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1.INTRODUCTION:

The PCIeEXT-16HOT is a Live (“hot”)
insertion 16 lane PCI-express (PCIe) Bus Extender
Card supporting x16, x8, x4, x2 and x1 PCIe Cards,
referred to as Units-Under-Test (UUTs).  

Greatly speeding up production testing and
engineering debug of PCIe boards, the live insertion
feature allows a board (UUT) to be turned off,
removed, modified or replaced with other boards, and
retested, all without turning off the system power or
rebooting the system.

The PCIeEXT-16HOT offers power monitoring
and over-current indication and limiting, facilitating
rapid troubleshooting and testing, and helping protect
the host system from damage due to certain UUT
malfunctions. Additionally, it offers switch-selectable
voltage margining, enabling UUTs to be tested with
supply voltages decreased by 0%, 5% or 10%, to
expose marginalities in UUT design.

2.FEATURES:
General:

Lubricated connector for thousands of insertions.

Allows testing of x16, x8, x4, x2 and x1 Cards

Controlled-Impedance traces for all signals

Hot Insertion capable:

Slot Power Switch will turn off power to the UUT, allowing
removing and replacing UUT without system shutdown or
reboot 

Live Insertion Software  
Automatically saves and restores UUT’s PCIe
configuration space for quick board swapping without
system shutdown or reboot 

Current reporting on +12, +3.3, +3.3AUX supplies
1V/A outputs indicate UUT power usage on 12V, 3.3V and
3.3Vaux supplies    

12 Volt, 3.3 Volt, and 3.3Vaux supplies.

Overload Protect on +12, +3.3, +3.3AUX supplies.

Red LEDs indicate overcurrent on +12V and +3.3V
supplies.  Current limiting prevents most damage

LEDs indicate presence of +12, +3.3 supply voltages

Auto RST# control:

UUT board is held in power-on-reset until power reaches
proper level and host RESET is inactive.

Controlled Slew Power-on Ramp

Installing a jumper at M1 causes the +12 and +3.3V
supplies to ramp up over a 300us period when Slot Power
Switch is turned on.

 



3.Installing the PCIeEXT-16HOT into
a system:

To install the PCIe extender, power down the host
computer and install the PCIeEXT-16HOT into a
x16 PCIe slot in the motherboard. Secure the
extender using a screw in the metal bracket, and
engage the retention mechanism (if present) .
For proper operation, the PCIeEXT-16HOT
must be installed in a PCIe slot with all PCIe
voltages (+12, +3.3, +3.3aux) present.

After insuring that the computer is operating
correctly, power down the computer and plug in a
known good Unit Under Test (UUT) into top of the
extender card. Repeat the power-up process with
the Slot Power switch (bottom switch – see
Figure 1) in the ON position to verify that the UUT
is functioning correctly. At this point, you may wish
to display and save the configuration register
information from the UUT using the supplied
program PCINT.EXE (For Windows Vista, XP or
2000), or the alternate program PCI.EXE (For
Windows 95, 98, ME and 3.1) so that these values
may later be re-loaded to a new (but identical) UUT
after this board is removed.

Use care when using hot insertion. Remember that
power up BIOS, configuration space and registers
will not be loaded or automatically performed on
insertion of a new UUT unless you use the supplied
live insertion software to reload the UUT’s
configuration space, as described in the manual
section “Live Insertion Software”.

4.Live (Hot) Insertion:
The Live Insertion capability is enabled by first
saving the UUT’s configuration register contents,
using the live insertion software provided, and then
switching the Slot Power switch off, which removes
power from the UUT, facilitating its safe removal. 

With the Slot Power switch OFF, a user can then
remove or insert the UUT, or insert a new UUT of
the same type, without the need to power the host
system off. The plug-in UUT may be modified or
swapped without powering down the host system.   

Then, with the replaced UUT installed, the slot
power switch may be turned on again.   

Switching on Slot Power will require the UUT
configuration register contents to be reinitialized to

operate correctly, again using the live insertion
software, as described in the section “Live Insertion
Software” These configuration registers need to be
initialized prior to re-accessing the board.

You may control the Slot Power via a software
driven parallel port signal, or other TTL control
signal , by simply driving the bottom connection
(bottom terminal) of the Slot Power switch. A HIGH
level on this signal will turn the slot power on, a
LOW level will turn it off. The mechanical SLOT
POWER switch must be left in the OFF position for
the external signal input to work properly.

Figure 1. Location of switches, jumpers and test
points

  
NEVER INSERT OR REMOVE A UUT WITH THE
SLOT POWER SWITCH IN THE ON POSITION!
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5.Installing and running Live
Insertion Software for Windows
VistaTM, XPTM or 2000TM

The live-insertion software supplied with the
PCIeEXT16-HOT allows the UUT configuration
register values to be saved after the first board is
inserted into the extender, and then to be re-
initialized after the UUT board is replaced with an
identical type of board.

