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SAVE THE DAIE

Elektra Awards 2023 is returning to Grosvenor House, Park Lane London
on Wednesday 29 November. Mark the date in your diary and stay tuned
for more information.

( )./ 29 November 20
Grosvenor House Hotel London

sroughtoyouby El@ctronicsWeekly

J



https://www.imecitf.com/2023/semicon-usa
https://www.elektraawards.co.uk/elektraawards2023/en/page/home

904'31-2+ ):)287

7TIRWSVW 'SRZIVKI
=N Sensors YRI
Converge :

7TERXE '"PEVE "% 97%

7)1-'32 ;)78
SEMICON YR

1YRMGL +IVQER]

0%7)6 ;SVPH SJ 4,3832-'7

iPHOTONICS® - YRI
1YRMGL +IVQER]

-8 7TIQMGSR 97%

IT Semicon .YP]
it 7TERXE 'PEVE "% 97%

CIOE I7-I3T)XIQFIV

PEIES  7LIRALIR 'LMRE

TSI &5,

hdihdihd  Conference & Exhibition ZJERXE 'PEVE '% 97%

4LSXSRMGW
2SZIQFIV
1YRMGL +IVQER]

2SZIQFIV
OSRHSR 9/

—Plc )4-' 8IGLRSPSK] 1IIXMRK SR 1MGVSIPI

;"3) IEEE ))) +PSFEP 'SQQYRMGEXMSRW 'SRJIV
(/GLOBECOM" (IGIQFIV

IYEPE OYQTYV 1EPE]J]WME

_ IPIGXVSRMGE
%eleotromca 2SZIQFIV
1YRMGL +IVQER]


https://www.sensorsconverge.com/
https://electronica.de/en/trade-fair/
https://pcbwest.com/
https://globecom2023.ieee-globecom.org/
https://epic-assoc.com/events/epic-technology-meeting-on-microelectronics-photonics-two-sides-of-one-coin-2023/
https://world-of-photonics.com/en/
https://www.semiconwest.org/
https://electronica.de/en/
https://www.cioe.cn/en/
https://www.elektraawards.co.uk/elektraawards2023/en/page/home
https://www.imecitf.com/2023/semicon-usa

‘Y% 01 XM HIWI\/IKRIH XL XVERWI\/IVSRSI\WR[MD

MX MW QERYJEGXYVIH SR

TVSGIWWIW

/TEQM 3YOEWWM

QQ [EINWW®P[M

/[IRMSV 7TGMIRXMW X

(MVIGXMSR HI PE VIGLIVGLI XIGLRSPSKMUYI (68

') %401 X M

8LI LYQER FVEMR MW F] JE
GSQTYXMRK W]WXIQ [LMG
WYVTVMWMRK EW MX MW X
JIEVW SJ IZSPYXMSR 8LI F
ZEVMSYW X]TIW SJ GIPPW
JYRGXMSREP YRMX MW E R
RIYVSRW EVI VIWTSRWMFP
EREP]"MRK WMKREPW XLE?
IQSXMSRW QIQSVMIW QS:
ERH JIIPMRKW XLIWI EVI X
YW LYQERW % LYQER FVE]
ETTVS\MQEXIP] zz RIYVSF
XLIQ MW QEHI YT SJ E GIPI
WSQE ER E\SR ERH QYPXI
%\SR GEVVMIW MRJSVQE X\
NYRGXMSR [LIVI MX MW G!
SJ SXLIV RIYVSRW 8LI MR
E WIRETWI ERH XLI WXVIR
W]RETXMG [IMKLX HIGMHI
WXVIRKXL FIX[IIR X[S RIYV
FI EPXIVIH F] RIYVEP EGXNM
MW ORS[R EW W]RETXMG T
FIPMIZIH XS FI XLl FEGOFS
PIEVRMRK EFMPMX]

8LI GLIQMGEP W]JRETWI FIX][I
RIYVSRW MW MPPYWXVEXIH |
WIRETWIW MRJIJSVQEXMSR X\
RIYVSR XS ERSXLIV SGGYVW
VIPIEWI SJ RIYVSXVERWQMX.
TVI WIRETXMG RIYVSR ERH
XLI RIYVSXVERWQMXXIVW F]
RIYVSR TSWX W]JRETXMG RIY
TSWXW]RETXMG RIYVSR FILE
GSQTYXIV MRXIKVEXMRK EP
PEXIV HIXIVQMRIW [LIXLIV M
LIR E RIYVSR %VIW XLI VIW
TSXIRXMEP XVEZIPW XS[EVH!
XLVSYKL MXW E\SR 8LI EVVN
TSXIRXMEP EX XLI E\SR XIVQ
QIVKMRK SJ RIYVSXVERWQM?
XLI TVIW]JRETXMG QIQFVERI

WYFWIUYIRX VIPIEWI SJ XLI

RIYVSXVERWQMXXIVW MRXS
LI RIYVSXVERWQMXXIV HMJ
WIRETXMG GPIJX FMRHW XS
VIGITXSV MR XLI TSWXW]RET
QSHMIJIMRK XLI TPEWXMGMX
M | XLI WIRETXMG [IMKLX



-R XLI PIEVRMRK TLEWI XLIWISMMRBEFIXxME GSQTEVIH XS
[IMKLXW EVI YTHEXIH MR ER ERE¥YERSEFGPRWYQTXMSR SJ

TEVEPPIP JEWLMSR FEWIH SFEERWBRMPM P IEVRMRKWMRK .
VYPIW 2 A *YVXLIVQSVI WYGL E GSQTY

RSX GETEFPI SJ I\TPSMXMRK

%PXLSYKL XLI FILEZMSV ERHGSRR I BXMMRW YT XS XLI JYR
FIX[IIR RIYVSRW GER FI TEVXMERPYIRGIW FIX[IIR XLIWI X
WMQYPEXIH SR E :SR 2IYQERBRW \FGYMWXYEBXY & VEGI MW SR
GSQTYXIV WYGL E WIWXIQ [MAPIYsSRWHIGMGIW ERH LEVH
INGIWWMZI TS[IV JSV NEQTPIEVPMNIEX Y IW XLEX GER F

WYTIVGSQTYXIV 2 A GSRWYQMREIRBMEERPX WIWXIQW EX X
ERH XLYW QSVI I%GMIRXP] I

EX XLI JYRGXMSREP PIZIP

Pre-synaptic neuron

Synaptic —(¥) Action - /
vesicles potential .

Electrodes
® Channel
@ Electrolyte

TiO,/LiPON

1 um
L ——

(Crurc]

*MKYV8LI EREPSK] FIX[IIR FMSPSKMGEP ERH EVXM¥%“GMEP W]F
MR E QEQQEPMER FVEMR F 7GLIQEXMG ZMI[ SJ SYV QMGVS J
GLEVEGXIVMAEXMSRW SJ 7]R8 W KEXI WXEGO H ,68)1 MQEKI
GLERRIP MRWIX **8 SR XLI WIPIGXIH >SRI %



% XVERWMWXSV MRWTMVIH F] LYQER W]JRETWIW

%W XLI FVEMR GSRWYQIW I\X\VBIQIRRXSYGEPEXMSR 1JJIGX L
IRIVK] XLI VWX GVYGMEP WXEKWHMVHEMRIARRXXVSHI QEXI
XLIWI LEVH[EVI WIWXIQW MW XEXGVWIZIPPW [MXL OM'S3 |
WYMXEFPI HIZMGI XLEX GER JREBSWERXWFMRK XLI JI[ X]
W]RETWI [MXL PS[ TS[IV GSRWKIQR XM SN SRH.P] WXYHMIH |
HIWMVIH TPEWXMGMX] %G G S PHENIF/KIP JWXMYIEX G\LINQE X VM E
LEZI NTPSVIH E ZEVMIX] SJ QEDSIW MENWTIHRIMERH WSQI WY
EVGLMXIGXYVIW ERH WIWXIQWVMHBSMGLMSQIXVMG WEPXW N
TVSKVEQQEFPI GSRHYGXERGI| GEPWSE®GRBKRV EGXYVI ERH KI:
W]JRETXMG HIZMGIW GLERRIP QEXIVMEPW 6IGIRX

