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Abstract - Crosstalk issues in deep sub-micron (DSM) 

causes severe design validation and test problems. 

Therefore Crosstalk issues should be tested for high 

speed circuits or large circuits. This paper proposes an 

aggressor maximization algorithm to allocate worst case 

noise or delay to the on-path based on robust delay test 

generation method. In proposed algorithm we focus on 

the effect when the off-paths have a glitch. Experimental 

results in ITC’99 benchmark circuits showed that the 

proposed technique should be applied to circuits 

regardless of complexity. Our technique also allows 

considering any number of coupling capacitors along the 

target path and off-paths.. 

Keywords: sub-aggressor, multiple aggressors, crosstalk, 

robust, ATPG. 

1 Introduction 

  With dense interconnect, low supply voltage, fast 

clock frequency and large coupling-to-ground capacitance 

ratio, crosstalk noises are becoming perilous to ignore in 

the deep submicron era[1]. Various crosstalk analysis 

models were proposed in [1], [2], [3], [4], [5], [6], [7]. 

The simplest approaches to the problem make use of the 

single crosstalk fault model[4], [7]. In these models, a 

single parasitic capacitance is supposed to be present in 

the circuit. The difference between single crosstalk fault 

models is how to allocate worst crosstalk induced delay or 

noise on the victim line. 

 Definition 1. A Victim line is called the line affected by 

another lines if a parasitic capacitance is present between 

those lines. 

Definition 2. An aggressor line is called the line affecting 

another line(s) if a parasitic capacitance is present 

between those lines. 

To find allocation path from victim line to any primary 

output, researchers choose a path using a path delay fault 

model [1][3][4][5]. To select a critical path, by making a 

library using static timing analysis or by a path delay fault 

consider only a single coupling capacitor. 

Multiple aggressors can be utilized to allocate more 

crosstalk induced delay or noise. The problem is how to 

decide multiple aggressors or how to generate test patterns 

for multiple aggressors. The test generation for arbitrary 

occurrence of coupling capacitors has not dealt yet. In this 

paper, we propose an ATPG (Automated Test Pattern 

Generator) method for dealing specific multiple 

aggressors in the circuit. The proposed method divide the 

situation by the cone-based multiple aggressors.  

In the proposed approach, for multiple aggressors, we 

define a set of sub-aggressors and a set of sub-victims and 

reduce the problem of finding test patterns for the given 

crosstalk target to that of finding the corresponding sub-

aggressors. 

Definition 3. Sub-aggressor is defined as the line affecting  

the sub-victim lines. 

Definition 4. Sub-victim is defined as the line affected by 

sub-aggressor(s).  

 

When multiple coupling capacitors exist in the circuit, 

we can divide the coupling capacitor into a dominate 

coupling capacitor and other coupling capacitors by their 

coupling capacitor values. The coupling capacitors, except 

a dominant coupling capacitor, can be considered as sub-

coupling capacitors.  

This paper is organized as follows. Section 2 gives a 

background of motivation of multiple aggressors when the 

on-path gate is the sub-victim’s. In Section 3, we show the 

proposed an algorithm to maximize crosstalk induced 

delay or noise to the on-path. Section 4 shows the   

experimental results. Section 5 concludes this paper with 

several observations and suggestions for future research.  

2 Motivation 

 In general, the quality of the ATPG is decided by 

maximal noises or delay induced test vectors. To generate 

maximal noises or delay, they proposed an algorithm for 

testing crosstalk induced delay faults [6]. They chose a 

critical path for activating crosstalk induced delay faults, 

and then generating the aggressors set which can be affect 

on-path. The problem is when there is no single 

significant crosstalk fault site which makes crosstalk 

induced delay faults. By basing this on a path delay model, 
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the selected path can be a fault path although the selected 

path is not affected by crosstalk induced delay or noise. 

To avoid this problem, we assumed we had a dominant 

coupling capacitor in the circuit as for the single aggressor 

test methods [4], [7].  

Based on path delay model, we cannot consider the 

effect of the off-path except [2]. They showed the increase 

of noise volume compared to without off-path consider-

tions. Although they first considered off-path effects, the 

proposed method can not apply to the APTG due to lots of 

exception situations and impractical approach. 