Live-insertion software for Vista/XP/2000 is on the
supplied floppy. Copy files \WINNT\PCINT.EXE and
PCIEXT64.SYS to a directory that is in your path
statement, such as your C:\WINNT directory. To
run the software, 1) Be sure a good UUT is plugged
into the PCIeEXT-16-HOT, and 2) the “Slot Power”
switch is ON, and then click on the “Pcint” icon, or
hit the RUN item on the toolbar, and type
C:\WINNT\PCINT.EXE and then click RUN.   

Before running the software under Windows
Vista for the very first time, you must right click
on the “Pcint” icon, then click on “Properties”,
then click on “Compatibility”, then click on
“Privilege level”, then click on “Run this
program as an administrator”, and then click
“OK”. After this, the program may be run any time
by merely clicking on the “Pcint” icon.   

Finding your UUT’s configuration
registers:

When PCINT.EXE starts up, you will see a window
entitled “PCI Device List” with a list of PCI/PCIe
devices in it. Hence, if there are 8 PCI or PCIe
devices in your system, you will see eight items on
the list.  Not all of these PCI/PCIe devices are plug-
in-boards - some are motherboard PCI chips.  One
of these devices is the UUT that is plugged into
your PCIeEXT-16-HOT .  You will need to find out
which of these devices is the UUT’s.   

You may be able to recognize the particular device
that is on the extender by its description.  Double
click on the name of this device.  A new window
entitled “Edit PCI Configuration Space” will appear
which displays the first 16 configuration registers of
that PCI or PCIe device. The first register in each
window (register 0) is the vendor ID number.  Verify
that the vendor ID you see is the correct one for
your UUT .   If you do not know the vendor ID of
your UUT, ask the UUT manufacturer.  If the vendor
ID you see does not match the one known to be for

your UUT, exit this window by clicking on OK, and
then get back to the list by clicking on File and then
clicking on Probe PCI List.  Then select a different
board, and verify that it displays the vendor ID
known to be correct for your UUT.

A detailed description of each register’s function is
contained in the PCI or PCIe Bus Specification,
although for most production applications of the
PCIeEXT16-HOT, it is not necessary to note the
contents of these registers.  We just save the
contents of these registers, so that we can power off
and remove the UUT and then later restore these
contents when inserting a new UUT (of the same
type as the one removed) on the PCIeEXT-16-HOT.

Saving a UUT’s configuration registers
and restoring them into a new UUT:

Once you are in the correct window (entitled “Edit
PCI Configuration Space”) for your UUT, the
contents you see of the first 16 configuration
registers  of  your UUT have already been saved
in a memory buffer , and you can now turn off the
slot power for your UUT , remove the UUT and
replace it with another UUT.

Then, turn the slot power on  and restore the new
UUT’s registers by clicking on “Write to Device ”
and then clicking “OK” in the Write Confirmation
window.
Your new UUT should now be accessible to the
system in the same manner as the old one was.

You may test multiple identical UUTs without having
to save the registers each time.  Just turn OFF the
slot power switch , plug in the new UUT, turn ON
the slot power switch and click on Write to
Device and then “OK”  in the Write Confirmation
menu, to initialize each newly inserted device.
    

Saving the UUT configuration registers
to a file on disk (Optional)

Saving UUT configuration registers to disk is only
necessary if you will be exiting the PCINT.EXE
program before you swap UUTs.  You may
optionally save UUT configuration register contents
to disk (after first clicking on Probe PCI List and
selecting your UUT from the list), by leaving the
“Edit PCI Configuration Space” window, clicking on
OK, then clicking on File and then “Save as”.  Then,
type in a file to store the configuration data to.
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Restoring UUT configuration registers
from a file on disk (Optional)

It is normally not necessary to save information to
disk, although any configuration setup previously
saved to disk may be recalled by clicking “File”,
then “Open” and then selecting the name of the
file  in which you had originally stored your data.  A
device list should appear.  Click on the device
name for your board .  The “Edit PCI Configuration
Space” window will appear.  Verify that the Vendor
ID is the correct one for your UUT  and then click
on “Write to Device ”.  If you reboot your system,
do not restore configuration register contents to
a new UUT from the saved file, as the registers
are not always configured with the same base
address and other contents on each boot-up.  Each
time you boot up a system, you must freshly save
the UUT’s configuration registers, and use this new
information to restore the registers on subsequent
insertions of the same type of UUT in that slot.

You may also use PCINT.EXE to manually edit
config registers of any PCI device, although this
should only be done for debugging purposes.  The
contents of any writable registers may be modified
by clicking on the desired field, typing in new
contents, and clicking on “Write to Device”, to send
the modified data to the UUT.

