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e Eight IEEE-1149.1 (JTAG)
Test Access Ports with
high current source and
sink capability

¢ High performance 32-bit
RISC processor based
architecture for maximum
test throughput

e Programmable test clock
TCK rates up to 35 MHz, or
external

e Dual-port shared RAM
provides direct access
from VXlbus to data
memory for faster test
vector downloads

e Real-time on-the-fly PASS/
FAIL error detection of
scan results

e Programmable TDI receive
skew to compensate for
test cable length delay

e Support for remote and/or
multidrop testing using
differential line drivers
and receivers on two Test
Access Ports

e No host overhead time in
serializing boundary-scan
data and post processing
results

¢ Integrated 64 Digital 1/Os
for parallel test vector
generation and external
device synchronization

¢ Single slot C-Size VXI
module, Message-based
device with shared RAM

Fully compatible with
ScanExpress and Scan-
Plus family of products

CVXi-1149.1/IM™

Intelligent VXlbus Boundary-Scan Controller

Overview

The CVXI-1149.1/IM Intelligent
VXlbus Boundary-Scan Controller
Board is a member of Corelis Scan-
Plus family of scan-based test,
analysis, and diagnostic tools. It
provides an Intelligent interface,
with memory-behind-the-pin archi-
tecture, between the VXIbus and
any JTAG compatible device, board,
or system Unit Under Test (UUT).
The board was designed to mini-
mize the house-keeping and low-
level details required by the host,
and maximize the test and diagnos-
tics throughput.

The CVXI-1149.1/IM controls the

operation of an IEEE Std 1149.1
(JTAG) scan test path by taking
commands from the host computer
and generating the proper signals to
interface with the UUT device(s).
The host computer can be an em-
bedded VXlbus computer or an ex-
ternal host that controls the VXI
chassis via a VXI slot-0 controller.
The boundary-scan UUT(s) can be
moved from any stable state to an-
other stable state, loaded with in-
structions and scan data, and result-
ing test data scanned out to be read
by the host. External inputs are pro-
vided to allow real-time interaction
between the CVXI-1149.1/IM and its
UUT(s). Various user-defined condi-
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tions can be programmed to gener-
ate VXI bus interrupt requests, as-
sert TTL triggers, and/or alter the
digital 1/0O vector outputs. This sup-
ports the 'sync-on-capture' and
'sync-on-update' capabilities.

The CVXI-1149.1/IM also interacts
with Corelis CVXI-SCANIO/616,
boundary-scan controlled parallel I/
O, as well as with any existing par-
allel digital pattern generator and
recorder. The CVXI-1149.1/IM mod-
ule supports the JTAG ‘sample’
operation through external trigger
inputs. This feature is useful for
synchronizing the module to exter-
nal pattern generators. It also allows
testing edge connectors of UUT’s
and other I/Os that can not be sam-
pled or driven via the boundary-
scan chain.

The CVXI-1149.1/IM serializes test
vectors, previously loaded to the
TDO memory, transfers them to the
UUT and stores the UUT responses
as raw data, or as post-processed
data. Up to eight test access ports
can be controlled, each connecting
the CVXI-1149.1/IM card with a five-
wire signal to the boundary-scanned
UUT system.

The configuration and operation of
the CVXI-1149.1/IM is controlled
through the use of VXIbus Word
Serial Protocol commands and
shared memory control structure.
Serial test data is stored to and re-
trieved from the on-board 4M bytes
(optional 16M bytes) of dual-port
(shared) RAM. The CVXI-1149.1/IM
embedded processor controls and
operates the module using internal
registers.

The CVXI-1149.1/IM on-board 4M
byte memory is shared by the inter-
nal CPU and the VXIbus with mem-
ory arbitration being handled auto-
matically by the module. In addition
to storing the serial test vectors, the
RAM can be downloaded with spe-
cial pre-processing and/or post-
processing function codes that are
application specific, such as test
macro functions that were imple-
mented in existing non-VXIlbus scan
testers. Using this dual port shared
access technique, tests requiring
extremely long test patterns are
possible. If needed, the pattern
memory can be expanded to a total
of 16 Mbytes. Test data formats are
used that employ a compression
algorithm that maximizes storage

usage and minimizes download
time.