3 The aggressor maximization  

 In proposed method, we chose the first victim line 

by a significant coupling capacitor, which can be part of a 

critical path or not. Even the selected path is not a critical 

path by the traditional method, it can be an authentic 

critical path with off-path effects in the proposed 

algorithm. We considered multiple aggressors not lying 

on-path but multiple aggressors on off-path inputs. As 

discussed in [2], we now consider load capacitance and 

driving capacitance of gate for maximum or worst noise 

case. To apply this to the ATPG, we first searched for 

new sub-aggressors for the maximize crosstalk induced 

delay or noise to on-path 

3.1 Target identification 

 

Figure 1. An example of sub-aggressors 

 We take up an example circuit to show new sub 

aggressors. In Figure 1, the on-path is marked as a red line. 

When victim line is decided on, the aggressor line is from 

a to o. Suppose that the off-path input k has the static 

value 1 for the glitch. In this condition, we can define a 

new sub-aggressor line l. If the line l has falling transition, 

the line k will have a glitch, and it will cause more noise 

to the on-path. When considering sub-aggressors, the 

problems are how many sub-aggressors have to be 

accounted for and how to find appropriate sub-aggressors 

set. Also, there can be another problem as explained in 

Figure 2. 

 

Figure 2. Exception condition in sub-aggressors 

In Figure2, we supposed that off-path k just has the 

value x1, which can be a falling transition or static value 1. 

Assume the k’s state is a rising transition, and sub-

aggressor l a has falling transition, it causes a speed-down 

delay fault. With these conditions, one or more crosstalk-

induced delay faults may occur in the circuit between line 

k and line l, the on-path can be d-k-m-p or e-k-m-p or b-j-

m-p the same as for only one coupling capacitor in the 

circuit. Even with generated test vectors for the on-path b-

j-m-p, we can not distinguish generated test vectors for the 

on-path d-k-m-p. During the ATPG process, they should 

have only one critical path including primary victim line. 

However, the problem that sub-victim line has a 

transition ; we cannot guarantee which crosstalk-induced 

delay faults are detected from the generated test vectors. 

To eliminate this problem, sub-victim lines should be 

static values such as S1, or S0 in this paper 

3.2 Considering Cone-based multiple sub-

aggressors  

 

Figure 3. Selected Cone in example circuit 

 In an example circuit of figure 3, we can think about 

two cones. There is the possibility of each cone having 

many sub-aggressors. The proposed approach will divided 

sub-aggressors by a cone. The set of sub-aggressors are 

called A1, A2 ... AN. (N is the number of cones) In figure 3, 

we have sub-aggressors set A1 and A2. To find candidate 

sub-aggressors in the A1 sub-aggressors, suppose we have 

a coupling capacitor, C1 in an example circuits. First, we 

decided which cone used for searching candidate sub-

aggressors. In this example, we show when we choose A1. 

Then we should decide on the propagation path from 
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victim line to a primary output in the first cone. We prefer 

to use selective method through gates as much as possible 

for maximizing on-path gates because we settle off-inputs 

as sub-victims. When we have more precise timing 

information, the on-path can be changed without 

conflicting with the proposed method. The detailed 

method will be discussed in the next section. Using on-

path c-f-k-j-l-r-x with another coupling capacitor C2, the 

on-path should be c-f-k-n-s-x because of the constraint of 

first cone. Actually, if we choose on-path c-f-k-n-s-x for 

the first time, there is no need to change the on-path, even 

if we have to choose other on-path along the cone. For the 

ATPG, the change of on-path can be handled by 

allocating appropriate sub-aggressors. The problem is 

overlapping of handling multiple coupling capacitors i.e. 

C1 and C2. There are two choices of cones. If there is no 

way to find all sub-aggressors for the on-path at first, we 

should consider all possibilities for the worst crosstalk-

induced delay or noise. For example, even if C1 and C2 

paths the same levels and same types of gates to the 

primary output, they have different on-path gates, it 

means that those paths will have different sub-aggressors 

for maximizing crosstalk-induced delay or noise. 

3.3 The aggressor maximization algorithm 

1. Generate cone; 

2. If (cone is generated) 

3.   { 

4.      Select one of An; 

5.      Generate candidate on-path sets 

6.      Select candidate on-path set 

7.      Save PI vectors as Vsta  

8.      Search sub-aggressors 

9.      Start from first sub-aggressors 

10.   While (conflict for activating another sub-aggressor)

11.    { 

12.         Restore Vsta with activated PI vectors 
13.       Start activating process from another sub-aggressor 

14.      if (conflict when find signal values) 

15.        {  

16.           Restore Vsta with activated PI vectors 
17.           Start activating process from another sub-aggressor 

18.          } 

19.      While (end of sub-aggressor is not reached) 

20.       { 

21.         Do same process 

22.        } 

23.       if (end of sub-aggressor for a on-path) 

