserted TRDY# it never changes STOP# until the data phase completes. (3.2.1)
yes ___  no___

TP8.
Once IUT has asserted STOP# it never changes STOP# until the data phase completes. (3.2.1)
yes ___  no___

TP9.
Once IUT has asserted STOP# it never changes TRDY# until the data phase completes. (3.2.1)
yes ___  no___

TP10.
Once IUT has asserted STOP# it never changes DEVSEL# until the data phase completes. (3.2.1)
yes ___  no___

TP11.
IUT only transfers data when both IRDY# and TRDY# are asserted on the same rising clock edge. (3.2.1)
yes ___  no___

TP12.
IUT always asserts TRDY# when data is valid on a read cycle. (3.2.1)
yes ___  no___

TP13.
IUT always signals target-abort when unable to complete the entire IO access as defined by the byte enables. (3.2.2)
yes ___  no___

TP14.
IUT never responds to reserved encodings. (3.2.2)
yes ___  no___

TP15.
IUT always ignores configuration command unless IDSEL is asserted and AD[1::0] are “00”. (3.2.2)
yes ___  no___

TP16.
IUT always disconnects after the first data phase when reserved burst mode is detected. (3.2.2)
yes ___  no___

TP17.
The IUT’s  AD lines are driven to stable values during every address and data phase. (3.2.4)
yes ___  no___

TP18.
Removed


TP19.
IUT never asserts TRDY# during turnaround cycle on a read. (3.3.1)
yes ___  no___

TP20.
IUT always deasserts TRDY#,STOP#, and DEVSEL# the clock following the completion of the last data phase. (3.3.3.2)
yes ___  no___

TP21.
IUT always signals disconnect when burst crosses resource boundary. (3.3.3.2)
yes ___  no___

TP22.
IUT always deasserts STOP# the cycle immediately following FRAME# being dessaerted. (3.3.3.2.1)
yes ___  no___

TP23.
Once the IUT has asserted STOP# it never deasserts STOP# until FRAME# is negated. (3.3.3.2.1)
yes ___  no___

TP24.
IUT always deasserts TRDY# before signaling target-abort. (3.3.3.2.1)
yes ___  no___

TP25.
IUT never deasserts STOP# and continues the transaction. (3.3.3.2.1)
yes ___  no___

TP26.
IUT always completes initial data phase within 16 clocks if system is operating in run-time (i.e. more than 2**25 clocks after deassertion of RST#). (3.5.1.1)
yes ___  no___





TP28.
IUT always issues DEVSEL# before any other response. (3.7.1)
yes ___  no___

TP29.
Once IUT has asserted DEVSEL# it never deasserts DEVSEL# until the last data phase has competed except to signal target-abort. (3.7.1)
yes ___  no___

TP30.
IUT never responds to special cycles (3.7.2)
yes ___  no___

TP31.
IUT always drives PAR within one clock of AD being driven. (3.8.1)
yes ___  no___

TP32.
IUT always drives PAR such that the number of “1”s on AD[31::0],C/BE[3:0], and PAR equals an even number. (3.8.1)
yes ___  no___

TP33
If IUT is accessed during initialization-time (time from RST# is deasserted and 2**25 clocks later), IUT responds to the access by:  (3.5.1.1)

Completing the initial data phase within 16 clocks:

Ignoring the access:

Claim the access and hold in wait states (completing within 2**25 clocks):

Claim the access and terminate with Retry:
yes ___  no___

yes ___  no___

yes ___  no___

yes ___  no___

TP34
After terminating a memory write transaction with Retry, IUT will be ready to complete  at least one data phase of a memory write within 334 clocks for 33MHz devices and 668 clocks for 66MHz devices.
yes ___  no___

Component Protocol Checklist for a Master Device

For details on tests to run in order to fill in this checklist, refer to the Master 

Protocol Test Scenarios in Addendum A. 

Definition: IUT is an acronym for "Implementation Under Test".

Test Scenario: 1.1 PCI Device Speed (as indicated by DEVSEL) Tests 

If IUT does not implement memory transactions mark 1 through 10 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 10 N/A.

1
Data transfer after write to fast memory slave.



2
Data transfer after read from fast memory slave.



3
Data transfer after write to medium memory slave.



4
Data transfer after read from medium memory slave.



5
Data transfer after write to slow memory slave.



6
Data transfer after read from slow memory slave.



7
Data transfer after write to subtractive memory slave.



8
Data transfer after read from subtractive memory slave.



9
Master abort bit set after write to slower than subtractive memory slave.



10
Master abort bit set after read from slower than subtractive memory slave.



If IUT does not implement I/O transactions mark 11 through 20 N/A.

Else if IUT supports both read and write transactions DO NOT mark 11 through 20 N/A.

11
Data transfer after write to fast I/O slave.



12
Data transfer after read from fast I/O slave.



13
Data transfer after write to medium I/O slave.



14
Data transfer after read from medium I/O slave.



15
Data transfer after write to slow I/O slave.



16
Data transfer after read from slow I/O slave.



17
Data transfer after write to subtractive I/O slave.



18
Data transfer after read from subtractive I/O slave.



19
Master abort bit set after write to slower than subtractive I/O slave.



20
Master abort bit set after read from slower than subtractive I/O slave.



If IUT does not implement Configuration transactions mark 21 through 30 N/A.

Else if IUT supports both read and write transactions DO NOT mark 21 through 30 N/A.

21
Data transfer after write to fast config slave.



22
Data transfer after read from fast config slave.



23
Data transfer after write to medium config slave.



24
Data transfer after read from medium config slave.



25
Data transfer after write to slow config slave.



26
Data transfer after read from slow config slave.



27
Data transfer after write to subtractive config slave.



28
Data transfer after read from subtractive config slave.



29
Master abort bit set after write to slower than subtractive config slave.



30
Master abort bit set after read from slower than subtractive config slave.



If IUT does not implement Interrupt transactions mark 31 through 35 N/A.

31
Data transfer after interrupt from fast memory slave.



32
Data transfer after interrupt from medium memory slave.



33
Data transfer after interrupt from slow memory slave.



34
Data transfer after interrupt from subtractive memory slave.



35 
Master abort bit set for interrupt from slower than subtractive memory slave. 



If IUT does not implement Special transactions mark 36 and 37 N/A.

36
Data transfer after Special transaction to slave.



37
Master abort bit is not set after Special transaction.



Explanations:
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

_______________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of checklist for Scenario 1.1

Test Scenario: 1.2 PCI Bus Target Abort Cycles

If IUT does not implement memory transactions mark 1 through 16 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 16 N/A.

1
Target Abort bit set after write to fast memory slave.



2
IUT does not repeat the write transaction.



3
IUT’s Target Abort bit set after read from fast memory slave.



4
IUT does not repeat the read transaction.



5
Target Abort bit set after write to medium memory slave.



6
IUT does not repeat the write transaction.



7
IUT’s Target Abort bit set after read from medium memory slave.



8
IUT does not repeat the read transaction.



9
Target Abort bit set after write to slow memory slave.



10
IUT does not repeat the write transaction.



11
IUT’s Target Abort bit set after read from slow memory slave.



12
IUT does not repeat the read transaction.



13
Target Abort bit set after write to subtractive memory slave.



14
IUT does not repeat the write transaction.



15
IUT’s Target Abort bit set after read from subtractive memory slave.



16
IUT does not repeat the read transaction.



If IUT does not implement I/O transactions mark 17 through 32 N/A.

Else if IUT supports both read and write transactions DO NOT mark 17 through 32 N/A.

17
Target Abort bit set after write to fast I/O slave.



18
IUT does not repeat the write transaction.



19
IUT’s Target Abort bit set after read from fast I/O slave.



20
IUT does not repeat the read transaction.



21
Target Abort bit set after write to medium I/O slave.



22
IUT does not repeat the write transaction.



23
IUT’s Target Abort bit set after read from medium I/O slave.



24
IUT does not repeat the read transaction.



25
Target Abort bit set after write to slow I/O slave.



26
IUT does not repeat the write transaction.



27
IUT’s Target Abort bit set after read from slow I/O slave.



28
IUT does not repeat the read transaction.



29
Target Abort bit set after write to subtractive I/O slave.



30
IUT does not repeat the write transaction.



31
IUT’s Target Abort bit set after read from subtractive I/O slave.



32
IUT does not repeat the read transaction.



If IUT does not implement configuration transactions mark 33 through 48 N/A.

Else if IUT supports both read and write transactions DO NOT mark 33 through 48 N/A.

33
Target Abort bit set after write to fast config slave.



34
IUT does not repeat the write transaction.



35
IUT’s Target Abort bit set after read from fast config slave.



36
IUT does not repeat the read transaction.



37
Target Abort bit set after write to medium config slave.



38
IUT does not repeat the write transaction.



39
IUT’s Target Abort bit set after read from medium config slave.



40
IUT does not repeat the read transaction.



41
Target Abort bit set after write to slow config slave.



42
IUT does not repeat the write transaction.



43
IUT’s Target Abort bit set after read from slow config slave.



44
IUT does not repeat the read transaction.



45
Target Abort bit set after write to subtractive config slave.



46
IUT does not repeat the write transaction.



47
IUT’s Target Abort bit set after read from subtractive config slave.



48
IUT does not repeat the read transaction.



If IUT does not implement interrupt transactions mark 49 through 56 N/A.

49
IUT’s Target Abort bit set after interrupt acknowledge from fast slave.



50
IUT does not repeat the interrupt acknowledge transaction.



51
IUT’s Target Abort bit set after interrupt acknowledge from medium slave.



52
IUT does not repeat the interrupt acknowledge transaction.



53
IUT’s Target Abort bit set after interrupt acknowledge from slow slave.



54
IUT does not repeat the interrupt acknowledge transaction.



55
IUT’s Target Abort bit set after interrupt acknowledge from subtractive slave.



56
IUT does not repeat the interrupt acknowledge transaction.



Explanations:
________________________________________________________

________________________________________________________

________________________________________________________

_______________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of checklist for Scenario 1.2

Test Scenario: 1.3 PCI Bus Target Retry Cycles

If IUT does not implement memory transactions mark 1 through 8 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 8 N/A.

1
Data transfer after write to fast memory slave.



2
Data transfer after read from fast memory slave.



3
Data transfer after write to medium memory slave.



4
Data transfer after read from medium memory slave.



5
Data transfer after write to slow memory slave.



6
Data transfer after read from slow memory slave.



7
Data transfer after write to subtractive memory slave.



8
Data transfer after read from subtractive memory slave.



If IUT does not implement I/O transactions mark 9 through 16 N/A.

Else if IUT supports both read and write transactions DO NOT mark 9 through 16 N/A.

9
Data transfer after write to fast I/O slave.



10
Data transfer after read from fast I/O slave.



11
Data transfer after write to medium I/O slave.



12
Data transfer after read from medium I/O slave.



13
Data transfer after write to slow I/O slave.



14
Data transfer after read from slow I/O slave.



15
Data transfer after write to subtractive I/O slave.



16
Data transfer after read from subtractive I/O slave.



If IUT does not implement configuration transactions mark 17 through 24 N/A.