The on-board 32-bit embedded
RISC processor manipulates the
data prior to sending and handles all
the low-level protocol details locally
at the board level. Also, it processes
received data and prepares only the
relevant information for the host.
The host would then read the post-
processed data directly from the
dual port memory.

The CVXI-1149.1/IM is able to com-
mand UUT circuitry Built-In-Self-
Test (BIST), verify PCB intercon-
nects, and perform functional testing
and debug without the need for
manual probing. Furthermore, de-
vice internal functions that are not
accessible to external probing can
be accessed through the JTAG in-
terface, enabling fault isolation
within the device itself.

The extensive hardware capabilities
of the CVXI-1149.1/IM allow full
utilization of the Corelis ScanPlus™
and ScanExpress™ Boundary-
Scan Software solutions which in-
clude Automatic Test Pattern Gen-
eration, diagnostics, and parallel
test vectors imported from most
EDA software environments as well
as a library of high-level routines
that can be linked to a user's own
development environment.

System Architecture

To accomplish sustained test
speeds of up to 35 MHz without the
need to insert PAUSE states or stop
the TCK, the CVXI-1149.1/IM is
equipped with a large number of
performance enhancing features.
Figure 1 shows a block diagram of
the key components that make up
the boundary-scan controller hard-
ware.

Specifically, the following design
features contribute to the high per-
formance of the CVXI-1149.1/IM
boundary-scan controller:

Shared RAM VXI Access

The entire 4 Mbyte (optionally 16
Mbytes) of pattern memory is imple-
mented as dual access shared
RAM. As such, it is directly available
to both the VXI bus as a relocatable
memory mapped area, and to the
on-board 32-bit RISC processor.
Memory access and arbitration is

handled automatically in hardware
to ensure minimum memory access
times without the need for processor
or software overhead. This allows
new test patterns to be loaded
through the VXI bus while the test
controller is executing current tests.

RISC Processor

The CVXI-1149.1/IM boundary-scan
test controller is equipped with a 32-
bit RISC processor to support high-
speed operation without host inter-
vention. The on-board firmware
program is loaded from EPROM at
start-up and executed from a fast
RAM. Macro commands called di-
rectives can be pre-loaded by the
host computer via the VXI bus for
execution by the firmware. Status
information is available to the host
to monitor progress. Optionally, the
VXlbus interrupter capability can be
used to notify the host of program
completion or test failures.

High-Level Test Bus
Controllers

A pair of proprietary boundary-scan
multi-tap test bus controllers is used
to supply serialized scan data to two
out of eight Test Access Ports si-
multaneously. Each test bus control-
ler uses an independent program-
mable clock generator and can be
synchronized to external events.
External clocking is available as well
for synchronous operation with
other testers or the unit under test.

The test bus controllers take care of
parallel to serial conversion of the
scan pattern data and generate the
proper test controller states using
the TMS and TDO signals. TDI data
is shifted in and converted to paral-
lel format for transfer to the results
buffer. The use of FIFO’s, in addi-
tion to other proprietary techniques,
on each multi-tap test controller
ensures continuous test data
streams at up to 35 MHz TCK
speeds. This is collision-free with
any concurrent VXlbus activity.
Thus, EXTEST and BIST operations
whose test patterns exceed the size
of the on-board pattern memory,
may be host fed with upcoming data
in background.

