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1 Specifications
The extender card is a tool for engineering anslysxperimentation, and hardware design
qualification. It is designed to generally confoton PCI 2.1 specification mechanically, and to

produce as little electrical signal degradatiorpassible while still performing its function. Refe
to the provided schematics, drawings, and user aldoucomplete details and specifications.

2 Extender Card Features

All PCI signals are routed through the card, witbstbus control signals able to be disconnected
with the installed individual signal isolation sulies.

Weak (10K) pullups are provided for the PCI consiginals FRAME#, STOP#, IRDY#, TRDY#,
DEVSEL#, RESET#, and CLK, so that they are deasdash the extender card’s top receptacle if
the signals are disconnected from the bus withsttieches. The peripheral under test can be hard
reset by opening the switch and grounding its RESIEBput (accessible at the RESET# switch).
Weak (10K) pulldown is provided on the IDSEL sigralit is deasserted when disconnected.

Test pin dimension and spacing accommodate altlatdriogic analyzer probes.

Plenty of ground points are provided for groundogjc analyzer pods and scope probes.

Signals are clearly labeled on the silkscreen dh buales of the board.

Extender cards can be stuffed with components erAtsideor the B-side, so that test points are
oriented “outward” regardless of physical constiinof motherboard component orientation or

arrangement of other installed peripheral cards.

20-pin sockets connected to +5V (pin 20) and GNID ({®) are provided for prototyping such as
with 16V8 GALs or other logic.

Fuses are installed on the 3V and 5V supply railsdolation testing and to help prevent accidental
shorts from causing board or component damaget pbasts are provided for easy access to drive
the peripheral under test with external suppliggh(tihe fuse removed).

Components on the card are not sensitive to ESD.

3 Applications
3.1 Timing Analysisand Probing

Your extender card can be used to perform certgiast of timing analysis and measurements on
PCI signals by attaching an oscilloscope or logialgzer to the exposed test points. After
connecting the probes to the correct location, teres modify software to transition the output
signals being measured. With this technique fidssible to easily measure delay and setup and



hold timed. It's very easy to change boards under testb@oduse the test equipment is connected
to the extender card rather than the board underitdakes very little time to measure differemice
in timing or delay across multiple boards.

Signals can also be easily multi-probed with an&ggipment or an oscilloscope module in a logic
analyzer, so that a normal logic analyzer dispthgifal waveforms) can be shown time-correlated
to the analog signal. Set the analyzer to triggethe logic condition and then trigger the other
module. A PCl interface card (such as Future Biggiems FS16P32E) in another PCI slot is useful
for this.

Shorted AD lines on a board needing repair canllysba quickly found by searching the labeled
AD[31..0] test points with an oscilloscope and lmgkfor degraded signal quality.

3.2 Logic Analyzer Triggering

The extender card can be used to trigger a logatyaer at a specific location in software (such as
an application or device driver) by a simple mamifion to the software and only a few test points.
This is very effective when most of the logic azaly probes are consumed monitoring non-PCI
signals on the peripheral card and not availabiefcomplex trigger, or at any time that software i
capable of detecting the anomaly (either just leetorjust after it happens).

Simply connect FRAME#, CBEJ[3..0], and IDSEL to thmgic analyzer, set it to trigger on a
configuration space read or wfteand modify the software to generate that accesseaproper
time. If triggering is unreliable due to theseteats occurring in the data phases in the normal
course of events, modify the extender card to predudelayed FRAME# signal (“DFRAME#") by
installing and programming a 16V8 in one of thevited prototype slots, and include that signal in
the trigger to differentiate the address phase fiteerdata phase.

3.3 Current Consumption Measur ements

Current consumption of a peripheral card can bdyea®asured by removing the 3.3V and/or 5V

supply fuses and substituting an ammeter. By miggpthe supply voltage on the provided test

points, board power consumption can be calculatddhe extender card rarely interferes with

operation of the peripheral under test, so thesasarements can be taken under a variety of
operating conditions and also quickly checked acrosltiple boards.

! Exercise care in taking these measurements theanmin fact observing outputs from the deviceaundst, rather
than outputs from another source (such as mothetlwizen attempting to measure signals on a petdpleard).
Delay is the time from an input clock edge that causearssition to the actual transition of a givenpuut It is defined
for output signals and is usually the only tempgratiented parameter for characterizing outpudsie to asymmetry
in rising and falling signals, it's typical to septely measure delay for cfk(for rising-edge synchronous circuits) to
output™ and also clK to outputl. Setup andhold are defined only for input signals; this is thradibefore and after
the input clock edge which latches the input torttest recent transition of the input being latchetbre or after the
clock edge; equivalently, the time before and dfterclock where the input is stable. They aralhgthe only
temporally oriented parameters for characterizimpyts. Setup and hold should also be separatelykel for both
rising and falling input signal transitions.

In both cases, it is vital to record the threshalttage used to take the measurement.

2 FRAME#==0, CBE[3..0]==1010 (read) or 1011 (writd)SEL==1.
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To measure current consumption when the devicairstialized or in hardware reset, simply open
the RESET# switch, take the reset-state measurentieeh close the switch and take the
uninitialized measurement. RESET# is automaticadiserted when the switch is open.

3.4 Supply Voltage Variation

Power supply voltage variation (and resulting cotrreonsumption differences) testing is a natural
extension of the current consumption measuremardgested previously. Instead of using an
ammeter, remove the fuse(s) and substitute adjesfalver supplies connected at the test point.
Be sure to connect the power supply correctly soutrces the peripheral and not the motherboard!

