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TEST FUNDAMENTALS 

 
 
 
 
 
 
 
             
            
            
            
            
             
 
 
 
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
            
           

The goal over time is to 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 of packaging cost by increasing volume, shifting to lower cost packages if 

possible (e.g., from ceramic to plastic), or reduction in package pin count  
- Reduction in cost of test by 

1. Reducing the vector data size. 
2. Reducing the tester sequencing complexity. 
3. Reducing the cost of the tester . 
4. Reducing testing time. 
5. Simplifying the test program. 
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What is RAP? (Rapid ASIC Prototyping) 
   

Today, the VLSI product developments are focused on developing compact, reliable, 
low power and low cost SINGLE CHIP solutions. Some of the applications include, Single 
chip Computer, Cell Phone, ATM processing, Digital Signal processing, Digital TV chips, 
etc. 

 
 Currently the semiconductor industry is changing on many fronts: 
 

1. Smaller geometric features on silicon. 
2. The reduction of internal voltage levels. 
3. The use of complex megacells and macrocells known as cores. 
4. The use, and reuse, of existing simple and complex “hard” macrocells. 
5. The integration of huge amounts of memory. 
6. The integration of large amounts of logic on SYSTEM-ON-A-CHIP devices. 

 
The ability to place large volumes of logic and memory on a single die in a short 

period of 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 compress the design cycle time. 

 
So, need to prototype the system before going in for sili con and validate the complete 

design using extensive test vectors becomes mandatory. 
 
RAPID ASIC PROTOTYPING makes use of re programmable FPGA chips for logic 

validation.  The user’s logic is loaded onto programmable logic and extra memory chips are 
added along with the logic to validate the vectors. At this point of time, the behavioural 
simulation is more attractive as it helps to do regression test and validate the concept. 

 
AT the project manager level, complete functional validation is more useful and 

design test cycle time can be compressed by order of more than 1000 times by using cost 
effective 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. 
·  VLSI product developers. 
·  IP (Intellectual Property developers). 
·  EDA synthesis tool vendor. 
·  ASIC CHIP testing. 
·  Embedded design using 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 generally a 
very expensive (i.e. greater than US $1million) test platform. The ATE can be represented as 
a number of channels with memory depth (a channel 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 a load board that houses the chip socket. 
 
    The ATE is not exactly the same as a simulator. A simulator can operate with or 
without timing, can be cycle based or event based and can access any signal, variable, or 
constant in a design. 
 
 The ATE on the other hand can operate only at the edge of the design through the 
package pins and has real signal and clock delays and signal degradations. 
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VRAP UCB  (Universal Chip Board) 

 
 The VRAP-UCB is a combination of 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 inserted into the CHIP socket without any adaptor. For 
other package types, VDesign provides a list of adaptors for use with VRAP-UCB system. 
Since Asics’s are usually targeted for low cost, high volume applications, pin counts less than 
299 should be suff icient for most of the applications.   
 

Every chip needs different power supplies.  Two Models are available which support 3 
different power supplies. Also power and Ground pins wil l be different for different CHIPS. 
In $1 milli on ATE system, one has the option of 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 equipped 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 through mail service can supply the PIGGY BACK in 7 days.  Or the 
USER can make the piggyback himself. All necessary details for making PIGGYBACK can 
be provided.   
  

When the Software Simulator is executed, the vectors are transformed into physical 
vectors and applied to the chip. The response from the chip is captured and sent to the 
simulator.  

 
The simulation runs much faster and allows one to do functional validation. This 

makes the behavioural results to be compared with the physical chip. 
   

With UCB, one can plug any chip (Density is not a restriction), but needs to be less 
than 299 pins. Keeping in mind, the evolution of technology, any low cost, high volume ASIC 
devices should not need pins greater than 299.   
         
Please go through the ucb_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 excellent tool 
for validating the chip with simulator results. 
 
MULTIPLE VRAP-UCB UNITS can be cascaded for MULTI CHIP testing. 
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USAGE MODEL : 
 

1. ASIC IC’s with less than 299 pin testing. 
2. STANDARD part STATIC core testing. 
3. REPLACE a VHDL or VERILOG library with STANDARD STATIC CORE. 
 
 

CASE STUDY :  
 

           
           
           
           
           
           
           
           
 
 
 
 
 
 
 
 
 
 
 
    
Take an example, where the processor core is available as an ASIC. One needs to 

validate the other cores along with the processor core. If the netlist is used to simulate the 
design, the simulation time will increase and also one may not be interested in giving the 
netlist to other designers to protect 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: 
 Xil inx, Altera, Actel, Lucent, Lattice etc sell the complex FPGA’s in mill ions of 
quantities. 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.  