24.        { 

25.         Find the worst case input vector PI 

26.         } 

27.       While (end of on-path for a cone is not reached) 

28.         { 

29.            Repeat 

30.          } 

31.       If (end of on-path for a cone is reached) 

32.          { 

33.             Done with activating process with a cone 

34.             Select another cone 

35.            } 

36.        } 

37.    Find the worst case input vector PI, for all on-path 

Figure 4.  The proposed algotirhm 

In this section we discuss the aggressor maximization 

algorithm. We assumed that selected on-path can sensitize 

and propagate to any primary outputs. For propagating 

process, we considered as many different paths as possible 

due to the uncertainty of candidate sub-aggressors. Each 

candidate propagated path catalogs by order of primary 

outputs. When we generated cones for on-path, the 

proposed approach started to find candidate sub-

aggressors. If we know coupling capacitors’ value, we can 

easily decide priority order for activation. Without 

knowing coupling capacitors’ value in the circuit, in this 

paper, we allocated sub-aggressors in order of location 

near the primary input of on-path. During allocating sub-

aggressor value, it makes conflict for other sub-aggressors 

or not. To find truly worst noise or delay, we can save 

each PI values which activate a sub-aggressor. Because 

we wanted to test vectors which activate maximal noise or 

delay to on-path, if specified signal value has no conflict 

with other activation process, we use these values. When 

conflict occurs, we record conflict situation, and save 

primary inputs, then continue the activating process for 

the next sub-aggressor. After searching process for all 

sub-aggressor, we can find the appropriate sub-aggressors 

set for on-path. The proposed algorithm is shown in the 

following pseudo code: 

4 Experimental Results 

 To evaluate the proposed ATPG method, we 

implemented the ATPG algorithm in C code. In the 

experiment, we used on robust test pattern generation 

method to allocate sub-aggressors in the circuit. When off-

path input (sub-victim) has a static value, the other line 

(sub-aggressor) can has a transition value without 

conflicting with on-path propagation. In these experiments, 

we assumed there was a positive glitch in the sub-victim 

line. Due to a lack of layout information, we simulate all 

possible paths can be connected with a coupling capacitor. 

In the experiment, miltiple aggressors baesd on robust test 

generation results on ITC’99 benchmark circuits are 

shown in Table 1.  

 
Testagble Faults Circuits

Names 

# 

CVS # TFs #UTFs #Afs 

Fault 

coverage

CPU 

Time 

(sec) 

b01 720 590 130 0 81.94% 0.15 

b02 144 108 36 0 75% 0.02 

b03 77312 37774 14662 24906 40.24% 102.98 

b04 179620 54424 107052 18144 30.30% 119.33 

b06 2640 2224 432 24 84.24% 0.49 

b08 179620 54424 107052 18144 30.30% 119.33 

b09 45048 9330 25273 104452 20.71% 150.99 

b10 57204 25878 25292 6034 45.24% 43.79 

b13 435836 353959 65736 16141 81.21% 1021.65

Table 1. EXpermental result on ITC'99  
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Column 1 shows the names of the circuits. Column 2 

shows the information about candidate victim paths in the 

circuits (#CVs). The results about test generation are 

shown in coumn 3, where the numbers of testable faults 

(#TFs), the numbers of untestable faults (#UTFs), and the 

numbers of aborted faults(#AFs). The fault coverage (FC) 

of these circuits is shown in column 4. The last clumn 

shows CPU tim in seconds. The CPU time incluses time 

of selecting candidate paths and multiple aggressors based 

on robust test patterns generation for the target faults.  

It is shown that the numbers of candidate target increase 

to several millions for larger benchmark circuits. The 

proposed approach perfectly matches with larger circuits. 

Although the CPU times also increase by the increasement 

of benchmark circuits’ size, the detectable faults also 

increase. It can be seen that out ATPG program is 

efficeient for crosstalk-induced delay faluts.  

5 Conclusion  

We proposed the algorithm for maximization of the 

crosstalk-induced noise or delay. Using path delay model, 

we have to have off-path inputs to the on-path. Since the 

effects of off-path input are ignored, we can not allocate 

the maximum crosstalk-induced noise or delay. Even this 

paper, we can not consider all conditions of the off-path 

due to complexity of ATPG. For the activation victim line, 

we have to propagate the value of the victim-line to any 

primary output. During this process, we use the robust test 

pattern generation for crosstalk ATPG. It automatically 

selects the sub-aggressors for maximizing crosstalk 

induced delay or noise. Experiment results on ITC’99 

circuits showed that the proposed technique can be applied 

to circuits of reasonable sizes within acceptable time.  

