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Introduction

« The accuracy delay testing and internal chip
small delay defects debugging have become
major Issues for manufacturing advanced

Chip.
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The Vernier Delay Line Circuit

 The VDL circuit transforms the two signals’ timing difference
Into digital format, which can be recorded into DFF.

— BUF_2’s delay time is larger the BUF_1's
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VDL problem: not easy maintain accuracy by synthesized

design, large area overhead
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The BIDM Circuit Design

e The BIDM’s architecture Is divided Into
Coarse-Block (CB) and Fine-Block (FB).

e 2tens dlglts for FB, 3 tens digits for CB.
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The BIDM Coarse Block Circuit Design

 The average D-range is 130ps for CB outputs.

CB T cB _ .
Ref-in I I Ref-out  Ref-in | Ref-out

CB Scan \ : CB
Data- |n_T Chain TData -out Data -in, >__, - J_>Data-out

Scan_clk
Scan_input I

CB Module

I

I

| /M I

= - ] |
Coarse-BIock |
I

I

I

N
V

BUF 2x5




T °-TT=TT=T==T™1

range is 21.35ps for FB outputs.
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Test Chip Implementation

* The integrated circuit of CUT with BIDM

— The integrated chip was implemented by a cell-based
design flow usmg TSMC 0.18um technology.
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Chip Validation Results

* The integrated circuit postlayout simulation results
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