 Intellectual Property Vendors: 
 Normally IP vendors develop a core in VHDL or VERILOG and they target the cores 
towards either FPGA technology or ASIC technology.  They sell the VHDL or VERILOG 
source code and associated files for placement and routing. An extensive functional validation 
of the IP core is 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 code for the particular device. 
They can target their IP cores towards different FPGA technology. 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. 

IP Buyers: 
   But the users usually would like to evaluate the core before they buy the source 

code.  But the IP vendors would not give the source code for evaluation. Instead if the 
BUYERs are equipped with VRAP-UCB, the buyers can download only the FPGA 
CONFIGURATION file for the IP CORE. They can download the configuration file into 
corresponding FPGA, and connect the component and evaluate the core. Once satisfied they 
can place the order.    

 EDA Synthesis Tool Developers: 
 Though EDA synthesis tool vendors are few in number, they do need this product to 
validate their synthesis technique.  

IC 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 pioneer Engineering Colleges and all Research Institutes can go this product.  

Multiprocessor, Super computer developments can plug processor cores on to the         
VRAP-UCB and cascade as many number as possible. Simulation now will be of the order of 
10000 times much faster than the software simulator. 

 
 

Defence Sector : 
 Defence is one industry, where the need for VRAP is absolutely justified, as even the 
most complex prototype can be evaluated beforehand the chip is committed for sili con. 
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Satell ite Communication, Routers, etc: 
 It is in the communication and networking, where abundance data is moved in serial 
structure, which increases the processing time. Need for prototyping increases here. 
 

ON SITE CONSULT ING 
 
 VDesign can help the customers execute turnkey solutions. VDesign can help the 
customer validate functionally all the vectors 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 or IBM PC NT. The OS support is provided for Sun Solaris 2.6    
upwards and for windows 95,98 or NT.  
 
 A product selection guide is given for easy selection. 
 

POWER ADAPTOR SUPPORT 
 
 Standard Piggy backs(power adaptor) and adaptors are available for most commonly 
used FPGAs The ASIC designers need to send the package details and pin details through 
web. The PiggyBack wil l be wired and sent to the customer immediately. This can be done by 
any technician with soldering skills. The local support off ice can wire the PiggyBack and 
supply the clients immediately.   
 

MINIMUM REQUIRMENTS FROM CLIENTS 
 
   Currently VDesign Supports MODELSIM EE or SE version simulator. Any ASIC or 
FPGA designer is likely to be equipped with Modelsim simulator since it is widely used in  
this industry. But for VERILOG, since PLI support is provided, it is supposed to work with 
any other industry standard simulator. For Users of 95/98, Modelsim PE or any simulator 
support is available. 
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EMULATION TECHNOLOGY 
 

SOC DESIGN MADE EASY 
   
    
 Before going for silicon, we have seen that a fast prototyping of the SYSTEM is 

mandatory for functional validation. ASIC’s normally use complex logic with huge memories 

in single chip. ASIC gates can be normally be multiplied by 4 to get the FPGA gates. I.e. a 

200K gate ASIC needs minimum 1 milli on gate FPGA.  Usually FPGA’s are FAN in limited. 

Any DATA PATH intensive designs need more than 4 times the standard ASIC gate count. 

Seldom 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 processing designs can easily be targeted on to multiple FPGA’s.  

  

 Any System On Chip design will require complex processing blocks and several 

memory blocks. Even functional simulation of these Systems on Software simulator wil l be 

very slow and increases the cost of testing, if one goes for regression 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 possible 

to fit the ASIC on to the FPGAs. 
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WHO NEEDS THIS PRODUCT? 
 

� Any one whose design is more than 200K gate ASIC with memory blocks 

needs to prototype it on to FPGA modules. 

