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TEST FUNDAMENTALS
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The goal over timeisto reduce the cost of manufacturing the product by reducing the per-part
recurring costs:
- Reducing the sili con cost by increasing volume and yield, and by die size reduction.
- Reducing o padaging cost by increasing volume, shifting to lower cost packages if
possble (eg., from ceaamic to plastic), or reduction in package pin count
- Reductionin cost of test by
Reducing the vector data size.
Reducing thetester sequencing complexity.
Reducing the st of the tester.
Reducing testing time.
Simplifying thetest program.
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What is RAP? (Rapid ASIC Prototyping)

Today, the VLS| product devdopments are focused an deveoping compact, reliable,
low power and low cost SINGLE CHIP solutions. Some of the applications include, Singe
chip Computer, Cdl Phone, ATM processng, Digital Signal processng, Digital TV chips,
€lc.

Currently the semiconductor industry is changing an many fronts:

Smaller geometric features on slicon.

Thereduction of internal voltage leves.

The use of complex megaddls and macrocell s known as cores.

Theuse, and reuse, of existing simple and complex “hard” maaocdls.

The integration of huge amourts of memory.

Theintegration of large amourts of logic on SY STEM-ON-A-CHIP devices.

oUuArWNE

The ahility to place large volumes of logic and memory on a single die in a short
period o time is expected to increase the cost of test due to longer test times and larger
amounts of test vector data, and is necessary to compressthe design cydetime.

So, nedl to prototype the system before going in for silicon and validate the complete
design wsing extensive test vectors becomes mandatory.

RAPID ASIC PROTOTYPING makes use of re programmeble FPGA chips for logic
validation. The user's logic is loaded onto programmeble logic and extra memory chips are
added aong with the logic to validate the vectors. At this point of time, the behavioural
simulation is more attradive asit hepsto do regresson test and vali date the concept.

AT the project manager leve, complete functional validation is more useful and
design test cycle time can be compressed by order of more than 1000 times by using cost
effedive Rapid Prototyping systems.
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TARGETED SECTOR

RESEARCH AND DEVELOPMENT OF NEW CONCEPTS OR
ALGORITHMS IN CODING TECHNIQUES.
RECONFIGURABLE COMPUTING.

ELECTRONIC BOARD DESIGNERS using FPGA/ASIC.
MOTHER BOARD DESIGNERS using ASIC.

FPGA Designers.

ASIC Designers.

VLS product developers.

IP (Intellectual Property developers).

EDA synthesis tool vendor.

ASIC CHIP testing.

Embedded design ising ARC, ARM CORE.

MEMORY CHIP TESTING.

MEMORY CHIP EMULATION.

FPGA MANUFACTURERS.

ATE (Automatic Test Equipment)

Integrated Circuit Automatic Test Equipment, also known as IC ATE is genegaly a
vay expensive (i.e greater than US $1million) test platform. The ATE can be represented as
a number of channds with memory depth (a channd basically representing the memory
behind a package pin), a number of clock generators, and a number of power supplies. These
resources are applied to the chip through aload baard that houses the chip socket.

The ATE is not exadly the same as a simulator. A smulator can operate with or
without timing, can be cycle based a event based and can access any signal, variable, or
constant in adesign.

The ATE on the other hand can operate only at the alge of the design through the
padkage pins and hes real signal and dock delays and signal degradations.
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VRAP UCB (Universal Chip Board)

The VRAP-UCB is a @mmbination o ATE and Software Simulator. The platform
comes with two sockets. Like ATE, One Socket is provided for inserting the chip. Any PGA
(Pin Grid Array) up to 299 pins can be insarted into the CHIP socket without any adaptor. For
other package types, VDesign provides a list of adaptors for use with VRAP-UCB system.
Since Adcs's are usually targeted for low cost, high volume applications, pin counts lessthan
299 should be sufficient for most of the applications.

Every chip needs different power supplies. Two Modds are available which support 3
different power supplies. Also power and Grourd pins will be different for different CHIPS.
In $1 million ATE system, one has the option d programming each pin with necessary power
supply. But such systems are very expensive  VDesign has made an attempt to make VRAP-
UCB more cost effective, so that every ASIC Design Engineer can be ejuipped with a system
similar to ATE. On the other socket, VDesign provides a “PIGGY BACK”, which provides
the power supply to the CHIP on the FIRST socket.

