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#25-1 2 =F0 A= 10-keyword end-to-end keyword spotting system(KWS) &4 Q14
A AEIS K| OHSICEH Analog Front End(AFE) M= &2 SNRI} X409 MHADE IBHA
passive averaging SAR ADCE Z&3ULCt. KWS2| accuracy= AFE2| linearity 2 Ch= SNROj|
ol AFE|7| R0, CDACOHIA oversamplingdt™A ADCE original frequency2 &
SI=& 310, passive averaging= & SNR=2 ZHMBtCt 2HA A sampling switchE
Mo BEF 7 OF, =XEe2 s YACE coupling effectE HAAIZ7|1D, &2
capacitorAb&0| 7hs#| $HCE Conventional ADCO|l H| 8 AFE SNRS 3dB, KWS accuracy
£ 0.9% 7HM3UCt Digital Back END(DBE)O| A= AFEOIA M=l 256 sampleO| FEZ2 T2
Z|0] M Mel-Frequency Cepstral Coefficients featuresE Z=&3t11, Neural network engine2|
memory blockOAl K2|EICt O|Uf IBBE &30 KWS algorithma F=#3iCt 2 =2
M =1,3,58M IBBOA] AFEE|E 9x1 depthwise convolution layers 7t stride-2 74
AFESH| =20, M2 2F%0[ HEICL O|F diZ5t7| fI8HA irregular 27

ol 2™ framellCt ME|E|l= BB +E 7I'HAE2= X750, memory X
baselineCiiH| 25%ZfAA|ZALCE Sign-exponent-only layer fusionO|A= convolutionZ} FC
layerOll FP4, BN layerOfl FP6 format= Ar&2tCH LEEE QI Jayer fusiondA= d& XStE
qetgt £ UX|T HOtEl "HE signdt exponentE BN weightOff Ztsi A
overheadE EO|HAM accuracy MSIE E|AZSICE scale ZFELE 2 ¢S HUGHL,
2 US2 U2 NM2|RUCE o|2{Tt AFEQI DBEE &34l end-to-end KWSOIA 5.6uwW
2H|SEA, CHE 10-keywords KWSQt H| WM =2 F== & 21, 298] =2 power
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HIE ZAIMCE KWSZI mobileZO|LE AIH|MQL 20| [oTEAIE &E8st=0 U0, O|z{st
RS2 & AN 7] 2O, kWSS MHAReL M= 0f2 5L2817(0f, o|et &
2 417t 2840| =Lt MZ=ICt
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#25-2 ZHY Sl Qo2& OfEF2|AHO|Me| &0 mef MY SE0| 2%t 2+
Aol E|RULCE Flip-flop2 ASIC designOlA Z7[Z=H Q1 sequential element®Z, ASIC2| TX|
MOl 20% O|&2 AHX|St QUCL Flip-flipe & ARE F0[7] gt &t static
operation, contention-free transitions, minimize clock power?t =0, 0| s O|H 0
ACFF, TCFF, 26TSPC, REFF St Z2 flip-flopQl #Z=7t XM Qt=|RACt. X3 ACFFRt TCFF
TZ£ contention?| EXE vyield issueZt YMSHH, 26TSPCRt REFF &£ diffusion
breaks (DB)E Q% area penaltyES 12{StX| UAUCE MEtM 2 =F2 path-sharingat
minimal DBsE &9l compact areaE 7X|M, true single-phase clock (TSPC), conditional
capture (CC), contention-free (CF) +ZX& S¢&%t flip-flop= X QtstCt,

X 2tet low-power conditional capture flip-flop (LCFF) TtZ=+& 7|&29| transmission gate
£ 0|83t flip-flopO| Ot bubble pushingE &3l static CMOS flip-flipg T315t0{ StLt
9| clock phaseft At&dst= TSPC #+EE 2MSHGICt =3 flip-flop W master?t slave
latchOl ZX§5t= complementary inputs& O|&%t CC +22 MTFH2 =2 F%0| 755t
L& SIQULCE DMK 2, contention-freeE {8 22 polarityE 7HE! circuitE mergedt
AN R drain/source TEE AZAAZLOEN DBE X AZSHRULCEH HQHst XL 0|8
St path-sharing2 ol flip-flipQ TR count?t DBE Z t.

2 =&0M= TSPC CC, CF #+Z& % TR DBl ALE stoto] 7|1Z0| A etet flip-
flopSdt HlWSto HAHD MY ZMOM FE|5iCt= AE EOF1D UCL Post-layout
simulation Z1t0i| 2™, M etot LCFF &= 7|E2| FFEELE 7% ~ 24% HZHO| Zfot.
EESH conventional transmission gate flip-flop (TGFF)QF B3 M, MA Mn &4 H
Ho| HaHo=z ZZ} 63%, 26% =UCt= ZAutE EOF10 QUCE 2|1 Yield test H
race immunity testE {3l 7nm FinFET Samsung test chipg O|&% Zut, LCFF= 0.33Ve)
ZA LN HHHo2 FESH D, path sharing2E QI8 PVT variation0f| insensitive

St race immunityE 20 F10 ULCEH

mo p> E
B
P> o

L

per

B

NET1N

NET2




AP B

: KAIST H7| ST XS <tar ALY
: High Speed ADC

: shin6223 @kaist.ac.kr

. https://msicl kaist.ac.kr

- — o