Else if IUT supports both read and write transactions DO NOT mark 17 through 24 N/A.

17
Data transfer after write to fast config. slave.



18
Data transfer after read from fast config. slave.



19
Data transfer after write to medium config. slave.



20
Data transfer after read from medium config. slave.



21
Data transfer after write to slow config. slave.



22
Data transfer after read from slow config. slave.



23
Data transfer after write to subtractive config. slave.



24
Data transfer after read from subtractive config. slave.



If IUT does not implement interrupt transactions mark 25 through 28 N/A

else do not mark 25 through 28 N/A.

25
Data transfer after interrupt acknowledge from fast slave.



26
Data transfer after interrupt acknowledge from medium slave.



27
Data transfer after interrupt acknowledge from slow slave.



28
Data transfer after interrupt acknowledge from subtractive slave.
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This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of checklist for Scenario 1.3

Test Scenario: 1.4 PCI Bus Single Data Phase Disconnect Cycles

If IUT does not implement memory transactions mark 1 through 8 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 8 N/A.

1
Data transfer after write to fast memory slave.



2
Data transfer after read from fast memory slave.



3
Data transfer after write to medium memory slave.



4
Data transfer after read from medium memory slave.



5
Data transfer after write to slow memory slave.



6
Data transfer after read from slow memory slave.



7
Data transfer after write to subtractive memory slave.



8
Data transfer after read from subtractive memory slave.



If IUT does not implement I/O transactions mark 9 through 16 N/A.

Else if IUT supports both read and write transactions DO NOT mark 9 through 16 N/A.

9
Data transfer after write to fast I/O slave.



10
Data transfer after read from fast I/O slave.



11
Data transfer after write to medium I/O slave.



12
Data transfer after read from medium I/O slave.



13
Data transfer after write to slow I/O slave.



14
Data transfer after read from slow I/O slave.



15
Data transfer after write to subtractive I/O slave.



16
Data transfer after read from subtractive I/O slave.



If IUT does not implement configuration transactions mark 17 through 24 N/A.

Else if IUT supports both read and write transactions DO NOT mark 17 through 24 N/A.

17
Data transfer after write to fast config. slave.



18
Data transfer after read from fast config. slave.



19
Data transfer after write to medium config. slave.



20
Data transfer after read from medium config. slave.



21
Data transfer after write to slow config. slave.



22
Data transfer after read from slow config. slave.



23
Data transfer after write to subtractive config. slave.



24
Data transfer after read from subtractive config. slave.



If IUT does not implement interrupt transactions mark 25 through 28 N/A

else do not mark 25 through 28 N/A.

25
Data transfer after interrupt acknowledge from fast slave.



26
Data transfer after interrupt acknowledge from medium slave.



27
Data transfer after interrupt acknowledge from slow slave.



28
Data transfer after interrupt acknowledge from subtractive slave.
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This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of checklist for Scenario 1.4

Test Scenario: 1.5. PCI Bus Multi-Data Phase Target Abort Cycles

If IUT does not implement memory transactions mark 1 through 16 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 16 N/A.

1
Target Abort bit set after write to fast memory slave.



2
IUT does not repeat the write transaction.



3
IUT’s Target Abort bit set after read from fast memory slave.



4
IUT does not repeat the read transaction.



5
Target Abort bit set after write to medium memory slave.



6
IUT does not repeat the write transaction.



7
IUT’s Target Abort bit set after read from medium memory slave.



8
IUT does not repeat the read transaction.



9
Target Abort bit set after write to slow memory slave.



10
IUT does not repeat the write transaction.



11
IUT’s Target Abort bit set after read from slow memory slave.



12
IUT does not repeat the read transaction.



13
Target Abort bit set after write to subtractive memory slave.



14
IUT does not repeat the write transaction.



15
IUT’s Target Abort bit set after read from subtractive memory slave.



16
IUT does not repeat the read transaction.



If IUT does not implement dual address transactions mark 17 through 32 N/A.

Else if IUT supports both read and write dual address transactions DO NOT mark 17 through 32 N/A.

17
Target Abort bit set after write to fast memory slave.



18
IUT does not repeat the write transaction.



19
IUT’s Target Abort bit set after read from fast memory slave.



20
IUT does not repeat the read transaction.



21
Target Abort bit set after write to medium memory slave.



22
IUT does not repeat the write transaction.



23
IUT’s Target Abort bit set after read from medium memory slave.



24
IUT does not repeat the read transaction.



25
Target Abort bit set after write to slow memory slave.



26
IUT does not repeat the write transaction.



27
IUT’s Target Abort bit set after read from slow memory slave.



28
IUT does not repeat the read transaction.



29
Target Abort bit set after write to subtractive memory slave.



30
IUT does not repeat the write transaction.



31
IUT’s Target Abort bit set after read from subtractive memory slave.



32
IUT does not repeat the read transaction.



If IUT does not implement configuration transactions mark 33 through 48 N/A.

Else if IUT supports both read and write transactions DO NOT mark 33 through 48 N/A.

33
Target Abort bit set after write to fast config slave.



34
IUT does not repeat the write transaction.



35
IUT’s Target Abort bit set after read from fast config slave.



36
IUT does not repeat the read transaction.



37
Target Abort bit set after write to medium config slave.



38
IUT does not repeat the write transaction.



39
IUT’s Target Abort bit set after read from medium config slave.



40
IUT does not repeat the read transaction.



41
Target Abort bit set after write to slow config slave.



42
IUT does not repeat the write transaction.



43
IUT’s Target Abort bit set after read from slow config slave.



44
IUT does not repeat the read transaction.



45
Target Abort bit set after write to subtractive config slave.



46
IUT does not repeat the write transaction.



47
IUT’s Target Abort bit set after read from subtractive config slave.



48
IUT does not repeat the read transaction.



If IUT does not implement MEMORY READ MULTIPLE transactions mark 49 through 56 N/A.

Else DO NOT mark 49 through 56 N/A.

49
IUT’s Target Abort bit set after read from fast memory slave.



50
IUT does not repeat the read transaction.



51
IUT’s Target Abort bit set after read from medium memory slave.



52
IUT does not repeat the read transaction.



53
IUT’s Target Abort bit set after read from slow memory slave.



54
IUT does not repeat the read transaction.



55
IUT’s Target Abort bit set after read from subtractive memory slave.



56
IUT does not repeat the read transaction.



If IUT does not implement MEMORY READ LINE transactions mark 57 through 64 N/A.

Else DO NOT mark 57 through 64 N/A.

57
IUT’s Target Abort bit set after read from fast memory slave.



58
IUT does not repeat the read transaction.



59
IUT’s Target Abort bit set after read from medium memory slave.



60
IUT does not repeat the read transaction.



61
IUT’s Target Abort bit set after read from slow memory slave.



62
IUT does not repeat the read transaction.



63
IUT’s Target Abort bit set after read from subtractive memory slave.



64
IUT does not repeat the read transaction.



If IUT does not implement MEMORY WRITE AND INVALIDATE transactions mark

65 through 72 N/A.  Else  DO NOT mark 65 through 72 N/A.

65
Target Abort bit set after write to fast memory slave.



66
IUT does not repeat the write transaction.



67
Target Abort bit set after write to medium memory slave.



68
IUT does not repeat the write transaction.



69
Target Abort bit set after write to slow memory slave.



70
IUT does not repeat the write transaction.



71
IUT’s Target Abort bit set after read from slow memory slave.



72
IUT does not repeat the write transaction.
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This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of checklist for Scenario 1.5

Test Scenario: 1.6. PCI Bus Multi-Data Phase Retry Cycles

If IUT does not implement memory transactions mark 1 through 8 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 8 N/A.

1
Data transfer after write to fast memory slave.



2
Data transfer after read from fast memory slave.



3
Data transfer after write to medium memory slave.



4
Data transfer after read from medium memory slave.



5
Data transfer after write to slow memory slave.



6
Data transfer after read from slow memory slave.



7
Data transfer after write to subtractive memory slave.



8
Data transfer after read from subtractive memory slave.



If IUT does not implement I/O transactions mark 9 through 16 N/A.

Else if IUT supports both read and write transactions DO NOT mark 9 through 16 N/A.

9
Data transfer after write to fast I/O slave.



10
Data transfer after read from fast I/O slave.



11
Data transfer after write to medium I/O slave.



12
Data transfer after read from medium I/O slave.



13
Data transfer after write to slow I/O slave.



14
Data transfer after read from slow I/O slave.



15
Data transfer after write to subtractive I/O slave.



16
Data transfer after read from subtractive I/O slave.



If IUT does not implement configuration transactions mark 17 through 24 N/A.

Else if IUT supports both read and write transactions DO NOT mark 17 through 24 N/A.

17
Data transfer after write to fast config. slave.



18
Data transfer after read from fast config. slave.



19
Data transfer after write to medium config. slave.



20
Data transfer after read from medium config. slave.



21
Data transfer after write to slow config. slave.



22
Data transfer after read from slow config. slave.



23
Data transfer after write to subtractive config. slave.



24
Data transfer after read from subtractive config. slave.



If IUT does not implement MEMORY READ MULTIPLE transactions mark 25 through 28 N/A

else do not mark 25 through 28 N/A.

25
Data transfer after memory read multiple from fast slave.



26
Data transfer after memory read multiple from medium slave.



27
Data transfer after memory read multiple from slow slave.



28
Data transfer after memory read multiple from subtractive slave.



If IUT does not implement MEMORY READ LINE transactions mark 29 through 32 N/A

else do not mark 29 through 32 N/A.

29
Data transfer after memory read line from fast slave.



30
Data transfer after memory read line from medium slave.



31
Data transfer after memory read line from slow slave.



32
Data transfer after memory read line from subtractive slave.



If IUT does not implement MEMORY WRITE AND INVALIDATE transactions

mark 33 through 36 N/A.  else do not mark 33 through 36 N/A.

33
Data transfer after memory write and invalidate to fast slave.



34
Data transfer after memory write and invalidate to medium slave.



35
Data transfer after memory write and invalidate to slow slave.



36
Data transfer after memory write and invalidate to subtractive slave.



Explanations:
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

_______________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of checklist for Scenario 1.6

Test Scenario: 1.7. PCI Bus Multi-Data Phase Disconnect Cycles

If IUT does not implement multi-data phase memory transactions mark 1 through 8 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 8 N/A.

1
Data transfer after write to fast memory slave.



2
Data transfer after read from fast memory slave.



3
Data transfer after write to medium memory slave.



4
Data transfer after read from medium memory slave.



5
Data transfer after write to slow memory slave.



6
Data transfer after read from slow memory slave.



7
Data transfer after write to subtractive memory slave.



8
Data transfer after read from subtractive memory slave.



If IUT does not implement I/O transactions mark 9 through 16 N/A.

