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1.1 Introduction 
This guide, the FOXFIRETM I1 Reference Manual, describes how to install. 
maintain and program the FOXFIR!Sm I1 board. Topics covered in the manual 
include installation and board hardware. 

1.2 Conventions 
A variety of text styles are used throughout the manual to call attention to 
specific items. 

Keys 

~ ~~- 

Convention 

Text represented as 

screen display 

Text represented as 

commands 

Text represented in bold italics 

Description 

This typeface is used to represent displays 
appearing on the screen, such as: 

at the "A: \" prompt 

This typeface is used to represent 
commands that are to be entered, such as: 
tyw "setuv" 

When specific keys are referred to they are 
designated by their labels, such as "the 
Enter key" or "the Escape key". or they 
may be shown as [Enter] o~fEsc]. 

When two or more keys are to be pressed 
simultaneously, the keys are linked with a 
plus sign (+). For example: [Ctrll + [Altl 
+ [Dell 

This typeface is used lo designate 
equations being used in the text. 
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1.3 Icons 
Throughout the manual, imponant information is highlighted with icons 

1.4 Key Words and Definitions 
Some of the terms used throughout the manual are defined below. 

BlOS 

Basic InpuVOutput System. Responsible for centralizing the 
task of allocating and deallocating system resources, which is 
crucial for achieving a resource conflict-free system. 

Configuration Cycle 

A special cycle used to access the configuration space of a 
function or device. The UBE bits are OxA for a read and OxB 
for a write. IDSEL is also assened during this cycle to inform 
the target board that AD[31:001 is in a specially encoded 
format. Bits [10:8] select the function number, bits[7:0] select 
the address i n  configuration space and bits [31:11] are 
reserved. 

Configuration Space 

Configuration space consists of 256 bytes that hold vital 
information about that particular board. The first 64 bytes 
make up the Predefined Header that holds information such as 
device and vendor IDS, board status and board control. The 
base address registers for the board are also stored here. 

Expansion ROM Bose Address Register 

Located at offset 0x30 in configuration space, i t  is a base 
address register used by the system only at boot up. If i t  is 
enabled, then the system will shadow (copy) the entire contents 

Icon 

m 
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Warnings are directions that must be 
followed to ensure personal safety. 

Type 

information N~~~ 

Caution 

Description 

Information Notes call attention to 
important features or instructions. 

Cautions are directions that must be 
followed in order to avoid loss o f  
system data andlor damage to 
hardware. 
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into system RAM so it can be executed. Executing instructions 
off the board itself would be too slow to be practical. Once the 
system has come up, this base address register is shut down and 
not used. 

Fundon 
The PC1 specification allows each device to have up to eight 
functions. or sets of configuration data. Different functions a n  
selected by the special address cycle used during a 
configuration space access. 

Mode 

A feature of the FOXFIRETM I1 board. The three modes are: 
Latency Mode. BlOS Mode, and Power Management Mode. 

PC1 

Peripheral Component Interconnect. 

PC1 Retry 

A form of termination of a PC1 cycle. I t  indicates that no data 
has been accessed during the cycle but the data can be accessed 
at a later time. A well designed card should always attempt to 
complete the current bus cycle without a retry. 

PC1 SIC 

Peripheral Component Interconnect (PCI) Special Interest 
Group. See http://www.pcisig.com. 

Sojr Boot 

Restarting the computer without cycling power. 

Threshold 

The value in PC1 clocks before the FOXFIRETM I1 board 
decides that a latency time violation has occurred. 

Write-Lockable 

When a bit is write-lockable, the corresponding mask bit must 
be a I for a write to occur. When the mask bit is a 0 then the 
data is left untouched. 
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2.1 PC1 Technology 
The Peripheral Component Interface (PCI) bus is a high-performance bus that 
provides a processor-independent data path between the host CPU in a PC and 
high-speed peripherals. This interconnect mechanism is designed specifically 
to accommodate multiple high-performance peripheral devices. 

The PC1 specification defines two types of PC1 devices: initiator and target. 
The initiator, or bus master, is a more intelligent device that can conduct 
processing independently of the bus o r  other devices. A bus master device 
shares the bus with the main processor and targets. Bus mastering allows a 
peripheral device to take control of the system bus and not rely on the central 
processor. A target is a device that accepts commands and responds to the 
requests of a initiator. 

The PC1 specification supporls automatic configuration. The PC1 bus can run at 
a clock speed up to 33 MHz and employs a 32-bit data bus that supports 
multiple peripheral components and add-on cards at a peak bandwidth of 132 
MBps, up to an order of magnitude greater than that of other PC buses (IS& 
EISA, or MCA). A PC1 adapter has configuration specifications set in on-board 
memory and provides installation information to the computer at start-up. 

2.2 Overview of FOXFIRETM II 

2.3 FOXFIRETM I1 Features 
Features of the FOXFIRETM I1 board include: 

Monitoring of write-latency 

Monitoring of TRDY latency 

BlOS test card 

Power Management compliance testing 
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3.1 Unpacking 
The FOXFIRETM I1 board is shipped in a static sensitive pack. 

I ) I 1 Before removing the board from the static pack, be sure to be1 
grounded of an iand  all static electricity. static discharge to the 
FOXFIRFM 11 board could damage sensitive components. 

3.2 Visual Inspection 
Before installing the FOXFIRETM 11 board in the computer, visually inspect it 
for damage that may have occurred during shipping. 

3.3 Handling the FOXFIRETM II Card 
The FOXFIRETM I1 Card should be held by the edges. Avoid touching any of 
the components on the board's surface, as they are sensitive and can be easily 
damaged. 
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Figure 3-1: The FOXFIRETM I1 Card 
(Component Side) 
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- - -- -- - - -- 

The following section provides ~nstructions on ~nstalllng the FOXFlRETU 
11 board lnto the PCI host system 

4.1 Compare Switches 
FOXFIRETM 11 is delivered with all of its switches in their default 
settings. (See Figure 3-1 for the location of the switches on the 
FOXFIRETM I1 board.) Carefully compare the switches on the 
FOXFIRETM I I  board to the information below. Make sure that all of the 
switches are set accordingly. 

