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Designing RISC-V Extensions Example: FFT Example: SHA256 Example: Keyword Spotting
e SDX instructions accelerating * Compute a hash of a message, using bitwise e Small-sized Neural Network (3.3M MACs)

* nML models of Trv family are shipped — Complex fixed-point sdx1 rd,rsi,rs2 AND/OR/XOR, shift, add - SDX architecture feature: packed SIMD
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— Fractional data types
— Complex numbers: 16/16 — 32-bit register
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* Leverage Compiler-in-the-Loop &
Synthesis-in-the-Loop methodologies

* Option 1: Simple Datapath eXtensions
(SDX)

e Speedup:

— Acceleration through specialization 3.8x 12.6x
of scalar RISC-V core * Area increase:  Area increase: ﬁ Ty ¢ Areaincrease:
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— Trv32p3sdx is an nML model of
RISC-V with predefined extension

stubs in the custom-2 opcode space Example: “Tmoby” ASIP for acceleration of MobileNet v3
— User adds behavior of the stubs in « Acceleration of SW kernels e VLIW extension of Trv32p3: 90-bit instruction word, 4-way ILP
bit-accurate C code Conv_2D (pointwise), Depthwise Conv_2D, — Scalar slot: Trv32p3 — 2 vector load/store slots:
Add, Average_Pool_2D, Softmax — Vector arithmetic slot: VM = features, WM = weights * Speedup:
SIMD64, MAC 8x8—32 Vector addressing 360x

* Option 2: Large-scale Trv extensions

— Acceleration through instruction-
level parallelism, SIMD, and/or
specialization

— By direct editing of any Trv model
— Typically results in VLIW architecture é
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Take-Aways More info

* Designing your own RISC-V architecture with application-specific extensions yields product differentiation and * WWW.SYnopsys.com/asip
superior PPA, while maintaining flexibility and eco-system compatibility e asip_info@synopsys.com

* ASIP Designer is the industry-leading processor design tool, taking the risk out of your RISC-V design optimization * Contact authors: see above
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