LEZI WLS[IH XLEX MRXIVGEPE
-J E QEXIVMEP MW TLIWMGEPPRIVMSSF¥RKYMBFHIZAWG W EVI
XLl EXSQMG WGEPI MXW TVSTXVIXWIWVREGRPFIPIGXVSRMG V
QSHYPEXIH MR E RSRZSPEXMPA N RHZTVUWWFXNVERWMXMSR
QERRIV XLYW GER JEGMPMXEQREEIVHEPMMK®A WRMYGIH F] |
MR FYMPHMRK LMKLP] 1%ZGMIRXXASQEPXMFHMPI MSRW 8LI |
WIWXIQW :MXLMR XLMW JVEQESVPHRMIQEMR MRWMHI XLI C
GSRXVSPPMRK XLI MRXIVREP MSIR B INNVX XM F YONRKK 3P B R K
WSPMH WXEXI %PQ E QEXIVMEPQSVZIGLIRIMEKRK XS E GSRV
GSQTSWMXMSR ERH TLIWMGERJIVGX I\ WIWIBERIE] ETTP]M
VIZIVWMFP] VIGSR%KYVIH YWMR R WRNEXS PMIHKEX! VIPEXM
IPIGXVMG %IPH -R ER IPIGXVERSQORIGESE WSRET XINGPH FI M
XVERWMWXSV XLI MSRW MRWMHI XLERRIGXYBRIXMEP PIEH
GSYPH FI HVMZIR XS[EVH ERHMRI®QVMERWXISMR IGLERRIP GSRH
GLERRIP QEXIVMEP PIEHMRK KQSWRWX 63 RMHRWG X XRKS M S R W
GLERKI 7YGL MSRMG H]JREQMGEW @WARMQYQ SRI GER TVSK
VIWIQFPI XLI TVI WIRETWI TV S&SRKHY COMERG | WXEXIW [MXL
W]JRETXMG XVERWQMXXIVW [LMERHYXIGRERSAIWXEXIW ERH V
EGVSWW XLl WIRETXMG GPIJXGSRWWQIXNMBRRSJI JIQXS .SYI
GLERRIPW SR XLI TSWX W]RET,W{8)ERGXMSERPHLMGL MW GSQC
IRLERGI| XLI TSWX W]RETWI| WMNBPSKWWEMRNW]RETWIW... ST
MRXIVGEPEXMSR 8LI QSFMPI MIERWVMWE SILIMSR MRXIVGEPE
IPIGXVSP]XI [SYPH QMKVEXI MRKXBRXMMWESKW 7]R8W MRHN
QEXIVMEP YRHIV XLl MR%YIRGAMY MERMWKBAMMIH GSQTYXMRK
ZSPXEKI JSPPS[MRK IPIGXVSGEVW BEEMWEGMWEP RIYVEP RIX]:
VIEGXMSRW %W E VIWYPX XLXUPVGXVHEBWMWXSVIWXEVI XL
SJ XLI GLERRIP PE]JIV GLERKIWP MIRXNWK YWIVXLIVQSVI HIWN



Vg (mV)

Ggp (NS)

Ggp (NS)

0.5
100 036 0.38
ol J == [ x50 100ms x50 v 022 3 .
100 100ms 5. | < o o o KNP
T T T T 5 l’l’ T T T T 0 y . " ’ v . .
80 Time (s) 10p 15p 20p 25p 30p 35p 50p
o Potentiatior(‘;} &Jf‘({r :i>-‘._{,_ o Depression 90+ “, . gg gﬁ{::
1 . PO o o N a 30 pulses
60 & L o 801 h, g, s 25 pulses
& % < 70] ' Sy N ¥ 20 puites
: e [a] I b, N, s 15 pulses
e (&9&3} ﬁ e o 601 / - &\«.«%\" 10 pulses
:J-G) 3 :\J\E;Ti'l?l'i_'_n-,—h "
. o | . 50{ / m
0 10 20 30 40 50 60 70 80 90 100 0 10 20 30 40 50 60 70 80 90 100
Pulse number (#) Pulse number (#)
46 1st cycle 10th cycle 100th cycle 1000th cycle
i
g @ ® e ® 4 © & I
50 7 l‘l-?'(‘ {i{.hd, -no ':{;-? ‘AI‘_ ‘fo Lr I:-;. I%“-, 'no [\"J"
RO 4 N %
301 « T o (& e
o gy
20 T T ,-‘r T T .i'l .l. T a"f !: z 4
0 S50 1050 10050 100050 100100

Pulse number (#)
*MKYVIMQMGOMRK WIRETXMG TPEWXMGMX] SR 7]R8W E 'LEVKI
E JYRGXMSR SJ KEXI ZSPXEKI :+ [MXL E KEXI W[IIT SJ Q: W N

*SGYWIH [SVOMRK [MRHS[ SJ ? : A F 'SRHYGXERGI +7( ¢
EQTPMXYHI TYPWIW JVSQ Q: XS Q: [MXL E HYVEXMSR XH ¢
EJXIV IEGL TSXIRXMEXMSR TYPWI Q: W ERH H 6IXIRXME
Q: w

JYRGXMSRW LEZI FIIR HIQSRWRIVEWXQEXMSR MBRL XLI XMG
MRXIVGEPEXMSR X]TIW SJ IPSGIXNSEWLIQMEBPTVSZMHI XL
W]JRETXMG XVERWMWXSVW WANTEIX & BXWALTSSAMERIMRJISVQE:
TPEWXMGMX] 084 PSRK XIVVIXPPEWKMGEMR] BRH IRIVK]
WTMOMRK XMQI HITIRHIRX TPEWXMGMX] 78(4

ERH WTMOMRK VEXI| HITIRHIRXVDPLHWXIMAMEYXMY%:GMEP W
76(4 ? A 2 A 8LI PMWXIH JYRRBXWMISRW EXXWXEGXIH XVIQ
VIUYMVIQIRXW JSV XLI RI\X KISYBABXQER/\WMXLITEVEPPIP
RIYVEP RIX[SVOW MRWTMVIHSF]\WEX MMBW SKIGHF QSWX
RIVZSYW WIWXIQ WTMOMRKWRYYYEP JIRIXPSWS[RWGEPMRK
722 8LI] IQTPS] WTMOMRK RWMKULSIFRWEWGSRWYQTXMSR
GSQTYXEXMSREP YRMXW XLEAXYGUSHBVWWEGOW E GSQTPI



