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Proposed Convolution Accelerator for Event Camera
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ot CIX|2 LDOo2| §HE ZYY M=22 72| LDOE &7HStCt. HNetE LDOE Ofg=
1 OTAS| Z3E transmission gate2 TJE soft quantizerE &AM TR =E HE5HL,
inverter 7|8t9| H{I{E E3A power transistors 7|AHLt IIHA EHE regulationdst

SISt



Error Amplifier Soft Quantizer | Inverter-Based Buffers Output Stage
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2024 VLS| Session 2 “Power at High Voltage and Current” OA|& 1) XtZ& CISPR25
T48 UEAF|= GaN-Buck? 2 EMI Y 7|ga A2 &4 MRE He= Gate
driver, 2) AEtEQ X7 SZI0| O|$t over-voltageE ZAA|Zl ATE-AEIE al
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AZAET MME Q3 QAL 7|8 ARAET MM (EB-XTC) 7|HES HESIQULC} |
El EfAIH = F il &EEX] X2 PAM-4 t@% W PAM-7 A2 HEEo
ShE

oA 2 | EZHA

>
O pe o A

rn
>
ot
=
e
=2
x
nz
0z
Ot
rir
o
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[
H1J
Hﬂ
[
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Ojo
mjo
=
N
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n
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~olBE ST #OIRE SAUT|ROHZ PHED, Txe A2AE3 Yoy

&5, RX= PAM-7 AZE CHA| PAM-4 HZ 2 S3HCH 2

7ol F2 7|0es ME =N A=AET dME HAMCH=E FOICE Ol 7|EQ
PAM-4 427t S2AEF0| UUHSICHE SHAE &%t MER E2E2E, PAM-4 1
SE PAM-7 A2 QAGSoZM AZAETE HAHE £ ULt LS SAMI|0A 5
7jo| £2l0|AZ O|RO0fTl tailless push-pull EZIO|HE ARSI Aso| T AdS
06 VppE =0 &% SNRS ZESIYUL, F=AMI|0|M A0 55 A 2FS S8 A=
28 2XIQULH £Y ANts, 56 Gb/s/pine| & £ 5 QX[SIHA AZAEIE B
oz MAHE 20| YSE|QCH EB-XTCE HEMS I A=2AEAT}F M| HAHEY
0, /M2 10M 03 UIel =E = i (horizontal eye opening)dt 67 mVel =% & J{gt

=

WL} ESH KOl PAM-7 Al A EB-XTC EHAlS {4 H
CHAE0E 274stn 2™ IZAET HAHe (e S8 ds2 |XIMCL

(vertical eye opening)S 7|

r

4 i
QKSEL'J.,‘_I Ot Clock Gun l 2, i

a25GHz CKIN@25GHz

H&SIILE 28nm CMOS 7|§§ IHE =AMT|=
2 7HX|= 80| 56 Gb/se| F& £ E X[R5HH, HELFZ(BER)O| 10
OI5tE HdstRUCE O] =417|= 7|E9| PAM-4 BHAI0f H|s| M3 ARTJF 3X| AOBHN
E 22 452 wAethh =20 MAIE 24= Z20|E(full-rate) WAlS X{EESIG,

gt O|ELt HEIOIE OFP|HNMEL O R2 © 2H|E FUCL 0= DFEQ
9

J
-

_,_
(@]
—
—
m

L— A
Fot7t 2445k, CDR| 23 AHIAHATZE XHOMX|HM JhsSiLE HHUES 2
H | 2IEFHEE ZO|7F ZOobY Hm7 2. @1, Ol F7tHel H

1
Jal
N

#1-4 O] =22 200-Gb/s PAM-4 $A7|E HQHSIH, 1.6-Vppd 5 A0 22 A7
2 7|52 12nm FinFET 7|=0|AM Foict @A & CHECH HOlH MEH 7to] n& H&
= flgt & S 7[=0] sz met, 7[E9| Sice 7|8t E2|X| E2O|H= =2 ©