Every time the system is re-booted, you must
have your UUT in the PCIeEXT16-HOT and the
slot power switch turned ON  for correct live
insertion operation.
   

6.Current Measurement Test Points:
The PCIeEXT-16-HOT allows real-time
measurement of power consumption during board
operation.  A voltmeter or oscilloscope can be
connected with its “+” lead to either the +12 CURR,
+3.3 CURR or +3.3AUX CURR white test points,
and its “-“ lead to the black GND test point.  The
voltage output on these test points has a 1:1 Volt-to-
Ampere correspondence. Hence, a reading of 2.4V
on the +3.3 CURR test point indicates that the UUT
is drawing 2.4 amperes from the +3.3V supply.

7.Under-voltage Margining:

  
WARNING: UNDERVOLTAGING POWER MAY
DAMAGE SOME UUTs OR CAUSE SYSTEM
CRASHES.  USE AT YOUR OWN RISK.

The PCIeEXT-16-HOT allows application of
reduced versions of +3.3V, +3.3AUX and +12V for
the purpose of margin testing the UUT. If the
MARGINING switch (top switch in Figure 1) is in the
0% (top) position, no margining will be used, and
the voltage fed to the UUT (when the Slot Power
switch is ON) will be the full voltage present at the
power connections on the motherboard.  

If the MARGINING switch is in the 5% (middle)
position, the voltage supplied on the +3.3V and
+3.3AUX pins to the UUT will be approximately
3.15V. This 3.15V voltage will be output to the
UUT even if the motherboard voltage is out of
specification, as long as the motherboard voltage is
over 3.2V. Similarly, with the MARGINING Switch
in the 5% position, the voltage supplied on the 12V
pins to the UUT will be approximately 11.4V,
regardless of the motherboard voltage on the 12V
pins, so long as this voltage is 11.5V or higher.

If the MARGINING switch is in the 10% (bottom)
position, the voltage supplied on the +3.3V and
+3.3AUX pins to the UUT will be approximately
3.0V. This 3.0V voltage will be output to the UUT
even if the motherboard voltage is out of spec, as
long as the motherboard voltages are over 3.05V.
Similarly, with the MARGINING Switch in the 10%
position, the voltage supplied on the 12V pins to the
UUT will be approximately 10.8V.

8.Slow Power Supply Ramp-up:
The PCIeEXT-16-HOT turns all three power
supplies on when the Slot Power switch is
turned on, and these voltages rise to full value
in approximately 50-100 microseconds. On
UUTs with large amounts of bulk capacitance,
the resulting inrush current may exceed the
host computer’s power supply capability,
causing the system to reset or hang. For
such systems, installing the jumper at the M1
pair will cause the power-un ramp to
approximately 600 microseconds.
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9.In Case of Trouble:
Issues often seen with live-insertion extenders are:

1) System crashes/hangs when slot power
turned on.

Some PCIe boards do not come up with all of their
PCIe bus lines inactive, as is required by the
specification.  These boards may not work on live
insertion extenders.   The PCIeEXT-16-HOT holds
RESET to the UUT low until at least 500ms has
transpired since all power supply voltages have
risen to their full specified values.  Then, the PCIe-
EXT16-HOT removes the RESET# signal to the
UUT.    This allows correctly designed PCIe bus
boards to operate properly on power-up on our live
insertion extender. 

If the system hangs or crashes when the slot power
switch is turned on, the board-under-test may be
driving the bus immediately after its power is
brought up (while RESET# is still asserted) which is
illegal.  One way to remedy the problem is to modify
the board-under test.

2) System resets when slot power switch is
turned on

The power supplies in some systems have
inadequate reserve capacity to handle the inrush
current of some boards-under-test when they are
switched on in an active extender.  This may cause
the system’s +12V or +3.3V supplies to dip, causing
the system to reset.  This problem is rare, as the
PCIeEXT-16-HOT has slew-rate limiting circuitry,
causing the supplies to the UUT to rise smoothly
over a 200 us period, reducing inrush current.   If
you suspect this problem is occurring, try the
PCIeEXT-16-HOT in a different system.

3) System resets or hangs when Configuration
registers are written to by live-insertion software

Some UUTs use CPLDs or FPGAs that fail to
initialize correctly due to the controlled slew power
ramping on the PCIeEXT-16-HOT.    

10.Limited Warranty
Furaxa, Inc hardware products are warranted
against defects in materials and workmanship for a
period of two (2) years from the date of shipment of
the product. During the warranty period, Ultraview
Corporation shall, at its option, either repair or
replace hardware, software or firmware products
which prove to be defective. This limited warranty
does not cover wear on the top PCI connector
and damage caused by misuse or abuse by
customer , and specifically excludes damage
caused by the application of excessive voltages or
currents to any part of the board. Also specifically
excluded is ESD damage to the bus switches, so
all users are advised to use wrist straps and
other ESD protection while inserting or
removing boards in any system .