Else if IUT supports both read and write transactions DO NOT mark 9 through 16 N/A.

9
Data transfer after write to fast I/O slave.



10
Data transfer after read from fast I/O slave.



11
Data transfer after write to medium I/O slave.



12
Data transfer after read from medium I/O slave.



13
Data transfer after write to slow I/O slave.



14
Data transfer after read from slow I/O slave.



15
Data transfer after write to subtractive I/O slave.



16
Data transfer after read from subtractive I/O slave.



If IUT does not implement configuration transactions mark 17 through 24 N/A.

Else if IUT supports both read and write transactions DO NOT mark 17 through 24 N/A.

17
Data transfer after write to fast config. slave.



18
Data transfer after read from fast config. slave.



19
Data transfer after write to medium config. slave.



20
Data transfer after read from medium config. slave.



21
Data transfer after write to slow config. slave.



22
Data transfer after read from slow config. slave.



23
Data transfer after write to subtractive config. slave.



24
Data transfer after read from subtractive config. slave.



If IUT does not implement MEMORY READ MULTIPLE transactions mark 25 through 28 N/A

else do not mark 25 through 28 N/A.

25
Data transfer after memory read multiple from fast slave.



26
Data transfer after memory read multiple from medium slave.



27
Data transfer after memory read multiple from slow slave.



28
Data transfer after memory read multiple from subtractive slave.



If IUT does not implement MEMORY READ LINE transactions mark 29 through 32 N/A

else do not mark 29 through 32 N/A.

29
Data transfer after memory read line from fast slave.



30
Data transfer after memory read line from medium slave.



31
Data transfer after memory read line from slow slave.



32
Data transfer after memory read line from subtractive slave.



If IUT does not implement MEMORY WRITE AND INVALIDATE transactions

mark 33 through 36 N/A

else do not mark 33 through 36 N/A.

33
Data transfer after memory write and invalidate to fast slave.



34
Data transfer after memory write and invalidate to medium slave.



35
Data transfer after memory write and invalidate to slow slave.



36
Data transfer after memory write and invalidate to subtractive slave.
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This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of checklist for Scenario 1.7

Test Scenario: 1.8 Multi-Data Phase & TRDY# Cycles

If IUT does not implement multi-data phase memory transactions mark 1 through 12 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 12 N/A.

     1    
Verify that data is written to primary target when TRDY# is released after 2nd rising clock edge and asserted on 3rd rising clock edge after FRAME#



     2    
Verify that data is read from primary target when TRDY# is released after 2nd rising clock edge and asserted on 3rd rising clock edge after FRAME#



     3    
Verify that data is written to primary target when TRDY# is released after 3rd rising clock edge and asserted on 4th rising clock edge after FRAME#



     4    
Verify that data is read from primary target when TRDY# is released after 3rd rising clock edge and asserted on 4th rising clock edge after FRAME#



     5    
Verify that data is written to primary target when TRDY# is released after 3rd rising clock edge and asserted on 5th rising clock edge after FRAME#



     6    
Verify that data is read from primary target when TRDY# is released after 3rd rising clock edge and asserted on 5th rising clock edge after FRAME#



     7    
Verify that data is written to primary target when TRDY# is released after 4th rising clock edge and asserted on 6th rising clock edge after FRAME#



     8    
Verify that data is read from primary target when TRDY# is released after 4th rising clock edge and asserted on 6th rising clock edge after FRAME#



     9    
Verify that data is written to primary target when TRDY# alternately released for one clock cycle and asserted for one clock cycle after FRAME#



     10  
Verify that data is read from primary target when TRDY# alternately released for one clock cycle and asserted for one clock cycle after FRAME#



     11  
Verify that data is written to primary target when TRDY# alternately released for two clock cycles and asserted for two clock cycles after FRAME#



     12  
Verify that data is read from primary target when TRDY# alternately released for two clock cycles and asserted for two clock cycles after FRAME#



If IUT does not implement DUAL ADDRESS transactions mark 13 through 24 N/A.

Else if IUT supports both read and write transactions DO NOT mark 13 through 24 N/A.

     13  
Verify that data is written to primary target when TRDY# released after 3rd rising clock edge and asserted on 4th rising clock edge after FRAME#



     14   
Verify that data is read from primary target when TRDY# released after 3rd rising clock edge and asserted on 4th rising clock edge after FRAME#



     15   
Verify that data is written to primary target when TRDY# released after 4th rising clock edge and asserted on 5th rising clock edge after FRAME#



     16   
Verify that data is read from primary target when TRDY# released after 4th rising clock edge and asserted on 5th rising clock edge after FRAME#



     17   
Verify that data is written to primary target when TRDY# released after 4th rising clock edge and asserted on 6th rising clock edge after FRAME#



     18   
Verify that data is read from primary target when TRDY# released after 4th rising clock edge and asserted on 6th rising clock edge after FRAME#



     19   
Verify that data is written to primary target when TRDY# released after 5th rising clock edge and asserted on 7th rising clock edge after FRAME#



     20   
Verify that data is read from primary target when TRDY# released after 5th rising clock edge and asserted on 7th rising clock edge after FRAME#



     21   
Verify that data is written to primary target when TRDY# alternately released for one clock cycle and asserted for one clock cycle after FRAME#



     22  
Verify that data is read from primary target when TRDY# alternately released for one clock cycle and asserted for one clock cycle after FRAME#



     23  
Verify that data is written to primary target when TRDY# alternately released for two clock cycles and asserted for two clock cycles after FRAME#



     24  
Verify that data is read from primary target when TRDY# alternately released for two clock cycles and asserted for two clock cycles after FRAME#



If IUT does not implement MEMORY READ MULTIPLE transactions mark 25 through 30 N/A

else do not mark 25 through 30 N/A.

     25   
Verify that data is read from primary target when TRDY# released after 2nd rising clock edge and asserted on 3rd rising clock edge after FRAME#



     26   
Verify that data is read from primary target when TRDY# released after 3rd rising clock edge and asserted on 4th rising clock edge after FRAME#



     27   
Verify that data is read from primary target when TRDY# released after 3rd rising clock edge and asserted on 5th rising clock edge after FRAME#



     28   
Verify that data is read from primary target when TRDY# released after 4th rising clock edge and asserted on 6th rising clock edge after FRAME#



     29  
Verify that data is read from primary target when TRDY# alternately released for one clock cycle and asserted for one clock cycle after FRAME#



     30  
Verify that data is read from primary target when TRDY# alternately released for two clock cycles and asserted for two clock cycles after FRAME#



If IUT does not implement MEMORY READ LINE transactions mark 31 through 36 N/A

else do not mark 31 through 36 N/A.

     31   
Verify that data is read from primary target when TRDY# released after 2nd rising clock edge and asserted on 3rd rising clock edge after FRAME#



     32   
Verify that data is read from primary target when TRDY# released after 3rd rising clock edge and asserted on 4th rising clock edge after FRAME#



     33   
Verify that data is read from primary target when TRDY# released after 3rd rising clock edge and asserted on 5th rising clock edge after FRAME#



     34   
Verify that data is read from primary target when TRDY# released after 4th rising clock edge and asserted on 6th rising clock edge after FRAME#



     35  
Verify that data is read from primary target when TRDY# alternately released for one clock cycle and asserted for one clock cycle after FRAME#



     36  
Verify that data is read from primary target when TRDY# alternately released for two clock cycles and asserted for two clock cycles after FRAME#



If IUT does not implement MEMORY WRITE and INVALIDATE transactions mark 37 through 42 N/A

else do not mark 37 through 42 N/A.

     37   
Verify that data is written to primary target when TRDY# released after 2nd rising clock edge and asserted on 3rd rising clock edge after FRAME#



     38   
Verify that data is written to primary target when TRDY# released after 3rd rising clock edge and asserted on 4th rising clock edge after FRAME#



     39   
Verify that data is written to primary target when TRDY# released after 3rd rising clock edge and asserted on 5th rising clock edge after FRAME#



     40   
Verify that data is written to primary target when TRDY# released after 4th rising clock edge and asserted on 6th rising clock edge after FRAME#



     41  
Verify that data is written to primary target when TRDY# alternately released for one clock cycle and asserted for one clock cycle after FRAME#



     42 
Verify that data is written to primary target when TRDY# alternately released for two clock cycles and asserted for two clock cycles after FRAME#
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This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of Checklist for Scenario 1.8

Test Scenario: 1.9 Bus Data Parity Error Single Cycles

If IUT is exempted from reporting parity errors per the exemptions listed in subsection 3.7.2 of the specification then mark the following N/A.

If IUT does not implement memory transactions mark 1 through 3 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 3 N/A.

     1    
Verify the IUT sets Data Parity Error Detected bit when Primary Target asserts PERR# on IUT Memory Write



     2    
Verify that PERR# is active two clocks after the first data phase (which had odd parity) on IUT Memory Read



     3    
Verify the IUT sets Parity Error Detected bit when odd parity is detected on IUT Memory read



If IUT does not implement I/O transactions mark 4 through 6 N/A.

Else if IUT supports both read and write transactions DO NOT mark 4 through 6 N/A.

     4    
Verify the IUT sets Parity Error Detected bit when Primary Target asserts PERR# on IUT I/O Write



     5    
Verify that PERR# is active two clocks after the first data phase (which had odd parity) on IUT I/O Read



     6    
Verify the IUT sets Parity Error Detected bit when odd parity is detected on IUT I/O read



If IUT does not implement configuration transactions mark 7 through 9 N/A.

Else if IUT supports both read and write transactions DO NOT mark 7 through 9 N/A.

     7    
Verify the IUT sets Parity Error Detected bit when Primary Target asserts PERR# on IUT Config Write



     8    
Verify that PERR# is active two clocks after the first data phase (which had odd parity) on IUT Config Read



     9    
Verify the IUT sets Parity Error Detected bit when odd parity is detected on IUT Config read
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This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of Checklist for Scenario 1.9

Test Scenario: 1.10 Bus Data Parity Error Multi-Data Phase Cycles

If IUT is exempted from reporting parity errors per the exemptions listed in subsection 3.7.2 of the specification then mark the following N/A.

If IUT does not implement memory transactions mark 1 through 3 N/A.

Else if IUT supports both read and write transactions DO NOT mark 1 through 3 N/A.

     1    
Verify the IUT sets Parity Error Detected bit when Primary Target asserts PERR# on IUT multi data phase Memory Write



     2    
Verify that PERR# is active two clocks after the first data phase (which had odd parity) on IUT multi data phase Memory Read



     3    
Verify the IUT sets Parity Error Detected bit when odd




 parity is detected on IUT Memory multi data phase read

If IUT does not implement DUAL ADDRESS transactions mark 4 through 6 N/A.

Else if IUT supports both read and write transactions DO NOT mark 4 through 6 N/A.