% XVERWMWXSV MRWTMVIH F] LYQER W]JRETWIW

S\MHI*WIQMGSRHYGXSV '1378LHR/G @G VR/KE BNIXW EVI XEVKIX

PMRI GSQTEXMFPI WSPMH WXEX|SME8 MEW| QSWXP] HIHMG

TVIWIRXIH ?2 A [LMGL MRGP¥YHIRKE R SWXNENXELSMMERMXMSR
RQ XLMGO UYEWM EQSVTPSEWRNMRVWNMBEWIW XLIWI GM

GLERRIP % RSRZSPEXMPI GRRIXMEBWHBRGP] ERH ER] WEZMR

QSHYPEXMSR R7 MW EGLINRIXIK] GCIS\SRS¥YKQTXMSR EVI TE

VIZIVWMFPI PMXLMYQ MRXIVGEPEXWS R MERRX XL I

GLERRIP ERH W]J]RETXMG JYRGXMSRW WYGL EW

PSRK XIVQ TSXIRXMEXMSR HIJIQUWNM SEW RPSRZ{LVII TEXI

YPXVEPS[ WIMXGLMRK IRIVK]TYBXIGXRLMW TVSQMWMRK X

1SVISZIV XLMW 7]R8 WLS[W I\GIPPIRX

IRHYVERGI[IMKLX YTHEXIW BRHVIRGIW TEKI

VIGSKRMXMSR EGGYVEG] " SR XLI 12-78

HEXE XIWX YWMRK GVSWWFEV WMQYPEXMSRW %

GSQTVILIRWMZI IPIGXVSGLIQWMEELXWHNY R]XM

EPPS[W HIITIV MRWMKLX MRXS XLl WTIGM¥%G

TWIYHS GETEGMXMZI QIGLERW®W OIENM X&E X$&MKIFPREK] VIWIE

SJ GSRHYGXERGI|I QSHYPEXMY9® 8IG Lx VIEMRSRRMIW WsS@M GV S ER

TVIWIRXIH F] ')% 0IXM MW EREPRBRXXIRLBIPSKMIW XEMPSV

[SVHW MRWXIEH SJ LEZMRK KT3 PIM@BNXWEP IWSPYXMSRW XL

WXEXIW STIR GPSWIH MX GCBW EYXMKMEZIRIWW MR E [MHI

TSWWMFPI WXEXIW 8LMW IRBEPMRWE MXTWK$ KEGIOPIW GVM

LS[ WIRETWIW JYRGXMSR EW LIEPXLGEVI IRIVK] XVER

Y% OIXM HIWMKRIH XLI XVERWMWVXSRXMKXKUVOEMWW MREV] XI

TVSHYGXMSR MR QMRH MX MW I ENWIEGKW EITH BMGEXMSR
QQ [EJIVW [MXL '137 GSQTWKRWEPYW XS HEXE TVSGIWWM

TVSGIWWIW 8LI TVSNIGX MWWSSFPP XS RW BVAVXEKMRK [SV

WXEKIW SJ XLI IZEPYEXMSR WMRIG WXV MERKLEKMSR JEGMP

HIZIPSTQIRXW EVI RIIHIH XS GSRXMRY|I

FVMRKMRK XLI XVERWMWXSV )X¥s 0 XM YAMMAHR IPSRK XIVQ

IRWYVI ER MR HITXL IZEPYEXWSR ¥BRHINMWXVMEP TEVXRIVW

HYVEFMPMX] ERH VIPMEFMPMX)W ERH WXEVXYTW ¢« ERH EC

XLI PEYRGL SJ XIGLRSPSK] W

3RGI XLI XVERWMWXSVY MW JYPP] IZEPYEXIH ERH

GSR¥%VQIH MXW PS[ IRIVK] GSRWYQTXMSR

[SYPH IREFPI MX XS FI MRXIKVEXIH MRXS

RIYVSQSVTLMG GMVGYMXW



e can take the HEAT".

..;"[_.I Printed maternal with
Nano=Uniform ESD forWwave
Solder,SMT Retlow, and
Selective Soldering fixtures

For Wave Solder Pallets & other
250° C ESD Applications:

Chip carriers for high temp bake out
Ovwven racks for curing and encapsulation
Tooling fixtures for hand soldering

C-Lite
C— the Fabricate machined-quality ESD parts with smooth

surfaces and ultra-fine features on leading Resin 3D

THOM

High Temiperature Carbon Namnolu b F‘r|-|" ti:_"rb tDF_p, LC D1 SLiﬁl}

b SO D Iy

C-Lite 1s made with Mech' (discrete carbon
nanotubes) to ensure critical Nano-Uniform ESD
throughout entire part, eliminating localized ESD

failures.

Contact Mechnano today to find out if C-Lite can
handle your high-temp ESD applications!
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Discover the latest innovation
in Raman customisation.
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X
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Scanning Raman Microscope

« For research an battery for both Raman
spectroscopy and battery cycling

* Simultaneous test on Raman and battery

]I"lTI'DCII._IEiI'Ig our Raman cycling at error margin >= 0.1 seconds
3 : and at a regular intery
microscope integrated Sbchat A regularintare
: H | § « 200 % 200pm Raman mapping on 40X
with a atter},.r Cycierior * For use with optical cells*
Li-lon batter'y' I"E'S'E'Eirl‘.:h « 0.0002mA~ current control
Raman @ TRPL @ Photocurrent @ Battery Cycling E:;: MNANOBASE

wiww.nanobase. co.kr
nbsales@nanobase.cokr
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https://www.intrinsicsemi.com/news/intrinsic-semiconductor-technologies-secures-7m-investment-to-solve-the-memory-bottleneck-for-data-hungry-applications
https://seekingalpha.com/article/4546151-fujimi-siltronic-two-intel-suppliers-watchlist
https://www.nanotechnologyworld.org/post/paragraf-acquires-crispr-chip-developer-cardea-bio-accelerating-crispr-qc-s-business-opportunity
https://www.infineon.com/cms/en/about-infineon/press/press-releases/2023/INFXX202303-073.html
https://sipearl.com/wp-content/uploads/2023/04/PR_SiPearl_SeriesA_final.pdf
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MRIJSVQEXMSR GEVVMIVW JSHSRMIK[X HWE™MARR %o
GSQTSRIRXW 7"*SV XLI VWX XMQI [I...Z]
QEREKIH XS STXMGEPP] IN\GMXI IN\GMXSRW MR E



IMPIWXSRI JSV PMKLX HVMZIR IPIGXVSRMGW

, YKI TSXIRXMEP 'SRXEGX

2S[ XLEX XLI VIWIEVGL XIEQ LEAWSJ 6EPTL 'PEIWWIR ;3VAF
KIRIVEXIH IN\GMXSRW MR E XST8WPISKOMWEPYWSR SJ GX UQEX
MRWYPEXSYV JSV XLI “%2wWWWX XMQE\EDQOMRMEBR MRMZIVWMX?Z
FIMRK XYVRIH XS XLI UYEWMTEVXMGPIW
XLIQWIPZIW 7GMIRXMWXW EX GREIQYENXRENMLIWMO YRM [YIV
MRZIWXMKEXMRK [LIXLIV FMWQYXLIRI..W
XSTSPSKMGEP TVSTIVXMIW EVI-QFERWIJIVVIH XS
IN\GMXSRW 4VSZMRK XLMW WGNLRXMXGEMRERWMWTEMVW GSF
RINX QMPIWXSRI XLEX XLI VIWIENIGIXVSRLERH ER IPIGXVSR
XLIMV WMKLXW SR -X [SYPH IZXBTTEHZSKMEGEP MRWYPEXSV
[E] JSV XLI GSRWXVYGXMSR SIXXSTSRIKOVBEGQHEFPEXSQMG WXV
UYFMXW [LMGL EVI GSRWMHIVIAIGEKVERGEYRPERKFRP] 2S[ EF
VSFYWX GSQTEVIH XS XLIMV RSKIX3MDS PAAR{MG EFP I[E
GSYRXIVTEVXW
EXGL XLI :MHIS
-RXIVREXMSREP GSSTIVEXMSR)\GMXSRW MR XLI XSTSPSKM
FMWQYXLIRI
SLIWI VRHMRKW VIWYPX JVSQ GPSWI
GSPPEFSVEXMSR EQSRK WGMIRRNMEXMW MKER ;3VAFY VK
&SPSKRE ;;VSGPE[ 2I[ =SVO 3PHIRFYVK
ERH ;3VAFYVK 8LI ( QEXIVMEP
S FMWQYXLIRI [IVI TVSHYGIH BERRAYARSAACERA'ALERAN ESAD. QDG Ie
3VAREY VK JEFVMGEXI RERSWLIIXW

AYFPMGEXMSR % VIWIEVGL KVSYT EX 2E

MR .ETER LEW HIZIPSTI
SFWIVZEXMSR SJ VSSQ XIQTIV XIGLRSPSK] XS JEFVMGE
IN\GMXSRW MR ER EXSQMGEP P | IS ERVESER SRR IV FSTEVRoY
MRWYPEXSYV QEXIVMEPW E GSYTPI SJ
1 7]TIVIO 6 7XSLPIV % 'SRW NNV E P Vv S
SR LA X (GLRSPSK] MW FEWIH S
AL ALV - R i EWTMVEXMSR STIVE
PEIWWIR ( (M 7TERXI ERH" EYXSQEXMG TMTIXXI ER
2EX "SQQYR WTIGMEPMAIH ORS[PIHKI

6IEH QSVI


https://www.uni-wuerzburg.de/
https://www.nature.com/articles/s41467-022-33822-8
https://www.youtube.com/watch?v=D8iDloA-SrE
mailto:claessen@physik.uni-wuerzburg.de
https://www.nanotechnologyworld.org/post/high-quality-2d-films-could-be-one-drop-away
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https://www.semi.org/en/region-selector
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https://www.rohm.com/support/nano
https://finance.yahoo.com/news/sivananthan-labs-announces-successful-completion-130200294.html?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuZWNvc2lhLm9yZy8&guce_referrer_sig=AQAAAAcnDgeHOURQLjDBO8sGmWukR1UVJBHDTC29lxPrDd4gXTB9Pd9j8HscYDHJleahwK1sy_u4bmWN5sf
https://www.weebit-nano.com/news/press-releases/weebit-nano-reram-ip-now-available-in-skywater-technologys-s130-process/
https://www.eu.socionext.com/nextnews/socionext-introduces-new-7nm-adc-and-dac-for-5g.html
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https://uci.edu/
https://www.siltronic.com/en/index.html
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https://www.science.org/doi/10.1126/sciadv.adf9558
https://www.oxinst.com/news/significant-partnership-with-kaust/
https://www.nsnanotech.com/post/ns-nanotech-opens-canadian-research-centre
https://www.notion-systems.com/details/ev-group-and-notion-systems-team-up-to-combine-nanoimprint-lithography-with-inkjet-coating-for-new-high-volume-manufacturing-applications.html
https://www.skywatertechnology.com/psiquantum-expands-development-engagement-and-plan-for-production-ramp-of-quantum-computing-technology-at-skywaters-minnesota-fab/
https://www.asml.com/en/news/press-releases/2023/asml-and-tue-strengthen-longstanding-collaboration
https://aws.amazon.com/blogs/quantum-computing/perfect-imperfections-how-aws-is-innovating-on-diamond-materials-for-quantum-communication-with-element-six/
https://www.purdue.edu/newsroom/releases/2023/Q2/global-partnership-extends-purdue-states-reach-as-the-midwestern-hub-of-semiconductor-innovation.html
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QuantWare launches
technology that makes
superconducting
guantum computers
massively scalable




QuantWare, the leading provider of
large-scale superconducting quantum
processors, has launched Tenor, a new
processor which features a massively
scalable technology and enables
quantum computers with 64 fully
controllable qubits to be built
commercially.