4.1.1 SW1 - PME Momentary Push-Button 
This push-button switch located on the top card edge is used to force 
assertion of PME#. See Section 6.4 for a detailed description of the 
PME Momentary Push-Button. 

4.1.2 SW2 Definitions and Default Settings 

- 
SW2 

Position # 
I 

2 

3 

SRAM Base Address Register 
functional (will appear) on initial 
boot-up. Card will request I MB 
(default) of memory space 
PME. t;n and PME-Status 
~ n ~ l ~ a l ~ z a l ~ o n  wll be "I b When 
this switch is in the ON position 
the card's PME# output will be 
asserted immediately upon 
initially powering up the card. 
This feature is useful in 
determining whether the platform 
under test orooerlv initializes the . .  . 
system's "sticky bits". 
Vendor IDlDevice ID stored in 
SRAM when BlOS test mode 
enabled 
Write Latency monitor (Latency 
Mode) enables on power up. 

O F F  

Will not appearldisabled; 
will return all zeroes when 
read. Card will not reques 
resources. 
PME-En and PME-Status 
initialization will be "Ob" 

AMS Vendor IDlDevice 
.when BlOS test mode 
enabled 
Write Latency Monitor 
(Latency Mode) disabled 
on power up of system 

WXFIRE'" I, Rcfcrcncc Manull Oocurnsnt 12394-0030 Rev. 1.3 
Anrupotir MicmSyrleml. Inc. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



OFF o N ! ~ ! ~  

Figure 4-1: SW2 Default Settings 

4.1.3 SW3 Default Settings 

OFF ON 1"1m! 
Figure 4-2: SW3 Default Settings 

4.1.4 Latency Monitor LEDs 
The following table shows the significance of each of the LEDs on the 
FOXFIRETM I1 rear panel. See diagram 3-1 for location 

Color 

Green Latency Mode in 

TRDY Time-out 
Green Board PowcdXilinx 
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4.1.5 Power Management LEDs 
The LEDs in the following table illustrate which types o f  power the host 
machine supports. A lighted LED signifies that the corresponding power 
supply is currently supplying the proper voltage, See diagram 3-1 for 
location. 

3.3VAU GREEN 3.3Vaux Power 
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5. SALES AND TECHNICAL SUPPORT 

Please direct any questions or comments regarding the FOXFIRETM I1 
board to PC1 SIC. as indicated below. 

If you have any questions about installing, programming, using, 
or maintaining your FOXFIRETM I 1  board, please contact PC1 
SIG at techsupp@pcisig:com, or fax to (503) 693-8344. 

On-line sales and order information are available on the PC1 SIC 
website: http:Nwww.pcisig.com. 

FOXFIRETY 11 Rcfvcnsc Manual Document 12394-M00 Rev. 1 3  
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6.1 Board Modes 
The FOXFIRETM I1 board has one mode for determining the latencies of 
a PC1 card, one mode for BIOS testing, and another for testing power 
management compliance. It is designed to be used with host software 
which controls the various modes that are available on the card. 

The first mode (Latency Mode) monitors the PC1 bus for unusually long 
retried write transactions and will light an LED as well as assen an 
interrupt request (if interrupt requesting is enabled) when one is 
observed. Software is able to program the threshold (measured in PC1 
clocks) where this error condition is triggered. Once an illegal transaction 
occurs, FOXFlRETM I1 locally stores the address where the retried wria 
had occurred to assist the user in determining which card was responsible 
for that particular transaction. This mode is useful in pinpointing PC1 
functions that violate the PC1 Local Bus Specification's lOuS maximum 
completion rule. In addition to measuring retried write latency, Latency 
Mode can also simultaneously measure Target Ready (TRDY) latencies. 
FOXFIRETM I1 will light a different LED andlor intempt when TRDY 
does not become assetled within a programmable time after FRAME is 
asserted. By latching the address and control bits of the transaction where 
a FRAME# to TRDY# latency violation has occurred. it is possible to  
identify PC1 functions that are not conforming to the PC1 Local Bus 
Specification's 16 clock FRAME# to initial TRDY# rule. 

The second mode (BIOS Mode) available on the FOXFIRETM I1 board is 
designed for testing the BIOS. This mode is useful for seeing how a 
BIOS allocates resources during boot up. FOXFIRETM I1 is capable of 
having up to eight functions implemented simultaneously. allowing for 
the testing of eight different scenarios at once. BIOS Mode also allows 
for a 224K byte ROM that is mapped off the expansion ROM base 
address register when enabled. Each function will share the same ROM. 
bur will have unique intempts (described later). The on-board SRAM 
allows storage of the ROM data and also the configuration infomation 
for all eieht functions. The entire 256 bvte confieuration soace for each 
f u n c t i o n i l l  be write-lockable (un~esQ otherwyse specified) and the 
corresponding mask registers will also be stored in the SRAM. It is 
possible to load the SRAM using an indirect address method or by 
enabling a base address register to access the SRAM directly. 

The third mode (Power Management Mode) enables testinE for 
compliance to the PC1 Bus  owe; Management Interface Specification 
(Revision 1.1). FOXFIRETU I1 is fullv comoliant and allows testine for - 
Host compliancy. I t  is possible lo wake a system out of the D3cold State 
manually by asserting PME# using the PME momentary push-button on 
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the card. Host software can also cause an assertion of PME# in the DO- 
D3hot states. The FOXFIRETM li card also automatically detects what 
variety of PC1 power (3.3VPCI. 5VPCI. 3.3Vaux) is being supplied and 
will adjust accordingly. All three modes of operation are available if 
SVPCI is available. To validate that the host system under test is capable 
of delivering the minimum required current for 3.3Vaux as defined for 
each state, FOXFIRET" 11 can simulate a load on its 3.3Vaux pin of 20, 
160, or 375 mA (+I- 5% for 160 and 375 mA loads and +0% 1.25% for 
20mA load). This programmable 3.3Vau.x loading feature is also useful 
for validating that the system is properly budgeting available 3.3Vaux 
auxiliary power. The PME-Status and PME-En bits can also have their 
initial values set by a switch (SWI), which is useful for testing that the 
host system under test properly initializes these "sticky bits". 

