CORELIS

ScanPC|™

PCl and Compact PCI Card Boundary-Scan Tester

- Enables boundary-scan
(JTAG) testing of PCI and
Compact PCI (cPCI) cards

- Extends Boundary-scan Test
Coverage and provides easy
access to PCl and Compact
PCI edge connectors

- Provides test coverage for
the hard-to-test traces be-
tween the PCl or Compact
PCI edge connectors and
devices connected to them

- Supports JTAG TAP connec-
tion through the PCI or Com-
pact PCI bus interface or di-
rectly to UUT

- Multi-layer, low noise PCB
construction with ground and
power planes

- Fully compatible JTAG/IEEE
1149.1 Test Access Port
(TAP)

- Supports 3.3V, 5V and univer-
sal I/O PCI cards

- Internal ATX style power sup-
ply included

- Power indicator LEDs

- Selectable PCI bus clock
speed

- Reset switch for generating
reset to UUT

- Software supplied contains
BSDL and other files for auto-
matic test pattern generation
with ScanPCI

- Compatible with the optional
ScanPlus™ family of prod-
ucts for testing and in-
system programming of
Flash memories and CPLDs

Figure 1. ScanPCl Module

Introduction

The PCI Local Bus is a high per-
formance, 32-bit or 64-bit bus with
multiplexed address and data lines.
The bus is intended for use as an
interconnect mechanism between
highly integrated peripheral control-
ler components, peripheral add-in
boards, and processor/memory sys-
tems.

Even for those PCl and Compact
PCI cards that have been designed
with boundary-scan testing in mind,
the area between the PCI or Com-
pact PCI card edge itself and the
PCl interface devices, which typi-
cally have JTAG capability, is not
fully boundary-scan testable. The
Corelis ScanPCI™ provides a way
to quickly and easily access these
hard to reach connections and in-
crease the boundary-scan test cov-
erage of the Unit Under Test (UUT).

ScanPCl Overview

The ScanPCI boundary-scan based
PCI and Compact PCI Card Tester
provides a convenient method to
test PCI and Compact PCI card-
edge connectors. The ScanPCl is
designed to add boundary-scan
control and visibility to PCI and
Compact PCI connectors that would
otherwise be untestable or require
expensive wiring adapter har-
nesses.

The ScanPCl is capable of interfac-
ing with a UUT that is either a 3.3V,
5V, or a Universal voltage device.

The following features are included
in the ScanPCl:
Internal ATX style power supply

5V 32-bit/64-bit PCI Connector
Socket

3.3V 32-hit/64-bit PCI Connec-
tor Socket

Corelis Compatible PCI TAP




Connector

Disk containing netlist, BSDL
files, and software for integra-
tion with Corelis ScanPlus
tools.

Optional Compact PCl interface
module

Connecting the UUT to the
ScanPCl

The ScanPCl has two separate
sockets on the top side of the instru-
ment. The socket labeled “3.3V PCI”
is for both 3.3 volt and universal
voltage PCI and Compact PCI
cards. The socket labeled “5V PCI”
is exclusively for 5 volt PCI devices.

If a target UUT is designed to be a
universal or 3.3 volt PCI or Compact
PCI card, then it is install in the
ScanPCI connector labeled "3.3V
PCI". If the UUT is designed to use
5 volts, then it is installed in the
ScanPCI connector labeled "5V
PCI". During testing, the ScanPCI
will apply the appropriate power to
the UUT using its internal ATX style
power supply.

Connecting the JTAG TAP
of the UUT to the
Boundary-Scan Controller

There are two methods of connect-
ing the JTAG TAP of the UUT to the
boundary-scan controller. The first
method is used when the JTAG
signals on the UUT are brought to
an external header. The second
method is used when the JTAG
TAP signals of the UUT are routed
to the PCI or Compact PCI card-
edge connector.

Target UUT TAP connection on
an External Header:

When the JTAG TAP signals from
the target UUT are brought to a
header, the recommended and most
common approach is to use an ex-
ternal ScanTAP-4 Intelligent Pod to
chain the Target UUT with the
ScanPCI module. One side of the
ScanTAP-4 Pod interfaces with the
boundary-scan controller in the host
test system and the other side of the
Pod interfaces with both the Scan-
PCI and the target UUT. In this
case, the user simply connects
TAP1 from the pod to the TAP con-
nector on the target UUT and TAP2
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Figure 2. Target TAP signals routed to an external header
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Figure 3. Target TAP signals routed to the PCI card-edge

from the pod to the ScanPCI con-
nector labeled “TAP”. Figure 2
shows the TAP connections for the
Target UUT on TAP1(Scan Chain
#1) and the ScanPCl module on
TAP2 (Scan Chain #2).