Superconducting qubits have led the
quantum computing race for the last few
decades, but have yet to scale to truly
useful qubit counts because of scaling
bottlenecks. Previous generation devices
have been planar: the connections
between the qubits and the outside world
were routed to the edges of the chip. This
limits the number of qubits to the
numbers seen today.

QuantWare has developed a patented 3D
technology that routes the connections
vertically, making it possible to scale
superconducting quantum processors to
thousands of qubits - opening the door to
‘guantum advantage' where quantum
computers will overtake the most
powerful classical computer. Tenor
marks a significant advance in
commercial quantum computing
because it is the first device
commercially available that features this
technology.

The quantum processor features 64 fully
controllable qubits, which is a device with
more than twice the number of qubits
than the previously largest available
guantum processor.

Because the qubits are fully controllable,
these processors are very suitable for
powerful error-correction schemes. Such
a design requires more connections per
gubit than the often used fixed frequency
gubits, and as such were impossible at a
scale of 64 qubits with conventional
planar devices. QuantWare unlocks these
powerful devices for the quantum
community by bringing its technology to
the market at a 10x lower price point than
competing solutions.

QuantWare's aim is to become the ‘Intel of
guantum computing’ by providing easy-to-
use, increasingly powerful and affordable
guantum processors to organisations
across the world. Last year, QuantWare
was selected to deliver qguantum
processing units for Israel’s first fully
functional quantum computer.

“The technology on which Tenor is built
will massively scale the size of the
devices available to the quantum market
in the coming years”, said Matthijs
Rijlaarsdam, CEO of QuantWare. “There
are scores of great quantum computing
solutions but there hasn't been the tech
available to enable them to significantly
scale - until now.

“Similar to how the emergence of fabless
companies revolutionised the semicon
industry by significantly lowering the bar
to entry, we will be able to provide the
design elements and fabrication that will
enable many more quantum startups to
scale, innovate and compete.”

www.quantware.eu



https://www.quantware.eu/

Tooling up the CHIPS Act: How

equipment ramp

Installing a semiconductor manufacturing tool takes time, peo
install, and qualify hundreds of tools when ramping a new fab"

With the longstanding semiconductor
supply crunch, semiconductor companies
across the globe have been seeking ways
to unlock capacity quickly. Given the long
lead times of both new clean-room
facilities and the manufacturing
equipment that populates them, many
have pursued capacity expansion
opportunities that largely assume a
relatively fixed plant and asset base. With
the passage of the CHIPS Act and
publication of the associated
iImplementation strategy, many of the
larger integrated device manufacturers
(IDMs) and foundries are now planning to
go big: building entirely new wafer fabs.
Such leading-edge wafer fabs can require
an investment of $10 billion to $12 billion
(Figure 1), which is why the $52 billion of
CHIPS Act support was so anxiously
anticipated. While the effort and
investment to build one fab is daunting
enough, many leading IDMs and
foundries are considering building mega-
fabs, which are clusters of multiple fabs

28-36 month:

from ground-breaking to first wafer:

54-5 billion

in building costs

6-8K \

of various trades a

on one campus.

To produce those wafers, the fab needs

to be filled with hundreds of some of the

most high-tech and capital-intensive

manufacturing equipment. About half of
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the $10 billion to $12 billion fab budget is
spent on the equipment to fill it (Figure 1).
This equipment performs functions
categorized as deposition, etch, implant,
photolithography, and metrology over
blank or partially processed wafers.



to fast-track your new fab

Deloitte

ple and money. How do you simultaneously procure, receive,
)

S10-12 billion

) total investment to build

2-4K employees

to operate the fab

S5-6 billion

in equipment costs

vorkers 20-25k wafers

nd skills to build of monthly output

Figure 1: Public information, Deloitte estimates Representative numbers shown

Photolithography tools, for example, use instances of these tools need to be
advanced lighting and optics techniques installed in the fab in specific positions in
to create tiny geometric features on the line and interconnected by automated
wafers, with dimensions in nanometers, material handling to produce a

that allow tens of billions of transistorsto ~ completed wafer.
be placed on today’s CPUs. Multiple
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Tooling up the CHIPS Act: How to fast-track your new fab equipment ramp

What makes this complex equipment so
hard to install? Well, it's the complexity!
The latest extreme ultraviolet (EUV)
lithography machines from ASML have
more than 100,000 components, weigh
180 tons, fill 150 shipping crates, and
require 40 freight containers (or four
jumbo jets) to transport to customers.t
While all fab tools are not this big, most
still require tens of crates, specialized
OEM teams, several weeks, and hundreds
of thousands of dollars to install, on top
of the tool cost itself. But the challenges
start well before the crates arrive.
Specifications, quotes, and manufacturing
bills of materials for these tools can be 30
or more pages with hundreds of line
items, making translation of requirements
to quotes, invoices, purchase orders, and
build instructions di cult. As the
equipment is shipped from the factory to
the fab, components can be delayed,
damaged, and sometimes completely
lost. Similar challenges arise when
managing the de-install and transfer of
equipment from an existing fab to the new
fab. Organizing the team and materials to
install a tool or cluster of tools in proper
sequence requires a complicated,
interdependent project plan—particularly
when installations are performed in a
clean-room environment not intended for
humans. Multiply all of this by the many
hundreds of tools needed for a new fab,
and you have an overwhelming equipment
ramp problem.
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Deloitte’s holistic equipment lifecycle
management (ELM) approach can help
fast track your new fab equipment ramp.
Some core capabilities from this
approach include the following:

» Equipment specification management:
A scalable and flexible specification data
model records all critical equipment
configuration details to facilitate
translation to quotes, invoices, purchase
orders, equipment build instructions,
shipping manifests, and change
management. This capability streamlines
the entire front-end sales and
procurement activities, and minimizes or
eliminates translation errors.

» Equipment tracking and traceability:
Physical tool components are tagged with
RFID sensor devices that are mapped to
detailed component and shipping data.
These devices facilitate tracking, in near
real-time, the movement of the
components from the supplier or another
site to the new fab, in near real time, to
minimize asset location discovery time
and asset loss.

* Cloud-based control tower: View on one
screen the status and location of several
thousand equipment components as they
converge on the new fab. Identify and
address delays in shipments, labor or
resource availability, and/or task
completions that impact the overall
installation schedule.



With these capabilities as well as others,
and best practices of a modernized ELM
approach, semiconductor companies are
expected to expand capacity and reach
first wafers more e ciently while
mitigating risk. Deloitte’'s ongoing work
with IDMs, foundries, and equipment
suppliers in the semiconductor
ecosystem, and relationships with leading
product management, supply chain
management, and cloud-based systems
providers, enable us to build an ELM
solution that is tailored to your specific
needs. Reach out to Deloitte today to
prepare to fast track your next equipment
ramp.

References

1 Samanth Subramanian, “The company
that modern capitalism couldn’t survive
long without,” Quartz, April 9, 2021; Sam
Shead, "The Dutch firm that investors are
going wild over is now creating a machine
that could redefine electronics,” CNBC,
December 10, 2021.

Author
Dan Hamling
Specialist Leader | Technology Industries

Deloitte Technology industry group

Semiconductor Transformation Study
(pdf)

—E
| S |
sSarmne

Ultrafast Digitize

== Up to 10 G5/s with 12-bit resalution
== 128 GB/s continuous dala streaming
== Ower 3 GHz bandwidth

we Up to 16 GB internal memory

]

h51.3357-x16

== One or two channels

== Programmable inputs from =200 mV to *2.5 V
== Streaming to memory, CPUs, or CUDA GPUs

== Free SDKs for C++, MATLAB, LabVIEW, VB.NET,

Python, Java, Julia, and more
Capture, store and analyze
the fastest GHz signals!