Future work intends to extend applications to more off-

path conditions when off-path does not have static values 

to increase test fault coverage. When we have access the 

layout information and timing information of the circuit, 

we will modify the proposed maximization algorithm can 

cooperating with layout information and timing 

information of the circuit, to increase test pattern accuracy.  

References 

[1] Xiaoliang Bai, Sujit Dey, “HyAC: A Hybrid 

Structural SAT Based ATPG for crosstalk,” Proc. 

International Test Conference, pp. 112-121, 2003. 

[2] M. Favalli, ““Victim gate” crosstalk fault model,” 

Proc. Of VLSI Defect and Fault Tolerance, 2004. 

[3] A. Rubio, N. Itazaki, X. Xu and K. Kinoshita, “ An 

Approach to the Analysis and Detection of Crosstalk 

Faults in Digital VLSI Circuits” IEEE Trans. On 

Computer-Aided Design of Integrated Circuits and 

Systems, Vol.13, No.3, pp. 387-394, March 1994. 

[4] W. Y. Cehn, S. K. Gupta and M.A. Breuer, “Test 

generation in VLSI circuits for crosstalk noise,” Proc. 

International Test Conference, PP. 379~385, 2001. 

[5] R. Jundu and R.D. Blanton, “Timed Test Generation 

for Crosstalk Switch Failures in Domino CMOS Circuits,” 

Proc. Of VLSI Test Symposium, pp. 379~385,2001. 

[6] Aniket and R. Arunachalam, “A Novel Algorithm 

for Testing Crosstalk Induced Delay Faults in VLSI 

Circuits,” Proc. Of International Conference on 

Embedded Systems Design, pp. 479-484, 2005. 

[7] K. T. Lee, C. Nordquist and J. A. Abraham, 

“Automatic test pattern generation for crosstalk glitches in 

digital circuits,” Proc. Of VLSI Test Symposium, pp.34-29, 

1998. 

 

184


	Main
	Foreword
	Committee Members
	Table of contents
	Keynote Speeches
	SoC: Technology Driver for Digital Convergence into Consumer Electronics
	IC Design and Profitability - Let's Get Clear on the Concept
	More Moore: Manufacturing Challenges, System Drivers, and Design Technology Solutions for Late-Silicon Age and Beyond

	Invited Talks
	MEMS to “BiPolyNa”
	Real-Time High-Accuracy 3-D Imaging
	Design for Manufacturing (Extended Abstract)
	Design Strategies for Ultra-Low Voltage Circuits
	DFX: What is it?

	Oral Session
	[Session 1] Analog and Mixed-Signal Circuit I
	1.1 A Low-Voltage Wide-Band SC Filter for Wireless Communication Receivers
	1.2 Reconfigurable channel selection filter for DXB tuner
	1.3 A 1-V 0.4-μW SC Band-Pass Filter for Implantable Cardiac Pacemaker Applications
	1.4 A 5GHz CMOS Direct-Conversion Receiver for Wireless LAN
	1.5 Comparison of LC and Ring VCOs for PLLs in a 90 nm Digital CMOS Process

	[Session 2] Sensors and MEMS
	2.1 Release Technique Using Aluminum Etch Stop Layer for MMIC Mounted Movable RF MEMS Antenna
	2.2 A study on the analysis of a novel RF filter responses due to the change of etch hole offset dimensions
	2.3 Design of a Micromechanical Angular-Accelerometer

	[Session 3] Communication SoC I
	3.1 A New Efficient Binary Search on Range for IP Address Lookup
	3.2 A High-performance XML/SOAP Processing Engine for Broader Use of Internet Messaging Technologies
	3.3 A Partitioned Binary Search Scheme on Multiple Trees for Efficient IP Address Lookup
	3.4 Distributing Congestions and Power Peaks in NoCs through a Dynamic Routing Algorithm based on Input and Output Selections?
	3.5 Accelerated Multi-Phase Packet Classification Architecture Using Internal Buffer

	[Session 4] SoC Testing and Verification I
	4.1 DTMW: Duplicated Transition Monitoring Window for Low Power Test based on Pseudo-Random BIST?
	4.2 A New Low Power Scan Architecture Considering Test Data Compression
	4.3 TRACE: Transition Repression Architecture for low power scan CEll in BIST environment
	4.4 A New BIST Architecture for Word Oriented Memory
	4.5 A Functional Pattern Generation Method For Faulty Scan Chain Diagnosis