     4    
Verify the IUT sets Parity Error Detected bit when Primary Target asserts PERR# on IUT dual address multi data phase Write



     5    
Verify that PERR# is active two clocks after the first data phase (which had odd parity) on IUT dual address multi data phase Read



     6    
Verify the IUT sets Parity Error Detected bit when odd parity is detected on IUT dual address multi data phase read



If IUT does not implement configuration transactions mark 7 through 9 N/A.

Else if IUT supports both read and write transactions DO NOT mark 7 through 9 N/A.

     7    
Verify the IUT sets Parity Error Detected bit when Primary Target asserts PERR# on IUT Config multi data phase Write



     8    
Verify that PERR# is active two clocks after the first data phase (which had odd parity) on IUT Config multi data phase Read



     9    
Verify the IUT sets Parity Error Detected bit when odd parity is detected on IUT Config multi data phase read



If IUT does not implement MEMORY READ MULTIPLE transactions mark 10 through 11 N/A.

Else  DO NOT mark 10 through 11 N/A.

10   
Verify that PERR# is active two clocks after the first data phase (which had odd parity) on IUT mem. rd. multiple data phase.



11   
Verify the IUT sets Parity Error Detected bit when odd parity is detected on IUT mem. rd. multiple data phase.



If IUT does not implement MEMORY READ LINE transactions mark 12 through 13 N/A.

Else  DO NOT mark 12 through 13 N/A.    

12   
Verify that PERR# is active two clocks after the first data phase (which had odd parity) on IUT mem. rd. line data phase.



13   
Verify the IUT sets Parity Error Detected bit when odd parity is detected on IUT mem. rd. line data phase.



If IUT does not implement MEMORY WRITE and INVALIDATE transactions mark 14 N/A.

Else DO NOT mark 14 N/A.

 14   
Verify the IUT sets Parity Error Detected bit when Primary Target asserts PERR# on IUT Memory Write and Invalidate data phase.



Explanations:
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

_______________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of Checklist for Scenario 1.10

Test Scenario: 1.11 Bus Master Timeout

     1    
Memory write transaction terminates before 4 data phases completed



     2    
Memory read transaction terminates before 4 data phases completed



     3    
Config write transaction terminates before 4 data phases completed



     4    
Config read transaction terminates before 4 data phases completed



     5    
Memory read multiple transaction terminates before 4 data phases



     6    
Memory read line transaction terminates before 4 data phases



     7    
Dual Address write transaction terminates before 4 data phases completed



     8    
Dual Address read transaction terminates before 4 data phases completed



If IUT does not support cache coherent transactions mark 9  N/A

Else if IUT supports cache coherent transactions and has implemented the

configuration register that specifies cache line length DO NOT mark 9 N/A

     9    
Memory write invalidate terminates on line boundary



Explanations:
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

_______________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of Checklist for Scenario 1.11

 Test Scenario: 1.13. PCI Bus Master Parking

Verify that the IUT is able to drive PCI bus to stable conditions if it is idle and GNT# is asserted.

1     
IUT drives AD[31::00] to stable values within eight PCI Clocks of GNT#.



2     
IUT drives C/BE[3::0]# to stable values within eight PCI Clocks of GNT#.



3     
IUT drives PAR one clock cycle after IUT drives AD[31::0]



Verify that the IUT will Tri-state the bus when GNT# is not asserted.

4     
IUT Tri-states AD[31::00] and C/BE[3::0] and PAR when GNT# is released.



Explanations:
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

_______________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of Checklist for Scenario 1.13

Test Scenario: 1.14. PCI Bus Master Arbitration

Verify that the IUT is able to complete bus transaction when GNT# is deasserted coincident with FRAME# asserted.

1     
IUT completes transaction when de-asserting GNT# is coincident with asserting FRAME#.



Explanations:
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

_______________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
End of Checklist for Scenario 1.14

Component Protocol Checklist for a Target Device

For detail on tests to run in order to fill in this checklist, refer to the Target Protocol Test Scenarios in Addendum B.

Definition: IUT is an acronym for "Implementation Under Test".

Test Scenario: 2.1. TARGET RECEPTION OF AN INTERRUPT CYCLE






If IUT does not respond to Interrupt Acknowledge bus transactions mark 1 through 2 N/A




1.  
IUT generates Interrupts when programmed



2.
IUT clears Interrupts when serviced (may include driver specific actions)








Test Scenario: 2.2. TARGET RECEPTION OF SPECIAL CYCLE




IF IUT does not implement Special Cycles mark 1 through 5 N/A




1
No DEVSEL Assertion by IUT after Special Cycle



2
IUT receives encoded special cycle








Test Scenario: 2.3. TARGET DETECTION OF ADDRESS AND DATA PARITY ERROR FOR SPECIAL CYCLE




1
IUT reports address parity error via SERR 



2
IUT reports data parity error via SERR 



3
IUT keeps SERR active for at least one clock 








Test Scenario: 2.4. TARGET RECEPTION OF I/O CYCLES WITH LEGAL AND ILLEGAL BYTE ENABLES




IF IUT does not support I/O cycles mark 1 through 4 N/A or if IUT claims all 32 bits during an I/O cycle mark 1 and 2 N/A




1
IUT asserts TRDY following 2nd rising edge from FRAME on all Legal BE''



2
IUT terminates with TARGET Abort for each illegal BE''








IF IUT supports Target disconnect Check the following




3
IUT asserts STOP



4
IUT  de-asserts STOP after FRAME de-assertion








Test Scenario: 2.5. TARGET IGNORES RESERVED COMMANDS




1
IUT does not respond to RESERVED COMMANDS



2
Initiator detects master abort for each transfer



FOR 32bit TARGETS




3
IUT does not respond to 64bit cycle (dual address)








Test Scenario: 2.6. TARGET RECEIVES CONFIGURATION CYCLES 




1
IUT responds to all configuration cycles type 0 read/write cycles appropriately



2
IUT does not respond to configuration cycles type 0 with IDSEL inactive








IF IUT does not support configuration type 1 mark 3 through 5 N/A




3
IUT responds to all configuration cycles type 1 read/write cycles appropriately



4
IUT responds to all configuration cycles type 0 read/write cycles appropriately



5
IUT does not respond (master abort) on illegal configuration cycle types








Test Scenario: 2.7. TARGET RECEIVES I/O CYCLES WITH ADDRESS AND DATA PARITY ERRORS




If  IUT does not support I/O cycles mark N/A




1
IUT reports address parity error via SERR during I/O read/write cycles



2
IUT reports data parity error via PERR during I/O write cycles








Test Scenario: 2.8. TARGET GETS  CONFIG. CYCLES WITH ADDRESS AND DATA PARITY ERRORS




1
IUT reports address parity error via SERR during configuration read/write cycles



2
IUT reports data parity error via PERR during configuration write cycles








Test Scenario: 2.9. TARGET RECEIVES MEMORY CYCLES




IF IUT does not interface to a memory subsystem mark  all N/A 




1
IUT completes single memory read and write cycles appropriately








IF IUT does not interface to main system memory or memory is NOT CACHEABLE mark 2 to 4 N/A




2
IUT completes memory read line cycles appropriately



3
IUT completes memory read multiple cycles appropriately



4
IUT completes memory write and invalidate cycles appropriately



5
IUT completes one cycle and disconnects on RESERVED memory operations



6
IUT disconnects on burst transactions that cross its address boundary








Test Scenario: 2.10. TARGET GETS  MEMORY CYCLES WITH ADDRESS AND DATA PARITY ERRORS




IF IUT does not interface to a memory subsystem mark 1 to 2 N/A




1
IUT reports address parity error via SERR during all memory read and write cycles



2
IUT reports data parity error via PERR during all memory write cycles








Test Scenario: 2.11. TARGET GETS  FAST BACK TO BACK CYCLES




1
IUT responds to back to back memory writes appropriately



2
IUT responds to memory write followed by memory read appropriately



IF IUT does not implement the "Fast Back-to-Back Bit" then mark 3 and 4 N/A




3
IUT responds to back to back memory writes with 2nd write selecting IUT



4
IUT responds to memory write followed by memory read with read selecting IUT



 









Test Scenario: 2.12. TARGET GETS CYCLES WITH IRDY USED FOR DATA STEPPING




1
IUT responds appropriately with a wait state inserted on phase 1 of  3 data phases



2
IUT responds appropriately with a wait state inserted on phase 2 of  3 data phases



3
IUT responds appropriately with a wait state inserted on phase 3 of  3 data phases



4
IUT responds appropriately with a wait state inserted on all of  3 data phases



Explanations:
________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

________________________________________________________

_______________________________________________________

This section should be used to clarify any answers on checklist items above.  Please key explanation to item number.
ADDENDUM A:
Master Protocol Test Scenarios for Components

INTRODUCTION

This is a limited set of protocol test scenarios, to be used with the Component Protocol Checklist for Master Devices, as an aid in the design review and as a minimum test specification in testing for protocol compliance to the PCI Local Bus Specification 2.2.

Assumptions are that configuration registers are programmed to the appropriate states and that the PCI bus is monitored by a protocol checker. These scenarios are targeted for a simulation environment, but they do not preclude being used for a hardware test environment.

1.1. PCI Device Speed (as indicated by DEVSEL) Tests 

GENERAL FUNCTION DESCRIPTION

    Verify the ability of the Implementation Under Test (IUT) to perform single data phase transactions.

    Verify the ability of the IUT to detect and report a master abort.

    Verify that another master can access the IUT’s Received Master Abort bit.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the primary target (PT) to delay the assertion of DEVSEL until a

    master abort occurs.

    Program the Secondary Master (SM) to access the IUT’s Status Register.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2
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FLOW

o  Establish known Initialization State

o  Memory Cycles

     - PT: fast speed memory slave - Compliance Checklist Test No. 1 & 2

     - SM: write to the IUT’s Status Register to clear the Received Master Abort bit

     - IUT: a single data phase write to the PT.

     - IUT: a single data phase read from the PT.

     - Verify the data in the PT memory and in the IUT.

     - PT: medium speed memory slave - Compliance Checklist Test No. 3 & 4 

     - IUT: a single data phase write to the PT.

     - IUT: a single data phase read from the PT.

     - Verify the data in the PT memory and in the IUT.

     - PT: slow speed memory slave - Compliance Checklist Test No. 5 & 6

     - IUT: a single data phase write to the PT.

     - IUT: a single data phase read from the PT.

     - Verify the data in the PT memory and in the IUT.

     - PT: subtractive decode speed memory slave - Compliance Checklist Test No. 7 & 8

     - IUT: a single data phase write to the PT.

     - IUT: a single data phase read from the PT.

     - Verify the data in the PT memory and in the IUT.

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is not set in the IUT’s Status Register.

     - PT: slower than subtractive decode speed memory slave - Compliance Checklist Test No. 9 & 10

     - IUT: single data phase write to the PT

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is set in the IUT’s Status Register.

     - SM: write to the IUT’s Status Register to clear the Received Master Abort bit

     - IUT: a single data phase read from the PT.