WARRANTY
T

SPECTRUM

INSTHUMENTATIONM

Perfect fit - modular designed solutions

Eurcoe /Asia: Phone «49 (81020 895 60 | LUS; Phaone {2

01y 5621999

www.spectrum-instrumentation.com



https://www2.deloitte.com/content/dam/Deloitte/us/Documents/technology-media-telecommunications/us-2021-semiconductor-transformation-study.pdf
https://www.spectrum-instrumentation.com/news/202303_New_PCIe_digitizer_with_10GSPS_and_12bit.php

Julich researchers develop
new germanium-tin transistor
as alternative to silicon

Scientists at Forschungszentrum Julich have fabricated a new type of transistor from
a germanium—tin alloy that has several advantages over conventional switching
elements. Charge carriers can move faster in the material than in silicon or
germanium, which enables lower voltages in operation. The transistor thus appears
to be a promising candidate for future low-power, high-performance chips, and
possibly also for the development of the future of quantum computers.

Over the past 70 years, the number of
transistors on a chip has doubled
approximately every two years —
according to Moore’s Law, which is still
valid today. The circuits have become
correspondingly smaller, but an end to
this development appears to be in sight.
“We have now reached a stage where
structures are only 2 to 3 nanometers in
size. This is approximately equal to the
diameter of 10 atoms, which takes us to
the limits of what is feasible. It doesn't
get much smaller than this,” says Qing-
Tai Zhao of the Peter Grunberg Institute
(PGI-9) at Forschungszentrum Jalich.

For some time now, researchers have
been looking for a substitute for silicon,
the primary material used in the
semiconductor industry. “The idea is to
find a material that has more favourable
electronic properties and can be used to
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achieve the same performance with
larger structures,” the professor explains.

The research is in part focused on
germanium, which was already being
used in the early days of the computer
era. Electrons can move much faster in
germanium than in silicon, at least in
theory. However, Qing-Tai Zhao and his
colleagues have now gone one step
further. To optimize the electronic
properties even further, they
incorporated tin atoms into the
germanium crystal lattice. The method
was developed several years ago at the
Peter Grlinberg Institute (PGI-9) of
Forschungszentrum Julich.

“The germanium—tin system we have
been testing makes it possible to
overcome the physical limitations of
silicon technology,” says Qing-Tai Zhao.
In experiments, the germanium—tin
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Electron micrograph of the germanium-tin transistor: The design follows a 3D nanowire geometry that is
also used in the latest generation of computer processors. @ Forschungszentrum Julich

transistor exhibits an electron mobility
that is 2.5 times higher than a comparable
transistor made of pure germanium.

Another advantage of the new material
alloy is that it is compatible with the
existing CMOS process for chip
fabrication. Germanium and tin come
from the same main group in the periodic
table as silicon. The germanium-tin
transistors could therefore be integrated
directly into conventional silicon chips
with existing production lines.

High potential for the computers of the
future

Apart from classical digital computers,
guantum computers could also benefit
from the germanium—tin transistor. For
some time, there have been efforts to
integrate parts of the control electronics
directly on the quantum chip, which is
operated inside a quantum computer at
temperatures close to absolute zero.
Measurements suggest that a transistor
made of germanium-tin will perform
significantly better under these conditions
than those made of silicon.
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Julich Researchers Develop New Germanium-Tin Transistor as

Alternative to Silicon

“The challenge is to find a semiconductor
whose switching can still be very fast with
low voltages at very low temperatures,”
explains Qing-Tai Zhao. For silicon, this
switching curve flattens out below 50
Kelvin. Then, the transistors need a high
voltage and thus a high power, which
ultimately leads to failures of the sensitive
guantum bits because of the heating.
“Germanium—tin performs better at these
temperatures in measurements down to 12
Kelvin, and there are hopes to use the
material at even lower temperatures,” says
Qing-Tai Zhao.

In addition, the germanium—tin transistor is
a further step towards optical on-chip data
transmission. The transmission of
information with light signals is already
standard in many data networks because it
Is considerably faster and more energy-

e cient than data transfer via electrical
conductors. In the field of micro- and

centers

nanoelectronics, however, data is usually
still sent electrically. Colleagues from the
Julich working group of Dr. Dan Buca have
already developed a germanium-tin laser in
the past that opens up the possibility to
transmit data optically directly on a silicon
chip. The germanium-tin transistor, along
these lasers, provides a promising solution
for the monolithic integration of
nanoelectronics and photonics on a single
chip.

Reference

Vertical GeSn nanowire MOSFETS for
CMOS beyond silicon

Mingshan Liu, Yannik Junk, Yi Han, Dong
Yang, Jin Hee Bae, Marvin Frauenrath,
Jean-Michel Hartmann, Zoran Ikonic,
Florian Barwolf, Andreas Mai, Detlev
Grutzmacher, Joachim Knoch, Dan Buca,
Qing-Tai Zhao

Communications Engineering (25 February
2023), DOI: 10.1038/s44172-023-00059-2

| UTA team exploring new technology to cool data

UTA-led project funded by $2.8 million award from
Department of Energy

Data centers account for approximately 2% of total U.S.
electricity consumption, while data center cooling can
account for up to 40% of data center energy usage overall,
according to the DOE. The DOE's selected projects—
located at national labs, universities and businesses—
seek to reduce the energy necessary to cool data centers.
Read more
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EV Group and Notion Systems team
up to combine nanoimprint
lithography with inkjet coating for
new high-volume-manufacturing

applications

Collaboration creates new application opportunities for
nanoimprint lithography (NIL) and cements EVG's NIL
leadership with inkjet capabilities in a fully automated NIL

solution

EV Group (EVG), a leading supplier of
wafer bonding and lithography
equipment for the MEMS,
nanotechnology and semiconductor
markets, and Notion Systems, a leading
supplier of industrial inkjet coating
systems for functional materials, today
announced that they have entered into an
agreement to develop the first fully
integrated and automated nanoimprint
lithography (NIL) solution with inkjet
coating capabilities.

Per the joint agreement, the two
companies will develop a customized
inkjet module to be integrated in EVG's
industry-benchmark HERCULES® NIL
platform based on EVG’s SmartNIL®
technology. The new inkjet module will

be complementary to EVG's existing spin-

coating modules and will be offered as
an alternative option for dispensing NIL
photoresists on substrates for high-
volume-manufacturing (HVM)
applications for NIL that have unique film
deposition and uniformity needs.
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Dr. Thomas Glinsner, Corporate
Technology Director for EV Group, and
Antonio Schmidt, SVP Sales and
Marketing for Notion Systems, at SPIE
Photonics West 2023 in San Francisco

Through this partnership, EVG
further cements its leadership in NIL
with inkjet capabilities in a fully
integrated and automated NIL
solution.

Per the joint agreement, the two
companies will develop a
customized inkjet module to be
integrated in EVG’s SmartNIL®

Continued on page 66
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Light amplification by
stimulated emission from
electrically driven colloidal
guantum dots finally achieved

In Nature article, Los Alamos National Laboratory team
realizes long-sought capabilities for semiconductor
nanocrystal light-amplification devices

Brian Keenan
Los Alamos National Laboratory

In a result decades in the making, Los
Alamos scientists have achieved light
amplification with electrically driven
devices based on solution-cast
semiconductor nanocrystals — tiny specs
of semiconductor matter made via
chemical synthesis and often called
colloidal qguantum dots. This
demonstration, reported in the scientific
journal Nature, opens the door to a
completely new class of electrically
pumped lasing devices — highly flexible,
solution-processable laser diodes that can
be prepared on any crystalline or non-
crystalline substrate without the need for
sophisticated vacuum-based growth
techniques or a highly controlled clean-
room environment.
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“The capabilities to attain light
amplification with electrically driven
colloidal guantum dots have emerged
from decades of our previous research
into syntheses of nanocrystals, their
photophysical properties and optical and
electrical design of quantum dot devices,”
said Victor Klimov, Laboratory Fellow and
leader of the quantum dot research
initiative. “Our novel, ‘compositionally
graded’ quantum dots exhibit long optical
gain lifetimes, large gain coe cients and
low lasing thresholds — properties that
make them a perfect lasing material. The
developed approaches for achieving
electrically driven light amplification with
solution-cast nanocrystals




from lighting and displays to quantum
information, medical diagnostics and
chemical sensing.”