	[Session 5] Analog and Mixed-Signal Circuit II
	5.1 A Design of Full-CMOS Single-Chip PHY IC for Power Line Communication (PLC) Systems
	5.2 A Novel BPSK Demodulating Scheme Using a Half-rate Bang-bang Phase Detector
	5.3 A Synchronous, Self-Oscillating, Fully Integrated CMOS DC-DC Converter with a New Adaptive Mode-Switching Mechanism
	5.4 A 80%-Efficiency Digital Audio Amplifier with 4-Ω Speaker Load Using 1-bit 4th-Order Delta-Sigma Modulation
	5.5 Formal Specification and Analysis of Analog and Mixed-Signal Circuits Using Process Algebras for Hybrid Systems (with a focus on hybrid process algebra ACP

	[Session 6] Display Driver and Imaging Devices I
	6.1 A Pseudo Multiple Capture CMOS Image Sensor with RWB Color Filter Array
	6.2 A Time Based Active Pixel Sensor for Low Voltage CIS
	6.3 Fingerprint Recognition for Personal Identification Based on Histogram

	[Session 7] Communication SoC II / Low Power Design Techniques I
	7.1 A Mesochronous Technique for Communication in Network on Chips 
	7.2 Design of a Deblocking Filter for H.264/AVC with an Efficient Data Distribution 
	7.3 Ultra-Low Voltage VCO Design Using Schmitt Trigger on SOI
	7.4 An Input Pattern Based Area Reduction Technique for Adder Strutures in Low Power Applications

	[Session 8] Embedded Memory  / SoC Design Methodology I
	8.1 X-Calibration: A Wide-Range Leakage Current Cancellation Technique
	8.2 Area-Efficient Charge Pump for Memory Applications
	8.3 Tradeoffs between Standby Current and Data Retention Voltage of SRAM in Sleep Mode
	8.4 A task-based MPSoC programming model

	[Session 9] RFIC
	9.1 A 10-GHz CMOS LC VCO with Wide Tuning Range Using Capacitive Degeneration
	9.2 CMOS IC Micro-Doherty Transmitter Front-end Structure
	9.3 Analog Front-end Design of UHF-band RFID Tag Using High Quality Factor Schottky Diodes
	9.4 A Variable Gain Receiver RF Front-end with Stacked LNA and mixer for WPAN

	[Session 10] Signal Integrity / Interconnect Modeling 
	10.1 Modified Area Efficient Temporal Coding Technique for Delay Minimization in VLSI interconnects
	10.2 Decodability Conditions for Phase-Based On-chip Communication Protocols
	10.3 A Delay Testing considering Sub-Aggressor Effects
	10.4 Approximation of a Two Moments RC(L) Waveform Using Stochastic Approach

	[Session 11] Multimedia[A/V] SoC I
	11.1 Design and Verification of an AMBA-Compliant IP for H.264 Deblocking Filter
	11.2 Architecture Exploration and Performance Verification Environments of Multi-Core SOC for Mobile Multimedia Embedded Systems
	11.3 Implementation of Real-time Video Watermarking Chip
	11.4 Spatial Error Concealment Using Directional Interpolation and Weighted Averaging(DIWA)

	[Session 12] SoC Design Methodology II
	12.1 Layout Design Optimization for Manufacturability by Using 2D Compaction
	12.2 High Speed Floorplanner with Soft Module

	[Session 13] Analog and Mixed-Signal Circuit III / Display Driver and Imaging Devices II
	13.1 Abrupt Power-Off Detector for Mobile TFT-LCD Driver IC
	13.2 A Voltage Booster with High Power Efficiency and Low Voltage Drop for TFT LCD of the Mobile Application
	13.3 An Opportunistic Source Buffer Control Scheme for Low Power Mobile TFT-LCD Driver IC
	13.4 Built-In-Self-Calibration of Exponential Ramp Generator for Logarithmic Single Slope ADC in CIS
	13.5 A New Discharging Path for the Integrated On-Panel Gate Driver

	[Session 14] High Speed Signal Interface
	14.1 A 0.12GHz-1.4GHz DLL-based clock generator with a multiplied 4-phase clock using a 0.18um CMOS Process
	14.2 A Portable and Input-Duty-Independent Multiphase Clock Generator
	14.3 1.25Gbps Clock/ Data Recovery with a Wide Frequency Tracking
	14.4 A 5-Gb/s Half-rate Clock Recovery Circuit in 0.25-m CMOS Technology
	14.5 Asynchronous Wrapper Design based on Hybrid Ternary Data Encoding Scheme