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is set in the IUT’s Status Register.

o I/O CYCLES - Compliance Checklist Tests 11 through 20

Repeat above scenarios substituting "I/O slave" for "memory slave".

o CONFIGURATION CYCLES - Compliance Checklist Tests 21 through 30

Repeat above scenarios substituting "configuration slave" for "memory slave".

o INTERRUPT ACKNOWLEDGE CYCLES - 

     - PT: fast speed Interrupt Acknowledge slave - Compliance Checklist Test No. 31

     - SM: write to the IUT’s Status Register to clear the Received Master Abort bit

     - IUT: an interrupt acknowledge to the PT.

     - Verify the data in the PT memory and in the IUT.

     - PT: medium speed Interrupt Acknowledge slave - Compliance Checklist Test No. 32

     - IUT: an interrupt acknowledge to the PT.

     - Verify the data in the PT memory and in the IUT.

     - PT: slow speed Interrupt Acknowledge slave - Compliance Checklist Test No. 33

     - IUT: an interrupt acknowledge to the PT.

     - Verify the data in the PT memory and in the IUT.

     - PT: subtractive decode speed Interrupt Acknowledge slave - Compliance Checklist Test No. 34

     - IUT: an interrupt acknowledge to the PT.

     - Verify the data in the PT memory and in the IUT.

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is not set in the IUT’s Status Register.

     - PT: slower than subtractive decode speed Interrupt Acknowledge slave - Compliance Checklist Test No. 35

     - IUT: interrupt acknowledge to the PT

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is set in the IUT’s Status Register.

o SPECIAL CYCLE

     - PT: Special Cycle slave - Compliance Checklist Test No. 1 & 2 (PT captures the data without claiming the cycle.)

     - SM: write to the IUT’s Status Register to clear the Received Master Abort bit

     - IUT: a special cycle to the PT.

     - IUT: a single data phase read from the PT.

     - Verify the data in the PT memory and in the IUT.

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is NOT set in the IUT’s Status Register.

1.2. PCI Bus Single Data Phase Target Abort Cycles

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of the Implementation Under Test (IUT) to handle target abort

     conditions during single data phase cycles.

    Verify that another master can access the IUT’s Received Target Abort bit.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the Primary Target (PT) to be fast, medium, slow and subtractive DEVSEL#

     speeds and then perform a target abort 1 clock after DEVSEL# goes active.

    Program the Secondary Master (SM) to access the IUT’s Status Register.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2
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FLOW

  o  Establish known Initialization State

  o  TRDY never goes active during the cycles of this test

  o  Memory cycles

     - PT: fast speed memory slave - Compliance Checklist Test No. 1 - 4

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL#

inactive and STOP# active on the 2nd rising clock edge from when

FRAME# went active

     - IUT: a single data phase write to the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - IUT: a single data phase read from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - PT: medium speed memory slave - Compliance Checklist Test No. 5 - 8

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# inactive and STOP# active on the 3rd rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - IUT: a single data phase read from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - PT: slow speed memory slave - Compliance Checklist Test No. 9 - 12

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# inactive and STOP# active on the 4th rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - IUT: a single data phase read from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - PT: subtractive decode speed memory slave - Compliance Checklist Test No. 13 - 16

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# inactive and STOP# active on the 5th rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - IUT: a single data phase read from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

o  I/O Cycles - Compliance Checklist Tests 17 - 32

Repeat above scenarios substituting "I/O slave" for "memory slave".

o Configuration Cycles - Compliance Checklist Tests 33 - 48

Repeat above scenarios substituting "configuration slave" for "memory slave".

o  Interrupt Acknowledge Cycles 

     - PT: fast speed Interrupt Acknowledge slave - Compliance Checklist Test No. 49 - 50

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# inactive and STOP# active on the 2nd rising clock edge from when FRAME# went active

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - IUT: interrupt acknowledge from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - PT: medium speed  Interrupt Acknowledge slave - Compliance Checklist Test No. 51 - 52

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# inactive and STOP# active on the 3rd rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - PT: slow speed Interrupt Acknowledge slave - Compliance Checklist Test No. 53 - 54

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# inactive and STOP# active on the 4th rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - PT: subtractive decode speed Interrupt Acknowledge slave - Compliance Checklist Test No. 55 - 56

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# inactive and STOP# active on the 5th rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

1.3. PCI Bus Single Data Phase Retry Cycles

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of the Implementation Under Test (IUT) to handle retry

     conditions during single data phase cycles.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the Primary Target (PT) to be fast, medium, slow and subtractive DEVSEL#

     speeds and then perform a  retry 1 clock after DEVSEL# goes active.

    Program the Secondary Master (SM) to access the IUT’s Status Register.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2
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FLOW

  o  Establish known Initialization State

  o  Program the PCI target to only retry a cycle 1 time

  o  TRDY is never activated during the transactions that are retried.

  o  Memory Cycles

     - PT: fast speed memory slave - Compliance Checklist Test No. 1 & 2

     - PT: perform retry by asserting STOP# on the 2nd rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - Verify the data on the PT equals the original data.

     - IUT: a single data phase read from the PT.

     - Verify the read data on the IUT equals the original data

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is not set in the IUT’s Status Register.

     - PT: medium speed memory slave - Compliance Checklist Test No. 3 - 4

     - PT: perform retry by asserting STOP# on the 3rd rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - Verify the data on the PT equals the original data.

     - IUT: a single data phase read from the PT.

     - Verify the read data on the IUT equals the original data

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is not set in the IUT’s Status Register.

     - PT: slow speed memory slave - Compliance Checklist Test No. 5 - 6

     - PT: perform retry by asserting STOP# on the 4th rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - Verify the data on the PT equals the original data.

     - IUT: a single data phase read from the PT.

     - Verify the read data on the IUT equals the original data

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is not set in the IUT’s Status Register.

     - PT: subtractive decode speed memory slave - Compliance Checklist Test No. 7 -8

     - PT: perform retry by asserting STOP# on the 5th rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - Verify the data on the PT equals the original data.

     - IUT: a single data phase read from the PT.

     - Verify the read data on the IUT equals the original data

     - SM: read the IUT’s Status Register.

     - Verify the Received Master Abort bit is not set in the IUT’s Status Register.

o  I/O Cycles - Compliance Checklist Tests 9 - 16

Repeat above scenarios substituting "I/O slave" for "memory slave".

o Configuration Cycles - Compliance Checklist Tests 17 - 24

Repeat above scenarios substituting "configuration slave" for "memory slave".

o  Interrupt Acknowledge

     - PT: fast speed Interrupt Acknowledge slave - Compliance Checklist Test No. 25

     - PT: perform retry by driving STOP# active on the 2nd rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - Verify the read data on the IUT equals the interrupt vector

     - PT: medium speed Interrupt Acknowledge slave - Compliance Checklist Test No. 26

     - PT: perform retry by driving STOP# active on the 3rd rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - Verify the read data on the IUT equals the interrupt vector

     - PT: slow speed Interrupt Acknowledge slave - Compliance Checklist Test No. 27

     - PT: perform retry by driving STOP# active on the 4th rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - Verify the read data on the IUT equals the interrupt vector

     - PT: subtractive decode speed Interrupt Acknowledge slave - Compliance Checklist Test No. 28

     - PT: perform retry by driving STOP# active on the 5th rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - Verify the read data on the IUT equals the interrupt vector

1.4. PCI Bus Single Data Phase Disconnect Cycles

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of the Implementation Under Test (IUT) to handle target disconnect

     conditions during single data phase cycles.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the Primary Target (PT) to be fast, medium, slow and subtractive DEVSEL#

     speeds and then perform a  target disconnect 1 clock after DEVSEL# goes active.

    Program the Secondary Master (SM) to access the IUT’s Status Register.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2
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  o  Establish known Initialization State

  o  Memory Cycles

     - PT: fast speed memory slave - Compliance Checklist Test No. 1 - 2

     - PT: perform target disconnect by driving STOP# and TRDY# active on the 2nd rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - Verify the data in the PT memory and in the IUT

     - IUT: a single data phase read from the PT.

     - Verify the read data on the IUT equals the data written.

     - PT: medium speed memory slave - Compliance Checklist Test No. 3 - 4

     - PT: perform target disconnect by driving STOP# and TRDY# active on the 3rd rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - Verify the data in the PT memory and in the IUT.

     - IUT: a single data phase read from the PT.

     - Verify the read data on the IUT equals the data written.

     - PT: slow speed memory slave - Compliance Checklist Test No. 5 - 8

     - PT: perform target disconnect by driving STOP# and TRDY# active on the 4th rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - Verify the data in the PT memory and in the IUT.

     - IUT: a single data phase read from the PT.

     - Verify the read data on the IUT equals the data written.

     - PT: subtractive decode speed memory slave - Compliance Checklist Test No. 7 - 8

     - PT: perform target disconnect by driving STOP# and TRDY# active on the 5th rising clock edge from when FRAME# went active

     - IUT: a single data phase write to the PT.

     - Verify the data in the PT memory and in the IUT.

     - IUT: a single data phase read from the PT.

     - Verify the read data on the IUT equals the data written.

o  I/O Cycles - Compliance Checklist Tests 9 - 16

Repeat above scenarios substituting "I/O slave" for "memory slave".

o Configuration Cycles - Compliance Checklist Tests 17 - 24

Repeat above scenarios substituting "configuration slave" for "memory slave".

o  Interrupt Acknowledge Cycles

     - PT: fast speed Interrupt Acknowledge slave - Compliance Checklist Test No. 25

     - PT: perform target disconnect by driving STOP# and TRDY# active on the 2nd rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - Verify the read data on the IUT equals the interrupt vector

     - PT: medium speed Interrupt Acknowledge slave - Compliance Checklist Test No. 26

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target disconnect by driving STOP# and TRDY# active on the 3rd rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - Verify the read data on the IUT equals the interrupt vector

     - PT: slow speed Interrupt Acknowledge slave - Compliance Checklist Test No. 27

     - PT: perform target disconnect by driving STOP# and TRDY# active on the 4th rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - Verify the read data on the IUT equals the interrupt vector

     - PT: subtractive decode speed Interrupt Acknowledge slave - Compliance Checklist Test No. 28

     - PT: perform target disconnect by driving STOP# and TRDY# active on the 5th rising clock edge from when FRAME# went active

     - IUT: interrupt acknowledge from the PT.

     - Verify the read data on the IUT equals the interrupt vector

1.5. PCI Bus Multi-Data Phase Target Abort Cycles

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of the Implementation Under Test (IUT) to handle target abort

     conditions during multi-data phase cycles.

    Verify that another master can access the IUT’s Received Target Abort bit.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the PCI target to activate TRDY as soon as it can in the cycle

    Program the Primary Target (PT) to be fast, medium, slow and subtractive DEVSEL#

     speeds and then perform a target abort 1 clock after DEVSEL# goes active.