Target UUT TAP Connections on
the PCI Card-edge Connector:

The ScanPCl also supports the con-
nection of the TAP signals from the

ScanPCl to the target UUT over the
PCI or Compact PCI card-edge con-
nector. For this case, connect the

10-pin cable from the boundary-
scan controller (via the ScanTAP-4
pod) to the ScanPCI TAP connec-
tor. The connection list for the TAP
signals on the card-edge connector
are defined by the PCI and Com-
pact PCI specifications and must be
followed.

Figure 3 shows a block diagram for
the TAP connection from the Scan-
PCI module to the target UUT over
the PCI card-edge connector.



Generating Test Vectors

The ScanPCl integrates easily with
a boundary-scan test plan. When a
PCI or Compact PCI card is in-
stalled in a ScanPCI socket, the
socket behaves like a boundary-
scan component.

Once the PCI or Compact PCI card
is plugged into the socket of the
ScanPCl, the boundary-scan test
system will automatically test the
card-edge connector.

To generate test vectors, a user
simply copies the appropriate BSDL
file from the supplied disk to the
current ScanPlusTPG design direc-
tory, then adds the ScanPCI module
to the topology file and regenerates
the test vectors.

Self-Test

The ScanPCIl module is supplied
with self-test vectors to verify proper
operation of the module prior to
testing the UUT. The self-test vec-
tors are used with ScanPlus Runner
to perform a ScanPCl chain integrity
test to verify proper communication
between the boundary-scan control-
ler, ScanTAP-4 remote pod (if pre-
sent), and the target UUT.

Target TAP Connector

The TAP connector on the user’s
target should accommodate a stan-
dard 10-pin flat cable. Below is the
top view of the target 10 pin connec-
tor header (0.100” x 0.100") spac-
ing. Two such connectors are listed
below, one with a latch ejector, and
one without. 3M part number 30310-
6002HB, (straight header with cen-
ter notch, and 3M part number
3793-5602UG, (latch/ejector straight
header with notch).

Specifications

Size
10.5"x9.0" x 4.5"

Status Indicators
Power ON/OFF indicator

Logic Levels
Outputs CMOS (3.3V, 5V tolerant)
Inputs TTL

Max TCK clock frequency
10 MHz

TRST* 1 X
TDI 3 X
TDO ) :I X

TMS 7 X
TCK 9 X

X 2 GND
X 4 GND
X 6 GND
X 8 GND
X 10 GND

Figure 4. Standard TAP Connector

Conditions

V4 High Level Input Voltage 1.7 5.75 \%
V). Low Level Input Voltage -0.5 0.8 \Y
lon=-8mA DC 2.4 \%
Von low=-0.lmADC | vce- v
3.1
lo.=8mA DC 0.45 Y,
VOL

lo.=0.1mA DC 0.2 \%
Iy V) =V -10 10 HA

or GND
loz Vo = Ve -10 10 HA

or GND

Figure 5. 1/0 and TAP Signals Characteristics

I/O Connectors

JTAG Connector (TAP) 10-pin IDC
(3M part no. 3793-6302 or equiva-
lent).

JTAG Interface
IEEE-1149.1 compliant interface

Power
Internal ATX style power supply

Operating environment
Temperature 0 to 55C. Relative
humidity 10% to 90%, non condens-

ing

Storage environment
Temperature -40 to +85C

Ordering Information

ScanPCI Hardware, Corelis
P/N 10328

ScanPCI User’'s manual

Disk containing netlist, BSDL
files, and software for integra-
tion with Corelis ScanPlus
tools.

Optional Compact PCI Interface
Module, Corelis P/N 10350

ScanPlus Family

Corelis has a complete family of
boundary-scan test and in-system-
programming tools. The complete
Corelis’ family of ScanPlus tools
provides a user with the ability to
perform comprehensive boundary-



scan interconnect testing and in-
system-programming of CPLDs,
FPGAs, and Flash memory devices.

