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Research of PCI device’s configuration space
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Abstract: It’s necessary to access device configuration space in the development of a PCI device driver to control the

equipment. The mechanism and ways of accessing PCI configuration space under PC platform and Windows OS were studied

in this paper. The register structure in PCI configuration space was analysed. A way of accessing configuration space under

user mode was introduced, which can determine a PCI Express device through capability list. Experiment on a G31

motherboard and Windows XP based PC shows this solution is valid.
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1 0 2 PCI 3.0
Tab. 1 Header region of type 0 configuration space Tab. 2 New capabilities defined by PCI spec 3.0
1D
00~01h 00h
02~03h 01h PCI
04~05h PCI 05h (MSI)
06~07h PCI 10h PCI Express
08h 11h MSI-X
09~0Bh 12h~FFh
0Ch Cache , PCI Express PCI Express
ODh o PCI Express PCI Express
OEh PCI
OFh ’
. PCI Express ,PCI Express
10~27h
PCI Express
28~2Bh CardBus CIS "
2C~2Dh o
2E~2Fh
3
30~33h ROM
34h X86 2 : 1/0
35~3Bh (Reserved) PCI ( Host/PCI ) 3
h
3 , 10 ,
3Dh
3Fh ‘ :
3Fh , ( BIOS)
PCI . ,
(Bit 4) o /10 ,
1, .
34h , BIOS o
s 1 ° Host/PCI ,  Host/PCI PCI
31 16 15 8 7 0 5
T —fk 44t fie 1D : .
Next_C:p Po?nter Capaﬂbility 1D Windows 3
: 10 PCI ,
RAREEL IRP (IRP_MN_READ_CONFIG ~ IRP_MN_WRITE_
1 CONFIG) BUS_INTERFACE_STANDARD
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Tab. 3 Bits description of Config—Address

31 , 1

170 PCI °
30~24 , 0,
23~16 PCI (1~256),
15~11 PCI (1~32),
10~8 PCIL (1~8),
7~2 °
1~0 , 0,
,Host/PCI
, PCI o / N
4 o
3.2 IRP
IRP_MN_WRITE_CONFIG
BUS_INTERFACE_STANDARD SetBusData
, IRP_MN_READ_CONFIG
BUS_INTERFACE_STANDARD GetBusData
OxFFFF, Bl
Windows2000, Windows XP,Server2003
PCI Express, PCI Express PCI ,
BIOS  ACPI PCI' Express o Windows
Vista Windows 7 PCI Express

ASPM (Active State Power Management ),

PME (Power Management Event) 2
3.3 DriverWork, WinDriver /
Numega DriverStudio  Jungo WinDriver,
DriverStudio DriverWork KPciConlfi-
guration PCI ,KPciConfiguration
PCI l,
WinDriver WDC_PciReadCfgXXX ()
WDC_PciWriteCfgXXX () PCI
PCI Express ,
WD_PciConfigDump () o
, CF8-CFC
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void DisplayConfigSpace (int bus,int dev,int fn)
{
DWORD dwAddr,dwData;
PCI_COMMON_CONFIG PciConfig;
PCI_SLOT_NUMBER SlotNumber;
PCI_CAPABILITIES_HEADER CapabilityHeader;
UCHAR CapabilityOffset ;

SlotNumber.u.AsULONG = 0;
SlotNumber.u.bits.DeviceNumber = dev ;//

SlotNumber.u.bits.FunctionNumber = fn;//

dwAddr = 0x80000000 |
AsULONG<<8);

1

for (inti=0;i < 0x100;i +=4)

{/* 256 PCI */
SetPortVal (PCI_CONFIG_ADDRESS, dwAddr | i,4);
GetPortVal (PCI_CONFIG_DATA , &dwData,4) ;
memcpy ( ((PUCHAR)&PciConfig)+i,&dwData,4 );
}

(bus <<16) | (SlotNumber.u.

if (PciConfig.VendorlD == OxFFFF)
{return;// }
else
{
printf( “bus:%d dev:%d fn:%d ”,
bus,dev,fn);
printf(“%x %x”,
PciConfig.VendorlD,
PciConfig.DevicelD ) ;
}
1
if ((PciConfig. Status & PCI_STATUS_CAPABILITIES_
LIST) == 0) {
printf  (“This device does not support capabilities
list\n”) ;
return;
}
1
if ((PciConfig.HeaderType & (~ PCI_MULTIFUNCTION))
3
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== PCI_BRIDGE_TYPE) { WinlO o Windows XP SP3
CapabilityOffset = PciConfig.u.typel.CapabilitiesPtr; , G31 pPC PCle 2

} else if ((PciConfig.HeaderType & (~ PCI_MULTIFUN-
CTION)) == PCI_CARDBUS_BRIDGE_TYPE) {
CapabilityOffset = PciConfig.u.type2.CapabilitiesPtr;
} else {
CapabilityOffset =PciConfig.u.type0.CapabilitiesPtr;

}
1 PCI Express , PCle
while (CapabilityOffset ! = 0) {
/I PCI
SetPortVal  (PCI_CONFIG_ADDRESS, dwAddr |
CapabilityOffset,4) ;
GetPortVal ~ (PCI_CONFIG_DATA, (PDWORD)

&CapabilityHeader,2) ;

if (CapabilityHeader.CapabilityID ==PCI_CAPABILITY_
ID_PCI_EXPRESS) {

/I ' Found the PCI Express capability

printf(“Is a PCle device, PCle Capability Pointer: %x\n”,

CapabilityOffset ) ;
break ;
} else {
1 5
CapabilityOffset = CapabilityHeader.Next ;
}

}
if (CapabilityOffset == 0) {

2 G31

Fig. 2 PCle devices enumeration on a G31 motherboard
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