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Should a scientist work on something he is good at?

Or, should a scientist work on something he s excited about?
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DIE AGENTUR PRODUKTE AFP FORUM

Wissenschaftler der NTHU versehen
MRAM der nachsten Generation mit
einem ,.Spin”“

17 HSINCHU, Taiwan
Der Speicher Magnetoresistive Random Access Memory (MRAM) wird klnftig die
901)11; Grundlage der digitalen Technologie der nachsten Generation bilden. Die effiziente und

effektive Manipulation des MRAM stellt jedoch eine Herausforderung dar. Einem
interdisziplinaren Forschungsteam der National Tsing Hua University (NTHU) in Taiwan
unter der Leitung von Prof. Chih-Huang Lai und Prof. Hsiu-Hau Lin gelang kirzlich ein

revolutionarer Durchbruch. Mithilfe einer nur wenige Nanometer dicken Platinschicht wird
Spinstrom erzeugt, um die gepinnten magnetischen Momente nach Belieben zu schalten

I @ - diese Aufgabe wurde bislang noch nie gelost.

w Diese Pressemitteilung enthalt multimediale Inhalte. Die vollstandige Mitteilung hier
ansehen: https://www.businesswire.com/news/home/20190417005058/de/
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Professor Lai Chih-huang (left) and Lin Hsiu-hau of NTHU using hand gestures to represent the 0-1 ] \\ ] O
7 N -5 ?/\ -

concept in digital memory. (Photo: National Tsing Hua University)

Angefangen bei Mobiltelefonen Gber Computer, tragbare Gerate, das Internet der Dinge /\ '7‘1:'

bis hin zu intelligenten Stadtbetrieben ist die Verarbeitung und Speicherung von Daten El T/E 9 ji ﬁ& M RAM
aulerst wichtig. In Bezug auf ein schnelleres Lesen und Schreiben, einen geringeren
Stromverbrauch und den Erhalt von Daten bei einem Stromausfall hebt sich der MRAM in N /2 J PALTR «_(
einem starken Konkurrenzumfeld ab. Der jlngst inNature Materials veroffentlichte 3\@ /r -1 60 I j:i T}TL]' ;:,I:H IE 6
Durchbruch von Lai und Lin befligelt die MRAM-Technologie und findet in Industrie und -

Wissenschaft Beachtung.




FZ %R (S ES (MRAM)

Nature Physics 14, 220 (2018)
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demonstrate how to achieve multilevel storage in spin-orbit-
. torque MRAM. It is rather remarkable that, by modulating the
ﬁ I=|=I N 5 writing pulse conditions, we can precisely control the final
m ;I %IJ % ‘ItL magnetization states, independent of the initial configurations.
- - I’ The initialization-free multilevel memory advances the spin-
orbit-torque MRAM to higher storage density for practical

applications.
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May 24, 2017

...... Gathering all responses and evidences, I come to the
following suspicion: Is it possible that our findings are so
unconventional so that it takes extra efforts to be appreciated?

I know this sounds very arrogant, especially after receiving
rejection from Nature Communications.

...I have a different suggestion. What about submitting the
manuscript to Nature Materials?

14
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HOPFIELD NEURAL NETWORK
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U (1) Neuronal Netowork

--------------------------------------------

L v v A\
\b AIA YNC O
204700

ANEAN

JON 7O/,
@M M N

PN NN

j OQ (X
O

AN@ANDN
V‘\V "\V




UNN: U(1) NEURONAL NETWORK
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PARKINSON'S DISEASE

Parkinson's disease is the result of lack of dopamine production in the brain.

SYMPTOMS MAY INCLUDE:

o @ > » o @ S

4
——
Tremors Balance Stiffness Changes in Slowness of Trouble with
problems speech, voice movement handwriting
and swallowing
MOST COMPREHENSIVE CARE AVAILABLE IN THE REGION:
Specially trained Education and
clinicians Nutrition Exercise Imaging/Testing Clinical trials support Medications

A M Sy

? ® %

Over Deep Brain Stimulation 5 o 0/

1’ 00 0 Highly effective in properly selected patients, o
DBS is a surgery that provides patients with relief from many average

electrode Parkinson's disease symptoms through electrical stimulation. reduction in

implantations medications
performed froedtert.com/movement after DBS
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“ Information is the
resolution of uncertainty.

1] 2 (Shannon) £ Hi FH A8 2248 B B
WP B EA LA E T
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36 Claude Shannon (1916-2001)
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Rashba interaction

TRashba = —m X Hp
: : AH
(Fleld-hke torque) M< : (Tran-l;verse effective field)
Nature 476, 189-193 (2011) T T,
(Rashba)
Spin Hall Effect
S o X (8 X )
Toyp = ———J.(M X (6 X M
(Damping-like torque) PN
Phys Rev Lett 109, 096602 (2012) T AH,

(Longitudinal effective field)
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IS ZE (STT MRAM) V.S. 7R 3% (SOT MRAM)

Free layer
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Pinned layer
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Write Path
Read Path

Word ] 2-terminal device V‘I’_°'d 1 3-terminal device
line S

Source line Source line

38 Materials Today 20, 530 (2017)
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Brain Matters

The brains of Millennials and their Baby
Boomer parents already differ as age
leads to neurological changes.

The average 24-hour workday

P

!
e2

Baby Boomers

Aging brains:

Like repetition and interpret
familiar information as truth

Have a harder time
suppressing distractions

Are open to more
information and have longer
attention spans

Source: Nielsen NeuroFocus
research; brain icon by Anisha
Varghese from the Noun Project

F)

Millennials

Younger brains:

Survival Personal

Engage and remember
information presented with
rich media or lighting

Have an easier time with
multifaceted communication,
like banner ads integrated
with online stories

IRV E FIEAEREIRE
N R K Ba tRAE 48 43 8L

Seek multi-sensory
communications such as
interactive sites

Graphic by Alexandra Kanik /
PublicSource
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Alzheimer’s disease

Healthy brain Alzheimer’s disease brain

Cerebral cortex:
Responsible for
language and

The cortex shrivels
up, damaging areas
involved in thinking,

information planning and

processing remembering
Ventricles
filled with
cerebrospinal
fluid grow
larger

Hippocampus: :

Critical to the FHPpOCHMpUS

. shrinks severely
formation of new

memories _ _
Source: Alzheimer's Association
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Lisa Genova (TED 2017)
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