To make an ASIC, normally one spends several weeks or even several months to make
an ASIC. VDesign throudgh mail service can supply the PIGGY BACK in 7 days. Or the
USER can make the piggybadk himsdf. All necessary details for making PIGGYBACK can
be provided.

When the Software Simulator is exeauted, the vedors are transformed into physicd
vectors and applied to the chip. The response from the dip is captured and sent to the
simulator.

The simulation runs much faster and alows one to do functional validation. This
makes the behavioural results to be compared with the physical chip.

With UCB, one @n plug any chip (Density is not a restriction), but needs to be less
than 299 pins. Kesping in mind, the evolution of technology, any low cost, high volume ASIC
devices $houd not need pins greater than 299.

Please go through the uch_an.pdf application note for more details on its usage.

VRAP-UCB is a product for testing any semiconductor STATIC CHIP from the
simulator. All the CPLDs, FPGA’s and STATIC IC’s can be tested with the VRAP-UCB.
Today with the complexity of the FPGA’s increasing VRAP-UCB provides an excdlent tool
for validating the chip with smulator results.

MULTIPLE VRAP-UCB UNITS can be cascaded for MULTI CHIP testing.
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USAGE MODEL:

1. ASIC IC swith lessthan 299 pin testing.
2. STANDARD part STATIC coretesting.
3. REPLACE aVHDL or VERILOG library with STANDARD STATIC CORE.

CASE STUDY :

PCI
USB
PROCESSOR

CACHE

GLUE LOGIC

JPEG CORE

Take an example, where the processor core is available as an ASIC. One nedls to
validate the other cores along with the processor core. If the nellist is used to smulate the
design, the simulation time will increase and also one may not be interested in gving the
netlist to other designers to proted the intellectual property. One simple and easy way is insert
the processor core ASIC into the VRAP-UCB. The dummy architecture of the PROCESSOR
CORE is replaced with ARCHITECTURE generated by the VRAP tool.

Simulation will run more than 1000 times faster. Time saved is $ saved.
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WHERE DO WE NEED VRAP-UCB?

FPGA Users:

Xilinx, Altera, Acte, Lucent, Lattice @c sdl the mmplex FPGA's in millions of
guantities. VDesign provides standard adaptors and standard piggyback’s for known complex
FPGA components. The users of FPGA can use VRAP-UCB for physical functional
validation.

I ntellectual Property Vendors:

Normally IP vendors develop a wre in VHDL or VERILOG and they target the cores
towards either FPGA technology or ASIC technology. They sdl the VHDL or VERILOG
source code and associated files for placement and routing. An extensive functional validation
of the IP coreis required before they can make the code ready for the market. Also they need
to cater to different technologies and they need to modify the @de for the particular device.
They can target their IP cores towards different FPGA techndogy. VRAP-UCB provides a
single platform for different FPGA’s from different vendors. They can download the code
into the CHIP and run extensively the simulation, which will save days of simulation.

|P Buyers:

But the users usualy would like to evaluate the core before they buy the source
code. But the IP vendors would ot give the source code for evaluation. Instead if the
BUYERs are eauipped with VRAP-UCB, the buyers can download only the FPGA
CONFIGURATION file for the IP CORE. They can download the configuration file into
correspording FPGA, and connect the component and evaluate the @re. Once satisfied they
can placethe order.

EDA Synthesis Tool Developers:

Though EDA synthesis tool vendors arefew in number, they do need this product to
validate their synthesis tecdhnique.

| C Manufacturers:

All the CMOS, STATIC core IC developers can validate their IC' s against behavioural
simulation and also against their previous version of the chip.

Engineering Colleges and Research Institutes:

All the pionee Engineging Colleges and all Research Institutes can go this product.
Multiprocessor, Super computer developments can plug procesor cores on to the
VRAP-UCB and cascade as many number as possble. Simulation now will be of the order of
10000 times much faster than the software smulator.

Defence Sector:

Defence is one industry, where the neal for VRAP is absolutdy justified, as even the
most complex prototype can be evaluated beforehand the chip is committed for sili con.
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Satellite Communication, Routers, etc:

It is in the communication and networking, where abundance data is moved in serid
structure, which increases the processing time. Need for prototyping increases here.

ON SITE CONSULT ING

VDesign can hdp the customers execute turnkey solutions. VDesign can hdp the
customer vaidate functionally al the vedors before committing for SILICON. VDesign can
identify the necessary tools required and can set up the test bed.