	[Session 15] Communication SoC III
	15.1 An FPGA Implementation of MML-DFE for Spatially Multiplexed MIMO Systems
	15.2 A Design Implementation of IEEE 802.11a WLAN
	15.3 Low Complexity Modified Euclid’s Algorithm for Reed-Solomon Decoder
	15.4 System Level Prototyping of DSP for DVB-T Receiver
	15.5 An Optimal RSA Crypto-processor Design Based on Montgomery Algorithm

	[Session 16] SoC Testing and Verification II
	16.1 An Efficient Diagnosis Method using Pattern Comparison
	16.2 A Fault Tolerant Carry Select Adder with Modular Self Checking Scheme
	16.3 The Scalable and Reconfigurable DFT for Embedded A/MS Cores
	16.4 An Optimal Diagnosis Algorithm for Dual-Port Memories
	16.5 An Accurate Matching Algorithm with Essential Factors for Fault Diagnosis

	[Session 17] SoC Design Methodology III / Embedded System Software
	17.1 Component-based Transaction-level Power Modeling for ARM ACI Crossbar Bus Architecture
	17.2 Regular Mapping Methodology on Network on Chip for Heterogeneous Tasking Environment
	17.3 A Rule-based Optimal Placement of Scaling Shifts in Floating-point to Fixed-point Conversion for a Fixed-point Processor
	17.4 Temporal Mapping for Loop Pipelining on a MIMD-style Coarse-Grained Reconfigurable Architecture
	17.5 Probabilistic Iterative Compilation for Source Optimization of Embedded Programs

	[Session 18] Multimedia[A/V} SoC II / Microprocessor and DSP Architecture
	18.1 A High-Performance Motion Estimation Accelerator for H.264/AVC
	18.2 Conflict Free Parallel Memory Structure of SIMD Architecture for Video Processing Applications
	18.3 Efficient Rendering Processor by Using Optimum Direction Processing
	18.4 An Implementation Method of Cycle Accurate Simulator for the Design of a Pipelined DSP
	18.5 Design of 24 bit DSP for Digital Audio
	18.6 Performance and Energy Efficient Data Cache Architecture for Embedded Simultaneous Multithreading Microprocessor

	[Session 19] Low Power Design Techniques II
	19.1 Fine-Grain Control of Multiple Functional Blocks with Lookup Table-Based Adaptive Body Biasing
	19.2 Low-Power Dynamic VTH Scaling(DVTS) Circuits using Charge-Recycling Technique for Leakage-Dominant VLSI's
	19.3 Optimum Supply Voltage and Sleep Transistor Sizing for Energy Minimization in Latency-Constrained MTCMOS Circuits
	19.4 A 0.76-1.75V 0.35mm2 Fast Adaptive Digital Voltage Regulator with Dual Loop Controls

	[Session 20] SoC Design Methodology III 
	20.1 Cycle-accurate RTL Modeling with Multi-Cycled and Pipelined Components
	20.2 A RTL-Level Analysis of a Hierarchical Ring Interconnect for Network-on-Chip Multi-Processors
	20.3 An Efficient Operation Mapping Scheme on Hypercube-based Coprocessors with Reconfigurable Datapath
	20.4 Incremental Mapping Techqnique of Optimal On-Chip Communication Structure


	Poster Session
	Special Poster Session <Next-generation Growth Engine Project>
	PS-1 A High Accuracy CMOS Third-order 100-Hz Low-pass Filter for Telemetrics Applications
	PS-2 IC Development of Sensing Detectors for Fire-Prevention Systems
	PS-3 A CMOS Potentiostat for Applications in Embedded Corrosion Monitoring System
	PS-4 Characterization of Intensity-Based Optical Fiber Sensor for Dynamic Strain Sensing
	PS-5 Consideration of Bondingwire inductance? In the Design of a 5.65 GHz CMOS LNA
	PS-6 Low Phase Noise VCO Using Microstrip Square Open Loop Resonator and Tunable Negative Resistance
	PS-7 A New Analytical Model for Channel Thermal Noise of Deep-submicron RF MOSFETs
	PS-8 An Accurate Physical DC Model of High-Voltage LDMOSFETs
	PS-9 UWS SoC Design for Smart Car
	PS-10 The Interface Block for MOST transceiver Chip
	PS-11 Implementing the Automotive Media Server(AMS) Platform with the MOST Interface
	PS-12 The ARM based SoC Design for 5.8Ghz DSRC Communication
	PS-13 Implementation of Embedded System for IEEE802.11p based OFDM-DSRC Communications
	PS-13 A Method to Calculate Pixel and Inter-Electrode Capacitances of Thin-Film Transistor Liquid Crystal Displays
	PS-15 Design of a Wide-Band Two-Path ΣΔ Modulator for Sensor Applications
	PS-16 A 5.63MHz Clock Oscillator Tolerant to PVT Variations