The different modes are described with more detail in section 6.3. 
Controlling the modes is described below in section 6.2. 
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6.2 Board Mode Control 

6.2.1 0x40 Master Control Register 
The master control register is available in all three modes. Its primary 
function is to enablddisable modes and control board level functionality. 
When the FOXFIRETM I1 card is in BlOS Mode it cannot run any other 
modes. Below is a brief description of how to run each mode: 

Latency Mode Control: Setting bit 3 high will enable Latency 
Mode. Bits 1 and 2 control Latency Mode interrupts: setting bit I high 
will enable write latency interrupts and setting bit 2 high will enable 
TRDY latency interrupts. To clear an interrupt, write a zero to the 
respective enable bit. Once an interrupt is cleared. the enable bit may be 
set again and will not produce another interrupt until RESET is toggled. 
Although the write latency time-out LED is always enabled. the TRDY 
LED is enabled by setting bit 5 High. To reset Latency Mode, toggle bit 
0 low-high-low. Since it is possible to set SW4 on the PC1 panel to have 
Latency Mode enabled without software, bit 16 is a switch disable 
allowing software to override the switch setting. 

BIOS M o d e  Control: Setting bit 1 high will enable BlOS Mode and 
setting bit 10 high will enable BlOS Mode interruprs. Bit 8 shows the 
status of the INT pin for the function being accessed. Functions 0, 3.6 
and 7 use INTAU: functions 1 and 2 use INTD#; function 4 uses INTBR 
and function 5 uses INK#.  Writing a 1 to this bit will set the interrupt 
line, while writing a 0 will clear the interrupt. All modes can access this 
register. Setting bit 9 will enable interrupt mirroring where the 
FOXFIRETM 11 board will also assen its interrupt on a line when another 
interrupt has been assened. Bits 23:20 show the status of the interrupts 
that were asserted: bit 23 is INTD# ranging down to bit 20 which shows 
the status of the INTAU line. Writing a 0 to any of these bits will clear 
the interrupt on that line. Bit I I will be high if a PC1 reset was seen on 
boot and can be cleared by writing a zero to this bit. Bits 1412 represent 
the current function being accessed. 

P o w e r  Management  M o d e  Control: There are no Power 
Management Mode control bits in this register. Refer to section 3.3.3.2 
for control of this mode. 
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6.2.2 0x44 Status Register 
The status register is available in Latency and Power Management 
Modes. It is generally Read Only except for a couple of readlwrite bits 
which are marked accordingly below. LEDs 1.2  and 3 may be turned on 
by writing a 1 lo their slatus register and turned off (unless a time-out has 
actually occurred) by writing a zero to the same bit. 

La tency  Mode Status: Bit I high shows that a Latency Mode write 
latency time-out interrupt is pending and bit 2 high shows that the 
Latency Mode write latency time-out LED is on. Bit 16 high signifies 
that an intermpt for the FRM to TRDY latency timer is pending. Latency 
Mode interrupts can be cleared by either resetting Latency Mode or 
clearing the appropriate intermpt enable bit located at bits I and 2 in the 
master control register. Bit 19 will be high if a FRM to TRDY time-out 
has occurred and will be cleared on a reset. If bit 18 is set then the FRM 
to TRDY latency time-out counter has reached its terminal count of 61 
PC1 clocks. Bit 0 shows the current status of the INT A pin. Bit 15 high 
represents that switch 4 on the PC1 panel is on. enabling Latency Mode 
(unless disabled by setting bit 16 in the master control register high). 

P o w e r  M a n a g e m e n t  M o d e  Status: There are no Power 
Management Mode control bits in this register. Refer to section 3.3.3.2 
for status of this mode. 

Miscel laneous S t a t u s  Bits: Bits 31 :24 indicate current design version 
and revision. Bits 1.712 represent the current position of the back panel 
switches. If a bit it high that corresponds to the switch being set to the 
ON location. These bits are provided so that software can check their 
positions to determine different board modes. If bit 12 was high (switch 
I) that would let the software know that the board has reauested memorv 
space through Base Address Register 0 (assuming BlOS Mode i s  
disabled). If bit 14 was high (switch 3) then the device ID will be set to 
0x003 and vendor ID will be set to Oxl2DB for all 8 functions when 
BlOS Mode is enabled regardless of what is stored SRAM. If bit IS 
(switch 4) is  set that would indicate that Latency Mode is already 
enabled and the software could determine if this was correct. If not, the 
switch can be disabled by setting bit 16 high in the master control 
register. 
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Status Registet 

FRM lo TRDY lasncy lime-ow counter has r 
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6.3 Board Mode Description 

6.3.1 Write and TRDY Latency Monitor (Latency Mode) 

A write transaction that is continually retried to the extent that the 
transaction takes more PC1 clocks to successfully complete than the 
number of PC1 clocks specified in the ICbit time-out register (address 
0x48) is said to be in violation of the maximum write latency ~ k .  m e  
PC1 Local Bus Specification dictates that write transactions must 
complete in less than or equal to IOuS). When a write latency violation 
is detected FOXFIRETM I1 will light a red LED (LED I)  as well as signal 
an interrupt request on INTA# (if enabled). The default setting for this 
register is 10 microseconds (Ox14A PC1 clocks). When a retry 
transaction is sensed by the card, the address is latched into a 32 bit 
register (address 0x50) and the counter will be enabled, incrernenting 
with every PC1 clock. If the PC1 master completes the retiy before the 
time-out is reached. the card will go to an IDLE state and wait for 
another retry. 

