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1- Digital interface 7 - Ground electrode F
2-1/0 Pads 8 - Reference electrode
3- Voltage CH's. 9 - Island [
~—|4- Z/Stim block. 10 - Bridge
| 5- References 11 - Electrodes
;|6 - Electrode array 12 - Perforations

2D MEAs:
Superficial interfacing

3D MEAs:
Cell tissue damage

@ Active mesh MEAs:
7o Multimodal

il On-mesh multiplexing

Passive mesh MEAs:  Fully scalable )
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No tissue damage
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24.5 % 45.2 GHz B ANFHR1IEAEZS -+ FRIFITE B 5 52180 I R 1l - T &
77 32.83 fsrms £1E)#10.037 mm2 (%0 0E7 , (Z7 % C19-1)

MR ER T T BA R AR IS w B AR 8 F A SHE R AIREHES (ILCM) < LC
RIS ARV IR 2 2R RS PR L [EIREET - [RIRF IR AR R e s B 1 [ R 20K
AR B AL FEER © Al 2= o BE R AR R gy > BRIV ER AR - ARV RS ER A
28nm CMOS iz » 10, i 5 0.037 mm? » BJEIH 24.5 & 45.23 GHz (i L 4E%
#ilE - 1F 39.5 GHz I HI{569 RMS £i#)% 32.83 fs -

Reconfigurable wideband ILFM [6]

. 4t-order 4-ord ;
4-5.86 il © Low phase noise

_?_ i XFMR T XFMR
+ e
5% 3 15T, S @ Small multi-ratio (<8)
""E @' § ""[: @l ;@ Require wide input 32% igh i
Ve tma e tes c quire wide input range (32%) and high input
_I Exsm_,LFM, H I ILfiter T 224- power (8dBm)

4.6 @) Large area (0.22mm?)

Time-alignment wideband ILCM [7]
© Small area (no inductor due to 5nm technology)
@ Single node injection - Narrow loop
bandwidth (30MHz) & RO poor phase noise
-> high jitter (>200fs)
@ Large Kva=> poor VDD noise rejection

Proposed differential-time-alignment wideband ILCM

© High multi-ratio with sub-integer mode
-> narrow input range (5.84%)
© Differential injection - large loop bandwidth
© Compact LC-assisted dual-mode RO with
edge-combining doubler < small area,
low phase noise & jitter (~40fs)

P AR E MRS ER SRR e AT R AR E ABRE (B0 Es (ILFM) ~ BEERNE AR IR &S
(RO) Feisiyim g LC HhE Y AN T 2 I A % AR 2 A S -

sCiRARRT - FE - ERRANAE

"3nm FinFET 563kbit 35.5Mbit/mm2 &% SRAM - A7 3.89pJ/ 771 5 55X R
27.5uW/Mbit BRI IR (7 X C4-1)

TSMC BN T PR AR g XDR AU AT B SR > AR TTEhE AR & &
(HD) 6T SRAM - FE#EES A WL (DeWL) Ffffid i fF T 85 ABEEh s (WDRV) fH#Y
PR > 1 AR RS (1-CLM) B e E (NOP) SHEIRAR BL T8
FEEE RS AKIERIIFE - 3nm FIinFET HIELSE F (VAR 17% » fHRERD 10% -



Venp domain - & V., domain Conventional Proposed
Single Rail_Interface Dual-Rail Lldatzbin || asidotebn
FTTTUITUTT WL 3nm FinFET
] P ' Bitcell High density 6T (1-1-1)
' V2 " PG1 PU2  PD2
(e R Macro 7 0.563 Mbit
' T Highest metal M6
ICTRL 4o ! EcTﬂL w Ll L0 PGz " 1.689 Mbit 5.067 Mbit
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