 
� Any one who is into 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 wishes to do CO Simulation using hardware and software 

need this product. 
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VRAP-AEB (ACCELERATION, EMULATION and VALIDATION)  
 
         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  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 Mill ion FPGA gates to 30 Mill ion 
FPGA gates per VRAP AEB board. 
  For detailed application note, please go through aeb_an.pdf. 
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Once the ASIC design is fitted 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 nominal speed to validate their design. 
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CASE STUDY : 
 
 For a  typical system shown below   
The processor, JPEG and  FLASH can be fitted on to 3 Chips in ONE VRAP-AEB system 
and similarly another 3 modules can be fitted on to 3 Chips in another VRAP-AEB system. 
Possibly with  3 system, one can fit all the modules.  
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EMBEDDED CORE DESIGN 

Note: The above complete system can be fit into the single VRAP-SBC. 
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PRODUCTS FROM VDESIGN 
 

VRAP-UCB: 
 

SINGLE CHIP ASIC / FPGA testing and validation. Or SINGLE CHIP 
EMULATION using the largest available FPGA. 

 Internal Node monitoring. 

VRAP-AEB:  
 

3 CHIP EMULATION and Targeting on to USER APPLICATION. Multiple VRAP 
systems can be expanded using HUB, one can do multi mil lion gate emulation. 

 

Features: 
 

1. VRAP-UCB and VRAP-AEB can be mixed and cascaded by systems. 
2. Multiple VRAP-UCB and Multiple VRAP-AEB systems can be cascaded. 
3. SRAM and SDRAM emulation boards are available to reduce the system memory 

usage. 
4. PCI adaptors are available where one can plug any static PCI core card 
5. Internal Node Monitoring. 

 

VRAP-PEB:  
 

3 CHIP EMULATION and Targeting on to USER APPLICATION. Multiple VRAP 
systems can be expanded using HUB, one can do multi mil lion gate emulation. 

 
� SDRAM emulator (up to 1GB). 
� SRAM/FLASH emulator (up to 1GB). 
� 150 pin Pattern Generator. 
� 143 IO interface for ADD ON BOARD. 
� 150 pin State Analyzer. 
� Single Chip User Logic Emulation up to 10Milli on. 
� Single Chip IP Core development. 
� Multimilli on gate emulation (up to 10 mil lion/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. 
� Xil inx Multi-LINX Connectors. 
� Onboard Oscillators. 
� External Power Supply Support. 
� Inside VRAP-PEB, it is an 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 using VRAP-PEB Virtex-II advanced adaptor with add on 
cards. Prototyping and real time testing is possible with VRAP-SBC. This adaptor can be used 
for static emulation and then be converted into real time working models. 
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INTERNAL NODE MONITORING 
 
THE BIG PICTURE 
 
 Recent advances in technology have made possible the phenomenon called System On 

Chip (SoC). Though it is great to have numerous modules fused into a single piece of sil icon, 

the associated design problems have also increased. 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 internal nodes in his design. Combined with VRAP, the 

designer has an unprecented and unparalleled debug facil ity by which he can observe how his 

logic works in the chip. 

 
Features 
 

·  The tool becomes an invaluable resource, as it is technology independent. Put in other 

terms it means the designer can use it with any FPGAs.  

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

hardware. 

·  The tool can be used to determine “what and when” happens inside the hardware. 

·  The node monitoring facili ty shrinks the design cycle and helps you to reduce the 

time to market.. 

·  The design can be thoroughly debugged thereby null ifying the possibil ities of 

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

and therefore more profits. 
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VRAP System Order ing I nformation 
 

 
 
 

 
 

 
 
 
 
 
 
  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

CODE : VDVRAP – A/U – 3v3/5v – PC/WS – M/T – S/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 Suppor t : 
M : Model SIM SE 
T : Other Simulators* 
Other Simulator 
 Unit Support : 
S : Singel Unit 
C : Cascadeable Unit 
 

HDL Suppor t : 
VH : VHDL only 
VE  : Verilog only 
VV : Verilog,VHDL 
 

HUB Suppor t : 
HU01 : Without HUB   
HU02 : HUBs    
 

*Contact Factory 
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Address: 
  
 

VDesign  Private Limited 
8/9, Sundaraja Nagar, 
100 Feet Road, 
Pondicherry. 
INDIA 605004. 
 
Web  :  www.vdesignpl.com 
Email  :  contact@vdesignpl.com 
Tel  :    +  91 413 2202422 ,  +91 413 2203931 
Fax  :    + 91 413 2204221 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
All Trademarks are the property of the respective owners. 
Copyright 2002 Vdesign private l imited. All rights reserved. 
Vdesign will guarantee the product to the standard requirements of the country. 
Vdesign is not responsible for any damage due to use of  its product. 
Information subject to change. 
 
Please contact us for any particular certification pertinent to your country. 
Release Version: Ver2.0, November 2001  