It is assumed that only one retry transaction will be followed at a time. 
and all other retries occurring between the currently tracked retry and 
completion by the Host will be ignored. It is also assumed that it is 
possible to  miss an illegal transaction if a long legal transaction occurs 
just before an illegal transaction begins. Here the card would miss the 
illegal transaction because it would be "masked" by the long legal 
transaction. The illegal transaction would not be tracked since only one 
transaction is tracked at a time. This scenario is considered to be 
extremely rare and is ignored. 

A TRDY latency violation is detected by FOXFIRETM 11 within a PC1 
transaction if the target of that transaction holds off the assertion of its 
initial TRDY to the extent that the number of clocks between FRAME 
assertion and TRDY assertion is greater then the number of PC1 clocks 
speclfied xn the 6-btt time-out reistcr (address 0x70) (The PC1 Local 
Bus Socc~ficauon d~ctates that a tarret's xnxt~al IUDY assenton shall not 
exceei 16 clocks following the assertion of FRAME for that transaction). 
When a TRDY violation is detected FOXFIRETM I1 will light a red LED 
(LED 3) as well as signal an interrupt request on INTA# (if enabled). The 
default setting for this register is OxOF. when FRAME is asserted. the 
address is latched into a 32 bit register (address 0x60) and the counter is 
enabled. incrementing with every PC1 clock. If the target board asserts 
TRDY before the time-out is reached. FOXFIREF 11 will go into an 
IDLE state and wait for the next assertion of FRAME. The FRAME to 
TRDY latency timer will only respond to addresses greater than the 
address stored at Ox6C. 
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Once a time-out is reached. either a power-on reset or software reset is 
required to restart this mode. 

NO software will be required to start this mode running since this mode 
can be enabled with SW1.4 i n  the ON position. Software will be 
required to change the latency time-out register value, enable the 
interrupt capability when a time-out is reached, read the address at which 
the latency time-out occurred, reset the board without resetting the 
system, and disable the LED when a latency time-out is encountered. 

6.3.1.1 Wri te Latency Moni tor  Register ln format ion 

0x48 W r i t e  R e t r y  Time-out Register-ReaMrite-The time-out 
register holds the number of  PC1 clocks the mode wil l  wait until i t  
realizes a time-out. I t  will default to Ox14A or 10 microseconds if the 
PC1 clock period is 30.3 nanoseconds. 

Ox4C W r i t e  Re t r y  Coun t  Register-Read Only-This 16 bit counter 
will begin counting when a retried transaction is sensed and no other 
retried transaction is being tracked. I t  will be incremented on every PC1 
clock after retry is sensed and the address is latched, and will count until 
a maximum count is reached or a board reset is given. 

0x50 W r i t e  Re t r y  Address Register-Read Only-This register holds 
upper 30 bits of the offending retried address. I t  is loaded every time a 
new test is started and not cleared until a completion is seen before 
latency time-out or a board reset. 

6.3.1.2 FRM t o  TRDY Latency Moni tor  Register Information 

0x60 TRDY Time-out Address Register-Read-Only-The 32 bit 
target address of the offending transaction will be written to this register 
when a FRAME toTRDY latency time-out is detected. 

Ox6C TRDY Address Compare Register-Read~Write-This register wi l l  
compare its value to the PC1 address and only allow monitoring o f  the 
FRM to TRDY latency timer if the PC1 address is greater. Only bits 
[31:24] are implemented so bits [23:00] will always return zero. The 
current default value for this register is OxFO000000. If this register is set 
to 0 x 0  then al l  PC1 accesses will be monitored. 

0x70 TRDY Latency Time-out Register-Reamrite-This tirne- 
out register will hold the number of PC1 clocks allowed between when 
FRAME is first asserted to when TRDY is first asserted before a time-out 
is issued. The default value for this register is OxOF. 
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0x74 TRDY Latency CounterICycle Monitor-Read Only- 
Reading bits [29:24] of this counterlregister after a time-out is issued will 
provide the number PC1 clocks that were actually needed between when 
FRAME was first asserted to when TRDY was first asserted. This is a 
six bit countn so the maximum number of clocks that can be counted is 
64. I f  more than 64 clocks are counted then bit 18 (LM-TRDY-TC) will 
go high in the status register until a resel is given. Bill [19:16] 
correspond to CBE bits [3:0] while FRAME is asserted. All other bits in 
this register will always return 0. 
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6.3.2 BIOS Test Card (BIOS Mode) 
BIOS Mode is used to test a computer BlOS's ability to handle the 
enumeration of detected PC1 functions during the boot process, allowing 
the user to introduce up to eight functions, each one having unique 
characteristics. Since this board will be used to test functionality of the 
BIOS. FOXFIRETM I1 retains its configuration over a soft boot (no 
power-cycling). This is important because the board can only be 
configured after the Host has gone through an initial bwt-up and the 
board is Host accessible. Each function is mapped to a specific intempt 
line and is capable of generating its own interrupt (if enabled). Although 
function 0 will always be active, i t  is possible to enable any combination 
of functions 1 through 7. All eight "functions" are stored in the SRAM at 
different offsets. There am eight register bits (bits [31:24] in the master 
control register) that select which of the eight available functions will 
appear in the next PC1 bus scan. Since the configuration registers for 
each function will be stored in memory, the hardware collects register 
values from memory and loads them into a physical register in the PC1 
chip when a configuration register access is done. If a write is being 
performed, the PC1 chip will perform a write-locked operation and then 
write the value back to memory. 

FOXFIRET" I1 will also support an expansion ROM that all functions 
will share. The ROM will be aliased throughout the space allotted to it 
by the system. The size that is aliased is selectable as the first 32Kb. 
64Kb. 128Kb or 224 Kb of the ROM and is set using bits 18 and 19 in 
the master control register. While the BIOS test mode is active, the ROM 
is read-only. 

The 256-byte configuration space will be divided as shown below where 
the predefined header will have special characteristics for each function. 
There is also a corresponding 256-byte space for mask registers starting 
at byte offset 0x100. Each register in configuration space has a 
corresponding mask register at its address plus a byte offset of 0x100. 
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Configuration Space 

BlOS T e s t  C a r d  Regis ter  Information 

The predefined header space has two different kinds of readlwrite 
characteristics: 

ReadANrite- Bytes and fields have some bits that can be directly 
modified. 

