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Motivation:

* Assume we have designed an FPGA accelerator, e€.g. using sensible arithmetic approximation

» Research Question: Can | reduce the supply voltage and overclock to reduce power and
improve the energy efficiency?
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Software infrastructure

Approximate Datapath frequency
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Error Recording

Case No. Patterns (64 Bits) LI
cl 0x00000000 / OXFFFFFFFF | e ;:8‘2‘;;" - - " , ;«;‘n """"""
c2 OxFEFF0000 / 0x0000FFFF q) Ll 2 II I I | 9 I I
c3 0xFFOOFF0O0 / 0x00FFOOFF G) STBRERRENRRRRITETUIoN oo oo TN PEBRENEAIRRRREREEOTOn oo onT oo

Bit Position Bit Position

c4 0xFOFOFOFO / 0x0FOFOFOF m > 399M HZ 0_27,‘HHHHWH":“““"’"“, T W e e
c5 0x33333333 / 0xCCCCCcCceC B L() = SENENARAE Ilul[ Fort 1 III 0 I I
c6 0x55555555 / 0XAAAAAAAA S o0 S osiion T i posiion

Power & energy v.s. bit error rate against voltage & frequency Conclusions:
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device and location dependent
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