
International Journal of Electrical, Electronics and Data Communication, ISSN: 2320-2084  Volume-2, Issue-9, Sept.-2014 

Reusable And Reconfigurable Approach To Functional Verification Of A Chip 
 

31 

REUSABLE AND RECONFIGURABLE APPROACH TO FUNCTIONAL 
VERIFICATION OF A CHIP  

 
S. MADHURI 

 
Electronics & Instrumentation NIT Warangal 

Email: somamadhuri17@gmail.com 
 

 
Abstract: Verification is a process used to demonstrate the functional correctness of a design.  Also called logic verification 
or simulation. This paper demonstrates the functional verification planning process for creating a reusing and reconfigurable 
verification systems (test bench) which can be used to verify different versions of a component design with minimum 
changes in the verification environment by using minimum components for creating verification environment. 
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I. INTRODUCTION 
 
Functional verification is one of the major challenges 
in chip design today, with test generation, test bench 
construction and simulation consuming a significant 
portion of the design effort. Most of the design effort 
goes to verification. The verification system 
developed should be able to verify the design 
according to specification. 
 
To check a design’s compliance with the 
specification, functional verification is used. Many 
engineers consider verification to be one of the final 
stages of the design process. However, that is not 
true. Verification runs through the entire process 
providing on-time feedback and making the process 
more controllable. Due to the designing nature, 
verification has to deal with individual components as 
well as with the whole system. What is also important 
is that verification should use different kinds of 
models at different design stages – more abstract ones 
at the beginning and more concrete ones at the end. 
 
The paper focuses development of verification system 
of components of hardware systems. The problem we 
are going to solve is to develop a verification system 
(so-called testbench) for a given component so that it 
could be reused during the component’s design cycle. 
The most usable way to develop an automated 
testbench is based on co-simulation, when along with 
the target component an independent reference model 
is created and used for checking the component’s 
behavior (its observable reactions).  
This paper explains a methodology for creating 
reconfigurable verification environment. 
 
II. RELATED WORK 
 
Two main approaches to functional verification of 
hardware designs are formal methods and simulation-
based methods [2]. It is well known that formal 
methods are exhaustive (in a sense) but do not scale 
well and can be applied only at the later design  

 
stages, when the requirements are rather stable. 
Simulation-based methods are not exhaustive, but 
they are much more flexible and thereby employed at 
different stages. 
 
A testbench is an environment used to verify the 
design correctness via simulation. A typical testbench 
has three components: (1) a stimulus generator, (2) a 
reaction checker and (3) a coverage tracker. The 
stimulus generator creates input stimuli to the design 
under verification (DUV). The reaction checker 
estimates the correctness of the design’s behavior. 
The coverage tracker evaluates the testing 
completeness. Let us consider the existing approaches 
to reaction checking. Nowadays, there are three basic 
methods: (1) Self-checking tests, (2) assertions, and 
(3) co-simulation. 
 
Self-checking tests are an old-age approach to 
verification system organization in which each 
stimulus (to be more precise, each test case) is 
encoded with a procedure of checking for the 
expected results [3]. In this approach, each test case 
should perform reaction checking during and at the 
end of each test. This has some disadvantages. First, 
it is really difficult to write test cases checking 
sophisticated test sequences. Second, test cases 
require maintenance during the design process to 
keep up with the design’s changes. Finally, the self-
checking approach suffers from incompleteness, 
because each test case checks only few aspects of the 
design’s behavior.  
 
Assertions are statements about a design’s expected 
behavior, which must be verified. In this method, the 
checks are detached from the stimuli and injected into 
the design’s code (or written in separate files). There 
is no need for hand-written test cases checking for the 
specific results – instead, automatic test generation 
can be used for verification. Assertions usually state 
the most critical or the most obvious DUV’s 
properties. Therefore, assertion-based checking 
usually lacks for completeness. It should also be said 
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that in case of built-in assertions it is impossible to 
create a reaction checker until the design is fully 
described.  
 
Co-simulation is a method for reaction checking in 
which an independent reference model is used along 
with the design model [3]. The two models are co-
simulated using the same test sequences and their 
results are compared for equality. Every mismatch is 
tracked down to discover the incorrect model. 
However, making two models agree for all test 
sequences is a difficult task, which in some cases is 
almost tantamount to describing two equivalent 
designs. 
 
III. VERIFICATION ENVIRONMENT 

ARCHITECTURE 
 
Verification system communication with a core 
(DUV) includes multiple interfaces. The interface 
modules, which is used to connect the driver and 
monitor with DUT. The interfaces avoid the driver 
and monitor connecting to the DUT directly. It 
improves the reusability of testbench. The 
communication happens through interface for the 
input and output pins of design. While verifying a 
design sometimes we need to modify the internal 
signals also, this can be achieved by forcing a value 
to the signal using the signal path. 

 
Fig 1: Interface connected to DUV 

 
Each UVM verification component (UVC) 
corresponds to a specific part in core which 
communicates with design through interface. Each 
UVC is formed based on the communication protocol 
between the verification component and DUV. Each 
UVC contains all the parts of testbench i.e., 
generator, driver, monitor, reference model. The 
constraints given in the UVC’s can be overwritten 
using config object. The virtual sequencer instantiates 
the required UVC depending on the test. The current 
state of design is updated into state variables which 
can be further used for verifying the design 
correctness.  

It is good to update the state variables from interface 
as the interface is the one which is communicating 
with design. Checker acts as reference model for 
verifying the design. 
 
In order to test design’s behavior, test triggers the 
virtual sequence which works on the sequences by 
overriding the UVC behavior (if necessary) 

 
Fig 2: Verification Environment for verifying design 

 
For the purpose of functional verification of internal 
signals, since they will not have input-output pins on 
DUV, values have to be forced instead of driving. For 
this purpose, not all the components of regular 
testbench are required. As we are forcing the values, 
driver is not required. We can directly generate the 
values from config object instead of using generator. 
For verifying the signals which are internal to DUV 
we have to force the value on to the signals. In order 
to monitor the internal signals within DUV we have 
to mirror the signals. Depending on the requirement 
mirroring can be done either before or after the 
forcing the values on to the signal. A local copy of 
present state can be maintained by updating the state 
variables from interface.  

 
Fig 3: Verification Environment for verifying the design 

internal signals 
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While forcing and mirroring the design’s internal 
variables, local copy of design’s present state can be 
updated once the force and mirror is done so that 
current state can be known. 
 
IV. COVERAGE 
 
During the verification process, whether the 
requirement of functional coverage could be met is 
the most important criterion which is a measure of 
verification progress and quality. 
The simulator used is cadence NCSIM simulators 
which don’t support coverage for real variables. 
During these situations, depending on the precision 
accounted by DUV the stimuli is converted into an 
integer value, for which coverage can be collected. 
 
CONCLUSION 
In this paper, development of testbench for 
verification of core that contains multiple sub units. 

The developed testbench can be reused with 
minimum number of modifications and with 
minimum number of elements. Coverage collection 
for real valued stimuli 
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