Wrile-Lockable- Bytes that are write-lockable can only be written lo if 
their corresponding mask bit is a 1 .  If their corresponding mask bit is a 
0. then data is unmodified during a write. 

There are only two bits with special purposes that are implemented in the 
predefined header for BlOS Mode besides the Expansion BAR. The first 
is bit I of the Command register which is the memory decode enable bit 
and is unique to each function. This bit is always readlwriteable. In 
addition, bit 0 of the Expansion BAR is unique to each function and is 
the ROM decode enable bit. The corresponding mask for the ROM 
decode enable bit is located at address 0x54 (bit 0). This mask bit is also 
unique to each function although the rest of the Expansion ROM mask 
register (bits 31:Ol) is the same across all functions. 

1 enable bit must be set in the same function. 
i 1 I both the memory enable bit and the ROM decode1 
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The predefined header space will be set up as follows: 

Predefined Header Soaee 

To load the SRAM with both ROM data and configuration data, there is 
an indirect addressing scheme set up which is capable o f  accessing any 
data i n  the SRAM. This will be explained further i n  section 6.3.3.2 
"Loading Configuration Data." The registers used for this are listed 
below along with the ROM mask register. 

0x44 S R A M  Address Register-Read/Wrife-This register is to be 
used along with the SRAM data register at Ox4C to access the SRAM 
using indirect addressing. By first writing the target address into this 
register, i t  is possible to access data stored in the SRAM by reading or 
writing from 0x48. 

0x48 S R A M  D a t a  Register-Reamrite-This register is memory 

mapped into the SRAM at the address stored at 0x44. 

0x54 Expansion ROM Base Address M a s k  Register- 
R e a M r i t e -  This register holds the mask value for the Expansion ROM 
Base Address Register located at 0x30. The Expansion ROM base 
address register is write-masked. Only the upper 16 bits o f  this register 
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are implemented. Bit 0 is implemented differently than the rest of the 
register since i t  is unique to each functions. However, its functionality 
inside a particular function remains the same 

0 ~ 4 4 . 0 ~ 4 8  and 0x54 (bits 31:Ol) are common to all 
functions. Therefore, any bit modified in any 
function will modify that bit in all functions. 

6.3.2.2 Loading Configuration Data 
For the BlOS test mode to boot up it is essential to load the SRAM with 
configuration data for all the functions that will be enabled. Methods I 
and 2 are also used to load the data for the Expansion ROM. For 
convenience there are three ways to load configuration data into the 
SRAM: 

Method 1: Using Memory Base Address Register 
The FOXFIRETM I1 board is shipped with SWI.1 turned ON which will 
request 1 MB (default) of memory space for base address register 0. 
Since this base address register is essentially the same as the Expansion 
ROM base address register, they have the same mask register located at 
bvte address 0x54 in confieuration soace. This mask reeister defaults to - - 
OxFFFOOOO to request the 1 Mb of memory space. 

This method is the most straightfonvard and quickest to use. Since the 
entire SRAM is mapped onto this base address register it is easy to load 
PC1 configuration data. the corresponding configuration mask 
information and the ROM data. The ROM starts at offset 0 and goes up 
to byte offset Ox37FFF. The configuration data starts at byti o f f 2  
0x38000. The offsets for individual functions can be found below in the 
"SRAM Offsets" table 
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become read-only when the BlOS test'mode is 
enabled. 

M e t h o d  2: Indirect Addressing 
This method is useful if it is impractical or impossible to use a base 
address register at power-up since it only involves configuration space 
read and writes. It is also a way to load or check data in the SRAM after 
the BlOS test mode is enabled. Unlike method I, the BlOS test mode 
must be enabled for this method to work. To load (or read) the SRAM 
with this method first write the target address to the indirect address 
register located at byte address 0x44 in configuration space. Next, either 
read or write (depending on desired operation) to the indirect data 
register located at byte address 0x48 in configuration space. Addresses 
correspond to  the offset into the SRAM and can be found below in the 
"SRAM Offsets" table. 

Method 3: Direct Writes t o  Configuration Space 
Although this is another method of loading the SRAM, it requires using 
one of the two above methods to be effective. This method involves 
direct writes or reads to configuration space once the BlOS test mode is 
enabled. This method is what the PC1 bridge sees when it accesses 
configuration space so writes to the SRAM (configuration writes to the 
bridge) are susceptible to the mask settings. If a bit is write-locked then 
it is impossible to write through to the SRAM. Since the mask registers 
lie at addresses outside of configuration space, methods I or 2 must be 
used to modify the mask registers if a write is to be successful. 
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SRAM Offsets 

... . . . . . ... . .. . .. . ... ... .... .. ... . . . . ... . .. . .. . .. . .. ... ....... .... ... ..... .. ... ... .... .. . ... ... . .. . . . .. . . ... ... . .... 
Funelion 7 O d 8 F M  OxWCC- 256 
Mask Ox38FFF OxRFF 

6.3.2.3 Using BlOS Test  Mode 

When enabling the BlOS test mode. it is important to realize that 
function zero's configuration data becomes whatever is currently stored 
in the SRAM. Since the PC1 specification has allowed for hot-swapping 
boards (although it is not supported mechanically) the PC1 bridge will 
read and update each slot's configuration data from time to time to see if 
any boards have been added or removed from the PC1 bus. Also, the 
currently started driver will be lwking for a specific vendor and device 

FOXFIRETU 11 Rcfucnce Msnual Documcn~ 123940000 Rev. 1.3 Pkgef.15 
Annapolis MicmSgnrmr. Ine. 