More than two decades of research

Research over more than two decades has
sought to achieve colloidal quantum dot
lasing with electrical pumping, a
prerequisite for its widespread use in
practical technologies. Traditional laser
diodes, ubiquitous in modern technologies,
produce highly monochromatic, coherent
light under electrical excitation. But they
have deficiencies: challenges with
scalability, gaps in the range of accessible
wavelengths, and, importantly an
incompatibility with silicon technologies
that limits their use in microelectronics.
Those problems have spurred the search
for alternatives in the realm of highly
flexible and easily scalable solution-
processable materials.

Chemically prepared colloidal quantum
dots are especially attractive for
implementing solution-processable laser
diodes. In addition to being compatible
with inexpensive and readily scalable
chemical techniques, they offer the
advantages of a size-tunable emission
wavelength, low-optical gain thresholds
and high-temperature stability of lasing
characteristics.

However, multiple challenges have
hindered the technology’s development,
including fast Auger recombination of
gain-active multicarrier states, poor
stability of nanocrystal films at high

current densities required for lasing, and
the di culty of obtaining net optical gain
in a complex electrically driven device
wherein a thin electroluminescent
nanocrystal layer is combined with various
optically-lossy, charge-conducting layers
that tends to absorb light emitted by the
nanocrystals.

Solutions for colloidal quantum dot laser
diode challenges

A number of technical challenges needed
to be solved to realize electrically driven
colloidal quantum dot lasing. Quantum
dots not only need to emit light, they need
to multiply generated photons via
stimulated emission. That effect can be
turned into laser oscillations, or lasing, by
combining the quantum dots with an
optical resonator that would circulate the
emitted light through the gain medium.
Solve that, and you have electrically driven
guantum dot lasing.

In quantum dots, stimulated emission
competes with very fast nonradiative
Auger recombination, the primary
impediment of lasing in these materials.
The Los Alamos team developed a highly
effective approach to suppress
nonradiative Auger decay by introducing
carefully engineered compositional
gradients into the quantum dot interior.

Very high current densities are also

required for attaining the lasing regime.
That current, though, can doom a device.
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Light amplification by stimulated emission from electrically driven colloidal

guantum dots finally achieved

“A typical quantum dot light-emitting diode
operates at current densities that do not
exceed about 1 ampere per square
centimeter,” said Namyoung Ahn, a Los
Alamos Director’s Postdoctoral Fellow and
the lead device design expert for the
project. “However, the realization of lasing
requires tens to hundreds of amperes per
square centimeter, which would normally
lead to device breakdown due to
overheating. This has been a key problem
hindering realization of lasing with
electrical pumping.”

To resolve the overheating problem, the
team confined the electric current in
spatial and temporal domains, ultimately
reducing the amount of generated heat
and simultaneously improving heat
exchange with a surrounding medium. To
implement these ideas, the researchers
incorporated an insulating interlayer with a
small, current-focusing aperture into a
device stack and used short electrical
pulses (about 1 microsecond duration) to
drive the LEDs.

The developed devices were able to reach

approximately 2,000 amperes per square
centimeter, su cient to generate strong,
broad-band optical gain spanning across
multiple quantum dot optical transitions.

“A further challenge is to achieve a
favorable balance between optical gain
and optical losses in a complete LED
device stack containing various charge
conducting layers that can exhibit strong
light absorption,” said Laboratory
postdoctoral researcher Clément Livache,
who coordinated the spectroscopic
component of this project. “To tackle this
problem, we added a stack of dielectric bi-
layers, forming a so-called distributed
Bragg reflector.”

Using a Bragg reflector as an underlying
substrate, the researchers were able to
control a spatial distribution of an electric
field across the device and shape it so as
to reduce field intensity in optically lossy
charge conductive layers and to enhance
the field in the quantum-dot gain medium.

With those innovations, the team
demonstrated an effect pursued by the
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research community for decades: bright
amplified spontaneous emission (ASE)
realized with electrically pumped colloidal
gquantum dots. In the ASE process, “seed
photons” produced by spontaneous
emission launch a “photon avalanche”
driven by stimulated emission from the
excited quantum dots. This boosts the
intensity of the emitted light, increases its
directionality and enhances coherence.
ASE can be considered as a precursor of
lasing, the effect which emerges when an
ASE-capable medium is combined with an
optical resonator.

The ASE-type quantum dot LEDs represent
considerable practical utility as sources of

highly directional, narrow-band light for
applications in consumer products (for
example, displays and projectors),
metrology, imaging and scientific
instrumentation. Interesting opportunities
are also associated with the prospective
use of these structures in electronics and
photonics, traditional and quantum, where

they can help realize spectrally tunable on-

chip optical amplifiers integrated with
various types of optical interconnects and
photonic structures.

What's next?

Presently, the team is working on realizing
laser oscillations with electrically pumped
quantum dots. In one approach, they
incorporate into the devices a so-called

The ASE-type quantum
dot LEDs represent
considerable practical
utility as sources of

highly directional,
narrow-band light for
applications in
consumer products

“distributed feedback grating,” a periodic
structure that acts as an optical resonator
circulating light in the quantum dot
medium. The team also aims to extend
spectral coverage of their devices, with a
focus on demonstrating electrically driven
light-amplification in the range of infrared
wavelengths.

Infrared, solution-processable optical-gain
devices could be of great utility in silicon
technologies, communications, imaging
and sensing.

Reference
Electrically Driven Amplified Spontaneous
Emission from Colloidal Quantum Dots

Nature. DOI: 10.1038/s41586-023-05855-6

Los Alamos National Laboratory
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Chip hunting:

The

semiconductor

procurement solution
when other options fall

McKinsey & Company

Supply-and-demand mismatches for semiconductors have
generated production headaches across industries. Forward-
looking companies are using artificial intelligence to optimize

short-term procurement.

The supply of semiconductors has been,
and remains, a significant challenge for
industries around the world. Manufacturers
in sectors such as automotive, consumer
goods, and technology have been hit with
shortages that held back production and
put profits at risk. But some chief operating
o0 cers are building resilience into their
supply chains by turning to artificial-
intelligence-based solutions, which give
them near-real-time insights into pricing
and demand fluctuations.

The reasons for these semiconductor
bottlenecks include limited capacity, high
demand, and overordering—which means
that they are likely to persist through 2023,
McKinsey analysis shows (Figure 1). The
most extreme pressure will be on mature
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chips for everyday applications, such as
cars, electronics, home appliances, and
medical devices. Growth in manufacturing
capacity is set to remain patchy until at
least 2026. Smaller node capacities are set
to expand fastest: seven-nanometer
capacity is predicted to grow at a CAGR of
14 percent annually, 100-nanometer
capacity at 4 percent. Varying levels of
production reflect wider industry dynamics.
Some companies want to add capacity:
Taiwanese chipmaker TSMC, for example,
plans to spend $32 billion to $36 billion in
2023 alone, despite expectations of softer
demand. Other companies—both
integrated device manufacturers (IDM) and
foundries—are operating close to or at full
utilization.



Global semiconductor chip shortage factors across metrics

Global chip revenue, Global chip CAPEX Production growth 2022-26 Production growth 2022-26
% change for FABs, % change by node size, % CAGR by geography, % CAGR
Decline of ~3—4
Decline of 19 . o
100nm Taiwan China

Lead times 2022-26 by Capital spending for memory
device type, months market 2022-26, %0 change
Micro components
HEEEEEEE -
Optical and sensors

2022 2023 2022 2023
Figure 1: Global semiconductor chip shortage factors across metrics @ McKinsey & Company

If the recent past is any indication, supply challenges will
remain high on C-suite agendas, with the most likely
scenario involving waves of supply-and-demand
mismatches across chips sizes, industries, and
production centers.

Global semiconductor capacity grew at 7.6 Most chip shortfalls

percent a year on average from 2015 to are in mature

2022, but the growth is forecast to slow )

down to 4.9 percent a year from 2022 to teChnOIOg|eS used
2026. Amid global macroeconomic in everyday
headwinds, semiconductor industry i i

revenues are predicted to fall by 3to 4 appl ications such
percent in 2023. The biggest short-term as cars, home
capacity upgrades will take place in the i

Greater China area, including Taiwan. appl 1ances, and
Elsewhere, new fabs in recently announced electronics

investments will take several years to
come on line.

