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* Reducing the drive voltage V,
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Traditional MOSFETs are limited to
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 Devices with 1 to 4 nanowires

 Thinnest diameter of the nanowire is 20 nm (InAs)

* Estimated EOT 1.4 nm Memisevic et. al., IEEE EDL, 2016
 Channellength is 100 nm 6 Memisevic et. al., IEDM, 2016

Lund University/ Faculty of Engineering/ Electrical and Information Technology/ Nano Electronics Group/



AN

NANO ~

ELECTRONICS
GROUP

MOSFET
TFET

Motivation
Principle behind .
the TFET bias

Devices

Sub-60 mV/decade slope at low

log Ip

Highest current with
sub-60 mV/decade slope: I,

250

Benchmarking
Statistical data
Conclusions

Negative differential resistance

[1] Memisevic et. al., IEEE EDL, 2016] . 0.5 -0'25VD:(V) 0.25 0.5

Lund University/ Faculty of Engineering/ Electrical and Information Technology/ Nano Electronics Group/



Motivation
Principle behind
the TFET
Devices

TFET character-
istics

Statistical data
Conclusions

102
Good electrostatic Y canuEl
control (DIBL 25 mV/V) ,EJOO BN S R R
< | I
S... =48 mV/dec L
at Vp=0.3 V . - Ne=oi-osv]
10 T |Aves =01 v '
Sub-60 mV/dec 02 0 02 04

. Vs (V
operation over two es V)

orders of magnitude
current (Vds=0.1-0.5V)

lgo=0.31 pA/um at . DIBL = Drain Induced Barrier Lowering

V,=0.3 V

S (mV/dec)

AN

NANO ~

ELECTRONICS
|60 GROUP

50

45 Vps=0.1 - 0.5 Vv AVDS:=0.1 V]

10 1072 100
lps(HA/UM)

[Memisevic et. al., [IEDM 2016]

Lund University/ Faculty of Engineering/ Electrical and Information Technology/ Nano Electronics Group/




AN

NANO ~

ELECTRONICS
GROUP

Motivation  Strong NDR in reverse bias 100
Principle behind with PVCR 14.8
the TFET 80
Devices e High quality junction = o
TFET character- 21
istics * Good saturation 5‘8 0
Statistical data  Weak superlinear behaviour 20
Conclusions
-%5 025 0 025 05

Vs (V)

[Memisevic et. al., IEDM 2016]

Lund University/ Faculty of Engineering/ Electrical and Information Technology/ Nano Electronics Group/



AN

NANO ~
ELECTRONICS
GROUP /\/
- * Benchmarking against TFET and MOSFETs
Motivation High ts (2-2 Sx) at . = 1 nAlum
. . . ® - _
Principle behind igher currents (2-2.5x) a Vbs=Vg-Vgoff
- 3
the TEET voltages 0.05-0.2 V 10 :
Devices T/ R IR SR | R S SR
TFET character- 1
o 10" e EhEEEt
istics E :
TFET: Z :
= InGaAs [8] L N Y /27 B S ro---e-
A (dh g This work = '
StatIStIC.Eﬂ data MOSFET. Sl S -
¥ InGaAs 30 nm [13] 5 |
% Si SOI 22 nm [15] L I S e S P
# Si FinFET :
16 nm [16] 001 02 03 04 05 06
Vg'vg,off (V)

[Memisevic et. al., IEDM 2016]
10

Lund University/ Faculty of Engineering/ Electrical and Information Technology/ Nano Electronics Group/



AN

NANO NN
ELECTRONICS
GROUP /\/
Motivation QU estion:
Principle behind
the TFET
Devices

TFET character-
istics

Is this a "hero” device?

Statistical data
Conclusions

11

Lund University/ Faculty of Engineering/ Electrical and Information Technology/ Nano Electronics Group/



Motivation
Principle behind
the TFET
Devices

TFET character-
istics
Benchmarking

Conclusions

* Number of devices working - |mVps=01V|
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[4] Si, (Knoll et al, 2013)

[6] Si/InAs, (Tomioka et al, 2012)
[8] InGaAs, (Dewey et al., 2011) 2
[11] InGaAs, (Ahn et al. 2016)
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