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1. Introduction

• Monolithic 3D (M3D) IC: Maximize 3D IC benefits
• Massive inter-tier connections: Inter-layer via (ILV)

• Issues on M3D IC
• Lack of EDA tools for M3D IC
• ILV: Vulnerable to defects (shorts, opens, SAFs, …)
• Resistive RAM (ReRAM): No automated methods

• This work proposes…
• RTL-to-GDS design flow for M3D IC
• Design-for-Test (DfT) method for ILV faults
• ReRAM module generator
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2. Monolithic 3D IC Design Flow
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• RTL-to-GDS design flow is proposed
• 2D CAD tools are utilized
 Guarantee commercial quality
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2. Monolithic 3D IC Design Flow
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• Layout example: 2D & M3D – Rocket2
M3D: Nano-scaled ILVs are included
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2. Monolithic 3D IC Design Flow

• TABLE: 2D vs. M3D – PPA comparison
 Less power (-4%), Less area (-50%)
 Comparable WNS: < 10% of clock period
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3. Design-for-Test Solutions for M3D IC

• Built-in-self-test (BIST) architecture
 Test shorts, opens, and stuck-at-faults (SAFs)
 Less power/area overhead

ILVs
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3. Design-for-Test Solutions for M3D IC

• Dual-BIST structure: minimize masking probability
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3. Design-for-Test Solutions for M3D IC

2D RTL, 2D DB

2D block-level netlist
+ 2D tech files

Block LEF/LIB files
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• BIST-inserted M3D IC Design flow
Merge BIST architecture into M3D IC design flow
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3. Design-for-Test Solutions for M3D IC

• TABLE: Overhead of BIST architecture
 Area (1~2%), Power (2~8%)

• TABLE: Area reduction of dual-BIST architecture
 -32~38% w.r.t. original BIST
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4. ReRAM Module Generator

• ReRAM: On-chip non-volatile memory (NVM)
• Previous works

• ReRAM device technology & custom macro design
• ReRAM architecture analysis tool

 Lack of EDA methods and tools for ReRAM sub-array & large
macro design
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4. ReRAM Module Generator

• ReRAM module generator: Top view
 Sub-array design Large macro DSE
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4. ReRAM Module Generator

• TABLE: Designs from ReRAM module generator
 1T1R ReRAM cells, 65nm CMOS technology
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