On-the-fly Error Detection and
Pattern Matching

Expected results data can be
downloaded to the pattern memory
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Figure 1. CVXI-1149.1/IM Block Diagram

i A\
VXlbus L:> TR e TAP 1
Interface - :
= 32 Mbit Pattern Intelligent QE §
el Message Memory Test Bus
Z|
<:>§' < Based f—| LF—=> (128 Mbit Controller TAP 4
3 and Optional) (Diff.)
x Shared I
RAM
] L
= L IEEE-1149.1
% IEEE-1149.1 . TAP6
> TCK Generator Intelligent TAP 7
Test Bus
1@l Controller TAP 8
IEEE-1149.1 :
TCK Generator LJ (Dift.)
VXlbus I
3 Interrupt 0 ExTCLK
and N
<:>§ > L — 64 bit wide
Z ' v::> Parallel /0 D Digital 1/0
i Trigger 3@2%9@%0(: with BIST Mode
9
% Interface A:> Procl:essor EXTSYNG1
e ] EXTSYNC In
1) cPuTap
1] CVXI-1149.1/IM CPU JTAG/Debug Port w

for on-the-fly test result comparison.
The outcome of such comparisons
can be used to generate an interrupt
to the VXI host controller. At this
time the host controller can unload
either all results, or a subset con-
sisting of failure data only. Optional
masking of results data is possible
as well in order to screen relevant
data only. This cuts down consid-
erably on post processing require-
ments.

Deep On-Board Memory

By equipping the CVXI-1149.1/IM
with fast on-board dual-port memory
that is directly mapped in the VXI
memory space, very long test pat-
terns can be clocked out to the UUT
without the need to reload data. The
standard 4 Mbyte pattern buffer
allows vector lengths of up to 32
Mbits if no results data is needed.
Optionally, the available memory
depth can be increased to 16
Mbytes (128 Mbits). This allows
sufficient vector depth to handle
UUT self-test applications involving
complex ASIC'’s.

Scan pattern data structures are

supported by the on-board proces-
sor which hold background and mul-
tiple overlay segments. This com-
pression scheme maximizes the re-
use of static portions of the scan
patterns, with only variations over
time needing extra storage. The
processor reconstructs the complete
bit stream in real-time during the
UUT test cycle.

Multiple Ports

The CVXI-1149.1/IM supports eight
individual IEEE-1149.1 ports, each
capable of managing multiple scan
chains. At any time, two out of these
eight TAPs can run simultaneously
using separate TCK speeds, oper-
ated by the two main controllers.
Ports that are switched out during a
given scan are kept in a static state.
In this way, the connected scan
chain’s status is preserved until
operation of its TAP resumes. This
allows tests to be performed on
UUT systems containing up to eight
individual scan chains. It also sup-
ports test cycles of up to eight single
TAP targets at a time.

The two concurrent multi-tap con-

trollers multiplex scan transactions
between their four ports as required.
Clock rates may be programmably
altered to suit each TAP port as its
controller prepares to drive it. Each
UUT TAP is unaffected by the activ-
ity of the other three in the control-
ler’s group, since it is held in a sta-
ble state while others run.

All non-differential scan outputs are
TTL level buffered signals capable
of sinking/sourcing 64/32 mA of
current and driving 50 Ohm termi-
nated transmission lines. To mini-
mize ground bounce and under-
shoot, noise suppression circuitry is
added to each test access port.

Of the eight available test access
ports, two are equipped with differ-
ential line drivers/receivers. This
accommodates multi-drop hierarchi-
cal scan topologies such as the
multi-drop Scan Bridge architecture
used by National Semiconductor.

Programmable Clock Delay

To compensate for propagation
delay in long test cables
between the CVXI-1149.1/IM
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boundary-scan tester and

the UUT, a programmable delay can
be enabled between the active TCK
edge and the sampling of the unit

under test's TDO data. This reduces ot R
ibility of i BOUNDARY-SCAN
the possibility of sampling errors CONTROLLER cyy1.sCANIOIE1E (OPTIONAL)

caused by long cable delays when e GF'LE'\ kY
running at high clock rates.

/

I
L

The on-board processor provides an
automatic calibration feature to de-
termine optimum delay parameters
for each TAP port. These values
may be passed up to the host,
which in turn may use them (or sup-
ply its own) at card setup configura-
tion time. A unique delay characteri- PC OR UNIX WORKSTATION
zation may be programmed for each 1S Fins FROM
port, being invoked automatically as

the processor switches from one to
another.