H A9 CMOS ASICHte| 22hd ZHE 7t UCL O|F sHAsH7| fldol, Metel &
M7= CMOS 7|HHe 2 nEE AdE AY 4ty s 2EE =0|1 MY 284d
= /Ndetth $417|= eHIE CIX[E-0td 2 H2tI|(DAC) OF7|EINME AEiSHH, 8 C
X2 FFERQ} 25-GHz Quadrature 2=& AME%t0 1% O|O|EE X2[ott) HA 447
= & Aol 38 =2 FxE ALESIY XHE daATL, QCée 28 27FE dXl
S5ti, @F7E EHESIH FeEet ol ®EE 7tsdtA ok Aoz, 0 S47|=
3.32 p)/bite] TH 2EA 0.116 mm22| Y HYo=z =2 =3 LS HI5HH, 2%
sdE flet Hiojye MEH % HeE|2 ZEHA 0| Heleh £F8S MAISHT.
X XHE B
atelE 2hAtabg ciehd

p— o A= MELjstn

" N ® A1.20f : HBM, Chord Signaling, Information Theory

( v ® O|H 2 : spp098@snu.ac.kr

M e =IO|X| : https://sites.google.com/view/wschoi?pli=1
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Session 22 Wireline Circuits Il

“Wireline Circuits” 2= FH=Z THSO{T O VLSIS| 22 sessionO| M= & 58O =&
O] ZEE|ACE 58 F2H2 high-speed optical communicationg FHZ 1, 3H2
memory X pcie S0 0| PAM-4 TRxOf &35t St ZutE KAISHICEH Ol 2|70
M+ switching jitter compensation technique® &3l timing marging 749t 22-3H =

=0l CHoll & 2 ZUCk

L

r

# 22-3 & =22 equalizationdt EIHE YMSl= switching jittero] F=310, O|E
switching jitter compensation (SWJQ)E AMEd] BTS2 ZM timing marging 0.26U10{ Af
0.39UIMHA| =2l= HE-S M AISHACE.

[ vDD domain {0.75V) [] VDDQ domain (0.6V)

Synth.
Digital Synith.
TXPHY Digital

RX PHY

5GHz 3
PLL | =

........................................................................................................................................

i EDCunr “*-. Reppy[1:0) J .
- IN EDCuwir rl-:'\“ i-u_l out E ;
P Fomi[3:2) Ferm [1:0]-9 -’i [ At H>e—issT

H . x1
 Rermu[3:2] Fractionally-Spaced FFE

Edge Corrector Driver Unit

Capacitive EQ

[2& 1] M OSt= PAM-4 transceiver T+&

40

4 [

(38 1]

2 receiverd| %

=20 HCHSt= PAM-4 transceiverl| EAE HOFELCE 0|29 transmitter

8El edge corrector (EDC)7t =20IA X Qtst= Q% OFO|C|0{0|Ct,

rlo

d



O|= rising ¥ falling edge?l| delayES 7HEX O 2 4-bit control codeE O|23}0] control
g g edg y

s A

2b = A1, 0]Q| resolution2 4psO|H tuning range= 60psO|LCt.

Transmitter source-series termination (SST) driver X & 7|22 3}0, fractionally-
spaced feedforward equalization 3 capacitive peaking equalization2 O|- &3} QILCt. 0] 7| Af

EDC= main driver HOf| & %0 (pre-SWIC) rising/falling delayE =& L},

Receiver2 A|2t5t= workOAM Af20| H|etEl DQS-driven biasing amplifierS 0| &3+
CMOS level thermometer codeZ Y= AMZE SISt CHA| EDCE 510 0]2| timing

marging €2 ¥ (post-SWJC) thermometer-to-binary H&H2 AN deserialize = C}.

[1E 2]= H|etot= EDCE &% TXTHO M2l pre-SWIC R RXEHOIAM Q| post-SWICS| =
ME EOFELC Post-SWICE 0[O O™ workOA HQHE HE QUSD, Ol RxOA
bottomit topl| SWIE &0 F= 217t JUX|EL middlel| swi= £ 5 2UCE X 25t
= workOM&=, Y9 SWIE £0|7| /s, AH1t AL1T (thermometer-coded driver input)
9| falling (AH1) edge®t rising (AL1) edgeE Y2 E 7, level 30{A fallingSt= 3742
transitiont level 00 A risingSt= 37H2| transitiong Y& AO|LIA $HCE O] &4,
PAM-42| middle eyel| timing marginO| 12 20| H&= ZAXE Z7t5tA =L of2{gt
timing margin 7H4 23t= pre-SWIC shift7} 25 {1 & X|2 0.15U10| 42| shiftE &
HAIZ B2, top X bottom?| SWIO| F&Z FH E[0] O O] shift= AHEY = S

Ct.

