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Abstract- As feature sizes shrink and clock frequencies increase for high-performance system-on-a-chip (SOC) designs, 
signal integrity (SI), that is, the ability of an input signal to generate correct responses in a circuit is becoming a major 
concern for the interconnects between embedded cores As we approach 180nm technology the interconnect issues are 
becoming one of the main concerns in the testing of GHZ system on chip. This is achieved by considering the effect of 
inputs and parasitic RLC element of the inter connect. Voltage distortion (noise) and delay violation (skew) contribute to the 
signal integrity loss, ultimate functional error and reliability problems. Use the BIST-based test methodology to detect it. 
 
Keywords- VLSI- Very Large Scale Integration, BIST Methodology, SI , system-on-chip, interconnect testing Region and 
Signal Victim. 
 
I. INTRODUCTION 
 
Advanced in VLSI technology has played a key role 
to continuously improve clock frequency and system 
density. The signal Integrity becomes a major 
concern for design and test engineers. VLSI design 
tools include not only design entry and Simulation 
but eventually also cell based routing (chip compiler), 
a datapath Compiler, SRAM and ROM compiler and 
state machine compiler. The frequency is the 
dominant factor in causing such signal disturbances. 
Thus, as the speed of SoCs goes higher, we expect to 
experience more integrity problems in interconnects. 
Signal Integrity is the ability of a signal to generate 
correct responses in a circuit and it should voltage 
values at required levels and level transition at 
required times. According to informal theory, a signal 
with good integrity-1.Voltage value at required 
levels. 
2. Level transitions at require times. 
However, with high speed digital signal transmission, 
even the shortest PCB tracks suffer from transmission 
line effects. 
 

 

II. PRIOR WORK 
 
Various signal integrity problem have been arisen for 
RF circuits and recently for high speed deep 
submicron VLSI chips. The most serious problem is 
crosstalk, it is possible that the two magnetic fields 
interact causing a cross-coupling of energy between 
signals known as crosstalk.  
 
Another one problem is overshoot, if a second order 
system has two complex poles (pole pair) the step 
response will exhibits overshoot. Reflection and 
electromagnetic interference are other concerned 
problems. Designers have discovered that major 
portion of signal delay is being attributed to parasitic 
effect of interconnection. BIST based methodology 
for interconnection of noise occurrence and skew in 
GHz SoCs and adverse effect of SoCs reliability due 
to overshoot.3D layout modeling and parasitic 
extraction are the solutions. 
 
CONTRIBUTION- 
 
Main contribution is an on-chip mechanism to detect 
noise and skew violation occurring on the 
interconnects of Ultra high speed SoCs. We also 
propose a BIST methodology that uses pseudo-
random patterns and accumulates the integrity test 
information by detector cells. 
 
INTEGRITY TEST CONCEPTS GENERATION- 

 
Recent interconnect simulation, design and 
optimization methods not only consider peak voltage 
and delay. Some models are described related to 
integrity problem in given below- 
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INTERCONNECT MODEL- 
 
Signal integrity problems originate from the circuit 
interconnects. Wires linking the transistors together 
and 3 types of interconnects are present- 

1. Local. 
2. Semi-global. 
3. Global interconnects. 

On chip interconnects can be modelled as R, 
RC, LC, RLC and RLGC. The basic 
components are R (at low freq.), L (at high 
freq.) and C (at medium freq.) is involved. 
 

 
The value of Distributed R, L and C depends on 
operating freq., length and technology. 
Cg1=f (ILDT, w, €) 
Cg1=f (ILDT, s, €, h) 
Cc=f(s, €, h) 
The number of segments can be selected based on the 
length of the intercon1 and the operating frequency. 

 
SIGNAL INTEGRITY FAULT MODEL- 
A true characteristic of signal is reflected in its 
waveforms whose doesn’t describe in previous 
models. In essence, integrity faults are presented as 
voltage and delay violations. In reality, circuits have 
noise- immune (NI) regions that tolerate certain level 
of voltage swing and skew-immune (SI) regions that 
tolerate certain level of delay. The focal point is the 
NI and SI regions, covering integrity faults on 
interconnect and mechanism to detect signals that exit 
these regions.  

 

Integrity waveforms are given below In my view, we 
use signal defect assumption in test pattern generation 
process. Any defect locally affects only one 
interconnect line at a line. It denotes the importance 
of DC power distribution, ground and via holes. The 
paper demonstrates the simulation tools and setup 
methods that result in good agreement between 
simulation and measurements from a few MHZ to 6 
GHZ, for a multi-layer IC package. 
 
BIST TEST METHODOLOGY BASED MODEL- 
At speed testing (checking system functionality at its 
nominal working frequency) is essential for 
manufacturing test and validation of system 
efficiency. The current FPGA manufacturing testing 
practice relies on configuring the FPGA running a 
wonderful speed value. However, the automatic test 
equipment (ATE) speeds have lagged behind the 
CUT (circuit under test) speed. According to BIST 
architecture, a TPG (test pattern generation) circuit 
generates a pseudorandom patterns to stimulate 
possible defect in the CUT. The ORA (output 
response analyzer) circuit observes the output and 
checks their validity. 
 

 
 
Our architecture facilitates the testing of all PLB in 
only two test sessions and the number of test 
configuration is also independent of the size of 
FPGA. 
 
TEST PATTERN GENERATION WITH 
INTERCONNECTIVITY- 
Researchers have searched for test pattern causing a 
worst case of signal integrity loss to enhance their test 
quality. We observe the inaccuracy of RC model to 
conclude that the conventional TPG could be 
behaviorally effective and cost efficient. 
1. Deterministic Pattern Generation. 
2. Inaccuracy of Signal Victim. 

 



International Journal Of Electrical, Electronics And Data Communication, ISSN: 2320-2084  Volume-4, Issue-7, Jul.-2016 

Signal Integrity Fault Modeling And Filtering In Ultra-High-Speed SOCS For Long Interconnection 
 

52 

We use new formulation scheme for interconnection. 
The beneficial property of this formulation is fact that 
the effect of input is parameterized into the behavior 
of the interconnection criteria. 
 
I/P Representation- 

 
 

 
 

 
 
u1-, w+, w- and u2+ are the special used variables 
and this creates a high speed SoCs for long 
interconnection. This is tabular form representation 
and solves the integrity problem. 
 

CONCLUSION AND SIMULATION 
 
The rising level of complexity and frequency 
hierarchy model is used for chip fabrication casting 
difficulty. It is hard to achieve an adequate 
interconnect test using the adhoc techniques which 
are currently used in industry. 
It is the amazing work to thought of great scientists-
“If I could wave my magic wand, we would have a 
reasonable environment for modeling the 
implications of the power supply networks.” We used 
good methodology scheme to remove or minimize the 
signal integrity problem in long interconnection like 
BIST, integrity fault and interconnect models. 
So we try to solve a crosstalk and interfering problem 
for reduce integrity losses due to fluctuation of 
signals on chip. 
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