PRODUCT

This product is available for VHDL or VERILOG designers. One can map VHDL
entities or VERILOG Modules on to the VRAP-UCB.

The product comes with a PCI card, which can sit on any 32-bit 33MHz slot on SUN
SPARC workstation o IBM PC NT. The OS suppoart is provided for Sun Solaris 2.6
upwards and for windows 95,98 ar NT.

A product selection guideis given for easy sdection.

POWER ADAPTOR SUPPORT

Standard Piggy backs(power adaptor) and adaptors are available for most commonly
used FPGAs The ASIC designers neal to send the padkage details and pin details through
web. The PiggyBack will be wired and sent to the austomer immediately. This can be done by
any technician with soldering skills. The local support office can wire the PiggyBack and
supply the clients immediately.

MINIMUM REQUIRMENTSFROM CLIENTS

Currently VDesign Supports MODELSIM EE or SE version simulator. Any ASIC or
FPGA designer islikdy to be equipped with Modelsim simulator sinceit iswiddy used in
this industry. But for VERILOG, since PLI support is provided, it is supposed to work with
any other industry standard simulator. For Usars of 95/98, Moddsim PE or any smulator
support is available.
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EMULATION TECHNOLOGY

SOC DESIGN MADE EASY

Before going for glicon, we have seen that a fast prototyping of the SYSTEM is
mandatory for functional validation. ASIC's normally use @mplex logic with huge memories
in single dip. ASIC gates can be normally be multiplied by 4 to get the FPGA gates. l.e a
200K gate ASIC needs minimum 1 million gate FPGA. Usually FPGA's are FAN in limited.
Any DATA PATH intensive designs need more than 4 times the standard ASIC gate count.
Seddom an ASIC design can be fitted on to One Single Chip FPGA. This raises the need for
partitioning the design on to multiple FPGA’s. Only Designs which uses DATA PATHS, like

networking, or image processng designs can easly betargeted on to multiple FPGA'’s.

Any System On Chip design will reguire complex processng blocks and several
memory blocks. Even functional simulation of these Systems on Software simulator will be
very slow and increases the cost of testing, if one goes for regresson test or 100 % test vector

coverage.

One solution is coupling the simulator with the MULTIPLE FPGA modules, so that
the user can partition the design and download it on to several FPGA’s. The test vectors are
sent to the modules and results captured. This allows us to use as many modules as possble
to fit the ASIC on to the FPGASs.

12
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WHO NEEDS THISPRODUCT?

Any one whose designis more than 200K gate ASIC with memory blocks
needs to prototype it onto FPGA modules.

Any one who isinto Processor core design or embedded design needs this
type of product.

Any one who needs to test his prototype in real speed also needs this
product. With the right adaptor, the VRAP-AEB board can be fitted on
your application board.

Any one who wishesto do CO Simulation using hardware and software
need this product.
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VRAP-AEB (ACCELERATION, EMULATION and VALIDATION)

ASI C 2991/0s

Unit 2

Unit 1

The ASIC design can be partitioned into ONE FPGA or TWO FPGAs or
THREE FPGAs or onto multiple VRAP AEB board.

These boards are available from Minimum 3 Million FPGA gates to 30 Million
FPGA gates pa VRAP AEB board.

For detailed application rnote, please go through agb_an.pdf.

14

www.vdesignpl.com
contact @vdesignpl.com

Unit N



VD-PG001(Ver 2.0) PRODUCT GUIDE

DB to Socket Adaptor

VRAP AEB

Oncethe ASIC designisfitted on to the VRAP AEB board, VDesign can provide
customised adaptors to plug the VRAP-AEB board into the USER APPLICATION board.
The user application can run at nomina speed to validate their design.
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CASE STUDY:

For a typical system shown below
The processor, JPEG and FLASH can befitted anto 3 Chipsin ONE VRAP-AEB system
and similarly another 3 modules can be fitted on to 3 Chipsin another VRAP-AEB system.
Possbly with 3 system, one can fit all the modules.

TEST CONTROL

PCI PROCESOR
DSP CORE ngBES CORE
CACHE
PHERIPERALS
TIMERS GLUE LOGIC
UART SRAM

SRAM

JPEG CORE

EMBEDDED CORE DESIGN

MM U CORE

SDRAM

PLL

Note: The above complete system can befit into the single VRAP-SBC.
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PRODUCTSFROM VDESIGN

VRAP-UCB:

SINGLE CHIP ASIC / FPGA testing and validation. Or SINGLE CHIP
EMULATION using the largest avail able FPGA.
Internal Node monitoring.