Read the full report
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By K.W. Wesselink - Schram Msc (Kees)
Science Communication O cer
University of Twente

Researchers from the University of Twente proved that
germanene, a two-dimensional material made of germanium
atoms, behaves as a topological insulator. It is the first 2D
topological insulator that consists of a single element. It also

has the unique ability to switch between ‘on’ and ‘off’ states,
comparable to transistors. This could lead to more energy-
efficient electronics.




Topological insulators are materials with
the unique property of insulating
electricity in their interior while
conducting electricity along their edges.
The conductive edges allow electrical
current to flow without energy loss. “At
the moment, electronic devices lose a lot
of energy in the form of heat, because
defects in the material increase the
resistance. As a result, your mobile
phone can get uncomfortably hot”,
explains UT researcher Pantelis
Bampoulis. While scattering at defects is
allowed in normal materials, at the
edges of 2D topological insulators, the
scattering of electrons at defects is
forbidden due to the unique topological
protection mechanism. Therefore,
electrical current in 2D topological
insulators flows without dissipating
energy. This makes them more energy-

e cient than current electronic
materials.

Creating Germanene

Germanene is such a 2D topological
insulator. “Current topological insulators
consist of complex structures from
different types of elements. Germanene
IS unique in that it's made from just a
single element”, explains Bampoulis. To
create this exciting material, the
researchers melted germanium together
with platinum. When the mixture cooled
down, a tiny layer of germanium atoms
arranged into a honeycomb lattice on
top of the germanium-platinum alloy.
This 2D layer of atoms is called
germanene.

Scanning tunnelling microscopy topography
of the honeycomb lattice of germanene

Topological Transistors

The researchers also discovered that the
conducting properties of the material can
be switched ‘off’ by applying an electric
field. This property is unique for a
topological insulator. “The possibility to
switch between ‘on’ and ‘off’ states adds
an exciting application case for
germanene”, says Bampoulis. It paves the
way for designing topological field-effect
transistors. These transistors could
replace traditional transistors in
electronic devices. Resulting in
electronics that no longer heat up.

Reference

Quantum Spin Hall States and
Topological Phase Transition in
Germanene

Phys. Rev. Lett. 130, 196401 — Published
12 May 2023

Image 1: Artistic illustration of the dissipationless
edge channels in Germanene. Credits: Ella
Marushchenko
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Published in Nature Photonics, a new paper from the Photonic
Nanotechnology group at DTU Electro reports the conclusion of a
very careful experimental investigation: topological waveguides do
not work — at least not with known materials. Who said that
modern science does not appreciate negative results?

Researchers: Measure your losses

Reducing losses in photonic waveguides
Is important for reducing the energy
consumption in data centers, and losses
are outright showstoppers for a wide
range of envisioned quantum
technologies.

The limiting factor is backscattering due
to unavoidable structural defects, and
this has motivated intense worldwide
research efforts into a new class of
photonic waveguides: so-called photonic

topological insulator edge modes.
58

Numerous papers claim “topological
protection” in such waveguides, but
something important was forgotten:
measuring the losses.

Background

The field of integrated photonics has
taken off in recent years. These
microchips utilize light particles
(photons) in their circuitry as opposed to
the electronic circuits that, in many ways,
form the backbone of our modern age.
Offering improved performance,
reliability, energy



e ciency, and novel functionalities,
integrated photonics has immense
potential and is fast becoming a part of
the infrastructure in data centers and
telecom systems while also being a
promising contender for a wide range of
sensors and integrated quantum
technologies.

Significant improvements in nanoscale
fabrication have made it possible to build
photonic circuits with minimal defects, but
defects can never be entirely avoided, and
losses due to disorder remain a limiting
factor in today's technology.

Minimizing these losses could, for
example, reduce the energy consumption
iIn communication systems and further
Improve the sensitivity of sensor
technology. And since photonic quantum
technologies rely on encoding information
in fragile quantum states, minimizing
losses is essential to scale quantum
photonics to real applications. So the
search is on for new ways to reduce the
backscattering or even prevent it entirely.

A one-way street for photons is
impossible today

One suggestion for minimizing the loss of
photons in an integrated photonic system
Is to guide the light through the circuit
using topological interfaces that prevent
backscattering by design.

"It would be very nice if it were possible to
reduce losses in these systems. But
fundamentally, creating such a one-way
street for photons is a tough thing to do.

In fact, as of right now, it is impossible; to
do this in the optical domain would
require developing new materials that do
not exist today," says Associate Professor
Sgren Stobbe, Group Leader at DTU
Electro.

Circuitry built from topological insulators
would, in theory, force photons to keep
moving forward, never backwards. The
backwards channel would simply not
exist. While such effects are well-known
in niche electronics and have been
demonstrated with microwaves, they
have yet to be shown in the optical
domain.

But full topological protection is
impossible in silicon and all other low-
loss photonic materials because they are
subject to time-reversal symmetry. This
means that whenever a waveguide allows
transmitting light in one direction, the
backwards path is also possible. This
means that there is no one-way street for
photons in conventional materials, but
researchers have hypothesized that a
two-way street would already be good
enough to prevent backscattering.

"There has been a lot of work trying to
realize topological waveguides in
platforms relevant to integrated
photonics. One of the most interesting
platforms is silicon photonics, which uses
the same materials and technology that
make up today's ubiquity of computer
chips to build photonic systems, and even
if disorder cannot be entirely eliminated,
perhaps backscattering can," says Sgren
Stobbe.
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Backscattering protection in integrated photonics is impossible with existing

technologies, says Electro study

New experimental results from DTU
Electro recently published in Nature
Photonics strongly suggest that with the
materials available today, this likely will
not happen.

State-of-the-art waveguides offer no
protection

Although several previous studies have
found that it may be possible to prevent
backscattering based on various indirect
observations, rigorous measurements of
the losses and the backscattering in
topological waveguides were so far
missing. The central experiments
conducted at DTU were performed on a
highly well-characterized state-of-the-art
type of silicon waveguide, showing that
even in the best waveguides available,
the topological waveguides show no
protection against backscattering.

"We fabricated the best waveguide
obtainable with current technology—
reporting the smallest losses ever seen
and reaching minute levels of structural
disorder—but we never saw topological
protection against backscattering. If the
two-way topological insulators protect
against backscattering, they would only
be effective at disorder levels below
what is possible today," says Ph.D.-
student Christian Anker Rosiek.

He conducted most of the fabrication,
experiments and data analysis along
with postdoc Guillermo Arregui, both at
DTU Electro.
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"Measuring the losses alone is crucial,
but not enough, because losses can also
come from radiation out of the
waveguide. We can see from our
experiments that the photons get caught
in little randomly located cavities in the
waveguide as if many of tiny mirrors had
been randomly placed in the light's path.
Here, the light is reflected back and
forth, scattering very strongly on those
defects. It shows that the backscattering
strength is high, even in a state-of-the-art
system, proving that backscattering is
the limiting factor," says Guillermo
Arregui.

Waveguide-material should break time-
reversal symmetry

The study concludes that, for a
waveguide to offer protection against
backscattering, you would need the
topological insulator to be constructed
from materials that break time-reversal
symmetry without absorbing light. Such
materials do not exist today.

"We are not ruling out that protection
from backscattering can work, and
absence of evidence must not be
confused with evidence of absence.
There is plenty of topological physics,
but moving forward, | believe
researchers should take great care in
measuring losses when presenting new
topological waveguides. That way, we
will get a clearer picture of the true
potential of these structures. Suppose
someone does indeed develop new,
exotic materials that



allow only propagation in one direction;
our study has established the tests
needed to claim real protection against
backscattering," says Christian Anker
Rosiek.

Reference

Observation of strong backscattering in
valley-Hall photonic topological interface
modes

Christian Anker Rosiek et al,

Nature Photonics (2023).

DOI: 10.1038/s41566-023-01189-x

Image

A scanning electron microscope image
of one of the photonic waveguides
studied by the DTU researchers. The
waveguide is formed at the edge
between two photonic topological
insulators (blue and red) which are
realized in nanoscale silicon
membranes. It has been predicted that
light propagating in such topological
waveguides is immune to backscattering
on structural defects, but this was never
investigated experimentally. For the first
time, the DTU team checked this in an
experiment and found the opposite:
strong backscattering. ©C. A. Rosiek
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As devices get smaller and more powerful,
the risk of overheating and burning out
Increases substantially. Despite
advancements in cooling solutions, the
interface between an electronic chip and
its cooling system has remained a barrier
for thermal transport due to the materials'
intrinsic roughness.