    Program the Secondary Master (SM) to access the IUT’s Status Register.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages 49 - 61

FLOW

  o  Establish known Initialization State

  o  Program the PCI target to activate TRDY as soon as it can in the cycle

  o  Memory cycles

     - PT: fast speed memory slave - Compliance Checklist Test No. 1 - 4

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# and TRDY# inactive and STOP# active on the 2nd rising clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - IUT: attempt a multi-data phase read from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - PT: medium speed memory slave - Compliance Checklist Test No. 5 - 8

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# and TRDY# inactive and STOP# active on the 3rd rising clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - IUT: attempt a multi-data phase read from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - PT: slow speed memory slave - Compliance Checklist Test No. 9 - 12

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# and TRDY# inactive and STOP# active on the 4th rising clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - IUT: attempt a multi-data phase read from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - PT: subtractive decode speed memory slave - Compliance Checklist Test No. 13 - 16

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - PT: perform target abort by driving DEVSEL# and TRDY# inactive and STOP# active on the 5th rising clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

     - SM: write to the IUT’s Status Register to clear the Received Target Abort bit

     - IUT: attempt a multi-data phase read from the PT.

     - SM: read the IUT’s Status Register.

     - Verify Received target abort bit is set in the register

     - Verify that the IUT does not retry the transaction.

o  Dual Address Cycle. - Compliance Checklist Tests 17 - 32

Repeat above scenarios substituting "dual address slave" for "memory slave".

 Note: the PT's programmed response for Dual Address Cycles should be delayed by one clock.

o Configuration Cycles - Compliance Checklist Tests 33 - 48

Repeat above scenarios substituting "configuration slave" for "memory slave".

o Memory Read Multiple Cycles - Compliance Checklist Tests 49 - 55

Repeat above scenarios substituting "Memory Read Multiple slave" for "memory slave" . The read transactions are to be Memory Read Multiple while the write transactions remain Memory Write.

o Memory Read Line Cycles - Compliance Checklist Tests 57 - 64

Repeat above scenarios substituting "Memory Read Line slave" for "memory slave" . The read transactions are to be Memory Read Line while the write transactions remain Memory Write.

o Memory Write and Invalidate Cycles - Compliance Checklist Tests 65 - 72

Repeat above scenarios substituting "Memory Write and Invalidate slave" for "memory slave" . The read transactions are to remain Memory Read  while the write transactions are to be Memory Write and Invalidate.

1.6. PCI Bus Multi-Data Phase Retry Cycles

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of the Implementation Under Test (IUT) to handle retry

     conditions during multi-data phase cycles.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the Primary Target (PT) to be fast, medium, slow and subtractive DEVSEL#

     speeds and then perform a  retry 1 clock after DEVSEL# goes active.

    Program the Secondary Master (SM) to access the IUT’s Status Register.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages 49 - 61 

FLOW

  o  Establish known Initialization State

  o  Program the PCI target to only retry a cycle 1 time

  o  TRDY is never activated during the transactions that are retried.

  o  Memory Cycles

     - PT: fast speed memory slave - Compliance Checklist Test No. 1 - 2

     - PT: perform retry by driving STOP# active on the 2nd rising clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - Verify the data on the PT equals the original data.

     - IUT: attempt a multi-data phase read from the PT.

     - Verify the read data on the IUT equals the original data

     - PT: medium speed memory slave - Compliance Checklist Test No. 3 - 4

     - PT: perform retry by driving STOP# active on the 3rd rising clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - Verify the data on the PT equals the original data.

     - IUT: attempt a multi-data phase read from the PT.

     - Verify the read data on the IUT equals the original data

     - PT: slow speed memory slave - Compliance Checklist Test No. 5 - 6

     - PT: perform retry by driving STOP# active on the 4th rising clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - Verify the data on the PT equals the original data.

     - IUT: attempt a multi-data phase read from the PT.

     - Verify the read data on the IUT equals the original data

     - PT: subtractive decode speed memory slave - Compliance Checklist Test No. 7 - 8

     - PT: perform retry by driving STOP# active on the 5th rising clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - Verify the data on the PT equals the original data.

     - IUT: attempt a multi-data phase read from the PT.

     - Verify the read data on the IUT equals the original data

o  Dual Address Cycle. - Compliance Checklist Tests 9 - 16

Repeat above scenarios substituting "dual address slave" for "memory slave".

 Note: the PT's programmed response for Dual Address Cycles should be delayed by one clock.

o Configuration Cycles - Compliance Checklist Tests 17 - 24

Repeat above scenarios substituting "configuration slave" for "memory slave".

o Memory Read Multiple Cycles - Compliance Checklist Tests 25 - 28

Repeat above scenarios substituting "Memory Read Multiple slave" for "memory slave" . The read transactions are to be Memory Read Multiple while the write transactions remain Memory Write.

o Memory Read Line Cycles - Compliance Checklist Tests 29 - 32

Repeat above scenarios substituting "Memory Read Line slave" for "memory slave" . The read transactions are to be Memory Read Line while the write transactions remain Memory Write.

o Memory Write and Invalidate Cycles - Compliance Checklist Tests 33 - 36

Repeat above scenarios substituting "Memory Write and Invalidate slave" for "memory slave" . The read transactions are to remain Memory Read  while the write transactions are to be Memory Write and Invalidate.

1.7. PCI Bus Multi-Data Phase Disconnect Cycles

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of the Implementation Under Test (IUT) to handle disconnect

     conditions during multi-data phase cycles.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the Primary Target (PT) to be fast, medium, slow and subtractive DEVSEL#

     speeds and then perform a  disconnect 2 clocks after DEVSEL# goes active.

    Program the Secondary Master (SM) to access the IUT’s Status Register.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages  49 - 61

FLOW

  o  Establish known Initialization State

  o  Memory Cycles

     - PT: fast speed memory slave - Compliance Checklist Test No. 1 - 2

     - PT: perform disconnect by driving TRDY# active on the 2nd rising clock edge and  STOP# active on the 3rd clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - Verify the data in the PT  memory and in the IUT.

     - IUT: attempt a multi-data phase read from the PT.

     - Verify the read data on the IUT equals the data written.

     - PT: medium speed memory slave - Compliance Checklist Test No. 3 - 4

     - PT: perform disconnect by driving TRDY# active on the 3rd rising clock edge and STOP# active on the 4th clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - Verify the data in the PT memory and in the IUT.

     - IUT: attempt a multi-data phase read from the PT.

     - Verify the read data on the IUT equals the data written.

     - PT: slow speed memory slave - Compliance Checklist Test No. 5 - 6

     - PT: perform disconnect by driving TRDY# active on the 4th rising clock edge and STOP# active on the 5th clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - Verify the data in the PT memory and in the IUT.

     - IUT: attempt a multi-data phase read from the PT.

     - Verify the read data on the IUT equals the data written.

     - PT: subtractive decode speed memory slave - Compliance Checklist Test No. 7 - 8

     - PT: perform disconnect by driving TRDY# active on the 5th rising clock edge and STOP# active on the 6th clock edge from when FRAME# went active

     - IUT: attempt a multi-data phase write to the PT.

     - Verify the data in the PT memory and in the IUT.

     - IUT: attempt a multi-data phase read from the PT.

     - Verify the read data on the IUT equals the data written.

o  Dual Address Cycle. - Compliance Checklist Tests 9 - 16

Repeat above scenarios substituting "dual address slave" for "memory slave".

 Note: the PT's programmed response for Dual Address Cycles should be delayed by one clock.

o Configuration Cycles - Compliance Checklist Tests 17 - 24

Repeat above scenarios substituting "configuration slave" for "memory slave".

o Memory Read Multiple Cycles - Compliance Checklist Tests 25 - 28

Repeat above scenarios substituting "Memory Read Multiple slave" for "memory slave" . The read transactions are to be Memory Read Multiple while the write transactions remain Memory Write.

o Memory Read Line Cycles - Compliance Checklist Tests 29 - 32

Repeat above scenarios substituting "Memory Read Line slave" for "memory slave" . The read transactions are to be Memory Read Line while the write transactions remain Memory Write.

o Memory Write and Invalidate Cycles - Compliance Checklist Tests 33 - 36

Repeat above scenarios substituting "Memory Write and Invalidate slave" for "memory slave" . The read transactions are to remain Memory Read  while the write transactions are to be Memory Write and Invalidate.

1.8. PCI Bus Multi-Data Phase & TRDY# Cycles

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of the module to handle multi-data phase cycles

     with TRDY# going active and inactive multiple times.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the PT to generate a single and multiple TRDY# high

     pulses during the transfers.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages  26 - 27, 47 - 49

FLOW

  o  Establish known Initialization State

  o  Memory Cycles

  o  Program PT to be a fast speed memory

  o  Single TRDY# high pulse one clock wide - Compliance Checklist Tests 1 - 6

     - Program PT to drive TRDY# inactive on the 2nd rising clock edge from when FRAME# went active

     - Program PT to drive TRDY# active on the 3rd rising clock edge from when FRAME# went active

     - Perform a multi-data phase write to the PT

     - Verify that the data was received by the PT

     - Perform a multi-data phase read from the PT

     - Verify the read data on the IUT equals the write data

     - Program PT to drive TRDY# inactive on the 3rd rising clock edge from when FRAME# went active

     - Program PT to drive TRDY# active on the 4th rising clock edge from when FRAME# went active

     - Perform a multi-data phase write to the PT

     - Verify that the data was received by the PT

     - Perform a multi-data phase read from the PT

     - Verify the read data on the IUT equals the write data

  o  Single TRDY# high pulse two clocks wide - Compliance Checklist Tests 7 -8

     - Program PT to drive TRDY# inactive on the 3rd rising clock edge from when FRAME# went active

     - Program PT to drive TRDY# active on the 5th rising clock edge from when FRAME# went active

     - Perform a multi-data phase write to the PT

     - Verify that the data was received by the PT

     - Perform a multi-data phase read from the PT

     - Verify that the data was received by the PT

     - Program PT to drive TRDY# inactive on the 4th rising clock edge from when FRAME# went active

     - Program PT to drive TRDY# active on the 6th rising clock edge from when FRAME# went active

     - Perform a multi-data phase write to the PT

     - Verify that the data was received by the PT

     - Perform a multi-data phase read from the PT

     - Verify the read data on the IUT equals the write data

     o Multiple TRDY# high pulses with one clock between pulses - Compliance Checklist Tests 9 - 10

     - Program PT to drive TRDY# inactive for 1 clock and then active for 1 clock after FRAME# goes active until the transfer completes

     - Perform a multi-data phase write from the PT

     - Verify that the data was received by the PT

     - Perform a multi-data phase read from the PT

     - Verify the data on the IUT equals the write data

   o Multiple TRDY# high pulses with two clock between pulses - Compliance Checklist Tests 11 - 12

     - Program PT to drive TRDY# inactive for 2 clocks and then active for 2 clocks after FRAME# goes active until the transfer completes

     - Perform a multi-data phase write from the PT

     - Verify that the data was received by the PT

     - Perform a multi-data phase read from the PT

     - Verify the data on the IUT equals the write data

o  Dual Address Cycle. - Compliance Checklist Tests 13 - 24

Repeat above scenarios substituting "dual address slave" for "memory slave".