Artisan Technology Group - Quality Instrumentation ... Guaranteed | (888) 88-SOURCE | www.artisantg.com



ID when it does a configuration access. If a different vendor andlor 
device ID is loaded into SRAM for function zero, then the board may 
become inaccessible since the driver and PC1 bridge think a different 
board is now in that slot. To avoid this scenario and having to cycle 
power to disable the BIOS mode (since it can no longer be disabled by 
the host software), there is an override switch on the back panel. This 
switch is only effective while in BlOS Mode. When this switch is set to 
OFF, the default device and vendor ID will always appear. regardless of 
whether the BlOS mode is enabled and which function is being accessed. 
For FOXFIRETM 11. the default values are 0x003 for device ID and 
Oxl2DB for vendor ID. Setting the switch to ON will allow the device 
and vendor ID values stored in SRAM for each function to be read. The 
default position for this switch is ON 

To enable the Expansion ROM Base Address Register and be able to read 
ROM data at boot up, i t  is necessary to set bit zero high in the Expansion 
ROM Base Address Register located at byte address 0x30 in 
configuration space. If this bit is not set, then attempts to read from the 
ROM will produce a master abon since the board will not respond. This 
bit is the ROM Decade Enable bit. The Memory Space Control bit. 
loratcd at b ~ l  I of the Command Keglster. has precedence o v a  the ROhl 
Drmde Endble b ~ l  311d niust also he enabled for exnanslon ROM addres~ 
decode. 

When using multiple functions it is important to have bit 7 set in the 
Header Type Register located at OxOE in the predefined header. When 
this bit is hizh i t  indicates the board is a multi-function device (has 2 to 8 
functions). -lf this bit is zern then the PC1 bridge will assume that the 
board only has one function. In the master control register there are 8 
bits 131:241 used to enable different functions. Bit 24 corresponds to the 
enable for function zero and is always enabled, or high. The other seven 
bits are readlwriteable and i t  is up to the user to determine which other 
functions (if any) are going to bc enabled. 

6.3.2.4 B a s e  A d d r e s s  Regis ter  P rogramming  Examples  

One of the major uses for BIOS Mode is to see how the BlOS assigns 
resources to panicular boards. Below are some examples of how to 
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program a regular base address mask register so that on power-up the 
base address registers will request certain resources: 

Programming Base A d d r e s s  Mask Registers f o r  BlOS Mode 

6.3.3 Power M a n a g e m e n t  (Power Management M o d e )  

This mode is used to verify host rystem compliance with the PC1 Bus 
Power Management interface Revision 1.1 specification. During this 
mode only PC1 function 0 will be visible to the system. FOXFIROM I1 
meets all the required characteristics for proper power management as 
specified in Chapter 3 of the PC1 Bus Power Management interfacc 
Specification Revision 1.1. Any non-standard registers that vary fmm 
this specification are outlined below. 

Another feature of BlOS Mode is to see how the BlOS assigns resources 
to the Expansion ROM base address register. Below are some examples 
on how to program the Expansion ROM base address mask register so 
the Expansion ROM base address register will request certain resources 
on boot. 

P r o g r a m m i n g  Mask Regis ter  f o r  Expans ion  ROM Base 
Regis ter  

6.3.3.1 PC1 Configuration Space Addit ions  

Expansion ROM Address 
Behavior 

Request 16K bytes of memory space 
Request I Meg of normal memory 
space 

There are some additions to the standard PC1 configuration space needed 
to suppon power managernenl. These were previously reserved spaces 
and will not affect systems that do not support power management. 

BA-mod Programming 

Ox FF FF CO 01 
Ox FF FO 00 01 

In the Predefined Header. Status Register (offset 0x06) bit 4 is set to "I b" 
indicating that a Capabilities List exists. When the system looks at the 
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Capabilities List i t  will see that the FOXFIRETM I1 board support the PC1 
Bus Power Management Interface Revision 1.1 specification. 

The %bit Cap-Ptr register is added at offsel 0x34 that holds the address 
o f  the beginning o f  the PC1 Power Management register block. For the 
FOXFIRETM I1 card the beginning of this block i s  located at 0x80. 
Therefore. this register is hardwired to 0x80. 

6.3.3.2 Power Management Registers 

0 x 7 ~  Misc-PMCTL Register- Read'Wrire-This 16 bit register 
provides software control over the assertion of PME# from bus powered 
P M  states, as well as 3.3Vaux test loading. This register also provides 
control and status for monitoring 33Vaux and detecting the presence o f  
other pawer sources. 

11 Rev. C and higher andprom version 2.0 or 
higher. In  earlier versions these bits are 
hardwired to "Ob." 

Bits [15:131 are Read Only and hardwired to "Ob". 
B i t  [ I21 is Read Only and represents the present state of the 33Vaux 
LED and whether or not 33Vaux is currently within spec. If this bit 
is "lb" then 33Vaux is within spec (3.OV-3.6V +/- 5%). 
Bit  [I I] is Read Only and will be set and held at "I b" i f  i n  any state 
other than S3. 33Vaux goes out of spec. This bit will remain set at 
"lb" until bit [07] in this register i s  set. There is a risk if only bit 
1121 is monitored that 33Vaux could go out of spec and come back 
in spec with out the host observing it. This bit along with bit [ l o ]  
allow the host to detect i f  33Vaux has ever gone out of spec. 
Bi t  [ lo] is Read Only and has the same functionality as bit [I I] but 
i t  can be set in S3. Therefore, this bit is probably preferable to 
monitor. Bi t  [ I  I] was included to obtain more information when 
33Vaux goes out of spec. For example, i f  after coming out o f  S3 bit 
[ l o ]  is set to "lb" and [I I] is set to "Ob" then 33Vaux went out o f  
spec only during S3. However, if both bits are set to "lb" then 
33Vaux went out of spec after coming out o f  S3 and maybe also 
during S3. 
Bit [09] i s  Read Only and will be set to "I b i f  the 33Vaux loading 
circuit is working. I f  this bit is "Ob" i t  means that the FOXFIRETM 
II board cannot draw enough current from the 33Vaux PC1 pin. 
This bit allows monitoring to check i f  the system power supply is 
supplying enough current to 33Vaux. 
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Bit [08] is Read Only and indicates that the 33Vaux voltage is above 
about 2.7V if equal to "lb". When this bit is "OW it means that 
33Vaux is well below spec. This bit could be used to tell if 
33VAUX is just barely out of spec (Bit [8] set to "lb" and bit [I21 
set to "Ob") or severely below spec (Bit [8] set to "OW and bit (121 
set to "Ob"). 
Bit LO71 is ReadNriteable and is used to clear biu [ lo]  or [I I] if 
they are set to "lb". Writing a "lb" to this bit holds bits [lo] and 
[I I] in reset and writing a "Ob" to this bit takes them out of reset 
allowing their normal operation. 
Bit [06] indicates 5 VPCl present when "Ib". 
Bit [05] indicates 3.3 VPCl is present when "Ib". 
Bit (041 indicates 3.3 VAUX is present when "lb". 
Bit 1031 is Read Only and hardwired to "Ob". 
Bits [02:01] are the ReaWriteable Load-Select bits that determine 
how much 3.3Vaux current FOXFIRETM 11 will draw. The default 
value for these bits is IOb (160 mA). The encoding of these bits is 
as follows: 