Typically, when doing this test, it will be necess#o power up the device under test (using the
supply) and the motherboard (using its supply) eppnately simultaneously to avoid component
damage. It is highly recommended to power thenthgn reset the motherboard with the hardware
reset button (even if it doesn’t seem necessatptso). This will duplicate the condition of hagin
the device installed in the motherboard slot, arnltlimsure the motherboard BIOS initializes the
peripheral under test correctly. After boot-upasnge the effect of varying the supply voltage (and
the corresponding current consumption if desiredjhie various states of operation (such as in
reset, uninitialized, initialized but not operatirand operating). This can be used to establigh th
operational supply voltage range and maximum power.

If the peripheral under test includes power suppbulation on the board, it will be necessary to
defeat it in order to get any useful results frds test.

3.5 Experimentation and Prototyping

Because the extender card features easy accedse t®Ql signals and provides sockets for
programmable logic, it is easy to prototype somey veseful analytical circuits or make
modifications to the bus signals such as might éeessary to correct PCI protocol violations on
new chip or board designs. 5V and GND and propepdpling capacitors are provided for the 20-
pin sockets, which are ideally suited for LatticAlG6V8-5LP (or similar). If you intend to create
registered equations, be sure to connect CLK tdl@and ground pin 11 (OE#). It is recommended
to install a 20-pin socket (on the component siflehe extender card) to accommodate the
programmable logic.

By using this method and routing a few PCI consighals through the 16V8, it is possible to make
many modifications to the signals generated bypérgpheral under test or to the signals visible to
the peripheral under test. Useful modificationgmiinclude protocol corrections, delaying some
signals such as to test the effect of a slower DEMStiming, or splitting shared signals from two

cards to look at their behavior independently amacbmbining them so it looks identical to the

motherboard (and therefore not interfering withganosystem operation).



3.6 Debugging Hardwar e Problems

The isolation switches on the extender card makeny easy to identify the specific location of
connection faults on a peripheral card. This i/ weseful if you put a peripheral you just built or
modified into a motherboard and it doesn’t boot.

There are typically only two tests to run:

1. Isolate the FRAME# signal by opening the switdhit boots now, there probably aren’t
any shorted AD or control signals; rather, somesiogiroblem exists (such as a protocol
violation).

2. Disconnect all the control signals from the byspening all the switches. If it boots, there
is a good chance there is a short on the contgolats. Disconnect FRAME# and binary
search for the signal short. If it doesn’'t bodts iprobably a short in the AD lines.
Unfortunately these can’t be isolated so you prbbabked to perform a visual inspection
after identifying which signals appear to be shbde suggested earlier (end of section 3.1).

3.7 Slot Wearout Prevention

When performing experiments and design qualificetiovith prototype cards, there is usually a

great deal of insertion and removal. This can leadestruction of the motherboard. In cases
where the motherboards are difficult to obtain rer\gery expensive, slot wearout can be avoided by
using the extender card. If the extender cargds¢aeptacle wears out, it can be easily replaced.

If desired, modify the extender card by installmgtandard VGA connector on the board. Then
attach a PCI slot retaining bracket to the VGA a@tar. A slot screw can then be used to secure
the extender card into the computer case. Thisrdbaork of course, if you have an exposed
motherboard not in a case.

Depending on the application, an alternative ba@aich as Adex Electronics PCIX32 Bus Isolation
Extender may be preferred. This card can compl&telate the upper receptacle (including power
and ground) by one switch (or control line). Thasvery useful when testing many boards at a
manufacturing facility where the time saved by spiag boards under test without rebooting the
test station is important. However, the Adex camdsmuch less useful for hardware development,
design qualification, and general engineering dgimggor analysis. [www.adexelec.com]

3.8 Environmental Testing

Because the extender card moves the peripherat tegtephysically away from the motherboard, it
is possible to construct a small environmental ¢esimber which encloses the peripheral card. The
enclosure can rest on the system case and thgretlpheral card can be heated or cooled in the
chamber without affecting the motherboard or othstalled peripherals. Sometimes, two extender
cards (or a taller extender card) must be usedefdi#pg on the system case and the test chamber
design). This arrangement is particularly useduéstablish the operational temperature range of a
peripheral card, as well as the effect of tempeeadn supply current or operating voltage range.



3.9 Miscelaneous Uses

Because the card provides easy access to powegrandd, prototype PCI cards can be placed in
the extender card’'s top receptacle and quickly lkobeovith a meter for supply shorts prior to
installing the prototype cards in a motherboarche power points are well-labeled and therefore
usually easier to identify than probing the propetgard directly.

There are many circumstances where it might beratdsi to isolate a PCI signal (such as a
peripheral card’s INTA# output) from the motherlobdny disconnecting it with the switch at the
proper time while it is operating in the system. hil& this often interferes with the system
operation, this sort of experiment should work qraced in many cases provides useful information
such as to identify which PCI card in a system sdea certain signal that’s shared across multiple
cards.

Disconnect the FRAME# signal with the switch to make peripheral card never respond to a PCI
access (until FRAME# is reconnected).

Disconnect the RESET# signal and ground the per@blotard’s RESET# input to hold it in reset.

Doing this in a temporary manner is very useful wheiting diagnostic software which is capable

of completely reinitializing the peripheral, incingd the registers that are normally set only by the
motherboard BIOS when the system boots up.

End