VRAP-AEB:

3 CHIP EMULATION and Targeting onto USER APPLICATION. Multiple VRAP
systems can be expanded using HUB, one @n do multi million gate emulation.

Features

VRAP-UCB and VRAP-AEB can be mixed and cascaded by systems.

Multiple VRAP-UCB and Multiple VRAP-AEB systems can be cascaded.

SRAM and SDRAM emulation boards are available to reduce the system memory
usage

4. PCI adaptors are available where one @n pug any static PCI core card

5. Internal Node Monitoring.

wNpE

VRAP-PEB:

3 CHIP EMULATION and Targeting onto USER APPLICATION. Multiple VRAP
systems can be expanded using HUB, one @n do multi million gate emulation.

SDRAM emulator (up to 1GB).

SRAM/FLASH emulator (up to 1GB).

150 pin Pattern Generator.

143 10 interfacefor ADD ON BOARD.

150 pin State Analyzer.

Single Chip User Logic Emulation up to 10Milli on.

Single Chip IP Core devd opment.

Multimillion gate enulation (up to 10 million/adaptor).
Independent Single Chip Controller with External Power supply.
Complete Product Prototyping using relevant ADD ON BOARD.
Application areas: High Speed Networking, Signal processing, Single Board
Computer etc.
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Features:

168-pin 3.3V SDRAM DIMM socket.

Xilinx Multi-LINX Connedors.

Onboard Oscillators.

External Power Supply Support.

Insde VRAP-PEB, it isan ASIC EMULATOR, outside the system works like Single
Board computer.

Real Time Clock (RTC) with battery.

7 different power supplies.

VRAP-SBC:

Small Board Computer usng VRAP-PEB Virtex-11 advanced adaptor with add on
cards. Prototyping and real timetesting is passible with VRAP-SBC. This adaptor can be used
for static emulation and then be converted into real time working models.

18
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INTERNAL NODE MONITORING

THE BIG PICTURE

Recent advances in technology have made paossble the phenomenon called System On
Chip (SoC). Thoudh it is great to have numerous modules fused into a single piece of silicon,
the asociated design problems have also incressed. This means that the design cycle
especially the time taken to debug is now longer. Internal node monitoring is a tool with
which the designer can monitor the interna nodes in his design. Combined with VRAP, the

designer has an unprecented and ungarallded debug facility by which he @n observe how his
logic works in the chip.

Features

Thetool becomes an invaluableresource, asit is tedinology independent. Put in other
terms it means the designer can useit with any FPGAs.

Any node can be monitored, which means that the design can be dissected at the
hardware.

Thetool can be used to determine “what and when” happens inside the hardware.
The node monitoring facility shrinks the design cycdle and helps you to reduce the
time to market..

The design can be thoroughly debugged thereby nullifying the possibilities of

something going wrong when the hardwareis in the market. This means less service

and therefore more profits.
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VRAP System Ordering | nformation

CODE : VDVRAP —A/U - 3v3/5v — PC/IWS - M/T — §C - VH/VE/VV — HU01/02

Hardware System :
A : AEB
U:UCB

Voltage Support :
3v3: 3.3v,3.3v,2.5v/1.8v
5v :5v,3.3v,2.5v/1.8v

Operating System Support :
PC : WIN9X,NT
WS :Workstation
( Sun Solaris 2.6,7 and 8 only)

Simulator Support :
M : Modd SIM SE
T : Other Simulators*

Unit Support :
S: Singd Unit
C : Cascadeable Unit

HDL Support :
VH : VHDL only

VE : Veilog aly
VV : Veilog,VHDL

HUB Support :
HUO1 : Without HUB

HUO02 : HUBs

*Contact Fadory
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Address

VDesign Private Limited
8/9, Sundaraja Nagar,

100 Fed Road,

Pondcherry.

INDIA 605004.

Web . www.vdesignpl.com

Emaill : contad@vdesignpl.com

Tel .+ 91413220422, +914132203931
Fax . +914132204221

All Trademarks are the property of the respedive owners.

Copyright 202 Vdesign private limited. All rights reserved.

Vdesign will guaranteethe product to the standard requirements of the cuntry.
Vdesign is nat resporsible for any damage due to use of its product.
Information subject to change.

Please mntad usfor any particular certification pertinent to yaur country.
Release Version: Ver2.0, November 2001
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