	Poster Session I
	P1-1 A Multi-Spread Ratio Spread Spectrum Clock Generator for LCD Panel
	P1-2 The Development of high speed Clock Generator with wide range Voltage Controlled Oscillator
	P1-3 Design of a Linear CMOS OTA with Mobility Compensation and Common-Mode Control Schemes
	P1-4 A low-jitter Multi-Phase All Digital Phase Locked Loops for 5Gbps SerDes Applications
	P1-5 An I/Q Channel 12 bit 120MS/s CMOS DAC for WLAN
	P1-6 Enhanced Voltage Controlled Current Source
	P1-7 All Digital FM Receiver using PLL(Phase Locked Loop)
	P1-8 Effective Verification Environment using SoC Platform
	P1-9 A Novel Method for Real-Time Data Sequence Compression of FPGA-based SoC
	P1-10 Analysis and Optimization of Attribute Combinations Coverage for SoC Testing

	Poster Session II
	P2-1 A Bit-level ACSU For High Speed Viterbi Decoder
	P2-2 MAC/PHY SoC implementation of ZigBee
	P2-3 A design method of the reconfigurable OFDM based Modem for SoC
	P2-4 The 2D Product Code Decoder using Maxscale Operation
	P2-5 Performance Analysis of MB-OFDM UWB System in Multi-path Environment
	P2-6 A Full-Color Active Matrix OLED Driver IC Design for QVGA Panels
	P2-7 Efficient Algorithm for Color Filter Array Demosaicking
	P2-8 An Adjustable Low-Power ECC Check Bit Generator Implementation in DRAM
	P2-9 A Current Sensing PWM 3.3-1V Buck DC/DC Converter using an OTA-C PI Compensator
	P2-10 A 1.5 MHz Simple-structured High Efficient, Synchronous Buck CMOS DC/DC Converter
	P2-11 Low-power I-Cache based BTB
	P2-12 An Efficient Instruction Issue Mechanism for Simultaneous Multi-threading Micro-processor
	P2-13 Reconfigurable Evolvable Hardware for Adaptable Heart Diseases Diagonosis System
	P2-14 Design and Implementation of Bio Digital System for Implantable Cardioverter Defibrillators
	P2-15 A Floating-point Divider for Mobile 3D Graphics Processors
	P2-16 A Vector Processing Based 3D Graphics Geometry Processor
	P2-17 An ASIC Implementation for Blind Separation of Speech Signals
	P2-18 Motion Estimation for H.264 Using Motion Vectors Correlation and Sub-Sampling
	P2-19 A Low Power RF Front-end Merging LNA and a Folded Mixer for Bluetooth/ZigBee
	P2-20 A Reconfigurable CMOS Power Amplifier for WirelessPAN Applications
	P2-21 A Reconfigurable RF Front-end based on Flexible Interstage Matching Network
	P2-22 A Pulse-Width-Modulation Digital Pixel Sensor with Wide Dynamic Range Response
	P2-23 Single Contact MEMS Switch for Wireless Mobile Applications
	P2-24 Low-voltage High-isolation RF MEMS Switch based on a Single Crystalline Silicon Structure with Fine Gap Vertical Comb
	P2-25 Thermopiezoelectric Cantilever for Probe-based Data Storage System
	P2-26 A Systematic Transaction-level Modeling for Co-simulation of SoC
	P2-27 Design Methodology for Static Timing Analysis of Designs including Clock Meshes
	P2-28 Design of a Channel Selection Filter and PGA for a WPAN Receiver