While Furaxa, Inc. hardware, software and firmware
products are designed to function in a reliable
manner, Furaxa, Inc. does not warrant that the
operation of the hardware, software or firmware
products will be uninterrupted or error free. Furaxa
products are not intended to be used as critical
components in life support systems, aircraft, military
systems or other systems whose failure to perform
can reasonably be expected to cause significant
injury to humans. Furaxa expressly disclaims liability
for loss of profits and other consequential damages
caused by the failure of any product which would
cause interruption of work or loss of profits, such as
shipboard or military attachment. 

THIS LIMITED WARRANTY IS IN LIEU OF ALL
OTHER WARRANTIES, EXPRESSED OR
IMPLIED. THE WARRANTIES PROVIDED HEREIN
ARE BUYER’S SOLE REMEDIES. IN NO EVENT
SHALL ULTRAVIEW CORPORATION BE LIABLE
FOR DIRECT, SPECIAL, INDIRECT, INCIDENTAL
OR CONSEQUENTIAL DAMAGES SUFFERED OR
INCURRED AS A RESULT OF THE USE OF, OR
INABILITY TO USE THESE PRODUCTS. THIS
LIMITATION OF LIABILITY REMAINS IN FORCE
EVEN IF ULTRAVIEW CORPORATION IS
INFORMED OF THE POSSIBILITY OF SUCH
DAMAGES.

Some states do not allow the exclusion or limitation
on incidental or consequential damages, so the
above limitation and exclusion may not apply to you.
This warranty gives you specific legal rights, and
you may also have other rights which vary from
state to state.
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11. Appendix 1. Running legacy PCI.EXE under Windows 95/98/ME

Win95/98/ME Live insertion software may be downloaded from
www.furaxa.com/pcieext16HOT/downloads/win95live. To install, copy the file PCI.EXE to your
C:\WINDOWS directory. To run the software, hit the RUN toolbar item, type
C:\WINDOWS\PCI.EXE when asked, and then click RUN. A good UUT must be plugged into the
PCIeEXT-16-HOT and the PCIeEXT-16-HOT’s “Slot Power” switch must be on before doing this.

Finding your UUT’s configuration registers

When PCI.EXE starts up, you will see a window with a number of smaller windows in it.   Open up
this large window as wide as possible, by dragging the lower right corner.   Each smaller window
displays the first 16 configuration registers of a PCI device.  Not all of these PCI/PCIe devices are
plug-in boards - some are motherboard chips.  One of these windows is the configuration
space for the UUT that is plugged into your PCIeEXT -16-HOT.  You will need to find out which
of these windows is the UUT’s.  The first register (0) in each window is the vendor ID number.
Click on each window until you see the one which sh ows the vendor ID of your UUT .  

Saving the UUT’s configuration registers and restor ing them in a new UUT .

Once you have clicked on the small window for your UUT, this window should appear on top.
Open your UUT’s window to expose your UUT’s configuration registers, by dragging its lower right
corner downwards.   It is not generally necessary to note the contents of these registers.  We just
want to save the register contents, so that we can power off and remove the UUT and then later
restore these contents when inserting a new UUT of the same type.

To save the UUT configuration register contents and restore them on a new UUT:

1) Click on the “Cfg” button.
  
2) Click on “Read from NewBus”.  This reads the current register data from the UUT.

3) You may now turn off the slot power  switch, remove the UUT and replace it with  a new UUT.

4)  Then, turn the slot power on  and restore the new UUT’s configuration registers by clicking on
“Cfg” and “Write to NewBus”.   Be sure you have not  accidentally clicked on a small window
for a different PCI/PCIe device, or you may write t o the  wrong board and crash the system!

5) Your new UUT should now be accessible to the system in the same manner the old one was.

6) You may test as many identical UUTs as you like.  Just turn off the slot power switch, insert the
new UUT, turn on the slot power switch and click “Write to NewBus” to re-initialize the new UUT.
    
You may also use PCI.EXE to manually edit configuration registers of any device - this should only
be done for debugging purposes.  Writable registers may be altered by clicking on the desired
field, typing in new contents, and then sending data to the UUT by clicking “Write to NewBus”.

Every time the system is re-booted, you must have y our UUT in the PCIeEXT-16-HOT and
the slot power switch turned on  for correct live insertion operation.

NOTE:  Windows 3.1, Windows 95, Windows 98, Windows ME, Windows XP and Windows 2000
are trademarks of Microsoft Corporation
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