Software is available for infrastruc-
ture and interconnects testing of
both boards and systems. Bound-
ary-scan defect testing is particu-
larly useful for finding stuck-at
faults, opens, shorts, and bridging
faults when using BGA components
or other fine pitch, difficult to probe,
packages.

The ScanPlus family of tools in-
cludes an automatic boundary-scan
Scan Test Pattern Generator
(ScanPlusTPG™), boundary-scan
test execution and in-system-
programming software (ScanPlus
Runner™), and a boundary-scan
interactive debugger.

ScanPlusTPG automatically gener-
ates test patterns that enable testing
of boundary-scan chain integrity,
PCB interconnects, buswires, and
clusters including memories and
FIFOs. These test vectors are then
applied to the Unit Under Test
through one of the Corelis bound-
ary-scan controllers.

The ScanPlus comprehensive diag-
nostics package provides the loca-
tion of the fault in the user’s terms
for netlist, IC name, and pin num-
ber. Figure 6 shows an example of
the user interface seen when per-
forming interconnect testing and in-
system-programming; The Scan-
Plus Runner’s fault diagnostics
screen is shown in Figure 7.

ScanExpress

Until now, boundary-scan testing
and in-system programming was
usually limited to a single board at a
time. In high-volume production,
users are now demanding higher
throughput boundary-scan tools that
will allow concurrent (often referred
to as gang) testing and in-system
programming of tens and hundreds
of units under test.

ScanExpress™ was developed to
address very high-speed boundary-
scan applications and high-volume
production. ScanExpress dra-
matically increases the test and in-
system programming throughput by
applying new, innovative, and pro-
prietary techniques tailored specifi-
cally for optimizing boundary-scan
operating speed.

« ScanPlus Runner - Target-1149.1 ADO Test Plan.tsp
File Setup Diagnostics Yiew Help

Test Steps;
# | Test Step Mame | Resulks
1 Test Infrastructure_inf.cvF Passed
2 Test Interconnects_jc.cvf Failed
3 Test Buswire_bus,cwf Passed
4 Test U4 Clusker_ck.cvF Passed
5 Test DRAM_mct, cvf Passed
& Test L& SRAM_mck, cvf Passed
7 Test U111 SRAM_mct,cvf Passed
g Tesk 14 SRAM_mct.cvf Passed
9 Test L20 SRAM_mct,cvf Passed
10 Test FIFO_mct.cwf Passed
11 Test FLASH-ROM_ct.cuf Passed
12 Test Pull-upgPull-down_pull, cvf Passed
13 Program U7 Flash.fpi Passed
14 Program CPLD U1Z.jam Passed
Test Status Test Statistics
Statuz Total Runs 3
PassedRuns [ 1
o [ i

Bun Test

LClose

Figure 6. ScanPlus Runner Graphical User Interface

ScanExpress enables concurrent ScanExpress is comprised of scal-

(gang) testing and in-system pro-
gramming of CPLDs and Flash de-
vices for up to 1,024 boards using a

able components designed to work
together to support various concur-
rent testing and in-system program-

single PC and a single operator.
What this means for the user is that
if it takes 2 minutes to test and pro-
gram a single board then it will also
take only 2 minutes to program 120
boards, which is effectively 1 sec-
ond per board.

ming configurations.

For complete information on Scan-
Plus Runner and ScanExpress,
please refer to the detailed data
sheet for these products.
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Test Steps:
| # | TestStep Hame | Fresults | Funs|  Passes | Failz |A
1 Test Infrastiucture_inf oy Paszed 1 1 1]

2 Test Interconr 1] of 1 1
3 Test Buswire_bus. cvf Mot Tested 0 0 1]
4 Test U4 Cluster_ct,cvf Mot Tezted I} 0 0
5 Test DR&M_mct cvf Mot Tested i} 0 1]
E Test UE SRAM mct. cvf Mt Tested 1} 0 0 &8

Diagnostic Fault Report:

Fault deteeted on net b2
Possible faults:
Receiver U15.44 is open or stuck
Tested pins on net D2:
o5.17
Tis.4

Ti5.44
Uz3.7o RAT

(o ]

oo

Details |

Wiewer

Figure 7. ScanPlus Runner Fault Diagnostics
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