	Chip Design Contest Session
	CDC-1 A Low-jitter Multi-phase All Digital Phase Locked Loops for 5Gbps SerDes Applications
	CDC-2 A Low Phase Noise Phase Locked Loop with Current Compensating Scheme
	CDC-3 Design of Time Hopping Mathod UWB Transmitter using Orthogonal UWB Pulse
	CDC-4 A Single Chip NFC Transceiver Supporting Both RFID Reader and Tag Operating Mode
	CDC-5 A CMOS Single-Ended Transceiver for 4-Drop DRAM Interface
	CDC-6 VLSI Implemented Adaptive Watermarking Algorithm for JPEG2000
	CDC-7 A Design of AES-based CCMP Processor for IEEE 802.11i Wireless LAN Security
	CDC-8 Flip-Flop Based RISC Core with Debug System Design
	CDC-9 Chip Implementation of a Coarse-Grained Reconfigurable Architecture
	CDC-13 A Mixed Signal Chip Implementation for Multichannel Audio Equalizer with 16-bit A/D Converter
	CDC-14 Cryptography Module Design for Mobile Applications
	CDC-15 A Serial Connection System of Multi-channel Speakers
	CDC-16 An SoC System for Moving Object Tracking and Distance Measurement
	CDC-17 Efficient Polynomial Base FIR Interpolation Circuit
	CDC-18 A Pure Hardwired H.264/AVC Video Decoder on an SOC Platform
	CDC-19 Time-Division Watermarking Algorithm & Core Design
	CDC-20 Design of 3D Graphic Geometry Accelerator System Using the Programmable Vertex Shader
	CDC-21 Hydra: A High Performance Flash Memory-based Solid State Disk
	CDC-22 An OpenVG-Compliant Vector Graphics Accelerator
	CDC-23 A High-Speed 2-Parallel Radix-24 FFT/IFFT Processor for MB-OFDM UWB Applications
	CDC-24 A 3D Graphics SOC for Digital Television
	CDC-25 Design of 10-bit 20 MHz Pipelined A / D Converter For Digital Decoder of DTV
	CDC-26 A 6-bit 2-GS/s Flash ADC for UWB System Front-end
	CDC-27 A Register Controlled Delay Locked Loop using a TDC and a new Fine Delay Line Scheme
	CDC-28 Design of the Digitally Controlled Phase Locked Loops with 1st Order FIR Loop Filter
	CDC-29 Biphasic Electrical Current Stimulator for Early Bone Formation in Dental Implant
	CDC-30 1-Gb/s CMOS Low-Voltage Differential Signaling Receiver and Fail-Safe Circuit
	CDC-31 A 7Bit 1GS/s Interpolating ADC Using Resistive Averaging Termination
	CDC-32 A 8 bit(4+4) Segmented Current-Steering CMOS D/A Converter for UWB
	CDC-33 Suppression of High Frequency Distortion in the Multiple-Input Current-Mode MAX Circuits by Adjustment of Transconductance
	CDC-34 Design of the Viterbi Decoder for PRML using Analog Parallel Processing Circuits
	CDC-35 Active Inductor Using Feedback Parallel Resonance
	CDC-36 A VPP (Boosted Voltage) Generator for wide voltage range EEPROM
	CDC-37 A Self-Biased Current Reference in 0.25μm CMOS Technology
	CDC-38 A 1.2-V 0.18-μm Sigma-Delta A/D Converter for 3G wireless Applications
	CDC-39 Implementation of a 4.5Gb/s CMOS Demultiplexer Using Redundant Multi-Valued Logic
	CDC-40 Implementation of a Finite Impulse Response Filter
	CDC-41 A 0.8-V Static RAM Macro utilizing Dual-Boosted Cell Bias Technique
	CDC-42 Implementation of Multi-standard Video Processor for TV-OUT
	CDC-43 ASIC Design of Reddish and Bluish Color Control System with Skin Protection Algorithm and S-Shaped Curve
	CDC-44 VLSI Implementation of Shading Correction System for Multi-Resolution Camera
	CDC-45 CMOS LC VCO Using 0.18 μm Mixed Signal CMOS Process
	CDC-46 A Hardware-based AMR Encoder Design
	CDC-47 Design and MPW Implementation of Floating Point IPs for 3D Graphics
	CDC-48 The VLSI Design of a 92ksps 12-channel Protective Relay
	CDC-49 The Implementation of Sigma-Delta ADC/DAC Digital Block
	CDC-50 A 5-Gb/s Half-Rate Clock Recovery Circuit
	CDC-51 A Fully Integrated Class E Amplifier for Wireless LAN Applications
	CDC-52 Design of Wide-Band 0.25㎛ CMOS Mixer
	CDC-53 The Design of CMOS RF front-end for Multi-mode/Multi-band Wireless Receiver
	CDC-54 Pre-emphasis Transmitter for DRAM Bus System with Analog Calibration
	CDC-55 Implementation of Digital Part of RFID Tag
	CDC-56 A 0.18um CMOS Phase Locked Loop for Fast Locking Time for 10Gbps Optical Receiver
	CDC-57 A 3.2Gbps/pin Transmitter for DDR Memory Interface with Pulsed Latch Embedded pre-emphasis circuit
	CDC-58 A 3.2Gbps/pin Transceiver for DDR Memory Interface

	Search This CD-Rom
	CD-ROM Help
	Exit


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 2400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 2400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


