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= NOT(AND(NAND(x1, x2), OR(x1, x2)))
— NAND(NAND(x1, x2), OR(x1, x2)) (1)
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L=@(x) | /(1+exp(-x));
W1 =[-4,-4;4,4];

Bl =[6;-2];
W2 =[-4, -4];
B2 =6;

=[0,0;0,1;1,0; 1, 1]
N =L(WI1*X+B1);

XNOR = round(L(W2*N+B2))
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import numpy as np
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T =np.int8 # np.intl6, np.int32, np.int64

= lambda x: 1/ (I + np.exp(-x))

W1 = np.array([[-4, -4], [4, 4]], dtype=T)
B1 = np.array([[6], [-2]], dtype=T)

W2 = np.array([[-4, -4]], dtype=T)

B2 =T(6)

X =np.array([[0, 0, 1, 1], [0, 1, 0, 1]], dtype=T)
N=L(WI @X +Bl)

XNOR = np.int32(np.round(L(W2 @ N + B2)))

print("X:")
print(X)

print("XNOR:\n", XNOR)
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#include <stdio.h>

typedef signed int T;

T s(T x) { return x > 0; }

int main() {
T WI[2][2] = {{-4,-4},{4,4}};
T B1[2] = {6,-2};
T W2[2] = {-4,-4};

TB2=6;

X[4][2] = {10,0},{0,13,{1,05,{1,1}};

for(int i=03i<d;i++) {
TN[2] = {0};
for(int j=0;j<2;j++) {

N[j]=s(WI[j][0]*X[i][0]

+ WIGIXA]] + B[]
§
T out = s(W2[0]*N[0] + W2[1]*N[1] + B2);
printf("%d ", out);

¥

printf("\n");

int total_size =
sizeof(W1)+sizeof(B1)+sizeof(W2)+sizeof(B2);

printf("Total weights size: %d bytes\n",
total_size);

}
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#include <stdio.h>

#ifndef BW
#define BW 4

#endif
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typedef struct __ attribute  ((__packed )) {
signed int wl 1:BW, w12:BW, w21:BW, w22:BW,

signed int bl:BW, b2:BW, w2 1:BW, w2 2:BW,
b3:BW;

b W4,

int s(int x) { return x > 0; }

int xnor(W4 W, int x1, int x2) {
W4 N;
N.wll =s(W.wll*x1 + W.wl12*x2 + W.bl);
N.w2l =s(W.w21*x1 + W.w22*x2 + W.b2);

return s(W.w2_1*N.wll + W.w2 2*N.w21 + W.b3);

int main() {
W4 W = {-4,-44/4,6,-2,-4,-4,6};

int X[4][2] = {{0,0},{0,1},{1,0},{1.1}};

for(int i=0;i<4;i++)

printf("%d ", xnor(W, X[i][0],X[i][1]));

printf("\n Packed weights W4 size: %zu bytes
(BW=%d bits)\n", sizeof(W), BW);

¥ 3. Bit-field ¢} Structure packing & ©]&3% XNOR
sebr g A3 A3

BW  Packed W4 size XNOR Output Notes

8 bits 9 Bytes 1001 Pass
7 bits 8 Bytes 1001 Pass
6 bits 7 Bytes 1001 Pass
5bits 6 Bytes 1001 Pass
4 bits 5 Bytes 1001 Pass
3 bits 4 Bytes 0000 Fail
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BF16(CNN, NLP)
Intel NPU | PC, A5 INTS, FP16
Hailo-8 PC, 21 &k, SBC | 4,8,16-bits
Rockehip | o 10) SBe | INT4INTS.INT16.FP16
NPU
V.28
XNOR Al°]E F#7]9F CNN 2] 8 A2t 3}AH S
B a0l AL S W 9] a4 Qltkel A Q4 S
SholeholaL, FHE A2 HE AT LAS Eopo
We] b Fol A R ALSG L E 349
A% zwe] wgol Hrt AL Felste] XNOR
2270 Wue AERE Zolt TUL A
Qlolst 71 o 2 sel sl
V. =9
PyTorch 5O = 8t53gh AA| Al 2o HolHEY &

1
“ = —1—
WAse el A gHe Fola WY A mNE

SR Qe F5o] B Aot

A1 73

1] g+Fo] 8A197]. 2020. A= Hj¢-E= HF.
Aot A g

[2] ZE1 5. 2025. 279 3. A 4 &, AR, A&
131 2743 E.2016. 83 AAS. vt o], A&

[4] Abul Sarwar. 1997. CMOS Power Consumption and
Cpa Calculation. Texas Instruments

[S] Mark Horowitz, 2014. Computing's Energy Prob-
lem(and what we can do about it). ISSCC 2014

[6] AMD. Ryzen AI Software 1.6.1 documentation.
https://ryzenai.docs.amd.com/en/latest/relnotes.html

[7] Intel. Intel Neural Processing Unit(Intel NPU).
https://edc.intel.com/content/www/us/en/design/prod-
ucts/platforms/details/arrow-lake-s/core-ultra-200s-se-
ries-processors-datasheet-volume-1-of-2/intel-neural-
processing-unit-intel-npu/

[8] Hailo. 2024. Hailo Dataflow Compiler User Guide Re-
lease 3.27.0

[9] Rockchip. 2023. Rockchip RK3588 Datasheet


https://ryzenai.docs.amd.com/en/latest/relnotes.html
https://edc.intel.com/content/www/us/en/design/products/platforms/details/arrow-lake-s/core-ultra-200s-series-processors-datasheet-volume-1-of-2/intel-neural-processing-unit-intel-npu/
https://edc.intel.com/content/www/us/en/design/products/platforms/details/arrow-lake-s/core-ultra-200s-series-processors-datasheet-volume-1-of-2/intel-neural-processing-unit-intel-npu/
https://edc.intel.com/content/www/us/en/design/products/platforms/details/arrow-lake-s/core-ultra-200s-series-processors-datasheet-volume-1-of-2/intel-neural-processing-unit-intel-npu/
https://edc.intel.com/content/www/us/en/design/products/platforms/details/arrow-lake-s/core-ultra-200s-series-processors-datasheet-volume-1-of-2/intel-neural-processing-unit-intel-npu/