-

- Post-SW.JC only [1] ~-- . Pre/POSt-SWJC -wvrrvoe- .

o
oo

Atpre=0UI Atpre=0.2U1 O SWmie SWiopising p
Y Y éo_f =2 SWopmot == SWhot faliing
A X \ °
=
i 0.6
=T
L, X 3 o5
P
Aus ® 4
- t
Level3 isi Leve
evel 35%_ESWJWE‘?SIITQ 29% SWJmp,ns‘ng % 0.3
51.2% ¢—+=—=>1SWJtop | 55.4%* :SWJm,, 02 i - .
| 0 005 01 015 0.2 025 03 035 0.4

Level 2 Level 2

Pre-SWJC shift (Atpre) [Ul]
35% ———SWJmid . SWmid

o
o

wia Pre-SWJC SWnidx SWopmot.x

Leveld Leval1 5,
. . o | _ [ g 0.7 wPreswic =0 = SWdnid e == SWiopmot
51.2% #——¥ SWJpor | I94% LSWibot! &
35% ! s 3 0.64
Levalol . SWdbotfaling: | Le SWJbotfaliing | O
ﬂlpnit;?.ZSUI Atpost=0. *}UI é 0.5
Yht A_. A & 04
= SWliop rx : == SWtop,rx @ J:
YM1 : : : — 03 -0-0-o-0O-O THi ’
#=+SWJmid,rx == SWmiciyrx % 0.2 |5 WOF
Yu | “0 01 02 03 04 05 06

W T eSWin Post-SWJC shift (Atpost) [Ul]




[22 2] M2tSh= Pre/Post SWIC

1.6

m Conventional
1.4| 4 Proposed

1.2

1.0

0.8

0.6

Norm. output common voltage

0.4 —
04 06 08 1.0 12 14 16
Norm. amplifier gain

[1& 3] X2stE DQS-driven biasing % 0]9| =1t

[13 3]2 XM2tSHE workO|AM AR SH DQS-driven biasing % 0|9 21HE EO{ELt X
OFSt= worke differential clock®] common-mode ™ 0| 72| HigISIX| U=Cte HS
‘dsta, ol

287310, & clock? common modeE 830 S2D amplifier| biasE A
£ single-ended lanel| S2DO| &YStA AHESHO Zb amplifier?| biasE A7E5HRULE.

o|2{st HAlS E8f, 2t 2D biase [12 3]0 LEZKXH variation0| ZO{EH EICh

[13 4= 20Gb/sOlA ==l RX eye@t bathtub curveE 2 O0{FELE MK RX eyeES A
28,  Hotste  swicEZ Q8 RX  eye  width7t  0.33U1/0.34U1/0.34U10{ A
0.42U1/043UI1041UIZ B7Igt AS =g 5= A0, bathtub curveliX= H|CHSt=
pre/post SWICZ} 107'2 O|5t2| BERO|A] EFO|Y DOFEIZ 0.31U1/0.26UI01 A 0.4U1/0.39UI12

szol M7l AE =g & Ut

= - =



Blue: Pre/Post-SW.JC

Black: SWJC off Red: Post-SWJC onl

= =
5] 2z e i
(7] "y
K & ] 02 03 04 05
£ E Unit Interval (Ul)
= = - SWJC off <-Post-SWJC on -+ Pre/Post-SWJC on
s £ 510 ]
= = m |
2 104 5
& 104 ;
5 10 i
W qg-10 |
20Ghis | : @IE- & 4012 |
et ] o S ol 0504030201 0 01 02 0.3 04 05
0.5Ul (1ps/step) 0.5Ul (1ps/step) Unit Interval (Ul)
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Session 14 Very High-speed Wireline

“Very High-speed Wireline” O|2t= FHZ ZHSO0{Tl O VLSIQ| 14 sessiondM= &
5HEO| =20 HEE|QCH 5H T 3HS| =22 die-to-die (D2D) extremely short-reach
(XSR) serial interface® FX 2 5t1, 2H2 high-speed optical communicationg FX 2

A7 ZNE MAISHACE Ol 2|70 AM = 9um pitch 3D packageE AMEdH O =2 ©

MEh data rate2 EE%H 14-1H =20 CHol &mEZICt

e
Logic to SRAM (2-ticrs)
Face-to-Face (F2F)
Logi= (@
symeatie i i L
¥ n—— Laogic Die A a Bord -5 =] -8
_— U o SRAS
© Bata st hanne | (DCH) liigter
Cluste Scalable P /ﬁ!7l LT SR TEW —
— CPUor SRAM TR TR PALET, Tl ca
Comrhon-Block (CB) e o 5 5 flasslt
Y + Pic

Lagic to SRAM to SRAM {3-tiers)
Face-to-Back (F2B)