Bit [OO] is the Assert-PME bit which is used to provide the host 
with a method to force the assertion of PMEU. Setting this bit to 
" l b  will assert PME# given that the PME-En bit (bit 8 in 
PMCSR) is also set (Ib). If the PME-En bit is not set then this bit 
will have no effect on the PME# line. This bit is automatically 
cleared when the PME-Status bit (bit 15 in PMCSR) is cleared 
(ow. 

0x80 Capabi l i ty  ID Register-Read Only-This &bit register is 
hardwired to 0x01. This signifies that the remainder of the capability 
register block represents the PC1 Power Management programming 
interface. 

0x81 Next  I t e m  Po in te r  Register-Read Only-This 8-bit register is 
hardwired to 0x00 which indicates that there are no other extended 
features other than PC1 power management. 

0x82 P o w e r  M a n a g e m e n t  Capabi l i t ies  Regis ter  (PMC)-Read 
Only-This is a 16-bit register that is will return OxFFC2 if 3.3Vaux is 
detected and FOXFIRETM I1 is configured to draw 375 mA from 
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3.3Vaux. This setting indicates that function 0 of FOXFIRFM I1 has the 
following power management capabilities: . Bits [15:1 I] represent the level of PME-Support. When 3.3Vaux is 

present FOXFIRETM I1 will return OxF for these bits signifying that 
the card can generate a PME from DO, Dl ,  D2. D3hot and D3cold 
states. If 3.3Vaux is not present then FOXFIRETM I1 will return 0x7 
since PME# cannot be asserted in D3cold. 
Bits [lo] is the D t S u p p o r t  bit. This bit is hardwired to a "lb" 
since FOXFIRETM I I  supports the optional D2 PM state. 
Bits LO91 is the D l S u p p o r t  bit. This bit is hardwired to a "lb" 
since FOXFIRETM I1 supports theoptional Dl PM state. 
Bits [08:06] are the A u ~ C u r r e n t  bits that indicate the 3.3Vaux 
auxiliary current requirements of FOXFIRETM 11. The value of 
these bits will depend on how the Load-Select bits are set in the 
Misc-PMCTL register. If FOXFIRETM 11 is configured to consume 
375 mA @ 3.3Vaux and PME# assertion during D3cold is possible 
then this register will return "I I Ib". If configured for 160 mA and 
PME# assertion during D3cold is possible then this register will 
return "01 1 b." If  PME# assertion during D3cold is not possible this 
register will return "OOOb." 
Bit [05] is the DSI (Device Specific Initialization) bit. This bit is 
hardwired to "Ob" on FOXFIRET" I1 since the card does not require 
any lorm of device specific initialization (can use a generic device- 
class appropriate device driver). 
Bit [04] is reserved and hardwired to "Ob." 
Bit 1031 is the PME-Clock bit and is hardwired to a "Ob" since 
FOXFIRETM I1 does not require a PC1 free-running clock to 
generate PME# from any PC1 bus PM state. 
Bits [02:001 are the PCI-PM Version bits. FOXFIRETM I1 is PCI- 
PM Specification Revision 1.1 compliant so these bits are hardwired 
to "010b." 

0x84 Power M a n a g e m e n t  Cont roV Sta tus  Register ( P M C S R )  - 
Read/Wri:e- This 16 bit register is used to control and monitor the 
FOXFIRETM 11's power management state. 

Bit 1151 is the PME-Status bit. It is a readlwriteable-clear bit that is 
set to "lb" whenever the FOXFIRETM I1 card assens PME#. As long 
as this bit is set the card is asserting the PME# line. Writing a "lb" to 
this bit will clear the bit, deassen PME#, and clear the Assert-PME 
bit (bit 0 in Misc-PMCTL) if it is set. 
Bits [14:13] are the read only Data-Scale bits. These two bits are 
hardwired to "OOb". . Bits [12:09] are the read only Dab-Select bits. These lour bits are 
hardwired to "OWOb". 
Bit (81 is the PME-En bit. This read/writeable bit is used to enable 
FOXFIRETM I I  to generate a PME (power management event) wake 
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request. PME# assertion is enabled when this bit is set to "lb". , 

When this bit is set to "Ob" then FOXFIRET" I1 cannot assert 
PME#. 
Bits [07:02] are read only reserved bits that are hardwired to 
" m o b . "  
Bits [01:00] are the readwriteable PowerState bits. They are used 
to controllreport the current PM state of the F O X F I R P  11 card. 
They are encoded as follows: 

Bit 01 Bit 00 Power State 

D2 
D3hot 

6.4 Test Hardware 

3.3Vaux Voltmeter  Test S t a k e  Pins- There are two lest stakes 
provided for measuring the 3.3Vaux voltage. These stakes consist of a 
ground stake and a 3.3Vaux stake. The= will be used while 
FOXFIRETM I1 is drawing a known current from 3.3Vaux to determine 
how much current the system is actually supplying. 

