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Spiking Neural Networks

LIF Neuron Spike Counter

Different take on Neural Networks
Uses alternative number formats
— Networks with memory

Mstsng / L Implement and investigate!

Input Layer Compressive Sensing Learning Layer Decision Layer
Layer

Posits: Beating IEEE 754 floating point?
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Different encoding of floating point values
More accurate?

More efficient?

Implement and find out!
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Modern Hardware Description Languages

23 class Memory(prog: String, size: Int) extends Module {
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24 val 10 = I0(new Bundle {
25 val rdAddr = Input(UInt(9.wW)) Py 1
25 || e rapadr - Inputiuiat(e.m), Develop hardware like software!
27 val wrEna = Input(Bool() .

28 val wrbata = Tnput(UInt(8.4)) * Follow a functional approach

29 val wrAddr = Input(UInt(9.W))

30 }) . .

a1 * Interesting ideas welcome

32 val regPC = RegInit(0.U(8.W))

33 val rdAddrReg = RegInit(0.U(9.W))

34 rdAddrReqg := 1o0.rdAddr

35 memory :: forall dom n. (HiddenClockResetEnable dom, KnownNat n) =>

36 val program = VecInit(Assembler.getProgram(prog).map( .U)) Vec n Word ->
37 val instr = program(rdAddrReg(7, 0)) Signal dom (ReadAddress, Maybe (WriteAddress, Word)) ->

38 Signal dom Word

39 /* Chisel 2 val mem = Mem(UInt(width = 8), 256, seqRead = true) */ g memory instructions memCtrl = mux readFromROM programROMOutput memoryOutput
40 val mem = Mem(size, UInt(8.W)) where

41 val data = mem(rdAddrReg(7, 0)) (addr,writeCtrl) unbundle memCtrl

42 when(io.wrEna) { programROMOutput = programROM actualAddress

43 mem(io.wrAddr) := 1o.wrData memoryOQutput = lipsiRAM actualAddress writeCtrl

44 } programROM = rom instructions

45 lipsiRAM = blockRamPow2 (replicate d256 0)

46 // Output MUX for now readFromROM = testBit <%$> addr <*> 8 -- 0 1s LSB, 8 1s MSB

47 lo.rdData := Mux(rdAddrReg(8), data, instr) actualAddress = fmap truncateB addr :: Signal dom Word
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SNN figure taken from "CompSNN: A lightweight spiking neural network based on spatiotemporally compressive spike features" by Wang et al.
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