Logiz (B

Frant-Sida Bond |- =F: 88
Band TEv l“. T sramE
Scatabie Bsch-swem
AM Band =
bump
PIG

(3 1] (&%) scalable D2D = with 3D stacking, (2 %) 3D stacking= /2 bond/TSV #+&



= =&

rlo

5nm S3H2 2 KZE CPU (logic) die?t 6nm SE2Z A ZHEl SRAM dies
9um pitch& 7tX|= bond®t through-silicon-via (TSV)& O|&3}0 3D stacking o0 =2
interconnect densityE E-dotl THE OO|EH ME &= SO2te D2D interfaceE
Ml etotCt,

[ 112 =20A X2t scalable$t D2D #&2F 0|& 2%t 3D stacking *+E2E £
Lt Mot RO 2 dies @I/0F2H0| 2f2f bondZt ®IX[5H0] 3D stacking2 &%t
AZO| JtsstA Elof U1, [A8 1] LEZED} ZH0| face-to-face (F2F)E HZAL| ALY,
face-to-back (F2B)E2 HZE|D, F2BE HZAEZ F2+& facelt back 742 HAZE2 TSVE
gt

ek

| TEY  seaas 1 TEW ATALK et

HONG Bond_XTALK e

TITITITITIT T S T L N S S 1
W MW A R 2 4 6 B 1012 14 16 18 20 22 24 28 28 30
treq, GHz

SAFFS

[3 2] (%l) Bond/TSV loss & crosstalk, (Ot2ff) PAM-4 driver & Receiver sense-amp FF (SAFF)

[O23 2]= bond % TSVO| loss®@t crosstalk ()2t PAM-4 driverdt receiverOf 20|&=
strongarm latch 7|8t flip-flop (SAFF)E EO{FLCt Driver®| 42, cascode device 810|
compactStH EASE7| {8 calibration2 driving MOSFET gate side2 =711, SAFFE R
o o

2 referencePE =2 referenceZtX|2] YUH levelo| CHE3H7| ?ISH p-type H n-type

stage/t HEZ O|R0T #=F AESHALE



bCH DCH Ha‘ta Channel) H DCH
[ | TX Sub-Channel[3:0]
Latency: 0.625ns THIZL:0] »

1 e I B || m_oagrso)
> r ﬂg Pres

- Latancy: 1.25ns
b H — — R_Daf79:0]
g sl s

—E@

SoC

CLK=1GHz, e RX_DOS_tfe
H 50 —

stz ot —— | eom

| sosw_og

) [t sweponsom * >
1| %28 = {Doroieg ADALL VREF
 y———— - tr) | | Generster CB (Common Block)

[22 3] data channel (DCH) % common block (CB) 7=

[O& 312 M tSt= data channel (DCH) S common block (CB)2| +&E EOZCt A|

Ot5t= DCHE RXOIAM 90% phase shift® M&Sh= DLLE &dll dataE centerOj A
sampling & == A st TXO M= TXFIFO Ci4l deskew DLLEZ O|83+0| SoCO|Al DCH
X2 data MEHE 7|2t = UA AL

LESH HMHSt= workO[ M= ‘repair logic” & Mt defect’t U= bond7t WZH 8%
0] bondE E£3dt= laneS redundant lane 2 3|8 4= UA 810 5L clusterdf] Y=

107H2| lanel| CH$t defectE 2| 4= UA $tCt.

125ps

- 24.6Gb/s &

THjz27%

t $E2EE2S o= =
=a

[Hjd2%

5.86mV/step

[ 10°
|:| 10
[Jro™

SUDF"Y (v)
1: 25%; 2: 50%; 3: 75%; 4: 100%

1.95ps/step

[O8 4] 5™ E shmoo plot & PAM-4 eye contour plot

[18 4= ZHEE shmoo plot ¥ PAM-4 eyeE EO{FLL shmoo plot2 active laneO|
o

25%~100% & UH2| supplydi| [HE data rateg E O FLE PAM-4 eye plot2 built-in self-



test circuit= &S5 high/middle/low IfHS MAES| Q75 FHEoH 422, 10-12 BER
7|Z22 125ps8| 34%/33%/39%2| eye width@}, 250mVe| 37%/42%/23%2| eye height

= BEALCt
| 2tSt= worke, data rateg =0|7| {Ist £
5

9um9| OtF &2 pitchE 7HX|= bondE E3%t

2= SHACtD 2o0e + AL

S5t circuit technique® AME37| ECHE,
3

D stackingg & HAEY data &

fot

X R

ol 7| X} At

e & K KAIST H7|SIHASSat gAY
® QILEO0} : Display Driver IC, Readout IC

e O| O & :limkw@kaist.ackr

® =10|X| : https://ICdesignlab.net
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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