Sheng Shen, a professor of mechanical
engineering at Carnegie Mellon University,
has fabricated a flexible, powerful and
highly reliable material to e ciently fill the

gap.

"At first glance, our solution looks like any
ordinary copper film, but under a
microscope the novelty of our material
becomes clear," explained Lin Jing, a Ph.D.
student in the Department of Mechanical
Engineering.
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The material, composed of two thin copper
films with a graphene-coated copper
nanowire array sandwiched between them,
Is extremely user-friendly.

"Other nanowires need to be in situ grown
where the heat is designed to be
dissipated, so that their application
threshold and cost is high," said Rui Cheng,
postdoctoral researcher in Shen's lab. "Our
film isn't dependent on any substrate. Itis a
free-standing film that can be cut to any
size or shape to fill the gap between
various electrical components.”

The "sandwich" builds out of Shen's
"supersolder," a thermal interface material
(TIM) that can be used similarly as
conventional solders, but with twice the
thermal conductance of current state-of-
the-art TIMs.



How a sandwich Is
transforming
electronics

By: Kaitlyn Landram
College of Engineering
Carnegie Mellon University

By coating the "supersolder" in graphene,

Shen's team enhanced its thermal transport k

capabilities and prevented the risk of
oxidation, ensuring a longer service life.
The "sandwich," compared to the thermal
pastes/adhesives currently on the market,
can reduce thermal resistance by more
than 90% when considering the same
thickness.

Thanks to its ultrahigh mechanical
flexibility, the "sandwich" can enable a wide
range of applications in flexible electronics
and microelectronics, including flexible
LEDs and lasers for lighting and display,
wearable sensors for communication,
implantable electronics for monitoring
health and imaging, and soft robotics.

Moving forward, Shen's team will explore
ways to scale the material at an industrial
level and lower its cost, while continuing to
seek improvements.

"At first glance, our
solution looks like any
ordinary copper film,
but under a
microscope the
novelty of our material
becomes clear."

— Lin Jing
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How a sandwich is transforming electronics

Cross-section of the material under scanning
electron microscope. @CMU

"We are very excited about this material's
potential," Shen shared. "We believe that a
wide variety of electronic systems can
benefit from it by allowing them to operate
at a lower temperature with higher
performance.”

This research first published in ACS Nano
and is a collaborative effort with Tzahi
Cohen-Karni, a professor of biomedical
engineering and materials science and
engineering, and Xu Zhang, a professor of
electrical and computer engineering, both
of Carnegie Mellon University.

"We are very excited about this material's
potential," Shen shared. "We believe that a
wide variety of electronic systems can
benefit from it by allowing them to operate
at a lower temperature with higher
performance.”
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This research first published in ACS
Nano and is a collaborative effort with
Tzahi Cohen-Karni, a professor of
biomedical engineering and materials
science and engineering, and Xu
Zhang, a professor of electrical and
computer engineering, both of
Carnegie Mellon University.
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5 trends shaping the
electronics industry In

2023

By Oren Manor
Siemens

What electronics manufacturers need to plan for in 2023

2022 was a year of global shifts. The Ukraine-Russia war, lingering COVID-19, the
soaring cost of living and rising inflation have all had a major impact on the global
economy, creating a sense of uncertainty and concern about the future. How are these
affecting the electronics manufacturing industry? And what can we expect in 2023?
We've broken it down and outlined the most important trends for electronics
manufacturers to consider when building their business strategies for 2023 and beyond.

1. Effects of inflation on electronics production

2. High-mix, low-volume manufacturing

3. Component shortages made worse by the shift away from China
4. Reshoring electronics production

5. Demand for sustainable electronics

In today’s ever-changing global manufacturing landscape, the need for digitalization is
more acute than ever. Digitalized processes provide opportunities for optimization and
e ciency even in times of strain and tension, and help manufacturers gain control of
their operations across lines and production sites.

Read more
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EV Group and Notion Systems Team Up to Combine Nanoimprint Lithography with

Inkjet coating for New High-Volume-Manufacturing Applications

Continued from page 49

technology. The new inkjet module will

be complementary to EVG's existing spin-

coating modules and will be offered as
an alternative option for dispensing NIL
photoresists on substrates for high-
volume-manufacturing (HVM)
applications for NIL that have unique film
deposition and uniformity needs.
Through this partnership, EVG further
cements its leadership in NIL with inkjet
capabilities in a fully integrated and
automated NIL solution.

“As both a pioneer and the established
market leader in NIL, EVG partners with
companies across the nanoimprint
supply chain within its NILPhotonics®
Competence Center to continually
innovate NIL to support new applications
and provide greater benefits for our
customers,” stated Dr. Thomas Glinsner,
corporate technology director at EV
Group. “By teaming up with Notion
Systems, a specialized supplier of
industrial, high-volume-production inkjet
systems with an established and field-
proven solution for the optical/display,
electronics and semiconductor markets,
we can reduce the time to market for
incorporating this unique additive
manufacturing approach to our own NIL
portfolio, and more quickly bring the
performance benefits of inkjet-based
nanoimprint to our customers.”
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Inkjet coating enables new opportunities
for NIL

Inkjet deposition can enable fine tuning
of the resist amount and placement on a
substrate to achieve uniform residual
layer thicknesses after the NIL process,
which in turn allows for high-quality
pattern transfer. Inkjet deposition also
allows for selective area resist coating,
independent of the fill factor and
structure size and height, making it ideal
for applications like augmented/virtual
reality (AR/VR) gratings with narrow
spaces and unique topographies. This
unique deposition approach can also
reduce material consumption, resulting
in significant cost savings associated
with nanoimprint resists.

“We are pleased to be partnering with EV
Group on this important development for
the NIL market,” stated Dr. Kai Keller, VP
Business Development, Notion Systems.
“With its high precision, drop placement
accuracy and uniformity, our n.jet inkjet
deposition technology in combination
with EVG’s SmartNIL technology provides
the perfect match for supporting new NIL
applications that cannot be met with
current spin coating approaches. This
collaboration provides EVG with a
powerful new and unique additive
manufacturing capability to support its
customers’ growing needs, while at the
same time providing us with first-mover
status in the rapidly growing NIL market.”


https://www.infineon.com/cms/en/about-infineon/press/market-news/2022/INFPSS202210-006.html

Demonstrations of EVG's HERCULES
SmartNIL UV-NIL system in conjunction
with standalone inkjet deposition
capabilities are available at the
company'’s NILPhotonics Competence
Center located at EVG’s corporate
headquarters. More information on EVG’s
HERCULES NIL system can be found at
https://www.evgroup.com/products/nan
oimprint-lithography/uv-nil-
smartnil/hercules-nil/.

About Notion Systems

Notion Systems is a leading supplier of
industrial ink jet coating systems. The
n.jet inkjet platform from Notion Systems
is used to produce printed circuit boards,
OLED & QLED displays, sensors and high-
guality 3D parts. Notion Systems relies
on decades of experience bringing
precise inkjet systems to customers and
scaling up digital printing processes for
functional materials. Notion Systems is
based in Schwetzingen close to
Heidelberg - Germany and works
together with leading sales and service
organizations worldwide with focus on
Asia, Europe and North America. For
more information, visit www.notion-
systems.com.

€5 SEOUL SEMICONDUCTOR

Seoul Semiconductor Unveils 2nd-
generation LED Technology for Future
Displays at Display Week 2023

About EV Group (EVG)

EV Group (EVG) is a leading supplier of
equipment and process solutions for the
manufacture of semiconductors,
microelectromechanical systems
(MEMS), compound semiconductors,
power devices and nanotechnology
devices. Key products include wafer
bonding, thin-wafer processing,
lithography/nanoimprint lithography
(NIL) and metrology equipment, as well
as photoresist coaters, cleaners and
inspection systems. Founded in 1980, EV
Group services and supports an
elaborate network of global customers
and partners all over the world. More
information about EVG is available at
www.EVGroup.com.

nature

Excitons in mesoscopically
reconstructed moiré
heterostructures

Shen Zhao, Zhijie Li, Xin Huang, Anna
Rupp, Jonas Goser, llia A. Vovk,
Stanislav Yu. Kruchinin, Keniji
Watanabe, Takashi Taniguchi, Ismail
Bilgin, Anvar S. Baimuratov &
Alexander Hogele

Nature Nanotechnology (2023)
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A transistor inspired by human synapses
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