On FOXFlRETM I1 Rev. C and higher there is also a test stake called 
3.3Vaux Out which is the voltage after a 0.01 ohm resistor. If external 
33Vaux is being supplied to the board it should be applied to PC1 
3.3Vaux which is the connected to the 33Vaux PC1 pin and the other side 
of the sense resistor. 

PME M o m e n t a r y  Push-Button- This push-button located on the top 
card edge is used to force assertion of PME#. It is specifically designed 
to assen PME# during D3cold but can assert P M W  during any PM state 
provided that the PME-En bit is set to "lb". The push-button and all 
related logic draws its power from 3.3Vaux. If the PME-En bit is set and 
the push-button is depressed then PME# will be ' assened until 
FOXFlRETM Il's PME-Status bit is c l e a r 3  by system software. 

PME M o m e n t a r y  Push-Button Test S t a k e  Pins- These two test 
stakes will be in parallel with the PME Momentary Push-Button and 
allow for an external push-button to be used. They are located to the 
right of the push-button. 
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P o w e r  Detection LEDs-There are three LEDs on the PC1 back panel 
bracket that signify which types of power the host system is supplying. If 
the LED is lit then its corresponding power is present on the PC1 bus. 
The labels, color and PCB reference designators of these LEDs are as 
follows: 

Note that presence detection for each of these voltages is also visible to 
software via Misc-PMCTL register (offset 0 x 7 ~ )  bits[6:41. 

Power Detecting 
5 Volt PC1 
3.3 Volt PC1 
3.3Volt Auxiliary 

PME-En a n d  PME-Status  Initialization Switch- This switch sets 
the default value for the PME-En and PME-Status bits. When the 
switch is set to " O N  both bits will be initialized to "lb." Setting the 
switch to "OFF' will initialize both bits to "Ob." The switch is located 
on the PC1 back panel bracket at position 2 of SWI. These bits are 
initialized the first time 3.3Vaux is detected or if 3.3Vaux is not available 
they will be initialized by every PC1 reset. Note that if the switch is set to 
"ON". FOXFIRETM I1 will also immediately assen its PME# output pin. 
which will remain asserted until it's PME-Status bit is cleared by the 
system. 

Label 
SVPCI 
3.3PCI 

3.3AUX 

Color 
Green 
Green 
Green 

Reference Designator 
D5 
D6 

D8 (Rev A. B) 
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6.5 FOXFIRETM II Register Map 

A d d r w  I Name I Made 
I I Used 

0x40-0x43 I Master Cont~ol Reg~sler I L.rl 
0 ~ 4 4 . 0 ~ 4 7 '  1 Slaws Reg~sler I L 

SRAM Address register B 
0x48-0x4~ '  Write Retry Time-out Register L 

Visible 

I Register (PMC) I 
0x84-0x85 I Power Management Controll Status I P 

other distincl regisler 

I I 

1 Register ( P ~ S R )  
L-Latency Mode B-BIOS mode P-Power Management Mode 

L.P 2 
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3.3Vaux, 4-3,6-2.6-18.6-19.6-20.6-21.6-22 
AssertPME, 6-19,6-21 
Aux-Current, 6-20 
BIOS, 1-2 
BIOS Test Card, 6-10 

Register Inlormation, 6-11 
board mode control, 6-3 
board modes, 6.1 
Board parts, 3-2 
Cap-Ptr, 6-18 
Configuration Cycle, 1-2 
Configuration Space, 1-2.6-11.6-14.6-17 
Conventions. 1-1 
~ 1 - ~ u p ~ o r i 6 3 0  
DZ-Support, 6-20 
D3cold. 6-1,6-20.6-22 
Data-Scale, 6-21 
device ID, 6 4 , 6 1 6  
DSI. 6-20 
Expansion ROM Base Addrw Register, 
FOXFIRETu 11 Features. 2-1 
Funclion, 1-3 
Handling, 3-1 
Header Type Register, 6-16 
ICON, 1-2 
Indirect Addresing, 6-14 
installation, 4-1 
LEDs, 4-2.43.6-5.6-22 
Load-Select bits, 6-19 
Memory Base Address Register, 6-U 
Memory Space Control bit, 6-16 
Misc-PMCTL Register, 6-18 
Mode, 1-3 
Ordering Idormation. 5-1 
PCI. 1-3 
PC1 Retry. 1-3 
PC1 SIG, 1-3 
PC1 specification, 2-1 
PC1 Technology, 2-1 
PCI-PM Version, 6-20 
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PMC, 6-18,6-19.6-20.6-21.6-24 
PMCSR, 6-19.6-21.6-24 
PME momentary push-bntlon, 6-2.6-22 
PME-Clock, 6-20 
PMKEn, 4-1,6-19,6-21.6-22 
PME-En and PME-Status Inilializalion Switch, 6-22 
PME-Status, 4-1.6-19.6-21.6-22 
PME-Support, 6-20 
Power Detection, 6-22 
PowerStale, 6-21 
ReadlWrite. 6-11 
ROM Decode Enable bit. 6-16 
Sales Supporl, 5-1 
Sort Boot, 1-3 
SWl, 6-22 
SW2. 4-1 
swilches, 4-1 
Technical Support, 5-1 
Test Stake, 6-21.6-22 
Threshold, 1-3 
vendor ID, 1-2,646-16 
Write-Lockable, 1-3.6-11 
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Artisan Technology Group is an independent supplier of quality pre-owned equipment 

Gold-standard solutions 
Extend the life of your critical industrial, 

commercial, and military systems with our 

superior service and support. 

We buy equipment 
Planning to upgrade your current 

equipment? Have surplus equipment taking 

up shelf space? We'll give it a new home. 

Learn more! 
Visit us at artisantg.com for more info 

on price quotes, drivers, technical 

specifications, manuals, and documentation. 

Artisan Scientific Corporation dba Artisan Technology Group is not an affiliate, representative, or authorized distributor for any manufacturer listed herein. 

We're here to make your life easier. How can we help you today? 
(217) 352-9330 I sales@artisantg.com I artisantg.com 


