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Abstract

This year we focus our attention on 5 items;;

(1) The behavior of ring oscillator and ESD
protection circuit under wire bonding;
(1) The impact of oxide direct tunneling on
next-generation device/circuit/chip; (111) Study
of a novel RF inductance; (IV) Study of
low-frequency noise in analog MOSFET; and
(V) Theinfluence of epitaxial layer on CMOS
ESD protection circuit. The project has created
a lot of achievements that have significantly
attracted worldwide attention.
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Fig. 1.
and (b} a six-level metal, metal-3 to metal-8, grounded-up bond pad.

SEM image of cross section of (a) a full eight-level metal 1/0 bond pad
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Fig. 2. 1-V" curves of the seven different structures obtained by TLP.
20,00 f
1800 | w |
v i | = Egy
o :v:?‘.::ﬁ:
16,00 M3, 1 v |
mmnzmj #
L X :
o o GEEL—, C[ILT—
Zum ﬁﬁﬁﬂ* ey
= I ;3 g
200
- b Slope=1,, = LI4(A)
=],z 1
1000 | Tntercept =V, = 7.14(Y) 7, 2. Zny m
Iy
B.00
6.00
] 1] 1 15 2 b
Lpilohm}
Fig. 3. Measured 1,y versus calculated impedance for structure A to F.
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Fig. 7 (a) Showing the location of the edge hole direct nmneling. (b) The
caleulated hole direct tunneling per gate width versus scaling generation oxide
thickness in PMOSFETs,
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Fig. 1 (a) Band diagram located at channcl region far from LDD. Accumulation
hole direct unneling eurrent (Iypy) and electron direct tunneling (Tygpr) both 4
contribute to gatelchannel tunneling. (b) Schematic cross section near gate/drain
overlap region under V=0 V and V= -V Three tunneling current paths are
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Fig. 2. Scaner plot between measured substrate current and drain current. A

Vour0V straight line fitting data points for ¥ = 4 mA is drawn. The inset depicts the
test configuration.
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Fig. 4. Set-up of extracting the emitter series resistance as well as the Filter

measurement results.

FIG. 1. Schematic diagram of the drain current noise measurement system.

160 LI B L B T T
o O  Measurement (ﬁ ¥
2 ¥ 2
— model e ] —— Fresh
120 y b o
(IaVo) BN
< oo f N ——F-N 30s
E 2 . T T TTTTT B1'DI F-N 130s
o L
- @ H 0" —#— F-N 5005
60 = 14
10 Sample #1
40 F o E : 10 17
o T BD
e 1%
20 i | P SRR S S L bl ;. i 10
45 5 55 6 65 7 75 S,
TRt
10
Vos(V) 7]
107 SILC
Fig. 10. Experimental iV~ characteristics and calculated results for
high-level injection current gain model. 7, — 17, — 3.1 {1 for epitaxial layer . 1
thickness of 2 ymand 1T, = [T, = 2.1 {2 for 5 ym. 'If_i"I - !‘f
T FrFS]I' PRI R SR s TV L1l
60
1 10 100 1000
50 Frequency (Hz)
= FIG. 6. Measured drain current noise spectra (S;,) with Fp=0.1V and
E 40 V=1V for several stress times.
o

——F-N 130s
. —&— F-N 5008 }S“"'plc il
045 " —e—TF.N 503

—a— RN 100 J P2

10-20 I Ll I B I W
1 10 100
Vos(V) §
o Frequency (Hz)

Fig. 11. ¥V of extracting the emitter series resistance for structures having . , . i - ;
epitaxial layer thickness of (a) 2pim and (b) 5 fim. FIG. 11. Comparisons of the measured 8,; under the bias condition of V',

=01V and ¥;=1V in the first SBD and the final HBD for two samples.
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