VXI Compatibility uuT

IEEE-1143.1 SCAMN CHAIN
The CVXI-1149.1/IM is contained on
a C-size VXI card, conforms to VXI
system specification 1.4, and is con-
trolled using word serial protocol
messages and shared RAM. It can Figure 2. Typical MXI and GPIB Configuration

be used in conjunction with an em-

MXI OR GPIB INTERFACE
- |

bedded computer slot zero control-
ler, or through an IEEE-488.2 or

MXI/ VXI interface. Figures 2 and 3
show typical system configurations.

Parallel 1/0 and SCANIO
Modules

To accommodate various test envi- CVXI-1143.4/1M

ronments, the CVXI-1149.1/IM is BOUNDARY-SCAN

alSO equipped Wlth 64 bi'directional CONTROLLER CWXI-SCANIO/ETE (OPTIOMAL) _
digital I/O lines organized in 8-bit
words. Each group of 8 bits can be
tri-stated under software control,
defining it as input rather than out-
put. Port access can be accom-
plished under programmed embed-
ded processor control. Parallel I/0
operation may also be controlled =
through a JTAG scan chain on a
dedicated TAP port. Thus, manage- L1
ment of this feature may be accom- EMBEDDED CONTROLLER
plished as part of the scanning cy- 16 PINS FROM
cle. In this way, the parallel I/O data CVXI-SCANIOIG18
can be synchronized with scan test
vectors.

The availability of digital I/O en- e
hances the CVXI-1149.1/IM by pro- LESRE IO LTSS s uuT
viding control capability of the unit
under test. It also serves as an addi-
tional set of test access points to the
unit under test that can be used to

verify operation of nodes that are Figure 3. Typical Embedded Controller Configuration
not visible from the boundary-scan

T el

E.—

chain.
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If the number of non-scanable
nodes exceeds the capabilities of
the CVXI-1149.1/IM’s 64 digital /0
lines, the Corelis model CVXI-
SCANIO/616 VXI module can be
used in combination with the scan
controller. The CVXI-SCANIO/616
offers 616 bi-directional digital 1/0
lines (expandable to several thou-
sand) that can be controlled from
one of the CVXI-1149.1/IM’s eight
TAP’s.

TCK Generation

Two independent programmable
TCK generators are used to drive
the Test Access Ports at frequen-
cies up to 35 MHz. Each generator
is dedicated to one of the two TAP
controllers. They operate independ-
ently from each other according to
the needs of the active port. If differ-
ent clock rates are required or if
synchronization to the unit under
test or other testers is required, one
or both of the TCK’s can be fed from
an external clock input. The use of
external clock inputs extends the
range of the TCK speed down to DC
due to the fully static design of the
CVXI-1149.1/IM controller.

Self-Test Mode

The CVXI-1149.1/IM provides two
levels of self-test. Initially, power-up
self-test is performed to test the
proper operation of the internal
hardware without interference with
any of the external devices con-
nected at the TAP ports.

The CVXI-1149.1/IM also supports
an enhanced self-test loopback
mode that provides additional test-
ing including TAP buffers and con-
nectors. This test method requires
the installation of an external loop-
back cable harness, whose pres-
ence is automatically detected, ena-
bling this test mode at power-up. In
this case the TDO as well as all
TMS lines are read back through
the TDI input for verification.

UUT Synchronization
Features

Special operational features of the
CVXI-1149.1/IM support different
needs of certain UUT systems. In
particular, there are situations
where the UUT and external test
equipment must be synchronized
with scan activity. This requires the
CVXI-1149.1/IM to signal that cer-

tain TAP states have been reached
(such as one of the Update or Cap-
ture states). A related need is for
the TAP controller to wait in one of
the Pause states until triggered by
the UUT system when it is ready to
proceed.

Event Detection

Each TAP controller may be pro-
grammed to signal either its entry
into one of the Update or to one of
the Capture states. The signal may
be in the form of a VXlbus TTL trig-
ger, or a modification of output Par-
allel 1/O discretes. This alerts the
UUT system to the possible need to
respond as required.