0z A
ol oM mL T
mo mjo mjo Mo

(LS P il

>

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

Neural Network Engine 48 9

e * TR
Weight / Scales
w FE Done

Input
Router

144

Output -
Quantizer 22

“[Processing I
g

Element

DW Conv

0.8kB Latch MEM
(Activation)

Shortcut
Buffer

{(LSB 4b )



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

: shin6223 @kaist.ac.kr

. https://msicl kaist.ac.kr
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Session 26 Analog Techniques Il

O|&H VLSI 20242| Session 262 Analog Techniques 2= FHZ & 4HO| =20| LEL|A

Ct. 2% ML} crystal oscillator 22 CHel OF2 21 2|20 B E =20 27HEACH

YA HRY IYZE P TN
g 320N qubite| controlE sl
M2 2 qubit HIES HO{E o

#26-1 O] =22 IntelfAM HZES =Eo=Z2

Demultiplexer®| Z=TE =F Z

JHE QI DC biaset M O{7t

Hidl 2 =O0|= EX7F gle = ALt
1

Mst7| 8l qubitdt 22 mKAE
=]

o
n
N
rH
02
al

= ALt 2 ==20M= oj2fet THEE i
&&= Demultiplexerg M Qtstal UCE & 1
M 2 = Ax 7I1E Mo A0 =2l StLte] DC MY ¥ Tte =z Z|Of 6472
qubit HIEZ XMoig == AL qubit Bt Z2 PCBO| S&&/0f S&SH7|0| o|= Ed
N
2N

CC

R -

rot
ot
>
Rl
u

300K *No=Ngser +Ngq 300 K 0C
mm < Bias
300 K T

or
Control %Jfgr)—_'
10 mK Jrlogg(Ng) T

v LT L | o
1 ﬁaiﬂi,.;:l 1 Ui ﬁlilt'_.ﬂ' ] m :[ﬂ_.JJ |
L BRI LIERIL IllﬁHﬁl

Conventional Control 4 K Control \ Proposed Control J
[A.J. Weinstein et al., Nature (2023)] [J. Park et al., IEEE JSSC (2021)]

[2& 1] 26-10A X 2tSH= Qubit device control A 8 H|

DC
€ Bias

L 4K

4K

10 mK




#26-3 O] =22 ETH ZurichO| M ZEHS =222 HF & = HFo| Ji6iX|= Y2
2LEHEZ & % = Bridge-to-Digital converter0f ZHHE =& |2 HLjof
HYE7] Eo M¥E ARE EO0|l&= A0l Q% 202l0|Ct O =22 & 20|M =
2 QUSX Wheatstone Bridge Cii4l RC bridgeE O|&83l0] MHARE EY 5+ AU
O|F &3l 7I& == OiH| 7Y Ol FoME &2 = UM

- - =

= T M El’-

RC Settling  SPA Infections 32 16 a1 "
1632 cells - 8,32 | 3420° Y801 . - Comparisons wit.c 12?:-;; G:ﬂfd JE?:? ,,:;5:0—{
Ve T Y 2018 2022 2007 2020 2022 Th eock
Clunit cell’ ! (1] (4] (3 [2] (51
(x32) ) Technology 180nm 180nm 180nm 160nm 180nm 22nm FDSOL
|+ Inject Area [mm?] 17 0.1 R 17 28 0.07
s dps Bus S Ve Configuraticn WhE Whe wihe Whe HB RC Bridge
- £ of sansor alements 4 4 4 4 2 i
7 ) Sensor Resistance [kQ] [ 5 1 MR 3.2 0.5
- b |- Dec. Excitation Viokage 3.6 1.2 1.8 36 18 0.8
R +BR Vi : P oo Sampling Rate | akHz | akHz | k2 125 Mz 208 Hz 10kHz
vy M Er + - ! W 25 11 246 8.52 1 1.38
® o, | T ic_ I Viops J— Inject ) - 1 8 PRS- T T ... ... i .
T ! Vem TNV, | L Doutfhe  Energy/co 2500 1100 246000 | 68100 138
R v F V, o 1 f x .
. Vien S i Viopn Control Logic Res. Range [dR/R, 4.1 | _°a | W | NR LG 3 1 : 0
! }LL_[_E'.— 15 | SHR [dB] | 492 | s28 | 602 67.2 60.1 55.3
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