 Note: the PT's programmed response for Dual Address Cycles should be delayed by one clock.

o Memory Read Multiple Cycles - Compliance Checklist Tests 25 - 30

Repeat above scenarios substituting "Memory Read Multiple slave" for "memory slave" . The read transactions are to be Memory Read Multiple while the write transactions remain Memory Write.

o Memory Read Line Cycles - Compliance Checklist Tests 31 - 36

Repeat above scenarios substituting "Memory Read Line slave" for "memory slave" . The read transactions are to be Memory Read Line while the write transactions remain Memory Write.

o Memory Write and Invalidate Cycles - Compliance Checklist Tests 37 - 42

Repeat above scenarios substituting "Memory Write and Invalidate slave" for "memory slave" . The read transactions are to remain Memory Read  while the write transactions are to be Memory Write and Invalidate.

1.9. PCI Bus Data Parity Error Single Cycles

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of the IUT to detect and report data parity

     errors for I/O, configuration, and memory cycles.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the PT to activate PERR for each write data phase to

     indicate that a data parity error occurred.

    Program the PT to generate odd parity for each read data phase to

     force a data parity error.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

    Protocol Checker(PC) monitors the PCI bus for correct protocol.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages  93 - 100

FLOW

  o  Establish known Initialization State

  o  Memory Transactions - Compliance Checklist Tests 1 - 3

    - Program PT to drive PERR# active on write data phases.

    - Program PT to generate odd parity on all read data phases.

    - SM: write to PM command register to set the Parity Error Response bit.

    - IUT: single data phase write to PT

    - SM: read IUT status register to verify Data Parity Detected bit is set

    - SM: write to status register to clear Data Parity Detected bit 

    - IUT: single data phase read from PT

    - PC: verify PERR# is active two clocks after the data phase

    - SM: read IUT status register to verify Data Parity Detected bit is set

    - SM: write to status register to clear Data Parity Detected bit 

o  I/O Cycles - Compliance Checklist Tests 4 - 6

Repeat above scenarios substituting "I/O slave" for "memory slave".

o Configuration Cycles - Compliance Checklist Tests 7 - 9

Repeat above scenarios substituting "configuration slave" for "memory slave".

1.10. PCI Bus Data Parity Error Multi-Data Phase Cycles

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of the IUT to detect and report data parity

     errors for configuration, and memory cycles.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the PT to activate PERR for each write data phase to

     indicate that a data parity error occurred.

    Program the PT to generate odd parity for each read data phase to

     force a data parity error.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

    Protocol Checker(PC) monitors the PCI bus for correct protocol.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages  93 - 100

FLOW

  o  Establish known Initialization State

  o  Memory Transactions - Compliance Checklist Tests 1 - 3

    - Program PT to drive PERR# active on write data phases.

    - Program PT to generate odd parity on all read data phases.

    - SM: write to PM command register to set the Parity Error Response bit.

    - IUT: multi-data phase write to PT

    - SM: read IUT status register to verify Data Parity Detected bit is set

    - SM: write to status register to clear Data Parity Detected bit 

    - IUT: multi-data phase read from PT

    - PC: verify PERR# is active two clocks after the first data phase

    - SM: read IUT status register to verify Data Parity Detected bit is set

    - SM: write to status register to clear Data Parity Detected bit 

o  Dual Address Cycle. - Compliance Checklist Tests 4 - 6

Repeat above scenarios substituting "dual address slave" for "memory slave".

 Note: the PT's programmed response for Dual Address Cycles should be delayed by one clock.

o Configuration Cycles - Compliance Checklist Tests 7 - 9

Repeat above scenarios substituting "configuration slave" for "memory slave".

o Memory Read Multiple Cycles - Compliance Checklist Tests 10 - 11

Repeat above scenarios substituting "Memory Read Multiple slave" for "memory slave" . The read transactions are to be Memory Read Multiple while the write transactions remain Memory Write.

o Memory Read Line Cycles - Compliance Checklist Tests 12 - 13

Repeat above scenarios substituting "Memory Read Line slave" for "memory slave" . The read transactions are to be Memory Read Line while the write transactions remain Memory Write.

o Memory Write and Invalidate Cycles - Compliance Checklist Test 14

Repeat above scenarios substituting "Memory Write and Invalidate slave" for "memory slave" . The read transactions are to remain Memory Read  while the write transactions are to be Memory Write and Invalidate.

1.11. PCI Bus Master Timeout

GENERAL FUNCTIONAL DESCRIPTION

    Verify that a master terminates its transaction

          when its internal latency timer expires with GNT# inactive.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program the PCI target to insert wait states

          between data phases so that the master's latency

          timer expires. The arbiter de-asserts GNT# to the master.

    Program the SM and secondary target (ST) to default to perform continuous transactions.

    Protocol Checker(PC) monitors the PCI bus for correct protocol.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages  49 - 52, 79

FLOW

  o  Establish known Initialization State

  o  Memory Transactions - Compliance Checklist Tests 1 - 2

     - Program the PCI target to be fast speed memory slave with 2 wait states between data phases.

     - IUT: 4 data phase write to the PT

     - PC: verify IUT terminated the transaction before 4 data phases completed

     - IUT: 4 data phase read from PT

     - PC: verify IUT terminated the transaction before 4 data phases completed

     - Verify read and write data

o  Dual Address Cycle. - Compliance Checklist Tests 7 - 8

Repeat above scenarios substituting "dual address slave" for "memory slave".

 Note: the PT's programmed response for Dual Address Cycles should be delayed by one clock.

o Configuration Cycles - Compliance Checklist Tests 3 - 4

Repeat above scenarios substituting "configuration slave" for "memory slave".

o Memory Read Multiple Cycles - Compliance Checklist Test 5

Repeat above scenarios substituting "Memory Read Multiple slave" for "memory slave" . The read transactions are to be Memory Read Multiple while the write transactions remain Memory Write.

o Memory Read Line Cycles - Compliance Checklist Test 6

Repeat above scenarios substituting "Memory Read Line slave" for "memory slave" . The read transactions are to be Memory Read Line while the write transactions remain Memory Write.

o Memory Write and Invalidate - Compliance Checklist Test 9

(Master must not terminate the transaction except at a line boundary.)

     - Program the PCI target to be fast speed memory slave with 2 wait states between data phases.

     - IUT: 4 data phase write (on line boundary) to the PT

     - PC: verify IUT did not terminate the transaction

     - IUT: 4 data phase read from PT   

     - PC: verify IUT did not terminate the transaction

     - Verify read and write data

1.13. PCI Bus Master Parking

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of IUT to drive PCI Local Bus

     to stable conditions if it is idle and GNT# is asserted.

    Verify that the IUT can arbitrate and win or lose ownership of the bus.

    Verify that the IUT can tolerate other transactions on the bus.

METHOD OF VERIFICATION

    Program arbiter to park the master on the PCI Local Bus

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Page 74

FLOW

  o  Establish known Initialization State

  o  Bus Parking - Compliance Checklist Tests 1 - 4

     - Program the arbiter to deassert GNT# to the IUT.

     - IUT: idle state.

     - Program arbiter to assert GNT#

     - PC: Verify IUT drives AD[31::00] and C/BE[3::0]# to stable values within eight PCI clocks. PAR to follow one clock later.

     - Program arbiter to deassert GNT#.

     - PC: verify IUT Tri-states the above signals in one PCI clock.

1.14. PCI Bus Master Arbitration

GENERAL FUNCTIONAL DESCRIPTION

    Verify the ability of IUT to continue the transaction if the arbiter removes GNT# coincident with the IUT asserting FRAME#.

METHOD OF VERIFICATION

    Program the arbiter to release GNT# as soon after FRAME# is asserted as possible 

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Page  68 - 72

FLOW

  o  Initialize the test environment

     - Program the arbiter to deassert GNT# to the IUT as soon after FRAME# asserts as possible.

     - IUT: idle state.

     - Program arbiter to assert GNT#

     - IUT: initiate transaction

     - Program arbiter to deassert GNT# as soon as FRAME# asserts.

     - PC: verify the IUT completes the transaction properly.

     - Verify the correct data was transferred.

o  Repeat the above flow for all transaction command types
ADDENDUM B:
Target Protocol Test Scenarios for Components

INTRODUCTION

This is a limited set of protocol test scenarios, to be used with the Component Protocol Checklist for Target Devices, as an aid in the design review and as a minimum test specification in testing for protocol compliance to the PCI Local Bus Specification 2.2.

Assumptions are that configuration registers are programmed to the appropriate states and that the PCI bus is monitored by a protocol checker. These scenarios are targeted for a simulation environment, but they do not preclude being used for a hardware test environment.

2.1. TARGET RECEPTION OF AN INTERRUPT CYCLE

  GENERAL FUNCTIONAL DESCRIPTION

  Verify  ability of Implementation Under Test (IUT) to respond to an interrupt

  acknowledge cycle from the Primary Master.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2


    Page 93

  METHOD OF VERIFICATION

  Program the target to generate an interrupt and setup the Primary Master to service the  interrupt.  Verify 

  target responds to the interrupt  acknowledge cycle.

  FLOW

  o   Establish known Initialization State

  o   Program the IUT to generate an interrupt

  o   Program the Primary Master to generate an interrupt acknowledge cycle

  o   Verify that the IUT was serviced by the interrupt acknowledge

 2.2. TARGET RECEPTION OF A SPECIAL CYCLE

  GENERAL FUNCTIONAL DESCRIPTION

  Verify ability of Implementation Under Test (IUT) to accept a special cycle

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages 90 - 91

  METHOD OF VERIFICATION

  Program the Primary Master to perform a special cycle.  Verify that the IUT does not respond with a

  DEVSEL but receives  the encoded message and message dependent data.

  FLOW

  o   Establish known Initialization State

  o   Program the Primary Master to  perform  a  special  cycle  with  a  predefined encoded message and message data

  o   Verify the IUT does not respond with a DEVSEL

  o   Verify  the  encoded message and messaged data received by the IUT in the special cycle

 2.3. TARGET DETECTION OF ADDRESS & DATA PARITY ERRORS FOR SPECIAL CYCLES

  GENERAL FUNCTIONAL DESCRIPTION

  Verify ability of Implementation Under Test (IUT) to detect and report an address and a data parity error

  using SERR for a special cycle.

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages  95 - 98

  METHOD OF VERIFICATION

  Program the Primary Master to perform a special cycle with an address parity error  and  then  a  special

  cycle  with a data parity error.   Verify that the IUT  reports the address and data parity errors by activating

  SERR.

  FLOW

  o   Establish known Initialization State

  o   Program the Primary Master to perform a special cycle with an  address parity error

  o   Verify  that  the IUT reports the address parity error by activating SERR.

  o   Program the Primary Master to perform a special cycle with a data parity error

  o   Verify  that  the IUT reports the data parity error by activating SERR.