Pause Waiting

The pause waiting feature when
programmed, causes the TAP con-
troller to stay in any of the Pause
states until triggered by an external
signal. This feature, combined with
the above event detection causes
the controller to alert the UUT sys-
tem when a response is required,
and forces the controller to wait for
a "ready" signal before proceeding.
Thus 'sync-on-capture' and 'sync-
on-update' are fully supported.

BIST UUT Testing

Certain UUTs require their TAP
controller to stay in the Run-Test/
Idle state for a minimum time or
TCK intervals while BIST is per-
formed internally. This feature is
fully supported under embedded
processor program control via
downloaded programming.

ScanExpress and
ScanPlus Family
Corelis has a complete family of

boundary-scan test and in-system-
programming tools. Corelis’ Scan-

Express and ScanPlus tools provide

a user with the ability to perform
comprehensive boundary-scan in-
terconnect 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,
opens, shorts, and bridging faults
when using BGA components or
other fine pitch, difficult to probe,

packages.

The ScanExpress and ScanPlus
family of tools include an automatic
boundary-scan Test Pattern Genera-
tor (ScanExpressTPG™), boundary-
scan test execution and in-system-
programming software (ScanPlus
Runner™), and a boundary-scan
interactive debugger.

The ScanExpressTPG automatically
generates test patterns that enable
testing of boundary-scan chain in-
tegrity, 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 boundary-
scan controllers such as the CVXI-
1149.1/IM.
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SPECIFICATIONS

Processor
e Am29030 32 Bit RISC

On board memory

e 4 Mbyte (16Mbyte optional),
32 bit wide dual access
shared RAM

Clock source

e Dual internal programmable
from 64 KHz to 35 MHz

e External through front-panel
connector

Interrupts

¢ VXI bus interrupt requester
with user programmable prior-
ity level

VXlbus TTL Sync Mode
Triggers

e One of 8 lines programmable
as input

¢ One of 8 lines programmable
as output

Front panel indicators

e The RESET red LED indicates
that the card is in reset and all
on-board logic is disabled.
This LED is driven directly
from the RESET bit (00) of the
VXI control register and is un-
der software control.

e The FAILED red LED indi-
cates that power-up self-test
failed.

e The VXI green LED indicates
that the card is being ac-
cessed via the VXI bus.

e The JTAG green LED indi-

cates that one of the UUT TAP

interfaces is in the midst of
scan transaction.

Hardware Reset

¢ Via front panel hidden push
button

Artisan Technology Group - Quality Instrumentation

Connectors

e Eight TAP’s are available
through two 50 pin 3M type
connectors

o 64 Digital I/O lines available
through two 34 pin 3M type
connectors

o External clock input available
through a SMB connector

e 2 each external sync* active
low edge TTL trigger inputs
are available in the above 50
pin 3M type connector

VXI bus interface

e C size, single slot card module

¢ Version 1.4 VXI bus specifica-
tion compliant

e Message based protocol and
shared RAM

o A16/A24/A32/D16/D32 com-
patible

Power Consumption
e +5V @ 5.4 Amps Max

Ordering information

e Model CVXI-1149.1/IM Intelli-
gent Boundary-Scan Control-
ler

Includes:

e User manual
e Scan Library C source code
on disk
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12607 Hiddencreek Way

Cerritos, California 90703

Tel: (562) 926-6727, Fax: (562) 404-6196
sales@corelis.com www.corelis.com

Windows 9x/ME/NT/2000/XP are trademarks of Microsoft Inc.

CVXI-1149.1/IM, ScanPlus Runner, ScanExpressTPG, ScanExpress, and ScanPlus are trademarks of Corelis Inc.
All other trademarks referred to herein are the property of their respective owner.

© Copyright 2004 by Corelis Inc. All rights reserved.

CORELIS Inc., reserves the right to make changes in design or specification at any time without notice
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