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»» Data-Centric ISA

e Data-Centric ISA

— The instructions specify the
operands to be generated &
collected by the data
generator

— Some additional control bits
are also attached to the
generated data operands
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For example,
The ADD-site receives instructions as: Rd=DS; (Rs>>+Rt>>)>>

<2 Pt 4 —Pp€t—4— Pt —4—>CIPCIPCI P>
ADD DS Rs Rt Rd sO | s1 | s2 | +/-
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Modular & Latency-Insensitive
Architecture
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Computing Engine
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»» Automatic Code Generation

Round-off error comparison of 2D-DCT
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| functionality? Single-pracision FP - 24
Y L/ 16-hit integer 29.5183 844
FP to Fixed-Point Converter SDFG Simulator 32-bit inferger 33.8020 56
A Proposed 16-bit 40.0468 656
Y precision? Proposed 32-hit 64.1201 624
ILP-based Scheduler round-off error?
Assembly Code Generator Performance evaluation
v Lattice . Biquad _ FFT_ 2D.DCT
Machine Code Generator ISS ADSP-218x 32 13 874 2,452
+ TICES 12 5 367 1,082
Proposed DSP 12 16 268 538

Machine code
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»» Silicon Implementation

Latency
modification

Codling style
improvement

_>

ISA/Microarchitecture Design

SystemC description

RTL Design <

Synthesizable Verilog

Implementation <

netlist/GDSII

g

Verified with
compiler-
generated

code

Equivalence
checking
with cycle-
accurate
systemC

Formal
equivalence
checking
with RTL

Chip spec.
Technnlng:.-' UMC 0.18um 1P&M CMOS
Core size 15x 1.5 mm*
Transistor/Gate Count 197,655
Power dissipation 52 mW
Max. frequency 314 MHz

Cn-chip memaory size 16KE (2KE data /3KEB instruction)

EKE

Pragram
Memony



