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Full Custom Design vs. Standard-Cell Design
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I Full-Custom Design

. Designer is free to do anything, anywhere; though
team usually imposes some design discipline

. Most time consuming design style; reserved for
very high performance or very high volume chips
(Intel microprocessors, RF power amps for
cellphones)

I Standard-Cell Design

. Fixed library of “standard cells” and SRAM
memory generators

. Register-transfer-level description is automatically
mapped to this library of standard cells, then these
cells are placed and routed automatically

. Enables agile hardware design methodology
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Standard-Cell Design Methodology

L01 – Introduction 246.884 – Spring 2005 2 Feb 2005

Standard Cell ASICs
• Also called Cell-Based ICs (CBICs)
• Fixed library of cells plus memory generators
• Cells can be synthesized from HDL, or entered in schematics
• Cells placed and routed automatically
• Requires complete set of custom masks for each design
• Currently most popular hard-wired ASIC type (6.884 will use this)
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Standard Cell Design
Cells have standard height but vary in width
Designed to connect power, ground, and wells by abutment
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Standard-Cell Design Methodology

Design in HDL
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TinyRV2 Stalling Processor • 90nm Tech



Experiences Using a Novel Python-Based Hardware Modeling Framework for Computer Architecture Test Chips

PyMTL in Practice: BRG Test Chip 1

Taped-out Layout for BRGTC1
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The testing platform enables running small
test programs on BRGTC1 to compare the

performance and energy of pure-software kernels
versus the HLS-generated sorting accelerator

2x2mm 1.3M transistors in IBM 130nm
RISC processor, 16KB SRAM
HLS-generated accelerators

Static Timing Analysis Freq. @ 246 MHz

Testing Plans After Fabrication

Taped out in March 2016
Expected return in Fall 2016LV
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