2.4. TARGET RECEPTION OF I/O CYCLES WITH LEGAL AND ILLEGAL BYTE ENABLES

  GENERAL FUNCTIONAL DESCRIPTION

  Verify ability of Implementation Under Test (IUT) to receive I/O read and write cycles and detect illegal

  byte enables when its data path is less than 32-bits.
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  METHOD OF VERIFICATION

  Program the Primary Master to perform I/O read and write cycles with legal and illegal byte enables.

  Verify that the IUT is able to receive and send the I/O data  when the byte enables are legal by checking 

  the data read from the IUT.  When the byte enables are illegal, verify that the IUT terminates  the transfer 

  with a target abort.

  FLOW

  o   Establish known Initialization State

  o   Program the Primary Master to perform I/O write and read cycles with the address bits AD(1:0) sequencing through B'00', B'01', B'10', and B'11'. The corresponding byte counts will be 4, 3, 2, and 1 to perform a single cycle.

  o   Verify that the IUT doesn't drive TRDY active until the 2nd rising  clock edge from when FRAME was first detected as active. This enables the target to check for illegal byte enables and possibly end with a  target abort.

  o   Verify that the target ends the transfers with a disconnect

  o   Program  the Primary Master to perform I/O write and read cycles with the following AD and C/BE combinations:

      -   AD(1:0) = B'00', C/BE = B'XXX1'

      -   AD(1:0) = B'01', C/BE = B'XX00', C/BE = B'XX11'

      -   AD(1:0) = B'10', C/BE = B'X010', C/BE = B'X001', C/BE = B'X111'

      -   AD(1:0) = B'11', C/BE = B'0110', C/BE = B'0101', C/BE = B'0011',  C/BE  =  B'1111'

  o   Verify  that the IUT terminates the transfer with a target abort and sets the target abort bit for each error scenario.

2.5. TARGET IGNORES RESERVED COMMANDS

  GENERAL FUNCTIONAL DESCRIPTION

  Verify the ability of Implementation Under Test (IUT) to ignore transfers with reserved commands

CROSS-REFERENCE TO PCI LOCAL BUS SPECIFICATION 2.2

    Pages  21 - 22

  METHOD OF VERIFICATION

  Program  the  Primary Master  to perform transfers using the reserved commands and verify the master

   detects a master abort.

FLOW

  o   Establish known Initialization State

  o   Program the Primary Master to perform transfers with C/BE equal to the reserved commands B'0100', B'0101', B'1000', B'1001'.

  o   Verify that the IUT does not respond to the transfer

  o   Program the Primary Master to perform a Dual Address Cycle Transfer

  o   Verify that the IUT does not respond to the transfer

2.6. TARGET RECEIVES CONFIGURATION CYCLES WITH AD(1:0) = B'00' OR B'01'

  GENERAL FUNCTIONAL DESCRIPTION

  Verify the ability of Implementation Under Test (IUT) to respond correctly to configuration cycles when

  its IDSEL is active and AD(1:0) = B'00' or B'01' depending on which types of configuration cycles are

  supported.
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  METHOD OF VERIFICATION

  Program the Primary Master to perform configuration write  and  read  cycles  with AD(1:0)  set to B'00',

  B'01', B'10', and B'11'. Verify the data read from the IUT for the cycles

FLOW

  o   Establish known Initialization State

  o   Program the Primary Master to perform configuration write and read transfers of one and two data phases, and AD rotates through B'00' to B'11' for the byte counts

  o   Activate the IUT’s DEVSEL and set AD(1:0) to B'00' and to B'01' if the IUT supports configuration type 1

  o   Verify that the read data is the same as the write data

  o   Program the Primary Master to perform configuration write and read transfers but set AD(1:0) to B'10' and B'11' and to B'01' if the IUT does not support configuration type 1

  o   Verify that the Primary Master detects a master abort for each transfer

2.7. TARGET RECEIVES I/O CYCLES WITH ADDRESS AND DATA PARITY ERRORS

  GENERAL FUNCTIONAL DESCRIPTION

  Verify the ability of Implementation  Under  Test  (IUT)  to  detect address parity  errors  during  I/O  

  reads  and  writes and data parity errors during writes.
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  METHOD OF VERIFICATION

  Program the Primary Master to perform I/O write and read cycles with bad address and data parity. 

  Verify that the IUT reports address parity errors by activating SERR and data parity errors by activating

  PERR.

  FLOW

  o   Establish known Initialization State

  o   Program the Primary Master to perform an I/O write and read with  bad address parity.

  o   Verify that the IUT detects the address parity errors by driving SERR active.

  o   Program the Primary Master to perform an I/O write with bad data parity.

  o   Verify that the IUT detects the data parity error by driving PERR active two clocks after the erroneous data phase.

2.8. TARGET GETS CONFIGURATION CYCLES WITH ADDRESS & DATA PARITY ERRORS

  GENERAL FUNCTIONAL DESCRIPTION

  Verify the ability of Implementation  Under  Test  (IUT)  to  detect address parity  errors  during  

  configuration reads and writes and data parity errors during writes.
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  METHOD OF VERIFICATION

  Program the Primary Master to perform configuration write and read cycles with bad address and data

  parity.  Verify that the IUT reports address  parity errors by activating SERR and data parity errors by

  activating PERR.

FLOW

  o   Establish known Initialization State

  o   Program  the Primary Master to perform a configuration write and read with bad address parity

  o   Verify that the IUT detects the address parity errors by driving SERR active

  o   Program the Primary Master to perform a configuration write with bad data parity on the first data phase

  o   Verify that the IUT detects the data parity error by driving PERR active two clocks after the erroneous data phase.

  o   Program the Primary Master to perform a configuration write with bad data parity on the second data phase

  o   Verify that the IUT detects the data parity error by driving PERR active two clocks after the erroneous data phase.

2.9. TARGET RECEIVES MEMORY CYCLES

  GENERAL FUNCTIONAL DESCRIPTION

  Verify the ability of Implementation Under Test (IUT) to respond correctly to memory read and write,

  memory read multiple, Memory read line, and memory write and invalidate cycles.

METHOD OF VERIFICATION

  Program the Primary Master to perform the different memory write and read cycles with one and two

  data phases.  Verify the data read from the IUT.
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  FLOW

  o   Establish known Initialization State

  o   Linear Increment Mode

      -   Program the Primary Master to perform memory read and write, memory read multiple, memory read line, and memory write and invalidate cycles with one and two data phases

      -   Rotate the byte enables, C/BE, from B'00' to B'11' in the transfers

      -   Program the Primary Master to use linear increment with AD(1:0) = B'00'

      -   Verify that the read data is the same as the data written

  o   Reserved Mode

      -   Program the Primary Master to perform memory read and write, memory read multiple,  memory read line, and memory write and invalidate cycles with one and two data phases

      -   Rotate the byte enables, C/BE, from B'00' to B'11' in the transfers

      -   Program the Primary Master to use reserved mode AD(1:0) /= B'00'

      -   Verify that the read data is the same as the data written

      -   Verify that the IUT completes one data phase and then disconnects

  o   Crossing Device Boundary

      -   Program the Primary Master to perform multi-data phase memory write and then read transactions that start within the IUT’s memory space and crosses its memory space boundary

.

      -   Verify that the IUT disconnects when the transactions cross its memory space boundary.

      -   Verify that the read data is the same as the data written.

2.10. TARGET GETS MEMORY CYCLES WITH ADDRESS & DATA PARITY ERRORS

  GENERAL FUNCTIONAL DESCRIPTION

  Verify the ability of Implementation  Under  Test  (IUT)  to  detect address

  parity errors during memory read and write, memory read multiple, memory read

  line,  and  memory  write and invalidate cycles and data parity errors during

  memory write and memory write and invalidate cycles.
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  METHOD OF VERIFICATION

  Program the Primary Master to perform  memory  write  and  read  cycles with  bad

  address  and  data parity.  Verify that the IUT reports address parity errors

  by activating SERR and data parity errors by activating PERR.

FLOW

  o   Establish known Initialization State

  o   Program the Primary Master to perform memory read and write, memory read multiple,  memory read line, and memory write and invalidate cycles with bad address parity

  o   Verify  that  the  IUT  detects the address parity errors by driving SERR active

  o   Program the Primary Master to perform a memory write and memory write invalidate cycle with bad data parity on the first data phase

  o   Verify that the IUT detects the data parity error by driving PERR active

  o   Program  the Primary Master to perform a memory write and memory write invalidate cycle with bad data parity on the second data phase

  o   Verify that the IUT detects the data parity error by driving PERR active

2.11. TARGET RECEIVES FAST BACK TO BACK CYCLES

  GENERAL FUNCTIONAL DESCRIPTION

  Verify the ability of Implementation Under Test (IUT)  to  successfully complete fast back to back cycles.
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  METHOD OF VERIFICATION

  Program  the  Primary Master  to  perform the write/write and write/read transfers

  with the IUT being selected both times and then only on the second transfer. 

FLOW

  o   Establish known Initialization State

  o   Both transfers to the IUT

      -   Program the Primary Master to perform a fast back to back transfer with two memory write cycles to the IUT

      -   Program the Primary Master to perform a memory read cycle from the IUT

      -   Verify that the read data is the same as the data written

      -   Program the Primary Master to perform a fast back to back memory write

and read cycle to the IUT

      -   Verify that the read data is the same as the data written

  o   Last transfer to the IUT

      -   Program  the  Primary Master  to perform a fast back to back transfer with two memory write cycles but only the last write selects the IUT

      -   Program the Primary Master to perform a memory read cycle to the IUT

      -   Verify that the read data is the same as the data written

      -   Program the Primary Master to perform a fast back to back memory write and read cycle but only the read selects the IUT

      -   Verify that the read data is the same as the data written

2.13. TARGET RECEIVES CYCLES WITH IRDY USED FOR DATA STEPPING

  GENERAL FUNCTIONAL DESCRIPTION

Verify  the ability of Implementation Under Test (IUT) to respond correctly to cycles when  the Primary Master uses IRDY to step the data.
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  METHOD OF VERIFICATION

Program the Primary Master to perform memory read and write cycles with IRDY inactive during the cycles.  Verify that the IUT is able to receive and send  the correct data.

  FLOW

  o   Establish known Initialization State

  o   Program the Primary Master to perform a memory cycle write and read with three data phases.

  o   Program the Primary Master to insert a wait state on the 1st data phase

  o   Verify that the IUT received and sent the same data written to it

  o   Program the Primary Master to perform a memory cycle write and read with three data phases.

  o   Program the Primary Master to insert a wait state on the 2nd data phase

  o   Verify that the IUT received and sent the same data written to it

  o   Program the Primary Master to perform a memory cycle write and read with three data phases.

  o   Program the Primary Master to insert a wait state on the 3rd data phase

  o   Verify that the IUT received and sent the same data written to it

  o   Program the Primary Master to insert a wait state before each data phase

  o   Verify that the IUT received and sent the same data written to it
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